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Integrated Motion on the EtherNet/IP Network: Configuration and Startup User Manual

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: |dentifies 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.

> P

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 mator, to alert people that surfaces may reach
dangerous temperatures.

ARC FLASH 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> > P>
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Preface

About This Publication

Download Firmware, AOP,
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Inclusive Terminology

Summary of Changes

Rockwell Automation Publication MOTION-UMOO3N-EN-P - November 2022

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.

Download firmware, associated files (such as AOP, EDS, and DTM), and access
product release notes from the Product Compatibility and Download Center at

rok.auto/pcdc.

Rockwell Automation recognizes that some of the terms that are currently
used in our industry and in this publication are not in alignment with the
movement toward inclusive language in technology.

We are proactively collaborating with industry peers to find alternatives to
such terms and making changes to our products and content. Please excuse
the use of such terms in our content while we implement these changes.

This publication contains the following new or updated information. This list
includes substantive updates only and is not intended to reflect all changes.

Topic Page
Module Definition Fields 24
Networked (integrated) 25
Connection Types 26
Test Mode 27
Bus Input Overcurrent 29
To use the Axis Test Mode feature, all axes associated with a module must have Axis Test Mode enabled. 3940
General Page 46
Hookup Tests 144
Autotune 152
Run a Motion Command 169
Homing 173
Absolute Position Recovery (APR) 179
Glossary 257



https://rok.auto/pcdc

Preface

Additional Resources

These documents contain additional information concerning related products

from Rockwell Automation.

Resource

Description

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

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

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-UMO01

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

ControlLogix System User Manual, publication 1756-UMO01

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

EtherNet/IP Network Devices User Manual, publication ENET-UMO06

Describes how to use EtherNet/IP communication modules in Logix 5000™ control systems.

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-RM0O3

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

iTRAK 5730 System User Manual, publication 2138T-UM003

Provides information and instructions for how to assemble, lift, mount, connect, configure,
troubleshoot, and maintain an iTRAK® 5730 system.

Kinetix 350 Single-axis EtherNet/IP Servo Drive User Manual, publication 2097-
uMoo2

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

Kinetix 5300 Single-axis EtherNet/IP Servo Drives User Manual, publication 2198-
UMO05

Provides detailed installation instructions to mount, wire, and troubleshoot the Kinetix® 5300
servo drives, and system integration for your drive and motor/actuator combination with a Logix
5000 controller.

Kinetix 5500 Servo Drives Installation Instructions, publication 2198-IN0O1

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 Safe Monitor Functions User Manual, publication 2198-RM001

Explains how the Kinetix 5700 drives can be used in up to Safety Integrity Level (SIL 3),
Performance Level (PLe) applications.

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 Pracess 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 1756-0S001

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 750C0OM-UMO01

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

PowerFlex 750-Series Products with TotalFORCE Control Reference Manual,
publication 750-RM100

Provides detailed information about configuring PowerFlex 750-Series products with
TotalFORCE® control for common applications.
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http://literature.rockwellautomation.com/idc/groups/literature/documents/um/2094-um002_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/rm/motion-rm002_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/pm/1756-pm001_-en-e.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/rm/1756-rm003_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/rm/1756-rm003_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/rm/1756-rm006_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/qs/1756-qs001_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/at/motion-at005_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/um/520-um002_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/um/520-um002_-en-e.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/um/520-um002_-en-e.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/pm/750-pm001_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/rm/750-rm002_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/um/750com-um001_-en-p.pdf
https://literature.rockwellautomation.com/idc/groups/literature/documents/um/2198t-um003_-en-p.pdf
https://literature.rockwellautomation.com/idc/groups/literature/documents/rm/750-rm100_-en-p.pdf
https://literature.rockwellautomation.com/idc/groups/literature/documents/um/2198-um005_-en-p.pdf
https://literature.rockwellautomation.com/idc/groups/literature/documents/um/2198-um005_-en-p.pdf

Preface

Resource

Description

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

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

PowerFlex Drives with TotalFORCE Control Programming Manual, publication
750-PM101

Contains the basic information to start up and troubleshoot PowerFlex 750T Products with
TotalFORCE Control, firmware revision 10 and later.

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

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

EtherNet/IP Network Devices User Manual, ENET-UM0O6

Describes how to configure and use EtherNet/IP devices to communicate on the EtherNet/IP
network.

Ethernet Reference Manual, ENET-RM002

Describes basic Ethernet concepts, infrastructure components, and infrastructure features.

System Security Design Guidelines Reference Manual, SECURE-RMO01

Provides guidance on how to conduct security assessments, implement Rockwell Automation
products in a secure system, harden the control system, manage user access, and dispose of
equipment.

Industrial Components Preventive Maintenance, Enclosures, and Contact Ratings
Specifications, publication IC-TD002

Provides a quick reference tool for Allen-Bradley industrial automation controls and assemblies.

Safety Guidelines for the Application, Installation, and Maintenance of Solid-state
Control, publication_SGI-1.1

Designed to harmonize with NEMA Standards Publication No. ICS 1.1-1987 and provides general
guidelines for the application, installation, and maintenance of solid-state control in the form of
individual devices or packaged assemblies incorporating solid-state components.

Industrial Automation Wiring and Grounding Guidelines, publication 1770-4.1

Provides general guidelines for installing a Rockwell Automation industrial system.

Product Certifications website, rok.auto/certifications.

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

You can view or download publications at rok.auto/literature.
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Chapter ]

Controller, Communication,
Drive, and Software Options

Components of a Motion System

To create an Integrated Motion on EtherNet/IP™ system, you need the
following:
« A Logix 5000° controller with a connection to the EtherNet/IP network,

either via an embedded Ethernet port or an Ethernet communication
module (See Table 1)

« An Integrated Motion drive (see Table 2)
« Software
- Studio 5000 Logix Designer® application
- RSLinx® Classic software, version 3.51.00 or later
- For PowerFlex® 755 drives, you need the Add-on Profile, V18 or later.

A safety controller is required for motion and safety applications.

A 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. A HIM or
other drive software tools, such as DriveExplorer™ and Connected
Components Workbench software, cannot be used to control the
drive or change configuration settings. These tools can only be used
for monitoring.

See the Product Compatibility and Download Center (PCDC) for minimum
controller, Ethernet module, and drive firmware revisions, Studio 5000 Logix
Designer required revisions, and compatibility information.

Table 1 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.
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Chapter 1

Components of a Motion System

Table 1- Supported Axes by Controller Type

Controller Communication Modules” Sup.pf)rted Axes
Position Loop Other Loop Types
1756-EN2T, 1756-EN2TF,
ControlLogix® 5570 GuardLogix 5570 1756-EN2TP, T756-ENZR ’ o100
Armor™ ControlLogix 5570, Armor™ GuardLogix® 5570 1756-EN3TR 100 Up to 100
1756-EN4TR 100 Up to100
. . 5225% 1756-EN2F, 1756-EN2TP, | Up to 256
ControlLogix 5580, GuardLogix 5580
1756-EN3TR 256 Up to 256
1756-EN4TR 256 Up to 256
1756-L81E, 1756-L81ES Embedded Ethernet") 256 Up to 256
ControlLogix 5580, GuardLogix 5560 |0 o 120 -LBZES Embedded Enernet” 26 Upto 256
1756-L83E, 1756-L83ES, 1756-L84E, 1756-L84ES | Embedded Ethernet® 256 Up to 256
1756-185E Embedded Ethernet® 256 Up to 256
5069-L306ERM, 5069-L30BERMS2 Embedded Ethernet 2 Up to 256
5069-L310ERM, 5069-L310ERMS2 Embedded Ethernet 4 Up to 256
5069-L320ERM, 5069-L320ERMS2 Embedded Ethernet 8 Up to 256
CompactLogix™ 5380, Compact 5069-L330ERM, 5069-L330ERMS2 Embedded Ethernet 16 Up to 256
GuardLogix 5380 5069-L340ERM, 5069-L340ERMS2 Embedded Ethernet 20 Up to 256
5069-L350ERM, 5069-L350ERMS2 Embedded Ethernet 2% Up to 256
5069-L380ERM, 5069-L380ERMS?2 Embedded Ethernet 28 Up to 256
5069-L3100ERM, 5069-L3100ERMS2 Embedded Ethernet 32 Up to 256
1769-L18ERM Embedded Ethernet 2 Upto 100
1769-L27ERM Embedded Ethernet 4 Up to 100
1769-L30ERM, 1769-L30ERMS Embedded Ethernet 4 Upto100
gﬂamr%zla_zt[;_lgg%%?fmsgp]pact };gg_gggmU”g%ﬁggggﬁﬂs Embedded Ethernet 8 Up to 100
" o
TOG-LSTERY, T8 LTERHS TOO-LSTERHO. | e v " o o0
R s Embedded Ethernet 16 Up o100
5069-L306ERMS3 Embedded Ethernet 2 Up to 256
5069-L310ERMS3 Embedded Ethernet 4 Up to 256
5069-L320ERMS3, 5069-L320ERMS3K Embedded Ethernet 8 Up to 256
Compact GuardLogix SL 3 Controllers 5069-L330ERMS3, 5069-L330ERMS3K Embedded Ethernet 16 Up to 256
5069-L340ERMS3 Embedded Ethernet 20 Up to 256
5069-L350ERMS3, 5069-L350ERMS3K Embedded Ethernet 24 Up to 256
5069-L380ERMS3 Embedded Ethernet 28 Up to 256
5069-L3100ERMS3 Embedded Ethernet 32 Up to 256

(1) For more information on Ethernet communication modules, see 1756 ControlLogix Communication Modules Specifications Technical Data, publication 1756-TD003.

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

(3) ControlLogix 5580 and GuardLogix 5580 can also use Ethernet communication modules to communicate on the EtherNet/IP network.
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Chapter 1 Components of a Motion System

Table 2 describes the EtherNet/IP products available for integrated motion.

Table 2 - Integrated Motion EtherNet/IP Products

Drive Description

842E-CM Absolute | 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-

Encoders turn resolution and 30-bit multi-turn resolution.

Kinetix® 350 The Kinetix 350 drive is a single-axis EtherNet/IP servo drive with hardwired Safe Torque Off (STO) with connection to safety inputs.

Kinetix 5300 The Kinetix 5300 servo drive is an entry-level servo drive integrated on EtherNet/IP.

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
o configurations are possible.

Kinetix 5500 2198-Hxxx-ERS servo drives support hardwired Safe Torque Off (STO) with connections to safety inputs.
2198-Hxxx-ERS2 servo drives support integrated Safe Torque Off (STO) with connections to the safety controller.
2198-Sxxx-ERS3 (single-axis) and 2198-Dxxx-ERS3 (dual-axis) series A support hardwired and integrated STO with connections to the safety controller.
Series B also support integrated Timed SS1 safety function.

Kinstix 5700 2198-Sxxx-ERS4 (single-axis) and 2198-Dxxx-ERS4 (dual-axis) inverters support integrated safe monitor functions with connection to the safety controller.
2198-Pxxx DC Bus Supply provides power in a range of 7...46 kW and 10.5...69.2 A output current to Bulletin 2198 single-axis and dual-axis inverters for
applications.
2198-RPxxx Regenerative Bus Supply provides continuous output power and current to Bulletin 2198 single-axis and dual-axis inverters for applications.
The Kinetix 6500 drive is a closed-loop modular serve drive. It consists of an integrated axis (IAM) power module and up to seven axis (AM) power modules,

__ each coupled with a Kinetix control module.

Kinetix 6500 h led with a Kinetix 6500 | modul
The 1AM and AM power modules provide power for up to eight axes.

The 2094-EN02D-MO1-S0 control modules support Safe Torque Off (STO) and 2094-EN02D-M01-S1 control modules support safe-speed monitoring.

PowerFlex 527 The PowerFlex 527 is a single-axis EtherNet/IP AC drive with hardwired and Integrated Safe Torque Off (ST0).

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

PowerFlex 755 The PowerFlex 755 Drive EtherNet/IP AC drive can control a motor in closed loop and open loop mode. The PowerFlex 755 drive contains an EtherNet/IP
adapter that is embedded on the main control board. Drive option modules provide I/0, safetym () and feedback functions to the drive.

iTRAK® 5730

Intelligent Track
System

The iTRAK 5730 system is a modular, scalable, linear mator system. This system provides independent control of multiple movers on straight or
curvilinear paths.

iTRAK Power
Supply

Catalog number 2198T-W25K-ER, DC-DC converter that generates DC-bus power for iTRAK systems.

(1) Integrated Motion support of the Integrated Safety Functions option module (20-750-S4) is only available when used with GuardLogix 5580 and Compact GuardLogix 5380 safety controllers.

(2) PowerFlex Drive firmware revision 14 or later required for Integrated Safe Torque Off option module (20-750-S3) Integrated Safety Functions option module (20-750-S4)
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Chapter 1 Components of a Motion System

HElp for selecting Drivesand 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 recommended motors, drives, and other
support equipment.

You can access Motion Analyzer at

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

Configure Drive Properties

This chapter describes the basic steps for how to configure an integrated
motion project in the Logix Designer application. For detailed product-specific
configuration, see the user manual for your product.

IMPORTANT  When a PowerFlex® drive is used in Integrated Motion on EtherNet/IP™
mode, the Logix controller and Logix Designer are the exclusive owners of
the drive (same as Kinetix® drives). A HIM or other drive software tools
cannot be used to control the drive or change configuration settings. These
tools can only be used for monitoring.

Before You Begln Before you can configure a drive in the Logix Designer application, you must
create a controller project with a connection to the EtherNet/IP network as
shown in Figure 1 on page 18.

Keep these considerations in mind when creating your motion project.

« For a Motion and Safety application, you must add a GuardLogix®
integrated safety controller.

« For all communication modules, use the firmware revision that matches
the firmware revision of your controller. See the release notes for the
firmware revision of your controller.

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

safety applications, set electronic keying to either Exact Match or
Compatible Keying. Never use Disable Keying with motion or safety

2 ATTENTION: When configuring communication modules in motion or
applications.

For more information about electronic keying, see the Electronic Keying
in Logix 5000™ Control Systems Application Technique, publication
LOGIX-AToo1.

« Time synchronization supports highly distributed applications that
require time stamping, sequence of events recording, distributed motion
control, and increased control coordination. All controllers and
communication modules must have time synchronization enabled for
applications that use Integrated Motion on the EtherNet/IP network.

See the Integrated Architecture® and CIP Sync™ Configuration
Application Technique, publication IA-AT003, for detailed information
on time synchronization.

For detailed information on configuring a controller or Ethernet/IP adapter,
see the publications that are listed in the Additional Resources on page 10.

Rockwell Automation Publication MOTION-UMOO3N-EN-P - November 2022 17


https://literature.rockwellautomation.com/idc/groups/literature/documents/at/logix-at001_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/at/ia-at003_-en-p.pdf
https://literature.rockwellautomation.com/idc/groups/literature/documents/at/ia-at003_-en-p.pdf

Chapter 2

Configure Drive Properties

18

Figure 1- Create a Motion Project

Controller Project

Integrated safety yes Is this a safety Standard
controller application? Controller
Use the embedded
Add the EtherNet/IP controller need EtherNet/IP
device to the project an EtherNet/IP connegctivity in the
controller
[
Set Exact Keying to
Exact Match or
Compatible Keying on
the Module Definition
dialog box.

Choose Time Sync and Motion as
the Time Sync Connection type on
the Module Definition dialog box.

Enable Time
Synchronization

Add a Drive 0
iTRAK system
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Check Enable Time Synchronization on
the Date/ Time tab of the Module
Properties dialog box.

For Kinetix Drives, see page 19
For PowerFlex Drives, see page 20
For iTRAK® systems, see page 22




Chapter 2 Configure Drive Properties

Add a Kinetix Drive

The available configuration options differ depending on the controller and
drive type that you chose for your project. Before you begin, verify that you
have the correct minimum software, firmware, and Add-on Profile versions.

See Chapter 1.

See the drive manuals listed in the Additional Resources on page 10 for
detailed information on drive configuration and operation.

Figure 2 shows the path for configuring a Kinetix drive in a motion project.

Figure 2 - Add and Configure a Kinetix Drive

Controller EtherNet/IP Connectivity Time
Synchronization

Controller Project Ready

Add a Kinetix Drive to
your EtherNet/IP
Network

Type a Name and IP address of the

Configure General Settings drive on the General page of the
Module Properties dialog box.

Configure Drive Settings
in the Module Definition
Dialog Box

page 24

Configure power settings
page 27

Configure Digital
Inputs and Outputs
page 30 and page 31

Configure Safety
Connections

page 32

See your PowerFlex Safety Option
module User Manual for details
on configuring your drive safety
options.

Configure Motion Safety
or Drive Safety

Configure Axis Properties

See Chapter 3
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Add a PowerFlex Drive The available configuration options differ depending on the controller, drive
type, and PowerFlex option modules you chose for your project.

Figure 3 shows the path for configuring a PowerFlex drive in a motion project.

Figure 3 - Add and Configure a PowerFlex 755 or PowerFlex 527 Drive

Controller Project Ready

Add PowerFlex 755 Drive Add PowerFlex 527
Choose a PowerFlex 755 to your Drive to your
drive catalog number that EtherNet/IP Network EtherNet/IP Network
ends in -CM or -CM-Sx for an Typea N_ame and IP address
Integrated Motion Drive. of the drive on the General
page of the Module
Configure General Properties dialog box. Configure General
Settings Settings

Do you need I/0
or feedback?

Add a peripheral device

page?l Configure drive settings
in the Module Definition
dialog box
page 24

Configure power
page 27

Configure digital inputs
and outputs
page 30 and page 31

Configure Safety
page 32

See your Drive User Manual for
details on configuring your drive
safety options.

Configure
Motion Safety

Configure Axis
Properties

See Chapter 3
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Add a Peripheral Device for PowerFlex 755 Drives

To add a peripheral device to your drive for I/O or feedback, follow these steps.

1. Onthe General tab of the Module Properties dialog box, click Change to

open the Module Definition dialog box.
2. Edit the Revision, if necessary.

For PowerFlex 755 drives, you must select a revision of 12 or later to add

an I/O module to port 7 as a peripheral device.

3. Right-click your drive and choose New Peripheral Device.

Electronic Keying: ‘Compatible Module V]

Power Structure: [<nnne> i J

[ verify Power Rating on Connection

|M0h0n and Safety
|Safe Stop Only - No Feedback

2]
=]

|C0nnecti0n:
|Safety Instance:

l oK } I Cancel I I Help

- —— = a w - My
Madule Definition* &l
- - N - —
Peripheral Devices:
Bl | ._ ) |
New Peripheral Device... ] 14 Z 001 |5 Safety Definition

A

4. Select a port for your device.

If you are adding a safety option module and a feedback option module, add
the safety option module first. After adding the safety option module, then
select a connection type of Safety only or Motion and Safety before adding your
feedback option module. See Connection Types for more information.

(9)

These feedback module combinations that are supported.

Option Supported Module Catalog Number | Valid Ports
Single Incremental Encoder 20-750-ENC-1 4.8
Two Feedback Options Dual Incremental Encoder 20-750-DENC-1 4.8
Universal Feedback Card 20-750-UFB-1 4.6
Single Incremental Encoder 20-750-ENC-1 Land5
Dual Incremental Encoder 20-750-DENC-1 Land5
Two Feedback Options Universal Feedback 20-750-UFB-1 bandb
and One Safety Option Safe Torque Off, or 20-750-S
Safe Speed Monitor, or 20-750-31 6
Integrated Safe Torque Off, or 20-750-83
Integrated Safety Functions 20-750-S4

(1) The Safe Speed Monitor option module must be used with the 20-750-DENC-1Dual Incremental Encoder module

or the 20-750-UFB-1 Universal Feedback module.

5. Ifyou are using a feedback option module for safe feedback with a 20-
750-S4 safety option, click the Safe Feedback checkbox.
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6. Ifyour drive is equipped with an integrated safety option module (20-
750-S3 or 20-750-S4), click Safety Definition to define the Major and
Minor Revisions and Electronic Keying options.

Safety Definition X |

Major Revision: |1 = Minor Revision: 2=

Electronic Keying: |Compat\ble Module v|

o] (o] [

When you are using integrated safety modules, you can set the electronic
keying to either Exact Match or Compatible Keying.

7. Continue with Configure Module Definition on page 24.

Add an iTRAK section, The available configuration options differ depending on the controller, and
Mover, or Power SUPply iTRAK device type you chose for your project. Before you begin, verify that you

22

have the correct minimum software, firmware, and Add-on Profile versions.
See Chapter 1.

Figure 4 shows the path for configuring an iTRAK section, mover, or power
supply in an integrated motion project.

If you are using an iTRAK power supply, add the module to the project under
the same controller as the iTRAK sections and the Kinetix 5700 power supply
(either the regenerative power supply or the DC Bus supply).

If using the iTRAK system, each section is automatically assigned an IP

address by the iTRAK backplane, in sequential order from the first iTRAK
module added to the project.
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Figure 4 - Add iTRAK Drive Modules

Controller EtherNet/IP
Controller Project Ready connectivity Time
Synchronization

If you have an iTRAK power supply,
Add iTRAK Drive add the drive under the same
controller as the iTRAK section and
Kinetix 5700 power supply.
) Type a Name and IP address of the
Configure General -
Settinas drive on the General page of the
o Module Properties dialog box.
Configure drive

settings in the Module
Definition dialog box
page 24

Configure power page
page 27

Configure safety page
page 32

See your iTRAK user manual for
Configure Motion Safety details on configuring your motion
page 27 safety options.

Configure track
sections

page 36

Configure Axis
Properties

See Chapter 3
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Configure Module Definition Al drives let you update the drive Revision, choose an Electronic Keying type,
and choose a Power Structure. Options for Connection type and other fields
depend on the type of drive you added to your project. See Table 3 on page 24.

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

When you are using devices in an integrated motion application, set the
electronic keying to either Exact Match or Compatible Keying.

Never use Disable Keying with motion or safety modules.

For more information about electronic keying, see the Electronic Keying in
Logix 5000™ Control Systems Application Technigue, publication LOGIX-
ATOQ1.

Table 3 - Module Definition Fields
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S5 (s = = & el 222 | &22 | &2 | &
Revision X X X x@ x@ x@ x2 x@ X Update the Revision, if necessary.
Electronic Keying |X X X X X X X X X X Choose Exact Match or Compatible Keying.
Power Structure (X X X X X X X X X X Assign a power structure, if necessary.
Safety Application X X See Safety Application Types on page 25
Connection X X X X X X X X X X See Connection Types on page 26.
Safety Instance X See Safety Instance on page 26
Motion Safety X X
Mation Safety 1 X See Motion Safety Type on page 27
Mation Safety 2 X

(1) For 2198-xxxx-ERS3 series A drives, the firmware revision is 7 or earlier. For 2198-xxxx-ERS3 series B, drives, the firmware revisions are 9 or later.
(2) For PowerFlex 755 drives, you must select a revision of 12 or later to add an I/0 module to port 7 as a peripheral device.
(3) Locate the power stucture reference numbers by checking the device hardware, reviewing the product documentation, checking the purchase order, or reviewing the bill of materials.
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Figure 5 - Example Module Definition Dialog Boxes

~ f | — S =
Module Definition — ———— S Module Definition*® &J
Peripheral Devices:
=B myplaineenetdrive
. -
Revision: 11 T 001 5 I8y 4 20-750-DENC-1 Revision: 14 e 001 |5
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Power Structure:
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e : [] werify Power Rating on Connection
|| verify Power Rating on Connection = f
Safety Application: Networked [Connection: [Mation =

Connection:
Mation Safaty 1:
Motion Safety 2:

Mation and Safety
Single Feedback Monitoring
Single Feedback Monitoring

KA ERE

[ OK I | Cancel J ‘ Help |

Kinetix 5700 Drive with Integrated Safety

o] |

Lo |

Help

Safety Application Types

PowerFlex 755 Drive with Embedded Ethernet

The Safety Application pull-down menu lets you choose between Hardwired
for Hardwired STO mode or Networked for a Kinetix 5700 integrated safety
application or iTRAK 5730 integrated safety. Table 4 defines the choices and
which Connection Types are available based on your choice of Safety

Application mode.

Table 4 - Safety Application Definitions

Safety Application Mode Safety Functions Minimum Module®™ Required Connection Types Compatible Controllers
« ControlLogix® 5570/5580
: - 2198-xxxx-ERS3 (series A) o Mofi « CompactLogix™ 5370/5380
Hardwired Safe Torque-off (STO) 2198-x000x-ERS3 (series B) Motion Only - GuardLogix 5570/5580
« Compact GuardLogix 5370/5380
Safe Torque-off (STO) 2198-xxxx-ERS3 (series A) gg}};‘g; Srr:l[:/ Safety + GuardLogix 5570/5580
Safe Torque-off (ST0) iTRAK 5730 E;’ft::; SQE/ Safety « GuardLogix 5580
Networked (integrated) } 2198-xxxx-ERS3 (series B) « Motion and Safety
Timed SS1 TTRAK 5730
! - Safety Only . GuardLogix 5580
+ Timed SS1 . Moti « Compact GuardLogix 5380
- Monitored ST 2198-xxux-ERSH foton and Safety ompact buard-ogi
- Controller-based safety functions® + oglety tnly
« none . « ControlLogix 5580
Safety Off N/A « Motion Only . GuardLogix 5580

(1) Where a 2198-xxxx-ERS3 drive is specified, a 2198-xxxx-ERS4 drive is backwards compatible. Where a 2198-xxxx-ERS3 (series A) drive is specified, a 2198-xxxx-ERS3 (series B) drive is backwards

compatible.

(2) See the Kinetix 5700 Safe Monitor Functions Safety Reference Manual, publication 2198-RM0QT, for more information on these Drive Safety instructions.
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Connection Types

Choose the connection type for your drive.

Table 5 - Module Connection Definitions

Connection Type

Used with the following safety options

Description

Motion and Safety

Integrated safety

Motion connections and integrated safety are managed by this controller.

Motion Only

Hardwired Safe Torque Off mode

Motion connections are managed by this controller.

Integrated safety, if there is a secondary safety  |Hardwired STO is controlled by the hardwired safety inputs or integrated safety is managed by

controller

another controller that has a Safety-only connection to the drive.

Safety Only

Integrated safety

Integrated safety is managed by this controller.

Motion connections are managed by another controller that has a Motion only connection to the
drive.

26

For Motion and Safety or Safety selections, additional configuration and
considerations not covered in this manual apply. See the publications for
your drive, PowerFlex 750-series safety option module, and safety
controller, which are listed in the Additional Resources on page 10.

IMPORTANT  Drives with axes using the Axis Test Mode feature provide only

limited support for Safety Connections. When the feature is used, the
Axis Safety State for the Safety Connection axis with “Axis Test
Mode" is set as “Unknown (No Motion Connection)” at the end of the
configuration.

Safety Instance

For PowerFlex drives with a 20-750-S4 option module installed and a
connection type of Motion and Safety or Safety only, you can choose a Safety
Instance. A 20-750-UFB-1 or 20-750-DENC-1 feedback module with Safe
Feedback checked is required for Single or Dual Feedback monitoring choices
to be available.

See the PowerFlex 755/755T Integrated Safety Functions Option Module User
Manual for more information.

Table 6 - Safety Instance Definitions

Safety Instance Mode Description

Safe Stop Only - No Feedback STO function and Timed SS1 Safe Stop functions are available.

Single Feedback Monitoring Primary feedback is used in the safety object for safe monitoring.

In addition to primary feedback, an external feedback device is used to provide

Dual Feedback Monitoring error checking of the primary feedback device. A secondary encoder is

considered part f the encoder diagnostics and the data it produces is not rated
safety data.
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Configure Power Settings

Motion Safety Type

When the Connection type is Motion and Safety or Safety only and the Safety
Application mode is Networked, you can choose a Motion Safety Type.

Table 7 - Motion Safety Definitions

Motion Safety Mode Description
STO Only STO function only.
Safe Stop Only - No Feedback | 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-0 or W motor used in
the DSL Feedback port. This can also be a Sine/Cosine or EnDat device, for example, an
MPL-B310P-M motor used in the Universal Feedback port.

In addition to primary feedback, an external feedback device is used to improve SIL
Dual Feedback Monitoring levels. For example, the Bulletin 842HR type encoder can be used in the Universal
Feedback port as a Sine/Cosine device.

Single Feedback Monitoring

See the Kinetix 5700 Safe Monitor Functions Safety Reference Manual,
publication 2198-RMoo1, to evaluate SIL levels possible with one feedback
device or two feedback devices.

Test Mode

When an Axis associated with the Safety Drive is configured for Axis Test
Mode, no Safety Connection is established and the Axis Safety State is not
displayed in Logix Designer.

The Power page lets you configure the drive Bus Configuration, assign a Bus
Sharing Group, set Bus Regulator Action or select a Shunt Resistor Type and
configuration limits. The options for configuration differ depending on drive

type.

Consider the following when choosing the appropriate settings for your
application.

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.

« The Logix Designer application enforces shared-bus configuration rules
for Kinetix drives, except for shared AC configurations.

« Kinetix 5500 drives with single-phase operation is limited to 2198-Hoo3-
ERSx, 2198-Ho08-ERSx, and 2198-Ho15-ERSx.

+ 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.

voltage that is configured in the Logix Designer application matches the

ATTENTION: To avoid damage to equipment, make sure the AC input
A actual hardware being configured.
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PowerFlex 755 Drive

Figure 6 - Power Configuration Example Pages
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1. Choose the appropriate power settings for your application.
Table 8 - Power Settings
Attribute Settings Description
Volt 400...480 VAC 324...528 AC rms input voltage
oltage
9 200...240 VAC 195...264 AC rms input voltage
1.33 kHz
2 kHz
PWM Frequency 4 kHz (Default) The value sets the carrier frequency for the pulse-width modulation (PWM) output to the motor.
8 kHz
12 kHz

AC Input Phasing

« Three Phase
« Single Phase

Input power phasing. Single phase operation is not available for all drives. For more information on the
power options that are available, see the user manual for your product.

Shared Ac/nc ()

Applies to 2198-Pxxx DC-bus power supply (converter) modules.

Applies to single-axis drives and drives with Shared AC input configurations.

Bus Configuration Standalone Indicates that the converter section of the drive supplies DC Bus power only to this drive's power structure.
Shared DC Applies to inverter drives with Shared DC input (common-bus) configurations.
Shared DC/DC Default selection for iTRAK power supply modules.
This limit is the amount of energy that the drive allows during regeneration. If an external regenerative
Regenerative Power Limit Settings are specific to each device. power supply or shunt (dynamic brake) resistor is used, it is recommended that this value be set to -

200.0%.
IMPORTANT: If this value is set too low, the ability of the drive to stop a motor is limited.

Bus-sharing Group @

Group number

Applies to any bus-sharing configuration.

Disabled Disables the internal shunt resistor and external shunt option.
Shunt Regulator Enables the internal and external shunt options.

This selection allows the drive to either change the torque limits or ramp rate of the velocity to control the
Adjustable Frequencym DC bus voltage. This option is not recommended for positioning applications because it overrides the

velocity and the system can overshoot or not stop.

Bus Regulator Action

Shunt then Adjustable Frequency

This selection allows the Shunt resistor to absorb as much energy as it is designed for, then transitions to
adjustable frequency control if the limit of the resistor has been reached.

Adjustable Frequency then Shunt

This selection allows for adjustable frequency control of the DC bus. If adjustable frequency control cannot
maintain the DC bus within limits, the shunt resistor is activated.

Common Bus Follower®

To configure your Kinetix 6500 IAM power module as a common-bus follower 1AM
module.

Internal

Enables the internal shunt (external shunt option is disabled).

Shunt Regulator Resistor Type

External

Enables the external shunt (internal shunt option is disabled).

28
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Table 8 - Power Settings

Attribute Settings Description

» None
External Shunt « Shunt catalog number® Selects external shunt option.

+ Custom
External Shunt Resistance Y;A’g [\J/faldur(ievseare determined by the Specifies the external shunt resistance in Ohms. Available only if External Shunt is set to Custom.
External Shunt Power Y;[IJIS (\)/fa!jur?vseare determined by the Specifies the external shunt power in Kilowatts. Available only if External Shunt is set to Custom.
External Shunt Pulse Power Y;;ng (\]/?:jurliavseare determined by the Specifies the external shunt power in Kilowatts. Available only if External Shunt is set to Custom.
Bus Capacitance Y;rl)'g gfgﬂ?\f&are determined by the Specifies the bus capacitance in microfarads (uF). Available only if External Shunt is set to Custom.

(1) Shared AC/DC bus configuration is the default selection for 2198-Pxxx DC-bus power supplies.
(2)  For more information on bus-sharing groups, refer to Kinetix 5700 servo drives User Manual, publication 2198-UM0Q2, or the iTRAK 5730 System User Manual, 2138t-UMOQ3.

(3) Default for PowerFlex 527 drives.
(4)  Drive will not accept CommonBus Follower selection while three-phase power or DC bus power is applied.
(5)  Only the shunt catalog number intended for the specific DC-bus power supply is shown. See the Kinetix Servo Drives Specifications Technical Data, publication

shunt resistors.

2. To adjust the limits for overload and voltage, Click Advanced.

Advanced User Limits
Converter Thermal Overload 100.000 e
Bus Regulator Thermal Overload 100.000 e
[ oK ] [ Cancel l [ Help
Kinetix 5700 DC Bus Supply

Advanced User Limits

Bus Under Voltage 65.000 o

[ Cancel I I Help

PowerFlex 755 Drive

Table 9 - Limits for Overload and Voltage

KNX-TD0QS3, for more information on

Parameter

Description

Converter Over Temperature Limit

Sets the user limit for converter over temperature.

Converter Thermal Overload Limit

Sets the user limit for converter thermal overload.

Converter Pre-charge Overload Limit

Sets the user limit for converter pre-charge overload.

Converter Ground Current Limit

Sets the user limit for the converter ground current.

Bus Input Overcurrent

Sets DC bus user limit for bus input overcurrent.

Bus Regulator Over Temperature Limit

Sets the user limit for bus regulator temperature.

Bus Regulator Thermal Overload Limit

Sets the user limit for bus regulator overload.

Bus Over Voltage Limit

Sets the user limit for bus over voltage.

Bus Under Voltage Limit

Sets the user limit for bus under voltage.

Control Module Over Temperature Limit

Sets the user limit for the Control Module Over temperature User Limit

exception.

Inverter Ground Current User Limit

Sets the user limit for the inverter ground current.
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The following restrictions apply to settings made on this page:

« All digital input parameters, except Unassigned, must be unique.

« Atleast one Digital Input must be set to Regeneration Power OK when a
module is set to the Shared DC - Non-CIP Converter bus sharing
configuration in the Power tab.

«  When you use the 2198-R014, 2198-R031, or 2198-R127 external passive
shunt resistor with a DC-bus power supply, the Shunt Thermal Switch
Digital Input must be configured.

Configure the digital inputs to monitor the status of drive functions
appropriate to your application.

Table 10 - Drive Functions

Functions Description
Enable A 24V DC input is applied to this terminal as a condition to enable each module.

An active state indicates to a homing sequence that the referencing sensor as been
Home seen. Typically, a transition of this signal is used to 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 transition) is used to latch position values for use in

Registration 2 registration moves.
An active state indicates to a homing sequence that the referencing sensor has been
Home seen. Typically, a transition of this signal is used to

establish a reference position for the machine axis.

Positive Overtravel
Negative Overtravel

The positive/negative limit switch (normally closed contact) inputs for each axis require
24V DC (nominal).

Regeneration Power 0K

In the active state, the inverters can be enabled. An inactive state indicates that the bus
supply unit is not ready to supply DCbus

power. The inverters cannot be enabled.

When a Kinetix 5700 bus group is supplied by an 8720MC-RPS unit, one inverter in the
bus group must be configured in the Logix Designer application as Shared-DC Non-CIP
Mation™ 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.

AC Line Contactor OK An active indicates that the AC Line Contactor is working correctly.
You can configure this input in the Logix Designer application and wire the module
Bus Capacitor OK status (MS) output from the 2198-CAPMOD-2240 capacitor module to indicate to the

inverter that a major fault is present on the capacitor module.

Shunt Thermal Switch 0K

When the 2198-R014, 2198-R031, or 2198-R127 external shunt resistor is wired to the DC-
bus power supply, this input must be

configured in the Logix Designer application to monitor the status of the external shunt
module thermal switch and assigned to Shunt

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.
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Table 10 - Drive Functions

Functions

Description

Bus Conditioner 0K

You can configure this input in the Logix Designer application and wire the module
status (MS) output from the 2198-DCBUSCONDRP312

conditioner module to indicate to the inverter that a major fault is present on the
conditioner module.

Pre-charge 0K

This feature extends the precharge input monitoring capability to the PowerFlex

755 drive in integrated mation. The event processing is as follows:

1. If the configured Pre-charge OK Input becomes inactive and the drive is in the
Stopped state, the drive enters the precharge state.

2. If the configured Pre-charge OK input becomes inactive and the drive is in the
Running state, the drive generates the Converter Pre-charge Input Deactivated
exception and performs a Fault Coast Stop.

Motor Thermostat OK

Motor thermostat input functionality is provided through the motor thermostat

input (PTC) on the 22-Series I/0 modules (installed in Port 7) when in Integrated Motion
on EtherNet/IP mode.

The functionality is the same as the motor thermostat functionality in parameter
mode. When the PTC input resistance transitions from low to high at the design
temperature, the drive issues a motor over temperature fault, 18 [Motor PTC Trip].

The functionality supports the current motor thermostat range for status trip and
reset in parameter mode. However, this functionality is not suitable for Allen-

Bradley MPL and MPM motors due to the varying hardware capacities and thermostat
ranges of the Kinetix and 22-Series 1/0 modules.

Configure Digital Outputs

The Digital Outputs tab is only available for PowerFlex 755 drives with a digital

I/O option card installed as a peripheral device. The appearance of the tab
varies depending on the device configuration.

Configure the digital outputs appropriately for your application.

Table 11 - Digital Output Functions

Functions

Description

Unassigned

The output is not assigned.

Contactor Enable

A Contactor Enable Output can be configured in the PowerFlex 755 drive in
integrated motion only. The operation of this output is tied to fault processing in
the drive. The drive de-energizes the Contactor Enable Output when an
exception causes the axis to go to the ‘shut down’ state.

Note: This configuration is only valid when an auxiliary power supply is used for
control power with frames 1...7 drives or when a 24 auxiliary power supply is
used on frames 8...10 drives.

Mechanical Brake Engage Delay

The amount of time that the power structure remains enabled after the axis has
been commanded to zero speed before disabling the power structure. The
motor decelerates to a stop, the brake output actuates, and this delay provides
time for the brake to engage.

Rockwell Automation Publication MOTION-UMOO3N-EN-P - November 2022 31



Chapter 2 Configure Drive Properties

Configure safety Settings If your system includes a drive that supports integrated safety, note the safety
network number (SNN) on the Module Properties General page, which
populates automatically when you add a drive that supports integrated safety
to the project.
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Safety network numbers for PowerFlex drives that include 20-750-S3 or 20-
750-S4 option modules are unique. SNNs for other drives match the SNN of
the safety controller in the project.

Often the automatically-assigned SNN is sufficient, but sometimes manual
manipulation of the SNN is required. See Generate the Safety Network
Number (Integrated safety drives only) on page 34 for more information.

The connection between the owner controller and the drive is based on the
following:

« Servo drive safety network number

« GuardLogix slot number

« GuardLogix safety network number

« Path from the GuardLogix controller to the drive

« Configuration signature

If any differences are detected, the connection between the GuardLogix
controller and drive is lost, and the yellow yield icon appears in the controller
project tree after you download the program.
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Configure Safety Connections

1. Choose the Safety page.

@ Logix Designer - V33_MotionProject [1756-L81ES 33.1]

e
=)

B-

<|

4

Motion

- Associated Axes
- Pawer

- Digital Inputs

- Motion Diagnostics
Motion Safety

- Actions

- Primary Feedback

- Sealing

.. §TO
.. 351

LSRG

- Input Configuration
- Test Output

- Qutput Configuration

11 | »

Status: Offline

111

- Secondary Feedback

-- Discrepancy Checkin

Safety
Connection | Requested Packet| Connection Reaction Max Observed
Type Interval (RPI) (ms) Time Limit (ms) Network Delay {ms)
Safety [nput 0= 401 | Reset
Safety Output 20 60.0 | Reset

Configuration Qwnership:

Reset

Ownership A
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10/22/2019

3:03:35PM
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- Connection
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- Module Info
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Configuration dialog box.

. Click Advanced to open the Advanced Connection Reaction Time Limit

-

Input

Timeout Multiplier:

M MNetwork Delay Multiplier:

Output

i Timeout Multiplier:

MNetwork Delay Multiplier:

Requested Packet Interval (RPI) o= ms(6-500)
2 a9
200 % (10-600)
Connection Reaction Time Limit 401 ms
Requested Packet Interval (RPI): 20 ms (Safety Task Period)
C )
200~ % (10-600)
Connection Reaction Time Limit: 60.0 ms
[ OK } ’ Cancel I I Help

Advanced Connection Reaction Time Limit Cow
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3. 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 10.

Generate the Safety Network Number (Integrated safety drives only)

The assignment of a time-based safety network number (SNN) is automatic
when you create a GuardLogix safety controller project and add new Safety
devices. This number is generally sufficient. However, manual manipulation of
an SNN is required in the following situations:

« Ifsafety consumed tags are used

« Ifthe project consumes safety input data from a device whose
configuration is owned by some other device

« Ifasafety project is copied to another hardware installation within the
same routable safety system

If an SNN is assigned manually, the SNN has to be unique.

IMPORTANT  If you assign an SNN manually, make sure that the system expansion does
not result in duplication of SNN and node address combinations.

A warning appears if your project contains duplicate SNN and node address
combinations. You can still verify the project, but Rockwell Automation
recommends that you resolve the duplicate combinations.
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To edit the SNN, follow these steps.

1. To open the Safety Network Number dialog box, click the ellipsis to the

right of the Safety Network Number.

Safety Network Numﬁr‘. u

Format:

10/14/2016 3:28:42.339 AM

(7 Manual

OF| " (Decmal)

Number:

3IFEE_031B_52E3 Hed [ Copy |

2. Select either Time-based or Manual.

If you select Manual, enter a value from 1...9999 decimal.

3. Click Generate.
Click OK.
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Configure Track Sections For iTRAK drive modules, use the following steps to configure your track.

& Logix Designer - GLX_LBS_4TTRAX in myLBch ACD [1756-LE3ES 33.1] - O x
[ 5 Moduie Propertes: Locat trrak 5730 12001) < | —
General Track Configuration
Connecbon
Sadoty -
. Track ID: Not Specified -

Tima Sync
Meduls Infa

Mover Auls ASEIGNMAnt Sedquantca:
Inbernet Prolocal

Decreasing Position =
Pt Configuratan e
Natwork
Meticn

Associsled Axes”™

JIUBT-L20-TO303-A00-53 -
Mnvas Mt 2198T-VT0304-E -
Fou Track Length: 0.001 = m
Diagnastics X
Cyclic ReadWrie
Track Conbgurabion
Mation Sadoty
Actions
sTO
5851

Srats: Offine [ox_] [ cancal Apply Help.. |

1. From the Track ID pull-down menu, select your Track ID.

When multiple modules share the same Track ID, these modules are
identified as being configured as one Track System. This allows Logix
Designer application to validate the track system as a whole. Section
modules that specify a 0 or Not Specified Track ID are not validated
because they are treated as stand-alone sections when validating track
systems.

2. From the Mover Axis Assignment Sequence pull-down menu, choose the
Mover Axis Assignment Sequence for your motion application.

Table 12 - Mover Axis Assignment Sequences

Mover Axis Assignment Sequence Description
Track section assigns movers on the track to axis instances in a sequence
Decreasing Position starting with the mover with the highest position value as the first mover

followed by movers with decreasing position values.

Track section assigns movers on the track to axis instances in a sequence
Increasing Position starting with the mover with the lowest position value as the first mover
followed by movers with increasing position values.

Track section assigns movers on the track to axis instances in a sequence
starting with the mover electronically identified as the Reference Mover
followed by movers in the direction of decreasing position values relative to
the Reference Mover.

Decreasing Position from Reference Mover

Track section assigns movers on the track to axis instances in a sequence
starting with the mover electronically identified as the Reference Mover
followed by movers in the direction of increasing position values relative to
the Reference Mover

Increasing Position from Reference Mover
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3. From the Section Motor pull-down menu, select the section motor
corresponding to your iTRAK drive module.

A curve section acts like three individual sections: curve A, curve B and
curve C. Each of the three sections must be added as a separate drive and
configured individually.

e Ifyour drive module is a straight section, then select a 2198T-L20-T0303-
A00-S2 section motor

e Ifyour drive module is a curve A section, then select a 2198T-L20-T0309-
D18-S2-A section motor

e Ifyour drive module is a curve B section, then select a 2198T-L20-T0309-
D18-§2-B section motor

e Ifyour drive module is a curve C section, then select 2 2198T-L20-T0309-
D18-82-C section motor

4. Enter the length of your entire track in the Track Length field.
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Notes:
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Create an Associated Axis Before you can complete the configuration process, you must create an axis
and associate it to your drive.

Create an Axis

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 Moduie Propertis: Local Pawerriex 755-zzner-cu 14.001) < [ ——
General Assoclated Axes
Connecton
Time Sync
Module Info Axis 1 <none> - Hew Axs...
Internat Pratocal
Port Conbguraton Motor Feedback Device: “none> e
=1 Mation
Associated Axes® Lead Feadback Device: <nare> -
Power
Drigitanl Inpout . .
Moton Diagnasics Kinetix® 5700 Drive
d
[ o roeris o e sz v e ovn [
Goneral Associated Axos
Connpcson
Safuty
Tima Sync Aot 11 <rane> - B A
Mechale nks
Mator “rane> -
Port Condguratan
Metwork Load Feedback Device: <noner -
Mokion
Aspocisted fan® Aois 2 (Awebiary <aner - L
Power
Dvgast input Magter Feedback Device: raner ot
Diagrosses
Maobon Sadety 1 A 30 <none - Soirve A
Arsany
Prienary Feecuck Mt Eaedhack Dinsi: cnaner o
Scabng
ST0 Load Feedback Device: <rone> -
States, Offne 551
Mobon Satety & Aods & [Aucdbary wraner - W it
Acson
ary Feadback Master Feedback Devce: wnoner -
Seaing
PowerFlex® 755 Drive i
Suata Ofing [Co& ] [ Cancel Agply Heip

3. Click New Axis.

o) To use the Axis Test Mode feature, all axes associated with a module must have
W) Axis Test Mode enabled.
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4. Onthe New Tag dialog box, type a name for the axis.

<controller>

MiasFor. |

Data Type:  AXIS_CIP_DRIVE

Parameter I
Connection:

Scope: fla PF_Example_1

Bxtemal
ke [Read/Wite

Style:
[7] Constant
| Sequencing

[~]Open AXIS_CIP_DRIVE Configuration

[10pen Paremeter Connections

The default data type is AXIS_CIP_DRIVE.

For iTRAK® systems, the first axis must be the section axis. The
remaining four axes can be used for mover axis or left blank

depending on your application.

5. Make any adjustments for your application.
6. Click Create.
7. Configure additional axes, if applicable.

To use the Axis Test Mode feature, all axes associated with a module must have

Axis Test Mode enabled.
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Table 13 - Drive Feedback Types

Specify Feedback Assignments

The type of feedback you can assign differs based on the type of drive.

Drive Axis  |Feedback Types
Kinetix 350 1 Motor Feedback
_—_— Axis 1for Motor or Load Feedback
Kinefix 5300 2 Axis 2 for Auxiliary (Master) Feedback
Kinetix 5500 1 Motor Feedback
« Port 1is reserved for Motor Feedback on the primary axis (Axis_1)
Kinetix 6500 2 « 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)
- . . Axis 1for Motor or Load Feedback
Kinetix 5700 Single-axis Inverter (2198-Sxxx-ERSX) 2 Axis 2 for Auxiiary (Master) Feedback
_ . Axis 1and 3 for Motor and/or Load Feedback
Kinetix 5700 Dual-axis Inverter (2198-Dxxx-ERSx) A Axis 2 and 4 for Auxilary (Master) Feedback
Kinetix 5700 DC-bus power supply
Kinetix 5700 Regenerative Power Supply 1 No Feedback
2198T iTRAK Power Supply 1 No Feedback
iTRAK 5370 Section 1 Integrated Track Feedback
iTRAK 5370 Mover 4 Integrated Track Feedback
PowerFlex® 527 1 Motor Feedback
PowerFlex 755 with 20-750-ENC-1 feedback madule 1 Configure the Port channel A for Motor Feedback or Load Feedback
PowerFlex 755 with 20-750-DENC-1 feedback module 1 Configure the Port channel A and channel B for Motor Feedback or Load
PowerFlex 755 with 20-750-UFB-1 feedback module Feedback

1. For PowerFlex 755 drive and Kinetix 5700 drive and Kinetix 6500 drives,
use the pull-down menus to choose the feedback type for the applicable

axes.

PowerFlex 755 drives require a peripheral device for feedback. You must
manually establish the motor or load feedback port and channel
assignments on the PowerFlex 755 drive.

2. Click OK to close the Module Properties dialog box.

IMPORTANT  The Logix Designer application helps prevent the creation of
feedback port assignments with incompatible feedback types. For
example, you cannot assign the same port for multiple devices. The
same port cannot be used for Motor Feedback Device, Load
Feedback Device, and Master Feedback Device.
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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 can only
have one Motion Group per Logix controller.

To create a motion group, follow these instructions.

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

-5 Ungro{| New Motion Group... !}1 3
@ AXI Y cut —,
I Add-Onlf ©° "~
&1 DataType] = Y Ctrl+C
. L.CRUser-D B Paste Ctrl+V
i[O Serinme

2. Type a name for the motion group.

MNew Tag

MNarne: Create

Description: - Cancel

Help

1148

Usaige: <controller> -

Alias Far: |

DataTyps:  MOTION_GROUP

1] E] 1

Parameter |
Connection:

Scope Eﬂ ry_clx_for_pflex h

Extaral [RE adftrite -
ACCESS

Style -
[ constant
Seguencing

"] Open MOTION_GROUP Canfiguration

Open Parameter Connections

3. Make any adjustments for your application.
Click Create.
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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 Configuration on page 70 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.

g Mation Group Properties - Motion_Group_101 | = '@
| Puis Assignment | Attribute |Tag |

Base Update Period: 2.0 = ms in 0.5 increments)) |Auxis Schedule

Altemate 1 Update: 20 ms
Atemate 2 Update: 20 ms
General Fault Type:
Timing Model: One Cycle

Scan Times (slapsed time):

Maxx: {us) Reset Max
Last: fus)
Average: {us)
oK | [ Cancel Ao Help
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2. Set the Base Update Period.

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

Figure 7 - 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

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 detailed information on the Axis Scheduling function, Axis Assignment
tab, and Alternate Update Period Scheduling, see Axis Scheduling
Configuration on page 70.
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Associate Axes to the Motion 1o associate axes to a motion group, follow these steps:

GI'Ole 1. Right-click the new motion group and choose Properties.
8 Motion Group Properties - Motion_Group_101 = (@S]
hods Assigrment | Atiute | Tag
Unassigned Assigned

Fois_1

Fods_2_KS500

CIP_KEK

Add > <~ Remove
ok | [ cancel || ey [ Hew

2. Click the Axis Assignment tab and move your axes (created earlier) from
Unassigned to Assigned.

3. Click the Attribute tab and edit the default values as appropriate for your
application.

See Axis Scheduling and Faults for detailed information on the settings
available from the Attribute tab.

4. Click OK.

Configure an Axis and After you add the drive to your project and create the axes, use the Axis
Feedback Type Properties dialog boxes to complete the drive configuration. Notice that the
dialog boxes change based on your configuration choices.

Table 14 lists the basic tasks necessary configure an axis.

Table 14 - Axis Properties Pages

Axis Properties Page | Perform These Tasks Page
« Assign the axis configuration.
« Choose the feedback configuration.
General . . 46
« If you 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.
« Specify a motor with the Data Source = Nameplate Datasheet.
Motor « Specify a mator with the Data Source = Catalog Number. 51
» Select a motor with the Data Source = Motor NV.
« Only the Motor Overload Limit is configurable for iTRAK Sections
Motor Feedback « Select and configure the Motor Feedback Type. 56
Load Feedback « Select and configure the Load Feedback Type, if applicable. 59
« Select and configure the Master Feedback Type, if applicable.
Master Feedback Master Feedback is only available for Feedback Only axes. 60
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Table 14 - Axis Properties Pages

Axis Properties Page | Perform These Tasks Page

Configure how an axis responds to fault types.

Modify actions for how an axis responds to fault types. 62

Actions

Define the action to be performed by the drive as a result of an exception
Exceptions condition. Exceptions are conditions that can occur during motion axis operation | 63
that could generate faults or alarms.

Configure feedback by choosing the load type, by entering the scaling units, and
Scaling by choosing the Travel mode. 139
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 Al AXIS_CIP_DRIVE Axis Properties dialog boxes are dynamic.
Optional attributes and dialog boxes that are related to each
integrated motion axis that you create come and go based on
what combination of axis characteristics you define.

IMPORTANT  Be sure to assaciate 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 page of the Axis
Properties dialog box.

Figure 8 - General Page

| <@ Axis Properties - Axis_2 X
| Categores
* .. General General
Motor
Model Auis Corfiguration Position Loop bt
Analyzer Feedback Configuration Motor Feedback -
Motor Feedback T
Scelng Application Type: Basic v
Hookup Tests Loop Response Medium v
Polarty Vetical Load Contol Disabled
Adtotune
Load
Backlash
i Compliance Assigned Group
Friction -
Moaticn Grou UM _Moti ~
id Observer i =
Postion Loop Update Period 28
Velocty Locp
Acceleration Loop Associated Module
Torque/Cument Loop Module MyKineixDrive
Planner
Horming Module Type: 2158-D020-ERS4
Actions Power Structure 2158-D020-ERS4
* |- Exceptions
1 Cyclc Parameters s Number 1
Parameter List
Status Test Mode
_f_a"" & Alams Test Mode Enable Enabled et
lag
Test Mode Configuration: Controller Loop Back bt

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 page are also mapped to the drive when you

associate an axis and a drive.

1. Inthe Controller Organizer, double-click the Axis that you want to
configure.
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2. Choose an Axis Configuration type.

@ Auis Properties - Axis_1

Categories:
- General General

 Model His Configuration: [Position Loop v]

Motor Feedback Feedback Corfiguration: Feedback Only

3 Frequency Control

Scaling _— X h’m n
. Hoakup Tests Application Type: eloc'rty ;I; k
i Polarity Loop Response Torgue Loop

HE W

Table 15, Table 16, and Table 17 compare the axis configuration types
for Kinetix and PowerFlex drives, and iTRAK systems.

Table 15 - Compare the Axis Configuration Types for the Kinetix Drives

_— Kinetix Kinetix - . —_— . - Kinetix 5700 Kinetix
. Kinetix Kinetix 5700 Drive | Kinetix 5700 Drive | Kinetix 5700 DC .

Axis Type ;| 5300 5500 o e Regenerative 6500

350 Drive Drive Drive Dual-axis Inverter | Single-axis Inverter | Bus Supply Power Supply Drive
Position Loop (P) Yes Yes Yes Yes Yes No No Yes
Velocity Loop (V) Yes Yes Yes Yes Yes No No Yes
Torque Loop (T) Yes Yes Yes Yes Yes No No Yes
Feedback Only (E) No Yes Yes Yes Yes No No Yes
Frequency Control (F) No Yes Yes Yes Yes No No No
AC/DC Regenerative
Converters () No No No No No No Yes No
AC/DC Non-Regenerative
Converters (N) No No No No No Yes No No

Table 16 - Compare the Axis Configuration Types for the PowerFlex Drives

Axis Type PowerFlex® 527 Drive PowerFlex 755 Drive
Position Loop (P) Yes Yes

Velocity Loop (V) Yes Yes

Torque Loop (T) No Yes

Feedback Only (E) No No

Frequency Control (F) Yes Yes
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Table 17 - Compare the Axis Configuration Types for the iTRAK 5370

Axis Type iTRAK 5370 Sections iTRAK 5370 Movers
Position Loop (P) No Yes

Velocity Loop (V) No No

Torque Loop (T) No Yes

Feedback Only (E) No No

Frequency Control (F) No No

Track Section (X) Yes No

3. Inthe Feedback Configuration pull-down menu, choose Motor Feedback.

@ Axis Properties - Axis_1

Categories:

- General General
-~ Motor
B ‘... Model Huis Configuration:
-~ Motor Feedback Feedback Configuration:
i Scaling o )

.- Hookup Tests Application Type:
i Polarity Loop Response:

u oty

IPosﬂion Loop

Motor Feedback
Motor Feedback
Load Feedback
Dual Feedback

"]

For iTRAK mover and section axes, the Feedback Configuration is always
Motor Feedback. Fot the iTRAK power supply it is always No Feedback.
See Table 18 and Table 19 for Kinetix and PowerFlex drive options,
respectively.

Table 18 - Feedback Configuration Types for Kinetix Drives

- S Kinetix 5700 Single . Kinetix 5700
_II-'_ee:back g:-?:.:lx 350 g:_?::'x 5300 Kinetix 5500 Drive | and Dual-axis ::I“seg: 57|00 o Regenerative Kinetix 6500 Drive
P Inverter Type Drives PRl Power Supply
Motor Position Loop (P), | Position Loop (P), | Position Loop (P), Position Loop (P), Position Loop (P),
Feedback Velocity Loop (V). | Velocity Loop (V), | Velocity Loop (V), Velocity Loop (V), - - Velocity Loop (V),
Torque Loop (T) | Torque Loop (T) | Torque Loop (T) Torque Loop (T) Torque Loop (T)
- - Pasition Loop (P),
Position Loop (P), Position Loop (P), :
Load Feedback | — . - ; - - Velocity Loop (V),
0ad reedbac Velocity Loop (V) Velocity Loop (V) TEI%TJI eyLoooopp((T))
Dual Feedback | — Position Loop (P) | — Pasition Loop (P) - - Position Loop (P)
Dual Integral - - - - - - -
P::éggck - Feedback Only (N) | Feedback Only (N) Feedback Only (N) - - Feedback Only (N)
Velocity Loop (V), : AC/DC Non- Ac/DC
No Feedback | — Frequency gf;oﬂglc‘o%%[(]\gol ) Frequency Control (F) | regenerative Regenerative -
Control (F) quency Converter Only (N) | Converter (G)
Table 19 - Feedback Configuration Types for PowerFlex Drives
Feedback Type PowerFlex 527 PowerFlex 755
" . Position Loap (P), Velacity Loop(V),
Motor Feedback Position Loop (P), Velocity Loop(V) Torque Loop ()
Load Feedback - -
Dual Feedback - Position Loop (P)
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Table 19 - Feedback Configuration Types for PowerFlex Drives

Feedback Type PowerFlex 527 PowerFlex 755
Dual Integral - Position Loop (P)
Master Feedback - -
Velocity Loop (V),
No Feedback Frequency Control (F) Frequency Control (F)

Complete Axis Configuration Configure Application Type and Loop Response

for Position, or Velocity Loop ;.

Inverter Axis Types P—
Auis Configuration: [Pcsition Loop ']
Feedback Configuration: [Mo{or Feedback v ]
Application Type: [Baalc v]
Loop Respanee: e
Tracking
Assigned Group Point-to-Point
) Constant Speed
Motion Group: | ETPZMotion =

Choose application type, if applicable.

Application Type specifies the type of motion control application and is used to
set the Gain Tuning Configuration Bits attribute that establishes the
appropriate gain set application. 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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This table provides the gains that are established based on the application type.
Table 20 - 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) If you set the type to Custom, you can control the individual gain calculations by changing the bit settings in the Gain Tuning
Configuration Bits Attribute.

Include in the table that:

« Kpi=Position Integrator Bandwidth
«  Kvi=Velocity Integrator Bandwidth
« iHold = Integrator Hold

« Kvff'=Velocity Feedforward

« Kaff=Acceleration Feedforward

« torqLPF = Torque Low Pass Filter

2. Choose aloop response, if applicable.

General
Axis Corfiguration: IPosition Loop v
Feedback Corfiguration: | Motor Feedback v
Application Type: Iﬂasic -|
Loop Response: [Medl.m v]
Low

Assigned Group }

Motion Group: | CIP_Motion |

Loop Response settings also impact the calculations that are made and 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.

A For information about other application type and loop response

\ ¥/ settings and attribute calculations, see the specific attribute
descriptions in the Integrated Motion on the EtherNet/IP Reference
Manual, publication MOTION-RMOO3.

3. Some drives let you enable or disable a Vertical Load Control function.
When this feature is Enabled, the drive attempts, whenever possible, to
avoid applying Category o stop actions in response to Major Fault

conditions. The drive may tailor other aspects of its behavior to best
handle vertical loads.
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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 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:

. Specify a motor with the Data Source = Catalog Number.

«  Specify a motor with the Data Source = Nameplate Datasheet.

« Select amotor with the Data Source = Motor NV (Kinetix Drives) or Drive
NV (PowerFlex 755 Drives)®

For iTRAK systems, the motor data cannot be edited, with the exception of the
Motor Overload Limit on iTRAK section axes.

Choose the Catalog Number as the Motor Data Source

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

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

45 Auis Properties - Axis_1 o ===
Categories:
General Motor Device Specification
=g Votor]
<~ Mogel Dota Source:  [CafelogMumber <] [ Parameters.. |
g"”“” o=z Catalog Number:  none>
caling
- Hockup Tests LETEE Net Specied
Pola
P m”:"ne Units: Rev
- Load
Backlash
-~ Complance
Frction
Observer
- Posttion Loop
Velocty Loop
Acceleration Loop
- Torque/Curent Loop
Planner
Homing
- Actions
Drive Parameters
Parameter List
- Status
Fauits & Alamms
Tag
fois State: Safety State
ok ) [concel | [Lsomw | [ e ]

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

Motor Device Specification
Data Source: [Catak;g Number ']
Catalog Number: EﬁMN?TE‘ .Iate Didasbes
Mator Type: M“':EDLE"‘{“W |
Units: Rev

4. Click Change Catalog.

(1) Not supported for PowerFlex 527 drives.
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5. Select a motor.

To reduce the size of the
list, use these filters.

=
Change Catalog Number

Catalog Mumber:
MPL-B310P-M

0

MPL-B230F-Exc2
MPL-BZ30P-Exccd
MPL-BZ30P-Vioc?
MPL-BZ30P-Viocd

MPL-B310P-5
MPL-B320P-M
MPL-B320P-5
MPL-B330P-M
MPL-B330F-5

RN Mannn e

MPL-B310P-M |

ik

I Help

i Fiters

Voltage Family

Feedback Type

[call> v] [calb

v] [@\I> v]

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

2> Auis Properties - Ais 1 =
Categories:
. General Motor Device Specification
+
* i Model Deta Source:  [Caclog Mumber ] __Pa.amaars
-
?::;;Eedhﬂd‘ Catalog Number:  MPL-B310P-M __Change Catalog,
- Hookup Tests LT e Rotary Permanent Magnet
Pola
i m"il’;e Units: Rev
- Load ! - Phase to Phase
- Backlash
.. Complance Rated Power: 077 W Pole Court 8
- Friction Rated Vokage:  460.0 Vokts (RMS)
i Observer
Posiion Loop Rated Speed:  5000.0 RPM Max Speed 5000.0 RPM
Velocity Loop Rated Curert: 1.7 Amps (RMS) Peak Curent: 502 Amps (RMS)
» x;i’z?éf:;“;w Rated Torque: 158 Nm Motor Overoad Limt:  100.0 % Rated
Planner
Homing
Actions
Diive Parameters
-~ Parameter List
- Status
Fauts & Aams
Tag
Aods State: Safety State:
T = T V™ Y B ™

7. Click Apply.

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 Datasheet.

Categories

% Axis Properties - Axis_1

Data Source Nameplate Datashest -
I:g e | Change Catalog
Motar NV

Mator Type: e o /

Units: [Flev ,]
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2. Choose a motor type.

@ Ayis Properties - KBK_1

Calegories
+— General Motor Device Specification
&

Data Source: Nameplate Datasheet v

<none: Change Catalog

Matar Type: Net Specified -

. Not Specified
s Rotary Permanent Magnet
Linear Permanent Magnet L

Table 21 shows the motor types that are available.

Table 21 - Motor Types (Kinetix Drives)

Motor Type Kineix | Kinetix5300 |Kinetix 5500 | Kinetix 5700 | Kinetix 6500
Rotary Permanent Magnet Yes Yes Yes Yes Yes
Rotary Induction No Yes Yes Yes No
Linear Permanent Magnet No Yes Yes Yes Yes
Rotary Interior Permanent Magnet No No No Yes No

Table 22 - Motor Types (PowerFlex Drives)

Motor Type PowerFlex 755 PowerFlex 527
Rotary Permanent Magnet Yes No

Rotary Induction Yes Yes

Linear Permanent Magnet No No

Rotary Interior Permanent Magnet No No

Notice that the motor information fields are initialized to defaults.

Data Source [Nameplate Datashest V]
<none: Change Catalog

Mator Type: [F\o‘lary Permanent Magnet ']

Units: Rev

Nameplate |/ Datasheet - Phase to Phase parameters

Rated Power: 0.0 kW Pole Count: 3

Rated Voltage: 0.0 Volts (RMS)

Rated Speed: 0.0 RPM Max Speed: 0.0 RPM

Rated Cument: 0.0 Amps (RMS) Peak Current: 0.0 Amps (RMS)
Rated Torque: 0.0 M-m Motor Overoad Limit: ~ 100.0 % Rated

3. Enter the parameter information from the motor Nameplate Datasheet
and click Apply.
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Choase Motor NV or Drive 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 (Motor NV) or from the drive (Drive
NV). 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 or Drive
NV.

@ Axis Properties - Axis_1

Categories
Genecd Motor Device Specification
* = Motor

Ly Data Source: [ Namepiate Datasheet -] Parameters...

Mator Feedback Nameplate Datashest o
- Scaling Catalog Number Change Catalog
- Hookup Tests Motor Type: G

Polarity ————————————————————
... Autotune Units IHev 'I

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.
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 to 85 Avis Properties - PF_755_Axis 1 o=
2CAQUY MRS 22— s

that you have not N | b

apphed Changes, I *“;::;:’ . Viokage Constart (Ke): 33.348196 Voks(RMSJKRPM

+ Ifthe motor data source is Catalog Number, the fields are populated
automatically from the database and the fields are read-only.

« If the motor data source is Nameplate Datasheet, you can enter the
information.

; 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 144.

. Ifthe motor data source is Drive NV, the data comes from the nonvolatile
memory of the drive.

« Ifyou select Catalog Number, Motor NV, or Drive NV, the values display
as read-only.
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Use Motor Analyzer

For some drives, you can use the Motor Analyzer tool to identify the model for
motors that have the data source set to Nameplate Datasheet.

The Motor Analyzer provides the following three tests:

« Dynamic Motor
« Static Motor
« 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.

. If the motor you are using is a Permanent Magnet, the Dynamic Motor
@ is the only test that appears.
@y Axis Properties - MyTag *
Categones:
[ General Analyze Motor to Determine Motor Model
; """"M Dynamic Motor Test  Static Motor Test | Calculate Model
Mator Feadhack
Scaing
Hesshup Tests
Poiarty
Futctune
Load Shart g
Bachlash
Complance
Observer
Posttion Loop
Velocty Loop
Torque Curent Loop
Plarner
Homing Modal Paramaters Curram Vakig Tesl Resuls Und L
s Wotor Stator [T} Ohms.
g‘““::;um Wotor Stator Leakags Reactance 00 Onms
s Wotor Rotor Leakage Reactance 00 Ohims
i Wotar Flax Current 0.0 Amps ]
Pk i Aated Skp Spesd 1800.0 |RPM 5
Tag Amcept TestResults  #
Aods State: Salety State
Manual Tune Ox Cancel Bpply Help
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Table 23 - 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 Specifies the voltage, or back-EMF, constant of a rotary permanent-magnet motor in
Constant phase-to-phase RMS Volts per KRPM.
. Specifies the Y circuit, phase-neutral, winding resistance of the stator as shown as R1

Motor Stator Resistance in 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.

Specifies the torque constant of a rotary permanent-magnet motor in Newton-meters
Motor Torque Constant per RMS amp.

Specifies the Y circuit, phase-neutral, equivalent stator-referenced leakage
Eg;%iaRnoctgr Leakage inductance of the rotor winding, at rated frequency, as shown as X2 in the IEEE motor

model.

Id Current Reference that is required to generate full motor flux. The No Load Motor
Rated Current commonly found in Induction Motor data sheets closely approximates
the value of the Motor Flux Current.

The Kinetix 350 does not support this parameter.

Motor Flux Current

Rated Slip is the amount of slip at motor rated current (full load) and motor rated

Rated Slip frequency.

See the Integrated Motion on the EtherNet/IP Network Reference Manual,
publication MOTION-RMoo3, for complete information on Axis Attributes
Motor Feedback.

Assign Motor Feedback

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

Axis Configuration Type Parameters
Feedback Only Master Feedback
Frequency Control No Feedback

« Motor Feedback, one mounted device
Position Loop « Dual Feedback, two mounted devices
« Dual Integral Feedback, two mounted devices

« Load Feedback

Velocity Loop « Motor Feedback, mounted device

Torque Loop « Motor Feedback, mounted device

For a Kinetix drive, 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 or No Feedback.
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Feedback channel attributes that are associated with the Motor Feedback
dialog box are designated as Feedback 1.

. - - I 1|
755_Axis =
% Avis Properties - PF_755_Axis 1 = |

Categories:

General Motor Feedback Device Specification
M"“”Mu . Device Function Motor Mounted Feedback
- Analyzer Feedback Channel Fesdback 1
* ... Motor Feedback T
e CE=—
----- Scalng ot Jpected
Hookup Tests Units
""" ety Kinetix 350 Drive with mator specified by catalog number
- Load __
Backlash
- Compliance Stahl 53 .
Observer — i Categories:
----- Position Loop Genoral Muolor Feedback Device Specification
Velocity Loop - Matar o S
_____ Torque/Cument Loop Madal avica Funcion latar Mountad Fesdbac AT
Flanner Mator Feedback Faadback Channel Faadback 1
..... Homing Scaling
Actions Hookup Tasts Type Diggital AgE with LVW -
----- Drive Parameters Polarity Units:
Parameter List Autahsne =
Status Load IquBm nww
..... Faulls & Aams EaCk'TS" Cyele Resolution 5000 Feedback Cycles/Rev
omphance
Tag Posibon Loop Cyela Ineepalation 4 Faadback Counts par Cycla
Velacky Loop Effzctive Reschution
TorqueiCumrentLoop 20000 Feedback Counts per Rev
Planner Stamp Mothod Incsremental -
ods State Homng
Actons
Excepios
Cyehe Parameters
List
PowerFlex 755 Drive with ified b Fain
Fauhs & Alarms.
owerFlex rive with mator specified by i o
Nameplate Datasheet
Dfigat on Dagrasa
Axrs State.
Manual Tune. oK Cancal Apply Help

If you chose Catalog Number as the data source for your motor, all information
on this dialog box with be entered automatically except for the Startup
Method. Otherwise you have to enter the information yourself. Configure the
available settings by using the information in the following table.

Table 24 - Settings

Setting Description

The type of feedback available depends on the axis and feedback configurations. Some
examples include:
« Not specified

« Digital AqB

« Sine Cosine
Type « Hiperface DSL

« Tamagawa Serial
« Stahl SSI

« Track Mover")

« Track Section

« Rev for Rotary motors

Units « Meter for Linear motors

If you specified a motor on the Motor page, the value is automatically set.
Cycle Resolution Enter the cycle resolution for the feedback device.
Cycle Interpolation Enter the cycle interpolation for the feedback device.

Configures or displays the effective resolution of the feedback device. This value is
calculated by multiplying the Cycle Resolution with the Cycle Interpolation.

Determines how the device applies the feedback count value during drive startup. Choose
from the following:
« Incremental - The device zeros the feedback count accumulator at power-up.

Effective Resolution

Startup Method « Absolute - The device initializes the feedback count accumulator at power-up to the
absolute feedback position value read from the feedback device. Digital AqB and Sine/
Cosine Feedback Types do not support Absolute startup.

Turns For a rotary motor, enter a value for the absolute number of turns for the device to make.

Length For a linear motor, enter the absolute length of the device.

(1) iTRAK systems only
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Configure Commutation

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 Datasheet, you must specify the
Commutation Alignment method. The default is set to Not Aligned.

#, Commutation fields only appear for feedback device types that support commutation
W)  offset, such as Hiperface encoders.

Table 25 - Commutation Alignment Settings

Type Description

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.

Not Aligned

Controller Offset applies the Commutation Offset value from the controller to

Controler Dffset 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
Self-Sense 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-RMoo03,
for more information on axis attributes.

e Effective Resolution Support for PowerFlex 755 Drives

R = 4 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 Datasheet 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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Configure Load Feedback

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.

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

Attributes that are associated with the Load Feedback category are designated

Feedback 2.
@ Axis Properties - Axis 1
Categories:

- General Load Feedback Device Specification

M?mr Device Function: Load-Side Feedback
L Model

Motor Feedback Feedback Channel: Feedback 2
Loac.l Feedback Type: Hipeﬁace—v
Scaling )

i~ Hookup Tests Units: IRev ']

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.

Table 26 - Load Feedback Settings

Setting Description

The type of feedback available depends on the axis and feedback configurations. Some
examples include:

« Not specified

« Digital AqB

« Sine Cosine

Hiperface DSL

« Tamagawa Serial

« Stahl SSI

« Rev for Rotary motors
« Meter for Linear motors

Enter the cycle resolution for the feedback device.
Enter the interpolation factor for the feedback device.

Configures or displays the effective resolution of the feedback device. This value is
calculated by multiplying the Cycle Resolution with the Cycle Interpolation.

Determines how the device applies the feedback count value during drive startup. Choose

from the following:

« Incremental - The device zeros the feedback count accumulator at power-up.

« Absolute - The device initializes the feedback count accumulator at power-up to the
absolute feedback position value read from the feedback device. Digital AqB and Sine/
Cosine Feedback Types do not support Absolute startup.

Type

Units

Cycle Resolution
Cycle Interpolation

Effective Resolution

Startup Method

Turns

For a rotary motor, enter a value for the absolute number of turns for the device to make.

Length

For a linear motor, enter the absolute length of the device.
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Configure 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.

825 fsis Properties - fxis 1 o o]
Categories:
— Gererdl Master Feedback Device Specification
|8 Ilastsr Feedback —
= Device Function Master Feedback E—
- Hockup Tests Feedback Channsl: Fesdback 1
R Type Hiperface -
~— Homing = T
... Actions Untts: Rev -
Drive Parameters Hiperface
- ';Z?me'af B Cycle Resolution 1024 Feedback Cycles/Rev
us
.. Fauts & Alams Cycle Intempolation: 2048 Feedback Counts per Cycle
iTag Effective Resolution: 2097152 Feedback Counts per Rev

Startup Method [bsote — ~]

Tums |

s Siate Safety State

Manual Tune.. 0K Cancel Poply Help

To verify that motor and feedback device are functioning properly, download
to the controller, and continue on to Hookup Tests on page 144.

Configure Feedback Only Axis Properties

To create your external encoder module and configure feedback-only axis
properties if you are using the 842E-CM integrated motion encoder on the

EtherNet/IP™ network, see Example 7: 842E-CM Integrated Motion Encoder
with Master Feedback on page 102.
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Complete Axis Configuration ..

for Regenerative and
Non-regenerative AC/DC
Converters

Select either a Bus Voltage Control converter or an Active Current
Control converter configuration.

Converter Configuration | Definition

Bus Volt

The converter controls the DC bus voltage output of the converter. The output of the DC
age Control bus control loop drives an inner Active AC Line current control loop to maintain the
commanded DC bus voltage level established by the Bus Voltage setpoint.

Active Ct

The converter disables DC bus voltage regulation and directly controls the Active AC Line

urrent Control current component based on the Active Current Command.

2.

To indicate how the axis transitions from the Stopped state to the
Starting state, specify a Converter Startup Method.

Table 27 - Converter Startup Methods

Method

Description

Enable Request

The converter stays in the Stopped state until it receives an Enable Request from the controller.
After the converter receives the request, it transitions to Starting state and checks for proper
AC line synchronization. Once ready for regenerative control, the converter transitions to the
Running state with all configured control loops operational.

The converter checks the status of the Enable Input. If it is active, the converter axis transitions
from the Stopped state to the Starting state and checks for proper AC line synchronization.

Enable Input Once ready for regenerative control, the converter transitions to the Running state with all
configured control loops operational.
The converter automatically transitions to Starting state and checks for proper AC line
Automatic synchronization. Once ready for regenerative control, the converter transitions to the Running
state with all configured control loops operational.
3. Choose aloop response.

The Loop Response is for BusVoltageSetPoint dynamic changes during
operation, not voltage regulation stiffness or stability. The default setting
is appropriate for most applications

Loop Response Setting | Impact

High

Under-damped voltage setpoint step response (Z = 0.8)

Medium

Critically damped voltage setpoint step response (Z =1.0)

Low

Over-damped voltage setpoint step response (Z = 1.5)

S.

Choose a converter Startup Method. The Startup Method specifies how
the regenerative axis transitions from the Stopped state to the Starting
state.

Method

Description

Enable Request

The converter stays in the Stopped state until it receives an Enable Request from the controller.
After the converter receives the request, it transitions to Starting state and checks for proper AC
line synchronization. Once ready for regenerative control, the converter transitions to the Running
state with all configured control loops operational.

The converter checks the status of the Enable Input. If it is active, the converter axis transitions
from the Stopped state to the Starting state and checks for proper AC line synchronization. Once

Enable Input ready for regenerative control, the converter transitions to the Running state with all configured
control loops operational.
The converter automatically transitions to Starting state and checks for proper AC line

Automatic synchronization. Once ready for regenerative control, the converter transitions to the Running state

with all configured control loops operational.

For Kinetix 5700 Regenerative Bus Supply in Enable Request mode, you
must issue an MSO instruction (after AC is applied and CIP_Axis_State =
STOPPED) to enable voltage regulation on the regenerative bus supply
and an MSF instruction to disable voltage regulation.

See the DC Bus Voltage Regulation topic in the Kinetix 5700 Servo Drives
User Manual for important information on configuring regenerative bus

supply.
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6. Select a Reactive Power Control setting. This setting enables or disables
the reactive power control function for the regenerative converter.

When the setting is enabled, the regenerative converter works solely as a
reactive power compensation device by injecting reactive power to the
grid. The converter does not transfer active power to associated drives on
the DC Bus. Instead, the converter's rating capacity is dedicated to
reactive power correction to the grid.

Configure Actions Configure standard actions to determine how the axis responds to certain
faults. The options available for each of the actions depend on the axis
configuration and information from the drive's profile. See Table 28.

Disable setting could endanger personnel, machine, and property if
Vertical Load Control is enabled on the General page of the Axis

2 ATTENTION: Changing Action attributes from the Current Decel and
Properties dialog box.

Safety Actions can be configured for the following drives:

« Kinetix 5700 drives with Safe Monitor functionality, catalog numbers
2198-xxxx-ERS4

« PowerFlex 755 drives with a 20-750-S4 integrated safety functions option
card installed

. 1TRAK 5370

See your drive or safety option module user manual for more information on
configuring safety actions for Safe Torque Off and Safe Stop functions.

Table 28 - Standard Actions

Parameter Description Action

Disable & Coast

Current Decel & Disable
Ramped Decel & Disable
Current Decel & Hold
Ramped Decel & Hold
DC injection brake

AC injection brake

Selects the stop action for the motor. The available options

Disable (MFS) Stopping Action depend on the Axis Configuration.

Disable & Coast

Current Decel & Disable
Ramped Decel & Disable
Current Decel & Hold
Ramped Decel & Hold
DC injection brake

AC injection brake

Specifies the stopping method applied to the motor when

Connection Loss Stopping Action it detects a loss of connection.

Specifies the converter's response to an incoming phase |+ Continue

Converter Input Phase Loss Action loss while the converter is running. Ride thru

Continue
Coast thru
Decel Regen
Ride thru

Power Loss Action Specifies the power loss action for the motor.

Disable

Shutdown Action Specifies the shutdown action of the mator.
Drop DC Bus

Motor Overload Action Specifies the motor overload action for the motor. This |+ None

field is optional. « Current Foldback
. Specifies the inverter overload action for the motor. This [+ None
Inverter Overload Action field is optional. « Current Foldback
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Table 28 - Standard Actions

Parameter Description Action
« None
. . Specifies the drive overload action for the motor. This field |+ Current Foldback
Drive Overload Action is optional. « Reduce PWM Rate

PWM - Foldback

Specifies the canverter's action when the rate of change of

AC Line Frequency Change Action the AC line frequency exceeds a hard-coded threshold or i EPd”t'{‘h“e
the configured frequency change threshold. + Ride thru
Specifies the converter's response to an incoming line « Continue
AC Line Sync Loss Action synchronization loss condition while the converter is .
runnin « Ride thru
0.
. . Specifies the converter's response to an incoming AC Line |« Continue
AC Line Voltage Sag Action Voltage Sag condition while the device is running. « Ride thru
. Specifies the device's response to a converter overload |+ None
Converter Overload Action condition. . Current Foldback

Configure Exceptions

For details on Actions, see the MOTION-RM003.

Drives with Motion Only connections let you define the action performed by
the drive as a result of an exception condition. Exceptions are conditions that
can occur during motion axis operation that could generate faults or alarms.
The associated drive of the axis controls which actions are available for each
Exception. When a fault or alarm occurs, the corresponding fault or alarm axis
attributes are set.

For more information on exceptions, see Configure the Exception Actions for
AXIS_CIP DRIVE on page 215.

Table 29 - Exception Actions

Exception Action Definition

The controller completely ignores the exception condition. For some exceptions that are
fundamental to the operation of the planner, Ignore is not an available option.

The controller sets the associated bit in the Motion Alarm Status word, but does not
otherwise affect axis behavior. If the exception is so fundamental to the drive, Alarm is
not an available option. When an exception action is set to Alarm, the Alarm goes away
by itself when the exceptional condition has cleared.

Fault Status Only instructs the controller to set the associated bit in the Motion Fault
Status word, but does not otherwise affect axis behavior. An explicit Fault Reset is
Fault Status Only required to clear the fault once the exceptional condition has cleared. Like Ignore and
Alarm, if the exception is so fundamental to the operation of the drive, Fault Status Only
is not an available option.

The controller sets the associated bit in the Motion Fault Status word and instructs the
Motion Planner to perform a controlled stop of all planned motion at the configured
Stop Planner maximum deceleration rate. An explicit Fault Reset is required to clear the fault once the
exceptional condition has cleared. If the exception is so fundamental to the drive, Stop
Planner is not an available option.

When the exception occurs, the associated bit in the Fault Status word is set and the axis
comes to a stop by using the stopping action defined by the drive for the particular
exception that occurred. There is no controller based configuration to specify what the
stopping action is, the stopping action is device dependent.

When the exception occurs, the drive brings the motor to a stop by using the stopping
Shutdown action defined by the drive and the power structure is disabled. An explicit Shutdown
Reset is required to restore the drive to operation.

Ignore

Alarm

Disable

For details on Exception Actions, see the MOTION-RMo03.
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Notes:
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Axis Scheduling

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.

« 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.

« 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.

Axis Scheduling is compatible with these products:

« ControlLogix® 5580 controllers

+ GuardLogix® 5580 controllers

« CompactLogix™ 5380 controllers

« Compact GuardLogix 5380 controllers
« ControlLogix 5570 controllers

« GuardLogix 5570 controllers

« CompactLogix 5370 controllers

« Compact GuardLogix 5370 controllers

« All Integrated Motion EtherNet/IP™ drives, for example, Kinetix®,
PowerFlex®, and other third-party drives
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About Axis Scheduling

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 Scheduling lets 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 9 for an example.

Figure 9 - Timing Model Attribute Examples

"8 Motion Group Properties - MG = @ & Motion Group Properties - MG ’?‘@
Aods Assignment | Attribute | Tag fode Assignment | Atrbute | Tag
Base Update Period: 20 = | me {in 0.5increments.)  |fode Schedule Base Update Period: 20 = ms {in 0.5increments) |fds Schedule
Altemate 1 Update: 20 ms Atemate 1 Update: 20 ms
Altemate 2 Update: 20 ms AMtemate 2 Update: 20 ms
General Fault Type: Non Mzjor Fauk — + General Fault Type: Non Major Fault =
Timing Model: One Cycle Timing Modsl Two Cycle |
Scan Times (elapsed time): Scan Times (elapsed time):
Maxc: {us) Reset Max Max: fus) Reset Max
Last: {us) Last: fus}
Average: fus) Average fus)

Rockwell Automation Publication MOTION-UMOO3N-EN-P - November 2022 67



Chapter 4

Axis Scheduling

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 10.

Figure 10 - Integrated Motion on the EtherNet/IP Network One Cycle Timing Model
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Two Cycle Timing

The Two Cycle Timing Model that is shown in Figure 11 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 11 - 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

Configuration 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.

R Asis Schedule =] e ==
Update Period and Schedule
Base: Alternate 1: Alternate 2:
4.0 ~ | ms {in 0.5 increments) ms ms
Axis_000 Axis_001 aixs_03_produced
Aais_003 Axis_007 Axis_002
Axis_005 Axis_014_Consumed Axis_003
axis_01_produced axis_02_produced Axis_015_Consumed
Axis_013_Consumed ww | |Axis_09_FB_CE w» | |Axis_10_FB_CE
Aais_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 IO Cyde: 52.4 % Task IO Cyde:
Connection 10 Cyde: 32.0 %
Communications: 23.7%
Ethernet Media: 3.5 %
ok | [ canl Apply

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 or
PowerFlex drives, see Create a Motion Group on page 42.
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Configure the Update Follow these steps to configure the update periods:
Periods S To change all update rates to the same value, refer to the example
@;&3 on page 75.

1. Double-click the Motion Group.

The Motion Group Properties dialog box appears.

% Mation Group Properties - Motion_Group_101 ’?‘@
Puds Assignment | Attribute | Tag
Unassigned: Assigned:
ER o | | Auis_ 000 -
Fis_01 | |Aeds_001 N
Auis_02 Fods_002
Fods_03 Fods_003
fods_08 Feds_D0S L
Aoz 0% =|| [Awds_007 =
Hods_1 Huis_008
HKois_10 ads_01_produced
Hods_101 Huis_013_Consumed
Hfods_11 || |#wds_014_Consumed |
HAois_12 Huis_015_Consumed
HAois_13 ais_02_produced
Aoz _14 ads_03_produced
HAois_15 | | Adis_04 hd
Aorly =

2. Assign axes to the group if necessary.

3. Click Apply.

4. Go to the Attribute tab.

[ Motion Group Properties - Motion_Group_101 (o |[[E] =

| Puds Assignmentl Atribute |Tag |

Base Update Period: m = me {in 0 5increments ) | Awis Schedule

Altemate 1 Update: 80 ms
Altemate 2 Update: 200 ms
General Fault Type:
Timing Model: Cne Cycle

Scan Times (glapsed time):

Max: (us) Reset Max
Last: (us)
Average: {us)
[ ok ][ Ccancel Apply Help
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12

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.

6. To go to the Axis Schedule Panel, click the Axis Schedule.

Puis Assignment | Attribute | Tag

L Motion Group Properties - Motion_Group_101

lo (@ ]=d

Base Update Period: J4.0]

Altemate 1 Update: 20

ms

| ms (in D.5increments.) |Axis Schedule

The Axis Schedule Panel appears.

B Asis Schedule

=N Een ==

Update Period and Schedule

Base:

4.0 | ms{in0.5incements)

Alternate 1:

o)

Alternate 2:

w0 <) =

Axis_000 -
Axis_001 m
Axis_002
Axis_003

m

Axis_007
Axis_003

Axis_014_Consumed
Axis_015_Consumed
axis_02_produced
axis_03_produced
Axis_04 W

Axis_005

axis_01_produced
Axis_013_Consumed

Estimated Utilization - Motion

Logix Controller: 35.6 %
Task IjO Cyde: 81.1%

Connection IfO Cyde: 44.4 %

Communications: 38.0 %

Ethernet Media: 5.6 %

Actual Utilization - Motion

Logix Controller:
Task IO Cyde:

[

OK.

][Canr_el

J

Apply

J |

Help ]
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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.

B¢ Avis Schedule [E=5[EoRF>H
Update Period and Schedul

Base: Alternate 1: Alternate 2:
ms {in 0.5 increments) 8.0 ~| ms ms
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_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 IjO Cyde: 524 % Task IfO Cyde:
Connection If0 Cyde: 320 %
Communications: 23.7 %
Ethernet Media: 3.5%
OK ] [ Cancel 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 not a
multiple of, a warning flag appears next to the Alternate rate.

B Ais Schedule o= ==

Update Period and Schedul

Base: Alternate 1: Alternate 2:

ms (jin 0.5 increments) ms ¥ ms ¥

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_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: 19.8 % Logix Controller:
Task 1O Cyde: 40.7 % Task IjO Cyde:
Connection IfO Cyde: 23.83%
Communications: 18.7 %
Ethernet Media: 27%

[ QK J [ Cancel ] [ Apply ] [ Help
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14

o

10.

11.

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

Emor: Failed to modify properties for the Base Update Period.
Altemate Update Periods need to be a multiple of the Base Update Period.
Flease select new Altemate Update Perods

Enor 28312-80004005

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:

e There is not enough time for the motion task to execute, which results in a
motion task overlap error.

e There are high-application program scan times, which affect all logic:
program logic that supports motion applications and general program logic.

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:

o o] m Y

Alternate Period is invalid related to Base h
I |

Axis_002

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.

Update the periods as required.
Click Apply.
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The Alternate update rates appear on the Attribute tab.

% Motion Group Properties - Motion_Group_101 = IE

| Pods Assignment | Ptribute |Tag |

Base Update Period: 4.0 = msfin 0.5increments.) | fws Schedule

Mtemate 1 Update: &0 me
Altemate 2 Update: 200 ms
General Fault Type:
Timing Model: Cne Cycle

Scan Times (elapsed time):

Iz (us) Rezet Max
Last: fus)
Average: (us)
[ ok ][ camesl || moply Help

The following example shows what happens on the various dialog boxes when
all update rates are changed to the same value.

1. Tochange all rates to the same value, for example 4 ms, go to the Axis

Schedule Panel.
Ry Axis Schedule e sl
Update Period and Schedulk
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 axiz_02_produced axis_03_produced
Axis_013_Consumed Axis_03_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: 35.6 % Logix Controller:
Task IfO Cyde: 81.1% Task 10 Cyde:
Connection IfO Cyde: 44,4 %
Communications: 38.0 %
Ethernet Media: 5.6 %
[ o J [ concel J [ sy | [ reb
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The Base Update Period on the Attribute tab becomes active.

(g Motion Group Properties - Motion_Group_101 = @
| Fods Assignment | Atribute |Tag |

Base Update Perod: 4.0 = ms n 0.5 increments.) |Ads Schedule

Atemate 1 Update: 40 ms
Altemate 2 Update: 40 me
General Fault Type:
Timing Model: COne Cycle

Scan Times (elapsed time):

Max: {us) Fleset Max
Last: fus)
Average: {us)
[ ok ][ cancel || pply 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.
g Motion Group Properties - Motion_Group_101 = @
| Puds Assignmert | Atribute™ |Tag |

Base Update Period: 5.0} = me fin 0.5increments.)  |#ds Schedule

Mtemate 1 Update: 40 me
Altemate 2 Update: 40 ms
General Fault Type:
Timing Model: Cine Cycle

Scan Times (elapsed time):

M (us) Resst Max
Last: (us)
Average: (us)
oK || Cancdl || Mepy |[ Heb
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After you click Apply (or OK), the values in the alternate fields change to
match the base.

L@ Motion Group Properties - Motion_Group_101 =

| Puds Assignmert | Atribute |Tag |

Base Update Period: 5.0 =| ms n 0.5 increments ) | s Schedule

Altemate 1 Update: 50 ms
Alttemate 2 Update: 50 me
General Fault Type:
Timing Model: One Cycle

Scan Times (elapsed time):

Mae: {us) Resat Max
Last: {us)
Average: {us)
[ ok [ Cancel ][ ey Help

The values are also changed in the Axis Schedule Panel.

R Ais Schedule [F=5Ee8|Ex3)
Update Period and Schedul
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_013_Consumed Axis_09_FB_CE Axis_10_FB_CE
Axis_04 Axis_10_CIP
Axis_0& Axis_11_FB_HA
Axis_12 FB_CE
Estimated Utilization - Motion Actual Utilization - Motion
Logix Controller: 28.5 % Logix Controller:
Task IjO Cyde: 54.9 % Task IjO Cyde:
Connection If0 Cyde: 35.5 %
Communications: 30.4 %
Ethernet Media: 4.4 %
[ ok | [ canee Apply Help
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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 IfO Cyde: 135.4 % X Task IO Cyde:
Connection If0 Cyde: 77.2 % - ==
o Cy ’ | Litilization Limit Exceeded l
Communications: 62,7 % &
Ethernet Media: 9.2 %

« The yellow warning icons indicate that the value is at the borderline of
the controller capabilities.

« 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 30 - Utilization Parameter Descriptions

Parameter Description

Estimated utilization assumes basic default configuration with no active
motion planner activity, no transmission statistics, and no cyclic read or

Estimated Utilization - Motion write.
The estimated percent of time the controller spends on mation while
online.
The estimated percentage of time of the Logix controller that a mation
Logix Controller task consumes. If this value exceeds 50%, a warning icon appears. If this

value exceeds 80%, an error icon appears.

The estimated percentage of time available in the update cycle Motion

Task /0 Cycle Task to process input, run motion planner, and send output to mation
devices. If this value exceeds 100%, a warning icon appears. If this value

exceeds (200 connection 1/0 cycle Cycle)%, an error icon appears.

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.

Shows the estimated percentage of time of the communications controller
Communications that the motion connection packets consume. If this value exceeds 50%, a
warning icon appears. If this value exceeds 100%, an error icon appears.

Shows the estimated percentage of Ethernet media bandwidth that
Ethernet Media 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 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.

Shows the actual percentage of time of the Logix controller that the
motion task consumes.

Shows the actual percentage of time available in the update cycle for
Task 1/0 Cycle motion task to process input, run motion planner, and send output to
motion devices.

Connection I/0 Cycle

Actual Utilization - Motion

Lagix Controller
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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-UMoo02.

Example 1: Position LOOp In this example, you create an AXIS_CIP_DRIVE and a Kinetix 6500 drive,
with Motor Feedback 0n|y which includes the control module and a power structure. You then connect
the motor feedback cable to the Motor Feedback port of the Kinetix 6500 drive.
1. Onceyou 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-RMo03.
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Figure 12 - Example 1: General Dialog Box, Position Loop with Motor Feedback Only

@ Axis Properties - Axis 1

i Backlash
- Compliance
- Friction
i Observer
----- Position Loop
----- Velocity Loop
----- Acceleration Loop
----- TorqueCument Loop
----- Planner

General

Awis Configuration:
Feedback Configuration:
Application Type:

Loop Response:

Assigned Group
Motion Group:
Update Period:

Associated Module
Module:
Module Type:

Power Structure:

Awis Mumber: /[‘I

[ Position Loop

[ Motor Feedback

[Basic:

[ MWedium

[ Mation_Group_101

20

[cIP_ksk

2034-ENDZ2D-MD1-50
2094-ACT9-MO2-M

Muis State:

Manual Ture...

The newly created Kinetix 6500 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.

I?I@

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 Drive on
page19.

0K

] [ Cancel ] Bpphy Help

When you select the Position Loop with Motor Feedback, the Motor and

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.

Motor Feedback dialog boxes become available.
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4.
5.

Choose Catalog Number as the Motor Data Source.
Click Change Catalog and choose your motor.

In this case, a MPL-B310P-M motor was chosen.

Figure 13 - Example 1: Position Loop with Motor Feedback Only, Motor Dialog Box

5% Axis Properties - KBK_L

Categories:

*
*

*E

o (General

oo Model

- Mator Feedback
- Scaling

- Hookup Tests
Polan’ty

.. Autotune

=1~ Load

i Backlash

- Compliance
- Friction

b Observer

- Position Loop

- Welocity Loop

- Acceleration Loop
- Torque/Current Loop
- Planner

- Homing

.. Actions

- Drive Parameters
- Parameter List

- Status

- Faults & Alams

- Tag

Mg State:

Manual Tune...

= |5 ][ES]
Motor Device Specification

Catalog Number: ~ MPL-B310P-M
Mator Type: Rotary Permanent Magnet
Lnits: Rew
Mameplate / Datasheet - Phase to Phase parameters

Rated Power: 077 W Pole Count: 2

Rated Voltage: 460.0 Volts (RMS)

Rated Speed: 5000.0 RFM Max Speed: 5000.0 RFM

Rated Current: 1.7 Amps (RM3) Peak Current: h02 Amps (RMS)

Rated Torgue: 158 MN-m Motor Overoad Limit: ~ 100.0 % Rated

oK | [ Comcel | [ ey | [ Heb

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 14 - Example 1: Position Loop with Motor Feedback Only, Scaling Dialog Box

@ Axis Properties - Axis 1 = @
Categories:
Scaling to Convert Motion from Controller Units to User Defined Units
Load Type: Direct Coupled Rotary Parameters...
Transmission
1 1
Actuator
none
1.0 Millimeter/Rev
1.0 Millimeter
Scaling
----- Position Loop Units: Position Lnits
----- Velocity Loop o - § _ -
..... Acceleration Loop Scaling: 1D Position Linits per 1.0 Mator Rev
----- Torque/Cument Loop Travel
""" Planner Mode: Unlimited -
..... Homing
..... o — 1000.0
----- Drive Parameters 10 10
----- Parameter List . .
..... Status [ Soft Travel Limits
----- Faults & Alams
----- Tag
Hods State:
Manual Ture... QK ] I Cancel I Apply Help
Choose the Load Type.
. Enter the Scaling Units.
8. Choose the Travel Mode.
For more information about Scaling, see Scaling on page 139.
9. Click Apply.
You are now finished configuring the axis for Position Loop with Motor
Feedback.
° HH . . . .
Example 2: Position |.00p In this example, you create an AXIS_CIP_DRIVE and a Kinetix 6500 drive,
with Dual Feedback 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.
2. From the Axis Configuration pull-down menu, choose Position Loop.
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3. 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-RMoo03.

Figure 15 - Example 2: Position Loop with Dual Feedback, General Dialog Box

4% Auis Properties - Axis_1 = [-E][=5]
Categories:

- General

Huis Corfiguration: [Position Loop ‘]

Feedback Corfiguration: [Motor Feedback ']

Application Type: ’Easic "]

Loop Responsa: [Medium ‘]

Assigned Group

Motion Group: ’Moﬁon_Gmup_'ID'l v] D New Group
Update Period: 20
i Observer
""" Fostion Loop Associated Module
----- Velocity Loop
..... Acceleration Loop Module: [CIP_K‘BK ,]
----- Torgue/Cument Loop Madule Type: 2094-END2D-M01-50 The type of drive you selected and the power structure
----- Planljer Power Structure: J054prnmoz  @———_| youassigned via the Kinetix 6500 Module Properties.
----- :;mlng s N ’ ] For more information, see Add a Kinetix Drive on
..... ions is Mumber: 1 b
page 19.
----- Drive Parameters
----- Parameter List
----- Status . N N
..... Faults & & The newly created Kinetix 6500 drive module name is the
..... Tag 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.

Mz State:

o) [omea ] [ om

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.

4. From the Data Source pull-down menu, choose Catalog Number.
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5. Click Change Catalog and choose your motor.

In this case, a MPL-B310P-M motor was chosen.

Figure 16 - Example 2: Position Loop with Dual Feedback, Motor Dialog Box

£ Auis Properties - K6K_1

----- Torque/Cument Loop
----- Planner

Huds State:

Manual Tune...

Categories:
- General Motor Device Specification
ol
(=R Matar|
* —-Model Data Source: [Catalog MNumber
*
""" M ac=dhact Catalog Number:  MPL-B310P-M
----- Scaling
----- Hookup Tests Mator Type: Rotary Pemanert Magnet
----- Polarity .
_____ T e Units: Rev
*e- Lc:ad Nameplate / Datasheet - Phase to Phase parameters
- Backlash
- Compliance Rated Power: 077 kKW
¢~ Friction Rated Votage:  460.0 Volts (RMS)
i Observer
_____ Postion Loop Rated Speed:  5000.0 RPM
----- Velocity Loop Rated Curent: 1.7 Amps (RMS)
----- Acceleration Loop Rated Torque: 153 e

= & =]
Pole Count: 8
Max Speed: 5000.0 RFM
Peal Current: h2 Amps (RMS)
Mator Overdoad Limit:  100.0 % Rated
oK | [ Comcdl | [ eply | [ Heb

84

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.

On the Motor Feedback dialog box, the information is automatically filed
in based on your selections on the Motor dialog box.
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Figure 17 - Example 2: Position Loop with Dual Feedback, Motor Feedback Dialog Box

L% Axis Properties - Axis_1

Categories:

+General

----- Pasition Loop

----- Velocity Loop

----- Acceleration Loop
Torgue/Current Loop
----- Planner

Motor Feedback Device Specification

Device Function:

Feedback Channel:

Type

Units

Hiperface
Cycle Resalution:
Cycle Interpolation:
Effective Resolution
Startup Method:

Tums:

G ion

Huds State:

Manual Tune...

Alignment
Offset:
Polarity:

=8 R
Motor Mounted Feedback

Feedback 1

Hiperface

Rev

1024 Feedback Cycles/Rev

2048 Feedback Counts per Cycle

2097152 Feedback Counts per Rev

4096
The drive gets the commutation that is

o0 Degrd offset directly from the motor.

Momal

oK | [ Cancel | [ Moy | [ Heb

For information about Commutation, see Assign Motor Feedback on
page 56 and Applying the Commutation Hookup Test on page 149.

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 18 - Example 2: Position Loop with Dual Feedback, Load Feedback Dialog Box, Load-side
Feedback

42 Axis Properties - Auis_1

o ==

Categories
O

- General
Device Function:

* - Mator Feedback Feedback Channel
B Lo edbacy] Tipe
Scaling
- Hookup Tests Units
Folariy
Autotune
* - Load
i Backlash
i~ Compliance
- Fiiction

Load-Side Feedback
Feedback 2

Net Speciied -

¥ Device Type cannot be configured until
feedback device is defined for this Feedback
Channel in Associated Module.
Define feedback device.

+

Fostion Loop

.. Velacity Loop

- Acceleration Loop
Torque/Currert Loop
. Planner

Homing

.. Actions

Diive Paramelers
.. Paramater List
Status
Fauts & Aams

. Tag

Hods State:

=

| o) o] (o]

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.
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Figure 19 - Example 2: Kinetix 6500 Module Properties, Associated Axis Tab

5 Module Properties: ENET_Module (2094-EN02D-M01-50 2.001) =nE=E
| General | Connection I Time Sync | Module Info I Intemet Protocol I Port Corfiguration | Metwork | Associated Axes™ I Power | Dil* )"
Ais 1: [cPaxs ») L] [ vewaxs... |
Motor Feedback Device: Motor Feedback Port
Load Feedback Device: [qmne) - ]
<none:
Aux Feedbadk Port
Mxis 2 (Audliary Axis): Mew Axis...
Master Feedback Device: ’ <none - ]
Status: Offline I OK I [ Cancel ] [ Apply ] [ Help

9. Choose the Feedback Type and Units.

Figure 20 - Example 2: Position Loop with Dual Feedback, Load Feedback Dialog Box

2 Axis Properties - CIPAxis =
Categories:
* -~ General Load Device
[=)-- Motor . y
- Modl Device Function: Load-Side Feedback
Motor Feedback Feedback Channel Feedback 2
- [ =
* - Scaling i
Hookup Tess s
- Polarity Sine/Cosine
t’“’;“”e Cycle Resolution 1024 Feedback Cycles/Rev
2. Loa
Backlash Cycle Interpolation 2048 Feedback Courts per Cycle
-~ Compliance Effective Resolution: 2097152 Feedback Counts per Rev
- Friction
Observer Startup Method:
- Position Loop
- Velocity Loop
. Azcelerstion Lo . .
e Default values for Resolution and Interpolation are
- Planner automatically provided. You must enter the actual
o resolution of load-side feedback device.
ions
-~ Drive: Parameters
- Parameter List
Status
-~ Faults & Alarms
- Tag
Pods State
e T g -
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Figure 21 - Example 2: Position Loop with Dual Feedback, Scaling Dialog Box

@ Asis Properties - CIPAxis

Categories

* o General
I Motor

# | Load Feedback
----- Scaling
----- Hookup Tests

*

‘.. Backlash
: Compliance
i Friction
i... Observer
----- Position Loop
----- Velocity Loop
----- Acceleration Loop
----- Torque/Curent Loop
Planner

----- Drive Parameters
----- Parameter List

----- Fautts & Alamms
Tag

Fods State:

Manual Tune...

Scaling to Convert Motion from Controller Units to User Defined Units

losdTyps:  [Diect Coupled Ratay _ ~/
Transmission
1 1
Actuator
<none
1.0 Millimeter/Rev
1.0 Millimeter
Scaling
Units: Load Feedback
Sealing: 1.0 Load Feedback per 1.0
Travel
Mode: m

1000.0
1.0 1.0
[ Soft Travel Limits

P

= ok

Parameters...

| The Scaling values are in Load Feedback units.

Load Rev

oK |

I Cancel I I

Aply | [ Hep

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.

(9)

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-RMoo03.

3. From the Module pull-down menu, choose the associated module that

you want to use for the Master Feedback device.
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Figure 22 - Example 3: Feedback Only with Master Feedback, General Dialog Box

%> Axis Properties - Axis_L o 2=
Categories:
..... General
----- Master Feedback
..... Scaling fuis Corfiguration: [Feedback Only ,]
----- Hookup Tests Feedback Configuration: [Master Feedback -
----- Polarity
----- Homing
----- Actions
----- Drive Parameters
----- Parameter List Assigned Group
----- Status .
_____ Faults & Alams Mation Group: Mation_Group_101 '] D New Group
----- Tag Update Period: 20 D
Associated Module

Module: [cIp_keK -|

Module Type: 2054-ENO2D-MO1-50

Power Structure: 2054-AMDS5-M

Puds Number: [2 v]

The Axis Number is set to 2, because Axis 1is already
assigned to the primary axis of the drive.
Fods State:
Manual Ture... [ OK ] [ Cancel ] Apply Help

4. To associate the drive with the axis, click the Define feedback device

hyperlink.
Figure 23 - Example 3: Feedback Only with Master Feedback, Master Feedback Dialog Box
% Axis Propertics - Axis_1 = ==
Categories:
General Master Feedback Device Specification
L Feedback|
Device Function Master Feedback
Hookup Tests Feedback Channel Feedback 1
Polarity : 3 Device Ty be configured unti
Horing e o Specdied T) T ik dovcers deea i Faedhade
Actions Units: Rev - Channel in Associated Module:
Diive Parameters Define feedback device.
Parameter List
Status
Faults & Alams
Taa . . . . .
Feedback 1is the logical port for this axis that is
assigned to physical Port 2, or Aux Feedback port
of the Kinetix 6500 drive.
Pods State

5. From the Axis 2 (Auxiliary Axis) pull-down menu, choose
Axis_IV_Feedback Only to associate the axis.
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Figure 24 - Example 3: Master Feedback Dialog Box

7| Module Properties: ENET_Module (2094-ENO2D-MO1-50 2.001) o= =]
| General I Connection I Time Sync I Module Infa I Intemet Protocol | Port Corfiguration I Network | Associated fwes” I Power I Dil ]
A 1 [ Axis_m_Position =) [ [rewas.. |
Motor Feedback Device: Motor Feedback Port
Load Feedback Device: [ <none - ]
Mods 2 (Ausdliary Axis): IAxistVfaedbad&Onlv v] [ New Axis...
Master Feedback Device: Ia‘-\ux Feedback Port hd ]
Status: Offiine [ 0K ] [ Cancel ] [ Apply ] [ Help

6. From the Master Feedback Device pull-down menu, choose Aux
Feedback Port to map the port to the device.

The available ports are different for the Kinetix 5700 drives.

7. To apply your changes and return to Axis Properties, click OK.

Figure 25 - Example 3: Feedback Only with Master Feedback, Master Feedback Dialog Box

¥ Axis Properties - Axis_IV_FeedbackOnly

= ==
Categories:
..... Gereral Master Feedback Device Specification
# .. Master Feedback ; —
..... Scaling Device Function: Master Feedback
..... Hookup Tests Feedback Channel: Feedback 1
..... Polarity Type: [Dig'rtal AgB _] This channel is Feedback 1of Axis 2. It is connected to the
..... Homing Une: Aux Feedback port of the primary axis. This Feedback-
----- Actions : (Rev z) only axis is also known as the 1/2 axis.
----- Drive Parameters Digital AgB
----- gammeter List Cycle Resolution: 1024 Feedback Cycles/Rev
----- tatus
..... Faults & Alamms Cycle Interpolation: 4 Feedback Counts per Cycle
""" Tag Hfective Resolution: 4056 Feedback Courts per Rev
Startup Method:
Default values are completed for you.
Auis State:
Manual Tune oK ] [ Cancel ] [ Apply ] ’ Help
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8. From the Type pull-down menu, choose Digital AqB as the feedback type.

9. From the Units pull-down menu, choose Rev.

10. In the appropriate field, type the resolutions of your specific feedback
device.

Figure 26 - Example 3: Feedback Only with Master Feedback, Scaling Dialog Box

@ Axis Properties - Axis_IV_FeedbackOnly = @
Categories:
..... General Scaling to Convert Motion from Controller Units to User Defined Units
# L Master Feedback
..... Load Type: Direct Coupled Rotary
----- Hookup Tests Transmission
..... Polarity - -
----- Homing
..... Actions Actuator
----- Drive Parameters <nones
----- Parameter List
..... Status 1.0 Millimeter/Rev
""" Faults & Alarms 1.0 Milimeter
..... Tag
Scaling
Units: Position Units
Scaling: 10 Position Units per 10 Feedback Rev
Travel
1000.0
1.0 1.0
[T] Soft Travel Limits
Fods State:
Manual Tune... [ QK J [ Cancel ] [ Apply ] [ 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 139.

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-Ho25-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 27 - Example 4: Velocity Loop with Motor Feedback, General Dialog Box

1% Axis Properties - Axis_2_K5500 =[5
Categories:
General
Huis Corfiguration: l\u’elocity Loop Y]
Feedback Corfiguration: [Motor Feedback "
_____ Scaling Application Type: lEasic Y]
----- Hookup Tests Loop Response: lMedium "
----- Polarity
""" i‘:‘:”“e Assigned Group
i a Compliance Mation Group: [Motion_Group_‘Im Y] D ew Gr
-~ Friction Update Period: 20 .
i Observer u
""" Veloctty Loop Associated Module
----- Acceleration Loop
..... Torque/Curent Loop Module: [mﬁﬂs_? 'I Displays the type of drive you selected the Kinetix 5500
----- Planner Module Type: 2198-HO08-ERS < Module Properties.
W Homing Power Structure: 2198-H008-ERS For more information, see Add a Kinetix Drive on
----- Actions page 19.
----- Crive Parameters Pods Number: [‘I "
----- Parameter List
----- Status
..... Faults & Alams The newly created Kinetix 5500 drive module name is the
----- Tag default. The Axis Number defaults to 1, indicating the axis of
the drive.
Axis State:
Manual Tune... [ oK ] I Cancel ‘ I Apply ‘ l Help
e 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.

Choose Catalog Number as the Motor Data Source.

Click Change Catalog and choose your motor, for example, catalog
number VPL-Bo631T-C.
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Figure 28 - Example 4: Velocity Loop with Motor Feedback, Motor Dialog Box

1% Axis Properties - Auxis_2_K5500 = [ [=s]
Categories:
- General Motor Device Specification
o
Madsl Data Source: Catalog Mumber -
Analyzer Catalog Mumber:  VPL-BOB21TC Change Catal
----- Mator Feedback Sl
----- Scaling Motor Type: Rotary Permanent Magnet
----- Hookup Tests Urits: -
_____ Polarity Inits: Rev
----- Autotune

Compliance
Friction
Observer
‘elocity Loop

- Aoceleration Loop
----- Torgue,/Current Loop
----- Planner

----- Haming

... Actions

----- Drive Parameters

Auis State:

Manual Tune...

Nameplate / Datasheet - Phase to Phase parameters

Rated Power: 0.3 kW Pole Count: 8
Rated Voltage: 4800 Volts (RMS)
Rated Speed: 2000.0 RFM Max Speed: 8000.0 RPM
Rated Curment: 0.85 Amps (RMS) Peak Cument: 297 Amps {RMS}
Rated Torque: D46 M-m Mator Overoad Limt:  100.0 % Rated
Coc ) o] ) o)

When you select the Catalog Number for the motor specification, the
VPL-Bo631T-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, see Choose Nameplate as the Motor Data Source

on page 52.

5. Click the Motor Feedback dialog box.
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Figure 29 - Example 4: Velocity Loop with Motor Feedback, Motor Feedback Dialog Box

£ Axis Properties - Axis_2_K5500 = E=E 55
Categories:
...... General Motor Feedback Device Specification
* 5.
¥ = Mgﬂor Device Function: Motor Mounted Feedback
Feedback Channel: Feedback 1
*
Type: Hiperface DSL
Units: Rev
Hiperface DSL
*E,. Cycle Resolution: 262144 Feedback Cycles/Rev
Cycle Interpolation: 1 Feedback Counts per Cycle
Effective Resalution: 262144 Feedback Courts per Rev
----- Veoct Lo
----- Acceleration Loop Tums: 1
----- Torgue/Curmrent Loop
----- Flanner
----- Homing
----- Actions
----- Drive Parameters .
----- Parameter List (TR
----- e
----- Faults & Alarms
Offzet:
_____ Tag g 0.0 Degrees
Pods State:
T T -

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:
Offzat:

| Motor Cffset |

Not Aligned
Controller Offset ~ s
Maotar Offset h‘

6. To adjust the Scaling attributes, click the Scaling dialog box.
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Figure 30 - Example 4: Velocity Loop with Motor Feedback, Scaling Dialog Box

% Axis Properties - Auis_2_K5500 o o=
Categories:
Scaling to Convert Motion from Controller Units to User Defined Units
Load Type: [Direct Coupled Rotary v]
Tra ission
*
- Motor Feedback Ratia :0: |‘I | : |1 Rew
. Hookup Tests Actuator
- Polarity Tope: <none -
- Autotune
*0. Load Lead: Milimeter/Rev
 Carcerc it e~
- Friction _
... Dbserver Scaling

- Velocity Loop Units: Position Units
::%fqe:eemféﬁr:el;:ogop Sealing: 1.0 Position Units per 1.0 Motor Rev -
... Planner Travel
- fctions
... Drive Parameters R ange: 1000.0 Fogition Units
- Faanetr s Ui S o
- Ctais asition Urits
- Faults & Alamms [T Soft Travel Limits
- Tag b aimnum Positive: 0.0 Paszition Units

I axirmurm Megative: 0o Position Units

Puds State:

ok J [ ool | [ ey | |

Help

9%

7. Choose the Load Type.
Enter the Scaling Units.
Choose the Travel Mode.

For more information about Scaling, see Scaling on page 139.
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, Position Loop with

In this example, create a project with a CompactLogix™ controller, for
example, 1769-L36ERM. You are configuring a Kinetix 350 drive, catalog

number 2097-V33PR6-LM, with motor feedback by using a Rotary Permanent

Motor Feedback 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 31 - Example 5: Position Loop with Motor Feedback, General Dialog Box
@ Axis Properties - ax_CIP_P1_on_K350_elect_cylinder = @
Categories:
General
Pods Corfiguration: IPosﬂion Loop 'J
- Metor Feedback Feedback Configuration: Il'u'lotor Feedback 'J
- Sealing - . .
.. Hookup Tests Application Type: IEamc VJ
.. Polarity Loop Response: II'U'Iedium 'J
- Autotune
=) LoiadB inch Assigned Group
- Backlasl —
L Complance Mation Group: IMotionjrp 'J LJ ew Gr
- Posttion Loop |pdate Period: 20
- Velocity Loop u
-~ Torque/Current Loop Associated Module
Wi Modue: (K350_128_240v ]
e Porax oo == Displays the type of drive you selected the Kinetix 350
- Actions Module Type: 2057-V33PRE-LM :
.. Drive Parsmeters < Module Properties.
. Parameter List Power Structure: 2057-V33PRELM For more information, see Add a Kinetix Drive on.
- Status Pecis Mumber: I1 vJ page19.
- Faults & Alamms
- Tag . - X
The newly created Kinetix 350 drive module name is the
default. The Axis Number defaults to 1, indicating the axis of
the drive.
Auis State:
Manual Tune... [ QK ] I Cancel J I Apphy J [ Help

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.
Choose Catalog Number as the Motor Data Source.

Click Change Catalog and choose your motor, for example, catalog
number MPAR-A1xxxB-V2A.
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Figure 32 - Example 5: Position Loop with Motor Feedback, Motor Dialog Box

@ Auxis Properties - ax_CIP_P1_on_K350_elect_cylinder = @I

Categories:
* . Generl Motor Device Specification
= 4

[=2 Motor|
* F—-I‘u‘lodel Data Source: [Catalog Number ']
*

""" Motor Feedback Catalog Number:  MPAR-AToocB-V2ZA
* .. Scaling

----- Hookup Tests Mator Type: Rotary Permanent Magnet

----- Polarity - )

_____ Autotune Units: Rewv
=k Lc:ad Nameplate [ Datasheet - Phase to Phase parameters

i Backlash
-Compliance Rated Power: 0113 kW Pale Court: 3

'''' Position Loop Rated Vokage:  230.0 Volts (RMS)

----- Velocity Loop

_____ Torque/Current Loop Rated Speed:  3150.0 RPM Max Speed: 3150.0 RPM

""" Planner Rated Cumert: 081 Amps (RMS) Peak Curmert: 205 Amps (RMS)
,  Homing Rated Torque: 034 N-m Motor Ovedoad Limit:  100.0 %, Rated

----- Actions

----- Drive Parameters

----- Parameter List

----- Status

----- Faults & Alarms

..... Tag
Hods State:
Coc ) Com) Camn) e

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, see Choose Nameplate as the Motor Data Source

on page 52.
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5. Click the Motor Feedback dialog box.

Figure 33 - Example 5: Position Loop with Motor Feedback, Motor Feedback Dialog Box

¥ fuis Properties - ax_CIP_P1_on_K350_elect_cylinder o -3
Cateqaries:
# ... General Motor Feedback Device Specification
* 1 Motor ) ;
. :... Model Device Function: Motor Mounted Feedback
* i | Mator Feedback Feedback Channel: Feedback 1
* .. Sealing Tyne:
Yp&! i
----- Hookup Tests . Hiperiace
..... Polarity Units: e
----- Autotune Hiperface
* Y
L Cycle Resolution: 128 Feedback Cycles/Rev
Cycle Interpolation: 2048 Feedback Counts per Cycle
Hfective Resolution: 262144 Feedback Counts per Rev
Tums: 4096
M
----- Faults & Alams IR
..... Tag
Offset: 0.0 Degrees
Auds State:
T B e

With this drive and motor combination, the data is automatically
populated based on that selection.

6. To adjust the Scaling attributes, click the Scaling dialog box.
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Figure 34 - Example 5: Position Loop with Motor Feedback

45 Axis Properties - ax_CIP_P1_on_K350_elect_cylinder
Categories:
* . General Sealing te G Motion from C ller Units te User Defined Units
* - Mator
* ‘... Model Load Type: Linear Actuator
* L. Motor Feedback T =T
* .
""" Ratio 1:0: 1 z | Rev
----- Hookup Tests
..... Polarity Actuator
----- Autotune Type: Screw
*g.
Backlash Lead: 30 Milimeter/Hev
Compliance Diiarmeter; 10 Millimeter
----- Position Loop
----- Velocity Loop Scaling
----- Torque/Curent Loop Units: Posttion Units
----- Planner _— - - "
. Sealing: 10 Position Units per 10 Load Milimeter
----- Homing
* L. Actions Travel
----- e P
----- Parameter List
..... Status Range: 1000.0 Position Units
----- Faults & Alamms Py P - . 0
..... Tag Unwind: 10 Position Units per (1.0 Cycle
[ Soft Travel Limits
bl awimum Positive: 0.0 Pozition Units
b awirnimn M egative: 0.0 Pozition Units
Puis State:
(T = B ™

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 139.
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

with No Feedback

2198-D0o0o6-ERS3, with no feedback by using a HPK-Series High-power Servo
motor.

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 35 - Example 6: Frequency Control with No Feedback, General Dialog Box

@ s Properties - Axis 1

Categories:

=

Puis State:

= [ ]
General Defines the controller Control Mode.
See the Integrated Mation on the EtherNet/IP
< 3 S A/v
#ads Corfiguration: | Fregquency Conto ] Network Reference Manual, publication,
Feedback Corfiguration: [No Feedback A/v[ MOTION-RMOG3.

Assigned Group
Mation Group: Metion_Group_101 '] B Mew

Update Period: 20 B

Associated Module

m

Hodde: [UM‘DMB v] Displays the type of drive you selected and power
TR 2138-DO06-ERS3 ~§—— structure you assigned via the Kinetix 5700 drive Module
Power Structure: 2158-DO06-ERS3 Properties.

Fuis Number: / [1 v] See Add a Kinetix Drive on page 19.

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.

Safety State:

[ ok | [ Cancel | [ ey | [ Hel

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.
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Figure 36 - Example 6: Frequency Control with No Feedback, Motor Dialog Box

%% Axis Properties - Axis 1 [= ==
Categories;
* _General Motor Device Specification
=R totor |
1 Model Data Source: Catalog Number -
L sl Catalog Number:  HPKB1307C-HM
- Sealing
i Hookup Tests Motor Type Rotary Induction
- Polarty
- Plarrer L G5
: - Frequency Cortrol Nameplate / Datasheet - Phase to Phase parameters
- Actions
|-~ Diive Parameters Rated Power:  17.1 kW Pole Court 4
-~ Parameter List Rated Vokage:  400.0 Voks (RMS) Rated Frequency: 500 Hertz
- Status
. Fauke 8 Alams Rated Speed:  1465.0 RPM Max Speed 30000 RPM
i Tag Rated Cument: 342 Amps (RMS) Peak Curert 800 Amps (RMS)
Motor Overoad Limt: 1000 % Rated
s State: Safety State:
Man [ ok | [ Ganesl | [ Aoy | [ Hep |

4. From the Frequency Control Method pull-down menu, choose the
appropriate method.

This example uses Basic Volts/Hertz.

5. Click Apply.

Figure 37 - Example 5: Frequency Control with No Feedback, Frequency Control Dialog Box

£ Ais Properties - Auis_L [= =)=
Categories
- Generdl Frequency Control
=1 Motor
- Model Frequency Corttrol Method: [ Basic Voks/Hetz - [ Parameters...
Analyzer Maximum Voltage: 4000 Volts (RMS)
Scaling
ool Teds Mamum Frequency: 1100 Hertz
Polarty Break Voltage: 2000 Volts (RMS}
Planner Brezk Frequency. 20 Hertz
Actions Start Boost 3.8558066 Volis (RMS)
Drive Parameters Fun Boost 3.8558066 Volis (RMS)
- Parameter List .
-~ Status s
-~ Fauts & Alams Veloty Limit Posive:  100.0 Position Units/s
- Tag Velocity Limit Negative:  -100.0 Postion Linits/a
Accsleration Limi 4883333 Postion Units/s"2
Deceleration Liri: 42883333 Postion Uniis/s"2
s State: Safety State:

6. From the Load Type pull-down menu, choose the appropriate load type.
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Figure 38 - Example 6: Frequency Control with No Feedback, Scaling Dialog Box Conversion Units

£ Axis Properties - Axis 1 =3 EcR ==
Categories
General Scaling to Convert Motion from Controller Units to User Defined Units
- Motor
- Anlyzer Transmission
- Ratio 10 1 21 Rev
Hookup Tests
Polarity Actuator
Planner <none>
Frequency Control
Actions 10 Milimeter/Rev
-~ Diive Parameters 10 Milmater
-~ Parameter List
- Status Scaling
Fauits & Alams Units: Postion Units
Tag Scaling 10 Postion Units/s per 10 Load Rev/s
Travel
Mode nimted ]
s State Safety State

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 139 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

102

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. Inthe Controller Organizer, right-click Ethernet under the I/O

Configuration

folder and choose New Module.

The Select Module Type dialog box appears.

Figure 39 - Example 7: Select Module Type Dialog Box

Select Module Type

Catalog | Module Discovery | Favories |

B42ELCM Clear Filters Hide Filters &
Module Type Category Fiters - Module Type Vendor Fiters -
Analog L Alen-Bradley = |
Communication Endress+Hauser —
Communications Adapter FANUC CORPORATION
Controller FANUC Robatics America
Digital - Mettler-Toledo -
Catalog Number Description Vendor Category

B42ELM-M Mutti Tum Encoder - CIP Mation - 262144 Count Resol. Allen-Bradley Mation

B42ELM-5 Single Tum Encoder - CIP Motion - 262144 Count Res. Allen-Bradley Mation

<

.

] »

2 of 436 Module Types Found

Add to Favorites

[E] Close on Create

2. Select your 842E-CM encoder as appropriate for your actual hardware

configuration.
3. Click Create.

The New Module dialog box appears.

Figure 40 - Example 7: New Module Dialog Box

B ° New Module

General™ | Connection | Time Sync | Module Info | Intemet Protocol | Port Configuration | Network | Associated Axes | Motion Dial ¢ | *

Type: 542E-CM-M Multi Turn Encoder - CIP Motion - 262144 Count Resclution, 409...

Vendar: Allen-Bradley

Parent: UM_ENZTR Ethernet Address

Name: CM_Encoder @) Private Network: 192.168.1.) 23[=

Description: - (©) 1P Address:

- () Host Name:
Madule Definition
! Revision: 1.001
: Blectronic Keying: Compatible Module
f Connection: Motion
I
|
f
[
Status: Creating ok | [ Cancsl | [ Hep
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4. 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.

5. To close the New Module dialog box, click OK.
To close the Select Module, click Close.

Type dialog box.
7. Right-click the 842E-CM encoder that you created and choose Properties.

The Module Properties dialog box appears.

8. Configure the Associated Axis tab and the motion group for your 842E-
CM encoder.
In this example, the feedback-only axis is named Master_Fdbk.

9. In the Controller Organizer, right-click the feedback-only axis and
choose Properties.

10. Select the General category.

Figure 41 - Example 7: 842E-CM Integrated Motion Encoder with Master Feedback, General Dialog Box

£ Asis Properties - Master_Felbk =g ==
Categories:
B General
- Waster Feedback
- Sealng sis Corfiguration Feedback Oniy -
Polarty Feedback Configuration: Master Feedback -
Homing
Actions
Drive Parameters
- Parameter List
- Status Assigned Group
Fauts & Alams
T Motion Group Mation_Group_101 - D
Update Period: 60 D
Associated Module
Modue: CM_Encoder -
Moduie Type: B42ECMM
Pawer Structure: N/A
s e
#ois State
lanual Tune... [ ok | [ Camce | [ ety | [ Heb |

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.

12. Select the Master Feedback category.
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Figure 42 - Example 7: 842E-CM Integrated Motion Encoder with Master Feedback, Master Feedback

%% Axis Properties - Master_Fdbk = (2=
Categores
General Master Feedback Device Specification
® Masier Feedback )
e Device Function Master Feedback
Folarky Feedback Channel: Feedback 1
- Homing
i Fiegrated
Dive Parameters Rev
- Parameer List Integrated
Status Cycle Resolution 262144 Feedback Cycles/Rev
Faults & Alams
Tag Cycle Interpolation 1 Fesdback Courts per Cycle
Effective Resolion: 262144 Feedback Courts per Rev
Tums: 0%
A State:

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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Axis Configuration Examples for the
PowerFlex 755 Drive

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:

+ Position Loop with Motor Feedback

« Position Loop with Dual Feedback

« Velocity Loop with Motor Feedback

« Velocity Control with No Feedback

« Frequency Control with No Feedback

« Torque Loop with Feedback
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Example 1: Position Loop
with Motor Feedback Via a
UFB Feedback Device

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
feedback device, catalog number 20-750-UFB-1.

e Remember that you already assigned the feedback device
\¥ when you added the drive to your project.

See Create an Axis on page 39 for more information about feedback devices.

1. Onceyou 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 MOTION-RMo03.

Figure 43 - Example 1: Position Loop with Motor Feedback, General Dialog Box

%> Avis Properties - PF755 = @
Categories:
* General
=) Mator
... Model Hods Configuration
Motor Feedback Feedback Configuration
Scaling
Polarty Application Type: Basic -
Load
----- Ea:k@sh Assigned Group
vk =
Position Lo Update Period: 20
Ve Pesere =
Torque/Current Loop Associated Module
= Hodle Module type shows you the
* - Actions Module Type: PowerFlex 755-EENET-CM type of drive you selected and
e Fower Sinucture S power structure you assigned
S behimi i i
VT / toviathe Power'FIex 755 drive
Tag - Module Properties.
The newly created PowerFlex 755 drive module See Add a PowerFlex Drive on
name is the default. The Axis Number defaults bage 20
to 1, indicating the primary axis of the drive.
A Srate Axis Number 2 is used only for configuring a
Feedback Only axis. [ cancel ] [ et | [ Hep |

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

A 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 44 - Example 1: Position Loop with Motor Feedback, Motor Dialog Box

Categories:

- General

Mator Feedback

- Load Feedback
Scaling

- Hookup Tests
Polarity

- Autotune

= Load
i Backlash

Compliance

. Observer
Position Loop

- Velocity Loop
Torque/Curent Loop

- Planner
Homing

- Actions
Drive Parameters

- Parameter List

- Status

- Faults & Alamms

.. Tag

Aods State:

Manual Tune.

Data Source
Catalog Number:
Motor Type:

% Asic Properties - PowerFlex_Asis 1

Motor Device Specification

Catalog Number -

MPL-B310P-M

Units: Rev

Mameplate [ Datasheet - Phase to Phase parameters

Rated Power: 077
Rated Vottage: 460.0
Rated Speed. 5000.0
Rated Curment 17

Rotary Permanent Magnet

Change Catalog

kW Pole Count: 8
Volts (RMS)
RPM

Amps (RMS) Peak Curment: 5.02

Motor Overload Limit: ~ 100.0

Amps (RMS)
% Rated

Apply Help

4. Choose Catalog Number as the Data Source.
5. 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 45 - Example 1: Position Loop with Motor Feedback, Motor Feedback Dialog Box

Categories:

* o General

* - Motor
[ - Model
Analyzer
.
- Sealing
Hookup Tests
- Polarity
Autotune
* - Load
- Backlash
Compliance
- Observer
Position Loop
- Velocty Loop
Torgue/Currertt Loop
- Planner
- Homing
Actions
- Drive Parameters
Parameter List
- Status
Faults & Alarms
- Tag

Puds State:

Manual Tune

% Auis Properties - PowerFlex_fuis 1

Motor Feedback Device Specification

Device Function:

Feedback Channel

Type:

Units

Hiperface
Cycle Resolution:
Cycle Interpolation
Effective Resolution:
Startup Method:

Tums:

Commutation
Alignment
Offset:

[ =]

Motor Mounted Feedback
Feedback 1
Hiperface
Rev
1024 Feedback Cycles/Rev
1024 Feedback Counts per Cycle
1048576 Feedback Counts per Rev
4096
0.0 Degrees Test Commutation

0K | [ Cancel | [ Aeay | [ Hep

6. Choose the Commutation Alignment.

For more information about Commutation, see Assign Motor Feedback
on page 56 and Applying the Commutation Hookup Test on page 149.
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Figure 46 - Example 1: Position Loop with Motor Feedback, Scaling Dialog Box

{) Auzis Properties - PowerFlex_Axis_1
Categories:
* . General Scaling to Convert Motion from Controller Units to User Defined Units
* (= Mator
* i Model Load Type: Direct Coupled Rotary  +
Analyzer Transmission
# . Motor Feedback
Hoolup Tests Actuator
Polarty
Autotune
* - Load ik
i Backlash -
Compliance :
Observer Scaling
Position Loop Units: Position Units
{Eﬁ:éﬁim - Scaling 10 Postion Linits per 10
Planner Travel
Homing Made: Uniimited -
Actions
Drive Parsmeters
Parameter List
Status =
Fauts & Alarms Soft Travel Limits
Tag
fads State
Manual Tune... oK

Parameters

Cancel

Apply

Help

7. From the Load Type pull-down menu, choose your type of load.

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 139.

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
with Dual Motor Feedback
Via a UFB Feedback Device

Rockwell Automation Publication MOTION-UMOO3N-EN-P - November 2022

This example describes how to create an AXIS_CIP_DRIVE axis that is
associated to a PowerFlex 755 drive with dual motor feedback via a universal
feedback device, catalog number 20-750-UFB-1.

a

A\ ¥

Remember that you already assigned the feedback device
when you added the drive to your project.

See Create an Axis on page 39 for more information about feedback devices.

1. Onceyou 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 MOTION-RMo03.

Figure 47 - Example 2: Position Loop with Dual Feedback, General Dialog Box

Categories:
General
- Mater
Madel

4% Avis Properties - PowerFlex_fodis 1

General

Ass Configuration:

Posttion Loop -

= @]

Auds State

Anslyzer Feedback Corfigurstion
pefirernlll I o
Scaling Locp Response: Dual Integral Feedback L J
Hookup Tests o .
oty A . Displays the type of drive you
T uone Motion Group: Motion_Group_101 = selected and power structure
Backlash Updste Period: 20 you assigned to via the
Compliance N
Observer . PowerFlex 755 drive Module
Position Loop .
iy Module Poserflex_7551 - Properties.
Torque/Cumert Loop Module Type: PowerFlex 755-EENET-CM SEE Add a POWEFH ex Drive on
o P i 240, 424, Normal Duty, Standard S—— ae2.
Actions Auds Numbg 1 = page 2.
Drive Parameters
Parameter List
Status
Faults & Alams . . .
e 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.

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.

4. From the Data Source pull-down menu, choose Catalog Number.
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Figure 48 - Example 2: Position Loop with Dual Feedback, Motor Dialog Box

3> Axis Properties - PowerFlex_fiis 1

Categories:
General Motor Device Specification

- Model Data Source: Catalog Number =

Load Feedback Motor Type: Rotary Pemanent Magnet
. Scaling
Hookup Tests

-~ Polarty Mameplate / Datasheet - Phase to Phase parameters
- Autotune

Units: Rev

Rated Power D77 KW
- Backlash Rated Votage:  460.0 Volts (RMS)
Compliance

Rated Speed:  5000.0 RPM

- Position Loop Rated Cument: 17 Amps (RMS)
Velocity Loop

- Torque/Cument Loop
Planner

- Homing

- Actions
Drive Parameters

- Parameter List
Status

- Faults & Alams

- Tag

Aods State:

Manual Tune:

- Anelyzer Catalog Number  MPLB310P-M
. Motor Feedback . Changs Catslog

Pole Count

Peak Cumert:

502 Amps (RMS)

Motor Overload Limit:  100.0 % Rats

ed

Help

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 49 - Example 2: Position Loop with Dual Feedback, Motor Feedback Dialog Box

% uis Propertics - PowerFlax_fxis_1 =1 e |
Categories:
* Motor Feedback Device Specification
*
W Device Function: Motor Mounted Feedback
Feedback Channsl: Feedback 1
*
Type: Hipsace
Units: Rev
Hiperface
5 Cycle Resoltion: 1024 Feedback Cycles/Rev
Cycle Interpolation: 1024 Feedback Courts per Cycle
Hfective Resolution: 1048576 Feedback Counts per Rev
S Vet
Tums: 4096
Commutation
Offset: oo Degrees Test Commutation
Fods State:
ok ] (oo ) [ v ] [ rao
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6. Choose the Commutation Alignment.

For more information about Commutation, see Applying the
Commutation Hookup Test on page 149.

On the Motor Feedback dialog box, the information is automatic based
on your selections on the Motor dialog box.

% Ais Properties - PowerFlex TL = 2=
Categories:
General Motor Feedback Device Specification
= M:_‘”L‘D " Devics Function Motor Mourted Fesdback
... Analyzer Feedback Channel: Feedback 1
Type: Not Specfied +| ¥ Device Type cannot be configured until
Scaling } feedback device is defined for this Feedback
Hookup Tests Units: Rev - Channel in Associated Moduls
Polariy Define feedback device

*

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 50 - Example 2: Load-side Feedback, Load Feedback Dialog Box

% Auis Properties - PowerFlex_TL (E=R(ESE )

Categories

* . General Load Feedback Device Specification

z Mé”__‘“;wﬂ " Device Function: Lozd-Side Feedback
* Analyzer Feedback Channel: Feedback 2
ey T i Bomr o Foback
Scaling Units Crarneln Asocised Mo
Jefine feadback device

- Hookup Tests
- Polarity
Autotune Llnk

- Load
.. Backlash
- Compliance
. Observer
Posttion Loop
- Velocty Loop
- Torque/Curent Loop
Planner
- Homing
- Actions
Drive Parameters
- Parameter List
Status
Faults & Alams
T

Puis State:

[ ok | [ cancel | [ Aopty | [ Heo

2. Click Associated Axes in Module Properties dialog box.

From the Load Feedback Device pull-down menu, choose the appropriate
port/channel for the Load Feedback Device.
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Figure 51 - Example 2: PowerFlex 755 Module Properties, Associated Axis Tab

| Module Properties: EMET_Module (PowerFlex 755-EENET-CM 11.001)

b s

Axis 1: [PowerFIex_Axis_l - ] E] [ New Axis ]
Motor Feedback Device: [Pcrt 4 Channel A ) ]
Load Feedbadk Device: [Pcrt 4 Channel B ) ]

| General | Connection | Time Sync | Moduie Info | intemet Protocal | Port Configuration | Associated Axes” | Power | Digial 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 52 - Example 2: Load-side Feedback, Load Feedback Dialog Box

32 Axis Properties - PowerFlex_Axis 1

General Load Feedback Device Specification

Analyzer Feedback Channel Feedback 2
Motor Feedback

Te
Load Feedback Sine/Cosine

Sealing Unts:

Hookup Tests Sine/Cosine
----- Polarty Cycle Resolution: 24 Feedback Cycles/Rev

----- Autotune

Cycle Interpolation: 1024 Fesdback Counts per Cycle

Effective Resolution: 1048576 Feedback Counts per Rev

Observer Statup Method: Incremental _+
Position Loop
Veloity Loop
Torque/Currert Loop
Planner

----- Homing

----- Actions

----- Drive Parameters

----- Parameter List
Status

Fauits & Alamms

Tag

Aods State

- Model Device Function: Load-Side Feedback

Apply Help

Figure 53 - Example 2: Position Loop with Dual Feedback, Scaling Dialog Box

3> hais Properties - PowerFlex_Asis 1

Categories:
* __General Scaling to Convert Motion from Controller Units to User Defined Units
=} Mator
Model Load Type: Direct Coupled Rotary
Analyzer Transmission
Motor Feedback
..... Hockup Tests Actuator
Polarity
----- Autctune
* - Load

+

*

*

Backlash

Compliance

Observer rai

----- Posttion Loop Units: Position Units
Velocity Loop = 5 o
_____ Torque/Current Loop Scaling 10 Posttion Units per 1.0
Planner Travel
----- Homing Mode:
Actions

Drive Parameters

----- Parameter List

Status =
..... Faults & Alamms Soft Travel Limits
Tag

Unlimited -

Aods State:

Manual Tune oK Cancel

Parameters

Apply Help
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7. From the Load Type pull-down menu, choose your load type.
Enter the Scaling Units.
From the Travel Mode pull-down menu, choose a Travel Mode.

See Scaling on page 139 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.

Example 3: VE|OCity LOOP This example describes how to create two AXIS_CIP_DRIVE axes that are
with Motor Feedback Via a associated to a PowerFlex 755 drive with dual motor feedback via a universal

UFB Feedback Device

feedback device, catalog number 20-750-UFB-1.

e Remember that you already assigned the feedback device
\¥ when you added the drive to your project.

1. Onceyou have created an AXIS_CIP_DRIVE, open the Axis Properties.

2. Connect the Feedback Port 1 with one feedback cable that is connected to
the PowerFlex 755 drive.

3. From the Axis Configuration pull-down menu, choose Velocity Loop.
4. From the Feedback Configuration pull-down menu, choose Motor
Feedback.

Figure 54 - Example 3: Velocity Loop with Motor Feedback, General Dialog Box

----- Torque,/Cument Loop
----- Planner

Pods State:

Manual Tune...

@ Axis Properties - PowerFlex_TL = @
Categories:
* General
1. Motor _ o The selections determine the Control Mode.
£ Model osoiqiae Veotylo <] | Seethe Integrated Motion on the EtherNet/IP
M;" P";abzsf ) Feedback Configuration: [ Mtor Feedback 4/']/ Network Reference Manual, publication,
""" ar reegbac
..... Scaling Application Type: [Easic v] MOTION-RM003.
----- Hookup Tests Loop Response: IMediurn 'J
----- Polarity
""" i‘:tf;t'-'“e Assigned Group
- Loa -
" Compliance Mation Group: [ Mation_Group_101 -] - ew Gr
- Obsarver Updats Period: 20
----- Velocity Loop

Associated Module

Module: - . .
oaue PF755_Torque_Feedback J Displays the type of drive you selected and
Boicgur e PowerFlex 755 EENET-CM-S1 <k power structure you assigned via the
Power Structure: 240V, 4.2A, Normal Duty, Standard PowerFlex 755 drive Module Properties.
fos Number: E -] See Add a PowerFlex Drive on page 20.
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.

o) (ow]) [ ) [

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.
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Now that you defined the axis as a Velocity Loop with Motor Feedback,
the Motor and Motor Feedback dialog boxes become available.
Figure 55 - Example 3: Velocity Loop with Motor Feedback, Motor Dialog Box
% Auds Properties - K6K 1 = B[
Categories:
General Motor Device Specification
Wode! Data Source: Nameplate Datashest - Farameters..
ot Pk
Sealing Matar Typs Retary Induction -
i s
Autotune Hameplate { Datasheet - Phase to Phase parameters.
Load
Backlash Rated Power: 0.025 e Pole Count: 4
Compliance Rated Voltags: 2 Valts (RMS) Rated Frequency 6D, Hertz
pnsmg:sfn:;r Rated Speed: 1600, RPM
‘V‘9|0'3it}‘_\—ﬂﬂﬂ Rated Cument: 0.22 Amps {RMS)
;;f::;c“"e”‘ Loop Motor Overoad Limt.  120.0 * Rated
Homing
Actions
Drive Parameters
Parameter List
Status
Faults & Alams
Tag
Ayis State:
Manual Tune... Cancel Help
5. From the Data Source pull-down menu, choose Nameplate data sheet.
From the Motor Type pull-down menu, choose Rotary Induction.
Enter the parameters by using the information from the motor
Nameplate or data sheet and click Apply.
4 Aris Propertics - PowerFlex Axis 1 =3 Eol ==
= Mor Mol Phaseto Phase orameters
TN Rated Fox Curert 00 A (RMS)
Analyzer Rated Siip Speed 1300.0 RPM
- ;”:;‘;;;““"EEK Stafor Leakage (X1): 00 Ohms
Hookup Tests Rotor Leakags (X2): 00 Chms
- Polarity
5 t:;m Stator Resistance (R1): 00 Chms
Voo
e
pliiogs
Myis State
(Manua Ture...| [Cox ] [ Cancel | [
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 56 - Example 3: Motor Feedback Dialog Box, Velocity Loop with Motor Feedback
T %2 A Propitics - PE_755_Axs 1 = = ==l
UK [ Cancel I Nepty [ Help
4 Rockwell Automation Publication MOTION-UMOO3N-EN-P - November 2022




Chapter 6

Axis Configuration Examples for the PowerFlex 755 Drive

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 57 - Example 3: Velocity Loop with Motor Feedback,

Motor Feedback Dialog Box

%> Ais Properties - PowerFlex_Axis_1

Categores:

General

= =R

- Motor
-~ Model
Analyzer

Motor Feedback Device Specification

Device Function:

Feedback Channel

Motor Mounted Feedback
Feedback 1

Parameters...

Motor Feedback

- Scaling

-~ Hookup Tests
Polarity

Type:

Sine/Cosine -

Unis: Fev

Sine/Cosine
Cycle Resolution,
Cycle Interpolation:
Effective Resolution

— Autotune
o Load
Compliance
-~ Observer
~Veloity Loop
Torque/Currert Loop

1024 Feedback Cycles/Rev

1024 Feedback Counts per Cycle
1048576

Absolute hd

Tums |

Feedback Counts per Rev
Startup Method
- Planmner
- Homing
Actions
- Drive Parameters
-~ Parameter List
Status
Fauits & Alamns
- Tag

Fods State

Manual Tune...

ok | [ Cancd | [ Ay | [ Heb

10. Click Scaling.

Figure 58 - Example 3: Velocity Loop with Motor Feedback, Scaling Dialog Box

3% fis Properties - PowerFlex_fiis 1

Categories:

* Scaling to Convert Motion from Controller Units to User Defined Units

~ Generl
=~ Motor
E - Model
- Anatyzer
- Motor Feedback

B
Load Type: Direct Coupled Rotary

Transmission

Parameters..

*

Hoolup Tests Actuator
Polarty
Autotune
* - Load
Backlash
Compliance
- Observer
- Postion Loop
-~ Velocty Loop
- Torque/Curert Loop
-~ Planner
Homing
Actions
Diive Parameters
Farameter List
Status
Faults & Aams

wTag

Scaling
Untts: Pasttion Linits

Scaling 10 Postion Unts per 10
Travel

Mode: Unlimited

Saft Travel Limits

Mo State

Manusl Tune 0K Cancel Apply Help

11.
12.
13.

From the Load Type pull-down menu, choose the appropriate load type.
Enter the Scaling Units.

From the Travel Mode pull-down menu, choose the appropriate Travel
Mode.

See Scaling on page 139 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 59 - Example 4: Velocity Loop with No Feedback, General Dialog Box

Cateqories:

- Motor

Model
Analyzer
- Sealing

- Hookup Tests
PD|EII'i’[}'

- Mtotune

- Load

Compliance
Observer
- Velocity Loop

- Torgue/Curent Loop
- Planner

- Actions

- Drive: Parameters
- Parameter List

- Status

- Faults & Alams
L Taq

Auis State:

Manual Ture...

@ Axis Properties - PowerFlex_Axis_1

= 5wl

The selections determine the Control Mode.
See the Integrated Motion on the EtherNet/IP
Network Reference Manual, publication,
MOTION-RM003.

=1

General
Awis Corfiguration: [Veloc:ity Locp 4/—7—4/
Feedback Configuration: [No Feedback ﬂ/
Application Type: [Basic hd
Loop Response: [Medium V]
Assigned Group
Metion Group: [ClP_Motion '] D
Update Period: 20 E
Associated Module
Module: CIP_PowerFlex -]
Medule Type: PowerFlex 755-EENET-CM P E—
Power Structure: 240V, 4. 28, Nemmal Duty, Standard
Aoz Mumber: 1 v]

Displays the type of drive you selected and
power structure you assigned via the
PowerFlex 755 drive Module Properties.
See Add a PowerFlex Drive on page 20.

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.
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3. From the Data Source pull-down menu, choose Nameplate data sheet.
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Figure 60 - Example 4: Velocity Loop with No Feedback, Motor Dialog Box

% Auis Properties - PowerFlax_Axis 1 = =)
Categories:
- General Motor Device Specification
* 5
e e Data Source:
Analyzer
Unts: Rev N
i In this case, the drive has already
been configured for the motor by the
Velocity Loop . N
— DriveExecutive™ software or the HIM
""" Parrer When you select No Feedback, the configuration tools.
----- Dive Parsmeters Motor Feedback dialog box does not
----- Parameter List
Staus appear.
----- Faults & Alamns
Tag
Mods State:
) [ | [ow ] [

Figure 61 - Example 4: Velocity Loop with No Feedback, Scaling Dialog Box

£ fodis Properties - PowerFlex Axis 1 [ ===
Categories:
General Sealing to Convert Motion from Controller Units to User Defined Units
* S M
L. Analyzer Transmission
----- Hookup Tests 0 0
..... Polarty Actuator
Adotune
* - Load
}. Compliance 10 Milimeter/Rev
Observer 1.0 Millimeter
Velocity Loop
----- Torque/Curert Loop Scaling
Planner Units: Postion Units
_____ Dnv":n:arameters Scaling 10 Position Units/s per 1.0 Motor Rev/s
----- Parameter List Travel
Stat -
..... Fotn & e pede
..... Tog
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
e (Configuration =[No Feedback]).
S . ) . < |

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 139 for more information.
7. Click Apply.

Rockwell Automation Publication MOTION-UMOO3N-EN-P - November 2022 11



Chapter 6 Axis Configuration Examples for the PowerFlex 755 Drive

Figure 62 - Example 4: Velocity Loop with No Feedback, Load Dialog Box

10.

11.

5> ois Properties - PowerFlex_fuds 1 = =2 =d
Categories
Genersl Characteristics of Motor Load
* -
5 M”‘”;’ID o Load Inertia[Mass
Analyzer Load Couping Rgid -
- Sealing Uss Load Patio
Hookup Tests Hee Load Rt
- Polarty
Autctune
-
- Compliance
Observer
~Velooty Loop
Toraue/Curent Loop Inertia/Mass Compensation
:;nnar System Inerta 00 % Rated/(Rev/s"2)
- Actions
Srive Parmeters System Acceleration 0 Rev/s"2 @100 % Rated
- Parameter List
?‘;}::A Aams Active Load Compensation
- Tag Torque Offset: 00 % Rated
s State:
Manual Tune [ok | [ caced | [ 2oy | [ Hep |

From the Load Coupling pull-down menu, choose the appropriate load
coupling.

Enter the System Inertia.

Enter the Torque Offset, if applicable.

For more information about the load characteristics, see Load on

page 156.
Click Apply.

You are now finished configuring an axis as Velocity Loop with No Feedback.

Example 5: Frequency In this example, you are configuring an axis for Frequency Control with No
Control with No Feedback  Feedback.

1.

Once you have created the AXIS_CIP_DRIVE axis, open the Axis
Properties.

From the Axis Configuration pull-down menu, choose Frequency
Control.

From the Feedback Configuration pull-down menu, choose No Feedback.
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Figure 63 - Example 5: Frequency Control with No Feedback, General Dialog Box

L5 Axis Properties - PowerFlex_fixis_1

Categories:

Auis State:

Manual Tune...

= e =
E— Defines the controller Control Mode.
@ e (Frequency Cortrol ‘/,]/ See the Integrated Motion on the Et.her.Net/
o IP Network Reference Manual, publication,
Feedback Corfiguration: (No Fesdback =T | ) TION-RMOO3
Assigned Group
Mation Group: CIP_Mation '] [:] New Group

Update Period: 20 E]

Associated Module
Module:

|CIP_Powerfex -

Displays the type of drive you selected and power
Powerflex TS5EENETCM g | structure you assigned via the PowerFlex 755 drive
240V, 4.2A, Nomal Duty, Standard Module Properties.

_] See Add a PowerFlex Drive on page 20.

Module Type:

Power Structure:

Auis 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.

| [ Camcel | [ ey | [ Hew

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 51 for more information

about Data Sources.

Figure 64 - Example 5: Frequency Control with No Feedback, Motor Dialog Box

5 furs Properties - PowerFlex_ s 1 o [ B[]
Categories:
F . Goneral Motor Device Specification
* - Mator
1 L. Model Data Source Nameplate Datashest -
L Analyzer aane> Change Catalog
Scaling =
- Hookup Tests Wotor Type Rotary Induction -
- Polarty
Plarier L b
Frequency Cantrol Nameplate / Datasheet - Phase to Phase parameters
- Actions
- Drive Parameters Rated Power: 0.0 KW Pole Count 4
Parameter List Rated Voltage: Volts (RMS) Rated Frequency: 50.0 Hertz
Status
Fauits & Aarms Rated Speed: 0.0 RPM
-Tag Rated Cument: Amps (RMS)
Motor Overoad Limt:  100.0 % Rated
Auis State:
ual Tune OK | [ Camcdl | [ Moy | [ Heb

In this case, the data source is Catalog Number and the Motion Database
provides values for these fields.
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See the Display Motor Model Information on page 54 for more

information about data sources.

Figure 65 - Example 5: Frequency Control with No Feedback, Motor Model Dialog Box

35> Axis Properties - PowerFlex_Axis_1

Categories:

* - Genera Motor Model Phase 1o Phase Parameters
* - Motor
M
Analyzer Votags Constart (Ks) 678963
:Z:':‘ng . Resistance (Rs) 130
- Polarty Inductance (Ls): 0053
Plarner
- Frsquency Control

Actions
- Drive: Parameters
Farameter List
- Status
Fautts & Alams
~Tag

As State

Manual Ture..

lo o =s

Vots(RMS)/KRPM
Chms

Henries

[ ok ] [ concel | [ ooy | [ heo |

5. From the Frequency Control Method pull-down menu, choose the

appropriate method.
6. Click Apply.
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Figure 66 - Example 5: Frequency Control with No Feedback, Frequency Control Dialog Box

£ Asis Properties - PowerFlex_Axis 1
Categories:
~General Frequency Control
Frequency Control Method: | Basic Volts/Hertz -
. Basic Volis/Herlz
Scaiing Basic Volts/Hertz Fan/Pump Vots/Hertz L
ook Tests Mamm Vakage: | ooy | VeSS
Polarity Maximum Frequency: 130.0 Hertz
Planner
Frequancy Corirol Break Voliage 2300 Voks (RMS)
Actions Break Frequency 300 Hertz
e Start Boost: 25 Valts (RMS)
- Parameter List
- Status Run Boost: 85 Vs (RMS)
- Fauts & Alams
-Tag Limits
Velocily Limit Postive: 0.0 Postion Units/s
Velocity Limit Negative: 0.0 Postion Unils/s
A State
Manual Ture... Aoy Help
Figure 67 - Example 5: Frequency Control Method, Basic Volts/Hertz
% Axis Properties - PowerFlex_Axis 1 = 2
Categories:
General Frequency Control
- Motor
odel Frequency Cortrol Method: | Basic Valts/Hertz -
Analyzer Basic Volts/Hertz
Scaling
Hookup Tests Maximum Voltage: 4600 Vioks (RMS)
Polarity Maximum Frequency: 130.0 Hertz
Plarner
e cny Contol] Break Volage: 2300 Voks (RMS)
Actions Break Frequency: 300 Hertz
LR Start Boost: 35 Valts (RMS)
Parameter List
Status Run Boost: 85 Voks (RMS)
Fauls & Alams
Tag Limits
Veloty Limt Postive: 0.0 Postion Units/s
Velocty Limt Negative: 0.0 Postion Units/s
s State:
Manusl Tune Apoly

Figure 68 - Example 5: Frequency Control with No Feedback, Scaling Dialog Box Conversion Units

% Auis Properties - PowerFlar_Axis_1 = ==
Categores
...... General Scaling to Convert Motion from Controller Units to User Defined Units
£+ Motor
Lo e
b Analyzer Transmission
""" Scaling Ratio 10 1 1 Rev
----- Hookup Tests
Polarity Actuator
----- e
Frequency Control
Actions 10 Millmeter/Rev
----- o 10
Parameter List )
..... Status Scaling
Faults & Alams Units: Posttion Units
Tag Sealing: 10 Postion Lrits/s per 10 Load Meter/s
Travel
Axdis State:
Manual Tune [ ok | [ cancel | [ Aoy | [ Heb
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10.
11.

12.

13.

From the Load Type pull-down menu, choose the appropriate load type.
Enter the Transmission Ratio.

From the Actuator Type pull-down menu, choose the appropriate
actuator.

Enter the Diameter dimensions.
Enter the Scaling Units.

See the Scaling on page 139 for more information.

From the Travel Mode pull-down menu, choose the appropriate travel
mode.

Click Apply.

You are now finished configuring the axis for Frequency Control with No
Feedback.
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Example 6: Torque |.00p In this example, you are configuring the axis for Torque Loop with feedback.
with Feedback 1. Onceyou have created the AXIS_CIP_DRIVE axis, open the Axis
Properties.

2. From the Axis Configuration pull-down menu, choose Torque Loop.
From the Feedback Configuration pull-down menu, choose Motor

Feedback.
Figure 69 - Example 6: Torque Loop with Motor Feedback, General Dialog Box
@ Asxis Properties - PowerFlex_TL = l@l
Categories
* - General
&- Motor Defines the controller Control Mode.
£ Model BB e e (Toraue Loop - See the Integrated Motion on the EtherNet/IP
- Analyzer Feedback Configuration: [Motor Feedback = Network Reference Manual, publication,
----- Motor Feedback MOTION-RM003
----- Scaling -
----- Hookup Tests
..... Polarity
& LO:adC . Assigned Group
------ ompliance . . - —
..... Torque/Currant Loop Motion Group: MG '] D lew Group
----- Homing Update Period: 20
* ... Actions D
""" L Associated Module
----- Parameter List
----- Status Bl |PF755_Toraue _Feedback -] Displays the type of drive you selected and
----- Faults & Alarms Module Type: Powerflex 755-EENET-CM-ST ~ag—____ | power structure you assigned via the
----- Tag Power Structure: 240V, 4.2A, Nomal Duty. Standard PowerFlex 755 drive Module Properties.
Auis Number: [i -] See Add a PowerFlex Drive on page 20.
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.
Hois State:
Manual Ture... 0K | [ Cancel | [ Aoy | [ Hep
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Figure 70 - Example 6: Torque Loop with Motor Feedback, Motor Dialog Box

32> fuds Properties - PowerFlex_TL =
Categories
* General Motor Device Specification
# 5. Motor
.- Model Data Source: | Nameplate Datashest -
- Anslyzer Catalog Number: [<none> y
b e Q Change Catalog
Hookup Tests it
Polaty Ints Rev
~Lozd Nameplate / Datasheet - Phase to Phase
*-Compliance
Torque/Curent Loop Rated Power: 0.0 2 Pole Count: 4
~Homing Rated Voktage: 0.0 Votts (RMS) Rated Frequency: 600 Hettz
* |- Adtions
Drive Parameters Facibr= g 10 RS
- Parameter List Rated Curert: 0.0 Amps (RMS)
Status . -
o8 Moms Motor Overoad Limt:  100.0 % Rated
~Tag
A State
Manual Tune.. ok | [ cancel | [ ek | [ Hem

Figure 71 - Example 6: Torque Loop with Motor Feedback, Feedback Type

% Axis Properties - PowerFlex_TL = |5 [==a]
Categories:
* — Generl Motor Feedback Device Specification
* - Motor Device Function: Motor Mounted Feedback
- Analyzer Feedback Chamnel: Feedback 1
Rl e
Scaling i
- Hookup Tests Unts: gn;ﬂﬁd
Polarty Sne/Cocne ),
£ Load Hiperface
- Compliance EnDat 21
... Torque/Current Loop Eg?at 22
Haring Stahl 551
- Actions
- Drive Parameters
Parameer List
- Status
- Fauits & Alams
Tag
Adis State:
Manual Tune. [ ok | [ cancel | [ ey | [ Hep |

4. From the Type pull-down menu, choose the appropriate feedback type.
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Figure 72 - Example 6: Torque Loop with Motor Feedback, Feedback Type

% ois Properties - PowerFle TL = 2=
Categories:
+ . Genersl Motor Feedback Device Specfication
* 5 Motor Device Function: Motor Mourted Feedback
- Aralyzer Feedback Channel Feedback 1
* L.
Bl =
Scding
- Polarity Sine/Cosine
Load
Frre Cycle Resalution: 1024 Feedback Cycles/Rev
- Torque/Cumrent Loop Cycle Interpolation: 1024 Feedback Counts per Cycle
- ::ming Effective Resolution: 1048576 Fesdback Counts per Rev
jons
. Parameter List
- Status
Fauits & Alams
Tag
Poas State:
Manual Tune [ ok ] [ camcel | [ Aply | [ Hep
Figure 73 - Example 6: Torque Loop with Motor Feedback, Scaling Load Type
5% fois Properties - PowerFloc TL =2 =n===
Categories:
* ... General Scaling to Convert Motion from Controller Units to User Defined Units
* - Motor
Arlyzer Transmission — Direct Coupled Rota I
*
i ipgiotoceedadtc Riatin |0 Linear Actustor | Rev
Scaing
- Hookup Tests Actuator
Polaty Type: <none>
- Load
" Compiance Lead: 0 Milmeter/Rev
-~ Torque/Curent Loop Dismeter 1.0 Milimeter
Homing .
. Actions Scaling
Drive Parameters Units: Posttion Units
e Scaling 10 Posiion Units per 10 Metor Rev
Status
-~ Faults & Alsms Travel
Tag Mode: Unlimited -
Flange: Fosiion Urits
Unind: 10 Bl Wil per |10 Cucle
1] Soft Travel Limits
Masimum Fosiive 00 Fosition Units
Masirmum Negstive: 00 Fosition Units
Aois State
Manual Tune [ ok ] [ cancel | [ Moy | [ Hep |

5. From the Load Type pull-down menu, choose the appropriate load type.
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Figure 74 - Example 6: Torque Loop with Motor Feedback, Scaling Conversions

%> Asxis Properties - PowerFlex_TL =

Categories

* . Geneml Scaling to Convert Motion from Controller Units to User Defined Units

* = Motor

N Analyzer Transmission

I i i s Ratio l0: 1 1 Rev
Scaing
Hookup Tests Actuator
Polarty <none>
Load

Compliance 1.0 Milimeter/Rev
Torgue/Current Loop 10 Wilimeter
Homing i
Actions Scaling
Drive Parameters Urits Postion Units
Parsmeter List
Scaling: 10 Position Units per 10 Load Rev
Status
Faults & Alams Travel
1000.0
10 10
[ Soft Travel Limits
fuis State:
Manual Tune ok | [ cancel | [ Aty | [ Hep

6. Enter the Transmission Ratio.
Enter the Scaling Units.

8. From the Travel Mode pull-down menu, choose the appropriate travel
mode.

See the Scaling on page 139 for more information.
9. Click Apply.

You are now finished configuring the axis for Torque Loop with Motor
Feedback.
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Chapter 7

Example 1: Frequency
Control with No Feedback

Axis Configuration Examples for the
PowerFlex 527 Drive

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
« Velocity Control with Motor Feedback
« Position Control with Motor Feedback

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.

Follow these steps to configure the induction motor axis properties.

1. Inthe Controller Organizer, right-click an axis and choose Properties.
2. Select the General category.

The General and Associated Module dialog box appears.

Figure 75 - Example 1: Frequency Control with No Feedback, General Dialog Box

% Aois Properties - Asis 1 = o]
Categories:
* . General General
- Motor
.- Analyzer Feedback Configuration No Feedback -
* - Sealing
Hookup Tests
Polarity
Planner
Frequency Control Assigned Group
- Actions -
=
- Parameter List Update Period 20
- Status
- Faults & Alams Associated Module
Tag
Module Type PowerFlex 527-5T0 CIP Safety
Power Structure: 25C-V-2P5
o
Aods State: Safety State:
[ ok ] [ cCanced | [ Aoty | [ FHeo ]

3. From the Axis Configuration pull-down menu, choose Frequency
Control.

4. From the Module pull-down menu, your PowerFlex 527 drive.
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The Module Type and Power Structure fields populate with the chosen
drive catalog number.

5. Click Apply.
6. Select the Motor category.

The Motor Device Specification dialog box appears.

Figure 76 - Example 1: Frequency Control with No Feedback, Motor Device Specification Dialog Box

% Auds Properties - Axis 1 [=[==4
Categores:
*_ Generdl Motor Device Specification
* - Motor
- Modsl Data Source: Nameplate Datashsst -
b Fs <none Change Catalog
* - Scdling
Polarity -
- Plarner Urits By
Z:quency Control MNameplate / Datasheet - Phase to Phase parameters
jons
... Drive Parameters Rated Power: 1.0 kW Pole Count 4
';a'ﬁ"'e'a' i Rated Votage:  460.0 Vots (RMS) Rated Frequency:  60.0 Hertz
tatus
. Faulls & Alams Rated Speed:  1780.0 RPM
- Tag Rated Curent: 3.2 Amps (RMS)
Motor Overoad Limt: ~ 100.0 % Rated
Aods State: Safety State:
Manual Tune [ ok | [ caneel | [ ooy | [ 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.
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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 77 - Example 1: Frequency Control with No Feedback, Frequency Control Dialog Box

% Avis Properties - Axis 1 o =2 =
Catagoriss
Ganeral Frequency Control
- Motor
- Model Frequency Control Method: [ Basic Vta/Hertz =) [ Paremeten...
- § Basic Voks/Hertz
P 22 Basic Volts/Hertz Fan/Pump Votts/Hertz
q Vet
- Hookup Tests Maamum Voltage Sansorsss Vector sconomy® | VO (RMS)
- Polarty. Maximum Frequency: 1300 Hertz
- Plansr
Focqroncy Cortro Break Voltage: 200 Vs (RMS)
- Actions Bresk Fraqueincy 00 Hertz
e e Start Boost 85 Voks (RMS)
- Parameter List
- Status Fun Boost 25 Volis (RMS)
- Fauits & Alarms
Tag Limits
Velosty Limt Postive: 59333332 Postion Linits/s
Velooty Limt Negative: 59333332 Postian Units/s
s Stats Safsty Stats

12. From the Frequency Control Method pull-down menu, choose the
method appropriate for your application.

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. If you 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.
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Figure 78 - Example 1: Frequency Control with No Feedback, Analyze Motor to Determine Motor Model
Dialog Box

% Avis Properties - Axis_1 = 5=
Categories:
— General Analyze Motor to Determine Motor Model
= Metor
. Model Dynamic Motor Test | Static Motor Test | Calculate Model
!
- Scaling Start Stop
Hoolkup Tests
- Polarty
Planner
- Frequency Control
Actions
- Drive Parameters
- Parameter List
- Status
Model Parameters: Current Test Results
- Faults & Alams
Teg Motor Stator Resistance: 0.0 Chms Ohms
Motor Stator Leakage Reactance: 0.0 Chms Chms
Motor Rotor Leakage Reactance: 0.0 Ohms Ohms
Motor Flux Current: 0.0 Amps Amps
Rated Slip Speed: 20.0 RPM RPM
Accept Test Results -
Jods 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 for more
information.

19. Select the Actions category.

The Actions to Take Upon Conditions dialog box appears.

Figure 79 - Example 1: Frequency Control with No Feedback, Actions to Take Upon Conditions Dialog

%> Auds Properties - Asis 1 = o =)
Categories
General Actions to Take Upon Conditions
- Motor
Made! Stop Action: _—mm Decel & Disable __pa,ﬁmaw3
Analyzer
- Sealing )
Heokup Tedt RS
- Polarty Power Loss Action: Disable & Coast -
Planner
oGl DANGER: Modiying Exception
fictions 1 Action settings may require
Drive Parameters N " progmmmatically stopping or
- Parameter List Emaim disabling the aes o protect
Status Excepticn Condiion Action - personnel, machine, and property.
- Fautts & Alams Bus Overvoltage Factory Limit StopDrive I Refer to user manual for addliondl
Tag Bus Power Loss. StopDrive irformation.
Bus Regulator Thermal Overload Factory Limit |StopDrive
Bus Undervoltage User Limit StopDrive

Control Module Overtemperature Factory Limit | StopCrive
Converter AC Single Phase Loss
Converter Ground Current Factory Limit
Converter Pre-Charge Failure

[ R T R R T

Decel Override

Enable Input Ceactivated StopDrive

Excessive Postion Error StopDrive

Excessive Velocity Errar StopDrive - PageNumber
s 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-UMo02 for more information.

Some out-of-box settings must be applied here. See Appendix C for more
information.

20. Select the Parameter List category.
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The Motion Axis Parameters dialog box appears.

Figure 80 - Example 1: Frequency Control with No Feedback, Motion Axis Parameters Dialog Box

32 Axis Properties - Axis 1 =a =N ==
Categones
+ General Motion Auis Parameters
(1 Motor
Vol ParmeterGro:
. Analyzer
t... Scaling Name | value Unit -
- Hookup Tests ‘ActuatorDiameter 1.0 I
- Polarty ActuatorDiameterUnt Hilimete
- Planner ActuatorLead 1.0 =
- Frequency Control ActuatorLeadUnit Hillmeter/Revi
t.. Actions ActuatorType =nones|
v Drive Parameters AverageVeloctyTimebase 0358 |
BreakFrequency 300[Hz
- Status 120.0|Voks (RNS)
- Faults & Mams ConversionConstant 1000000.0 | Motion Counts/Postion Units
- Tag E imit 100.0 % Molor Rated
Vecto
luxCurrent 0.0 | Amps (RMS)
tedFrequency 60.0|Hz
InductioniotorRatedSipSpeed 20.0|RPH
i 0.0[Ohms
InductionitotorStatorL eakageReactance 0.0[Ohms
0.0|Chms
InverterOverloadAction <none;
LoadType Direct Coupled Rotary|
| MaximumAcceleration 2.0766555 | Position Units/s"2 -
Ais 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-UMo02 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 Appendix C.

21. Click OK.
22.. Repeat steps 1...21 for each induction motor axis.
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Example 2: Velocity Control
with Motor Feedback 1.

2. Select the General category.

The General and Associated Module dialog box appears.

Figure 81 - Example 2: Velocity Control with Motor Feedback, General Dialog Box

Follow these steps to configure the induction motor axis properties.

In the Controller Organizer, right-click an axis and choose Properties.

5 Auis Properties - Auis 1

Categories
B

- Torque/Curent Loop
-~ Plarner
Haming
Agtions
- Drive Parameters
-~ Parameter List
Status
Faukts & Alamms.
v Tag

General
- Motor
Model Aois Configuration:
Analyzer Feedback Corfiguration:
-~ Motor Feedback o
* |- Scaling Application Type:
Hookup Tests Loop Response:
Polarty
- Autotune Assigned Group
Load :
Compliance Wotion Group:
Velocty Loop Update Period

Associated Module
Module
Module Type
Pawer Structure:

Hods Number:

Pods State

Manual Tune

Safety Siate:

= =]
Basic -
(MMoton -] [] =
20 =)
PowerFlex 527-5TO CIP Safety
25C-2P5
Coc ] [(ow ) Cam ] [ )

3. From the Axis Configuration pull-down menu, choose Velocity 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.

5. Click Apply.

Select the Motor category.

The Motor Device Specification dialog box appears.

Figure 82 - Example 2: Velocity Control with Motor Feedback, Motor Device Specification Dialog Box

5% Axis Properties - Avis 1

Categories:

- General
* - Motor
- Model
o Aniahyzer
Motor Feedback
« Sealing
Hookup Tests
Polarity
- Autotune
Load
Compliance
~Velocty Loop
Torque/Currert Loop
Planner
- Homing
Actions
- Drive Parameters
Parameter List
Status
- Faults & Alarms
Tag

Motor Device Specification
Data Source
Catalog Number. [<none>

Motor Type:

Units: Rev

! - Phase to Phase

Nameplate Datasheet -

Rotary Induction

Rated Power
Rated Voliage:
Rated Speed

Rated Curert:

0.025
2300
1600.0

025

kw

Volts (RMS)
RPM

Amps (RMS)

Pole Court: 4
Rated Frequency: 60.0

Motor Overoad Limt: ~ 100.0

% Rated

==

Byis State

Safety State

OK

[cancal | [ semy

J
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7. From the Data Source pull-down menu, choose Nameplate data sheet.
This selection is the default setting.

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 83 - Example 2: Velocity Control with Motor Feedback, Motor Feedback Device Specification

Dialog Box
% Axis Properties - Axis 1 =8 ECR =<3
Categories
- General Motor Feedback Device Specification
- Mator ) :
Mo Deviee Function: Metor Mounted Feedback
Analyzer Feedback Channel Feedback 1
Hctor Feedback Type — -
Scaling
Hookup Tests s Rev >
- Polanty Digital AqB
- Autatune
o Cycle Resolution 1024 Feedback Cycles/Fev
Compiance Cycle Intepolation n Feedback Courts per Cycls
~ Velogity Loop Effective Resoltion 4036 Feedback Courls per Rev
. Torque/Current Laop
Flarmer S
Homing
- Actions
Drive Parameters
Parameter List
Status
- Fauks & Alams
Tag
s State Safety State
Lok ] [ome | [Coomy ] [ reb

12. Enter the specifications of your encoder into the fields.
13. Click Apply.

14. Select the Scaling category and edit the values as appropriate for your
application.

15. If you changed any settings, click Apply.
16. 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 251 for more information.

17. Select the Parameter List category.

The Motion Axis Parameters dialog box appears.
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Figure 84 - Example 2: Velocity Control with Motor Feedback, Motion Axis Parameters Dialog Box

52> Auis Properties - Asis 1

Categories

Generdl
- Motor
-~ Modsl
Analyzer
* . Motor Feedback
Seaiing
Hookup Tests
-~ Polarty
Autotune
- Load
Compliance
Velosty Loop
- Torque/Currert Loop
Flarmer
Homing
- Actions
Drive Parameters
B e L]
Status
Fauits & Alams
-Tag

Auis State

e
Motion Axis Parameters
Parameter Groue
Name o [value Uni -
0.0 % (0
1.0 IR
Init Milimeter
ActuatorLead 1.0
ActuatorLeadUnit Milimeter/Rev|
ActuatorType. <nones|
AverageVelociyTimebase 0.25)s
CommandUpdateDelayO fset 0us
ConversionConstant 1000000.0 |Motion Counts/Position Units.
c imit 100.0 |% Mafor Rated
Feedback’ 4 Feedback Counts/Feedback Cycle
*|Feedback’ 1024 |Feedback Cycles/Rev
Feedback1Polarity Mormal
Feedback In
*|FeedbackiType Digital AQE
Feedback1Unit Re
FeedbackiVelocityF 0.0 |Hz
Feedbacki VelociyFilierTaps 1% of Delay Taps
HomeDirection Forward Bi-directional
[ | HomeLimtswieh Normaly Open -
Safety State:
ok | [ Camcel | [ Aoy | [ Hep

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-UMo02 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-UMo02.

18. Click OK.

19. Repeat steps 1...18 for each induction motor axis.
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Example 3: Position Control  rollow these steps to configure the induction motor axis properties.

with Motor Feedback 1. Inthe Controller Organizer, right-click an axis and choose Properties.

2. Select the General category.

The General and Associated Module dialog box appears.

Figure 85 - Example 3: Position Control with Motor Feedback, General Dialog Box

%> Axis Properties - Asis 1 = B
Categories:
- General
£ Motor
- Analyzer Feedback Configuration: Wotor Feedback -
* . Motor Feedback —
- Sealng Sopicaton Type
Folariy
- Autotune Assigned Group
Load ) -
ackiosh Hetion Grous () [en
- Compliance Update Period 20
* - Posttion Loop
Velocty Loop Assodiated Module
- Torque/Current Loop
Flormer Module
~ Homing Module Type Powerflex 527-5TO CIP Safety
petens Poner Siucture 2CV2P5
rive Parameters
 Porameter Lt s Norier
Status
Fauits & Aarms
- Tag
Ais State Safety State
ok ) [cmen | [ [ ren

3. 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 86 - Example 3: Position Control with Motor Feedback, Motor Device Specification Dialog Box

£ Axis Properties - Axis 1
Categories:
- Genersl Motor Device Specification
=8 otor]
£ Model Data Source: Nameplate Datasheet -
i Analyzer — =
- Motor Feedback =
Scaling e Rotary Induction -
-~ Hookup Tests - =
Pelarty Inits: Rev
i‘;‘z“m Nameplate / Datasheet - Phase to Phase parameters
- Lo
- Backlash Rated Fower  0.025 kW
- Compliance Rated Votage: ~ 230.0 Veits (RMS)
Position Loop
Velociy Loop Raled Speed:  1600.0 RPM
Torque/Curent Loop Rated Cument 0.25 Amps (RMS)
Flanner
-~ Homing
Actions
- Drve Parameters
Parameter List
- Status
Faults & Alzms
- Tag
Ao State Safety State

Pole Count 4
Rated Frequency: 60.0

Motor Overoad Limt: ~ 100.0

= |5 ]

% Rated

Help
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7. From the Data Source pull-down menu, choose Nameplate data sheet.
This selection is the default setting.

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 87 - Example 3: Position Control with Motor Feedback, Motor Feedback Device Specification
Dialog Box

£ Acis Properties - Asis_L = ==

Categeries:
- General Motor Feedback Device Specification
= Motor

Modd Device Funcion Motor Mourted Feedback

Analyzer Feedback Channel Feedback 1

Motor Feedback Type: -
ve
Scaling Dkl fak,
Hookup Tests Units Rev -
Polarity Digital AqB
Autotune
" Cycle Resclution: 1024 Feedback Cydles/Rev
Backlash Cydle Interpalation 4 Feedback Courts per Cycle

Compliance Effective Resclution: 4096 Feedback Courts per Rev
Position Loop

Velocity Loop Startup Method
Torque/Curent Loop
Plarner

Homing

Actions

Drive Parameters
Parameter List

Status

Faults & Alarms

Tag

s State Safety State

12. Enter the specifications of your encoder into the fields.

13. Click Apply.

14. Select the Scaling category and edit the values as appropriate for your
application.

Figure 88 - Example 3: Position Control with Motor Feedback, Scaling to Convert Motion from Controller
Units to User-defined Units Dialog Box

% Auis Properties - PF_527_uds 1 = [2 ]msal
Categories:
+ Gener Scaling to Convert Motion from Controller Units to User Defined Units
* & Motor
Analyzer Transmission Dieet Coupled Rotary
+
M laxtatad Ratol0: oo Aoy 1% Rev
Sealing
Hookwp Tests Actuator
- Polarity cnone>
Autotune
- Load 10 Milimezer/Fev
Backlash 0 —
- Compliance
+ . Posttion Loop Scaling
Velocity Loop Units: Position Units
~ Torque./Cumert Loop G 10 Positon Lints per 10 Load Rav
Flanner
- Homing Travel
Actions Made Unlimted -
Diive Parameters
- Parameter List 10000
Status 12 10
-~ Faults & Alamns :
Tag [ Soft Travel Limits
Aoas State: Safety State:
WManual Tune ok | [ cancel | [ ey | [ Heb
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15. If you changed any settings, click Apply.
16. Select the Actions category.

The Actions to Take Upon Conditions dialog box appears.

Figure 89 - Example 3: Position Control with Motor Feedback, Actions to Take Upon Conditions Dialog

Box

5> Auiis Properties - Axis 1

Categories

<~ General
- Moter
{ Model
o Arislyzer
- Motor Feedback
Scaing
Hookup Tests
Polariy
Mutotune
- Load
i Backlash
i Compliance
Posttion Loop
Velocity Loop
Torque/Curent Loop
Planner
Homing

- Drive Parameters
Parameter List
Status
Fauts & Alams
Tag

ods State:

Manual Tune.

Actions to Take Upon Conditions:

Stop Action Currert Decel & Disable

Power Loss Action: Disable & Coast -

=8 Eo (=)

DANGER: Modfying Exception
{Action settings may require

* progrmmatically stopping or

disabling the axis to protect

A personnel, machine. and propety.

Exceptions
Exception Condition Action
Bus Overvollage Factory Limt StopDrive
Bus Power Loss StopDrive

Refer to user manual for addtional

jnformation.

Bus Regulator Thermal Overload Factory Limit

StopDrive

Bus Undervoltage User Limit StopDrive >
Control Module O Factory Limit| StopDri =
Converter AC Single Phase Loss StopDrive =
Converter Ground Current Factory Limit StopDrive =
Converter Pre-Charge Falure StopDrive =
Decel Override StopDrive =
Enable StopDrive =
Excessive Position Error StopDrive -
Excessive Velocty Error StopDrive =
Safety State:

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

for more information.
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17. Select the Parameter List category.

The Motion Axis Parameters dialog box appears.

Figure 90 - Example 3: Position Control with Motor Feedback, Motion Axis Parameters Dialog Box

2> Axis Properties - Axis_ o =)=
Categories:
- General Motion Axis Parameters
- Motor
Medel Porameer Group:
Analyzer
Motor Feedback Name £ [ Value Unit -
Scaling ‘AccelerstionFeedlorwardGan 0.0[% I
Hookup Tests ActuatorDameter 1.0 0
Folarty ActuatorDiameterunt Hilimete
Autotune ActuatorLead 1.0
Load ActuatorLeadunt
Backiash ActuatorType <nonex]
Compliance AveragevelociyTimebase 0.25[s
-~ Position Loop Offset 0.0 |Posilion Units.
-~ Velocity Loop CommandUpdateDelay0 fiset 0[us
- Torque/Curent Loop CanversionConstant 1000000.0 |Motion Counts/Posttion Units
- Planner CurrentvectorLimit 100.0 % Motor Rated
- Homing Fesdback1C 4| Feedback CountsiFeedback Cycle
- Actions FesdbackiC 1024 |Fecdback Cycles/Rev
Drve Parameters Feedback1Folarity Normal
Feedback1 Startupliethod incremental
Status FeedbackiType DigialAgB|
Faults & Alarms Feedback1Unit Rev|
Tag Feedback] VelociyF 159.15452 |HZ
Feedbackl VelociyFiterTaps 1] of Delay Taps
[ |HomeDirection Forward Brdrectional -
fois State Safety State

From this dialog box, you can program actions and change the action for
exceptions (faults).

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 251.

18. Click OK.

19. Repeat steps 1...18 for each induction motor axis.
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Commission an Axis

Commission the axis after you have followed the steps in these sections:

Table 31 - Configure Drive and Axis Properties

Section Page
Configure Drive Properties 17
Configure Axis Properties 39

In order to commission the axis of your device, you must go through scaling,
hookup tests, polarity, autotune, and load, which are all discussed in this
chapter.

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.
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There are four Load types:

« Direct Coupled Rotary

- Theload is directly coupled to the linear motor moving mass.
« Direct Coupled Linear

- Theload is directly coupled to the linear motor moving mass.
« Rotary Transmission

- The rotational load is coupled to the motor through a geared
transmission.

« 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.
% Auis Properties - CIPAxis = [-E ]
Categories:
~General Scaling 1o Convert Motion from Coniroller Units to User Defined Units
- Motor
Model Load Type: Direct Coupled Rotary =

Motor Feedback Transmission
¥ caeg] - :

Folarty
- Autotune Actuator

Load <none:>

Backlash

Position Loop 10 Milimeter/Rev

¥eochy Loop 10 Millmeter
-Torque/Current Loop

Flanner Scaling

- Homing Units Fostion Units

Actions )

- Drive Parsmeters Scaling 10 Posttion Uinits per 1.0 Motor Rev
Parameter List Travel

Faults & Alams

-Tag 1000.0

10 10
] Soft Trave! Limits
Auds State:

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.

% Axis Properties - CIP_K5K [o o=
Categories
;- General Motion Axis Parameters
=1 Motor
- Mator Feedhack
- Sealing Name & | Valug Unit .
- Polarity ActuatorDiameter 1.0
- Autotune ActuatorDiameterUnit Milimetes
- Load ActuaterLead 1.0
+-- Backlash ActuatorLeadUnit Milimeter/Rev|
- Posttion Loop ActuatorType <nonez|
~Velocity Loop ConversionConstant — 1000000.0 | Motion Counts/Position Units
~ Torque/Cument Loop LoadType Direct Coupled Rotary
~ Planner KlotionResolution — 1000000 | Motion C Rev
~ Homing figuration Control Scaling| L
- Actions WotionUnit Hotor Rev| 3
~ Drive Parameters 1.0 [Motor Rev
PositionScalinghumerator 1.0 |Posttion Units
Status PositionUnits. Position Units
Faults & Alams PositionUnwind 1000000 | Motion Counts/Unwind Cycle
Tzg 1.0|Unwind Cycles
PositionUnwindNumerator 1.0 |Position Units
ScalingSource CFrom Calculator
SoftTravelLimtChecking Toj
SoftTravelLimitNegative 0.0 |Position Units N
|__|SofiTravelLimitPositive 0.0 |Position Units <
Pods State:
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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
Urits: Degrees
Scaling: 380 per 1.0 Motor Rew
ConversionConstant 1000.0 | Motion Counts/Degrees
LoadType Direct Coupled Rotary
MotionResolution ‘360000 | Motion Counts/Motor Rev

Rockwell Automation Publication MOTION-UMOO3N-EN-P - November 2022

141



Chapter 8 Commission an Axis

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 Mator Rev
ConversionConstant 25400000.0 |Motion Countsfinches
LoadType Direct Coupled Rotary
MotionResolution 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 MOTION-RMo03.

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.

% Auis Properties - CIPAxis = ===
Categories:
General Scaling to Convert Motion from Controller Units to User Defined Units
-+ Motor
Motor Feedback Transmission
Ratio 1:0; 3 1 Rev
- Polarty
- Autolune Actuator
Load <none>
Backlash
- Position Loop 10 Milimeter/Rev
“}'E‘DEM_CLDDPM o 10 Milimeter
orque/Lurmer op . .. ..
r— Scaling Scaling Units for Rotary Transmission load
- Homir Units: Pack 4— . .
Py e type is expressed in terms of Load
Scaling: 30 Packages .
= Revolutions, for example, Packages.
- Parameter List Travel
Faults & Mlams
Tag 1000.0
Unwind: 10 Packages per 1.0 Cycle
Soft Travel Limits
Fods State
ConversionConstant 100000.0 | Motion C
LoadType Rotary Tran
MotionResolution 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.

3 fuds Properties - CIPAxis ERECE <
Categories:
—General Scaling to Convert Motion from Controller Units to User Defined Units
Motor
Lo T
Motor Feedback Transmission
Raol0: 3 1 Rev
-~ Polarty
- Autotune Actuator
Load Type sorew ]
Backlash
Postion Loop Lead 50 Wilimeter/Rev =
r Velocity Loop 10 Milimeter
-~ Torque/Current Loop
Planner Scaling
Homing Urits; Load Feedback
Actions Scaling 10 Load Feedback per 10 Load Millmeter
-~ Ditve Parameters
- Parameter List Travel
Fauts & Alams
o Range: 1000.0 Load Feedback
1.0 10
[ Soft Travel Limits
Fods State
Ci ionConstant 10000.0 | Motion Counts/Load F
LoadType Linear Actuator]
MotionResolution 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 a parameter which affects other attributes.
8. Do youwant to automatically update all dependent attributes?

Refer to Help for a list of dependent attributes.

ve | [ N0 ][ Hep

This dialog box gives you the choice to recalculate factory defaults for scaling
dependent attributes.

1. Torecalculate and apply all dependent attribute values, click Yes.
2. To apply only changes to the scaling attributes, click No.
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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.

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 152.

Use the Hookup Tests dialog box to perform the following:
« Check your cabling
« Adjust motor and feedback polarity
« Establish your sense of positive motion direction
« Ifapplicable, check encoder marker and commutation function

To run any of the Hookup Tests, you must first download your program.

controller in remote Program mode:

« 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.

« To avoid 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.

2 ATTENTION: These tests can actively move the axis even with the

The type of drive and the combination of the Axis and Feedback configuration
types you choose determine what Hookup tests are available.

Feedback, Inertia, or Hookup Tests.
Test Mode Enabled axes return an error code “Test Prohibited - Axis Test

2 ATTENTION: Test Mode Enabled axes cannot perform Motor, Motor
Mode Active (value 128)."

Executing a hookup test on an axis with Test Mode enabled results in an error
response. This axis also fails the MRAT or MRHD motion instruction.

Table 32 - Types of Hookup Tests

Test Description

Marker Checks that the drive gets the marker pulse. You must manually
move the axis for this test.

Mator 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 33 lists the Hookup Tests that is based on axis configuration and drive

type.
Table 33 - Types of Hookup Tests
Axis Type Feedback Type | Drive®! ?::(::;ck Motor and Feedback | Motor Feedback Ii::::back Marker Commutation
Kinetix® 5300 | x X
Feedback Only Master Feedback Kinetix 500 " "
Kinetix 5700 X X X
Kinetix 6500 X X
Kinetix 5300 X
Kinetix 5500 X
Frequency Control | No Feedback Kinetix 5700 X X
PowerFlex® 527 X
PowerFlex 755 X
Kinetix 5300 X X X X
Kinetix 350 X X X
Kinetix 5500 X X X
Motor Feedback | Kinetix 5700 X X X X
Kinetix 6500 X X X X
PowerFlex 527 X X X
PowerFlex 755 X X X X
Position Loop Kinetix 5300 X X X X X
Load Feedback | Kinetix 5700 X X X X X
Kinetix 6500 X X X X
Kinetix 5300 X X X X
Kinetix 5700 X X X X X
Dual Feedback
Kinetix 6500 X X X x (motor) x (motor)
PowerFlex 755 X X X x (motor) x (motor)
Eg:{ljtl)r;t;?rated PowerFlex 755 X X X x (motor) x (motor)
Kinetix 350 X X X
Kinetix 5300 X X X X
Kinetix 5500 X X X
Motor Feedback | Kinetix 5700 X X X X
Kinetix 6500 X X X X
Velocity Loop
PowerFlex 527 X X X
PowerFlex 755 X X X X
Kinetix 5300 X X X X
Load Feedback | Kinetix 5700 X X X X X
Kinetix 6500 X X X X X
Rockwell Automation Publication MOTION-UMOO3N-EN-P - November 2022 145



Chapter 8 Commission an Axis

Table 33 - Types of Hookup Tests

Axis Type Feedback Type | Drive®! p::;z;ck Motor and Feedback | Motor Feedback II-:::t‘liback Marker Commutation
No Feedback PowerFlex 755 X
Kinetix 350 X X X
Kinetix 5300 X X X X
Torque Loop Motor Feedback et S500 ! ! !
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.

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 |-E =]
Categories:
Gorod Test Motor and Feedback Device Wiring
= Motor
- Motor and Feedback | Motor Feedback | Marker |
M;;f::g:ﬂ:ck TestDistance: 1.0 & Position Units
Scaling ————— . .
aton DANGER: Starting test with controller in
[ st | stop B Program or Aun Moce infiates axis mosion.
- Polarty
- Autotune TestState:  Ready
I Load
i Compliance ressing Start initiates motion.
- Velocity Loop Watch motion direction during test.

- Torque/Cument Loop
Planner

Homing Current Test Results
- Actions
i Motor Feedback Polarity: Normal
Parameter List
Status Motor Polarity: Normal
- Faults & Alams
- Tag Motion Polarity: Normal
ceept Test Results *
Pods State: Stopped Safety State: Not Configured (Torque Permitted)
Manual Tune.. Cancel Apply 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.
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3. To run the Motor and Feedback test, click Start.

Logix Designer - Motor Feedback Test [&J
Test State: Executing oK
Move ads in forward direction. Stop
ecking for feedback courts.
Help

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-Lhr
Test State: Passed
est complete. Stop
Help
.

5. Click OK.
Logix Designer - u‘

lh Did the axis move in the ferward direction?

[ ves ][ mwo ][ conce

I
_ -

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 152.

If you are satisfied with the results, you can accept the test results.

Current Test Results
Motor Feedbadk Polarity: Mormal Marmal
Maotor Polarity: Mormal Marmal
Maotion Polarity: Mormal Marmal
| AcceptTestResuts | €

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 10.
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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.

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.

2 Axis Properties - PF527_fods 1 o |55
Categories:
General Test Motor and Feedback Device Wiring
£ Motor

Model Motor and Feedback | Motor Feedback | Marker

Analyzer
T Test Distance: 1.0 + Pasition Uits
Scaling

St DANGER: When manually moving the axis,
Hookup Tests| ) 1. observe standard safaty precautions when
Polarity 7 interacting with equipment.
Autotune TestState:  Ready i Ifmotor brake is present, starting test
= Load releases brake.

Compliance love axis in forward direction during test.
Velocity Loop Start test when ready.
Torque/Currert Loop
Planner
Homing Current Test Results
Actions
=G Motor Feedback Polarity: Normal
Parameter List
Status
Fauits & Alamns
Tag

AcceptTestResults | €
Iois State: Stopped Safety State:  Not Corfigured (Torque: Permitted)

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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Applying the Commutation
Hookup Test

3. To check for the marker pulse, click Start.

32> Auds Properties - PF527_Auis 1 = |F=-E=e
Categories:
e Test Motor and Feedback Device Wiring
£ Motor
Model Mator and Feedback | Motor Fesdback | Marker
- Analyzer

Motor Feedback

- Scaling ;
St . DANGER: When manually moving the axis,

i B\, Soree tandre oty recn o ahen
- Polarity S interacting with equipment.

idite TestState:  Read

: ty #y Ifmotor brake is present, starting test
- Load releases brake.
Compliance jove axs through marker during test.

- Veloctty Loop Start test when ready.

Torque/Current Loop
- Planner

Homing
- Actions

Diive Parameters
-~ Parameter List

Status
-~ Fauits & Alamns

Tag

Aois State:  Stopped Safety State:  Not Corfigured (Torque Pemitied)

4. Manually move the axis until you get the marker pulse.

-
Logix Designer - Marker Test u
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.

Logix Designer - Marker Test a— @1
Test State: Passed
est complete. Stop
Help

5. Click OK.

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.

A For linear 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:

« Unknown Commutation Offset
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« 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.

Vo The Kinetix 350 and the Kinetix 5500 drives do not support the Commutation
\ ¥ Polarity attribute.

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
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Run a Commutation Test

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.

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.

A 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.

1. Torunthe Commutation Test to determine the Commutation Offset and
Commutation Polarity, click Start.

A The Kinetix 350, Kinetix 5500, and PowerFlex 527 drives do
\ ¥ not support the Commutation Polarity attribute.
£ Axis Properties - KBK_Axis o e
Categories
Goneal Test Motor and Feedback Device Wiring
51 Mot
DL,DdE‘ | Motor and Feedback | Motor Fesdback | Commutation | Marker
----- Motor Feedback
Scaling
T Stoo DANGER: Starting test with controller in
----- Polariy [ s ] = I Program or Run Made initiates axis motin.
----- Autotune
& Load TestState:  Ready
Backlash
Compliance ressing start initates moton.
Friction tart test when ready.
Observer
Posttion Loop
Velocity Loop Current Test Results
_____ ?ﬁ;ﬂz’fc“::e:ﬁw Commutation Offset: 0.0 Degrees Degrees
..... Planner Commutation Polarity: Normal
Horming
Actions
----- Drive Parameters
----- Parameter List
..... Status AcceptTestResults |
Fauls & Alams
Tag
Ads State:  Stopped
Manual Tune [ Cancal | Aopl 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.

2. Ifthe 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

152

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 Polarity

Motion Polarity: ) Nomal @ Inverted
Motor Polarity: ~1 Momal @ Inverted
Feedback 1 Polarity: ) Momal @ Inverted

! DANGER: Modifying polarity setting may cause unexpected mation.

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 can
provide adequate tuning performance. If the default values do not provide
adequate performance for the application, it is recommended that the drive be
configured for tuning-less operation. For information on how to configure a
Kinetix 5300, Kinetix 5500, or Kinetix 5700 drive for tuning-less operation, see
the Tuning-less Feature Configuration Quick Start Guide, publication
MOTION-QSoo1.

If the tuning-less features are not available for your drive, use autotune to
adjust the parameters. For detailed tuning information, see the Motion System
Tuning Application Technique, publication MOTION-ATOOs.

Remote Program mode. In that mode, your code is net in control of the
axis. 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 safeguards in place to safely remove power from the drive if
there is an unstable situation where the drive can produce undesired
motion.

2 ATTENTION: When you tune an axis, it moves even with the controller in

An axis with Test Mode enabled does not support Auto or Manual Tuning.
Execution of the MRAT instruction on an axis with Test Mode enabled will not
be successful.

To use the Autotune feature, use the following steps.
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1. Click the Autotune dialog box.

If this box is checked, the Autotune
moves the mator 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.

Choose whether the motor is
coupled to the load or not.

§¥> Axis Properties - PF_755_fuxis_1 = ==k
Categories
 General Tune Control Loop by Measuring Load Characteristics
(=]~ Motor N
i Analyzer - Start Stop
.- Sealing pa ’
Polarity B ~ Name Current Tuned Units| =
Auitotune Customize Gains to Tune FostionLoopBandwidh 2| 1
~Load Pasition Integrator Bandwidth PosifonintegratorBand Hz
i g:ddIESh Velocity Integrator Bandwidth Welocityl sopBandwidth Hz | =
i s . Advanced Compensation
i...Observer Velocity Feedforward
- Load Parameters Tuned
I B s Accslerstion Fesdforward
L Velocity Loop Name Current Tuned Units| =
™ ment Loop Torgue Low Pass Fiter MaximumAcceleration Poo | [
Planner MaximumDeceleration Po
. Homing Measure Inertia using Tune Profile Systeminertia % T
g?\:ueﬂ;mmam - Mator with Load & Uncoupled Motor & Arccept Taned Valoes .
- Paramet Travel 00 « Postion Units
. ST Limit
| Faults & Alams Speed: 00 « Postion Units/s
/ Tag Torue: 1000 € % Rated
Direction: | Forward Uniirectional &
Hods State

To configure the Tune Profile, you enter the Travel Limit, Speed, Torque,
and Direction.

Measure Inertia using Tune Profile

(@ Motor with Load & Uncoupled Motor «
T.E'.ve‘ 0.0 « Position Units

Limit:

Speed: o4 &« Position Unitz/s
Torque:  100.0 & % Rated

Direction: | Forward Uni-directional €

2. Set the Travel Limit that is based on the travel constraints of the
machine.

3. Set the Speed to the expected operation speed.

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.

applied. Once you put a value in the field and then leave that field, it
is automatically sent to the controller.

e Blue arrows next to a field means that these values are immediately
\¥
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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.

Logix Designer l‘_]

Pending edits must be saved pricr to executing cnline command.
£ Save pending edits?

F—— -

The Autotune status displays Success. A tune configuration fault can
occur if any number of attributes are zero.

Table 34 - Tune Configuration Fault

Fault Description

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:

« Tuning Torque

« Conversion Constant

« Drive Model Time Constant

System Damping (Damping Factor)

Tune Configuration Fault |+ 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.

F —— B
Logix Designer - Autotune @
| —
Test State: Success

est complete. Stop
Help

i

7. Click OK.
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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| =
* |PostionLoopBandwidth |19.469685  [19.479559  |(Hz || |
PositionintegratorBand... | 0.0 0.0 Hz

* |WelocityLoopBandwidth | 77.87874 77.918236 Hz 5

/ Advanced Compensation
Load Parameters Tuned

Any value that has an

asterisk in the leftmost Name Current Tuned Units| =

column has another value Maximum&cceleration | 14087.599 14087.599 Po... |:|

from its tuned value. MaximumDeceleration | 14087 599 14087 589 Fo...
Systeminertia 0.01434175  [0.01434175 |% 7

l Accept Tuned Walues l €

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

Tune Status:  Success ' column, a tool tip appears to
Loop Parameters Tuned show the complete value. You can
Name Current | Tuned Units » | —also change the column widths.

= |PositionLoopBandwidth [19.46., [19.479559  [Hz /I’j

PositionintegratorBand...[0.0 5] Hz
+ Vel ; 19.469685 il
cityLoopBandwidth |77. Hz

Advanced Compensation

Tune Status: Success
Loop Parameters Tuned

Name Current Tuned Units| =
* |PositionLoopBandwidth |19.469685 19.479559 Hz |:|
PositionintegratorBand...| 0.0 0.0 Hz
* |WelocityLoopBandwidth |77 87874 77818236 Hz =

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.

If your application requires stricter performance, you can further
improve performance with manual tuning.

See When to Manually Tune an Axis on page 193.
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Load 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:

« Ifyouuse the Catalog Number as the Data Source, the Motor Inertia,
Total Inertia, and System Inertia are pre-populated with the correct
values.

« Ifyouknow 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.

IMPORTANT  If utilizing the tuning-less features, it is recommended to set the
Load Ratio to zero. For information on how to configure a Kinetix
5300, Kinetix 5500, or Kinetix 5700 drive for tuning less operation,
see the Tuningless Feature Configuration Quick Start Guide,
publication MOTION-0S001.

Figure 91 - Kinetix 6500 Load Dialog Box

% Auds Properties - KEK_2 o =)
Categories:
;- General Characteristice of Motor Load
=1 Motor
Model Load Inertia/Mass
Motor Feedback Load Cauping Rigid =
Scaling -
¥ Use Load Rt
Hookup Tests ¢ Load hatio
Palarty Lead Ratio: Lo Load Inettia/Motor Ineriia
Aioine Motor Inertia: Kgm'2
Backlash 0.000044
Compliance
Friction
Observer Inertia/Mass Compensation
Posiion Loop System Inertia 0014468295 % Rated. [Fev/s™2)

velocity Loop
Acceleration Loop
Torque/Curent Loop
Flanmer

System Acceleration: 6511.6646 Rev/s™2

0 % Rated

Active Load Compensation
Homing

Actions Torque Offset: [T % Rated
Drive: Parameters

Parameter List

Status

Faults & Alams

Tag

Ads State

Manual Tune.. ok | | Ccaneel Help

Table 35 - Characteristics of Motor Load Fields

Parameter Description

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.

Load Coupling

Inertia Compensation | Inertia compensation controls relate to rotary motors.

The value of the Load Ratio attribute represents the ratio of the load inertia or mass to the

Load Ratio 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 mators. Mass compensation controls relate to
Compensation linear motors.
System Inertia is recalculated anytime the System Acceleration changes:

. « System Inertia = 0, if System Acceleration = 0

System Acceleration

« System Inertia = 1/System Acceleration
« Units are Rev/s"2 @100% Rated
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Table 35 - Characteristics of Motor Load Fields

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.

« If the Data Source is Nameplate data sheet, the System Acceleration value is calculated.

« |f 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.

The mass of the mator displays in Kg units. This control is calculated based on the load inertia

Motor Mass ratio. Generally it is not equal to O 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.

Load Eompliance”)

« The Torque Low Pass Filter Bandwidth attribute is the break frequency for the second order
low pass filter that is applied to the torque reference signal.

The Torque Notch Filter Frequency attribute is the center frequency of the notch filter that
is applied to the toque reference signal. A value of O for this attribute disables this feature.
The Torque 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.

The Torque Lag Filter Bandwidth attribute sets the pole frequency for the torque reference
Lead-Lag Filter. A value of O disables the filter.

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.

Load Observer®

This parameter configures the operation of the Load Observer.

(1) The Kinetix 350 does not support this parameter.
(2)  The Kinetix 5300, 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-RMoo3, 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.

For detailed tuning information, see the Motion System Tuning Application
Technique, publication MOTION-AT0O0s.

Benefits of Load Observer

The Load Observer Feature provides the following benefits:
« Provides relatively high-performance motion control without tuning
« Minimizes the need to retune to account for machine wear over time

« 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
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Position
Command

+

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 92 on
page 159 for an example Load Observer block diagram.

Figure 92 - Load Observer Block Diagram

S()
-

Servo Drive ]
Mechanics
Control Loops S Power Conversion + Unloaded Motor
Torque Estimate Acceleration Reference Torque Load
Velocity Estimat
s elocity Estimate Toad
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 36 describes the Load Observer configuration settings.

Table 36 - Load Observer Configuration Settings

Configuration Description

Disabled Load Observer is inactive.

Load Observer Only Provides a torque estimate only.

Egﬁﬁlgtbeserver with Velocity The standard Load Observer operation. Provides torque and velocity estimates.
Velocity Estimate Only Provides only a velocity estimate.

Provides acceleration feedback by disconnecting the Acceleration Reference to the

Acceleration Feedback Load Observer.
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Load Observer Configuration

This section applies to only the Load Observer feature for the Kinetix 5300,
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 = o.

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
Hz.

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 93 - Load Observer with Velocity Estimate: Kinetix 6500 Drive

Load Obhserver
Configuration: Load Observer with Velocity Estimate -
Bandwidth: 311.51495 Hertz
Integrator Bandwidth: 0.0 Heriz

For more information, see the Motion System Tuning Application Technique,
publication MOTION-AT00s.
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Adaptive Tuning

The Adaptive Tuning feature is an algorithm inside of the drive. This feature
continuously adjusts or adapts various filter parameters and control loop gains
to compensate for unknown and changing load conditions while the drive is
running. Its primary functions are as follows:

« Automatically adjust torque loop notch and low pass filter parameters to
suppress resonances

« 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 MOTION-AToOs.

Benefits of Adaptive Tuning

Adaptive Tuning performs the following:

« Automatically suppresses changing resonances

« Minimizes periodic identification of resonance and retuning

« Mitigates the need for a tuning expert

« Reduces decommissioning time, especially for high axis count

« 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. Adaptive Tuning periodically 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.

The configurable Adaptive Tuning parameters from the Compliance Category
of the Axis Properties are listed in the following table. For a list of all of the
Adaptive Tuning attributes, see the Motion System Tuning Application
Technique, publication MOTION-AT00s.

Figure 94 - Adaptive Tuning Parameters

(& Additional Tune 3
"Feedforward ] Compensation ] Torque Notch Filters | Torque Filters | Command Notch Filters ~ Adaptive Tuning | Limits | Planner |
Adaptive Tuning Configuration: |Tracking Notch j 4 Torgue Notch Filter Width Min: ’m -
Torque Notch Filter High Frequency Limit: ’m 4 Hertz Torque Notch Filter Width Max: ’m -
Torque MNotch Filter Low Frequency Limit: ’m = Hertz Torque Low Pass Filter Bandwidth Min: ’m = Hertz
Torgue Motch Filter Tuning Threshold: ’m 4 %% Motor Rated Adaptive Tuning Gain Scaling Factor Min: m -
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Table 37 - Adaptive Tuning Attributes

Parameter Name Description Default Value" Range/Units
+ 5x load observer
Torque Low Pass Filter  |Break frequency for the second order low pass filter that is applied to the | bandwidth 0..10000 Hz
Bandwidth torque reference signal. « 5x velocity loop
bandwidth

Torque Notch Filter N Center frequency of each notch filter that is applied to the toque 0 0..10000 Hz
Frequency reference signal.

0 = Disabled
Adaptive Tuning . . : - 1=Tracking Notch
Configuration Controls the Adaptive Tuning feature mode of operation. 0 = Disabled 9 = Gain Stabilization

3 = Tracking Notch and Gain Stabilization
Tracking Notch Filters® mg;tlij\?;lﬁrn?;(;c)rque notch filters that are automatically tuned by 4 0...4 tracking notch filters
Torque Notch Filter High
Frequency Limit f 4000 1...4000 Hz

- Adaptive Tuning identifies resonances that are not associated with the
Eerqﬁgnl\éotfihmﬁltlter Low command between these low and high frequency limits with magnitudes |4 * 2 * Velocity Loop BW  [1...2000 Hz
quency - —{above this tuning threshold.

ngﬁoﬁlg (ch Filter Tuning 5 0..100% of motor rated torque
Command Notch Filter N | Center frequency of each command notch filter that is applied to the 0 0..10000 Hz

Frequency

command signal.

(1) Some of the default values differ depending on the drive type and firmware version that is used for the application.

(2) When load observer is disabled.

(3) The option for the number of tracking notch filters differs depending on the drive type and firmware version that is used for the application.

162

For the purposes of this manual, resonances are characterized as follows:

« HF resonances are above the low frequency limit
« LFresonances are below the low frequency limit
« MF resonances are slightly above the low frequency limit

Rockwell Automation Publication MOTION-UMOO3N-EN-P - November 2022



Chapter 8 Commission an Axis

Adaptive Tuning Configuration

The modes of adaptive tuning operation include:

« Disabled

« Tracking Notch

« Gain Stabilization

« Tracking Notch and Gain Stabilization

You access adaptive tuning from the Compliance tab on the Load Category
page.

Disabled

Adaptive Tuning is always running in the background to identify motor side
resonances, even when the feature is disabled.

Adaptive Tuning

Adaptive Tuning Configuration: |Disabled j

Tracking Motch Filters: |4

Torgue Motch Fitter High Frequency Limit: |4DDD.D Hertz

Torgue Motch Fitter Low Frequency Limit: |255.33584 Hertz

Torgue Motch Fitter Tuning Threshold: |5.D % Motor Rated

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 change
over time. The Adaptive Tuning output parameters can be selected and
monitored in the Drive Parameters tab of the Axis Properties dialog box.

Categories

- General Drive Parameters to Controller Mapping
- Mm"h . Parameters to be read each cycle: Parameters to be written each cycle:

i Model
M;l;?g:x:::;ck Name Value - Nams valus -
- Scaling +/ |TorqueNotchFitterFrequencyEsti.. 0.0 VelocityTrim 00| |
- Hookup Tests V] [Torg hFilter 0.0 TorqueTrim 0.0
.- Polarty 7] | TorqueLowPassFiter 0.0 [ | | AccelerationFesdforwardGain 0.0
Autotune / | AdaptiveTuningGainScalingFactor 0.0 [ | VelocityLoopBandwidth 37027178
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Tracking Notch

Typically the Torque Notch Filter Frequencies on the Compliance tab of the
Axis Properties dialog box are applied to the torque notch filters. In this mode,
the Torque Notch Filter Frequency Estimates that are identified by the drive
are applied to the torque notch filters instead.

Categories:

4| Compliance Compensation

Torgque Low Pass Filtter Bandwidth: 1571.344 Hertz Parameters...

Torgue Notch Filters

Torgue Motch Fitter Frequency: 0.0 Hertz

Torgue Motch Fitter 2 Frequency: 0.0 Hertz

Torgue Motch Fitter 3 Frequency: 0.0 Hertz

Torgque Motch Fitter 4 Frequency: 0.0 Hertz

Adaptive Tuning

Adaptive Tuning Configuration: |T|ac:king Notch j
""" Fosition Loop Tracking Motch Filters: |4
----- Velocity Loop
..... Acceleration Loop Torque MNotch Fitter High Frequency Limit: |4DDD.D Hertz
""" Torque/Curert Lo Torgue Motch Fitter Low Frequency Limit: |314.ZEEE Hertz
..... Pl

Hanl.ﬂer Torgue Motch Fitter Tuning Threshold: |5.D % Motor Rated

..... loming
""" AC‘[IDHS. Command Notch Filters
----- Exceptions
----- Cyclic Parameters — Command Motch Filter Frequency: 0.0 Hertz
""" Parameter List Command Motch Filter 2 Frequency: 0.0 Hertz
..... Status j

Gain Stabilization

Adaptive Tuning performs two primary functions in modes with Gain

Stabilization.
E and Torgque Motch Fitter 4 Frequency: 0.0 Hertz
- Backlash
Adaptive Tuning
Adaptive Tuning Configuration: |Gain Stabilization j
""" Fosition Loop Tracking Motch Filters: |4
----- Velocity Loop
..... Acceleration Loop Torque MNotch Fitter High Frequency Limit: |4DDD.D Hertz
""" Torque/Curert Lo Torgue Motch Fitter Low Frequency Limit: |314.ZEEE Hertz
..... Pl
Hanl.ﬂer Torgue Motch Fitter Tuning Threshold: |5.D % Motor Rated

..... oming

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 that is identified by
the drive 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.
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The gain stabilization function detunes control loop gains to suppress any
remaining resonances and stabilize the system. The Adaptive Tuning Gain
Scaling factor scales the following gains:

Load Observer Bandwidth

Load Observer Integrator Bandwidth
Velocity Loop Bandwidth

Velocity Loop Integrator Bandwidth

Position Loop Bandwidth

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 situations 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:

HF resonances that filters do not already suppress

MF resonances that filters suppress where the filter bandwidths are too
close to the closed-loop bandwidth

LF resonances that result when Load Observer is not applied with the
recommended out-of-box settings

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.
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Tracking Notch and Gain Stabilization

When Tracking Notch and Gain Stabilization are enabled, the drive applies the
Tracking Notches if necessary, followed by Gain Stabilization, if necessary.

i Observer
----- Position Loop
----- Velocity Loop
----- Acceleration Loop
----- Torgue/Curmrent Lo
----- Planner
..... Homing

Torgque Motch Fitter 4 Frequency: 0.0 Hertz

Adaptive Tuning

Adaptive Tuning Configuration: |T|ac:king Motch and Gain Stabilization j

Tracking Motch Filters: |4

Torgue Motch Fitter High Frequency Limit: |4DDD.D Hertz

Torgue Motch Fitter Low Frequency Limit: |314.ZEEE Hertz

Torgue Motch Fitter Tuning Threshold: |5.D % Motor Rated

Notch Filter Tuning sets the torque notch filters to suppress High Frequency
resonances that may exist. 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 system is detuned if one or more of the following conditions exist:

« Atorque notch filter was set to suppress a 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

« The torque low pass filter was set to suppress a MF resonance, but its
bandwidth is close enough to the closed-loop bandwidth to cause

instability

+ Any additional unsuppressed resonances are present.

For detailed descriptions of the Adaptive Tuning Status Bits, see the Motion
System Tuning Application Technique, publication MOTION-AT00s5.
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Command Notch Filters

Even when all motor side resonances are suppressed and the motor shaft is
tightly controlled using closed loop feedback, the load end effector can still
oscillate at a few Hertz through a compliant mechanical connection or linkage
to the motor. These oscillations are load side resonances that are unobservable
in the feedback signal and are not measurable by the feedback device on the
motor.

Benefits of Command Notch Filters

The Command Notch Filters can be used to minimize load side resonances
that result in end effector vibration that is common in robots, cranes,
cantilevered loads, anti-sway, liquid sloshing, laser cutting, and material
handling applications.

Command Notch Filter Configuration

To apply a Command Notch filter, first specify a smooth reference move
profile. Then determine the load oscillation frequency with either an empirical
formula, a stopwatch, or a high speed camera and then apply a command
notch filter at that frequency.

Command Notch Filters

Command Motch Filter Frequency: 0.0 Hertz
Command Motch Filter 2 Frequency: 0.0 Hertz

For more details about the Command Notch filters, see the Motion System
Tuning Application Technique, publication MOTION-ATOOs.
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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

168

Torque/Speed Power/Speed Thermal Summary Drive Mator

Selected Solution (2 Available)

©
Motor
= < Size Down VPL-BO633M-00000¢ Size Up >

I 76.8%
ET |
|
E 55351
E 2
£ ;
E . Drive
¥ L] < Size Down 2198-D020-ERS3 Size Up >
]
. Thermal Capacity [ 18.7%
15 .
Average Current: | 187
u 142
10 - 197

as

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; =1 22.4%
Peak Torque: Jli======T] 52.2%
Inertia Ratio 553511

See Help for Selecting Drives and Motors on page 16 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:

« Home to establish initial conditions
« Incrementally Move to a physical position
« Monitor system dynamics under specific conditions
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Run a Motion Command

Running a Motion Direct Command with Test Mode enabled applies the
following conditions:

Event based instructions, such as MAR, MAH are not supported by the
controller loop back mode.

A CIP Axis configured with Position Loop and Test Mode enabled allows
the use of MAM, MAJ, MAS, MAW, MCD, MRP, MDAC, MDW, MAOC,
MDOC, MAPC, MATC, MCCP, MCSV, and MAG instructions to work
similarly to the way they work on real devices.

If the CIP Axis is configured with any Control Mode, such as Position,
Velocity, Torque, or Frequency Control Feedback Mode and test mode is
enabled, the controller loop back mode allows the MGS, and MGSP
instructions to work similarly to the way they work on real devices.

If the CIP axis is configured with test mode enabled, the controller loop
back mode allows the MDCC, MCTO, MCTP, MCTPO, MCCD, MCCM,
MCPM, and MCLM instructions to work similarly to the way they work
on real devices.

If the feedback only axis is in test mode, the controller loop back mode
supports only a limited number of instructions. These instructions are
listed in the following table.

Feedback Only Axis is . . Feedback Only Axis is
p 4 Feedback Only Axis is . A

Compatible with used for Master Axis Only | Incompatible with
Instruction Instruction

State Control MASD, MASR -

Event Control MAW, MDW -

Move Control MRP, MAS MAG, MDAC, MAPC MAM, MCD, MATC

Multi-Axis Coordinate MCTP, MDCC MCLM, MCCM, MCCD -

Group Control MGSP, MGSD, MGSR, MGS -

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.
(o TR [l
[ 3APF 755_Asis 1
=43 Ungrouped Axes Enim s
5 fxis 00 Monitor Axis Ta
L5 fis 01 g
s
@Ax?sﬂZ Fault Help
---gAxlsﬂB Clear Axis Faults
- A Axis 08
- A Axis 09 ¥ cut Cirl+X
- A Aais 1 Copy Ctrl+C
A fois 10 Paste Ctrl+V
-4 Al 101 Delete Del
-2 s 11
2 fods 12 Motien Direct Commands..,
X N
gtlsii Manual Tune...
15 Motion Generator...
A Axis 15
X Ais 16 Cross Reference Ctri+E
A Pais 17 o b
-7 Add-0n Instructions
9.85 rI?:Itza Types Properties Alt+Enter
Ll Defi ol
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Figure 95 - Motion Direct Commands Dialog Box

¢ Motion Direct Commands - K6K_fxis:2 =N EcE|=<=|
Commands: Motion Axis Jog
By MDS o | Pods KEK_Auds - E]
B MAFR
=23 Motion Move Label Operand -
Ty MAS Direction Farward
B MaAH L [ 0
B MA Speed Units Units per sec
gy A Accel Rate 100 L
By MAG Accel Units Units per secZ
.|| |Decel Rate 100
g MCD 1 Decel Units Units per secZ
B MRP Profile Trapezoidal L4
=1+[E3 Motion Group Accel Jerk 100
B MGS | |Decel derc 00
e MGSD Jeric Units % of Time
.0y MGSR Merge Disabled T
By MGSP
2155 Mnfinn Fuent T | 44y  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

Motion Group Shutdown

Execute ] [ Close ] [ 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.

You can access an axis by using the pull-down list. Axis status indicators are in

this dialog box.
% Motion Direct Commands - K6K_2:3 o o ]
Commands: Motion Servo On
-3 Motion State . | Ads: K6K_2 | [
i MO : o

B MsF . ~ | Show: AXIS_CIP_DRIVE, AXIS_CON ~
B MASD |Name == | Data Type | Description -
g :SZR = § [ Axis_015_Consumed AXIS_CIP_DRL..
T MDF § A 15 AXIS_CIP_DRI
@ VDS § A 16 AXIS_CIP_DRI
T MAFR | & § Ais_1T AXIS_CIP_DRL..

=3 Motion Move +-Axis_ 101 AXIS_CIP_DRL..
- Bp MAS +-KBK_2 AXIS CP DRI... =

T MAH H-PF_755_Axis_1 AXIS_CIP_DRI... ill
% MA] -
ow controller tags
. T MY h
Show program tags

Axis State:

Axis Fault:

Start Inhibited:

Motion Group Shutdown Execute Help

Axis Status Indicators
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This dialog box is an example of axis indicator values.
% Motion Direct Commands - Axis_23:9 EI

Commands: Motion Servo On

..... % [0 .| s Aods_23 - =

<3
=
2

m

..... R MAFR

..... B MRE ul L DAMGER.: Executing motion command with controller in
Program or Run Mode may cause axis motion.

g Safe Torgue Off bypassed
Axis State: Runining Safety State: Mot Running (Torque Permitted)
Axis Fault: Mo Faults

Start Inhibited: Mot Inhibited

] (e

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 MOTION-RMo03.

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 10.

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.
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A\

ATTENTION: Consider the consequences of allowing motion by using
MDC 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.

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.

Table 38 defines which drive supports the type of STO functionality.
Table 38 - Drives That Support Safe Torque Off (ST0)

Drive Mechanism Axis Status | STO Configuration
Kinetix 350 servo drive Hard-wired GuardStatus | None
Kinetix 5300 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 2138-xxxx-ERS4 servo drives Integrated SafetyStatus | Logix Designer application
Kinetix 6500 servo drives with 2094-EN02D-M01-S0, o
Safe Torque Off control module Hard-wired GuardStatus | Webpage
Kinetix 6500 servo drives with 2094-EN02D-M01-S], o
Safe speed monitoring Hard-wired GuardStatus | Webpage
PowerFlex 755 drive with Safe Torque Off Option w
module (20-750-S0) Hard-wired GuardStatus | Webpage
PowerFlex 755 drive with Safe Speed Monitor Option o
module (20-750-S1) Hard-wired GuardStatus | Webpage
PowerFlex 755 drive with Integrated Safety - Safe Integrated SafetyStatus | Logix Designer application
Torque Off Option module (20-750-83) Hard-wired GuardStatus | None
PowerFlex 755/755T Integrated Safety Functions Option | Integrated SafetyStatus | Logix Designer application
Module (20-750-4) Hard-wired GuardStatus | None
Hard-wired GuardStatus | None
PowerFlex 527 drive —— —
Integrated SafetyStatus  |Logix Designer application

For detailed information on the Safe Torque Off function, see one of the

following publications:

« Kinetix 5300 Single-axis EtherNet/IP Servo Drives User Manual,

publication 2198-UMo05

« Kinetix 5500 Servo Drives User Manual, publication 2198-UMoo1
« Kinetix 5700 Multi-axis Servo Drives User Manual,

publication 2198-UMoo02

« PowerFlex 527 Adjustable Frequency AC Drive User Manual, publication

520-UMo002

« PowerFlex 750-Series Safe Speed Monitor Option Module Safety

Reference Manual, publication 750-RMoo1

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

publication 750-UMo0o2

« PowerFlex 755 Integrated Safety - Safe Torque Off Option User Manual,

publication 750-UMoo4

« PowerFlex 755/755T Integrated Safety Functions Option Module User
Manual, publication 750-UMo05
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Chapter 9

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
passive homes are setting absolute positions as long as an absolute device is
being used.

The controller loopback configuration in the Axis Test Mode only supports the
Home Immediate and Home Immediate Absolute motion sequencing.
Additional Homing Sequences, like Home to Switch and Home to Marker, are
not supported. You must add your own logic to bypass the unsupported
sequences.

See the Integrated Motion on the EtherNet/IP network Reference Manual,
publication MOTION-RMoo3, 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 39 describes guidelines for homing procedures.

Table 39 - Guidelines for the Homing Procedures

Guideline Description

Active homing turns on the servo loop and moves the axis to the home position. Active homing also does the
following:

« Stops any other mation.
« Uses a trapezoidal profile.

To move an axis to the home position, use Active homing.

Passive homing does not move the axis:
For a Feedback-only device, use Passive homing. « Use passive homing to calibrate a Feedback-only axis to its marker.
« If you use passive homing on a servo axis, turn on the servo loop and use a move instruction to move the axis.

The marker homing sequence is useful for single-turn rotary and linear encoder applications because these

For single-turn equipment, consider homing to a marker. applications have only one encoder marker for full axis travel.

These homing sequences use a home limit switch to define the home position:

For multi-turn equipment, home to a switch or switch and « You need a home limit switch if the axis moves multiple revolutions when it runs. Otherwise, the controller cannot
marker. tell which marker pulse to use.

« For the most precise homing, use both the switch and marker.

With unidirectional homing, the axis doesn't reverse direction to move to the Home Position. For greater accuracy,

consider using an offset:

« Use a Home Offset that is in the same direction as the Home Direction.

) o ) « Use a Home Offset that is greater than the deceleration distance.

If your equipment can't back up, use unidirectional homing. |« |f 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.

- On arotary 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.

Decide which direction you want to start the homing sequence in:
Choose a starting direction for the homing sequence. « Positive direction—choose a Forward direction.
« Negative direction—choose a Negative direction.
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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.

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 This section contains examples of active and passive homing.

Active Homing

The examples in Table 40 show different ways to use active homing.

Table 40 - Active Homing Examples

Sequence Description
. . This sequence sets the axis position to the Home Position without moving the axis. If feedback isn't enabled, this sequence
Active immediate home enables feedback.

As with the Active Immediate Home, when this sequence is performed, the controller immediately enables the drive, but rather
than assigning a user configurable Home Position to the current axis actual position and command position, the controller sets
actual position and command position to the current position of the absolute feedback device. This homing sequence produces
no axis motion. Unlike Active Immediate Home, the Home Offset attribute in this case is applicable.

Active Inmediate Absolute

The switch homing sequence is useful for multi-turn rotary and linear applications.

Active Bidirectional Home with Switch then Marker

Homing Vel
1

[\
o Axis Position
\<_.2_J

Return Vel

Axis Velocity

Active home to switch in forward 1: Home Limit Switch Detected
bidirectional 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 Cyclic Travel Mode 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 0.1in./s and it takes 10 ms to detect the home limit switch.

Uncertainty = 0.1in./s x 0.01s = 0.001 in.

The mechanical uncertainty of the home limit switch also affects the homing accuracy.
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Table 40 - Active Homing Examples (Continued)

Sequence Description

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

Active home to marker in forward

bidirectional 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 Cyclic Travel Mode 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 = 11n./s x 0.000001s = 0.000001 in.

This sequence is the most precise active homing sequence available.

Active Bidirectional Home with Switch then Marker

Homing Vel

1

O Axis Position
Active home to switch and marker in forward —

bidirectional 3 Return Vel

Axis Velocity

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 Cyclic Travel Mode Axis, the move back to the Home Position takes the shortest path (that is, no more than 'z 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.
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Table 40 - Active Homing Examples (Continued)

Sequence

Description

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. If it's in the same direction as the Home Direction, the axis moves to the Home Offset position.

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. If it's in 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. If its in the same direction as the Home Direction, the axis moves to the Home Offset position.

Passive Homing

The examples in Table 41 show different ways to use passive homing.

Table 41 - 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 mation.

Passive Immediate Absolute

When this sequence is performed, rather than assigning a user configurable Home Position to the current actual axis position, the controller
immediately sets the actual position to the current position of the absolute feedback device. This homing sequence produces no axis motion.
Unlike Active Immediate Home, the Home Offset attribute in this case is applicable.

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 fram the point where this value detects the marker.
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Absolute Position Recovery
(APR)

APR is the recovery of the absolute position of an axis that has been machine-
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.

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.

If the Axis Test Mode feature is enabled, then the APR function is bypassed.
Axis Test Mode cannot interfere with the application of homing and APR made
outside of Axis Test Mode.

After a power cycle, disabling Axis Test Mode, or a project download, the
controller sets the axis start position at 0.

The axis moves to a specific position and cannot have any relationship to the
position of the axis on the actual machine if all the axes in the machine have

not been homed before the operation. Any time the Axis Homed status bit is
cleared, the axis must be homed.

APR Terminology
Table 42 describes terminology that is related to the APR feature.

Table 42 - APR Terminology Descriptions

Term Description

Absolute Feedback Position Position value that is read from an absolute 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.
Position registers in the Logix 5000™ controllers after the following

Absolute Position !nstructions have been exgcuted on a machine with an absolute or an

Absolute Machine Reference Position incremental feedback device:

Machine Reference Position « MAH, machine home

« MRP, machine redefine position

Establishes a Machine Reference Offset as follows:

HomeDffset =

A machine home/reference ConfiguredHomePosition - AbsoluteFeedbackPosition
AbsoluteMachineReferencePosition = AbsoluteFeedback Position
+ HomeOffset

Recovers the Absolute Machine Reference Position by maintaining the

Absolute Position Recovery (APR) Home Offset through various scenarios as described on page 180.

Rockwell Automation Publication MOTION-UMOO3N-EN-P - November 2022 179



Chapter 9 Homing

Position Recovery Considerations for Logix 5000 Controllers

There are differences in the way the ControlLogix® 5560, GuardLogix® 5560,
and the ControlLogix 5570 controllers recover machine position:

« 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.

« 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.

« 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.

« 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.

« 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.
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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.

APR Scenarios

ATTENTION: Whenever memory becomes corrupt, you lose position
even if you have it stored on a memory card.

Table 43 on page 182 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.

« Allrelevant axes are integrated motion axes.

« 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 43 - APR Recovery Scenarios

Table 43 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.

Scenario

Event

Machine Reference Retained

Controller

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 memary card.

3. Axes are moved and re-referenced.

4. System is restored from memory card.

Result
The system absolute position is restored to re-referenced positions and
the Home bit remains set.

Yes

Steps

1. Axes are homed.

2. Project is saved to memory card.

3. Same memoary 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(Z)

Change controller without a memary card.

No

Controller power cycle without battery.“)

NOB)

Controller removal and insertion under power (RIUP) without battery.“)

NOB)

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 bit is cleared.

No®

1. Controller and drives remained powered.
2. Hardware feedback failure on an axis.

No®

Controller and drives remained powered

Event Machine Reference Retained
Disconnect and reconnect the Ethernet cable. Yes

Disponnect and reconnect the same feedback and/or motor cable on an Yes

axis.

Inhibit or uninhibit an axis or drive. Yes
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Table 43 - APR Recovery Scenarios
Event Machine Reference Retained
Save to a memory card with a homed axis and you initiate the restore. Yes
RIUP controller. Yes
Cycle power-on contraoller. Yes
Cycle 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
memory card. The machine must be referenced again because RAM No®
memory is corrupt. There is no way to retrieve the machine reference 0
positions from a memory card after machine memory becomes corrupt.
User program that runs with a homed axis and you manually restore the
Battery backed controller user program from a memory card.
If you reset the machine reference by using MAH or MRP after storing the Yes
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 is
restored to the reference stored in RAM.
Battery backed controller: Restore by taking the memory card to another
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 Yes
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-RM0O3 for more information.
Event Machine Reference Retained
Transfer the memary 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 Yes
controller.
2. The user program has been saved on a memory card with integrated
Change controller motion on the EtherNet/IP network axes homed.
Transfer the memory card from the first controller to the second with the
following preconditions.
1. The second controller has the same user pragram with the controller Yes
being swapped.
2. The second controller has its axes homed.
Event Machine Reference Retained
Reload the same user program from a memory card. This scenario assumes
Same controller that the axis is homed in RAM before reload. Yes
Update controller firmware from memory card. Yes
Event Machine Reference Retained
Controller remains powered or power cycled P -
with battery and power cycle drives Change the drive with the same or different catalog number. Yes
Change the motor but not the feedback device. Yes
Event Machine Reference Retained
Change the name of an axis. Yes
Download the same program to the controller. Yes
Download same program with no hardware . "
changes 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
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Table 43 - APR Recovery Scenarios

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.
Tip: Save the project as an .ACD file to recover the absolute position.

No

There are changes to the axis scaling attributes.

No®

Event Machine Reference Retained
Position feedback

The position feedback device was disconnected or reconnected. Yes

Event Machine Reference Retained

The position feedback device was disconnected or reconnected. Yes

The feedback device changed. No®
Feedback device The position feedback device was swapped. Nol®

The position feedback device failed. No®

The position feedback polarity changed. No®

The Feedback mode changed. No®

Event Machine Reference Retained
Restore

Restore from the memary card. Yes

Event Machine Reference Retained
Inhibit or Uninhibit Inhibit or uninhibit an axis. Yes

Inhibit or uninhibit an 1/0 module. Yes

Axis Unassigned or Assigned to Motion Group

Event Machine Reference Retained
Axis assigned to a motion group. Yes
Axis unassigned to a motion group. Yes

Axis Unassociated or Associated to Motion
Device

Event Machine Reference Retained
Axis associated to a motion device. Yes
Axis unassociated to a motion device. Yes

Studio 5000 Logix Designer Application
project

Event Machine Reference Retained
Import or export the project download. Yes
Download the project download of new or copied axis. Nol
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Table 43 - APR Recovery Scenarios

Drive Cycle power to the drive with absolute feedback.

Event Machine Reference Retained
The drive cycled power with incremental feedback. No
The drive firmware updated with incremental feedback. No
Change the drive. Yes
Cycle power to the drive. Yes
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

Event

Machine Reference Retained

Scaling Scaling signature has changed.

The scaling signature changed. This change includes Transmission, Linear
Actuator, Motion Resolution, and Motion Unit attribute changes.

No®

U]

(2)
§)

(&)

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.

The controller cannot generate the fault because the data cannat be preserved.

When any of these conditions occur, the Axis Homed bit, 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.
Not retained for the new or copied axis.
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APR Faults

186

An APR fault is generated when the system fails to recover the absolute
position of the axis after power cycle, reset, or reconnection. When an APR
fault occurs, the actual position of the axis is no longer correlated to the
position of the axis before the power cycle, reset, or reconnect. APR Faults can
be generated during initial axis configuration or during operation. APR faults
are recoverable and can be cleared with a Fault Reset request. See

See Resetting an APR Fault on page 191.

APR Fault Conditions

The axis must be in the homed state, with the Axis Homed bit set, for an APR
Fault to occur.

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.
« Auser program is downloaded.
« Auser program and tags are restored from the memory card.
- Manual Restore
- Power-up restore, when configured
« Firmware is updated via ControlFLASH™ software.

« An SSVto 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.

APR Download Checks

The following checks are made during a download of a project:

1. Doesthe Axis exist? If not, then it is a new axis and no APR fault occurs or
is generated.

2. Does the Scaling Signature match the saved Scaling Signature?

Does the Feedback Serial Number match the saved Feedback Serial
Number?

4. Does the Mover Axis Assignment Sequence match the saved Mover Axis
Assignment Sequence?

If these checks pass, absolute position is restored.
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APR Monitoring During Operation

During operation, the system monitors the following conditions:

1. Isthe Feedback Integrity Status bit cleared?

2. Were Scaling Signature dependent attribute values changed by using an
SSV instruction?

If any of these conditions occur, an APR Fault is generated and the Homed
Status bit is cleared. In the case of a cleared Feedback Integrity bit, there still is
an opportunity to restore absolute position if an absolute position feedback
device is used. If on a subsequent Fault Reset, the system finds that the
Feedback Integrity bit is set, the APR function restores absolute position and
the Homed Status bit.

Similarly, if on a subsequent drive power cycle or drive disconnect/reconnect,
the system finds that the Feedback Integrity bit is set, the Feedback Integrity
Loss Fault is cleared and the APR function restores absolute position and the
Homed Status bit. However, absolute position is not restored, and the Homed
Status bit remains clear when connected to an incremental feedback device,
necessitating re-execution of the axis homing procedure.

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

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 size 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.

Types of APR Faults

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 44 - Standard APR Fault Descriptions (Attribute 756)

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 Position Feedback Serial Number does not match saved Feedback Serial
Mismatch Number.
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Table 44 - Standard APR Fault Descriptions (Attribute 756)

Value

Exception

Description

4

Buffer Allocation Fault

Caused when there is not enough RAM memory left to save APR data.

5

Scaling Configuration Changed

Scaling attribute configuration for this axis does not match the saved
scaling configuration.

Feedback Mode Change

Feedback Mode has changed and does not match the saved Feedback
Mode configuration.

Table 45 - Rockwell Automation Specific Fault Descriptions (Attribute 905)

Value | Exception Description
. . After you get this fault, the APR feature stops working until you replace the
! Persistent Media Fault ControlLogix 5560 or GuardLogix 5560 contraller.
2 Firmware Error Used to trap unexpected firmware errors.
APR Fault Examples
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.

£ Axis Properties - CIPAxis = =]
Categories
Genersl Scaling to Convert Motion from Controller Units to User Defined Units
£ Motor — -
. Model Load Type: Direct Coupled Rotary = Parameters...
Motor Feedback Transmission
E : :
Polariy
Mutotune Actuator
= Load <none;
i... Backlash
Posiion Loop 1.0 Millmeter/Rev
Velocty Loop 10 Milimeter
Torque/Curert Loop
Planner Scaling
Homing Units: Position
Actions
o mctors Scaling 10 Posiion Units per 10 Mtor Rev
Parameter List Travel
Status Mode: G -
Faults & Alams e
Tag 1000.0
Unwind: 10 B T per 10 Cycle
Soft Travel Limits
s State:
Manual Tune ok | [ Cancel | [ Mooy | [ Hebp
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Online Scaling

Any change or SSV message that results in a motion resolution change can
generate an APR fault.

£ Axis Properties - CIPAxis

Categories:

General
(= Mator
i Model
----- Mator Feedback
Scaling
Polarty
----- Autotune
- Load
+-- Backlash
Position Loop
Velocity Loop
----- Torque/Curent Loop
----- Planner
..... Homing
Actions
Drive Parameters
----- Parameter List
----- Status
----- Faults & Alarms
Tag

s State:

Manual Tune

= [=E=E
Motion Axis Parameters

Name o | Value Unit -

‘ActuatorDiameter 10 B

ActuatorDiameterUnit Millimeter

ActuatorLead 1.0

ActuatorLeadUnit Milimeter/Rey

ActuatorType <none=|

ConversionConstant 2000000.0 | Motion Counts/Position Units.

LoadType yd Direct Coupled Ratary]

MotionResolution &= 1000000 | Motion Counts/Moter Rev.
$ubun5whngcunﬁguratinn Control Scaling L

WotionUnit Wotor Rev| 3

i i 2.0 |Motor Rev

PositionScalinghumerator 1.0 Position Units

PositionUnits Position Units.

PositionUnwind 2000000 | Motion Counts/Unwind Cycle

Positionl 1.0 |Unwind Cycles

PositionL 1.0 Position Units

ScalingSource From Calculato

SoftTravelLimtChecking No|

SofiTravellimitNegative 0.0 Position Units N

SoftTravelLimitPosttive 0.0 |Posttion Units A

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.

3. Save your project.

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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Resetting an APR Fault

There are three ways to reset an APR Fault:

- Execute an Instruction:
- Motion Axis Fault Reset (MAFR)
- Motion Group Shutdown Reset (MGSR)
- Motion Axis Shutdown Reset (MASR)
- Motion Coordinated Shutdown Reset (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

« Download the same project a second time

5, foriTrak, if a Feedback Integrity Loss APR fault occurs, you need to manually
W)  execute an MAFR command to clear the fault.

The fault will not be cleared with a re-download or power cycling the track.

Absolute Position Loss without APR Faults

The Absolute Position Recovery is not retained after the following:
« Aprojectis exported, saved as an .LsK, and imported (downloaded)
« A major non-recoverable fault (MNRF)
« Apowerloss

A 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

age 180.
« A download of an axis that does not have its home bit set
« 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 zero. Its
Absolute Machine Reference Position is lost. An APR fault is not generated.
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When to Manually Tune an
Axis

Manual Tune

Manual tuning lets you customize your tuning parameters. It also 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
tune an axis in real time.

If you are not sure if you need to manually tune, use this process:

« Ifthe software calculation defaults are acceptable, tuning is complete.

« Ifthe software calculation defaults are not acceptable, and tuning-less
features are available for your drive, configure the drive for tuning-less
operation, otherwise, perform an Autotune. If the results are acceptable,
tuning is complete.

See the Tuning-less Feature Configuration Quick Start Guide,

publication MOTION-QSoo1.

See Autotune on page 152 for details.

« Ifthe results are not acceptable, manually tune the axis.

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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Manual Tune

Current Tuning Configuration

Manual Tune displays the current tuning configuration. All parameters on the
Manual Tuning dialog box are available while online.

A In the 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
fois Corfiguration: [Posiion Loop -] follow!ng values for System
Feedback Configuration: IMctor Feedback '] Damping.
Application Type: lEasic v] :;lmgl.— 15_ 0
Loop Response: Medium - He hlun:]é .
igh=0.
Assigned Group mzﬂ”m >»
Motion Group: | MG =]
B2 Motion Console - K6K_Axis
Manual Tuning Reset
& System bo | . System Damping is for
i AE Hertz . A .
R e setting the axis Bandwidth
= 0.0 50.0 / and Error Tolerance
= e L0 > values
g Damping: .
o

0.8 1.5
E Tuning Configuration

Application Type: Basic

Coupling: Rigid

Gains To Tune
) Position Integrator Bandwidth
2 velodity Integrator Bandwidth

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.
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5 Motian Console - K5300_Axis x|
Manual Tuning Motion Generator More Commands...
§ S;i;ﬂ‘dﬂm ,DD— ® Hertz Commands Motion Axis Move
SCEIEEEEE Y & Ex o :
- b = e
o 0.8 L5 -T2 MAJ Speed 0
Tuning Configuration : Speed Units Units per sec
Position Loop -y MAS Accel Rate 100
Loop Bandwidth: 19.6418 3 ®Hertz T MDS Accel Units Units per sec2
Integrator Bandwidth: [00 =] #Hertz e AR == U pr 553
Integrator Hold: Disabled - Profile Trapezoidal ﬂ
Error Tolerance: 0.81028694 3 #=Position Units
Velocity Loop
Loop Bandwidth: 78.5672 3 aHertz
Integrator Bandwidth: | 0.0 3 Hertz
Integrator Hold: Disabled - Axic State:
Error Tolerance: ’m 4=Position Units/s Axis Fault:
Start Inhibited:
(A Additional Tune 3
Feedforward | compensation | Torque Notch Filters | Torgue Filters | Command Notch Filters | Adaptive Tuning | Limits | Planner |
Velocity Feedforward: 100.0 o
Acceleration Feedforward: 0.0 3 LL
Close Help
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 Remate Program mode by using Motion Direct Commands.
When you tune an axis, your code is net in control of the axis.
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Tune The Axis 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. Toopen Manual Tune, do one of the following:
« Double-click an axis while online with a controller.
« Right-click an axis and choose Manual Tune.
« Click Manual Tune in the lower left of any category dialog box.

The Manual Tune dialog box appears.

<% Motion Console - K5300_Axis x|
Manual Tuning Motion Generator More Commands. ..
« System oo Commands Motion Axis Move
= Bandwidth: 100 F———————— =i
g o0 50.0 Label Operand -
g System '7 e Move Type Absolute
g| Damping: 120 T T Postion 1]
o 8 1.5 Speed 1]
Tuning Configuration Speed Units Units per sec
Position Loop Accel Rate 100
Loop Bandwidth: 19.6418 E' ®Hertz Accel Units Units per sec2
Decel Rate 100
Integrator Bandwidth: |0.0 —] #Hertz Decel Units Units per sec2
Integrator Hold: Disabled -« Profile Trapezoidal ||
Error Tolerance: 081028694 —] #Position Urits
Velocity Loop
Loop Bandwidth: 78,5672 EI Hertz
Integrator Bandwidth: | 0.0 #Hertz
Integrator Hold: Disabled . Auis State:
Errar Tolerance: 111119555 —] #Position Units/s Axis Fault:
Start Inhibited:
(A& Additional Tune hl
Feadforward | Compensation | Torque Notch Filters | Torque Filters | Command Notch Filters | Adaptive Tuning | Limits | Planner |
velocity Feedforward: 100.0 e
Acceleration Feedforward: 0.0 e

A 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.
2. Adjust your settings according to your application.
3. When you change a value, it is sent to the controller immediately.
4. Execute a command.
5. Watch the result.
6. Make the necessary adjustments and execute a command.
(9) You can click Reset to return to default values.

For more information on how to manually tune, see the Motion System Tuning
Application Technique, publication MOTION-AT00s.
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Motion Generator and Motion The commands on the Motion Generator give you basic control of a closed-

Direct Commands

loop servo axis.

s Motion Console - K6K_Axis

[E=8 B =5

HMotion Generator

More Commands...

Commands ‘Motion

By MsF
@ MAH
By MAD
-Gy MAM
By MAS
@z MDS
@z MAFR

auny [ehuep ¥

Manual Tune Tab

Ads State: Stopped
#Auds Fault: No Faults

Start Inhibited: Mot Inhibited

o] 1 Commands, also called instructions.

. DANGER: Executing motion command with contraller in
/B4, Program or Run Mode may cause axis motion.

The following instructions are available on the Motion Generator dialog box.

Table 46 - Available Instructions

Command Description

MDS Motion Drive Start

MSO Motion Servo On

MSF Motion Servo Off

MAH Motion Axis Home

MAJ 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 =N Eon <=
Commands: Motion Axis Jog
Ty MDS | A KEK_Axis - D
B MAFR.
53 Motion Move L Operand o
B mas Direction Forward
B MaH [Speed 0
s [Speed Unis Unis per sec
T an Accel Rate 100 =
& mac Accel Unts Units per sec2
= || |Decel Rate 100
R MCD ~ || [Decel Units Units per sec?
T MRP Profile Trapezoidal L
{3 Motion Group Aocel Jetk 100
e MGS | [Decel ek 100
B MGSD [Jerk Units % of Time
B MGSR Weme Disabled s
B MGSP
£ mntinmrusnt 7| gy 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
Motion Group Shutdown Beate | [ dee | [ Hep
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Follow these instructions to use a Motion Direct Command.

1. Select MSO (Motion Servo On) and click Execute.
S Motion Direct Comnmands - K6K_Axis:2 [o | = =]

Commands: Motion Servo On
= Motion State .« | As KBK_Aois ~ &
-G F

Ty M5F
T MASD
B MASR o
T MDD
- B MDF
- @ MDS
T MAFR |
=[50 Motion Move
Ty MAS
B MAH
By MAJ
- B MM
- B MAG

o B MCTY - _!B DANGER: Executing motion command with controller in
Program or Run Mode may cause axis motion,

Axis State: Stopped
Auds Fault: No Faults

Start Inhibited: Not Inhibited

——

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 ==
Commands: Motion Axis Move
=-[3 Motion State o | A KEK_fuis = [
- M5O
T MSF Label Operand -
-y MASD Move Type Absolute
Ty MASR _ || |Pestion [1]
- B MDO e 0 =
& MDF Speed Units Units per sec 3
o e Accel Rate 100
& MAFR L4 Accel Units Units per sec2
Decel Rate 100 Wl
-3 Motion Mave Decel Units Units per sac?
- B MAS Profile Trapezoidal
Ry MAH Aocel Jetc 100
- MAJ Decel Jerk 100
% [ Jerc Units % of Time -
T MAG
B Mrn T | 4%  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] (e

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 of up to eight parameter tabs depending on the drive and
firmware that are used for the application:

« Feedforward

. Compensation

« Torque Notch Filters

« Torque Filters

« Command Notch Filters

« Adaptive Tuning

o Limits

. Planner
A You may have to turn all your toolbars off to see the complete
\ Y 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-RMoo3, for detailed information about the
AXIS_CIP_DRIVE attributes.

Feedforward Parameters

The Feedforward tab lets you adjust velocity and acceleration feedforward.

(& Addtional Tune b
Feedforward | Compensation ] Torgue Motch Filters } Torque Filters | Command Motch Filters | Adaptive Tuning ‘ Limits | Planner |
Velocity Feedforward: 100.0 El oy
Acceleration Feedforward: 0.0 3 LS
Attribute Description
Velocity Feedforward A command signal that is a scaled version of the command velacity profile.
Acceleration A signal that is a scaled version of the command acceleration profile.

(1) The attributes that you can edit depend on your drive and firmware revision.
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Compensation Parameters

The Compensation tab lets you input scaling gain and friction offset values.

("R Additional Tune 3
'Feedforward Compensation |Torque Motch Filters ] Torgue Filters | Command Motch Filters | Adaptive Tuning | Limits | Planner |
System Inertia: ,Wl # % Rated/(Rev/s~2) Baddash Compensation Window: ’mt Position Units
Torque Offset: _ 5 Rated Load Observer Configuration: Load Observer with Velodity Estimate
Friction Compensation: 'm 4 % Rated Load Observer Bandwidth: ’Wlﬁ Hertz
Friction Compensation Window: |0.0 El 4= Position Units Load Observer Integrator Bandwidth: | 0.0 4 Hertz
Attribute® Description

Torque or force scaling gain value that converts commanded acceleration

System Inertia into equivalent rated torque/force.

Torque Offset Provides a torque bias when performing closed-loop control.

Friction Compensation }/ﬁlcl:g I2hat is added to the current/torque command to offset the effects of
Friction Compensation Window Defines a window around the command position.

Backlash Compensation Window 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.

Determines the load observer integral gain, Koi, that together with the Kop,

Load Observer Integral Bandwidth multiplies the integrated error signal within the observer.

(1) The attributes that you can edit depend on your drive and firmware revision.

Torque Notch Filters Parameters

The Torque Notch Filters tab lets you adjust configuration values for the torque
notch filters.

(& Addtional Tune N

"Feedforward Compensation Torgue Notch Filters ‘Turque Filters ] Command Notch Filters | Adaptive Tuning | Limits | Planner |

Torgue Motch Filter Frequency: 0.0 4 Hertz Torque Motch Filter Width: 0.707 -

Torgue Motch Filter 2 Frequency: | 0.0 El 4 Hertz Torque Motch Filter 2 Width: | 0.707 El -

Torgue Motch Filter 3 Frequency: | 0.0 3 = Hertz Torque Motch Filter 3 Width: | 0.707 3 -

Torgue Motch Filter 4 Frequency: | 0.0 4 Hertz Torque Motch Filter 4 Width: | 0.707 -
Attribute®” Description

Center frequency of each torque notch filter that is applied to the toque

Torque Notch Filter N Frequency reference signal

Width of each notch filter that is applied to the toque reference signal.
Torque Notch Filter N Width When multiple resonance frequencies are close in frequency, a wider
notch filter can potentially suppress them both.

(1) The attributes that you can edit depend on your drive and firmware revision.
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Torque Filters Parameters

The Torque Filters tab lets you input torque low pass and lag filter values.

(& Addtional Tune M

Feedforward ] Compensation ] Torgue Notch Filters  Torque Filters | Command Notch Filters ‘ Adaptive Tuning | Limite | Planner |

Torgue Low Pass Filter Bandwidth: | 1571.344 3 4 Hertz

Torgue Lag Filter Gain: 1.0 El -
Torgue Lag Filter Bandwidth: 0.0 El - Hertz
Attribute® Description
. . Break frequency for the second order low pass filter that is applied to the torque
Torque Low Pass Filter Bandwidth reference signal.
Torque Lag Filter Gain Sets the high frequency gain of the torque reference Lead-Lag Filter.
Torque Lag Filter Bandwith Sets the lag filter that is applied to the torque reference filter.

(1) The attributes that you can edit depend on your drive and firmware revision.

Command Notch Filters Parameters

The Command Notch Filters tab lets you adjust configuration values for the
torque notch filters.

(A Addtional Tune b
"Feedforard } Compensation I Torque Motch Filters ‘ Torque Filters Command Notch Filters | Adaptive Tuning | Limits | Planner |
Command Motch Filter Frequency: 0.0 El 4 Hertz Command Motch Filter Width: 0.707 El -
Command Motch Filter 2 Frequency: 0.0 El 4 Hertz Command Motch Filter 2 Width: 0.707 -
Attribute®” Description
Command Notch Filter N Center frequency of each command notch filter that is applied to the command
Frequency signal.
Command Notch Filter N Width Width of each command notch filter that is applied to the command signal.

(1) The attributes that you can edit depend on your drive and firmware revision.

Adaptive Tuning Parameters

The Adaptive Tuning tab lets you adjust Adaptive Thing configuration values.

(A &ddtional Tune h
" Feedforward I Compensation ] Torgue Notch Filters | Torque Filters | Command Motch Filters  Adaptive Tuning | Limits | Planner |
Adaptive Tuning Configuration: |Track|ng MNotch ﬂ 4 Torgue Motch Filter Width Min: 0,707 E' -
Torque Notch Filter High Frequency Limit: | 4000.0 etz Torque Notch Filter Width Max: 0,707 e
Torque Motch Filter Low Frequency Limit: | 314.2688 3 4 Hertz Torque Low Pass Filter Bandwidth Min: 157.1344 3 & Hertz
Torque Motch Filter Tuning Threshold: 5.0 3 4 % Motor Rated Adaptive Tuning Gain Scaling Factor Min: | 0.1 3 -
Attribute™ Description
Adaptive Tuning Configuration Controls the Adaptive Tuning feature mode of operation.
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Attribute(?

Description

Torque Notch Filter High Frequency
Limit

Torque Notch Filter Low Frequency Limit

Torque Notch Filter Tuning Threshold

Adaptive Tuning identifies resonances that are not assaciated with the
command between these low and high frequency limits with magnitudes
above this tuning threshold.

Torque Notch Filter Width Min

Torque Notch Filter Width Max

The adaptive tuning Tracking Notch function adjusts torque notch filter
widths proportional to the frequency estimate in relation to the high and
low frequency limits. It sets torque notch filter widths equal to this
minimum width when the frequency estimate is equal to the low frequency
limit. It sets torque notch filter widths equal to this maximum width when
the frequency estimate is equal to the high frequency limit. The default
setting is 0.707 for minimum and maximum width.

Torque Low Pass Filter Bandwidth Min

In modes with Gain Stabilization, Adaptive Tuning incrementally decreases
this bandwidth estimate from its default value in 200 Hz increments until it
suppress resonances that notch filters do not already suppress above the
low frequency limit, if necessary. The Torque Low Pass filter will nat be
decreased below the minimum bandwidth value.

Adaptive Tuning Gain Scaling Factor Min

In modes with Gain Stabilization, Adaptive Tuning incrementally decreases
this gain scaling factor from its default value to stabilize the system if
necessary. The gain scaling factor will not be decreased to a value below
the minimum.

(1) The attributes that you can edit depend on your drive and firmware revision.
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Limits Parameters

The Limits tab lets you input peak, velocity, and acceleration or deceleration

values.
(% Additional Tune 0
Feedforward I Compensation ] Torque Notch Filters | Torque Filters | Command Motch Filters | Adaptive Tuning  Limits |P\annar |
Peak Torgue Limit Positive: 327.14285 3 & %5 Rated Velocity Limit Positive: 118.0 3 # Position Units/s
Peak Torque Limit Megative: | -327.14285 El 4= % Rated Velodity Limit Megative: |-118.0 El 4 Pasition Unitsfs

Acceleration Limit: 54351.953 3 4 Position Unitsfs2
Deceleration Limit: 54351.953 El 4= Pasition Units/s*2

Attribute Description
Floating point that is based on calculations using Max Motor Torque, Max Drive
Peak Torque Limit Torque, Motor Peak Current, Motor Rated Current, and Drive Peak Current
attributes.
Velocity Limit Positive or Negative velacity reference value.

Defines the maximum acceleration (increase in speed) allowed for the
Acceleration acceleration reference value into the acceleration summing junction.
The Kinetix® 350 does not support this attribute.

Defines the maximum deceleration (decrease in speed) allowed for the

Deceleration acceleration reference signal into the acceleration summing junction.

(1) The attributes that you can edit depend on your drive and firmware revision
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Planner Parameters

The Planner tab lets you input the maximum values for acceleration and
deceleration.

(A Additional Tune

Feedforward ] Compensation ] Torgue Motch Filters | Torgue Filters | Command Notch Filters | Adaptive Tuning ] Limits ~ Planner |
Maximum Speed: 'm 4 Position Units/s Maximum Acceleration Jerk: 'm 4 Position Units/s ™3
Maximum Acceleration: 'Wl + Position Units/s~2 Maximum Deceleration Jerk: 'm # Position Units/s~3
Maximum Deceleration: 'Wl 4 Position Units/s~2

Attribute Description

The value of the Maximum Speed attribute that is used by various motion

Maximum instructions to determine the steady-state speed of the axis.

The Maximum Acceleration and Maximum Deceleration values frequently used
by motion instructions, for example, MAJ, MAM, and MCD, to determine the
acceleration/deceleration rate to apply to the axis.

Maximum Acceleration and
Maximum Deceleration

The Maximum Acceleration and Maximum Deceleration jerk values frequently
used by motion instructions, for example, MAJ, MAM, and MCD, to determine
the acceleration/deceleration rate to apply to the axis.

Maximum Acceleration and
Maximum Deceleration Jerk

(1) The attributes that you can edit depend on your drive configuration.

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.

3. To access the torque values, click the Filters tab.
Adjust the torque values as desired.
5. After you adjust the values, click Additional Tune to close the tabs.
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Monitor Tags with the Quick the Quick Watch window lets you monitor the tags in your program while you
Watch Window are executing commands. To open Quick Watch, press ALT+3 or choose it from

& Motion Console - KG6K_Axis [olla]==]
 Manual Tuning Reset Motion Generator More Commands. ..
«|  System Commands Motion Servo Off
B Bodwidi: | 19469685 0; * Hertz
g
= 0.0 50.0 % M50
5 System i ) . e MSF
2| Damping: T MAH
C 0.3 L5 T MAI
_ Tuning Configuration By Mam
Position Loop @ MAS
Loop Bandwidth: 19,469685 H €Hertz B MDS
Integrator Bandwidth: 0.0 | €Hertz S MR
Integrator Hold: Disabled v|e
Error Tolerance: 1.3624167 +| ePasition Units DANGER: Executing motion command with controller in
Velocity Loop 1. Program or Run Mode may cause axis matin.
Loop Bandwidth: 77.87874 + eHertz
Integrator Bandwidth: 0.0 +| ehertz
Integrator Hold: Disabled Tle AxisState:  Stopped
Error Tolerance: 52,256485 +| ePasition Units/s AdsFault:  NoFaults
% DANGER: Tuning may result in unstable axis motion. Start Inhibited: Mot Inhibited
| Execute | | Disable Axis
(% Addttional Tune b
Close Help
Watch
FGuick Watch - g
Name =z| ¢ | Scope Valus +[Force Mask  + | Description
+ KEK_fuis Cortroller flocch fleccl)
KBK_fods. Wat... | Controller 0
KBK_ods. Moti... | Cortroller 0

You create Quick Watch Lists by choosing Quick Watch from the pull-down
menu.

Watch

FQuick Watch l:] |

Bl curent Routine
Value * | Force Mask + | Description
= {ana] fenal
it i
- Ju]
KEK_Awis Wat... |Controller ]

Once you name a Quick Watch List, it available in the ACD, L5K, and LsX files.
Make sure to name your lists. Lists that do not have names are lost when you
close the software.
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Use Motion Generator This example assumes the following:

The servo is off, with session Online
Axis State: Stopped

Axis Faults: No Faults

Choose MSO (Motion Servo On).

This selection readies the drive for motion, and enables the servo loop.

Click Execute.

The axis state goes to Servo = On.

B Motion Console - KEK_Axis =2 ch===|
Manual Tuning Motion Generator More Commands...
«| System Commands HMotion Servo On
=|  Banwidtn: 1465683 U * Hertz
g
2 0.0 50.0 ;S MO
S system 0 U . i+ MsF
g Damping: g . Bz MAH
G 08 L5 e MAI
Tuning Configuration L paM
Position Loop B MAS
Loop Bandwidth: 19.469585 =+ erertz i@ MDS
Integrator Bandwidth: 0.0 = &Hertz Re(EER
Integrator Hold: __D\sah\ad -] e

Error Tolerance: 1.3624167 % €Position Units & DANGER: Executing motion command with controller in

T B\, Program or Run Mode may cause axis maton.
Loop Bandwidth: 77.87874 2 eHertz
Integrator Bandwidth: 0.0 2| eHertz
Integrator Hold: e AxisState:  Running
Error Tolerance: 82.256485 +|| ePosition Units/s Axis Fault: No Faults

I DANGER: Tuning may result in unstable axis motion. Start Inhibited: Mot Inhibited

(% Additional Tung hl

The Motion Console dialog box displays the following:

« Axis State: Running
« Axis Faults: No Faults

The Results window displays the following message.

Going online with controller. ..
Complete — 0 errori=s). 0 warning(=)
Hotion Con=ole — Axis_ 101, M5S0, (16#0000) Ho Error

Select MAH (Motion Axis Home) and click Execute.

Use this step to execute the Homing command to establish a feedback
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:

+ Axis State: Running

206 Rockwell Automation Publication MOTION-UMOO3N-EN-P - November 2022



Chapter 10 Manual Tune

« Axis Faults: No Faults

S Motion Console - KAK_Axis

o e ]

Manual Tuning

Integrator Bandwidth: 0.0

Error Tolerance: 57.55035

Integrator Hold: Disabled -

_ﬁ DANGER: Tuning may result in unstable axis motion.

Motion Generator

&« System Commands
= Bandwidth: hs. 473558 U ==
&
£ 0.0 50.0 & LED)
o System 10 o i~ B MSF
§ Damping: ~Be MAH
© 0.8 1.5 -G MAJ
Tuning Configuration B MAM
Position Loop B MAS
Loop Bandwidth: 19.479559 | eHertz B MDS
- ..y MAFR
Integrator Bandwidth: 0.0 +| €Hertz %
Integrator Hold: Diszbled >|e
Error Tolerance: 11574671 | €Position Units . DANGER: Executing motion command with controller in
Velocity Loop 7[ %, Program or Run Mode may cause axis motion.
Loop Bandwidth: 77.818236 €Hertz

€ Axis State:

«Position Units/s

Running

More Commands. ..

Blue arrows next to a field means that these

values are immediately applied. Once you put
| oeate| avalue in the field and then leave that field, it
is automatically sent to the controller.

(% Additional Tune b

[ Close ] [ Help ]

Errors

Complete - 0 error(s), 0 warning(s)

Motion Console - KeK Axis, MSO, (1640000} No Error
Motion Console - K6K Rxis, MRH, (1640000) No Error

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.

Some examples include the following:

« Watch-window:
Quick Watch tag name = Axis_y.ActualPosition or =
Axis_y.ActualVelocity

« New Trend with Tags:
Axis_y.ActualPosition or = Axis_y.ActualVelocity
- Axis Properties:
Status dialog box = Axis_y.ActualPosition or = Axis_y.ActualVelocity
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5. Click Execute.

@ Motion Console - K6K_Axis

Integrator Hold: Disabled v|e
Error Tolerance: 57.55035 | «Position Units/s

(4 DANGER: Tuning may result in unstable axis motion.

Manual Tuning Reset
& System
S ] € Hertz
S 0.0 50.0
L system
X €
g Damping: Lo U
& 0.8 15
[ Tuning Configuration
Position Loop
Loop Bandwidth: 19.479559 | ¢Herz
Integrator Bandwidth: 0.0 T eHertz
Integrator Hoid: Disabled v|e
Error Tolerance: 11574671 | ePosition Units
Velocity Loop
Loop Bandwidth: 77.818236 T eHertz
Integrator Bandwidth: 0.0 5 eHertz

(=8 B ==
Maotion Generator Mare Commands. ..
Commands Motion Axis Move
;@ M5O Label Operand -
1B msF Move Type [Aosalte
B MAH Postion 00 L
G MAY Speed 0.0
m [ Speed Unts Units persec
By MAS Accel Rate 100.0
| @ ps Accl Unts Units per secZ
LRy mam Decel Rate 000
Decel Units Units per secZ
Profile Trepezoidal -

DANGER: Executing motion command with controlier in

Program or Run Mode may cause axis motior.

AxisState:  Running
AxisFault:  NoFaults
Start Inhibited: Not Inhibited

(¥ Additional Tune

Errors
Motion Console - KGK_Axis, MSO, (1640000) No Error
Motion Console - K6K Axis, MAH, (1640000) No Error
Motion Console - K6K Axis, MAM, (1680000) No Error

The controller performs a controlled axis move.

The Motion Console dialog box appears:

« Axis State: Running
« 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:

- Ifthe settings and response are satisfactory, then tuning is finished

and you can close Manual Tune.

- Ifthe settings or responses are not satisfactory, stay in Manual Tune

and adjust the parameters.
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Status, Faults, and Alarms

There are four ways to find and view faults and alarms:

« Faultand Alarm Log

«  QuickView® Pane

« Tag Monitor, see the individual fault-related attributes
« Drive Status Indicators

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

Figure 96 - Faults and Alarms Log

¥ Auis Properties - K6K_Axis o [FE2]=Es)
Categories
General Fauits and Alarms Log
Motor Date/Time o Source Condition Action End State
+- Model ¥ 1203111969 20:46:17.392 Fautts Cleared  Connection Reset No Action No Action
- Meter Feedback ¥ 1203111987 19:46:03.253 Fautts Cleared Fault Log Reset No Action Ho Action
Scaling ¥ 121211997 19:46:03.276 No Alarms Alarm Log Reset Alarm Off
Hookup Tests
Folarty
- Autetune
- Load
i~ Backlash
... Compliance
- Frction
- Observer
Postion Loop
Velociy Loop
Acceleration Loop
- Tarque/Curent Loop
- Planner
Homing
Actions
Drive Parameters
- Parameter List
Staius
Tag Show [Z]Fauts (%] Alamns Resets
s State Stopped

Table 47 describes the parameters for the Faults and Alarms dialog box.
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Table 47 - Faults and Alarms Dialog Box Descriptions

Parameter Description
Displays the following icons to indicate the state of a fault or alarm:
« Alarm On

Indicator « Alarm Off

« Fault Occurred
« Reset Occurred

Date/Time Displays the date and time the event occurred. The time stamp is the workstation setting.

Displays the source of the event, for example:
« Safety Fault

« Module Fault

« Group Fault

« Axis Fault

« Axis Alarm

Source

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:

Condition « Group Sync Failure

« Bus Overvoltage UL

« All Axis Faults

« Motor Overspeed

« Axis Init Fault

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 sent to a drive,
for example:

« Planned Stop

. « Ramped Stop

Aciion - Limited Stop

« Coast

« No Action

« Aarm Off

« Alarm On

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:

End State « Stopped - Hold
« Stopped - Disable
« Shutdown
« Shutdown Reset
Faults Toggles between faults; display or hide.
MNarms Toggles between alarms; display or hide.
Clear Log Clears bath the fault and alarm logs in the controller for this axis.
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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.

Pl 2094-ENO2D-M01-51 K&K _Drive
Ry Axis 1-192.168.1.31
e AXIS_CIP_DRIVE
Description
Axis State Stopped
Update Period 20ms
Axis Fault Mo Faults
Module Faults Mo Faults
Group Fault Mo Faults
Motion Fautt No Faults
Intialization Faut No Faults
Attribute Error Mo Faults
Guard Fault Mo Fauls
Guard Lock Status Unlocked
Start Inhibited Mot Inhibited
Motor Catalog MPL-A310P-N
<] 1 | r
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 atag description.

« Change the display style of a value.
« Change a force mask value.

« Sort your tags alphabetically.

Scope: Eﬂ Kinetix_6500 ~ Show: Al Tags -
Mame =3| & | Value * | Force Mask € | Style Data Type
|—-KEK_fuis [...} [...} AXIS_CIP_DRIVE

= KBK_Auis fedsFault 1640000_0000 Hex DINT
— KBK_Auis fuisFautt.0 0 Decimal BOOL
— KBK_Awis AudsFault. 1 a Decimal BOOL
— KBK_Auis AwisFault 2 0 Decimal BOOL
-~ KBK_Axis AwizFaut 3 0 Decimal BOOL
—KEBK_Auxis AxisFault 4 0 Decimal BOOL
— KBK_Axiz AwizFault 5 0 Decimal BOOL
— KBK_Awis. AudsFault. & 1] Decimal BOOL
— KBK_Auiz AxisFault. 7 0 Decimal BOOL
— KBK_Awis AodsFault.8 a Decimal BOOL
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Motion Status Use the Status category to:

« Display the status of the axis
« View the current state of the axis and CIP Safety™ drive
« Manually adjust axis drive attributes

The status tab displays the following:

« Position Data (Actual and Command)
« Velocity Data (Actual and Command)
. 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.

« 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_L = ==
Categories:
; General Motion Status
7 Mm;" " Actuzl Postion Actuzl Velocity
- Mode
Analyzer Command Posttion: Command Velocity:
- Motor Fesdback
Scaling _
- Hookup Tests e
Polarity & DC Bus Up ) Power Structure Enabled ) Postion Lock & Torque Limit
- Autotune ) DC Bus Unload ) Tracking Command ) Velocity Lock O Current Limit
& Load O AC Power Loss O Shutdown ) Standstil 3 Themnal Limit
i Backlash
- Compliance
i Observer Digital /0
CZ;";: LLEED O Enable 3 Home ) Mecharical Broke <3 Bus Capactor
 Tomwe /cUmZm Loop O Regstration 1 O Postive Overtravel ) Regenerative Power 3 Shunt Themal Switch
Planner ) Registration 2 ) Negative Overtravel () Contactor Enable ) Feedback Themostat
- Homing O PreCharge {3 Motor Thermostat
Actions
- Drive Parameters
Parameter List
Faults & Alamms
. Tag
s State:
Manual Tune... oK Cancel Appl Help
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Drive Status Indicators

Connection Faults and
Errors

The following two tables detail the meaning of the status indicators per the

axis tags.
Table 48 -
. Required/ Digital I/ | Axis -
Bit Optional Name 0 Status Description
0 R Enable Inout Off 0 Enable is not active
P On 1 Enable is active
Off 0 Home is not active
1 RIE Home Input —
On 1 Home is active
L 0ff 0 Reg Tis not active
2 RIE Registration 1Input —
On 1 Reg 1is active
off 0 Reg 2 is not acti
3 0/E Registration 2 Input a !s 10 'ac e
On 1 Reg 2 is active
Off 0 QOvertravel Fault
4 RIP Positive Overtravel OK Input vertravel e
On 1 No Overtravel Fault
. 0ff 0 QOvertravel Fault
5 R/P Negative Overtravel OK Input
On 1 No Overtravel Fault
Off 0 Feedback 1 Thermostat Fault
6 0/E Feedback 10K Th tat
eecbac ermosta On 1 No Feedback 1 Thermostat Fault
Resistive Brake Release off 0 Motor connected to Brake Resistor
7 0/D 0
utput On 1 Motor connected to Inverter
Mechanical Brake Release | Off 0 Brake is Engaged
8 0/D 0 -
utput On 1 Brake is Released
Off 0 Thermostat Fault
9 0/D Motor Th tat OK Input
olor Thermostat SR inpu On 1 No Thermostat Fault
10..31 - Reserved - - -

For complete information on drive status indicators, refer to the publications
listed in Additional Resources on page 10.

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 49 describes common connection errors.
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Motion Faults

Manage Motion Faults

214

Table 49 - Common Connection Errors

Error

Description

Connection Request Error

error. The connection was not made.

The controller is attempting to make a connection to the module and has received an

Service Request Error

an error. The service was not performed successfully.

The controller is attempting to request a service from the module and has received

Module Configuration Invalid

power structure.

The configuration in the module is invalid. Module Configuration Rejected - invalid

Electronic Keying Mismatch

the software and the module.

Electronic Keying is enabled and some part of the keying information differs between

The controller has these types of motion faults.

Table 50 - Motion Faults

Type Description Example
Caused by a motion instruction:
« Instruction errors do not affect controller operation.
« Review the error code in the motion control tag to see why an A Motion Axis Move (MAM)

Instruction error

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.

instruction with a
parameter out of range.

Fault

Caused by an anomaly with the servo loop:
« You choose whether motion faults cause major faults.
« Can shut down the controller if you do not correct the fault condition.

« Loss of feedback.

« Actual position that
exceeds an overtravel
[imit.

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.

£1-£3 Motion Groups
G

I

New Axis

MNew Coordinate Systemn...
Moniter Group Tag |

Fault Help

Clear Motion Group Faults

Cut Ctrl+X
Ctrl+C

Ctrl+V

Del

Copy
Paste
Delete

Mation Direct Commands...

Cross Reference Ctrl+E 1

Print [ 4
Properties . Alt+Enter |
[Type " IWOTION GROUP Perioaies 1

Rockwell Automation Publication MOTION-UMOO3N-EN-P - November 2022


http://literature.rockwellautomation.com/idc/groups/literature/documents/rm/motion-rm002_-en-p.pdf

Chapter 11 Status, Faults, and Alarms

Configure the Exception
Actions for AXIS_CIP_DRIVE

Rockwell Automation Publication MOTION-UMOO3N-EN-P - November 2022

2. Click

the Attribute tab.

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
fault.

application code that enables the controller to handle the motion

L4 Motion Group Properties - MG

= =]
fois Assignment | Attribute | Tag

Base Update Period: H 2| ms {n 0.5 increments.) | Ads Schedule
Altemate 1 Update: 20 ms

Altemate 2 Update: 20 ms

Mon Major Fault -

One Cycle

General Fault Type:

Timing Model:

Scan Times (elapsed time):
Manx: fus) Rieset Max

Last: fus)

Average fus)

Use exception actions to configure how an axis responds to different exception
events. Exceptions that are applicable for an axis depend on the how the axis is

configured.

A\

ATTENTION: Modifying the Exception Action settings may require
programmatically stopping or disabling the axis to protect personnel,
machine, and property.

O
&

« The method used for stopping an axis for a Stop Drive exception
action depends on the specific exception condition as determined by
the drive. The action does NOT depend on the configured Disable
(MSF) Stopping Action parameter on the Actions page.

« When a previously selected entry is no longer supported due to a
configuration change, most of the conditions 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.

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
e Action to Take Upon Exception Condition
£)- Motor
L. Modsl ion Condition Action -
- Motor Fesdback Bus Overvoltage Factory Limit Disable |
- Scaling Bus Power Blown Fuse Disable
Hookup Tests |Bus Regulator Failure Disable
- Polarity Bus Regulator Thermal Overload Factory Limit | Disable
- Autotune Bus Regulator Thermal Overload User Limit | Disable
- Load Bus Undervottage Factory Limit Disable

DANGER: Modifying Exception
\Action settings may require
programmatically stopping or

i Backlash |Bus Undervotage User Limit Disable
- Compliance C ion Startup Faiure Disable

1=

-
-
Friction Control Module Overtemperature Factory Limit | Disable = disabling the ads to protect
... Observer Controlier Initiated Exception Disable [=d personnel, machine, and property.
Posttion Loop Converter AC Power Loss Lo = Refer to user manual for addtional
~Velocity Loop Converter AC Single Phase Loss Disable - rREsT
- Acceleration Loop Converter Ground Current Factory Limit Dizable >
- Torque/Currert Loop Converter Overtemperature Factory Limit Disable >
Planner Converter Pre-Charge Failure Disable -
- Homing Converter Pre-charge Overload Factory Limit | Disable -
- Actions Converter Thermal Overload Factory Limit Disable >
--cept)ons Converter Thermal Overload User Limit Disable L
Cyclic Parameters Enable Input D¢ Dizable -
Parameter List |Excessive Position Error Disable -
- Status |Excessive Velocity Error Disable =
- Faults & Alams IFeedback Data Loss Factory Limit Disable =] =
Tag
Podis State

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.
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Figure 97 - Action Parameter Group Dialog Box

12 Axis Properties - K6K_Axis = |- ==]
Categories:
General Motion Axis Parameters
(=) Mator
e
Motor Feedback
Scaling Name v [ value Unit
Hookup Tests FeedbackDataLossUserLimit 4| Data Packets
Polarity F ossUserLimit 100.0|% FL Vollage Drop
Autotune InverterOverbadAction <none:
= Load InverterThermalOverioadUserLimit 110.0 % Inverter Rated
-~ Backlash WechanicalBrakeControl Automati
i Compliance WechanicalBr 00|s
Friction || MechanicalBrakeReleaseDelay 00[s
t.. Obsarver MotorOverloadAction SLLLS
Position Loop WotorThermalOverioadUserLimit 110.0 % Hlotor Rated
Velacty Loop ProgrammedsStopMode Fast Stop|
Acceleration Loop | |ResistiveBrakeContactDelay 00[s
Torque/Current Loop ShutdownAction Disable]
Planner StoppingAction Current Decel & Disablg|
Homing imit 1.0]s
Actions g 288/62973 | % Hlotor Rated
Drive Parameters y 0.8333333 | Posilion Units/s
VelocityThreshald 75.0 | Position Units/s
Status
Favits & Alams
Tag
fuds State Unconnected

Table 51 - Action Tasks and Related Faults

Task Choose Description

Shutdown is the most severe action. Use it for faults that could
endanger the machine or the operator if you do not remove
power quickly and completely.

A fault happens when the following occurs:

Shut down the axis and let it coast Shutdown « Axis servo action is disabled

toastop. « Servo amplifier output is zeroed
« Appropriate drive enable output is deactivated
« OK contact of the servo module opens. Use this contact to
open the E-stop string to the drive power supply
A fault happens when the following occurs:
« Axis servo action is disabled
Stop the axis and let the drive « Servo amplifier output is zeroed
stop the axis where you use the Disable « Appropriate drive enable output is deactivated
Stopping Action attribute to « Drive switches to local servo loop control and the axis are
configure how to stop the drive. slowed to a stop using the Stapping Torque

« The servo action and the power structure are disabled if the
axis doesn't stop in the stopping time

Use this fault action for less severe faults. It is the gentlest way
to stop. Once the axis stops, you must clear the fault before 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.
Leave the servo loop on and stop -
the axis at its Maximum Stop Planner | A fault happens when the following occurs:
Deceleration rate. « 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
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Table 51 - Action Tasks and Related Faults

Task Choose Description

Use this fault action only when the standard fault actions are
not appropriate. With this fault action, you must write code to
Fault Status handle the motion faults. For Stop Mation or Status Only, the
Only 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 is still enabled and tracking the command reference.

Write your own application code Ignore instructs the device to ignore the exception condition.
to handle the fault. Ignore For some exceptions that are fundamental to the operation of
the axis, it is not possible to Ignore the condition.

Alarm action instructs the device to set the assaciated bit in the
Axis Alarm word, but does not otherwise affect axis behavior.
Alarm 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.

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.

—B Muotion Groups

2 SR MG

You want to let the controller use the
other axes.

; l:l Ungrouped Axes
.7 Add-On Instructions

See Example: Inhibit and Axis on page 220 and Example: Uninhibit an Axis on
page 221 for more information.
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Table 52 - Inhibit Axes

Before you inhibit or uninhibit an axis, turn off
all axes.

Before you inhibit or uninhibit an axis, know that inhibit/uninhibit of an axis also affects any half axes in the same
drive.
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

Hthernet
[ qwitch

Controller 1756-ENXT

The controller automatically restarts the connections.

To inhibit the axes, inhibit the communication
module.

Do you want to inhibit the integrated motion on the EtherNet/IP network axes?
« YES—Inhibit the T756-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 and 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_¥.ServodctionStatus My _Axis_Y .ServolctionStatus All_Axes Off

[— g
2. Trigger the inhibit with a one-shot instruction.

Your condition to inhibit the Your condition to uninhibit the
axis is on. axis is off. All axes are off. Give the command to inhibit the axis.

v v v ]

‘ My _Axiz_w_Inhibt  My_Axiz_¥_Uninhibit  &I_Axes Off

] F e ] P One Shot Rising
Storage Bit by Ao ¥ Inhibit_SB (5B —
Output Bt My_2xis? ¥ Inkikit_Cmd 008 —

3. Inhibit the axis.

The inhibit command turns on.

¢

My _Axiz_H_Inkibit_Cmol SE

] F Set System Yalue

Clazs Mame MRS
Inhibit this axis. ——— P Instance Name  by_Axis_¥
Attribwte Mame  Inhibitxis

Saurce one
Inhibit the axis. &

4. Wait for the inhibit process to finish.

The following have happened:

« The axis is inhibited.

« Al uninhibited axes are ready.

« The connections to the motion drive module are running again.

What you want to do next?

| My A ¥ InhibitStatus
1LC I
| IF [hoP
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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.

X N

My _Axiz_¥. ZervolctionStatus  My_Axiz Y ServoActionStatus All_Axes Off

| — g

2. Trigger the uninhibit with a one-shot instruction

Your condition to uninhibit the axis ~ Your condition to inhibit the axis is

ison. off. All axes are off. Give the command to uninhibit the axis.
| My _Axis_#_Uninhibit My _2xiz_X_Inhikbit  AI_&Axes_Off =R
] F e ] | One Shot Rising

Storage Bit by _Axiagd Lninhibt_SB HCSB—
Cutput Bt by iz W Uninkibit_Cmd - H00B —

3. Uninhibit the axis.

My _Axizs_w_Uninhikit_Cmd S
— [ Set System Walue
? Clazs Mame AHIS
Uninhibit this axis. —— purIn=tance Mame  hy_&xis_X

The uninhibit command turns on. Attribute Mame ikt s

Source Zero
B

Uninhibit the axis.

4. Wait for the inhibit process to finish

The following have happened:

« The axis is uninhibited.

« Alluninhibited axes are ready.

« The connections to the motion drive module are
running again.

This axis is on. This axis is OK to run.
My _fSxiz ¥ InhibitStatus My _Axis X ServobctionStatus by iz W OM |
| — 1 F {2
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Notes:
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Appendix A

Parameter Group Dialog

Boxes

Categories

- General
Mater
- Mator Feedback
Scaling
- Hookup Tests
- Polarity
Autotune
- Load
Postion Loop
- Welocity Loop
- Acceleration Loop
Torgue/Current Loop
- Planner
Homing
- Actions
- Exceptions
Cyclic Parameters
- Parameter List
Status
- Fautts & Alams
- Tag

Fods State:

Manual Tune...

Figure 98 - Scaling Parameters

Motion Axis Parameters

Parameter Group Dialog Boxes

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.

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.

S
Name a | Value Unit -
ActuatorDiameter 1.0
ActuatorDiameterUnit Milimete:

ActuatorLead 1.0

ActuatorLeadUnit Milimeter/Rev|

ActuatorType <none:

ConversionConstant 1000000.0 | Motion Counts/Position Units
LoadType Direct Coupled Rotary

MotionResolution

1000000 |Motion Counis/Motor Rev

MotionScalingConfiguration

Control Scaling

m

MotionUnit Motor Rev|

Positi i 1.0 |Motor Rev
PositionScalingNumerator 1.0 | Position Units

PositionUnits Position Units

PositionUnwind 1000000 [Motion Counts/Unwind Cycle

PositionUnwindD

1.0

Unwind Cycles

PositionUnwindNumerator

1.0

Position Units

ScalingSource

From Calculato

SoftTravelLimitChecking Noj
SoftTravelLimitNegative 0.0 | Position Units
|| SoftTravelLimtPositive 0.0 | Position Units.
Safety State:
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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
e
Bandwidth: [ 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 Units
@ Axis Properties - CIP_KGK = @
Categories:
Motion Axis Parameters
Parameter Group: Position Loop -
Name o | Value Unit
PosttionErrorTolerance 0.0 | Position Units
PositionintegratorBandwidth 0.0|Hz
P atorHold Disabled
PosttionLockTolerance 0.0 | Position Units
PDs'rtiDnLDDpEandwidth\ 0.0[Hz
VelocityFeed forwardGain 0.0(%
On this dialog box, the list includes the parameters that
are on the Position Loop dialog box and more advanced
parameters.
Name o | Value Unit I
PositionErrorTolerance 0.0 | Position Units
PositionintegratorBandwidth 0.0|Hz
PositionintegratorHold Dizabled -
PositionLockTolerance Dicab ttion Units help
PositionLoopBandwidth Enabled z
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 99 - Frequency Control Parameters
£ Ais Propertics - CIP_K6K o & ==
Categories:
* .. General Motion Axds Parameters
- M
* ... Sealing
- Polarity Name & | Value Unit
Planner BreakFrequency 30.0 [Hz
- Frequency Control BreakVoltage 230.0 [Wolts (RWS)
- Actions FreguencyControlMethod Basic Volts/Hertz)
Diive Parameters MaximumFraquency 130.0 [Hz
- Parameter List 480.0 |Wolts (RMS)
Status RunBoost 8.5 Volts (RMS)
Faults & Alarms 8.5 |Volts (RMS)
Tag
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Program a Velocity Profile and Jerk Rate

This appendix describes how to program a velocity profile and jerk rate.

Program a VE'OCity Profile You can use either of these motion profiles for various instructions:

and Jerk Rate « Trapezoidal profile for linear acceleration and deceleration
« 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 « MCS
« MAM « MCCD
o MAS « MCCM
« MCD « MCLM

For example, if acceleration changes from o to 40 mm/s* in 0.2 seconds, the
jerk is:

(40 mm/s? - o 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
Trapezoidal
I | I |
=2
} } : e Jerk doesn't limit the acceleration and
Time deceleration time:
« Fastest acceleration and | | « The Acceleration and Deceleration rates
deceleration times control the maximum change in Velocity.

« More flexibility in programming

| « Your equipment and load get more stress
subsequent motion

than with an S-curve profile.
| I Time « Jerk is considered infinite and is shown
as a vertical line.

Acce

Jerk
-
__-....

S-curve

Jerk limits the acceleration and
deceleration time:

Time « It takes longer to accelerate and
| | | | decelerate than a trapezoidal profile.

Velocity

Smoother acceleration and . . .
« |f the instruction uses an S-curve profile,
the controller calculates acceleration,

decelergtion that reduces the stress on | | |
the equipment and load . . deceleration, and jerk when you start the

! ! " instruction.
Time « The controller calculates triangular
| | | | acceleration and deceleration profiles.

Time

Accel

Jerk

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.
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Example Profile
At 100% of Time, the acceleration or deceleration changes the entire time that the axis speeds up or slows down.
& | | !
| 100% of Time | / | | N /|/ Speed
| / | | \ |
100% of Time ! | |
i . T—
| I | | Jerk
| L B
| | | \1\ Deceleration
i >
20 i | 100% of Time ~ ~~ f--
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 ather 40%.
o 1 |
: I i l /*/ Speed
| 0% ot Time | | |\~ |
| | | |
60% of Time | | ! |
| | |
| | |

\,

v

30%

I
40% 30%

7 Deceleration

N/

Velocity Profile Effects

Table 53 summarizes the differences between profiles.

Table 53 - 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
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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? ( 200 )
Accel Jerk (Units/Sec®) = * -1
Programmed Speed % of Time
A
Programmed Speed

~—

Accel Jerk

Velocity

Time

If Start Velocity > MAJ Programmed Speed

Programmed Decel Rate? ( )
Decel Jerk (Units/Sec’) = * 200 -1
Max (Programmed Speed, [Start Speed - Programmed Speed]) % of Time
A
Decel Jerk

Velocity

Programmed Speed

\ 4

Time

Jerks for programmed moves, such as MAM or MCLM instructions, in units of
% time are converted to engineering units as follows:
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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/Sec’) = * -1
Max (Programmed Speed, [Start Speed - Programmed Speed]) % of Time
A
< Programmed Speed
"g Decel Jerk
=
Accel Jerk
Time
If Start Speed > Programmed Speed
Programmed Decel Rate? ( 200 )
DecelJerkl = -1
Max (Programmed Speed, [Start Speed - Programmed Speed]) % of Time
Programmed Decel Rate? ( 200 )
DecelJerk? = * -1
Programmed Speed % of Time
A
= «————— Decelderkl
2
<1 Programmed Speed
DecelJerk?2 —\
Time g

DecelJerkl is used while Current Speed > Programmed Speed
DecelJerk? 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.

Speed

40--

20

-20 -7

A

60% of Time

Speed

Jerk

----------------------------------------------------

L 30%! 40% 1300
HI"—D

N : o
. ' ' _A
— ~
MAJL MAJ2

Deceleration

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] = 100
o [EV/S®] Vg [EUS]
1+
Ay [EV/S7]
For Decel Jerk:
2
jg [% of Time] = 100
o [EU/s®] Vg [EUSS]
1+
Oy [EU/S7]
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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

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 a*/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 jerkvalue in

Units/Sec®=2.02/1.0 =
=4.0in/sec

k=1(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 = 13.0 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 jerkvalue in

Units/Sec®=2.02/1.0 =
=4.0in/sec

k=1(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/Sec® =
=10in/sec® * 16 =

=16 in/sec’

Which revision do you have?

« 15 or earlier: % of Time is fixed at 100.

« 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.

Profile Operand

This operand has two profile types:

« Trapezoidal Velocity Profile
« 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
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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
] | |
pd N
] ' I I " Time
B I_I I I
2 | |
I I I I Time
| |
| —
E T I I
| |
| + + | Time
I I

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 233 (fastest and highest stress), or to triangular, see
Programmable S-curve Accel/Decel Time, Acceleration Jerk = 60% of Time on

page 235 (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 23s.

Either you specify the Jerk (either 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).
amax2 [EU/SZI ( 200 )
ja [EUsS®] = -1
Vimax [EU/s] ja [% of time]
Gy 2 [EUIS7] ( 200 )
o [EUS] = B —
Vinax [EU/s] ja [% of time]
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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 235.

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 233.

IMPORTANT  Higher values of the % of Time result in lower values of Jerk Rate
Limits and, therefore, slower praofiles. See the following table for
reference.

Table 54 - Velocity Versus Jerk

. .. | S-shaped Velocity Profile  |S-shaped Velocity Profile
Trapezoidal Velocity | iy 16 = Jerk <100% of | with Jerk = 100% of

Profile® Time®@ Time®
Accel/Decel Jerk in ‘ Max Accel? Max Accel?
Units/sec’ —— ™ S SE—
Max Velocity Max Velocity
Accel/Decel Jerk in o
% of Maximum - 0..100% B
gecelbecel Jerkin |, 1.100% 100%

(1) The example on page 233 (labeled Trapezoidal Accel/Decel Time) uses a rectangular acceleration profile.

(2) The example on page 235 (labeled Programmable S-curve Accel/Decel Time, Acceleration Jerk = 60% of Time) uses a
trapezoidal acceleration profile.

(3) The example on page 235 (labeled S-curve Accel/Decel Time, Backward Compatibility Setting: Acceleration Jerk = 100% of
Time) uses a triangular acceleration profile.
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Calculations are performed when an Axis Move, Change Dynamics, or an

MCS™ Stop of StopType = 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} | | | |
N I I
| |
I I I_I I_I I Time
| | |
o
30% 40% 30%
S-curve Accel/Decel Time, Backward Compatibility Setting: Acceleration Jerk
=100% of Time
I ' | I
g | | I I
2 | | |
! ! "ime
| |

Accel

Jerk

Time
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Enter Basic Loglc The controller gives you a set of motion control instructions for your axes:

« 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)
. Each motion instruction works on one or more axes.

« 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 Servo On L EM——
Bis 7 []% —DN>—
Motion Control Tag —— ot Mation contral ? L ER—

instruction only once. Unintended operation of the control variables can

ATTENTION: Use the tag for the mation control operand of motion
A happen if you reuse the same motion control tag in other instructions.

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 MSO instruction turns on the axis.

Initialize_Pushbutton My fwiz ¥ ServodchlionStatus 50
] E J/E Mation Servo On ENZ—o
Az iz 3 |:| DM =
tdation Contral bdy_Amiz_s_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_Pushbutton My _Auxiz s AwisHomedStatus b fH
J E JE M otion Awiz Home ENZ—
Az by _fuiz_3 |:| DM =
Mation Caontral Py Az ¥ Home ER>—
IPo—
PCo==
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_Axiz_#. ServadctionStatus ol
— A e | MotionAnisJog ENZ—
s My _twiz_4 (L] DW=
M ation Contral by Aiz_ ¢ Jog ER>—
Direction by Awiz_¥_Jog Direction IP3—
&
Speed My Awiz ¥ SetlpManuallogSpeed
Boe
Speed Units Units per zec
More >>|
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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 MAS
e Mation Asiz Stop —CEM2——
At by_dwiz_ o] HCDONI—
Mation Cantral Py dis o MAS HCER>—
Stop Type Jog HCIP—
Change Decel Tes HCPC—
Decel Rate bdy_deiz_3_Setlp ManuallogDecel
1000«
Decel Units [nits per zec?
<< 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.
tMove_Command My Asis ¥ ServadchionStatus bl fbd

Motion Axis Move EEN}—
Bz by Az = |:| DM ==
Moation Cantral My _Axiz ¥ Move HCER>—
Move Type 1] O IP—

= P ==
Pozition 10
Speed by iz SetpdutoSpeedCommand

10e
Speed Units Unitz per zec
tare >>|

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.

ik oW

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.

Rockwell Automation Publication MOTION-UMOO3N-EN-P - November 2022 237



Appendix B

Program a Velocity Profile and Jerk Rate

Choose a Motion Instruction  Use Table 55 to choose an instruction and see if it is available as a Motion

Direct Command.

Table 55 - Available Motion Direct Commands

. . Motion Direct
If You Want To And Use This Instruction Command
Enable the drive and activate the axis loop MS0 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 | MASD Yes
that initiate axis motion. Motion Axis Shutdown
Change the state of an axis ] MASR
Reset the axis from the shutdown state. D Yes
Mation 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 Do
Motion Drive Start
speed.
. : MAFR
Clear all motion faults for an axis. Motion Axis Fault Reset Yes
Stop any motion process on an axis MAS Yes
’ Motion Axis Stop
: MAH
Home an axis. Motion Axis Home Yes
. MAJ
Jog an axis. Motion Axis Jog Yes
Move an axis to a specific position MAM Yes
’ Motion Axis Move
Start electronic gearing between two axes MAG Yes
) Motion Axis Gear
N Change the speed, acceleration, or deceleration of a move or ajog | MCD
Control axis position that is in progress. Motion Change Dynamics Yes
Change the command or actual position of an axis. HRP Yes
. Motion Redefine Position
Calculate a Cam Profile that is based on an array of cam points Mcce No
. Motion Calculate Cam Profile
Start electronic camming between two axes MAPC No
’ Mation Axis Position Cam
. . . . MATC
Start electronic camming as a function of time. o No
Mation Axis Time Cam
Calculate the slave value, slope, and derivative of the slope fora | MCSV No
cam profile and master value. Motion Calculate Slave Values
. MGS
Stop motion of all axes. Motion Group Stop Yes
- MGSD
- . Force all axes into the shutdown state. Motion Group Shutdown Yes
Initiate action on all axes Mo
Transition all axes to the ready state. Motion Group Shutdown Reset Yes
Latch the current command and actual position of all axes. MeSP Yes

Motion Group Strobe Position

238
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Table 55 - Available Motion Direct Commands

. . Motion Direct
If You Want To And Use This Instruction Command
Arm the watch-pasition event checking for an axis MAW Yes
. Mation Arm Watch Pasition
. — . . MDW
Disarm the watch-position event checking for an axis. Motion Disarm Watch Position Yes
: : Arm the module registration-event checking for an axis. MAR Yes
Arm and disarm special event ’ Motion Arm Registration
checking functions, such as
registration and watch position Disarm the module registration-event checking for an axis. MOR _— Yes
Mation Disarm Registration
- MAGC
Arm an output cam for an axis and output. Motion Arm Output Cam No
Disarm one or all output cams connected to an axis HDOC No
’ Motion Disarm Output Cam
. . : - MRAT
Run a tuning motion profile for an axis Motion Run Axis Turing No
: . . MRHD
Run one of the diagnostic tests on an axis. Motion Run Hookup Diagnostic No
Start a linear coordinated move for the axes of a coordinate MCLM No
system. Motion Coordinated Linear Move
Start a circular move for the axes of a coordinate system HCCH No
Tune an axis and run diagnostic ’ Motion Coordinated Circular Move
tests f trol system. Th - - - - -
tgzt: iggl{lzlértch%nfgﬁosvﬁ;m ese Change in path dynamics for the active motion on a coordinate MCCD No
« Motor/encoder hookup test system. Motion Coordinated Change Dynamics
« Encoder hookup test " MCS
« Marker test Stop the axes of a coordinate system or cancel a transform. Motion Coordinated Stap No
Control multi-axis coordinated YCSD
motion Shut down the axes of a coordinate system. Motion Coordinated Shutdown No
Start a transform that links two coordinate systems together. This | MCT No
transform is like bidirectional gearing. Motion Coordinated Transform
Calculate 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 | MCSR No

clear the axis faults.

Motion Coordinated Shutdown Reset

(1) You can only use this instruction with ControlLogix® 5560 or GuardLogix® 5560 controllers.

Troubleshoot Axis Motion

you are running an axis.

Example Situation Page
Why Does My Axis Accelerate When | Stop It? 240
Why Does My Axis Overshoot Its Target Speed? 241
Why Is There a Delay When | Stop and Then Restart a Jog? 244
Why Does The Axis Reverse Direction When Stopped and Started? 246
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This section helps you troubleshoot some situations that could happen while

239



Appendix B

Program a Velocity Profile and Jerk Rate

240

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 (MA]) 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 41 Data 0=  My_Axis_OK

[

===

motion

S-Curve profile in the
instruction that starts the

Cause

\

A

Mation Axis Jog
Axls My_Axis | ... |
Motion Control Jog 1
Direction 1]
Speed Jog_1_Speed
600«
Speed Units Units per sec
Accel Rate Jog_1_Acce!
200«
Accel Units: Units per sec2
Decel Rate Jog_1_Decel
200 &
Decel Units Units per sec2
Profile
Merge Disabled
Merge Speed Programmed

L] Less|

HEN)—
IeCDN e
HER
HP—

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 o before the axis can slow

down.

« The time that it takes depends on the acceleration and speed.
« Inthe meantime, the axis continues to speed up.
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The following trends show how the axis stops with a trapezoidal profile and an

S-curve profile.

Stop While Accelerating
Trapezoidal S-curve
100 b
&0
&0 - \
Jog
stop &0
60
] 40
40 target
speed 20
20 J speed
0
0
i
20

| acceleration
-40

-40

[

instruction.

The axis slows down as soon as you start the stopping

R

jog

0 || speed goes up until
U= acceleration is 0

d
target
speed

/

acceleration I

The axis continues to speed up until the S-curve profile brings the
acceleration rate to 0.
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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]) instruction. Before the axis gets to its target
speed, you try to stop it with another MAJ 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
<Local 4| Data 0= My_sxis_OK ——— A ——
H H _— Motion Axis Jog —{EN ——
Axiz My_axis | ... |
Motion Control Jog_1 (DN =
Direction 1]
—(ER)—
Speed Jog_1_Speed
GO0+ H(P}—

. . . Speed Units Units per sec
The MAJ instruction that starts the axis has a Accel Rate Jog_1_Accel

higher acceleration rate than the instruction m___,.— 200 &
that stops the axis. Units per sec?
Decel Rate Jog_1_Decel
200+
Decel Units Units per sec2

- r Profile S-Curve
S-curve profile % Merge Disabled
Merge Speed  Programmed

«x Less
Jog_ro
Local: 4 Data 0= My _Axis_OK — A ——————————
= ] = Motion &xis Jog HCEN ——
Axlz wy_sxis | ... |
Motion Control Jog_2 H{DNY—
Direction 0
HER—
Speed Jog_? Speed
00e HIP—
Speed Units Units per sec
The MAJ instruction that stops the axis has a Accel Rate Jog_2_Accel
lower acceleration rate than the instruction M 10«
that starts the axis. — 7 Units per sec
Decel Rate Jog_2_Decel
20«
Decel Units Uinits per sec2
- Profile S-Curve
S-curve profile rlf,’/”//’;’ Merge Disabled
Merge Speed Programmed
«x Less

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 o before the axis can slow
down.

« Ifyoureduce the acceleration, it takes longer to get acceleration to o.
« Inthe 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.
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Stop While Accelerating and Reduce the Acceleration Rate

Trapezoidal
100
.
jog I:gmp:I
E0

S-curve

1007

a0

G0

jog

40 target J
speed
speed ’Ip—[

. \
|

acceleration
40

4n

20

-20

40

target
speed

speed goes past
its target

N

/
N\

acceleration

k“_|
[ ]

The axis slows down as soon as you start the stopping
instruction. The lower acceleration doesn't change the response
of the axis.

The stopping instruction reduces the acceleration of the axis. It now takes
longer to 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
<Locab4:| Data.0= My _Axis_OK |
— [ Mation &xis Jog HEN—
Axis My_Axiz | ... |
Motion Control Jog_1 D =
Direction 1]
—ER)—
Speed Jog_1_Speed
B00+« HP—
. . | Speed Units Units per sec
Use the same acFeIeratlon rate as the mstructlL AcceiFaia Jog_1_Accel
that stops the axis. R ——, T, Y
Or use a lower acceleration. Accel Units Units per sec2
Decel Rate Jog_1_Decel
200«
Decel Units Units per sec2
Profile S-Curve
Merge Dizabiled
Merge Speed Programmed
<< Less|
Jog_PH
=Local 4.1 Data 0= My _Axis O ——————— WA —
[ — —— — Mottion Axis Jog = EM —
Axiz Wby _Axis | .. |
Motion Control Jog_2 (DN —
Direction 0
—ER—
Speed Jog_2_Speed
oo+  HP—
. . " Speed Unts: Units per sec
Use the same act?eleratlon rate as the |nstru+|0n‘ A G Jog_2_Accel
that starts the axis. 200+
Or use a higher acceleration. Accel Units Units per sec2
’/J Decel Rate Jog_2 Decel
200«
Decel Units Units per sec2
Praofile: S-Curve
Merge Disabled
Merge Speed Programmed
== Less

Why Is There a Delay When | Stop and Then Restart a Jog?

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
Joo_PB
=Local4:| Data 0= My Axis OK ——————— A
——— === ==———— Motion Auxis Jog - EM ——
Axis My _Axis | ... |
Mation Control Jog_1 DN =
Direction (1]
HER>—
Speed Jog_1_Speed
E00& [IPY—
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 Decel Units Units per sec2
S-curve profile. Profile S-Curve
Merge Disabled
Merge Speed Programmed
<= Less
Jog_PB
=Local:4:| Data 0= ————————— A
JE Mtion Axis Stop EN e=—
Axis My _Axis | ... | (DN =
. . . Maotion Control Stop_1 ER—
The mstruFtlon that stops the axis keeps the S- | Stop Type Jog P—
curve profile. Suppose that you use an MAS —— PC =
instruction with the Stop Type set to Jog. In that
case, the axis keeps the profile of the MAJ

instruction that started the axis.

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 o
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.

Table 11.A
Start While Decelerating
Trapezoidal S-curve
100 100 5
oL N . ?
stop jog -
\_'_‘ jog 0
0 B0 G0
. [rw ||, S/
/" T [l speed goes down until /
acceleration is 0
20 20l ll\_
D 7 : N%
- acceleration <A ) /
acceleration
-40 [ -40 |
. . . The axis continues to slow down until the S-curve profile brings the
The axis speeds back up as soon as you start the jog again. aceeleration rate o 0.

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_PE
=Local 4| Data 0= My_Axis O —  MA—
e e Motion Axis Jog HEN—
Axis My_Axis | .|
hotion Control Jog_1 DN =
Direction o
HER>—
— Speed 1_Speed
S-curve profile in the pes Lot 5006 |(P—
instruction that starts SpeedUnits  Unds per sec
; Accel Rate Jog_1_accel
the motion. e
AccelUnts  Units per sec2
Decel Rate Jog_1_Decel
200 «
Decel Units Units per sec2
™| Profile 5-Curve
Merge Disabled
Stop Type is set to a specific type of Merge Speed  Programmed
motion, such as Jog or Move. <= Less|
Jog_PB
=Locak4:].Data 0= MAS
FE Motion Axis Stop [ECEN =
Axis My_Axis | ... | [={DN =
The stopping instruction changes the | Metion Cortrol Stop_1 H(ER >
deceleration. For example, the Change Sl d‘m P —
. . |t Change Decel =P C et
Decel operand of an MAS instruction is Decsl Rate Stop_1_Decel
set to No. This No means that axis / - 200¢
uses its maximum deceleration rate. ezl UrEESTESE
== Less
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 o before the axis can speed
up again.

« Ifyoureduce the acceleration, it takes longer to get acceleration to o.

« Inthe meantime, the axis continues past o 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
PR p—— o T
= = D
0
B0 E0 \ G0
o \/ﬂ) speed 40 “@ﬂ] jog
0 20 \ _Z_\
0 a
/ speed overshoots 0 and axis
-20 1 . T
-20 I [ — E goes in opposite direction
acceleration deceleration
-40 404 changes
11
e iyt sk o3 st .| PO TSl e gttt s iy Lo s e
lower deceleration doesn't change the response of the axis. 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
=Locab4:)Data.l= My _Axiz QK A
— J === = Motion Axis Jog HEM>——
My_Axis | ... |
Motion Control Jog_1 DN =
Direction (1]
HER>—
Speed Jog_1_Speed
800« [P} —
Speed Units Units per sec
Accel Rate Jog_1_Accel
200«
K i Accel Units  Units per sec2
Use the same deceleration rate in both L w1 _Decel
instructions. 200«
r DecelUnits  Unils per sec2
Profile S-Curve
Merge Disabled
Merge Speed Programmed
<= Less|
Jog_PB
=Local 4:1 Data 0= fil 8.5
1 E EN=—
My_Axis | .. | BDNE=
L Stop_1 ER—
Ina MAS instruction, set Change Decel to Stop Type Jog y—
Yes. The axis uses the Decel Rate of the ::—{;--Change Decel Yes b
instruction. Decel Rate ecel
200 €
Decel Unis Units per sec2
<< Less

Programming with the MDSC Figure 100 shows an example of programming motion with the MDSC

functionality. In this example, we illustrate a 50.0 mm move.

Function
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Figure 100 - Slave Speed Control from Master with Lock Position, MDSC Time Based

Speed
Slave Speed? or Master
20mm/s  _| —_—
/ \
/ Master \
0mm/s | —t " \
/ /  Operational Speed \ \
7 / \ A
/ \
/ / Vo
/ / \ \
L A A Time
Start Lock Position Target Position -
0.0 mm 50.0 mm

0.2 secMaster Programmed Total Move Time0.2 sec
Programmed Total Move Time 1.2 sec

Slave: Speed= 2.0% MasterUnits, accel/decell = 2.0 [Master Units]
Lock Position =10.0

Table 56 - Comparison of the Enumerations for the Motion Instructions

Revision Operand Units Type Profile
X;?I?er;d Speed Units/sec Rate Trapezoidal, S-curve
(PJerk) Accel/Decel Units/sec? Rate
Jerk Units/?ec3 R.ate
% of time Time
Speed, Accel/Decel, and Jerk :ﬁg; Tn?:(s Isec Rate
For instructions: MAM, MAJ, MCD, and MAS
Units/sec Rate Trapezoidal, S-curve
Speed Sec Time Trapezoidal, S-curve
Master units Feedback |Trapezoidal, S-curve
Units/sec? Rate Trapezoidal, S-curve
V20 Accel/Decel Sec Time Trapezoidal, S-curve
Master units Feedback |Trapezoidal, S-curve
Units/sec? Rate Trapezoidal, S-curve
Jerk Sec Time Trapezoidal, S-curve
Master units Feedback |Trapezoidal, S-curve

For instructions, MDSC, MAM, MAJ, and MATC

In Figure 101, we are programming rate. The controller calculates the time of
the move: Speed and Accel/Decel as units = units (seconds).

Figure 101 - Programming Rate in RSLogix 5000° Software Version 19 and Earlier

In Figure 102, we are programming time. The controller calculates the speed of
the move: Speed and Accel/Decel as time [seconds].
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Speed

Programmed Speed
Accel A n  Decel
/] I\
7 IR
/ | I\

/ 475 mm
/ | ) I \

1.25 mm Programmed Distance per Rate 125 mm .

1 ] A - Time
Travel Distance @ speed = Rate ‘|

Start 0.0End = 50.0 mm Speed = 10 mm/sec Accel/Decel = 40.0 mm/sec?
Equivalent to:DistanceRate

MAN RSLogix 5000 software version 19 and earlier
—{ Metion Axis Move [ EN = . .
A = MAM instruction programmed as rate.
=ax_\/_master_M= = D e
Motion Control b L.
wovemsee 5 leemy!  Position 50.0 mm (start 0.0)
Speed10.0 mm/sec
Position position1 HP— )
50.0 € Accel 40.0 mm/sec
Speed speed [ PCoes
100€ Decel40.0 mm/sec?
Speed Units  Units per sec
Accel Rate 40.0

So Travel_Distance = area under the
e LR T curve [accel + at_speed + decel]
Travel_Distance = 50 mm

Decel Units  Units per zec?

Profile Trapezoidal
Accel Jerk 10000
Decel Jerk 10000

Jerk Units  Unils per sec3

Merge Dizabled
Merge Speed Programmed
Lock Position 0.0
Lock Direction Nong
Event Distance o
Calculated Data o

a
S
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Figure 102 - Programming Time in RSLogix 5000 Software Version 20 and Later

Speed
Calculated Speed
Accel /4 \  Decel
/| A
7 IR
/
/ I 4.75 sec |‘ \ \
/95 sec ! Target Distance per Time .25 sec )
] 1 A - Time
Travel Distance @ speed = Time ‘|

Start 0.0End = 50.0 mm Speed = 10 mm/sec Accel/Decel = 0.25 sec
Equivalent to:DistanceTime

RSLogix 5000 software version 20 and later

MAM

| Mofion fuxis Hove M<E1 MAMinstruction programmed as time.
Axiz ax_s3 []
=ax_V_szlave3_reverse_ M= 0 DN e
IMotion Control  cb_mammz o
o o Leernd gosm;g ;550[] mm (start 0.0)
peed5.25 sec
Positicn position1 P e
A Accel 0.25 sec
Speed time_MAMZ HCPCI— Decel0.25 sec
525«
Speed Units Seconds
=) | Rats o MAMZ .
peseTee menes 0.25& So Travel_Distance = area under the
Accel Unts Seconds curve [accel + at_speed + decel]
Decel Rate acc dec MAMZ .
025« Travel_Distance = 50 mm
E’ECF' L] Eecond Travel_Time = 5.25 sec [0.25 + 475 + 0.25 sec]
rofile Trapezoidal
Accel Jerk 10000
Decel Jerk 10000

Jerk Units Units per sec3
Merge Dizabled
Merge Speed  Programmed
Lock Position 0.0

Lock Direction None
Event Distance 0
Calculated Data 0

P
S
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Recommended Out-of-Box

Settings

PowerFlex Out-of-Box Configuration

Apply these out-of-box settings first before configuring for your application.

This information applies to only the PowerFlex® drive.

Settings in Studio 5000
Logix Designer® Application

Example

Recommended Configuration
PowerFlex527 |PowerFlex 755

Ramp Velocity Limit

3 Axis Properties - Axis 1

Categories:

Analyzer
Motor Feedback
Scaling
Hookup Tests
Polarty
Autotune
£ Load

Compiiance:
Velooity Loop
Toraue/Curent Loop
Planner
Homing
Actions
Drive Parameters
Parameter List
Status
Fauts & Aams
Tag

Characteristics of Mation Planner

Maximum Speed: 22.666666
Maximum Acceleration: 82747534
Mezamum Deceleration: 82747534
Masamum Acceleration ek

Maximum Deceleration Jerk:  30208.035

i State:

Manual Tune

Safety State

30208.035

o [ el

Position Units/s Farameters.

Position Units/s"2.

Postion Units/s"2

Postion Units/s™3

= 100% of Max Accel Tme | Calculate
= 100% of Max Decel Tme | Calculate.

Position Units/s"3

ok | [ Canesl | [ ooy | [ Hep

120% of Motor Rated Speed for Induction
Motors

Current Vector Limit

32> Axis Properties - Axis_1

Manual Tune

Categories
General Motion Axis Parameters
Motor
Wode ParmeterGruo
Analyzer
Motor Feedback Hame. Value Unit 5
Sealing AccelerationFeediorwardGain 0.0[% (
Hookup Tests P 10 r
Polarty i Wilimeter
Autotune [ActuatorLcad 10
Load A ctuatorL cadUnit Wilimeter/Rey]
Compiance [ActuatorType <none:
Velocity Loop | AverageVeloctyTimebase 025[s
Torque/Current Loop c 0[us
Planner c Constant 1000000.0 | Wotion CountsiPostion Units.
Homing [ CurrentVectorLimit 130.0[% Motor Rated
Actions FeedbackiType ot Specified
Dive Pammeters FeedbackUni Re:
* |- Parameter List Forward Bi-directional
Status HomeLimtSwitch Normally Open|
Fauts & Aams Homehlode Active
Tag HomeOffset 0.0|Position Units
HomePositon 0.0 |Position Units
0.0 |Postlion Unitsis
immediate]
|| HomeSpeed 0.0[Position Unitsis -
Ao State Safety State:

Ok | [ Cancdl | [ sy ] [ Heb

180% of Motor Rated Current
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Settings in Studio 5000
Logix Designer Application

Example

Recommended Configuration

PowerFlex 527 PowerFlex 755

Torque Limits

% huds Properties - Avis 1

Categories:

- General
}-- Motor
Model
Analyzer
Motor Feedback
Scaling
Hookup Tests
Polarty
e Autotune
-~ Load
Compiiance
Velocty Loop
* |- Torue/Curent Loop
Planner
Homing
Actions
- Diive Parameters
* o Parameter List
Status
Fauts & Aams
Tag

Focs State:

Manual Tune

Torgue/Current Loop
Gains.

Bandwidth 00

Limits
Peak Torque Limit Posiive: 200
Peak Torque Limit Negative: -200

‘Safety State:

=
H

% Rated
% Rated

= e

200% of Motor Rated Torque

Velocity Error Tolerance

45 Axis Properties - Axis_1

Categories

General

Motor
Model
- Analyzer

- Motor Feedback
Scaling
Hookup Tests
Polarty
Autotune

- Load

Complance

Velocity Loop
Torque./Cument Loop
Planner
Homing

* - Actions

Diive Parameters

* - Parameter List
Status
Fauks & Alams

- Tag

s State:

Manual Tune.

Actions to Take Upon Condiltions

Stop Action Current Decel 4 Disable

Power Loss Action: Disable & Coast -

DANGER: Med#ying Exception
A\, action seings may requie
programmatically stopping or

FEiies isabling the ais to protect
Exception Condition Action personnel. machine. and property.
Bus Regulator Thermal Overload Faclory Limit| StopDrive = Refer to user manual for additionl
Bus Undervofiage User Limit StopDrive = rfomation.

Control Module Overtemperature Factory Limit| StopDrive ™ |ng
Converter AC Single Phase Loss StopDrive £
Converter Ground Current Factory Limit StopDrive |
Converter Pre-Charge Failure: StopDrive -
Decel Override StopDrive -
Enable Input Deactivated StopDrive. ]
Excessive Position Error StopDrive -
Excessive Velocity Error [Aiarm >
Feedback Data Loss Factory Limit StopDrive >
Feedoack Signal Noise Factory Limit StopDrive =
Safety State:
[ ok ] [ cancel | [ Aoy | [ Heb

Change action to alarm

252
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Settings in Studio 5000
Logix Designer Application

Example

Recommended Configuration

PowerFlex 527

PowerFlex 755

5> Axis Properties - Axis 1
Categories:
] Motion Axis Parameters
Motor
Model Perameter Group:
Andlyzer
.- otor Fesdback Name [ Vae Unt <
Load Feedback FesdbackiTyps DighalAqH
Scaling FeedbackiUnt Re
Hockup Tests Feedback [
Polarity Feedback VelocityFiterTaps 4 |#of Delay Taps.
e Autotune Feedback2Type Not Specified|
Load Re:
Backiash Forward Bidrectona
Complance HomeLimtSwich Normaly Open
Feedback Tap Observer Homehlode Activel 16 4
- Posiion Loop HomeOfiset 0.0 Posiion Unts
Velocity Loop HomePosition 0.0 |Position Units.
T /Curent Loop 0.0|Posttion Unitsis
Parner mmegate
-~ Homing 0.0|Posttion Units/s
Actions InterpolatedActualFosition Configuration First Order
Drive Parameters InterpolatedCommandPositionCon figuration Second Order
Parameter List| InverterOverloadAction Current Foldback
Status LoadCouping Rigid
- Faults & Alarms |_|LoadOf 8950426 |Hz
Tag | |LoadObserverConfiguration Load Observer Onl -
Aods State:
45 Auis Properties - Avis 1
Categoriss
== Tune Control Loop by Measuring Load Characteristics
i Moae Type:
.. pratyzer s Start Stop
Moot |
Scalng o
Hookup Tests Cuip‘m Rigid - Loop Parameters Tuned
Polarty Name Current Tuned Units |
Customize Gains to Tune T el
Load Postion Integrator Bandwicth e
-~ Compliance Integrator Bandwidth [rETE e £
Application Type setting in Tea G Fostorvac B e oy
‘orque/Currer op. Eedionvar
Load Parameters Tuned
Veloci Flarner o Foodforwerd Constant Speed
e|0C|ty Loop Horing Name. Current Tuned Unis|
Actions Torque Low Pass Fiter aximumAcceleration Fo | [
Drive Parameters B!
Parameter Lis Measure Inerta Lsing Tune Profile Systeminertia %
= @ Motorwih Load ¢ { Tuned Valves | «
Teg Travel  gp + Postion Unts
Limit:
Speed: DD « Postion Unks/s
Torque: 1000 © % Raled
Divection: | Forward Ui directional e
Auis State: Safety State
45 Auis Properties - Ais 1
Categories
General
Motor
T—
Anaiyzer Feedback Corfiguration Motor Feedback -
- Motor Feedback
-
Polarty
-~ Autotune Assigned Group
- Load
P Mation Group. Metion_Group_101 -
Compiance Update Perod 30
Motion Group Base Update - Postanloop e, 4 3
Rat Veocty Loop ms ms
ate Toraue/Cument Loop Module: Panerflex_755 -
Planner Module Type Pomerflex 755 EENETCM
i :“;T::j Pawer Stnucture: 200V, 4.8A. Normal Duty, Standard
Parameter List
Status
. Faults & Aams
Tag
s State: Safety State

Manual Tune

Help
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Settings in Studio 5000 Example Recommended Configuration
Logix Designer Application PowerFlex 755
2> Axis Properties - Axis 1 = [e]Es
Categories:
Genersl Motion Axis Parameters:
Motor
Model Parameter Group: [ Actions ~| Associated Page.
Analyzer
Motor Feedback Name o | vale Unit -
Scaling 0.0|Posttion Units
Hookup Tests 0.0 % Motor Rated
Polarity DCl it 0.0|% Motor Rated
Autotune DCl 0.0|s
Load Disabled|
Backlash InverterOverloadAction Reduce PWM Rate
Compliance Automati
pen ()} Pt oo 5%i i ing?
o b is the typical settin
Motor Phase Loss Limit B e yp 9
Torque/Currert Loop HotorPhaseLossLimit I % Motor Rated
Planner Motor imit. 110.0 |% Motor Rated
Homing PowerLossAction Continue]
Actions PowerLossThreshold 0.0/%
Drive Parameters PowerLossTime 00|s
Parameter List Fast Stoj
Status ProvingConfiguration Disabled|
Faults & Alams StoppingAction Current Decel & Disablef B |
Tag StoppingTorque: 200.0 | % Motor Rated
| VelocityStandstillWindow 0.0|Posttion Units/s -
s State:
Fe

T Axis Properties - Axis 1 ==
Categores:
General Motion Axis Parameters
- Motor ————
Model Parameter Group A -
Analyzer
Motor Feedback Name [ Value Unk B
Load Feedback Aoceleration sedforvardGan 00 % L
Sealing 1.0 T
- Hookup Tests Milimeter
Polaty ActuatorLead
Autotune Clustor eadUnit Wilimete ey
£ Load ctustortype “none;
Backlash AutoSagConfiguration Disabled (3)
3 . Complance: 00 [Postion Unés .
Auto Sag Configuration Obuerer issagsat bt Disabled
Position Loop AverageVeloctyTimebase 0255
Velocty Loop 0.0 [Postion Unés
Torque/Curert Loop s
Planner 0.0 |Position Units
Homing 0.0 [% Wotor Rated
Actonss c otset
Drive Parameters ConversionConstant 1000000.0 | Motion Counts/Posttion Units
Parameter List | 0.0|% Motor Rated
- Status DCI 00|s
Fauts 4 Aamms Feedback 00 iz
Tag |__| Feedbacki Cyclelnterpolation 4 |Feedback Counts/Feedback Cycle ad
Pods State:
Manual Tune Cancsl Ao Hep

32 Ais Properties - Axis L o lfe]E=d
Calegories
General Motion Awis Parameters
Motor
T Mo Paanie G pesesled Page

Analyzer
Motor Feedback Name & [value Uni. -
Load Feedback 0.0[Az
Seaing Disabled
Hookup Tests PositonLeadL 0.0[Hz
Polarty PostionLeadLagFiterGain 00
Autotune PositonLockTolerance 0.01 Position Units
Load PostionL 022376066 |z

Backiash PositonllotchF terFrequency 0.0[Hz

. . . - Compliance 1.0[Load Rev. .
vamg Conflguratlon - Obsarver 7.0 Fostion Uns [)|sab|ed(4)
Position Loop PositionUnits Fosition Units
Velocity Loop i 1000000 [Hotion
Torque/Curert Loop 1.0[Unwing Cycles
Plarner i 1.0| Posttion Units. |2
Horming PowerLossAction Disable & Coast [
Actions PowerLossThresnold 00[%
Drve Parameters PowerLossTme 00fs
PrveESCTTe VAT Oy e
Status || PreventSCurveVelockyReversal True]
Fauts & Alams H Fast Sto
Tag [ |ProvingConfiguration Disabled -
Ais Siate:

(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-hox 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.

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.
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Setting the ACO/AVO 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
Attribute for PowerFlex527 .~ voltage (V).

Drives Only
Make sure that the Analog Out jumper (J2) is also set to the same value.

Message Configuration - m1 x|

Configuration™ |E0mmunication| Tag I

Meszzage Tepe: CIP Generic

?ervice ISet aktribute Single j Source Element: I ACOAYO vi
¥pe:
Source Length: | 1 3: (Bytes)

SErYIEE | 2

o [T6 e dlass: [42 | (Hexd Destination I =l
El e

lnstance=|1 Attribute: |n64 (Hexy Mew Tag |

) Enable ) Enable '/ aiting 2 Start 3 Done Done Length: O
23 Error Code: Extended Errar Code: [ Timed Out &
Error Path:
Error Text:

ok I Cancel Apply Help

Table 57 - ACO/AV0:MSG

Parameter Value Description

Service Code 0x10 Get Attribute Single
Class 0x&2 Analog Output
Instance 1 -

Attribute 0xAG4 Voltage/Current Mode
Data Type SINT Unsigned Short Integer

Table 58 - ACO/AVO: Values

Value Definition
0 Voltage (V)
1 Current (mA)
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Notes:
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Glossary

Absolute Position Retention (APR)

Axis

Axis Test Mode

Bus Regulator

cIp™

CIP Sync

Closed-loop

Converter

Course (Base) Update Period

Controller Loop Back

Cyclic Data Block

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.

Alogical element of a motion control system that exhibits some form of
movement. Axes can be rotary or linear, physical, or virtual, controlled, or
observed.

A feature that allows real-time motion control behavior to be simulated at the
motion axis, motion module, or motion group level, without requiring or
making use of a complete set of connected hardware.

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.

In the Controller Loop Back mode, the command position that the motion
planner generates is directly used as the actual position without
communication to the drive.

A high priority real-time data block that is an integrated motion on the
EtherNet/IP™ network connection transfers on a periodic basis.
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Drive

Event Data Block

Get/Read

Integrated Motion on the EtherNet/IP
Network Drive

Inverter

Motion

Motion Group

Multiplexing

Multiplex Update Multiplier
Multiplex Update Period

Open-loop

Safe Torque Off (STO)

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.

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.
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Service Data Block

Set/Write

Shunt Regulator

Synchronized

System Time

Time Offset

Time Stamp

Variable Frequency Drive (VFD)

Vector Drive

Alower 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.

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 o 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 seek 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 seek 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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% of time

profile examples 227
use to program jerk 226

Numerics

100 % of time jerk calculation 234
1756-L6x
APR 189
842E-CM
configure feedback-only axis properties for
Kinetix drives 102

A

absolute feedback device 130
absolute feedback position 179
absolute position 173, 179
absolute position loss

without APR fault 191
active homing 175

examples 176
adaptive tuning 161 - 77
additional manual tuning parameters 199 - 204

compensation parameters 200

feedforward parameters 199

filters parameters 201

limits parameters 203

planner parameters 204

torque parameters 204
additional tune 199 - 204

alarms 209 - 221
APR

absolute position recovery 179
fault 188
reset 191
fault conditions 186
fault generation 187
saving an ACD file versus uploading a
project 190
faults 186
incremental encoders 191
position recovery considerations for
Logix5000 controllers 180
recavery
battery backed controller 183
change controller 183
controller 182
controller and drives remained powered
182
download same program and no hard-
ware changes 184
download same program with no hard-
ware changes 183
drive 185
feedback device 184
inhibit or uninhibit 184
position feedback 184
restore 184
RSLogix 5000 project 184
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scenarios 181 - 185
SERCOS versus integrated motion on Ethernet
networks 181
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terminology 179
associated products 9
autotune 152
availability of manual tuning

per axis type 193
available motion direct commands 238 - 239
axis
commision 139 - 172
homed status bit 188
inhibit 218
tune 193
axis configuration example
Kinetix 350 drive
position loop with motor feedback 95
Kinetix 5500 drive
velocity control with motor feedback 91
Kinetix 5700 drive
frequency control with no feedback 99
Kinetix drive using ControlLogix controller 102
Kinetix drives
feedback only 87
position loop with dual feedback 82
position loop with motor feedback only
79
PowerFlex 527 drive
frequency control with no feedback 127
position control with motor feedback 135
velocity control with motor feedback 132
PowerFlex 755 drive
frequency control with no feedback 118
position loop with dual motor feedback
via a UFB feedback device 109
position loop with motor feedback via a
UFB feedback device 106
torque loop with feedback 123
velocity loop with motor feedback via a
UFB feedback device 113
velocity loop with no feedback 116
axis configuration examples
Kinetix drives 79 - 104
PowerFlex 527 drive 127 - 138
PowerFlex 755 drive 105 - 126
axis configuration types
availability of manual tuning 193
compare 47
axis motion
troubleshoot 239 - 247
axis accelerates when instructed to stop
240
axis overshoots its target speed 241
axis reverses direction when stopped
and started 246
delay upon stopping and restarting a jog
244
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axis scheduling 65 - 78
about 67 - 69
alternate update period 73
axis assignment 72
configure 70
configure update periods 71
motion utilization 78
multiple drives 70
system performance 65 - 66
timing models 67 - 69
axis timing models
one cycle timing 68
two cycle timing 69
AXIS_CIP_DRIVE

exception actions 215
exceptions
alarm 218
disable 217
fault status only 218
ignore 218
shutdown 217
stop planner 217

backward compatibility 234
backward compatibility of 100 % of time jerk
calculation 234
base update period
integrated architecture builder 44
base update period example 44
basic logic for programming velocity profile
and jerk rate 236
bus-sharing
configuration 28
regulator 28

C

cabling
check 144
calculation of jerk rate 228
convert % of time to engineering units 230
specify jerk in units/sec3 231
unique program considerations 231
catalog number
choose as motor data source
Kinetix 5700 drive 51
check
motor and feedback wiring 146
polarity of motor feedback 146, 148
receipt of marker pulse 148
choose catalog number as motor data source
Kinetix 5700 drive 51
choose drive NV as motor data source
PowerFlex 755 drive b4
choose motor NV as motor data source
Kinetix 5700 drive 54
choose nameplate as motor data source
Kinetix 5700 drive 52
choose nonvolatile memory as motor data
source
Kinetix 5700 drive 54
PowerFlex 755 drive 54
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CIP motion drive module
connection
electronic keying mismatch 214
major fault 213
module configuration invalid 214
request error 214
service request error 214
CIP Sync 11, 17
commands
motion direct 197
motion generator 197
commision an axis 139 - 172
commission
hookup test 139
Motion Direct Commands 139
communication drive
options 13
commutation offset
verify 149
commutation test
run 149, 151
compensation tuning parameters 200
components of a motion system 13
configure
axis scheduling 70
axis scheduling update periods 71
exception actions 215
torque values for tuning 204
configure feedback-only axis properties for
Kinetix drives
using 842E-CM integrated motion encoder 102
configure load feedback
Kinetix 5700 drive 59
configure master feedback
Kinetix 5700 drive 60
connection errors 213

connection faults and errors 213
ControlFLASH software 130
controller types 13

supported axes 13
coordinated motion instructions
Motion Coordinated Change Dynamics (MCCD)
239
Motion Coordinated Circular Move (MCCM) 239
Motion Coordinated Linear Move (MCLM) 239
Motion Coordinated Shutdown (MCSD) 239
Motion Coordinated Shutdown Reset (MCSR)
239
Motion Coordinated Stop (MCS) 239
current tuning configuration 194
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data monitor 211
dependent attributes 143
determine
polarity values 146, 148
digital 1/0 indicators
PowerFlex 755 drive 212
direct commands
motion state 238
direct coupled
linear 140
rotary 140
direct coupled linear load type 142
direct coupled rotary 141
direct coupled rotary load type 141
disable 216
display motor model information
PowerFlex 755 drive 54
download velocity profile and jerk rate
program 237
drive NV
choose as motor data source
PowerFlex 755 drive 54
drive selection 16

drive status indicators 213

E

easy method for programming jerk 226
effects of velocity profiles 227
encoder marker and commutation function
check 144
EtherNet/IP drives
available for integrated motion 15
example motion control program
ladder logic 236
examples of easy method for programming jerk
221
exception actions
configure 215

F

faults

manage motion 214
status 216
faults and alarms 209 - 221
action 210
alarms 210
clear log 210
condition 210
data monitor 211
date and time 210
drive status indicators 209
end state 210
faults 210
indicator 210
log 209
quick view 209, 211
source 210
tag monitor 209
faults and alarms dialog box 209

quick view pane 21

Rockwell Automation Publication MOTION-UMOO3N-EN-P - November 2022

feedback only axis configuration example 87

feedback polarity 152

feedback position 179

feedback-only axis propertie for Kinetix drives
configure using 842E-CM integrated motion

encoder 102

feedforward tuning parameters 139

filters tuning parameters 201

frequency control with no feedback axis

configuration example 99, 118, 127

6

gains to tune

customize 50
glossary of terms 257

home offset 179
homing 173 - 190
active 175
axis 173
examples 176
guidelines 174
passive 175
homing examples
active 176
passive 178
hookup tests 145
adjust motor and feed back polarity 144
check encoder marker and commutation
function 144
checking cabling 144
establish sense of positive motor direction 144

incremental feedback position 179
inhibit axis 218

J
jerk
definition 225

easy programming 226
jerk rate ?? - 251

jerk rate calculation 228

convert % of time to engineering units 230
specify jerk in units/sec3 231
unique program considerations 231

263



Index

Kinetix 350 drive

axis configuration example
position loop with motor feedback 95
description 15
minimum version of Studio 5000 Logix
Designer application 15
supported axis types 15
voltage ranges 15
Kinetix 5500 drive

axis configuration example
velocity control with motor feedback 91
description 15
load observer 160
minimum version of Studio 5000 Logix
Designer application 15
supported axis types 15
voltage ranges 15
Kinetix 5700 drive

axis configuration example
frequency control with no feedback 99
catalog number
choose as motor data source 51
description 15
load feedback
configure 59
load observer 160
master feedback
configure 60
minimum version of Studio 5000 Logix
Designer application 15
motor NV
choose as motor data source b4
nameplate
choose as motor data source 52
nonvolatile memory
choose as motor data source 54
supported axis types 15
voltage ranges 15
Kinetix 6500 drive
description 15
load observer 160
minimum version of Studio 5000 Logix
Designer application 15
supported axis types 15
voltage ranges 15
Kinetix drive
axis configuration example using ControlLogix
controller 102
Kinetix drives

axis configuration example
feedback only 87
position loop with dual feedback 82
position loop with mator feedback only
7
axis configuration examples 79 - 104
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ladder diagram (LD) 236
ladder logic motion control program example
236
LD
ladder diagram 236
limits tuning parameters 203
linear actuator 140, 143
linear actuator load type 143
load dialog box 156
load feedback
configure for Kinetix 5700 drive 59
load observer 158 - 160
Kinetix 5500 drive 160
Kinetix 5700 drive 160
Kinetix 6500 drive 160
load ratio data from motion analyzer 168
load type 140, 142
direct coupled linear 142
direct coupled rotary 141
linear actuator 143

rotary transmission 142
loop responses 134

machine home/reference 179
MAFR

Motion Axis Fault Reset 197
MAH

Motion Axis Home 197
MAJ

Motion Axis Jog 197
MAM
Motion Axis Move 197
manual tune 193 - 208
current tuning configuration 194
determine when to 193
loop responses 194
manual tuning parameters
compensation parameters 200
feedforward parameters 199
filters parameters 201
limits parameters 203
planner parameters 204
torque parameters 204
manually tune an axis 193 - 208
determine when to 193
marker homing sequence 174

marker pulse

check 148
marker test

run 148
MAS

Motion Axis Stop 197
master feedback for Kinetix 5700 drive

configure 60
master speed 243

MDS
Motion Drive Start 197
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MDSC

lock position 247
program rate 248
program time 250
programming motion 247
monitor tags with quick watch window 205

Motion Analyzer 16
motion analyzer

load ratio data 168
Motion Arm Output Cam 239

Motion Arm Registration 239
Motion Arm Watch Position 239
motion attributes

configuration attributes 176
motion homing configuration 178
Motion Axis Fault Reset 238

Motion Axis Gear 238

Motion Axis Home 238

Motion Axis Jog 238

Motion Axis Move 198, 238

Motion Axis Position Cam 238
motion axis shutdown 238

Motion Axis Shutdown Reset 238
Motion Axis Stop 238

Motion Axis Time Cam 238

Motion Calculate Cam Profile 238
Motion Calculate Slave Values 238
Motion Change Dynamics 238
motion configuration instructions

Motion Run Axis Tuning (MRAT) 239
Mation Run Hookup Diagnostic (MRHD) 239
motion control instructions 236

ladder diagram (LD) 236
sequential function chart (SFC) 236
structured text (SD) 236

motion control program

ladder logic example 236
motion control system

scaling 139
Motion Coordinated Change Dynamics 239

Motion Coordinated Circular Move 239
Motion Coordinated Linear Move 239
Motion Coordinated Shutdown 239
Motion Coordinated Shutdown Reset 239
Motion Coordinated Stop 239
motion direct

commands

understanding STO bypass 171

Motion Direct Commands

STO bypas 171

STO bypass 171
motion direct commands 197

availability 238 - 239

test an axis 168
motion direct commands for an axis or group

169

Motion Disarm Output Cam 239
Motion Disarm Registration 239
Motion Disarm Watch Position 239
Motion Drive Start 238
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motion event instructions
Motion Arm Output Cam (MAQC) 239
Motion Arm Registration (MAR) 239
Motion Arm Watch Position (MAWP) 239
Motion Disarm Output Cam (MDOC) 239
Motion Disarm Registration (MDR) 239
Motion Disarm Watch Position (MDW) 239
motion faults
troubleshoot 214
motion generator 206
commands 197
motion group instructions
Motion Group Shutdown (MGS) 238
Motion Group Shutdown Reset (MGSR) 238
Motion Group Stop (MGS) 238
Motion Group Strobe Position (MGSP) 238
Motion Group Shutdown 238
Motion Group Shutdown Reset 238
Motion Group Stop 238
Motion Group Strobe Position 238
motion instructions 168
motion move instructions
Motion Axis Gear (MAG) 238
Motion Axis Home (MAH) 238
active homing 175
passive homing 175
Motion Axis Jog (MAJ) 238
Motion Axis Move (MAM) 238
Motion Axis Position Cam (MAPC) 238
Motion Axis Stop (MAS) 238
Motion Axis Time Cam (MATC) 238
Motion Calculate Cam Profile (MCCP) 238
Motion Calculate Slave Values (MCSV) 238
Motion Change Dynamics (MCD) 238
Motion Redefine Position (MRP) 238
motion polarity 152
motion programming with NIMDSC 247
Motion Redefine Position 238
Motion Run Axis Tuning 239
Motion Run Hookup Diagnostic 239
motion servo 206
motion servo off 238
motion state instructions
Motion Axis Fault Reset (MAFR) 238
Motion Axis Shutdown (MAS) 238
Motion Axis Shutdown Reset (MASR) 238
Motion Servo Off 238
Motion Servo On 238
motion status 212
motion system
components 13
motion utilization 78
motor and feed back polarity
adjust 144
motor and feedback test
run 146
motor and feedback wiring
check 146
motor feedback
check 148
motor feedback test
run 148
motor model information

display for PowerFlex 755 drive 54
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motor NV

choose as motor data source
Kinetix 5700 drive 54
motor polarity 152

motor selection 16
MSO

Motion Servo Off 197
Motion Servo On 197, 238

nameplate

choose as motor data source
Kinetix 5700 drive 52
nonvolatile memory

choose as motor data source
Kinetix 5700 drive 54
PowerFlex 755 drive 54

one cycle timing 68
options

communication drive 13

controller 13

software 13
out-of-box configuration

PowerFlex 527 drive ?? - 255

P

parameter group dialog boxes 223 - 224
parameter group dialog-box listings ?? - 224
passive home 173

passive homing 175

passive homing examples 178

percent of time

profile examples 227
use to program jerk 226
persistent media fault

firmware error 189
planner tuning parameters 204

polarity 152

feedback 152
motion 152
motor 152
verify 149
polarity of motor feedback

check 146, 148
polarity values 146, 148

position control with motor feedback axis
configuration example 135

position feedback device 148

position loop with dual feedback axis
configuration example 82

position loop with dual motor feedback via a
UFB feedback device axis
configuration example 109

position loop with motor feedback axis
configuration example 95

position loop with motor feedback only axis
configuration example 79
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position loop with motor feedback via a UFB
feedback device axis configuration
example 106

power category

bus
configuration 28
regulator 28
power cycle 179

PowerFlex 527 drive

axis configuration example
frequency control with no feedback 127
position control with motor feedback 135
velacity control with motor feedback 132
axis configuration examples 127 - 138
description 15
minimum version of Studio 5000 Logix
Designer application 15
out-of-box configuration ?? - 255
supported axis types 15
voltage ranges 15
PowerFlex 755 drive

axis configuration example
frequency control with no feedback 118
position loop with dual motor feedback
via a UFB feedback device 109
position loop with motor feedback via a
UFB feedback device 106
torque loop with feedback 123
velocity loop with motor feedback via a
UFB feedback device 113
velocity loop with no feedback 116
axis configuration examples 105 - 126
description 15
digital I/0 indicators 212
drive NV
choose as motor data source 54
minimum version of Studio 5000 Logix
Designer application 15
motor model information
display 54
nonvolatile memary
choose as motor data source 54
recommended out-of-box settings 251 - ??
supported axis types 15
voltage ranges 15
profile operand
profile types 232
S-curve velocity profile 233
trapzoidal velocity profile 232
program
jerk rate ?? - 251
velocity profile and jerk rate 77 - 251
profile operand 232
program jerk
easy method 226
profile examples 227
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quick view pane 211
quick watch window 205

recommended out-of-hox settings

PowerFlex 755 drive 251 - ??
reset

APR fault 191
rotary transmission 140, 142

rotary transmission load type 142
RSLinx® Classic 13
RSLogix 5000 programming software

motion instructions 168
run

commutation test 149, 151
marker test 148

motor and feedback test 146
motor feedback test 148

S

Safe Torque Off 171
saving an ACD file versus uploading a project
190
scaling 139
direct coupled linear load type 142
direct coupled rotary load type 141
linear actuator load type 143
motion control system 139
online 190
rotary transmission load type 142
signature 185
scaling factors
effects of changing 143
scaling parameters
generation of APR fault 189
S-curve profile 226
SD
structured text 236
selecting drives 16
selecting motors 16
sense of positive motor direction
establish 144
sequential function chart (SFC) 236
SERCOS versus integrated motion on Ethernet
networks 181
SFC
sequential function chart 236
single-axis 15
slave speed 248
software
options 13
STO
bypass 171
structured text (SD) 236
supported axes 13
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test an axis with motion direct commands 168
timing models 67 - 69
torque loop with feedback axis configuration
example 123
torque tuning parameters 204
torque values
configure for tuning 204
trapezoidal 174
trapezoidal profile 226
troubleshoot
motion faults 214
troubleshoot axis motion 239 - 247

axis accelerates when instructed to stop 240
axis delay upon stopping and restarting a jog
244

axis overshoots its target speed 241
axis reverses direction when stopped and
started 246
troubleshoot faults
instruction error 214
tune
compensation 200
feedforward 199
filters 201
limits 203
manual 193
planner 204
tune an axis manually 193 - 208
determine when to 193
tuning parameters
compensation 200
feedforward 199
filters 201
limits 203
planner 204
torque 204
two cycle timing 69

understanding STO bypass when using motion
direct commands 171
update periods
configure 71
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velocity and jerk rate

S-curve profile 226
trapezoidal profile 226
velocity control with motor feedback axis

configuration example 91, 132

velocity loop with motor feedback via a UFB
feedback device axis configuration
example 113

velocity loop with no feedback axis
configuration example 116

velocity profile and jerk rate ?? - 251

choose a profile 226
download program 237
enter basic logic 236
ladder logic motion control program example
236
profile operand 232
S-curve velocity profile 233
trapezoidal velocity profile 232
velocity profile comparison 227

velocity profile effects 227
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