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Important User Information

Read this document and the documents listed in the additional resources section about installation, configuration, and
operation of this equipment before you install, configure, operate, or maintain this product. Users are required to
familiarize themselves with installation and wiring instructions in addition to requirements of all applicable codes, laws,
and standards.

Activities including installation, adjustments, putting into service, use, assembly, disassembly, and maintenance are
required to be carried out by suitably trained personnel in accordance with applicable code of practice.

If this equipment is used in a manner not specified by the manufacturer, the protection provided by the equipment may
be impaired.

In no event will Rockwell Automation, Inc. be responsible or liable for indirect or consequential damages resulting from
the use or application of this equipment.

The examples and diagrams in this manual are included solely for illustrative purposes. Because of the many variables and
requirements associated with any particular installation, Rockwell Automation, Inc. cannot assume responsibility or

liability for actual use based on the examples and diagrams.

No patent liability is assumed by Rockwell Automation, Inc. with respect to use of information, circuits, equipment, or
software described in this manual.

Reproduction of the contents of this manual, in whole or in part, without written permission of Rockwell Automation,
Inc., is prohibited

Throughout this manual, when necessary, we use notes to make you aware of safety considerations.

WARNING: Identifies information about practices or circumstances that can cause an explosion in a hazardous
environment, which may lead to personal injury or death, property damage, or economic loss.

ATTENTION: Identifies information about practices or circumstances that can lead to personal injury or death, property
damage, or economic loss. Attentions help you identify a hazard, avoid a hazard, and recognize the consequence.

> D>

IMPORTANT  Identifies information that is critical for successful application and understanding of the product.

Labels may also be on or inside the equipment to provide specific precautions.

SHOCK HAZARD: Labels may be on or inside the equipment, for example, a drive or motor, to alert people that dangerous
voltage may be present.

BURN HAZARD: Labels may be on or inside the equipment, for example, a drive or motor, to alert people that surfaces may
reach dangerous temperatures.

ARCFLASH HAZARD: Labels may be on or inside the equipment, for example, a motor control center, to alert people to
potential Arc Flash. Arc Flash will cause severe injury or death. Wear proper Personal Protective Equipment (PPE). Follow ALL
Regulatory requirements for safe work practices and for Personal Protective Equipment (PPE).

B> > >
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Preface

Use this manual to configure an integrated motion on the EtherNet/IP™
network application and to start up your motion solution with a Logix

controller-based system.

This manual is designed to give you a straightforward approach to an
integrated motion control solution. If you have any comments or suggestions,
see Documentation Feedback on the back cover of this manual.

Summary of Changes This manual contains new and updated information as indicated in the
following table and the change bars throughout.
Topic Page
Integrated Motion on EtherNet/IP Drives 13
Add a Kinetix EtherNet/IP Drive 36
Configure the Regenerative Bus Supply 64
(reate an Associated Axis and Establish Feedback 88
Assignments for an Inverter Drive
Absolute Position Recovery (APR) 262

Additional Resources

Automation®.

Table 1 - Publications About Related Products

These resources contain information about related products from Rockwell

Resource

Description

842E-(M Integrated Motion Encoder on EtherNet/IP User Manual,
publication 842E-UM002

Describes the necessary tasks to install, wire, and troubleshoot your encoder.

ControlLogix 5580 Controllers Migration Guide, publication 1756-RM100

Provides information about the features and functions of the ControlLogix® 5580
controllers.

ControlLogix 5580 and GuardLogix 5580 Controllers User Manual,
publication 1756-UM543

Provides information on how to install, configure, program, and operate
ControlLogix 5580 and GuardLogix® 5580 controllers.

CompactLogix 5380 and Compact GuardLogix 5380 Controllers User Manual,
publication 5069-UM001

Provides information on how to install, configure, program, and operate
CompactLogix™ 5380 and Compact GuardLogix 5380 controllers.

ControlLogix System User Manual, publication 1756-UM001

Describes the necessary tasks to install, configure, program, and operate a
ControlLogix system.

EtherNet/IP Network Configuration User Manual, publication ENET-UM001

Describes Ethernet network considerations, networks, and setting IP addresses.

GuardLogix 5570 Controllers User Manual, publication 1756-UM022

Provides information on how to install, configure, and operate GuardLogix 5570
controllers in Studio 5000 Logix Designer® projects, version 21 or later.

GuardLogix 5570 and Compact GuardLogix 5370 Controller Systems Safety Reference
Manual, publication 1756-RM099

Provides information on how to meet safety application requirements for
GuardLogix 5570 controllers in Studio 5000 Logix Designer projects, version 21 or later.

GuardLogix 5580 and Compact GuardLogix 5380 Controller Systems Safety Reference
Manual, publication 1756-RM012

Describes the necessary tasks to install, configure, program, and operate a
ControlLogix system.

Integrated Motion on the EtherNet/IP Network Reference Manual,
publication MOTION-RM003

Provides a programmer with details about the Integrated Motion on the EtherNet/IP
network Control Modes, Control Methods, and AXIS_CIP_DRIVE Attributes.

Kinetix 350 Single-axis EtherNet/IP Servo Drive User Manual, publication 2097-UM002

Provides detailed information on wiring, power, troubleshooting, and integration with
ControlLogix, or CompactLogix controller platforms.
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Preface

Table 1 - Publications About Related Products (continued)

Resource

Description

Kinetix 5500 Servo Drives Installation Instructions, publication 2198-IN001

Provides installation instructions for the Kinetix® 5500 Integrated Axis Module and
Axis Module components.

Kinetix 5500 Servo Drives User Manual, publication 2198-UM001

Provides information on installation, configuration, start up, troubleshooting, and
applications for the Kinetix 5500 servo drive systems.

Kinetix 5700 Servo Drives User Manual, publication 2198-UM002

Provides information on installing, configuring, start up, troubleshooting, and
applications for the Kinetix 5700 servo drive systems.

Kinetix 6200 and Kinetix 6500 Modular Multi-axis Servo Drives User Manual,
publication 2094-UM002

Provides information on installation, configuration, start up, troubleshooting, and
applications for the Kinetix 6200 and Kinetix 6500 servo drive systems.

Logix 5000 Controllers Motion Instructions Reference Manual,
publication MOTION-RM002

Provides a programmer with details about motion instructions for a Logix-based
controller.

Logix 5000 Controllers Common Procedures, publication 1756-PM001

Provides detailed and comprehensive information about how to program a Logix
5000™ controller.

Logix 5000 Controllers General Instructions Reference Manual, publication 1756-RM003

Provides a programmer with details about general instructions for a Logix-based
controller.

LOGIX 5000 Controllers Advanced Process Control and Drives and Equipment Phase and
Sequence Instructions Reference Manual, publication 1756-RM006

Provides a programmer with details about process and drives instructions for a Logix-
based controller.

Logix 5000 Controllers Quick Start, publication 1756-05001

Describes how to get started programming and maintaining Logix5000 controllers.

Motion System Tuning Application Technique, publication MOTION-AT005

Provides detailed information on motion system tuning.

PowerFlex 527 Adjustable Frequency AC Drive User Manual, publication 520-UM002

Provides information on installation, configuration, start up, troubleshooting, and
applications for the PowerFlex® 527 drive.

PowerFlex 750-Series AC Drives Programming Manual, publication 750-PM001

Provides information that is necessary to install, start-up, and troubleshoot PowerFlex
750-Series Adjustable Frequency AC Drives.

PowerFlex 750-Series AC Drives Reference Manual, publication 750-RM002

Provides detailed drive information including operation, parameter descriptions, and
programming of the AC drive.

PowerFlex 755 Drive Embedded EtherNet/IP Adapter User Manual,
publication 750COM-UM001

Provides information on installation, configuration, start up, troubleshooting, and
applications for the PowerFlex 755 Drive Embedded EtherNet/IP Adapter.

PowerFlex 750-Series Safe Speed Monitor Option Module Safety Reference Manual,
publication 750-RM001

PowerFlex 750-Series Safe Torque Off Option Module User Manual,
publication 750-UM002

PowerFlex 755 Integrated Safety - Safe Torque Off Option Module User Manual,
publication 750-UM004

PowerFlex 755/755T Integrated Safety Functions Option Module User Manual,
publication 750-UM005

These publications provide detailed information on installation, setup, and operation
of the 750-Series safety option modules.

The Integrated Architecture and CIP Sync Configuration Application Technique,
publication IA-AT003

Provides detailed configuration information on CIP™ Sync technology and time
synchronization.

Industrial Automation Wiring and Grounding Guidelines, publication 1770-4.1

Provides general quidelines for installing a Rockwell Automation® industrial system.

Product Certifications website, www.rok.auto/certifications

Provides declarations of conformity, certificates, and other certification details.

Network specifications details, http://www.odva.org

ODVA is the organization that supports network technologies that are built on the
Common Industrial Protocol (CIP) — DeviceNet™, EtherNet/IP, CompoNet™, and
ControlNet™.

You can view or download publications at

hetp://www.rockwellautomation.com/literature/. To order paper copies of

technical documentation, contact your local Allen-Bradley distributor or
Rockwell Automation sales representative
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Chapter 1

Controller, Communication,
Drive, and Software Options

Components of a Motion System

Topic Page
Controller, Communication, Drive, and Software Options n
Integrated Motion on EtherNet/IP Drives 13
Configuration and Startup Scenarios 18
Help for Selecting Drives and Motors 20

You need a Logix 5000™ controller with a connection to the EtherNet/IP™
network (either via an embedded Ethernet port or an Ethernet communication
module). You also need an Ethernet adapter for the controller (if the controller
does not have embedded Ethernet), an Integrated Motion drive (see Table 4),

and configuration and programming software.

TIP  ControlLogix® 5560 and GuardLogix® 5560 controllers are not supported in
Studio 5000 Logix Designer® application, version 21.00.00 and later.

Controller and Ethernet Communication Module Options

A GuardLogix or Compact GuardLogix safety controller is required for
motion and safety applications.

Table 2 lists the available controllers and minimum required version of the
Studio 5000 Logix Designer application.

Table 2 - Controllers and Required Software Versions

Controller

Studio 5000 Logix Designer Version

ControlLogix 5580 controllers

Version 28 or later

GuardLogix 5580 controllers

Version 31 or later

CompactLogix 5380 controllers

Version 30 or later

Compact GuardLogix 5380
controllers

Version 31 or later

ControlLogix 5570 controllers

Version19 or later

GuardLogix 5570 controllers

Version 20 or later

CompactLogix 5370 controllers

Version 20 or later

Compact GuardLogix 5370
controllers

Version 28 or later

Rockwell Automation Publication MOTION-UMO003K-EN-P - January 2019
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Chapter 1

Components of a Motion System

Table 3 provides information on how many motion axes are supported
depending on the hardware that is used in your application and the
configuration of your axes. For example, you can have eight Position Loop axes

per 1756-EN2T module. Each drive requires one TCP and one CIP™

connection. If you have other devices that consume TCP connections on the

module, it reduces the number of drives you can support. Only the drives and
axes that are configured for Position Loop are limited. Frequency Control,
Velocity Loop, and Torque Loop configured drives and axes are not limited.

Table 3 - Supported Axes by Controller Type

Controller Communication Supported Axes™
Modules” Position Loop™ | Other Loop Types | Integrated Motion Drives®™
1756-EN2T and 1756-EN2TF | 8 Upto 100 —
1756-EN3TR 100 Upto 100 —
E°“"°:t°9?" :gg'é”aﬁmqix 555576(? 1756-EN2TR 8 Upto 100 —
ontrolLogix 5570,GuardLogix
Armor™ ((g)ntroILogix 5570,gArm0rTM GuardLogix 5570 1756-EN2Tand T756-EN2F | 8 Upto 100 —
ControlLogix 5580, GuardLogix 5580 1756-EN2TP 8 Up to 100 —
1756-EN3TR 100 Upto 256 —
1756-EN2TR 8 Upto 256 —
ControlLogix 5580, 1756-L81E, 1756-L81ES Embedded Ethernet® 256 Upto 256 100 max nodes
GuardLogix 5580 1756-L82E, 1756-L82ES Embedded Ethernet™ 256 Upto 256 175 max nodes
1756-L83E, 1756-L83ES Embedded Ethernet® 256 Upto 256 250 max nodes
1756-L84E, 1756-L84ES
1756-L85E Embedded Ethernet 256 Upto 256 300 max nodes
5069-L306ERM, 5069-L306ERMS2 | Embedded Ethernet Upto 256 16 max nodes
5069-L310ERM, 5069-L310ERMS2 | Embedded Ethernet Upto 256 24 max nodes
5069-L320ERM, 5069-L320ERMS2 | Embedded Ethernet Upto 256 40 max nodes
5069-L330ERM, 5069-L330ERMS2 | Embedded Ethernet 16 Up to 256 Version 30 and earlier: 50 max
\r;gss?;n 31and later: 60 max
nodes
5069-L340ERM, 5069-L340ERMS2 | Embedded Ethernet 20 Upto 256 Version 30 and earlier: 55 max
\r}g:is?;n 31and later: 90 max
CompactLogix 5380, nodes
Compact GuardLogix 5380 | 5069-L350ERM, 5069-L350ERMS2 | Embedded Ethernet 24 Up to 256 Version 30 and earlier: 60 max
\r;gss?;n 31and later: 120 max
nodes
5069-L380ERM, 5069-L380ERMS2 | Embedded Ethernet 28 Upto 256 Version 30 and earlier: 70 max
\r;(e):jsei;n 31and later: 150 max
nodes
5069-L3100ERM, Embedded Ethernet 32 Up to 256 Version 30 and earlier: 80 max
5069-L3100ERMS2 nodes
Version 31 and later: 180 max
nodes
1769-L18ERM Embedded Ethernet 2 Upto 100 8 max nodes
1769-L27ERM Embedded Ethernet 4 Upto 100 16 max nodes
1769-L30ERM, 1769-L30ERMS Embedded Ethernet 4 Upto 100 16 max nodes
Compactlogix 5370, 1769-L33ERM, 1769-L33ERMS Embedded Ethernet 8 Up to 100 32 max nodes
Compact GuardLogix 5370, 1769-L33ERMO, 1769-L33ERMOS
ﬁimg:ggmgaacctttogix5370: 1769-L36ERM, 1769-L36ERMS Embedded Ethernet 16 Up to 100 64 max nodes
GuardLogix 5370 1769-L36ERMO, 1769-L36ERMOS
1769-L37ERM, 1769-L37ERMS, Embedded Ethernet 16 Up to 100 64 max nodes
1769-L37ERMO, 1769-L37ERMOS,
1769-L38ERM, 1769-L38ERMS Embedded Ethernet 16 Upto 100 80 max nodes
1769-L38ERMO, 1769-L38ERMOS
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Components of a Motion System

Chapter 1

has been exceeded.

Integrated Motion on
EtherNet/IP Drives

Table 4 - Integrated Motion EtherNet/IP Drives

Only the drives/axes configured for Position Loop are limited. Frequency Control, Velocity Loop, and Torque Loop configured drives/axes are not limited.
If more than the maximum number of /0 modules are configured under the embedded Ethernet Port, a Project Verify error notifies you that the maximum number of nodes on the local Ethernet Port

) For more information on Ethernet communication modules, see 1756 ControlLogix Communication Modules Specifications Technical Data, publication 1756-TD003.
) ControlLogix 5580 and GuardLogix 5580 can also use Ethernet communication modules to communicate on the EtherNet/IP network.

) Multiple controllers can control drives on a common 1756-ENxTx module, so based on the TCP connection limit, up to 128 can be supported.
)

)

Integrated Motion on EtherNet/IP Drive Software Options

The following software is required for use with your system:

e Studio 5000 Logix Designer application (see Table 2 on page 11 for
minimum versions for controllers and Table 4 for minimum versions for

drives)

e RSLinx® Classic software, version 3.51.00 or later

o For PowerFlex® 755 drives, you need the Add-on Profile, V18 or later.

Table 4 lists the EtherNet/IP drives available for integrated motion.

Drive

Description

Supported Axis
Configurations

Power Ratings

Minimum Version of the
Studio 5000 Logix
Designer Application

842E-(M

The 842E-CM is an ultra-high
resolution encoder with
EtherNet/IP interface with time
synchronization for motion
control. These encoders provide
18-bit single-turn resolution and
30-bit multi-turn resolution.

Feedback Only

10...30V

21.00.00

Kinetix®

The Kinetix 350 drive is a single-
axis EtherNet/IP servo drive with
Safe Torque Off (STO) functional
safety that supports the
Integrated Motion on
EtherNet/IP network.

Position
Velocity
Torque

Voltage Ranges
100V AC 1-phase
200V AC 1-phase
200V AC 3-phase
400V AC 3-phase

Output Power
0.4...0.8kW
0.5...3kW
0.5...3kW
1...3kW

21.00.00

Kinetjx
5500

The Kinetix 5500 servo drives
support the Integrated Motion
on EtherNet/IP network. Single-
axis and multi-axis, AC, DC,
AC/DC, and AC/DC hybrid bus-
sharing configurations are
possible.

2198-Hxxx-ERS servo drives
support hardwired STO with
connections to safety inputs.

2198-Hxxx-ERS2 servo drives
support integrated STO with
connections to the safety
controller.

Frequency Control
Position

Velocity

Torque

Voltage Ranges

195...264V ACrms 1-phase
195...264V ACrms 3-phase
324...528V ACrms 3-phase

Output Power
0.2...1.0kW
03...7.2kW
0.6...14.9Kw

21.00.00%
24.00.000)
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Chapter 1

Components of a Motion System

Table 4 - Integrated Motion EtherNet/IP Drives (continued)

Drive Description Supported Axis Power Ratings Minimum Version of the
Configurations Studio 5000 Logix
Designer Application
Kinet(i%<) 2198-Sxxx-ERS3 (single-axis) Frequency Control Input Voltage Range Output Power For1.6...60kw(®
5700 and 21A98-DXXX;EhR53 (dua(;-aXLS) Feedback Only 324...528V ACms, 16...112kW 26.00.00
series A support hardwired an i
integrated STO with connections Posnpn Loop Output Voltage Range For90...112kW
to the safety controller Velocity Loop 3-phase 32.00.00
(Version26). Series B also Torque Loop 480V AC rms nominal
support integrated Timed SS1 Current Range
safety function and (Version 31). 25 192A
2198-Pxxx Non-Regenerative Input Voltage Range 26.00.00
AC/DC Converter 324...528V
Current Range
10...69A
2198-Sxxx-ERS4 (single-axis) _ Frequency Control Input Voltage Range Output Power For 1.6...60kw(")
and 2198-Dxxx-ER54 (dual-axis) | Feedback Only 324...506V AC rms, 16...112kW 31.00.00
(Version 3 ) support mte_grated Position Loop Output Voltage Range For 90...112kW
safe monitor functions with )
connection to the safety Velocity Loop 3-phase 32.00.00
controller. Torque Loop 480V AC nominal
Current Range
2.5...192A
2198-RPxxx Regenerative AC/DC Input Voltage Range Output Power 32.00.00
Converter 324...528V 24...140kW
Current Range
35.3/88.0...207.0/312.0A
14 Rockwell Automation Publication MOTION-UMO003K-EN-P - January 2019



Components of a Motion System

Chapter 1

Table 4 - Integrated Motion EtherNet/IP Drives (continued)

Drive

Description

Supported Axis
Configurations

Power Ratings

Minimum Version of the
Studio 5000 Logix
Designer Application

Kinetix
65001

The Kinetix 6500 drive is a
closed-loop modular servo drive.
It consists of an integrated axis
(IAM) power module and up to
seven axis (AM) power modules,
each coupled with a Kinetix 6500
control module.

The IAM and AM power modules
provide power for up to eight
axes.

The 2094-EN02D-M01-50 control
modules support Safe Torque Off
and 2094-EN02D-M01-51 control
modules support safe-speed
monitoring.

Feedback Only
Position
Velocity
Torque

Voltage Range
324...528V ACrms 3-phase

Continuous Output Power
6.0...45kW

21.00.00

PowerFlex

The PowerFlex 527 is a single-
axis EtherNet/IP AC drive with
STO feature that supports the
Integrated Motion on
EtherNet/IP network. Hardwired
STO and Integrated STO are
supported.

It consists of an integrated axis
power module and incremental
encoder feedback (sold
separately).

Frequency Control
Position
Velocity

Input Power
100...600V AC

Output Power

0.4..22kW/0.5..30 Hp /
0.9..62.1A

24.00.00

PowerFlex

The PowerFlex 755 Drive
EtherNet/IP ACdrive is a closed
loop drive. It consists of an
integrated axis power module
with five option slots for
communication, 1/0, feedback,
safety, and auxiliary control
power (sold separately).

The PowerFlex 755 drive can
control a motor in closed loop
and open loop mode.

Frequency Control
Position

Velocity

Torque

Input Power
400V AC
480V AC
600V AC
690V AC

Output Power:

0.75...1250 kW/2.1...2150 A
1...1750 Hp/2.1...2070 A
1...1400 Hp/1.7...1430 A
7.5..1400 kW/12...1400 A

RSLogix 5000°®, version
19.00.00 or later

Studio 5000 Logix Designer
application, version 21.00.00
or later

(1) For more information on Kinetix servo drives, see Kinetix Servo Drives Specifications Technical Data, publication KNX-TD003.

(2)  For more information on PowerFlex drives, see PowerFlex Low Voltage Drives Selection Guide, publication PFLEX-SG002.

(3)  For more information about the configuration types, see Configure the Associated Axis and Control Mode on page 47 and the Integrated Motion on the EtherNet/IP Network Reference Manual,
publication MOTION-RM003.

) Drives with catalog numbers ending in ERS.

) Drives with catalog numbers ending in ERS2.
) Drives with catalog numbers ending in ERS3.
) Drives with catalog numbers ending in ERS4.
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Options for PowerFlex 755
Drives

16

When a PowerFlex 755 drive is used in Integrated Motion on EtherNet/IP
mode, the Logix controller and Studio 5000 Logix Designer application are the
exclusive owners of the drive (same as Kinetix). An HIM or other drive
software tools, such as DriveExplorer™ and DriveTools™ SP, cannot be used to
control the drive or change configuration settings. These tools can only be used
for monitoring,

The PowerFlex 755 drive contains an EtherNet/IP adapter that is embedded
on the main control board. This embedded adapter lets you easily configure,
control, and collect drive data over Ethernet networks. The drive can operate
also in the integrated motion mode or the existing I/O mode.

The PowerFlex 755 drive has five option ports that can accept a combination of
options for control, communication, I/O, feedback, safety, and auxiliary
control power. Only one safety option module can be installed on a drive.

There are seven types of peripherals:
e HIM
e I/O
o Communications, Ethernet Standard
o Aux Power)
. Safety(z)
o Encoder Interface®)

e Universal Feedback(®

Table 5 lists valid peripheral devices and ports for various PowerFlex 755

drives.

(1) Aux power is not supported for Integrated Motion.
(2)  Only one safety option module can be installed on a drive.

(3) See Table 6 for supported feedback module combinations.

Rockwell Automation Publication MOTION-UMO003K-EN-P - January 2019



Components of a Motion System  Chapter 1

Table 5 - Peripheral Devices and Ports for PowerFlex 755 Devices That Support Integrated Motion on Ethernet Networks

Drive Catalog Number Description Ports
PowerFlex 755-EENET-CM PowerFlex 755 AC Drive via Embedded Ethernet 4,56,7,8
PowerFlex 755-EENET-CM-S PowerFlex 755 AC Drive via Embedded Ethernet - Safe Torque Off Option 4and5

6 is reserved for safety
PowerFlex 755-EENET-CM-S1 PowerFlex 755 AC Drive via Embedded Ethernet - Safe Speed Monitor Option 4and5

6is reserved for safety
PowerFlex 755-EENET-CM-53(" PowerFlex 755 AC Drive via Embedded Ethernet - Integrated Safe Torque Off Option(z) 4and5

6 is reserved for safety
PowerFlex 755-HiPwr-EENET-54() PowerFlex 755 AC Drive via Embedded Ethernet - Integrated Safety Functions 0ption(3) 4and5

6is reserved for safety
PowerFlex 755-HiPwr-EENET-CM PowerFlex 755 High-power AC Drive via Embedded Ethernet 4,5,6,7,8
PowerFlex 755-EENET-CM-S PowerFlex 755 High-power AC Drive via Embedded Ethernet - Safe Torque Off Option 4and5

6 is reserved for safety
PowerFlex 755-EENET-CM-S1 PowerFlex 755 High-power AC Drive via Embedded Ethernet - Safe Speed Monitor Option 4and5

6 is reserved for safety

PowerFlex 755-HiPwr-EENET-CM-S3 | PowerFlex 755 High-power AC Drive via Embedded Ethernet - Integrated Safe Torque Off Option | 4and 5
6 is reserved for safety

(1) PowerFlex Drive firmware revision 14 or later required.
(2) SafeTorque Off option module is only available when used with GuardLogix 5580 and Compact GuardLogix 5380 safety controllers.

(3) Integrated Motion support of the Integrated Safety Functions option module is only available when used with GuardLogix 5580 and Compact GuardLogix 5380 safety controllers.

See the manual for your PowerFlex 755 AC Drive safety or communication
option for more information on using your specific peripheral device.

Table 6 shows the feedback module combinations that are supported.

Table 6 - Supported Feedback Module Combinations

Option Supported Module Catalog Number Valid Ports

Two Feedback Options Single Incremental Encoder 20-750-ENC-1 4...8
Dual Incremental Encoder 20-750-DENC-1 4...8
Universal Feedback Card 20-750-UFB-1 4...6

Two Feedback Optionsand | Single Incremental Encoder 20-750-ENC-1 4and5

One Safe Torque Off Option Dual Incremental Encoder 20-750-DENC-1 4and5
Universal Feedback 20-750-UFB-1 4and5
Safe Torque Off 20-750-S 6

Two Feedback Options and | Single Incremental Encoder 20-750-ENC-1 4and5

8;%3,?{%5““ Monitor Dual Incremental Encoder 20-750-DENC-1 4and5
Universal Feedback 20-750-UFB-1 4and5
Safe Speed Monitor 20-750-S1 6

(1) The safe speed monitor option module must be used with the 20-750-DENC-1 Dual Incremental Encoder module or the
20-750-UFB-1 Universal Feedback module.

For more information, see the Installation Instructions for your PowerFlex

750-Series AC Drive.
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Configuration and Startup
Scenarios

18

The two ways to get an integrated motion on the EtherNet/IP network
solution to run are to connect the hardware first or configure the software first.

Connect Hardware First

1- Connect
« Install modules and drives.

« Check software and firmware for the latest revisions.

2 - Configure the controllers and communication modules.
« Open the Logix Designer application.

« (Check software and firmware for the latest revisions and update if needed.

« You must configure the controllers and communication modules for time
synchronization and motion.

« To configure a project and enable time synchronization, follow the steps in
Chapter 2, Create a Project for Integrated Motion on the EtherNet/IP Network on
page 21.

3 - Configure the drive module and an axis.
Check drive firmware for the latest revisions and update if needed.

« For Kinetix drives, follow the steps in Chapter 3,Configure Integrated Motion Control
Using Kinetix Drives on page 31 or Chapter 4, Configure Integrated Motion Control
Using Kinetix 5700 Drives on page 59.

« For a PowerFlex 755 drive, follow the steps in Chapter 5, Configure Integrated Motion
Using a PowerFlex 755 Drive on page 99.

If you are using a PowerFlex 755 drive and are unfamiliar with the integrated motion interface
and attributes, see the Integrated Motion on EtherNet/IP appendix in the PowerFlex 750-Series
AC Drives Programming Manual, publication 750-PM001.

« For a PowerFlex 527 drive, follow the steps in Chapter 6, Configure Integrated Motion
Using a PowerFlex 527 Drive on page 129.

4 - Commission
« Download project.

« Follow steps in Chapter 11, Commission an Axis on page 221.

5 - Program
« Follow steps in Appendix B, Out of Box Configuration for
PowerFlex Drives on page 305.
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Configure Software First

1- Configure the controllers and communication modules.
« Open the Logix Designer application.

« Check software and firmware for the latest revisions and update if needed.

« You must configure the controllers and communication modules for time synchronization
and motion.

« Tobuild a project and enable time synchronization, follow the steps in Chapter 2, Create a
Project for Integrated Motion on the EtherNet/IP Network on page 21.

2 - Configure the drive module and configure an axis.
Check drive firmware for the latest revisions and update if needed.

«For Kinetix drives, follow the steps in Chapter 3,Configure Integrated Motion Control Using
Kinetix Drives on page 31 or Chapter 4, Configure Integrated Motion Control Using Kinetix
5700 Drives on page 59.

For a PowerFlex 755 drive, follow the steps in Chapter 5, Configure Integrated Motion Using
a PowerFlex 755 Drive on page 99.

If you are using a PowerFlex 755 drive and are unfamiliar with the integrated motion interface and
attributes, see the Integrated Motion on EtherNet/IP appendix in the PowerFlex 750-Series AC Drives
Programming Manual, publication 750-PM001.

For a PowerFlex 527 drive, follow the steps in Chapter 6, Configure Integrated Motion Using
a PowerFlex 527 Drive on page 129.

3 - Program
« Follow steps in Appendix B, Out of Box Configuration for

PowerFlex Drives on page 305.

4 - Connect
« Install modules and drives.

- Check software and firmware for the latest revisions.

5 - Commission
+ Download project.

« Follow steps in Chapter 11, Commission an Axis on
page 221.
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He|p for Se|ecting Drives and Motion Analyzer helps you select the appropriate Allen-Bradley® drives and

Motors motors that are based on your load characteristics and typical motion
application cycles. The software guides you through wizard-like screens to
collect information specific to your application.

After you enter the information for your application, such as, load inertia,
gearbox ratio, feedback device, and brake requirements, the software generates
an easy-to-read list of reccommended motors, drives, and other support
equipment.

You can access Motion Analyzer at

https://motionanalyzer.rockwellautomation.com.
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Chapter 2

Create a Controller Project

Create a Project for Integrated Motion on the
EtherNet/IP Network

Topic Page
Create a Controller Project 21
Set Time Synchronization 24
Add an Ethernet Communication Module 26

This chapter describes how to configure an integrated motion project in the
Logix Designer application.

IMPORTANT  For Motion and Safety applications, you must use a GuardLogix® or Compact

GuardLogix controller.

Follow these instructions to create a project.

1.

On the Studio 5000° dialog box, choose Create New Project.

Rockwell Software’

Studio 5000

Existing Proj

; Z y - ——
~—From Import = & t.ars-*:!'-'sﬂ_g,!?’

e - ~~From Sample Project
Recent Projects
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2. Choose a controller, type a name, and click Next.

ra New Project M

Project Types Search x

5 Logix

Compactlogix™ Plus 5480 Controller
4 Controllegix® 5570 Controller

1756-171 ControlLogix® 5570 Controller
1756-L72 Controllogix® 5570 Controller
1756-L73 Controllogix® 5570 Controller
1756-L74 Controllogix® 5570 Controller
1756-L75 ControlLogix® 5570 Controller

I Controllogix® 5580 Controller
I GuardLogix® 5570 Safety Controller
I GuardLogix® 5580 Safety Controller

| I Studio 5000® Logix Emulate™ Controller v
I Mame: Integrated_Motion_Control
I

Location:  C\Users\TLavell\Documents\Studic 5000'Praje « Browse

Type a Name for the controller.
4. Assign alocation (optional).
5. Click Next.
The Project Configuration dialog box appears.

© NewProject " |

1756-L71 ControlLogix® 5570 Controller

Integrated_Motion_Control

Revision:

Chassis: [1?56-:\\10 10-5lot ControlLogix Chassis ']
Slot:
Security Authority [No Protection ']

Use only the selected Security Authority for authentication and
authorization

Secure With (O Logical Name <Controller Name:>

() Permission Set

Description:
Redundancy: [T Enable
e
Choose the chassis type.

Assign the slot location of the controller.

Assign the Security Authority.

Type a description (optional).
10. Click Finish.

S v » N oo
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The Logix Designer application opens with new project.

e e S )

| File Edit View Search Logic Communications Tools Window Help
ErERE TS - B85 B VE G0 | s

|| Offline Path: [[none> =& I
M No Forces.

Mo Edits. J H |t | k=t | reo | ver |nrso|ress| roo | vor | ios J

Redundancy ] ] vanced Malh_#_Walh Conversons _j M State

Controller ags
Controller Fault Handler
Power-Up Handler
&3 Tasks
E-58 MainTask
- 5% MainProgram
1.3 Unscheduled
(=3 Motion Groups
{_[Z3 Ungrouped Axes
..... [ Add-On Instructions
- & Data Types
m User-Defined

[, Add-On-Defined
L, Predefined

..... i Module-Defined
[ Trends
T, Logical Model
=-£3 10 Configuration

391756 Backplane, 1756-A10

i..ff [0]1756-L71 Integrated_Maotion_Control

= Controller Organizer| Wy, Logical Organizer

Create Motion Drive Start instruction
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Set Time Synchronization

This technology supports highly distributed applications that require time
stamps, sequence of events records, distributed motion control, and increased
control coordination. All controllers and communication modules must have
time synchronization that is enabled for applications that use integrated
motion on the EtherNet/IP™ network.

Time synchronization in the Logix system is called CIP Sync. CIP Sync
provides a mechanism to synchronize clocks between controllers, I/O, and
other devices that are connected over CIP™ networks and the ControlLogix” or
CompactLogix™ backplane. The device with the best clock becomes the
Grandmaster time source for your system.

Figure 1 - Star Topology with the ControlLogix Controller as the Grandmaster
Stratix® 5700

VoY v v

CIP Sync

vy vV Yoy Y

Stratix 5700 |

GM = Grandmaster (time source)

M = Master
S=Slave

EtherNet/IP

P1and P2 = Priorities

24

owerFIex 527

CIP Sync

Kinetix® 350

CIP Sync

Kinetix 5500

Kinetix® 5700

i}
0.
03]
0.
0

e [=

Priorities are automatically assigned based on their clock quality, which the Best Clock Algorithm determines. In this example, P2=1is the
best quality so it becomes the Grandmaster. If the P2=1 device loses clock quality for some reason, then P2=2 would become the
Grandmaster for the system.
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The Best Master Clock algorithm determines what device has the best clock.

The device with the best clock becomes the Grandmaster time source for your
system. All controllers and communication modules must have time

synchronization that is enabled to participate in CIP Sync.

See the Integrated Architecture and CIP Sync Configuration Application

Technique, publication [A-AT003, for detailed information.

You must enable time synchronization for motion applications. Follow these

instructions to enable time synchronization.

1. In the Controller Organizer, right-click the controller and choose

Properties.
2. Click the Date/Time tab.
3. Check Enable Time Synchronization.
4. Click OK.
' [
‘ Redundancy | Nonvolatile Memory | Capacity | Security Alarm Log ‘
| General MajorFauis |  MinorFauts | Date/Tme | Advanced | SFCExecuon | Project |

(i) The Date and Time displayed here is Controller local time. notworkstation local time.
Use these fields to configure Time attributes ofthe Controller.

SetDate. Time and Zone fro

Date and Time: Change Date and Time... [®

Time Zone v |-
Adjust for Daylight Saving (+00:00) -

Time Synchronize

! DANGER. Iftime synchronization is disabled
onling, active axes in any controller in this
chassis, or any other synchronized device,
may experience unexpected mation,

D Enable Time Synchronization

O s the system time master
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O Is a synchronized time slave ! GuardLogix 5560 and 5570 safety controllers
O Duplicate CST master detected may faultif no other time master exists in the
O CST Mastership disabled Iocal chassis
) No CST master
o] [__omeo
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Add an Ethernet
Communication Module

26

Although ControlLogix 5580 and GuardLogix 5580 controllers can use
Ethernet communication modules, only ControlLogix 5560 and 5570 and
GuardLogix 5560 and 5570 controllers require an Ethernet communication
module for connection to the Ethernet network. See Controller

Communication, Drive, and Software Options on page 11 for more

information.

Follow these instructions to add an Ethernet communication module to your
project if needed.

IMPORTANT  For all communication modules, use the firmware revision that goes with
the firmware revision of your controller. See the release notes for the
firmware of your controller.

1. To add a module, right-click the backplane and choose New Module.
2. Clear the Module Type Category Filters select all checkbox.
3. Check the Communication checkbox.

On the Select Module Type dialog box, you can filter to the exact type of
module you are looking for, which makes your search faster.

4. Under Communications, select the Ethernet module and click Create.

~

Select Module Type

Catalog | Module Discovery I Favorites
Enter Seanch Text for Modiie Tipe... Clear Filters Hide Filters %
= Module Type Category Filters i Medule Type Vendor Fitters i
[ Analog |E‘ Allen-Eradley |E |
Communication Advanced Micro Controls Inc. (AMCI) | |
[F] Controller Hardy Process Solutions
[F] Digtal - Molex Incorporated -
4 n F 1 [ [

w Catalog Number Description Vendor Category °x
1756-EN2F 1756 10100 Mbps Bthemet Bridge, Fiber Media Allen-Bradley Communication T
1756-EN2T 1756 10/100 Mbps Ethemet Bridge. Twisted-Pair Media  Allen-Bradley Communication
1756-EN2TR 1756 10100 Mbps Ethemet Bridge, 2-Port, Twisted-F...  Allen-Bradiey Communication
1756-EN2TSC 1756 10100 Mbps Ethemet Bridge, Twisted-Pair Medi...  Allen-Bradiey Communication
1756-EN3TR 1756 10/100 Mbps Ethemet Brdge. 2-Port. Twisted-P...  Allen-Bradley Communicati i

. l«v:r- nnT A A A P o T Mot et e e
29 of 142 Medule Types Found
[] Close on Create Create I [ Close ] l Help ]
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The New Module configuration tabs appear.

~
B ° New Module @
General” | Connection | Module Info | Intemet Protocel | Port Corfiguration I Time Sync

Type: 1756-EN2T 1756 10100 Mbps Ethemet Bridge. Twisted-Pair Media =

Vendor: Allen-Bradley

Parent: ENET_Module Ethemet Address

Name: Motion_1 @) Private Network: 152.168.1 2=

LemrinT B © 1P Address:

() Host Name:

Module Definition

Revision: 10.001
Blectronic Keying: Compatible Module
Rack Connection: Rack Optimization
Time Sync Connection: MNone
Chassis Size: 7
i
Status: Creating 0K | [ Cancel | [ Hel

5. Type a name for the module.
6. If you want, type a description.

7. Assign the EtherNet/IP address of the Ethernet module.

For information on how to create an Ethernet network and setting IP
addresses for the communication and motion modules, see these
manuals:

— EtherNet/IP Network Configuration User Manual,
publication ENET-UMO001

- PowerFlex® 755 Drive Embedded EtherNet/IP Adapter User
Manual, publication, 750 COM-UMO001

- Knowledgebase Technote # 66326

- Converged Plantwide Ethernet (CPwE) Design and Implementation
Guide, publication ENET-TD001

8. Assign the slot for the module.

9. In the module definition area, click Change.
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10. Choose an Electronic Keying option.

r 1
Module Definition S5
Revision: 10 - 001
Blectronic Keying: lCompatibIe Module v]
[Rack Connection: [None |
|T|me Sync Connection: |N|Jne ﬂ
ok | [ Cancd | [ Heb
.

expected module, as shown in the configuration tree, to the physical module
before communication begins.

When you are using motion modules, set the electronic keying to either “Exact
Match” or *Compatible Keying'.

c ATTENTION: The electronic keying feature automatically compares the

Never use "Disable Keying' with Ethernet communication and motion modules.

For more information about electronic keying, see the ControlLogix Controller
User Manual, publication 1756-UM001.
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11. Choose Time Sync and Motion.

7 .
Module Definition )
Revision: 10 - 0015
Electronic Keying: ICompatibIe Module - I
[Rack Connection: [None -
|T|n'|e Sync Connection: INune ~A

IMPORTANT  For CIP Sync time coordination to work in motion control, you must set the
Time Sync Connection to Time Sync and Motion on all Ethernet
communication modules. The CIP Sync protocol is what enables motion
control on the EtherNet/IP network.

The Time Sync and Motion selection is available only for firmware revision 3
and later. You must be offline to change the Time Sync and Motion selection.

If you are online at a major revision of 1 or 2, you can only change the
revision toa 1 or 2. You must go offline to change the module to revision 3 or
4 and return to revision 1 or 2.

IMPORTANT  For CompactLogix 5370 and Compact GuardLogix 5370 controllers, the
embedded dual-port Ethernet is automatically set with Time Sync
Connection=Time Sync and Motion.

To enable Integrated Motion, check the “Enable Time Synchronization’
checkbox on the controller time/date tab.

12. Click OK.

IMPORTANT  If you have not enabled time synchronization, you get errors when you try to
associate an axis.
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This chapter provides procedures on how to configure integrated motion
control by using the Kinetix” 350, Kinetix 5500, and Kinetix 6500 drives. The
basic configuration for an integrated motion solution is to associate a drive
with motor feedback and an axis configuration type.

For the examples in this chapter, the Kinetix 6500 drive is used and the
exceptions for the Kinetix 350, Kinetix 5500 drives noted. See Chapter 4,
Configure Integrated Motion Control Using Kinetix 5700 Drives, for Kinetix
5700 configuration information.

See Chapter 8, Configuration Examples for a Kinetix Drive, for examples of

axis and feedback configurations.

For information about what attributes are replicated in the drive, see the
Integrated Motion on the EtherNet/IP™ network Reference Manual,
publication MOTTON-RMO003.
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Add a Kinetix EtherNet/IP
Drive

32

See Table 2 on page 11 to determine the minimum version of the Studio 5000
Logix Designer” application that is required for your drive.

IMPORTANT - For complete information on how to configure Kinetix 5500 drives,
including drives with integrated safety connections, see the Kinetix 5500
Servo Drives User Manual, publication 2198-UM001.

«  For complete information about how to configure the Kinetix 350 drives,
see the Kinetix 350 Single-axis EtherNet/I/P Servo Drive User Manual,
publication 2097-UM002.

«  Forcomplete information about to configure the Kinetix 6500 drives, see

the Kinetix 6200 and Kinetix 6500 Modular Multi-axis Servo Drives User
Manual, publication 2094-UM002.

Follow these instructions to add a Kinetix drive your project.

1. Right-click the Ethernet network (node) and choose New Module.

2-E3 10 Cenfiguration
= E 1756 Backplane, 1756-410
..ffil [0]1756-L71 PF_Example 1

- 8 DEEREEN 5T New Module.. N
& Ethernet
= EEE em Discover Modules...
-1 1756-

c’i{, Cut Ctrl+X

Copy Ctrl+C

2 Paste Ctrl+V
Delete Del
Cross Reference Ctrl+E

Launch RSNetWorx
Audit Metwork

Properties Alt+Enter

Print 3

2. To filter the selections, check the Motion checkbox.

3. Choose the Kinetix 350, Kinetix 5500, or Kinetix 6500 drive.

Catalog | Module Discovery | Favon'ial

Enfer Search Text for Module Type Clear Filters Hide Filters &
[ Module Type Category Fiters ~| W Module Type Vendor Filters |+
7] Manzged Ethemet Swich Alen Bradley E
[C1 MDIta EtherNet/IP | [7] Endress+Hauser
Mation [7] FANUC CORPORATION
[F]  Metor Overoad ~|[C] FAMUC Robotics America -
< T | » « i | »

w Catalog Number Description Vendor Category

20%4-END2D-MD1-50 Kinetix 6500 Single Axis Ethemet Safe Torque Off Drive  Allen-Bradley Drive.Mation
2054-END2D-MD1-51 Kinetic 6500 Single Axis Bthemet Safe Speed Monitori...  Allen-Bradley k Safety, Drive Motic
2094-5EPM-B24-5 2094 SERCOS |DM Power Interface. 400V, 24A, Safe-..  Allen-Bradley Mation
2057-V31PRO-LM Kinetix 350, 2A, 120/240V, No Filter Ethemet Drive Allen-Bradley Drive, Motion
2097-V31PRZ-LM Kinetix 350, 4A, 120/240V, No Fitter Ethemet Drive Allen-Bradley Drive Motion
- l-wwmnnnn. u oD AR A bk Dl et P P W | P st
47 of 432 Module Types Found
[E] Close on Create [ Create ] [ Close ] [ Help ]

4. Click Create.
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5. Type a Name for the module.

o
General” |Canned.ian | Time Sync I Madule Info | Intemet Protocol I Port Configuration I MNetwark. I Associated Axes I Power I Dil 4] *
Type: 2094-EN02D-M01-50 Kinetix 6500 Single Axis Ethernet Safe Tarque Off Drive
Vendor: Allen-Bradley
Parent: ENET_Module Ethernet Address
MName: CIP_K&K (@) Private Network: 192.168.1. 21 =
Description: - () 1P Address:
T (7 Host Name:
Module Definition
Revision: 2.001
Electranic Keying: Compatible Madule
Connection: Kotion
Power Structure: <none
Status: Creating oK | [ Caned | [ Hebp

6. Type a description, if desired.
7. Assign an EtherNet/IP address.

You can establish the Node address of the drive by entering a private IP
address via a thumbwheel switch on the drive for Private Network
segments. Use the format 192.168.1.xxx, where the last octet, xxx, is the
switch setting.

See the EtherNet/IP Network Configuration User Manual, publication
ENET-UMO001, for information on setting IP addresses and other
Ethernet network considerations.

8. Under Module Definition, click Change.

Module Definition

Revision: 2,001

Electronic Keying: Compatible Module
Connection: Motion

Power Structure: =nonez
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The Module Definition dialog box appears.

r B
Module Definition 5
Revision: 0015
Electronic Keying: [Compatible Maodule v]
Connection: [Motion ']
Power Structure: [ <none: w7 ]

Verify Power Rating on Connection

[ ok | | cancel | [ Hep

9. Choose an Electronic Keying option.

[ B
Medule Definition u
Rewision: 001 l=
Blectronic Keying: [Corrpatﬂe Mo Y]
Connection: Exact MET_Gh ‘
Power Structure: lDisabIe Keying

[¥] Verify Power Rating on Connection

the expected module, as shown in the configuration tree, to the
physical module before communication begins.

When you are using motion modules, set the electronic keying to either
“Exact Match’ or “Compatible Keying'.

2 ATTENTION: The electronic keying feature automatically compares

Never use "Disable Keying' with motion modules.

For more information about electronic keying, see the Electronic Keying
in Logix 5000™ Control Systems Application Technique, publication
LOGIX-AT0O1.
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10. Assign the appropriate Power Structure.

When you select a Kinetix 6500 drive catalog number, you are specifying
only a Control Module. To specify the drive, you must assign a power
structure. Some of the drives do not require a power structure.

TIP  You can locate the power-structure reference numbers by doing the
following:
«  (heck the hardware
« See the device documentation
«  Reviewing the purchase order or the bill of materials.

You assign the power structure for the Kinetix 6500 drive only.
Kinetix 350 and Kinetix 5500 drives auto-populate the only power
structure available.

11.  Check the checkbox if you want to verify the power rating on

connection.
g ~
Madule Definition )
Revision: 001
Blectronic Keying: ’Compatible Module V]
Connection: ’ Motion w7 ]
Power Structure: [mmeb = ]
| Verify P Rati Cor <nene>
‘erify Power Rating on 0[2D54-ACD5-MP5-M
2054-ACO5-MO1-M
2054-ACTS-MOZ-M
2054-AC16-MO3-M
2094-AC32-MO5-M
2054-BCO1-MP5-M *
2094-BCO1-MO1-M
2054-BCO2-M02-M
2094-BCO4-MO3-M
L 2094-BCO7-MO5-M =
12. Click OK.

When you change the Module Definition, related parameters also
change. By changing the major revision or power structure, the identity
of the drive changes. If your drive is associated to an axis, these changes
disassociate the axis.

These changes will cause module data types and properties to change.
! %, Data will be set to default values unless it can be recovered from the existing module properties.
Verify module properties before Applying changes.

Change module definition?

Yes
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Configure the Safety Category - Kinetix 5500 Drives

The Safety tab provides you with information about the connection between
the owner and the 2198-Hxxx-ERS2 servo drive. The information comes from
the controller.

5] Module Properties: UM_EnetMod (2198-H008-ERS2 2.1) (e lm =]

| General | Connection | Safety I Time Sync I Module Info I Intemet Protocol I Port Configuration I Network I Associated fxes | Poy|:t|*

C i F Packet | G tion Reaction Max Observed )

Type Interval (RP1) (ms) Time Limit (ms) Metwork Delay (ms)
Safety Input B 40.1 [ Reset Advanced..
Safety Output 20 600 | Reset

Configuration Cwnership: Local

Configuration Signature:

ID:  [d03a_ecd? (Hex)
Date: | 1/ 3/2014

Time:  1:21:21FM = 608 ms

Status: Offline Apply Help

The connection between the owner and the 2198-Hxxx-ERS2 servo drive is
based on the following:

Servo drive catalog number must be 2198-Hzxxx-ERS2 (integrated)
Servo drive safety network number

GuardLogix" slot number

GuardLogix safety network number

Path from the GuardLogix controller to the 2198-Hxxx-ERS2 drive

Configuration signature

The connection between the GuardLogix controller and the 2198-Hxxx-ERS2
drive is lost if any differences are detected. The yellow yield icon also appears in
the controller project tree after you download the program.

For complete information on how to configure a drive with integrated safety
connections, see the Kinetix 5500 Servo Drives User Manual,

publication 2198-UMO001.
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Configure the Power Options

1. Click the Power tab.

7| Module Properties: Local (2198-H008-ERS 3.001) o ==
[Modue Info | Irtemet Protocol | Por Corfigurstion | Network | Associated Aves | Power | Digtal Input | Moton Diagnostics| >
Power Structure: 2198-HO08-ERS Advanced...
Kinetix 5500, 2.5A, 195-528 Volt, Safe Torque Off Drive
Voltage: | 400-480 vac -
AC Input Phasing: | Three Phase - |
Bus Configuration: | S - |
Bus Sharing Group: Standalone
Bus Regulator Action: |Shunt Regulator - |
Shunt Regulator Resistor Type: External @ Internal
External Shunt: <none =
Status: Offline QK ] | Cancel Help
IMPORTANT  Single-phase operation is possible only when Module Properties >
Power tab > Bus Configuration is configured as Standalone and Voltage
is configured as 200. ..240V AC.
IMPORTANT  The Logix Designer application enforces shared-bus configuration rules

for Kinetix 5500 drives, except for shared AC configurations.

2. From the pull-down menus, choose the power options appropriate for
your actual hardware configuration.

A\

ATTENTION: To avoid damage to equipment, make sure the ACinput
voltage that is configured in the Logix Designer application matches
the actual hardware being configured.

Attribute Menu Description

400-480 VAC 324...528 ACrms input voltage
Voltage

200-240 VAC 195...264 ACrms input voltage

ACInput Phasing

« Three Phase
« Single Phase

Input power phasing. Kinetix 5500 drives with
single-phase operation is limited to 2198-H003-
ERSx, 2198-H008-ERSx, and 2198-H015-ERSx.

Bus Configuration M

Applies to single-axis drives and drives with

Standalone Shared ACinput configurations.

Applies to converter drives with Shared AC/DC
Shared AC/DC and Shared AC/DC Hybrid input configurations.
Shared DC Applies to inverter drives with Shared DCinput

(common-bus) configurations.
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Attribute Menu Description
Standalone Applies to standalone bus configurations.
Bus-sharing Group + Groupl )
« Group2 Applies to any bus-sharing configuration.( )
«+ Group3...
Disabled ?f:sant)tles :ihenlnternal shunt resistor and external
Shunt Regulator Action untoption.
Shunt Regulator Enables the internal and external shunt options.
Enables the internal shunt (external shunt option
Internal i disabled).
Shunt Regulator Resistor Type
External Enables the external shunt (internal shunt
option is disabled).
+ None Selects external shunt option. Only the shunt
External Shunt © « 2097-R6 model that is intended for the drive model is
. 2097-R7 shown.
] Bus Configuration selection is not applicable to all EtherNet/IP drives.
(2) Al drives physically connected to the same shared-bus connection system must be part of the same bus-sharing
group in the Logix Designer application.
(3)  See the Kinetix Servo Drives Specifications Technical Data, publication KNX-TD003, for more information on the
Bulletin 2097 external shunt resistors.
3. Click OK.
You can change the overload and voltage limits when you are offline. You
cannot change settings while online but the values are displaycd.(l)
Figure 2 - Kinetix 5500 Offline Display of the Advanced Limits Dialog Box
f Advanced User Limits @1
Converter Thermal Overload Limit: 100.000 | 95
Bus Regulator Thermal Overload Limit: 100.000 | o
Bus Under Voltage Limit: 15.000 | =g
[ ok | [ canead | [ Hep |
llﬁ
See publication 2198-UMO001, Kinetix 5500 Servo Drives, for more
information.
(1) Not applicable to the Kinetix 350 drive.
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Configure Digital Inputs

Use the Digital Input tab to enter digital input values for the drive module.
These offline displays are the default values for the Kinetix 6500 and
PowerFlex® 755 Ethernet drives. The appearance of the Digital Input tabs of
the PowerFlex 755 drives can vary dependent upon the peripheral device
configuration. The Kinetix 350 drive does not have a Digital Input tab.

Figure 3 - Digital Input Tab for the Kinetix 5500 Drive

7] Module Properties: Blank_enet_1 (2198-H008-ERS2 3.001) =0 =R
| Connection | Time Sync I Module Info I Intemet Protocol I Port Configuration I Network | Associated Axes | Pawer‘ Digital ‘HPM';
-
Axis Name: <nane:>
Digital Input 1: Unassigned -
Home: k

Registration 1
Registration 2
Positive Overtravel
Negative Overtravel
Home & Registration 1

Table 7 - Module Properties: Kinetix 5500 Digital Input Tab Descriptions

Parameter Description
Digital Input 1 Choose one of these values for Digital Input 1and 2:
Digital Input 2 - Unassigned
+ Enable
Home
Registration 1

« Registration 2

- Positive Overtravel
Negative Overtravel

+Home and Registration 1

Figure 4 - Digital Input Tab for the Kinetix 6500 Drive

# | Module Properties: Local (2094-END2D-MO1-S1 2.001) =N =R

Connection ITlme Sync I Module Infa I Intemet Protocol I Port Configuration | Netwark IAssouated Hes | F‘owerl Digital Input |« | >
Digital Input 1: F
Digital Input 2: Homeiv
Digital Input 3: W
Digital Input 4: W
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Create an Associated Axis

40

Table 8 - Module Properties: Kinetix 6500 Digital Input Tab Descriptions

Parameter Description

Digital Input 1 Choose one of these values for Digital Input 1, 2, 3, and 4:
Digital Input 2 «Unassigned

Digital Input 3 « Enable

Digital Input 4 + Home

« Registration 1

« Registration 2

« Positive Overtravel
« Negative Overtravel
« Regeneration OK

There are two approaches that you can take to create and configure an axis. You
can create an axis first and then add the axis to your motion group or you can
create your motion group and then add an axis.

The procedure that is outlined in this section takes the approach to create your
axis first, add it to your motion group, and then configure the axis.

Create an Axis for a Kinetix Drive

Follow these steps to create an axis.

1. To open the Module Properties dialog box, double-click the drive in the
Controller Organizer.

2. Click the Associated Axes tab.

3. Click New Axis.

Axis 1:
Mator Feedback Device:

Load Feedback Device:

Axis 2 (Auxiliary Axis):

B Module Properties: ENET_Module (2094-END2D-M01-50 2.001) (o [=@][=]
| Generl | Connection | Time Syne | Moduie Info | Intemet Protocol | Port Corfiguration | Networc | Associated Axes | Power | Dil | +
{<none> 'J [ New A}ﬂsg
Mator Feedback Port
{<I’|OHE> 'J
{cnome> 'J I MNew Axis...
{<none> vJ

Master Feedback Device:
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The New Tag dialog box appears.

New Tag u
MName: Create | -
Description: A Cancel

Help

Usage: <controllers
Type: Base = | | Connection
Alias For: Jhd|
Data Type: AXIS_CIP_DRIVE l:J
Parameter
Connection: —
Scope: ffa PF_Example_1 -
Extemal
Btenadl  [Read/Mitte -
Style
[] Constant

Sequencing
[ Open AXIS_CIP_DRIVE Corfiguration

Open Parameter Connections

Notice that the fields in the next steps are automatically entered for the
AXIS_CIP_DRIVE data type.

Type a Tag name.

Type a Description, if desired.

Choose the Tag Type.

Choose the Data Type AXIS_CIP_DRIVE.
Choose the Scope.

Y o NN e

Choose the External Access.

For more information about External Data Access Control and
Constants, see the Logix5000 Controllers I/O and Tag Data
Programming Guide, publication 1756-PM004.

10. Click Create.

Establish Feedback Port Assignments

Kinetix 350 and Kinetix 5500 drives have one Motor Feedback Port, which is
automatically assigned.

The Kinetix 6500 drive has two feedback ports. Port 1 is reserved for Motor
Feedback on the primary axis (Axis_1). Port 2 can be used either as Load
Feedback for the primary axis or as a Master Feedback for a secondary feedback
only axis (Axis_2).

To establish feedback port assignments for Kinetix 6500 drives, follow these
steps.
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1. To access Module Properties, double-click the Kinetix 6500 drive in the
Controller Organizer.

2. Click the Associated Axes tab.

Notice that the motor feedback is already configured by default.
T

| General | Connection | Time Sync | Module Info | Intemet Protocel | Port Configuration | Network | Associsted Axes™ | Power | Digital Input | M| ¢ | *
Axis 1: KeK_1 e B Nevs Axis...
Motor Feadback Device: Motor Feedback Port
Axis 2 (Auxiliary <none> b News Aois...

The AUX Feedback Port (Port 2) of the drive can be optionally used for
load feedback of the primary axis (Axis 1) to support Load or Dual
Feedback Configuration.

3. From the Load Feedback Device pull-down menu, choose AUX

Feedback Port.
5 | Module Properties: ENET_Module (2004-EN02D-M01-50 2.001) =2 E=R=)
‘ General | Connection I Time Sync | Module Info | Intemet Protocol I Port Configuration I Network | Associated Axes™ | Power | Dil 4 | *
Aodis 1 ket =) (] [ew s
Motor Feedback Device: Motor Feedback Port
Load Feedback Device: [Au)( Feedback Port ']
Axis 2 {Auxiiary Axis): [<none> '] [ New Axis...
Master Feedback Device: [ <none V]
Create a Motion Group All axes must be added to the Motion Group in your project. If you do not

42

group the axes, they remain ungrouped and unavailable for use. You can only
have one Motion Group per Logix controller.

To determine how many axes are supported by your controller system, see
Table 3 on page 12, Supported Axes by Controller Type.

To create a motion group, follow these instructions.

1. In the Controller Organizer, right-click Motion Groups and choose

New Motion Group.
&£ Ungrul' New Motion Group... [}J =
LA A
Cut Ctrl+X
..... (7 Add-Onlr - !
=1-E5 Data Type Copy Cirl+C
Paste Ctrl+V

L Ade e Definad

The New Tag dialog box appears.
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Name

Description:

Usage: <controller>

Type: @ Connection
Alias For.

Data Type MOTION_GROUP

Parameter
Connection

Scope Eﬂlmegrated_MuUun_Cuntml

External [ReadM"nte
Access:

Style:
|| constant

Sequencing

D Open MOTION_GROUP Configuration

Open Parameter Connections

Type a Tag name.

Type a description, if desired.
Choose the Tag Type.
Choose the Scope.

Choose the External Access.

Click Create.

NN R W

Your new motion group appears in the Controller Organizer under the
Motion Groups folder.

8. Right-click the new motion group and choose Properties.

The Motion Group Properties dialog box appears.
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9. Click the Axis Assignment tab and move your axes (created earlier) from
Unassigned to Assigned.

(% Motion Group Properties - Motion_Group_101 = @
#ods Assignment | Attribute | Tag

Unassigned: Assigned:

CIP_KEK

Add

Y

<~ Remove

oK | [ Cancel Apply Help

Set the Base Update Period

The Base Update Period is basically the RPI rate for Ethernet communication
between the controller and the motion module, a Unicast connection.

There are two alternate update periods that you can configure when using the

Axis Scheduling function. See Axis Scheduling on page 145 for details.

The Base Update Period determines how often the Motion Task runs. When
the Motion Task runs, it interrupts most other tasks regardless of their priority.
The Motion Task is the part of the controller that takes care of position and
velocity information for the axes.
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To set the Base Update Period, follow these steps.

1. Click the Attribute tab in the Motion Group Properties dialog box.

& Motion Group Properties - Motion_Group_101

=3 o5

Pz Assignment | Attribute | Tag

Base Update Period: ET = ms (in 0.5 increments ) m
Altemate 1 Update: 20 ms
Altemiate 2 Update: 20 ms
General Fault Type: @]
Timing Model: One Cycle
Scan Times (elapsed time):

MWlanc: fus) Reset Ma

Last: us)

Average: fus)

[ ok || Cancel || & Help

2. Set the Base Update Period to 2.0...32.0 ms.

TIP  Check the Last Scan time values. Typically, the value is less than

50% of the Base Update Period.

For the Kinetix 6500 drive, the minimum Base Update Rate is 1 ms.

Figure 5 - Base Update Period Example

Motion Task

Scans of Your Code, System
Overhead, and so on

0ms 10 ms 20 ms 30ms

40 ms

In this example, the Base Update Period = 10 ms. Every 10 ms the controller stops scanning your code and whatever else it is doing and

runs the motion planner.

The Base Update Period is a trade-off between updating positions of your axes
and scanning your code. In general, you do not want the Motion Task to take
more than 50% of the overall Logix controller time on average. The more axes
that you add to the Motion Group, the more time it takes to run the Motion

Task.
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Configure the Axis Properties

For the ControlLogix" 5570 controller, the incremental impact on the Motion
Task is roughly at 6...8 drives/ms. Actual impact can vary depending on axis
configuration.

For detailed information on the Axis Scheduling function, Axis Assignment

tab, and Alternate Update Period Scheduling, see Axis Scheduling on
page 145.

Integrated Architecture Builder

To help you determine motion system performance, use the motion
performance calculator in the Integrated Architecture Builder (IAB).

The IAB is a graphical software tool for configuring Logix-based automation
systems. It helps you select hardware and generate bills of material for
applications that include controllers, I/O, networks, PowerFlex drives, On-
Machine™ cabling and wiring, motion control, and other devices.

You can find the software at

http://www.rockwellautomation.com/en/e-tools/configuration.html

After you add the drive to your project and create the axes, use the Axis
Properties dialog boxes to configure the drive. Notice that the dialog boxes
change based on your configuration choices, for example, feedback
configuration.

Table 9 lists the basic tasks necessary configure a drive.

Table 9 - Category Dialog Boxes to Configure Drives

Category Dialog Box | Perform These Tasks Page

General « Assign the axis configuration. 47
« (Choose the feedback configuration.

« Choose the application type, if applicable.

« (Choose the loop response (low, medium, or high), if applicable.

« Ifyou have not already done so, you can create and associate an axis to a
new Motion Group and associate a drive module to the axis.

Motor « Specify a motor with the Data Source = Nameplate data sheet. 51
« Specify a motor with the Data Source = Catalog Number.
« Select a motor with the Data Source = Motor NV.

Motor Feedback + Select the Motor Feedback Type. 54
Load Feedback « Select the Load Feedback Type, if applicable. 55
Scaling « Configure feedback by choosing the load type, by entering the scaling units, | 222

and by choosing the Travel mode.
- Enter the Input Transmission and Actuator ratio, if applicable.

The parameters that you configure on the General category dialog box result in
the presentation of attributes and parameters that are available for the
combination of your selections.
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Configure the Associated Axis
and Control Mode

IMPORTANT Al AXIS_CIP_DRIVE Axis Properties dialog boxes are dynamic. Optional
attributes and dialog boxes that are related to each integrated motion
axis you create come and go based on what combination of axis
characteristics you define.

See the Integrated Motion Reference Manual, publication MOTION-RM003,
for complete information on Axis Attributes and how to apply Control Modes.

IMPORTANT  Be sure to associate the drive and axis before configuring the axis
because the drive determines what optional attributes are supported for
the axis.

If you have already created an axis and associated it with a drive, the Associated
Module and Axis are shown on the General category of the Axis Properties
dialog box. Otherwise, you can select them here.

Figure 6 - General Category Dialog Box

Catagafics
(Generall General
Mator
Mol Aoy Canfiguration Psivon Loop =
Mator Fesdback
et Feedback Cochguration Moo Feedbuck -
Sealing
Hookup Tests Applicaton Type Basic -
Palant;
bl Loop Respanse Madium =
Assigned Group
Obsarver Matian Grosup Mobon_Group_1D1 -
Pasition Loop
anmny Loop Update Posiod 20
Arcukration Loop
TargueiCusent Locp Associated Module
Plannar v
Homing Module: CIP_KEK -
Asscns Modula Type: 2094-ENGRD-MO1-50
Enceptons 3
Drive Parssisters Power Structure 2094 BCO7-MISM
Parametar List Bous Number 1 -
Status
Fauits & Alams
Tug
Ams Stale
Masual Tune. | oK | Cancel Halp

The Axis Number field corresponds to the axes listed on the Associated Axes
tab of the Module Properties dialog box. Any feedback port assignments that
you made on the Associated Axes tab are also mapped to the drive when you
associate an axis and a drive.

Now that the axis is associated to the drive module, meaningful values are
available for other axis properties.

For more information on Control Modes, see the Integrated Motion Reference

Manual, publication MOTTON-RMO003.

1. In the Controller Organizer, double-click the Axis that you want to
configure.
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The Axis Properties General dialog box appears.
", 0=

(3 Asis Properties - K6K_1

Categories:
General
Huis Configuration: [Foai.im Loop - ]
Feedback Corfiguration: Feedback Only
Frequency Control
Application Type: Position Loop
Velocity Loop k
Loop Response: Torque Loop
Non-Regenerative AC/DC Converter
... Backlash Regenerative AC/DC Converter
accas Low Hamanic AC/DC Converter
C \mlmee | DC/DC Converter

2. Choose an Axis Configuration type. For this example, choose Position
Loop.

TIP  Theassociated drive determines what Axis and Feedback
Configuration choices are presented.

Table 10 compares the axis configuration types for the drives.

Table 10 - Compare the Axis Configuration Types for the Drives

Axis Type Kinetix 350 Kinetix 5500 Kinetix 6500
Position Loop (P) Yes Yes Yes
Velocity Loop (V) Yes Yes Yes
Torque Loop (T) Yes Yes Yes
Feedback Only (N) No Yes Yes
Frequency Control (F) | No Yes No

3. In the Feedback Configuration pull-down menu, choose Motor

Feedback.

4% Auis Properties - K6K_1

48
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Categories:
General
#uis Configuration: [Posmon Loop ']
Feedback Configuration: Motor Feedback: v
— . Motor Feedback
Pociaglive Load Feedback ls
Loop Response: Dual Feedback

TIP  The Kinetix 350 and Kinetix 5500 drives support only Motor
Feedback.
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Table 11 compares the feedback configuration types for the Kinetix

drives.

Table 11 - Compare the Feedback Configuration Types for the Drives

Feedback Type | Axis Type Kinetix 350 Kinetix 5500 Kinetix 6500
Motor Feedback Position Loop (P), Yes Yes Yes
Velocity Loop (V),
Torque Loop (T)
Load Feedback Position Loop (P), No No Yes
Velocity Loop (V),
Torque Loop (T)
Dual Feedback Position Loop (P) No No Yes
Dual Integrator Position Loop (P) No No No
Master Feedback Feedback Only (N) No Yes Yes
No Feedback Velocity Loop (V), No Yes No
Frequency Control (F)

4. Choose an Application Type, if applicable.

@ Axis Properties - KBK_1

Categories

* . Generl

= Mator
- Model

-~ Motor Feedhack

Scaling

- Polarity

- Autotune

=- Load

Backlash

- Compliance
- Friction

General

Hxis Configuration:

Feedback Configuration

Application Type

Loop Response:

Assigned Group
Motion Group

{Pnsﬂtmn Loop

[ Motor Feedback

(Basic

Custom

—
Tracking k
Point-+o-Poirt

Constant Speed

| Mation_GEro0p_ b

TIP

Application Type defines the servo loop configuration

automatically. These combinations determine how the
calculations are made that can minimize the need for you to

perform an Autotune or a Manual Tune.

The Application Type determines the type of motion control
application. This attribute is used to set the Gain Tuning Configuration
Bits. Table 12 illustrates the gains established based on application type.

Table 12 - Customize Gains to Tune

Application Type Kpi Kvi ihold Kvff Kaff torqLPF
Custom'” - - - - -

Basic (V20 and later) No No No Yes No Yes
Basic (V19 and earlier) No No No No No -
Tracking No Yes No Yes Yes Yes
Point-to-Point Yes No Yes No No Yes
Constant Speed No Yes No Yes No Yes

(1) Ifyou set the type to Custom, you can control the individual gain calculations by changing the bit settings in the Gain Tuning

Configuration Bits Attribute.
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Specify the Motor Data
Source

50

5. Choose a Loop Response, if applicable.

% Axis Properties - K6K_1

Categories:

* .. General General
=} Mator —_
i e Model #uds Configuration {Posmnn Loop v]
-+ Mator Feedhack Feedback Configuration [ Motor Feedback -
i Sealing ) -
Polarty Application Type: {EESIC 'I
Autotune Loop Response [Mad.ium v]
Load Low

-~ Backlash e
- Compliance High _ F
- Friction Mation Group: {Mmion_Gmup_‘l o =

TIP  Loop Response settings also impact the calculations that are made that
can minimize the need for you to perform an Autotune or a Manual Tune.
The loop response impacts the spacing between the position and
velocity loops and the proportional and integral gains. This response
impacts how aggressively a given profile is tracked.

The Motor Data Source is where you tell the axis where the motor
configuration values are originating. You can select a motor by catalog number
from the Motion Database. You can enter motor data from a nameplate or data
sheet, or use the motor data that is contained in the drive or motor nonvolatile
memory.

On the Motor dialog box you specify what motor you want to use and where
the data is coming from:

e Specify a motor with the Data Source = Nameplate data sheet.
e Specify a motor with the Data Source = Catalog Number.

e Select a motor with the Data Source = Motor NV.
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Choose the Catalog Number as the Motor Data Source

To choose a motor from the Motion Database, follow these steps.

1. If the Axis Properties dialog box is not open, double-click the axis.
2. Go to the Motor dialog box of Axis Properties.

The asterisk next % s Properties - K6K_1 = [=Ed
to a category Calogories
[+ Motor Device Specification
means that yoN o =
have not applied Mode! Deta Source:
h . g":;;'rf‘:%dback Catalog Number:  <none>
changes. Polerty Motar Type: Not Speciied
Autotune
Load Units: Rev
Backlash
Compliance
- Friction
= Observer
* .- Postion Loop
- Velocity Loop

- Acceleration Loop

- Torque/Cumert Laop
- Planmer

- Homing

* - Adtions

- Diive Parameters

- Parameter List

Status

Fauits & Alams

Tag

Muis State:

oK | [ Cancel | [ ey | [ Hek

3. From the Data Source pull-down menu, choose Catalog Number.

Moator Device Specification
Data Source: [Cam Number -]
Catalog Mumber: JSheet
Mator Type: I:UEE;;‘EM—J
Units: Rev

4. Click Change Catalog.

5. Select a motor.

”
Change Catalog Number

Catalog Number:
MPL-B310P-M 0

ik

MPL-B230P-Hocd A Cancel

MPL-B230P-Viex2

MPL-B230P-Viced

MPL-B310P-H Help

MPL-B310P-5

W |MPL-B320P-H m
; MPL-E320P-M B

Tp reduce the size of the s

list, use these filters. MPL-B330P-H i

LInI_mannn e

Fitters
Voltage Famihy Feedback Type

[<all> | [al> v [l -
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The Motor category dialog box is now populated with all information
that is related to the motor you selected from the Motion Database.

£ Axis Properties - K6K_1 o |[5-==]
Categories:
Generdl Motor Device Specification
M otor]
- - Model Data Source: | Catalog Number -
*
:‘MTr Feedback Catalog humber:  MPL-B310P-M __Change Catalog...
- Scaling
Hookup Tests Mator Type Rotary Permanent Magnet
Polarity )
L Units: Rev
* B Load Nameplate / Datasheet - Phase to Phase parameters
Backlash
- Compliancs Rated Power. 0.7 KW Pole Court: ]
Friction Rated Voltage: ~ 460.0 Valts (RMS)
Observer
. Postion Loop Rated Speed 5000.0 RPM Max Speed. 5000.0 RPM
Velocity Loop Rated Curent: 1.7 Amps (RMS) Peak Curert 5.02 Amps (RMS)

- Acceleration Loop

. Torque/Curent Loop
Planner

- Homing

- Actions

Drive Parameters

- Parameter List

- Status

Faults & Alarms

- Tag

Rated Torque 158 N-m Motor Overoad Limt:  100.0 % Rated

Auis State

Manual Tune.

o
=

) T ] o) (e

6. Click Apply.

TIP When you use a motor catalog number as the data source, default
values are automatically set based on the Application Type and Loop
Response settings from the General dialog box.

Choose Nameplate as the Motor Data Source

The Nameplate option requires you to enter the motor specification
information from the motor nameplate and the motor data sheet.

1. On the Motor dialog box of Axis Properties, from the Data Source pull-
down menu, choose Nameplate data sheet.

2 Auis Properties - K6K_1

Categories
..... General Motor Device Specification
* - Motor
K L Model Data Source Nameplate Datashest - Parametors
* - Motor Feedback MNameplate Datasheet —
..... Scaing Catalog Number L a
Motor Typs: Wotor NV
----- Hookup Tests bz t
----- Polarity - -
..... Autotune Units Rev -
2. Choose a motor type.
% Auxis Properties - K6K_1
Categories:
General Motor Device Specification
* = Motor
[ Model Data Sourcs: Nameplate Datasheet -
*
Motor Fesdback F— rr—cT—
Scaling = =
Hoolup Tests Motor Type: Not Specfied -
Polarity it Not Specified
Autotune s
* - Load Lnear Pemanert Magnet L

Table 13 shows the motor types and drives that are compatible.
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Table 13 - Compatible Motor Types

Motor Type Kinetix 350 Kinetix 5500 Kinetix 6500
Surface Mount Permanent Yes Yes Yes

Magnet

Linear Permanent Magnet No Yes Yes

Rotary Induction No Yes No

Interior Permanent Magnet No No No

Notice that the motor information fields are initialized to defaults.

Data Source: INamepIate Datasheet '] Parameters...
<rone Change Catalog

Mator Type: IRﬂtary Pemanert Magnet ']

Units: Rev

Nameplate [ Datasheet - Phase to Phase parameters

Rated Power: 0.0 W Pole Court: 8

Rated Voltage: 00 Volts (RMS)

Rated Speed: 0.0 RPM Max Speed: 0.0 RPM

Rated Curent: 0.0 Amps (RMS) Peak Cumert: 00 Amps (RMS)
Rated Torque: 00 N-m Motor Overdoad Limt:  100.0 % Rated

3. Enter the parameter information from the motor Nameplate data sheet

and click Apply.

Choose Motor NV as the Motor Data Source

When you choose Motor NV as the data source, the motor attributes are
derived from nonvolatile memory of a motor-mounted smart feedback device
that is equipped with a serial interface. Only a minimal set of motor and motor
feedback (Feedback 1) attributes are required to configure the drive.

1. From the Motor dialog box of Axis Properties, choose Motor NV.

¥ s Properties - K6K_1

Categories

General Motor Device Specification
* (= Motor
* Model Data Source: Nameplate Datasheet - Qm
* -~ Motor Feedback Nameplate Datasheet —
- Scaling Catalog Number Char l
Hackup Tests Motor Type: !
- Pola —
an:vne Units Rev =

2.  Choose the Motor Units that are associated with the motor, either Rev
for rotary motor or Meters for linear motor.

No other motor information is needed.

3. Click Apply.
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Display Motor Model

The Motor Model category displays more information that is based on the

Information motor type you select.
The asterisk next 12> s Properties - KGK_1
to a category Categories
means that you Motor Model Phase to Phase Parameters
hﬁve not applled i Torgue Constant (Kt): 1.124 N-m./Amps{RMS)
(hanges. 1| .. Mator Feedback Voltage Constant (Ke): 67.85635 Volts(RMSWKRPM
----- Scaling . )
_____ Hookup Tests Resistance (Rs): 15.0 Ohms
Polarity Inductance (Ls): 0.093 Henries
""" futchne Flux Saturation Profile
£l Load
i~ Backlash Pl Saturation & 12.5%: 340 % Nominal Inductance
i (;Qm.pllance Fluee Saturation @ 25.0%: 850 % Nominal Inductance
- Friction
- Observer Flee Saturation @ 37.5%: 750 % Nominal Inductance
""" STl Fluee Saturation @ 50.0%: 640 % Nominal Inductance
----- Velocity Loop
..... Acceleration Loop Fle Saturation @ 62.5%: 54000004 % Nominal Inductance
""" ;’;:rquefCurrerrt Loop Flee Saturation @ 75.0%: 450 % Nominal Inductance
----- lanner
Homing Flee Saturation @ 87.5%: 350 % Nominal Inductance
----- Actions Flee Saturation @ 1007%: 350 % Nominal Inductance

Assign Motor Feedback

54

e If the motor data source is Catalog Number, this information is
populated automatically.

e If the motor data source is Nameplate data sheet, this information must
be entered manually, or by running the optional Motor Analyzer.

e If the motor data source is Motor NV, this dialog box is blank.

What appears on the Motor Feedback dialog box is dependent on what you
select on the General dialog box for Feedback Configuration.

The Motor Feedback dialog box represents the information for the feedback
device that is directly coupled to the motor. This dialog box is available if the
feedback configuration that is specified on the General dialog box is anything
other than Master Feedback.

If the motor that you select has Catalog Number as the data source, all
information on this dialog box with be entered automatically. Otherwise you
have to enter the information yourself.

Motor Feedback Device Specification

Device Function: Motor Mourted Feedback

Parameters...

Feedback Channel: Feedback 1
Type: Hiperface
Units: T

Attributes that are associated with the Motor Feedback dialog box are
designated as Feedback 1.

Commutation
Alignment:

TR Curlmleer Ninemmd Degrees Test Commutation
Polarity: Motor Offset Ly

Self-Sense
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Configure the Load Feedback

If a permanent magnet motor is selected from the Motion Database, the
Commutation Alignment is set to Controller Offset. However, if a permanent
magnet motor is specified from Nameplate data sheet, you must specify the
Commutation Alignment method. The default is set to Not Aligned.

Table 14 - Commutation Alignment Settings

Type Description

Not Aligned

Not Aligned indicates that the motor is not aligned, and that the
Commutation Offset value is not valid. If the Commutation Offset is not
valid, the drive cannot use it to determine the commutation angle. Any
attempt to enable the drive with an invalid commutation angle results in
a Start Inhibit condition.

Controller Offset Controller Offset applies the Commutation Offset value from the

controller to determine the electrical angle of the motor.

Motor Offset The drive derives the commutation that is offset directly from the motor.

The drive automatically measures the commutation that is offset when it
transitions to the Starting state for the first time after a power cycle. This
alignment type generally applies to a PM motor equipped with a simple

incremental-feedback device.

Self-Sense

In most cases, the Commutation Alignment is set to Controller Offset and the
Commutation test is run during commissioning to determine the
Commutation Offset and Polarity.

See the Integrated Motion Reference Manual, publication MOTION-RMO003,
for more information on axis attributes.

The Load Feedback category contains the information from the feedback
device that is directly coupled to the load-side of a mechanical transmission or
actuator.

Load Feedback Device Specification

Device Function: Load-Side Feedback

Parameters...

Feedback Channel: Feedback 2
Type: o »| ¥ Device Type cannot be configured until

INOt Specfied J feedback device is defined for this Feedback
Units: IF{ev vJ Channel in Associated Module.

Define feedback device.

For your convenience, you can use this link /
to the Module Properties dialog box for the
associated drive.
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The Load Feedback category is available if the Feedback Configuration that is
specified on the General dialog box is Load or Dual.

Load Feedback Device Specification

Device Function: Load-Side Feedback
Feedback Channel: Feedback 2

Type: | Not Speciied v
Units: [Rev ,]

Attributes that are associated with the Load Feedback category are designated
Feedback 2.

@ Axis Properties - KBK_1

Categories:
Device Function: Load-5ide Feedback
Feedback Channel: Feedback 2
Type: [ Digtal AqB -]
Uniits: [Re\r v]

Unlike the Motor Feedback category, you must explicitly enter load feedback-
device information on the Load Feedback category, including the Feedback
Type. This entry is required because the Load Feedback device is not built into

the motor.

Default values are displayed based on the Feedback Type selected.

Digital AgB
Cycle Resolution: 1024 Feedback Cycles/Rev
Cycle Interpolation: 4 Feedback Counts per Cycle
Effective Resolution: 4096 Feedback Counts per Rev

Startup Method:
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Configure the Master
Feedback

The Master Feedback category is available if the Feedback Configuration that
is specified in the General category is Master Feedback. The attributes that are
associated with the Master Feedback category are associated with Feedback 1.

Again, like the Load Feedback category, you must enter all information.

£ fois Properties - K6K_1 = e
Categories:
< General Master Feedback Device Specification
Device Function Master Feedback r—
- Hookup Tests Feedback Channel: Feedback 1
: P”‘af"y Type: Hiperface -
- Homing —_—
L Actions Lre Rev =
- Dive Parameters Hiperface
! I;arameter Lis Cycle Resolution 1024 Feedback Cycles/Rev
i Status
C . Patis & Alams Cycle Intemolation: 2048 Feedback Counts per Cycle
Tag Effective Resolution 2097152 Feedback Counts per Rev
Startup Method (Mbsolte )
Tums: 4096
s State

To verify that motor and feedback device are functioning properly, download
to the controller, and continue on to Hookup Tests on page 226.

COnfigure Feedback Only Axis To create your external encoder module and configure feedback-only axis

Properties

properties if you are using the 842E-CM integrated motion encoder on the

EtherNet/IP network, see Example 7: 842FE-CM Integrated Motion Encoder
with Master Feedback on page 183.
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Topic Page
Add a Kinetix 5700 EtherNet/IP Drive 60
Create a Motion Group 83
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Specify the Motor Data Source 91
Display Motor Model Information 95
Assign Motor Feedback 95
Configure the Load Feedback 97
Configure the Master Feedback 98

This chapter provides procedures on how to configure integrated motion
control by using the Kinetix” 5700 drive. The basic configuration for an
integrated motion solution is to associate a drive with motor feedback and an
axis configuration type.

For information about what attributes are replicated in the drive, see the
Integrated Motion on the EtherNet/IP™ network Reference Manual,
publication MOTION-RMO003.

See Chapter 8, Configuration Examples for a Kinetix Drive, for Kinetix 5700

configuration information.
For complete information on how to configure Kinetix 5700 drives, including

drives with integrated safety connections, see the Kinetix 5700 servo drives

User Manual, publication 2198-UMO002.
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Add a Kinetix 5700
EtherNet/IP Drive

60

See Integrated Motion on EtherNet/IP Drive Software Options on page 13 to
determine the minimum required version of the Studio 5000 Logix Designer®

application for your drive.

Configure the DC-bus Power Supply and Associate an Axis

Follow these steps to configure the DC-bus power supply.

1. Below the controller you created, right-click Ethernet and choose New

Module.

The Select Module Type dialog box appears.

Select Module Type

Catalog | Module Discovery | Favorites

Motion
[F]  Motor Overoad

2198 Clear Filters Hige Fillers %
Module Type Category Fitters o Module Type Vendor Filters

] Managed Ethemet Switch Alen-Bradley El
[C] MDIto EtherNet/IP [ Endress+Hauser

FANUC CORFORATION

4| 1

- FANUC Robotics America
< | I,

A0 c1anrnon

Wimosi. ETAN FEA AER TATLAL WS Wbeod. Cofor.

w  Catalog Number Description Vendor Category o
2198-P031 Kinetc 5700 Bus Power Supply, 10A, 324-528 Volt Allen-Bradley Drive,Mation
2158-P070 Kinettc 5700 Bus Power Supply, 25A, 324-528 Volt Allen-Bradley DCrive, Motion
2138-P141 Kinette 5700 Bus Power Supply, 47A, 324-528 Volt Allen-Bradley Drive, Motion
2198-P208 Kinetic 5700 Bus Power Supply, 63A, 324-528 Vol Allen-Bradley Drive,Motion I
2198-5086-ERS3 Kinette 5700, 43A, 458-747 Vokt DC, Network Safety 5. Allen-Bradley Drive, Motion,Safe _

YT S

P Mo £olo

L3

24 of 433 Module Types Found

Add to Favorites

[] Close on Create

2. By using the filters, check Motion and Allen-Bradley, and select your
2198-Pxxx DC-bus power supply as appropriate for your actual
hardware configuration.

This example uses a 2198-P208 DC-bus power supply.
3. Click Create.
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The New Module dialog box appears.
81 New Module s
Ganoral General
Connecton
Tune Sync Type: 2108-P308 Kinette 5700 Bus Fower Supply, 604, 374-538 Volt
Medule Info
| el Prokcit Vendor: Rockevell Autamation/ Allen-Dradiey
| Pont Configuratan Parene: mation_1 Ethamet Address
l = ::.‘,:::‘ Home: UM Comeriar @ Private Network: 1921681, 12
';:,:i{,:am Pone DEsEinent P Address:
Digital Ingist
Diagnostics PO Hme:
Module Defirstion
Change ...
Ravtsion: 2.001
Electronic Keying: Compatible Module
Power Structure: 2198-F208
Cennaction Matian
L
| Status: Createy 0K Cancel Halp.

4. Configure the new drive.

a. Type the drive Name.

b. Select a EtherNet/IP address option.

In this example, the Private Network address is selected.

c. Enter the address of your 2198-P208 DC-bus power supply.

In this example, the last octet of the address is 1.

5. Click the Power category.

8 New Module

General®
Connecbon
Tema Sync
Module Info
Intamat Prosacal
Pon Configurason
MNetwark
= Metan
Associated Axes
Powor
Digital Input
Diagnosbes

Power
Power Structure: 2198-P208 Advanced...
Kinetex 5700 Bus Poweer Supply, 604, 324-528 Volt
Bus Configuration: Shared AT -
Bus Sharing | Grovgn -
Bus Requiator Action: shuet Regulator -

Shunt Reguiater Resister Typa: U Bdemal (9! Interrial
External Shunt: none -

IMPORTANT  The Studio 5000 Logix Designer application enforces shared-bus

configuration rules for Kinetix 5700 drives.

Rockwell Automation Publication MOTION-UMO003K-EN-P - January 2019

61



Chapter4  Configure Integrated Motion Control Using Kinetix 5700 Drives

6. From the pull-down menus, choose the power options appropriate for
your actual hardware configuration.

Attribute Menu Description
Bus Configuration Shared AC/DC (" Applies to 2198-Pxxx DC-bus power supply (converter) modules.
- Groupl
Bus-sharing Group @ « Group2 Applies to any bus-sharing configuration.
+ Group3...
Disabled Disables the internal shunt resistor and external shunt option.
Bus Regulator Action
Shunt Regulator Enables the internal and external shunt options.
Internal Enables the internal shunt (external shunt option is disabled).
Shunt Regulator Resistor Type
External Enables the external shunt (internal shunt option is disabled).
+ None . .
External Shunt ® . 2198-R004, 2198-R014 Selects gxternal shunt option. Onl'y the shunt catalog number intended for
. 2198-R031. 2198-R127 the specific DC-bus power supply is shown.

(1) Shared AC/DC bus configuration is the default selection for DC-bus power supplies.
(2)  For more information on bus-sharing groups, refer to Kinetix 5700 servo drives User Manual, publication 2198-UM002.
(3) See the Kinetix Servo Drives Specifications Technical Data, publication KNX-TD003, for more information on the Bulletin 2198 external passive shunt resistors.

ATTENTION: To avoid damage to equipment all modules that are physically
connected to the same shared-bus connection system must be part of the
same Bus-sharing Group in the Studio 5000 Logix Designer application.

7. To close the New Module dialog box, click OK.
8. To close the Select Module Type dialog box, click Close.

9. Right-click the DC-bus power supply that you created in the Controller
Organizer and choose Properties.

The Module Properties dialog box appears.

10. Click the Digital Input category.
ﬂ Module Properties: Motion_1 (2198-P208 3.001) X _

General Digital Input

Connection

Time Sync e

Module Info i (s

Internet Protocol e N e none>

Port Configuration
Digital Input 1: ‘Bus Capacitor OK - |
Digital Input 2: ‘UHESSIQHEd Vl

11. From the Digital Input pull-down menu, choose Bus Capacitor OK to
monitor your capacitor module status. Alternately, choose Thermal
Switch OK to monitor your shunt thermal switch. You can also choose
Bus Conditioner OK to monitor your conditioner monitor status, but
this option is only available in major revision 10 or later.

In this example, Bus Capacitor OK is chosen.
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12.  Click the Associated Axes category.
[T

General  Associated Axes
Connecton
Time Syne
Maduls info Rt <none> - Prosmp—
Intesnad Pratocol =
Pant Cosfigueation
Metwork.
Mobon
Associated Axes
Power
Digital Input*
Diagnostics

13. Click New Axis.

The New Tag dialog box appears.
f MNew Tag " &11

ot »

Usage: <controllers
Type: Base | | Connection....
Alias For:

Data Type: AXIS_CIP_DRIVE E]

Parameter
Connection: =

Scope: [0 UM_Controller_K5700 -

Edemal Read /Wit -
Access: [ 2 £

Style:
[~ Constant

Sequencing
|| Open AXIS_CIP_DRIVE Configuration

Open Parameter Connections

14. Type the axis Name.
AXIS_CIP_DRIVE is the default Data Type.

15. Click Create.
e

General Associated Axes
- Connection
Time Sync
~Module Info At Axis_1 - B e
Internet Protocol
- Port Configuration
Network
[=-Motion
Associated Axes
- Power
Digital Input
Diagnostics

16. Click Apply.
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Configure the Regenerative Bus Supply
Follow these steps to configure the regenerative bus supply.

1. Below the controller you created, right-click Ethernet and choose New
Module.

The Select Module Type dialog box appears.

Select Module Typ
Catalog | Module Discovery Favorites‘
Enter 2198-RP here to 2196RP
refine your search.
Module Type Category Filters (s

Module Type Vendor Filters <

Advanced Energy Industries, Inc ‘£|
Dialight

Endress+Hauser

0 1

Analog |E
CIP Motion Converter
Communication

< | 11

Catalog Number Description

Kinetix 5700 Regenerative Bus Supply. 24kW, 353A [ 83 0A

Kinetix 5700 Regenerative Bus Supply. 67kW. 100.0A/ 200.0A

Kinetix 5700 Regenerative Bus Supply, T19kW,_ 176.4A/263.0A4  Rpckwell Aut
Kinetix 5700 Regenerative Bus Supply, 140kW, 207.0A [ 312.0A __HRockwell Aut

2193-RP200
2193-RP263
\_ 2198-RP312

4]

| b

4.0f 603 Module Types Found

[] Close on Create

[Creaie] [C\ose] [ Help ]

By using the filters, check Motion and Allen-Bradley, and select your

2198-RPxxx regenerative bus supply as appropriate for your hardware
configuration.

3. Click Create.
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The New Module dialog box appears.

General
Ime Sync Type: 2198-RP08S Kinetix 5700 Regenerative Bus Supply, 24k, 35.3A [ 88.0A
ntemet Protocol Vendor: Rockwell Automation/Allen-Bradley
ort Configuration Parent: Local Ethernet Address

MName: ege 0 Private Network: 192.168.1.

Description: ()P Address:

Digital Input ’
i Diagnostics () Host Name:

Module Definition

Electronic Keying: Compatible Module
Power Structure: 2198-RP088

Revision: 10.001

Connection: Mation

Status: Creating QK ] [ Cancel ] [ Help

4. Configure the new module.

a. Type the module Name.
b. Select a EtherNet/IP address option.

In this example, the Private Network address is selected.

c. Enter the address of your 2198-RPxxx regenerative bus supply.

In this example, the last octet of the address is 1.

5. Click the Power category.
3 Mot roperis ot s svoss ooon) < [

- General Power
- Connection
- Time Sync Power Structure: 2198-RP0O8B
- Module Info Kinetix 5700 Regen Bus Power Supply, 354, 324-506 Volt
- Internet Protocol
Port Configuration Bus Configuration: Shared AC/DC i
- Net.work Bus Sharing Group 1 S
=-Motion

Associated Axes

« Digital Input
i Diagnostics
Status: Offline PPl

IMPORTANT  The Logix Designer application enforces shared-bus configuration rules
for Kinetix 5700 drives.
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6.

10.

From the pull-down menus, choose the power options appropriate for
your hardware configuration.

Attribute Menu Description

Bus Configuration Shared AC/DC (" Applies to 2198-RPxxx regenerative bus supply modules.
« Groupl

Bus-sharing Group | «  Group2 Applies to any bus-sharing configuration.
- Group3...

(1) Shared AC/DC bus configuration is the default selection for regenerative bus supplies.

physically connected to the same shared-bus connection system
must be part of the same Bus-sharing Group in the Logix Designer
application.

c ATTENTION: To avoid damage to equipment all modules that are

To close the New Module dialog box, click OK.

Your 2198-RPxxx regenerative bus /O Configuration
supply appears in the Controller 4 891756 Backplane, 1756-A7
Organizer under the Ethernet [ [0] 1756-L84E UM _RegenBus

. . . 4 g5 Ethernet
network in the I/O Configuration B 1756.L84E UM_RegenBus

folder. ‘@ 2198-RP088 Regen_Bus_Supply

L, 2198-5S086-ERS4 S086_ERS4
Click Close to close the Select Module Type dialog box.

Right-click the regenerative bus supply that you created in the
Controller Organizer and choose Properties.

The Module Properties dialog box appears.

TIP  To configure the remaining regenerative bus supply properties, you
must close the New Module dialog box and reopen it as the Module
Properties dialog box.
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11. Click the Digital Input category.

Status: Offline

12.

13.

cn @r58-r0005 1000« [

‘ ﬂ Module Properties: Lo

General Digital Input
- Connection
- Time Sync
Module Info BT
- Intermnet Protocal Aods Mame:
Port Configuration
- Netwark
=-Mation Digital Input 1:
. Associated Axes S T
- Power 9 DLt
Digital Input 3:
- Diagnostics
Digital Input 4:

- General Associated Axes
- Connection

- Time Sync

- Module Infa

- Intemet Protocol
- Port Configuration
- Network

otion

i Diagnostics

Status: Offline

14.
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Axis_1

AC Line Contactor OK =

Unassigned

Enable

Bus Capacitor OK

Shunt Thermal Switch OK
AC Line Contactor OK

Bus Conditioner OK

From the Digital Input pull-down menu choose Bus Conditioner OK or
AC Line Contactor OK to monitor your DC-bus conditioner module
status or the M1 contactor status, respectively, depending on your
application.

Apply

In this example, Bus Capacitor OK is chosen. For descriptions of the
digital inputs, see Table 22 on page 79.
Click the Associated Axes category.

7 ) [renmen ]

<nonex

OK ] [ Cancel ] [ Apply ] [ Help

Click New Axis.
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The New Tag dialog box appears.

New Tag Iﬁ
Neme:  [EE]
Usage: <controllers >
Type Connection
Alias For: -

Data Type AXIS_CIP_DRIVE D
Parameter -
Connection:
Scope el UM_RegenBus .
Extemal [Read/Wiite -
Access:
Style: -
D Constant

Sequencing
D Open AXIS_CIP_DRIVE Configuration

Open Parameter Connections

15. Type the axis Name.
AXIS_CIP_DRIVE is the default Data Type.
16. Click Create.

The axis (Axis_1 in this example) appears in the < Motion Groups
Controller Organizer under Motion Groups> ‘ gni;‘?uiw fuxes

s} 1S_.
Ungrouped Axes and is assigned as Axis 1.

3 Mo properes: Locat 19880055 1001« [

- General Associated Axes
- Connection
- Time Sync
--Module Info Axis 1: Axis_1 v] B ’ New Axis... ]
- Internet Protocol
- Port Configuration
- Network
=-Motion
Power
Digital Input
Diagnostics

Status: Offine OK ] [ Cancel ] [ Apply ] [ Help

17. Click Apply.
18. Repeat step 1 through step 17 if you have more than one 2198-RPxxx

regenerative bus supply.

68 Rockwell Automation Publication MOTION-UMOO3K-EN-P - January 2019



Configure Integrated Motion Control Using Kinetix 5700 Drives  Chapter 4

Continue Inverter Configuration

After you have established your Kinetix 5700 inverters in the Logix Designer
application, the feedback options must be defined for each axis. Each physical
axis supports motor and auxiliary feedback.

Table 15 - Kinetix 5700 Feedback Axis Summary

Kinetix 5700 Inverter | Inverter Cat. No. Motor Feedback Auxiliary Feedback

. . 2198-Sxxx-ERS3 or
Single-axis Inverters 2198-Sxr-ERS4

1 (axis 1) 1 (axis 2)

2198-Dxxx-ERS3 or

Dual-axis Inverters 2198-Dxxx-ERS4

2 (axis 1and 3) 2 (axis 2 and 4)

Follow these steps to configure the axes for your Kinetix 5700 drive system.
1. Right-click the 2198-xxxx-ERS4 inverter that you just created and
choose Properties.
The Module Properties dialog box appears.
2. Select the Associated Axes category.

- General Associated Axes
- Connection
- Safety
- Time Sync Axis 1: [<none> V] New Axis...
- Madule Info
--Internet Protocol Motor Feedback Device: [DSL Feedback 1 Port VJ
- Port Configuration
- Network Load Feedback Device: [<none> V]
[=-Motion
¥ Associated Axes
- Power Axis 2 (Auwxiliary [<none> '] New Axis...
- Digital Input
. Motion Diagnostics Master Feedback Device: [<none> vJ
—I-Motion Safety 1
- Actions
- Primary Feedback
:E:recl;mg Axis 3: [<none> V] MNew Axis...
- 28] Motor Feedback Device: |DSL Feedback 2 Port -
2 Motion Safety 2 otor Feedback Device:
- Actions
. < >
. Primary Feedback Load Feedback Device: [ none ']
- Secaling
- 8T0 Axis 4 (Auwiliary [<none> V] New AXis...
- 581
Master Feedback Device: [<none> 'J
Status: Offline Cancel Apply Help

In this 2198-D006-ERS4 (dual-axis inverter) example, four axes are
possible. Single-axis inverters support only two axes.

e Axis 1 and Axis 2 apply to Motor (DSL) Feedback Connector A
(Port 1) and Universal Feedback Connector A (Port 1).

e Axis 3 and Axis 4 apply to Motor (DSL) Feedback Connector B
(Port 2) and Universal Feedback Connector B (Port 2).
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Figure 7 - Dual-axis Inverter Feedback

Kinetix 5700
Dual-axis Inverter

See Detail A

Motion Safety 1
Associated Axes - Axis 1

Detail A

Motion Safety 2
Associated Axes - Axis 3

“ﬂ>\‘
UFB-A ! UFB-B
MF-A | MF-B

Universal and DSL Hiperface
Feedback Connectors

The Feedback Devices are configured for either the DSL Feedback Port
or the Universal Feedback Port.

Motor Feedback Options

Description

DSL Feedback Port

Applies to motors and actuators compatible with the 2198-KITCON-DSL
connector kit and 2198-H2DCK converter kit (series B or later). These kits
plug into the 2-pin motor feedback (MF) connector.

Universal Feedback Port

Applies to motors and actuators compatible with the 2198-K57CK-D15M
universal connector kit. These kits plug into the 15-pin universal feedback
(UFB) connector.

3. From the Axis x pull-down menu, choose an axis to assign to that motor
feedback or auxiliary feedback device.

4. From the Feedback Device pull-down menu, choose either DSL
Feedback x Port or Universal Feedback x Port to associate with each

axis.

S. Click New Axis.
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The New Tag dialog box appears.

New Tag [ﬁ
Name: Axis_2 Create |v
.
Usage: <controller> =
Type: Connection...
Alias For: >
|| DataType:  AXIS_CIP_DRIVE D
Parameter =
Connection
Scope: b UM_SafetyController hd
Class: [Standard v]
Extemnal [Read,anLe v]
Access:
Style: o
[~ | constant
Sequencing
|| open AXIS_CIP_DRIVE Configuration
Open Parameter Connections

6. Type the axis Name.
AXIS_CIP_DRIVE is the default Data Type.
7. Click Create.

The axis (Axis_1 in this example) appears in the 4 < Motion Groups
Controller Organizer under Motion Groups> # = Ungrouped Axes

<& Axis 1
Ungrouped Axes and is assigned as Axis 1. @ Axis.2
] ule Properties: Loca - - i X
8| Module P Local (2198-D006-ERS4 9.001)
- General Associated Axes
-- Connection
Safety
- Time Sync Axis 1: [Axis_z '] E] Mew Axis...
Module Info
~ Internet Protocal Motar Feedback Device: DSL Feedback 1 Port -]
Port Configuration
- Network Load Feedback Device: [<none> ']
[=-Maotion
- Power Axis 2 (Auxiliary [<”°”9> '] New Axis...
- Digital Input
- Motion Diagnostics Master Feedback Device: [<none> v]
@--Mot\on Safety 1

8. Click Apply.
9. Repeat step 1 through step 6 for each 2198-xxxx-ERSx servo drive.
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Configure the Inverter Drives

This procedure applies to single-axis and dual-axis inverters with hard-wired or
integrated safety connections. In this example, 2 2198-D006-ER $4 dual-axis
inverter is configured.

Follow these steps to configure Kinetix 5700 inverter drives.

1. Above the DC-bus power supply (converter) you created, right-click
Ethernet and choose New Module.

The Select Module Type dialog box appears.

Select Module Type

Catalog | Module Discovery Favorites‘

219g] ClesrFilters Show Filters¥

This example shows the Catalog Number Description Vendo +

2198-Sxx-ERSx single-axis inverters 2198-P031 Kinetix 5700 Bus Power Supply, 10A. 324-528 \olt Rockn
that you can choose from. 2198-P070 Kinetix 5700 Bus Power Supply. 25A. 324-528 Volt Rackw
2198-P11 Kinetix 5700 Bus Power Supply. 47A. 324-528 Volt Rockw
2198-P208 Kinetix 5700 Bus Power Supply. 69A. 324-528 Volt Rockw
2198-8086-ERS3  Kinetix 5700. 43A. 458-747 Volt DC. Network Safety STO Rockw
2193-S086-ERS4  Kinetix 5700. 43A. Inverter, Advanced Safety (EtherNet) Rockw
2198-3130-ERS3  Kinetix 5700. 65A. 458-747 Volt DC. Network Safety STO Rocku| |
2193-8130-ERS4  Kinetix 5700. 65A. Inverter, Advanced Safety (EtherNet) Rockw =
2198-3160-ERS3  Kinetix 5700. 85A. 458-747 Volt DC. Network Safety STO Rockw
2193-8160-ERS4  Kinetix 5700. 85A. Inverter, Advanced Safety (EtherNet) Rockw =
< | 11 | }

34 of 553 Moedule Types Found Add to Favorites

[ Close on Create ate Help

Select Module Type

Catalog |Mcdu\e Discovery Favontes‘
This example shows the 2199 Clear Filters Show Filtersv
2198-Dxxx-ERSx dual-axis inverters .

hat you can choose from Catalog Number Description Vendo:

t y : 2198-DO0G-ERS3  Kinetix 5700 Dual Axis. 2.5A. 458-747 Volt DC. Network Safety STO Rockw
2198-DO06-ERS4  Kinetix 5700, 2x2.5A, Dual-Axis Inverter, Advanced Safety (EtherNet) Rocku =
21983-D012-ERS3  Kinetix 5700 Dual Axis, 5A, 458-747 Volt DC, Network Safety STO Rockw_

2198-D012-ERS4  Kinetix 5700, 2x5A, Dual-Axis Inverter, Advanced Safety (EtherNef) Rocka

2198-D020-ERS3  Kinetix 5700 Dual Axis, BA. 458-747 Volt DC. Network Safety STO Rockw

2198-D020-ERS4  Kinetix 5700, 2x8A, Dual-Axis Inverter, Advanced Safety (EtherNet) Rockn

2193-D032-ERS3  Kinetix 5700 Dual Axis, 13A, 458-747 Volt DC, Network Safety STO Rockw

2198-D032-ERS4  Kinetix 5700, 2x13A, Dual-Axis Inverter, Advanced Safety (EtherNet) Rocka

2198-D0O57-ERS3  Kinetix 5700 Dual Axis. 23A. 458-747 Volt DC. Network Safety STO Rockw
2198-DOS7-ERS4  Kinetix 5700, 2x23A, Dual-Axis Inverter, Advanced Safety (EtherNet) Rockn ~

< | 1 | »

34 0f 553 Module Types Found Add to Favorites

|| Close on Create =

2. Enter 2198 to narrow your choices and select your 2198-xxxx-ERS3 or
2198-xxxx-ERS4 inverter as appropriate for your hardware
configuration.

Rockwell Automation Publication MOTION-UMO003K-EN-P - January 2019



Configure Integrated Motion Control Using Kinetix 5700 Drives  Chapter 4

3. Click Create.
The New Module dialog box appears.

New Modul

@i General

Connection
?afety‘rs Type: 2198-D006-ERS4 Kinetix 5700, 2x2.54, Dual-Axis Inverter, Advanced Safety (Eth...
ime Sync
Moduley\nfc Vendor: Rockwell Automation/Allen-Bradley
Internet Protocal Parent: Local Ethernet Address
Port Configuration -
Network ’ Name: UM_D006 Q@ Private Network: ~ 192.168.1. 6 =
=-Motion Description: 2 f
- Associated Axes 5 () 1P Address:
- Power LI
- Digital Input N
--Motion Diagnostics Module Definition
—-Motion Safety 1 I
Pl safefy Network — 412¢_ 0a0E 532¢ [, ]
- Primary Feedback R 8.001 Humber: |
- Scaling Electronic Keying: Compatible Module 9/5/2017 1:54:07.652 PM fl
~5T0 Fower Structure: 2198-D006-ERS4
-S851 Safety Application: Networked !
B-Mnlo:.SafetyZ Connection: Mation and Safety
““P;rl:gs Ehcdback Iotion Safety 1: Single Feedback Monitoring
Scalmr;’ Iotion Safety 2: Single Feedback Monitoring
~5T0 i
5581
Status: Creating 0K | [ Cancel | [ Help

4. Configure the new drive.
a. Type the drive Name.
b. Select an EtherNet/IP address option.
In this example, the Private Network address is selected.
c. Enter the address of your 2198-xxxx-ERSx inverter.
In this example, the last octet of the address is 6.

d. Click Advanced if using network address translation with safety
connection to add drive module configured IP address.

The fields to configure in the Module Definition dialog box are dependent on
your drive, Studio 5000 Logix Designer application version, and drive
firmware revision. Use the following table to navigate to the series of steps that
are intended for your drive system.

Table 16 - How to Navigate Module Definition

For Drive Cat. No. Studio 5000 Drive Firmware

Logix Designer | Revision ,

Application Go to:

Version
2198-xxxx-ERS3 30 or earlier 7 or earlier Configure Module Definition on page 74
2198-xxxx-ERS3 (Series B) | 31 or later 9 or later Configure Module Definition on page 74
2198-xxxx-ERS4
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Configure Module Definition

1. Under Module Definition click Change.

The Module Definition dialog box appears.

-

Module Definition

5=)

Revision: 001 (5

Electronic Keying: [Compatible Module VI
Power Structure: |2198-D006-ERS3 v
|+ | Verify Power Rating on Connection

Safety Application: MNetwarked =l
Connection: Maotion and Safety =l
Motion Safety 1: Safe Stop Only - No Feedback =l
Motion Safety 2: Safe Stop Only - No Feedback |zl

r

Module Definition

Revision:

Electronic Keying: |Compatible Module VI
Power Structure: |2198-D020-ERS4 v
E\-’erify Power Rating on Connection

Safety Application: MNetwarked |zl
Connection: Mation and Safety =l
Motion Safety 1: Single Feedback Monitoring [
Motion Safety 2: Single Feedback Monitoring [B4]

OK l l Cancel ‘ l Help ‘ [ OK l l Cancel ‘ l Help
Depending on the Module Definition revision selection, alternate
product features and feedback types can be selected. However, 2198-
xxxx-ERS4 drives only appear in drive firmware revision 9.001 or later.
2. From the Safety Application pull-down [Networked -
menu, choose between Hardwired for Hetwored
Hardwired STO mode or Networked for an
integrated safety application (see Table 17 for definitions).
IMPORTANT  If the STO bypass jumper wires were applied during machine
commissioning or maintenance, they must be removed before the
drive can operate in Integrated (Networked) safety mode.
Table 17 - Safety Application Definitions
Safety Application Mode m Safety Functions Minimum Drive Module Drive Module Connection Minimum Controller
Requiredm Options Required @
Hardwired Hardwired STO 2198-xxxx-ERS3 Motion Only « (ControlLogix® 5570
+ Compactlogix™ 5370
Networked Integrated STO 2198-xxxx-ERS3 « Motion and Safety « GuardLogix® 5570
+ Motion Only « CompactLogix 5370
« Safety Only
+ Integrated STO 2198-xxxx-ERS3 + Motion and Safety + GuardLogix 5570
« Timed S51 « Motion Only « CompactlLogix 5370
« Safety Only
« Integrated STO 2198-xxxx-ERS4 « Motion and Safety + GuardLogix 5580
« Timed 51 + Motion Only + (CompactLogix 5380
« Monitored SS1 - Safety Only
« Controller-based safety
functions

(1) For 2198-Dxxx-ERS4 (dual-axis) inverters, you must configure axis 1and 3 as Networked or Hardwired, they cannot be mixed.
(2) Where a ControlLogix or CompactLogix (non-safety) controller is specified, a GuardLogix or Compact GuardLogix controller is backwards compatible, but not necessary for the specified safety
application, function, and connection. Also, GuardLogix 5580 and Compact GuardLogix 5380 controllers are backwards compatible with GuardLogix 5570 and Compact GuardLogix 5370 controllers.
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3. From the Connection pull-down menu, [Motion and Safety -]
choose the Connection mode for your P

motion application (see Table 18 for Safsty Only

definitions).

TIP  When‘Safety’appears in the Connection mode, integrated safety is
implied.

Table 18 - Module Connection Definitions

Connection Mode | Safety Options Description
Motion and Safety | Integrated mode This controller manages the motion connections and
integrated STO.
Motion Only « Hard-wired STO mode « This controller manages the motion connections.
« Integrated modeif thereisa | « The hard-wired safety inputs control the hard-wired
secondary safety controller STO. Another controller that has a Safety-only
connection to the drive manages the integrated STO.
Safety Only Integrated mode « This controller manages the integrated STO.
« Another controller that has a Motion-only
connection to the drive manages the motion
connections.

4. From the Motion Safety x pull-down menu,
choose the integrated safety type (see

Table 19 for definitions).

[Slng\e Feedback Monitoring v]
Safe Stop Only - No Feedback

Single Feedback Monitoring
Dual Feedback Monitoring

'Motion Safety' applies to 2198-Sxxx-ERS4 (single-axis) inverters.
'Motion Safety 1" and '"Motion Safety 2" applies to 2198-Dxxx-ERS4
(dual-axis) inverters.

Motion Safety and Motion Safety 1 align with Axis 1 configured in
Associated Axes. Motion Safety 2 aligns with Axis 3 configured in
Associated Axes.

Table 19 - Motion Safety Definitions

. Safety Application | Module Connection -
Motion Safety Mode Mode Options Description
STO Only 2198-xxxx-ERS3 (series A and B): STO function only.
Safe Stop Only - « 2198-xxxx-ERS4: STO function and Timed SS1 safe stop functions are available.
No Feedback « 2198-xxxx-ERS3 (series B): STO function and Timed SS1 safe stop functions are available.
Primary feedback is used in the safety object for safe monitoring. The feedback can be a SIL rated

. ) Hiperface DSL encoder, for example, a VPL-B1003P-Q or W motor used in the DSL Feedback port. This

,%Algglifoiie:dba(k Networked + Motionand Safety | 3 also be a Sine/Cosine or EnDat device, for example, an MPL-B310P-M motor used in the Universal
9 -+ Safety Only Feedback port. See the Kinetix 5700 Safe Monitor Functions Safety Reference Manual, publication

Dual Feedback
Monitoring

2198-RM001, to evaluate SIL levels possible with one feedback device.

In addition to primary feedback, an external feedback device is used to improve SIL levels. For
example, the Bulletin 842HR type encoder can be used in the Universal Feedback port as a Sine/
Cosine device. See the Kinetix 5700 Safe Monitor Functions Safety Reference Manual, publication
2198-RM001, to evaluate SIL levels possible with two feedback devices.
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The Safety Network Number (SNN) field populates automatically
when the Connection mode includes an integrated Motion and Safety
or Safety-only connection. For a detailed explanation of the safety
network number, refer to the appropriate GuardLogix controller

publication as defined in Additional Resources on page 9.
5. To close the Module Definition dialog box, click OK.

6. Click Apply.
Configure the Power and Safety Options

1. Click the Power category.
T T ————. T

General Power
- Connection

Sarey] Power Structure: 2198-D006-ERS4
- Time Sync

--Module Info Kinetix 5700 Dual Axis, 2.5A, 458-747 Volt DC, Metworked ...
- Internet Protocol
- Port Configuration
- Network Bus Sharing IGroup 2 - ‘
J-Motion

-- Associated Axes

- Digital Input

- Motion Diagnostics

[=-Motion Safety 1

- Actions

- Primary Feedback

- Sealing

. STO

.. 881

-Mation Safety 2

- Actions

- Primary Feedback

- Sealing

. STO

.. 881

Bus Configuration: |Shared DC ']

[}

Status: Offine Cancel A

Help

IMPORTANT  The Logix Designer application enforces shared-bus configuration rules for
Kinetix 5700 drives.
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2. From the pull-down menus, choose the power options appropriate for

your hardware configuration.

Table 20 - Power Configuration Options

Attribute Menu Description
Q Applies to 2198-Sxxx-ERSx and 2198-Dxxx-ERSx
Shared DC inverter drives.
Bus Configuration Shared DC - Non-CIP Motion | Applies to the designated inverter in drive systems
Converter that are powered by the 8720MC-RPS regenerative
power supply.
Bus Sharing Group me 1. Group1 Applies to any bus-sharing configuration.
« Group2
« Group3...

(1) For more information on bus-sharing groups, refer to the Kinetix 5700 servo drives User Manual, publication 2198-UM002.

(2) Shared DCbus configuration is the default selection for single-axis and dual-axis inverters.

(3) Because the 8720MC-RPS unit is not an EtherNet/IP network device, the Logix 5000™ controller does not communicate with it.
The designated inverter, configured as the Shared DC - Non-CIP Motion Converter, monitors the 8720MC-RPS unit status through
a digital input (Regen 0K) and communicates with the other inverters to signal when the DC-bus voltage is present.

ATTENTION: To avoid damage to equipment all modules that are
physically connected to the same shared-bus connection system
must be part of the same Bus-sharing Group in the Studio 5000
Logix Designer application.

3. To close the Module Properties dialog box, click OK.

4. To close the Select Module Type dialog box, click close.

Your 2198-xxxx-ERS4 inverter
appears in the Controller
Organizer under the Ethernet
network in the

I/O Configuration folder.

4 I/O Configuration

4 B91756 Backplane, 1756-A7

[ [0] 1756-L84ES UM_SafetyController
4 g5 Ethernet

[ 1756-L84ES UM_SafetyController

§ 2198-P208 UM_Converter

B 2198-5086-ERS4 UM_S086

4 ] 1756-EN2TR UM_EN2TR
B3 1756 Backplane, 1756-A17

5. Right-click the drive that you created in the Controller Organizer and

choose Properties.

The Module Properties dialog box appears.

If

Then

Your application includes integrated safety

Go to step 6 on page 77.

Your application includes hard-wired safety or has
no safety connections

Go to Create an Associated Axis and Establish
Feedback Assignments for an Inverter Drive on page
80.

6. Click the Safety category.

- General Safety
Connection
- Time Sync Connection | Requested Packet Con_nect\on _Rea:t\on Max Observed .
- Module Info Type Interval (RPI) (ms) |  Time Limit (ms) | Network Delay (ms)
- Internet Pratocol Safety Input 103 401 [ Reset
Port Configuration Safety Output 20 60.0 | Reset
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7. The connection between the owner and the 2198-xxxx-ERSx inverter is

based on the following:

e Servo drive safety network number

¢ GuardLogix slot number

e GuardLogix safety network number

e Path from the GuardLogix controller to the 2198-xxxx-ERSx drive

o Configuration signature

If any differences are detected, the connection between the GuardLogix
controller and the 2198-xxxx-ERSx inverter is lost, and the yellow yield

icon appears in the controller project tree after you download the
program.

Click Advanced.

The Advanced Connection Reaction Time Limit Configuration dialog
box appears.

Advanced Connection Reaction Time Limit COM

-

Input
Requested Packet Interval (RPI): W = ms (6 - 500)
Timeout Multiplier: 2= 14
Network Delay Multiplier 200 : % (10-600)
Connection Reaction Time Limit: 401 ms

Qutput
Requested Packet Interval (RPI): 20 ms (Safety Task Period)
Timeout Multiplier: 2= 14
Network Delay Multiplier 200 : % (10-600)
Connection Reaction Time Limit: 60.0 ms

[ OK ] l Cancel I I Help I

Analyze each safety channel to determine the appropriate settings. The
smallest Input RPI allowed is 6 ms. The selection of small RPI values
consumes network bandwidth and can cause spurious trips because
other devices cannot get access to the network.

For more information about the Advanced Connection Reaction Time
Limit Configuration, refer to the appropriate GuardLogix or Compact
GuardLogix Controllers User Manual, which is listed in Additional
Resources on page 9.

9. To close the Advanced dialog box, click OK.
10. To save the Safety category parameters, click apply.
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Configure Digital Inputs

Figure 8 - Digital Input Tab for the Kinetix 5700 Drive

f! Module Properties: Motion_1 (2198-P208 3.001) < _

General Digital Input

Connection

Time Sync —

Module Info ik (1~

Internet Protocol Pt Mo none>

Port Configuration

Network —

E-Motion Digital Input 1: ‘Bus Capacitor OK V|

Associated Axes DiatalonE o ‘7U e v|
Bows igital Input 2: nassigne
Digital Input®
Diagnostics

Table 21 - Module Properties: Kinetix 5700 Digital Input Tab Descriptions

Parameter Description

Digital Input 1 Choose one of these values for Digital Input 1and 2:
Digital Input 2 «  Unassigned

Digital Input 3 - Enable

Digital Input 4 + Home

« Registration 1

« Registration 2

« Positive Overtravel

+ Negative Overtravel

« Regeneration OK
+ACLine Contactor OK

« Bus Capacitor 0K

+ Bus Conditioner 0K

« Shunt Thermal Switch OK

Table 22 - Understand Digital Input Functions

Drive Module
4
Functions Description S W S
S8
IR
NI|N|N
Enable A 24V DCinput is applied to this terminal as a condition to enable each module. X | X |X
Home An active state indicates to a homing sequence that the referencing sensor has been seen. Typically, a transition of this signal is used to X |-
establish a reference position for the machine axis.
Registration 1 An inactive-to-active transition (also known as a positive transition) or active-to-inactive transition (also known as a negative - X -
Registration 2 transition) is used to latch position values for use in registration moves. _Ix 12
Positive Overtravel - T . . . .
Negative Overtravel The positive/negative limit switch (normally closed contact) inputs for each axis require 24V DC (nominal). - X |-
In the active state the inverters can be enabled. An inactive state indicates that the Bulletin 8720MC-RPS unit is not ready to supply DC-
bus power. The inverters cannot be enabled.
Regeneration OK When a bus group is supplied by an 8720MC-RPS unit, one inverter in the bus group must be configured in the Logix Designer N '
application as Shared-DC Non-CIP Motion™ Converter and assigned to Regeneration OK. This signal is wired from RDY on the
8720MC-RPS unit and indicates to the Kinetix 5700 drive system that the 8720MC-RPS unit is ready to supply power. Enabled inverters
enumerate a Bus Power Sharing fault if the Regeneration OK input goes inactive.
ACLine Contactor OK | An active indicates that the AC Line Contactor is working correctly and is capable of charging the DC bus. X
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Drive Module
F D 2 g
unctions escription w
A
SRR
N|N|N
Bus Capacitor OK You can configure this input in the Logix Designer application and wire the module status (MS) output from the 2198-CAPMOD-2240 X ox Ix
p capacitor module to indicate to the inverter that a major fault is present on the capacitor module.
When the 2198-R014, 2198-R031, or 2198-R127 external shunt resistor is wired to the DC-bus power supply, this input must be
Shunt Thermal configured in the Logix Designer application to monitor the status of the external shunt module thermal switch and assigned to Shunt X Ix |x
Switch OK thermal switch OK. This function does not apply to the 2198-R004 shunt resistor. You can also use this input to monitor the status of an
active shunt module in the system that is connected via the capacitor module or an extension module.
Bus Conditioner OK You can configure this input in the Logix Designer application and wire the module status (MS) output from the 2198-DCBUSCOND- X olx Ix
RP312 conditioner module to indicate to the inverter that a major fault is present on the conditioner module.
Create an Associated Axis and Establish Feedback Assignments for
an Inverter Drive
After you establish your Kinetix 5700 inverters in the Studio 5000 Logix
Designer application, the feedback options must be defined for each axis. Each
physical axis supports motor and auxiliary feedback.
Table 23 - Kinetix 5700 Feedback Axis Summary
Kinetix 5700 Inverter | Inverter Cat. No. Motor Feedback Auxiliary Feedback
: : 2198-Sxxx-ERS3 or . ’
Single-axis Inverters 3198-Sxxr-ERS4 1 (axis 1) 1 (axis 2)
. 2198-Dxxx-ERS3 or . .
Dual-axis Inverters 3198-Dxx-ERSA 2 (axis 1and 3) 2 (axis 2and 4)
Follow these steps to configure the axes for your Kinetix 5700 drive system.
1. Right-click the 2198-xxxx-ERS4 inverter that you created and choose
Properties.
The Module Properties dialog box appears.
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2. Select the Associated Axes category.
N e popeses oo isnoos s < [

- General Associated Axes
- Connection
- Safety
- Time Sync Axis 1: [<none> V] New Axis...
- Madule Info
--Internet Protocol Motor Feedback Device: [DSL Feedback 1 Port V]
- Port Configuration
- Network Load Feedback Device: [<none> V]
[=-Motion
¥ Associated Axes
- Power Axis 2 (Auwxiliary [<none> v] New Axis...
- Digital Input
. Motion Diagnostics Master Feedback Device: [<none> V]
[=1-Motion Safety 1
- Actions
- Primary Feedback
:Fr&c';mg Axis 31 [<none> V] News AXis...
851 Motor Feedback Device: [DSL Feedback 2 Port v]
2 Motion Safety 2 otor Feedback Device:
- Actions
: <nonex hd
. Primary Feedback Load Feedback Device: [ ]
- Secaling
- 8T0 Axis 4 (Auwiliary [<none> V] New AXis...
- 581
Master Feedback Device: [<none> ']

Status: Offline Apply
3. Click New Axis.
The New Tag dialog box appears.

3 = ~
New Tag w
| Description: P I

=
Usage: <controllers -
Type: Connection...
Alias For: "
|| DataType:  AXIS_CIP_DRIVE D
Parameter -
Connection
Scope: D UM_SafetyContraller >
Class: [Standard v]
Extemnal [Read/Wiite |
Access:
L
Style: -
[ constant
Sequencing
[ Open AXIS_CIP_DRIVE Configuration
Open Parameter Connections

4. Type the axis Name.
AXIS_CIP_DRIVE is the default Data Type.
5. Click Create.
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The axis (Axis_1 in this example) appears in the 4 < Motion Groups
Controller Organizer under Motion Groups> ASmUngroupediixes

. K . <& Axis 1
Ungrouped Axes and is assigned as Axis 1. @ Ayis2
1 Mot propertes tocat crse.omo-cesssoon < [
- General Associated Axes
- Connection
- Safety
- Time Sync Axis 1: [Axisj '] B MNew AXIs...
- Module Info
~Internet Protocol Motor Feedback Device: lDSL Feedback 1 Port ']
- Port Configuration
- Network Load Feedback Device: [<none> ']
Motion
Power Axis 2 (Auwxiliary [<”°”9> '] New Axis...
Digital Input
Motion Diagnostics Master Feedback Device: [<none> ']
[=-Motion Safety 1

6. Click Apply.

Feedback options must be defined for each axis. Each physical axis supports
motor and auxiliary feedback.

The Kinetix 5700 drive has two or four feedback ports. The single-axis
inverters support two ports and the dual-axis inverters support four ports. Port
1 is reserved for Motor Feedback on the primary axis (Axis_1). Port 2 can be
used either as Load Feedback for the primary axis or as a Master Feedback for a
secondary feedback only axis (Axis_2).

Feedback Devices are configured for either the DSL Feedback Port or the
Universal Feedback Port.

To establish Feedback Port assignments for K5700 drives, follow these steps.
1. To access the Module Properties, double-click the Kinetix 5700 drive in
the Controller Organizer.

2. Click the Associated Axes category.

3. From the Feedback Device pull-down menus, choose either a DSL
feedback port or universal feedback port to associate with your axis.

- General Associated Axes
Connection

- Safety

- Time Sync Axis 10 [A:ugz 'I B I Mew Axis...
Module Info

- Internet Protocal Mator Feedback Device: ‘DSL Feedback 1 Port VI
Paort Configuration

- Network Load Feedback Device: [Universal Feedback 1 Port 'I

= Mutiun

- Associated Axes®
i Power Axis 2 (Auxliary [<none> 'I Hew Axis...
- Digital Input
Diagnostics Master Feedback Device: ‘<nnne> Vl

=} Motion Safety 1
o Actinns

4. Click Apply.

For more information on configuration of Feedback Properties, refer to the

Kinetix 5700 servo drives User Manual, publication 2198-UMO002. Chapter 8,
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Configuration Fxamples for a Kinetix Drive, also includes a Frequency
Control with No Feedback example on page 180.

Create a Motion Group To determine how many axes your controller system supports, see Table 3 on
page 12.

All axes must be added to the Motion Group in your project. If you do not
group the axes, they remain ungrouped and unavailable for use.

You must create a Motion Group for an axis to be configured properly.
Follow these steps to configure the motion group.

1. In the Controller Organizer, right-click Motion Groups and choose
New Motion Group.

The New Tag dialog box appears.

New Tag [&J
-
Usage: <controller> -
Alias For: -
{| Data Type MOTION_GROUP D
Parameter -
Connection:
Scope: = UM_SafetyController -
Class: IStandard VI
External [Read[Write v]
|| Access:
Style: =
| Constant
Sequencing
"] open MOTION_GROUP Configuration
Open Parameter Connections

2. Typea Tagname.

3. Type adescription, if desired.
4. Choose the Tag Type.

5. Choose the Scope.

6

Choose the External Access.
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7. Click Create.
Your new motion group appears in the Controller Organizer under the
Motion Groups folder.
8. Right-click the new motion group and choose Properties.
The Motion Group Properties dialog box appears.
Motion Group Properties - UM_Motion %&l
Axis Assignment |Attribute | Tag |
Unassigned: Assigned:
Bxdis_1
Axis_2
——
9. Click the Axis Assignment tab and move your axes (created earlier) from
Unassigned to Assigned.
Set the Base Update Period
The Base Update Period is the RPI rate for Ethernet communication between
the controller and the motion module, a Unicast connection.
There are two alternate update periods that you can configure when using the
Axis Scheduling function. See Axis Scheduling on page 145 for details.
The Base Update Period determines how often the Motion Task runs. When
the Motion Task runs, it interrupts most other tasks regardless of their priority.
The Motion Task is the part of the controller that takes care of position and
velocity information for the axes.
To set the Base Update Period, follow these steps.
1. Click the Attribute tab in the Motion Group Properties dialog box.
Lg Motion Group Properties - Motion_Group_101 '?!@
Podis Assignment | Altribute™ | Tag
Base Update Period: l5.0] = | ms {in 0. 5increments )
Atemate 1 Update: 5.0 ms
Atemate 2 Update: 5.0 me
General Fault Type:
Timing Model: One Cycle
Scan Times (glapsed time):
Max: {us) Reset Max
Last fus)
Average: fus)
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Motion Task

Scans of Your Code, System
Overhead, and so on

2. Set the Base Update Period to 6.0...32.0 ms.

TIP  Check the Last Scan time values. Typically, the value is less than
50% of the Base Update Period.

For the Kinetix 5700 drive, the minimum Base Update Rate is 1 ms.

Figure 9 - Base Update Period Example

Oms

10 ms 20 ms 30ms 40 ms

In this example, the Base Update Period = 10 ms. Every 10 ms the controller stops scanning your code and whatever else it is doing and
runs the motion planner.

The Base Update Period is a trade-off between updating positions of your axes
and scanning your code. In general, you do not want the Motion Task to take
more than 50% of the overall Logix controller time on average. The more axes
that you add to the Motion Group, the more time it takes to run the Motion

Task.

For the ControlLogix 5560 controller, the incremental impact on the Motion
Task is roughly at 2...3 drives/ms. For the ControlLogix 5570 controller, the
incremental impact on the Motion Task is roughly at 6...8 drives/ms. Actual
impact can vary depending on axis configuration.

For detailed information on the Axis Scheduling function, Axis Assignment
tab, and Alternate Update Period Scheduling, see Axis Scheduling on

page 145.

Integrated Architecture Builder

To help you determine motion system performance, use the motion
performance calculator in the Integrated Architecture Builder (IAB).

The IAB is a graphical software tool for configuring Logix-based automation
systems. It helps you select hardware and generate bills of material for
applications that include controllers, I/O, networks, PowerFlex® drives, On-
Machine™ cabling and wiring, motion control, and other devices.

You can find the software at

http://www.rockwellautomation.com/en/e-tools/configuration.html
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COnfigure the Axis Properties After you add the drive to your project and create the axes, use the Axis

Properties dialog boxes to configure the drive. Notice that the dialog boxes
change based on your configuration choices, for example, feedback
configuration.

Table 24 lists the basic tasks necessary configure a drive.

Table 24 - Category Dialog Boxes to Configure Drives

Category Dialog Box | Perform These Tasks Page

General «Assign the axis configuration. 88
« (hoose the feedback configuration.

« (hoose the application type, if applicable.

+ (Choose the loop response (low, medium, or high), if applicable.

« Ifyou have not already done so, you can create and associate an axis to a
new Motion Group and associate a drive module to the axis.

Motor « Specify a motor with the Data Source = Nameplate data sheet. 91
« Specify a motor with the Data Source = Catalog Number.
« Select a motor with the Data Source = Motor NV.

Motor Feedback « Select the Motor Feedback Type. 95
Load Feedback « Select the Load Feedback Type, if applicable. 97
Saaling « Configure feedback by choosing the load type, by entering the scaling units, | 222

and by choosing the Travel mode.
«Enter the Input Transmission and Actuator ratio, if applicable.

The parameters that you configure on the General category dialog box result in
the presentation of attributes and parameters that are available for the
combination of your selections.

IMPORTANT  AII AXIS_CIP_DRIVE Axis Properties dialog boxes are dynamic. Optional
attributes and dialog boxes that are related to each integrated motion
axis you create come and go based on what combination of axis
characteristics you define.

See the Integrated Motion Reference Manual, publication MOTION-RM003,
for complete information on Axis Attributes and how to apply Control Modes.

IMPORTANT  Be sure to associate the drive and axis before when configuring the axis
because the drive determines what optional attributes are supported for
the axis.
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If you have already created an axis and associated in with a drive, the Associated
Module and Axis are shown on the General category of the Axis Properties
dialog box. Otherwise, you can select them here.

Figure 10 - General Category Dialog Box

Caltgones
3 General
Motor
Model Aods CorRguratian: Position Locp -
Analyzor Y =
Mt Fasdbac Faadback Configuration Motor Feadback |
Sealing Apphcaban Type Basic -
Hookup Tests | B W
Palnsty o6p Response odium -
Autalune Vaticad Land Coniok Dissblad -
Load
Backlash
Compliance Asslgned Group
Fiictan Mation Graup UM_Maban -
Fir oty =i i
PosiionLoop Updiale Period 20
Valociy Loop
Ao Associated Modube
Module: MyKinotDime -
Madule Type SEDI-ERSS
Excepbens Power Stuchure: 21960020 ERS4
Diive Parameters AT e = =
Parameater List
St
Fauls & Alarms
Tag
fois Stabi Safety State:
Manuad Tumg.. oK | Cancel phy Felp

AA for an inverter
ss for a converter
The Axis Number field corresponds to the axes listed on the Associated Axes
tab of the Module Properties dialog box. Any feedback port assignments that

you made on the Associated Axes tab are also mapped to the drive when you
associate an axis and a drive.
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COnfigure the Associated Axis Now that the axis is associated to the drive module, meaningful values are

available for other axis properties.

and Control Mode

88

For more information on Control Modes, see the Integrated Motion Reference

Manual, publication MOTTON-RMO003.

1.

In the Controller Organizer, double-click the Axis that you want to

configure.

The Axis Properties General dialog box appears.

@ Axis Properties - Axis_1

Categories:
General General
- Mode! s Configuration:

Motor Feedback Feedback Corfiguration:
Scaling _— X

5 Hookup Tests Application Type:

- Polarity Loop Response:

H s

[Position Loop

)

Feedback Only

Frequency Contral
Velocity Loop k

Torgue Loop

2. Choose an Axis Configuration type. For this example, choose Position

3.

Loop.

TIP  The associated drive determines what Axis and Feedback
Configuration choices are presented.

Table 25 compares the axis configuration types for the drives.

Table 25 - Compare the Axis Configuration Types for the Drives

Axis Type Kinetix 5700 | Kinetix 5700 Kinetix 5700 | Kinetix 5700
Dual-axis Single-axis DCBus Regenerative
Inverter Inverter Supply Bus Supply

Position Loop (P) Yes Yes No No

Velocity Loop (V) Yes Yes No No

Torque Loop (T) Yes Yes No No

Feedback Only (E) Yes Yes No No

Frequency Control (F) | Yes Yes No No

Non-Regenerative No No Yes No

AC/DC Converter (N)

Regenerative AC/DC | No No No Yes

Converter (G)

In the Feedback Configuration pull-down menu, choose Motor

Feedback.
@ Axis Properties - Awis_1
Categories:
...... General General
Hods Corfiguration:
Feedback Configuration:

Sealing
Hookup Tests
Polarity

o A totin,

Application Type
Loop Response:

lPosﬂion Loop

Motor Feedback

Mator Feedback
Load Feedback
Dual Feedback

i

l
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Table 26 compares the feedback configuration types for the Kinetix

drives.

Table 26 - Compare the Feedback Configuration Types for the Drives

Feedback Kinetix 5700 Kinetix 5700 Kinetix 5700 Kinetix 5700
Type Dual-axis Single-axis DCBus Power | Regenerative
Inverter Type | Inverter Type | Supply Bus Supply
Motor Feedback | Position Loop (P), | Position Loop (P), | — —
Velocity Loop (V), | Velocity Loop(V),
Torque Loop (T) Torque Loop (T)
Load Feedback | Position Loop (P), | PositionLoop (P), | — —
Velocity Loop (V) | Velocity Loop(V)
Dual Feedback Position Loop (P) Position Loop (P) — —
Dual Integrator | — — — —
Master Feedback | Feedback Only (E) | Feedback Only (E) | — —
No Feedback Frequency Control | Frequency Control | Non-regenerative | Regenerative
(3] F) AC/DC Converter | AC/DC Converter
(N) @

4. Choose an Application Type, if applicable.

TIP  The following General Options are available in an inverter configuration.

Rockwell Automation Publication MOTION-UMO003K-EN-P - January 2019

Categories:
- General . | General
I Mator
o Model Puds Configuration: IPos'rtion Loop ']
= Analyzer Feedback Configuration: IMotor Feedback ']
i Motor Feedback lication Tyne: -
. Sealing Application Type: [Basnc ']
- Hookup Tests Loop Response: CHUD'T'
~ Polarity Vertical Load Cortol: Tracking Il
Autotune Paint-to-Point
; Constant Speed
i Backlash

The Application Type determines the type of motion control
application. This attribute is used to set the Gain Tuning Configuration
Bits. Table 27 illustrates the gains established based on application type.

Table 27 - Customize Gains to Tune

Application Type Kpi Kvi ihold Kvff Kaff torqLPF
Custom™ — _ — _ — _
Basic No No No Yes No Yes
Tracking No Yes No Yes Yes Yes
Point-to-Point Yes No Yes No No Yes
Constant Speed No Yes No Yes No Yes

(1) Ifyou set the type to Custom, you can control the individual gain calculations by changing the bit settings in the Gain Tuning
Configuration Bits Attribute.
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5. Choose a Loop Response, if applicable.

@ Axis Properties - Axis 1
Categories:
* .. Genera General
=~ Motor
e —
- Motor Feedback Feedback Configuration: Motor Feedback A
* - Scaling —
- Polarity Loop Response: Medium -
Autotune Low
- Load Assigned Group [T
- Backlash ) High
Compliance Motion Group <none> hd

TIP  Loop Response settings also impact the calculations that are made
that can minimize the need for you to perform an Autotune or a
Manual Tune. The loop response impacts the spacing between the
position and velocity loops and the proportional and integral gains.
This response impacts how aggressively a given profile is tracked.

6. Choose a Converter Configuration, if applicable.

TIP  The following General Options are available in an converter configuration.

Categories
..... General General
..... AC Line
_____ DC Bus Auis Corfiguration: [Regenemti\re AC/DC Converter ']
----- Bus Voktage Loop Feedback Corfiguration: [No Feedback -
----- Bus Observer Converter Confiauration:
_____ Curert Loop nverter iguration: Bus Voltage Control k
..... Actions Loop Response: l Vottage Control
""" Exceptions Converter Startup Method: [Enable Request ']
----- Cyclic Parameters
----- Parameter List

7. Choose a Converter Startup Method, if applicable.

Categories:
..... General General
..... AC Line
_____ DC Bus Puis Corfiguration: [Regenemti\re AC/DC Converter ']
----- Bus Voktage Loop Feedback Corfiguration: [No Feedback -
----- Bus Observer Co Corfiauration:
_____ Curert Loop nverter iguration: [Bus Voltage Control ']
----- Actions Loop Response: [Medium ']
""" Exceptions Converter Startup Method: Enable Request -
----- Cyclic Parameters k

) Enable Request

----- Parameter List Putomatic
----- Status
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Spequ the Motor Data The Motor Data Source is where you tell the axis where the motor
S configuration values are originating. You can select a motor by catalog number
ource .
from the Motion Database. You can enter motor data from a nameplate or data
sheet, or use the motor data that is contained in the drive or motor nonvolatile
memory.

On the Motor dialog box you specify what motor you want to use and where
the data is coming from:

e Specify a motor with the Data Source = Catalog Number.
e Specify a motor with the Data Source = Nameplate data sheet.

o Select a motor with the Data Source = Motor NV.

Choose the Catalog Number as the Motor Data Source

To choose a motor from the Motion Database, follow these steps.

1. If the Axis Properties dialog box is not open, double-click the axis.
2. Go to the Motor dialog box of Axis Properties.

Categories:

Generdl .. | Motor Device Specification
=1 Motor e .
Model Data Source: Nemeplate Dateshect - Parameters
(s <none> Char og
Motor Feedback e —— =
Scaling Motar Type: Not Specified -
-~ Hookup Tests it -
iy nits Rev -

- Autotune
- Load
Backiash
Compliance |=
Friction
Observer
Fostion Loop
~Velocty Loop
Acceleration Loop
Torque/Curert Lo
-~ Planner
Homing
- Actions

Exceptions
- Cyclic Parameters
-~ Parameter List
Status -
« 0 v
fuds State: Safety State:
Manual Tune oK Cancel Aoy Help

3. From the Data Source pull-down menu, choose Catalog Number.

Motor Device Specification
Data Source: ’Catalog Number ']
Catalog Number: EﬁMN?"f .Iate Detashed
Mator Type: Mﬂ”;i&m ‘
Units: Rev

4. Click Change Catalog.
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5. Select a motor.

Change Catalog NMumber

Catalog Number:
MPL-B310P-M 0

MPL-B230PEcc & Cancel
MPL-B230P-Bxcd

MPL-B230P-\io2
MPL-B230P-\bocd K| Help
o
MPL-B310P-S

MPL-B320P-

To reduce the size of the il

list, use these filters. I |MFL-B330P5 -

1AM Mannn e

g

U Fitters
Vaoltage Famity Feedback Type

[<a\|> v] [<a||> v] [<all> v]

6. The Motor dialog box is now populated with all information that is
related to the motor you selected from the Motion Database.

Categories
..... Generl .. | Motor Device Specification
o Data Source Catalog Number -
Analyzer Catalog Number:  MPF-B310P-M
----- Motor Feedback s Ehenge Cataiog;
..... Scaling Motor Type: Rotary Permanent Magnet
Hookup Tests Ut
_____ Polarty nits Rev
""" Autatune Nameplate [ Datasheet - Phase to Phase parameters
£ Load
Backlash Rated Power: 077 KW Pole Count: 8
Complisnce |= Rated Vokage:  460.0 Volts (RMS)
Friction
Oserver Rated Speed:  5000.0 RPM Max Speed: 5000.0 RPM
Fostion Loop Rated Curment: 17 Amps (RMS) Peak Curent 502 Amps (RMS)
----- Velocity Loop . . .
e Rated Torqus: 158 Nm Motor Overoad Limt:  100.0 * Rated
Torque/Currert Lo
----- Planner
----- Homing
Actions
Exceptions
----- Cyciic Parsmeters —
----- Parameter List
Status -
< m b
s State: Safely State:

7. Click Apply.

TIP When you use a motor catalog number as the data source, default
values are automatically set based on the Application Type and Loop
Response settings from the General dialog box.
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Choose Nameplate as the Motor Data Source

The Nameplate option requires you to enter the motor specification
information from the motor nameplate and the motor data sheet.

1. On the Motor dialog box of Axis Properties, from the Data Source pull-
down menu, choose Nameplate data sheet.

¥ Avis Properties - Axis_1
Categories:
- General Motor Device Specification
* - Motor
1L Model Data Source: Nameplate Datashest -
* . Motor Feedback Nameplate Datashest — ——
H 3 Catalog Number k Change Cataleg...
i~ Scaling Motor NV
- Hookup Tests Motor Type: o By !
i~ Polarity
- Autotunc — [Fer =

2. Choose a motor type. The following motor types are compatible:
e Surface Mount Permanent Magnet
e Linear Permanent Magnet
e Rotary Induction

¢ Interior Permanent Magnet

£ Axis Properties - Axis_1

Categories:
Motor Device Specification
ot Sonwee Namepiate Datashest -
<none> Change Catalog
-~ Mtor Feedback = =
Scaling Motor Type: Rotary lnterior Pemmanent Magnet  ~

Hookup Tests Units: Mot Specified
-~ Polarty ;
o Rotary Induction
L= d'm Mameplate / Dati gy nierior Pemnanert Magnet
(- Reted Power | Unear Pemanent Magnet Pole Crunt 2

Notice that the motor information fields are initialized to defaults.

Motor Device Specification
Data Source: [Nameplate Datasheet ']
<nonez Change Catalog

Motor Type: [Ro‘tary Permanent Magnet V]

Units: Rev

Nameplate | Datasheet - Phase to Phase parameters
Rated Power: 0.0 W Pole Court: 8
Rated Votage: 0.0 Volts (RMS)
Rated Speed 0.0 RPM Max Speed: 0.0 RPM
Rated Cument: 0.0 Amps (RMS) Peak Cument: 00 Amps (RMS)
Rated Torque: 0.0 N-m Mator Overoad Limit: ~ 100.0 % Rated

3. Enter the parameter information from the motor Nameplate data sheet
and click Apply.
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Choose Motor NV as the Motor Data Source

When you choose Motor NV as the data source, the motor attributes are
derived from nonvolatile memory of a motor-mounted smart feedback device
that is equipped with a serial interface. Only a minimal set of motor and motor
feedback (Feedback 1) attributes are required to configure the drive.

1. From the Motor dialog box of Axis Properties, choose Motor NV.

32> Axis Properties - Asis 1

Categories:
o General Motor Device Specification

* - Motor N
e Data Source [Naﬂqﬂae Datasheet .] mj

Nameplate Datashest

i Motor Feedback ST —
i Sealing Catalog Number Change Catalog
- Hookup Tests Mator Type: b

i Polarity
Afnamune Units: {Rev vJ

2. Choose the Motor Units that are associated with the motor, either Rev
for rotary motor or Meters for linear motor.

No other motor information is needed.

3. Click Apply.
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Display Motor Model
Information

Assign Motor Feedback

The Motor Model category displays more information that is based on the
motor type you select.

The asterisk next £¥ fuis Properties - Axis 1

to a category Categories:

means that you - General Motor Model Phase to Phase Parameters

have not applied * .- Motor _ _

changes * Torgue Constant (1d): 1.124 N-m./Amps(RMS)

’ * - Motor Feedback Voltage Constart (Ke): 67.89639 Voks{RMS)KRPM

aco:anlll(nugp Tests Resistance (Rs): 15.0 Ohms
- Polarity Inductance (Ls): 0.093 Henries

Flux Saturation Profile

Pz Saturation @ 12.5%: 34.0 % Nominal Inductance
Flux Saturation @ 25.0%: 35.0
Fuee Saturation @ 37.5%: 75.0
Fux Saturation @ 50.0%: 640
Pz Saturation @& 62.5%: 54.000004
e Saturation @ 75.0%: 45.0

% Nominal Inductance

% Nominal Inductance
- Position Loop

- Velacity Loop

- Aoceleration Loop
- Torque/Cument Loop

% Nominal Inductance
% Nominal Inductance

% Nominal Inductance

- Planner ) e . .
. Homing e Saturation @ 87.5%: 35.0 % Nominal Inductance
- Actions Pz Saturation & 100%: 35.0 % Nominal Inductance

e If the motor data source is Catalog Number, this information is
populated automatically.

e If the motor data source is Nameplate data sheet, this information must
be entered manually, or by running the optional Motor Analyzer.

e If the motor data source is Motor NV, this dialog box is blank.

What appears on the Motor Feedback dialog box is dependent on what you
select on the General dialog box for Feedback Configuration.

The Motor Feedback dialog box represents the information for the feedback
device that is directly coupled to the motor. This dialog box is available if the
feedback configuration that is specified on the General dialog box is anything
other than Master Feedback.

If the motor that you select has Catalog Number as the data source, all
information on this dialog box with be entered automatically. Otherwise you
have to enter the information yourself.

Maotor Feedback Device Specification

Device Function: Mator Mourted Feedback

Parameters...

Feedback Channel: Feedback 1
Type: Hiperface
Units: T

Attributes that are associated with the Motor Feedback dialog box are
designated as Feedback 1.

Commutation

= mNoi Nine()ﬂmd Degrses Test Commutation
Polarity: Motor Offset k

Alignmert:

Self-Sense
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If a permanent magnet motor is selected from the Motion Database, the
Commutation Alignment is set to Controller Offset. However, if a permanent
magnet motor is specified from Nameplate data sheet, you must specify the
Commutation Alignment method. The default is set to Not Aligned.

Table 28 - Commutation Alignment Settings

Type Description

Not Aligned Not Aligned indicates that the motor is not aligned, and that the
Commutation Offset value is not valid. If the Commutation Offset is not
valid, the drive cannot use it to determine the commutation angle. Any
attempt to enable the drive with an invalid commutation angle results in
a Start Inhibit condition.

Controller Offset Controller Offset applies the Commutation Offset value from the
controller to determine the electrical angle of the motor.

Motor Offset The drive derives the commutation that is offset directly from the motor.

Self-Sense The drive automatically measures the commutation that is offset when it

transitions to the Starting state for the first time after a power cycle. This
setting generally applies to a PM motor equipped with a simple
incremental-feedback device.

In most cases, the Commutation Alignment is set to Controller Offset and the
Commutation test is run during commissioning to determine the
Commutation Offset and Polarity.

See the Integrated Motion Reference Manual, publication MOTION-RMO003,
for more information on axis attributes.
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c°nfigure the Load Feedback TheLoad Feedback category contains the information from the feedback

device that is directly coupled to the load-side of a mechanical transmission or

actuator.

Load Feedback Device Specification

Device Function:

Load-Side Feedback

Feedback Channel: Feedback 2
Type: Specii »| ¥ Device Type cannot be configured until

. ’Not ied ] feedback device is defined for this Feedback
Units: ’F{ev v] Channel in Associated Module.

Define feedback device.

For your convenience, you can use this link /
to the Module Properties dialog box for the
associated drive.

The Load Feedback category is available if the Feedback Configuration that is
specified on the General dialog box is Load or Dual.

Load Feedback Device Specification

Device Function: Load-5ide Feedback

Feedback Channel: Feedback 2
Type: [ Not Specified -
Units: [Flev ,]

Attributes that are associated with the Load Feedback category are designated
Feedback 2.

@ Axis Properties - Axis 1

Categories:

Device Function: Load-Side Feedback

Feedback Channel: Feedback 2
o
Load Feecback Type:

; Sealing
Hookup Tests

Units: Rev =

Unlike the Motor Feedback category, you must explicitly enter load feedback-
device information on the Load Feedback category, including the Feedback
Type. This entry is required because the Load Feedback device is not built into
the motor.

Default values are displayed based on the Feedback Type selected.

Hiperface
Cycle Resolution: 1024 Feedback Cycles/Rev
Cycle Interpolation: 2048 Feedback Courts per Cycle
Effective Resolution: 2097152 Feedback Courts per Rev

Startup Method:

Incremental
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COnfigure the Master The Master Feedback category is available if the Feedback Configuration that

Feedback is specified in the General category is Master Feedback. The attributes that are
associated with the Master Feedback category are associated with Feedback 1.
Again, like the Load Feedback category, you must enter all information.

3% Axis Properties - Axis_1 = &=
Categories
General Master Feedback Device Specification
: T —
S Device Function: Master Feedback Farameters...
Hookup Tests Feedback Channel Feedback 1
Folarty Type: Hiperface -
Horming - —_—
Actions Units = -
Drive Parameters Hiperface
;arameter List Cycle Resolution: 1024 Feedback Cycles/Rev
tatus
Fautts & Alams Cycle Intemolation: 2048 Feedback Courts per Cycle
Tag Effective Resolution 2097152 Feedback Counts per Rev
Startup Method Aosolte -
Tums: 1
fuds State Safety State:

To verify that motor and feedback device are functioning properly, download
to the controller, and continue on to Hookup Tests on page 226.
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Configure Integrated Motion Using a
PowerFlex 755 Drive

Topic Page
Add a PowerFlex 755 Drive 99
Create an Associated Axis 109
Configure the Axis Properties 115
Configure the Associated Axis and Control Mode 116
Specify the Motor Data Source 19
Display Motor Model Information 123
Assign Motor Feedback 125

This chapter provides procedures on how to configure integrated motion on
the EtherNet/IP™ network control by using a PowerFlex® 755 Embedded
EtherNet/IP drive. For PowerFlex 755 configuration examples, refer to Axis

Configuration Examples for the PowerFlex 527 Drive on page 209.

Follow these instructions to add the PowerFlex 755 drive to your project.

1. Right-click the Ethernet network (node) and choose New Module.

)-8 1756 Backplane, 1756-A10

i &5 Ethernet

-2 [0] 1756-L7L PowerFlex_Trial_Project

=N ﬂ [1] 1756-EN2T EN2T_to_PowerFlex_755

i

New Module...

IN

ki
By

Discover Modules...

Cut
Copy
Paste
Delete

Craoss Reference

Launch RSNetWorx
Audit Network

Properties

Print

Ctrl+X
Ctrl+C
Ctrl+V
Del

Ctrl+E

Alt+Enter

3

2. Clear the small ‘select all’ checkboxes, Module Type Category, and

Vendor Filters.

3. In the Module Type Vendors Filters window, check Allen-Bradley.
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4. In the Module Type Category Filters window, check Drive.

Select Module Type

Catalog | Module Discovery I Fa\rarital

Hodule T

Hide Filters

Module Type Category Fitters Module Type Vendor Fitters |+

[] Digtal |:| Alen-Bradley |ﬂ

[T] DPIto DLR Ethemet/IP 7] Endress+Hauser

[C] DPIto EtherNet/IP [C] FANUC CORPORATION

Drive = | [C] FANUC Robotics America -

< 11 3 o | i ] »

w Catalog Mumber Description Vendor Category -
PowerHex 755-EENET AC Drive Allen-Bradley Drive
PowerFlex 755-EENET-CM  PowerFlex 755 AC Drive via Embedded Ethemet -CIP ... Allen-Bradley Dirive, Maotion
PowerFlex 755-EENET-C... PowerFlex 755 AC Drive via Embedded Ethemet - CIP ... Allen-Bradley Drrive, Maotion
PowerFlex 755-EENET-C... PowerFlex 755 AC Drive via Embedded Ethemet - CIP Allen-Bradley SafEty,Dﬁ\rE,Muhq:I
PowerFlex 755-ENETR ALC Drive Allen-Bradley Drive il

. |n_ s T LU T oo e TEE Lk flaice 82 P e Tttt P | P e

143 of 432 Module Types Found

[ Close on Create [ Create] [ Clese ] [ Help ]

5. Choose the drive and click create.

6. Type a Name for the module.
W

Genoral” | Connectan | Time Sync | Moduie ino | | | | Powss | Cvgtat inputs | Motan Duagnosscs.

Tipet FowerFien 755 AC Drve iz ..

Vendor: Rocowed Aussmation/Abies- Sradiey

AR = Ethermet Address

ama: T 9 Frame Neteark:  ISLIGRL. 44 S

Descripton: ¥ Addra:

Hast Hame:
Mosdule Defintion

: 2001
Elextronic Keyings Compeisbin Medule:
P Slnactire: nene

Motion

Staa: Croating o Cancel Haip

7. Type a description, if desired.
8. Assign an EtherNet/IP address.

See these manuals for information about how to configure IP addresses:

o PowerFlex 755 Drive Embedded EtherNet/IP Adapter User Manual,
publication 750COM-UMO001

e EtherNet/IP Network Configuration User Manual,
publication ENET-UMO001

9. Under Module Definition, click Change.
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The Module Definition dialog box appears.

»
Module Definition - il

ATTENTION: The electronic keying feature automatically compares the
expected module, as shown in the configuration tree, to the physical module
before communication begins.

>

10. From the Electronic Keying pull-down menu, choose an option.

ATTENTION: When using motion modules, the electronic keying must be
A either "Exact Match’ or‘Compatible Keying'.

Never use "Disable Keying™ with motion modules.

Select a Peripheral Feedback Device and Slot Assignment

Feedback devices on the PowerFlex 755 drives are called peripheral devices.
You must assign the port/channel for each device you are using.

Follow these steps to select a feedback device.

1. Right-click on the device and choose New Peripheral Device.
Module Definition - X ]

Peripheral Devices:
E. PowerFlex_755Ax= 1

New Peripheral Device... A 001
Electronic Keying: ICompat\b\e Module VI
Power Structure: |<nane> v]

']}Veriﬁr Power Rating on Connection

[Connection: [Mation =]

[ oK ] [ Cancel I I Help ]

The peripheral device refers to the type of feedback device you are using
with the PowerFlex 755 drive.

2. From the Port pull-down menu, choose the appropriate port/slot.
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3. From the Peripheral Device pull-down menu, choose the appropriate

catalog number.
"
Peripheral Device Definition —— M
Peripheral Device: [<none> vJ

<nonex
20-750-DENC-1
20-750-UFB-1

o e [

<

4. Click OK.

The device is added. Notice that the feedback device appears.

Peripharal Devices:
= B PowerFlex_7554xs_L

F u-. Il
Module Definition® e — - -

B, 4§ 20-750-ENC-1 Revision: 2 7] omiz
Ebectroniic Keying: | Competible Module -
Fowir Structsre: i -

I | venfy Pover Rating on Connection
omecton ion 3
o= | Cancel Help
| E‘
.
Select an 1/0 Device

You can also select an I/O card for the peripheral device on port 7.

IMPORTANT  You must select a revision of 12 or later for the module definition revision to

add an I/0 card to port 7 as a peripheral device.

1. Right-click on the drive and choose New Peripheral Device.

Module Definition® — i —

Peripheral Devices:
=8~ PowerFlex_755Ax%i T
- 4 20-750-EN New Peripheral Device... '_'] 001 i

Electronic Keying: {Compatible Module

Power Structure: [<none>

@Verify Power Rating an Connection

|Connecuuﬂ: |Muliun

[ OK ] l Cancel ] l Help

2. From the Port pull-down menu, choose Port 7.
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IMPORTANT  For the I/0 card Peripheral Device selection: the 20-750-11xx card supports
the configuration of four digital inputs, while the 20-750-22xx cards support
the configuration of eight digital inputs. Once you select the Peripheral
Device, the Digital Inputs tab allows for configuration of the specified digital
inputs.

3. From the Peripheral Device pull-down menu, choose the appropriate
catalog number.

This example uses 20-750-2262C-2R.
[ Peripheral Device Definition lﬁj

Port:

Peripheral Device: [qme} v]

<nonez
20-750-DENC-1
20-750-ENC-1
20-750-UFB-1
20-750-1132C-2R
20-750-11320-20
20-750-1133C-1RZT
ﬁ .
20-750-2262D-2R '

20-750-2263C-1RIT
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4. Click OK.

The device is added. Notice that the feedback device appears.
( Module Definition® - — &J‘

Peripheral Devices:
Ej PowerFlex_755Axis
Bk =4 20-750-ENC-1 Revision: i2 hd 001 =
&g *7 20-750-2262C-2R

Electronic Keying: [Compatib\e Module VI

Power Structure: [<n0ne> 'I

EI_I Verify Power Rating on Connection

[Connection: [Motion =

OK ] | Cancel ‘ I Help

Assign a Power Structure

When you select a drive catalog number, you are specifying only a class of
drives. You must assign the appropriate power structure that you have installed.

You can locate the power-structure reference numbers in these ways:
e On the actual product, usually on the right side of the drive

e In the device documentation

¢ On a purchase order
Follow these instructions to complete the drive configuration.

. Tom ¢ rower ructure pull-down menu, cnNOo0se ca Iro ria c
1. F the P Struct 1l-d h th t
pOWCI' structure.

[ A
Module Definition* — — ﬁ

Peripheral Devices:
El-E) PowerFlex_755Axis

By =4 20-750-ENC-1 Revision: 12 - 001 -2
w8y 7 20-750-2262C-2R

Electronic Keying: [Compat\ble Module vl

Power Structure: [<none> .]

<none= -
[7] verify Power Rating on Ct 200V, 4.84, Normal Duty, Compact |
T A0 5. oo D, stncers B
200V, 4.84, Heavy Duty, Compact T ‘
200V, 4.8A, Heavy Duty, Standard
240V, 4.2A, Mormal Duty, Compact
240V, 4.24, Normal Duty, Standard
240V, 4.2A, Heavy Duty, Compact
_ 240V, 4.2A, Heavy Duty, Standard
400V, 2.1A, Normal Duty, Compact
400V, 2.1A, Normal Duty, Standard
400V, 2.1A, Heavy Duty, Compact
400V, 2.1A, Heavy Duty, Standard
— 400V, 3.5A, Normal Duty, Compact
400V, 3.5A, Normal Duty, Standard
400V, 3.5A, Heavy Duty, Compact
s 400V, 3.5A, Heavy Duty, Standard
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2. Click OK.

IMPORTANT  When you change the major revision on the PowerFlex 755 drive, change the
power structure, or change the peripheral feedback device, the axis is no

longer associated with the modules.

3. Click Yes.

When you change parameters, other related parameters change as well.

Logix Designer s — — .

! These changes will cause module data types and properties to change.

Verify module properties before Applying changes.

Change module definition?

Yes

Data will be set to default values unless it can be recovered from the existing module properties.

This message always appears after you have changed a configuration.
This message is a reminder that when you change the power structure
the identity of the drive changes. If your drive is associated to an axis and

you change the power structure, the axis is disassociated.

Even though a feedback card has been selected, the drive is not
configured. You must associate the axis first, and then you have the

options to configure a feedback module.

" | Connector” | Time Syne® | Module info® | Intemet Protocor | Pest Consgurmson® | Pewar

Tipe: PrrevaeFhe 755-EENIT-CM PowarFlex 735 AC Denos via mbadded [hernet - CFF,
arder Resthwed Autarmation Aben Bracey
Pocent: Loal thamet Addrwm

Marme: TR O rivece Network:  19LLE83. M2
 Addrasa:

Mot Narme:
Mduie Galrtion
Change
Ranasisn; 12.001
Uhbeteenic Kimprng: Compantie Mosle
Fower Structure: 200, 4.84, Hormal Dy, ..
Cenmetion Metien

Status: Croaing

ol

4. On the General Tab, click OK to apply the changes.
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Configure Power Options

Use the settings on the power category to set bus regulator action, select shunt
resistor type, and configure limits.

Figure 11 - Power Tab for the PowerFlex 755 Drive

| General* | Connection I Time Sync I Module Info I Intemet Protoceol | Port Cenfiguration I Associated Axes | Power ‘ Digital Input | * | *

(atalog Number

Power Structure: 240V, 4.24, Normal Duty, Standard
P 20G..84P2

Regenerative Power Limit: -50.000 8% Regulator Rated

Bus Regulator Action: Ishunt Regulator -

Shunt Regulator Resistor Type: () External (@ Internal

External Shunt: <nonez

External Shunt Resistance: 79.000 | Ohms
External Shunt Power: 0.1000 | Kilowatts
External Shunt Pulse Power: 2,000 | Kilowatts

Table 29 - Module Properties: Power Tab Descriptions

Parameter Description

Power Structure Displays the drive catalog number and the drive power rating.

Regenerative Power Limit Enter a negative percentage value for the regenerative power limit.

Bus Regulator Action Get or Set the bus regulator action to a configuration tag. Valid values include
the following:
+ Disabled

« Shunt Regulator
- CommonBus Follower

Shunt Regulator Resistor Type Select either an internal or external shunt.

Shunt Regulator Resistor Type appears dimmed in online mode and when Bus
Regulator Action is disabled (set to CommonBus Follower).

The Kinetix® 350 drive does not support this parameter.

External Shunt These external shunt values are enabled when the Shunt Regulator Resistor
Type is set to External.

If you select External for the Shunt Regulator Resistor Type, choose the external
shunt value.

Valid values include the following:

+ <none>

+ Custom

« The external shunt regulator catalog numbers

External Shunt Resistance PowerFlex 755 Drive
External Shunt Power PowerFlex 755 Drive
External Shunt Pulse Power PowerFlex 755 Drive
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Configure Digital Inputs

Use the Digital Input category to enter digital input values for the drive

module. The appearance of this category for the PowerFlex 755 drives can vary

dependent upon the peripheral device configuration.

Figure 12 - Digital Input Tab for the PowerFlex 755 Drive

| Medule Properties: Local {PowerFlex 755-EENET-CM 11.001)

[E=H =N )

Unassigned
Enable

| General | connection | Time Sync | Module Info | Intemet Protocal | Port Configuration | Associated Axes | Power | Digtal Input ||«

Table 30 - Module Properties: PowerFlex 755 Digital Input Tab Descriptions

Parameter Description

Digital Input 1 Choose one of these values for Digital Input 1:
« Unassigned
+ Enable

Figure 13 - Digital Inputs Tab for the PowerFlex 755 Drive with Digital I/0 Peripheral Device

7' Medule Properties: Blank_enet_1 (PowerFlex755-EENET-CM 12.001)

BN E=RExE

| cannection | Time Sync | Module Info | intemet Protacol | Port Canfiguration | Associated Axes | Power | Digtal Inputs | Digtal 0J + | »

as: u
Axis Name: CIP_KE5K

Digital Input 1: Unassigned b
Digital Input 2: Unassigned hd
Digital Input 3: Unassigned hd
Digital Input 4: Unassgned v
Digital Input 5: Unassigned -
Digital Input &: Unassigned -
Digital Input 7: Unassigned -
Digital Input 8: %J

Table 31 - PowerFlex 755 with Digital I/0 Peripheral Device Module Properties: Digital Inputs

Tab Description

Parameter Description

Digital Input 1 Choose one of these values for Digital Input 1:
« Unassigned
« Enable

Digital Input 2 Choose one of these values for Digital Input 2, 3,4, 5,6, and 7:

Digital Input 3 + Unassigned

Digital Input 4 « Positive Overtravel

Digital Input 5 « Negative Overtravel

o + Regeneration OK

Digital Input 6

Digital Input 7 - Precharge OK

Digital Input 8 Choose one of these values for Digital Input 8:
« Unassigned
+  Motor Thermostat OK
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Configure Digital Qutputs

Use the Digital Outputs tab to enter digital output values for the drive module.
The Digital Outputs tab applies only to PowerFlex 755 drives that are
configured with a Digital I/O card as a peripheral device. The appearance of
the Digital Outputs tab can vary dependent upon the peripheral device
configuration.

Figure 14 - Digital Outputs Tab for the PowerFlex 755 Drive

| Module Properties: Blank_enet 1 (PowerFlex 755-EENET-CM 12.001) [E=R[EER =

Time Sync | Module Info | Intemet Protocal | Port Configuration | Associated Axes | Power | Digtal Inputs | Digital Outpute | Motio ¢ | »

Axis: 1 -
Axis Name: CIP_K65K

Digital Output 1: Unassigned e
Digital Output 2: Unassigned -

Table 32 - PowerFlex 755 Module Properties: Digital Outputs Tab Descriptions

Parameter Description

Digital Output 1 Choose one of these values for Digital Input 1:
« Unassigned

« (ontactor Enable

+ Mechanical Brake Engage

Digital Output 2 Choose one of these values for Digital Output 2:
« Unassigned
- Contactor Enable
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Create an Associated Axis

There are two approaches that you can take to create and configure an axis. You
can create an axis first and then add the axis to your motion group, or you can
create your motion group and then add an axis. The procedure that is outlined
in this section takes the approach to create your axis first, configure the axis,
and then add it to your motion group.

Create an Axis for a PowerFlex 755 Drive

Follow these steps to create an axis.

1. Double-click the drive in the Controller Organizer.
2. Click the Associated Axes tab.
3. Click New Axis.

5 | Module Properties: ENJT_to_PowerFlex_755 (PowerFlex 755-EENET-CM 11.001) =2 E=h "
‘ Generzl | Connection I Time Sync I Maodule Info I Intemet Protocal | Port Configuration | Associated Awes | Power I Digtal Input I ilaats
Axis 1: [<none> V] [ Mews A:usD\l
Motor Feedback Device: [ <none V]
Load Feedback Device: [ <none V]

The New Tag dialog box appears.

New Tag u
Description A
Help
Usage: <controller:
Type: Base = | | Connection...
Aias For:

DataType:  AXIS_CIP_DRIVE

Farameter
Connection:

Scope: m PowerFlex_Trial_Project

Extemal 4
Bcems [Fead/Wiie

Style
[ Constant

Sequencing
[ Open AXIS_CIP_DRIVE Configuration

Open Parameter Connections

4. 'Type the name.
5. Type a Description, if desired.

The fields in the next steps are automatically entered for the
AXIS_CIP_DRIVE data type.

6. Change the Tag Type, Data Type, Scope, and External Access, if needed.
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7. Click Create.
5 Module Properties: EN2T_to_PowerFlex_755 (PowerFlex 755-EENET-CM 11.001) == ==
| General I Connection | Time Sync | Module Info | Intemet Protocal | Port Configuration | Associated Axes” | Power | Digital Input | * | *
axis 1: [PF_ais_1 <) L] [ewas... |
Motor Feedback Device: [ <nonex - ]
Load Feedback Device: I <none - ]
For more information about External Data Access Control and
Constants, see the Logix 5000™ Controllers I/O and Tag Data
Programming Guide, publication 1756-PM004.
Establish Feedback Port Assignments
The ports and channels that you can select are related to what hardware you
have installed. You must manually establish the motor feedback (Port/
Channel) assignment for the PowerFlex 755 drive.
Follow these instructions to associate an axis to the drive by using the Module
Properties dialog box for the drive.
1. Right-click the PowerFlex 755 drive and choose Properties.
2. Click the Associated Axes tab.
% | Module Properties: EN2T_to_PowerFlex 755 (PowerFlex 755-EENET-CM 11.001) = |
General |Cnnned|nn ITlme Sync I Module Info I Intemet Protocol | Port Corfiguration ‘ Associgted Axes | Power | Digital Input I Afr
Ao 1 [PF_pois_1 o) [ [mewnxs.. |
Motor Feedback Device: I <none> 'I
Load Feedback Device: I <none> 'I
3. From the Feedback Device pull-down menus, choose the port and
channel combination that is applicable to your hardware configuration,
which you installed when you added a peripheral device to your drive.
In this case, Port 4 Channel A is associated with the Motor Feedback
device.
A | Module Properties: EN2T_to_PowerFlex_755 (PowerFlex 755-EENET-CM 11.001) (===
Generzl | Connection I Time Sync | Module Info I Intemet Protocal I Port Corfiguration | Associated Awes” | Power I Digital Input | * | "
Axis L [Pr_asis_1 v [ [ewass... |
Motor Feedback Device: [<.mne> - l
<none>
Load Feedback Device:
4. To apply the changes and close the dialog box, click OK.
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Create a Motion Group

All axes must be added to the Motion Group in your project. If you do not
group the axes, they remain ungrouped and unavailable for use.

You must create a Motion Group for an axis to be configured properly.

To determine how many axes your controller system supports, seec Table 3 on
page 12.

1. In the Controller Organizer, right-click Motion Groups and choose
New Motion Group.

-
New Tag

Name: Create |v

Description: N Cancel

g

Usage: <controllers

Type: Base [ | Connection
Alias For:

i —

Data Type: ~ MOTION_GROUP E]

Parameter
Connection: = |

Scope: {4 Powerflex_Trial_Project v

Edemal Read/ Wit -
" Access: [ = =

| Style:
[ Constant
Sequencing

[] Open MOTION_GROUP Corfiguration

Open Parameter Connections

2. Typeaname.
3. Type a description, if desired.

The fields in the next steps are automatically entered for the
Motion_Group data type.

4. Change the Tag Type, Data Type, Scope, and External Access, if needed.

For more information about External Data Access Control and
Constants, see the Logix5000 Controllers I/O and Tag Data
Programming Guide, publication 1756-PM004.

5. Click Create.

Your new motion group appears in the Controller Organizer under the
Motion Groups folder.
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6. Right-click the new motion group and choose Properties.
The Motion Group Properties dialog box appears.

7. Click the Axis Assignment tab and move your axes (created earlier) from
Unassigned to Assigned.

3 Motion Group Properties - UM_Motion =1 @

#ods Assignment” | Atribute | Tag |

Unassigned Assigned

Add —> <~ Remove
oK | [ Camcel | [ Aoy [ Heb

Set the Base Update Period

The Base Update Period is basically the RPI rate for Ethernet communication
between the controller and the motion module, a Unicast connection. It also
sets the motor feedback that is returned from the drive in the drive-to-
controller connection.

There are two alternate update periods that you can configure when using Axis

Scheduling. See Axis Scheduling on page 145 for details.

The Base Update Period is how often the motion planner runs. When the
motion planner runs, it interrupts most other tasks regardless of their priority.
The motion planner is the part of the controller that takes care of position and
velocity information for the axes.
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Follow these steps to set the Base Update Period.

1. Click the Attribute tab in the Motion Group Properties dialog box.

g Motion Group Properties - UM_Motion = @
Podis Assignment | Attrbute | Tag

Base Update Period: 2.0 = ms {n 0.5increments.) |fxis Schedule

Atemate 1 Update: 20 ms
Atemate 2 Update: 20 ms
General Fault Type: W
Timing Model: One Cycle

Scan Times (elapsed time):

Mz us) Reset Max
Last: (us)
Awerage: (us)
[ ok ][ Gancel ][ #eob Help

2. Set the Base Update Period to 3.0...32.0 ms.

For the PowerFlex 755 drive, the minimum Base Update Rate 3 ms.
Coarse Update Rate

The position loop for the PowerFlex 755 drive is updated at a rate of 1.024 ms
(1024 ps). During each position loop update, the drive can either read or write
data to the embedded Ethernet port, but cannot do both operations during the
same update. Therefore the drive can receive only new updates every other
position loop update event. To read new information from the Motion
Planner, the minimum coarse update rate must be 2.5 ms or greater to be sure
that no data packets are lost. In this context, the Motion Planner is the
controller. If the PowerFlex 755 drive is operated at a coarse update rate of less
than 2.5 ms, data packets can be lost. The drive can also fault if enough data
packets are missed consecutively. These conditions result in the drive
interpolating between missed updates. We recommend a minimum coarse
update rate of 3 ms for the PowerFlex 755 drive.

TIP  Check to see if the Last Scan time values on the Attribute tab are less.
Typically, the value is less than 50% of the Base Update Period.
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Figure 15 - Base Update Period Example

Motion Planner

Scans of your code and
system overhead.

0ms 10 ms 20 ms 30ms 40 ms

In this example, the Base Update Period = 10 ms. Every 10 ms the controller stops scanning your code and whatever else it is doing and
runs the motion planner.

The Base Update Period is a trade-off between updating positions of your axes
and by scanning your code. For a ControlLogix® 5560 controller or
GuardLogix® 5560 safety controller, you can have 4 axes/ms and 8 axes/ms for
the ControlLogix 5570 controller.

For detailed information on the Axis Scheduling function, Axis Assignment

tab, and Alternate Update Period Scheduling, see Axis Scheduling on
page 145.

Integrated Architecture Builder

To help you determine motion system performance, use the motion
performance calculator in the Integrated Architecture Builder (IAB).

The IAB is a graphical software tool for configuring Logix-based automation
systems. It helps you select hardware and generate bills of material for
applications that include controllers, I/O, networks, PowerFlex drives,
On-Machine™ cabling and wiring, motion control, and other devices.

You can find the software at

http://www.rockwellautomation.com/en/e-tools/configuration.html
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COnfigure the Axis Properties After you add the drive to your project and create the axes, use the Axis

Properties dialog boxes to configure the drive. Notice that the dialog boxes
change based on your configuration choices, for example, feedback
configuration.

Table 33 lists the basic tasks necessary configure a drive.

Table 33 - Category Dialog Boxes to Configure Drives

Category Dialog Box | Perform These Tasks Page

General « Assign the axis configuration. 116
« (hoose the feedback configuration.

« (hoose the application type, if applicable.

« (Choose the loop response (low, medium, or high), if applicable.

« Ifyou have not already done so, you can create and associate an axis to a
new Motion Group and associate a drive module to the axis.

Motor « Specify a motor with the Data Source = Nameplate data sheet. 19
« Specify a motor with the Data Source = Catalog Number.
+ Select a motor with the Data Source = Motor NV.

Motor Feedback « Select the Motor Feedback Type. 125

Scaling « Configure feedback by choosing the load type, by entering the scaling units, | 222
and by choosing the Travel mode.

« Enter the Input Transmission and Actuator ratio, if applicable.

The parameters that you configure on the General category dialog box result in
the presentation of attributes and parameters that are available for the
combination of your selections.

IMPORTANT  AII AXIS_CIP_DRIVE Axis Properties dialog boxes are dynamic. Optional
attributes and dialog boxes that are related to each integrated motion
axis you create come and go based on what combination of axis
characteristics you define.

See the Integrated Motion Reference Manual, publication MOTTON-RM003,
for complete information on Axis Attributes and how to apply Control Modes.

IMPORTANT  Be sure to associate the drive and axis before when configuring the axis
because the drive determines what optional attributes are supported for
the axis.

If you have already created an axis and associated in with a drive, the Associated
Module and Axis are shown on the General category of the Axis Properties

Rockwell Automation Publication MOTION-UMOO3K-EN-P - January 2019 115


http://literature.rockwellautomation.com/idc/groups/literature/documents/rm/motion-rm003_-en-p.pdf

Chapter5  Configure Integrated Motion Using a PowerFlex 755 Drive

Configure the Associated Axis
and Control Mode

dialog box. Otherwise, you can select them in the dialog box that is shown in

Figure 16.

Figure 16 - General Category Dialog Box

2 fuis Properties - PF_755_Axis 1 =R B
Categories
* General
=1 Motor ———————————————————
- Modsl b [Postontoor -]
Analyzer Feedback Configuration: Metor Feedback =
Motor Feedback cation T -
 Soslng Application Type Basic -
Hookup Tests Loop Response: Medium -
Polarity
- Autotune Assigned Group
= Load T ——
Backlash SEEETE (mboton o] [] [
- Compliance Update Period. 20 ]
Observer
Fetoalerp Associated Hodule
- Velocty Loop ]
Torque/Curent Loop Module: PowerFlex_755_Axis_1 -
Flanner Madule Type PowerFlex 755-EENET-CM
A= :;’;‘:g Power Structure: 200V, 4.8A, Normal Duty, Standard
Drive Parameters Huis Number: 1 N
- Parameter List
Status
Faults & Alams
- Tag
Az State
Manual Tune. ok | [ Caneel | [ ey | [ Heb

The Axis Number field corresponds to the axes listed on the Associated Axes
tab of the Module Properties dialog box. Any feedback port assignments that
you made on the Associated Axes tab are also mapped to the drive when you
associate an axis and a drive.

For more information on how to configure the recommended out-of-box

settings for your PowerFlex 755 drive, see Appendix E on page 357.

The axis parameters that you configure on the General dialog box result in the
presentation of attributes and parameters that are available for the combination
of your selections.

Now that the axis is associated to the drive, meaningful values are available for
other axis configuration properties. The combination of the attributes that are
selected when configuring an axis and feedback determines the control mode.

See the Integrated Motion on the EtherNet/IP Network Reference Manual,
publication MOTION-RMO03, for complete information on axis attributes
and control modes.

Follow these steps to configure an axis.

1. In the Controller Organizer, double-click the axis that you want to
configure.

116 Rockwell Automation Publication MOTION-UMOO3K-EN-P - January 2019


http://literature.rockwellautomation.com/idc/groups/literature/documents/rm/motion-rm003_-en-p.pdf

Configure Integrated Motion Using a PowerFlex 755 Drive

Chapter 5

2. Choose an Axis Configuration.

General
Puds Configuration: [Pns.it.im Loop v]
Feedback Configuration: Freen Contral
Paszition Loop
Application Type: Welocity Loop h‘
Taorque Loop
Loop Response: [MedTum |

TIP  The associated drive determines what axis and feedback configuration
choices are presented.

Table 34 - Compare the Axis Configuration Types for the Drives

Axis Type PowerFlex 755
Position Loop (P) Yes
Velocity Loop (V) Yes
Torque Loop (T) Yes
Feedback Only (N) No
Frequency Control (F) Yes

3. Choose a Feedback Configuration type.

General
Huis Corfiguration: [F‘osition Loop "]
Feedback Corfiguration: Motor Feedback -
S Motor Feedback.
Application Type Dual Feedback
Loop Response: Dual Integral Feedback

Table 35 compares the feedback type and loop type.

Table 35 - Compare the Feedback Type and Loop Type

Feedback Type Axis Type PowerFlex 755
Motor Feedback Position Loop (P), Velocity Loop (V),Torque Loop (T) Yes
Motor Feedback Position Loop (P), Velocity Loop (V) No
Load Feedback Position Loop (P), Velocity Loop (V),Torque Loop (T) No
Dual Feedback Position Loop (P) Yes
Dual Integrator Position Loop (P) Yes
Master Feedback Feedback Only (N) No
No Feedback Frequency Control (F) Yes
No Feedback Velocity Loop (V) Yes

For a list of available devices, see Table 6 on page 17.

Rockwell Automation Publication MOTION-UMO003K-EN-P - January 2019

117



Chapter5  Configure Integrated Motion Using a PowerFlex 755 Drive

4. Choose an Application Type, if applicable.

General
Axis Configuration:
Feedback Configuration:
Application Type:

Loop Response:

Assigned Group

Motion Group:

’ Pasttion Loop

[ Motor Feedback

[Basic

Custom

Tracking
Point-to-Paint

Constant Speed
CIP_Mation

7]

TIP  Application Type defines the servo loop configuration automatically. These
combinations determine how the calculations are made, which can reduce

the need to perform an Autotune or a Manual Tune.

The Application Type determines the type of motion control

application. This attribute is used to set the Gain Tuning Configuration

Bits.

Table 36 provides the gains established base on the application type.

Table 36 - Customize Gains to Tune

Application Type Kpi Kvi ihold | Kvff Kaff | torqLPF
Custom'” - - - - -

Basic (V20 and later) No No No Yes No Yes
Basic (V19 and earlier) | No No No No No -
Tracking No Yes No Yes Yes Yes
Point-to-Point Yes No Yes No No Yes
Constant Speed No Yes No Yes No Yes

(1) Ifyou set the type to Custom, you can control the individual gain calculations by changing the bit settings in the
Gain Tuning Configuration Bits Attribute.

TIP  Forinformation about other attribute calculations, see the specific attribute
description in the Integrated Motion on the EtherNet/IP Reference Manual,
publication MOTION-RM003.

5. Choose a Loop Response, if applicable.

General

Hxis Corfiguration:
Feedback Corfiguration:
Application Type:

Loop Response:

Assigned Group
Mation Group:

[ Position Loop - ]
[Motor Feedback -
[ Basic - ]
(Medum =

| CIF_Mation ]

6. Click Apply.

118 Rockwell Automation Publication MOTION-UMOO3K-EN-P - January 2019


http://literature.rockwellautomation.com/idc/groups/literature/documents/rm/motion-rm003_-en-p.pdf

Configure Integrated Motion Using a PowerFlex 755 Drive  Chapter 5

Specify the Motor Data
Source

The Motor Data Source is where you tell the axis where the motor

configuration values are originating. You can select a motor from the database,
nameplate, or nonvolatile memory.

Choose Catalog Number as the Motor Data Source

Follow these steps to identify the specification information that is originating
from the Motion Database.

1. If the Axis Properties dialog box is not open, double-click the axis.

2. Click the Motor tab of the Axis Properties dialog box.

3. From the Data Source pull-down menu, choose Catalog Number.
3% fuds Properties - B15_PFT55

= [ Sl
Categories:
General Motor Device Specification
=~ Mator
oo Data Sourcs: [ Nameplate Datasheet -
Analyzer Nameplaie Dateshest e
Motor Feedback IE&EW EAERsiE
-~ Scaling A \m:J
o Hookup Test
[~ ko s Ui = -

4. Click Catalog Number.
Click Change Catalog,.
6. Select a motor and click OK.

Change Catalog Number

Catalog Mumber:

MPL-B310P-M o]

MPL-B230P Hodd A Cancel
MPL-B230P-Vio2

MPL-B230P-Viced

MPLB310P-H

MPL-B310P5

MPL-B320P-H A
MPL-B320P-M (a
MPLB320P-5

MPLB330PH

Am_naann

th g

Help

Fiters

Voltage Family Feedback Type
<all» v] [<a\|> -] [<a||>

-

The Motor dialog box is populated with all information that is related to
the motor you selected from the Motion Database.
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Figure 17 - Motor Dialog Box

% Ais Properties - K6K_1 = (2=
Categories
General Motor Device Specification
M= Vet - I
* Model Data Source: Calalog Number - Parameters
* - Motor Feedback Catslog Number: ~ MPLB310P-M
Scaling
- Hookup Tests Motor Type: Retary Permanent Magnet
Polarity
ol Units: Rev
* £ Load Nameplate / Datasheet - Phase to Phase parameters
i Backlash
- Complance Rated Power 077 kW Pole Court: 8
ghiicion Rated Votage:  460.0 Vots (RMS)
Observer
- Posttion Loop Rated Speed: 5000.0 RPM Max Speed. 5000.0 RPM
Velocity Loop Rated Curent: 1.7 Amps (RMS) Peak Curent 502 Amps (RMS)
- Acceleration Loop L o
Torque/Current Loop Rated Torque: 158 N-m Motor Overload Limit:  100.0 % Rated
- Planner
Homing
- Actions
Drive Parameters
- Parameter List
Status
- Faults & Alarms
Tag
Pods State:
Manual Tune... 0K J { Cancel J I Apply I { Help

7. Click Apply.
Motor Model Dialog Box

The Motor Model dialog box displays the Motor Model Phase to Phase
parameters. The parameters that are available depends on the Motor Data
Source. Nameplate data sheet is the only Motor Data Source that lets you input
the values. The Motor Analyzer is helpful when configuring the Motor Model
dialog box parameters.

See Display Motor Model Information on page 123.
Motor Analyzer Dialog Box

The Motor Analyzer provides the Dynamic Motor Test for an AC drive, such
as the PowerFlex 755 drive.

See Motor Analyzer Dialog Box on page 123.
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Choose Nameplate as the Motor Data Source

The Nameplate option requires you to enter the motor specification
information. You can find the information on the hardware nameplate or
product data sheets.

1. From the Motor dialog box of Axis Properties, choose Nameplate data

sheet.
3> Axis Properties - PF_755_Auis_L = =y
Categories
.+ General Motor Device Specification
* - Motor -
* 1 . Model Data Source: Nameplate Datasheet v IM
H Analyzer jameplate Datasheet v -
* . Motor Feedback Catalog Number g
.- Scaling Motor Type: Dive NV
- Hookup Tests i —
. Polarity its: Rev =
- Autotune

2. Choose a motor type.

%> Axis Properties - K6K_1

Categories:
— General Motor Device Specification
* - Mater - N
Model Data Source: Nameplate Datashest - Parameters
- Analyzer anone> Change Catalog
* i Motor Feedback s
i+ Hookup Tests Ui Not Speciied
i Polarity s Rotary Permanent Magnet
- Autatune S s
* - Load

Table 37 shows the motor types that are available.

Table 37 - Motor Types
Motor Type PowerFlex 755 PowerFlex 527
Rotary Permanent Magnet Yes No
Linear Permanent Magnet No No
Rotary Induction Yes Yes

Notice that the motor information fields display zeros.

&% Auis Properties - K6K_1 o |E ]
Categories:
General Motor Device Specification
*
=]
b T Data Sowce: | Nameplate Datasheet -
- Analyzer <none> =
* - Motor Feedback
Moo T
Hookup Tests
By Urits Rev
5 Autotune Nameplate | Datasheet - Phase to Phase parameters
Losd
- Backlash Rated Power 0o KW Pole Count 4
Compliance Rated Voltage: 0.0 Votis (RMS) Rated Frequency. 60.0 Hertz
-Obsarver
Postion Loop Rated Speed: 0.0 RFM
Veloctty Loop Rated Currert; 0.0 Amps (RMS)
Torque/Curert Loop Motor Overlsad Lmt: 1000 - Rsted
Planner
Homing
Actions
Drive Parameters
Parameter List
Status
Faults & Alamms
Tag
fis State
o) [omes ) [mw ] [ e
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3. Enter the parameter information from the motor Nameplate data sheet.

Axis Properties - K6K_1 o &
P

Categories
General Motor Device Specification

Model Data Source: Namepizte Datasheet - Parameters
Analyzer

Motor Feedback

Sealing Mator Type Rotary Induction -

Hookup Tests

Folarty

Autotune

Load
Backlssh Rated Power
Compiiance Rated Voltage
Observer

Postion Loop Rated Speed

Velocity Loop Rated Currert

Torque/Currert Loop

Planner

Horming

Actions

Diive Parameters

Parameter List

Status

Faults & Alams

Tag

Units:
Nameplate [ Datasheet - Phase to Phase parameters

I Pale Count:

Volts (RMS) Reted Frequency D Hertz
RPM

Amps (RMS}

Mator Overload Limit: 10

% Rated

Fods State:

Manuzl Tune. OK Cancel Help

4. Click Apply.

Choose Drive NV as the Motor Data Source

When you choose Drive NV, the motor attributes are derived from the
nonvolatile memory of a drive. Only a minimal set of motor and motor
feedback (Feedback 1) attributes are required to configure the drive.

Follow these instructions to choose a data source.

1. From the Data Source pull-down menu, choose Drive NV.

¥ Axis Properties - PF_755_Axis 1
Categories:
Data Source: [Namaplate Datashest Y]
Nameplate Datashest
Catalog Mumber
Motar Type: 0
Units: IRe\r vI

2. From the Units pull-down menu, choose Revolutions or Meters.

32> fois Properties - PF 755 Aodis 1

Categories
—General Motor Device Specification
* 1. Motor -_ _—
* L Medel DsaSouce:  [ometv - [ Parameters... |
Analyzer

Motar Feedback
Scaling
Hookup Tests

. Polarty Units: Rev -

122 Rockwell Automation Publication MOTION-UMO003K-EN-P - January 2019



Configure Integrated Motion Using a PowerFlex 755 Drive  Chapter 5

Display Motor Model
Information

The Motor Model dialog box displays more information that is based on the
motor, axis, and feedback configuration types you choose.

The asterisk next 5 Auis Properties - PF_755_Asis 1 o 2=
to a category Rl Motor Model Phase to Phase Parameters
means that you N
haVe nota ||ed Voltage Constant {Ke): 33943196 Vols(RMS)/KRPM
pp Resstance (F) 7 Ohms
Changes. nductance (Ls}: 0025 Herries

Parameter List
Status
Fauls & Mlamms

e If the motor data source is Catalog Number, the fields are populated
automatically from the database and the fields are read-only.

e If the motor data source is Nameplate data sheet, you can enter the
information.

TIP  You can leave the default values, go online, and run a Motor Test to get the
proper values from the drive.

See Hookup Tests on page 226.

o If the motor data source is Drive NV, the data comes from the
nonvolatile memory of the drive.

e Ifyouselect Catalog Number, Motor NV, or Drive NV, the values
display as read-only.

Motor Analyzer Dialog Box

The Motor Analyzer provides the following three tests:
e Dynamic Motor
e Static Motor
o Calculate Model

The tests analyze motor parameters for rotary and linear induction motors and
permanent magnet motors. The parameters that appear on the tests are
dependent on the motor type you choose.

TIP  Ifthe motor you are using is a Permanent Magnet, the Dynamic Motor is the
only test that appears.
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Figure 18 - Motor Analyzer Dialog Box

55 Auis Properties - PF_755_fodis 1 = (B =E
Categories:
 General Analyze Molor to Delermine Motor Model
=+ Mator
..... Modsl Dynamic Motor Test | Static Motor Test | Calculate Model
----- Mator Feedback Start Stop
----- Scaling
Hookup Tests
..... Polarity
Autotune
= Load
Backlash
----- Compliance
i Model Parameters: Current Test Results
----- Position Loop
..... Velocity Loop Mator Stator Resistance: 0.0 Chms Chms
Torque/Currert Loop Motor Stator Leakage Reactance: 0.0 Ohms Chms
----- Planner
Homing Motor Rotor Leakage Reactance: 0.0 Ohms Ohms
----- Actions Mator Flux Current: 0.0 Amps Amps
Drive Parameters
_____ Parameter List Rated Slip Speed: 1800.0 RPM RPM
Status
----- Fautts & Alams *
..... Tag
s State:
Manual Tune... Cancel Appl Help

Table 38 - Motor Analyzer Parameters

Parameter Description
Motor Resistance Specifies the phase-to-phase, resistance of a permanent magnet motor.
Motor Inductance Specifies the phase-to-phase, inductance of a permanent magnet motor.

Motor Rotary Voltage Constant | Specifies the voltage, or back-EMF, constant of a rotary permanent-magnet
motor in phase-to-phase RMS Volts per KRPM.

Motor Stator Resistance Specifies the Y circuit, phase-neutral, winding resistance of the stator as shown as
R1in the IEEE motor model.

Motor Stator Leakage Specifies the Y circuit, phase-neutral, leakage reactance of the stator winding, at

Reactance rated frequency, as shown as X1 in the IEEE motor model.

Motor Torque Constant Specifies the torque constant of a rotary permanent-magnet motor in Newton-
meters per RMS amp.

Motor Rotor Leakage Specifies the Y circuit, phase-neutral, equivalent stator-referenced leakage

Reactance inductance of the rotor winding, at rated frequency, as shown as X2 in the IEEE
motor model.

Motor Flux Current Id Current Reference that is required to generate full motor flux. The No Load

Motor Rated Current that is commonly found in Induction Motor data sheets
closely approximates the value of the Motor Flux Current.
The Kinetix 350 does not support this parameter.

Rated Slip Rated Slip is the amount of slip at motor rated current (full load) and motor rated
frequency.

See the Integrated Motion on the EtherNet/IP Network Reference Manual,
publication MOTION-RMO003, for complete information on Axis Attributes
Motor Feedback.
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Assign Motor Feedback The PowerFlex 755 drive requires a peripheral feedback device. As with all
parameters, the types of feedback available are dependent on what you select
on the General dialog box for Feedback Configuration.

For a list of available devices, see Table 6, Supported Feedback Module
Combinations, on page 17.

Axis Configuration Type Parameters
Frequency Control No Feedback
Position Loop « Motor Feedback, one mounted device

« Dual Feedback, two mounted devices
« DualIntegral Feedback, two mounted devices

Velocity Loop + NoFeedback
« Motor Feedback, mounted device

Torque Loop «+ Motor Feedback, mounted device

The Motor Feedback dialog box contains the information for the feedback
device. This category dialog box is not available for Frequency axis
configuration and is dependent on the axis configuration type and the motor
selection.

Select a Feedback Type and Units. The type of feedback available depends on
the axis and feedback configurations.

1. From the Type pull-down menu, choose the appropriate type of motor

feedback.
. % s Properties - PF_755_Axis 1 =0 Eo S
The asterisk next
Categories:
to a category — Motor Fesdback Device Specication
means that you = M"‘“’Mude‘ Device Function Mtor Mounted Feedback [ —
have not applied LT Feedback Charnel Foedback 1
* .. Motor Feedback 1
- e r—
changes, Y scams (otSpecies -]
Hookup Tests Unis fatiSpectied
_____ i Digtal AqB
Autolune Hipsttace 'E
& Load EnDat 2 1
Backlash e
-g:mvhﬁnce Stahl 551
server
----- Postion Loop
Velocity Loop
----- Torque/Curest Loop
Planner
----- Horing
Actions
e v Parametars.

Rockwell Automation Publication MOTION-UMOO3K-EN-P - January 2019 125



Chapter5  Configure Integrated Motion Using a PowerFlex 755 Drive

2. Click Apply and OK to exit the Motor Feedback dialog box.

3. Set the commutation alignment type and the percentage of offset.

Commutation
(Offset: Mot Aligned S
Polarity: Motor Offset k‘
Seff-Sense

TIP  All commutation attributes apply only to permanent
magnet motors.

If you are using a motor that is not in the database, the default is Not
Aligned. If the motor is in the database, the alignment is set to

Controller Offset.

Table 39 - Commutation Alignment Types

Type Description

Not Aligned Not Aligned indicates that the motor is not aligned, and that the
Commutation Offset value is not valid. If the Commutation Offset is not valid,
the drive cannot use the value to determine the commutation angle. Any
attempt to enable the drive with an invalid commutation angle results in a
Start Inhibit condition.

Controller Offset | It applies the Commutation Offset value from the controller to determine the
electrical angle of the motor.

Motor Offset The drive derives the commutation that is offset directly from the motor.

Self-Sense The drive automatically measures the commutation that is offset when it
transitions to the Starting state for the first time after a power cycle. This
process generally applies to a PM motor equipped with a simple incremental
feedback device.

4. Go online with the controller and click Test Commutation.

When the test is complete, you see the status of the polarity.

The AXIS_CIP_DRIVE axis properties Motor Feedback category recognizes
the support of selectable Effective Resolution as defined in the Add-on Profile
(AOP) schema for version 28 controller projects. The Motor Feedback
category also lets you select between the choices that are presented. Logix
Designer application version 28 modifies the feedback types that define
support for the 20-bit fixed Effective Resolution in current PowerFlex 755
schemas. The default selection for Nameplate data sheet is 20 bit. Version 28
modifies the feedback type to add the new 24-bit fixed Effective Resolution to
the schema. You must select the Effective Resolution field to configure for 24
bit. This modification is in addition to the new SSI Digital support that was
added for Major Revision 12 of the PowerFlex 755 drives.
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An example of the Motor Feedback category for version 28 with selectable
Effective Resolution is shown in the following figure.

Categories:

3 Axis Properties - Awis_1

—General
= Motor
Model
- Analyzer
Motor Feedback |
----- Scaling
Hookup Tests
..... Polarty
..... Autotune
- Load
- Backlash
Compliance
- Observer
Position Loop
----- Velocity Loop
Torgque/Currertt Loop
----- Planner
Homing
----- Actions
Drive Parameters
----- Parameter List
Status
----- Faults & Alams
Tag

Pods State:

Manual Tune

Motor Feedback Device Specification

Device Function

Feedback Channel!

Type

Units:

Hiperface
Cycle Resolution
Cycle Interpolation:
Effective Resolution:
Startup Method:

Tums!

‘Commutation
Aignment:
Offset.

= L= ](e)
Motor Mounted Feedback [ —
Feedback 1
Hipeface
Rev
1024 Feedback Cycles/Rev
16384 Feedback Counts per Cycle
16777216 ~ | Feedback Courts per Rew
Absalute >
4096
Mot Aligned -
00 Degrees Test Commutatio

See the Integrated Motion on the EtherNet/IP Network Reference Manual,
publication MOTION-RMO003, for more information on axis attributes.
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Notes:
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Topic Page
Set the Network Configuration 130
Add a PowerFlex 527 Drive 130
Configure the PowerFlex 527 Drive 132
Create an Axis for a PowerFlex 527 Drive 138
Create the Motion Group 139
Configure the Axis Properties 140
Configure the Associated Axis and Control Mode 142

This chapter provides procedures on how to configure integrated motion on
the EtherNet/IP™ network control by using a PowerFlex® 527 Adjustable
Frequency AC drive.

You can include the drive in your Logix Designer application by adding it to a
configured EtherNet/IP module or controller and by adding it under the I/O
configuration tree. See Create a Controller Project on page 21 for more

information.

TIP  Before you begin, verify that you know the catalog number for each drive
component, the Logix module, or controller that is used in your motion
control application.

For more information and examples on PowerFlex 527 axis configuration in

Logix Designer application, see Axis Configuration Examples for the
PowerFlex 527 Drive on page 209.

For more information on how to configure the recommended out-of-box

settings for your PowerFlex 527 drive, see Appendix C on page 339.
For examples of how to test and tune the PowerFlex 527 axes, see the

PowerFlex 527 Adjustable Frequency AC Drive User Manual, publication 520-
UMO002.
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Set the Network
Configuration

Add a PowerFlex 527 Drive

130

You can set the network configuration by using the LCD display and drive
keypad.

1. When the LCD display is showing the Device/Axis state, use the keypad
to navigate to SETTINGS -> NETWORK. Then choose either
STATIC IP or DHCP.

The default setting is STATIC IP.

2. Ifyou chose STATIC IP, then you must configure the following settings:
e IP address
o Gateway

e Subnet mask

If you chose DHCP, the DHCP server automatically configures the
three previously listed settings.

Settings are stored in nonvolatile memory. The IP address can also be changed
through the Module Configuration dialog box in RSLinx" Classic software.
Changes to the IP address take effect after power is cycled or reset. The drive is
programmed from the factory to a static IP address of 192.168.1.180.

After setting the network configuration, you can view the drive status
information in Studio 5000 Logix Designer” or RSLinx Classic and use it in
your Logix Designer application.

IMPORTANT  To configure PowerFlex 527 drives, you must be using the Studio 5000 Logix
Designer application, version 24.00 or later.

Follow these instructions to add the PowerFlex 527 drive to your project.

1. Right-click the Ethernet network (node) and choose New Module.

oM, Logical Model w

58310 Configuratic| f] NewModule.. N
591756 Backpls Discover Modules...
- [0] 1756~
1 ;ﬁl [1]1756- Paste Chrl+V
58 211756- .
- Print 3
%
Echer M "

2. Clear the small ‘select all’ checkboxes, Module Type Category, and
Vendor Filters.

Alternatively, you can simply type “527” into the search box and choose
the drive.

3. In the Module Type Vendor Filters window, check Allen-Bradley.
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4. In the Module Type Category Filters window, check Drive.

Catalog | Module Discovery | Favortes |

Enter Search Text for Modte Tipe.. Clear Filters Hide Filters 2

= Module Type Category Fitters - | [ Module Type Vendor Filters o
[ Digtal @ Allen-Bradley ﬂ
[C]  DPIto DLR Ethemet/IP [C]  Endress+Hauser
[C] DPIto EtherNet/IP [ FANUC CORPORATION
Drive [C] FANUC Robotics America
[C] DSlto EtherNet/IP ~ | [ Mettler-Toledo -
~  Catalog Number Description Vendor Category o
PowerFlex 525-E PowerFlex 525 via 22-COMM-E Allen-Bradley Drive
PowerFlex 525-E2P PowerFlex 525 via E2P Allen-Bradley Drive
PowerFlex 525-EENET PowerFlex 525 via Embedded Ethemet Allen-Bradley Drive \:I
| PowerFlex 525-EENET-M... PowerFlex 525 Multi-Drive via Embedded Ethemet Allen-Bradley Drive
i PowerFlex 527-STO CIP ... PowerFlex 527 AC Drive - CIP Mation / Safe Torque O... Drive, Motion Safety
PowerFex 70 EC-E AL Drive via 20COMM-E Allen-Bradley Drive -
< m | r

i 144 of 436 Module Types Found

[7] Close on Create [ Creme] [ Close ] [ Help ]

L

5. Choose the PowerFlex 527 drive and click create.

The Module Properties dialog box appears.

81 New Module o ==

General” | Connection | Safety | Time Sync. | Module info | intemet Protocol | Port Configuration | Network | Associated Axes [ P+ [*

Type: PowerFlex 527-STO CIP Safety PowerFlex 527 AC Drive - CIP Motion / Safe Torg. ..

Vendor: Allen-Bradley

Parent: ENET_Module Ethernet Address

Narme: Drive_4 @) Private Netwark: 1521681 25 2
Desaription: - () IP Address:

-
e e e ]

Module Definition

Revision: 1.001
Electronic Keying: Compatible Module 5/22/2015 11:31:40.606 AM
Connection Motion and Safety
Power Structure: <nene:
Status: Creating [ox ][ comcat | [ Hep |

6. Configure the new drive.
a. Type the drive Name.
b. Type a description, if desired.
c. Select an EtherNet/IP address option.
In this example, the Private Network address is selected.

d. Enter the address of your PowerFlex 527 drive.
In this example, the last octet of the address is 25.

7. Proceed to Configure the PowerFlex 527 Drive on page 132 to continue
configuring your drive.
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COnfigure the PowerFlex 527 After you have added a PowerFlex 527 drive to your project, you must

Drive

configure the type of safety connection suitable for your application. See the

following sections for instructions on configuration of the drive for the
different types of safety connections.

o Configure the Drive with Hard-wired Safety Connections on page 132

o Configure the Drive with Integrated Safety Connections on page 134

Connection Mode | Controller Needed Description

Motion only ControlLogix® 5570, Hard-wired Safe Torque Off (STO) connections are
GuardLogix@.5570, possible.
Compactlogix™ 5370, This controller manages Motion.
Eg:]r:;r)?alclﬁ%léii 5;;%0 or Anothgr controller that has a Safety only connection to
Compact GuardLogix 5370 the drive manages Safety.

Motion and Safety GuardLogix 5570, This controller manages Motion and Safety.
GuardLogix 5580,
Compact GuardLogix 5370,
or Compact GuardLogix 5380

Safety only GuardLogix 5570, This controller manages Safety.
GuardLogix 5580, Another controller that has a Motion only connection to
Compact GuardLogix 5370, 0r | the drive manages Motion.
Compact GuardLogix 5380

(1) Catalog numbers containing the letter M.

Configure the Drive with Hard-wired Safety Connections

Follow these steps to configure the PowerFlex 527 drives with hard-wired

safety.

1. Make sure that you have completed the steps in Add a PowerFlex 52
Drive on page 130 before proceeding.
2. Under Module Definition, click Change.

Module Definition

Revision:
Electronic Keying:
Connection:

Power Structure:

Change ...

1.001

Compatible Module
Hotion and Safety
<none

The Module Definition dialog box appears.

Module Definition

==

Revision:
Blectronic Keying
Connection:

Power Structure:

1 - 0011

[Compatible Modue -

[Motion and Safety -]

Motion and Safﬁ
[#] Verify Power Rating on Cor Safety only
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a. From the Electronic Keying pull-down menu, choose an option.

ATTENTION: When using motion modules, the electronic keying must be
either "Exact Match’ or “Compatible Keying"

Never use "Disable Keying™ with motion modules.

b. From the Connection pull-down menu, choose the Connection
mode for your motion application.

In this example, choose Motion only.

TIP  When'Safety’appears in the Connection mode, integrated safety is implied.

c. From the Power Structure pull-down menu, choose the appropriate
power structure.

Module Definition* =)
Revision u 0011
Blectronic Keying | Compatible Module -
Connection: [Motion only -
Power Structure: [zscazs -]
] Verfy Power Rating on Cor <none> -
lerity Power Rating on o N 2P5
25CV-4PB
25CV-6P0
25C-A4PE f
25C-A-8P0
 2ECAQTT
25C-8-2P5
b
L CBERO

d. To make sure that the proper power structure that is defined in the
profile is the same as the connected drive, check the Verify Power
Rating On Connection checkbox. If the two do not match, a
connection error occurs, which indicates a power mismatch.

Verify that Power Rating on Connection is checked by default. It is
enabled in offline mode.

When you change parameters, other related parameters change as well.

Logix Designer — p— - R

These changes will cause module data types and properties to change.
_! Data will be set to default values unless it can be recovered from the existing module properties.
Verify module properties before Applying changes.

Change module definition?

Yes

This message always appears after you have changed a configuration.
This message is a reminder that when you change the power structure
the identity of the drive changes. If your drive is associated to an axis and
you change the power structure, the axis is disassociated.

3. To close the Logix Designer dialog box, click OK.
4. To close the Module Definition dialog box, click OK.
5. To close the Module Properties dialog box, click OK.
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134

Your PowerFlex 527 drive &-E31/0 Configuration
appears in the Controller -8 1756 Backplane, 1756-A10
o ; der the Eth (... 1 [0] 1756-L735 UM SafetyController
rganizer unaer the ethernet -8 [111756-L75P UM_SafetyControllerPartner
controller in the I/O &~ B [2]1756-EN2T UM EN2T
3 . -2 Ethemet
configuration folder. . § 1756-EN2T UM_ENZT

E. IPowerFlex 527-5TO CIP Safety Drive 4

Configure the Drive with Integrated Safety Connections

To configure the PowerFlex 527 drives with integrated safety, follow these

steps.

Make sure that you have completed the steps in Add a PowerFlex 527
Drive on page 130 before proceeding.
Under Module Definition, click Change.

Module Definition

Change ...
Revision: 1.001
Electronic Keying: Compatible Module
Connection: Motion and Safety
Power Structure: <none

The Module Definition dialog box appears.

Module Definition =)
Revision: L -] mE
Blsctronic Keying Compatible Module -
Comnection: Metion and Safety -

Motion and Safet

Power Structure .
[] Veerfty Power Rating on Cor Safety only

[ ok ] [ Caed | [ Heo |

a. From the Electronic Keying pull-down menu, choose an option.

either "Exact Match’ or “Compatible Keying"

c ATTENTION: When using motion modules, the electronic keying must be

Never use "Disable Keying™ with motion modules.

b. From the Connection pull-down menu, choose the Connection
mode for your motion application.

In this example, choose Motion and Safety.

TIP  When‘Safety’appears in the Connection mode, integrated safety is implied.

The Safety Network Number (SNN) field populates automatically
when the Connection mode includes an integrated Motion and
Safety or Safety-only connection. For a detailed explanation of the
safety network number, see the appropriate GuardLogix and
Compact GuardLogix Controller Systems Safety Reference Manual,
which is listed in Additional Resources on page 9.
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c. From the Power Structure pull-down menu, choose the appropriate

d. To make sure that the proper power structure that is defined in the

power structure.

Module Definition

=)

Revision:

0015

Blectronic Keying:

| Compaible Module

=

Connection:

[ Motion and Safety

)

Fower Structure:

[<none>

|

] Verfy Power Rating an Cor 10N>
erify Power Rating on oy
25CV-4P8
25C-V-6P0

25C-A-4P8
25C-A-8P0
25C-A-011
f

25C-B-8P0

profile is the same as the connected drive, check the Verify Power
Rating On Connection check-box. If the two do not match, a
connection error occurs, which indicates a power mismatch.

Verify that Power Rating on Connection is checked by default. It is
enabled in offline mode.

3. to close the Module Definition dialog box, click OK.
4. Click the Safety tab.

7| Module Properties: ENET_Module (PowerFlex 527-5T0 CIP Safety 1.001)

=N EEEXE

General | Cunnedlunl Safety ‘T\me Sync I Module Irfo | Intemet Protocol | Fort Configuration | Network |Assuualed Pues | [ B 2

Connection | Reguested Packet| Connection Reaction Max Observed .
Type Interval (RPI) (ms) Time Limit (ms) Network Delay (ms)
Safety Input 102 40.1 [ Reset Advanced...
Safety Output 20 60.0 |__Reset
Configuration Ownership
Re | «
Configuration Signature
Date:  5/22/2015
Time:  12:46:28 FM 28 | ms

The connection between the controller and the PowerFlex 527 drive is
based on the following:

Drive catalog number must be PowerFlex 527 (integrated)

Drive Safety Network Number (SNN)

GuardLogix slot number

GuardLogix safety network number

Path from the GuardLogix controller to the PowerFlex 527 drive

Configuration signature
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If any differences are detected, the connection between the GuardLogix
controller and the PowerFlex 527 drive is lost. If the connection is lost,
the yellow icon appears in the controller organizer after you download
the program.

5. Click Advanced.

The Advanced Connection Reaction Time Limit Configuration dialog
box appears.

r b
Advanced Connection Reaction Time Limit Configuration &J

Input
Requested Packet Interval (RPI): [10] = ms (6 - 500)

Timeout Multiplier: 22 1-4)
Network Delay Multiplier: 2001= % (10-600)
Connection Reaction Time Limit: 40.1 ms
f
Qutput

Requested Packet Interval (RPI): 20 ms (Safety Task Period)

Timeout Muttiplier: 2= (1-4)
Metwork Delay Multiplier: 200= i (10-600)
Connection Reaction Time Limit: 600 ms

OK | [ Concel | [ Hebp

Analyze each safety channel to determine the appropriate settings. The
smallest Input RPI allowed is 6 ms. The selection of small RPI values
consumes network bandwidth and can cause spurious trips because
other devices cannot get access to the network.

For more information about the Advanced Connection Reaction Time
Limit Configuration, see the GuardLogix or Compact GuardLogix user

manual, which is listed in Additional Resources on page 9.

6. Toclose the Advanced Connection Reaction Time Limit Configuration
dialog box, click OK.

7. To close the Module Properties dialog box, click OK.

Your PowerFlex 527 drive &-£31/0 Configuration
appears in the Controller S IRED G (PRGN

. [0] 1756-L735 UM_SafetyController
Orgamzer under the Ethernet 8 [111756-L7SP UM _SafetyControllerPartner

controller in the I/O 5 8 [211756-EN2T UM_EN2T

. i -2 Ethemet
Conlfiguration folder. § 1756-EN2T UM_ENZT

IPowerFlex 527-5TO CIP Safety Drive_4
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Configure Power Options

To configure power options, follow these steps.

1. Click the Power tab.

5| Module Properties: UM_EM2T (PowerFlex 527-5T0 CIP Safety 1.001)

=85 =)

| Connection I Safety | Time Sync I Module Info | Intemet Protocal | Port Corfiguration | Network I Associated fxes | Power |D|_grt ilalaks

Power Structure:

PWM Frequency:

Bus Regulator Action:

External Shunt:

Regenerative Power Limit:

Shunt Regulator Resistor Type:

External Shunt Resistance:
External Shunt Power:

External Shunt Pulse Power:

25C-V-2P5
1P 110V 2,54 0.4kW

[4 khz

z)

100.000 o Regulator Rated

[Adjusiahle Frequency

z)

External

<none:

0.2000 | Kilowatts

(@ Internal

60.000 | Ohms

2.000 | Kilowatts

Status: Offine

2. From the pull-down menu, choose the power options appropriate for
your actual hardware configuration.

Attribute Menu Description
PWM Frequency « 2kHz The value sets the carrier frequency for the pulse-width
« 4KkHz modulation (PWM) output to the motor.
+ 8kHz
Bus Regulator Action Disabled This selection disables the internal DC bus voltage
regulation feature of the drive. Select this option if there is
an external regenerative brake or regenerative line supply
that is connected to the drive DC bus.

Shunt Regulator This selection is used when either an external shunt
resistor is connected to the drive or the internal IGBT is
controlling the power dissipation to the resistor.

Adjustable Frequency This selection allows the drive to either change the torque

(Default) limits or ramp rate of the velocity to control the DC bus
voltage. This option is not recommended for positioning
applications because it overrides the velocity and the
system overshoots or does not stop.

Shunt then Adjustable This selection allows the Shunt resistor to absorb as much

Frequency energy as it is designed for. The Shunt resistor then
transitions to adjustable frequency control if the limit of
the resistor has been reached.

Adjustable Frequency This selection allows for adjustable frequency control of

then Shunt the DCbus. If adjustable frequency control cannot
maintain the DC bus within limits, the shunt resistor is
activated.

Shunt Regulator Internal Not applicable for PowerFlex 527 drives.
Resistor Type External Enables the external shunt (internal shunt option is
disabled).

3. Click OK.
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configure Dlgltal Inputs Figure 19 - Digital Inputs Tab for the PowerFlex 527 Drive with Digital 1/0 Device

Table 40 - PowerFlex 527 Module Properties: Digital Input Tab Descriptions

Parameter

Description

Digital Input 1
Digital Input 2
Digital Input 3
Digital Input 4

Choose one of these values for Digital Input 1, 2, 3, and 4:
« Unassigned

« Enable

- Home!"

. Registration1(”

« Registration 20

« Positive Overtravel

« Negative Overtravel

(1) Home, Registration 1, and Registration 2 are only available for Digital Input 1 and Digital Input 2.

Create an Axis for a Once you have added a drive, selected the power structure, and assigned a

PowerFlex 527 Drive

feedback device, you can create and configure an axis. You must apply the

changes and exit the Associated Axis dialog box before the option to create an

axis becomes available.

There are two approaches that you can take to create and configure an axis. You
can create an axis first and then add the axis to your motion group, or you can
create your motion group and then add an axis. The procedure that is outlined
in this section takes the approach to create your axis first, and then add it to

your motion group.

1. Double-click the PowerFlex 527 drive in the controller organizer.

2. Click the Associated Axes tab.

3. Click New Axis.

3| Module Properties: ENET_Module (PowerFlex 527-STO CIP Safety 1.001) =2 E=H ===

|Geneca| ICunan\un | Safety I Time Sync | Module Info | Intemet Protocol | Port Corfiguration I Netwark ‘ Associated fuss | Po 4|

Hods 1:

Motor Feedback Device:

I<nune> '] { New Ams.‘g

Motor Feedback Port

138 Rockwell Automation Publication MOTION-UMOO3K-EN-P - January 2019



Configure Integrated Motion Using a PowerFlex 527 Drive  Chapter 6

The New Tag dialog box appears.
[ New Tag ﬂ

Name:

Description:

Usage: <controller:
Alias For:

Data Type:  AXIS_CIP_DRIVE B

Parameter

Connection: —
Scope faPF527_Test =
Clss
pons
s Read/Wiite

Style

[ Constant

Sequencing

[] Open AXIS_CIP_DRIVE Configuration

Open Parameter Connections

4. Type the name.
5. Type a Description, if desired.

The fields in the next steps are automatically entered for the

AXIS_CIP_DRIVE data type.

6. Click OK.
Create the Motion Group To determine how many axes your controller system supports, see Table 3 on
page 12.

All axes must be added to the Motion Group in your project. If you do not
group the axes, they remain ungrouped and unavailable for use.

You must create a Motion Group for an axis to be configured properly.
Follow these steps to configure the motion group.

1. In the Controller Organizer, right-click Motion Groups and choose
New Motion Group.
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The New Tag dialog box appears.

[ ==
Description: .
Help
Usage <controller>
Type Base =] | Connection

Alias For:

|

DataType:  MOTION_GROUP
Parameter

Connection =
Scope: fOPFE27 Test -
Biena

Access
Ste:
[] Constant
Sequencing
[=] Open MOTION_GROUP Corfiguration

Open Parsmeter Connections

2. Type the new motion group name.
3. Click Create.

Your new motion group appears in the Controller Organizer under the

Motion Groups folder.
4. Right-click the new motion group and choose Properties.
The Motion Group Properties dialog box appears.

5. Click the Axis Assignment tab and move your axes (created earlier) from
Unassigned to Assigned.

[8 (Read Only) Motion Group Properties - UM_Motion | — || = |[=5]

Pads Assignment” | Atibute | Tag
Unassigned: Assigned:

s

ok | [ Cancel ][ ey ][ Hep |

6. Click the Attributes tab and edit the default values as appropriate for
your application.

7. Click OK.

To get the minimum motion group base-update rate, see Motion Group
Base Update Rate on page 342.

(onfigure the Axis Properties After you add the drive to your project and create the axes, use the Axis

Properties dialog boxes to configure the drive. Notice that the dialog boxes
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change based on your configuration choices, for example, feedback

configuration.

Table 41 lists the basic tasks necessary configure a drive.

Table 41 - Category Dialog Boxes to Configure Drives

Category Dialog Box

Perform These Tasks

Page

General

«Assign the axis configuration.

« Choose the feedback configuration.

« Choose the application type, if applicable.

« (Choose the loop response (low, medium, or high), if applicable.

«Ifyou have not already done so, you can create and associate an axis to a
new Motion Group and associate a drive module to the axis.

142

Motor

« Specify a motor with the Data Source

For more information and examples on PowerFlex 527 axis configuration in
Logix Designer application, see Axis Configuration Examples for the
PowerFlex 527 Drive.

210

Motor Feedback

+ Select the Motor Feedback Type.

For more information and examples on PowerFlex 527 axis configuration in
Logix Designer application, see Axis Configuration Examples for the

PowerFlex 527 Drive.

214

Scaling

- Configure feedback by choosing the load type, by entering the scaling units,
and by choosing the Travel mode.

« Enter the Input Transmission and Actuator ratio, if applicable.

222

The parameters that you configure on the General category dialog box result in
the presentation of attributes and parameters that are available for the
combination of your selections.

IMPORTANT  AII AXIS_CIP_DRIVE Axis Properties dialog boxes are dynamic. Optional
attributes and dialog boxes that are related to each integrated motion

axis you create come and go based on what combination of axis

characteristics you define.

See the Integrated Motion Reference Manual, publication MOTION-RMO003,
for complete information on Axis Attributes and how to apply Control Modes.

IMPORTANT  Be sure to associate the drive and axis before when configuring the axis
because the drive determines what optional attributes are supported for

the axis.

If you have already created an axis and associated in with a drive, the Associated
Module and Axis are shown on the General category of the Axis Properties
dialog box. Otherwise, you can select them in the dialog box that is shown in

Figure 20.
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Chapter6  Configure Integrated Motion Using a PowerFlex 527 Drive

Figure 20 - General Category Dialog Box

Categories

Guneral Gonoral
Malis ) )

Model #ois Canbiguration Pas#ianLoop -
Mol;"::’::;ack Fondback Canfiguration Motor Feadback -
Scaling Apphcation Typd | Basic -
Haakup Tesis -

Polady Loop Respanse Misgam -
Autotung
Load

Bucklash )

Compance Aasyrad Orop
Poston Loap Mosan Group: UM_Mosan -
Velocty Loap =
TorqueCunent Loop Updsta Pancd 20
Planner
Haming Assochted Module
Actions
Ercoplcis Module Drive_$ v|
Dvive Paramadots Modulo Type PowerFlox 527-5T0 CIP Safety
Paramator List
Saus Pawet Stuchure 2CAP5
Fauits & Algems A Numnbr 1 -
Tag

s St Safety State
Manual Tune. oK Cancel ¥ Help

The Axis Number field corresponds to the axes listed on the Associated Axes
tab of the Module Properties dialog box. Any feedback port assignments that
you made on the Associated Axes tab are also mapped to the drive when you
associate an axis and a drive.

c°nfigure the Associated Axis Now that the axis is associated to the drive, meaningful values are available for
and Control Mode other axis configuration properties. The combination of the attributes that are

selected when configuring an axis and feedback determines the control mode.

See the Integrated Motion on the EtherNet/IP Network Reference Manual,
publication MOTION-RMO003, for complete information on axis attributes

and control modes.
Follow these steps to configure an axis.

1. In the Controller Organizer, double-click the axis that you want to
configure.

2. Choose an Axis Configuration.

General
Pods Configuration: [Fqg‘ﬁm Loop v]
Feedback Configuration: Frequency Conttrol
Paosition Loop
Application Type: Welocity Loop k‘
Torque Loop
Loop Response: [Mecllum |

TIP  The associated drive determines what axis and feedback configuration
choices are presented.
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Table 42 - Compare the Axis Configuration Types for the Drives
Axis Type PowerFlex 527
Position Loop (P) Yes
Velocity Loop (V) Yes
Torque Loop (T) No
Feedback Only (N) No
Frequency Control (F) Yes
3. Choose a Feedback Configuration type.
General
Hods Configuration: [Posﬂion Loop "]
Feedback Configuration: Motor Feedback -
— . Motor Feedback.
Application Type: Dual Feedback |
Loop Response: lDual Integral Feedback
Table 43 compares the feedback type and loop type.
Table 43 - Compare the Feedback Type and Loop Type
Feedback Type Axis Type PowerFlex 527
Motor Feedback Position Loop (P), Velocity Loop (V),Torque Loop (T) No
Motor Feedback Position Loop (P), Velocity Loop (V) Yes
Load Feedback Position Loop (P), Velocity Loop (V),Torque Loop (T) No
Dual Feedback Position Loop (P) No
Dual Integrator Position Loop (P) No
Master Feedback Feedback Only (N) No
No Feedback Frequency Control (F) Yes
No Feedback Velocity Loop (V) No

4. Choose an Application Type, if applicable.

General

Puds Configuration:
Feedback Configuration:
Application Type:

Loop Response:

Assigned Group

Motion Group:

’ Pasttion Loop - ]

[ Motor Feedback -]
[Baaic > ]
Custom

Tracking
Point-to-Point
Constant Speed
| CIP_Mation

bl

TIP  Application Type defines the servo loop configuration automatically. These
combinations determine how the calculations are made, which can reduce
the need to perform an Autotune or a Manual Tune.
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The Application Type determines the type of motion control
application. This attribute is used to set the Gain Tuning Configuration
Bits.
Table 44 provides the gains established base on the application type.
Table 44 - Customize Gains to Tune
Application Type Kpi Kvi ihold | Kvff Kaff | torqLPF
Custom™ - - - - -
Basic (V20 and later) No No No Yes No Yes
Basic (V19 and earlier) | No No No No No -
Tracking No Yes No Yes Yes Yes
Point-to-Point Yes No Yes No No Yes
Constant Speed No Yes No Yes No Yes
(1) Ifyou set the type to Custom, you can control the individual gain calculations by changing the bit settings in the
Gain Tuning Configuration Bits Attribute.

TIP  Forinformation about other attribute calculations, see the specific attribute
description in the Integrated Motion on the EtherNet/IP Reference Manual,
publication MOTION-RM003.

5. Choose a Loop Response, if applicable.
General
Hxis Corfiguration: IPosﬂion Loop ']
Feedback Corfiguration: IMotor Feedback ']
Application Type: lBasic: ']
Loop Response: [Medum v]
Low
et G W}
Motion Group: | CIF_Mation 7]
6. Click Apply.
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Axis Scheduling
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This chapter describes how to configure the Axis Scheduling feature that is in
the Motion Group properties dialog box.

Axis Scheduling provides a way for you to configure drives to run at different
update rates. Axis Scheduling can improve the performance of your controllers.
You can use Axis Scheduling with integrated motion drives and virtual axes. By
using Axis Scheduling, you can optimize your controller, network, and drive
performance. For smaller controller applications (CompactLogix™), you can
expect to see a significant improvement in system performance.

Many applications have motion drives with different performance
requirements. At the simplest level, motion drives can be assigned into a ‘fast’
and ‘slow’ update rate groupings.

e The ‘fast’ group typically includes high-speed coordinated process
positioning drives with aggressive PCAM or interpolation profiles and
auxiliary functions like registration position/velocity phase correction.

o The ‘slow’ group typically includes non-coordinated motion drives used
for automatic machine reconfiguration, non-coordinated point-to-point
motion process drives, or coordinated drives with less aggressive PCAM
or gearing functions.
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About Axis Scheduling

146

Axis Scheduling is compatible with these products:
o ControlLogix* 5580 controllers
¢ GuardLogix® 5580 controllers
o CompactLogix™ 5380 controllers
o Compact GuardLogix 5380 controllers
¢ ControlLogix 5570 controllers
¢ GuardLogix 5570 controllers
o CompactLogix 5370 controllers
e Compact GuardLogix 5370 controllers

¢ All Integrated Motion EtherNet/IP™ drives, for example, Kinetix”,
PowerFlex’, and other third-party drives

Axis Scheduling can improve ControlLogix and CompactLogix EtherNet/IP
Integrated Architecture® Motion system performance by reducing average
Logix controller and EtherNet/IP network utilization. Axis Scheduling
supports three separate controller/network motion drive update rates per
controller, one rate for high-performance drives, and two additional rates for
lower performance drives.

For example, suppose that you have a robot that removes product from a
conveyor belt. There are three precision axes on the robot and four general-
purpose axes on the conveyor belt. If you configure the controller to run all
seven axes at 2 ms to control the precision axes, this setting takes the network
utilization of your controller too high. In the past, one option would have been
to run all seven axes at 8 ms, but this setting is not fast or precise enough for the
robot axes. So you have had to add a second controller and Ethernet module to
get the performance you needed. Axis Schedulinglets you configure the axes at
different rates that are based on the needs of the application, which balances
the motion performance and network utilization of your controller.

With Axis Scheduling, you can configure the axes on the robot to run at a
faster base-update rate (2 ms) than the rate of the conveyor (8 ms).

With the ability to configure three update periods, the four conveyor axes can
run as one channel, which appears to the controller as one drive. The axes are
updated round-robin style; every 2 ms, three of the robot axes and one of the
conveyor axes are updated.

During the next update, three robot axes are updated and then the next
conveyor axis is updated; eventually all conveyor axes are updated and the
process starts again. The controller updates four axes every update period. The
controller can handle the load of four axes easier than a load of seven axes. This
capability improves the performance of the controller.
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Timing Model

The general timing model for the integrated motion on the EtherNet/IP
network I/O connection data exchange is described in this section. The
Timing Model field on the Attribute tab of the Motion Group Properties

dialog box is shown as One Cycle or Two Cycle. See Figure 21 for an example.

Figure 21 - Timing Model Attribute Examples

L& Motion Group Properties - MG

Pis Assignmertt | Atibute | Tag

o o]

Base Update Period:
Altemate 1 Update:
Atemate 2 Update:

General Fault Type:

20 = | ms {n 05 increments) |fuwis Schedule

20 e

20 ms

Non Major Fautt  +

Timing Model:

One Cycle |

Scan Times (elapsed time):

Ma: {us)
Last fus)
Average: fus)

L Motion Group Properties - MG

Aois Assignment | Attibute | Tag

[= e ]

Base Update Period: 20 =
Altemate 1 Update 20
Altemate 2 Update 20

General Fault Type:

Mon Major Fauk

me (in 0.5increments.) |Axis Schedule
ms

ms

Timing Model: Two Cycle

Scan Times (elapsed time)

Manc: fus) Reset Max
Last: fus)
Average: fus)
Cancel Aoply He
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One Cycle Timing

The Controller Update Period paces data exchange between the device and the
controller with one Device-to-Controller data packet that is sent for every
Controller-to-Device data packet received. The Controller-to-Device
Connection packets are sent periodically according to the configured
Controller Update Period. The Device Update Period, which is the update
period at which the device performs its control calculations, is typically much
faster than the Controller Update Period. The basic integrated motion on the
EtherNet/IP network 1-cycle timing model is shown in Figure 22.

Figure 22 - Integrated Motion on the EtherNet/IP Network One Cycle Timing Model

Input Traffic No Motion Traffic Output Traffic
i i i 1
/ Connection Update Device Update Period
Device Interrupt Timer I '
1 ] l l I | | | | [ |
| | T I I LI ] T T I | | !
| 250ps !
Device Interrupt Service ' :
Motion D\to-C1/0 Connection \ Actual Position
1 1
| S | S
Motion C-to-D\//0 Connection / @ @ /

|

I Motion Planner f

{ Motion Planner

i 1

|
Controller Task / i \ @ /:md Position

i

H

(ontrolier Update Period (1 ms)

Controller Task Timer Events L
f i I i
Controller Task

Phase Offset
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A
v
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Two Cycle Timing

The Two Cycle Timing Model that is shown in Figure 23 begins with the
device transmitting the D-to-C connection packet to the controller at the
beginning of the update cycle. In this case, the Controller Task does not start
until half way through the update cycle. This start point allows more time for
the D-to-C connection packet to reach the controller before the Motion
Planner task runs. Unlike the One Cycle Timing Model, the C-to-D
connection packet is not transmitted back to the device until the next time the
Motion Planner task runs. This delay again allows more time for the C-to-D
connection packet to reach the device. It takes two connection cycles to
complete the I/O data transaction with the device.

Figure 23 - Integrated Motion on the EtherNet/IP Network Two Cycle Timing Model
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Axis Scheduling In the Studio 5000 Logix Designer application, you use the Axis Schedule

Confi gurati on Panel, accessible from the Attribute tab of the Motion Group Properties dialog
box, to configure the update periods. The Axis Schedule Panel provides a Base
Update Period and two alternatives. Information such as Estimated Utilization
and Actual Utilization appear on this panel.

B Axis Schedule = ===
Update Period and Schedule

Base: Alternate 1: Alternate 2:
a0 ~ [ ms (in 0.5 increments) 3.0 - | ms 200 w| ms
Axis_000 Axis_001 aixs_03_produced
Axis_003 Axis_007 Axis_002
Axis_005 Axis_014_Consumed Axis_0D08
axis_01_produced axis_02_produced Axis_015_Consumed
Axis_013_Consumed B Axis_09_FB_CE P Axis_10_FB_CE
Axis_04 LJ Axis_10_CIP LJ
Axis_06 Axis_11 FB_HA
Axis_12_FB_CE

- << <<
Estimated Utilization - Motion Actual Utilization - Motion

Logix Controller: 25.5 % Logix Controller:

Task IjO Cyde: 52.4 % Task If0 Cyde:

Connection IO Cyde: 32.0 %

Communications: 23.7 %

Ethernet Media: 3.5%

0K ] I Cancel Appl Help

The alternative rates for lower performance drives provide a way for multiple
drives to be ‘multiplexed’ through one drive update channel. Axis Scheduling
allows multiple drives to be updated by using the same amount of controller
and network capacity as used in updating one non-multiplexed drive.

For more information on how to configure a motion group for Kinetix drives,
see Create a Motion Group on page 42. For more information on how to
configure a motion group for PowerFlex drives, see Create a Motion Group on
page111.
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COnfigure the Update Periods Follow these steps to configure the update periods:

TIP  To change all update rates to the same value, refer to the

example on page 155.

1. Double-click the Motion Group.
The Motion Group Properties dialog box appears.

(3 Motion Group Properties - Motion_Group_101 =1 @

Podis Assignment | Attribute | Tag
Unassigned: Assigned:
Pods_00 | | Ads_000 -
tos_01 — | | #ds_0m1 —
Pods_02 Fods_002
fois_03 fais_003
Pods_08 Fods_005 L
Pods_09 =|| |Ads_007 =
Ios_1 fogs_008
Pods_10 adis_01_produced
Buis_101 Hodis_013_Consumed
Pods_11 Huis_014_Consumed l
Pods_12 ~ | | Ads_015_Consumed
Ais_13 adis_{2_produced
Pogs_14 adis_03_produced
BAxis_15 - | | Ads_04 -

2. Assign axes to the group if necessary.

3. Click Apply.

4. Go to the Attribute tab.

(% Motion Group Properties - Motion_Group_101 = s

| Huis Assignment | Ptribute |Tag |

Base Update Period: 4.0] | ms in 05 increments) | f&ds Schedule

Atemate 1 Update: 80 ms
Atemate 2 Update: 200 ms
General Fault Type:
Timing Model: Cne Cycle

Scan Times (glapsed time):

Mae: {us)
Last: fus)
Average: {us)
OK ][ Ccancel Help
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152

5. Choose a Base Update Period.

In this example, the Base Update Period is 4.0 ms and the Alternate 1
and 2 Update Periods are 8 ms and 20 ms. The base period acts as the
anchor value for the axis scheduling feature.

The Alternate Update Periods are multiples of the base. You can edit the
Base Update Period when the controller is offline and is read-only when
the controller is online. The alternate rates on the Attribute tab are read-
only.

To go to the Axis Schedule Panel, click the Axis Schedule.

Cé Motion Group Properties - Motion_Group_101 = @

fods Assignment | Attibute | Tag

Base Update Period [4.] ms n 0.Bincrements.} |Ads Schedule

Atemate 1 Update 3.0 ms

The Axis Schedule Panel appears.

B Axis Schedule EI@

Update Period and Schedule
Base: Alternate 1: Alternate 2:

ms (in 0.5 increments) ms ms

Axis_000 -
Axis_001

Axis_002

Axis_003

Axis_005 pe pe
poss 2] 2]
Axis_008
axis_01_produced

Axis_013_Consumed
Axis_014_Consumed
Axis_015_Consumed
axis_02_produced

axis_03_produced
Axis_04 -

m

Estimated Utilization - Motion Actual Utilization - Motion
Logix Controller: 35.6 % Logix Controller:
Task IjO Cyde: 81.1% Task IjO Cyde:
Connection IfO Cyde: 44,45
Communications: 38.0%

Ethernet Media: 5.6 %

[ oK ] [ Cancel ] [ Apply ] [ Help ]

The axes that you assigned in the Axis Assignment tab appear in the
Base column.
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7. To assign the axes to the Alternate Update Periods, use the positioning

arrows.

The axes appear in the Alternate columns.

s Axis Schedule

axis_01_produced

axis_02_produced

[E=5ECH =5
Update Period and Schedule
Base: Alternate 1: Alternate 2:
Axis_000 Axis_001 Axis_002
Axis_003 Axis_007 Axis_003
Axis_005 Axis_014_Consumed Axis_015_Consumed

axis_03_produced

Axis_013_Consumed -» | |Axis_09_FB_CE -> | |Axis_10_FB_CE
Axis_04 - Axis_10_CIP -

Axis_06 Axis_11_FB_HA

Axis_12_FB_CE

Estimated Utilization - Motion Actual Utilization - Motion

Logix Controller: 25.5 % Logix Controller:
Task IfO Cyde: 52.4 % Task IO Cyde:
Connection IO Cyde: 32.0 %
Communications: 23.7%
Ethernet Media: 3.5%
ok | [ cancal Apply Help

8. Choose the Alternate 1 Update Period.

The multipliers range from 2...32, so if the base update rate is 2.0, the
values in the alternate rates are 4, 6, 8, 10, 12...32. If the base update rate
is 3.0, the values are 6, 9, 12, 15, and so on.

If you change the Base rate to a value that the Alternate rate value is nota
multiple of, a warning flag appears next to the Alternate rate.

=N |Eon ===

By Axis Schedule

Update Period and Schedule
Base: Alternate 1: Alternate 2:
6.0 ~ | ms {in 0.5 increments) ms © ms ©
Axis_000 Axis_001 Axis_002
Axis_003 Axis_007 Axis_008
Axis_005

axis_01_produced

Axis_014_Consumed
axis_02_produced

Axis_013_Consumed pee Axis_09_FB_CE pee Axis_10_FB_CE
Axis_04 - Axis_10_CIP -

Axis_06 Axis_11_FB_HA

Axis_12_FB_CE

Axis_015_Consumed
axis_03_produced

Estimated Utilization - Motion Actual Utilization - Motion

Logix Controller: 19.8 % Logix Controller:
Task IjO Cyde: 40.7 % Task [jO Cyde:
Connection If0 Cyde: 23.8 %

Communications: 18.7 %

Ethernet Media: 2.7 %

OK ] [ Cancel

J

Apply ] [ Help
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Once an alternate rate is set on the Axis Schedule Panel, the Base Update
Period for the group on the Attribute tab becomes disabled. You can still
set the base update rate on the Axis Schedule Panel.

A warning appears and the value is set to either 0.5 or 32 if you enter a
value outside of the acceptable range.

Logix Designer ﬁ

Ermor: Failed to modify properties for the Base Update Period.
Atemate Update Periods need to be a multiple of the Base Update Period.
Please select new Atemate Update Periods

Envor 28312-80004005

TIP  If the Base Update Period is too small, the controller does not have time to
execute non-motion related Ladder Logic.

As a result, the configuration sets the lower limit on the Base Update Period
that is based on the number of axes in the group.

You can use Integrated Architecture Builder (IAB) to determine the
performance information that is based on your system configuration.

Too many axes per base rate can indicate one of the following:

o There is not enough time for the motion task to execute, which
results in a motion task overlap error.

o There are high-application program scan times, which affect all logic:
program logic that supports motion applications and general
program logic.

9. Choose the Alternate 2 update period.

If the base update rate is changed to a value that invalidates the alternate
update rates, a warning tool tip appears.

Alternate 2:

ETROEAN

Axis_002 Alternate F'Ierlccl is invalid related to Base h
. Ll

If you click OK or Apply, a warning box appears that tells you that you
must select valid alternate update rates before you apply any changes.

10. Update the periods as required.
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11. Click Apply.

The Alternate update rates appear on the Attribute tab.

['g Motion Group Properties - Motion_Group_101

| Huis Assignmert | Atribute |Tag |

(= o e

Base Update Period: m

ms {in 0.5 increments.) |Axis Schedule

Altemate 1 Update: 80 ms
Altemate 2 Update: 200 me
General Fault Type:
Timing Model: One Cycle

Scan Times (elapsed time):

Manc: fus)
Last: fus)
Average: (us)
[ ok [ Camcet ][ Aol Help

The following example shows what happens on the various dialog boxes when

all update rates are changed to the same value.

1. To change all rates to the same value, for example 4 ms, go to the Axis

Schedule Panel.
R Axis Schedule = =
Update Period and Schedule
Base: Alternate 1: Alternate 2:
Axis_000 Axis_001 Axis_002
Axis_003 Axis_007 Axis_008
Axis_005 Axis_014_Consumed Axiz_015_Consumed

axis_01_produced axis_02_produced

Axis_013_Consumed e Axis_09_FB_CE
Axis_04 - Axis_10_CIP
Axis_08 Axis_11 FB_HA
Axis_12_FB_CE

axis_03_produced
Axis_10_FB_CE

Estimated Utilization - Motion

Logix Controller: 35.6 %
Task IjO Cycle: 81.1%
Connection IfO Cyde: 44,4 %
Communications: 38.0 %
Ethernet Media: 5.6 %

Actual Utilization - Motion
Logix Controller:
Task IjO Cydle:

o ) [cma ] [ sy ] (e
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The Base Update Period on the Attribute tab becomes active.

Lo o]

L@ Mation Group Properties - Motion_Group_101

| Mods Assignment | Attribute |TE|g |

Base Update Period:

Altemate 1 Update: 40 ms
Altemate 2 Update: 40 ms
General Fault Type:
Timing Model: One Cycle

Scan Times (glapsed time):

4.0 = ms(in 0.5increments.) |Axis Schedule

Max: {us)
Last: {us)
Average: (us)
[ QK H Carnicel ] Apphy Help

After you have made all update periods in the Axis Schedule Panel, the
update period values are the same and the Base Update Period is now
active. The Alternate Update Periods are always read-only.

2. Change the Base Update Period.

Lo [ -5-]]

L@ Moation Group Properties - Motion_Group_101

| Fodis Assignment | Atribute™ |Tag |

Base Update Period: 5.0 = | ms (in 0.5 increments ) | fods Scheduls

Altemate 1 Update: 40 ms
Atemate 2 Update: 40 ms
General Fault Type:
Timing Model: Cne Cycle

Scan Times {glapsed time):

Ma: (us)
Last: us)
Average: (us)
OK |[ Cancel |[ ey |[ Heb
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After you click Apply (or OK), the values in the alternate fields change

to match the base.

L'g Mation Group Properties - Motion_Group_101

| fods Assignment | Attribute |Tag |

Lo o=

Base Update Period: 5.0)

Atemate 1 Update: 50 ms
Altemate 2 Update: 50 ms
General Fault Type:
Timing Model: Cine Cycle

Scan Times (glapsed time):

= ms {in D.5increments.) |Axis Schedule

Maox: (us) Reset Max
Last: {us)
Average: (us)
[ ok [ Canced || 0o Help

The values are also changed in the Axis Schedule Panel.

R Axis Schedule =R E=R—
Update Period and Schedule
Base: Alternate 1: Alternate 2:
Axis_000 Axis_001 Axis_002
Axis_003 Axis_007 Axis_008
Axis_005 Axis_014_Consumed Axis_015_Consumed

axis_01_produced

axis_02_produced

axis_03_produced
Axis_10_FB_CE

Axis_013_Consumed > Axis_09_FB_CE
Axis_04 - Axis_10_CIP
Axis_06 Axis_11_FB_HA
Axis_12_FB_CE

Estimated Utilization - Motion

Actual Utilization - Motion

Logix Controller: 28.5% Logix Controller:
Task 1O Cyde: 64.9 % Task 1O Cyde:
Connection If0 Cyde: 35.5 %
Communications: 30.4 %
Ethernet Media: 4.4 %
[ OK. J [ Cancel Apply

Rockwell Automation Publication MOTION-UMO003K-EN-P - January 2019

157



Chapter7  Axis Scheduling

Motion Utilization The following values are updated in real time as you change your
configuration. You can see how the utilization metrics are responding to your
configuration changes and you can modify your configuration.

Estimated Utilization - Motion Actual Utilization - Motion
Logix Controller: 66.1 % iy Logix Controller:
Task [0 Cyde: 135.4 % X Task I/O Cyde:
Connection 10 Cyde: T7.2 % — —
focy : | Litilization Limit Exceeded h
Comrmunications: 62.7 % Ay
Ethernet Media: 9.2 %

o The yellow warning icons indicate that the value is at the borderline of
the controller capabilities.

e The red X next to the Task I/O Cycle and Connection I/O Cycle
warnings indicates that the value has reached beyond what the motion
task cycle can handle.

If you are reaching utilization limits and you only have the Base Update Period
that is assigned to axes, start to assign axes to the Alternate Update Periods.

Table 45 - Utilization Parameter Descriptions

Parameter Description

Estimated Utilization - Motion Estimated utilization assumes basic default configuration with no active
motion planner activity, no transmission statistics, and no cyclic read or write.

The estimated percent of time the controller spends on motion while online.

Logix Controller The estimated percentage of time of the Logix controller that a motion task
consumes. If this value exceeds 50%, a warning icon appears. If this value
exceeds 80%, an error icon appears.

Task 1/0 Cycle The estimated percentage of time available in the update cycle Motion Task
to process input, run motion planner, and send output to motion devices. If
this value exceeds 100%, a warning icon appears. If this value exceeds (200
connection 1/0 cycle Cycle)%, an error icon appears.

Connection 1/0 Cycle The estimated percentage of time available in the update cycle for input and
output data transmission over the motion connection. If this value exceeds
80%, a warning icon appears. If the value exceeds 100%, an error icon
appears.

Communications Shows the estimated percentage of time of the communications controller
that the motion connection packets consume. If this value exceeds 50%, a
warning icon appears. If this value exceeds 100%, an error icon appears.

Ethernet Media Shows the estimated percentage of Ethernet media bandwidth that motion-
connection packet traffic uses. If the value exceeds 50%, a warning icon
appears. If the values exceed 100%, an error icon appears.

Actual Utilization - Motion Actual utilization is based on measurements that are made by the Logix
controller. Actual utilization values can be substantially higher than
estimated utilization values depending on factors such as active motion
planner activity, transmission statistics, and cyclic read or write data.

Logix Controller Shows the actual percentage of time of the Logix controller that the motion
task consumes.
Task 1/0 Cycle Shows the actual percentage of time available in the update cycle for motion

task to process input, run motion planner, and send output to motion devices.
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Topic Page
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Example 7: 842E-CM Integrated Motion Encoder with Master Feedback 183

This chapter provides typical axis-configuration examples when using
Kinetix® 350, Kinetix 5500, Kinetix 6500, and Kinetix 5700 drives. The
differences between the Kinetix drives are noted where applicable.

Kinetix 5700 drive configurations are similar to the examples in this chapter.
For more examples of how to configure the Kinetix 5700 drive, see the Kinetix
5700 Servo Drives User Manual, publication 2198-UMO002.

Example 1: Position Loop Inhthils exalm(}i)le, iou createl an jzXlIS_(C:lIP_DRIVE and a Kinf:ti;(1 6500 drive,
. which includes the control module and a power structure. You then connect
with Motor Feedback only the motor feedback cable to the Motor Feedback port of the Kinetix 6500
drive.

1. Once you have created an AXIS_CIP_DRIVE, open the Axis

Properties.
2. From the Axis Configuration pull-down menu, choose Position Loop.
3. From the Feedback Configuration pull-down menu, choose Motor

Feedback.

The axis and feedback configurations determine the control mode.

For more information on the control modes, see the Integrated Motion on the
EtherNet/IP network Reference Manual, publication MOTION-RMO003.
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Figure 24 - Example 1: General Dialog Box, Position Loop with Motor Feedback Only

@Mis Properties - Axis_1 [ = I@
Categories:
- General
£~ Mator
. Model Huis Corfiguration: [Posi‘tion Loop v]
----- Motor Feedback Feedback Configuration: [Motor Feedback -]
----- Scaling - . ’
----- Hookup Tests bl [Ba&c v]
----- Pelarity Loop Response: [Medium ']
----- Autetune
- Load Assigned Group

- Backlash

- Compliange Mation Group: [Motion_Group_m‘I v] G law Group

- Friction Update Period: 20

- Observer
""" il Assodiated Module
----- Velocity Loop _ The type of drive you selected and the power
----- Acceleration Loop Rl (CIP_KeK z) structure you assigned via the Kinetix 6500 Module
----- Torgque/Cument Loop Madule Type: 2094-ENO2D-M01-50 Properties.
..... = : ) -
_____ E':;:gr Fowes Srciae 2094-ACO9-MOZ-M For more information, see Add a Kinetix EtherNet/IP
----- Actions s Number: /[1 .] Drive on page 32
----- Drive Parameters
----- Parameter List The newly created Kinetix 6500 drive module name is
""" Status the default. The Axis Number defaults to 1, indicating
_Fr:”“S & Aams the primary axis of the drive. Axis Number 2 is used only

£ for configuring a Feedback Only axis.
Hods State:

TIP  After you have configured the axis and you change the Axis Configuration
type or the Axis Number, some of the configuration information is set to
default values. This change can cause some previously entered data to be
reset back to its default setting.

When you select the Position Loop with Motor Feedback, the Motor
and Motor Feedback dialog boxes become available.

4. Choose Catalog Number as the Motor Data Source.
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5. Click Change Catalog and choose your motor.
In this case, a MPL-B310P-M motor was chosen.

Figure 25 - Example 1: Position Loop with Motor Feedback Only, Motor Dialog Box

£ Auis Properties - KBK 1 o 3=
Categories:

. General Motor Device Specification

‘... Model Data Source: Catalog Number v]

*
ke Catalog Number:  MPLE310P-M
- Sealing
- Hookup Tests Motor Type: Rotary Permanent Magnet
- Polarty . .
. Autotune Units: Rev
- Nameplate [ Datasheet - Phase to Phase parameters
Rated Power: 077 kW Pole Count: 8
Rated Voltage: 460.0 Volts (RMS)

i Dbserver
. Position Loop Rated Speed: 5000.0 RFM Max Speed: 5000.0 RFM
- Velocity Loop Rated Cument; 17 Amps (RM3) Peak Cument; 502 Amps (RMS)
- Acceleration Loop . _— o
L P Bl Rated Torque: 1.58 M-m Motor Overoad Limit: ~ 100.0 “ Rated
- Planner
- Homing
- Actions
- Drive Parameters
- Parameter List
- Status
- Faults & Alarms
- Tag

Fodg State:

o) Come ) T ) o)

Click Change Catalog to choose motors from the motion database.
When you specify your motor this way, the motor specification data is
automatically entered for you.

If the motor you are using is not in the Change Catalog list, then it is not
in the Motion Database. You have to input the specification data or add
a custom motor to the Motion Database that can be selected.

For more information, see Choose Nameplate as the Motor Data Source
on page 52.
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Figure 26 - Example 1: Position Loop with Motor Feedback Only, Scaling Dialog Box

@ Auxis Properties - Axis_1 = @
Categories:
- General Scaling to Convert Motion from Controller Units to User Defined Units
= Matar ————————— —_—
i Load Type: Direct Coupled Rotary - Parameters...
Transmission
1 1
Actuator
<none
1.0 Millimeter/Rev
1.0 Millimeter
Scaling
----- Position Loop Units: Position Units
----- Velocity Loop : . §
Sealing: Position Linit 1.0
..... Aceeleration Loop caing 1.0 osition Units per Maotor Re
----- TorqueCument Loop Travel
""" Planner Mode: Unlimited -
----- Homing
..... Actions 1000.0
----- Drive Parameters 10 10
----- Parameter List - -
..... Status [ Scft Traved Limits
----- Faults & Alams 0
..... Tag -
Auds State:
Manual Tune... [ QK ] I Cancel Apply Help

6. Choose the Load Type.
7. Enter the Scaling Units.
8. Choose the Travel Mode.
For more information about Scaling, see Scaling on page 222.
9. Click Apply.

You are now finished configuring the axis for Position Loop with Motor

Feedback.
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Example 2: Position Loop
with Dual Feedback

In this example, you create an AXIS_CIP_DRIVE and a Kinetix 6500 drive,
which includes the control module and a power structure. You must configure
both feedback ports. You must have two feedback cables that are connected to

the Kinetix 6500 drive for one axis.

You connect the Motor Feedback cable to the Motor Feedback port, and the
Load Feedback cable to the Aux Feedback port of the Kinetix 6500 drive.

1.

Once you have created an AXIS_CIP_DRIVE, open the Axis

Properties.

From the Axis Configuration pull-down menu, choose Position Loop.

From the Feedback Configuration pull-down menu, choose Dual

Feedback.

The axis and feedback configurations determine the control mode.

For more information on the control modes, see the Integrated Motion
on the EtherNet/IP Network Reference Manual,
publication MOTION-RMO003.

Figure 27 - Example 2: Position Loop with Dual Feedback, General Dialog Box

Categories:

£ Matar

----- Position Loop
----- Velocity Loop

----- Planner

@ Axis Properties - Axis_1

----- Acceleration Loop
----- Torgue/Current Loop

General

Auis Configuration:

Feedback Configuration:

Application Type:

Loop Response:

Assigned Group
Motion Group:
Update Period:

Associated Module

Madule:
Module Type:
Power Structure:

Pods Number:

/ h

lPosi‘tion Loop

[ Motor Feedback

[Baﬂc

ll‘t"ledium

[ Metion_Group_101

20

|CIP_KsK

2094-END2D-MD1-50

2094 BCO2Mo2M  E—— |

)

Pods State:

..... Faults & A| The newly created Kinetix 6500 drive module name is
----- Tag the default. The Axis Number defaults to 1, indicating
the primary axis of the drive. Axis Number 2 is used only
for configuring a Feedback Only axis.

Manual Ture...

o ==

The type of drive you selected and the power
structure you assigned via the Kinetix 6500 Module

Properties.

For more information, see Add a Kinetix EtherNet/IP

Drive on page 32.

] [ Cancel Apph

Help

Rockwell Automation Publication MOTION-UMO003K-EN-P - January 2019

163


http://literature.rockwellautomation.com/idc/groups/literature/documents/rm/motion-rm003_-en-p.pdf

Chapter 8

Configuration Examples for a Kinetix Drive

IMPORTANT  After you have configured the axis and you change the Axis Configuration

type or the Axis Number, some of the configuration information is set to
default values. This change can cause some previously entered data to be
reset back to its default setting.

Now that you defined the axis as being a Position Loop with Dual
Feedback axis, the Motor, Motor Feedback, and Load dialog boxes
become available.

From the Data Source pull-down menu, choose Catalog Number.
Click Change Catalog and choose your motor.
In this case, a MPL-B310P-M motor was chosen.

Figure 28 - Example 2: Position Loop with Dual Feedback, Motor Dialog Box

%% Axis Properties - K6K_1

Categories:

i Backlash
-Compliance

- Friction

i Observer

----- Position Loop

----- Velocity Loop

----- Acceleration Loop
----- Torque/Cument Loop
----- Planner

Pods State:

Manual Tune...

= [ =]

Data Source: ICa‘tang Number Y‘ Parameters...
Catalog Number:  MPL-B310P-M
Motor Type: Rotary Permanent Magnet
Units: Rewv
Nameplate [ Datasheet - Phase to Phase parameters

Rated Power: 077 W Pole Count: 8

Rated Voltage: 460.0 Volts (RMS5)

Rated Speed: 5000.0 RPM Max Speed: 5000.0 RFM

Rated Cument: 17 Amps (RMS) Peak Current: hz2 Amps (RMS)

Rated Torgue: 158 MN-m Motor Overload Limit: ~ 100.0 . Rated

Coc ) [Comm) Cin ] [

164

When you select the Data Source for the motor specification, the
MPL-B310P-M motor is in the Motion Database, so you can select it by
Catalog Number. Notice that the specification data for this motor is
automatically entered for you.

If the motor you are using is not in the Change Catalog list, then it is not
in the Motion Database. You must input the specification data.

For more information, see Choose Nameplate as the Motor Data Source
on page 52.
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On the Motor Feedback dialog box, the information is automatically
filed in based on your selections on the Motor dialog box.

Figure 29 - Example 2: Position Loop with Dual Feedback, Motor Feedback Dialog Box

@ Axis Properties - Axis 1

Categories:

Sealing
- Hookup Tests
- Polarity
- Autotune

Device Function:
Feedback Channel:
Type:
Units:
Hiperface
Cycle Resalution:
Cycle Interpolation:
Effective Resolution:

. Observer
... Position Loop Startup Method:
- Velocity Loop Tums:
- Acceleration Loop
- TorgueCument Loop
- Planner
- Homing
- Actions
Drive Parameters Commutation
- Parameter List Alignment:
- Status
- Faults & Alamms Offset:
... Tag Polarity:
Fuis State:

Manual Tune...

= = =]

Motor Mourted Feedback S
Feedback 1
Hipeface
Rev
1024 Feedback Cycles/Rev
2048 Feedback Counts per Cycle
2097152 Feedback Counts per Rev
Absolute v
4096
Motor Ofict v |_— | The drive gets the commutation that is
= Degrd Offset directly from the motor.
Normal

Lo ) [Coma) Cam ) )

For information about Commutation, see Assign Motor Feedback on
page 54 and Applying the Commutation Hookup Test on page 232.

The axis is now configured as the primary feedback. The next task is to
configure Feedback 2 on the Load Feedback dialog box.

6. To assign the Load Feedback device, click the Define feedback device
hyperlink or go to the Module Properties of the drive.

Figure 30 - Example 2: Position Loop with Dual Feedback, Load Feedback Dialog Box, Load-side
Feedback

£ Asis Props

Categores

erties - Axis 1

-

- Motor
- Motor
Load

=

- Autotu
* - Load

-B
C

Postior

Status
-~ Fauits
Tag

General

g
- Model

i Feedback
Feedback|

Scdling
- Hockup Tests
Polarity

Friction
- Observer

~Velocity Loop
Aeceleration Loop

-~ Torque/Cumert Loop
Planner

-~ Homing

- Actions
Drive Parameters

-~ Parameter List

Device Function
Fesdback Channel:
Type:
Units:

ne

acklash
ompliance

n Loop

& Alams

Auds State:

Manual Tune

= e ]

Load Feedback Device Specification

Load-Side Feedback
Feedback 2

Parameters

¥ Device Type cannot be cenfigured urti
feedback device is defined for this Feedback
Chamnel in Associated Module
Define feedback device.

Net Specfied -
Rev -

OK | [ Comcel | [ ety | [ Hebp
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7. From the Load Feedback Device pull-down menu, choose Aux
Feedback Port.

8. To apply your changes and return to the Load Feedback dialog box, click
OK.

Figure 31 - Example 2: Kinetix 6500 Module Properties, Associated Axis Tab

| Module Properties: ENET_Module (2094-EN02D-M01-50 2.001) [= | = =]
| General I Connection | Time Sync I Module Info | Intemet Protocol | Port Corfiguration I Metwork | Associated Axes™ I Fower I Dil 4]+
Axis 1: |cpaxis v [ [ Newaxis... |
Motor Feedback Device: Motor Feedback Port
Load Feedback Device: [<.mne> V]
<none >
hux Feedbadk Port
Axis 2 (Auxiliary Axis): | S * Mew Axis...
Master Feedback Device: [<nor|e:> V]
Status: Offline [ 0K l ’ Cancsl ] ’ Apply ] ’ Help

9. Choose the Feedback Type and Units.

Figure 32 - Example 2: Position Loop with Dual Feedback, Load Feedback Dialog Box

@ Axis Properties - CIPAxis = @
Categories:
* .. Genera Load Feedback Device Specifi
[=J- Motor . . ”
o Device Function: Load-Side Feedback
- Motor Feedback Feedback Channel: Feedback 2
el [
A LUE":_' fedbads Typs: Sine/Cosine ~
Scaling
- Hookup Tests Units: Rev hd
- Polarity Sine/Cosine
i;lm;une Cycle Resolution: 1024 Feedback Cycles/Rev
- Loa:
... Backlash Cycle Interpolation: 2048 Feedback Counts per Cycle

Fumuhance Effective Resolution: 2097152 Feedback Courts per Rev
riction
... Ohserver Startup Method:
- Position Loop
- Vielocity Loop
Accel Lo . .
R A Default values for Resolution and Interpolation
- Planner are automatically provided. You must enter the
H A ; )
I actual resolution of load-side feedback device.
- Drive Parameters
- Parameter List
- Status
- Faults & Alamms
-Tag

Fuis State:

[ ok ] [ Cameel | [ ey | [ e
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Figure 33 - Example 2: Position Loop with Dual Feedback, Scaling Dialog Box

Categories:

@ Axis Properties - CIPAxis

* . General

= Motor

L. Model
-~ Matar Feedback
* - Load Feedback
- Scaling
- Hookup Tests
... Polarity
- Autotune

- Position Loop

- Velocity Loop

- Acceleration Loop
- Tarque/Current Loop
- Planner

- Homing

- Actions

- Drive Parameters
- Parameter List

- Status

- Faults & Alarms

... Tag

Load Type:

Transmission

Actuator

Scaling
Units
Scaling

Travel
Mode:

Pods State:

Manual Tune

Scaling to Convert Motion from Controller Units to User Defined Units

[ Soft Travel Limits

e e

Direct Coupled Rotary - Parameters...

1 1

nonez
1.0 Millimeter/Rev

1.0 Millimeter

‘ The Scaling values are in Load Feedback units.

Load Feedback

1.0 Load Feedback per 1.0 Load Rev

Unlimited -
10000

1.0 1.0

=
=]

o) (G ) [ ) [ )

Example 3: Feedback Only

You are now finished configuring the axis as Position Loop axis with

Dual Feedback.

10. To apply your changes and close Axis Properties, click OK.

In this example, you create a half axis AXIS_CIP_DRIVE type by using the

AUX Feedback port of the drive for Master Feedback. You must connect the
Master Feedback device cable to the Aux Feedback port of the Kinetix 6500
drive.

TIP  You can use feedback only axes, for example, as a master reference for
gearing, with PCAM moves, and MAOC output CAMs.

1. From the Axis Configuration pull-down menu, choose Feedback Only.

2. From the Feedback Configuration pull-down menu, choose Master

Feedback.

This selection determines the control mode.

For more information, see the Integrated Motion on the EtherNet/IP
network Reference Manual, publication MOTION-RMO003.

3. From the Module pull-down menu, choose the associated module that
you want to use for the Master Feedback device.

Rockwell Automation Publication MOTION-UMOO3K-EN-P - January 2019 167


http://literature.rockwellautomation.com/idc/groups/literature/documents/rm/motion-rm003_-en-p.pdf

Chapter 8

Configuration Examples for a Kinetix Drive

168

Figure 34 - Example 3: Feedback Only with Master Feedback, General Dialog Box

£ Axis Properties - Axis 1

Puis State:

o

General

Hode Corfiguration:
Feedback Corfiguration:

Assigned Group
Motion Group:
Update Period:

Associated Module
Module:
Module Type:
Power Structure:

Az Number:

[Feedback Only -
[ Master Feedback -]

Mation_Group_101 - ] D
=
[cIp_keK -
2084-END2D-M01-50
2094-AMOS-M
2 7)

i

The Axis Number is set to 2, because Axis 1is
already assigned to the primary axis of the drive.

[ ok | [ cancel | [ ooy

= [= =)

4. To associate the drive with the axis, click the Define feedback device

hyperlink.

Figure 35 - Example 3: Feedback Only with Master Feedback, Master Feedback Dialog Box

15 Axis Properties - Asis.1 =3 [ESE =<
Categories:
General Master Feedback Device Specification
Device Functon: Master Foedback
Seab [ Parameters.. |
Hz:::?p Tests Feedback Channel: Feedback 1
Polarity . ! Ty b rfigured until
Homing = Mot Spectied = ¥ le:dng:dcydp:::g%w;ef?n?df;grl:ms ;er;}:ihadc
Actions Units Channelin Associated Module.
T —ts Define feedback device
Parameter List
Status
Faults & Alarms
Tag . . N .
Feedback 1is the logical port for this axis that is
assigned to physical Port 2, or Aux Feedback
port of the Kinetix 6500 drive.
Fods State:
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5. From the Axis 2 (Auxiliary Axis) pull-down menu, choose
Axis_IV_Feedback Only to associate the axis.

Figure 36 - Example 3: Master Feedback Dialog Box

1| Module Properties: ENET_Module (2094-EN02D-M01-50 2.001) [o] = |==
|Gene|a\ | Connection | Time Sync I Module Info | Intemet Protocaol I Port Configuration I Netwark | Associated fwes™ F‘owerl D4 |+
Axis 1 [ Axis_111_position o) [ [ ewas... |
Motor Feedback Device: Motor Feedback Port
Load Feedback Device: [ <none > V]
Axis 2 (Auxiliary Axis): [A)ds_I\u'_Feedbangn\y '] [ MNew Axis...
Master Feedback Device: [Aux Feedback Port ']
Status: Offline [ OK ] [ Cancel ] [ Apply ] [ Help

6. From the Master Feedback Device pull-down menu, choose Aux
Feedback Port to map the port to the device.

TIP  The available ports are different for the Kinetix 5700 drives.
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7. To apply your changes and return to Axis Properties, click OK.

Figure 37 - Example 3: Feedback Only with Master Feedback, Master Feedback Dialog Box

@ Axis Properties - Axis_IV_FeedbackOnly = @
Categories:
o (General Master Feedback Device Specification
* . Master Feedback ) o —
. Scaling Device Function: Master Feedback Parameters...
- Hookup Tests Feedback Channel: Feedback 1<\
- Polarty Type: IDigitaI AaB v‘ This channel is Feedback 1 of AX'IS 2. 1tis Fonnfected to
-~ Homing e the Aux Feedback port of the primary axis. This
-~ Actions ' IRBV " Feedback-only axis is also known as the 1/2 axis.
- Drive Parameters Digital AqgB
gammeter List Cycle Resolution: 1024 Feedback Cycles/Rev
- Status
... Faults & Alamms Cycle Interpolation: 4 Feedback Counts per Cycle
- Tag Effective Resolution: 4096 Feedback Counts per Rev

Startup Method: Incremental  *

Default values are completed for you.

Pods State:
Manual Tune [ ok | | Canced | [ Aopy | [ Hep |
8. From the Type pull-down menu, choose Digital AqB as the feedback
type.
9. From the Units pull-down menu, choose Rev.
170 Rockwell Automation Publication MOTION-UMOO3K-EN-P - January 2019




Configuration Examples for a Kinetix Drive ~ Chapter 8

10. In the appropriate field, type the resolutions of your specific feedback

device.

Figure 38 - Example 3: Feedback Only with Master Feedback, Scaling Dialog Box

@ Axis Properties - Axis IV_FeedbackOnly = @
Categories:
..... General Sealing to Convert Motion from Controller Units to User Defined Units
* . Master Feedback — -
..... Load Type: Direct Coupled Rotary ~ Parameters. ..
----- Hookup Tests Transmission
..... Polarity - -
----- Homing
..... Actions Actuator
----- Drive Parameters nones
----- Parameter List
..... Status 1.0 Milimeter/Rev
""" Fauits & Alams 1.0 Millmeter
..... Tag
Scaling
Units: Position Units
Scaling: 1.0 Position Units per 1.0 Feedback Rev
Travel
Mode: Unlimited w7
1.0 1.0
[] Soft Travel Limits
Pods State:
Manual Tune [ QK ] I Cancel I I Apply I I Help

11. From the Load Type pull-down menu, choose your load type.

12.  Enter the Scaling Units.

13.  From the Mode pull-down menu, choose your Travel mode.

For more information about Scaling, see Scaling on page 222.

14. Click Apply.

You are now finished configuring an axis for Feedback Only.
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Example 4: Kinetix 5500
Drive, Velocity Loop with
Motor Feedback

In this example, you are configuring a Kinetix 5500 servo drive, catalog number
2098-H025-ERS, with motor feedback by using a Rotary Permanent Magnet
motor, catalog number VPL-A1001M-P.

You must connect the Motor Feedback cable to the Motor Feedback port of
the Kinetix 5500 drive and then configure the feedback port.

1. Once you have added the drive to your project and created an
AXIS_CIP_DRIVE, open the Axis Properties.

Figure 39 - Example 4: Velocity Loop with Motor Feedback, General Dialog Box

%> fuis Properties - Auis_2_K5500 o &=
Categories:
* ] General
=J-- Motor
_____ Model Axis Corfiguration: IVeIoci’ry Loop "I
i Analyzer Feedback Configuration: [Motor Feedback -
----- Mator Feedback o
_____ Scaling Application Type: IEasic "I
----- Hookup Tests Loop Response: IMedium 'I
----- Polarity
""" Autotune Assigned Group
—I-- Load —
_____ Compliance Mation Group: II‘u'Iution_Group_m‘I v] = e G
- Friction Update Period: 20
i Observer
""" Veloctty Loop Associated Module
----- Acceleration Loop -
..... Torque/Currert Loop Module: | K5500_Ads_2 -) Displays the type of drive you selected the Kinetix
----- Planner Module Type: 2198-HODS-ERS < 5500 Module Properties.
. :;rll::g Powsr Structure: 2198-HODB-ERS Fo_r more information, see Add a Kinetix EtherNet/IP
----- Drive Parameters Pods Number: I‘I 'I Drive on page 32
----- Parameter List
----- Status
----- Faults & Alarms The newly created Kinetix 5500 drive module name is
----- Tag the default. The Axis Number defaults to 1, indicating
the axis of the drive.
Pods State:
Marual Tune... oK l [ Cancel J [ Apply J I Help
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TIP  After you have configured the axis and you change the Axis Configuration
type or the Axis Number, some of the configuration information is set to
default values. This change can cause some previously entered data to be
reset back to its default setting.

After you select Velocity Loop with Motor Feedback, the Motor and
Motor Feedback dialog boxes become available.

2. Click the Motor dialog box.
3. Choose Catalog Number as the Motor Data Source.
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4.

Click Change Catalogand choose your motor, for example, catalog

number VPL-B0631T-C.

Figure 40 - Example 4: Velocity Loop with Motor Feedback, Motor Dialog Box

Categories:

-~ General

Maodel
Analyzer

----- Mator Feedback
----- Scaling

----- Hookup Tests

* - Load

: Compliance
Friction
Observer
Velocity Loop

- Aoceleration Loop
----- Torque,/Cument Loop
----- Planner

----- Homing

Fuig State:

Manual Tune...

15 Axis Properties - Axis_2_K5500

=[5 J==d
Motor Device Specification
Data Source: [C.atalog Mumber v
Catalog Mumber:  VPL-BIE21T-C Change Catalog...
Matar Type: Rotary Permanernt Magnet
Units: Rev
Hameplate { Datasheet - Phase to Phase parameters
Rated Power: N kW Paole Court: 8
Rated Voltage: 480.0 ‘volts (RMS}
Rated Speed: 2000.0 RPM Max Speed: anoo.n RFM
Rated Cument: 0.825 Amps (RMS) Peak Curment: 257 Amps (RMS)
Rated Torgue: D.46 M-m Motor Overdoad Limit: 1000 % Rated

[ ok | | cancel | [ ey | [ Hep |

When you select the Catalog Number for the motor specification, the
VPL-B0631T-C motor is in the Motion Database. The specification
data for this motor is automatically completed for you.

If the motor you are using is not in the Change Catalog list, then it is not
in the Motion Database. You must input the specification data or add a
custom motor to the Motion Database that can be selected.

For more information, sece Choose Nameplate as the Motor Data Source
on page 52.
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5. Click the Motor Feedback dialog box.

Figure 41 - Example 4: Velocity Loop with Motor Feedback, Motor Feedback Dialog Box

55 Axis Properties - Axis_2_K5500

Categories:

* L. Motor Feedback
----- Scaling
----- Hookup Tests

*E .

----- Velocity Loop

----- Acceleration Loop
----- Torgue/Cument Loop
----- Planner

Device Function:

Feedback Channel:

Type:

Units:

Hiperface DSL
Cycle Resolution:
Cycle Interpolation:

Startup Method:

Tums:

Commutation
Alignment:
Offset:

Muis State:

Manual Tune...

Effective Resolution:

= B

Motor Mounted Feedback
Feedback 1
Hiperface DSL
Rev
262144 Feedback Cycles/Rev
1 Feedback Counts per Cycle
262144 Feedback Counts per Rev
1
oo Degrees

[ oK l [ Cancel ] [ Apply ] [ Help ]
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With this drive and motor combination, the Motor-Mounted Feedback
that is available is the Hiperface DSL type. The data is automatically
populated based on that selection. You can assign the commutation
alignment.

Commutation
Alignment: [Mnit-:w Offset "]
Offzat: Mot Aligned

Motor Offset

Degrees

-
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6. To adjust the Scaling attributes, click the Scaling dialog box.

Figure 42 - Example 4: Velocity Loop with Motor Feedback, Scaling Dialog Box

4 Ais Properties - Axis 2 K5500 o e
Categories:
- General Sealing to Convert Motion from Controller Units to User Defined Units
* - Mator
o i Madel Load Type: Direct Coupled Rotary -
- Anahyzer Transmission
e Motor Feedback 1 1
-----
..... Hookup Tests Actuator
""" Polarity <nones
----- Autotune
* 5. 1.0 Milimeter/Rev
Compliance 1.0 Millimeter
Friction .
Observer Scaling
----- Velocity Loop Units: Pasition Units
%:qiz?cluor:el;rtmgop Scaling: 1.0 Position Units per 1.0 Motor Rev
..... Planner Travel
-----
----- Actions
----- Drive Parameters 1000.0
----- Parameter List 10 10
----- Status ' :
..... Faults & Alamms [T Soft Travel Limits
----- Tag 0.0
Pois State:
T =N ) B

7. Choose the Load Type.
8. Enter the Scaling Units.
9. Choose the Travel Mode.
For more information about Scaling, see Scaling on page 222.
10. Click Apply.

You are now finished configuring the Kinetix 5500 axis for Velocity
Loop with Motor Feedback.
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Example 5: Kinetix 350 Drive, In this example, create a project with a CompactLogix™ controller, for example,

Position Loop with Motor

Feedback

1769-L36ERM. You are configuring a Kinetix 350 drive, catalog number
2097-V33PR6-LM, with motor feedback by using a Rotary Permanent
Magnet motor, catalog number MPAR-A1xxxB-V2A.

You must connect the Motor Feedback cable to the Motor Feedback port of
the Kinetix 350 drive and then configure the feedback port.

1. Once you have added the drive to your project and created an
AXIS_CIP_DRIVE, open the Axis Properties.

Figure 43 - Example 5: Position Loop with Motor Feedback, General Dialog Box

@ Auxis Properties - ax_CIP_P1_on_K350_elect_cylinder = @
Categories:
* General
- Matar
.. Model Mxis Corfiguration: lPosﬂion Loop v‘
- Motor Feedback Feedback Corfiguration: [Motor Feedback "‘
- Scaling o ) -
. Hookup Tests Application Type: lEasnc v‘
- Polarity Loop Response: lMedium v]
- Autotune
= Lo:ad Assigned Group
i-- Backlash ) - — -
‘... Compliance Motion Group: lMD’[IOnd‘p v‘ e ew Gr
- Position Loop Update Period: 20
- Velocity Loop ‘—]
- Torque/Currertt Loop Associated Module
L Modu (K350_12A_240v |
i adule: _1£A, S . . .
4 | Homing Displays the type of drive you selected the Kinetix
- Actions Module Type: 2097-V33IPRE-LM 350 Module Properties
- Drive Parameters - .
I ea——— Fower Structure: ALTREE HREL] For more information, see Add a Kinetix EtherNet/IP
- Status Auxis Number: [‘I v‘ Drive on page 32.
- Faults & Alams
. Tag — - -
The newly created Kinetix 350 drive module name is the
default. The Axis Number defaults to 1, indicating the
axis of the drive.
Puds State:

Manual Tune...

oK | [ Cancel | [ pply | [ Heb
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TIP  After you have configured the axis and you change the Axis Configuration
type or the Axis Number, some of the configuration information is set to
default values. This change can cause some previously entered data to be
reset back to its default setting.

2. Click the Motor dialog box.
3. Choose Catalog Number as the Motor Data Source.
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4. Click Change Catalogand choose your motor, for example, catalog
number MPAR-AlxxxB-V2A.

Figure 44 - Example 5: Position Loop with Motor Feedback, Motor Dialog Box

@ Axis Properties - ax_CIP_P1_on_K350_elect_cylinder

Categories:

* B

*
*
#
*

Compliance

----- Position Loop

----- Velocity Loop

----- Torgue/Current Loop
----- Planner

Auis State:

Manual Tune...

Data Source: Catalog Number
Catalog Number:  MPAR-ATooB-V2A
Motor Type:

Units:

Nameplate [ Datasheet - Phase to Phase parameters

Rated Power:

Rated Voltage:

Rated Speed:

Rated Cument:
Rated Torque:

Rotany Pemmanent Magnet

Rev

0113
230.0
31500
0.81
0.34

KW

Volts (AMS)
RPM

Amps (RMS)

M-m

= o]
Paole Count: 8
Max Speed: 31500 RFM
Peak Curmrent: 205 Amps (RMS)
Mator Overoad Limt:  100.0 % Rated
[ ok | [ Camcel | [ ooy | [ Heb |

When you select the Catalog Number for the motor specification, the
MPAR-A1xxxB-V2A motor is in the Motion Database. The
specification data for this motor is automatically completed for you.

If the motor you are using is not in the Change Catalog list, then it is not
in the Motion Database. You must input the specification data or add a
custom motor to the Motion Database that can be selected.

For more information, sece Choose Nameplate as the Motor Data Source
on page 52.
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5. Click the Motor Feedback dialog box.

Figure 45 - Example 5: Position Loop with Motor Feedback, Motor Feedback Dialog Box

@ Axis Properties - ax_CIP_P1_on_K350_elect_cylinder =] @
Categories
* .. Generl Motor Feedback Device Specification
Device Function: Motor Mounted Feedback
Feedback Channel: Feedback 1
Type: Hiperface
Urits: Bev
Hiperface
.. Backlash Cycle Resolution: 128 Feedback Cycles/Rev
- Compliance Cycle Interpolation: 2048 Feedback Counts per Cycle
""" Nl Effective Resolution: 262144 Feedback Courts per Rev
----- Velocity Loop
----- Torque./Curert Loop SE b
----- Planner Tums: 4096
----- Homing
* L. Actions
----- Drive Parameters
----- Parameter List
----- Status )
----- Faults & Alams Commutation
----- Tag
Cffzet: 00 Degrees
Hods State:
ok ) [Coma ] | | e ]

With this drive and motor combination, the data is automatically

populated based on that selection.

Rockwell Automation Publication MOTION-UMO003K-EN-P - January 2019




Configuration Examples for a Kinetix Drive ~ Chapter 8
6. To adjust the Scaling attributes, click the Scaling dialog box.
Figure 46 - Example 5: Position Loop with Motor Feedback
@ Pzais Properties - ax_CIP_P1_on_K350_elect_cylinder = @
Categories:
Scaling to Convert Motion from Controller Units to User Defined Units
Load Type: Linear Actuztor
Transmission
Ratio 1:0: 1 =1 Rev
Actuator
Type: Screw
Backlash Lead: 30 Millimeter/Rev
Compliance 1.0 Millimeter
----- Position Loop .
_____ Velocity Loop Scaling
----- Torgue/Current Loop Units: Position Units
""" Planljer Scaling: 1.0 Position Units per 10 Load Milimeter
----- Homing
# .. Actions Travel
----- o Pt
----- Parameter List
..... Status Range: 1000.0 Position Units
----- Faults & Mlams 10 10
..... Tag - -
[ Soft Travel Limits
Puis State:
ok ) (o) o) [res

The default load type is linear actuator.

7. Enter the Scaling Units.
8. Enter the Travel Range.

For more information about Scaling, see Scaling on page 222.

9. Click OK.

You are now finished configuring the Kinetix 350 axis for Position Loop with

Motor Feedback.
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Example 6: Kinetix 5700 In this example, create a project with a ControlLogix® controller, for example,
Drive Frequency Control 1756-L73S. You are configuring a Kinetix 5700 drive, catalog number
y

. 2198-D006-ERS3, with no feedback by usinga HPK-Series High-power Servo
with No Feedback MOTOL.

1. Once you have added the drive to your project and created an
AXIS_CIP_DRIVE, open the Axis Properties.

2. From the Axis Configuration pull-down menu, choose Frequency
Control.

At the Feedback Configuration pull-down menu, No Feedback is the
only option.

Figure 47 - Example 6: Frequency Control with No Feedback, General Dialog Box

@ Axis Properties - Axis_1 = @
Categories:
* o General Defines the controller Control Mode.
=J-- Mator See the Integrated Motion on the EtherNet/
s Configuration: A Control Ed _
- Model ekt | Frequency Contro | IP Network Reference Manual, publication,
i Anahyzer Feedback Configuration: | Mo Feedback - MOTION-RM003
* L. Scaling :
----- Hookup Tests
----- Polarity
----- Plannar
----- Frequency Control Assigned Group
* L Actions ) . - — -
_____ T, — Mation Group: Mation_Group_101 vl lew G
----- Paramster List Update Period: 20
----- Status D
""" ;a“'ts & Alams Associated Module
..... o
Module: UM_DO0G - . -
G | = | Displays the type of drive you selected and power
Module Type: 2198-DO0E-ERS3 ~—— structure you assigned via the Kinetix 5700 drive
Power Structure: 2138-DO06-ERS3 Module Properties.
Toic Mimib o [i - See Add a Kinetix 5700 EtherNet/IP Drive on page 60.
The newly created Kinetix 5700 drive name is the
default. The Axis Number defaults to 1, indicating
the primary axis of the drive. Axis Number 2 is
used only for configuring a Feedback Only axis.
Huis State: Safety State:
nual Tune... [ QK ] | Cancel | | Apply | | Help
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3. From the Data Source pull-down menu, choose a data source.

In this case, the data source is Catalog Number and the Motion
Database provides values for these fields.

See the Display Motor Model Information on page 54 for more

information about data sources.

Figure 48 - Example 6: Frequency Control with No Feedback, Motor Dialog Box

&5 s Froperties - Asis 1 = e |
Calmgories:
General Motor Device Specification
*5 r o
v EM Dt Source. |Cotniag Humber |
L, th:'*ﬂ Catabog Number,  HPKD1307C-M
Hockup Tests Mater Type:
Pelnsty
i Uinta:
: Freguency Carirel Mameplate | Datasheet - Phase to Phase parameters
‘chons
[rive Farameters Fsted Fuwer LA W ol Courd:. 4
;WW"" Rated Vobags:  400.0 Voks (AMS) Fated frequency: 500 Hart
ot
S Rated Speed 148500 REM Max Speed: 30000 AP
Tea Rated Coment: 342 Ampa (RMS) Prake Cuamont 00 Ampa (RME)
Motor Ovedssd Limt: 1000 % Fsted
Fois Tate. Safety Stte:
ok | | G | | Ao | [ e

4. From the Frequency Control Method pull-down menu, choose the
appropriate method.

This example uses Basic Volts/Hertz.

5. Click Apply.

Figure 49 - Example 5: Frequency Control with No Feedback, Frequency Control Dialog Box

£ P Prcpertios - s 1 = |l
Calmyoses.

Ganersl Frequency Control
Metze p

k Frequency Control Method: | Basic Vota/Hert ]

P Maodimum Vokage: 4000 Vs (RMIS)
Sealng -

Mai : e Herte

ap Tosls m Freguency .
Polarsy Eresk Valtaga: 200 Vlts M)
Fisne Eresk Frequency. #0 Hartt
e St Boomt 23558088 Voka (RMS)
Dt Pammeters Fiun Bocet: 38558066 Volls (RMS)
Paramater List
St Uit
Foults § Homs Velocly Link Fosive. 1000 Pastion Lrds/s
el Velocty Limt Negatve:  -100.0 Paseion Lints.'s

Accelration Limt 488232 Pastion Lints's™2
Dincrinmeon Limit: 422311 Postion Linta/s"?
Foas State: Safety Stme.
sk | Corcal — .
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6. From the Load Type pull-down menu, choose the appropriate load type.

Figure 50 - Example 6: Frequency Control with No Feedback, Scaling Dialog Box Conversion

Units
2 Asis Properties - Axis_L o (2=
Categories
General Scaling to Convert Motion from Controller Uniits to User Defined Units:
=~ Motar P—
Load Type: Rotary Transmission A Parameters.
Transmission
£l Ratio 10 1 1 Rev
i~ Hookup Tests
i Polarty Actuator
- Planner <none>
‘- Frequency Cartrol
| Beons 10 Millmeter/Rev
-~ Drive Parameters 10 Milmeter
‘- Parameter List
- Status Scaling
i Faults & Mlams Units. Postion Units
Tag Serm 10 Postion Units/s per 10 Load Rev/s
Travel
Mode: Unlimited b
Ao it Safety State:
al Tune Cancel Appl Help

7. Enter the Transmission Ratio.

8. From the Actuator Type pull-down menu, choose the appropriate
actuator, if applicable.

9. Enter the Diameter dimensions.
10. Enter the Scaling Units.
See the Scaling on page 222 for more information.

11. From the Travel Mode pull-down menu, choose the appropriate travel
mode.

12. Click Apply.

You are now finished configuring the axis for Frequency Control with No

Feedback.
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Example 7: 842E-CM
Integrated Motion Encoder
with Master Feedback

In this example, create a project with a ControlLogix controller, for example,
1756-L73. You are configuring an 842E-CM encoder, catalog number
842-CM-M, with feedback only.

1. In the Controller Organizer, right-click Ethernet under the I/O
Configuration folder and choose New Module.

The Select Module Type dialog box appears.

Figure 51 - Example 7: Select Module Type Dialog Box

Select Module Type

Catalog | Module Discovery | Faverites |

B42ECM Hide Filiers &
Module Type Category Fiters E Module Type Vendor Fiters E
Analog [ Alen-Bradley |s
Communication Enchess +Hauser L4
Communications Adapter FANUC CORPORATION
Controller FANUC Robotics America
Digtal - Mettler-Toledo 5
Catalog Number Description Vender Category

B42ECMM Multi Tum Encoder - CIF Motion - 262144 Court Resol . Allen-Bradley Motion

B4ECMS Single Tum Encoder - CIP Motion - 262144 Count Res..  Allen-Bradley Motion
< I, | 3

2 of 436 Module Types Found Add to Favarites

[] Close an Create

Select your 842E-CM encoder as appropriate for your actual hardware

configuration.
3. Click Create.
The New Module dialog box appears.

Figure 52 - Example 7: New Module Dialog Box

Generdl” | Connection | Time Syne | Module Info | Intemet Protocol | Port Configuration | Network | Associated Axes | Motion Dia * [ *
Type: 842E-CM-M Multi Turn Encoder - CIP Motion - 262144 Count Resolution, 409...
Vendor: Allen-Bradey
Parent: UM ENZTR Ethemet Address
Name: CM_Encoder (@) Private Network: 192.168.1. 23 =
Desaiption: - 1P Address:
- () Host Name:
Module Definition
| Revision: 1.001
: Electronic Keying: Compatible Module
i Connection Motion
IHl
Il
i
Status: Crealing OK | [ Cancel | [ Hep
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10.

Configure the 842E-CM encoder.
a. Type the encoder Name.
b. Select an EtherNet/IP address option.
In this example, the Private Network address is selected.
c. Enter the address of your EtherNet/IP™ module.

In this example, the last octet of the address is 23.
To close the New Module dialog box, click OK.
To close the Select Module, click Close.
Type dialog box.

Right-click the 842E-CM encoder that you created and choose
Properties.

The Module Properties dialog box appears.

Conlfigure the Associated Axis tab and the motion group for your 842E-
CM encoder.

In this example, the feedback-only axis is named Master_Fdbk.

In the Controller Organizer, right-click the feedback-only axis and
choose Properties.

Select the General category.

Figure 53 - Example 7: 842E-CM Integrated Motion Encoder with Master Feedback, General

Dialog Box
% Auis Properties - Master_Fdbk o (3 =]
Categories:
. General
- Master Fesdback
Sealing A Corfiguration [FeedbackOny =]
Polariy Fesdback Corfiguration
Homing
* - Actions
- Drive Parameters
Parameter List
Status Assigned Group
Faults & Alams _ —
() (tewcns
Update Period 50 D
Associated Module
Module Type: B42ECHM
Power Structure N/A
s State
Wanual Tune. [ ok | [ cancel | [ Aoy | [ Hp |
11. From the Module pull-down menu, choose the 842E-CM encoder to

associate with your Feedback Only axis.

The Module Type field populates with the chosen encoder catalog

number.
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12.  Select the Master Feedback category.

Figure 54 - Example 7: 842E-CM Integrated Motion Encoder with Master Feedback, Master

Feedback Dialog Box

Categories:

-~ General
:
L. Scaling

- Polarity

£ Homing

.- Actions

i~ Diive Parameters
i Parameter List

©- Status

.- Faults & Alams

- Tag

Muis State:

3 Auis Properties - Master_Fdbk

Master Feedback Device Specification

Device Function

L= =]

Master Feedback Parmeters|
Feedback Channel Fesdbaok 1
rtegrated
Rev
Integrated
Cydle Resolution: 262144 Feedback Cycles/Rev
Cycle Interpolation 1 Feedback Courts per Cycle
Effective Resolution 262144 Feedback Counts per Rev
Startup Method (Pbsokte v |
Tums 0%
=N

Hepp

The Type and Units appear dim. The Cycle Resolution, Cycle
Interpolation, Effective Resolution, and Turns are automatically
completed with values from the AOP schema. The selections for the

Master Feedback category are automatic to make sure that valid values

are entered.

13. Click OK.
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Notes:
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Axis Configuration Examples for the
PowerFlex 755 Drive

Topic Page
Example 1: Position Loop with Motor Feedback Via a UFB Feedback Device 188
Example 2: Position Loop with Dual Motor Feedback Via a UFB Feedback Device 191
Example 3: Velocity Loop with Motor Feedback Via a UFB Feedback Device 196
Example 4: Velocity Loop with No Feedback 199
Example 5: Frequency Control with No Feedback 202
Example 6: Torque Loop with Feedback 206

This chapter provides example axis configurations when using a
PowerFlex® 755 drive.

The following six examples are typical axis-configuration applications for the
PowerFlex 755 drive:

e Position Loop with Motor Feedback

e DPosition Loop with Dual Feedback

e Velocity Loop with Motor Feedback

e Velocity Control with No Feedback

¢ Frequency Control with No Feedback

e Torque Loop with Feedback
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Examp'e 1: Position Loop This example describes how to create an AXIS_CIP_DRIVE axis that is

associated to a PowerFlex 755 drive with motor feedback via a universal

with Motor FEEdb?Ck Viaa feedback device, catalog number 20-750-UFB-1.
UFB Feedback Device

TIP  Remember that you already assigned the feedback device when you
added the drive to your project.

See Create an Axis for a PowerFlex 755 Drive on page 109 for more
information about feedback devices.

1. Once you have created an AXIS_CIP_DRIVE, open the Axis

Properties.
2. From the Axis Configuration pull-down menu, choose Position Loop.

When you choose the configuration type, it determines the Control
Mode.

See the Integrated Motion on the EtherNet/IP Network Reference
Manual, publication MOTTON-RMO003.

Figure 55 - Example 1: Position Loop with Motor Feedback, General Dialog Box

£ fods Properties - PF755 o ||-E- =]
Categories
& R General
g M"‘Dhude‘ fods Corfiquration: Pasiion Loop -
Motor Feedback Feedback Configuration: Mator Feedback s
----- Scaling M ]
_____ Ty Application Type: Basic -
Autotune Loop Response: Medium -
=~ Load
Backlash Assigned Group
gﬁ':zf;ﬂa Motion Group: Motion_Group_101 7] () [news
Poston Loop Update Period: 20 =
Velocity Loop
;WUE"CU"E” Loop Associated Module
i Modide: PEmSL <] Modulfedtype ShOWSI you (tjhe ]
* - Actians Modue Type: PowerFlex 755-EENET-CM type of drive you selected an
P Fouer St o 44 o S power structure you assigned
s e v [[— tovia the PowerFlex 755 drive
----- Tag Th I TPowerflex 755 dr il Module Properties.
e newly created PowerFlex rive module See Add a PowerFlex 755
name is the default. The Axis Number defaults Drive on page 99
- | to1,indicating the primary axis of the drive.
Fos St Axis Number 2 is used only for configuring a
Manual Tune Feedback 0n|y axis. [ cencel | [ mpy | [ He

3. From the Feedback Configuration pull-down menu, choose Motor

Feedback.

TIP  After you have configured the axis and you change the Axis Configuration
type or the Axis Number, some of the configuration information is set to
default values. This change can cause some previously entered data to be
reset back to its default setting.

Now that you defined the axis as being a Position Loop with Motor
Feedback, the Motor and Motor Feedback dialog boxes become
available.
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Figure 56 - Example 1: Position Loop with Motor Feedback, Motor Dialog Box
£ Audis Properties - PowerFlex_Axis_L = =]
Categories
el Motor Device Specification
=
Model Data Source: —Camlog Number - __Paramaefs
2o Catalog Number.  MPL-B310P-M
- Motor Feedback ? Change Catalog..
Lozd Feedback Motor Type: Rotary Permanent Magnet
- Scaling Unis:
Hookup Tests it ix
- Polarity Mameplate / Datasheet - Phase to Phase parameters
Autotune
- Load Rated Power: 0.7 kW Pole Court: 3
Backlash Rated Voltage: ~ 460.0 Vokis (RMS)
Compliznce
S Rated Speed:  5000.0 RPM
- Posttion Loop Rated Curert: 17 Amps (RMS) Peak Cument 502 Amps (RMS)
Velocity Loop .
e ol Motor Overload Limit: 1000 % Rated
Planner
-~ Homing
Actions
- Drive Parameters
Parameter List
- Status
- Faults & Alarms
Tag
A State:

4.
5.

Choose Catalog Number as the Data Source.

Click Change Catalog and choose a motor.

When you select the Catalog Number for the motor specification, the
MPL-B310P-M motor is in the Motion Database. The specification
data for this motor is automatically entered for you. If the motor you are
using is not in the Change Catalog list, then it is not in the Motion
Database. You have to enter the specification data on your own.

The Motor Feedback dialog box is automatically filled based on your

motor selection.

Figure 57 - Example 1: Position Loop with Motor Feedback, Motor Feedback Dialog Box

32> Axis Properties - PowerFlex_Axis 1 = EoR =5
Categories
. Generdl Motor Feedback Device Speciication
«
E Device Function Motor Mounted Feedback
H Feedback Channel: Feedback 1
Typs ip
e Hipsrface
. Hookup Tests Units Rev
Folarty Hiperface
s ﬁé‘;‘”“ Cycle Resalution 1024 Feedback Cycles/Rev
L Backlash Cycle Interpolation 1024 Feedback Counts per Cydle
Efective Resolution: 1048576 Feedback Counts per Rev
Velocity Leop Tums. 0%
- Torque/Current Loop
Plarner
- Homing
- Actions
Drive Parameters :
- Parameter List (ETTITELETT
Status Alignment: Not Aligned -
- Faults & Alams
& Offset: 0.0 Degrees Test Commutatio
Fods State:
ok | [ camcel | [ oo | [ b

6. Choose the Commutation Alignment.

For more information about Commutation, see Assign Motor Feedback
on page 54 and Applying the Commutation Hookup Test on page 232.
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Figure 58 - Example 1: Position Loop with Motor Feedback, Scaling Dialog Box

Categories
*

Analyzer
Motor Feedback
----- Hookup Tests
Polarity
----- Autotune
- Load
Backlash
Compliance
Observer
Posttion Loop
----- Velocity Loop
----- Torque/Cument Loop
Planner
----- Homing
----- Actions
Drive Parameters
----- Parameter List
----- Status
Faults & Aarms

s State:

Manual Tune

4% Ais Properties - PawerFlex s 1

Sealing to Convert Motion from Controller Units to User Defined Units

Load Type: Direct Coupled Rotary
Transmission

Actuator

Scaling
Uns Postion Units

Scaling: 1.0 Position Units per 1.0

Travel

Mode: Unlimited ~

Saft Travel Limits

0K

Parameters...

Cancel

Apply

Help

7. From the Load Type pull-down menu, choose your type of load.

8. Enter the Scaling Units.

9. From the Travel Mode pull-down menu, choose your Travel Mode.

For more information about Scaling, see Scaling on page 222.

10. Click Apply and OK to exit Axis Properties.

The axis is now configured for Position Loop with Motor Feedback.
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Example 2: Position Loop This exargple d;scrib;sl how todcrcate a.r;l IC\iXIlS_CIP_fD};IIDVli; axis that is |
: i 755 drive with dual motor feedback via a universa
with Dual Motor Feedback ™" fo 2 Mowersex

. . feedback device, catalog number 20-750-UFB-1.
Via a UFB Feedback Device

TIP  Remember that you already assigned the feedback device when you
added the drive to your project.

See Create an Axis for a PowerFlex 755 Drive on page 109 for more
information about feedback devices.

1. Once you have created an AXIS_CIP_DRIVE, open the Axis
Properties.
2. From the Axis Configuration pull-down menu, choose Position Loop.

3. From the Feedback Configuration pull-down menu, choose Dual

Feedback.

When you choose the configuration type, it determines the Control

Mode.

See the Integrated Motion on the EtherNet/IP Network Reference
Manual, publication MOTTON-RM003.

Figure 59 - Example 2: Position Loop with Dual Feedback, General Dialog Box

%> Axic Properties - PowerFlex_fuis 1 = = =]
Categories.
General General
= Motor
Model Ayxis Configuration Position Loop -
Analyzer Feedback Configuratian:
oo —
Scaling Loop Response: Dual Integral Feedback B |
Hookup Tests N .
B A Displays the type of drive you
i TernEas Wotion_Group_101 <[] | selected and power structure
Backlash Update Period 20 you agsigned to via the
Compliance .
Observer Associated Module PowerFlex 755 drive Module
Postion Loap .
o Moduie: Paverflex_7551 - Properties.
Torque/Curent Loop Module Ty PowerFlex 755 EENETCM i
e/ e e e See Add a PowerFlex 755 Drive
Homing ower Structurs T Home T, Sence on page 99.
Actions s Numbeg 1 -
Drive Parameters
Parameter List
Status
Fauls & A . . R
T ™ 1 The newly created PowerFlex 755 drive module name is the default. The Axis
Number defaults to 1, indicating the primary axis of the drive. Axis Number 2
j— is used only for configuring a Feedback Only axis.
Manual Tune.. OK Cancel Help

IMPORTANT  After you have configured the axis and you change the Axis Configuration
type or the Axis Number, some of the configuration information is set to
default values. This change can cause some previously entered data to be
reset back to its default setting.

Now that you defined the axis as being a Position Loop with Dual
Feedback axis, the Motor Feedback, and Load Feedback dialog boxes
become available.
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4. From the Data Source pull-down menu, choose Catalog Number.

Figure 60 - Example 2: Position Loop with Dual Feedback, Motor Dialog Box

£ Axis Properties - PowerFlex_fxis 1 =0 Eon |

Categories
General Motor Device Specification

Analyzer Catelog Nurber:  MPL-B310P-M
- Motor Fesdback g Change Catalog...

Load Feedback Motor Type: Rotary Pemanent Magnet
- Scaling
- Hookup Tests

=)

Units: Rev

Polarity Nameplate [ Datasheet - Phase to Phase parameters
- Autotune
& Load Rated Power: 077 w Pole Count: 8

Backlash Raled Votage:  460.0 Volts (RMS)
Compliance
Observer Rated Speed 5000.0 RPM
- Posttion Loop Rated Cument 17 Amps (RMS) Peak Cument: 502 Amps (RMS)

¥:';E?é§:z - Wotor Overioad Limt: 1000 % Rated
Planner

Homing

- Actions

Dive Parameters

- Parameter List

- Status

Fauls & Alams

Tog

Auis State:

5. Click Change Catalog and choose your motor.
In this case, a MPL-B310P-M motor was chosen.

When you select the Catalog Number for the motor specification, the
MPL-B310P-M motor is in the Motion Database. The specification
data for this motor is automatically entered for you. If the motor you are
using is not listed in Change Catalog, then it is not in the Motion
Database. You have to enter the specification data on your own.

The Motor Feedback dialog box is automatically filled based on your
motor selection.

Figure 61 - Example 2: Position Loop with Dual Feedback, Motor Feedback Dialog Box

%> Axis Properties - PowerFlex Axis 1 = e
Categories
*  Genew Motor Feedback Devics Specification
5 Motor Devics Functi Motor Mourted Fesdback
* odl vice Function or Mou =
Anilyzer Feedback Channel Feedback 1
+
Ritoieedback Tipe Hiperface
Scaling !
Hookup Tests Units: Rev
Polarity Hiperface
Autotune
N Cycle Resolution: 1024 Fesdback Cyclss/Rev
Backlash Cycle Intsmolation: 1024 Fesdback Courts psr Cycle
Compiance Effective Resolution: 1048576 Feedback Counts per Rev
Observer
Postion Lop S
Velocity Loop Tums: 1095
Torgue/Currert Loop
Planner
Homing
Actions
Diive Parameters .
Parameter List Eom e
Fauits & Alams
Offsst S
iy 5 00 Degrees est Commutation
Aois State:
e e
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6. Choose the Commutation Alignment.

For more information about Commutation, see Applying the
Commutation Hookup Test on page 232.

On the Motor Feedback dialog box, the information is automatic based
on your selections on the Motor dialog box.

3% Auis Properties - PowerFlex_ TL =0 E=H 5
Catagoriss:
Gonerdl Motor Fesdback Devics Specification
z annude\ Device Function: Motor Mounted Feedback [ T—

- Anahyzer Feedback Charnel Feedback 1

Motor Feedback Type NotSpeciicd  =| ¥ Devics Typs camnot bs corfigursd urti
caling fesdback devics is defined for this Feedback
Hookup Tests Units Rev - Channel in Associated Module:

Define feedback device

.- Polarity

If you have not defined a feedback device, the motor dialog box
displays a link to the module definition for the drive.

The axis is now configured as a Position Loop with two feedback
devices. The next task is to configure Feedback 2 on the Load Feedback
dialog box.

Follow these instructions to define the Load feedback.

1. From the Load Feedback dialog box, click the Define feedback device
hyperlink.

Figure 62 - Example 2: Load-side Feedback, Load Feedback Dialog Box

£ Axis Properties - PowerFlex_TL =n EoH ===

Categories:
* - Geners| Load Feedback Device Specification

- Motor
o Device Function: Load-Side Feedback

- Analyzer Feedback Channel Feedback 2

Motor Feedback Type: _Nul Specfied +| ' Device Type cannot be corfigured unti
feedback device is defined for this Feedback
- Scaling Units: [Rew  ~]  Chamneln fsscoited Modiie.
Hooleup Tests Define feedback device.
- Polarity
- Autotune .
5 Load Link
- Backlash
- Compliance
Observer
. Posttion Loop
Velocity Loop
Torque/Current Loop
- Planner
Homing
Actions
- Drive Parameters
Parameter List
- Status
- Faults & Alams
Tag

Auds State:

[ ok | [ Cancel | [ Aesly | [ Heb
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2. Click Associated Axes in Module Properties dialog box.

3. From the Load Feedback Device pull-down menu, choose the

appropriate port/channel for the Load Feedback Device.

Figure 63 - Example 2: PowerFlex 755 Module Properties, Associated Axis Tab

2| Module Properties: ENET_Module (PowerFlex 755-EENET-CM 11.001)

[E=N Eom |

Axis 10 [PowerF\ex_Axis_] A ] B [ New AXis... ]
Motor Feedback Device: [Portq Channel A ']
Load Feedback Device: [Port 4 Channel B w7 ]

| General | Connection | Time Sync I Module Info I Intemet Protocol I Port Configuration | Associated Axes™ | Power | Digital Input || * | *

4. From the Type pull-down menu, choose the type of feedback.

5. From the Units pull-down menu, choose the appropriate units.

6. Click Apply.

Figure 64 - Example 2: Load-side Feedback, Load Feedback Dialog Box

%> Asis Properties - PowerFlex_Axis_1

Categories:
General Load Feedback Device Specification
B M"‘“;ﬂu " Devics Function: Lomd-Side Fesdback

Analyzer Feedback Channel: Feedback 2

Motor Feedback 7

e

Lozd Feedback] ine fCocine

Scaling Units Rev -

Hookup Tests Sine/Cosine

Polarty Cycle Resolution 1024 Feedback Cycles/Rev

Autotune

Load Cycle Interpolation: 1024 Fesdback Courts per Cycle
Bacldash Effective Resolution 1048576 Feedback Courts per Rev
Compliance

Posiion Loop

Velocty Loop

Torque/Curent Loop

Planner

Homing

Actions

Dive Parameters

Parameter List

Status

Fauits & Alams

Tag

fis State:

Help
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Figure 65 - Example 2: Position Loop with Dual Feedback, Scaling Dialog Box
%> Axis Properties - PowerFlex_fixis 1 = = =d
Cateqories:
* . General Scaling to Convert Motion from Condroller Units 1o User Defined Unite
* = Motor
* L Mode! Load Type: Direct Coupled Rotary  ~ Parameters...
Analyzer Transmission

[ Motor Feedback

Hookup Tests Actuator

Polarty

Autotune
* = Load

Backlash
i Compliance i
L. Observer Scaling

Fosition Loop Units Position Units

Velocity Loop e n a . n

Torque/Curert Loop Scaling 10 Posttion Units per 10

Planner Travel

Heming Mode: Uniimited -

Actions

Drive Parameters

Parameter List

Status =

Faults & Alams Soft Travel Limits

Tag
Aucs State:
Manual Tune... oK Cancel Apply Help

7. From the Load Type pull-down menu, choose your load type.

8. Enter the Scaling Units.

9. From the Travel Mode pull-down menu, choose a Travel Mode.

See Scaling on page 222 for more information about Scaling,

10. Click Apply and OK to exit Axis Properties.

You are now finished configuring a PowerFlex 755 drive axis as Position Loop

with Dual Feedback.
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Example 3: Velocity Loop
with Motor Feedback Via a
UFB Feedback Device

TIP  Remember that you already assigned the feedback device when you

This example describes how to create two AXIS_CIP_DRIVE axes that are
associated to a PowerFlex 755 drive with dual motor feedback via a universal
feedback device, catalog number 20-750-UFB-1.

added the drive to your project.

1. Once you have created an AXIS_CIP_DRIVE, open the Axis

Properties.

to the PowerFlex 755 drive.

From the Axis Configuration pull-down menu, choose Velocity Loop.

Feedback.

Connect the Feedback Port 1 with one feedback cable that is connected

From the Feedback Configuration pull-down menu, choose Motor

Figure 66 - Example 3: Velocity Loop with Motor Feedback, General Dialog Box

Categories:

Motor

Welocity Loop
Torque/Current Loop
Planner

¥

Pods State:

Manual Tune...

@ Axis Properties - PowerFlex_TL

= -5 =]

General
Puds Configuration: IVeloc:"ty Loop HT/
Feedback Configuration: IMotor Feedback 4”71’/
Application Type: IEasic: 'I
Loop Response: IMedium ']

The selections determine the Control Mode.
See the Integrated Motion on the EtherNet/IP
Network Reference Manual, publication,
MOTION-RM003.

Assigned Group

Motion Group: IMotion_GroupJ 01

Update Period: 20

Associated Module

Module: PF755_Torgue_Feedback -]
Module Type: PowerFlex 755-EENET-CM-51 ~———
Paower Structure: 240V, 4 2, Nomal Duty, Standard

Loz Mumber: l‘l

-]

The newly created PowerFlex 755 drive module
name is the default. The Axis Number defaults to
1, indicating the primary axis of the drive. Axis
Number 2 is used only for configuring a Feedback
Only axis.

Displays the type of drive you selected and
power structure you assigned via the
PowerFlex 755 drive Module Properties.
See Add a PowerFlex 755 Drive on page 99.

0K

]ICanc:el‘I

Aoply | [ Hep
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IMPORTANT  After you have configured the axis and you change the Axis Configuration
type or the Axis Number, some of the configuration information is set to
default values. This change can cause some previously entered data to be

reset back to its default setting.

Now that you defined the axis as a Velocity Loop with Motor Feedback,

the Motor and Motor Feedback dialog boxes become available.
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Figure 67 - Example 3: Velocity Loop with Motor Feedback, Motor Dialog Box

% Auis Properties - K6K_1 =1 e @

Categories:
General Motor Device Specification

Model Data Source: MNameplate Datashest A Parameters.
Aralyzer
Motor Feedback
Scaling Motar Type: Rotary Induction -
Hookup Tests
Palarity
Autotune
Load

Units:

Nameplate / Datasheet - Phase to Phase parameters

Backlash Rated Power 0.025 kW Pole Courtt: 4
Compliance Rated Voltage: 200 Vols {RMS Rated Frequency 600 Hertz
Observer
Position Loop Rated Speed 16000 RPM
Velacity Laop Rated Currert: 0.22 Amps (RMS)
Torque/Curent Loop
Planner
Homing
Actions

Mator Overoad Limit: ~ 100.0 % Rated

Drive Parameters
Parameter List
Status

Faults & Alams
Tag

#uds State:

Manual Tune 0K Cancel Help

5. From the Data Source pull-down menu, choose Nameplate data sheet.
6. From the Motor Type pull-down menu, choose Rotary Induction.

7. Enter the parameters by using the information from the motor
Nameplate or data sheet and click Apply.

45 Auis Properties - PowerFlex_Asis 1 = o =]
Categories
General Motor Model Phase to Phase Parameters
&~ Motor
Rated Flox Curert 00 Amps (RMS)
Arlyzer Rated Sip Speed: 13000 RPM
Ll s Stator Leckage (X1 00 Ohms
Scaing
Hookup Tests Rotor Leakage (2 00 Ohms
Polarty
Autotune
5)- Load Stator Resistance (R1): [ Ohms
Compliance
Observer
Velocty Loop

Torque/Curert Loop
Planner

Homing

Actions

Diive Parameters
Parameter List
Status

Fauks & Aams

Tag

s State:

[Marusl Ture..) ok ] [Comed | [ 0 [Chee ]

8. Enter the parameters on the Motor Model dialog box by using the
information from the motor Nameplate or data sheet and click Apply.

Figure 68 - Example 3: Motor Feedback Dialog Box, Velocity Loop with Motor Feedback

XX ruds Properties - PF_755_fxic 1 = ===

Device | unction Motor Mounted | sedback

_— e T

T T ——— =
Unee Nt Speified
Dot 2y

S T— N e (R v R S —
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9. From the Type pull-down menu, choose the type of feedback.

The fields are populated with the data that relates to the motor and
feedback types you chose.

Figure 69 - Example 3: Velocity Loop with Motor Feedback, Motor Feedback Dialog Box

%> fais Properties - PowerFlex_Axis_1 = = E=EE
Categories
¢ General Motor Feedback Device Specification
= M?‘D’MD - Device Function: Motor Mounted Feedback r——
[y —— Feedback Channel Feedback 1
+ .
Hotm Foocbodk Tope: Sine/Cosine -
Scaling
... Hookup Tests Uit Rev -
Polarity Sine/Cosine
- C:‘a”d‘“”e Cycle Resolution: 1024 Feedback Cycles/Rev
‘- Compliancs Cycle Interplation 024 Fesdback Courts per Cycle
Observer Effective Resolution: 1048576 Feedback Courts per Rev
- Vilocity Loop
Torque/Currertt Loop Startup Method: Absohite -
Planner Tums: 1
- Homing
-~ Actions
Drive Farameters
- Parameter List
- Status
Faults & Alams
.. Tag
Axis State:
Manusl Tune ok | [ Cancdl | [ Ay | [ Heb
10. Click Scaling.
Figure 70 - Example 3: Velocity Loop with Motor Feedback, Scaling Dialog Box
2> fxis Properties - PowerFlex Axis 1 = | B |Ed
Categores
*  Generl Scaling to Convert Mation from Cortroller Units to User Defined Units
* =1-- Motor
+ Model Load Type Direct Coupled Fotay  + Parameters
w Anialyzer Transmission
* | Motor Feedback
- Hookup Tests Actuator
- Polarty
Autotune
* - Load
Backlash
Compliance
Observer Scaling
Position Loop Units: Position Units
TZ:Z“;CLE:N oo Scdling 10 Pasiton Urits pe |10
- Planner Travel
- Homing Mode Unimited -
- Actions
- Drive Parameters
Parameter List
Status =
Fauits & Aams Soft Travel Limits
Tag
A State
Manual Tune... oK Cancel Aoy Help

11. From the Load Type pull-down menu, choose the appropriate load type.
12.  Enter the Scaling Units.

13. From the Travel Mode pull-down menu, choose the appropriate Travel
Mode.

See Scaling on page 222 for more information.
14. Click Apply and OK to exit Axis Properties.

You are now finished configuring the axis as Velocity Loop with Motor

Feedback.
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Example 4: Velocity Loop
with No Feedback

In this example, you create an AXIS_CIP_DRIVE configured for a Velocity
Loop with No Feedback axis and associate the axis to the PowerFlex 755 drive.

1. From the Axis Configuration pull-down menu, choose Velocity Loop.

2. From the Feedback Configuration pull-down menu, choose No

Feedback.

Figure 71 - Example 4: Velocity Loop with No Feedback, General Dialog Box

@ Axis Properties - PowerFlex_Axis_1

=[5 |l

A’J‘l’/ The selections determine the Control Mode.
See the Integrated Motion on the EtherNet/IP

ﬂ*_"}/ Network Reference Manual, publication,

- MOTION-RM003.

FowerFlex TS-EENETLM g | power structure you assigned via the
240V, 4 24 Nomal Duty, Standard

'] Displays the type of drive you selected and

PowerFlex 755 drive Module Properties.

-] See Add a PowerFlex 755 Drive on page 9.

Hods State:

Manual Tune...

Categories
] General
Mator
¢ Model Hods Corfiguration: [Velodty Loop
Analyzer Feedback Configuration: [No Feedback
----- Sealing o ; -
_____ Hookup Tests Application Type: ’Basm:
Loop Response: [Medium
Assigned Group
Metion Group: ’CIP_Moﬁon
Update Period: 20
Asspciated Module
Module: CIP_PowerFlex
Module Type:
Power Structure:
Axis Number: 1
The newly created PowerFlex 755 drive module
name is the default. The Axis Number defaults
to 1, indicating the primary axis of the drive.
Axis Number 2 is used only for configuring a
Feedback Only axis.

oK | | Cancel Apply Help
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3. From the Data Source pull-down menu, choose Nameplate data sheet.

Figure 72 - Example 4: Velocity Loop with No Feedback, Motor Dialog Box

42 Ais Properties - PowerFlex fxis 1 lolfe =]
Categories:
General Motor Device Specification
M - -
+ M;_‘f;,,nda‘ Data Source Drive NV - Parameters...
Analyzer
Units Rev
G In this case, the drive has already
been configured for the motor by the
Velacity Lo i i
L DriveExecutive™ software or the HIM
Ramer When you select No Feedback, the configuration tools.
Dive Parameters Motor Feedback dialog box does not
Parameter List
Sratus appear.
Faults & Alams
Tag
Ao State
Manugl Tune... oK | [ Cancel | [ Aoy | [ Hep

Figure 73 - Example 4: Velocity Loop with No Feedback, Scaling Dialog Box

% Auis Properties - PowerFlex_fuis 1 [o ===
Categories:
General Scaling to Convert Motion from Controller Units to User Defined Units
#* .. M .
T o Load Type Direct Coupled Fotary_ Porameters..
Analyzer Transmission
Hookup Tests L L
Polarity Actuator
Autotune <none>
* = Load
Compliance 1.0 Milimeter/Rev
Observer 1.0 Milimeter
Velocity Loop i
Torque/Cument Loop Scaling
Planner Units Position Units
i
D"_fe";mmm Scaling: 10 Position Unils/s per 1.0 Motor Rev/s
Parameter List Travel
Stat -
Fau::& Alams Hode birbrded =
Tag
For scaling with Feedback = [No Feedback], the
denominator of the Scaling factor is forced to
have fixed units = [Motor Rev/s] because the
controller internally simulates the Feedback
Aois State (Configuration =[No Feedback]).
Manual Tune... =L - e . - . |

4. From the Load Type pull-down menu, choose the appropriate load type.
5. Enter the Scaling Units.

6. From the Travel Mode pull-down menu, choose the appropriate Travel
Mode.

See Scaling on page 222 for more information.
7. Click Apply.
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Figure 74 - Example 4: Velocity Loop with No Feedback, Load Dialog Box

3% Axis Properties - PowerFlex_Axis 1 = ==
Categories:
 Gonerdl Characteristics of Motor Load
* 5
. M°’°'MD o Load Inertia/Mass
- Analyasr Load Coupiing Rigd -
Scaling I
Use Load Ratio
- Hookup Tests s
Polary
- Autotune
+
Complancs
- Observer
Velocty Loop
 Torque/Curert Loop Inertia/Mass Compensation
‘I:\;r\ner System Inetia 0.0 % Reted/(Rev/s™2)
. D"Vmen:mmmm System Acceleration 00 Rev/s™2 @100 % Rated
Parameter List
- ?;au‘;: o Active Load Compensation
= Torque Offset 00 % Rated
A State
Manual Tune [ ok ] [cemcel | [ oy | [ Heo |

8. From the Load Coupling pull-down menu, choose the appropriate load
coupling.

9. Enter the System Inertia.
10. Enter the Torque Offset, if applicable.

For more information about the load characteristics, see Load on

page 239.
11. Click Apply.

You are now finished configuring an axis as Velocity Loop with No Feedback.
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Example 5. Frequency In this example, you are configuring an axis for Frequency Control with No
. Feedback.
Control with No Feedback cedbac
1. Once you have created the AXIS_CIP_DRIVE axis, open the Axis
Properties.
2. From the Axis Configuration pull-down menu, choose Frequency
Control.
3. From the Feedback Configuration pull-down menu, choose No

Feedback.

Figure 75 - Example 5: Frequency Control with No Feedback, General Dialog Box

*
* .
*

Categories:

Mator
- Model
Analyzer
Scaling
Hookup Tests

Bz State:

@ Axis Properties - PowerFlex_Axis_1

General

Puis Configuration:

Feedback Configuration:

Assigned Group
Motion Group:
Update Period:

Associated Module
Maodule:
Module Type:

Power Structure:

Auis Number: / I‘I v]

= |5 ]=3

Defines the controller Control Mode.

[Frequency Certrol ‘/,I/ See the Integrated Motion on the Et_her_Net/
IP Network Reference Manual, publication,
[No Feedback <A1}y oTion-RM003,

20

CIP_Mation 'I ‘;J New Group
B

|CIP_PowerFiex -

Displays the type of drive you selected and power

PowerFlex TS5EENET-CM g | tructure you assigned via the PowerFlex 755 drive
240V, 427, Nomal Duty, Standard Module Properties.

See Add a PowerFlex 755 Drive on page 99.

Only axis.

The newly created PowerFlex 755 drive module
name is the default. The Axis Number defaults to
1, indicating the primary axis of the drive. Axis
Number 2 is used only for configuring a Feedback

OK | | Cancel | [ Aeply | [ Hep
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4. From the Data Source pull-down menu, choose a data source.

In this case, Nameplate data sheet is the Data Source.

See the Specify the Motor Data Source on page 50 for more information

about Data Sources.

Figure 76 - Example 5: Frequency Control with No Feedback, Motor Dialog Box

Categories:

* - General

* =+ Motor

[ - Model

Analyzer

Sealing
Hookup Tests

. Polarty

- Planner
Frequency Control
Actions

-~ Drive Parameters

- Parameter List
Status
Fautts & Aams
Tag

Hods State:

% fudis Properties - PowerFlex_Axis 1

= [ ]
Motor Device Specification
Data Source: e -
nenes Crange Catdlog
Units: Rev
/ - Phase to Phase

Rated Fower. o Pole Count: 4

Rated Voltage: Vot (RMS) Reted Frequency: 600 Hetz

Rated Speed: RFM

Rated Curent Amps (RMS)

Motor Overload Limit: 1000 % Rated
[ ok ] [ Cacel | [ ooy | [ Hep

In this case, the data source is Catalog Number and the Motion
Database provides values for these fields.

See the Display Motor Model Information on page 54 for more

information about data sources.

Figure 77 - Example 5: Frequency Control with No Feedback, Motor Model Dialog Box

Categories:
¥

-~ General
* - Motor
= L
t.- Analyzer
- Scaling
Hookup Tests
-~ Polarity
Planner
Frequency Cortrol
Adtions
Diive Parameters
- Parameter List
Status
- Faults & Alams
Tag

Puis State:

5% Axis Praperties - PowerFlex_Axis_1

Motor Model Phase to Phase Parameters

Resistance (Rs):
Inductance (Ls)

o 5 =]
Voltage Constant (Ke): 67.89639 Volts(RMS)/KRPM
190 Ohms
0033 Henries
ok | [ Cancel | [ meply | [ Hep
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5. From the Frequency Control Method pull-down menu, choose the
appropriate method.
6. Click Apply.
Figure 78 - Example 5: Frequency Control with No Feedback, Frequency Control Dialog Box
32 Axis Properties - PowerFlex_Axis 1 o | -= )=
Categories:
General Frequency Control
i Fecency ontrl Weod:
Analyzer Basic Volts/Hertz s is e s
o Scaiin Fan/Pump Volts/Hertz
2 - . Sensorless Vector
-~ Hookup Tests Mazdmum Vokage Sensoress Vector economy Vots (RMS)
- Polarity Madmum Frequency: 130.0 Hertz
Planner
Frequency Conirol Break Voltage: 2300 Volts (RMS)
Actions Break Frequency: 300 Hertz
Drive Parameters Sttt Boost 85 Volts (RMS)
Parameter List
Status Run Boost: 85 Volts (RMS)
- Faukts & Alamns
. Tag Limits
Velocity Limit Positive: 00 Posttion Units/s
Velocty Limit Negative: 0.0 Posttion Urits/s
Fuds State:
Figure 79 - Example 5: Frequency Control Method, Basic Volts/Hertz
% fxis Properties - PowerFlex Axis 1 (= [[@ ==
Categories:
General Frequency Control
e Freauency Cortol Metrod
Analyzer Basic Volts/Hertz
Scaling
Hookup Tests Maximum Voltage: 4600 Vols (RMS)
Polarity Maximum Frequency: 1300 Hertz
----- Planner
= Break Voltage: 2300 Volts (RMS)
----- Actions Break Frequency: 300 Hertz
Drive Parameters Statt Boost 85 Volts (RMS)
Parameter List
Status Run Boost 85 Volts (RMS)
----- Faults & Alams
Limits
Velocity Limit Positive: 0.0 Posttion Units/s
Velocity Limit Negative: 0.0 Postion Units/'s
Auds State:
Manual Tune: Aoply Help
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Figure 80 - Example 5: Frequency Control with No Feedback, Scaling Dialog Box Conversion

Units
% Auis Properties - PowerFlex_Auis 1 o [ ==
Categories:
Generdl Scaling to Convert Motion from Controller Units to User Defined Units
=l Mater —— —_—
.. Model Load Type: Linsar Actustor - Paramelers..
Analyzer Transmission
- )
Scaling Ratio 1.0: 1 1 Rev
Hookup Tests
Polarty Actuator
Planner Type one> -
Frequency Cortrol
Deren 10 Millmeter/Rev
Drive Parameters Diameter: 1.0 Milimeter -
Paramster List )
Status Scaling
Faults & Alams Units Pasition Units
Tag Sealing 1 Pastion Units/s per 10 Load Meter/s
Travel
Mode: Unlimited h
Pods State
anual Tuns [ ok | [ cancs | [ oy | [ Heb |

7. From the Load Type pull-down menu, choose the appropriate load type.

8. Enter the Transmission Ratio.

9. From the Actuator Type pull-down menu, choose the appropriate

actuator.
10. Enter the Diameter dimensions.
11. Enter the Scaling Units.

See the Scaling on page 222 for more information.
12.

mode.

13.  Click Apply.

From the Travel Mode pull-down menu, choose the appropriate travel

You are now finished configuring the axis for Frequency Control with No

Feedback.
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Example 6 Torque Loop with In this example, you are configuring the axis for Torque Loop with feedback.
Feedback 1. Once you have created the AXIS_CIP_DRIVE axis, open the Axis

Properties.
2. From the Axis Configuration pull-down menu, choose Torque Loop.

3. From the Feedback Configuration pull-down menu, choose Motor

Feedback.
Figure 81 - Example 6: Torque Loop with Motor Feedback, General Dialog Box
@ Axis Properties - PowerFlex_TL = l@
Categories:
* . [e— General
= M Defines the controller Control Mode.
£ Model b ST prEre (Torue Loop - See the Integrated Motion on the EtherNet/IP
o Analyzer Feedhack Corfigurtion: [ Motor Feedback <~ Network Reference Manual, publication,
----- Motor Feedback MOTION-RM003
----- Scaling -
----- Hookup Tests
----- Polarity
= and Assigned Group
------ Compliance i — —
_____ Torque/Curert Loop Motion Group: MG 'I Lj ew Group
----- Homing Update Period: 20
* L. Actions l_J
----- Drive Paameters Associated Module
----- Parameter List
----- Status Module: |PF755_Toraue _Feedback 7 Displays the type of drive you selected and
----- Faults & Alarms Module Type: PowerFlex 755-EENET-CM-51 ‘\ power structure you assigned via the
""" Tag Pawer Smichie: 240V, 4.2A, Nomal Duty, Standard PowerFlex 755 drive Module Properties.
Axis Number- i =) See Add a PowerFlex 755 Drive on page 99.
The newly created PowerFlex 755 drive module
name is the default. The Axis Number defaults to
1, indicating the primary axis of the drive. Axis
Number 2 is used only for configuring a
Feedback Only axis.
Puds State:
Manual Tune [ ok | [ cencad | [ Aoy | [ Hep

Figure 82 - Example 6: Torque Loop with Motor Feedback, Motor Dialog Box

% Avis Properties - PowerFlex TL = =)=
Categaries
* - Genera Motor Device Specification
* = Motor
Model Data Source: Nameplste Datasheet hd
- Analyzer <none: Ch -
- Metar Feedback S
Scaling Rdoghne Rotary Induction -
Hookup Tests "
- Pelarty s By
Load Nameplate / Datasheet - Phase to Phase parameters
Compliance
. Torque/Curent Loop RatedPawer 0.0 W Pole Count 4
Heming Rated Vokage: 0.0 Volts (RMS) Rated Frequency: 600 Hertz
* . Ations
- Drive Parameters Rated Speed: 0.0 RPM
Parameter List Rated Curent: 0.0 Amps (RMS)
Status. " .
e Motor Overoad Limit:  100.0 % Rated
Tag
A State
Jarual Tune OK | [ Cancel | [ Aepk | [ Hep
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Figure 83 - Example 6: Torque Loop with Motor Feedback, Feedback Type
3% Axis Properties - PowerFlex TL =3 eh =
Categories
¥ General Motor Feedback Device Speciication
= M”‘”;Mo - Device Function: Motor Mourted Feedback
Analyzer Feedback Charnel Feedback 1
Motor Feedback
* | Scaling W Not Specitied =
- Hookup Tests Units: SR
Polarty SnelCosne )
-Load Hierface
i Compliance EnDat 2.1
Torque/Curert Loop 2
- Homing Stahl 531
- Actions
Drve Parameters
- Parameter List
- Status
Fauls & Aams
-Tzg
s State
Manual Tune [ ok ] [ cancs | [ Mooy ] [ Hen |

4. From the Type pull-down menu, choose the appropriate feedback type.

Figure 84 - Example 6: Torque Loop with Motor Feedback, Feedback Type

£ Ais Properties - PowerFloc TL = |-=-==]
Categaries:
* - General Motor Feedback Device Specification
* 5.
anode\ Device Function Motor Mourted Feedback
Analyzer Feedback Channel: Feedback 1
* o
- Scaling
Hookup Tests Units Rev hd
Polarty Sine/Cosine
- Load
i Compiiancs Cycle Resolution: 1024 Feedback Cycles/Rev
Torque/Curment Loop Cycle Interpolation 1024 Feedback Counts per Cycle
Homing Effective Resolution 1048576 Feedback Counts per Rev
- Actions
- Dve Paremeters SEk ol
Parameter List
- Status
- Faults & Alams
Tag
Huds State:
Manual Tune [ok ] [ Cancel | [ ooy | [ Heo
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Figure 85 - Example 6: Torque Loop with Motor Feedback, Scaling Load Type

32> Auis Properties - PowerFlex TL =0 E=R===
Categories
* ... General Scaling to Convert Motion from Controller Units to User Defined Units
* - Mator -
Model Load Type Direct Coupled Rotary Parameters..
Analyzer T o= Direct u\ed Rotal
R Rotary Transmission
© o Molor Feedback mmearﬁ:m = A
Scaling
- Hookup Tests Actuator
Polarity <none>
=)~ Load
Compliance 1.0 Milimeter/Rev
~ Torque/Current Loop 10 Milimeter
Homing
- Actionss Scaling
Drive Parameters Untts Pasition Units
- Parameter List
Scaling: 10 Position Units per 1.0 Motor Rev
Status
- Fautts & Alarms Travel
Tag Mode: Unlimited -
10
10 10
[£] Soft Travel Limits
Auds State:
fanual Tune [ ok | [ Caneed | [ ooy | [ Hep |
5. From the Load Type pull-down menu, choose the appropriate load type.

Figure 86 - Example 6: Torque Loop with Motor Feedback, Scaling Conversions

% Avis Properties - PowerFlex TL = |-enE
Categories:
- Scaling to Convert Motion from Controller Units to User Defined Units
L=
i Lo
b - Analyzer Transmission
"+~ Motor Feecback Ratio 10: 7 e Rev
Scaling
Hookup Tests Actuator
----- Polarity <none>
- Load
‘... Compliance 1.0 Milimeter/Rev
Torque./Currert Loop 1.0 Millmeter
Horming §
Actions Scaling
Drive Parameters Units: Posttion Unts
----- Parameter List Scaing 10 Postion Units per 10 Load Rev
----- Status
----- Faults & Alarms Travel
-----
1000.0
1.0 10
[] Soft Travel Limits
#ods State
S OK | [ Cancet | [ mopy | [ Hen

6. Enter the Transmission Ratio.
7. Enter the Scaling Units.

8. From the Travel Mode pull-down menu, choose the appropriate travel
mode.

See the Scaling on page 222 for more information.

9. Click Apply.

You are now finished configuring the axis for Torque Loop with Motor

Feedback.
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Axis Configuration Examples for the
PowerFlex 527 Drive

Topic Page
Example 1: Frequency Control with No Feedback 210
Example 2: Velocity Control with Motor Feedback 214
Example 3: Position Control with Motor Feedback 217

This chapter provides example axis configurations when using a PowerFlex”

527 drive.

The following examples are typical axis-configuration applications for the
PowerFlex 527 drive:

¢ Frequency Control with No Feedback
e Velocity Control with Motor Feedback

e Position Control with Motor Feedback
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Examp'e 1 Frequency The PowerFlex 527 drives support basic Volts/Hertz (V/Hz), Fan/Pump
. Volts/ Hertz, Sensorless Vector Control (SVC), and Sensorless Vector Control
SVC) Economy frequency control methods.
Control with No Feedback (SVC) J Frequency Lincthod

Follow these steps to configure the induction motor axis properties.

1. In the Controller Organizer, right-click an axis and choose Properties.
2. Select the General category.

The General and Associated Module dialog box appears.

Figure 87 - Example 1: Frequency Control with No Feedback, General Dialog Box

@ Axis Properties - Axis_1 = @
Categories:
*  Geneml General
=) Matar
..... ooty
----- Analyzer Feedback Corfiguration: No Feedback -
* .. Scaling
- Hookup Tests
- Polarity
Planner
Frequency Control Cer=ET D
Actions
& oo
~ Parameter List Update Period: 20
- Status
- Faults & Alams Associated Module
-Tag
Module Type: PowerFlex 527-5T0 CIP Safety
Power Structure 25CV-2R5
s State: Safety State:
o) [om) G )

3. From the Axis Configuration pull-down menu, choose Frequency
Control.

4. From the Module pull-down menu, your PowerFlex 527 drive.

The Module Type and Power Structure fields populate with the chosen
drive catalog number.

5. Click Apply.
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6. Select the Motor category.

The Motor Device Specification dialog box appears.

Figure 88 - Example 1: Frequency Control with No Feedback, Motor Device Specification Dialog

Box
£ Asis Properties - Axis 1 = |[-E- =]
Categories
* ...General Motor Device Specification
* - Motor
o Deta Source:  Nameplate Datashest -
Analyzer <none:> Change Catalog
* . Scaling = =
Palarty
= Units Rev
- Frequency Control Nameplate / Datasheet - Phase to Phase parameters
Actions
Dive Parameters Rated Power 10 kw Pole Court: 4
- Paramster List Rated Voltage:  460.0 Volts (RMS) Rated Frequency: 60.0 Hertz
Status
Fauts & Alsms Rated Spesd:  1780.0 RPM
-Teg Rated Curert: 3.2 Amps (RMS)
Motor Overload Limit: ~ 100.0 % Rated
Aois State Sefety State
Tewr [ ok ] [ Caneed | [ Ay | [ Hep ]

7. From the Data Source pull-down menu, choose Nameplate data sheet.
This selection is the default setting.

8. From the Motor Type pull-down menu, choose Rotary Induction.

9. From the motor nameplate or data sheet, enter the phase-to-phase
values.

10. Click Apply.
11.  Select the Frequency Control category.

The Frequency Control dialog box appears.

Figure 89 - Example 1: Frequency Control with No Feedback, Frequency Control Dialog Box

2 Jods Properties - Axis 1 = 2 =EE
Categories:
Generl Frequency Control
£+ Motor
Model Frequency Control Method: | Basic Volts/Heitz -
An ~ Basic Vots/Hertz
o B Basic Volts/Hertz Far/Pump Vls/Hertz
. q Vec
- Hookup Tests Mazdmum Vokage: e\ DIECW L3 Volts (RMS)
- Polarity Mazimum Frequency: 1300 Hertz
- Planner
. Frequency Contrl Break Voltage 1200 Volis (RMS)
- Actions Break Frequency: 30.0 Hertz
LT et Start Boost: 85 Volts (RMS)
- Parameter List
. Status Run Boost 85 Vohs (RMS)
- Fauls & Alams
- Tag Limits
Velocity Limit Positive: ~ 59.333332 Postion Units/s
Velocity Limit Negative: 59333332 Fostion Units/s
fuds State: Safety State:

12.  From the Frequency Control Method pull-down menu, choose the
method appropriate for your application.
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13. Ifyou chose the Basic Volts/Hertz method, enter the nameplate data for
your motor in the Basic Volts/Hertz fields.

If you chose the Sensorless Vector method, the Basic Volts/Hertz fields
are dimmed.

14. Click Apply.

15. Ifyou chose the Sensorless Vector or Sensorless Vector Economy
method, select the Motor > Analyzer category.

16. The Analyze Motor to Determine Motor Model dialog box appears.

Figure 90 - Example 1: Frequency Control with No Feedback, Analyze Motor to Determine
Motor Model Dialog Box

5 Auis Properties - Axis_1 = B =.
Categories:
Generdl Analyze Motor to Determine Motor Model
- Motor
Model Dynamic Motor Test | Static Motor Test | Calculate Model
Scaling Start Stop
- Hookup Tests
Polarity
-~ Planner
Frequency Control
- Actions
Drive Parameters
- Parameter List
- Status
Model Parameters: Current Test Results
Faults & Alarms
-~ Tag Motor Stator Resistance: 0.0 Ohms Ohms
Motor Stator Leakage Reactance: 0.0 Ohms Ohms
Motor Rotor Leakage Reactance: 0.0 Ohms Ohms
Motor Flux Current: 0.0 Amps Amps
Rated Sip Speed: 20.0 RPM RPM
A -
Pods State: Safety State:

17. Click the Static Motor Test tab.

18. To run the test and measure Motor Stator Resistance, click Start. If you
choose the Basic Volts/Hertz category, you can skip this test.

Some out-of-box settings must be applied here. See Appendix C,
PowerFlex® 527 Out-of-Box Configuration on page 339 for more
information.
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19.  Select the Actions category.

The Actions to Take Upon Conditions dialog box appears.

Figure 91 - Example 1: Frequency Control with No Feedback, Actions to Take Upon Conditions
Dialog Box

85 Axis Properties - Avis_1 = e
Categories:
-~ General Actions to Take Upon Conditions
Motor
' Model Stop Ation: Current Decel & Dissble v
- Analyzer

Scaling
Polarity Power Loss Action: Disable & Coast -

- Planner

Frequency Cortrol DANGER: Modfying Exception
1, Adion seftings may require
.- Drive Parameters § " programmaticaly siopping or
Perameter List EEEiIs disabling the avds to protect
- Status Exception Condition Action - personnel. machine. and propety.
Faults & Alamns Bus Overvoktage Factory Limit StopDrive ] Refer to ser manual for addiional
.- Tog Bus Power Loss StopDrive information
Bus Regulator Thermal Overload Factory Limit | StopDrive.
Bus Undervokage User Limit StopDrive

Control Module Overlemperature Factory Limit | StopDrive
Converter AC Single Phase Loss StopDrive
Converter Ground Current Factory Limit
Converter Pre-Charge Failure

0 0 0 o

Decsl Override StopDrive

Enable input Deactivated StopDrive

Excessive Position Error StopDrive

Excessive Velocity Error StopDrive - ST
Auis State Safety State

From this dialog box, you can program actions and change the action for
exceptions (faults). See the PowerFlex 527 Adjustable Frequency AC
Drive User Manual, publication 520-UMO002 for more information.

Some out-of-box settings must be applied here. See Appendix C,
PowerFlex® 527 Out-of-Box Configuration on page 339 for more

information.
20. Select the Parameter List category.

The Motion Axis Parameters dialog box appears.

Figure 92 - Example 1: Frequency Control with No Feedback, Motion Axis Parameters Dialog

Box
%> Axis Properties - Axis 1 = B =]
Categories:
General Motion Axis Parameters
£ Motor
Mol ParamterGroua
.- Analyzer
-~ Scaling Name o [Vaie Unit B
Hockup Tests ActustorDiameter 10
Polarty tuator ilimete
Flanner ActuatorLesd 1.0 E
Frequency Control ActuatorLeadUni Wilimeter/Rey
-~ Actions AciuatorType <none:
-~ Drive Parameters AverageVelociyTimebase 025[s b
BreakFrequency 300|Hz
Status BreakVorage 120.0| Vots (RIS)
Faults & Alams ConversionConstant 1000000.0 |Motion Counts/Position Units
Teg CurrentVectorLimit 100.0 % Motor Rated
i Sensorless Veclo
urrent 0.0[Amps (RUS)
inductionhlotorRatedFrequency 60.0[Hz
20.0[RPM
Rotor 0.0[Ohme.
0.0[Ohms.
inductionhlotorStalorResistance 0.0[Ohms.
InverterOverloadAction <none:
LoadType Direct Coupled Rotary]
| maxmumacceieration 20766666 | Posttion Unitsis"2 -
Pods State: Safety State:

From this dialog box, you can program actions and change the action for
exceptions (faults). See the PowerFlex 527 Adjustable Frequency AC
Drive User Manual, publication 520-UMO002 for more information.
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Chapter 10 Axis Configuration Examples for the PowerFlex 527 Drive

To obtain the best performance from the drive, regardless of which
control method you are using, configure the recommended out-of-box

settings. These settings are described in Appendix C, PowerFlex® 527
Out-of-Box Configuration on page 339.
21. Click OK.

22. Repeat steps 1...21 for each induction motor axis.

Example 2: Velocity Control Follow these steps to configure the induction motor axis properties.
with Motor Feedback

1. In the Controller Organizer, right-click an axis and choose Properties.
2. Select the General category.

The General and Associated Module dialog box appears.

Figure 93 - Example 2: Velocity Control with Motor Feedback, General Dialog Box

4% Axis Properties - Aodis_L = [[EEe
Categones
O General
£1- Motor
" Model #s Configuration Velocity Loop -
.. Analyzer Feedback Corfiguration Motor Feedback -
Mator Feedsack
| . Scaing Application Type: Basic -
- Polarty
Autotune Assigned Group
Load
* orires & =
-Veloctty Loop Update Period 20 D
- Torque/Curent Loop
Ransg Associated Module
Homing
- Actions Module: _DnveJl -
- Drive Parameters Module Type: Powerflex 527-STO CIP Safety
Zaﬁme‘e' Lt Power Structurs 25CV-2P5
tatus.
-Tag
Aods State: Safety State:
o) Cem) ) )

From the Axis Configuration pull-down menu, choose Velocity Loop.
4. From the Module pull-down menu, your PowerFlex 527 drive.

The Module Type and Power Structure fields populate with the chosen
drive catalog number.

5. Click Apply.
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6. Select the Motor category.

The Motor Device Specification dialog box appears.

Figure 94 - Example 2: Velocity Control with Motor Feedback, Motor Device Specification

Dialog Box
33 Auis Properties - Axis 1 =,
Categories:
< Genersl Motor Device Specification
* £ Motor
AT Catslog Mumber, [<nane> s
Motor Feedback & Change Cataleg...
-Scaling Motor Type: Rotery Induction =
Hookup Tests )
Polarity Urits: Rev
"i‘;"z”"e Nameplate / Datashect - Phase to Phase
=
. Compliance Rated Pows:  0.025 KW Pole Court 4
 Velocty Loop Rated Vollage:  230.0 Volts (RMS) Rated Frequency: 600 Hetz
Torque/Currert: Loop
Planner Rated Speed: 16000 RPM
~ Homing RatedCumert: 025 | Amps(RMS)
Actions ]
- Drive Parameters Motor Overoad Limit:  100.0 % Rated
Parameter List
Status
- Faults & lamms
Tag
Huds State Safety State
o (o] ]

7. From the Data Source pull-down menu, choose Nameplate data sheet.
This selection is the default setting.

8. From the Motor Type pull-down menu, choose Rotary Induction.

9. From the motor nameplate or data sheet, enter the phase-to-phase
values.

10. Click Apply.
11.  Select the Motor Feedback category.

Figure 95 - Example 2: Velocity Control with Motor Feedback, Motor Feedback Device
Specification Dialog Box

52> Axis Properties - Axis 1 = | ]
Categories:
~Generdl Motor Feedback Device Specification
- Mator ]
ey Device Function: Motor Mourted Feedback
... Analyzer Feedback Channe! Feedback 1
R Votor Feedback
Wotor Feedback] e Digiel A =
Scaing
Hookup Tests L Rev >
Polarity Digital AqB
'i‘ﬁ“‘“a Cydle Resolution 1024 Feedback Cycles/Rev
L... Compliance Cycle Interpolation: 4 Feedback Courts per Cycle
- Velocity Loop Effective Resolution: 4096 Feedback Courts per Rev
- Torque/Curent Loop
Planner Startup Method:
Homing
- Actions
- Drve Parameters
Perameter List
Status
- Fauits & Alamns
-Tag
fids State Safety State
T == = =

12. Enter the specifications of your encoder into the fields.

13. Click Apply.
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14.

15.
16.

17.

Select the Scaling category and edit the values as appropriate for your
application.

If you changed any settings, click Apply.
Select the Actions category.
The Actions to Take Upon Conditions dialog box appears.

From this dialog box, you can program actions and change the action for
exceptions (faults).

Some out-of-box (OOB) settings must be applied here. See Appendix C
on page 339 for more information.

Select the Parameter List category.

The Motion Axis Parameters dialog box appears.

Figure 96 - Example 2: Velocity Control with Motor Feedback, Motion Axis Parameters Dialog

Box

18.
19.

216

£ Axis Properties - Ais_1 o ===
Categories:
General Motion Axis Parameters
Metor
o Aralyzer
* . Motor Feedback Name & | Value Unit -
Scaling fonFesdforwardGan 0.0[% IE
- Hookup Tests ActuatorDiameter 10 |7
Polarity cluatorDi Hillimeter I
Autotune Actuator_ead
Load Actuatorl_eadUnit Hillimeter/Rev]
%..- Compliance ActuatorType <none:
-~ Velocity Loop AverageVelocityTmebase 0.25[s
Torque/Curent Loop C Offset 0us
Planner ConversionConstant 1000000.0 |Notion Counts/Position Units
- Homing CurrentVectorLimit 100.0 % Motor Rated
Actions Feedback1Cy 4 |Feadback Counts/Feedback Cycle
- Drive Parameters | FeedbackiC: 1024 |Feedback CyclesRev
. FesdbackT Polarty Norma
Status Feedbacki Incremental
- Fauits & Alams | FeedbackiType Digital AqH)
Taa Feedback1Unit Re
Feedback{VelociyF i 0.0 [Hz
Feedback1VelociyFilerTaps 1 [# of Delay Taps
HomeDirection Forward Bi-directional
|| HomeLimitSweitch Normally Open| -
#uis State Safety State:
Co) Com) Cad) L)

From this dialog box, you can program actions and change the action for
exceptions (faults). See the PowerFlex 527 Adjustable Frequency AC
Drive User Manual, publication 520-UMO002 for more information.

To obtain the best performance from the drive, regardless of which
control method you are using, configure the recommended out-of-box
settings. These settings are described in the PowerFlex 527 Adjustable
Frequency AC Drive User Manual, publication 520-UM002.

Click OK.

Repeat steps 1...18 for each induction motor axis.
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Example 3: Position Control
with Motor Feedback

Follow these steps to configure the induction motor axis properties.

In the Controller Organizer, right-click an axis and choose Properties.

2. Select the General category.

The General and Associated Module dialog box appears.

Figure 97 - Example 3: Position Control with Motor Feedback, General Dialog Box

32> Auis Properties - Auis 1 = |-
Categories
* L
£J-- Motor —_
o Modsl s Corfiguration: Postion Loop -
L Analyzer Feedback Corfiguration Motor Feedback -
* . Motor Feedback : z —_—
Scalng Application Type Basic -
Hookup Tests Loop Response Medium -

- Polarity
Autotune Assigned Group
£ Load ———————— —
- Backlssh Mation Group: UM_Metion 7) (] [NewGow
i Compliance Update Period: 20 "
* .- Position Loop

- Velocty Loop Associated Module

Torque/Curent Loop —

Flanner Moduie Drive_4 -

~Homing Module Type: PowerFlex 527-5TO CIP Safety

Act

o Power Structure 25CV2P5

- Drive Parameters o
- Parameter List Avis Number. 1 -
Status

- Faults & Alamms
Tag

s State Safety State

[Manuel Ture... | ok | [ cancel | [ Amy | [ Hb |

From the Axis Configuration pull-down menu, choose Position Loop.
From the Module pull-down menu, your PowerFlex 527 drive.

The Module Type and Power Structure fields populate with the chosen
drive catalog number.

Click Apply.
Select the Motor category.

The Motor Device Specification dialog box appears.

Figure 98 - Example 3: Position Control with Motor Feedback, Motor Device Specification
Dialog Box

£5> Axis Properties - Axis_1 = |[-E
Categories:
- General Motor Device Specification
¥ m__ Vodel Data Source Nameplate Datashest - Parameters...
Anslyzer — Change Caidlog
- Motor Feedback = =
Sealing bldogrpes Rotary Induction -
-~ Hookup Tests o =
Polarty Inits Rev
E‘Dﬁﬂd‘“"a Nameplate / Datasheet - Phase to Phase parameters
B Loa
Backlash Rated Power 0.025 kW Fole Count 4
- Compliance Rated Votage: ~ 230.0 Volts (RMS) Rated Frequency: 60.0 Hertz
Fosiion Loop
- Velocty Loop Rated Speed 1600.0 RPM
Torque/Curent Loop Rated Curent: ~ 0.25 Amps (RMS)
R Motor Overload Limit: ~ 100.0 % Rated
- Homing
Actions
- Drive Parameters
Farameter List
- Status
Fauits & Alams
- Tag
A State Safety State
Marual Tune Cancel fpp Help
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7. From the Data Source pull-down menu, choose Nameplate data sheet.
This selection is the default setting.

8. From the Motor Type pull-down menu, choose Rotary Induction.

9. From the motor nameplate or data sheet, enter the phase-to-phase
values.

10. Click Apply.
11. Select the Motor Feedback category.

Figure 99 - Example 3: Position Control with Motor Feedback, Motor Feedback Device
Specification Dialog Box

3 fudis Properties - Axis 1 = [EEy
Categories:
pe— Motor Feedback Device Specification
- Motor

" Model Device Function Motor Mourtted Feedback

Analyzer Feedback Channel Feedback 1

Motor Feedbaok| T -
e

Soaling 2 HE
Hookup Tests Units: Rev -
Polarity Digital AqB
Autotune :
- Cycle Resalution 1024 Feedback Cycles/Rev

‘... Backdash Cycle Interpalation: n Fesdback Courts per Cycle

Compliance Effective Resolution 0% Feedback Courts per Rev
Postion Loop

Velocity Loop Startup Method
Torque/Curent Loop
Planner

Homing

Actions

Drive Parameters
Parameter List

Status

Faults & Alams

Tag

218

12.
13.
14.

Aods State:

Safety State:

Enter the specifications of your encoder into the fields.
Click Apply.

Select the Scaling category and edit the values as appropriate for your
application.

Figure 100 - Example 3: Position Control with Motor Feedback, Scaling to Convert Motion from
Controller Units to User-defined Units Dialog Box

15.

% Axis Properties - PF_527_Axis_ = (O]
Categones:
* . Generdl Scaling to Convert Motion from Controller Units to User Defined Units:
* 51 Motor
‘... Analyzer Transmission  Diect Coupled Rotery
-
|~ Motor Feedbock Ratio 10 T b [ Rev
- Scaling
Hookup Tests Actuator
Folarty <ncres
- Atotune
o 10 Milimezer/Ae
i Backlesh 10 ilimeter
+-Compliance
* | Position Loop Scalmy
-Velocity Loop Units: Posttion Units
Torque/Currert Locp Scaling 10 Postion Units per 10 Load Aev
- Planner
Homing Travel
- Drive Parameters
Farameter List 1000.0
- Status 12 10
Faulls & Alams
Tag [ Soft Travel Limits
fuis State Safety State
Marual Tune... ok | [ Concel | [_pemy | [ Hep

If you changed any settings, click Apply.
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16. Select the Actions category.

The Actions to Take Upon Conditions dialog box appears.

Figure 101 - Example 3: Position Control with Motor Feedback, Actions to Take Upon Conditions
Dialog Box

1 Asis Properties - Axis_ 1 =[]
Categories:
General Actions to Take Upon Conditions
Wotor
Analyzer

- Mator Feedback
Hookup Tests Power Loss Action: Disable & Coast -

Folarty
Autotune DANGER: Modfying Exception
Load A8 Acton sattlngslmay require
. rogrammatically stopping or
e ETEE hiiiach
- Position Logp Exception Condition [Action . personnel, machine, and property.
-~ Velocty Loop Bus Overvoltage Factory Limit StopDrive =[] IRefer to user manual for addiional
Torque/Cument Loop Bus Power Loss StopDrive = nformation.
Planner Bus Regulator Thermal Overload Factory Limit | StapDrive =
Homing Bus Undervoltage User Limit StopDrive =
| Control Module O Factory Limit|StopDrive -
Diive Parameters [Converter AC Single Phase Loss StopDrive =
. Parameter List Converter Ground Current Factory Limit StopDrive =
- Status Converter Pre-Charge Faiure StopDrive [
Fauits & Alams Decel Override StopDrive =]
Tag Enable input StopDrive =
[Excessive Posilion Error StopDrive =
[Excessive Velocity Eror StopDrive ] ~
Hods State: Safety State:

Manual Tune... 0K Cancel Appl Help
] |

From this dialog box, you can program actions and change the action for
exceptions (faults).

Some out-of-box (OOB) settings must be applied here. See Appendix C,
PowerFlex® 527 Out-of-Box Configuration on page 339 for more

information.
17. Select the Parameter List category.

The Motion Axis Parameters dialog box appears.

Figure 102 - Example 3: Position Control with Motor Feedback, Motion Axis Parameters Dialog

Box
1 Axis Properties - Axis_L =
Categories!
- General Motion Axis Parameters
- Motor
- odel Parameter G
- Analyzer
- Motor Feedback Name £ | Value Unit =
- Scaling AccelerationF eedforwardGain 0.0[% (I
Hookup Tests 10 |7
Polarty Wilimeter I
Autetune ActuatorLead 10
Load ActuatorLeadUnit WillmeterRev|
Backlash ActuatorType <none>|
Complance AverageVelocityTimebase 0258
Postion Loop 0ffset 0.0|Postion Units
Velogity Loop B DelayOffset 0us
Torque/Currert Loop ConversionConstant 1000000.0 | Motion Counts/Position Units.
Planner CurrentVectorLimi 100.0 % Motor Rated
-+ Homing Feedback 2|Feedback Counts/Feedback Cycle
- Actions Feedback 1024 |Feedback CyclesiRev.
- Drive Parameters FeedbacklPolarty Normal
& Parameter List| FeedbacklSt
- Status FeedbackiType Digital Aq|
- Fautis & Alams FeedbacklUnit Revl
Tag Feedbackl VelocityF 159.15482 [Hz
FeedbacklVeloctyFiterTaps 1 [#of Delay Taps
|_|HomeDirection Forward Bi-directional -
Ads State: Safety State:
ok ] [ Cancel Aoph Help

From this dialog box, you can program actions and change the action for
exceptions (faults).
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To obtain the best performance from the drive, regardless of which
control method you are using, configure the recommended out-of-box

settings. These settings are described in Appendix C on page 339.
18. Click OK.

19. Repeat steps 1...18 for each induction motor axis.
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Commission an Axis

Topic Page
Scaling 222
Hookup Tests 226
Polarity 235
Autotune 235
Load 239
Load Observer 4
Adaptive Tuning 243
Load Ratio Data from Motion Analyzer 249
Test an Axis with Motion Direct Commands 249

This chapter discusses how to commission an axis for a motion application.

Commissioning includes the following:

Off-line Scaling settings
How to download a project
How to run a Hookup Test
How to perform Tuning

How to use the Motion Direct Commands

You must commission the axis after you have followed the steps in these

sections:
Section Page
Configure Integrated Motion Control Using Kinetix Drives 21
Configure Integrated Motion Control Using Kinetix 5700 Drives 59
Configure Integrated Motion Using a PowerFlex 755 Drive 99
Configure Integrated Motion Using a PowerFlex 527 Drive 129
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Scaling

222

Axis motion can be specified in whatever units you want. In the Scaling dialog
box, you configure the motion control system to convert between raw internal-
motion units. For example, Feedback Counts or Planner Counts can be
converted to your preferred unit of measure, be it revolutions, degrees, meters,
or inches.

This conversion involves three key Scaling Factor attributes, Conversion
Constant, Motion Resolution, and Position Unwind. If you use the Scaling
dialog box, the software calculates the Scaling Factors for you. The only task
that you do is select the Load Type that best matches the mechanical linkage
between the motor and the load.

There are four Load types:
e Direct Coupled Rotary
The load is directly coupled to the linear motor moving mass.
¢ Direct Coupled Linear
The load is directly coupled to the linear motor moving mass.
¢ Rotary Transmission
The rotational load is coupled to the motor through a geared
transmission.
e Linear Actuator

The linear load is coupled to a rotary motor through a rotary to linear
mechanical system.

This figure shows the default Scaling dialog box for a Direct Coupled Rotary
load type. By default, the Scaling dialog box is set for 1 ‘Position Unit’ per

Motor Rev.
2 Axis Properties - CIPAxis o =S
Catsgories:
General Scaling to Convert Motion from Controller Units to Ussr Defined Units
&) Motor -_ i.zj) —_
Mode! Load Type: Direct Coupled Rotary  ~ Parameters
- Motor Fesdback Transmission
1 1
- Polsrty
R Actuator
B Load <none
Backlash
Positon Loap 10 Wilimeter/Rev
-~ Velocity Loop 10 Millmeter
Torque/Currert Loop -
- Plarner Scaling
Homing Units: Position Units
[LaD Scaing: 0 Posiion Uints per 10 Netor Rev
Drive Parameters
- Parameter List Travel
Status Mode: Unlimitsd -
. Fauts 4 Alsmms
Tag 1000.0
10 10
7] Soft Travel Limits
Ao State
Manual Tune Lok | Cancel Aoply Help
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When you click Parameters, you see values for the Conversion Constant and
the Motion Resolution, each having a value of 1 million. These values are
generated from the software calculator.

% Ao Properties - CIP_K6K [o ===
Categories:
General Motion Axis Parameters
(= Mator
Mator Feedback
caling Name o | Value Unit -
Polarity ActuatorDiameter 1.0
- Atotune ActuatorDiameterUnit Milimete
- Load ActuatorLead 1.0
- Backlash ActuatorLeadUnit Milimeter/Rev
Position Loop ActuatorType =nones|
Welocity Loop C onstant — 1000000.0 | Motion Counts/Position Units
Torque/Curent Loop LoadType Direct Coupled Rotary
Planner MotionResolution — 1000000 |Motion Counts/Motor Rev.
Homing Control Scaling 3
Actions MotionUnit Motor Rev| 3
- Drive Parameters 1.0 |Motor Rev
PositionScalinghumerator 1.0 |Position Units
Status PositionUnits. Position Units.
Faults & Alams PositionUnwind 1000000 | Motion Counts/Unwind Cycle
Tag PositionUnwindD 1.0 |Unwind Cycles
PosttionUnwindNumerator 1.0 Position Units
CFrom Calculato
SoftTravelLimitChecking TMoj
SoftTravelLimitNegative 0.0 | Position Units I
|| SofiTravelLimitPositive 0.0|Position Units ~
Fods State:

In most cases, the software scaling calculator generates Scaling Factor values
that are suitable for the application. But in rare cases, like applications that
require online product recipe changes, you can set the Scaling Source attribute
to Direct Scaling Factor Entry. This attribute allows you to enter the Scaling
Factors.

Direct Coupled Rotary

For a Direct Coupled Rotary load type, you can express Scaling Units for the
rotary motor, for example, Degrees.

Here is an example of Direct Coupled Rotary load that is scaled in Degrees and
the resulting values for the Conversion Constant and Motion Resolution.

Scaling
Units: Degrees
Scaling: &0 Degrees per 1.0 Motor Rev
ConversionConstant 1000.0 | Motion Counts/Degrees
LoadType Direct Coupled Rotary
MotionResolution ‘350000 | Motion Counts/Motor Rew
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Direct Coupled Linear

For a Direct Coupled Linear load type, you can express Scaling Units for the

linear motor, for example, Inches.

Here is an example of Direct Coupled Linear load that is scaled in Inches and

the resulting values for the Conversion Constant and Motion Resolution.

Scaling
Units: Inches
Scaling: 1.0 Inches per 254 Metor Rev
ConversionConstant 25400000.0 |Motion Countsfinches
LoadType Direct Coupled Rotary
KotionResolution 1000000 |Motion Counts/Motor Rev

For more information about Conversion Constant and Motion Resolution, see
the Integrated Motion on the EtherNet/IP Network Reference Manual,
publication MOTTON-RMO003.

Rotary Transmission

For a Rotary Transmission load type, you enter the Transmission ratio
mechanical system. When you allow the software scaling calculator to compute
the Scaling Factors by using the Transmission Ratio, it reduces the risks of
cumulative errors due to irrational numbers.

Here is an example of Rotary Transmission load that is scaled in Packages
(three packages per Load Revolution) and the resulting values for the
Conversion Constant and Motion Resolution.

224

42> ois Properties - CIPAxis = ==
Categories
- General Scaling to Convert Motion from Controller Units to User Defined Units
= Mot
. Maotor Feedback Transmission
3 Ratio 1.0 3 1 Rev
Polarity
Autotune Actuator
Load <none>
= Backlash
Pastion Loop 1.0 Millmeter/Rev
:wr‘e\ocrtyé.oonm . 10 Milimeter
- Torue/Curent Loop ) . -
Flarner Scaling Scaling Units for Rotary Transmission
H Urits: Pack: 4— . .
Lo o i — load type is expressed in terms of Load
caling 30 ackages
- Drive Parameters 1
Dnve Paremes _ Revolutions, for example, Packages.
Solus Mode
- Fautts & Alams
. Tag
Unwind: 10 Packages per 10 Cycle
Soft Travel Limits
Hods State:
ConversionConstant 100000.0 |Motion Counts/Packages
LoadType Rotary Tr izsicn
MotionR 300000 | Motion Counts/Load Rev
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Linear Actuator

With the Linear Actuator load type, you can specify the characteristics of the
linear actuator mechanics by the Actuator Type.

% huis Properties - CIPAxis =3 o ==
Categories
General Scaling to Convert Motion from Controller Units to User Defined Units
- Motor
... Modsl Load Type: _UHearMuatur - _w
- Motor Feedback Transmission
Ratio 10 3 A1 Rev
Polarty
Autotune Actuator
Lesd e
.- Backlash
- Position Laop Lead 5.0 Milmeter/Rev
Velocity Loop 1.0 Milimeter
Torque/Cumert Loop
Planner Scaling
- Homing Units: Load Feedback
=hEIes Sealing: 10 Load Feedback per 1.0 Load Milimeter
Drive Parameters
Parameter List Travel
-~ Faults & Alams
Teg Range: 1000.0 Load Feedback
1.0 1.0
[ Soft Travel Limits
Ads State:
ConversionConstant 10000.0 | Motion Counts/Load Feedback
LoadType Linear Actuator]
MotionR i 10000 | Motion Counts/Load Milimeter

Changing Scaling Factors

Changing Scaling configuration factors can have a significant impact on the
calculations of factory defaults for scaling dependent-axis configuration
attributes.

If you change a scaling factor that impacts other attributes, the following dialog
box appears when you apply the change.
Logix Designer [

You have changed s parameter which affects other attributes.
8. Do you want to automatically update all dependent attributes?

Refer to Help for a list of dependent attributes.

Ce e [

This dialog box gives you the choice to recalculate factory defaults for scaling
dependent attributes.

1. To recalculate and apply all dependent attribute values, click Yes.

2. To apply only changes to the scaling attributes, click No.
Once you have applied your configurations, the factory defaults for dynamic
configuration attributes, for example, gain, limits, and filter settings are

automatically computed. The calculations are based on your drive and motor
configuration settings and selection for application type and loop response.
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Hookup Tests

226

The factory defaults yield a stable operational system that can then be tailored
to the specific requirements for many types of machine applications.

You can use Autotune to improve performance if the gain set provided to you
by the factory defaults does not satisfy the configuration requirements of your

system.

See Autotune on page 235.

Use the Hookup Tests dialog box to perform the following:
o Check your cabling
¢ Adjust motor and feedback polarity
e Establish your sense of positive motion direction

e Ifapplicable, check encoder marker and commutation function

To run any of the Hookup Tests, you must first download your program.

in remote Program mode:

c ATTENTION: These tests can actively move the axis even with the controller
- Before you do the tests, make sure no one is in the way of the axis.

« Changing motor or feedback after performing the Hookup Test can result in
an axis-runaway condition when the drive is enabled.

« Toavoid personal injury or damage to equipment, you must remove the load
from each axis as uncontrolled motion can occur when an axis with an
integral motor brake is released during the test.

The type of drive and the combination of the Axis and Feedback configuration
types you choose determine what Hookup tests are available.

Table 46 - Types of Hookup Tests

Test Description

Marker Checks that the drive gets the marker pulse. You must manually move the
axis for this test.

Motor and Feedback Tests the polarity of the motor, motion, load, and motor feedback.

Motor Feedback Tests the polarity of the motor feedback.

Load Feedback Test the load feedback polarity of the motor.

Commutation Tests the commutation offset and polarity of a drive.

Master Feedback Test the master feedback polarity.
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Table 47 lists the Hookup Tests that is based on axis configuration and drive

type.
Table 47 - Types of Hookup Tests
Axis Type Feedback Type Drive Master Motor and Motor Load Marker Commutation
Feedback Feedback Feedback Feedback
Feedback Only Master Feedback | Kinetix® 5500 | x X
Kinetix 5700 X X X
Kinetix 6500 X X
Frequency Control | No Feedback Kinetix 5500 X
Kinetix 5700 X X
PowerFlex® 527 X
PowerFlex 755 X
Position Loop Motor Feedback | Kinetix 350 X X X
Kinetix 5500 X X X
Kinetix 5700 X X X X
Kinetix 6500 X X X X
PowerFlex 527 X X X
PowerFlex 755 X X X X
Load Feedback | Kinetix 5700 X X X X X
Kinetix 6500 X X X X
Dual Feedback | Kinetix 5700 X X X X X
Kinetix 6500 X X X x (motor) | x(motor)
PowerFlex 755 X X X X (motor) X (motor)
Dual Integrated | PowerFlex 755 X X X X (motor) X (motor)
Feedback
Velocity Loop Motor Feedback | Kinetix 350 X X X
Kinetix 5500 X X X
Kinetix 5700 X X X X
Kinetix 6500 X X X X
PowerFlex 527 X X X
PowerFlex 755 X X X X
Load Feedback | Kinetix 5700 X X X X X
Kinetix 6500 X X X X X
Torque Loop No Feedback PowerFlex 755 X
Motor Feedback | Kinetix 350 X X X
Kinetix 5500 X X X
Kinetix 5700 X X X X
Kinetix 6500 X X X X
PowerFlex 755 X X X X
Load Feedback | Kinetix 6500 X X X X X
(1) For the Kinetix 5700 drive, see the Kinetix 5700 Multi-axis Servo Drives User Manual, publication 2198-UM002.
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Run a Motor and Feedback Test

The Motor and Feedback Test is the most commonly used Hookup Test
because it automatically tests both the motor and feedback wiring and
determines correct polarity values.

ATTENTION: These tests make the axis move even with the controller in
remote Program mode. Before you do the tests, make sure no one is in the
way of the axis.

Follow these steps to perform a Motor and Feedback Hookup Test.

1. Go to the Hookup Tests dialog box.

% Auis Properties - PF527_Axis 1 o 5=
Categories

o General Test Motor and Feedback Device Wiring
=) Motor

i Mode! Motor and Feedback \Mm, Feedback | Marka,|
] M;;E:z::;ck TestDistance: 1.0 « Position Units

Scaling —_
— . DANGER: Starting test with contraller in

- Polarity
- Autotune TestState:  Ready
£l Load

i Compliance ressing Start initiates motion.
- Velocity Loop Watch motion direction during test.

- Torque/Current Loop
Planner

Homing Current Test Results
- Actions
e G Mator Feedback Palarity: Narmal
- Parameter List
Status Motor Polarity: Normal
Fauts & Alams
. Tag Motion Polarity: Normal
ept Test Re: e
Bods State: Stopped Safety State Not Configured (Torque Pemitted)
Manual Tune... Cancel Appl Help

Remember that a blue arrow next to a field means that when you change
its value the new value automatically gets written to the controller when
you leave the field.

2. Enter the Test Distance.

The Test Distance is the distance that the test moves the axis.

3. To run the Motor and Feedback test, click Start.

~
Logix Designer - Motor Feedback Test L&J
Test State: Executing 0K
Move axis in forward direction. Stop
ecking for feedback counts.
Help
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4. The axis moves on its own to test for feedback polarity and proper
wiring. To check for proper rotation direction, watch the axis.

The drive determines that the feedback device is working properly and
the test passed.

[ Logix Designer - Motor and Feedback Test L&Jw
Test State: Passed
‘est complete. Stop
Help
5. Click OK.
Logix Designer =5

i Ig Did the axis move in the forward direction?

[ ves J[ mwo ][ conce |

6. Ifyour axis moved in a forward direction, click yes and you see that the
test result is Normal.

If the motor does not move in the forward direction, according to your
application the test result is inverted. When you accept test results the
Current shows inverted.

See the Polarity on page 235.

If you are satisfied with the results, you can accept the test results.

Current Test Results
Motor Feedback Palarity: Maormal Maormal
Mator Polarity: Marmal Marmal
Maotion Polarity: MNormal Mormal
| AcceptTesthesits | ¢

The test can pass but give you results that you are not expecting. In this
case, you can have a wiring problem.

See the related drive documentation that is listed in the Additional
Resources on page 9.

7. Click Yes or No depending on whether the axis moved in the forward
direction for your application.

8. Click Accept Results, if the test ran successfully.
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Run a Motor Feedback Test

The Motor Feedback Test checks the polarity of the motor feedback. Follow
these steps to perform a Motor Feedback test.

1. From the Hookup Tests dialog box, click the Motor Feedback tab.

4% Ais Properties - PF527_fuis 1 =R ECH ==
Categories
- General Test Motor and Feedback Device Wiring
£ Motar
Model Motor and Feedback | Motor Feedback | Marker
Analyzer
P TestDistance: 1.0 & Position Units
----- Scaling —_—
— DANGER: When manually moving the axis,
----- [oser ] sw B Soove stniar o reemssane whn
----- Polariy interacting with equipment.
Autotune TestState:  Ready ', Ifmotor brake is present, starting test
- Load releases brake.
Compiance love axis in forward direction during test.
Velocity Loop tart test when ready.
----- Torque/Curent Loop
----- Planner
----- Homing Current Test Results
Actions
Pt Motor Feedback Polarity: Normal
Parameter List
----- Status
----- Favits & Alams
..... Tag
AcceptTestResults | &
fods Stats:  Stopped Safety State:  Not Configured (Torque: Permitted)
Manual Tune... OK Cancel Apply Help

2. Enter the Test Distance.

3. Click Start.

Run a Marker Test

The Marker Test checks that the drive receives the marker pulse from the
position feedback device. You must manually move the axis for this test. Follow
these steps to perform a Marker test.

1. From the Hookup Tests dialog box.
2. Click the Marker tab.
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3. To check for the marker pulse, click Start.
%> Axis Properties - PF527_Asis 1 = Fe =

Categories:
General Test Motor and Feedback Device Wiring

£+ Motor

C - Model Motor and Fesdback | Motor Feedback | Marker

L. Analyzer
- Motor Feedback

Scaiing
- DANGER: When manually moving the asxis,

= Hookup Tests Stop observe standard safety precautions when
Polarty interacting with ecuipment.

- Atotune TestState:  Ready A, [fmotor brake is present, starting test
Load releases brake.

B

i Compliance love axis through marker during test.

Velocity Loop Start test when ready.

-~ Torque/Cument Loop
Planner

-~ Homing
Actions

-~ Ditve Parameters
Parameter List

- Status
Fauts & Alams

- Tag

Avis State:  Stopped Safety State:  Not Carfigured (Torque Pemitted)

4. Manually move the axis until you get the marker pulse.

i B
Logix Designer - Marker Test - - g
Test State: Executing oK
Move axis to generate marker pulse. Stop
ecking for marker pulse.
Help

The drive receives the marker pulse and the test passed.

f Logix Designer - Marker Test = - [ﬁ-‘
Test State: Pazsed
est complete. Stop
Help
.

5. Click OK.
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Applying the Commutation
Hookup Test

The Commutation Test determines an unknown Commutation Offset and
potentially the unknown polarity of the startup commutation wiring. The
Commutation Test can be used also to verify both a known Commutation
Offset and the polarity startup commutation wiring. This test is applied to
third-party or custom Permanent Magnet motors that are not available as a
Catalog Number in the Motion Database.

TIP  Forlinear stages, make sure that there is enough available travel, otherwise
the commutation test produces a fault.

When a motor needs a Commutation Offset and you are not using Catalog
number as the Motor Data Source, you cannot enable the axis.

There are several different cases where the Commutation Hookup Test can be
applied to a PM motor:

e Unknown Commutation Offset

e Verification of Known Commutation Offset

¢ Non-standard or Incorrect Wiring

Unknown Commutation Offset

The primary use for the Commutation Hookup Test is the case where the
machine is equipped with a PM motor that has an unknown Commutation

Offset.

The Commutation Offset, and potentially Commutation Polarity, can be
unknown for different reasons, including an unprogrammed ‘smart encoder’ or
any generic third-party encoder where Commutation Offset is unknown.

TIPThe Kinetix 350 and the Kinetix 5500 drives do not support the
Commutation Polarity attribute.
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Verification of Known Commutation Offset

Another use of the Commutation Test is to verify that the motor is wired
correctly and has the expected Commutation Offset. A machine engineer can
decide not to correct for a wiring error in software but rather flag a wiring error
so that it can be physically corrected. Incorrect wiring of the motor power
phases, encoder signal wiring, or commutation signal wiring can show up as an
unexpected Commutation Offset.

For example, suppose that a motor was wired in a “ WUV’ sequence instead of
the normal ‘UVW’ sequence. The motor would still rotate in the correct
direction, but the Commutation Test indicate that the Commutation Offset
was off by a factor of 120 electrical degrees.

After running the Motor and Feedback Hookup Tests, you can run the
Commutation Test to determine the specific Commutation Offset and
Commutation Polarity. The drive executes the Commutation Test, which
includes motor rotation in the positive direction by at least one revolution. The
results of the Commutation Test are reported back to compare against the
known Commutation Offset and Commutation Polarity to determine if a
wiring issue exists.

Non-standard or Incorrect Wiring

The Commutation Test can also be applied to a PM motor that is wired in a
non-standard manner or incorrectly. If there is incorrect wiring, it is sometimes
desirable to mitigate the problem via software. You can use software mitigation
on larger machines where changes to the wiring would be difficult due to the
size and location of the wiring.

After running the Motor and Feedback Hookup Tests, you can run the
Commutation Test to determine the specific Commutation Offset and
Commutation Polarity. The drive executes the Commutation Test, which
includes motor rotation in the positive direction by at least one revolution. The
results of the Commutation Test are reported back for review. If the results are
satisfactory, you can accept the results as part of the stored axis configuration of
the controller to establish the correct wiring polarity.
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Run a Commutation Test

234

Set the Motor and Feedback Polarity by using the Motor and Feedback Test
before running the Commutation Test. This setting helps make sure that the
motor spins in the correct direction for the Commutation Test for monitoring

the Commutation Angle.

TIP  Run the Motor and Feedback Test first to determine that your feedback is
working. If the Feedback is not working, the Commutation Test gives you
incorrect results or the test times out.

Follow these steps to run a commutation test.

To run the Commutation Test to determine the Commutation Offset
and Commutation Polarity, click Start.
TIP  The Kinetix 350, Kinetix 5500, and PowerFlex 527 drives do not
support the Commutation Polarity attribute.

Acceleration Loop

Torque/Current Loop Commutation Offset:

0.0 Degrees

%> Asxis Properties - K6K_Axis = |-Er==]
Categories:
General Test Motor and Feedback Device Wiring
= Metor
Model Motor and Feedback | Motor Feedback | Commutation | Marker
Mator Feedback
Scaling
4stm DANGER: Starting test with controller in
’I:zlanh' ;J Program or Run Mode initiates axis motion.
otune
= Load TestState:  Ready
- Backlash
i Compliance ressing start initiates motion.
Friction tart test when ready.
Observer
Posttion Loop
Velocty Loop Current Test Results

Degrees

Planner Commutation Polarity: Normal
Homing
Actions
Drive Parameters
Parameter List
Status Accept Test Results &
Fauits & Alams
Tag

Ads State: Stopped

Manual Ture.. Cancel Help

The drive executes the Commutation Test, which includes motor
rotation in the positive direction by at least one revolution.

The results of the Commutation Test appear.
If the results are satisfactory, click Accept Test Results.

Commutation Offset and Polarity results are stored in the controller as
part of the axis configuration that is sent to the drive during
initialization.
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Polarity

Autotune

If you have run the Motor and Feedback Hookup Test, the settings on the
Polarity dialog box are already correct for the application. If the polarity
settings are known and cables to the motor and feedback devices are
prefabricated and tested, the polarity settings can be entered on this dialog box.

Motion, Motor, and Feedback Polarty

Motion Palarity: 1 Normal @ Inverted
Motor Polarity: 1 Normal @ Inverted
Feedback 1 Polarity: ) Normal @) Inverted

! DANGER: Modifying polarity setting may cause unexpected motion.

The axis is now ready for operation. You can use Direct Commands to initiate
axis motion or you can run your application program. If you find that the
dynamic performance of your axis does not meet your system requirements, use
Autotune to improve performance.

Once you have set the parameters and performed tasks in the General, Motor,
Motor Feedback, Scaling, Hookup Test, and Polarity dialog boxes, you are
ready to Autotune, if necessary.

Typically you do not need to use Autotune or Manual Tune. Once you select
your drive and use the Motion Database as the data source, the defaults often
provide adequate tuning performance. If not, use autotune to adjust the
parameters. For detailed tuning information, see the Motion System Tuning
Application Technique, publication MOTION-AT005.

Remote Program mode. In that mode, your code is not in control of the axis.

c ATTENTION: When you tune an axis, it moves even with the controller in
Before you tune an axis, make sure no one is in the way of the axis.

If the drive has not been enabled before (new installation), verify that you have
safequards in place to safely remove power from the drive if there is an unstable
situation where the drive can produce undesired motion.
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If this box is checked, the Autotune
moves the motor using a Tune
Profile to measure inertia.

If this box is not checked, gain and
filter bandwidth calculations are
still made but the inertia is not
measured.

\\\ Velacity Loop

236

Choose whether the motor is
coupled to the load or not.

/ - Tag

To use the Autotune feature, use the following steps.

1. Click the Autotune dialog box.

3% Axis Properties - PF_755_Auis_1

Observer
Postion Loop

Categories:
- General Tune Control Loop by Measuring Load Characteristics
(=) Motor
- Anatyzer Lo
Scaling - .
a
--Pola
- Autotune Customize Gains to Tune
= Load Position Integrator Bandwidth
] 'g:DkI?Sh y Integrator Bandwidth
- Compliance

edforward
ration Feedforward

Torque Low Pass Fiter

& ment Loop

- Planner

- Homing Measure Inertia using Tune Profile

- Actions (@ Motor with Load & Uncoupled Motor &

- Drive Parameters ’

Parameter L =l < Position Units
5 Limit:
""" Faults & Alarms Speed: 00 « Postion Units/s

Torque: 1000 € % Rated
Direction: | Forward Unidirectional &

Pods State:

Manual Tune...

Perform Tune

Start Stop

Loop Parameters Tuned

Name

Current

Tuned

Units

PositionLoopBandwidth

“VelocityLoopBandwidth
Advanced Compensation
Load Parameters Tuned

Hame

Current

Tuned

MaximumAcceleration

MaximumDeceleration

Systeminertia

Accept Tuned Values

Apply

To configure the Tune Profile, you enter the Travel Limit, Speed,

Torque, and Direction.

Measure Inertia using Tune Profile

(@ Motor with Load

Uncoupled Motor &

Travel  4q « Position Uits
Limit:

Speed: 0.0 + Posttion Units./s
Torque:  100.0 + % Rated
Direction: | Forward Uni-directional €

2. Set the Travel Limit that is based on the travel constraints of the

machine.

Set the Speed to the expected operation speed.

4. Set the Torque to the level you want to apply to the motor during the

Autotune.

The default of 100% Rated Torque usually give good results.
5. Set the Direction that is based on machine constrains.

Unidirectional tune profile measures inertia and friction. Bidirectional
tune profile adds measurement of active torque loading.

TIP  Blue arrows next to a field means that these values are immediately
applied. Once you put a value in the field and then leave that field, it is
automatically sent to the controller.
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6. Click Start.

This message appears if you have edits that have not been applied. If you
do not save edits that are pending, Autotune does not run.

r 5
Lagix Designer l J

Pending edits must be saved pricr to executing cnline command,
Save pending edits?

The Autotune status displays Success. A tune configuration fault can
occur if any number of attributes are zero.

Fault Description

Tune Configuration Fault | A tune configuration fault can occur if any number of
attributes are zero. This fault occurs only when you use
Nameplate Data as the motor data source. The following
attributes are checked for zero:

+ TuningTorque
« Conversion Constant
« Drive Model Time Constant
« System Damping (Damping Factor)
+ Rotary Motor Inertia
+ Linear Motor Mass

— The Kinetix 350 drive does not support this attribute.
+ Motor Rated Continuous Current
+ PM Motor Rotary Voltage Constant
+ PM Motor Linear Voltage Constant
+ Rotary Motor Rated Speed
« Linear Motor Rated Speed

The Autotune profile accelerates and decelerates the motor according to
the Tune Direction.

Once the Autotune is finished, the test state changes.

[ Logix Designer - Autotune — . @1
Test State: Success
est complete. Stop
Help
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7. Click OK.

After completing the Autotune profile, the measurements that are made
during this process are used to update the fields in the Gains Tuned and
Inertia Tuned grids.

Check your Tune Status \
Tune Status:  Success

Loop Parameters Tuned

Name Current Tuned Units| =
* |PpsitionLoopBandwidth [19.469685  [19.479559  |[Hz || |
PositionintegratorBand... | 0.0 0.0 Hz

L |VelocityLoopBandwidth |77.87274 T7.918236 Hz 2
Advanced Compensation

Any value that has an Load Parameters Tuned

asterisk in the leftmost Name Current Tuned Units| »

column hasanothervalue MaximumAcceleration [14087.509 (14087599  (Po.. || |

from its tuned value. MaximumDeceleration |14087.599  [14087.59% |Po..
Systeminertia 0.01434175  |0.01434175 |% -

[ Accept Tuned Values ] -

8. You can compare existing and tuned values for your gains and inertias
with the prospective tune values.

If the value does not fit in the
column, a tool tip appears to
show the complete value. You
can also change the column
widths.

Tune Status:  Success
Loop Parameters Tuned
Hame Current | Tuned
PositionLoopBandwidth |19.4%. . |19.479558
PosttionintegratorBand... [0.0 A3

: : 19.4609685
VelocityLoopBandwidth |77,

Advanced Compensation

-

Tune Status:  Success
Loop Parameters Tuned

Hame Current Tuned Units| =
* [PosttionLoopBandwidth | 19469685  |19.479558 |z |||
PositionintegratorBand... [ 0.0 0.0 Hz
* | VelocityL oopBandwidth | 77272874 T 918235 Hz 7

Advanced Compensation

9. Choose to accept the new values and apply them to the controller.

’ Accept Tuned Values ] L I

Now you can run the system with the new gain set and evaluate
performance. You can improve the performance by adjusting application
type, loop response, and/or load coupling selections.

TIP  Ifyour application requires stricter performance, you can further improve
performance with manual tuning.

See When to Manually Tune an Axis on page 275.

238 Rockwell Automation Publication MOTION-UMOO3K-EN-P - January 2019



Commission an Axis  Chapter 11

The Load dialog box contains the characteristics of the motor load. You can
also use the values that are provided by autotune. The Autotune automatically
sets most of these values:

e Ifyou use the Catalog Number as the Data Source, the Motor Inertia,
Total Inertia, and System Inertia are pre-populated with the correct

values.

e If you know what the Load Ratio values are, you can enter that
information on the Load dialog box or you can use the values that are
provided by Autotune.

Figure 103 - Kinetix 6500 Load Dialog Box

1 Auds Properties - KEK_2

Categories

—General

= Metor

.. Model
— Metor Feedback
-~ Scaling
-~ Hookup Tests
-~ Polarty
- ALtotune

- Backlash
- Compliance
. Fiction
Observer
Fostion Loop
Velocty Loop
Acceleration Loop
Torque /Curert Loop
Planner
Homing
Actions
Drive Parameters
Farameter List
Status
Faults & Alams
Tag

Hads. State:

Manual Tune

Characteristics of Motor Load

= e ==

Load Inertia/Mass
Load Coupling

7] Use Load Ratio
Load Riatio

Rigid -

Load Inertia/Mator Inertia

Motor Inertia: Kgm™2

Inertia/Mass Compensation

System Inertia: 0.014488255 % Rated/(Rev/s"2)

System Accelerstion: €911.6646 % Rated

Rev/s™2 @150

Active Load Compensation

Torque Offset. % Rated

ok | | Cancal Help

Table 48 - Load Inertia/Mass Parameter Descriptions

Parameter

Description

Load Coupling

Lets you control how tightly the system is physically coupled. Your choices are the
following:

« Rigid (default)
« (Compliant

Load Coupling appears dimmed when the axis is Servo On.

Inertia Compensation

Inertia compensation controls relate to rotary motors.

Load Ratio

The value of the Load Ratio attribute represents the ratio of the load inertia or mass to the
motor inertia, or mass.

Motor Inertia

The Motor Inertia attribute is a float that specifies the unloaded inertia of a rotary motor.

Total Inertia Total Inertia represents the combined inertia of the rotary motor and load in engineering
units.

Inertia/Mass Inertia compensation controls relate to rotary motors. Mass compensation controls relate

Compensation to linear motors.

System Acceleration

System Inertia is recalculated anytime the System Acceleration changes:
« System Inertia = 0, i System Acceleration = 0

+ System Inertia = 1/System Acceleration

« Units are Rev/s\2 @100% Rated
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Table 48 - Load Inertia/Mass Parameter Descriptions

Parameter

Description

System Inertia

The torque or force-scaling gain value converts commanded acceleration into equivalent
rated torque/force. Properly set, this value represents the total system inertia or mass.

System Inertia is a read-only field that is based on Total Inertia. The software recalculates

System Acceleration anytime the dependent attributes change:

- If the data Source is Motor Catalog Number, the System Acceleration value is read
directly from the motion database.

« Ifthe Data Source is Nameplate data sheet, the System Acceleration value is calculated.
If the Data Source is Drive NV or Motor NV, this field is blank.

Torque Offset

The Torque Offset attribute provides a torque bias when performing closed-loop control.

Mass Compensation

Mass compensation controls relate to linear motors.

Motor Mass

The mass of the motor displays in Kg units. This control is calculated based on the load
inertia ratio. Generally it is not equal to 0 for Kinetix drives.

Total Mass

Total Mass represents the combined mass of the linear motor and load in engineering
units.

Load Backlash

This parameter provides backlash configuration options for the load of the motor.
The Kinetix 350 does not support this parameter.

Load Compliance

« TheTorque Low Pass Filter Bandwidth attribute is the break frequency for the second
order low pass filter that is applied to the torque reference signal.

« TheTorque Notch Filter Frequency attribute is the center frequency of the notch filter
that is applied to the toque reference signal. A value of 0 for this attribute disables this
feature.

« TheTorque Lag Filter Gain attribute sets the high frequency gain of the torque
reference Lead-Lag Filter. A value greater than one results in a lead function and value
less than one results in a lag function. A value of 1 disables the filter.

« TheTorque Lag Filter Bandwidth attribute sets the pole frequency for the torque
reference Lead-Lag Filter. A value of 0 disables the filter.

The Kinetix 350 does not support this parameter.

Load Friction

« Sliding Friction Compensation is the value that is added to the current/torque
command to offset the effects of coulomb friction.

« Compensation Window defines a window around the command position.

The Kinetix 350 does not support this parameter.

Load Observer

This parameter configures the operation of the Load Observer.
The Kinetix 5500, Kinetix 5700, and Kinetix 6500 drives natively support this parameter.

See the Integrated Motion on the EtherNet/IP Network Reference Manual,
publication MOTION-RMO03, for detailed descriptions of the

AXIS CIP_DRIVE attributes.
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Load Observer

The Load Observer feature is a control loop inside the drive that estimates the
mechanical load on the motor and compensates for it. This feature lets the
control loops to treat the motor as if it is unloaded and relatively easy to
control. The Load Observer automatically compensates for disturbances and
load dynamics, such as sudden inertia changes, compliance, backlash, and
resonances that are within the bandwidth of the Load Observer.

Benefits of Load Observer

You can use the Load Observer with out-of-box control loop gains, where the
load is unknown and thus the Load Inertia Ratio is equal to zero. You can also
use the Load Observer with auto-tuned control loop gains, where the Load
Inertia Ratio is known or calculated by performing an autotune procedure.

When you enable Load Observer with the recommended out-of-box control
loop gains, the Load Observer perform the following:

e Provides relatively high-performance motion control without tuning
e Minimizes the need to retune to account for machine wear over time

e Automatically compensates for changes in vibration and resonance that
are within the bandwidth of the Load Observer

¢ Mitigates periodic identification of in-band resonance to compensate for
them

When you use autotuned control loop gains, the Load Observer performs the
following:

e Increases system bandwidth
o Reduces tracking errors, so that line speeds can increase

e Provides tighter control of moving parts, which reduces wear and saves
on material costs

How Load Observer Functions

The Load Observer acts on the acceleration signal within the control loops and
monitors the Acceleration Reference and the Actual Position feedback. The
Load Observer models an ideal unloaded motor and generates a load Torque
Estimate that represents any deviation in response of the actual motor and
mechanics from the ideal model. This deviation represents the reaction torque
that is placed on the motor shaft by the load mechanics. Closed-loop operation
compensates the deviation, which is estimated in real time. See Figure 104 on
page 242 for an example Load Observer block diagram.
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Figure 104 - Load Observer Block Diagram

Servo Drive K
Mechanics
Position
Command
@ Control Loops @ Power Conversion + Unloaded Motor
. Acceleration Ref Torque Load
Torque Estimate cceleration Reference
s Velocity Estimate Load
Observer
/I\ /I\ Position Feedback

The Load Observer also generates a Velocity Estimate signal that you can apply
to the velocity loop. The Velocity Estimate has less delay than the Velocity
Feedback signal derived from the actual feedback device. It also helps to reduce
high frequency output noise that the aggressive action of the Load Observer on
the acceleration reference causes. Together, Load Observer with Velocity
Estimate provides the best overall performance for positioning applications.

Table 49 describes the Load Observer configuration settings.

Table 49 - Load Observer Configuration Settings

Configuration Description

Disabled Load Observer is inactive.

Load Observer Only Provides a torque estimate only.

Load Observer with The standard Load Observer operation. Provides torque and velocity estimates.
Velocity Estimate

Velocity Estimate Only | Provides only a velocity estimate.

Acceleration Feedback | Provides acceleration feedback by disconnecting the Acceleration Reference to the Load
Observer.

Load Observer Configuration

This section applies to only the Load Observer feature for the Kinetix 5500,
Kinetix 5700, and Kinetix 6500 drives. Click the Observer tab in the Axis
Properties dialog box. Here, the Load Observer mode can be selected with the
Configuration pull-down menu. See Table 27 for descriptions of each setting.
If Load Observer is enabled, the recommended Configuration setting is Load
Observer with Velocity Estimate for positioning applications. Access to Load
Observer bandwidth (Kop) and Load Observer Integral Bandwidth (Koi) is
also shown. Typically, Koi = 0.

Gains are limited to 500 Hz in drive firmware revision 2.160 and earlier. In
drive firmware revision 2.170 and later, the gain limits are increased to 10,430
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Adaptive Tuning

Hz. Table 50 summarizes the primary difference between the two tuning
modes.

45 Axis Properties - CIP_K6K [= o=

Categories:
General Load Observer

(=) Motor
Model Configuration: Load Observer with Velocity Estmate _~ | [ Parmeters

Motor Feedback Bandwidih 31151435 e
Scaiing teta Kop

Hookup Tests Integrator Bandwidth: 00
Polarity
Autotune KOI

=) Load

Compliance
Friction
Velocty Loop
Acceleration Loop
Torque/Curent Loop
Planner
Homing
Actions
Drive Parameters
Parsmeter List
Status
Fautts & Alams
Tag

s State: Safety State:

Table 50 - CIP Load Observer Tuning Mode Differences

Tuning Mode Description (Hz)

Out-of-box or unknown load | Load Observer Bandwidth (Kop) = 4 * Velocity Loop Bandwidth (Kvp)
Load ratio =0

Autotuning or known load Load Observer Bandwidth (Kop) = Velocity Loop Bandwidth (Kvp)
Load ration >0

The Load Observer can be configured in various ways by using the Load
Observer Configuration attribute. The standard configuration is Load
Observer with Velocity Estimate. This configuration approximates the load
torque and minimizes the phase lag associated with the velocity feedback.

Figure 105 - Load Observer with Velocity Estimate: Kinetix 6500 Drive

Load Obzerver
Corfiguration: Load Observer with Velocity Estimate -
Bandwidth: 311514595 Hertz
Integrator Bandwidth: 0.0 Hertz

For more information, see the Motion System Tuning Application Technique,

publication MOTTON-AT005.

The Adaptive Tuning feature is an algorithm inside of the drive. This feature
continuously adjusts or adapts various filler parameters and control loop gains
to compensate for unknown and changing load conditions while the drive is
running. Its primary functions are as follows:
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¢ Automatically adjust torque loop notch and low pass filter parameters to
suppress resonance

o Automatically de-tune control loop gains to avoid instability when it is
detected

For detailed tuning information, see the Motion System Tuning Application

Technique, publication MOTTION-AT005.

Benefits of Adaptive Tuning

When Adaptive Tuning is enabled with recommended out-of-box control loop
settings, Adaptive Tuning performs the following:

e Automatically suppresses changing resonances

e Minimizes periodic identification of resonance and retuning

Mitigates the need for a tuning expert

Reduces decommissioning time, especially for high axis count

e Minimizes the power consumption, machine vibration, and errors

How Adaptive Tuning Functions

Adaptive Tuning is always running in the background to detect motor side
resonances. Every few seconds, Adaptive Tuning analyzes the frequency
response of torque loop signals to identify, track, and measure resonances.
Adaptive Tuning also analyzes the frequency response of the command signal
to make sure that dominant command frequencies are not mistaken for
resonances. This process is known as command rejection. The action that is
taken to change tuning parameters largely depends on the adaptive tuning
mode of operation. Relevant parameters are summarized in the table followed
by detailed descriptions of how they work in various modes of operation.

Table 51 - Adaptive Tuning Attributes

Parameter Name Description Default Value Range/Units
Torque Notch Filter Adaptive Tuning identifies resonances that are not associated with the | Torque Loop 20...2000 Hz
Low Frequency Limit | command between these low and high frequency limits with Bw
— | magnitudes above this tuning threshold.
Torque Notch Filter 2000 20...2000 Hz
High Frequency Limit
Torque Notch Filter 5 0...100% of motor rated torque
Tuning Threshold
Torque Notch Filter Adaptive Tuning sets this frequency estimate equal to the center Torque Notch Filter Frequency or 0 20...2000 Hz
Frequency Estimate frequency of the identified resonance with the highest magnitude. when disabled
Torque Notch Filter Adaptive Tuning sets this magnitude estimate equal to the magnitude | 0 0...100% of motor rated torque
Magnitude Estimate | of the identified resonance with the highest magnitude.

244 Rockwell Automation Publication MOTION-UMO003K-EN-P - January 2019


http://literature.rockwellautomation.com/idc/groups/literature/documents/at/motion-at005_-en-p.pdf

Commission an Axis  Chapter 11

Table 51 - Adaptive Tuning Attributes

Parameter Name Description Default Value Range/Units
Torque Low Pass Filter | In modes with Gain Stabilization, Adaptive Tuning incrementally Torque Low Pass Filter BW or 1500 20...2000 Hz
Bandwidth Estimate | decreases this bandwidth estimate from its default value in 200 Hz when disabled
increments to suppress additional resonances above the low frequency
limit if necessary. Additional resonances are resonances that notch
filters do not already suppress.
Adaptive Tuning Gain | In modes with Gain Stabilization, Adaptive Tuning incrementally 1 0 - max float
Scaling Factor decreases this gain scaling factor from its default value to stabilize the
system if necessary. Resonances that not already suppressed by filters or
caused by filter bandwidths that are too close to the closed-loop
bandwidth cause instability.
Adaptive Tuning Controls the Adaptive Tuning feature mode of operation. Disabled 0=Disabled
Configuration 1=Tracking Notch Filter
2 = Gain Stabilization
3 =Tracking Notch Filter and Gain
Stabilization

For the purposes of this manual, resonances are characterized as follows:
o HF resonances are above the low frequency limit
e LF resonances are below the low frequency limit

e MEF resonances are slightly above the low frequency limit

Adaptive Tuning Configuration

The modes of adaptive tuning operation include:
o Disabled
¢ Notch Filter Tuning
¢ Gain Stabilization

e Notch Filter Tuning and Gain Stabilization

You access adaptive tuning from the Compliance tab on the Load Category

page.

Disabled

As previously stated, Adaptive Tuning is always running in the background to
identify motor side resonances, even when the feature is disabled.

o ALLOLUTNIE

Load

Adaptive Tuning

Adaptive Tuning Corfiguration: | Digabled A |
- Observer =
- Velocty Loop 200
Acceleration Loop 50

- Torque/Cument Loop

No action is taken to compensate for the identified resonances in this mode.
The result is status only, which lets you create custom Ladder Logic to react to
changes. This function is useful for condition monitoring, diagnostics, and
preventative maintenance purposes in tracking HF resonances that changcs
over time. In Disabled mode, the high frequency limit, low frequency limit,
and turning threshold are dim. As a result, you have to enable Adaptive Tuning
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to change these settings. The Adaptive Tuning output parameters can be
monitored in the Drive Parameters tab of the Axis Properties dialog box.

Categories
- General Drive Parameters to Controller Mapping
E‘ Mcrto;ﬂ del Parameters to be read each cycle: Parameters to be written each cycle:
lode!
Mc‘r;‘of;::;;;ck Name Value - Name Value -
i Scaling [/] [TorqueNotchFiterFrequencyEsti 0.0 [ | [VelocityTrim 00|
Hookup Tests [¥] | Torgy hFitter i i 0.0 [~] | TorqueTrim 0.0
Polarity /| | TorqueLowPassFitterBandwidth... 0.0 AccelerationFeedforwardGain 0.0
V]| AdaptiveT: calingFactor 0.0 | |VelocityLoopBandwidth 37027178
Autotune — =

Typically the Torque Notch Filter Frequency on the Compliance tab of the
Axis Properties dialog box is applied to the torque notch filter. In this mode,
the Torque Notch Filter Frequency Estimate is applied to the torque notch
filter instead.

- Putotune ~ ~
5 Load Adaptive Tuning
i Adaptive Tuning Corfiguration: Motch Fitter Tuning -
*
Torgue Notch Filter High Frequency Limit:  2000.0 Hertz
.. Observer Torque Motch Fiter Low Freguency Limit: 312 23672 Hertz
-~ Position Loop Torque Notch Fiter Tuning Threshold: 5.0 % Motor Rated

Velocity | on

Gain Stabilization

Adaptive Tuning performs two primary functions in modes with Gain

Stabilization.

Autotune B B

E Lo_ad Adaptive Tuning

. - Backlash Adaptive Tuning Configuration: (Gain Stabilization -

* )
i (;:;;I’ljanca Torque Motch Filtter High Frequency Limit:  2000.0 Hertz
L. Observer Torque Motch Filtter Low Frequency Limit: ~ 312.23672 Hertz

Pestion Loop Torque Motch Filter Tuning Threshold: 50 % Motor Rated
- Velocity Loop

Adaptive Tuning enables and tunes the low pass filter to suppress resonances if
any are identified above the low frequency limit. Typically the Torque Low Pass
Filter Bandwidth that is visible on the Compliance tab of the Axis properties
dialog box is applied to the low pass torque filter. With Adaptive Tuning, the
Torque Low Pass Filter Bandwidth Estimate is applied to the torque low pass
filter instead. The bandwidth estimate is incrementally decreased from its
default value until the identified HF resonances are suppressed or an LF
resonance or instability occurs.

Adaptive Tuning detunes control loop gains to suppress any remaining
resonances and stabilize the system. The Adaptive Tuning Gain Scaling factor
scales the following gains:

o Load Observer Bandwidth

¢ Load Observer Integrator Bandwidth
e Velocity Loop Bandwidth

e Velocity Loop Integrator Bandwidth
e Position Loop Bandwidth
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e Position Loop Integrator Bandwidth

The actual control loop gains are the values that are shown in the Axis
Properties dialog box multiplied by the gain scaling factor. The scaling factor is
incrementally decreased from its default value until the system is stable. When
Gain Stabilization is not enabled, the scaling factor is reset to its default value
of 1 so that control loop gains are not affected.

Gain Stabilization is good for situation where there are more resonances than
there are notch filters and for keeping the axis stable. Instability and audible
noise is caused from the following situations:

o HF resonances that filters do not already suppress

e MEF resonances that filters suppress where the filter bandwidths are too
close to the closed-loop bandwidth

e LF resonances that result when Load Observer is not applied with the
recommended out-of-box settings

e LF resonances that result from classical instability

IMPORTANT  We do not recommend that you enable Gain Stabilization on vertical loads
as detuning can cause load drops.

Notch Filter Tuning and Gain Stabilization

Adaptive Tuning applies the Notch Filter Tuning if necessary, followed by

Gain Stabilization, if necessary.

Adaptive Tuning
Adaptive Tuning Corfiguration: Match Fitter Tuning and Gain Stabilization
Torque Notch Filter High Frequency Limit:  2000.0 Hertz
i...Observer Torque Motch Fitter Low Frequency Limit: ~ 312.23672 Hertz
V:r::” LLEEE Torgue Motch Filter Tuning Threshold 50 % Motor Rated

Notch Filter Tuning sets the torque notch filter to suppress an HF resonance
with the largest magnitude if one exists. Gain Stabilization applies the low pass
filter to suppress additional HF resonances if they exist. This function is useful
for suppressing more HF resonances than there are notch filters. If the system is
unstable, Gain Stabilization incrementally detunes control loops until the
system is stable.

The torque notch filter is set to suppress it if it is the only HF resonance or if it
is the once with the largest magnitude. If not, the low pass filter is set to
suppress it and any other HF resonances. The system is detuned if one or more
of the following conditions exist:

o The torque notch filter was set to suppress the MF resonance. The width
of the torque notch filter is wide enough or its frequency is close enough
to the closed-loop bandwidth to cause instability

o The torque low pass filter was set to suppress the MF resonance, but its
bandwidth is close enough to the closed-loop bandwidth to cause
instability
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¢ Any additional unsuppressed resonances are present.

Status Bits

The Adaptive Tuning status bits shown in Table 52 let you create custom
Ladder Logic to trap errors, debug, and react to changes. This function is
useful for condition monitoring, diagnostics, and preventative maintenance

purposcs.

Table 52 - Adaptive Tuning Status Bits

Name Bit | Description

Torque Notch Filter 0 Set when resonances are identified between the low and high frequency

Frequency Detected Status limits with magnitudes above the tuning threshold. Normally, this bit is
clear. This bit is also cleared when the axis transitions to the Running state.

Torque Notch Filter Tune 1 Set when the tracking notch filters do not eliminate all identified

Unsuccessful Status resonances. Normally, this bt is clear. This bit is also cleared when the axis
transitions to the Running state or when Adaptive Tuning transitions from
Disable mode to one of the Tracking Notch modes while in the running state.

Torque Notch Filter Multiple | 2 Set when multiple resonances are identified between the low and high

Frequencies Status frequency limits with magnitudes above the tuning threshold. Normally, this
bit is clear. This bit is also cleared when the axis transitions to the Running
state.

Torque Notch Filter 3 Set when resonances are identified below the low frequency limit with

Frequency Below Limit magpnitudes above the tuning threshold. Normally, this bit is clear. This bit is

Status also cleared when the axis transitions to the Running state.

Torque Notch Filter 4 Set when resonances are identified above the high frequency limit with

Frequency Above Limit magnitudes above the tuning threshold. Normally, this bit is clear. This bt is

Status also cleared when the axis transitions to the Running state.

Adaptive Tune Gain 5 Set when the gain scaling factor is not equal to one. This setting indicates

Stabilization Status

that the Adaptive Tuning is controlling the low pass filter and adjusting servo
loop gains to stabilize the system. Normally, this bit is clear. This bit is also
cleared when the axis transitions to the Running state.

Table 53 describes when output parameters are reset to the default values.

Table 53 - Adaptive Tuning Reset Behavior

Parameter

When Reset to Default Value

Torque Notch Filter Frequency Estimate

Disabled, Gain Stabilization

Torque Notch Filter Magnitude Estimate

When a resonance is not identified

Torque Low Pass Filter Bandwidth Estimate

Disabled, Tracking Notch Filter

Adaptive Tuning Gain Scaling Factor

Disabled, Tracking Notch Filter
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Load Ratio Data from Motion Load Ratio can also be found through Autotune from Motion Analyzer.

Analyzer

Test an Axis with Motion
Direct Commands

Torque/Spasd Power/Speed Thermal Summary Drive Motor

Selected Solution (2 Available)

s
Motor
i < Size Down VPL-BOG33M-x00006 Size Up 3

Thermal Capacity L]
0 -
—
Eu Inertia Ratio 563.51:1
] :
4 N Drive
F oy ] & Size Down 2198-D020-ERS3 Size Up >
L]
= s Thermal Capacity = 87%
- 87%
Peak e u 42%
1 _\ Bus Utilization: - 197%

If you do not want to run the Autotune, you can manually enter the load ratio
from other sources such as Motion Analyzer.

Thermal Capacity: ] 76.8%
Peak Speed: [ ] 22 4%
Peak Torque: == 52 2%
Inertia Ratio 55351

See Help for Selecting Drives and Motors on page 20 for more information
about the Motion Analyzer.

Motion direct commands let you issue motion commands while you are online
without having to write or execute an application program. You must be online
to execute a Motion Direct Command. There are several ways to access the
Motion Direct Command.

Motion Direct Commands (MDC) are useful when you are commissioning or
troubleshooting a motion application. During commissioning, you can
configure an axis and monitor the behavior by using Trends in the Controller
Organizer. Use of Motion Direct Commands can fine-tune the system with or
without load to optimize its performance. When testing and/or
troubleshooting, you can issue Motion Direct Commands to establish or re-
establish conditions such as Home. Often during initial development, test the
system in small manageable areas. These tasks include the following:

e Home to establish initial conditions
¢ Incrementally Move to a physical position

¢ Monitor system dynamics under specific conditions
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Access Motion Direct Commands for an Axis or Group

To access the Motion Direct Commands for the Motion Group or axis, right-
click the Group or Axis in the Controller Organizer and choose Motion Direct

Commands.
& TR [l
< ADF 755 Auis 1
183 Ungrouped Aves Goto Medule
A Aais 00 Monitor Axis Tag
B s 01
- Z fis_02 Fault Help
--g"“isﬁ Clear s Faults
- A Auis_08
£ fAxis_09 % Cut Ctrl+X
A fudis 1 Copy Ctrl+C
3B dois 10 Paste ChrleV
& Axis_101 . -
A his 11 see ¢
"'@A"'le Metion Direct Commands...
N
A fuis 13 Manual Tune... b
- A fuis_14 N
--@Axis_lS otion Generator...
£ Axis 16 Cross Reference Ctrl+E
A2 e 17 . Print 3
3 Add-On Instructions
545 Data Types Properties Alt+Enter
iR leee Nefinad

Figure 106 - Motion Direct Commands Dialog Box

otion Direct Commands - _Axis:
B2 Motion Direct C ds - KBK_fuxis:2 =
Commands: Motion Axis Jog
T g :iip{ 7| Ads: KK _ocs = &)
-3 Motion Move e Operand -
Direction Forward
B MAS
MAH 1L 0
g MAT Speed Units Units per sec
T MAM Accel Rate 100 c
B MAG Accel Units Units per sec2
S L Jecel Rate 100
0 its Inits per sec.
B MCD Decel Un U 7]
B _MRP Profile Trapezoidal |
=21 Mation Group Accel Jek 00
B¢ MGS || |Decel et 100
Tp MGSD Jer Units % of Time
... B MGSR Merge Disabled T
. T MGSP
51458 Mntinn Fyent T | M\  DANGER: Executing motion command with controller in

Program or Run Mode may cause axis motion.

Axiz State: Stopped
Axis Fault: Mo Faults

Start Inhibited: Mot Inhibited

Motion Group Shutdown

Execute ] [ Close J [ Help

The content of the Motion Direct Command dialog box varies, depending on
the command you have chosen. In the Command list, you can either type the
mnemonic and the list advances to the closest match or you can choose a
command from the Axis pull-down menu. Choose the desired command and
its dialog box appears.
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You can access an axis by using the pull-down list. Axis status indicators are in

this dialog box.

%5 Motion Direct Commands - K6K_2:3 EI@
Commands: HMotion Servo On

=[3 Motion State | s KEK_2 =l &
@ M50 — )
...y MSF . ~ Show: AXIS_CIP_DRIVE, AXIS_CON
B MASD | Name = | Data Type |De5criptinn -
g :;ZR = f [+-Axis_015_Consumed AXIS_CIP_DRI..
e D f maxs_1s AXIS_CIP_DRL..
.y MDS fl FAas_18 AXIS_CIP_DRI...
@ MAFR i Axis_17 AXIS_CIP_DRI...

=23 Motion Move H|-Axis_101 AXIS_CIP_DRI..

By MAS | KBK_2 AXIS_CIP_DRI... =
-y MAH -PF_755_Axis_1 AXIS_CIP_DRI.. =
.y MA] -
Ty MAM -
By MAG Show controller tags
..M MO -
Show program tags

Axis State:

Axis Fault:

Start Inhibited:
on Group Shutdowr Execute Help

\ Axis Status Indicators

This dialog box is an example of axis indicator values.

% Motion Direct Commands - Axis 23:9 EI@

Commands: Motion Servo On

0] o | Heds: Podis_23 - D
..y MSF

% MASD
% MASR.
% MDO
% MDF

- B MDS

- By MAFR
=+23 Motion Move
By MAS
By MAH
% MAJ
% MAM
% MAG
% MCD

... By MRD ol 3 DANGER.: Executing motion command with contraller in
Program or Run Mode may cause axis motion.

i

3 Safe Torque Off bypassed
Axis State: Running Safety State: Mot Running (Torgue Permitted)
Axis Fault: No Faults

Start Inhibited: Not Inhibited

Execute ] [ Close ] [ Help

IMPORTANT  The device spins at the command velocity once you execute an MDS
command if you use a PowerFlex 755 drive in Velocity Mode with Flying Start
Enable set to true.

For more information about the Flying Start Attribute, see the Integrated
Motion on the EtherNet/IP Network Reference Manual,
publication MOTTON-RMO003.
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Understanding STO Bypass When Using Motion Direct Commands

For complete information about Motion Direct Commands in motion control
systems including the Safe Torque Off feature, see the publications that are
listed in the Additional Resources on page 9.

The drive does not allow motion while the safety controller is in Program
mode by default. This condition applies only if a safety connection between
the GuardLogix safety controller and the drive was established at least once
after the drive was received from the factory.

The drive does not allow motion because the Safety Task is not executed while
the GuardLogix" safety controller is in Program mode. This condition applies
to applications that run in a single-safety controller (with Motion and Safety
connections). The standard controller can transition to Program mode while
the safety controller stays in Run mode and continues to execute the Safety
Task. This transition occurs when an integrated safety drive has a Motion
connection to a standard controller and a separate Safety connection to a dual-
safety controller.

However, applicable drive systems are designed with a bypass feature for the
STO function in single-safety controller configurations. You can use the
Motion Direct Command (MDC) feature to allow motion while following all
necessary and prescribed steps per machine safety operating procedures.

when the controller is in Program mode. You must acknowledge warning
messages in the Logix Designer application that warn of the drive bypassing
the STO function and unintended motion can occur. The integrated safety
drive does not respond to the request of STO function if MDC mode is
entered.

c ATTENTION: Consider the consequences of allowing motion by using MDC

ATTENTION: It is your responsibility to maintain machine safety integrity
while executing Motion Direct Commands. One alternative is to provide
Ladder Logic for Machine Maintenance mode that leaves the controller in
Run mode with safety functions executing.
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Table 54 defines which drive supports the type of STO functionality.
Table 54 - Drives That Support Safe Torque Off (STO)

Drive Mechanism | Axis Status | STO Configuration
Kinetix 350 servo drive Hard-wired GuardStatus | None
Kinetix 5500 2198-Hxxx-ERS servo drives Hard-wired GuardStatus | None
Kinetix 5500 2198-Hxxx-ERS2 servo drives Integrated SafetyStatus | Logix Designer application
Kinetix 5700 2198-xxxx-ERS3 servo drives Hard-wired GuardStatus | None
Kinetix 5700 2198-xuxx-ERS4 servo drives Integrated SafetyStatus | Logix Designer application
Kinetix 6500 servo drives with 2094-EN02D- Hard-wired GuardStatus | Webpage
M01-50, Safe Torque Off control module
Kinetix 6500 servo drives with 2094-EN02D- Hard-wired GuardStatus | Webpage
M01-51, Safe speed monitoring
PowerFlex 755 drive with Safe Torque Off Option | Hard-wired GuardStatus | Webpage
module (20-750-S0)
PowerFlex 755 drive with Safe Speed Monitor | Hard-wired GuardStatus | Webpage
Option module (20-750-51)
PowerFlex 755 drive with Integrated Safety - Integrated SafetyStatus | Logix Designer application
Safe Torque Off Option module (20-750-53)
PowerFlex 527 drive Hard-wired GuardStatus | None

Integrated SafetyStatus | Logix Designer application

For detailed information on the Safe Torque Off function, see one of the

following publications:

¢ Kinetix 5500 Servo Drives User Manual, publication 2198-UMO001
e Kinetix 5700 Multi-axis Servo Drives User Manual,

publication 2198-UM002

e PowerFlex 527 Adjustable Frequency AC Drive User Manual,

publication 520-UM002

o PowerFlex 750-Series Safe Speed Monitor Option Module Safety
Reference Manual, publication 750-RM001

e PowerFlex 750-Series Safe Torque Off Option Module User Manual,

publication 750-UM002

o PowerFlex 755 Integrated Safety - Safe Torque Off Option User Manual,

publication 750-UM004
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Notes:
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Homing puts your equipment at a specific starting point for operation. This
starting point is called the home position. Typically, you home your equipment
when you reset it for operation.

When using integrated motion on the EtherNet/IP™ network, all active and
ginteg
passive homes are setting absolute positions as long as an absolute device is

being used.

See the Integrated Motion on the EtherNet/IP network Reference Manual,
publication MOTION-RMO003, for more details about the Homing attributes.
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Guidelines for Homing

To configure the homing procedure, you specify the mode (active or passive)
and sequence. Based on those selections, you can also choose the home
position, an offset for the home position, the direction, and speed. For switch-
based sequences, you can also select whether the limit switch is normally open
or normally closed.

Table 55 describes guidelines for homing procedures.

Table 55 - Guidelines for the Homing Procedures

Guideline

Description

To move an axis to the home position, use Active
homing.

Active homing turns on the servo loop and moves the axis to the home position. Active homing also does the following:
« Stops any other motion.
« Uses a trapezoidal profile.

For a Feedback-only device, use Passive homing.

Passive homing does not move the axis:
« Use passive homing to calibrate a Feedback-only axis to its marker.
« Ifyou use passive homing on a servo axis, turn on the servo loop and use a move instruction to move the axis.

For single-turn equipment, consider homing to a
marker.

The marker homing sequence is useful for single-turn rotary and linear encoder applications because these applications
have only one encoder marker for full axis travel.

For multi-turn equipment, home to a switch or switch
and marker.

These homing sequences use a home limit switch to define the home position:

« You need a home limit switch if the axis moves multiple revolutions when it runs. Otherwise, the controller cannot
tell which marker pulse to use.

« For the most precise homing, use both the switch and marker.

If your equipment can’t back up, use unidirectional
homing.

With unidirectional homing, the axis doesn't reverse direction to move to the Home Position. For greater accuracy,
consider using an offset:
« UseaHome Offset that is in the same direction as the Home Direction.
« Use a Home Offset that is greater than the deceleration distance.
« If the Home Offset is less than the deceleration distance does the following:
— The axis simply slows to a stop. The axis doesn't reverse direction to move to the Home Position. In this case, the
MAH instruction doesn't set the process compete bit.
— Onarotary axis, the controller adds one or more revolutions to the move distance. This addition makes sure that
the move to the Home Position is unidirectional.

Choose a starting direction for the homing sequence.

Decide which direction you want to start the homing sequence in:
- Positive direction—choose a Forward direction.
« Negative direction—choose a Negative direction.

Active Homing

When the axis Homing mode is configured as Active, the physical axis is first
activated for servo operation. As part of this process, all other motion in
process is canceled and appropriate status bits cleared. The axis is then homed
by using the configured Home Sequence, which can be Immediate, Switch,
Marker, or Switch-Marker. The latter three Home Sequences result in the axis
being jogged in the configured Home direction. Then, after the homing
sequence is complete, the position is redefined. Based on detection of the home
event, the axis is automatically moved to the configured Home Position.

IMPORTANT  The control moves the axis to the unwind position of zero. This movement
occurs only when unidirectional active homing is performed on a rotary axis
and the Home Offset value is less than the deceleration distance when the
home event is detected. This process helps make sure that the resulting
move to the Home Position is unidirectional.
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Passive Homing

When the axis Homing mode is configured as Passive, the MAH instruction
redefines the actual position of a physical axis on the next occurrence of the
encoder marker or home sensor. The sequence determines the homing steps.
You must set the homing sequence to marker or switch. Passive homing is most
commonly used to calibrate Feedback Only axes to their markers or switch.
Passive homing is identical to active homing to an encoder marker or switch
except that the motion controller does not command any axis motion.

After initiating passive homing (MAH), the axis must be moved past the
encoder marker or trip the home switch for the homing sequence to complete
properly. In this case, you must set the homing sequence to marker or switch.
The motion controller cannot directly command motion for physical Feedback
Only axes and must be accomplished via other means.

For closed-loop Servo axes, when configured for Passive Homing, only set the
Sequence to Immediate. Then when the MAH is executed, it simply sets the
actual position to that of the Position value set in the Homing parameters.
There is no physical motion with these settings.
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Examples

Table 56 - Active Homing Examples

This section contains examples of active and passive homing.

Active Homing

The examples in Table 56 show different ways to use active homing.

Sequence

Description

Active immediate home

This sequence sets the axis position to the Home Position without moving the axis. If feedback isnt enabled, this sequence
enables feedback.

Active home to switch in forward bidirectional

The switch homing sequence is useful for multi-turn rotary and linear applications.

Active Bidirectional Home with Switch then Marker

Homing Vel

1

Axis Position
\<_.2—J

Return Vel

Axis Velocity
|
w>

1: Home Limit Switch Detected
2: Home Limit Switch Cleared
—1 3: Home Position

These steps occur during the sequence.
1. The axis moves in the Home Direction at the Home Speed to the home limit switch and stops.

2. The axis reverses direction and moves at the Home Return Speed until it clears the home limit switch and then stops.

3. The axis moves back to the home limit switch or it moves to the Offset position. The axis moves at the Home Return
Speed. If the axis is a Rotary Axis, the move back to the Home Position takes the shortest path (that is, no more than a
half revolution).

If the axis is past the home limit switch at the start of the homing sequence, the axis reverses direction and starts the return
leg of the homing sequence.

Use a Home Return Speed that is slower than the Home Speed to increase the homing accuracy. The accuracy of this
sequence depends on the return speed and the delay to detect the transition of the home limit switch.

Uncertainty = Home Return Speed x delay to detect the home limit switch.

Example: Suppose that your Home Return Speed is 0.1 in./s and it takes 10 ms to detect the home limit switch.
Uncertainty = 0.1in./sx0.015=0.001 in.

The mechanical uncertainty of the home limit switch also affects the homing accuracy.

258
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Table 56 - Active Homing Examples (continued)

Sequence

Description

Active home to marker in forward bidirectional

The marker homing sequence is useful for single-turn rotary and linear encoder applications because these applications
have one encoder marker only for full axis travel.

Active Bidirectional Home with Marker

Homing Vel

Axis Position

Axis Velocity

Return Vel

1: Encoder Marker Detected
2: Home Position

These steps occur during the sequence.

1. The axis moves in the Home Direction at the Home Speed to the marker and stops.

2. The axis moves back to the marker or it moves to the Offset position. The axis moves at the Home Return Speed. If the
axis is a Rotary Axis, the move back to the Home Position takes the shortest path (that is, no more than a half
revolution).

The accuracy of this homing sequence depends on the homing speed and the delay to detect the marker transition.

Uncertainty = Home Speed x delay to detect the marker.

Example: Suppose that your Home Speed is 1in/s and it takes 1 <Symbol>m<Symbol>s to detect the marker.
Uncertainty = 11In./sx0.000001 s = 0.000001 in.

Active home to switch and marker in forward
bidirectional

This sequence is the most precise active homing sequence available.
Active Bidirectional Home with Switch then Marker

Homing Vel

[N

O Axis Position
2

1

Axis Velocity

3 Return Vel

1: Home Limit Switch Detected

2: Home Limit Switch Cleared
— 3: Encoder Marker Detected

4: Home Position

These steps occur during the sequence.

1. The axis moves in the Home Direction at the Home Speed to the home limit switch and stops.

2. The axis reverses direction and moves at the Home Return Speed until it clears the home limit switch.

3. The axis continues to move at the Home Return Speed until it gets to the marker.

4. The axis moves back to the marker or it moves to the Offset position. The axis moves at the Home Return Speed. If the
axis is a Rotary Axis, the move back to the Home Position takes the shortest path (that is, no more than %2 revolution).

If the axis is past the home limit switch at the start of the homing sequence, the axis reverses direction and starts the return
leg of the homing sequence.

Active home to switch in forward unidirectional

This active homing sequence is useful for when an encoder marker is not available and either unidirectional motion is
required or proximity switch is being used.

These steps occur during the sequence.
1. The axis moves in the Home Direction at the Home Speed to the home limit switch.

2. Ifit’sin the same direction as the Home Direction, the axis moves to the Home Offset position.
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Table 56 - Active Homing Examples (continued)

Sequence

Description

Active home to marker in forward unidirectional

This active homing sequence is useful for single-turn rotary and linear encoder applications when unidirectional motion is
required.

These steps occur during the sequence.

1. The axis moves in the Home Direction at the Home Speed to the marker.

2. Ifit'sin the same direction as the Home Direction, the axis moves to the Home Offset position.

Active home to switch and marker in forward
unidirectional

This active homing sequence is useful for multi-turn rotary applications when unidirectional motion is required.
These steps occur during the sequence.

1. The axis moves in the Home Direction at the Home Speed to the home limit switch.

2. The axis continues to move at the Home Speed until it gets to the marker.

3. Ifit'sin the same direction as the Home Direction, the axis moves to the Home Offset position.

Active Home to Torque

The Home to Torque Level sequence is a type of homing used when a hard stop is going to be used as the home position, as
in a linear actuator.

Torque Level homing is similar to Home Switch homing, with the exception that the torque level is used instead of the home
switch input. This graphic depicts the Position/Velocity for Torque Level Homing.

Torque Level Homing

Homing Vel 1

Axis Position

Axis Velocity
D
C

Return Vel

1: End of Travel / Hard Stop

2: Homing Torque Above Threshold = TRUE
—+ 3: Homing Torque Above Threshold = FALSE
4: Home Position

Torque Level-Marker homing is similar to Home Switch-Marker homing, with the exception that the torque level is used
instead of the home switch input. This graphic depicts the Position/Velocity for Torque Level-Marker Homing.
Torque Level - Marker Homing

Homing Vel 1

—4- p

= 2
m5

L Axis Position
i . \—4—0—/J3

4 Return Vel

Axis Velocity

1: End of Travel / Hard Stop

2: Homing Torque Above Threshold = TRUE

-+ 3: Homing Torque Above Threshold = FALSE
and Arm Regestration for Encoder Marker

4: Encoder Marker Detected

5: Home Position
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Passive Homing

The examples in Table 57 show different ways to use passive homing.

Table 57 - Passive Homing Examples

Sequence

Description

Passive Immediate Home

This sequence is the simplest passive homing sequence type. When this sequence is
performed, the controller immediately assigns the Home Position to the current
axis actual-position. This homing sequence produces no axis motion.

Passive Home with Switch

This passive homing sequence is useful for when an encoder marker is not available
or a proximity switch is being used.

When this sequence is performed in the Passive Homing mode, an external agent
moves the axis until the home switch is detected. The Home Position is assigned to
the axis position at the moment that the limit switch is detected. If you are using a
Home Offset, then the Home Position is offset from the point where this value
detects the switch.

Passive Home with Marker

This passive homing sequence is useful for single-turn rotary and linear encoder
applications.

When this sequence is performed in the Passive Homing mode, an external agent
moves the axis until the marker is detected. The home position is assigned to the
axis position at the precise position where the marker was detected. If you are using
a Home Offset, then the Home Position is offset from the point where this value
detects the marker.

Passive Home with Switch
then Marker

This passive homing sequence is useful for multi-turn rotary applications.

When this sequence is performed in the Passive Homing mode, an external agent
moves the axis until the home switch and then the first encoder marker is detected.
The home position is assigned to the axis position at the precise position where the
marker was detected. If you are using a Home Offset, then the Home Position is
offset from the point where this value detects the marker.
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Absolute Position Recovery APR is the recovery of the absolute position of an axis that has been machine-

( APR) referenced after a power cycle or reconnection. The APR feature maintains the
machine reference or absolute position through power cycles, program
downloads, and even firmware updates under certain conditions. The terms
Absolute Position and Machine Reference Position are synonymous.

Absolute position is established by a homing procedure that is initiated by
successful execution of an MAH instruction. Once the homing procedure has
successfully established a machine reference, the Axis Homed bit is set in the
Motion Status attribute, indicating that actual position and command position
now have meaning regarding the associated machine.

It is good application programming-practice to qualify dynamic machine
operation by homingall axes in the machine before operating the machine.

Otherwise, absolute moves to a specific position cannot have any relationship
to the position of the axis on the actual machine.

APR Terminology
Table 58 describes terminology that is related to the APR feature.

Table 58 - APR Terminology Descriptions

Term Description

Absolute Feedback Position Position value that is read from an ahsolute feedback device.
Incremental Feedback Position Position value that is read from an incremental feedback device.
Feedback Position Value that is read from a feedback device, absolute, or incremental.
Absolute Position Position registers in the Logix 5000™ controllers after the following
Absolute Machine Reference Position instructions have been executed on a machine with an absolute or an

incremental feedback device:
« MAH, machine home
+ MRP, machine redefine position

Machine Reference Position

A machine home/reference Establishes a Machine Reference Offset as follows:

HomeOffset =

ConfiguredHomePosition - AbsoluteFeedbackPosition
AbsoluteMachineReferencePosition = AbsoluteFeedback Position
+ HomeOffset

Absolute Position Recovery (APR) Recovers the Absolute Machine Reference Position by maintaining the
Home Offset through various scenarios as described on page 263.

Position Recovery Considerations for Logix5000 Controllers

There are differences in the way the ControlLogix" 5560, GuardLogix* 5560,
and the ControlLogix 5570 controllers recover machine position:

e The ControlLogix 5560 and GuardLogix 5560 controllers have a

battery and use a memory card to save information.

¢ The ControlLogix 5570 controller has a 1756-ESMxxx module and
uses a memory card to save information.
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e The ControlLogix 5560 and GuardLogix 5560 series A controllers have
a battery to recover the position after a power cycle but does not support
APR.

e The ControlLogix 5560 and GuardLogix 5560 series B controllers
recover the position after a download or restore from CompactFlash
software card or a firmware update from the ControlFLASH™ software.
A battery is not required.

e The ControlLogix 5570 controller with a ControlLogix Controller
Energy Storage Module (ESM) works the same as the GuardLogix 5560
series B controller with a battery.

e The ControlLogix 5570 controller without a ControlLogix Controller
Energy Storage Module (ESM) works like a ControlLogix 5560 series B
controller without a battery.

Absolute Feedback Device

The absolute feedback device permits absolute position be retained through a
power cycle. These devices take various forms, but they can all maintain an
absolute feedback position while power to the drive and feedback device is off.

When power is turned back on, the drive reads the feedback referenced
absolute position from the feedback device. By applying a saved absolute offset
to this absolute feedback position, the motion control system can recover the
machine referenced absolute position.

Most drive products provide this capability. However, Absolute Position is lost
if the drive is swapped out or drive firmware is updated. Integrated motion on
the EtherNet/IP network lets you recover Absolute Position through power
cycles, program downloads, and firmware updates.

SERCOS Versus Integrated Motion on Ethernet Networks

For a SERCOS axis with absolute feedback, the drive scaling function and
absolute position are maintained in the drive. Therefore, the drive scaling
function and absolute position can be easily restored in the control after a
power cycle or download of a new project. This restoration is accomplished by
reading the position from the drive.

By contrast, an integrated motion on the EtherNet/IP network axis supports
controller-based scaling where absolute position is maintained in the firmware
of the controller. Without the work of the APR feature, absolute position
would be lost after a power cycle or project download.

Rockwell Automation Publication MOTION-UMO003K-EN-P - January 2019 263



Chapter12  Homing

APR Scenarios

ATTENTION: Whenever memory becomes corrupt, you lose position even if
you have it stored on a memory card.

Table 59 on page 265 provides detailed information on when the APR feature
recovers absolute position. The following assumptions must be considered. In

each of these cases, the APR feature restores absolute position and preserves the
state of the Axis Homed bit. This feature indicates that the axis has a machine

referenced absolute position.

e All relevant axes are integrated motion axes.

e Yes, indicates that machine reference is recovered (for Axes that have

been homed).

¢ No, indicates that machine reference is not recovered (for Axes that have

been homed).
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Table 59 describes the scenarios whether the APR feature recovers absolute position. In each case that is marked Yes, the
APR feature restores absolute position and preserves the state of the Axis Homed bit. This mark indicates that the axis
has a machine referenced absolute position.

Table 59 - APR Recovery Scenarios

Controller

Event

Machine Reference Retained

Controller removal and insertion under power (RIUP) with a battery“).

Yes

Controller power cycle with battery.

Yes

Controller firmware update.

Yes

Controller update from memory card.

Yes

Swap two controllers with the same catalog numbers (memory card also
swapped).

Yes

Steps
1.Axes are homed.
2.Project is saved to memory card.
3.Axes are moved and rereferenced.
4.System is restored from memory card.
Result

The system absolute position is restored to rereferenced positions and the
Home bit remains set.

Yes

Steps
1.Axes are homed.
2.Project is saved to memory card.
3.5ame memory card is used on machines 2, 3, 4, for example.
4.Axes are homed on machines 2, 3, 4, for example, at different positions.
5.System restore from memory card on each machine.
Result

The system absolute position on each machine becomes restored correctly at
its respective position and the Home bit remains set.

Yes

Change controller (memory card not swapped).

No

Change controller without a memory card.

No

Controller power cycle without battery.

No

Controller removal and insertion under power (RIUP) without battery.

No

Take the controllers out of two systems with a battery or energy storage module
and swap controller. There is no memory card on either controller.

No

1. Controller remains powered.
2. Power cycle drives.
3. (Change feedback device but not motor.

No

Steps

1. Axes are homed.

2. Project is saved to a memory card.

3. Memory becomes corrupt.

4. System restores from the memory card.
Result

The system absolute position is lost, the axes must be rehomed, and the Home
bitis cleared.

No

Controller power cycle or removal and insertion under power without a battery
or energy storage module.

No

1. Controller and drives remained powered.
2. Hardware feedback failure on an axis.

No

1. Battery Backed Controller.
2. User program that runs with an axis that is not homed.

No
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Table 59 - APR Recovery Scenarios

Controller and drives remained powered

Event Machine Reference Retained
Disconnect and reconnect the Ethernet cable. Yes
Disconnect and reconnect the same feedback and/or motor cable on an axis. Yes
Inhibit or uninhibit an axis or drive. Yes

Battery backed controller

Event Machine Reference Retained
Save to a memory card with a homed axis and you initiate the restore. Yes
RIUP controller. Yes
(ycle power-on controller. Yes
(ycle power-on controller that is configured to restore user program from a Yes
memory card on power-up.

RAM memory becomes corrupt and the user program is restored from the No
memory card. The machine must be referenced again if RAM memory becomes
corrupt. There is no way to retrieve the machine reference positions from a

memory card after machine memory becomes corrupt.

User program that runs with a homed axis and you manually restore the user Yes
program from a memory card.

If you reset the machine reference by using MAH or MRP after storing the user

program to a memory card, the MAH and MRP changes are not lost. The APR is

not restored to the reference stored on the memory card. The APR s restored to

the reference stored in RAM.

Battery backed controller: Restore by taking the memory card to another Yes

controller.

If the other controller has the exact same Axis ID and scaling constants as the
memory card, and has homed axes, the APR is not restored to the reference
stored on the card. The APR is restored to the reference stored in RAM.

The Axis ID attribute is automatically generated when you create an axis in the
Logix Designer application. See The Axis ID attribute description in the Integrated
Motion on the EtherNet/IP network Reference Manual,

publication MOTION-RM003 for more information.

Change controller

Event

Machine Reference Retained

Transfer the memory card from the first controller to the second with the
following preconditions.

1. Empty the second controller. There is no user program in the second
controller.

2. The user program has been saved on a memory card with integrated motion
on the EtherNet/IP network axes homed.

Yes

Transfer the memory card from the first controller to the second with the
following preconditions.

1. The second controller has the same user program with the controller being
swapped.

2. The second controller has its axes homed.

Yes

Same controller

Event

Machine Reference Retained

Reload the same user program from a memory card. This scenario assumes that
the axis is homed in RAM before reload.

Yes

Update controller firmware from memory card.

Yes

Controller remains powered or power cycled
with battery and power cycle drives

Event Machine Reference Retained
(Change the drive with the same or different catalog number. Yes
Change the motor but not the feedback device. Yes
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Table 59 - APR Recovery Scenarios

Download same program with no hardware
changes

Event Machine Reference Retained
Change the name of an axis. Yes
Download the same program to the controller. Yes
Save As with another filename. Yes
Partial Export and then import an axis. Yes
Added application logic. Yes
Download a project of an existing axis. Yes

Download same program and no hardware
changes

Event

Machine Reference Retained

Add an axis.

No for the new axis.

Copy or cut and paste or drag/drop axis into the same project or another project.

No for the new or pasted axis.

Export and then import into the same or another project. No
Tip: Save the project as an .ACD file to recover the absolute position.
There are changes to the axis scaling attributes. No

Position feedback Event Machine Reference Retained
The position feedback device was disconnected or reconnected. Yes
Feedback device Event Machine Reference Retained

The position feedback device was disconnected or reconnected.

Yes

The feedback device changed. No
The position feedback device was swap. No
The position feedback device failed. No
The position feedback polarity changed. No
The Feedback mode changed. No

When any of these conditions occur, the Axis Homed b

it, if set, is cleared indicating that axis position is no longer referenced to the machine. To flag the condition that the Axis

Homed bit has been cleared and that the machine referenced absolute position has been lost, an APR Fault is generated. This fault is recoverable and can be cleared via any Fault

Reset or Shutdown Reset instruction.

Restore Event Machine Reference Retained
Restore from the memory card. Yes

Inhibit or Uninhibit Event Machine Reference Retained
Inhibit or uninhibit an axis. Yes
Inhibit or uninhibit an I/0 module. Yes

Studio 5000 Logix Designer Application
project

Event Machine Reference Retained
Import or export the project download. No
Download the project download of new or copied axis. No
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Table 59 - APR Recovery Scenarios

Drive Event Machine Reference Retained
The drive cycled power with incremental feedback. No
The drive firmware updated with incremental feedback. No
Change the drive. Yes
(ycle power to the drive. Yes
(ycle power to the drive with absolute feedback. Yes
Change the motor, if the motor does not contain a feedback device. Yes
The drive firmware was update with absolute feedback. Yes
The drive was disconnected or reconnected. Yes
The drive was Inhibited or Uninhibited. Yes
The drive was swapped with the same feedback. Yes
Scaling Event Machine Reference Retained

Scaling signature has changed.

The scaling signature changed. This change includes Transmission, Linear

Actuator, Motion Resolution, and Motion Unit attribute changes.

No

(1) The term Battery in this table assumes the ControlLogix 5560 or GuardLogix 5560 controller with a battery or a ControlLogix 5570 controller and a 1756-ESMxxx Energy Storage Module.

ControlLogix 5580, GuardLogix 5580, CompactLogix™ 5380, and Compact GuardLogix 5380 controllers have embedded energy storage modules.
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APR Faults

APR faults are generated during the events and when one of the conditions
that are defined in the following APR Fault Conditions is present.

APR Fault Conditions

The axis must be in the homed state for an APR Fault to occur. The Axis
Homed Status Bit must be set.

Attribute Changes

A Motion Resolution or an Axis Feedback Polarity attribute has been changed
and downloaded to the controller. This change can also happen during the
execution of an SSV.

Axis Feedback Changes

The feedback device has been replaced. This change creates an Axis Feedback
Serial Number mismatch APR fault.

Axis Feedback mode has changed, for example, axis with feedback changed to

axis without feedback or vice versa and downloaded to the controller.
e A user program is downloaded.
¢ A user program and tags are restored from the memory card.
— Manual Restore
— Power-up restore, when configured
o Firmware is updated via ControlFLASH software.

e An SSV to either change Feedback Polarity or one of the attributes,
which results in a change to the Motion Resolution attribute.
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APR Fault Generation

A project download, restore from a memory card, or a ControlFLASH
firmware update after one of these events can cause an APR fault:

Axis configuration

— Change in any of the axis attributes that impacts the absolute
machine position.

Attribute changes

— Offline edits of the axis attributes or configuration do not cause an
APR fault until after download occurs.

— Online edits of certain attributes result in an immediate APR fault.
Changing the axis feedback device or feedback polarity without
downloading the project also generates an immediate APR fault.

Axis hardware change or malfunction.
Axis hardware resource insufficiency.

— Hardware resource insufficiencies are detected only during download
or ControlFLASH firmware update.

Reconnection of the drive axis.

When an APR fault occurs, the actual position of the axis is set to the feedback
reference position of the axis. This value is read from the absolute encoder of
the axis. The APR Fault clears the axis homed status bit.

Downloading of a Project

The following checks are made during a download of a project:

Does the Axis exist? If not, then it is a new axis and no APR fault occurs
or is generated.

Does the Scaling Signature match the saved Scaling Signature?

Does the Feedback Serial Number match the saved Feedback Serial

Number?

If these three checks pass, absolute position is restored.

During operation, the system monitors changes to that following attributes.
These attributes do not affect the Scaling Signature or result in the loss of the
absolute machine reference and therefore do not generate an APR Fault.

Conversion Constant

Position Unwind

Travel Mode
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Care must be taken when changing these values so that the new values are
correctly related to the Position Unit of the product and the mechanics of the
system. This correlation is typically done as part of a product recipe change.
For example, when you are wrapping regular sized candy bars and then you
must change and make king sized bars, you would change the conversion
constant.

If the Axis Homed status bit is clear, the APR function is bypassed and there is
no attempt to restore absolute position. The clear status bit indicates that
position has not been absolutely referenced to the machine.

There are two types of APR Faults: Standard APR Faults and RA Specific
Faults. APR Faults display in the Axis Properties dialog box, Faults and Alarms.

Table 60 - Standard APR Fault Descriptions

Value | Exception Description
1 Memory Write Error Error in saving absolute position data to nonvolatile memory.

2 Memory Read Error Error in reading absolute position data from nonvolatile memory.
3 Feedback Serial Number Mismatch | Position Feedback Serial Number does not match saved Feedback
Serial Number.

4 Buffer Allocation Fault ga;lsed when there is not enough RAM memory left to save APR

ata.
5 Scaling Configuration Changed Scaling attribute configuration for this axis does not match the

saved scaling configuration.

6 Feedback Mode Change Feedback Mode has changed and does not match the saved
Feedback Mode configuration.

Table 61 - Rockwell Automation Specific Fault Descriptions

Value | Exception Description

1 Persistent Media Fault (L6x) - Means that all six sectors that are reserved for APR in
persistent memory are marked as bad. This fault condition is not
recoverable:

« After you get this fault, the APR feature stops working until you
replace the ControlLogix 5560 or GuardLogix 5560 controller.
« You never get this error when using a ControlLogix 5570 controller.

2 Firmware Error Used to trap unexpected firmware errors.
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Scaling

Scaling parameters changes can potentially generate an APR fault because
internal constants computed from these two parameters can generate a motion
resolution change. If this change happens, an APR fault is generated.

5> Aois Properties - CIPAxis =0 = ===
Categories:
 General Scaling to Convert Motion from Controller Units to User Defined Units
(= Motor
. Model Load Type Direct Coupled Rotary
----- Motor Feedback Transmission
+
1 1
Polarity
..... Autotuns Actuator
=1 Load <none>
- Backlash
..... Position Loop 10 Milimeter/Rev

Velocity Loop 1.0 Milimeter

----- Torque/Curent Loop
----- Planner Scaling
Homing Units: Postion Lyfts
..... Actions Seaing: 0 Postion Units per 10 Motor Rev

Drive Parameters

Parameter List Travel
-----
Faults & Alams
..... Tag 1000.0
Unwind: 10 Pasition Units per 10 Cycle

Soft Travel Limits

Puods State:

[ ok | [ Camcel | [ Aoy | [ Heo

Online Scaling

Any change or SSV message that results in a motion resolution change can
generate an APR fault.

5% Axis Properties - CIPAxis E=RECE =<
Categoriss:
o General Motion Axis Parameters
(=) Mator
Motor Feedback
Scaling Name o | value Unit e
Polarity ActuatorDiameter 10
Autotune ActuaterDiameterUnit Millimeter
£l Load Actuatorlead 1.0
Backlash ActuatorLeadUnit Millimeter/Rev|
Position Loop ActuatorType L <none>|
Velocity Loop ConversionConstant 2000000.0 | Motion Counts/Position Units
Torque/Cument Loop LoadType ./ Direct Coupled Rotary|
Planner MotionResolution ¥ 1000000 |Motion Counts/Motor Rev
Homing i i figuration Control Scaling)
Actions MotionUnit Motor Rev| T
Drive Parameters 2.0 | Motor Rev
Parameter List PositionScalingNumerator 1.0 | Position Units
Status PostionUnits. Position Units.
Faults & Alams PosttionUnwind 2000000 | Motion Counts/Unwind Cycle
Tag ionUnw 1.0 |Unwind Cycles
PositionUnwindNumerator 1.0 | Position Units
ce From Calculator,
SoftTravelLimitChecking Nof
SoftTravelLimitNegative 0.0 |Position Units. i
|| SofiTravelLimitPosttive 0.0 | Position Units -
Aods State:
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Resetting an APR Fault

There are three ways to reset an APR Fault:
¢ Instruction execution:
- Executingan MAFR
- Executingan MGSR
Executingan MASR
Executing an MCSR

¢ Do the following from the Controller Organizer:

— Clear the group fault, the software executes an MGSR
— Clear the axis fault, the software executes an MASR

e Download the same project a second time

Absolute Position Loss without APR Faults

The Absolute Position Recovery is not retained after the following:
e A project is exported, saved as an .L5K, and imported (downloaded)
e A major non-recoverable fault (MNRF)
e A power loss

TIP  When you perform an import/export on a project in the RSLogix
5000 software, version 19 or earlier, the axis absolute position is
not recovered on download to the controller.

The APR can potentially be restored from a memory card on a
ControlLogix 5560 or GuardLogix 5560 controller (if a battery is not
present) or on a ControlLogix 5570 controller (if a 1756-ESMxxx
module is not present) as described on page 262.

e A download of an axis that does not have its home bit set

e Power cycling of an incremental encoder
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Behavior of APR for Incremental Encoders

APR for incremental encoders means Absolute Machine Reference Position
Retention. When an incremental encoder is homed, the homed bit is set. An
APR fault is generated and the home axis bit clears when any of the events or
conditions that generate an APR fault for an absolute encoder occur.

For example, the behavior of APR faults for an incremental encoder is identical
to that of an absolute encoder. The exception to this behavior is when an
incremental encoder is power cycled and its position comes up as 0. Its
Absolute Machine Reference Position is lost. An APR fault is not generated.

Saving an ACD File Versus Upload of a Project

The following is an example of a sequence of events that can generate an APR
fault.
1. Make an online change to an axis attribute that generates an APR fault.
2. Rehome the axis.

This action is normally done so APR restores axes positions after a
download.

Save your project.
4. Download your project.

You still get an APR fault because saving the project only uploads the
tags, not the changed attributes.

IMPORTANT  You must upload the project for the changed attributes to be saved
and to help prevent an APR fault on a subsequent download.
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When to Manually Tune an
Axis

Manual Tune

Topic Page
When to Manually Tune an Axis 275
Additional Tune 281
Monitor Tags with the Quick Watch Window 285
Use Motion Generator 286

If Autotune does not meet your system specifications, the manual tuning
feature lets you customize your tuning parameters. Manual Tuning lets you
manually improve motion performance by adjusting system bandwidth,
damping factor, and drive loop gains, filters, and compensations via direct
online control. Perform a manual tune when you are online with a controller to
get a real-time tune of an axis.

If you are not sure that you must Manual Tune, use this process:
o If the software calculation defaults are acceptable, tuning is complete.

e Ifthe software calculation defaults are not acceptable, perform an
Autotune. If the Autotune results are acceptable, tuning is complete.

See Autotune on page 235 for details.

e Ifthe Autotune results are not acceptable, perform a Manual Tune by
using sliders to run equations.

Axis Configuration Types

Manual Tune applies to Position Loop and Velocity Loop axis configurations.
Manual Tune is not available for any other axis configurations. If you change
the axis configuration to a value other than Position Loop or Velocity Loop
while Manual Tune is opened, the contents of the Manual Tune expander
becomes disabled. This condition also applies to the Additional Tune
functions.
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Current Tuning Configuration

Manual Tune displays the current tuning configuration. All parameters on the
Manual Tuning dialog box are available while online.

TIP  Inthe RSLogix 5000° software, version 20 and later you can make edits
when online. In the RSLogix 5000 software, version 19 and earlier, changes
can only be made when online and the SERVO is enabled.

When you adjust the sliders, you can see what gains were updated. When servo
is on, the left area of the dialog box lights up. This option gives you real manual
tuning capability. When you expand the Tuning Configuration, you are
reminded of the application type and coupling (loop response affects the
system damping) you selected. These values are governing the displayed values.

There are three Loop Response settings on the General dialog box.

General Loop Response relates to the
Ais Corfiguration (Postion Loop <) following values for System
Feedback Configuration IMotor Feedback v] Dampmg‘

Ppplication Type: lEasic v] Low : 15
Loop Response: Medium - Medium=1.0
High=0.8
Assigned Group r‘H"lIZﬂium }
Mation Group: [ MG v]

Bz Motion Console - K6K_Axis

Manual Tuning e

&| System b0 . System Damping is for
width: Hertz . .

g|  Bandwidih: setting the axis

= .

S system 0.0 . / Bandwidth and Error

g|  Damping: Le € Tolerance values.

[l

0.8 1.5
E Tuning Configuration

Application Type:  Basic

Coupling: Rigid

Gains To Tune
() Position Integrator Bandwidth
3 velodty Integrator Bandwidth
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Loop Responses

This dialog box is where you can enter values for system bandwidth and system
damping, which affect the loop gains. You can also individually modify the

gains with sliders, bandwidth parameters, or manual changes. The gains and
filters that you have tuned by using either default factory values or Autotune

are your initial values in the Manual Tune dialog box. Coupling displays how

tightly set or how you chose the system to tune.

The Motion Console dialog box displays Manual Tuning and Motion

Generator. Use the left of the dialog box to test in an inactive state. As you

perform the tune, you can test in an active state with Motion Generator.

B Motion Console - KBK_Axis

[E=8 EoR (=X

Manual Tuning

System

Bandwidth: O _Saou8s r’t
0.0

System 1.0
Damping: = G

aun| enuep &

= Tuning Configuration
Application Type: Basic
Coupling: Rigid
Gains To Tune
2 Position Integrator Bandwidth
2 Velodty Integrator Bandwidth
Position Loop
Loop Bandwidth: 19.469685 +| #Hertz

Integrator Bandwidth: 0.0 = €Hertz

Error Tolerance: 1,3624167 2| &Position Units o . . .
) The blue arrows indicate an immediate commit.
Velocity Loop

Loop Bandwidth: 77.87874 *| eHertz

Integrator Bandwidth: 0.0 | eHertz

Integrator Hold: Disabled - | &

50.0

Motion Generator

*+ Hertz

Error Tolerance: 82,256485 | &Position Units/s

3 DANGER.: Tuning may result in unstable axis motion.

More Commands. ..

Commands Motion Axis Move
B MSO Label Operand
B MsF Move Type Absolute
Tz MAH Position 0
B MAJ Speed 0
=3 Speed Units Units per sec
B MAS Accel Rate 100
@ MDS Accel Units Units per sec2
B MAFR Decel Rate 100
Decel Units Units per sec2
Profile Trapezoidal

DAMGER.: Executing motion command with controller in
l %, Program or Run Mode may cause axis motion.

When you change a value and leave the field, the
3 values are sent automatically to the controller
including changes you made to slider values.

m

(& Adoitional Tune

[ See Additional Tune on page 281

Acceleration Feedforward: 0.0 e

Feedforward | Compensation | Filters | Limits | Planner | <ef———

Velodty Feedforward: 100.0 | ®5

=

Close ] [

ATTENTION: Before you tune or test axis motion, make sure no one is in the
way of the axis.

Typically motion does not occur in Program mode but you can test an axis in
Remote Program mode by using Motion Direct Commands.

When you tune an axis, your code is not in control of the axis.
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The tuning procedure tunes the proportional gains. Typically, tune the
proportional gains first and see how your equipment runs.

Follow these instructions to tune an axis manually.

1. To open Manual Tune, do one of the following:
e Double-click an axis while online with a controller.
o Right-click an axis and choose Manual Tune.

e Click Manual Tune in the lower left of any category dialog box.

The Manual Tune dialog box appears.

@ Motion Console - K6K_Axis o fe] ==
Manual Tuning Motion Generator More Commands...
|  System Commands Motion Axis Move
| Bandwdtn S o) CL=z
Z 0.0 50.0 e M50 'Lwahe‘ - fhuec‘and -
B System ove Type soluts
Z|  Damping: e ¢ € Postion 0 L
o . . 0.8 15 B MAJ Speed 0 1
[E Tuning Configuration Ry Speed Units Urits per sec L4
Application Type: Basic e MAS Accel Rate 100
Coupling: Rigid i@y MDS Accel Units Units per sec2
Gains To Tune @ MAFR Dz e L
) Position Integrator Bandwidth De T Wil pedsec2
2 Profile Trapezoidal =
(2 Veloaty Integrator Bandwidth

Beael DANGER: Executing motion command with controler in
Loop Bandwidth: 19.969685 | epert /8, program or Run Mode may cause axis mation.
Integrator Bandwidth: 0.0 o eHertz
Integrator Hold: Disabled v|e
Error Tolerance: 1.3624167 +| ePosition Units Axis State: Stopped

Velocity Loop AadsFault: Mo Faults
Loop Bandwidth: 77.87874 =] eHertz

£0p Banai Start Inhibited: Not Inhibited
Integrator Bandwidth: 0.0 2| eHertz

Integrator Hold: Disabled vle

Error Tolerance: 82.256485 %-| ePosition Units/s

A DANGER: Tuning may resultin unstable axis motion.

(A Addtional Tune h

Feedforward | Compensation | Fiters [ Limits | Planner |

WVelodty Feedforward: 100.0 v &%

Acceleration Feedforward: 0.0 e

TIP  When the Manual Tune dialog box appears, you can find that you cannot see
the entire console. You can create more space for the console by reducing
the size of the Controller Organizer or by adjusting the toolbars.

Adjust your settings according to your application.
When you change a value, it is sent to the controller immediately.
Execute a command.

Watch the result.

SN

Make the necessary adjustments and execute a command.

TIP  You can click Reset to return to default values.
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Motion Generator and Motion Direct Commands

The commands on the Motion Generator give you basic control of a closed-

loop servo axis.

@ Wotion Console - KBK_Axis

Lo sl

Motion Generator
Commands

auny enusm Y

Manual Tune Tab

Axis State: Stopped

Auxis Fault: No Faults

Start Inhibited: Not Inhibited

Execute Disable Axis

Motion Servo

DANGER: Executing motion command with controller in
1. Program or Run Mode may cause axis motion,

Maore Commands...

Commands, also called instructions.

Help

The following instructions are available on the Motion Generator dialog box.

Table 62 - Available Instructions

Command Description

MDS Motion Drive Start
MS0 Motion Servo On

MSF Motion Servo Off

MAH Motion Axis Home
MA) Motion Axis Jog

MAM Motion Axis Move

MAS Motion Axis Stop
MAFR Motion Axis Fault Reset

When you click the More Commands link on the Motion Generator, you are
taken to the Motion Direct Commands dialog box. In this dialog box, you can
observe the effects of the manual tune. You can turn the axis on and off, home

and move the axis, and reset faults.

& Motion Direct Commands - KBK_Axis:2 =3 R ==
Commands: Motion Axis Jog
§m2; o] s KEK_fics -3
=3 Motion Move Bl Operand -
o mas Direction Forward
R MAH == 0
Speed Units Units per sec
@ MA
S v Accel Rate L
% Mac Accel Units Units per sec2
- || [Decel Rate 100
R McD ~ | |Decel Units Units per sec2
S MRP Profle Trepezoical
-3 Motion Group Accel Jerk 70D
o MGS Decel Jerk
B MGSD Jerk Units % of Time:
o MGSR Wme Disabled s
B MGSP
C.5 mntinnFuent 7| Ay DANGER: Executing mation command with coniroller in
Program or Run Mode may cause axis motion.
AvisState:  Stopped
AvisFadt:  NoFaults
Start Inhibited: NotInhibited
Motion Group Shutdonn Bcate | [ dse | [ Hep
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Follow these instructions to use a Motion Direct Command.

1. Select MSO (Motion Servo On) and click Execute.
@ Motion Direct Commands - K6K_fxis:2 E=REch =

Commands: Motion Servo On

-[53 Motion State Hods: KK _Auis =&
yo)

@ MSF
Ty MASD

] »

=-{53 Motion Move
-y MAS
-y MAH
- MAD
- Tp MAM
B MAG

T M T | 4  DANGER: Execuling motion command with controller in
Program or Run Mode may cause axis motion.

Axis State: Stopped
Axis Fault: No Faults

Start Inhibited: Not Inhibited

s ] (o) [

2. Click Reset.

Reset restores all values that were there when you first opened Manual

Tune.
3. Select MAM (Motion Axis Move) and click Execute.
B Motion Direct Commands - KBK_Axis:2 =N =R~
Commands: Motion Axis Move
=+ Motion State « | Ads: KGHK_Ais = =
By M5O
T MSF Label Operand o
- B MASD Move Type Absolute
T MASR. _|| |Postion 0
T MDO 7| [oneed g =
& MDF Speed Units Units per sec b-
B vDS Accel Rate 100
4 Accel Units Units per sec2
= B MAFR Decel Rats 100 e
= Motion Move Decel Units Units per sec?
- g MAS Profile Trapezoidal
e MAH Accel Jerk 100
- T MAY Decel Jerk 100
X mam | Jerkc Units % of Time s
@y MAG
B MR S _Q DANGER.: Executing motion command with controller in
Program or Run Mode may cause axis motion.
Axis State: Stopped
Axis Fault: No Faults
Start Inhibited: Not Inhibited
e ) (o) [

4. Click Execute.

Your drive moves according to your configuration settings.
5. Adjust your settings, if desired.

6. Select another command and click Execute.
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Additional Tune The Additional Tune section gives you access to additional tuning parameters,
typically needed for more advanced servo loop settings. Additional Tune
provides access to five parameter tabs:

Feedforward
Compensation
Filters
Limits
Planner
TIP  You may have to turn all your toolbars off to see the complete screen. When

you are done, choose View>Toolbars>Factory Defaults, or turn on the
toolbars you want to see.

The type of drive you are using determines the attributes that appear on the
tabs. You may not see all options that are shown in the following sections for
your specific application.

See the Integrated Motion on the EtherNet/IP network Reference Manual,
publication MOTION-RMO003, for detailed information about the
AXIS _CIP_DRIVE attributes.

Feedforward Parameters

The Feedforward tab lets you adjust velocity and acceleration feedforward.

(& Additional Tune hl
Feedforward | Compensation [ Filters [ Limits | Planner |
Velodty Feedforward: 100.0 s ey
Acceleration Feedforward: 0.0 )
Attribute(? Description
Velocity Feedforward A command signal that is a scaled version of the command velocity profile.
Acceleration Asignal that is a scaled version of the command acceleration profile.

(1)  The attributes that you can edit depend on your drive configuration.
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Compensation Parameters

The Compensation tab lets you input scaling gain and friction offset values.

("&  Additional Tune

Feedforward | Compensation |Fiters [ Limits | Planner |

System Inertia: 0.01434175 2 &% Rated/(Rev/s~2) Backash Compensation Window: 0.0 2| & Position Units
Torgue Offset: 0.0 5| &% Rated Load Observer Configuration: Disabled
Friction Compensation: 0.0 +| €% Rated 0.0 S
Friction Compensation Window: 0.0 2| & Position Units 0.0 -
Attribute( Description
System Inertia Torque or force scaling gain value that converts commanded
acceleration into equivalent rated torque/force.
Torque Offset Provides a torque bias when performing closed-loop control.
Friction Value that is added to the current/torque command to offset the
effects of coulomb friction.
Friction Compensation Value that is added to the current/torque command to offset the
effects of friction.

The Kinetix® 350 drive does not support this parameter.

Backlash Compensation Defines a window around the command position.

Load Observer Configuration Configures the operation of the Load Observer.

Load Observer Bandwidth Determines the proportional gain, Kop, of the load observer.

Load Observer Integral Bandwidth Determines the load observer integral gain, Koi, that together with

the Kop, multiplies the integrated error signal within the observer.

(1)  The attributes that you can edit depend on your drive configuration.
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Filters Parameters

The Filters tab lets you input torque values.

(& Additional Tune

| Feedforward | Compensation | Fiters |Limits [ Planner |

Torque Low Pass Filter Bandwidth:  389.3937

Torque Notch Filter Frequency: 0.0

| & Hertz

+ € Hertz

Torgue Lag Filter Gain: 1.0 ®
Torque Lag Filter Bandwidth: 0.0 = & Hertz
Attribute( Description

Torque Low Pass Filter Bandwidth

Break frequency for the second order low pass filter that is applied to the
torque reference signal.

Torque Notch Filter Frequency

Center frequency of the notch filter that is applied to the toque reference
signal.

Torque Lag Filter Gain

Sets the high frequency gain of the torque reference Lead-Lag Filter.

Torque Lag Filter

Sets the lag filter that is applied to the torque reference filter.

Adaptive Tuning Configuration

Configured advanced gain tuning options. The modes for the adaptive
tuning include:

+ Disabled

« Notch Filter Tuning

« Gain Stabilization

« Notch Filter Tuning and Gain stabilization

Torque Notch Filter High Frequency
Limit

The high frequency limit for vibration suppression. The value must be
greater than the Torque Notch Filter Low Frequency Limit value.

The default Torque Notch Filter High Frequency limit is 2000 Hertz

Torque Notch Filter Low Frequency
Limit

The low frequency limit for vibration suppression. The value must be less
than the Torque Notch Filter High Frequency Limit value. The value is tied to
the drive model time constant based on motor, drive, and feedback type.

The default Torque Notch Filter Low Frequency limit is 100 Hz.

Torque Notch Filter Tuning Threshold

Enter a threshold value for the resonance frequency that the tuning
algorithm identifies. The magnitude of an identified natural resonance
frequency must be higher than this threshold value to be applied to the
Torque Notch Filter Frequency estimate.

The default value is 5.0% Motor Rated.

(1)  The attributes that you can edit depend on your drive configuration.
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Limits Parameters

The Limits tab lets you input peak, velocity, and acceleration or deceleration
values.

("A Additionsl Tune

Feedforward | Compensation | Filters | Limits | Planner

Peak Torque Limit Positive:  288.62973 +| €% Rated Velocity Limit Positive:  150.0 %+ € Position Units/s
Peak Torgue Limit Negative:  -288.62973 + € % Rated Velodity Limit Negative:  -150.0 %+ « Position Units/s
Acceleration Limit: 40250.28 2| & Position Unitsfs2
Deceleration Limit: 40250.28 % | & Position Units/s~2
Attribute() Description
Peak Torque Limit Floating point that is based on calculations using Max Motor Torque, Max
Drive Torque, Motor Peak Current, Motor Rated Current, and Drive Peak
Current attributes.
Velocity Limit Positive or Negative velocity reference value.
Acceleration Defines the maximum acceleration (increase in speed) allowed for the
acceleration reference value into the acceleration summing junction.
The Kinetix 350 does not support this attribute.
Deceleration Defines the maximum deceleration (decrease in speed) allowed for the
acceleration reference signal into the acceleration summing junction.

(1)  The attributes that you can edit depend on your drive configuration.

Planner Parameters

The Planner tab lets you input the maximum values for acceleration and
deceleration.

(A Addtional Tune

[ Feedforward | Compensation | Filters [ Linits | Plarner |

Maximum Speed: 70.833336 +| # Position Units/s Maximum Acceleration Jerk: 2801794.3 & Position Units/s"3

Maximum Acceleration: 14087.559 %+ * Position Units/s*2 Maximum Deceleration Jerk:  2801724.3 & Position Units/s”"3

Maximum Deceleration: 14087.599 + Position Units/s"2

Attribute(") Description

Maximum The value of the Maximum Speed attribute that is used by various motion
instructions to determine the steady-state speed of the axis.

Maximum Acceleration and The Maximum Acceleration and Maximum Deceleration values frequently

Maximum Deceleration used by motion instructions, for example, MAJ, MAM, and MCD, to

determine the acceleration/deceleration rate to apply to the axis.

(1) The attributes that you can edit depend on your drive configuration.
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Configure Torque Values

More advanced servo loop settings typically require additional tuning
parameters such as torque values. The type of drive you are using determines
the values that appear.

Follow these steps to configure torque values:

1. Right-click an axis and click Manual Tune.

2. In the bottom left corner of the Manual Console dialog box, click
Additional Tune to display the additional tune tabs.

To access the torque values, click the Filters tab.
4. Adjust the torque values as desired.

5. After you adjust the values, click Additional Tune to close the tabs.

Monitor Tags with the Quick  The Quick Watch window lets you monitor the tags in your program while

Watch Window you are executing commands. To open Quick Watch, press ALT+3 or choose it
from the View menu.
@ Motion Console - K6K_Axis o f= =
_ Manual Tuning Reset Motion Generator More Commands...
& System Commands Motion Servo Off
g Bendwidh: 152460685 9, € Hertz
§ 0.0 50.0
S| system .
g‘ Damping: 40 D
a 8 L5
o Tuning Configuration
Position Loop
Loop Bandwidth: 19.469685 S| #Herz
Integrator Bandwidth: 0.0 & #Hertz
Integrator Hold: Disabled <l
Error Tolerance: 1.3624167 = #Position Units DANGER: Executing motion command with controller in
T 1 Frogram or Run Mode may cause axis motion.
Loop Bandwidth: 77.87874 | #Hertz
Integrator Bandwidth: 0.0 = | eHertz
Integrator Hold: Disabled -« AxisState:  Stopped
Error Tolerance: B82.256485 | «Position Unitsfs Axis Fault: No Faults
ﬂ DANGER: Tuning may result in unstable axis motion. Start Inhibited: Not Inhibited
| Exeaste || Disable Axis
(¥ 2dditional Tune ]
Close Help
Watch
Feltick Waich - =
Name ==| & | Scope Value € | Force Mask € | Description
+ K6K_Ais Controller o1 [
K&K _Aws.Wat... [Controller 1]
KBK_Axis Mati... |Controller ]
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You create Quick Watch Lists by choosing Quick Watch from the pull-down

menu.

Watch

P Cuick Watch L:] |

B curent Routine
Value € | Force Mask € | Dezcription
£ faanl fand
- L]
KBK_fwis Wat... |Controller 0

Once you name a Quick Watch List, it available in the ACD, L5K, and L5X
files. Make sure to name your lists. Lists that do not have names are lost when
you close the software.

Use Motion Generator This example assumes the following:

e The servo is off, with session Online
e Axis State: Stopped
e Axis Faults: No Faults

1. Choose MSO (Motion Servo On).
This selection readies the drive for motion, and enables the servo loop.
2. Click Execute.

The axis state goes to Servo = On.

@ Motion Console - K6K_Axis (o=@ ==
Manual Tuning Motion Generator Mare Commands. ..
« System Commands Motion Servo On
g candwdi; 5% U @ =z
z 0.0 50.0 e i
T gystem L0 9} . R MsF
g Damping: = By MAH
- 0.8 15 Be MAJ
Tuning Configuration G MAM
Position Loop G MAS
Loop Bandwidth: 19.469685 = #Hertz @ MDS
Integrator Bandwidth: 0.0 2| €Hertz =R ITRR
Error Tolerance: 1.3524167 +| #Position Units DANGER: Executing motion command with contraller in
Velocity Loop -_I_S Program or Run Mode may cause axis motion.
Loop Bandwidth: 77.87874 +| #Hertz
Integrator Bandwidth: 0.0 % #Hertz
Integrator Hold: « Axis State: Running
Error Tolerance: 82.256485 % Position Units/s Axis Fault: No Faults
A4 DANGER: Tuning may result in unstable axis motion. Start Inhibited: Mot Inhibited
=
("% Additionsl Tune ]

Close Help

The Motion Console dialog box displays the following:
e Axis State: Running
e Axis Faults: No Faults
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The Results window displays the following message.

Going online with controller. ..
Comnplete — 0 erroris). 0 warningis)
Hotion Console — Axis 101, M50, (1e#0000) Ho Error

3.

Select MAH (Motion Axis Home) and click Execute.

Use this step to execute the Homing command to establish a feedback
g
positional reference, if a Position loop is being tuned.

The axis state goes Servo-On, and the controller performs the Axis
Home procedure, which is based on the configured Home settings.
The Motion Console dialog box appears:

e Axis State: Running

e Axis Faults: No Faults

© Motion Console - K6K_Axis EI
Manual Tuning Reset Motion Generator More Commands. ..
& System e Commands Motion Servo On
= Bandwidth; hs. 479559 U € Hertz
F)
2 0.0 50.0 S M50
2 System 1.0 U o - By MsF
g' Damping: : Ty MAH
o 0.8 1.5 By MAT
Tuning Configuration % MAM
Position Loop B MAS
Loop Bandwidth: 15.475555 +| etertz - B MD5
- - B MAFR
Integrator Bandwidth: 0.0 +| *Hertz h
Integrator Hold: Disabled - &

Error Tolerance: 1.1574671 % €Position Units DAMNGER: Executing motion command with controller in
Velocity Loop é l % Program or Run Mode may cause axis motion.
Loop Bandwidth: 77.918236 “Hertz

Integrator Bandwidth: 0.

Integrator Hold: Disabled &

Error Tolerance: 57.55035 %1 «Position Units/s

', DANGER: Tuning may result in unstable axis motion.

0

Axis State: Running

Blue arrows next to a field means that these
—| values are immediately applied. Once you put a
. Beate| \alue in the field and then leave that field,itis
automatically sent to the controller.

("% Additional Tune

Close ] { Help I

Errors
Complete - 0 error(a), 0

Motion Conscle - K6K_Axis, MSO, (1640000) No Error
Motion Comscle - K6K Axis, MAH, (1640000) No Error

warning(s)

The Results window displays No Error.
Choose MAM (Motion Axis Move).

This step initiates an Axis-Move at the selected speed, acceleration/
deceleration, profile, and endpoint position and lets you observe the axis
response.

Before executing this MAM Move, you can initiate a method to observe
the axis response during the move.
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Some examples include the following:

o Watch-window:
Quick Watch tag name = Axis_y.ActualPosition or =
Axis_y.ActualVelocity

e New Trend with Tags:
Axis_y.ActualPosition or = Axis_y.ActualVelocity

e Axis Properties:
Status dialog box = Axis_y.ActualPosition or =
Axis_y.ActualVelocity

5. Click Execute.

¢ Motion Console - K6K_Axis == EcR ==
Manual Tuning Reset Motion Generator More Commands...
& System Commands Motion Axis Move
B o L2475 U « Hertz
2 00 0.0 B uso |EBE‘ Operand -
2 . X
L system G "} . B MsF Move Type Pbsolute
g|  Damping: = e MAH Postion 00 L
o 0.8 L5 e MAT | Speed 0.0 T
Tuning Configuration s [ Speed Units Units per sec
Position Loop % MAS Accel Rate 000
Loop Bandwidth: 18.479559 4 eHertz B MDS | Accel Units Units per sec2
= - MAFR Decel Rate 1000
Integrator Bandwidth: 0.0 | eHertz Decel Units Units per secZ
Integrator Hold: Disabled -|e Profile Trapezoidal -
Error Tolerance: L1s74671 |5 €Position Units DANGER: Exztuting mation command with controller in
Velocity Loop 8., Program or Run Mode may cause axis motion.
Loop Bandwidth: 77.918236 4 eHerz
Integrator Bandwidth: 0.0 2] etertz

Integrator Hold: Disabled v Axis State: Running

Error Tolerance: 57.55035 %+ €Position Units/s s Fault: o Faults

B DANGER: Tuning may resultin unstable axis motion, Start Inhibited: Mot Inhibited

(¥ Adlfional Tune B

Close Help

Errors
Motion Console - K6K Axis, MSO, (16#0000) No Error
Movion Console - HGK_Axis, MAH, (16#0000) No Error
Motion Console - K6 Awis, MAM, (16#0000) No Error

The controller performs a controlled axis move.

The Motion Console dialog box appears:
e Axis State: Running
e Axis Faults: No Faults

The Results window displays No Error.
6. Observe and verify the Axis response.

The axis motion moves according to the configured MAM settings:

— If the settings and response are satisfactory, then tuning is finished
and you can close Manual Tune.

— If the settings or responses are not satisfactory, stay in Manual Tune
and adjust the parameters.
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Topic Page
Faults and Alarms Dialog Box 289
QuickView Pane 291
Data Monitor 292
Drive Status Indicators 292
Connection Faults and Errors 292
Troubleshoot Faults 293
Manage Motion Faults 293
Configure the Exception Actions for AXIS_CIP_DRIVE 294
Inhibit an Axis 297

There are four ways to find and view faults and alarms:
e Faultand Alarm Log
o QuickView” Pane
¢ Tag Monitor, see the individual fault-related attributes

e Drive Status Indicators

Faults and Alarms Dialog Box The Faults and Alarms dialog box displays the status of faults and alarms in the
controller for an axis. The display is read-only except for the ability to clear
logs. Fault and alarm entries are displayed only when you are online with a
controller.

When online, check or clear the checkboxes in the Show row to show or hide
the specified group of entries. Only the last 25 faults and alarms display.

Show Faults Alams Resets
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Figure 107 - Faults and Alarms Log

35 Auis Properties - KBK_fxis o 3=
Categories:
General Faults and Alams Log
Motor Date/Time & Source Condtion Action End State
- Model ¥ 12/31/1959 20:46:17.382 Faulis Cleared  Connection Reset NoAction No Action
Motor Feedbackc %Y 12/31/1997 19:46:03.253 Fauls Cleared Fault Log Reset No Action No Action
Scaling ¥ 12/31/1987 18:46:03.276 Ho Alarms Alarm Log Reset Alarm Off
Hookup Tests
-~ Polarity
-~ Autotune
Load
Backiash
Compliance
- Fiction
Observer
Postion Loop
Velocty Loop
- Acceleration Loop
-~ Torque/Cument Loop
Planner
Homing
Actions
-~ Diive Parameters
Parameter List
Status
- Tag Show [#IFauts  [¥]Alams (] Resels
s State Stopped

Table 63 describes the parameters for the Faults and Alarms dialog box.

Table 63 - Faults and Alarms Dialog Box Descriptions

Parameter

Description

Indicator

Displays the following icons to indicate the state of a fault or alarm:

« Alarm On
« Alarm Off
« Fault Occurred
« Reset Occurred

Date/Time

Displays the date and time the event occurred. The time stamp is the workstation setting.

Source

Displays the source of the event, for example:

- Safety Fault
« Module Fault
« Group Fault
- Axis Fault

« Axis Alarm

Condition

Displays detailed information specific to the event category and code.

For drive exception conditions, the information is the same text that is used for the
condition. This field can contain more information when the Subcode field has been used
for that entry. The field is a more detailed entry if both codes are used in the log, for
example:

« Group Sync Failure
« Bus Overvoltage UL
+ Al Axis Faults

+ Motor Overspeed
« Axis Init Fault

Action

Displays the action command that was executed in response to the event as configured in
the axis. For instance, in many cases this display indicates that a command sentto a
drive, for example:

« Planned Stop
+ Ramped Stop
« Limited Stop
-+ (oast

« No Action

- Alarm Off

- Alarm On
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Table 63 - Faults and Alarms Dialog Box Descriptions

Parameter Description

End State Displays the action result that is returned from the axis, which can be more detailed than
the command sent. For instance, a send of disable can result in either Holding, Shutdown
or other status, for example:

« Stopped - Hold

« Stopped - Disable

« Shutdown

« Shutdown Reset

Faults Toggles between faults; display or hide.
Alarms Toggles between alarms; display or hide.
Clear Log Clears both the fault and alarm logs in the controller for this axis.
QuickView Pane The QuickView pane gives you a quick summary of faults and alarms that are

related to the axis you select in the Controller Organizer. The information
includes the type of axis, description, axis state, faults, and alarms.

E. 2094-EN02D-M01-51 KEK_Drive
Al Axis 1 - 192.168.1.31

Type AXIS_CIP_DRNE
Description
Axis State Stopped
Update Period 20ms
Axis Fault No Faults
Module Faults No Faults
Group Fault No Faults.
Motion Fault No Faults
Initialization Fault No Faults
Adtribute Error No Faults
Guard Fault No Faults
Guard Lock Status Unlocked
Start Inhibited Mot Inhibited
Motor Catalog MPL-A310P-I
4 I I
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Data Monitor The Data Monitor is where you can read and write the values that are assigned

to specific tags, both online and offline.

You can do the following:

¢ Type a tag description.

o Change the display style of a value.
o Change a force mask value.

e Sort your tags alphabetically.

Scope: ﬁlKinetb(_EEDD + Show: Al Tags - E
Name =5| s | Value & | Force Mask € | Style Data Type
—|-KEK_Auds foool focol AXIS_CIP_DRIVE

— KBK_Ais Pods Fault 1640000_0000 Hex DINT
K6K_fuds AxisFault.0 1] Decimal BOOL
KBK_fuds AxisFault. 1 1] Decimal BOOL
KBK_Axis AodsFault. 2 0 Decimal BOOL
KBK_fuds AwizFault. 3 1] Decimal BOOL
KBK_Auis AuisFault. 4 [1] Decimal BOOL
KBK_fuis AwizFault. 5 1] Decimal BOOL
KEBK_Auis. AxisFault. & 1] Decimal BOOL
KBK_fuds AxisFault. 7 1] Decimal BOOL
KBK_Auis AodsFault. 8 a Decimal BOOL

Drive Status Indicators For complete information on drive status indicators, refer to the publications

listed in Additional Resources on page 9.

Connection Faults and Errors The Connection tab provides you with information about the connection
condition between the controller and a module. The information comes from
the controller.

You can configure the controller so that a loss of connection causes a major
fault. Fault codes are as follows:

Major Fault Configure the controller so that a loss of connection to this module causes a major fault.

Module Faults Displays the fault code that is returned from the controller and provides details about the fault.

Table 64 describes common connection errors.

Table 64 - Common Connection Errors

Error Description

Connection Request Error The controller is attempting to make a connection to the module and has
received an error. The connection was not made.

Service Request Error The controller is attempting to request a service from the module and has
received an error. The service was not performed successfully.

Module Configuration Invalid The configuration in the module is invalid. Module Configuration Rejected -
invalid power structure.

Electronic Keying Mismatch Electronic Keying is enabled and some part of the keying information differs
between the software and the module.
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Troubleshoot Faults The controller has these types of motion faults.
Table 65 - Motion Faults
Type Description Example
Instruction | Caused by a motion instruction: A Motion Axis Move
error «Instruction errors do not affect controller operation. (MAM) instruction with a
« Review the error code in the motion control tag to see why an parameter out of range.
instruction has an error.
- Fixinstruction errors to optimize execution time and make sure that
your code is accurate.
See Error Codes (ERR) for Motion Instructions,
publication MOTION-RM002.
Fault Caused by an anomaly with the servo loop: + Loss of feedback.

Manage Motion Faults

«You choose whether motion faults cause major faults.
«(an shut down the controller if you do not correct the fault
condition.

« Actual position that
exceeds an overtravel
limit.

By default, the controller runs when there is a motion fault. As an option, you
can configure motion faults to cause a major fault and shut down the
controller.

To configure a fault type, follow these steps:

1. Right-click Motion Group and choose Properties.

-4 Motion Groups || || |
= :Ir'
a}@ MNew Axis r N
£ Un| Mew Coordinate System... 1
P Monitar Group Tag 1}
-5 Data T|
Cﬂa Usi Fault Help 1
Ly ser Clear Motion Group Faults
- ad 1
L Pre Cut Ctrl+ X 1
=LCRM By Copy Cirl+C 1
53 Trends Paste Ctrl+V 1
-.Th, Logica Eee ~ H
- &R0 Cq e c 1
"-:H'l Metion Direct Commands... 1
i & Cross Reference Ctrl+E 1
i Print »
= |
‘ | Properties . Alt+Enter
[Type WOTION GROUP Pericdie” 1

2. Click the Attribute tab.
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Configure the Exception
Actions for AXIS_CIP_DRIVE

3. From the General Fault Type pull-down menu, choose the general fault
type.

If you want any motion fault to cause a major fault and shut down the
controller, choose Major Fault. If you choose Non-Major Fault, you
must write application code that enables the controller to handle the
motion fault.

L% Motion Group Properties - MG =] @
fods Assignment | Attrbute | Tag

Base Update Period: [2.0] = ms (in 0.5increments) |fAds Schedule

Atemate 1 Update: 20 ms
Atemate 2 Update: 20 ms
General Fault Type: W
Timing Modzl: One Cycle

Scan Times (elapsed time):

Max: {us) Reset Max
Last: fus)
MAverage: {us)
Cancel Apphy Help

Use exception actions to set how an axis responds to different types of faults.
The types of faults depend on the type of axis and how you configure it.

The drive the axis is associated with controls the available actions for each
Exception. When a fault or alarm occurs, the corresponding fault or alarm axis
attributes are set.

See Exception, Fault, and Alarm Attributes in the Integrated Motion on the
EtherNet/IP Network Reference Manual, publication MOTION-RMO003.
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To configure the Exception Actions, open the Axis Properties Exceptions

dialog box.

Categories

- General
= Motor
-~ Model
Mctor Feedback
- Scaling
- Hookup Tests
.. Polarity
Autotune
- Load
- Backlash
- Compliance
Friction
- Observer
- Position Loop
. Velocity Loop
Acceleration Loop
- Torque/Cumrent Loop
- Planner
- Homing
Actions
& Exceptions|
- Cyclic Parameters
- Parameter List
Status
Faults & Alarms
. Tag

Hods State

Manual Tune...

Action to Take Upon Exception Condition

>

-
¥

Exception Condition Action

Bus Overvoltage Factory Limit Disable -
Bus Power Blown Fuse Disable -
Bus Regulator Failure Disable L=
Bus Regulator Thermal Overload Factory Limit |Disable v
Bus Regulator Thermal Overload User Limit Disable -
Bus Undervoltage Factory Limit Disable =
Bus Undervoltage User Limit Disable L=
C ion Startup Failure Disable v
Control Module O Factory Limit | Disable -
Controller Initiated Exception Disable -
Converter AC Power Loss Disable L=
‘Converter AC Single Phase Loss Disable v
‘Converter Ground Current Factory Limit Disable -
Converter Overtemperature Factory Limit Disable -
Converter Pre-Charge Failure Disable L=
‘Converter Pre-charge Overload Factory Limit |Disable v
‘Converter Thermal Overload Factory Limit Disable -
Converter Thermal Overload User Limit Disable >
Enable Input Deactivated Disable L=
Excessive Position Error Disable v
Excessive Velocity Error Disable -
Feedback Data Loss Factory Limit Disable JE3|

DANGER: Modifying Exception

. |Action settings may require

programmatically stopping or
disabling the ads to protect
personnel, maching, and property.

Refer to user manual for additional
information.

Help

Options for each of the actions and the list of Exceptions can change based on
how you configure the drive. If an exception is not possible for a specific drive
(as defined by the profile of the drive), then that exception is not shown in this

list.

The drive can restrict the list of actions that are taken. When a previously
selected entry is no longer supported due to a configuration change, most of
the entries default to Disable. In the few cases where Disable does not apply,
the default is Fault Status Only. For example, Disable does not apply with a
Feedback Only type configuration.

Figure 108 - Action Parameter Group Dialog Box

% Axis Properties - K6K_Axis (=3 EON =)
Categories
General Motion Axis Parameters
£ Motor
Motor Feedback
Scaling Hame - [ Value Unit
----- Hookup Tests F ossUserLimit 4|Data Packets
----- Polarty F ossUserLimt 100.0|% FL Voliage Drop
Autotune InverterOverioadAction <none
£+ Load InverterThermalOverloadUserLimt 110.0|% Inverter Rated
Backlash ontrol Automati
Compliance :Delay 00(fs
Fiiction MechanicalBrakeReleaseDelay 00]s
Observer MotorOverioadAction <none
----- Postion Loop MotorThermalOverioadUserLimit 110.0 | % Wotor Rated
----- Velocity Loop Fast Sto|
Acceleration Loop ResistiveBrakeContaciDelay 0]s
----- Torque/Currert Loop ShutdownAction Disabld
----- Planner StoppingAction Current Decel & Disable
Homing StoppingTimeLimit 10]s
Adtions i 36862573 | 3% Motor Rated
ve Parameters 0.8333333 | Position Units/s.
\elocityThreshold 75.0|Position Unitsls
Status
Faults & Aams
..... Tag
fods State:  Unconnected
) (o) (ot
Rockwell Automation Publication MOTION-UMOO3K-EN-P - January 2019 295



Chapter 14 Status, Faults, and Alarms

Table 66 - Action Tasks and Related Faults

Task Choose Description
Shut down the axis and let it Shutdown Shutdown is the most severe action. Use it for faults that could
coast to a stop. endanger the machine or the operator if you do not remove

power quickly and completely.

A fault happens when the following occurs:

«Axis servo action is disabled

« Servo amplifier output is zeroed

- Appropriate drive enable output is deactivated

« 0K contact of the servo module opens. Use this contact to
open the E-stop string to the drive power supply

Stop the axis and let the drive Disable Afault happens when the following occurs:

stop the axis where you use the « Axis servo action is disabled

Stopping Action attribute to - Servo amplifier output is zeroed

configure how to stop the drive. - Appropriate drive enable output is deactivated

« Drive switches to local servo loop control and the axis are
slowed to a stop using the Stopping Torque

« Theservo action and the power structure are disabled if the
axis doesn't stop in the stopping time

Leave the servo loop on and stop | Stop Planner | Use this fault action for less severe faults. It is the gentlest way
the axis at its Maximum to stop. Once the axis stops, you must clear the fault before
Deceleration rate. you can move the axis. The exception is Hardware Overtravel
and Software Overtravel faults, where you can jog or move the
axis off the limit.

A fault happens when the following occurs:

- Axis slows to a stop at the Maximum Deceleration Rate
without disabling servo action or the servo module Drive
Enable output

- (Control of the servo loop of the drive is maintained

« Axis slows to a stop at the Maximum Deceleration rate
without disabling the drive

Write your own application code | Fault Status | Use this fault action only when the standard fault actions are
to handle the fault. Only not appropriate. With this fault action, you must write code to
handle the motion faults. For Stop Motion or Status Only, the
drive must stay enabled for the controller to continue to
control the axis. Select Status Only to let motion continue only
if the drive itself s still enabled and tracking the command
reference.

Ignore Ignore instructs the device to ignore the exception condition.
For some exceptions that are fundamental to the operation of
the axis, it is not possible to Ignore the condition.

Alarm Alarm action instructs the device to set the associated bit in
the Axis Alarm word, but does not otherwise affect axis
behavior. For some exceptions that are fundamental to the
operation of the device, it is not possible to select this action or
any other action that leaves device operation unaffected.
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Inhibit an Axis IMPORTANT  You can inhibit an axis only if the axis has been previously synched to the

group. If the axis has not been synched to the group, you cannot inhibit the
axis.

Inhibit an axis when you want to block the controller from using an axis
because the axis has faulted or is not installed. You can also inhibit an axis to let
the controller use other axes.

You want to block the controller from using
an axis because the axis has faulted or is not
installed.

You want to let the controller use the other
axes.

{ ;.58 Ungrouped Axes
i Add-On Instructions

See Example: Inhibit an Axis on page 298 and Example: Uninhibit an Axis on
page 299 for more information.

Table 67 - Inhibit Axes

Before you inhibit or uninhibit an axis, turn off all Before you inhibit or uninhibit an axis, know that inhibit/uninhibit of an axis also affects any half axes in the same drive.
axes. 1. Stop all motion in the axis.

2. Use an instruction such as the Motion Servo Off (MSF) for the axis.

This process lets you stop motion under your control. Otherwise the axes turn off on their own when you inhibit or
uninhibit one of them.

CIP only connections to the drive with the affected axis
are shut down. Connections and motion on all other
drives axes continue uninterrupted.

Kinetix® 6500 Ethernet
Drives

Ethernet
1 Switch

Controller 1756-ENXT

The controller automatically restarts the connections.

To inhibit the axes, inhibit the communication Do you want to inhibit the integrated motion on the EtherNet/IP network axes?

module. + YES—Inhibit the 1756-ENXT communication modules.

« NO—Inhibit the individual axes.
You can inhibit the axes of a module on an individual basis. However, it is more efficient to inhibit all axes at once by
inhibiting the module.
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Example: Inhibit an Axis

Important: If you inhibit an axis on a drive, you inhibit all action on the drive, including any half axes. Verify that you are aware of all action on a drive before inhibiting the
axis.

1. Verify that all axes are off.

This axis is off. And this axis is off. All axes are off.
My_Axiz_ ¥ ServodcltionStatus  My_Axis_Y ServobctionStatus All_Axes Off

e g

2. Trigger the inhibit with a one-shot instruction.

Your condition to inhibit the axis Your condition to uninhibit the
is on. axis is off. All axes are off. Give the command to inhibit the axis.

v v v ]

‘ My _Axis_¥_Inhibt  My_Axis_¥_Uninhikit  Al_Axes_Off

] F e ] P One Shot Rising
Storage Bit Wy _Axg ¥ Inkibit_SB 5B —
Output Bit — My_axis? ¥ _Inkibit_Cmd 0B 3 —

3. Inhibit the axis.

The inhibit command turns on.

'

My _Axiz_H_Inkibit_Cmd SE

] F et System Yalue

Class Mame A
Inhibit this axis. —————— P nstance Mame  My_axis_ X
Aftribute Mame  Inhibit&xiz

Source one
Inhibit the axis. _r
4. Wait for the inhibit process to finish.
The following have happened:
- The axis is inhibited.
- All uninhibited axes are ready.
- The connections to the motion drive module are running again.
What you want to do next?
| My A ¥ InhibitStatus
1F I
| all= { MR
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Example: Uninhibit an Axis

Important: If you inhibit an axis on a drive, you inhibit all action on the drive, including any half axes. Verify that you are aware of all action on a drive before inhibiting the
axis.

1. Verify that all axes are off.

This axis is off. And this axis is off. All axes are off.

Y X

My _Axiz W ServolcltionStatus My _Axis % ServobctionStatus All_Axes Off

e e —— g

2. Trigger the uninhibit with a one-shot instruction.

Your condition to uninhibit the Your condition to inhibit the axis
axis is on. is off. All axes are off. Give the command to uninhibit the axis.

| by _Axiz_¥_Uninhikit  by_Axiz_X_Inhikit  2Al_Axes Off =R
1 F el s | One Shot Rizing

Storage Bit Wy _AxiaH Lninhibt_SB  —OSB—

Output Bit My _2xis ¥ Uninkibit_Cmd - H00B—

3. Uninhibit the axis.

My _&xiz ¥ Uninhibit_Cmd TSN
— F Set System Yalue
? Clazz Mame A%
o Uninhibit this axis. ————— - Instance Mame by _Sxis W
The uninhibit command turns on. Attribute Mame  Inhibita s
- ) Source Zero
Uninhibit the axis.
ninhibit the axis > e
4. Wait for the inhibit process to finish.
The following have happened:
« The axis is uninhibited.
« All uninhibited axes are ready.
« The connections to the motion drive module
are running again.
This axis is on. This axis is OK to run.
My _dxiz WinhibitStatus My _Sxis ¥ ServobctionStatus Wy _dxiz ¥ OK |

)

[ [— ] F { |
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Digital I/0 Status Indicators

Use the Status category to:
o Display the status of the axis
e View the current state of the axis and CIP Safety™ drive

e Manually adjust axis drive attributes

The status tab displays the following:
o Position Data (Actual and Command)
e Velocity Data (Actual and Command)
o Axis status indicators

— The indicators light up if the state has been reached. For example, if
the Torque Limit is reached, the light next to that limit turns blue.

e Digital I/O status indicators

— The indicators light up if the state has been reached. For example, if
Registration 1 is reached, the light next to Registration 1 turns blue.

You can view the status of the digital I/O indicators in the Status category of
the Axis Properties window. An example of the Status category is shown in the

following figure.
% Axis Properties - Axis 1 = @
Categories:
General Mgtion Status
e Actual Postion Actual Velociy
lodel
Analyzer Command Postion: Command Velocity:
Motor Feedback
- Sealing B
Hockup Tests Aods Status
~Polarty 3 DC Bus Up 3 Power Structure Enabled 3 Posttion Lock 3 Torque Limit
- Autotune 3 DC Bus Unload (1 Tracking Command 23 Velocity Lock ) Curent Limit
=~ Lead O AC Power Loss © Shutdown O Standsil O Thermal Limit
Backlash
Compliance
Observer Digital /0
___C:zt;: Ezp ) Enable 23 Home 2 Mechanical Brake ) Bus Capacitor
TUrque/Currznt Loop 3 Registration 1 (3 Posttive Overtravel 2 Regenerative Power (2 Shurt Themal Switch
- Planner ) Registration 2 2 Negative Overtravel 2 Contactor Enable ) Feedback Themostat
Homing ) PreCharge ) Motor Thermostat
- Actions
Drive Parsmeters
- Parameter List
Fautts & Alams
-~ Tag
Pods State:
Manual Tune... 0K Cancel App Help

The following two tables detail the meaning of the status indicators per the axis

tags.
Bit Required/ Name Digital | Axis Description
Optional 1/0 | Status

0 R Enable Input off 0 Enable is not active
On 1 Enable is active

1 R/E Home Input off 0 Home is not active
On 1 Home is active

2 R/E Registration 1Input Off 0 Reg 1is not active
On 1 Reg 1is active
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Bit | Required/ Name Digital | Axis Description
Optional 1/0 | Status
3 0/E Registration 2 Input Off 0 Reg 2 is not active
On 1 Reg 2 is active
4 R/P Positive Overtravel OK off 0 Overtravel Fault
input On 1 No Overtravel Fault
5 R/P Negative Overtravel OK 0ff 0 Overtravel Fault
input On 1 No Overtravel Fault
6 0/E Feedback 1 0K Thermostat | Off 0 Feedback 1Thermostat Fault
On 1 No Feedback 1Thermostat Fault
7 0/D Resistive Brake Release Off 0 Motor connected to Brake Resistor
Output On 1 Motor connected to Inverter
8 0/D Mechanical Brake Release | Off 0 Brake is Engaged
Output On 1 Brake is Released
9 0/D Motor Thermostat OK off 0 Thermostat Fault
input On 1 No Thermostat Fault
10. L3 Reserved - - -
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Notes:
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Parameter Dialog-box

Listings

Parameter Group Dialog Boxes

Topic

Page

Parameter Dialog-box Listings

303

This appendix describes the parameter group dialog-boxes. You can access all

parameters that are associated with each category dialog box by clicking

Parameters on the dialog box.

Each Parameter dialog-box list can contain more attributes than the associated

category dialog box. In some cases, attributes that are contained on the

Parameter List dialog box are not contained on the associated category dialog

box.

Figure 109 - Scaling Parameters

Categories:

- General
Mator
Motor Feedback
- Scaling
Hookup Tests
- Polarity
- Autotune
Load
- Position Loop
Velocity Loop
- Aoceleration Loop
- Torque/Cument Loop
Planner
- Homing
Actions
- Exceptions
- Cyclic Parameters
Parameter List
- Status
- Faults & Alamms
Tag

Pods State:

Manual Tune.

Motion Axis Parameters

Parameter Group: Sealing ~ Associated Page
Name - | Value Unit o
ActuatorDiameter 1.0
ActuatorDiameterlUnit Hillimetel
ActuatorLead 1.0
ActuatorLeadUnit Milimeter/Rev|
ActuatorType <NONEs
ConversionConstant 1000000.0 | Motion Counts/Position Units
LoadType Direct Coupled Rotary
WotionResolution 1000000 | Motion Counts/Motor Rev
MotionScalingCon figuration Control Scaling E
WotionUnit Wotor Rev]
PositionSt 1.0 |Motor Rev.
P ator 1.0 |Position Units
PositionUnits Position Units.
PositionUnwind 1000000 | Motion Counts/Unwind Cycle
Py 1.0 |Unwind Cycles
PosttionUnwindNumerater 1.0 |Position Units

ce From Calculator

SofiTravelLimtChecking Noj
SofiTravelLimithegative 0.0 |Position Units

| |SofiTravelLimitPositive 0.0 |Position Units hd

Safety State:
QK Cancel Apply Help

You can configure advanced parameters only on the dialog box for that group.
Not all parameters can be set on each category dialog box.
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This dialog box is an example of the parameters available for an axis that is
configured as a Position Loop. There are six parameters that you can set on the
Position Loop and Position Loop Parameter Group dialog boxes.

@ Axis Properties - CIP_K6K
Categories:
Position Loop
Gains
Bandwidth: 0.0 Hertz
Integrator Bandwidth: 0.0 Hertz Click Parameters to open the
Integrator Hold: Disabled = Parameter Group listing.
Velocity Feedforward: 0.0 %
Limits
Ermor Tolerance: 0.0 Position Units
Lock Tolerance: 0.0 Position Linits
@ Axis Properties - CIP_KBK = @
Categories:
- General Motion Axiz Parameters
- Mator
... Model Parameter Group: Position Loop N
----- Mator Feedback
----- Scaling Name £ | Value Unit
----- Polarity PositionErrorTolerance 0.0 | Position Units
----- Autotune Positi atorBandwidth 0.0|Hz
[ Load Fositi atorHold Disabled
- Backlash PositionLockTolerance 0.0 | Position Units
----- Position Loop PositionLoopBandwidth 0.0 |Hz
----- Velocity Loop VelocityFeedforwardGain 0.0|%
----- Torque,/Cument Loop
----- Planner
----- Homing
----- Actions On this dialog box, the list includes the parameters
----- Drive Parameters that are on the Position Loop dialog box and more
""" advanced parameters.
..... Sta«tus
----- Faults & Alarms
..... Tag
Hame o | Value Unit I
PositionErrorTolerance 0.0 | Position Units [ Help
PositionintegratorBandwidth 0.0 [Hz
PositionintegratorHold Dizabled -
PositionLockTolerance N Dizab Position Units
PositionLoopBandwidth ‘ Enabled |Hz
VelocityFeedforwardGain 0.0]%

On this dialog box, the list includes the parameters that are on the Position Loop
dialog box and more advanced parameters.

Figure 110 - Frequency Control Parameters

35 Axis Properties - CIP_K6K o e ==
Categories
*_ Generdl Motion Axis Parameters
- Motor
© L Modd Parameter Group:
- Sealing
Palarty Name & | Value Unit
i~ Planner BreakFrequency 30.0 [Hz
- Frequency Control BreakVoltage 230.0 |Volts (RMS)
Actions FrequencyControlMethod Basic Volis/Hertz

.. Drive Parsmeters MaximumFrequency 130.0[Hz

Parameter List Waximumvoltage 460.0 |Volts (RMS)
Status RunBoost 8.5 [Volts (RMS)
i Faults & Alamms StartBoost 3.5 |Volts (RMS)
i Tag
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Out of Box Configuration for PowerFlex Drives

Topic Page
Program a Velocity Profile and Jerk Rate 305
Enter Basic Logic 316
Choose a Motion Instruction 318
Troubleshoot Axis Motion N
Programming with the MDSC Function 329
PowerFlex Out-of-Box Configuration 332
Setting the ACO/AVO Attributefor PF527 Drives Only 336

This appendix describes how to program a velocity profile and jerk rate.

i i You can use either of these motion profiles for various instructions:
Program a Velocity Profile P
and Jerk Rate e Trapezoidal profile for linear acceleration and deceleration

e S-curve profiles for controlled jerk

Definition of Jerk

The Jerk is the rate of change of acceleration or deceleration.

The jerk parameters apply only to S-curve profile moves that use these
instructions:

< MAJ « MG

- MAM - M
« MAS - MCCM
« MO « MM

For example, if acceleration changes from 0 to 40 mm/ sZin 0.2 seconds, the
jerk is:

(40 mm/s” - 0 mm/s%) / 0.2 s = 200 mm/s>
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Choose a Profile

Consider cycle time and smoothness when you choose a profile.

If You Want Choose This Profile Consideration
- Fastest acceleration and deceleration | Trapezoidal Jerk doesn’t limit the acceleration and
times deceleration time:
« More flexibility in programming « The Acceleration and Deceleration rates
subsequent motion control the maximum change in Velocity.
| J | | « Your equipment and load get more stress
than with an S-curve profile.
£ | | | | - Jerkis considered infinite and is shown as a
= vertical line.
= ] 1 ] ]
' ' ' " Time
=
g | |
| I Time

Jerk
__h..

|
| + | Time
I I

Smoother acceleration and deceleration | S-curve Jerk limits the acceleration and deceleration
that reduces the stress on the equipment time:
and load - Ittakes longer to accelerate and decelerate

than a trapezoidal profile.
| | | | « Ifthe instruction uses an S-curve profile,

the controller calculates acceleration,
— | | | | deceleration, and jerk when you start the
§ instruction.
< | | | | «The controller calculates triangular
acceleration and deceleration profiles.
| | | | Time
AN o
=
L L
| | .
\/ Time
| | | |
_ | |
3z
Time
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Use % of Time for the Easiest Programming of Jerk
Use % of Time to specify how much of the acceleration or deceleration time
has jerk. You don’t have to calculate actual jerk values.
Example Profile
100% of Time At 100% of Time, the acceleration or deceleration changes the entire time that the axis speeds up or slows down.
_— | |
I I | |
L Speed
100% of Time | / | | 1\\/ |
| / | | |
I | '
| | I | .......
| | I |
| | | Jerk
| | I S— | B
| | | \1\ Deceleration
.
|
i I f 100% of Time
60% of Time At 60% of Time, the acceleration or deceleration changes 60% of the time that the axis speeds up or slows down. The
acceleration or deceleration is constant for the other 40%.
o . |
I i ! /I/ Speed
60% of Time ] | | - |
| I | |
| 1 |
: | i |
| \ | Jerk
7l N N
| |\ Deceleration
I I | \- |
. | N —
30% 40% 30%
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Velocity Profile Effects

Table 68 summarizes the differences between profiles.

Table 68 - Profile Differences

Profile ACC/DEC Motor Priority of Control

Type Time Stress Highest to Lowest

Trapezoidal Fastest Worst Acc/Dec Velocity Position

S-curve 2X Slower Best Jerk Acc/Dec Velocity Position
Jerk Rate Calculation

If the instruction uses or changes an S-curve profile, the controller calculates
acceleration, deceleration, and jerk when you start the instruction.

The system has a Jerk priority planner. In other words, Jerk always takes
priority over acceleration and velocity. Therefore, you always get the
programmed Jerk. If a move is velocity-limited, the move does not reach the

programmed acceleration and/or velocity.

Jerk Parameters for MAJ programmed in units of % time are converted to

engineering units as follows:

If Start Speed < MAJ Programmed Speed

Programmed Accel Rate?

Accel Jerk (Units/Sec) =

Velocity

Programmed Speed

(

9% of Time

Programmed Speed

Accel Jerk

Time

If Start Velocity > MAJ Programmed Speed

Programmed Decel Rate?

Decel Jerk (Units/Sec) =

Velocity

Decel Jerk

Max (Programmed Speed, [Start Speed - Programmed Speed])

Programmed Speed

Y

308

Time
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Jerks for programmed moves, such as MAM or MCLM instructions, in units

of % time are converted to engineering units as follows

If Start Speed < Programmed Speed

Programmed Accel Rate? 200
Accel Jerk (Units/Sec®) = ! * -1
Programmed Speed % of Time
Programmed Decel Rate? 200
Decel Jerk (Units/Sec3) = 9 * -1
Max (Programmed Speed, [Start Speed - Programmed Speed]) % of Time
A
Programmed Speed
g Decel Jerk
2
Accel Jerk

Time

If Start Speed > Programmed Speed

Programmed Decel Rate? 200
Decellerkl = * -1
Max (Programmed Speed, [Start Speed - Programmed Speed]) % of Time

Programmed Decel Rate? 200
Decellerk2 = * - -1
Programmed Speed % of Time

—¢———— Decellerkl

< Programmed Speed
Decellerk2 —\

Time

Velocity

Decellerk1is used while Current Speed > Programmed Speed
Decellerk2 is used while Current Speed < Programmed Speed
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The same ‘% of time’ jerk can result in different slopes for the acceleration
profile than on the deceleration profile, dependent on the Speed parameter of
the instruction.

"8 .
&
L Y s Speed
60% of Time
A0 N
D Y 4 A EEEEE
I Jerk
0 1 | ! Lg
: : i T Deceleration

D e SR ATERSEEER R, o TS EERRREES

Doaove 1 40 3006 | ! 300! 40% | 30%!

: - ‘ » e
~ e
MATL MAR

The motion planner algorithm adjusts the actual jerk rate so that both the
acceleration profile and the deceleration profile contain at least the ‘% of time’
ramp time. If the Start Speed is close to the programmed Speed parameter, the
actual percentage of ramp time can be higher than the programmed value.
In most cases, the condition is:

if: (start Speed is == 0.0) OR (start Speed is > 2 * max Speed).

then: you get programmed percentage of ramp time

else: you get higher than programmed percentage of ramp time

Conversion from % Time to Engineering Units

If you want to convert % of Time to Engineering Units, use these equations.

For Accel Jerk:

2
ja [% of Time] = 3 100
ja [EU/S”] Vppax [EU/S]
+

Ay [EV/S2]

Rockwell Automation Publication MOTION-UMO003K-EN-P - January 2019



Out of Box Configuration for PowerFlex Drives  Appendix B

For Decel Jerk:
2
jg [% of Time] = 3 100
jg [EU/57] iy [EU/S]
+
Ay [EU/s?]

Jerk Programming in Units/Sec

If you want to specify the jerk in 'Units/sec®" instead of '% of time, adjust your
jerk value as follows so that you get the value that you programmed.

Programmed Decel Rate?

Temporary Speed =
Desired Decel Jerk value in Units/Sec

Start Speed - Programmed Speed
k=

Max (Programmed Speed, Temporary Speed)

if (k < 1)

«Instruction Faceplate Decel Jerk in Units/Sec® = Desired Decel Jerk in Units/Sec®
else

«Instruction Faceplate Decel Jerk in Units/Sec’ = Desired Decel Jerk in Units/Sec® * k

Unique Program Considerations

If you program a move by using the % of Time units, the programming

software computes an Accel Jerk = a%/v where a = the programmed Accel
Rate and v = programmed Speed.

Therefore, the higher the programmed speed, the lower the computed Jerk.
The system has a Jerk priority planner. In other words, Jerk always takes
priority over acceleration and velocity.

Therefore, you always get the programmed Jerk. If a move is velocity-limited,
the move does not reach the programmed acceleration and/or velocity. Once
you reach the velocity limit for the length of the move, as the velocity is
increased, the move takes longer and longer to complete.

Decel Jerk is computed similarly to the Accel Jerk described previously. The

only difference is that instead of a2/v, Decel Jerk = d?/v, where d = the
programmed Decel Rate.
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EXAMPLE

Example #1
Start Speed = 8.0 in/sec
Desired Speed = 5.0 in/sec

Desired Decel Rate = 2.0 in/sec?
Desired Decel Jerk = 1.0 in/sec

Temporary Speed = (Desired Decel Rate)? / Desired jerk value in

Units/Sec=2.0/1.0=
=4.0in/sec

k=(8.0-5.0)/ max(5.0,4.0)=3.0/5.0=

=0.6
Because k < 1, we can enter the desired Decel jerk directly in the
faceplate

Instruction faceplate Decel jerk in Units/Sec® = 1.0 in/sec

EXAMPLE

Example #2

Start Speed = 13.0in/sec
Desired Speed = 5.0 in/sec
Desired Decel Rate = 2.0 in/sec?

Desired Decel Jerk = 1.0 in/sec

Temporary Speed = (Desired Decel Rate)? / Desired jerk value in

Units/Sec=2.02/1.0 =
=4.0in/sec

k=(13.0-5.0)/ max(5.0,4.0)=8.0/5.0=
=16

Because k > 1, we have to calculate the Decel jerk to use on the
instruction faceplate as:

Instruction faceplate Decel jerk in Units/Sec3 =
=1.0in/se* 1.6 =

=1.6in/sec

Which revision do you have?

15 or earlier: % of Time is fixed at 100.

e 16 or later: % of Time defaults to 100% of time on projects that are
converted from earlier versions. For new projects, you must enter the
Jerk value.
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Profile Operand

This operand has two profile types:

o Trapezoidal Velocity Profile
e S-curve Velocity Profile

Trapezoidal Velocity Profile

The trapezoidal velocity profile is the most commonly used profile because it

provides the most flexibility in programming subsequent motion and the
fastest acceleration and deceleration times. Acceleration and deceleration

specify the change in velocity per unit time. Jerk is not a factor for trapezoidal
profiles. Therefore, it is considered infinite and is shown as a vertical line in the

following graph.
Trapezoidal Accel/Decel Time
) | |
E I I I I
} ! I I " Time
- L] |
=< I I I I
I I I I
Time
| |
. | —
I + + I Time
I I
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S-curve Velocity Profile

S-curve velocity profiles are most often used when the stress on the mechanical
system and load must be minimized. The acceleration and deceleration time is
balanced against the machine stress with two additional parameters,
acceleration jerk and deceleration jerk.

The acceleration profile can be set to almost pure rectangular, see Trapezoidal

Accel/Decel Time on page 313 (fastest and highest stress), or to triangular, see

Programmable S-curve Accel/Decel Time, Acceleration Jerk = 60% of Time
on page 315 (slowest, lowest stress), dependent on the Jerk settings.

The typical acceleration profile is a trade-off between stress and speed, as

shown in S-curve Accel/Decel Time, Backward Compatibility Setting:
Acceleration Jerk = 100% of Time on page 316.

Either you specify the Jerk (cither in Units/sec® or as a percentage of
maximum) or it is calculated from the percentage of time. (Percentage of time
is equal to the percentage of ramp time in the acceleration/deceleration

profile).

. a2 [EU/s? 200
ja [EU/s”] = -1
o [EU/7] Vinax [EU/s] iz [%o of time]
Aoy [EU/57] 200
ja [EU/s%) = . : -1
Vinax [EU/s] i, [%o of time]

Backward Compatibility

The Jerk of 100% of time produces triangular acceleration and deceleration
profiles. These profiles are ones that would have been previously produced as
shown in S-curve Accel/Decel Time, Backward Compatibility Setting:

Acceleration Jerk = 100% of Time on page 316.
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Small Jerk rates, rates less than 5% of time, produce acceleration and
deceleration profiles close to rectangular ones, such as the one shown in

Trapezoidal Accel/Decel Time on page 313.

IMPORTANT  Higher values of the % of Time result in lower values of Jerk Rate Limits and,
therefore, slower profiles. See the following table for reference.

Table 69 - Velocity Versus Jerk

Trapezoidal S-shaped Velocity Profile S-shaped Velocity Profile
Velocity Profile™ | with 1< =Jerk <100%of | with Jerk =100% of
Time! Time!
Accel/Decel Jerk in o0 2 2
. Max Accel Max Accel
Units/se t0 00
Max Velocity Max Velocity
Accel/Decel Jerk in — 0...100% —
% of Maximum
Accel/Decel Jerk in 0% 1...100% 100%
% of Time

(1) The example on page 313 (labeled Trapezoidal Accel/Decel Time) uses a rectangular acceleration profile.

(2)  The example on page 315 (labeled Programmable S-curve Accel/Decel Time, Acceleration Jerk = 60% of Time) uses a
trapezoidal acceleration profile.

(3) The example on page 316 (labeled S-curve Accel/Decel Time, Backward Compatibility Setting: Acceleration Jerk = 100% of
Time) uses a triangular acceleration profile.

Calculations are performed when an Axis Move, Change Dynamics, or an

MCS™ Stop of StopIype = Move or Jog is initiated.

Programmable S-curve Accel/Decel Time,
Acceleration Jerk = 60% of Time

I I
g I I I I
= . | | .
Time
) | | | |
g | — I I
= | I | |
| | i\_/i Time
} | | | |
= I I
I I
| I I_I I_I | Time
| | |
| |

30% 40% 30%

% of Time = 60%
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S-curve Accel/Decel Time, Backward Compatibility Setting:
Acceleration Jerk = 100% of Time

Velocity

Accel

Jerk

Time

Enter Basic Logic The controller gives you a set of motion control instructions for your axes:

e Use these instructions just like the rest of the Studio 5000 Logix
Designer® application instructions. You can program motion control in
these programming languages:

- Ladder diagram (LD)
— Structured Text (ST)
- Sequential Function Chart (SFC)
o Each motion instruction works on one or more axes.

e Each motion instruction needs a motion control tag. The tag uses a
MOTION_INSTRUCTION data type. The tag stores the status

information of the instruction.

kS0
— Mation Serva On L EMT——
Bis 7 []% —DN>—
Motion ControlTag ——pm+- M iaticr cortral ? —CER—

instruction only once. Unintended operation of the control variables can

2 ATTENTION: Use the tag for the motion control operand of motion
happen if you reuse the same motion control tag in other instructions.
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Example Motion Control Program

This figure is an example of Ladder Logix that homes, jogs, and moves an axis.

If Initialize_Pushbutton = on and the axis = off (My_Axis_X.ServoActionStatus = off) then

the MSQ instruction turns on the axis.

| Initialize_Pushbutton— ky_dwiz_ = ServobdchionStatus S0
] E J/E Mation Servo On EM
Az bely_ iz |:| ]
M ation Control My_&wiz_# On ER>—
If Home_Pushbutton = on and the axis hasn't been homed (My_Axis_X.AxisHomedStatus = off) then
the MAH instruction homes the axis.
Home_Puzhbutton— y_dwiz_# dwisHomedStatus b i H
] E J/E kation Axiz Home EM
Bz bely_ iz |:| ]
Mation Cantrol My_Awiz_#_Home ER>—
IPo—
PLo==
If Jog_Pushbutton = on and the axis = on (My_Axis_X.ServoActionStatus = on) then
the MAJ instruction jogs the axis forward at 8 units/s.
Jog_Pushbutton My_Awiz_». ServadchionS tatus hilid )
— ] e Motion AuisJog EMN—
Az btz L] R DN =
b ation Control My iz Jog ER>—
Direction My Axis_#_Jog Direction IP2—
ne
Speed My fwis ¢ SetlpManuallogSpeed
e
Speed Units Inits per sec
tore >>|
If Jog_Pushbutton = off then
the MAS instruction stops the axis at 100 units/sZ
Make sure that Change Decel is Yes. Otherwise, the axis decelerates at its maximum speed.
Jog_Pushbutton A5
e Motion Axis Stop o EN—
Bis by diz_3 ] REDN—
tation Control bAy_Amiz_¥_kAS HCER>—
Stop Tupe Jog P —
Change Decel Ves HOPC—
Decel Rate ky_Amiz_#_ Setllp.ManuallogD ecel
1000«
Decel Units Units per sec?
<4 Lessl

If Move_Command = on and the axis = on (My_Axis_X.ServoActionStatus = on) then

the MAM instruction moves the axis. The axis moves to the position of 10 units at 1 unit/s.

Mowve_Command My _fwis_ = ServobdctionStatuz

by bd

hotion Axis Move EEN}—
Az bdn_ Bz 3 |:| [N e
tdation Control btz 2 Move —CER>—
tove Tupe I] —oIP—

B PCo==
Pazition 10
Speed by Awmis_3¥_SetUp.AutoSpeedCommand

1.0«
Speed Unitz Units per zec
More >>|
317
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Download a Project

Follow these steps to download your program to a controller.

1. With the keyswitch, place the controller in Program or Remote Program
mode.
From the Communications menu, choose Download.

Confirm that you wish to complete the download procedure.

Click Download.

AN

Once the download is complete, place the controller in Run/Test mode.

After the project file is downloaded, status and compiler messages
appear in the status bar.

Choose a Motion Instruction  Use Table 70 to choose an instruction and see if it is available as a Motion

Direct Command.

Table 70 - Available Motion Direct Commands

If You Want To And Use This Instruction Motion Direct
Command
Change the state of an axis Enable the drive and activate the axis loop. MSO Yes
Motion Servo On
Disable the drive and deactivate the axis loop. MSF Yes
Motion Servo Off
Force an axis into the shutdown state and block any instructions that | MASD Yes
initiate axis motion. Motion Axis Shutdown
Reset the axis from the shutdown state. MASR Yes
Motion Axis Shutdown Reset
Activate the drive control loops for the Integrated Motion on MDS
EtherNet/IP network axis and run the motor at the specified speed. Motion Drive Start
Clear all motion faults for an axis. MAFR Yes
Motion Axis Fault Reset

318
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Table 70 - Available Motion Direct Commands

If You Want To And Use This Instruction Motion Direct
Command
Control axis position Stop any motion process on an axis. MAS Yes
Motion Axis Stop
Home an axis. MAH Yes
Motion Axis Home
Jog an axis. MA) Yes
Motion Axis Jog
Move an axis to a specific position. MAM Yes
Motion Axis Move
Start electronic gearing between two axes. MAG Yes
Motion Axis Gear
Change the speed, acceleration, or deceleration of a move or ajog that | MCD Yes
is in progress. Motion Change Dynamics
Change the command or actual position of an axis. MRP Yes
Motion Redefine Position
(alculate a Cam Profile that is based on an array of cam points. Mccp No
Motion Calculate Cam Profile
Start electronic camming between two axes. MAPC No
Motion Axis Position Cam
Start electronic camming as a function of time. MATC No
Motion Axis Time Cam
(alculate the slave value, slope, and derivative of the slope foracam | MCSV No
profile and master value. Motion Calculate Slave Values
Initiate action on all axes Stop motion of all axes. MGS Yes
Motion Group Stop
Force all axes into the shutdown state. MGSD Yes
Motion Group Shutdown
Transition all axes to the ready state. MGSR Yes
Motion Group Shutdown Reset
Latch the current command and actual position of all axes. MGSP Yes
Motion Group Strobe Position
Arm and disarm special event Arm the watch-position event checking for an axis. MAW Yes
checking functions, such as Motion Arm Watch Position
registration and watch position - — - -
Disarm the watch-position event checking for an axis. MDW Yes
Motion Disarm Watch Position
Arm the module registration-event checking for an axis. MAR Yes
Motion Arm Registration
Disarm the module registration-event checking for an axis. MDR Yes
Motion Disarm Registration
Arm an output cam for an axis and output. MAOC No
Motion Arm Qutput Cam
Disarm one or all output cams connected to an axis. MDOC No

Motion Disarm Output Cam
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Table 70 - Available Motion Direct Commands

If You Want To And Use This Instruction Motion Direct
Command
Tune an axis and run diagnostic tests | Run a tuning motion profile for an axis MRAT No
for your control system. These tests Motion Run Axis Tuning
include the following: - - -
. Motor/encoder hookup test Run one of the diagnostic tests on an axis. MRHD _ _ No
. Encoder hookup test Motion Run Hookup Diagnostic
+ Marker test Start a linear coordinated move for the axes of a coordinate system. | MCLM No
Control multi-axis coordinated motion Motion Coordinated Linear Move
Start a circular move for the axes of a coordinate system. MM No
Motion Coordinated Circular Move
Change in path dynamics for the active motion on a coordinate MCCD No
system. Motion Coordinated Change Dynamics
Stop the axes of a coordinate system or cancel a transform. MCS No
Motion Coordinated Stop
Shut down the axes of a coordinate system. MCSD No
Motion Coordinated Shutdown
Start a transform that links two coordinate systems together. This MCT No
transform is like bidirectional gearing. Motion Coordinated Transform ("
(alculate the position of one coordinate system regarding another MCTP No
coordinate system. Motion Calculate Transform Position(”
Transition the axes of a coordinate system to the ready state and clear | MCSR No

the axis faults.

Motion Coordinated Shutdown Reset

(1) You can only use this instruction with ControlLogix® 5560 or GuardLogix® 5560 controllers.

320

Rockwell Automation Publication MOTION-UMO003K-EN-P - January 2019



Out of Box Configuration for PowerFlex Drives

Appendix B

Troubleshoot Axis Motion

This section helps you troubleshoot some situations that could happen while

you are running an axis.

Example Situation Page
Why Does My Axis Accelerate When | Stop It? 321
Why Does My Axis Overshoot Its Target Speed? 322
Why Is There a Delay When | Stop and Then Restart a Jog? 325
Why Does The Axis Reverse Direction When Stopped and Started? 327

Why Does My Axis Accelerate When | Stop It?

While an axis is accelerating, you try to stop it. The axis accelerates for a short
time before it starts to decelerate.

Example

You start a Motion Axis Jog (MAJ) instruction. Before the axis gets to its target
speed, you start a Motion Axis Stop (MAS) instruction. The axis continues to
speed up and then eventually slows to a stop.

Look For

Jog_PB

=Local:4:| Data.0» My_Axis_OK

motion

S-Curve profile in the

Rockwell Automation Publication MOTION-UMO003K-EN-P - January 2019

Al
— Motion Axis Jog HEN>—
Axls My _Axis | ...
Mction Control Jog_1 S
Direction 0
HCER I
Speed Jog 1_Speed
B00& |IP—
instruction that starts the Speed Unts  Units per sec
Accel Rate Jog_1_Accel
200 &
Accel Units Units per sec2
Decel Rate Jog_1_Decel
200 «
Decel Units Units per sec2
Profile S-Curve
Merge

Merge Speed Programmed

== Less|
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Cause

When you use an S-curve profile, jerk determines the acceleration and
deceleration time of the axis:

e An S-curve profile has to get acceleration to 0 before the axis can slow
down.

e The time that it takes depends on the acceleration and speed.

e In the meantime, the axis continues to speed up.

The following trends show how the axis stops with a trapezoidal profile and an
S-curve profile.

Stop While Accelerating

Trapezoidal S-curve
100 e | 53 ; ” "
0 || speed goes up unti
20 \\\ o jog ' 27| acceleration s 0
109 stop = _ 80
&0
- 7 A
401 target 1
40 target speed
speed 20 [
20 J speed \
0
° / /
/ e B _:I
acceleration
=20 \—j fﬁop
| acceleration -40 1
40
[ (=] L i L
The axis slows down as soon as you start the stopping instruction. The axis continues to speed up until the S-curve profile brings the acceleration rate
t00.

322

Corrective Action

If you want the axis to slow down right away, use a trapezoidal profile.

Why Does My Axis Overshoot Its Target Speed?

While an axis is accelerating, you try to stop the axis or change its speed. The
axis accelerates and goes past its initial target speed. Eventually it starts to
decelerate.

Example

You start a Motion Axis Jog (MA]J) instruction. Before the axis gets to its target
speed, you try to stop it with another MA]J instruction. The speed of the
second instruction is set to 0. The axis continues to speed up and overshoots its
initial target speed. Eventually it slows to a stop.
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Look For
Jog_PB
=Local4:|Data0= My_Axis_OK WA
= Miotion Auxis Jog HCEN—
Axis My _fxis | .. |
Motion Control Jog_1 =DM =
Direction 0
HER>—
Speed Jog_1_Speed
00 [{P—
Speed Units Units per sec
The MAJ instruction that starts the axis Accel Rate Jog_1_Accel
has a higher acceleration rate than the mﬁ/— 200
instruction that stops the axis. —] nits  Units per sec2
Decel Rate Jog_1_Decel
200«
Decel Units Units per sec2
r Profile S-Curve
S-curve profile % profe aaniss
Merge Speed Programmedd
<<Less|
Jog_re
Local:4:| Data 0= My _Axis_OK MA
ﬁi H h Motion Axis Jog FHCEN ——
Axiz My _fxis | ... |
hation Control Jog_2 =D —
Direction [i]
HER}—
Speed Jog_2 Speed
o0& [IP—
Speed Units Linits per sec
The MAJ instruction that stops the axis has Accel Rate Jog_2_Accel
a lower acceleration rate than the M}.{‘—-— 10«
instruction that starts the axis. — nis  Unis per sec2
Decel Rate Jog_2 Decel
20 &
Decel Units Uinits per sec2
- Profile S-Curve
S-curve profile ?"’_:ff Merge Disabled
Merge Spesd Programmed
=« Less
(ause

When you use an S-curve profile, jerk determines the acceleration and
deceleration time of the axis:

e An S-curve profile has to get acceleration to 0 before the axis can slow
down.

e Ifyou reduce the acceleration, it takes longer to get acceleration to 0.

e In the meantime, the axis continues past its initial target speed.

The following trends show how the axis stops with a trapezoidal profile and an
S-curve profile.

Rockwell Automation Publication MOTION-UMO003K-EN-P - January 2019 323



AppendixB  Out of Box Configuration for PowerFlex Drives

Stop While Accelerating and Reduce the Acceleration Rate

Trapezoidal S-curve
1T ——
—
stop Jog
B0 Z =]
40 401 target \
target B 9 speed goes past
speed ’IM speed its target
20 20
— \
i} \ 0 /
_0 r =20 \

: acceleration stop
acceleration \—”_1 |
o I:y—‘ -40

The axis slows down as soon as you start the stopping instruction. The stopping instruction reduces the acceleration of the axis. It now takes longer to
The lower acceleration doesn’t change the response of the axis. bring the acceleration rate to 0. The axis continues past its target speed until
acceleration equals 0.
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Corrective Action

Use a Motion Axis Stop (MAS) instruction to stop the axis or configure your

instructions like this example.

Jog_PB
=Locab 4| Data 0= My _Axis Ok

—— = =

Use the same acceleration rate as the
instruction that stops the axis.
Or use a lower acceleration.

L
—

Jog_PB
=Local4:1Data 0= My _Axis_ Ok

] [

Use the same acceleration rate as the
instruction that starts the axis.
Or use a higher acceleration.

L
—

Why Is There a Delay When | Stop and Then Restart a Jog?

.
Motion Axis Jog —{EMN —
Axis My_Axis
Motion Control Joo_1 D =
Direction 1]
—ER)—

Speed Jog_1_Speed

G0N0+« HP>—
Speed Units Units per sec
Accel Rate Jog_1_Accel

200«
Accel Units Units per sec2
Decesl Rate Jog_1_Decel

200«
Decel Units Unitz per sec2
Profile S-Curyve
Merge Dizabled
Merge Speed Programimed

== Less
e
Motion Axis Jog BN 3——
Axis My _Axis | ...
Mation Control Jog_2 DN —
Direction 0
—ER>—
Spesd Jog_2_Speed
00+ HIP—

Speed Units Units per sec
Accel Rate Jog_2_Accel

200«
Accel Units Linds per sec2
Decel Rate Jog_2 Decel

200 &
Decel Units Units per sec?
Profile S-Curve
Merge Disabled
Merge Speed Programmed

= Less|

While an axis is jogging at its target speed, you stop the axis. Before the axis
stops completely, you restart the jog. The axis continues to slow down before it

speeds up.

Example

You use a Motion Axis Stop (MAS) instruction to stop a jog. While the axis is
slowing down, you use a Motion Axis Jog (MA]) instruction to start the axis
again. The axis doesn’t respond right away. It continues to slow down.
Eventually it speeds back up to the target speed.
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Look For

Jog_PB

that case, the axis keeps the profile of the
MAJ instruction that started the axis.

<Local 41 Data 0= Wy_Axis OK ——————————hiAl
——] === f==————— Motion Axis Jog M ——
Axis My _Axis | .|
Mation Control Jog_1 Sy
Direction 1]
HER>—
Speed Jog_1_Speed
G600« FP—
Speed Units Units per sec
Accel Rate Jog_1_Accel
200 &
Accel Units Units per sec2
Decel Rate Jog_1_Decel
The instruction that 200«
starts the axis uses an E“;‘ Unts  Unds P;f:“2
_ rofie Liryhe
S-curve profile. ecge Dleabiesd
Merge Speed  Programmed
<< Less|
Jog_PB
=L ocal: 4.1 Data 0= — A
JE Motion Axis Stop EN Se=—
Axis D=
. . . Motion Control ER
The mstructlpn that stops the axis keeps the 7 gtm:, Type |p}}__
.S—curve.prof||.e. Suppose that you use an MAS (Pr—— PC ==
instruction with the Stop Type set to Jog. In

Cause

When you use an S-curve profile, jerk determines the acceleration and
deceleration time of the axis. An S-curve profile has to get acceleration to 0
before the axis can speed up again. The following trends show how the axis

stops and starts with a trapezoidal profile and an S-curve profile.

Start While Decelerating

Trapezoidal S-curve
[ 0
a0 =] \\I &0 ]
stop jog jog — 0
50 &0 \ g0
40 / = speed anl] I /
/' L speed goes down /
until acceleration is 0
20 20| N \
0 0 -/
20 % =20 /
acceleration acceleration
-40 | -40 ,
The axis speeds back up as soon as you start the jog again. The axis continues to slow down until the S-curve profile brings the acceleration
rateto0.
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Corrective Action

If you want the axis to accelerate right away, use a trapezoidal profile.
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Why Does The Axis Reverse Direction When Stopped and Started?

While an axis is jogging at its target speed, you stop the axis. Before the axis
stops completely, you restart the jog. The axis continues to slow down and then
reverses direction. Eventually the axis changes direction again and moves in the
programmed direction.

Example

You use a Motion Axis Stop (MAS) instruction to stop a jog. While the axis is
slowing down, you use a Motion Axis Jog (MA]) instruction to start the axis
again. The axis continues to slow down and then moves in the opposite
direction. Eventually it returns to its programmed direction.

Look For
Jog_PB
=Local 41 Data 0= My Axis OK —————— WA —————————
— Motion Axis Jog HCEN——
Axis My _Axis | .
Iotion Control Jog 1 DN e
Direction i}
HCER
- Speed Jog_1_Speed
S-curve profile in the 800+ |-(P}—
instruction that starts Speed;nﬂs Units per sec
. Accel Rate Jog_1_Accel
the motion. 200+
Accel Units Units per sec2
Decel Rate Jogj_1_Decel
200«
Decel Units Units per sec2
1 Profile S-Curve
Merge i
Stop Type is set to a specific type of Merge Speed  Programmed
motion, such as Jog or Move. <<Less
Jog_PB
<Local 41 Data 0= TR
JE Motion Axis Stop e M e —
Axis My_xis | . | DM =
The stopping instruction changes | Mation Cartrol Stop_1 —(ER>—
the deceleration. For example, the Stop Type = (CP—
' ple, L+ Change Decel =PC e
Change Decel operand of an MAS DecelRate  Stop_1_Decel
instruction is set to No. This No / ; 200+
. . . Decel Units Units per sec2
means that axis uses its maximum —_—
deceleration rate.
(ause

When you use an S-curve profile, jerk determines the acceleration and
deceleration time of the axis:

e An S-curve profile has to get acceleration to 0 before the axis can speed
up again.
e Ifyou reduce the acceleration, it takes longer to get acceleration to 0.

e In the meantime, the axis continues past 0 speed and moves in the
opposite direction.
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The following trends show how the axis stops and starts with a trapezoidal
profile and an S-curve profile.

Start While Decelerating and Reduce the Deceleration Rate

Trapezoidal S-curve
100 il 21
0
. | o e
o
60 &0 [=10]

40 = j
// speed 40 ==l jog |
\/r 1 |

20 20 \ L\

/ - speed overshoots 0 and axis
-20 ¢ ) | — ¥ goes in opposite direction
acceleration deceleration

changes
I

-40

The axis speeds back up as soon as you start the jog again. The lower | The jog instruction reduces the deceleration of the axis. It now takes longer to bring
deceleration doesn't change the response of the axis. the acceleration rate to 0. The speed overshoots 0 and the axis moves in the
opposite direction.

Corrective Action

Use the same deceleration rate in the instruction that starts the axis and the
instruction that stops the axis.

Jog_PB
=locab 4| Data 0= My Axis Ol A
——— ] == = Mution &uxis Jog HCEN —
Axis My_sxis | .|
hation Contral Jog_1 DR D=
Direction 1]
HER>—
Speed Jog_1_Speed
800« HIP—
Speed Unts Units per sec
Accel Rate Jog_1_Accel
200 «
Accel Units Units per sec2
Use the same deceleration rate in both L Mg
instructions. 200
|_ Decel Units Units per sec2
Profile S-Curve
Merge Disabled
Merge Speed Programmed
== Less|
Jog_PB
=Local 4.1 Data 0= B,
J'E B =
My _Axis | .. | ECONE=
Stop_1 (ER »—
Ina MAS instruction, set Change Decel to Stop Type Jog L (P y—
Yes. The axis uses the Decel Rate of the _(/_—_:mmge Decel Yes f(PC =
instruction. DecelRate  Stop_hDecel
200+
Decal Units Units per sec2
== Less
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Programming with the MDSC Eigure 111 shows an example of programming motion with the MDSC

functionality. In this example, we illustrate a 50.0 mm move.

Function

Figure 111 - Slave Speed Control from Master with Lock Position, MDSC Time Based

Speed
A Slave Speed? or Master
20mm/s —
/ \
/ Master \
10mm/s —— —t —
/| Operational Speed v N
7 / \ A
/ \
/ / Voo
/ / \ \
/ ) S Time
Start Lock Position Target Position >
0.0mm 50.0 mm
0.2 sec Master Programmed Total Move Time 0.2 sec

Programmed Total Move Time 1.2 sec

Slave:  Speed= 2.0 MasterUnits, accel/decell = 2.0 [Master Units]
Lock Position = 10.0

Table 71 - Comparison of the Enumerations for the Motion Instructions

Revision Operand Units Type Profile
V19and Speed Units/sec Rate Trapezoidal, S-curve
earlier
(Plerk) Accel/Decel Units/sec Rate
Jerk Units/sec Rate
% of time Time
Speed, Accel/Decel, and Jerk | % of max Rate

% of units/sec

Forinstructions: MAM, MAJ, MCD, and MAS

V20 Speed Units/sec Rate Trapezoidal, S-curve
Sec Time Trapezoidal, S-curve

Master units Feedback | Trapezoidal, S-curve

Accel/Decel Units/sec® Rate Trapezoidal, S-curve

Sec Time Trapezoidal, S-curve

Master units Feedback | Trapezoidal, S-curve

Jerk Units/sec® Rate Trapezoidal, S-curve

Sec Time Trapezoidal, S-curve

Master units Feedback | Trapezoidal, S-curve

For instructions, MDSC, MAM, MAJ, and MATC
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In Figure 112, we are programming rate. The controller calculates the time of
the move: Speed and Accel/Decel as units = units (seconds).

Figure 112 - Programming Rate in RSLogix 5000° Software Version 19 and Earlier

Speed
Programmed Speed
Accel A \  Decel
/] I\
7 IR
/ | A
/ 47.5mm
/ I . | \
1.25mm  Programmed Distance per Rate 1.25mm ,
L 1 > Time
Travel Distance @ speed = Rate _|
Start 0.0 End =50.0mm Speed = 10 mm/sec Accel/Decel = 40.0 mm/sec?
Equivalent to: Distance Rate
1AM RSLogix 5000 software version 19 and earlier
—{ Motion Axiz M EN A .
e e FE=T MAMinstruction programmed as rate.
«ax_\_master_M= = DN e
IMotion Control b, e
r.‘EJZ“Ty:: R leER— Position  50.0 mm (start 0.0)
Position position1 HCIP— Speed 10.0 mm/sec
10 Accel  40.0mm/sec
Speed ed PC.
r Hove MPS Decel  40.0 mm/sec
Speed Units  Units per sec
Accel Rate 40.0 .
_ So Travel_Distance = area under the
e bR s curve [accel + at_speed + decel]
becelUnte. Uns ° Travel_Distance = 50 mm
T Travel_Distance = 50 mm [1.25 mm + 47.5 mm + 1.25 mm
Accel Jerk 10000
Decel Jerk 10000
Jerk Units ~ Units per sec3
Nerge Dizabled
Merge Speed Programmed
Lock Position 0.0
Lock Direction MNone
Event Distance 0
Calculated Data o
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In Figure 113, we are programming time. The controller calculates the speed of
the move: Speed and Accel/Decel as time [seconds].

Figure 113 - Programming Time in RSLogix 5000 Software Version 20 and Later

Speed
(alculated Speed
Accel 7 \  Decel
/| I\
7 |
/ ! 4.75 sec A
/ .25 sec Target Distance per Time .25 sec )
1 ! X Time
Travel Distance @ speed =Time _|
Start 0.0 End =50.0 mm Speed = 10 mm/sec Accel/Decel = 0.25 sec
Equivalentto:  Distance Time
AN RSLogix 5000 software version 20 and later
el — B MAMinstruction programmed as time.
Axiz ax_s3 [
<ax_V_slaved_reverse_M= [ DN
Motion Control  ch_mamM2 P
Move Type o leemyt  Position 50.0 mm (start0.0)
oot womt o Speed  5.25sec
'osition osHtion
i e Accel  0.25sec
Speed time_MAMZ - PC— Decel 0.25 sec
525« -
Speed Units Seconds
4 | Rat d MAMZ .
= So Travel_Distance = area under the
Accel Units Seconds
D ete ace_denittrs curve [acFeI + at_speed + decel]
025e Travel_Distance = 50 mm
Decel Units Seconds A _
& T Travel_Time = 5.25 sec [0.25 + 4.75 + 0.25 se]
Accel Jerk 10000
Decel Jerk 10000
Jerk Units Units per sec3
Merge Disabled
Merge Speed  Programmed
Lock Positicn 0.0
Lock Direction None
Event Distance 1}
Calculated Data o
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PowerFlex Qut-of-Box

Configuration

Apply these out-of-box settings first before configuring for your application.
This information applies to only the PowerFlex® drive.

Recommended Out-of-Box Settings

Settings in Studio 5000
Logix Designer Application

Example

Recommended Configuration

PowerFlex 527 PowerFlex 755

120% of Motor Rated Speed for Induction

£ Axis Properties - Axis_L = MOtOrS
Categories:
General Characteristics of Motion Planner
=) Motor —
o Maximum Speed 22666665 Postion Liits/s —
o mﬁi”;:;m Maximum Acceleration 827.47534 Postion Uniis/s™2
Sealng Maximum Decsleration 827.47534 Postion Uniis/s™2
Hookup Tests
Polarty Maximum Acceleration Jerk: | 30208.035 Position Units/s™3 = 100% of Max Accel Time
P (ieeating]
5 Load Maximum Deceleration Jerk: 30208035 Postion Unis/s™3 = 100% of Max Decel Tme | Caloulate.
Compiance
Velocity Loop
. Torque/Curert Loop
Ramp Velocity Limit * - Plawer
Homing
Actions
Drive Parameters
Parameter List
Status
Fauts & Alams
Tag
Aois State. Safety State:
Manual Tune: [k | [ concel | [ Aoy | [ Hep |
180% of Motor Rated Current
3% Auis Properties - Ais 1 =n(r=n==
Categores
Genersl Motion Axis Parameters
Motor
Model Parameter Group: Al -
Analyzer
Wotor Fesdback Name. Vae Unt B
Scaling AccelerationFeedforwardGain 0.0 % [E
Haokup Tests 10 K
Polarity Milimeter W
Autotune ActuatorLead 1.0
Load ctuatorLeadUnit Milimeter/Rev]
Complance ActuatorType =none:
Velocity Loop AverageVelocityTimebase 0.25[s.
. Torque/Curert Loop E Offsel ous
Current Vector Limit Plarner G 0060000 ioton CourllPoskion Uris
Homing *| CurrentVectorLimit 180.0|% Motor Rated
Actions Feedback1Type Not Specified|
Drive Parameters Feedback1Unit Re
* i Parameter List HomeDirection Forward Bidirectional
Status HomeLimitSwitch Normally Open|
Fauts & Alams Hometlode Achive
Tag HomeOffset 0.0 |Position Units.
HomePosition 0.0 |Position Units.
0.0 |Position Units/s.
Immediate|
|| Homespeed 0.0[Position Units/s s
Byis State: Safety State:
o ) = = =
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Settings in Studio 5000

Logix Designer Application

Example

Recommended Configuration

PowerFlex 527

PowerFlex 755

Torque Limits

3 Axis Properties - Axis_L

Categories

General
Motor
L Model
Analyzer
Motor Feedback
-- Scaling
- Hookup Tests
Polarty
Autotune
Load
... Gompliance:
Velogity Loop
* - Torque/Curent Loop
- Planner
- Homing
Adtions
Dive Parameters
¥ i Parameter List
Status
Fauls & Alams
Tag

Torque/Current Loop
‘Gains
Bandwidth 00

Limits
Peak Torque Limit Postive: 200
Peck Torque Limit Negative: 200

s State:

Manual Tune:

Safety State:

T
¥

% Rated
% Rated

200% of Motor Rated Torque

Velocity Error Tolerance

2 s Properties - Auis 1

Categores:

Generdl
Motor
Model
Analyzer
Motor Feedback
- Sealing
Hookup Tests
Polarity
Autotune
Load
-Compiance
- Velocity Loop
Torque/Current Loop
Planner
Homing
* i Actions
- Diive Parameters
* i Parameter List
Status
Fauts & Alams
Tag

ois State:

Manual Tune

Actions to Take Upon Conditions

Stop Action:

Cuent Decel & Disable

Exceptions

Exceplion Condition [Action

Bus Reguiator Thermal Overioad Factory Lim | StopDrive. =
Bus Undervotage User Limt StopDrive. =
c Faciory Linit | StopDrive =
Converter AC Single Phase Loss StopDrive. |
Converter Ground Current Factory Limit StopDrive. -
Converter Pre_Charge Failre StopDrive: =
Decel Override StopDrive. =
Enable Input Deactivated StopDrive. =
Excessive Posiion Error StopDrive. =
Excessive Velocity Eror [Riarm -
Feedback Data Loss Factory Limit StopDrive. -
Feedback Signal Noise Factory Limit StopDrive. =

Safety State

DANGER. Modiying Exceplion
1, Action settings may require
programmetically stopping or
(isabling the axs to protect
personnel, machine, and propey.

Refer to user manual for additional
information.

[

Cancel | [ Aoy | [ Heb

Change action to alarm
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Out of Box Configuration for PowerFlex Drives

Settings in Studio 5000
Logix Designer Application

Example

Recommended Configuration

PowerFlex 527 PowerFlex 755

3% Axis Properties - Axis 1

Categories:
&= Motion Axis Parameters
Motor
Mo Parmete Group
- Aralyzer
Motor Feedback Name. o[ Vae unt B
Lozd Fesdback FeedbackTType Digkal AcH
Scaing FeegbackiUnt Re
. Hookup Tests Feedback| i 0.0Hz
Polaiity FeedbackiVeloctyFiterTaps. 4 of Delay Taps
Autotune ot Specified
Lozd Re
Backlash Forward Brdrectona
~Compliance HomeLimtSwiteh Normally Open|
Observer HomeMode Active]
FEEd baCk Tap Postion Loop HomeOffset 0.0|Position Units. 1 6 4
Velocity Loop HemePosition 0.0 |Posttion Units.
-- Torque/Currert Loop 0.0[Postion Units/s
Planner inmediatel
Homing 0.0|Position Units/s.
Actions. First Order
Drive Parameters 1fi ti Second Order
B Parameter List InverterOverioadAction Current Foldbacl
Status LoadCoupling Rigid
Fauits & Alamms LoadObserverBandwidth 8.950426 |Hz
Tag [ [Loadobserverconfiguration Load Observer On! ©
Aods State:
0K | [ Cancel Aeply Help
3 Axis Properties - Axis_1
Categores:
Gereral Tune Control Loop by Measuring Load Characteristics
Mator
Analyzer Start Siop
HoorFeachasi g
Sealing
Hookup Tests giglm 5 [Red = Loop Parameters Tuned
Polarity Name Current Tuned Units,
Customize Gains to Tune T =
Load Postion Integrator Bandwidth Hz
Comlacs Integrator Bandwidth AccelerationFeedforw. %
Application Type setting in o Gt e
pptication 'ype setting P 5 e Constant Speed
Veloaty |.00p i Name Current [Tuned Units|
Actions WaximumAcceleration Po...
Drive Parameters B
Parameter Lit Measure Inetia using Tune: Profie Systemineria %
Status @ Motor with Load « == ed Values
P Accept Tuned Vaues | e
Tag Tevel  gp « Postion Units
Limit:
Speed: 0.0 « Postion Units/s
Toraue: 1000 € %Raied
Direction: | Fonward Uni-directional ©
i State Safety State:
ok | [ Cancel Apoly Help
% Axis Properties - Axis 1 =
Categories
CoEm | Gee
Motor
Modsl froeg
Anslyzer Fesdback Configuration: Motor Feedback -
Motor Feedback oo T
= Applcation Type: Basic -
- Polarty
Autotune Assigned Group
Load
Backiash Motion Group Mtion_Group_101 o) [
Complance Update Perod 30
Motion Group Base Update P N 4 3
Rat Velooty Loop ms ms
ate Torque/Current Loop Module [PowerFex7s5 =]
- Planner Module Type: Powerflex 755-EENET-CM
Homing Power Structure 200V, 4.8A. Nommal Duty. Standard
Agtions
D P s
Parameter List
- Status
Fauts & Alamns
Tag
s State: Safety State:
e
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Settings in Studio 5000 Example Recommended Configuration
Logix Designer Application
PowerFlex 755

2% Aois Properties - Axis_1 = [E]ES
Catsgoris:
General Motion Axis Parameters
Motor
Vodel Paremeter Group Actions - [ Associeted Page.
- Analyzer
Metor Feedback Name o[ Vae Une B
Scaing 00 Postion Unis
Hookup Tests 0.0 % Motor Rated il
Polarty 0.0|% Motor Rated
Autotune 0.0
Load Disabled|
~Backlash nverterOveroadcion Reduce P Rate
Compliance = Automati
- Observer o0l . . .
Motor Phase Loss Limit"" Pasten Locp o0s 5% is the typical settlngm
Velocity Loop. it 120.0 |% Motor Rated =
Tonque/Curert Loop MotorPhaseLossLimit 1 |% Wotor Rated
- Planner MotorThermalOverloadU serLimit 110.0 |% Motor Rated
Homing PowerLossAcion Continue]
Actions Powrerl 0.0[%
Diive Parameters PowerLossTime 00
Parameter List Fast Stoj
Status Pr 1gCon figurati Disabled|
e Fauits & Alams StoppingAction Current Decel & Disable] L
—Tag 200.0 5 Hotor Rated
[_|Veloctystanastimvindow 0.0 |Position Unitsis -
#Axis State:
ok | [ Cancel Aoy Hep |

5 Axis Properties - Axis 1
Categories:
General Motion Axis Parameters
Mator
s ParanctrGroup
fu Analyzer
Mator Feedback Name o[ Value Uni B
Load Feedback 00[% E|
Scaling 1.0 (]
Hookup Tests Milimeter
Polarky [ActustorLead 10
Autotune Milimeter/Rev|
Load [Rctustortype <nones]
i Backlash | AutoSagCon figuration Disabled (3)
. . - Complianos 0.0[Positon Units .
Auto Sag Configuration L ooserver AuioSagsier [ Disabled
Postion Loop AverageVeloctyTmebase. 025[s
Velociy Loop Offset 0.0 Posiion Units
Torque/Curert Loop. 00[s
Planner D.DiPﬂsrlmn Units.
Horing 0.0[% Hotor Rsted
Actions E Offset ofus
Drive Parameters | ConversionConstant Cou Units.
0.0(% Motor Rated
Status oc 00fs.
Fauks & Aarms Feedback 00]hz
Tag |__|FeedbackiCycleinterpolation 4|Feedback CountsiFeedback Cycle i
Hods State

% Axis Properties - Axis 1 = ===
Categories:
General Motion Axis Parameters
- Motor
Mode! Parameter Group: Al A
Analyzer
Motor Feedback: Name | Value Unit -
Load Feedback 0.0|Hz.
Scaling Disabled|
Hookup Tests PosttionLeadL i 0.0[Hz
e Polarity Position_eadLagFiterGain 0.0
Autotune PositionLockTolerance 0.01|Posttion Units.
o Fasion =
Backlash PositionNotchFiterFrequency 0.0[Hz.
Compliance 1.0|LoadRev .
Proving Configuration = £.0[fostin Urks Disabled®
Position Loop PositionUnits Position Units |
- Velocity Loop 1000000 [ Metion C: ycle
Torque/Curent Loop 1.0{Unwind Cycles |
Flanmer T j:pmn s 3
Homing FowerLossAction Disable & Coast L
Actions 0.0|%
-~ Diive Parameters PowerLossTime 00|
[_|Preventsc; i Tru
Sn =i
Fauts & Alarms. Fast Stoj
Jods State:

(1) You must use a value of 1% for MotorPhaseLossLimit if your configuration includes a Rotary Permanent Magnet Motor.

(2) Change this parameter to 1% for only Rotary Permanent Magnet Motor configurations.

(3)  Auto Sag Configuration must be disabled for the out-of-box configuration to avoid unexpected operation. If you enable this parameter, it opens the Auto Sag Slip Increment and Auto Sag Start
parameters for editing.

(4)  Proving Configuration must be disabled for the out-of-box configuration to avoid unexpected operation. If you enable this parameter, it opens the Brake Prove Ramp Time, Brake Slip Tolerance, and
Brake Test Torque parameters for editing.
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IMPORTANT

If your configuration includes a Rotary Permanent Magnet motor, you must
change the Phase-Loss limit to 1 ms for operation. If you do not change the
Phase-Loss limit to 1 ms, the Commutation Test for the Rotary PM could fail
and generate a Motor Phase-Loss Limit fault. Also, the instruction MSO for
the Rotary PM can fail and generate a Motor Phase-Loss Limit fault.

Setting the ACO/AVO
Attributefor PF527 Drives
Only

Make sure that the Analog Out jumper (J2) is also set to the same value.

Message Configuration - m1 3

Configuration” | Eommunicationl Tag I

Message Type:
Service y -

Set Attribute Single =
Tupe: I g J
SEFVice .
Code: [T (=g Qass: [42 | (Hew)

The attribute ACO/AVO (Analog Current Output/Analog Voltage Output)
can be used to set the analog output of the PowerFlex 527 drive to either
current (mA) or voltage (V).

Source Element: ACOAND -
Source Length: I 1 3: (Bytes)

Elerment:

1nstance:|1— Attribute: W {Hex) e |
3 Ensble 3 Enable'Wating () Start 3 Done Done Length: 0
2 Enar Code: Exterded Enor Code: ™ Timed Out «
Enor Path:
Ennor Text
[ ok | cancel | fpoy | Hep
Table 72 - ACO/AVO: MSG
Parameter Value Description
Service Code 0x10 Get Attribute Single
(lass 0x42 Analog Output
Instance 1 -
Attribute 0xA64 Voltage/Current Mode
Data Type SINT Unsigned Short Integer

Table 73 - ACO/AVO: Values

Value Definition
0 Voltage (V)
1 Current (mA)
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Glossary

Absolute Position Retention (APR)

Axis

Bus Regulator

cIp~

CIP Sync

Closed-loop

Converter

Course (Base) Update Period

Cyclic Data Block

Drive

Event Data Block

Get/Read

Integrated Motion on the EtherNet/
IP network I/O Connection

Integrated Motion on the EtherNet/
IP Network Drive

Rockwell Automation Publication MOTION-UMO003K-EN-P - January 2019

The following terms and abbreviations are used throughout this manual. For
definitions of terms that are not listed here, refer to the Allen-Bradley
Industrial Automation Glossary, publication AG-7.1.

While Homing creates an absolute machine reference position, the APR bit is
designed to retain the absolute position.

A logical element of a motion control system that exhibits some form of
movement. Axes can be rotary or linear, physical, or virtual, controlled, or
observed.

Used to limit the rise in DC Bus voltage level that occurs when decelerating a
motor.

Common Industrial Protocol.

Defines extensions to CIP Common objects and device profiles to support
time synchronization over CIP Networks.

A method of control where there is a feedback signal that is used to drive the
actual dynamics of the motor to match the commanded dynamics by servo
action. In most cases, there is a literal feedback device to provide this signal, but
in some cases the signal is derived from the motor excitation, for example,
sensorless operation.

A device that generally converts AC input to DC output. A Converter is also
commonly called the Drive Power Supply. In the context of a drive system, the
Converter is responsible for converting AC Main input into DC Bus power.

The base update period of the update task of the motion group, which is

specified in milliseconds.

A high priority real-time data block that is an integrated motion on the
EtherNet/IP™ network connection transfers on a periodic basis.

A device that is designed to control the dynamics of a motor.
A medium priority real-time data block that an integrated motion on the
EtherNet/IP network connection transfers only after a specified event occurs.

Registration and marker input transitions are typical drive events.

A Get/Read involves the retrieval of an attribute value from the perspective of
Controller side of the interface.

The I/O connection is the periodic bidirectional, Class 1, CIP connection
between a controller and a drive that is defined as part of the integrated motion

on the EtherNet/IP network standard.

Any drive device that complies with the integrated motion on the EtherNet/IP
network standard.
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338

Inverter

Motion

Motion Group

Multiplexing

Multiplex Update Multiplier
Multiplex Update Period

Open-loop

Safe Torque Off (STO)

Service Data Block

Set/Write

Shunt Regulator

Synchronized

A device that generally converts DC input to AC output. An Inverter is also
commonly called the Drive Amplifier. In the context of a drive system, the
Inverter is responsible for controlling the application of DC Bus power to an
AC motor.

Any aspect of the dynamics of an axis. In the context of this document, it is not
limited to servo drives but encompasses all forms of drive-based motor control.

A user-defined grouping of motion axes. A motion group has configuration
parameters and status attributes that apply to all axes in the group.

The method by which multiple signals are combined into one signal for
transmission.

Number of multiplexed drives that determines the multiplex update period.
Task update period for a Multiplexed Axis.

A method of control where there is no application of feedback to force the
actual motor dynamics to match the commanded dynamics. Examples of open-
loop control are stepper drives and variable-frequency drives.

Provides a method, with sufficiently low probability of failure, to force the
power-transistor control signals to a disabled state. When the command to
allow torque ceases from the GuardLogix" controller, all drive output-power
transistors are released from the On-state.

For complete information about the Safe Torque Off feature, see the Kinetix®
Multi-axis servo EtherNet/IP drive User Manual, publication 2198-UMO002.

A lower priority real-time data block associated with a service message from the
controller that an integrated motion on the EtherNet/IP network connection
transfers on a periodic basis. Service data includes service request messages to
access attributes, run a drive-based motion planner, or perform various drive
diagnostics.

A Set/Write involves setting an attribute to a specified value from the
perspective of the Controller side of the interface.

A specific Bus Regulator method that switches the DC Bus across a power
dissipating resistor to dissipate the regenerative power of a decelerating motor.

A condition where the local clock value on the drive is locked onto the master
clock of the distributed System Time. When synchronized, the drive and
controller devices can use time stamps that are associated with an integrated
motion on the EtherNet/IP network connection data.
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Glossary

System Time

Time Offset

Time Stamp

Variable Frequency Drive (VFD)

Vector Drive

The absolute time value as defined in the CIP Sync standard in the context of a
distributed time system where all devices have a local clock that is synchronized
with a common master clock. In the context of integrated motion on the
EtherNet/IP network, System Time is a 64-bit integer value in units of
microseconds or nanoseconds with a value of 0 corresponding to January 1,

1970.

The System Time Offset value that is associated with the integrated motion on
the EtherNet/IP network connection data that is associated with the source
device. The System Time Offset is a 64-bit offset value that is added to the

local clock of a device to generate System Time for that device.

A system time stamp value that is associated with the integrated motion on the
EtherNet/IP network connection data. The time stamp conveys the absolute
time when the associated data was captured, or can be also used to determine
when associated data is applied.

A class of drive products that seck to control the speed of a motor, typically an
induction motor, through a proportional relationship between drive output
voltage and commanded output frequency. Frequency drives are, therefore,
sometimes referred to as Volts/Hertz drives.

A class of drive products that seck to control the dynamics of a motor via
closed-loop control. These dynamics include, but are not limited to, closed-
loop control of both torque and flux vector components of the motor stator
current relative to the rotor flux vector.
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Index

Symbols

% of time

profile examples 307
use to program jerk 307

Numerics

100 % of time jerk calculation 314
1756-EN2F 26
1756-EN2T 26
1756-EN2TR 26
1756-EN3TR 26
1756-ENXT
firmware 26
1756-L6x
APR 271
1756-L7x

APR 271
2198-Hxxx-ERS2 36

842E-(M

configure feedback-only axis properties for
Kinetix drives 183

description 13

minimum version of Studio 5000 Logix
Designer application 13

supported axis types 13

voltage ranges 13

A

absolute feedback device 263
absolute feedback position 262
absolute position 255, 262
absolute position loss

without APR fault 273
ACO/AVO

PowerFlex 527 drive

set 336

active homing 256

examples 258
adaptive tuning 243 ... 248

status bits 248
add

Ethernetcommunication module 26
Kinetix 350 EtherNet/IP drive 32
Kinetix 5500 EtherNet/IP drive 32
Kinetix 5700 EtherNet/IP drive 60
Kinetix 6500 EtherNet/IP drive 32
PowerFlex 527 drive 130
PowerFlex 755 drive 99
additional manual tuning parameters 281

.. 285

compensation parameters 282

feedforward parameters 281

filters parameters 283

limits parameters 284

planner parameters 284

torque parameters 285
additional tune 281 ... 285

alarms 289 ... 299
analog current output/analog voltage
output
PowerFlex 527 drive

set 336
APR

absolute position recovery 262
fault 271
reset 273
fault conditions 269
fault generation 270
saving an ACD file versus uploading a
project 274
faults 269
incremental encoders 274
position recovery considerations for
Logix5000 controllers 262
recovery
battery backed controller 266
change controller 266
controller 265
controller and drives remained pow-
ered 266
download same program and no hard-
ware changes 267
download same program with no
hardware changes 267
drive 268
feedback device 267
inhibit or uninhibit 267
position feedback 267
restore 267
RSLogix 5000 project 267
scaling 268
scenarios 264 . .. 268
SERCOS versus integrated motion on
Ethernet networks 263
supported components 262
terminology 262
assign motor feedback
Kinetix 350 drive 54
Kinetix 5500 drive 54
Kinetix 5700 drive 95
Kinetix 6500 drive 54
PowerFlex 755 drive 125
assign power structure
PowerFlex 755 drive 104
associate an axis

Kinetix 5700 drive 60
associated axes 67, 70

category 69, 81
associated axis

configure for Kinetix 350 drive 47

configure for Kinetix 5500 drive 47

configure for Kinetix 5700 drive 88

configure for Kinetix 6500 drive 47

configure for PowerFlex 527 drive 142

configure for PowerFlex 755 drive 116

create for Kinetix 350 drive 40

create for Kinetix 5500 drive 40

create for Kinetix 6500 drive 40

create for PowerFlex 755 drive 109
associated products 9
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Index

342

attributes

replicated 31
autotune 235

availability of manual tuning

per axis type 275
available motion direct commands 318 . ..

320
axes

configure for Kinetix 5700 drive 80
axis

commision 221 ... 253

create for PowerFlex 527 drive 138

homed status bit 271

inhibit 297

tune 275
axis configuration example

Kinetix 350 drive
position loop with motor feedback 176
Kinetix 5500 drive
velocity control with motor feedback
172
Kinetix 5700 drive
frequency control with no feedback
180
Kinetix drive using ControlLogix controller
183
Kinetix drives
feedback only 167
position loop with dual feedback 163
position loop with motor feedback on-
ly 159
PowerFlex 527 drive
frequency control with no feedback
210
position control with motor feedback
217
velocity control with motor feedback
214
PowerFlex 755 drive
frequency control with no feedback
202
position loop with dual motor feed-
back via a UFB feedback device
191
position loop with motor feedback via
a UFB feedback device 188
torque loop with feedback 206
velocity loop with motor feedback via
a UFB feedback device 196
velocity loop with no feedback 199
axis configuration examples
Kinetix drives 159 ... 185
PowerFlex 527 drive 209 ... 220
PowerFlex 755 drive 187 ... 208
axis configuration types 48

availability of manual tuning 275
compare 83
Kinetix 350 drive 48
Kinetix 6500 drive 48
axis motion
troubleshoot 321 ... 328
axis accelerates when instructed to
stop 321
axis overshoots its target speed 322

axis reverses direction when stopped
and started 327
delay upon stopping and restarting a
jog 325
axis properties for Kinetix 5700 drive
configure 86
axis properties for PowerFlex 527 drive
configure 140
axis properties for PowerFlex 755 drive

configure 115
axis scheduling 145 ... 158
about 147 ... 149
alternate update period 153
axis assignment 152
configure 150
configure update periods 151
motion utilization 158
multiple drives 150
system performance 145 ... 146
timing models 147 ... 149
axis timing models
one cycle timing 148
two cycle timing 149
AXIS_CIP_DRIVE
exception actions 294
exceptions
alarm 296
disable 296
fault status only 296
ignore 296
shutdown 296
stop planner 296

backward compatibility 314
backward compatibility of 100 % of time jerk
calculation 314
base update period
integrated architecture builder 45, 85, 114
set for Kinetix 350 drive 44
set for Kinetix 5500 drive 44
set for Kinetix 5700 drive 84
set for Kinetix 6500 drive 44
set for PowerFlex 755 drive 112
base update period example 45, 85, 114
basic logic for programming velocity profile
and jerk rate 316
bus-sharing
configuration 62, 66, 77
group 77
requlator 62

C

cabling
check 226
calculation of jerk rate 308
convert % of time to engineering units 310
specify jerk in units/sec3 311
unique program considerations 311
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Index

catalog number
choose as motor data source

Kinetix 350 drive 51
Kinetix 5500 drive 51
Kinetix 5700 drive 91
Kinetix 6500 drive 51
PowerFlex 755 drive 119

check

motor and feedback wiring 228
polarity of motor feedback 228, 230
receipt of marker pulse 230

choose catalog number as motor data source
Kinetix 350 drive 51
Kinetix 5500 drive 51
Kinetix 5700 drive 91
Kinetix 6500 drive 51
PowerFlex 755 drive 119

choose drive NV as motor data source
PowerFlex 755 drive 122

choose motor NV as motor data source

Kinetix 350 drive 53
Kinetix 5500 drive 53
Kinetix 5700 drive 94
Kinetix 6500 drive 53
choose nameplate as motor data source
Kinetix 350 drive 52
Kinetix 5500 drive 52
Kinetix 5700 drive 93
Kinetix 6500 drive 52
PowerFlex 755 drive 121
choose nonvolatile memory as motor data
source
Kinetix 350 drive 53
Kinetix 5500 drive 53
Kinetix 5700 drive 94
Kinetix 6500 drive 53
PowerFlex 755 drive 122
CIP motion drive module
connection
electronic keying mismatch 292
major fault 292
module configuration invalid 292
request error 292
service request error 292
CIP Sync 10, 24
CIP Sync Configuration Application
Technique 25
commands
motion direct 279
motion generator 279
commision an axis 221 ... 253
commission
hookup test 221
Motion Direct Commands 221
communication drive
options 11
commutation offset
verify 232
commutation test
run 232, 234
CompactLogix controllers 29

compensation tuning parameters 282

components of a motion system 11
configuration and startup 18
configuration scenarios 18
configure

axis scheduling 150
axis scheduling update periods 151
controller project 21
exception actions 294
module properties 76, 77, 81
torque values for tuning 285
configure associated axis and control mode
Kinetix 350 drive 47
Kinetix 5500 drive 47
Kinetix 5700 drive 88
Kinetix 6500 drive 47
PowerFlex 527 drive 142
PowerFlex 755 drive 116
configure axis properties
Kinetix 5700 drive 86
PowerFlex 527 drive 140
PowerFlex 755 drive 115
configure feedback-only axis properties for
Kinetix drives
using 842E-CM integrated motion encoder
183
configure hard-wired safety connections
PowerFlex 527 drive 132
configure integrated motion control
using Kinetix 350 drive 31
using Kinetix 5500 drive 31
using Kinetix 5700 drive 59
using Kinetix 6500 drive 31
using PowerFlex 527 drive 129
using PowerFlex 755 drive 99
configure integrated safety connections
PowerFlex 527 drive 134
configure inverter drives
Kinetix 5700 drive 72
configure load feedback
Kinetix 350 drive 55
Kinetix 5500 drive 55
Kinetix 5700 drive 97
Kinetix 6500 drive 55
configure master feedback
Kinetix 350 drive 57
Kinetix 5500 drive 57
Kinetix 5700 drive 98
Kinetix 6500 drive 57
configure power options
PowerFlex 527 drive 137
configure PowerFlex 527 drive 132
configure the DC-bus power supply and
associate an axis
Kinetix 5700 drive 60
configuring
module properties 65, 67, 68, 69, 71
motion
group 71
safety 75
regenerative bus supply 64
safety
application 74
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Index

344

connection 75
connection

safety 75
connection errors 292

connection faults and errors 292
control mode

configure for Kinetix 350 drive 47
configure for Kinetix 5500 drive 47
configure for Kinetix 5700 drive 88
configure for Kinetix 6500 drive 47
configure for PowerFlex 527 drive 142
configure for PowerFlex 755 drive 116

ControlFLASH software 263

controller

options 11
controller project
configure 21
create 21
controller types 12
supported axes 12
controllers

required software versions 11
coordinated motion instructions

Motion Coordinated Change Dynamics
(MCCD) 320
Motion Coordinated Circular Move (MCCM)
320
Motion Coordinated Linear Move (MCLM)
320
Motion Coordinated Shutdown (MCSD) 320
Motion Coordinated Shutdown Reset
(MCSR) 320
Motion Coordinated Stop (MCS) 320
create
axis
PowerFlex 527 drive 138
controller project 21
Ethernet network 27
create a project for integrated motion
on EtherNet/IP network 21
create an associated axis
Kinetix 350 drive 40
Kinetix 5500 drive 40
Kinetix 6500 drive 40
create associated axis
PowerFlex 755 drive 109
create motion group
Kinetix 350 drive 42
Kinetix 5500 drive 42
Kinetix 5700 drive 83
Kinetix 6500 drive 42
PowerFlex 527 drive 139
PowerFlex 755 drive 111
current tuning configuration 276

D

data monitor 292

DC-bus power supply 60

debug using adaptive tuning status bits 243
dependent attributes 225

determine
polarity values 228, 230
digital 1/0 indicators
PowerFlex 755 drive 300
digital inputs
category 67
direct commands
motion state 318
direct coupled
linear 222
rotary 222
direct coupled linear load type 224
direct coupled rotary 223
direct coupled rotary load type 223
disable 295
display motor model information
Kinetix 350 drive 54
Kinetix 5500 drive 54
Kinetix 5700 drive 95
Kinetix 6500 drive 54
PowerFlex 755 drive 123
download velocity profile and jerk rate
program 318
drive module properties
digital input 39, 40, 79, 107, 138
digital output 108
power 106
bus regulator action 106
power structure 106
regenerative power limit 106
drive NV
choose as motor data source
PowerFlex 755 drive 122
drive selection 20
drive status indicators 292

E

easy method for programming jerk 307
effects of velocity profiles 308
enable
time synchronization 25
encoder marker and commutation function
check 226
establish feedback port assignments
Kinetix 350 drive 41
Kinetix 5500 drive 41
Kinetix 5700 drive 80
Kinetix 6500 drive 41
PowerFlex 755 drive 110
Ethernet communication module
add 26
Ethernet network

Create 27
EtherNet/IP drive
Kinetix 350 32
Kinetix 5500 32
Kinetix 5700 60
Kinetix 6500 32
EtherNet/IP drives

available for integrated motion 13
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example
inhibit axis 298
uninhibit axis 299
example motion control program

ladder logic 317

examples of easy method for programming

jerk 307
exception actions

configure 294
external shunt 106

faults

manage motion 293
status 295
faults and alarms 289 ... 299
action 290
alarms 291
clear log 291
condition 290
data monitor 292
date and time 290
drive status indicators 289
end state 291
faults 291
indicator 290
log 289
quick view 289, 291
source 290
tag monitor 289
faults and alarms dialog hox 289
quick view pane 291
feedback configuration types
compare 89
feedback only axis configuration example
167
feedback polarity 235
feedback port assignments
Kinetix 350 drive 41
Kinetix 5500 drive 41
Kinetix 5700 drive 80
Kinetix 6500 drive 41
PowerFlex 755 drive 110
feedback position 262
feedback-only axis propertie for Kinetix
drives

configure using 842E-CM integrated motion

encoder 183
feedforward tuning parameters 281

filters tuning parameters 283

frequency control with no feedback axis
configuration example 180, 202,
210

G
gains
established 49, 89
gains to tune
customize 49, 89
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general

category 65
glossary of terms 337
grandmaster time source 24
GuardLogix controller 36

hard-wired safety connections

configure for PowerFlex 527 drive 132
home offset 262
homing 255 ... 274
active 256
axis 255
examples 258
guidelines 256
passive 257
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