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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.

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

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

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

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

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> >

The following icon may appear in the text of this document.

-’F} Identifies information that is useful and can help to make a process easier to do or easier to understand.

Rockwell Automation recognizes that some of the terms thatare currently usedin 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.
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Preface

About This Publication

Download Firmware, AOP,
EDS, and Other Files

Inclusive Terminology

Summary of Changes

Additional Resources

Usethismanualtoconfigure anintegrated motion onthe EtherNet/IP™network applicationand to
start up your motion solution with a Logix controller-based system.

SeelntegratedMotiononEtherNet/IPNetworksforPowerFlex®DriveswithTotalFORCE®Application
Technique, publication 750-AT007 to configure and troubleshoot PowerFlex drive products with
TotalFORCE Control in several different integrated motion axis modes by using the Studio 5000
Logix Designer® application.

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 Automationrecognizes that some of the termsthatare currently usedin ourindustryand
inthispublicationarenotinalignmentwiththe movementtowardinclusivelanguageintechnology.

We are proactively collaboratingwithindustry peerstofind alternatives to such termsand making
changestoour products and content. Please excuse the use of such termsin our content while we
implement these changes.

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

Topic Page
Updated the APR Recovery Scenarios table. 162
Added Motion Run Motor Test (MRMT) to the Available Motion Direct Commands table. 209

These documents contain additional information concerning related products from Rockwell
Automation. You can view or download publications at rok.auto/literature.

Resource

Description

Integrated Motion on the EtherNet/IP Network Reference Manual, Provides a programmer with details about the Integrated Mation on the EtherNet/IP network

publication MOTION-RM003

Control Modes, Control Methods, and AXIS_CIP_DRIVE Attributes.

Logix 5000® Controllers Motion Instructions Reference Manual,

publication MOTION-RM002

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

Motion System Tuning Application Technigue, publication MOTION-AT005 Provides detailed information on mation system tuning.

Tuningless Features Configuration Quick Start, publication MOTION-0S001 Provides information to quickly tune Kinetix drives.

The Integrated Architecture® and CIP Sync™ Configuration Application

Technigue, publication JA-AT003

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

Motor Nameplate Datasheet Entry for Custom Motor Applications Application | Provides information on the use of nameplate data entry for custom induction motors and

Technique, publication 2198-AT002

permanent-magnet motors that are used in applications with Kinetix 5700 servo drives.

Kinetix Rotary Motion Specifications Technical Data,

publication KNX-TD0O1

Product specificationsforKinetix® VPL, VPC, VPF, VPH, and VPS; KinetixMPL, MPM, MPF, and MPS;
Kinetix TLY and TL; Kinetix HPK; and Kinetix MMA rotary motors.

Kinetix Linear Motion Specifications Technical Data,

publication KNX-TD002

Product specifications for Kinetix MPAS and MPMA linear stages, Kinetix MPAR and MPAl electric
cylinders, and Kinetix LDC and LDL linear motars.

Kinetix 5700, 5500, 5300, 5100 Servo Drives Specifications, Provides product specifications for Kinetix Integrated Motion over the EtherNet/IP network and

publication KNX-TD003

EtherNet/IP networking servo drive families.

Kinetix Rotary and Linear Motion Cable Specifications Technical Data,

publication KNX-TD004

Product specifications for Kinetix 2090 motor and interface cables.

iTRAK 5730 System User Manual, publication Z198T-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, Provides detailed information on wiring, power, troubleshooting, and integration with

publication 2097-UM002

ControlLogix®, or CompactLogix™ controller platforms.
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Preface

Resource

Description

Kinetix 5300 Single-axis EtherNet/IP Servo Drives User Manual,
publication 2198-UM005

Providesdetailedinstallationinstructionstomount, wire,andtroubleshoottheKinetix5300servo
drives, and system integration foryour drive and motor/actuator combinationwithaLogix5000
controller.

Kinetix 5500 Servo Drives Installation Instructions, publication 2198-INOO1

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

Kinetix 5500 Servo Drives User Manual, publication 2198-UM001

Providesinformationoninstallation,configuration,startup,troubleshooting,andapplicationsfor
the Kinetix 5500 servo drive systems.

Kinetix 5700 Safe Monitor Functions Reference 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

Providesinformationoninstalling,configuring,startup, troubleshooting,andapplicationsforthe
Kinetix 5700 servo drive systems.

ArmorKinetix System Safe Monitor Functions Reference Manual,
publication 2198-RM007

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

ArmorKinetix System User Manual, publication 2198-UM006

Providesinformationoninstalling,configuring,startup, troubleshooting,andapplicationsforthe
ArmorKinetix power interface module (PIM), distributed servo drive (DSD), and distributed servo
mator (DSM).

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

Providesinformationoninstallation,configuration,startup,troubleshooting,andapplicationsfor
the Kinetix 6200 and Kinetix 6500 servo drive systems.

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

Providesinformationoninstallation,configuration,startup,troubleshooting,andapplicationsfor
the PowerFlex 527 drive.

IntegratedMotiononEtherNet/IPNetworksforPowerFlexDriveswith TotalF ORCE
Application Technique, publication 750-AT007

Describeshowto configure and troubleshoot PowerFlex drive products with TotalFORCE Control
in several different integrated motion axis modes by using the Studio 5000 Logix Designer®
application.

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

Providesinformationthatisnecessarytoinstall, startup,andtroubleshoot PowerFlex750-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.

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

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

PowerFlex 750-Series Products with TotalFORCE Control Technical Data,
publication 750-TD100

Provides detailed information on:

« Drive and bus supply specifications
« Option specifications

« Fuse and circuit breaker ratings

PowerFlex750-SeriesProductswithTotalFORCEControllnstallationinstructions,
publication 750-IN100

Provides the basic steps to install PowerFlex 755TL low harmonic drives, PowerFlex 755TR
regenerative drives, and PowerFlex 755TM drive systems.

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

Provides detailed information on startup, control algorithms, and status indicators.

Product Certifications website, rok.auto/certifications.

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

10
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Chapter ]

Controller, Communication,
Drive, and Software Options -

Components of a Motion System

« Anntegrated 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, version 18 or later
- For PowerFlex 755T drives, you need the Add-on Profile, version 36 or later

A safety controller is required for motion and safety applications.

|/F _H\'\"

\ ° 4

See the Product Compatibility and Download Center (PCDC) for minimum controller, Ethernet

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)

When a PowerFlex 755 drive is used in Integrated Motion on EtherNet/IP mode, the
Logix controllerand 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.

module, and drive firmware revisions, Studio 5000 Logix Designer application required revisions,
and compatibility information.

Table Tprovidesinformation onhow many motion axes are supported depending on the hardware
thatisusedinyour applicationand the configuration of your axes. For example, you can have eight
Position Loop axes per1756-EN2T module.Eachdriverequires one TCP and one CIP™connection. I
you have other devices that consume TCP connections on the module, it reduces the number of
drivesyou can support. Only the drives and axes that are configured for Position Loop are limited.
Frequency Control, Velocity Loop, and Torque Loop configured drives and axes are not limited.

Table 1- Supported Axes by Controller Type

(2)
Controller Communication Modules Sup? ?rted Axes
Position Loop Other Loop Types
1756-EN2T, 1756-EN2TF, 8
ControlLogix® 5570, GuardLogix® 5570 1756-EN2TP, T756-ENZTR Uoto 100
Armor™ ControlLogix 5570, Armor GuardLogix 5570 1756-EN3TR 100 p
T756-EN4TR 100
1756-EN2T, 1756-EN2F, 1756-EN2TP, |
1756-EN2TR
ControlLogix 5580, GuardLogix 5580 T756-EN3TR 256 Up to 256
T756-EN4TR 256
1756-L8IE, 1756-L81ES 256
1756-L82E, 1756-L82ES 256
ControlLogix 5580, GuardLogix 5580 : (3) Up to 256
OMrOT g 5555, DUATCLOON 55T (1756-L83E, 1756-LB3ES, 756-LOAE, 1756-Lo4ES | - ocrued Ethenet 256 P
1756-L85E 256
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Components of a Motion System

Table 1- Supported Axes by Controller Type (Continued)

(2)
Controller Communication Modules' Sup? ?rted Axes
Position Loop Other Loop Types
5069-L306ERM, 5069-L306ERMS2 2
5069-L310ERM, 5069-L310ERMS2 A
5069-L320ERM, 5069-L320ERMS2 8
CompactLogix™ 5380, 5069-L330ERM, 5069-L330ERMS2 rbodded E 16
- thernet Up to 256
Compact GuardLogix 5380 5069-L340ERM, 5069-L340ERMS2 hedtet Heme 20 P
5069-L350ERM, 5069-L350ERMS2 24
5069-L380ERM, 5069-L380ERMS2 28
5069-L3100ERM, 5069-L3100ERMS2 32
1769-L18ERM 2
1769-L27ERM 4
1769-L30ERM, 1769-L30ERMS 4
CompactLogix 5370, 1769:L33ER|“|, 1769-I:33ERMS 8
g 1769-L33ERMO, 1769-L33ERMOS
Compact GuardLogix 5370, Embedded Ethernet Upto 100
Armor CompactLogix 5370, 1769-L36ERM, 1769-L36ERMS i P
Armor Compact GuardLogix 5370 | 1769-L36ERMO, 1769-L36ERMOS
1769-L37ERM, 1769-L37ERMS, 1769-L37ERMO, 16
1769-L37ERMOS,
1769-L38ERM, 1769-L38ERMS n
1769-L38ERMO, 1769-L38ERMOS
5069-L306ERMS3
5069-L310ERMS3
5069-L320ERMS3, 5069-L320ERMS3K
. 5069-L330ERMS3, 5069-L330ERMS3K 16
Compact GuardLogix SIL 3 Controllers Embedded Ethernet Up to 256
5069-L340ERMS3 20
5069-L350ERMS3, 5069-L350ERMS3K 24
5069-L380ERMS3 28
5069-L3100ERMS3 32

(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.

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

Table 2 - Integrated Motion EtherNet/IP Products

Drive Description

842E-CM Absolute | The842E-CMisanultra-highresolutionencoderwithEtherNet/IPinterfacewithtimesynchronizationformotioncontrol. Theseencodersprovide18-bitsingle-

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 that is integrated on EtherNet/IP.

TheKinetix5500 servodrives 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 19198 Hxxx-ERS servo drives support hardwired Safe Torgue 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 Asupport that is hardwired and integrated STO with connections to the safety controller.
Series B also support integrated Timed SS1 safety function.

Kinetix 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 Kinetix 2198 single-axis and dual-axis inverters for
applications.
2198-RPxxx Regenerative Bus Supply provides continuous output power and current to Kinetix 2198 single-axis and dual-axis inverters for applications.
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Chapter 1 Components of a Motion System

Table 2 - Integrated Motion EtherNet/IP Products (Continued)

Drive

Description

ArmorKinetix®DSD
and DSM Modules

2198-DSDOxx-ERS2 and 2198-DSDOxx-ERS5 single-axis inverters with current ratings up to 8 Arms. Drives feature TUV Rheinland-certified Safe Torque Off
function with integrated safety connection options, PLe and SIL 3 safety ratings, and support for Hiperface DSL, and Hiperface encoder feedback. The DSD
modules also support Timed and Monitored SS1 drive-based stopping functions, and support controller-based Safe Stop 1and safe speed monitoring
functions over the Ethernet network.

2198-DSMOxx-ERS2 and 2198-DSMOxx-ERS5 single-axis motor/inverter with maximum continuous torque of 11.9 Nem (105.3 Ibein) and peak torque of 31.2
Nem (276.1 Ibein) with speeds up to 8000 rpm. The -ERS2 motor/inverters feature TUV Rheinland-certified Safe Torque Off function with integrate
safety connection, PLe, and SIL 3 for Hiperface DSL feedback only. The modules also support Timed SS1 drive-based stopping functions. The 2198-
DSMxxx-ERS5 modules also support Timed and Monitored SS1 drive-based stopping functions, and support controller-based Safe Stop 1and Safely-
limited Speed functions.

2198-Pxxx DC Bus Supply provides power in a range of 7...46 kW and 10.5...69.2 A output current to 2198 modules for applications.

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

Kinetix 6500 The IAM and AM power modules provide power for up to eight axes.
The 2094-EN02D-MO1-SO control modules support Safe Torque Off (ST0) and 2094-EN02D-MO1-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 (STO).
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 /0, safety“)m, and feedback functions to the drive.
PowerFlex 755T | PowerFlex755T Drive Products pravide harmonic mitigation, regeneration, non-regenerative,and common bus solutions that use TotalFORCE®technology to
Drive Products | achieve excellent motor control through precise, adaptive control of torque, velocity, and position for electric motors.
iTRAK® 5730

Intelligent Track
System

The iTRAK 5730 system is amodular, scalable, linear motor 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 contraollers.

(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)

Help for Selecting Drivesand FactoryTalk® Motion Analyzer Online helps you select the appropriate Allen-Bradley® drives and

Motors

motors that are based on your load characteristics and typical motion application cycles. The
softwareguidesyouthroughwizard-likescreenstocollectinformationspecifictoyourapplication.

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 rok.auto/motion-analyzer.
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Notes:
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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
Studio5000Logix 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 Studio 5000 Logix Designer application are
the exclusive owners of the drive (the same as Kinetix® drives). A HIM
(human interface module) or other drive software tools cannot be used to
control the drive or change configuration settings. These tools can only be
used for monitoring.

If you use a PowerFlex Safe Speed Monitor module (catalog number
20-750-S1) with a PowerFlex 755 drive, you can use a 20-HIM-A6 module or
Connected Components Workbook, to configure the safety portion because
Studio 5000 Logix Designer applications do not configure the drive.

Before You Begin 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 10on page 16.

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
revisionof yourcontroller.See the release notesforthe firmwarerevision of your controller.

Theelectronickeyingfeatureautomaticallycomparestheexpectedmodule,asshowninthe
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-ATO01.

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 Technigue,
publication |A-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 9.
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Figure 1- Create a Motion Project

Controller Project

[
Set Exact Keying to
Exact Match or
CompatibleKeyingon
the Module Definition
dialog box.

Integrated safety ves Isthisasafety no Standard
controller application? Controller
Does the Use the embedded
Add the EtherNet/IP yes controller need no EtherNet/IP
device to the project an EtherNet/IP connectivity in the
device? controller

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

Enable Time
Synchronization

CheckEnableTimeSynchronizationon
the Date/ Time tab of the Module
Properties dialog box.

Add a Drive or
iTRAK® system
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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.

Seethedrivemanualsthatarelistedinthe Additional Resourceson page 9 for detailedinformation
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

ControllerEtherNet/IPConnectivityTime
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.

ConfigureDriveSettings
inthe Module Definition
Dialog Box

page 22

Configure power settings
page 26

Configure Digital
Inputs and Outputs
page 30 and page 30

Configure Safety
Connections

page 31

SeeyourKinetix servodrive User
Manual for details on configuring
your drive safety options.

Configure Motion Safety
or Drive Safety

Configure Axis Properties

See Chapter 3

Rockwell Automation Publication MOTION-UMOO3P-EN-P - January 2025 17



Chapter 2 Configure Drive Properties

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, PowerFlex 755T, or PowerFlex 527 Drive

Contraller Project Ready

Add PowerFlex 755 or Add PowerFlex 527

Choose a PowerFlex 755 PowerFlex 755T Drive to Drive to your
drivecatalognumberthat our EtherNet/IP
endsin-CM%r—CM—Sxfor Kletwork TypeaNameand [P address EtherNet/IP Network
an Integrated Motion of the drive on the General
Drive. page of the Module

« ChooseaPowerFlex755T Configure General Properties dialog box. Configure General
drivecatalognumberthat Settings Settings
ends in -CM for an

Integrated Motion Drive.

Do you need 1/0
or feedback?

Add a peripheral device
page13

Configure drive settings
inthe Module Definition
dialog box

page 22

Configure power
page 26

Configuredigitalinputs
and outputs

page 30 and page 30

Configure Safety
page 31

) See your PowerFlex Safety Option
Conflgure Module Manual for details on
Motion Safety configuring your drive safety options.

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 1/0 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/0 module to
port 7 as a peripheral device.
3. Right-click your drive and choose New Peripheral Device.
Module Definition* _-_ N— - %‘
Peripheral Devices:
[y 1 .
Mew Peripheral Device... ] #“ > 001 S @
Electronic Keying: ‘Compatlble Module ']
Powver Structure: {<none> vJ
|| verify Powser Rating on Connection
|Cnnnectmn, |Mnhun and Safety j‘
|Safety Instance: |Safe Stop Only - No Feedback j‘
l oK J I Cancel I I Help
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

selectaconnectiontype of Safety only or Motion and Safety before adding your
feedback option module. See Connection Types for more information.

Follow these guidelines for port assignment:

- The Integrated Safety Functions option module and the feedback device must be
installed on the same backplane using ports 4, 5, or 6.

- Whenused in an Integrated Motion application, the Integrated Safety Functions option
module must be installed in port 6.

- Only one safety option module can be installed in a drive. Multiple safety options or
duplicate safety option installations are not supported.

These feedback module combinations are supported.

(9)

Option Supported Module Catalog Number | Valid Ports
Single Incremental Encoder 20-750-ENC-1 4. g
Two Feedback Options | Dual Incremental Encoder 20-750-DENC-1 | 48"
Universal Feedback Card 20-750-UFB-1 4.6
Single Incremental Encoder 20-750-ENC-1 handb
Dual Incremental Encoder 20-750-DENC-1 handb
and One Safety Option | Safe Torque Off, or 90-750-S
Safe Speed Monitor'?, or 20-750-S1 5
Integrated Safe Torque Off, or | 20-750-S3
Integrated Safety Functions'? | 20-750-S4

(1) Use ports 7 and 8 when using 20-750-ENC-1 or 20-750-DENC-1 modules.
(2) TheSafe 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.
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Add an iTRAK Section,
Mover, or Power Supply

20

5. Ifyouareusingafeedbackoptionmodulefor safe feedback witha20-750-Sk safety option,
click the Safe Feedback checkbox.

6. Ifyourdriveisequippedwithanintegrated safety option module(20-750-S3 or 20-750-S4),
clickSafety Definitiontodefinethe MajorandMinor RevisionsandElectronic Keyingoptions.

Safety Definition X

Major Revision: |1 bt Minor Revision: 2=

Electronic Keying: ICDmpathe Module 'I

‘ oK II Cancel Jl Help l

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 22.

The available configuration options differ depending on the controller and iTRAK device type 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.

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

If you are usinganiTRAK power supply, add the module to the project under the same controller as
theiTRAK 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

gztntfilngu;e General drive on the General page of the
g Module Properties dialog box.
Configure drive

settingsintheModule
Definition dialog box
page 22

Configure power page
page 26

Configure safety page

page 31

See your iTRAK user manual for
Configure Motion Safety details on configuring your motion
page 26 safety options.

Configure track
sections
page 34

Configure Axis
Properties

See Chapter 3
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configure Module Definition Aidrives 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 22.

A\

ATTENTION: Theelectronickeyingfeatureautomaticallycomparestheexpected
module, as shown in the configuration tree, to the physical module before
communication begins.

Whenyouareusingdevicesinanintegrated motionapplication, setthe electronic
keying to either Exact Match or Compatible Keying.

Never use Disable Keying with motion or safety modules.

For moreinformation about electronic keying, see the Electronic Keying in Logix
5000™ Control Systems Application Technique, publication LOGIX-ATQO1.

Table 3 - Module Definition Fields - Kinetix, ArmorKinetix, and iTRAK

Kinetix 350, Kinetix 5700 DC

Kinetix 5300, |- Bus Supply

Kinetix 5500, Kinetix 5700  |ArmorKinetix |ArmorKinetix iTRAK 5730

and Kinetix Kinetix 5700  |Inverter DSD DSM

6500 Servo Regenerative

Drives Bus Supply
Revision X X X X X X Update the Revision, if necessary.
Electronic Keying X X X X X X Choose Exact Match or Compatible Keying.
Power Structure ?) X X X X X X Assign a power structure, if necessary. ¥
Safety Application - - X X X X See Safety Application Types on page 24
Connection X X X X X X See Connection Types on page 25.
Safety Instance - - - - - - See Safety Instance on page 25
Motion Safety - - X X X X
Motion Safety 1 - - X - - - See Motion Safety Type on page 26
Motion Safety 2 - - X - - -

(1

For 2198-xxxx-ERS3 series A drives, the firmware revision is 7 or earlier. For 2198-xxxx-ERS3 series B and later drives, the firmware revisions are 9 or later.

(2) Power structure only is selectable for the Kinetix 6500, PowerFlex 755, and PowerFlex 527 drives. The other product power structures are selected with the AOP.
(3) Locate the power structure reference numbers by checking the device hardware, reviewing the product documentation, checking the purchase order, or reviewing the bill of materials.

Table & - Module Definition Fields - PowerFlex

PowerFlex 755 |PowerFlex 755 E:‘"":';E::If L E:‘"":';E::If L
PowerFlex 755 | Drive with Safe |Drive with Safe Integrated Safe |IntegratedSafety
E:III‘IIJT! m:a':l Torque Off Speed Monitoring Torque Off Functions
Ethernet :?_‘gﬁ;ﬂ%:ﬁi :?_v;:;z%zgi PpwerFIex 7_55 PpwerFIex 7_55 Power!-'lex
Powerflex 755 | with Safe Torque | with Safe Speed wl'tm‘::er ql::ilt‘:;i wl'tm‘:g q':;'!‘;% 527 Drive
Hi-Power Drive | Off Honitoring Safe Torque Off |Safety Functions
with Embedded |(with 20-750-S | (with 20-750-S1 | (Luer 90 960 63 | (with 20-750-S4
Ethernet option module | option module option module | option module
installed) installed) installed) installed)
Revision X X X X ¥ X Update the Revision, if necessary.
Electronic Keying X X X X X X Choose Exact Match or Compatible Keying.
Power Structure ?) X X X X X X Assign a power structure, if necessary. ¥
Safety Application - - - - - - See Safety Application Types on page 24
Connection X X X X X X See Connection Types on page 25.
Safety Instance - - - - X - See Safety Instance on page 25
Motion Safety - - - - - -
Motion Safety 1 - - - - - - See Mation Safety Type on page 26
Motion Safety 2 - - - - - -

(1

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.

(2) Power structure only is selectable for the Kinetix 6500, PowerFlex 755, and PowerFlex 527 drives. The other product power structures are selected with the AOP.
(3) Locate the power structure 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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Table 5 - Module Definition Fields - PowerFlex 755T Drives

PowerFlex 755TL | FOWerFEX TS5TH | poyerFiex 755TH | PowerFlex 75TR | PowerFlex 755TS

AC Drive - Inverter - Regenerative Bus | AC Drive - AC Drive -

CIP Motion CIP Motion Supply - CIP Motion | CIP Motion CIP Motion
Revision X ¥ ¥ ¥ X Update the Revision, if necessary
Electronic Keying X X X X X Choose Exact Match or Compatible Keying
Power Structure ?) X X X X X Assign a power structure, if necessary
Safety Application - - - - - See Safety Application Types on page 24
Connection X X X X X See Connection Types on page 25
predictive X X X X X See publication 750-AT007
Safety Instance - - - - X See Safety Instance on page 25
Motion Safety - - - - -
Motion Safety 1 - - - - - See Motion Safety Type on page 26
Motion Safety 2 - - - - -

(1) For PowerFlex 755 drives, you must select a revision of 12 or later to add an 1/0 module to port 7 as a peripheral device.
(2) Power structure only is selectable for the Kinetix 6500, PowerFlex 755, and PowerFlex 527 drives. The other product power structures are selected with the AOP.
(3) Locate the power structure reference numbers by checking the device hardware, reviewing the product documentation, checking the purchase order, or reviewing the bill of materials.

Figure 5 - Example Module Definition Dialog Boxes

‘ [ —— ———— S
Module Definition Tl tﬁ Module Definition*® @
Peripheral Devices:
=0 myplaineenetdrive
. =
Revision: i x| -8y 4 20-750-DENC-1 Revision: 14~ o[

Electronic Keying: [Compatlble Module

Power Structure: [ZIQS*DUIZ*ERSA

&

|£| Verify Power Rating on Connection

Safety Application: MNetworked

Electronic Keying: [Cumpatihle Module 'j

Power Structure: [:mnv, 4.8, Heavy Duty, Compact vj

[¥] verify Power Rating on Connection

[Mation =]

|Connecti0n:

Connection: Motion and Safety

Mation Safety 1: Single Feedback Monitoring

Mation Safaty 2: Single Feedback Monitoring

K1

[ oK J I Cancel ‘ ‘ Help I

Kinetix 5700 Drive with Integrated Safety
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Table 6 - Safety Application Definitions

Safety Application Types

The Safety Application dropdown 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 6definesthechoicesandwhich Connection Typesareavailable based onyourchoice
of Safety Application mode.

Safety Application Mode | Safety Functions Minimum Module” Required ~ {Connection Types Compatible Controllers (2)
« ControlLogix® 5570/5580
- 2198-xxxx-ERS3 (series A) . Mop « CompactLogix™ 5370/5380
Hardwired Safe Torque Off (STO) 2198-xxr-ERS3 (series B or later) | 0tion Only « GuardLogix 5570/5580
« Compact GuardLogix 5370/5380
Safe Torque Off (ST0) 2198-x000¢-ERS3 (series A) » Motionand Safety 1o . 1 ogix 5570/5580
« Safety Only
Safe Torque Off (STO) iTRAK 5730 » Motion and Safety « GuardLogix 5580
« Safety Only
« Motion and Safety
« Safety Only
» Safety Networked . :
_ Safe Torque Off (ST0) 2198-DSx-ERS2 or -ERS5 (Integrated) : gg;rd;’f;s"uﬂfo -
Networked (integrated) « Motion Only P 9
- Networked (Integrated)
and select Safety Only
2198-xxxx-ERS3 (series B or later) |,
Timed SS1 TRAK 5730 g"f“‘t’“ S“ld Safety
2198-DSx-ERS2 or -ERS5 + oaletyonly - GuardLogix 5580
e s 2198-xu0x-ERSH . Motionand Safety | CoPact GuardLogix 5380
- Controller-based safety functions'® Z198-DSx-ERSS * Safety Only
+ none « ControlLogix 5570/5580
Now. ) o Moti - CompactLogix 5370/5380
Safety Off 2198-DSx-ERS2 or -ERS5 Motion Only - GuardLogix 5570/5580

Compact GuardLogix 5370/5380

(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) WhereaControlLogixorCompactLogix(non-safety)controlleris specified, aGuardLogixor Compact GuardLogixcontrollerisbackwards compatible. Also, GuardLogix 5580 and Compact GuardLogix
5380 controllers are backwards compatible with GuardLogix 5570 and Compact GuardLogix 5370 controllers.
(3) See the Kinetix 5700 Safe Monitor Functions Safety Reference Manual, publication 2198-RM0Q1, for more information on these Drive Safety instructions.
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Connect

Choose the

Table 7 - Module Connection Definitions

ion Types

connection type for your drive.

Connection Type | Used with the Following Safety Options Description
Motion and Safety |+ Integrated safety « Motion connections and integrated safety are managed by this controller.
« Hardwired Safe Torque Off mode « Motion connections are managed by this controller.
Motion Dnly(” « Integratedsafety,ifthereisasecondarysafety |+ 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.

« Motionconnectionsare managed by another controllerthathasaMotiononly connectionto thedrive.

(1) The ArmorKinetix DSD and DSM modules do not have hardwired safety connections.

ForMotiona

ndSafetyorSafetyselections,additionalconfigurationand considerationsthatarenot

covered in this manual apply. See the publications for your drive, PowerFlex 750-series safety

option mod

ule, and safety controller, which are listed in the Additional Resources on page 9.

IMPORTANT  For Logix Designer application version 35, 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.

Logix Designer applicationversion 36 added motionand safety simulation
for CIP Safety™ drives.

Safety Instance

For PowerFl

ex 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-1or 20-750-DENC-1
feedback module with Safe Feedback checked is required for Single or Dual Feedback monitoring
choices to be available.

See the Pow!
750-UM005,

Table 8 - Saf

erFlex 755/755T Integrated Safety Functions Option Module User Manual, publication
for more information.

ety Instance Definitions

Safety Instance Mode Description

Safe Stop10n

ly - No Feedback STO function and Timed SS1 Safe Stop 1functions are available.

Single Feedba

ck 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 of the encoder diagnostics and the data that 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 9 - Motion Safety Definitions

Motion Safety Mode Description
STO Only STO function only.
Safe Stop 10nly - No Feedback | STO function and Timed SS1Safe Stop 1functions are available.

Primaryfeedbackisusedinthesafetyobjectfor safemonitoring. The feedback canbe
aSlLrated Hiperface DSL encoder, for example, a VPL-BI003P-0 or W motor used in
the DSL Feedback port. This feedback 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-RM001, to
evaluate SIL levels possible with one feedback device or two feedback devices.

Axis Test Mode

When an Axis that is associated with the Safety Drive is configured for Axis Test Mode, no Safety
Connection is established.

The Power page letsyou configure the drive Bus Configuration, assignaBus 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.

» ThelogixDesignerapplication enforces shared-bus configuration rules for Kinetix drives,
except for shared AC configurations.

«  Kinetix 5500 drives with single-phase operation are limited to 2198-H003-ERSx,
2198-H008-ERSx, and 2198-H015-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

1 Misdiile Progrtien MyENATR (PowerFles 755-EENET-CM 54 16.001)

Figure 6 - Power Configuration Example Pages
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1. Choose the appropriate power settings for your application, see Table 10.

ForPowerFlex755T power settinginformation, see Integrated Motion on EtherNet/IP Networks for
PowerFlex Drives with TotalFORCE® Application Technique, publication 750-AT007.

Table 10 - Power Settings

Attribute Settings Description
Voltage 400...480 VAC 324..528 AC rms input voltage
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.

Bus Configuration

Applies to 2198-Pxxx DC-bus power supply (converter) modules. Can also apply to 2198-H008-ERSx
1 pplies to p pply pply
Shared AC/0C modules.

Appliestosingle-axisdrivesand driveswith Shared ACinputconfigurations, for example, 2198-H008-ERSx
Standalone modules.

Indicatesthatthe 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.

Regenerative Power Limit

Settings are specific to each device.

This limit is the amount of energy that the drive allows during regeneration. If an external regenerative
power supply or shunt (dynamic brake) resistor is used, it is recommended that this value is set to -
200.0%.

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

Bus-sharing Group @

Group number

Applies to any bus-sharing configuration.

Rockwell Automation Publication MOTION-UMOO3P-EN-P - January 2025

27


https://literature.rockwellautomation.com/idc/groups/literature/documents/at/750-at007_-en-p.pdf

Chapter 2

Configure Drive Properties

Table 10 - Power Settings (Continued)

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

Bus Regulator Action

Adjustable Frequencym

Thisselectionallows the drive ta either change the torque limits or ramp rate of the velocity to control the
DC bus voltage. This option is not recommended for positioning applications because it overrides the
velocity and the system can overshoot or not stop.

Shunt then Adjustable Frequency

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

Adjustable Frequency then Shunt

Thisselectionallowsforadjustablefrequency controlof the DCbus. If adjustable frequency cantrol 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 IAM module.

. Internal Enables the internal shunt (the external shunt option is disabled).
Shunt Regulator Resistor Type - —
External Enables the external shunt (the internal shunt option is disabled).
« None

External Shunt

- Shunt catalog number'®
« Custom'®

Selects external shunt option.

External Shunt Resistance

Valid values are determined by the
type of drive.

Specifies the external shunt resistance in Ohms. Available only if the External Shunt is set to Custom.

External Shunt Power

Valid values are determined by the
type of drive.

Specifies the external shunt power in Kilowatts. Available only if the External Shunt is set to Custom.

External Shunt Pulse Power

Valid values are determined by the
type of drive.

Specifies the external shunt power in Kilowatts. Available only if the External Shunt is set to Custom.

Bus Capacitance

Valid values are determined by the
type of drive.

Specifies the bus capacitance in microfarads (uF). Available only if the 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 mare information on bus-sharing groups, refer to Kinetix 5700 servo drives User Manual, publication 2198-UM002, or the iTRAK 5730 System User Manual, 2198t-UM003.
(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 that is intended for the specific DC-bus power supply is shown. See the Kinetix Servo Drives Specifications Technical Data, publication KNX-TD0O3, for more
information on shunt resistors.
(6) Custom is only for PowerFlex 527 and 755 drives.
2. To adjust the limits for overload and voltage, Click Advanced.
Advanced User Limits tﬁ‘
Converter Thermal Overload 100.000 o
Bus Regulator Thermal Overload 100.000 o
Advanced User Limits @f
Bus Under Voltage 65.000 o
[ oK ] I Cancel ] [ Help
Kinetix 5700 DC Bus Supply
[ oK I [ Cancel I l Help
PowerFlex 755 Drive
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Configure Predictive

Maintenance

| Notification Settings

| | = Fans
B —
| « Capacitors
Bus Capacitors
| | = Power Devices
Insulated-Gate BiPolar Transistors (IGET))
= Bearings
Motor Beanngs
Machine Rearings
= Lubricants
Motor Lubricants
Machine Lubricants

Table 11 - Limits for Overload and Voltage

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 requlator 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 the 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.

The Predictive Maintenance page lets you enable notifications for these PowerFlex 755T drive

items:
« Fans
« Capacitors
«  Power Devices
» Bearings
« Lubricants

Figure 7 - Predictive Maintenance Example Pages

B e Poperis ot pometie 55750300«

Leaton Campaner Type

M =| - * | Emironmental Secings

x B
Tome Sy
Uschie oty
et Proteced
General PenCotpestin
¥ Enabled e
Jr———
Power
Remaining Life Threshold: Digeatinget
Uiztar Dagaate
3 Months
Remaiming Life Threshold Action:
Ignare
[ oK | Cancel | e

Netification Setnngs
eatpink fan Brecicied Berrng Lifl: 10+ Vears 641155 Mower) Bevet
Locamion:  Invertir (M0)

* Catalog #: SK-RT-HSEAN-1.F12 Remaining Life %

Printed Cireuin Board Fan
Locaton  Conteol Pod Pod)
Catalog #: SERT-PODFANT-F23

Predicies Remaining Life: 10+ Vears 1633127 Hous) Rese

Remaining Life %

But Capucitor

Lecaton:  Irwermes (M0}

Catalog #: Mot 3 seplacesble
componn

Sraulated-Gate BPolar Transister
[

estion Insecti BN

Predicted Resaining Lile: 10+ Years (390,855 Houws]

Reraring Life %

Pregicted Remainng Life: 10+ Vears (32,505,482 Hours)

| Cae

o

SeeIntegrated Motionon EtherNet/IP Networks for PowerFlex Drives with TotalFORCE Application
Technique, publication 750-AT007 for Predictive Maintenance information.
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Configure Digital Inputs

Table 12 - Drive Functions

The following restrictions apply to settings made on this page:
Al digital input parameters, except Unassigned, must be unique.

Atleastone Digital Input must be set to Regeneration Power 0K whenamodule is set to the
Shared DC - Non-CIP Converter bus sharing configuration in the Power tab.

»  Whenyouuse 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.

Configurethedigitalinputstomonitorthe status of drive functionsappropriate toyourapplication.

Functions Description
Enable A 24V DC input is applied to this terminal as a condition to enable each module.
Home Anactive state indicates to ahoming sequence that the referencing sensor as been seen. Typically, a transition of this signal isused to establish a

reference position for the machine axis.

Registration 1
Registration 2

Aninactive-to-active transition(alsoknownasa positive transition) or active-to-inactive transition(also known as anegative transition)isused to
latch position values for use in registration moves.

Home

An active state indicates to a homing sequence that the referencing sensor has been seen. Typically, a transition of this signal is used to
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
applicationas Shared-DC Non-CIP Motion™ Converter and assigned to Regeneration OK. This signal is wired from RDY on the 8720MC-RPS unit and
indicates to the Kinetix 5700 drive system that the 8720MC-RPS unit is ready to supply power. Enabled inverters enumerate a Bus Power Sharing
fault if the Regeneration OK input goes inactive.

AC Line Contactor 0K

An active indicates that the AC Line Contactor is working correctly.

Bus Capacitor 0K

You can configure this input in the Logix Designer application and wire the module 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, thisinput must be configuredin the Logix
Designerapplicationtomonitorthestatusof the external shuntmodule thermal switchand assigned to Shunt thermal switch OK. Thisfunctiondoes
not apply to the 2198-R004 shunt resistor. You can also use this input to monitor the status of an active shunt module in the system that is
connected via the capacitor module or an extension module.

Bus Conditioner 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 OK

Thisfeature extendsthe prechargeinput monitoring capability to the PowerFlex 755 drive inintegrated motion. The event processingis 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. Ifthe configured Pre-charge OKinputbecomesinactive and thedriveisinthe Running state, the drive generatesthe Converter Pre-charge Input
Deactivated exception and performs a Fault Coast Stop.

Motor Thermostat 0K

Motor thermostatinput functionality is provided through the motor thermostatinput(PTC) on the 22-Series /0 modules(installedin Port 7)whenin
Integrated Motion on EtherNet/IP mode.

Thefunctionalityis the same asthe motor thermostat functionalityin parameter mode. Whenthe PTCinputresistance transitions fromlow tohigh
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 Kinetix 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

30

The Digital Outputs tab is only available for PowerFlex 755 drives with a digital I/0 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.
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Table 13 - 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
integratedmotiononly. Theoperationof thisoutputistiedtofault processingin
the drive. The drive de-energizes the Contactor Enable Output when an
exception causes the axis to go to the ‘shut down’ state.

Note: Thisconfigurationisonlyvalid whenanauxiliary power supplyisusedfor
control power with frames 1...7 drives or when a 24 auxiliary power supply is
used on frames 8...10 drives. See Drives in Common Bus Configurations with
Kinetix 5700 Bus Supplies, publication MOTION-AT0Q7, for more information.

Mechanical Brake Engage Delay

Theamountof timethatthe power structureremainsenabled after theaxishas
been commanded to zero speed before disabling the power structure. The
motor deceleratestoastop, the brake output actuates, and this delay provides
time for the brake to engage.

configure Safety Settings If your system includes a drive that supports integrated safety, note the safety network number
(SNN)onthe Module Properties General page, which populates automatically when you add adrive
that supports integrated safety to the project.

| General
Carvedton
Salety
Time Syrc
Wodda ifa
Intemaet Profzes
Post Corfiquraton
Metion
Padsaled fod
Power
Dl Ingts
Motion Diagrastes
Motion Safety
Actors
Priny Pk
Secondary Feedback
Scalng
Dacrpancy Checking
3 (+]
551

Satua: Offine

3 Mot s s pomaris 5 oncr.cnse s

General
Ty PPl 755-EENET CM-54 ParvosiFlst 755 AC Dervts i Embecidec et - C...
e Flapciomonl Aartormyfonilen Sr ey
Parena: HyENATR Etherrat Address
Name: MyPF TS SCMS ) Prevate Netwark waan 3.2
Desorigton: (D) [P Address:
Module D firiton
Revision: 16,001 PR SgfehyMetwork  [ymc nass 250
Electroni Keyng: Compaithie Mode '
i YA £:37:37.325 P4
ot Stnuchune: 200, 4.84, Mormal Duky, ..
Correcion: Mobion and Safety
Safety lratance! Dl Feeetacs Morvtorre

=] L= I -

Safetynetworknumbersfor PowerFlexdrivesthatinclude 20-750-S3 or 20-750-S4 optionmodules
are unigue. SNNs for other drives match the SNN of the safety controller in the project.

Oftentheautomaticallyassigned SNNissufficient, butsometimesmanual configurationofthe SNN
is required. See Generate the Safety Network Number (Integrated safety drives only) on page 33,
your product user manual, or the GuardLogix Controller Systems Safety Reference Manual,
publication 1756-RM093 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

Ifanydifferencesare detected, the connectionbetweenthe GuardLogix controlleranddriveislost,
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.
ﬁ Logix Designer - V33_MotionProject [1756-L81ES 33.1] - o x
[T este reperis o rowerris 7 sver-c s oo ]
General Safety
Connection
Safety
Time Sync Connection | Requested Packet | Connection Reaction Max Observed ok
Module Info Type Interval (RPI) (ms) |  Time Limit (ms) | Network Delay (ms)
Internet Protocel Safety Input 10 40.1 [ Reset Advanced...
Port Configuration Safety Output 20 60.0 | Reset
=-Motion
Associated Axes
Power Configuration Qwnership:
Digital Inputs
Motion Diagnostics Ownership =
[=-Motion Safety
2;:‘::; T Configuration Signature:
Discrepancy Checkin
STO Date:  10/22/2019
881
sBC Time: 30335 PM o M2 ms
Input Configuration
Test Output
Output Configuration
< | il | »
Status: Offline Apply
< [ »
2. ClickAdvancedtoopentheAdvanced ConnectionReaction Time Limit Configurationdialog
box.
rActvanct—:d Connection Reaction Time Limit Co_gﬂ
Input
Requested Packst Interval (RPI): hD : ms (6 - 500)
Timeout Multiplier: 2= (14
Network Delay Multiplier: 200 : % (10-600)
Connection Reaction Time Limit 401 ms
Output
Requested Packet Interval (RPI): 20 ms (Safety Task Period)
1 Timeout Multiplier: 2= 14
MNetwork Delay Multiplier: 200~ % (10-600)
Connection Reaction Time Limit 60.0 ms
[ 0K ] [ Cancel I [ Help I
3. Analyze each safety channel to determine the appropriate settings.
The smallestInput RPl 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,
refertotheappropriate GuardLogix or Compact GuardLogix Controllers User Manual, which
is listed in Additional Resources on page 9.
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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 sufficient.
However, manual manipulation of an SNN is required in the following situations:

 |f safety-consumed tags are used

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

« Ifasafetyprojectiscopiedtoanotherhardwareinstallationwithinthe sameroutable safety
system

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

IMPORTANT  Ifyouassignan 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.

To edit the SNN, follow these steps.

1. Toopen the Safety Network Number dialog box, click the ellipsis to the right of the Safety
Network Number.

Safety Network Number Lﬂ
Format:

10/14/2016 9:28:42.339 AM

) Manual

(Decimal)

Number:

3FE6_031B_52E3 (Hez)

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_SITRAK in myLBcl ACD [1756-L83ES 33.1] = o X
[[9 Modute roperte: Locat Tra 5720 12000) < |
Ganeral ~ Track Configuration
Trock ID: o -
The Sie Not Specified
Medule Info i
Mover Ais ASSGNMAnt Sequence: =
Internel Prolocal - e Decreosing Position
Fon Configurason
Section Motor: 3 A2 A DO -
vl FIOBT-A20-T0303-A00-52
Meticn -
Movar Motor: =
Associsled Axes” ZASITVTOIH-E
Powor Trock Langth: 0.001 = m
Diagnastics -
Cyclic ReadWris
Track Corfguration
Mation Saduty
Actions
51O
-1
Sranss: Offine ok ] [ cancal Apply Help,, |

1. From the Track ID dropdown menu, select your Track ID.

IMPORTANT  Whenmultiple modules share the same Track D, these modules are
identified as being configured as one Track System. This
configuration allows the 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
standalone sections when validating track systems.

2. From the Mover Axis Assignment Sequence dropdown menu, choose the Mover Axis
Assignment Sequence for your motion application.

Table 14 - 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 moversinthedirectionof decreasing positionvaluesrelative to
the Reference Mover.

DecreasingPositionfromReferenceMover

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 moversinthe direction of increasing position valuesrelative to
the Reference Mover

Increasing Positionfrom Reference Mover
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3. From the Section Motor dropdown menu, select the section motor corresponding to your
iTRAK drive module.

Acurvesectionactslike threeindividual sections: curve A, curve B,and curve C.Eachof the

three sections must be added as a separate drive and configured individually.

- Ifyourdrivemoduleisastraightsection, then selecta2198T-L20-T0303-A00-S2 section
motor

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

- If your drive module is a curve B section, then select a 2198T-L20-T0309-D18-S2-B
section motor

- If your drive module is a curve C section, then select a 2198T-L20-T0309-D18-S2-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. Toopenthe Module Properties dialog box, double-click the drive in the Controller Organizer.
2. Click the Assaciated Axes tab.

[ 3 Moduie Propertis: Local Pawerrie 755-zner-cu 4.001) < [ ——
General Assoclated Axes
Connucton
Tima Synt
Module Info s 1: <none> - hew Aus...
Internat Pratocal
Port Conbguraton Mator Faedback Device: “nane> e
= Mation :
Associated Axes® Load Feadback Device: <none> -
Power
Drigitanl Inprut . . .
Motion Diagnasics Kinetix® 5700 Drive
d
[ o properses oo e ooz x5 5000
Gnesal Associated Axes
Aats 11 <IN - Mo Axis....
Mator “rane> -
Load Feedback Dedce: <noner -
Aoas 2 (Awebary <ane> - M Aoos..
Master Feedback Device: <rgne> -
e 3 pre— - o .
Mirtne Foedhack Device: <none> -
Load Fesdback Device: R0 -
Status. Ofine
Moy & [Aeobary <ngnes - N it
Mt Feedhick Do <none -
PowerFlex® 755 Drive
Suater Ofing [o& ] [ cancal Agply Help.

3. Click New Axis.

must have Axis Test Mode enabled. See Axis Test Mode on page 147 for more
information.

Ve To use the Axis Test Mode feature, all axes that are associated with a module
A~ 4
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Table 15 - Drive Feedback Types

4, On the New Tag dialog box, type a name for the axis.
[ eew Tag —
e

Description: = [Canceli|

Usage: <controller:

Type: lm Connect

Data Type:  AXIS_CIP_DRIVE | ]

Scope: fla PF_Eample_1 =

AE’:;“: l Read/Write -

Style:

[l Constant

Sequencing

[ Open AXIS_CIP_DRIVE Corfigurstion

The default data type is AXIS_CIP_DRIVE.

ForiTRAK® 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.

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

_ To use the Axis Test Mode feature, all axes that are associated with a module
&) must have Axis Test Mode enabled. See Axis Test Mode on page 147 for more
information.

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
Kinetix 5500 2| i 2 for Ay aste)Feadback
Kinetix 5500 1 Motor Feedback
« Port Tis reserved for Motor Feedback on the primary axis (Axis_1)
Kinetix 6500 2 |+ Port2can be used either as a Load Feedback for the primary axis or as a Master

Feedback for a secondary feedback only axis (Axis_2)

Kinetix 5700 Single-axis Inverter (2198-Sxxx-ERSx)

9 Axis 1for Motor or Load Feedback
Axis 2 for Auxiliary (Master) Feedback

Kinetix 5700 Dual-axis Inverter (2198-Dxxx-ERSx)

Axis Tand 3 for Motor and/or Load Feedback
Axis 2 and 4 for Auxiliary (Master) Feedback

Kinetix 5700 DC-bus power supply
Kinetix 5700 Regenerative Power Supply

1 No Feedback

2198T iTRAK Power Supply

1 No Feedback

ArmorKinetix® DSM (2198-DSMxxx-ERSx)

— | Motor Feedback

ArmorKinetix DSD (2198-DSDxxx-ERS)

Axis 1for Motor and/or Load Feedback
Axis 2 for Auxiliary (Master) Feedback
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Table 15 - Drive Feedback Types (Continued)

Drive Axis |Feedback Types

iTRAK 5370 Section 1 Integrated Track Feedback
iTRAK 5370 Mover 4 |Integrated Track Feedback
PowerFlex® 527 1 Motor Feedback

PowerFlex 755 and PowerFlex 755T drive products with 20-750-ENC-1
feedback module

Configure the Port channel A for Motor Feedback or Load Feedback

PowerFlex 755 and Powerflex 755T drive products with 20-750-DENC-1
feedback module

PowerFlex 755 and PowerFlex 755T drive products with 20-750-UFB-1
feedback module

Configure the Port channel A and channel B for Motor Feedback or Load Feedback

1. For PowerFlex 755 drives, Kinetix 5700 drives, and Kinetix 6500 drives, use the dropdown
menus to choose the feedback type for the applicable axes.

IMPORTANT

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.

Create a Motion Group

IMPORTANT

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

-3

el JILIcugicu

3-8 Ungrmi

* New Motion Group... %J l I3

A5 Axi

£ Add-Onr
—).£5] Data Type

.1___”‘; User-D
- Strings

[ Add e Defined
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40

2. Type a name for the motion group.

MNew Tag P
Mame: Create |v
Description: ~
Usaige: <controller> -

Alias For =
DataType:  MOTION_GROUP D
Parameter
Connection: —
Scope fa my_che_far_pflex -
Extaral IRead;’erte =
Access
Style -
[T constant

Seguencing
"] Open MOTION_GROUP Canfiguration

Open Parameter Connections

3. Make any adjustments for your application.
Click Create.

Set the Base Update Period

The Base Update Period is basically the RPI (request packet interval) 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 63 for details.

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

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

e

Motion Group Properties - Motion_Group_101

| Muds Assignmert | Attribute |Tag |

B

Base Update Perod: 2.0 = ms (n 0.5 increments) |Axis Schedule

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

Scan Times (elapsed time):

Man: fus) Reset Max
Last: {us)
Average: fus)
[ ok || Cancel Help

2. Set the Base Update Period.

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

Drive Type Minimum Ugldsate Period
PowerFlex 755 3
PowerFlex 755T D)
PowerFlex 527 4
Other Axis CIP Drives 1

Base Update Period to reduce group overlap and timing issues in the system.

Figure 8 - Base Update Period Example

Motion Task

Scans of Your Code, System
Overhead, and so on

Oms

10 ms 20 ms

30 ms 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

For more information on programming execution, see the Logix 5000
Controllers Tasks, Programs, and Routines Programming Manual, publication

1756-PM005.

The Base Update Period is a trade-off between updating the 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 onaverage. The more axes that you add to the Motion Group, the more time it takes
to run the Motion Task.

FordetailedinformationontheAxisSchedulingfunction,AxisAssignmenttab,andAlternate Update

Period Scheduling, see Axis Scheduling Configuration on page 63.
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Associate Axes tothe Motion 1o associate axes to a motion group, follow these steps:

Group 1. Right-click the new motion group and choose Properties.
(8 Motion Group Properties - Motion_Group_101 = )
Fods Assgnment | Afirbete Tag
Unassigned Assigned
z::;_xsﬁ::
CIP_KBK
Add —> &= Remove
ok | [ Coce || [ hep

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
Feedback Type choloss.

Table 16 lists the basic tasks necessary configure an axis.

Table 16 - Axis Properties Pages

Afteryou add the drive to your project and create the axes, use the Axis Properties dialog boxes to
complete thedriveconfiguration. Notice that the dialog boxeschange based onyour configuration

Axis Properties Page

Perform These Tasks

Page

General

« Assign the axis configuration.

« Choose the feedback configuration.

« 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.

« Configure Test Mode.

43

Motor

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

Select a motor with the Data Source = Motor NV.

Only the Motor Overload Limit is configurable for iTRAK Sections

48

Motor Feedback

« Select and configure the Motor Feedback Type.

53

Load Feedback

Select and configure the Load Feedback Type, if applicable.

55

Master Feedback

Select and configure the Master Feedback Type, if applicable.
Master Feedback is only available for Feedback Only axes.

55

Actions

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

56

Exceptions

Define the action to be performed by the drive as a result of an exception
condition.Exceptionsareconditionsthat canoccurduringmotionaxisoperation
that could generate faults or alarms.

57

Scaling

Configure feedback by choosing the load type, by entering the scaling units, and
by choosing the Travel mode.
Enter the Input Transmission and Actuator ratio, if applicable.

n9
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The parametersthatyou configure onthe General category dialog box resultin the presentation of
attributes and parameters that are available for the combination of your selections.

IMPORTANT AITAXIS_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 associate the drive and axis before when configuring the axis
because thedrive determineswhat optional attributesare supportedfor
the axis.

If you have already created an axis and associated it with a drive, the Associated Module and Axis
are shown on the General page of the Axis Properties dialog box.

Figure 9 - General Page

| <& Axis Properties - Axis_2 X
| Categores
* . General General
Motor
Model Axiz Configuration: Position Loop v
Analyzer Feedback Configuration Motor Feedback v
Motor Feedback
L. Sealing Applcation Type: Basic v
Hookup Tests Loop Response: Medium v
Polaty Vetical Load Contol Disabled v
- Adtotune
Load
Backlash
el | Compliance Assigned Group
i Friction -
= oA Motion Group UM_Motion v
Postion Loop Update Period 20
i~ Velocty Loop
Acceleration Loop Associated Module
Ti sment
orque/Cument Loop Module: MyKineticDrive W
Planner
Homing Module Type: 2138-D020-ERS4
, | Actions Power Structure 2198-D020-ERS4
- Exceptions o
. Cyclc Parameters Axizs Number: 1
Parameter List
Status Test Mode
[ Dciaf Neime Test Mode Enable Enabled v
a0
Test Mode Configuration: Controller Loop Back ~

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.
2. Choose an Axis Configuration type.

@ Auis Properties - Axis_1

Categories:

- General General
I Mator
Model Hods Corfiguration: [Position Loop ']
Mator Feedhack Feedback Configuration: Feedback Only
Scaling Frequency Control
Poplcation Type:
Hookup Tests Velocity Loop k
i~ Polarity Loop Response Torgue Loop
HE W

Table 17, Table 18, and Table 19 compare the axis configuration types for Kinetix and
PowerFlex drives, and iTRAK systems.
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Table 17 - Compare the Axis Configuration Types for the Kinetix Drives

wisTypo |50 5500 |GG | rvebuat | Deonge. | KNEXSTID | hort i, | Amrkineti | Armornte g
Drive | Drive | Drive axis Inverter | axis Inverter Power Supply Drive
Position Loop (P) Yes Yes Yes Yes Yes No No Yes Yes Yes
Velocity Loop (V) Yes Yes Yes Yes Yes No No Yes Yes Yes
Torque Loop (T) Yes Yes Yes Yes Yes No No Yes Yes Yes
Feedback Only (E) No Yes Yes Yes Yes No No Yes Yes Yes
(FFr)equency Control No Yes Yes Yes Yes No No No Yes No
éggggﬁgﬁ:&?aﬁve No No No No No No Yes No No No
AC/DC Non-
Regenerative No No No No No Yes No No No No
Converters (N)
Table 18 - Compare the Axis Configuration Types for the PowerFlex Drives
Axis Type PowerFlex® 527 Drive PowerFlex 755 Drive PowerFlex 755T Drive
Position Loop (P) Yes Yes Yes
Velocity Loop (V) Yes Yes Yes
Torque Loop (T) No Yes Yes
Feedback Only (E) No No No
Frequency Control (F) Yes Yes Yes
Table 19 - 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

Lt

3. Inthe Feedback Configuration dropdown menu, choose Motor Feedback.

@ Auis Properties - Axis 1

Lt obuny

Categories:
- General General
Huis Configuration: IPosﬂion Loop 'I
- Motor Feedback Feedback Configuration: Matar Feedback A
- Scaling _— Maotor Feedback
- Hookup Tests ucaAREbng Load Feedback k ‘
- Polarity Loop Response: lDLIEI| Feedback

For iTRAK mover and section axes, the Feedback Configuration is always Motor Feedback.
For the iTRAK power supply, it is always No Feedback. See Table 20, Table 21, and Table 22
for Kinetix, ArmorKinetix, and PowerFlex drive options, respectively.
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Table 20 - Feedback Configuration Types for Kinetix Drives

S S Kinetix 5700 Single . Kinetix 5700
;ee:back g:,'i':;'x 350 g:—?:;lx 5300 Kinetix 5500 Drive | and Dual-axis :L';e;'l’; 5'{00 o Regenerative Kinetix 6500 Drive
P Inverter Type Drives pRly 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)
. . Position Loop (P),
_ Position Loop(P), | _ Position Laop (P). _ _ :
Load Feedback Velocity Loop (V) Velocity Loop (V) ¥§|r?]i'éy|_|6%%p(%\)”’
Dual Feedback | — Position Loop (P) | — Position Loop (P) - - Position Loop (P)
Dual Integral | — - - - - - -
P:géﬁ;ck Feedback Only(N) | Feedback Only (N) Feedback Only (N) - - Feedback Only (N)
Velacity Loop (V). . AC/DC Non- AC/DC
No Feedback | — Frequency \Flféoi'g] L—O%Erg\t/r)ol (F) Frequency Control (F) | regenerative Regenerative -
Control (F) quency Converter Only(N) | Converter (G)

Table 21 - Feedback Configuration Types for ArmorKinetix Modules

Feedback Type ArmorKinetix DSM ArmorKinetix DSD

Motor Feedback Eg;:}tl(uﬂ Loop (P), Velocity Loop (V), Torque Egg;]tl(oTr; Loop (P), Velocity Loop (V), Torque
Load Feedback - Position Loop (P), Velocity Loop (V)

Dual Feedback - Position Loop (p)®

Dual Integral - -

Master Feedback Feedback Only (N) Feedback Only (N)

No Feedback - Frequency Control (F)

(1) Connect an ArmorKinetix DSD module to a Kinetix VPL motor by using the ArmorKinetix motor power/feedback cable to use an
external auxiliary encoder for dual feedback.

Table 22 - Feedback Configuration Types for PowerFlex Drives

Feedback Type PowerFlex 527 PowerFlex 755 PowerFlex 755T
- . Position Loop (P), Velocity Loop(V), Position Loop (P), Velocity Loop(V),
Motor Feedback Pasition Loop (P), Velocity Loop(V) Torque Loop (T) Torque Loop (T)
Load Feedback - - -
Dual Feedback - Position Loop (P) Position Loop (P)
Dual Integral - Position Loop (P) Pasition Loop (P)
Master Feedback - - -
Velocity Loop (V), Velocity Loop (V),
No Feedback Frequency Control (F) Frequency Control (F) Frequency Control (F)
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Complete Axis Configuration Configure Application Type, Loop Response, and Test Mode

Depending onyour Axis Configuration and Feedback Type, you have additional options for general
axis configuration.

1. Choose the application type, if applicable.

General
Axis Configuration: [Posﬂion Loop ']
Feedback Configuration: [ Motor Feedback v]
Application Type: [Baan:: v]
Loop Response: S
Tracking
Assigned Group Point4o-Point
Constant Speed
Motion Group: | CIP_mctiorn |

Application Type specifiesthe type of motion control application andisusedto 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 performan
Autotune or a Manual Tune.

This table provides the gains that are established based on the application type.

Table 23 - Customize Gains to Tune

Application Type Kpi Kvi ihold Kvff Kaff torgLPF
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
« torgLPF = Torque Low Pass Filter

2. Choose a loop response, if applicable.

General
Axis Configuration: ﬁ’osition Loop '\}'
Feedback Corfiguration: [ Motor Feedback v
Application Type: IBaac - }
Loop Response: [hhch_m VJ
Low
- Medium
Ansmed Groug }
Motion Group: | CIP_Motion |
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Loop Response settings alsoimpact the calculations that are made and can minimize the need for
youto performan Autotune or aManual 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.

=, Forinformationaboutotherapplicationtypeandloopresponsesettingsandattribute
W) calculations, see the specific attribute descriptions in the Integrated Motion on the
EtherNet/IP Reference Manual, publication MOTION-RMOQ3.

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 0 stop actions in response to Major Fault conditions. The drive may tailor other
aspects of its behavior to best handle vertical loads.

4, Enable Axis Test Mode, if applicable.
Axis Test Mode

Axis Test Mode simulates real-time motion control behavior at the mation axis, motion module, or
motion group level, without requiring or using a set of connected hardware. By using Axis Test
Mode, youcandevelopandtestthe application programwithout controller network connectionsto
device hardware.

Axis Test Mode is available to enable if the feature is supported by your selected controller.

See Chapter 9 Axis Test Mode and the Integrated Motion on the EtherNet/IP Reference Manual,
publication.MOTION-RMOQ3, for details on Axis Test Mode operation.

Axis Test Mode can be enabled in the Axis configuration and/or the motion group configuration.
This mode is not available at the module level.

Complete Axis Configuration for Converter Types

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

Converter Configuration | Definition

The converter controls the DC bus voltage output of the converter. The output of the DC
Bus Voltage 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.

The converterdisables DCbusvoltagerequlationand directly controlsthe Active AC Line
current component based on the Active Current Command.

Active Current Control

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

Method Description

Theconverterstaysinthe Stopped stateuntilitreceivesan Enable Request fromthe contraoller.
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.

Theconverter checksthe status of the Enable Input. Ifitisactive, the converter axistransitions
from the Stopped state to the 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 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.

The converter monitors the Power Structure Enabled status of allinverters that are connected
to the DC bus. When any inverter Power Structure Enabled transitions to Starting state, the
converter transitions to Starting state and checks for proper AC line synchronization. Once
Follow Inverter readyforregenerativecontrol,theconvertertransitionstothe Runningstatewithallconfigured
Enabled control loops operational.

The Converter Disable Delay value determines the amount of time the converter power
structure remains enabled in Running state after the inverter Power Structure Enabled status
has transitioned on all inverters connected to the DC Bus.

Enable Request

Enable Input
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Specify the Motor Data
Source

48

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

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

3. SelectaReactive Power Control setting. Thissettingenables 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.

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 fromanameplate or data sheet, or use the motor data that is contained in the drive or
motor nonvolatile memory.

Onthe Motor dialog box you specify what motor that you want to use and where the datais coming
from:

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

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

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

ForiTRAK systems, the motor data cannot be edited, except for the Motor Overload Limit oniTRAK
section axes.

Choose the Catalog Number as the Motor Data Source

To choose a motor from the Motion Database, follow these steps.
1. If the Axis Properties dialog box is not open, double-click the axis.
2. Go to the Motor dialog box of Axis Properties.

42> Auis Properties - Axis 1 = ==

Categories:

- Genersl
* 5

- Model
Motor Feedback
Scaling

- Hookup Tests

fois State: Safety State

[Manual Ture.. ] [ ok ] [ camce | [ ooty | [ Hep

3. From the Data Source dropdown menu, choose Catalog Number.

(1) Not supported for PowerFlex 527 drives.
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Motor Device Specificati
Data Source: [Catalog Number -
Catalog Mumber: Nam .|ate Datashest
Motar Type: N'éltuorrNV _ F|
Units: Rev

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

=
Change Catalog Number

Catalog Mumber:
MPL-B310P-M 0

il

MPL-B230P-Ex2 A Cancel
MPL-B230P Excd
MPL-B230P-\iec2
MPL-B230P-\hocd il Help
m
MPL-B310P-
MPL-B320P-M

. MPL-B320P-5
To reduce the size of the MPLB330P-M

list, use these filters. . MPL-E330P-5 A

RN Mannn e

i Fitters
Voltage Family Feedback Type

[call> v] [calb v] [@\I> v]

6. TheMotordialog 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
R
* i Model Deta Source:  [Caclog Mumber ] __Pa.amaars
-
Motor Feedback Catalog Number ~ MPL-B310P-M
- Scaling
- Hookup Tests LT e Rotary Permanent Magnet
Polarty
e Units: Rev
[+ Load I - 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)
- Acceleration Loop. B
| ormue/Conert Logo Rated Torque: 1,58 Nm Motor Overload Limit:  100.0 ¥ Rated
Planner
Homing
Actions
Diive Parameters
-~ Parameter List
- Status
Fauts & Aams
Tag
Axis 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. Onthe Motor dialog box of Axis Properties, from the Data Source dropdown menu, choose
Nameplate Datasheet.
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% Axis Properties - Axis 1
Categories
- General Motor Device Specification
: _ Mofo;‘hdel Data Source Nameplate Datasheet = m
* L... Motor Feedback Nameplate Datashest = 5
i Scaling Catalog Number le EiEisEEE R
i Hookup Tests Wotor Type LM%—'—‘
| etmes e [pa -
2. Choose a motor type.
% Auds Properties - K6K_1
Categories:
; General Motor Device Specification
S;’;ﬁ;;ﬁdbaw <nones Change
""" Palarity Uits: Mot Specified
Autotune Rotary Permanent Magnet
*& Load MM
Table 24 shows the motor types that are available.
Table 24 - Motor Types (Kinetix Drives)
Motor Type Kinetix 350 Drive | Kinetix 5300  |Kinetix 5500 |Kinetix 5700 ArmorKinetix DSM | ArmorKinetix DSD | Kinetix 6500
Rotary Permanent Magnet Yes Yes Yes Yes Yes No Yes
Rotary Induction No Yes Yes Yes No Yes No
Linear Permanent Magnet No Yes Yes Yes No No Yes
Rotary Interior Permanent Magnet No No No Yes No No No
Table 25 - Motor Types (PowerFlex Drives)
Motor Type PowerFlex 755 PowerFlex 755T PowerFlex 527
Rotary Permanent Magnet Yes No No
Rotary Induction Yes Yes Yes
Linear Permanent Magnet No No No
RotaryInteriorPermanentMagnet No No No

50

Notice that the motor information fields are initialized to defaults.

Motor Device Specification
Data Source lNamepIate Datasheet v] m
<none: ange Cata

Mator Type: lF\ntary Pemanent Magnet VJ

Units: Rev

Nameplate / Datasheet - Phase to Phase parameters
Rated Power: 0.0 kW Pole Count: 2
Rated Voltage: 0.0 Volts (RMS)
Rated Speed: 0.0 RFM Max Speed: 0.0 RFM
Rated Cument: 0.0 Amps (RMS) Pealc Cument: 0.0 Amps (RMS)}
Rated Torque: 0o MN-m Motor Overoad Limt: 1000 % Rated

3. Enter the parameter information from the motor Nameplate Datasheet and click Apply.

Choose 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
memoryof amotor-mounted smartfeedback device thatisequipped withaserialinterface(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.
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Display Motor Model

Information

Use Motor Analyzer

3 Axis Properties - Auis 1

Categories:

- General Motor Device Specification
* - Motor

i i Model Data Source [Nameplaia Datashest v] Parameters..
f... Motor Feedback Nameplate Datashest e

Scaling Catalog Mumber ~nange -a=log

- Hookup Tests Mator Type i

... Palari -

H i Uniits IRev 'I

- Autotune

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.

The Motor Model dialog box displays more information that is based on the motor, axis, and
feedback configuration types you choose.

The asterisk nextto 55 Axis Properties - PF_755_Axis 1 o [ ]
a category means\A e E——
that you have not R

i - Analyzer Voltage Constant (Ke} 33948196 Volts(RMS)KRPM
applied changes. Hotor Feechzci oo Conten () IS
Resitance (Rs): 47 Ohms

Hookup Tests Inductance (Ls) 0025 Henries

- Position Loop
Velocty Loop
Torque/Curert Loop
Planner
Homing
Actions

Diive Parameters
eter List

Faus & Alams

- IfthemotordatasourceisCatalogNumber, thefieldsare populated automatically from the
database and the fields are read-only.

- |f 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 122.

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

 If you select Catalog Number, Motor NV, or Drive NV, the values display as read-only.

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

Thetestsanalyze motor parametersforrotaryandlinearinductionmotorsand permanent magnet
motors. The parameters that appear on the tests are dependent on the motor type you choose.

; If the motor you are usingis aPermanent Magnet, the Dynamic Motor is the anly
W/ testthatappears.
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G Asis Properties - MyTag

Categones:

Analyze Motor to Determine Motor Model

Dynamic Motor Test  Seatic Motor Test  Calculate Model

Model Paramaters Current Vialse | Teat Resuls Und -
Wotor Stator Resistance 0.0 Ohms
Wokar Stabor Leskage Reactance 0.0 Ohs
Motor Rater L 0.0 [ohms
WMotor Flux Current 0.0 Amps
Rated Sip Speed 1800.0 RFU w
-
Safety State
0K Cancel Aty Help

Table 26 - 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 Specifiesthevoltage, or back-EMF, constant of a rotary permanent-magnet motor in
Constant phase-to-phase RMS Volts per KRPM.

. SpecifiestheY circuit, phase-neutral, windingresistance of the statorasshownasR1
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.

Motor Torque Constant

Specifiesthetorqueconstantofarotarypermanent-magnetmotorinNewton-meters
per RMS amp.

Motor Rotor Leakage
Reactance

Specifies the Y circuit, phase-neutral, equivalent stator-referenced leakage
inductance of the rotor winding, at rated frequency, as shown as X2 in the IEEE motor
model.

Motor Flux Current

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

The Kinetix 350 does not support this parameter.

Rated Slip

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

See the Integrated Motion on the EtherNet/IP Network Reference Manual, publication
MOTION-RMOQ3, for complete information on Axis Attributes Motor Feedback.
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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

configurationthatis specified onthe General dialog boxisanything other than Master Feedback or

No Feedback.
Feedback channel attributes that are associated with the Motor Feedback dialog box are
designated as Feedback 1.
3% Axis Properties - PF_755_fuis 1 =3 Ec
Categories:
General Motor Feedback Device Specification
M"“”Mu . Device Function Motor Mounted Feedback
- Analyzer Feedback Channel Feedback 1
N
..... fpees | e = —
Hookup Tests Unts ot e
..... Polarty Digt — s .
e TR Kinetix 350 Drive with motor specified by catalog number
- Load EnDat 2. 3
Backlash FibaLz
551
- Compliance Stah S5
Observer —l Categories:
----- Position Loop General Muolos Feedback Devico Specification
Velocity Loop -} Mator
_____ T el Madal Davica Function Mator Mounted Fesdback [—
Planner Molor Feedbrack Faadback Channal Faadback 1
----- Homing Scaling
Actions Hookup Tests Typo Cligial AgB with VW -
----- Drive Parameters Polarity Units: fiov pe
Parameter List Autabme :
e Lond Digital AqR with W
..... Faulls & Aams Backlash Cyele Resolution 5000 Feedback Cycles/Fev
Tag Comphance
Posion Loop Cycla Inampaolation 4 Faadback Counts par Cycle
¥:I’::-gé|:zm o Effective Resclution 20000 - Feedback Counts per Rev
Planner Stamup Mothod Incsremental -
Avis State Homng
Actons
Cyche Paramelers
Paramater List
. . e Status
PowerFlex 755 Drive with motor specified by F[::hs&r\lslma o
Nameplate Datasheet
Dfigat oo Dagress
Axs State.
| Manual Tune. oK | Cancal PRty He_ID

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 Table 27.
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Table 27 - 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
Effective Resolution 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:
Startup Method « 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.
Turns For arotary motor, enter a value for the absolute number of turns for the device to make.
Length For a linear mator, enter the absolute length of the device.
(1) iTRAK systems only
Configure Commutation
Ifapermanentmagnet motor is selected from the Motion Database, the Commutation Alignmentis
set to Controller Offset. However, if a permanent magnet motor is specified from the Nameplate
Datasheet, youmust specify the Commutation Alignment method. The defaultis setto Not Aligned.
., Commutationfieldsonlyappearfor feedback device typesthatsupportcommutation
W)  offset, such as Hiperface encoders.
Table 28 - Commutation Alignment Settings
Type Description
Not Aligned indicates that the motor is not aligned, and that the Commutation Offset
Not Alianed value is not valid. If the Commutation Offset is not valid, the drive cannot use it to
9 determine the commutation angle. Any attempt to enable the drive with an invalid
commutation angle results in a Start Inhibit condition.
Controller Offset applies the Commutation Offset value from the controller to
Controller Offset determine the electrical angle of the motor.
Motor Offset The drive derives the commutation that is offset directly from the motor.
Thedriveautomaticallymeasuresthecommutationthatisoffsetwhenittransitionsto
Self-Sense theStartingstateforthefirsttimeafterapowercycle. Thissettinggenerally appliesto
a PM motor equipped with a simple incremental-feedback device.
Inmost cases, the Commutation Alignment is set to Controller Offset and the Commutation test is
run during commissioning to determine the Commutation Offset and Polarity.
SeetheIntegrated Motion Reference Manual, publication MOTION-RM0Q3, for more information on
axis attributes.
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Configure Load Feedback

Configure Master Feedback

Effective Resolution Support for PowerFlex 755 Drives:

The AXIS_CIP_DRIVE axis properties Motor Feedback categoryrecognizesthe 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
Datasheetis 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. Thismodificationisin addition to the new SSI Digital support that
was added for Major Revision 12 of the PowerFlex 755 drives.

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:

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

Load Feedback Tipe: ——
ype:
caling Hiperface -

Uniits: I Bea - I

ookup Tests

Unlikethe Motor Feedbackcategory, youmustexplicitlyenterloadfeedback-deviceinformationon
the Load Feedback category, including the Feedback Type. Thisentryisrequired because the Load
Feedback device is not built into the motor.

Table 29 - 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

Type

Units

Cycle Resolution

Enter the cycle resolution for the feedback device.

Cycle Interpolation

Enter the interpolation factor for the feedback device.

Effective Resolution

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.

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 nat support Absolute startup.

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

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

The Master Feedback category is available if the Feedback Configuration that is specified in the
GeneralcategoryisMaster Feedback. Theattributes that are associated with the Master Feedback
category are associated with Feedback 1. Again, like the Load Feedback category, you must enter
all information.
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2 fods Properties - Axis 1 o -3 (=E3a]
Categories:
Master Feedback Device Specification
Device Function: Master Feedback [ Paameters— |

- Hockup Tests Feedback Channsl: Feedback 1

R Type: Hiperface -
~— Homing g
... 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

0K Cancel Fppl Help

Toverify that the motor and feedback device are functioning properly, download to the controller,
and continue on to Hookup Tests on page 122.

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 6: 842E-CM Integrated Motion Encoder with Master Feedback on page 87.

Configure standard actions to determine how the axis responds to certain faults. The options
availableforeachof the actionsdepend onthe axis configurationand information from the drive's
profile. See Table 30.

setting could endanger personnel, machine, and property if Vertical Load Control

ATTENTION: Changing Action attributes from the Current Decel and Disable
A is enabled on the General page of the Axis 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
+ iTRAK5370

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

Table 30 - Standard Actions

Parameter Description Action
Disable & Coast
Current Decel & Disable

« Ramped Decel & Disable
« Current Decel & Hold

Selects the stop action for the motor. The available

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

Ramped Decel & Hold
DC injection brake
AC injection brake

« Disable & Coast

« Current Decel & Disable
« Ramped Decel & Disable
« Current Decel & Hold

Specifies the stopping method applied to the motor

Connection Lass Stopping Action when it detects a loss of connection.

Ramped Decel & Hold
DC injection brake
AC injection brake

ConverterlnputPhaseLossAction Specifies the converter's response to an incoming | Continue

phase loss while the converter is running. « Ride thru
« Continue
Power Loss Action Specifies the power loss action for the motor. » Coastthru
« Decel Regen
« Ride thru
. o . « Disable
Shutdown Action Specifies the shutdown action of the motor.
« Drop DC Bus
: Specifies the motor overload action for the motor. |« None
Motor Overload Action This field is optional. « Current Foldback
. Specifies the inverter overload action for the motor. |« None
Inverter Overload Action This field s optional. + Current Foldback
None
Specifiesthedrive overloadactionforthemotor. This |« Current Foldback

Drive Overload Action

field is optional. Reduce PWM Rate

PWM - Foldback

Specifies the converter's action when the rate of
change of the AC line frequency exceeds a hard- | Continue
coded threshold or the configured frequency change |« Ride thru
threshold.

Specifiestheconverter'sresponsetoanincomingline
AC Line Sync Loss Action synchronization loss condition while the converteris
running.

AC Line Frequency Change Action

« Continue
« Ride thru

Specifies the converter'sresponse toanincomingAC |+ Continue

AC Line Voltage Sag Action LineVoltage Sagconditionwhilethedeviceisrunning. |« Ride thru

Specifies the device's response to a converter « None
overload condition. Current Foldback

For details on Actions, see the MOTION-RMOO3.

Converter Overload Action

Drives with Motion Only connections let you define the action that is 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
actionsare available for each Exception. When a fault or alarm occurs, the corresponding fault or
alarm axis attributes are set.

The controller continuously evaluates the status of all exceptions. When multiple exceptions are
active, the controller applies the most severe Exception Action. If an exception is active and
anotherexceptionwithamore severe ExceptionActionbecomesactive, the controllerchangesthe
Exception Action to the more severe action. Exception Action severities are listed after thisin
increasing order of severity.

For more information on exceptions, see Configure the Exception Actions for AXIS_CIP_DRIVE on
page 188.
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Table 31- Exception Actions

Exception Action

Definition

Ignore

Thecontrollercompletely ignoresthe exceptioncondition. For some exceptionsthatare
fundamental to the operation of the planner, Ignore is not an available option.

Alarm

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, Alarmis
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

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
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.

Stop Planner”

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
maximum decelerationrate. An explicit Fault Resetisrequired toclear the faultonce the
exceptional condition has cleared. If the exception is so fundamental to the drive, Stop
Planner is not an available option.

Whenthe exceptionoccurs, the associated bitin the Fault Statusword is setand the axis
comes to a stop by using the stopping action that is defined by the drive for the

Disable particularexceptionthatoccurred. Thereisnocontroller-based configurationtospecify
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 that is defined by the drive and the power structure is disabled. An explicit

Shutdown Reset is required to restore the drive to operation.

(1) Stop planner is not applicable to torque mode

For details on Exception Actions, see the MOTION-RMOQ3.
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About Axis Scheduling

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, such as
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

» AllIntegrated Motion EtherNet/IP™ drives, for example, Kinetix®, ArmorKinetix®, and
PowerFlex® drives

AxisSchedulingcanimproveControlLogixand CompactLogixEtherNet/IPIntegratedArchitecture®
Motion system performance by reducing average Logix controller and EtherNet/IP network
utilization. Axis Scheduling supportsthree separate controller/network motion drive updaterates
per controller, one rate for high-performance drives, and two additional rates for lower
performance drives.

For example, suppose that you have arobot 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).
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With the ability to configure three update periods, the four conveyor axes canrunas 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.

Thegeneraltimingmodelfortheintegrated motiononthe EtherNet/IPnetwork|/0 connectiondata
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 10 for an example.

Figure 10 - Timing Model Attribute Examples

["g Motion Group Properties - MG = @ 8 Moation Group Properties - MG | = @
s Assignment | Aftibute | Tag s Assignment | Attribute | Tag
Base Update Period: 20 = msn 05increments) |Ads Schedule Base Update Perod: 20 = | ms (n D.5increments) |Axis Schedule
Altemate 1 Update: 20 ms Altemate 1 Update 20 me
Altemate 2 Update: 20 ms Altemate 2 Update 20 me
General Fault Type: Non Major Fault General Fault Type: MNon Major Fautt
Timing Mode!: One Cycle | Timing Model Two Cycle
Scan Times (glapsed time): Scan Times (slapsed time):
Mae: {us) Resst Max Manx: fus) Reset Max
Last us) Last us)
Average: {us) Average: fus)
. oK Cancel Apply Hel
e — ok ] oo P

Table 32 - CIP Motion Timing Model

Controller Timing Model
1756-L7 or 1769-L and earlier |One cycle
1756-L8 and 5069 and later | Two cycle
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Device Interrupt Timer
1 ]

One Cycle Timing

The Controller Update Period paces data exchange between the device and the controller with one
Device-to-Controller data packet thatis 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, whichisthe update period atwhich 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 T1.

Figure 11 - Integrated Motion on the EtherNet/IP Network One Cycle Timing Model

Input Traffic No Motion Traffic Output Traffic
i i i 1
/ Connection Update Device Update Period
+“—>

Device Interrupt Service

.

N
(32
o
=
]

1 ] — ] | — ] —
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Motion C-to-D IN) Connection
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Controller Task

1
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\ @ ﬁmd Position
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|

Controller Task Timer Events

A

Eontrolld:r Update Period (1 ms)
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Controller Task Phase
Offset ~330 ps
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Two Cycle Timing

The Two Cycle Timing Model that is shown in Figure 12 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 /0

data transaction with the device.

Figure 12 - Integrated Motion on the EtherNet/IP Network Two Cycle Timing Model
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Chapter 4

Axis Scheduling

Configuration

Configure the Update

Periods

Inthe Studio 5000 Logix Designer application, you use the Axis Schedule Panel, accessible fromthe
Attribute tab of the Motion Group Properties dialog box, to configure the update periods. The Axis
SchedulePanelprovidesaBase Update Periodandtwoalternatives.InformationsuchasEstimated

Utilization and Actual Utilization appear on this panel.

axis_01_produced

axis_02_produced

Axis_013_Consumed = Axis_09_FB_CE
Axis_04 - Axis_10_CIP
Axis_D6 Axis_11_FB_HA
Axis_12_FB_CE

Axis Scheduling

% Axis Schedule o ===
pd Period and Schedul
Base: Alternate 1: Alternate 2:
Axis_000 Axis_001 aixs_03_produced
Axis_003 Aodis_007 Aadis_002
Axis_005 Axis_014_Consumed Axis_003

Axis_015_Consumed

->> Awis_10_FB_CE

Estimated Utilization - Motion

Logix Controller: 25.5%
Task IjO Cyde: 52.4%
Connection Ij0 Cyde: 32.0 %
Communications: 23.7 %
Ethernet Media: 3.5%

Actual Utilization - Motion

Logix Controller:

Task IfO Cyde:

[

OK ] [ Cancel ]

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 39.

Follow these steps to configure the update periods:

O To change all update rates to the same value, refer to the example on page 67.
1. Double-click the Motion Group.

The Motion Group Properties dialog box appears.

(3 Motion Group Properties - Motion_Group_101 ’?‘@
Podis Assignment | Attribute | Tag

Unassigned: Assigned:
Pods_00 | | Ads_000 -
Pods_01 Fods_001
Pods_02 Fods_(002
Pods_03 Fodis_003
Pocis_08 Pois_005 L
Pods_09 =|| |Ads_007 =
Podis_1 Auis_008
Pods_10 ais_01_produced
Pogis_101 Hois_013_Consumed
Auis_11 HAoiz_014_Consumed B
Pois_12 ~ | | Ais_015_Consumed
Puis_13 axis_02_produced
Pods_14 ais_03_produced
Pods_15 | | Aeds_04 -

Felo

2. Assign axes to the group if necessary.
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3. Click Apply.
4. Go to the Attribute tab.
5. Choose a Base Update Period.

In this example, the Base Update Period is 4.0 ms and the Alternate 1and 2 Update Periods
are 8 ms and 20 ms. The base period acts as the anchor value for the axis scheduling
feature.

TheAlternate Update Periods are multiplesof the base. You canedit 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.

L@ Motion Group Properties - Motion_Group_101 | = @

| Pz Assignment | Attribute |Tag |

Base Update Period: 4.0} * | ms fin 0.5increments.) | fods Schedule

Altemate 1 Update: 8.0 me
Altemate 2 Update: 200 ms
General Fault Type:
Timing Model: One Cycle

Scan Times (elapsed time):

Mase: us) Reset Max
Last: {us)
Average: fus)
(oK J[ Camcsl || ooy Help

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

[ Motion Group Properties - Motion_Group_101 = @
Pois Assignmertt | Attibute | Tag
Base Update Period: 14.0] = ms {n D.5increments.) |Ads Schedule

Altemate 1 Update: 80 me

The Axis Schedule Panel appears.

R Axis Schedule =n Een =

pdate Period and Schedul
Base: Alternate 1: Alternate 2:

ms (in 0.5 increments) ms ms

Axis_000
Axis_001 b
Axis_002

Axis_003

Axis_005 o >
fois 005 [>>] [>>]
Axis_008
axis_01_produced

Axis_013_Consumed
Axis_014_Consumed W
Axis_015_Consumed
axis_02_produced
axis_03_produced

Axis_04 -

»

[P O e iy |
m

Estimated Utilization - Motion Actual Utilization - Motion
Logix Controller: 35.6% Logix Controller:
Task IfO Cyde: 81.1% Task IfO Cyde:
Connection IO Cyde: 44.4 9%
Communications: 38.0 %

Ethernet Media: 5.6 %

ok | [ concel | [ ooy | [ b |

The axes that you assigned in the Axis Assignment tab appear in the Base column.
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7. Toassign the axes to the Alternate Update Periods, use the positioning arrows.
The axes appear in the Alternate columns.

B¢ Axis Schedule [E=5ECH =5
Period and Schedul

Base: Alternate 1: Alternate 2:
4.0 ~ | ms {in 0.5 increments) ms ms
Axis_000 Axis_001 Axis_002
Axis_003 Axis_007 Axis_003
Axis_005 Axis_014_Consumed Axis_015_Consumed
axis_01_produced axis_02_produced axis_03_produced
Axis_013_Consumed wv | |Axis_D9_FB_CE w5 | |Axis_10_FB_CE
Axis_06 Axis_11_FE_HA
Axis_12_FB_CE

Estimated Utilization - Motion Actual Utilization - Motion
Logix Controller: 25.5 % Logix Controller:
Task IfO Cyde: 52.4 % Task IO Cyde:
Connection IO Cyde: 32.0%
Communications: 23.7%
Ethernet Media: 3.5%
[ ok | [ concel Apply Help

8. Choose the Alternate 1Update Period.

Themultipliersrangefrom2...32, soif the base updaterateis 2.0, the valuesinthe alternate

ratesare 4, 6, 8,10, 12...32. I 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 Axis Schedule o= =]
p Period and Schedul

Base: Alternate 1: Alternate 2:
e 0 socement) Y Y
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 1fO Cyde: 40.7 % Task IO Cyde:
Connection If0 Cyde: 238 %
Communications: 18.7 %
Ethernet Media: 2.7%
[ OK J [ Cancel ] [ Apply ] [ Help
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Once an alternate rate is set on the Axis Schedule Panel, the Base Update Period for the
group on the Attribute tab becomes disabled. You can still set the base update rate on the
Axis Schedule Panel.

Awarning appears and the value is set to either 0.5 or 32 if you enter a value outside of the
acceptable range.

-
Logix Designer ﬂ

Ermor: 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 Atemate Update Periods

Enor 28312-80004005

7, Ifthe Base Update Period is too small, the controller does not have time to
&) execute non-motion related Ladder Logic.

Asaresult, the configuration sets the lower limit on the Base Update Period that
is based on the number of axes in the group.

Youcanuse 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:
- Thereisnot enough time for the motion task to execute, which results in a motion task
overlap error.
- Therearehigh-applicationprogramscantimes, whichaffectalllogic: programlogic that
supports motion applications and general program logic.
9. Choose the Alternate 2 update period.

If the base update rate is changed to a value that invalidates the alternate update rates, a
warning tool tip appears.

Alternate 2:

ETROLAN

Alternate Pericd 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.

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

[ Motion Group Properties - Motion_Group_101 '?'@
| Puds Assignment | Atribute |Tag |

Base Update Period: 4.0 “ ms (in 0.5increments.) |Aws Schedule

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

Scan Times (elapsed time):

Max: fus) Reset Max
Last: fus)
Average: {us)
[ QK H Cancel ] Apply Help

66 Rockwell Automation Publication MOTION-UMOO3P-EN-P - January 2025



Chapter 4

Axis Scheduling

The following example shows what happens on the various dialog boxes when all update rates are

changed to the same value.

1. To change all rates to the same value, for example 4 ms, go to the Axis Schedule Panel.

Ry Axis Schedule e sl
Update Period and Schedule
Base: Alternate 1: Alternate 2:
Axis_D00 Axis_001 Axis_002
Axis_003 Axis_007 Axis_D08
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

The Base Update Period on the Attribute tab becomes active.

[ Motion Group Properties - Motion_Group_101

| Fods Assignment | Attribute |Tag |

Lo o]

Base Update Period:
Altermate 1 Update:
Altemate 2 Update:
General Fault Type:

Timing Model:

m
40 ms
40 ms

Mon Major Fault -

One Cycle

Scan Times (elapsed time):

= ms {in 0.5increments.) |Axis Schedule

Maxx: (us) Reset Max
Last: us)
Average: (us)
[ ok |[ Cancel || pply Help

Afteryou have made allupdate periodsin 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.
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2. Change the Base Update Period.
L& Motion Group Properties - Motion_Group_101 ’EI

| Pz Assignment| Attribute” |Tag |

Base Update Period: 5.0 = ms fin 0.5 increments.)  |fds Schedule

Altemate 1 Update: 40 ms
Altemate 2 Update: 40 ms
General Fault Type:
Timing Model: COrne Cycle

Scan Times (slapsed time):

Mae: {us) Reset Max
Last: {us)
Average: fus)
ok J[ cumcet J[ ey [ Hep |

After you click Apply (or OK), the values in the alternate fields change to match the base.

Lg Motion Group Properties - Motion_Group_101 =
| g Assignment | Attribute |Tag |
Base Update Period: T =) ms (in 0.5increments) |Auds Schedule

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

Scan Times (elapsed time):

Maoe: (us) Reset Max
Last: {us)
Average: (us)
OK |[ Cancel Apply Help
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The values are also changed in the Axis Schedule Panel.
R Axis Schedule =n =R

p Period and Schedul

Base: Alternate 1: Alternate 2:

Axis_000 Axis_001 Axis_002

Axis_D03 Axis_007 Axis_D08

Axis_005 Axis_014_Consumed Axis_015_Consumed

axis_01_produced axis_02_produced axis_03_produced

Axis_013_Consumed P Axis_09_FB_CE pee Axis_10_FB_CE

Axis_D4 - Axis_10_CIP -

Axis_06 Axis_11_FB_HA

Axis_12 FB_CE

Estimated Utilization - Motion Actual Utilization - Motion

Logix Controller: 28.5% Logix Controller:

Task IO Cyde: 64.9 % Task IO Cyde:

Connection If0 Cyde: 35.5 %

Communications: 30.4 %

Ethernet Media: 4.4 %o

o) [canel ] [ ron

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

Logix Controller:

Task IjO Cyde:

Connection IfQ Cyde:

Communications:

Ethernet Media:

Actual Utilization - Motion
66.1 % gy Logix Controller:
135.4 % X Task IO Cyde:
T7.2% A .
: | Utilization Limit Exceeded l
62.7 % &
9.2 %

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

« Thered X next to the Task I/0 Cycle and Connection I/0 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 33 - Utilization Parameter Descriptions

Parameter

Description

Estimated Utilization - Motion

Estimated utilization assumes basic default configuration with no active motion
planner activity, no transmission statistics, and no cyclic read or write.
The estimated percent of time the controller spends on motion while online.

Logix Controller

The estimated percentage of time of the Logix controller that a motion task
consumes. If thisvalue exceeds50%,awarningiconappears.|f thisvalue exceeds
80%, an error icon appears.

Task I/0 Cycle

The estimated percentage of time available in the update cycle Motion Task to
process input, runmotion planner, and send output to motion devices. If this value
exceeds 100%, a warning icon appears. If this value exceeds (200 connection |/0
cycle Cycle)%, an error icon appears.

The estimated percentage of time available in the update cycle for input and

Connection 1/0 Cycle outputdatatransmission over the motion connection. If thisvalue exceeds 80%, a
warning icon appears. If the value exceeds 100%, an error icon appears.
Showstheestimated percentage of time of the communicationscontrollerthatthe

Communications motion connection packets consume. If this value exceeds 50%, a warning icon

appears. If this value exceeds 100%, an error icon appears.
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Table 33 - Utilization Parameter Descriptions (Continued)

Parameter Description
Shows the estimated percentage of Ethernet media bandwidth that motion-
Ethernet Media connection packet traffic uses. If the value exceeds 50%, awarningicon appears.

If the values exceed 100%, an error icon appears.

Actual Utilization - Motion

Actual utilization is based on measurements that are made by the Logix controller.
Actual utilization values can be substantially higher than estimated utilization
values depending on factors such as active mation planner activity, transmission
statistics, and cyclic read or write data.

Logix Controller

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

Task 1/0 Cycle

Shows the actual percentage of time available in the update cycle for motion task
to process input, run motion planner, and send output to motion devices.
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Example 1: Position Loop
with Motor Feedback Only

Configuration Examples for a Kinetix Drive

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.

Kinetix5700 drive configurationsare similar to the examplesinthis chapter. For more examples of
howtoconfigure the Kinetix 5700 drive, see the Kinetix 5700 Servo Drives User Manual, publication
2198-UM002.

This example assumes that you have:
+ Added your drive to your project.
» Created an associated axis for motor feedback.
+ Added the axis to a motion group.

Inthisexample, you create an AXIS_CIP_DRIVE and a Kinetix 6500 drive, whichincludes 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. Open the Axis Properties.

2. From the Axis Configuration dropdown menu, choose Position Loop.

3. From the Feedback Configuration dropdown menu, choose Motor Feedback.
The axis and feedback configurations determine the control mode.

Formoreinformation onthe control modes, see the Integrated Motion on the EtherNet/IP network
Reference Manual, publication MOTION-RMOOS3.
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Figure 13 - 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: [Position Loop ']
Feedback Configuration: [Motor Fesdback -
Application Type: [Basic: v]
Loop Response: [Medium ']
Assigned Group

Mation Group: [Motion_Group_'I i

Update Period: 20

Associated Module

Module: [cIP_ksk -
Module Type: 20894-ENOZD-MD1-50
Power Structure: 2094-ACT9-MO2-M

Awis Mumber: /[‘I

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.

Muis State:

Manual Ture...

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
page17.

0K

] [ Cancel ] Bpphy Help

@5, Afteryou have configured the axis and you change the Axis Configuration type
W) orthe Axis Number, some of the configuration information is set to default
values. Thischange can cause some previously entered datato beresetback to

its default setting.

When you select the Position Loop with Motor Feedback, the Motor and Motor Feedback
dialog boxes become available.

4. Choose Catalog Number as the Motor Data Source.
5. Click Change Catalog and choose your motor.
In this case, a MPL-B310P-M mator was chosen.
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Figure 14 - Example 1: Position Loop with Motor Feedback Only, Motor Dialog Box

% fuis Properties - KBK_1 o |[-E-][eES]
Categories:
- General Motor Device Specification
=1
=R Mator|
e Dota Source:  [Cataog Nanber 7]
*
et eedback Catalog Number:  MPL-B310P-M
- Scaling
. Hookup Tests Mator Type: Rotary Permanent Magnet
- Polarity .
. Autotune Units: Rew
" Lc::ad Mameplate [ Datasheet - Phase to Phase parameters
i Backlash
‘. Compliance Rated Power: 077 kW Pole Count: 8
[ Friction Rated Voltage: 460.0 Volts (RMS)
i Observer
. Postion Loop Rated Speed:  5000.0 RPM Max Speed: 5000.0 RPM
- Welocity Loop Rated Current: 7 Amps (RM5) Peak Current: h02 Amps (RMS)
- Apceleration Loop . . o
| e Rated Torgue: 158 MN-m Motor Overoad Limii: ~ 100.0 % Rated
- Planner
-~ Homing
... Actions
--- Drive Parameaters
--- Parameter List
Status
--- Faults & Alams
. Tag
Muis State:
T = " ™
6. Click Change Catalog to choose motors from the motion database.
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Whenyouspecifyyourmotorthisway, the motor specificationdataisautomatically 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 49.
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Figure 15 - 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
<nong
1.0 Millmeter/Rev
1.0 Millimeter
Scaling
----- Position Loop Units: Position Lnits
----- Velocity Loop o - § _ -
_____ Acceleration Loop Scaling: 1.0 Position Units per 10 Mator Rewv
----- Torque/Cument Loop Travel
""" Planner Mode: Unlimited -
..... Homing
..... Actions 1000.0
----- Drive Parameters 10 1
----- Parameter List -
..... Status [C] Scft Travel Limits
----- Faults & Alams
----- Tag
Auds State:
Manual Ture... QK ] I Cancel I Apply Help

Example 2: Position Loop
with Dual Feedback

14

Choose the Load Type.

Enter the Scaling Units.

Choose the Travel Mode.

For more information about Scaling, see Scaling on page T19.

Click Apply.

You are now finished configuring the axis for Position Loop with Motor Feedback.

10.

This example assumes that you have:

Added your drive to your project.

Created an associated axis and selected a motor feedback device.
Added the axis to a motion group.

Inthisexample, you create an AXIS_CIP_DRIVE and a Kinetix 6500 drive, whichincludes 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 connectthe Motor Feedback cable to the Motor Feedback port, and the Load Feedback cable to
the Aux Feedback port of the Kinetix 6500 drive.

Tt e s s o [

N — Associated Axes
- Connection
Axis 1: My 5700exs1 b New Axis. ..
Port Cortiguration Mntor Feedharck Device: DL Feedback Part i
i MNebwark
= N:Uﬁ:'n Load Feedback Device: <none >
i~ Associated Axss
i Power . S '
i Axis 2 (Auxdiary Axis): <MIane > v New AXE...
Dhgtal Inpue
- Hamadice Macter Feedback Device: <none
i Cyclic Read Wits : .

1. Open the Axis Properties.
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2. From the Axis Configuration dropdown menu, choose Position Loop.

3.

From the Feedback Configuration dropdown 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-RMOQ3.

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

4% Auis Properties - Axis_1 = [ |[E3a]
General
Auis Configuration: [Posﬂion Loop ']
Feedback Corfiguration: ’Motor Feedback v]
Application Type: ’Easic ']
Loop Respaonse: [Mediun'l ']
Assigned Group
Motion Group: ’Mo‘tion_Group_‘ID‘l v] E New Group
: Update Period: 20
L Dbserver
""" e Associated Module
----- Velocity Loop
_____ Aocelerndion Lo Module: [CIP_KeK -
----- Torque/Cument Loop Module Type: 2094-END2D-MD1-50 The type of drive you selected and the power structure
----- Elanl.wer Power Structure: 2094-8C02-Mo2  EE——— | you assigr_med via t|_1e Kinetix 6500 .Mod.ule Eroperties.
----- A‘:D:tmlng e N [ ] For more information, see Add a Kinetix Drive on
..... ions is Number: 1 hd
page 17.
----- Drive Parameters
----- Parameter List
----- Status . - B
..... Faults & 2| 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:
oK | | Cancel Apphy 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,
Motor Feedback, and Load dialog boxes become available.

From the Data Source dropdown menu, choose Catalog Number.
Click Change Catalog and choose your motor.
In this case, a MPL-B310P-M mator was chosen.
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Figure 17 - Example 2: Position Loop with Dual Feedback, Motor Dialog Box

L% Axis Properties - KGK_1 = [
Categories:
Data Source: ’Catalcg Number ']
Catalog Number: ~ MPL-B310P-M
Mator Type: Rotary Permansrt Magnst
Units: Rev
! Nameplate [ Datasheet - Phase to Phase parameters
i Backlash
- Compliance Rated Power: 077 W Pale Count: 8
i Friction Rated Voltage: 460.0 Volts (RMS)
i Observer
_____ Position Loop Rated Speed:  5000.0 RPM Max Speed: 5000.0 RFM
""" Velocity Loop Rated Current: 17 Amps (RMS) Peak Curment: h2 Amps (RMS5)
----- Acceleration Loop i N o
_____ Torque/Cument Loop Rated Torque: 158 N-m Mator Cverdoad Limit: ~ 100.0 % Rated
----- Planner
----- Homing
----- Actions
----- Drive Parameters
----- Parameter List
----- Status
----- Faults & Alamms
..... Tag
Huds State:
Lok ) [ Comed | [ Aoy ][ oo ]

The MPL-B310P-M mator isin 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 49.

On the Motor Feedback dialog box, the information is automatically filed in based on your
selections on the Motor dialog box.

Figure 18 - Example 2: Position Loop with Dual Feedback, Motor Feedback Dialog Box

% Axis Properties - Axis 1

Categories:

- General

Sealing

i Observer

----- Position Loop

----- Velocity Loop

----- Acceleration Loop
----- Torgue/Cument Loop
----- Flanner

Device Function:

Feedback Channel:

Type

Units

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

Tums:

[ ion

Drive P

Auis State:

Manual Tune...

Alignment
Offset:
Paolarity:

= o]

Motor Mounted Feedback

Feedback 1

Hiperface

Rev

1024 Feedback Cycles/Rev

2048 Feedback Counts per Cycle

2097152 Feedback Counts per Rev

409
The drive gets the commutation that is

i Deart offset directly from the motor.

MNormal

[ ok | [ cancel ] [ Moy | [ Heb
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For information about Commutation, see Assign Motor Feedback on page 53 and Applying
the Commutation Hookup Test on page 128.

Theaxisis now configured asthe primary feedback. The next taskis to configure Feedback
2 on the Load Feedback dialog box.

6. Toassignthe Load Feedback device, click the Define feedback device hyperlink or go tothe
Module Properties of the drive.

Figure 19 - Example 2: Position Loop with Dual Feedback, Load Feedback Dialog Box, Load-side

Feedback
£ Axis Properties - Axis 1 o |[E][=5)
Categories
Ejr=— Load Feedback Device Specification
+
k- M?‘“;wu - Device Function. Load-Side Feedback
+ ... Motor Feedback Feedback Channel Feedback 2
Load Feedback T Device Ty ot be configured until
ype ¥ Device Typs cannot be configured urti
+ L. Scaling Not Specifisd feedback device is defined for this Feedback
Hookup Tests Units: Charinelin Assaciated Maduls
. Polarty Define feedback devics
Autotune
* 5 Load

i Backlash
-~ Compliance
{ Friction
Observer
. Posttion Loop
Velocity Loop
Acceleration Loap
. Torque/Current Loop
Planner
.. Homing
Actions
- Drive: Parameters
Parameter List
- Status
- Faults & Alarms
Tag

Mods State:

e == = l

7. From the Load Feedback Device dropdown menu, choose Aux Feedback Port.
8. To apply your changes and return to the Load Feedback dialog box, click OK.

Figure 20 - Example 2: Kinetix 6500 Module Properties, Associated Axis Tab

# | Module Properties: ENET_Module (2094-EN02D-M01-50 2.001) = =R
| General | Connection I Time Sync | Madule Info I Intemet Protocal I Port Corfiguration | Metwork | Associated Axes™ I Pawer | it | >
Aods 1: [crPaxis »] [ [ mewaxis... |
Motor Feedback Device: Motor Feedback Port
Load Feedback Device: [«:nme:- = ]
<NOne >
Aux Feedback Port
Axis 2 (Auxiliary Axis): New Axis...
Master Feedback Device: [ <none > - ]
Status: Offline [ OK ] [ Cancel ] [ Ppply ] [ Help

9. Choose the Feedback Type and Units.
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Figure 21 - Example 2: Position Loop with Dual Feedback, Load Feedback Dialog Box

@ Axis Properties - CIPAxis = @
Categories:
(3 -~ General Load F Device
T M?t-?rMnde\ Device Function: Load-Side Feedback Parameters...
« Motor Feedback Feedback Channel Feedback 2
* e
¥ Load Feedsack T —— =
- Scaling —_—
- Hookup Tests Unts: Rev 7
- Polarity Sine/Cosine
i:nndtune Cycle Resolution 1024 Feedback Cycles/Rev
2} Loa
- Backlash Cycle Interpolation 2048 Feedback Courts per Cycle
Compliance Effective Resolution: 2087152 Feedback Counts per Rev
-~ Friction -
- Observer Startup Method: Incremental -
Position Loop
- Velocity Loop
- Accelerstion Loop . :
- Torque/Canert Loop Defaultv.aluesfor Resolutmn and Interpolation are
Planrer automatically provided. You must enter the actual
e resolution of the load-side feedback device.
Drive Parameters
-~ Parameter List
- Status
Faults & Alarms
- Tag
Puds State
Manual Tune... [ oK ] I Cancel J l Ppply ] { Help
Figure 22 - Example 2: Position Loop with Dual Feedback, Scaling Dialog Box
@ Auais Properties - CIPAxis = @
Categories
# ... General Scaling to Convert Motion from Controller Units to User Defined Units
= Motor ————————————— ———————
o Model Load Type: Direct Coupled Fotary = Parameters...
----- Motor Feedback Transmission
* - Load Feedback ] 3
ol ey Scaling
..... Hookup Tests Actuator
""" Polarity <none
..... Autotune
1.0 Milimeter/Rev
g:CkIFSh 1.0 Milimeter
mpliance " . N
Friction Scaling | The Scaling values are in Load Feedback units.
Observer Units: Load Feedback /
Scaling: 10 Load Feedback per 1.0 Load Rev
Travel
Mode: Unlimited )
1000.0
1.0 1.0
[ Soft Travel Limits
Fuds State:
Manual Tune [ OK ] I Cancel I I Apply I I Help I

Example 3: Feedback Only

78

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.

Inthis 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.

#, Youcanusefeedbackonlyaxes, forexample, asamaster reference for gearing,
&/ with PCAM moves, and MAOC output CAMs.

1. From the Axis Configuration dropdown menu, choose Feedback Only.
2. From the Feedback Configuration dropdown menu, choose Master Feedback.
This selection determines the control mode.
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For more information, see the Integrated Motion on the EtherNet/IP network Reference
Manual, publication MOTION-RMOQ3.

3. From the Module dropdown menu, choose the associated module that you want to use for
the Master Feedback device.

Figure 23 - Example 3: Feedback Only with Master Feedback, General Dialog Box

%> Axis Properties - Awis 1 o ===
Categories
..... w General
----- Master Feedback
..... Sealing fudis Corfiguration: [Feedback Orly v]
----- Hookup Tests Feedback Corfigurtion: [Master Feedback -|
----- Polarity
----- Homing
----- Actions
----- Drive Parameters
----- Parameter List Assigned Group
----- Status ) -
----- Faults & Alams Metion Group: Motion_Group_101 '] B New Group
----- Tag Update Period: 20 (]
Associated Module
Modue: [cIP_ksK -
Module Type: 2054-ENO2D-MO1-50
Power Structure: 2094-AMDS-M
Pods Number: [2 ']

f

The Axis Number is set to 2, because Axis 1is already
assigned to the primary axis of the drive.

Pods State:

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

Figure 24 - Example 3: Feedback Only with Master Feedback, Master Feedback Dialog Box

15 Axis Properties - Axis_1 [B=RECE=x=)
Categories:
General Master Feedback Device Specification
Master Feedback| .
Device Function: Master Feedback
Hookup Tests Feedback Channel Feedback 1
Polarky Type: i = Device Ty ot be configured unti
Horing e L4 Speclied it Bovea s g e taabac
Actions Units: Rev - Channel in Associated Module
Drive Parameters Define feedback device.
Parameter List
Status
Faults & Alams
Teg . . . . .
Feedback 1is the logical port for this axis that is
assigned to physical Port 2, or Aux Feedback port
of the Kinetix 6500 drive.
Hods State:
Manual Ture... Aoy Help

5. FromtheAxis2(Auxiliary Axis)dropdownmenu, choose Axis_IV_Feedback Onlytoassociate
the axis.
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Figure 25 - 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: Offine [ ok [ cancel | [ mooy | [ Heo |

6. Fromthe Master Feedback Device dropdown 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 26 - Example 3: Feedback Only with Master Feedback, Master Feedback Dialog Box

¥ Axis Properties - Axis_IV_FeedbackOnly o = =
Categories:
..... Gereral Master Feedback Device Specification
* Master Feedback ; —
..... Scaling Device Function: Master Feedback
..... Hookup Tests Feedback Channel: Feedback 1
..... Polal.'l‘[‘y Type: [Dig'rtal AgB _] Thischannelis Feedback1 Of.AXISZ. It!s con.nectedtuthe
..... Homing Une: Aux Feedback port of the primary axis. This Feedback-
----- Actions : [F{e" '] 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 dropdown menu, choose Digital AqB as the feedback type.
9. From the Units dropdown menu, choose Rev.
10. In the appropriate field, type the resolutions of your specific feedback device.
Figure 27 - 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 P S
..... Load Type: Direct Coupled Rotary + Parameters...
----- Hookup Tests Transmission
..... Polarity - -
----- Homing
..... Actions Actuator
----- Drive Parameters <nanes
----- Parameter List
..... Status 1.0 Milimeter/Rev
""" Fauts & Alams 1.0 Milimeter
..... Tag
Scaling
Units: Position Units
Scaling: 10 Position Units per 10 Feedback Rev
Travel
Mode: Unllmrtediv
1000.0
1.0 1
[ Soft Travel Limits
Pods State:
Manual Tune [ QK ] I Cancel I l Apply I I Help

Example 4: Kinetix 5500
Drive, Velocity Loop with
Motor Feedback

1.

12.
13.

14.

From the Load Type dropdown menu, choose your load type.
Enter the Scaling Units.

From the Mode dropdown menu, choose your Travel mode.
For more information about Scaling, see Scaling on page T19.
Click Apply.

You are now finished configuring an axis for Feedback Only.

In this example, you are configuring a Kinetix 5500 servo drive, catalog number 2098-H025-ERS,
with motor feedback by using a Rotary Permanent Magnet motor, catalog number VPL-A100TM-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.
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Figure 28 - Example 4: Velocity Loop with Motor Feedback, General Dialog Box
£ Axis Properties - Axis_2_KS500 =3 BB <=
Categories:
- Motor
Madsl Fods Corfiguration: [\u’elocity Loop ']
e Analyzer Feedback Corfiguration: [Motor Feadback ']
----- Mator Feedback o ;
_____ Scaling Application Type: [Basm v]
----- Hookup Tests Loop Response: [Medium v]
""" Assigned Group
& Mation Group: [Motion_Group_101 z) [e) [ NewGrouw
Update Period: 20
i Observer B
""" Velocty Loop Associated Module
----- Acceleration Loop
..... Torque/Current Loop Module: [W_PWS_Z ~ ] Displays the type of drive you selected the Kinetix 5500
----- Planner Module Type: 2198-HO08-ERS < Module Properties.
o :;Wing Pawer Structure: 2198-HO0S-ERS For more information, see Add a Kinetix Drive on
""" -Hons ] page 17.
----- Drive Parameters Pods Number: [‘I v]
----- Parameter List
----- Status
..... Faults & Alams The newly created Kinetix 5500 drive module name is the
----- Tag default. The AxisNumber defaultsto1,indicating the axis of
the drive.
Axiz State:
e e
S After you have configured the axis and you change the Axis Configuration type
&)  orthe Axis Number, some of the configuration information is set to default
values. Thischange can cause some previously entered datatoberesetback to
its default setting.
After you select Velocity Loop with Motor Feedback, the Motor and Motor Feedback dialog
boxes become available.
Click the Motor dialog box.
3. Choose Catalog Number as the Motor Data Source.
Click Change Catalog and choose your motor, for example, catalog number VPL-BO63IT-C.
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Figure 29 - Example 4: Velocity Loop with Motor Feedback, Motor Dialog Box

1% Axis Properties - Auxis_2_K5500 = [ [=s]
Categories:
-~ General Motor Device Specification
* ‘oo Model Data Source: Catalog Mumber -
- Analyzer Catalog Mumber:  VPL-BOB21TC Change Catal
* . Motor Feedback Sl
----- Scaling Motor Type: Rotary Permanent Magnet
----- Hookup Tests ]
_____ Pelariy Units: Rev
""" Autotune Nameplate / Datasheet - Phase to Phase parameters
*g- Lo_ad

- Compliance Rated Power: o kW Pale Court:
- Friction Rated Voltage:  480.0 yolts {RMS)
_____ Velocity Loop Rated Speed: 8000.0 RPM Max Speed: 2000.0 RPM

- hoceleration Loop Rated Cument:
----- Tongue/Cument Loop Rated Torque:
----- Planner
----- Haming
... Actions
----- Drive Parameters

==}

] Amps (RMS) Peak Cument: 257 Amps {RMS)
f M-m Mator Overoad Limt:  100.0 % Rated

Auis State:

ok ) [ ] [owr ) [ ren ]

Whenyouselectthe Catalog Number forthe motor specification, the VPL-BO631T-C motoris
inthe MotionDatabase. The specificationdataforthismotorisautomatically 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 49.
5. Click the Motor Feedback dialog box.
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Figure 30 - 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
L=
N =] Mff_’hodd Device Function: Motor Mourted Feedback
- Analyzer Feedback Channel: Feedback 1
*
Moh‘:!r Feedback Type: Hiperface DSL
----- Sealing .
----- Hookup Tests Lk Rev
----- Polarity Hiperface DSL
..... Putot
i Load Hne Cycle Resolution: 262144 Feedback Cycles/Rev
‘.. Compliance Cycle Interpolation: 1 Feedback Counts per Cycle
- Friction Effective Resolution: 262144 Feedback Counts per Rev
i-- Observer
----- Vect Lo
----- Acceleration Loop Tums: 1
----- Torgue/Cumrent Loop
----- Planner
----- Homing
----- Actions
----- Drive Parameters .
----- Parameter List TS
----- e
----- Faults & Alarms
Offzet:
..... Tag s L Degrees
Pods State:

ok ] [ concd | [ ooy ] [ Heb |

Withthis drive and motor combination, the Motor-Mounted Feedback that isavailableis the
Hiperface DSL type. The data is automatically populated based on that selection. You can
assign the commutation alignment.

Commutation
Alignment: [Mntw Offset - ]

Offsat: Mot Aligried
Controller Offsst Degrees
Maotar Offzet h‘

6. To adjust the Scaling attributes, click the Scaling dialog box.
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Figure 31 - Example 4: Velocity Loop with Motor Feedback, Scaling Dialog Box

% Axis Properties - Auis_2_K5500 o B ==
Categories:
- General Scaling to Convert Motion from Controller Units to User Defined Units
* 2] Motor
* i Model Load Type: Direct Coupled Fotary
Analyzer Transmission
# % Motor Feedback 1 1
. Hookup Tests Actuator
- Polarity <rone:
- Autotune
* .- Load 1.0 Millimeter/Rev
- Compliance 10 Millmeter
B Friction i
i Observer Scaling
- Velocity Loop Units: Position Units
- Acceleration Loop . o ) ; -
. Torque/Curtert Loop Scaling: 1.0 Position Units per 1.0 Motor Rev
... Planner Travel
- fctions
- Drive Parameters 1000.0
- Parameter List 10 10
- Status - -
- Faults & Alamms [T Soft Travel Limits
- Tag 0.0
Axis State:
= e
Choose the Load Type.
Enter the Scaling Units.
Choose the Travel Mode.
For more information about Scaling, see Scaling on page T19.
10. Click Apply.
You are now finished configuring the Kinetix 5500 axis for Velocity Loop with Motor
Feedback.
Example B: Kinetix 5700 Inthis example, create a project with a ControlLogix® controller, for example, 1756-L73S. You are

: configuring a Kinetix 5700 drive, catalog number 2198-D006-ERS3, with no feedback by using a
DI'IVE, Frequency Control HPK-Series High-power Servo motor.

with No Feedback 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 dropdown menu, choose Frequency Control.
At the Feedback Configuration dropdown menu, No Feedback is the only option.
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Figure 32 - Example 6: Frequency Control with No Feedback, General Dialog Box
4% Axis Properties - Axis_1 o [ =)
Categories:
General Defines the controller Control Mode.
) o See the Integrated Motion on the EtherNet/IP
Dy enc | Frequency Conto = Network Reference Manual, publication,
Feedback Corfiguration: [No Feedback ‘/'[ MOTION-RMOO3.
Assigned Group
Motion Group: Metion_Group_101 Y] E ew Group
Update Period: 20 E
Associated Module
Motk [UM-DMB '] Displays the type of drive you selected and power
Module Type: 2132-DO0SERS3 ~— structure youassigned via the Kinetix 5700 drive Module
Pawer Structure: 2198-D006-ERS3 Properties.
s Nimber: / ’1 v] See Add a Kinetix Drive on page 17.
The newly created Kinetix 5700 drive name is the
default. The Axis Number defaults to1, indicating the
primary axis of the drive. Axis Number 2 is used only
for configuring a Feedback Only axis.
Auis State Safety State:
anual Tune... [ ok | | Caneel | [ mppy | [ Hep |
3. From the Data Source dropdown menu, choose a data source.
Inthiscase, the datasourceisCatalogNumberand the Motion Database providesvalues for
these fields.
See the Display Motor Model Information on page 51 for more information about data
sources.
Figure 33 - Example 6: Frequency Control with No Feedback, Motor Dialog Box
é’MPmpuh&‘Mu =g
. mm Deta Source. | Catniag Mamber ! Parmmeten.
sty cat - PRI
" m.[ﬂ’ MO::\:::W HPKB1307C-M
?‘:1 LUints:
o Frecumcy Certrd Hameplate | Datasheet - Phase to Phase parameters
;;:::aa!uas Rated Fuwer LEA L Pole Court: 4
Parametes List Rated Votage: 4000 Woks (AMS) Fated Frequency: 00 fertz
i:":l e Rated Spoed- 14850 REM M Spend: 310000 RPM
Tag Roted Cmers: 247 Ampa (M) Pk Cumnt 0o Aempa (RME)
Motor Ovedosd Limt: 1000 % Rated
Foas State: Safety Stmte:
ot ] (e | [ | [
4. From the Frequency Control Method dropdown menu, choose the appropriate method.
This example uses Basic Volts/Hertz.
5. Click Apply.
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Figure 34 - Example 5: Frequency Control with No Feedback, Frequency Control Dialog Box

B Riis Propesties = A1 etz
Cateyuses.
Ganarsl Frequency Control
Metze _ . 7 —
Frequency Control Method: | Basic Vokayfertz Tammeters

Aebyens Memcm.m Vokage: 000 Volts (RMS)

Sealng . :
T ne.o
i Meimnan Frequency: 00 Hertz
Plorty Eraak Volage w00 Volte (RMS)
Fiinte Eresk Frequency. 50 Hartt
ooy St Boomt 23558088 Voka (RMS)
Ortve Pammesees Fun Boosl. 38556066 Vols (RMS)
Peramater List
S Limits
Foule b Hams Velocly Lirk Fosive. 1000 Poslion Le/s
el Velocky Limt Negatwe:  -100.0 Paseicn Lints.'s
Acceltration Lmt 488300 Postin Untsis"2
Dincrinmenn Lme: 4zamm Pnation Linta/a"2
Foas State: Safety Stme.
ok ] [LGancel) Hep

6. From the Load Type dropdown menu, choose the appropriate load type.

Figure 35 - Example 6: Frequency Control with No Feedback, Scaling Dialog Box Conversion Units

3 Axis Properties - Axis_1 =1 EOR =)
CBIE.?DG"Z:W Scaling to Convert Motion from Controller Units to User Defined Units
Analyzer Transmission
Ratio 1:0: 1 1 Rev
Hookup Tests
Polarity Actuator
Planner <none>
e D Miimeter/Fev
~ Drive Parameters 1.0 Milimeter
Parameter List
Status Scaling
Faults & Alamms Units: Position Units
Tag Scaling 10 Postion Units/s per 10 Load Rev/s
Travel
Mode _Unhmned b4
s State Safety State
Hep
7. Enter the Transmission Ratio.
8. From the Actuator Type dropdown menu, choose the appropriate actuator, if applicable.
9. Enter the Diameter dimensions.
10. Enter the Scaling Units.
See the Scaling on page 119 for more information.
1. From the Travel Mode dropdown menu, choose the appropriate travel mode.
12. Click Apply.

You are now finished configuring the axis for Frequency Control with No Feedback.

Example 6: 842E-CM In this example, create a project with a ControlLogix controller, for example, 1756-L73. You are
Integrated Motion Encoder configuring an 842E-CM encoder, catalog number 842-CM-M, with feedback only.
. 1. In the Controller Organizer, right-click Ethernet under the 1/0 Configuration folder and

The Select Module Type dialog box appears.
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Figure 36 - Example 7: Select Module Type Dialog Box

2.
3.

Select Module Type
Catalog | Module Discovery | Favories |
B4ZELM Clear Filters Hide Filters 2
Module Type Category Fiters - Module Type Vendor Fitters =
Analog = Allen-Bradley = |
Communication Endress+Hauser B
Communications Adapter FANUC CORPORATION
Controller FANUC Robotics America
Digital - Mettler-Toledo -
Catalog Number Description Vendor Category
B42ECM-M Mutti Tum Encoder - CIP Motion - 262144 Count Resol...  Allen-Bradley Mation
B42ELM-S Single Tum Encoder - CIP Motion - 262144 Count Res...  Allen-Bradley Mation
| . | »
2 of 436 Module Types Found Add to Favorites
) Conmen Come

Select your 842E-CM encoder as appropriate for your actual hardware configuration.
Click Create.
The New Module dialog box appears.

Figure 37 - Example 7: New Module Dialog Box

10.

General® | Connection | Time Sync | Modue Info | Intemet Protocol | Port Corfiguration | Netwark | Assaciated Axes | Motion Dia) [ *
Type: 842E-CM-M Multi Turn Encoder - CIP Motion - 262144 Count Resolution, 409...
Vendor: Allen-sradiey
Parent: UM_ENZIR Ethernet Address
Name: CM_Encoder @) Private Network: 192.188.1. 23 =
Description: () IP Address:
- () Host Name:
Modue Cefinition
|
Revision: 1.001
fl
Electronic Keying: Compatible Module:
fl Connection: Motion
fl
|
Status: Creating 0K | [ Ganed | [ Hep

Configure the 842E-CM encoder.
a. Type the encoder Name.
b. Select an EtherNet/IP address option.
In this example, the Private Network address is selected.
c. Enter the address of your EtherNet/IP™ module.
In this example, the last octet of the address is 23.
To close the New Module dialog box, click OK.
To close the Select Module, click Close.
Type dialog box.
Right-click the 842E-CM encoder that you created and choose Properties.
The Module Properties dialog box appears.
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.
In the Controller Organizer, right-click the feedback-only axis and choose Properties.
Select the General category.
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Figure 38 - Example 7: 842E-CM Integrated Motion Encoder with Master Feedback, General Dialog

£ Asis Properties - Master_Flbk l= fe=
Categories:
F e | Geneml
- Waster Feedback
 Sesing Auis Corfiguration Feedback Oniy -
Polarty Feedback Configuration: Master Feedback -
Homing
* - Actions
Drive Parameters
- Parameter List
- Status Assigned Group
Fauts & Alams
5 Motion Group Motion_Group_101 2 () [ (ewGrue
Updste Period: 60 D
Associated Module
Modue: CM_Encoder -
Moduie Type: B42ECMM
Fower Structure: NA
e~
s State:
Jarual Ture... [ ok | [ Camce | [ ety | [ Heb |

1. From the Module dropdown menu, choose the 842E-CM encoder to associate with your

12.

Feedback Only axis.
The Module Type field populates with the chosen encoder catalog number.
Select the Master Feedback category.

Figure 39 - Example 7: 842E-CM Integrated Motion Encoder with Master Feedback, Master Feedback

Dialog Box

Categories

- General
Scaling

- Polarity
Homing
Actions

- Drive Parameters
Parameter List
Status

- Faults & Alams
Tag

Ayis State:

Manual Tune:

£ Auis Properties - Master_Fdbk

Master Feedback Device Specification

Device Function

Feedback Channel:

Integrated
Cycle Resolution
Cycle Interpolation:
Effective Resoltion:
Startup Method

Tums:

Master Feedback

Fesdback 1

Inisgrated

Rev

262144 Feedback Cycles/Rev

1 Feedback Counts per Cycle
262144 Feedback Counts per Rev
409

= (o]

The Type and Units appear dim. The Cycle Resolution, Cycle Interpolation, Effective
Resolution, and Turns are automatically completed with values from the AOP schema. The
selections for the Master Feedback category are automatic to make sure that valid values

are entered.
13. Click OK.
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Notes:
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Chapter 6

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

Axis Configuration Examples for the
PowerFlex 755 Drive

This chapter provides example axis configurations when using a PowerFlex® 755 drive.

@, Foraxis configuration examples when using a PoweFlex 755T drive, see Integrated
&/ Motion on EtherNet/IP Networks for PowerFlex Drives with TotalFORCE Application
Technique, publication 750-AT007.
Thefollowingsixexamplesare typical axis-configurationapplications 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

ThisexampledescribeshowtocreateanAXIS_CIP_DRIVE axisthatisassociatedtoaPowerFlex755
drive with motor feedback via a universal feedback device, catalog number 20-750-UFB-1.

#~, Rememberthatyou already assigned the feedback device when you added the drive
&) toyour project.
See Create an Axis on page 37 for more information about feedback devices.
1. Once you have created an AXIS_CIP_DRIVE, open the Axis Properties.
2. From the Axis Configuration dropdown 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-RMOQS.

Figure 40 - Example 1: Position Loop with Motor Feedback, General Dialog Box

% Axis Properties - PF755 o [ =]
Categories:
* General
=) Mator -
Model Axis Corfiguration: Position Loop -
Motor Feedback Feedback Corfiguration MotorFesdback =
Scaling - ]
Polarty Application Type: Basic -
Autotune Loop Response: Medium -
=) Load
~—Backdash Assigned Group
[ Complanca Wotion Group [Moton Grop 101 <] [ ]
Position Loop Update Period 20
Velocity Loop u
Torque/Curerit Loop Associated Module
:.Zrnmn:gr o I Module type showsyou the type
* L. Actions Voduie Type: Powerflex 755 EENET-CM of drive you selected and the
Drive P o
e e Power Structure: 200 O T Iy S‘Em\ power structure you assigned
atos GEBUTLE /'%J to via the PowerFlex 755 drive
aults & Alams )
Tag - Module Properties.
The newly created PowerFlex 755 drive module See Add a PowerFlex Drive on
name is the default. The Axis Number defaultsto 1, age 18
indicating the primary axis of the drive. Axis
s State Number 2 is used only for configuring a Feedback
(Mol Tune.d) Only axis. Cancel Roply Help
(Moruel Tuns..|

3. From the Feedback Configuration dropdown menu, choose Motor Feedback.
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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.

Vo

Figure 41 - Example 1: Position Loop with Motor Feedback, Motor Dialog Box

% Agis Properties - PowerFlex_Axis 1 =] @
Calegories:
- General Motor Device Specification
=]
- Hods! Data Source Catalog Number -
Anilyzer Catalog Number:  MPL-B310P-M
. Motor Feedback ¢ Change Catalog...
Load Feedback Motor Type: Rotary Pemnanent Magnet
- Scaling
Hookup Tests b= Rev
- Polartty Nameplate [ Datasheet - Phase to Phase parameters
Autotune
Load Raled Power. 077 KW Pole Court: [
-~ Backlash Rated Voage:  460.0 Volts (RMS)
-~ Compliance
| Observer Rated Speed 5000.0 RPM
- Position Loop Rated Cument 17 Amps {(RMS) Peak Curment: 502 Amps (RMS)
Velocity Loop .
- Tomue/Curart Loop Motor Overoad Limt: ~ 100.0 % Rated
Planner
- Homing
- Actions
- Diive Parameters
-+ Parameter List
Status
- Faults & Alams
Tag
Pods State

4. Choose Catalog Number as the Data Source.
5. Click Change Catalog and choose a motor.

Whenyou select the Catalog Number for the motor specification, the MPL-B310P-M motoris
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 itis 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 42 - Example 1: Position Loop with Motor Feedback, Motor Feedback Dialog Box

% Axis Properties - PowerFlex_Axis 1 =] @
Categories
*  Generdl Motor Feedback Device Specification
* .
5 """”’Mude‘ Device Function Motor Mounted Feedback
- Anialyzer Feedback Channel Feedback 1
Motor Feedback Type: e
Scaling }
- Hookup Tests Unts: Rev
Polarity Hiperface
- I t‘u’g“”e Cycle Resoltion: 1024 Feedback Cycles/Rev
- Backlash Cycle Interpolation 1024 Feedback Caunts per Cycle
Complance Effective Resolution: 1048576 Feedback Counts per Rev
~Observer
Velocity Loop Tums: 409
-~ Torue/Curent Loop
Planner
- Homing
Actions
- Drive Parameters .
-~ Parameter List @
- Favits & Alamms
o= Offset 00 Degrees Test Commutation
Auds State:
T e v —

6. Choose the Commutation Alignment.

For more information about Commutation, see Assign Motor Feedback on page 53 and
Applying the Commutation Hookup Test on page 128.
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Example 2: Position Loop
with Dual Motor Feedback
Via a UFB Feedback Device

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

% Ais Properties - PowerFlac_Axis 1 = =g
Categories:
* . General Scaling to Convert Motion from Controller Units to User Defined Units
* [=I- Motor
* Model Load Type: Direct Coupled Rotary Parameters
L Arialyzer Transmission
* - Motor Feedback
Hookup Tests Actuator
Polarity
Autotune
* = Load
.- Backlash
- Compliance §
...... Observer Scaling
Pasition Loop Units: Pasition Units
Velocty Loop " = ; ] o
e Scaling: 10 Position Urits per 1.0
Planner Travel
Homing Mode: Uniimited e
Actions
Drive Parameters 1000.0
Parameter List
Status =
Faults & Alams Soft Travel Limits
Tag
fads State
Manual Tune oK Cancel Apply Help

7. From the Load Type dropdown menu, choose your type of load.
Enter the Scaling Units.
From the Travel Mode dropdown menu, choose your Travel Mode.
For more information about Scaling, see Scaling on page T19.

10. Click Apply and OK to exit Axis Properties.

The axis is now configured for Position Loop with Motor Feedback.

ThisexampledescribeshowtocreateanAXIS_CIP_DRIVE axisthatisassociated toaPowerFlex 755
drive with dual motor feedback via a universal feedback device, catalog number 20-750-UFB-1.

Remember that you already assigned the feedback device when you added the drive

e
' to your project.

&
See Create an Axis on page 37 for more information about feedback devices.
1. Once you have created an AXIS_CIP_DRIVE, open the Axis Properties.
2. From the Axis Configuration dropdown menu, choose Position Loop.
3. From the Feedback Configuration dropdown 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-RMOQ3.
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Figure 44 - Example 2: Position Loop with Dual Feedback, General Dialog Box

3% Axis Properties - Pow

Categories:
Genersl
= Motor
Model
Analyzer
Motor Fesdback
Load Feedback
Scaling
Hookup Tests
Polariy
Atotune
= Load
Backlash
Compliance
Observer
Pstion Loop
Velocty Loop

Planner
Homing

Actions

Drive Parameters
Parameter List
Status

Torque/Current Loop

erFlec Axis 1
General
#ois Configuration: Postion Loop -
Feedback Corfiguration Dual Feedback: b
Aoplication Type: Votor Feedback

Dual Feedback k
Loop Response Dual Integral Feedback

Assigned Group

Mation Group: Mation_Group_101 -
Update Perod: 20

Associated Module
Module: PowerFlex_7551 -

Module Type: PowerFlex 755-EENET-CM

240V, 4.2A, Normal Duty, S(andan:l«

Power Structure:

Auis Numbey 1 -

Displays the type of drive that
you selected and the power
structure you assigned to via
the PowerFlex 755 drive Module
Properties.

See Add a PowerFlex Drive on

page 18.

Faults & Alams
Tag

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 dropdown menu, choose Catalog Number.

Figure 45 - Example 2: Position Loop with Dual Feedback, Motor Dialog Box

5 fuis Properties - PowerFlex_Axis 1 o [ [=a]
Categories:
 Generl Motor Device Specification
B
""" Analyzer Catalog Number.  MPL-B310P-M
Motor Feedback < Ehegos,Cotoioozs
. Load Fesdback Mator Type: Rotary Pemanent Magnet
Sealing
- Hookup Tests Units =
-~ Polarty Nameplate / Datasheet - Phase to Phase parameters
Autotune
- Load Rated Power 077 kW Fale Count: [
-~ Backlash Rated Votage: ~ 460.0 Volts (RMS)
i Compliance
. Observer Rated Spesd: 50000 RPM
Position Loop Rated Curent: 1.7 Amps (RMS) Peak Curent 502 Amps (RMS)
-~ Velocity Loop - .
Tl Motor Overoad Limit:  100.0 % Rated
+~ Planner
-~ Homing
Actions
- Drive Parameters
Parameter List
- Status
- Faults & Alamms
Tag
s State:
o]

5. Click Change

Catalog and choose your motor.

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

Whenyou select the Catalog Number for the motor specification, the MPL-B310P-M motoris
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 the Change Catalog, thenitis notinthe 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.
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Figure 46 - Example 2: Position Loop with Dual Feedback, Motor Feedback Dialog Box

3% fuds Properties - PowerFlex_Auxis_1 = ==
Motor Feedback Device Specification
Device Function: Motor Mounted Feedback
Feedback Chamnel: Feedback 1
Type:
_____ s Hiperdace
----- Hookup Tests Units: Rev
..... Polariy Hiperface
Autotune
S Cycle Resolution 1024 Feedback Cycles/Rev
Backlash Cycle Interpolation 1024 Feedback Courts per Cycle
Compliance Effective Resolution: 1048576 Feedback Counts per Rev
Observer
Pasion Loop SR
Velocity Loop Tums: 4096
Torgque/Current Loop
Planner
Homing
Actions
Drive Parameters .
Farameter List CrmE
Faults & Alams .
- Offset 0.0 Degrees Test Commutation,
Auds State:
ok ] (o | [Crowy ] [bee

6. Choose the Commutation Alignment.

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

page 128.

OntheMotorFeedbackdialogbox, theinformationisautomaticallybasedonyour selections

on the Motor dialog box.

% Auxis Properties - PowerFlex_TL

Categories
General Motor Feedback Device Specification
- M?DL‘D » Devics Function Motor Mourted Feedback
Anaiyzer Feedback Channel: Feedback 1
Type: :
ype: -
e Not Specfied
Hookup Tests Units: Rev =
Polarty

¥ Device Type cannot be configured until

feedback device is defined for this Feedback

Channel in Associated Module.
Define feedback device.

= [ ]

*

Ifyouhave not defined afeedback device, the motor dialog box displays a
link to the module definition for the drive.

Theaxisisnow configured asaPosition Loop with two feedback devices. The nexttaskisto
configure Feedback 2 on the Load Feedback dialog box.
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Follow these instructions to define the Load feedback.
1. From the Load Feedback dialog box, click the Define feedback device hyperlink.

Figure 47 - Example 2: Load-side Feedback, Load Feedback Dialog Box

% s Properties - PowerFlex_TL o [ B ]

Categories:
* . General Load Feedback Device Specification

(= Matar 5 - .
Madel Device Function: Load-Side Feedback

... Analyzer Feedback Charnel: Feedback 2
Motor Feedback Type Net Speciied ~| ¥ Device Type cannot be configured urtil
Load Feedback feedback device is defined for this Feedback

- Scaling Units Channel in Associated Moduie
Define feedback device

Hookup Tests
- Polarity
- Autotune Link

=~ Load
... Backlash
i Compliance
Observer
- Posttion Loop
Velocity Loop
Torgue/Cument Loop
- Planner
Homing

Actions

- Drive Parameters
Parameter List

- Status

- Faults & Alams
Tag

Pods State:

[ ok | [ cancel | [ mepy | [ Hep

Click Associated Axes in Module Properties dialog box.

Fromthe Load Feedback Device dropdown menu, choose the appropriate port/channel for
the Load Feedback Device.

Figure 48 - Example 2: PowerFlex 755 Module Properties, Associated Axis Tab

| Module Properties: ENET_Module (PowerFlex 755-EENET-Ch 11.001) =0 =R

| General I Connection | Time Sync I Module Info I Intemet Protocol I Part Configuration | Associated Axes™ | Power I Digital Input | * | *

Axis 1: [PcwerFIex_Axis_l M I Q [ New Axis... ]
Motor Feedback Device: [Pcrt 4 Channel A = ]
Load Feedback Device: [Pcrt 4 Channel B = ]

4. From the Type dropdown menu, choose the type of feedback.
5. From the Units dropdown menu, choose the appropriate units.
6. Click Apply.
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Figure 49 - Example 2: Load-side Feedback, Load Feedback Dialog Box

% fxis Properties - PowerFlex_Axis 1 [=R(ECR |
Device Function Load-Side Feedback ]
Fesdback Charnel Fesdback 2
Type: Sine./Cosine -
Scaing Units: Rev v
Hookup Tests Sine/Cosine
Palariy Cycle Resolution: 024 Feedback Cycles/Rev
Autotune
g Cycle Interpolation: 1024 Feedback Courts per Cycle
Effective Rssolution: 1048576 Feedback Counts per Rev
Startup Method: Incrementsl =
----- Position Loop
Velogity Loop

Torque/Currertt Loop
Planner

Homing
Actions

----- Drive Parameters

----- Parameter List

----- Status

----- Faults & Alams

..... Tag

Pais State:
Manual Tune OK Cancel Appl Help

Figure 50 - Example 2: Position Loop with Dual Feedback, Scaling Dialog Box

1 hxis Properties - PawerFlex Asxis 1 o | ==
Categories:
* ... Genersl Scaling to Convert Motion from Controller Units to User Defined Units
=1 Motor
[ Model Load Type: Direct Coupled Rotary Parameters
Analyzer Transmission
* - Motor Feedbacl
Hookup Tests Actuator
..... Polarity —
Autotune
* - Load
Backlash
Compliance )
Observer Scaling
Position Loop Units: Position Units
T:';EE o - Sealing 10 Postion Untis per 10
Planner Travel
""" fiamn Mode: Uniimited -
Actions
----- Drive Parameters
Parameter List
..... Status ~
----- Fautts & Alams Scft Travel Limits
Tag
Fods State:
Manual Tune.. 0K Cancel Apply Help

7. From the Load Type dropdown menu, choose your load type.
Enter the Scaling Units.
From the Travel Mode dropdown menu, choose a Travel Mode.
See Scaling on page 119 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 Velocity Loop Thisexample describeshowto create two AXIS_CIP_DRIVE axes thatareassociated to a PowerFlex
with Motor Feedback Via a 755drivewithdualmotor feedback viaauniversal feedback device, catalognumber 20-750-UFB-1.

UFB Feedback Device #5,  Remember that you already assigned the feedback device when
&’ you added the drive to your project.
1. Once you have created an AXIS_CIP_DRIVE, open the Axis Properties.

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

3. From the Axis Configuration dropdown menu, choose Velacity Loop.
From the Feedback Configuration dropdown menu, choose Motor Feedback.
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Figure 51 - Example 3: Velocity Loop with Motor Feedback, General Dialog Box

= 5=

The selections determine the Control Mode.

See the Integrated Motion on the EtherNet/IP

Network Reference Manual,

publication, MOTION-RM0O3.

Displays the type of drive that you selected and

the power structure you assigned via the
PowerFlex 755 drive Module Properties.

See Add a PowerFlex Drive on page 18.

@ Pxis Properties - PowerFlex_TL
Categories:
L General
=I-- Mator
‘.. Mode! Podis Configuration: I\u"eloci’ry Loop M
e Analyzer Feedback Corfiguration: IMotor Feedback A"’v‘r/’
----- Motor Feedback lication Tyoe: -
..... Scaling Application Type: IEasm vJ
----- Hookup Tests Loop Response: IMediurn 'J
----- Paolarity
""" Autotune Assigned Group
=J-- Load . =
I riance Motion Group: IMotlon_Group_‘Iﬂ‘I 'J
i Observer Update Period: 20
----- Welocity Loop
""" Torgque./Current Loop Associated Module
----- Planner
_____ Homing Module: PF755_Torque_Feedback -]
""" Actions Module Type: Powerflex 755-EENET-CM-51 <—
""" Drive Parameters Power Structure: 240V, 4 2A, Normal Duty, Standard
----- Parameter List
..... Status Pods Number: l1 ‘J
----- Faults & Alams
----- Tag The newly created PowerFlex 755 drive module
name is the default. The Axis Number defaults to 1,
indicating the primary axis of the drive. Axis
Number 2 is used only for configuring a Feedback
Only axis.
Puds State:
Manual Tune... [ oK

| [ Concal ] |

) |

Apply Hep |

IMPORTANT

After you have configured the axis and you change the Axis

Configuration type or the Axis Number, some of the configuration
information is set to default values. This change can cause some
previously entered data to be reset back to its default setting.

Now that you defined the axis as a Velacity Loop with Motor Feedback, the Motor and Motor
Feedback dialog boxes become available.

Figure 52 - Example 3: Velocity Loop with Motor Feedback, Motor Dialog Box

% Auds Properties - K6K 1 = B[
Categories
General Motor Device Specification
Model Data Source Nameplate Datashest - Parameters..
Analyzer
Motor Feedback
Sealing Matar Typs Retary Induction -
Hockup Tests ;
Folarty Units:
Autotune Hameplate { Datasheet - Phase to Phase parameters.
Load
Backlash Rated Power: 0.025 ey Pale Count:
Compliance Rated Voltags: 1 Valts (RMS) Rated Frequency 60.0 Hertz
Observer
Postion Loop Rated Speed. 1600.0 RPM
Velocity Loop Rated Cument: 0.22 Amps {RMS}
LT Motor Overload Limt: ~ 100.0 ¥ Rated
Planner
Homing
Actions
Drive Parameters
Parameter List
Status
Faults & Alams
Tag
Axis State:
Manual Tune... QK Cancel Help

5. From the Data Source dropdown menu, choose Nameplate data sheet.

6. From the Motor Type dropdown
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7. Enterthe parametersbyusingtheinformationfromthe motor Nameplate or datasheetand
click Apply.

3B Asis Properties - PowerFlex Axis 1

= [B]kEs)
Catcgories
Gererdl Motor Model Phase to Phase Parameters
Motor
Model Rated Fuox Curent: 00 Amps (RMS)
Analyzer Rated Sip Speed. 13000 RPM
Stator Leakage (X1): 00 hms
Rotor Leakage (X2 00 Chms
Stator Resistance (R1) 00 hms

Aois State

(

ok ) [ cnce | [ oy | [ Heo |

8. EntertheparametersontheMotor Modeldialogboxbyusingtheinformationfromthe motor
Nameplate or data sheet and click Apply.

s

9. From the Type dropdown menu, choose the type of feedback.

The fields are populated with the data that relates to the motor and feedback types you
chose.

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

% Axis Properties - PowerFlex_Axis 1 = e
Categories
General Motor Feedback Device Specification
- Motor
ol Devics Function Motor Mourted Feedback
Analyzer Feedback Channel: Feedback 1
*
i
- Scaling
Hookup Tests Unts Rev ~
- Polarity Sine/Cosine
I ’E‘D’;"d’“"a Cycle Resclution 1024 Feedback Cycles/Rev
Compliance Cycle Interpolation 1024 Feedback Counts per Cycle
- Observer Effective Resolution 1048576 Feedback Counts per Rev
Velocity Loop
T Gty St Mebed
-~ Planner Tums 1
Homing
Actions
- Drive Parameters
Parameter List
Status
-~ Fauits & Alams
Tag
Ais State
O] (G ] [ ] [
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10. Click Scaling.

Figure 55 - Example 3: Velocity Loop with Motor Feedback, Scaling Dialog Box

¥ Avis Properties - PowerFlex_ Ais 1
Categories:
* . General Scaling to Convert Motion from Controller Units to User Defined Units
* = Motor
- Mode! Load Type Direct Coupled Rotary v
Analyzer Transmission
* . Motor Feedback
-~ Hookup Tests Actuator
-~ Polarty
- Autotune
* - Load
- Backlzsh
Compliance i
Observer Scaling
Fosition Loop Units Posiiion Units
Velocity Loop = ; 0
e i Scaling 10 Posiion Liits per 1.0
Flanner Travel
Homing Wode Uniiméed -
- Actions
- Drive Parameters
-~ Parameter List
- Status =
- Faults & Aarms Soft Travel Limits
Tag
fods State:
Manual Tune.. 0K

Parameters

Cancel

Apely

Help

1. From the Load Type dropdown menu, choose the appropriate load type.

12. Enter the Scaling Units.

13. From the Travel Mode dropdown menu, choose the appropriate Travel Mode.

See Scaling on page 119 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

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.

with No Feedback

1. From the Axis Configuration dropdown menu, choose Velocity Loop.
2. From the Feedback Configuration dropdown menu, choose No Feedback.

Figure 56 - Example 4: Velocity Loop with No Feedback, General Dialog Box

Observer
Velocity Loop
----- Torque/Curent Loop

@ Axis Properties - PowerFlex_Axis_1 = @
Cateqories:

(=1 Moter The selections determine the Control Mode
#ods Configuration: : - . '
r:hdel = -ermrEen [velosty Loop See the Integrated Mation on the EtherNet/IP

. '""l'_"‘”a"zer Feedback Configuration: [“0 Feedback 41‘}/ Network Reference Manual, publication, MOTION-
- Sealing L _ =
.- Hookup Tests Application Type: [BEISIC - RM003.
.- Polarity Loop Response: [Medium ']
- Mtotune

= Lo:ad Assigned Group
i Compliance
- Observer Motion Group: [CIP_Motion v] D New Groun

- Vielocity Loop Update Period: 20 E
- Torgue/Curent Loop
- Planner Associated Module
- fctions S
- Drive Parameters odule: Elf=Goweific: x) Displays the type of drive that you selected and
gtaa'?ur:mr List Module Type: Powerflex TS5EENETCM g | the power structure you assigned via the
Fauis & A Power Structure: 240V, 4.2A, Normal Duty, Standard PowerFlex 755 drive Module Properties.
- FAUILs & ~ams .
- Tag s Number- ] v] See Add a PowerFlex Drive on page 18.
The newly created PowerFlex 755 drive module
nameis the default. The AxisNumber defaultsto,
indicating the primary axis of the drive. Axis
Number 2is used only for configuring a Feedback
Only axis.
Auis State:
Coc ] (o ) [ i
3. From the Data Source dropdown menu, choose Nameplate data sheet.
Figure 57 - Example 4: Velocity Loop with No Feedback, Motor Dialog Box
% Auis Properties - PowerFlex_Axis 1 o o =)
Categories:
General Motor Device Specification
Analyzer
----- Scaling
Ho Tests
_____ Zﬁm Units: Rev >
g Laadc | Inthis case, the drive has already been
omplancs

configured for the motor by the
DriveExecutive™ software or the HIM

Planner
Actions
----- Drive Parameters
Parameter List
..... Status
----- Faults & Alamms

appear.

When you select No Feedback, the
Motor Feedback dialog box does not

configuration tools.

Tag

Aoz State:

Manual Tune.

oK | [ Cancel | [ Aely | [ Hebp
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Figure 58 - Example 4: Velocity Loop with No Feedback, Scaling Dialog Box

2 Auis Properties - PowerFlex_Axis 1 =3 IO =)
Categories:
General Scaling to Convert Motion from Controller Units to User Defined Units
* - Mot
; Transmission
1 1
Actuator
Atotune <none
* = Load
I.--Compliance 10 Milimeter/Rev
Observer 1.0 Millmetsr
Velocity Loop
----- Torque/Curert Loop Scaling
Planner Units: Postion Units
Actions 5 ; -
_____ Drive Parameters Scaling 10 Position Units/s per 1.0 Motor Rev/s
----- Parameter List Travel
----- Faults & Alams
..... Tag
For scaling with Feedback =[No Feedback], the
denominator of the Scaling factor is forced to have
fixed units = [Motor Rev/s] because the controller
internally simulates the Feedback (Configuration
A State: =[No Feedback]).
T UK = - A =

From the Load Type dropdown menu, choose the appropriate load type.

Enter the Scaling Units.

From the Travel Mode dropdown menu, choose the appropriate Travel Mode.

See Scaling on page 119 for more information.
7. Click Apply.

Figure 59 - Example 4: Velocity Loop with No Feedback, Load Dialog Box

2 Axis Properties - PowerFlex_fds 1 = 2=
Categones:
General Charadieristics of Motor Load
-
- M?‘D;wo - Load Inertia/Mass
L. Aralyzer Load Coupling:
- Scaling e Lond Fati
Hookup Tests e Lead el
- Polarty
Autolune
MIEE Lood
.- Compiance
.- Observer
. Velocity Loop
Torque/Curzrt Loop Inertia/Mass Compensation
- Planner System Inetia 00 % Rated/(Rew/s™2)
Actions )
Drive Parameters R 00 Rev/s"2 @100 % Rated
. Parameter List
Status - "
P Active Load Compensation
Tag Torque Offeet 00 % Rated
fods State:
o) o) ) )

From the Load Coupling dropdown menu, choose the appropriate load coupling.

. Enter the System Inertia.
10. Enter the Torque Offset, if applicable.

For more information about the load characteristics, see Load on page 133.

1. Click Apply.

You are now finished configuring an axis as Velocity Loop with No Feedback.
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Example b: Frequency In this example, you are configuring an axis for Frequency Control with No Feedback.

Control with No Feedback 1. Once you have created the AXIS_CIP_DRIVE axis, open the Axis Properties.
2. From the Axis Configuration dropdown menu, choose Frequency Control.

3. From the Feedback Configuration dropdown menu, choose No Feedback.

Figure 60 - Example 5: Frequency Control with No Feedback, General Dialog Box

@ Axis Properties - PowerFlex_Axis 1 = @
Categories:
: i E— Defines the controller Control Mode.
= Motor :
" R Auds Corfiguration: ’H_equenw Cortrol ‘/v[ See the Integrated Motion on the.Eth.erNet/IP
Network Reference Manual, publication,
‘.. Analyzer Feedback Configuration: (No Feedback glhis | 10TION-RIOD3
----- Scaling —
----- Hookup Tests
----- Polarity
----- Flanner
----- Frequency Control Assigned Group
----- Actions ) ) - —
..... Drive Parameters Mation Group: CIP_Mation v] E] v Group
----- Parameter List Update Period: 20
----- Status [:]
""" Faults & Alams Associated Module
..... Tag Mo
oo [Clp‘PowaHa '] Displays the type of drive that you selected and the
Module Type: FowerFlex TSSEENET-CM g | powerstructureyou assigned viathe PowerFlex 755 drive
Paower Structure: 240V, 424 Normal Duty, Standard Module Properties.
fods Number / ’1 v] See Add a PowerFlex Drive on page 18.
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
2is used only for configuring a Feedback Only axis.
Fuds State:
anual Tune [ ok | | canced | [ #ppy | [ Hep

4, From the Data Source dropdown menu, choose a data source.
In this case, Nameplate data sheet is the Data Source.
Seethe Specify the Motor Data Source on page 48 formoreinformationabout Data Sources.

Figure 61- 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
Parameter List Rated Voltage: 0.0 Volts (RMS) Rated Frequency: 50.0 Hertz
Status
Fauits & Aarms Rated Speed 0.0 RPM
-Tag Rated Curent: 0.0 Amps [RMS)
Motor Overoad Limt:  100.0 % Rated
Auis State:
o (em ) T ] e )

Inthiscase, the datasourceisCatalogNumberandthe Motion Database providesvaluesfor
these fields.
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See the Display Motor Model Information on page 51 for more information about data
sources.
Figure 62 - Example 5: Frequency Control with No Feedback, Motor Model Dialog Box
£ Axis Properties - PowerFlex_xis 1 o ===
E:‘EQDG":EE, Motor Model Phase to Phase Parameters
E -Mmu
- Analyzer Vottage Constart (Ke): 67.89639 Volts(RMS)/KRPM
az:‘:fp . Resistance (Rs) 130 Ohms
Polarity Inductance (Ls): 0.093 Henries
FeaoncyCte
Actions
- Drive Parameters
Parameter List
- Status
Faults & Alarms.
-Tag
Auds State:
Manual Tune [ ok | [ cameedl | [ mpoy | [ Hep |
5. From the Frequency Control Method dropdown menu, choose the appropriate method.
6. Click Apply.
Figure 63 - Example 5: Frequency Control with No Feedback, Frequency Control Dialog Box
£ Auis Properties - PowerFlex_Axis 1 =R ST ==
Categories:
- General Frequency Control
Faancy ot Mot
... Aratyzer TR Basic Volts/Hertz »
Sealing Fan/Pump Voks/Hertz
Hookap Tests Mamm Vakage: | ooy | VeSS
Polarity Maximum Frequency: 130.0 Hertz
2:23; e Break Voliage: 2300 Volts (RMS)
Actions Break Frequency: 300 Hertz
) E;‘:m:;’zj“ Start Boost: 25 Volts (RMS)
- Status Run Boost: B5 Volts (RMS}
- Faults & Alarms
-Tag Limits
Welocity Limit Positive: 0o Position Units/s
Welocity Limit Negative: 0.0 Position Units/s
Mods State:
Manual Ture... Aoy Help
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Figure 64 - Example 5: Frequency Control Method, Basic Volts/Hertz

% Axis Properties - PowerFlex_Axis 1 = 2
Categories:
General Frequency Control
- Motor
o Model Frequency Control Method: | Basic Vatts/Hetz -
- Analyzer Basic Volts/Hertz
Scaling
Hookup Tests Maximum Voltage 4600 Vots (RMS)
Polarity Maximum Frequency: 130.0 Hertz
Flanner
e o] Break Voltage: 2300 Volis (RMS)
Actions Break Frequancy 300 Hertz
LR Start Boost: 35 Valts (RMS)
Parameter List
Status Run Boost: 25 Volis (RMS)
Fauls & Alamms
Tag Limits
Velocty Limit Postive: 0.0 Postion Units/s
Velocty Limit Negative: 0.0 Postion Units/s
Aods State:

Figure 65 - Example 5: Frequency Control with No Feedback, Scaling Dialog Box Conversion Units

% Auis Properties - PowerFlar_Axis_1 = 2=
Categories
...... General Scaling to Convert Motion from Controller Units to User Defined Units
£ Motor
Lo e
b Analyzer Transmission
""" B Ratio |0 1 1 Rev
----- Hookup Tests
Polarity Actuator
----- e
Frequency Contral
Actions 10 Millmeter/Rev
----- o 10
Parameter List i
..... Status Scaling
Faults & Alams Units: Posttion Units
Tag Sealing: 10 Postion Lrits/s per 10 Load Meter/s
Travel

Auds State:

T o [Cok ) [ camcel | [ ey | [ Hee

7. From the Load Type dropdown menu, choose the appropriate load type.
8. Enter the Transmission Ratio.
9. From the Actuator Type dropdown menu, choose the appropriate actuator.
10. Enter the Diameter dimensions.
1. Enter the Scaling Units.
See the Scaling on page 119 for more information.
12. From the Travel Mode dropdown menu, choose the appropriate travel mode.
13. Click Apply.

You are now finished configuring the axis for Frequency Control with No Feedback.
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with Feedback
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In this example, you are configuring the axis for Torque Loop with feedback.
1. Once you have created the AXIS_CIP_DRIVE axis, open the Axis Properties.
2. From the Axis Configuration dropdown menu, choose Torque Loop.
3. From the Feedback Configuration dropdown menu, choose Motor Feedback.

Figure 66 - Example 6: Torque Loop with Motor Feedback, General Dialog Box

¥ Axis Properties - PowerFlex_TL

General

Pods Configuration:
Feedback Configuration:

Assigned Group
Motion Group:
Update Period:

Associated Module
Module:
Module Type:
Power Structure:

Hods Number:

o o |

[Torque Loop ﬂ—__

[Motor Feedback -

Defines the controller Control Mode.

See the Integrated Motion on the EtherNet/IP
Network Reference Manual,

publication, MOTION-RM0Q3.

MG '] D ew Group
=
[PF755_Torque_Feedback v Displays the type of drive that you selected and
PowerFlex 755-EENET-CM-51 the power structure you assigned via the

240V, 4 2A, Nomal Duty, Standard

PowerFlex 755 drive Module Properties.

Hois State:

Manual Tune...

Only axis.

The newly created PowerFlex 755 drive module
name is the default. The Axis Number defaults to 1,
indicating the primary axis of the drive. Axis
Number 2 is used only for configuring a Feedback

[1 v] See Add a PowerFlex Drive on page 18.
[ ok | [ camce | [ Mk | [ Hep

Figure 67 - Example 6: Torque Loop with Motor Feedback, Motor Dialog Box

Categories

B

General

* - Motor

i~ Model
- Analyzer

- Motor Feedback
- Scaiing

Hookup Tests
Polarty

~Load

- Compliance
Torque/Curent Loop

- Homing

Actions
Drive Parameters

- Parameter List

Status
Faults & Alamms.

~Tag

Auis State

£ Auis Properties - PowerFlex_TL

Motor Device Specification
Data Source: | Nameplate Datashest -
cnone>
Wotor Typs Rotary Induction -
Units: Rev

Hameplate / Datasheet - Phase to Phase parameters

Rated Power 0.0 K
Rated Votage: 0.0 Vokts (RMS)
Rated Speed: 0.0 RPM

Rated Curert: 0.0 Amps (RMS)

= [Lo /s
Pole Court: 4
Rated Frequency:  60.0 Hertz
Motor Overload Limt:  100.0 % Rated
ok | [ cancel | [ Appy | [ Hep
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Figure 68 - Example 6: Torque Loop with Motor Feedback, Feedback Type

% Axis Properties - PowerFlex TL = o= fw=al
Categories:
+ - Generl Motor Feedback Device Specification
* 5-
Mm?;me‘ Device Function: Motor Mourted Feedback
Analyzer Feedback Channel: Feedback 1
Ty T
* | Scaling J
Hookup Tests = Rot Spocfied
Digital AqB
- Polarty
- Load Hiperface
Compliance EnDat 2.1
.- Torque/Currert Loop E’S‘PE‘ 22
+~ Homing Stahl 551
Actions
-~ Drive Parameters
- Parameter List
Status
- Fauits & Alams
- Tag
s State:
Manual Tune. [ ok | [ Concel | [ ooty | [ Hebp

4, From the Type dropdown menu, choose the appropriate feedback type.

Figure 69 - Example 6: Torque Loop with Motor Feedback, Feedback Type

2> Axis Properties - PowerFlex_TL = |5
Categories:
* . Goneral Motor Feedback Device Specification
M
"“"’“’Mml Device Function: Motor Mourted Feedback
Analyzer Feedback Channel Feedback 1
+
- Scaling
Hookup Teds b
Polariy Sine/Cosine
Load -
o Cycle Resolution 1024 Feedback Cycles/Rev
Torque/Currert: Loop Cycle Interpolation: 1024 Feedback Counts per Cycle
2 E;mmg Effective Resolution: 1048576 Feedback Courtts per Rev
. Actions
Dive Paramcters S
Parameter List
- Status
. Fauits & Alams
Tag
Axis State:
Marual Ture ok | [ Cencel | [ ey ] [ Hep
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Figure 70 - Example 6: Torque Loop with Motor Feedback, Scaling Load Type

£ fuis Properties - PowerFlex_TL = o=l
Categories:
* . General Scaling to Convert Motion from Controller Units to User Defined Units
* - Motor
.. Analyzer Transmission — Drect uled Ratar
e Hotary Transmission
I8 ittt Linsar Actuator !
- Sealing
Hookup Tests Actuator
- Polatty <none>
= Load
i... Compliance 1.0 Milimeter/Rev
Torque/Curert Loop 1.0 Milimeter
- Homing
Actions Scaling
.. Drive Parameters Urits: Posttion Units
Parameter List
Scaling 10 Position Units per 10 Mator Rev
- Status
- Faults & Alams Travel
1000.0
10
[7] Soft Travel Limits
Fods State:
Wanual Tune... [ox ] [ cancel | [ meo | [ teb
5. From the Load Type dropdown menu, choose the appropriate load type.
Figure 71 - Example 6: Torque Loop with Motor Feedback, Scaling Conversions
%> Asxis Properties - PowerFlex_TL =
Categories:
+ Geneml Scaling to Convert Motion from Coniroller Units 1o User Defined Units
* = Motor
N Analyzer Transmission
I i i s Ratio 10 1 1 Rev
Scaling
Hookup Tests Actuator
Polarity <none:
Load
Compliance 10 Milimeter/Rev
Torgue/Current Loop 10 Milimeter
Homing
Actions Scaling
Drive Parameters Urits Postion Units
R tAr) Scaing: 10 Postion Linis per 10 Load Rev
Status
Fautts & Alams Travel
1000.0
10
[ Soft Travel Limits
Fodis State:
anual Tune ok | [ cancel | [ Aty | [ Hep

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

8. From the Travel Mode dropdown menu, choose the appropriate travel mode.

See the Scaling on page 119 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 72 - 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 | [ Heb

3. From the Axis Configuration dropdown menu, choose Frequency Control.
From the Module dropdown 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.
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Figure 73 - Example 1: Frequency Control with No Feedback, Motor Device Specification Dialog Box

£ Ao Properties - Axis 1 = o=
Calegories:
- Genera Motor Device Specification
* £ Motor
s Data Source: Nameplate Datashest -
- Analyzer <nione Change Calalog
* . Scaing = .
- Polarity
Plarner I (=
-~ Frequency Control Nameplate / Datasheet - Phase to Phase parameters
. Actions
Drve Parameters Rated Power: 10 kW Pole Count 4
- Parameter List Rated Voltage:  460.0 Votts (RMS) Rated Frequency: 60.0 Hertz
- Status
T Rated Speed: 17800 RPM
. Tag Rated Cumsrt: 3.2 Amps (RMS)
Motor Overload Limit: ~ 100.0 % Rated
s State: Safety State:
Manual Tune [ ok ] [ cance ] [ Apy | [ Hep

7. From the Data Source dropdown menu, choose Nameplate data sheet.
This selection is the default setting.
8. From the Motor Type dropdown menu, choose Rotary Induction.
9. From the motor nameplate or data sheet, enter the phase-to-phase values.
10. Click Apply.
1. Select the Frequency Control category.
The Frequency Control dialog box appears.

Figure 74 - Example 1: Frequency Control with No Feedback, Frequency Control Dialog Box

2> Auis Properties - Auis 1 = &2 =
Categories
General Frequency Conirol
- Motor
Model Frequency Cortrol Method: [ Basic Volls/Hartz -] —
- B Basic Volts/Hertz
P = Basic Volts/Hertz Fan/Pump Vs, Hertz
q Veck
- Hoakup Tests Masamum Voltage: Sensofess Vector sconom™ Valts (RIS)
- Polarty. Maximum Frequency: 1300 Hertz
- Planner
Fraquancy Cortro Break Voltage: 1200 Vot (RMS)
- Actions Bresk Frequency: 300 Hertz
e et Start Boost: 85 Voks (RMS)
- Parameter List
- Status Run Boost: 85 Voks (RMS)
- Faults & Alams
-Tag Limits
Velocty Limit Postive:  59.333332 Postion Units/s
Velocty Limit Negative: 53 333332 Postion Units/s
s State: Safety State

12. From the Frequency Control Method dropdown menu, choose the method appropriate for
your application.

13. If you 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. Ifyouchosethe SensorlessVectororSensorless Vector Economy method, selectthe Motor>
Analyzer category.

The Analyze Motor to Determine Motor Model dialog box appears.
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Figure 75 - 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

16. Click the Static Motor Test tab.
17 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.
18. Select the Actions category.

The Actions to Take Upon Conditions dialog box appears.

Figure 76 - 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 )
- Polarty Power Loss Action: Disable & Coast -
Planner
oGl DANGER: Modiying Exception
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 =] rex P teses meanied o it isoned
Tag Bus Power Loss. StopDrive = irformation.
Bus Regulator Thermal Overload Factory Limit | StopDrive. =
Bus Undervoltage User Limit StopDrive =
Control Module Overtemperature Factory Limit |StopDrive =
Converter AC Single Phase Loss StopDrive -
Converter Ground Current Factory Limit StopDrive |
Converter Pre-Charge Failure StopDrive =
Cecel Override StopDrive -
Enatle Input Deactivated StopOrive =
Excessive Postlion Error StopDrive -
Excessive Velocity Error StopDrive = - Page Nurmber
Auds State: Safety State:

Fromthisdialogbox, youcan programactionsand change the actionforexceptions(faults).
See the PowerFlex 527 Adjustable Frequency AC Drive User Manual, publication 520-UM002
for more information.

Some out-of-box settings must be applied here. See Appendix C for more information.
19. Select the Parameter List category.
The Motion Axis Parameters dialog box appears.
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Figure 77 - Example 1: Frequency Control with No Feedback, Motion Axis Parameters Dialog Box

32 Axis Properties - Axis 1 = 2=
Catsgones
— Generd Motion Axis Parameters
(1 Motor
Mg Parameter Grup:
o Anialyzer
i Sealing Hame 2| value Unit -
i Hookup Tests ActuatorDiameter 1.0
- Polarty ActuatorDiameterunit Hilimete
-+ Planner Actuator_ead 1.0 =
i+~ Frequency Control Actuator_eadUnit Millmeter/Rev
i Actions ActuatorType <none
i Drive Parameters AverageVeloctyTimebase 025]s n
BreakFrequency 30.0]Hz
- Status 120.0 | Volts (RMS)
- Fauts & Mlams ConversionConstant 1000000.0 | Motion Counts/Fostion Units
Tag CurrentVectorLimt 100.0 % Motor Rated
FrequencyControlNethod Vecto
InductiontotorFluxCurrent 0.0 | Amps (RS}
InductiontlotorRatedFrequency 60.0[Hz
20.0 |RPM
i 0.0 |Ohms
InductionhotorStator_eakageReactance 0.0 |Ohms
i 0.0 |Ohms
InverterOverloadAction <none
LoadType Direct Coupled Rotary|
|| MaximumAcceleration 2.0766666 | Position Units/s"2 -
Auds State: Safety State

Fromthisdialogbox,youcan programactionsand change theactionforexceptions(faults).
Seethe PowerFlex 527 Adjustable Frequency AC Drive User Manual, publication 520-UM002
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.
20. Click OK.

21. Repeat steps 1...20 for each induction motor axis.

Example 2: Velocity Control rollow 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.

with Motor Feedback

n2

Figure 78 - Example 2: Velocity Control with Motor Feedback, General Dialog Box

5 Auis Properties - Auis 1

Categories
B

=~ Motor
Model
Analyzer
- Mator Feedback
Sealing
Hookup Tests
Polarty
- Autotune
Load
Compliance
Velocty Loop
- Torque/Curent Loop
- Planner
Homing
Actions
- Drive Parameters
- Parameter List
Status
Fauits & Alams
i

Pods State

Manual Tune

= =]

General
uds Configuration. Velocity Loap -
Pk Cren
Application Type: Basic -

Lop Fesorse
Assigned Group

=

Update Period 20 B
Associated Module

Modue

Module Type: PowerFlex 527-5TO CIP Safety

Power Structure: 25C-V-2P5

e e [—

Safety State:
[k

) [Concel | (oo

|

3. From the Axis Configuration dropdown menu, choose Velacity Loop.

From the Module dropdown 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.
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The Motor Device Specification dialog box appears.

Figure 79 - Example 2: Velocity Control with Motor Feedback, Motor Device Specification Dialog Box

10.

1.

> Axis Properties - Avis 1 =
Categories:
-~ Genera Motor Device Specification
* - Mator
-~ Analyzer Catelog Number. [<none> 5
e o g Change Catalag
Seaing FEETDEE
-~ Hookup Tests )
Polatty Units: Rev
Autotune ] - Phase to Phase
- Load
Compliance Rated Power: 0025 kw Pole Court: 4
- Velocty Loop Rated Voltage: ~ 230.0 Vots (RMS) Rated Frequency: 60.0 Hettz
-~ Torque/Current Loop
Planner Rated Speed: 16000 RPM
~ Homing Reted Curert:  0.25] Amps (RMS)
Actions
e et Motor Ovedoad Limt:  100.0 % Rated
- Parameter List
Status
Fautts & Alarms.
- Tag
Aois State Safety State:
(o6 ] [Comd | [ ooy | [ Ho ]

From the Data Source dropdown menu, choose Nameplate data sheet. This selectionis the
default setting.

From the Motor Type dropdown menu, choose Rotary Induction.
From the motor nameplate or data sheet, enter the phase-to-phase values.

Click Apply.

Select the Motor Feedback category.

Figure 80 - Example 2: Velocity Control with Motor Feedback, Motor Feedback Device Specification

12.
13.
14.
15.
16.

17.
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£ Ais Properties - Avis_1 o o=
Categories
Genera Motor Feadback Device Specfication
E M”_‘__”;wnde‘ Desios Function Motor Mourted Fesdback
Aalyzer Feedback Channel: Feedback 1
* T
e
Scaing Oiofal Ao
- Hookao Tese o fer -
Polarity Digital AqB
Autotune
e Cycle Resclution: 1024 Feedback Cycles/Few
-+ Compliance Cycle Interpolation: 1 Feedback Counts per Cycle
Velocity Loop Effectiva Resoltion 0% Feedback Courts per Rev
Torque/Current Loop
- Plrner Startup Method
- Heming
Actions
Drive Parsmeters
- Parsmeter List
Status
Faults & Alarms
o Tag
s State Safety State
Co ) (o ) (o) (e

Enter the specifications of your encoder into the fields.

Click Apply.

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

If you changed any settings, click Apply.

Select the Actions category.

The Actions to Take Upon Conditions dialog box appears.

Fromthisdialogbox, you can programactionsand change the action for exceptions(faults).

Some out-of-box(00B)settings must be applied here. See Appendix C on page 221for more
information.

Select the Parameter List category.

n3
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The Motion Axis Parameters dialog box appears.

Figure 81 - Example 2: Velocity Control with Motor Feedback, Motion Axis Parameters Dialog Box

£ Asic Properties - Axis_1 Fola=s)
Categories
- Goneral Motion Axis Parameters
B+ Mator
Model Parameter Group Al -
- Analyzer
* - Motor Feedback Name. o | Value Unit -
- Scaling 0.0[% IE
Hookup Tests ActuatorDiameter 10 i
Polarty ActuatorDiameterUnit Willmeter
- Autotuns Actustor_ead
Load ActuatorLeadUnit
Compliance ActuatorType <none
- Velocity Loop AverageVelcityTmebase 0255
Torque/Cumrent Loop CommandUpdateDelayQffset 0lus
- Planner ConversionConstant 1000000.0 | Motion Counts/Position Units
Homing CurrentVectorLimit 100.0 % Motor Rated
Actions FeedbackiC i 4|Feedback Counts/Feedback Cycle
-~ Drive Parameters 1C 1024 |Feedback Cycles/Rev
FeedbackiPolarty Norma
- Status Feedback In
- Fauks & Alzms *| FeedbackType Digital AqB
Tag FeedbackiUnit Re
Feedback ity 0.0 |Hz
Feedback] VelocityFiterTaps 1|# of Delay Taps
HomeDirection Forward Bi-directional
| HomeLimitSwitch Normally Open| -
Pois State: Safety State:
o) (oo ] Cm ) [ )

Fromthisdialogbox, youcanprogramactionsand change the actionforexceptions(faults).
See the PowerFlex 527 Adjustable Frequency AC Drive User Manual, publication 520-UM002

for more information.

Toobtain the best performance from the drive, regardless of which control method you are
using, configuretherecommended out-of-boxsettings. These settingsaredescribedinthe
PowerFlex 527 Adjustable Frequency AC Drive User Manual, publication 520-UM002.

18. Click OK.
19. Repeat steps 1...18 for each induction motor axis.

Example 3: Position Control Foliow these steps to configure the induction motor axis properties.

with Motor Feedback

N4

1. In the Controller Organizer, right-click an axis and choose Properties.
2. Select the General category.
The General and Associated Module dialog box appears.

Figure 82 - Example 3: Position Control with Motor Feedback, General Dialog Box

%> Asis Properties - Axis_1 =3 o ==
Categories
CoEE |
- Motor
Analyzer Feedback Configuration Motor Feedback x
* . Motor Fesdback eaton Tyne:
-~ Polarty
Autotune Assigned Group
- Load
Eprn Motion Group. UM_Metion - ]
Compiance Update Period: 20
* - Posttion Loop
Velocty Loop Associated Module
Torque/Curert Loop
- Planner HMocde bives
Homing Modue Type: PowerFlex 527-5TO CIP Safety
Actions
Power Structure: 25C-V-2P5
- Drive Parameters
- Status
-~ Fautts & Alams
Tag
s State Safety State:
Coe ] (o ] oo )

3. From the Axis Configuration dropdown menu, choose Position Loop.
From the Module dropdown menu, your PowerFlex 527 drive.

The Module Type and Power Structure fields populate with the chosen drive catalog

number.
5. Click Apply.
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6. Select the Motor category.
The Motor Device Specification dialog box appears.

Figure 83 - Example 3: Position Control with Motor Feedback, Motor Device Specification Dialog Box

% Axis Properties - Axis_L o -5 E3]
Categores:
o el Motor Device Specication
=]
i~ Model Data Source: [Nemeplate Datashest | __Pammeters
i Analyzer <rone>
Motor Feedback —
. Sealing Wotor Type Rotary Induction -
Hookup Tests =
Py Units Rev
’C‘:‘;‘U"E Mameplate / Datasheet - Phase to Phase parameters
- Loa
i Backlash Rated Power. 0.025 kW Pole Count 4
Compiiance Rated Votage: 2300 Valts (RMS) Rated Frequency: 60.0 Hertz
.- Position Loop
Velociy Loop Raled Speed: 16000 RPM
- Torque/Cument Loop Rated Curent 025 Amps (RMS)
Planner Motor Overoad Limt:  100.0 % Rated
- Homing
Actions
- Drve Parameters
Parameter List
Status
.- Faults & Alams
Tag
s State: Safety State:

7. From the Data Source dropdown menu, choose Nameplate data sheet.
This selection is the default setting.

From the Motor Type dropdown menu, choose Rotary Induction.

From the motor nameplate or data sheet, enter the phase-to-phase values.

10.

1.

Click Apply.

Select the Motor Feedback category.

Figure 84 - Example 3: Position Control with Motor Feedback, Motor Feedback Device Specification

Dialog Box

2> Auis Properties - Asis 1

Categories:

General
- Mater
Hodel
Analyzer
. Sealing
- Hookup Tests
.. Polarty
- Autotune
Load
- Backiash
- Camplance
.. Pastion Loop
- Velocity Loop
- Torque/Curent Lacp
- Planner
- Homing
. Actions
.. Diive Parameters
- Parameter List
- Status
.. Faults & Alams
.. Tag

fods State:

Manual Tune..

Motor Feedback Device Specification

Device Functian:
Feedback Channel:
Type:
Units:
Digital AqB
Cydle Resalution:
Cydle Interpolation

Effective Resolution:

Stattup Method

Safety State:

Matar Mounted Feedback
Feedback 1

Digtal AqB -

1024 Feedback Cycles/Rev
1 Feedback Courts per Cycle
4096 Feedback Courts per Rev

= ==

Apply Help

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.
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Chapter 7 Axis Configuration Examples for the PowerFlex 527 Drive

Figure 85 - Example 3: Position Control with Motor Feedback, Scaling to Convert Motion from
Controller Units to User-defined Units Dialog Box

5% Auis Properties - PF_527_Axis_1

Categories

=
+

+
+

General

- Motor

Modsl
Analyzer

- Motor Feedback

Scaling

- Hookup Tests

Polarity

- Autotune:

Load
Backlash

- Compliance
Fosiion Loop

~Vielocty Loop

Torgue./Cument Loop
Planner

- Homing

Actions

- Drive Parameters

Parameter List
Status

- Faults & Alams

Tag

#uods State:

Manual Tune

= [ sl
Scaling to Convert Motion from Controller Units to User Defined Urits
i Tom
Transmission _ Direct Coupled Rotary
Ratio10: Lo Actustor 1% Rev
Actuator
<rone>
10 Wlimeser, ey
[ mete
Scaling
Units: Position Units
Sealing: 10 Postion Uints per 14 Ao
Travel
000.0
10 15
] Soft Travel Linits
Sefety State:
ok | [ camesl | [ Aoy | [ Heb

15. If you changed any settings, click Apply.
16. Select the Actions category.
The Actions to Take Upon Conditions dialog box appears.

Figure 86 - Example 3: Position Control with Motor Feedback, Actions to Take Upon Conditions
Dialog Box

53 Aois Properties - fxis_L

Categories!

-~ General
- Mator
i Model
tw Analyzer
Mator Feedback
Scaling
Hookup Tests
- Polarity
- Autotune
- Load
i Backiash
... Compliance
Position Loop
Velocity Loop
Torque/Curent Loop
~~ Planner
- Homing

Drive Parameters
Parameter List
Status

Fauts & Alams
- Tag

Huis State

Manual Tune.

Actions to Take Upon Conditions
Stop Action Curent Decel & Disable -
Power Loss Action: Disable & Coast -

Exceptions
Exceplion Condiion Action -
Bus Overvoltage Factory Limit StopDrive = (I
Bus Power Loss StopDrive -

Bus Regulator Thermal Overioad Factory Limt | StopDrive -
Bus Undervoltage User Limit StopDrive =
Control Hodule O Factory Limit| StopDrive =
Converter AC Single Phase Loss StopDrive =
Converter Ground Current Factory Limit StopDrive =
Converter Pre-Charge Failure StopDrive =
Decel Overide StopDrive -
Enable: StopDrive -
Excessive Postion Error StopDrive =
Excessive Velocty Error StopDrive =l ~
Safety State:

o o=

DANGER: Modfying Exception
¥ ction settings may requie
= progemmaticaly stopping or
(isabling the s to protect
personnel, machine, and property.

Refer to user manual for additional
irformation.

Fromthisdialogbox, youcan programactionsand change the action for exceptions(faults).
Some out-of-box(00B)settings mustbe applied here. See Appendix C formoreinformation.

17.  Select the Parameter List category.
The Motion Axis Parameters dialog box appears.
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Chapter 7 Axis Configuration Examples for the PowerFlex 527 Drive

Figure 87 - Example 3: Position Control with Motor Feedback, Motion Axis Parameters Dialog Box

% Axis Properties - Axis 1 o (& =]
Categories:
- General Motion Axis Parameters
~Motor
v Model Parameter Group: Associated Page...
- Analyzer
.. Motor Feedback Name. 2. Value Unit -
.- Scaling AccelerationFeedforwardGain 0.0[% £
Hookup Tests ActuatorDiameter 10 I
Folarty ActualoDiameterunit Wilimete: b
Autotune ActuatorLead 10
Load ActualorLeadUnit WilimeterfRev|
Bacldash ActuatorType ST
Compliance AverageveloctyTimebase 0255
Position Loop Offset 0.0 |Postion Units.
Velocity Loop CommandUpdateDelayQfiset 0lus
Torque/Curertt Loop ConversionConstant 1000000.0 |Motion Counts/Position Units
Planner CurrentVectorLimt 100.0|% Motor Rated
- Homing FeedbackiCy i | Feedback Counts/Feedback Cycle
- Actions FeedbackiCy 102¢ | Feedback Cycles/Rev
- Drive Parameters Feedback1Polariy Normal
2 Parameter Lt Feedback1Startuplethod incremental
- Status FeedbackiType Digital AgE|
- Faults & Alams Rev|
Tag Feedbackl VelocityF 158.15492 |Hz
FeedbackVelocityFiterTaps 1# of Delay Taps
|| HomeDirection Forward Br-diectional -
s State: Safety State:
o ] [ | [t

Fromthisdialogbox, youcan programactionsand change the action for exceptions(faults).

Toobtain 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 221.
18. Click OK.

19. Repeat steps 1...18 for each induction motor axis.
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Chapter 7 Axis Configuration Examples for the PowerFlex 527 Drive

Notes:
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Chapter 8

Scaling

Commission

an Axis

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

Table 34 - Configure Drive and Axis Properties

Section Page
Configure Drive Properties 15
Configure Axis Properties 37

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.

There are four Load types:
» Direct Coupled Rotary
- The load is directly coupled to the linear motor moving mass.
« Direct Coupled Linear
- The load is directly coupled to the linear motor moving mass.
+ Rotary Transmission
- The rotational load is coupled to the motor through a geared transmission.

o Linear Actuator

- Thelinearloadiscoupledtoarotary motor througharotarytolinear 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.

% Axis Properties - CIPAxis

Categories

-General
- Motor
Model
Motor Feedback
FScaing]
Folarty
- Autotune
= Load
Backiash

Postion Loop
Velocty Loop
- Torque/Curert Loop
Flanner
- Homing

Actions
- Drive Parsmeters
Farameter List
- Status

Faults & Alams
-Tag

Fods State:

Manual Tune...

Scaling to Convert Motion from Controller Units to User Defined Units

= |-

Load Type [Direct Coupled Rotary_~ | Parameters...
Transmission
1 1
Actuator
one
10 Willimeter/Rev
10 Wilimeter
Scaling
Units: Postion Units
Scaiing 1.0 Postion Units per 10 Motor Rev
Travel
Mods: Unimited ~~~ +|
1000.0
10 10
] Soft Trave! Limits
| ok | Cancel
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Chapter 8 Commission an Axis
Whenyouclick Parameters, you see values for the Conversion Constantand the Motion Resolution,
each having a value of 1 million. These values are generated from the software calculator.
% Auis Properties - CIP_KSK [o -2
Categories:
o General Motion Axis Parameters
Z::U;ﬁ;;eedbmk Hame & | value Unit -
~ Polarity ActuatorDiameter 1.0
- Autotune ActuatorDiameterU nit Milimeter
- Lo_ad ActuatorLead 1.0
... Backlash ActuatorLeadUnit Wilimeter/Rev
Posttion Loop ActuatorType <nonex|
Velocity Loop ConversionConstant — 1000000.0 | Motion Counts/Position Units
Torgue/Currert Loop LoadType Direct Coupled Rotary
Planner KlotionResolution — 1000000 | Motion C Rev
Homing figuration Control Scaling |
Actions WotionUnit Wotor Rev| 3
Drive Parameters iti i 1.0 |Motor Rev
PositionScalinghumerator 1.0 |Posttion Units
Status PositionUnits. Position Units
Faults & Alarms PositionUnwind 1000000 [Motion Counts/Unwind Cycle
Tag iti i 1.0 |Unwind Cycles
PositionUnwindNumerator 1.0 |Position Units
fc&ling&ouroﬂ CFrom Calculator
SoftTravelLimtChecking To|
SoftTravelLimitNegative 0.0 |Position Units I
SoftTravelLimitPositive 0.0|Posttion Units hd
Mods State:
ooty Heo
Inmostcases, the softwarescaling calculator generates Scaling Factor valuesthatare suitable for
theapplication. Butinrare cases, like applicationsthat require online product recipe changes, you
cansettheScalingSourceattributetoDirectScaling Factor Entry. Thisattribute allowsyoutoenter
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 a Direct Coupled Rotary load that is scaled in Degrees and the resulting
values for the Conversion Constant and Motion Resolution.
Scaling
Units: Degrees
Scaling: sl Degrees per 1.0 Motor Rew
ConversionConstant 1000.0 | Motion Counts/Degrees
LoadType Direct Coupled Rotary
MotionResolution 360000 | Motion Counts/Motor Rev
Direct Coupled Linear
For a Direct Coupled Linear load type, you can express Scaling Units for the linear motor, for
example, Inches.
Hereisan example of a Direct Coupled Linear load that is scaled in Inches and the resulting values
for the Conversion Constant and Motion Resolution.
Scaling
Units: Inches
Scaling: 10 Inches per 254 Mator Rev
ConversionConstant 25400000.0 |Motion Countsfinches
LoadType Direct Coupled Rotary
IotionResolution 1000000 | Motion Counts/Motor Rev
Formoreinformation about Conversion Constantand Motion Resolution, see the Integrated Motion
on the EtherNet/IP Network Reference Manual, publication MOTION-RMOQ3.
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Chapter 8 Commission an Axis

Rotary Transmission

For a Rotary Transmission load type, you enter the Transmission ratio mechanical system. When
youallowthe softwarescalingcalculatortocomputethe Scaling Factorsbyusingthe Transmission
Ratio, it reduces the risks of cumulative errors due to irrational numbers.

Here is an example of a Rotary Transmission load that is scaled in Packages (three packages per
Load Revolution) and the resulting values for the Conversion Constant and Motion Resolution.

Categores:

£ Auis Properties - CIPAxis

~General
- Motor
Model

Motor Feedback
-~ Polarty

Autotune

Load

- Backlash

-~ Position Loop

Velocity Loop

Torque/Curert Loop
- Plammer

Homing

Actions
- Drive Parameters
-~ Parameter List

Status

Fauits & Alamns
~Tag

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

Rotary Trensmission v

Load Type

Transmission
Ratio :0:

Actuator

Scaling
Units

Scaling:
Travel
Mode

Unwind

a

<none>
10
10

Packages

o

1000.0
10

Soft Travel Limits

Fads State:

Manual Tune

Lo e =]

1 Rev

Milimeter/Rev

Milimeter

-

Packages

ScalingUnitsforRotary Transmissionload
type is expressed in terms of Load
Revolutions, for example, Packages.

Packages per 10 Cycle

Apply Help

ConversionConstant

100000.0 | Motion C

LoadType

Rotary Transmission

MotionResolution

‘300000 | Motion Counts/Load Rev

Linear Actuator

With the Linear Actuator load type, you can specify the characteristics of the linear actuator

mechanics by the Actuator Type.

%5 uis Properties - CIPAxis = B
Categories

T Sealing to Convert Motion from Controller Uniits to User Defined Units

£ Motor

Lo e
- Motor Feedback Transmission

; Ratol0: 3 1 Rev
Polarty
Autotune Actuator
Load Tope

- Backlash

.. Postion Laop geal 50 [MiimeterFev ~)
Velocity Loop 1.0 Milimeter
Torque/Curent Loop
Planner =0

-~ Homing Units Load Fesdback

- Actions Sealing 10 Load Feedback per 10 Load Milimeter
Diive Parameters
Parameter List Travel

- Faults & Alams
Tag Range: 1000.0 Load Feedback

1.0 10
[ Soft Travel Limits
fus State

C onstant 10000.0 | Motion Counts/Load Feedback

LoadType Linear Actuator|

MotionResolution 10000 | Motion Counts/Load Milimeter

Changing Scaling Factors

ChangingScalingconfigurationfactorscanhaveasignificantimpactonthecalculationsoffactory
defaults for scaling dependent-axis configuration attributes.
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Chapter 8 Commission an Axis

Hookup Tests

122

Ifyouchangeascalingfactorthatimpacts other attributes, the following dialogbox appears when
you apply the change.

Logix Designer

You have changed a parameter which affects other atiributes.
. Do you want to automatically update all dependent atiributes?

Refer to Help for a list of dependent attributes.

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.

Once you have applied your configurations, the factory defaults for dynamic configuration
attributes,forexample,gain,limits,andfiltersettingsareautomaticallycomputed. Thecalculations
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 131.

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
« If applicable, check the encoder marker and commutation function

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

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.

Toavoid personalinjury 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 controller in

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

ATTENTION: Test Mode Enabled axes cannot perform Motor, Motor Feedback,
Inertia, or Hookup Tests.

Test Mode Enabled axes return an error code “Test Prohibited - Axis Test Mode
Active (value 128).”

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

Table 35 - Types of Hookup Tests

Test

Description

Marker

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

Motor and Feedback

Tests the polarity of the motor, motion, load, and motor feedback.

Motor Feedback

Tests the polarity of the motor feedback.

Load Feedback

Test the load feedback polarity of the motor.

Commutation

Tests the commutation offset and polarity of a drive.

Master Feedback

Test the master feedback polarity.

Table 36 lists the Hookup Tests that is based on axis configuration and drive type.

Table 36 - Types of Hookup Tests

Axis Type ?;:gback Drive” Fgeadsl::tr:k Motor and Feedback Fe'::::;rck Fe:;::: ck Marker | Commutation
Kinetix® 5300 X - - - -
Kinetix 5500 X - - - -
e e T :
ArmorKinetix DSM X - - - -
Kinetix 6500 X - - - -
Kinetix 5300 - X - - -
Kinetix 5500 - X - - -
Kinetix 5700 - X - - -
ArmorKinetix DSD - X - - -
Frequency PowerFlex® 527 - X - - -
Control @ No Feedback | poyerFiex 755 - X - — _
PowerFlex 755TL axis 2 - X - - —
PowerFlex 755TR axis 2 - X - - _
PowerFlex 755TS - X - - -
PowerFlex 755TM _ Y _ B B
Common Bus Inverters
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Table 36 - Types of Hookup Tests (Continued)

Axis Type _I;_;;gback Drivel! Fer:aadsl:::k Motor and Feedback Fe':g:::-ck Fe::::ck Marker | Commutation

Kinetix 5300 - X X - X X
Kinetix 350 - X X - X -
Kinetix 5500 - X X - X -
Kinetix 5700 - X X - X X
ArmorKinetix DSD - X X - X X
ArmorKinetix DSM - X X - X X

Motor Kinetix 6500 - X X - X X

Feedback
PowerFlex 527 - X X - - -
PowerFlex 755 - X X - X X
PowerFlex 755TL axis 2 - X X - - -
PowerFlex 755TR axis 2 - X X - - -
PowerFlex 755TS - X X - - -
PowerFlex 755TM _ X X _ _ _
Common Bus Inverters
Kinetix 5300 - X X X X X
Kinetix 5700 - X X X X X

Load Feedback —

Position Loop ArmorKinetix DSD - X X X X X

Kinetix 6500 - X X X X -
Kinetix 5300 - X X X X
Kinetix 5700 - X X X X X
ArmorKinetix DSD - X X X X X
Kinetix 6500 - X X X x (motor) x (motor)

Dual Feedback PowerFlex 755 - X X X x (motor) x (motor)
PowerFlex 755TL axis 2 - X X X X -
PowerFlex 755TR axis 2 - X X X X -
PowerFlex 755TS - X X X X -
PowerFlex 755TM
Common Bus Inverters - X X X X -
PowerFlex 755 - X X X x (motor) x (motor)
PowerFlex 755TL axis 2 - X X X X -

Duallntegrated | PowerFlex 755TR axis 2 - X X X X -

Feedback
PowerFlex 755TS - X X X X -
PowerFlex 765TM _ X X X X _

Common Bus Inverters

124
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Table 36 - Types of Hookup Tests (Continued)
Axis Type _I;_;;gback Drivel! Fer:aadsl:::k Motor and Feedback Fe':g:::-ck Fe::::ck Marker | Commutation
PowerFlex 755TL axis 2 - X - - -
PowerFlex 755TR axis 2 - X - - -
No Feedback [ poyerflex 7557 - X - - -
PowerFlex 755TM
Common Bus Inverters B X B B B
Kinetix 350 - X X - -
Kinetix 5300 - X X - X
Kinetix 5500 - X X - -
Kinetix 5700 - X X - X
ArmorKinetix DSD - X X - X
ArmorKinetix DSM - X X - X
Velocity Loop | Motor Kinetix 6500 - X X - X
Feedback PowerFlex 527 - X X - -
PowerFlex 755 - X X - X
PowerFlex 755TL axis 2 - X X - -
PowerFlex 755TR axis 2 - X X - -
PowerFlex 755TS - X X - -
PowerFlex 755TM
Common Bus Inverters B X X B B
Kinetix 5300 - X X X X
Kinetix 5700 - X X X X
Load Feedback
ArmorKinetix DSD - X X X X
Kinetix 6500 - X X X X
No Feedback | PowerFlex 755 - X - - -
Kinetix 350 - X X - -
Kinetix 5300 - X X - X
Kinetix 5500 - X X - -
Kinetix 5700 - X X - X
ArmorKinetix DSD - X X - X
ArmorKinetix DSM - X X - X
TorqueLoop | fieet o [Kinetix 6500 - X X - X
PowerFlex 755 - X X - X
PowerFlex 755TL axis 2 - X X - -
PowerFlex 755TR axis 2 - X X - -
PowerFlex 755TS - X X - -
PowerFlex 755TM
Common Bus Inverters B X X B B
Load Feedback | Kinetix 6500 - X X X X
i]Z)) Eﬁgtﬁgtﬁmﬁ Fsgggbggxeﬁgglfut; ?ezitniiton??:%%r;glttitlaex\i;itsheirr‘llguncl;ii\(lxer]srggf(:rgiglijrlallg’ R\iﬁf{f{iﬁ%ﬁp configuration.
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Run a Motor and Feedback Test

The Motor and Feedback Test is the most commonly used Hookup Test because it automatically
tests both the motor and feedback wiring and determines correct polarity values.

A\

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.

&) Frequency Control loop configuration.

TheMotorandFeedback hookuptestisnotcompatiblewithinductionmotorsusingthe

Follow these steps to perform a Motor and Feedback Hookup Test.

1. Go to the Hookup Tests dialog box.

% Axis Properties - PF527_Axis_1 o =]
Categories:
- General Test Motor and Feedback Device Wiring
(=) Mator
- Model Motor and Feedback | Motor Feedback | Marker |
= mf‘;:g;;;m TestDistance: 1.0 & Position Units
- Sealing
DANGER: Starting test with controller in
Progam o e o o aen
Polarity a3
- Autotune TestState:  Ready
Compliance ressing Start inibates motion.
Velocity Loop Watch motion direction during test.
- Torque/Cument Loop
- Planner
-~ Homing Current Test Results
____’S‘;:Ue”;amm cters Motor Feedback Polarity: Normal
- Parameter List
- Status Motor Polarity: Normal
Faults & Alarms
Tag Motion Polarity: Normal
Accept Test Results &
Aods State: Stopped Safety State: Not Corfigured (Torque Permitted)

Remember that a blue arrow next to a field means that when you change its value the new
value automatically gets written to the controller when you leave the field.

2. Enter the Test Distance.

The Test Distance is the distance that the test moves the axis.
3. Torun the Motor and Feedback test, click Start.

Logix Designer - Motor Feedback Test

Test State: Executing

Move ads in forward direction.
ecking for feedback courts.

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

=)

Test State:

rst complete.

Passed

Stop

Help
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5. Click OK.

Logix Designer

p— ===)

lh Did the axis move in the ferward direction?

6. If your 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 the test results the Current shows inverted.

See the Polarity on page 130.

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

Current
Maotor Feedback Polarity: Mormal
Motor Polarity: Marmal
Motion Polarity: Marmal

| AcceptTestResults | ©

Test Results

Marmal

Marmal

Marmal

The test can pass but give you results that you are not expecting. Inthis case, you can have

a wiring problem.

See the related drive documentation that is listed in the Additional Resources on page 9.
7. Click Yes or No depending on whether the axis moved in the forward direction for your

application.

8. Click Accept Results, if the test ran successfully.

Run a Motor Feedback Test

The Motor Feedback Test checks the polarity of the motor feedback. Follow these stepsto perform

a Motor Feedback test.

1. From the Hookup Tests dialog box, click the Motor Feedback tab.

32> Axis Properties - PF527_Axis 1

[= =]

Categories
..... General Test Motor and Feedback Device Wiring
- Motor
Model Motor and Feedback | Motor Feedback | Marker
Analyzer
P TestDistance: 1.0 & Position Units
Scaling ; .
o DANGER: When manually maving the axis,
----- Hookup Tests| iop /B, observe standard safuty precautions when
----- Polarity =7 interacting with equipment.
""" Autotune TestState:  Ready 4, Ifmotor brake is present, starting test
- Load releases brake.
Compliance love axis in forward direction during test.
Velocity Loop tart test when ready.
----- Torque/Current Loop
----- Planner
----- Homing Current Test Results
----- Actions
e =S Motor Feedback Polarity: Normal
Parameter List
Status
----- Fauits & Alams
..... Tag
Acrept Test Results <«
fods Stats:  Stopped Safety State:  Not Confiured (Torque Permitted)

2. Enter the Test Distance.
3. Click Start.
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Applying the Commutation
Hookup Test

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.
3. Tocheck for the marker pulse, click Start.

% Axis Properties - PF527_Axis 1 = =)=
Categores:
G Test Motor and Feedback Device Wiring
Motor
‘.. Model Motor and Feedback | Motor Fesdback | Marker
S Analyzer
Motor Feedback
- Scaling
5= DANGER: When manually moving the axis,
Hookup Tests £ B observe standard safety precautions when
- Polarity T interacting with equipment.
Autotune TestState:  Ready 4, Ifmotor brake is present, starting test
Load releases brake:
. Compliance love axis through marker during test.
Velocity Loop tart test when ready.
Terque/Curent Loop
Flanner
- Homing
Actions
- Drive Parameters
Parameter List
- Status
Fauits & Alams
- Tag
fois State:  Stopped Safety State:  Not Configured (Torque Permited)

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

-
Logix Designer - Marker Test "- g
Test State: Executing Ok
Move ads to generate marker pulse. Stop
ecking for marker pulse.
Help

The drive receives the marker pulse and the test passed.

Logix Designer - Marker Test — @
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 startupcommutationwiring. The Commutation Test can be also used to verify botha
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.

_ Forlinear stages, make sure thatthereisenoughavailable travel, otherwise the
&/  commutation test produces a fault.

When a motor needs a Commutation Offset and you are not using a 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:
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Run a Commutation Test

o Unknown Commutation Offset
« Verification of Known Commutation Offset
« Non-standard or Incorrect Wiring

Unknown Commutation Offset

The primary use forthe Commutation Hookup Testis the case where the machineis 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
the Commutation Offset is unknown.

=, TheKinetix 350 and the Kinetix 5500 drives do not support the Commutation Polarity
W) 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. Amachine engineer can decide not to correct for awiring errorin
software butratherflagawiringerror sothatitcanbe 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 inthe 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
CommutationTest,whichincludesmotorrotationinthepositivedirectionbyatleastonerevolution.
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 Testcanalso be applied toaPM motor thatiswired inanon-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
CommutationTest,whichincludesmotorrotationinthepositivedirectionbyatleastonerevolution.
The results of the Commutation Test are reported back for review. If the results are satisfactory,
you canaccepttheresultsas 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. Thissettinghelpsmake surethatthe motorspinsinthe correctdirectionforthe
Commutation Test for monitoring the Commutation Angle.

. Runthe 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. To run the Commutation Test to determine the Commutation Offset and Commutation
Polarity, click Start.
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7, The Kinetix 350, Kinetix 5500, and PowerFlex 527 drives do not support the

&) Commutation Polarity attribute.

£ fodis Properties - KEK_Axis

Categories:

- General Test Motor and Feedback Device Wiring
EF- Motor
Mode! | Motor and Feedback | Motor Feedbacls | Commutation | Marker
----- Motor Feedback
----- Scaling
Hookup Tests|
Polaty
Autotune
-Load TestState:  Ready
Backlash
Compliance ressing start initiates motion.
Fiiction tart test when ready.
Obssrver
----- Postion Loop

Accelerstion Loop
Torgue/Curent Loop
..... Planner Commutation Polarity: Normal
----- Homing
Actions
Drive Parameters
Parameter List
..... Status Accept Test Results &
----- Faults & Alams
Tag

Commutation Offset: 0.0 Degrees

DANGER: Starting test with controller in

‘8. Program or Run Mode initiates axis motion.

----- Velocity Loop Current Test Results

Degrees

s Stats:  Stopped

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. If the results are satisfactory, click Accept Test Results.

Commutation Offset and Polarity results are stored in the controller as part of the axis
configuration that is sent to the drive during initialization.

Polarity 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.

1. Right-click the servo axis that you want to change polarity and select Properties.

£ EdMotion Guaugs
5 i maT

T Logical ad

£ 290D Canfige
= B TH B
S

=5 QU IL
L n -

Hi217 s Reteeae -k

=y Ethemet
£ 17
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£ Pispenies -
- e - I

o

2. Click the Polarity category on the Axis properties page.

3. Set the Motion Polarity to Inverted.

Q}J Axis Properties - Axis2

Categories:
- General Motion. Motor. and Feedback Polarity
Mation Polarity: (O Nomal (@) Inverted
Mator Polarity: ® Nomal () Inverted

Feedback 1 Polarty: (@) Nommal O Inverted

‘.. Backlash
i Compliance

ick Apply and OK.
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The axis is now ready for operation. You can use Direct Commands to initiate axis motion or you
canrunyour application program. If you find that the dynamic performance of your axis does not
meet your system requirements, use Autotune to improve performance.

Autotune 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 asthe data source, the defaults can provide adequate tuning performance. If the
default values do not provide adequate performance for the application, itis recommended that
the drive is 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-QS001.

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

ATTENTION: When you tune an axis, it moves even with the controller in
Remote Program mode. Inthat mode, your code isnotin 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 safequards in place to safely remove power from the drive if there is
an unstable situation where the drive can produce undesired motion.

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

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

2 Axis Properties - PF_755_Axis_1 = ==k
Categories
- General Tune Control Loop by Measuring Load Characteristics
T Mzm..u;dudd :rh;ggcdiun lBosic - Perform Tune
wo Analyzer . R Start Stop
. . .- Motor Feedback [Megm ]
If this box is checked, the Autotune .- Scaling E:Ez“”se-
. & -
moves the motor using a Tune ook Tess Cprg: (B4 -] e
Profile to measure inertia. Autotune Customize Gains ko Tune PosttionLoapBandwidh =

= Load Fasition Integrator Bandwidth PosifonintegratorBand Hz

If this box is not checked, gain and e

tegrator Bandwidth VelocityLoopBandwidth Hz | ~

filterbandwidthcalculationsarestill ¢~ Complance ) Advanced Compensation
made but the inertia is not | P;;;“E:E:: A o Load Parameters Tuned
measured. | Velocity Loop - ) o Name Current Tuned Units| «

[ ment Loop Torque Low Pass Filer MaximumAcceleration Po
Planner MaximumDeceleration Po.

- Homing Measure Inertia using Tune Profile Systeminertia % .| T
- Actions Motor with Load & Uncoupled Mator &
-~ Drive Parameters /'

- Parametsy Trvel  hp « Posttion Units

- SietCS Limit

| Fauls & Alams Speed: 00 & Posttion Units/s

. / Tag Torque:  100.0 © % Rated
Choose whether the motor is

Direction: | Forward Uniirectional «

Accept Tuned Values «

coupled to the load or not.

Hods State

Manual Tune.. Cancel Apply Help

To configure the Tune Profile, you enter the Travel Limit, Speed, Torque, and Direction.

Mezsure Ineria using Tune Profile

) Motor with Load & Uncoupled Motor &
Travel 0.0 &« Position Units

Limit:

Speed: o4 « Position Units/s
Torque: 1000 € % Rated

Direction: | Forward Uni-directional €
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Set the Travel Limit that is based on the travel constraints of the machine.

Set the Speed to the expected operation speed.

Set the Torque to the level that you want to apply to the motor during the Autotune.
The default of 100% Rated Torque usually give good results.

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.

. Blue arrows next to a field mean that these values are immediately applied.
&/ Onceyouputavalueinthefield and thenleave that field, itisautomatically sent
to the controller.

Click Start.

This message appears if you have edits that have not been applied. If you do not save edits
that are pending, Autotune does not run.

r ~
Logix Designer

Pending edits must be saved pricr te executing cnline command.
Save pending edits?

The Autotune statusdisplays Success. Atune configurationfault can occurif any number of
attributes are zero.

Table 37 - Tune Configuration Fault

Fault

Description

Atune 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

TheAutotuneprofileacceleratesanddeceleratesthemotoraccordingtothe Tune Direction.
Once the Autotune is finished, the test state changes.

( Lagix Designer - Autotune — - @1
Test State: Success
est complete. Stop
Help
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7. Click OK.

Aftercompletingthe Autotune profile, the measurements thatare made during thisprocess
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 Unitz| =
* |PpstionLoopBandwidth |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 WaximumAcceleration | 14087.588  |14087.588  |Po.. || |

from its tuned value. MaximumDeceleration | 14087.599 14087 599 Po...
Systeminertia 001434175  [0.01434175 |% =

l Accept Tuned Values ] +

8. Youcancompareexistingand tunedvalues foryour gainsandinertias with the prospective

tune values.

If the value does not fit in the
column, a tool tip appears to
show the complete value. Youcan
also change the column widths.

Tune Status:  Success
Loop Parameters Tuned
Name Current | Tuned

PositionLoopBandwidth |15.4§.  |15.473558

PositionintegratorBand...[0.0 5]
+ [Veloci : 19.469685
cityLoopBandwidth |77.

Advanced Compensation

"

Tune Status:  Success
Loop Parameters Tuned

MName Current Tuned Units| =
* [PosttionLoopBandwidth |19.469685  |19.479558  |Hz || |
PositionintegratorBand...| 0.0 0.0 Hz
* |\VelocityLoopBandwidth |77.87874 7r.918236 Hz W

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
improvetheperformancebyadjustingapplicationtype,loopresponse,and/orload coupling

selections.

Ve If your application requires stricter performance, you can further improve
‘&) performance with manual tuning.
See When to Manually Tune an Axis on page 169.

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:
« Ifyouusethecatalognumberasthe DataSource, the Motor Inertia, Total Inertia, and System
Inertia are pre-populated with the correct values.

« If you know what the Load Ratio values are, you can enter that information on the Load
dialog box or you can use the values that are provided by Autotune.
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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 88 - Kinetix 6500 Load Dialog Box

%> Auis Properties - K6K 2 = [ ==
Categores
< General Characteristics of Motor Load
=1~ Metor

Ay Load Inertia/Mass
Metor Feedback Load Caupiing Rigid -
Sealing -

7| Use Load Rat

Hookup Tests 5= Losd hiatio
Polarty Load Rtio. Load Inertia/Matar Ineria
A Motor Inertia Kgm"2

- Backlash

- Complance

Frition
Observer TInertia/Mass Compensation
Fosiion Laop System Inetia 0014468295 % Rated/(Rev/s"2)
Velocky Loop . ’ o1 £ps
Accolomtion Loop System Acceleration: £911.6646 Rev/s™2 €100 % Rted
Torque Currert Loop
R Active Load Compensation
Heming
Actions Torque Offset: [ % Rated
Drive Parameters
Parameter List
Status
Fauls & Alzms
Tag
Aas State
Manual Tune ok | | Caneel Help

Table 38 - Characteristics of Motor Load Fields

Parameter

Description

Load Coupling

Letsyou 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.

InertiaCompensation

Inertia compensation controls relate to rotary motors.

Load Ratio

The value of the Load Ratio attribute represents the ratio of the load inertia or mass to the
motor inertia, or mass.

Motor Inertia

The Motor Inertia attribute is a float that specifies the unloaded inertia of a rotary motor.

Total Inertia

TotalInertiarepresentsthe combinedinertiaof therotarymotorandloadinengineeringunits.

Inertia/Mass
Compensation

Inertiacompensation controlsrelate to rotary motors. Mass compensation controls relate to
linear motors.

System Acceleration

System Inertia is recalculated anytime the System Acceleration changes:
« System Inertia = 0, if System Acceleration = 0

« System Inertia = 1/System Acceleration

« Units are Rev/s"2 @100% Rated

System Inertia

The torque or force-scaling gain value converts commanded acceleration into equivalent
rated torque/force. Praperly 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:

« Ifthe data Source is Motor Catalog Number, the System Acceleration value is read directly

from the mation database.

« If the Data Source is Nameplate data sheet, the System Acceleration value is calculated.
« If the Data Source is Drive NV or Motor NV, this field is blank.

Torque Offset The Torque Offset attribute provides a torque bias when performing closed-loop contral.

Mass Compensation | Mass compensation controls relate to linear motors.

Motor Mass Themass of the motor displaysin Kg units. This controlis calculated based on the load inertia
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.
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Load Observer

Table 38 - Characteristics of Motor Load Fields (Continued)

Parameter Description

The Torque Low PassFilter Bandwidth attributeis the break frequency for the second order
low pass filter that is applied to the torque reference signal.

The Torque Notch Filter Frequency attributeis the center frequency of the notch filter that
isapplied to the toque reference signal. Avalue of O for this attribute disables this feature.
Load Compliance(” » 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 a value less than
one results in a lag function. A value of 1disables the filter.

The Torque Lag Filter Bandwidth attribute sets the pole frequency for the torque reference
Lead-Lag Filter. A value of 0 disables the filter.

Sliding Friction Compensationis the value thatis added to the current/torque command to
Load Friction” offset the effects of coulomb friction.
« Compensation Window defines a window around the command position.

Load Observert? 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-RMOQ3, for detailed descriptions of the AXIS_CIP_DRIVE attributes.

The Load Observer featureisacontrol 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 tuninginformation, see the Motion System Tuning Application Technique, publication
MOTION-ATOQS.

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

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 motorand generatesaload Torque Estimate thatrepresentsany deviationinresponse 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 89 on page 136 for an
example Load Observer block diagram.
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Position
Command

Figure 89 - Load Observer Block Diagram

)
-

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 ObserveralsogeneratesaVelocity Estimate signal thatyou canapply to the velocity loop.
The Velocity Estimate has less delay than the Velocity Feedback signal derived from the actual
feedback device. Italso 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
Estimateprovidesthebestoverallperformanceforpositioningapplications.Table 39describesthe
Load Observer configuration settings.

Table 39 - Load Observer Configuration Settings

Configuration Description
Disabled Load Observer is inactive.
Load Observer Only Provides a torque estimate only.

Load Observer with Velocity

Estimate The standard Load Observer operation. Provides torque and velocity estimates.

Velocity Estimate Only Provides only a velocity estimate.

Providesaccelerationfeedback by disconnectingthe Acceleration Referencetothe

Acceleration Feedback Load Observer.

Load Observer Configuration

This section applies to only the Load Observer feature for the Kinetix 5300, Kinetix 5500, Kinetix
5700, Kinetix 6500, and PowerFlex 755T drives. Click the Observer tabin the Axis Properties dialog
box. Here, the Load Observer mode can be selected with the Configuration dropdown menu. See
Table 39 for descriptions of each setting. If Load Observer is enabled, the recommended
ConfigurationsettingisLoadObserverwithVelocityEstimateforpositioningapplications.Accessto
Load Observer bandwidth (Kop) and Load Observer Integral Bandwidth (Koi) is also shown.
Typically, Koi = 0.

Gains are limited to 500 Hz in drive firmware revision 2.160 and earlier. In drive firmware revision
2.170 and later, the gain limits are increased to 10,430 Hz.

The Load Observer can be configured in various ways by using the Load Observer Configuration
attribute. The standard configurationis Load Observer with Velocity Estimate. This configuration
approximates the load torque and minimizes the phase lag associated with the velocity feedback.

Figure 90 - Load Observer with Velocity Estimate: Kinetix 6500 Drive

Load Observer
Corfiguration: Load Observer with Velocity Estimate -
Bandwidth: 311.51455 Hertz
Integrator Bandwidth: 0.0 Hertz
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Adaptive Tuning

For more information, see the Motion System Tuning Application Technigue,
publication MOTION-ATOOS.

TheAdaptive Tuningfeatureisanalgorithminside of the drive. Thisfeature continuously adjustsor
adaptsvariousfilter parametersand 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 tuninginformation, see the Motion System Tuning Application Technique, publication
MOTION-ATOQS.

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.

Theconfigurable Adaptive Tuningparametersfromthe Compliance Category of the AxisProperties
arelisted in the following table. For alist of all Adaptive Tuning attributes, see the Motion System
Tuning Application Technique, publication MOTION-AT0Q5.

Figure 91 - Adaptive Tuning Parameters

(& Additional Tune

'Feedforward | Compensation | Torgue Notch Filters | Torque Filters | Command Notch Filters ~ Adaptive Tuning |Limits | Planner |

Adaptive Tuning Configuration: |Tracking Notch j 4 Torgue Notch Filter Width Min: 0.707 3 -
Torgue Motch Filter High Frequency Limit: | 4000.0 3 = Hertz Torgue Motch Filter Width Max: 0.707 3 -
Torgue Motch Filter Low Frequency Limit: | 314.2688 3 = Hertz Torque Low Pass Filter Bandwidth Min: 157.1344 3 = Hertz
Torgue Motch Filter Tuning Threshold: 5.0 3 4 %% Motor Rated Adaptive Tuning Gain Scaling Factor Min: | 0.1 3 -
Table 40 - 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 bandW|dt.h 0..10000 Hz
Bandwidth torque reference signal. « 5xvelocity 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
. .. (3) |The number of torque notch filters that are automatically tuned by . -
Tracking Notch Filters Adaptive Tuning. 4 0...4 tracking notch filters
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Table 40 - Adaptive Tuning Attributes (Continued)

Parameter Name Description Default Value'" Range/Units
Torque Notch Filter High
Frequency Limit 4000 1...4000 Hz
- Adaptive Tuning identifies resonances that are not associated with the

Torque Notch Filter Low command between these low and high frequency limits with magnitudes |4 * 22 * Velacity Loop BW {1...2000 Hz
Frequency Limit

quency - | above this tuning threshold.
Rrrglsjﬁmmh 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.

(M

(2) When load observer is disabled.
(3) The option for the number of tracking notch filters differs depending on the drive type and firmware revision that is used for the application.

138

Some of the default values differ depending on the drive type and firmware revision that is used for the application.

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

Adaptive Tuning Configuration

The modes of adaptive tuning operation include:

« Disabled
« Tracking Notch
« (ain Stabilization

« Tracking Notch and Gain Stabilization

You access adaptive tuning from the Compliance tab on the Load Category page.

The PowerFlex 755T drives offer Adaptive Tuning, but only the Tracking Notch' option

&) isavailable.

Disabled

Adaptive Tuningisalwaysrunninginthe backgroundtoidentify motor side resonances, evenwhen

the feature is disabled.

Adaptive Tuning
Adaptive Tuning Configuration:
Tracking Motch Filters:

| Disabled

=

4

Torgue Motch Fitter High Frequency Limit: |4DDD.D
Torgue Motch Fitter Low Frequency Limit: |255.33584

Torgue Motch Fitter Tuning Threshold:

Hertz

Hertz

[5.0

% Motor Rated

No action is taken to compensate for the identified resonances in this mode. The result is status
only, which lets you create a 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
- Mater
i ;-Model

Parameters to be read each cycle:

Drive Parameters to Controller Mapping

Parameters to be written each cyde:

- Analyzer

i Motor Feedback e

Value -

Name

Value

{-~ Scaling

TorqueNotchFiterFrequencyEsti...

00

[ |WelocityTrim

0.0

TorgueTrim 0.0

- Hookup Tests

TorqueLowPassFiter

AccelerationFeedforwardGain 00

£~ Polarity

<|[<]=]=]

00

[] |[VelocityL idth

- Autotune

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
- Friction
- Observer 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
..... oming
""" Actions. 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 Lc:ad Torgque Motch Fitter 4 Frequency: 0.0 Hertz
Backlash

IEE Adaptive Tuning
Friction

Observer Adaptive Tuning Configuration: |Gain Stabilization |

""" Postion Loop Tracking Motch Fitters: |4
----- Velocity Loop
_____ Acceleration Loop Torque Motch Filter 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 thelow frequency limit. Typically the Torque Low Pass Filter Bandwidth thatis visible onthe
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.

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 controlloop gains are the values that are shownin the Axis Properties dialog box that is
multiplied by the gain scalingfactor. The scalingfactorisincrementally decreased fromits default
valueuntilthe systemisstable. When Gain Stabilizationis notenabled, the scaling factorisresetto
its default value of 1so that control loop gains are not affected.
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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

« MFresonancesthatfilters suppress where the filter bandwidthsare too close to the closed-
loop bandwidth

» LFresonancesthatresultwhenLoad Observerisnotapplied withthe recommended out-of-
box settings

» LFresonances that result from classical instability

IMPORTANT  Wedonotrecommend that you enable Gain Stabilization onvertical
loads as detuning can cause load drops.

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.

E Lc:ad Torgque Motch Fitter 4 Frequency: 0.0 Hertz
i~ Backlash
Adaptive Tuning

- Friction

i Observer Adaptive Tuning Configuration: |T|ac:king MNotch and 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

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. Thisfunctionisuseful for suppressingmore HF resonancesthan there are notchfilters. If the
systemisunstable, Gain Stabilizationincrementallydetunescontrolloopsuntilthe systemisstable.

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
filteriswide enoughorits frequencyis close enough to the closed-loop bandwidth to cause
instability

» Thetorque low pass filter was set to suppress an 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-ATOQ5.

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 thatare 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
effectorvibrationthatiscommoninraobots, cranes, cantileveredloads, anti-sway, liquid sloshing,
laser cutting, and material handling applications.
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Command Notch Filter Configuration

To apply aCommand 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-ATO0S.

Load Ratio Data from Motion Load Ratio can also be found through Autatune from Motion Analyzer.

Analyzer

Test an Axis with Motion
Direct Commands

Torque/Speed Power/Speed Thermal Summary Drive Mator

Selected Solution (2 Available)

@
Motor
& Size Down VPL-BOB33M-x00000¢ Size Up 3

g

Thermal Capacity: | 6.8%
a0 Peak Speed | 22.4%

Peak Torque: | 5

= Inertia Ratio 3

E 2

H :

4 . Drive

¥ 2 L] < Size Down 2198-D020-ERS3 Size Up >

187%
187%
14.2%

Thermal Capacity

Average Current:

.
15 .
Peak Current:
.
10 Bus Utilization

If you do not want to run the Autotune, you can manually enter the load ratio from other sources
such as Motion Analyzer.

Thermal Capacity: —] 76.8%
Peak Speed: ] 22.4%
Peak Torque: fi—== 52.2%
Inertia Ratio 553.51:1

See Help for Selecting Drives and Motors on page 13 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

motionapplication. During commissioning, you can configure an axis and monitor the behavior by
using Trendsinthe 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 systemin smallmanageable areas. These tasksinclude the following:

« Home to establish initial conditions
» Incrementally Move to a physical position
« Monitor system dynamics under specific conditions
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Access Motion Direct Commands for an Axis or Group

Toaccess 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.

- 3pF 755 Axis 1 IE
3-8 Ungrouped Axes Goto Module
"'wa'S-GU Menitor Axis Ta
B fxis 01 ?
s
- A fodis 02 Fault Help
---gAXiS-‘B Clear Axis Faults
- A Auis_08
L5 Axis 09 % Cut Ctrl+X
@Ax?s,l Copy Crl+C
» g Hos 10 Paste Crl+V
- A Axis 101
o Delete Del
A Axis 11
- Aais 12 Metion Direct Commands...
N
gi's-i Manual Tune... b
s,
L Motion Generator...
-4 Axis 15
B uis 16 Cross Reference Ctrl+E
A puds 17 X Print 4
[23 Add-On Instructions
ER E;ta Types Properties Alt+Enter
1l Daf ol

Figure 92 - Motion Direct Commands Dialog Box

B Motion Direct Commands - K6K_Axis:2 =N E=R|E=<=|
Commands: Motion Axis Jog
By MDS .| Ads: KEHK_Pais - &
Q? MAFR
-3 Motion Move Label Operand i
Ty MAS Direction Forward
By MAH | |Spe=d 0_
T MAJ Speed Units Units per sec
B MM Accel Rate 100 =
B MAG Accel Units Units per sec2
= Decel Rate 100
-~ Rg MCD “|| | Decel Units Units per sec2
-8 MRP Profile Trapezoidal L
-3 Motion Group Accel Jerk 00
- B MGS | |Decelderc 100
- MGSD Jeric Units % of Time
- B MGSR Merge Disabled T
e MGSP
153 Mntinn Fuant T | 4y  DANGER: Executing motion command with controller in

Axis State: Stopped
Auds Fault: No Faults

Start Inhibited: Not Inhibited

Program or Run Mode may cause axis motion,

Motion Group Shutdown

[ Execute ] [ Close ] [ Help ]

The contentof the Motion Direct Command dialog box varies, depending onthe command you have
chosen.Inthe Command ist, you can either type the mnemonic and the listadvancestothe closest
match or you can choose a command from the Axis dropdown menu. Choose the desired
command and its dialog box appears.

142 Rockwell Automation Publication MOTION-UMOO3P-EN-P - January 2025



Chapter 8 Commission an Axis

You can access an axis by using the dropdown 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 ———
T M5 7. + | Show: AXIS_CIP_DRIVE, AXIS_CON
B MASD |Name == | Data Type | Description -
- By MASR L
& Mpo = § [ Axis_015_Consumed AXIS_CIP_DAL..
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... E
% MA] -
T MAM -
-G MAG Show controller tags
. T MY h
Show program tags
Axis State:
Axis Fault:
Start Inhibited:
Motion Group Shi Execute Help

Axis Status Indicators

This dialog box is an example of axis indicator values.

B Motion Direct Commands - Axis 23:9 EI )
Commands: Motion Servo On

..... % [0 .| s Aods_23 - =

..... R MAFR

..... B MRE ol 3 DAMGER: Executing motion command with controller in
Program or Run Mode may cause axis motion.

3 Safe Torgue Off bypassed
Axis State: Running Safety State: Mot Running (Torque Permitted)
Axis Fault: Mo Faults

Start Inhibited: Mot Inhibited

(o) o) L)

IMPORTANT  The device spins at the command velocity once you execute an MDS
commandifyouuse aPowerFlex 755 drivein Velocity Mode with Flying Start
Enable set to true.

Formoreinformationaboutthe Flying StartAttribute, see the Integrated Motion on the EtherNet/IP
Network Reference Manual, publication MOTION-RMOQ3.
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Understanding STO Bypass When Using Motion Direct Commands

For complete informationabout Motion Direct Commands in motion control systemsincluding the
Safe Torque Off feature, see the publications that are listed in the Additional Resources on page 9.

The drive does not allow motion while the safety controller is in Program mode by default. This
condition applies only if a safety connection between the GuardLogix® safety controller and the
drive was established at least once after the drive was received from the factory.

The drive does not allow motion because the Safety Task is not executed while the GuardLogix
safety controller is in Program mode. This condition applies to applications that run in a single-
safety controller (with Motion and Safety connections). The standard controller can transition to
Program mode while the safety controller stays in Run mode and continues to execute the Safety
Task. Thistransitionoccurswhenanintegrated safety drive hasaMotionconnectiontoastandard
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.

the controller is in Program mode. You must acknowledge warning messagesin
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
executingMotionDirect Commands.Onealternativeistoprovide Ladder Logicfor
Machine Maintenance mode that leaves the controller in Run mode with safety
functions executing.

2 ATTENTION: Consider the consequences of allowing motion by using MDC when

Table 41 defines which drive supports the type of STO functionality.

Table 41 - Drives That Support Safe Torque Off (STO)

Drive Mechanism Axis Status STO Configuration
Kinetix 350 servo drive Hardwired GuardStatus None
Kinetix 5300 servo drive Hardwired GuardStatus None
Kinetix 5500 2198-Hxxx-ERS servo drives Hardwired GuardStatus None
Kinetix 5500 2198-Hxxx-ERS2 servo drives Integrated SafetyStatus Logix Designer application
Kinetix 5700 2198-xxxx-ERS3 servo drives Hardwired GuardStatus None
Kinetix 5700 2198-xxxx-ERS4 servo drives Integrated SafetyStatus Logix Designer application
ArmorKinetix Distributed Servo Drive - 2198-DSDxxx-ERSx Integrated SafetyStatus Logix Designer application
ArmorKinetix Distributed Servo Motor - 2198-DSMxxx-ERSx Integrated SafetyStatus Logix Designer application
Kinetix 6500 servo drives with 2094-EN02D-M01-S0, Safe Torque Off control module |Hardwired GuardStatus Webpage
Kinetix 6500 servo drives with 2094-EN02D-M01-S1, Safe speed monitoring Hardwired GuardStatus Webpage
;ogyjzigl(ez)([]?gg(?_ré\g and PowerFlex 755T drive products with Safe Torque Off Option Hardwired GuardStatus Webpage
PowerFlex 755 drive with Safe Speed Monitor Option module (20-750-S1) Hardwired GuardStatus Webpage
PowerFlex 755 drive and PowerFlex 755T drive products with Integrated Safety - Safe | Integrated SafetyStatus Logix Designer application
Torque Off Option module (20-750-S3) Hardwired GuardStatus None
PowerFlex 755 and PowerFlex 755T drive products with Integrated Safety Functions | Integrated SafetyStatus Logix Designer application
Option Module (20-750-84) Hardwired GuardStatus None

. Hardwired GuardStatus None
PowerFlex 527 drive - - —

Integrated SafetyStatus Logix Designer application
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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-UM005
+  Kinetix 5500 Servo Drives User Manual, publication 2198-UM001
«  Kinetix 5700 Multi-axis Servo Drives User Manual, publication 2198-UM002
«  ArmorKinetix System User Manual, publication 2198-UM006
»  PowerFlex 527 Adjustable Frequency AC Drive User Manual, publication 520-UM002

»  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 User Manual,
publication 750-UM004

»  PowerFlex 755/755T Integrated Safety Functions Option Module User Manual, publication
750-UMO005
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Notes:
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What is Axis Test Mode?

Axis Test Mode

Axis TestMode allows CIP™motion simulation on physical Logix controllersand FactoryTalk® Logix
Echocontrollers. Use Axis Test Mode to develop and test application programs withouta controller
I/0 connection to a set of physical CIP motion drives, motors, or machine components.

Performdevelopmentandtestingwithoutmodifyingmotionand safetylogic. InAxis Test Mode, the
logic performs the same as on physical hardware.

Axis TestMode supportsthe Controller Loopback modelwhere the command positionbecomesthe
actual position in the simulated axis:

 Logix Designer application version 35 added motion simulation for CIP drives.

» Logix Designer application version 36 added motion and safety simulation for CIP Safety™
drives.

Axis Test Mode Scope

Axis Test Mode requires the same drive configuration (CIP axis that is associated with a drive) as
for a physical drive. Axis Test Mode supports motion and safety simulation on:

»  ControlLogix® 5580 and GuardLogix® 5580 controllers
»  CompactLogix™ 5380 and Compact GuardLogix 5380 controllers that support CIP motion
» FactoryTalk Logix Echo 5580 controllers

Axis Test Mode supports:
« Single-axis and multi-axis CIP drive types with position loop control mode.

« LimitedsimulationsupportforCIPmotionconverters,feedback-onlytypeaxes,velocity,and
torque loop.

Formore information on simulation details, see the Motion on the EtherNet/IP Network reference
manual, publication MOTION-RM0OQ3.

Axis Test Mode does not simulate the following:
Generic drives
»  SERCOS, analog, and virtual axes

«  Amixof physical and test mode axes in the same multi-axis drive (for example, a Kinetix®
5700 dual-axis inverter)

« Home and registration instructions that require interaction with a drive or motor, for
example, switch/marker

» Advanced drive features like Load observer, Flying Start, torque proving, adaptive tuning,
auto tuning, hookup tests, and registration to an input

«  Cyclic readable and writable data, except for Safety Status A and Safety Status B
+ Motion diagnostic page data

Formoreinformationonsimulatedattributes,seetheMotiononthe EtherNet/IPNetworkreference
manual, publication MOTION-RMO03.
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Chapter 9 Axis Test Mode

Use Cases for Axis Test

Axis Test Mode can help in these programming situations:

Situation

Description

Commissioning

Develop application programs and verify the programs by using a FactoryTalk Echo

controller, possibly with Emulate3D™, before you download to a physical controller/

system.

Enable only the desired sections of machines during startup.

- Little or no code modification is required.

- Nlows axis simulation without manually changing axis types, for example from CIP to
virtual.

- Virtualize an entire robot.

- Virtualize an entire ICT track.

Enable/disable sections that are not physically present.

Use the same ACD for machine execution and for simulating what-if scenarios,

improvements, and changes.

Maintenance

Test operation during recipe adjustments before running on physical equipment.
Decommission faulty or bypassable sections for brief periods of time.

Permanent Out of Service

Disable sectionsthatare nolonger required without removinglogic fromyour application.

Simulation

Replay eventsinthe controller for analytics and troubleshooting purposes ina simulation
environment.

Enable Axis Test Mode

Axis TestModeisonly enabled/disabled/configured while offline. The following procedures are the

ways to enable/disable Axis Test Mode:
»  From the General page of Axis Properties
«  From the Motion Group
«  From the Tools tab

When Axis Test Mode is enabled, the axis icon in the controller organizer changes.

Figure 93 - Axis Test Mode Icon

Axis_04 has Axis Test Mode Enabled

148

Axis_06 has Axis Test Mode Disabled
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From the Axis Properties

1. Open the Axis Properties.
From the Test Mode Enable dropdown menu, choose Enable or Disable.

3. From the Test Mode Configuration dropdown menu, Controller Loopback is selected.
Currently, only the Controller Loopback model is supported.

Figure 94 - Axis Properties - Enable Test Mode
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From the Motion Group

By using this method, you can enable or disable all axes or you can disable individual axes.

1. From the Controller Organizer, right-click the Motion Group and select Motion Test Mode
Configuration.

2. Inthe Axis Test Mode Configuration dialog box, select to Enable All or Disable All axes.
You can also select to Enable or Disable an individual axis.
3. Select Apply and then OK to save your change.

Figure 95 - Axis Test Mode Enable/Disable from Motion Group
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From the Tools Tab

By using this method, you can enable or disable all axes or you can disable individual axes.
1. Select the Tools tab, select Motion, and select Update Test Mode Configuration.
2. Inthe Axis Test Mode Configuration dialog box, select to Enable All or Disable All axes.
You can also select to Enable or Disable an individual axis.
3. Select Apply and then OK to save your change.

Figure 96 - Axis Test Mode Enable/Disable from Tools Tab
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Axis Simulation Axis Test Mode simulates axis motion in both standard and safety programs.

For supported instructions and attributes, see the Integrated Motion on the EtherNet/IP Network
Reference Manual, publication MOTION-RMOO3.

Axis Test Mode Limitations

Instructions that depend on physical input do not always simulate as expected. Evaluate any logic
that has these instructions before you enable Axis Test Mode.

« MAH
+ MAOC
« MAR
- MDR
« MRAT
« MRHD

Motion Configurationinstructions show anerror message because the Controller Loopback model
does not support tuning or diagnostic tests.

Hookup tests show an error message in the Test State field in the Test Motor and Feedback Device
Wiring dialog box for an axis the has Axis Test Mode enabled.

Absolute Position Recovery (APR) Considerations

Anaxis in Axis Test Mode has no position retention information. If you initiate any of the following
actions, the APR position does not restore and the axis start position is reset to 0:

«  Download to controller
«  Power cycle controller
«  Save or restore a project to or from the controller SD card
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Motion Diagnostics

Becausethereisno physical connectiontoaCIP driveinAxis Test Mode, nodrive diagnostic datais
shown and no drive faults are logged.

Figure 97 - Motion Diagnostics when in Axis Test Mode
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Cyclic Read/Write

Ina physical controller, for every cycle, values are read. In Axis Test Mode, the axis always reports
zeros, even if you select parameters to read from or write to the drive.

Axis Test Mode supports two specific cyclic read attributes:
« Safety DataA
« Safety Data B

These pass-thru attributes loopback the values from the simulated safety connection.

Figure 98 - Cyclic Read/Write when in Axis Test Mode
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[] |outputPower 0.0/ [] |VeloctyLoopBandwidth 7787874 O 1
[] |outoutvotage 0.0 [ VeloctyLowPassFilterBandw idth 0.0 []|outputFrequency X O
L] 0.0 L] 0.0] []|outputPower 0.0] O
[/] |PesitionFeedback! 178821085 0.0
PositonFineCommand 0.0 PostionError 0.0
O [ [X] [ | PostionFaedbac 0]
[ Paskioal Ee Fauts 4 ams 0
(] |PostionReference 00 v v oy (] |PosionintegratorOutput 00| v v
Aods State: Stopped fois Ste: Stopped
Test Mode: Enabled b
Marwal Tune. Cancel Aovly Help Marusl Tune Cancel Aoply Help
Axis Test Mode Disabled Axis Test Mode Enabled
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Safety Simulation Considerations

Axis Test Mode operates when a controller is configured for either SIL 2 or SIL 3 safety control.
Simulation affects the following safety features:

Safety Feature Description

In Axis Test Mode on a physical controller, simulation helps prevent the safety controller from
Safety signature on a | generating a safety signature if an axisis in test mode and associated with a CIP Safety drive.
physical controller  |Asigned project cannot be downloaded to a physical controller if the axes have been switched
to Axis Test Mode.

Axis Test Mode does not help prevent a controller from generating a Safety Signature on an
Safetysignature onan | emulated controller.

emulated controller | A signed project can be downloaded to an emulated controller for any Axis Test Mode and
Safety configuration.

Anapplication with axes in Axis Test Mode and associated with a Motion and Safety device can
Safety-lock be used when an application is safety-locked.
The simulation processes safety data and simulates safety functions.

Formoreinformationonthesafetyinstructions, see GuardLogix Safety ApplicationInstruction Set
reference manual, publication 1756-RM095.

Safe-Torque Off (STO) Considerations

For an axis that has Axis Test Mode enabled, the Safety Inputs simulate the Torque Disabled
condition. Axis Test Mode does not support these trigger inputs:

«  Safety Limit Fault
+ Safety Limit Active
« Connection Loss

When a stop action occurs, the gradual velocity deceleration that is seen on a physical drive is
replaced by a sharp drop in Actual Velocity on the axis with Axis Test Mode enabled.

CIP safety drives have an STO bypass function that lets torque be enabled when a motion direct
command is executed without the safety task running. Axis Test Mode does not support STO
bypass. In Axis Test Mode, an attempt to execute an STO bypass generates an error message.

iTRAK Behaviors

AniTRAK®applicationinAxis TestMode supportsthe STO function. Todisable the entire track, each
Section Axis must individually request the STO function. With Axis Test Mode enabled, the
associated mover axis state remains independent and unaffected by the STO function on the
Section Axis.

You need additional logic to simulate physical iTRAK behavior. The Safety Status bits supported
with Axis Test Mode include:

« Axis.SafeTorqueOffActivelnhibit
« Axis.SafeTorqueOffActiveStatus
« Axis.SafeTorqueDisabledStatus

Safe Feedback Interface (SFX) Considerations

The Safe Feedback Interface converts motor velocity and position feedback froma drive module
into user scaling units.

Axis Test Mode does not support these attributes:
« Discrepancy Time - (UINT) Attribute 3
- Velocity Ratio - (REAL) Attribute 6
«  Velocity Discrepancy Deadband - (REAL) Attribute 7
«  Position Discrepancy Deadband - (UDINT) Attribute 10
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Axis Test Mode does not support this bit:
o ERS4_SF_MSS1:SI.ConnectionFaulted.

Safe Stop 1(SS1) Considerations

Safe Stop 1monitors the deceleration of an axis according to the specified velocity ramp to zero
speed and controls its output (01) to initiate Safe Torque Off (STO). In Axis Test Mode, if you define
the Safe Stopping Action Source as Connected Drive, the Axis Velocity Deceleration is not
supported.

ForanaxisthathasAxis Test Mode enabled, the Velocity value instantaneously drops to 0. The Axis
Test Mode does not support the Ramped Deceleration profile.

$S1Features Axis Test Mode Behavior
SS1Trigger Sources 'Connection Loss' is not supported because there is no physical connection
$S1 Cold Start Type Manual is not supported, so when the safety controller mode is set to Run, the

Sl.RestartRequired is automatically cleared.

These configuration parameters are not supported while in Axis Test Mode:
« Decel Reference Speed

. « Decel Reference Rate
Monitored SSi « Decel Speed Tolerance

An axis with Axis Test Mode enabled behaves the same as a physical drive, related faults
are not supported.

Safe Brake Control (SBC) Considerations

The Safe Brake Control function performs these actions:
»  Controls safety outputs that actuate a brake.
« Sets timing between brake and torque-off request outputs.
+  Monitors brake feedback and 1/0 status.

Axis Test Mode does not control physical brake outputs and does not simulate these values:
+ Brake Feedback 1
» Brake Feedback 2
+ Input Status
+  QOutput Status

For an axis that has Axis Test Mode enabled, SBC has these considerations:

SBC Features Axis Test Mode Behavior
SBC trigger sources ‘Connection Loss' is not supported
SBC parameters: Input Configuration |Not supported in Axis Test Mode
SBC parameters: Test Output Not supported in Axis Test Mode
SBC parameters: Output Configuration | Not supported in Axis Test Mode
SBC mode: Used Test Pulses ‘Used, Test Pulses’ behavior is similar to 'Used, No Test Pulses'
In Drive Based SBC Function, the Safety outputs SO0 and SO1 are not
S01, SO0 Safety Outputs supported. Consequently, the feedback from Safety Inputs SI0 and SlTis also
SI0, SN Safety Inputs not supported with Axis Test mode enabled.
The SBC Fault Code 101'Brake Feedback Fault' is not supported.

If STO activates an SBC parameter, an axis with Axis Test Mode enabled supports both options:
« Not Linked: The SBC function acts independently from the STO function.

» Linked: The SBC function is linked to the STO function. When STO is active, after the STO to
SBC Delay timer expires, either BrakeEngaged or TorqueDisabled is set.

Rockwell Automation Publication MOTION-UMOO3P-EN-P - January 2025 153



Chapter 9 Axis Test Mode

Notes:

154 Rockwell Automation Publication MOTION-UMOO3P-EN-P - January 2025



Chapter 10

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-RMOQ3, for more details about the Homing attributes.

Guidelines for Hommg 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 42 describes guidelines for homing procedures.

Table 42 - 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 motion.

« Uses a trapezoidal profile.

Passive homing does not move the axis:

« 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
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 switchand |« You need a home limit switch if the axis moves multiple revolutions when it runs. Otherwise, the controller
marker. cannot 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.

« 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 i 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 a rotary axis, the controller adds one or more revolutions to the move distance. This addition makes
sure that the move to the Home Pasition 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.

To move an axis to the home position, use Active homing.

For a Feedback-only device, use Passive homing.

For single-turn equipment, consider homing to a marker.
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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 43 show different ways to use active homing.

Table 43 - 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
Active immediate home sequence 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
Active immediate Absolute 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.

The switch homing sequence is useful for multi-turn rotary and linear applications.

Active Bidirectional Home with Switch then Marker

Homing Vel

1

Axis Position
\<_.2—J

Axis Velocity
|
w>

Return Vel
Active home to switch in forward I 1: Home Limit Switch Detected
Bidirectional 2: Home Limit Switch Cleared

—+ 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 = 0.001in.

The mechanical uncertainty of the home limit switch also affects the homing accuracy.

Rockwell Automation Publication MOTION-UMOO3P-EN-P - January 2025 157



Chapter 10 Homing

Table 43 - Active Homing Examples (Continued)

Sequence

Description

Active home to marker in forward
Bidirectional

The marker homing sequence is useful for single-turn rotary and linear encoder applications because these applications
have one encoder marker only for full axis travel.

Active Bidirectional Home with Marker

Homing Vel

Axis Position

Axis Velocity

Return Vel

1: Encoder Marker Detected
2: Home Position

These steps occur during the sequence.
1. The axis moves in the Home Direction at the Home Speed to the marker and stops.

2. The axis moves back to the marker or it moves to the Offset position. The axis moves at the Home Return Speed. If the
axis is a 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 =11In./s x 0.000001s = 0.000001 in.

Active home to switch and marker in
forward Bidirectional

This sequence is the most precise active homing sequence available.
Active Bidirectional Home with Switch then Marker

Homing Vel

1

® Axis Position
\4—0—3—J

3 Return Vel

Axis Velocity
4>>

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 2
revolution).

If the axis is past the home limit switch at the start of the homing sequence, the axis reverses direction and starts the
return leg of the homing sequence.
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Table 43 - 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 a 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 it's in the same direction as the Home Direction, the axis moves to the Home Offset position.

Passive Homing

The examples in Table 44 show different ways to use passive homing.

Table 44 - Passive Homing Examples

Sequence

Description

Passive Immediate Home

This sequence is the simplest passive homing sequence type. When this sequence is performed, the controller immediately assigns the
Home Position to the current axis actual-position. This homing sequence produces no axis motion.

Passive Immediate Absolute

When this sequence is performed, rather than assigning a user-configurable Home Pasition 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 Inmediate 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 Pasition is offset from the paint where this value detects the marker.

Absolute Position Recovery pRis the recovery of the absolute position of an axis that has been machine-referenced after

(APR)

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.
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The axis moves to a specific position and cannot have any relationship to the position of the
axis on the actual machine if all 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 45 describes terminology that is related to the APR feature.

Table 45 - 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 instructions 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:

HomeOffset =

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 160.

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 the ControlFLASH™ 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 the absolute position to 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 the 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 mation 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 46 on page 162 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).

Table 46 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.
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Table 46 - APR Recovery Scenarios

Scenario Event Machine Reference Retained
Battery M Yes
Controller power cycle with battery.“) Yes
Controller removal and insertion under power (RIUP) with a battery“). Yes
Controller firmware update. Yes
Controller update from Secure Digital card. Yes
Swap two controllers with the same catalog numbers (Secure Digital card
also swapped). Yes
It is only possible to restore the APR from a Secure Digital card if the
second controller had a previously homed application.

Steps
1. Axes are homed.
2. Project is saved to Secure Digital card.
3. Axes are moved and re-referenced. Yes
4. System is restored from Secure Digital card.
Result
The system absolute position is restored to re-referenced positions and
the Home bit remains set.
The system absolute position on each machine becomes restored Yes
correctly at its respective position and the Home bit remains set.
Change controller (Secure Digital card not swapped). Not?
Change controller without a Secure Digital card. No

Controller
Controller CompactFlash update. Yes
Controller swap (same CF card). Yes
Change controller. No
Change controller without a CompactFlash card. No
Controller power cycle without battery." Not?)
Controller removal and insertion under power (RIUP) without battery." No
Take the controllers out of two systems with a battery or energy storage
module and swap controller. There are no CompactFlash or Secure Digital No
card on either controller.

1. Controller remains powered.

2. Power cycle drives. Nol3)
3. Change feedback device type but not motor.

Axes are homed.

The system absolute position is lost, the axes must be rehomed, and the No®®)
Home bit is cleared.

Controller power cycle or removal and insertion under power without a No

battery or energy storage module.

1. Controller and drives remained powered. No

2. Hardware feedback failure on an axis.

Battery backed controller. No

User program running with an axis that is not homed.

Disconnect and reconnect the Ethernet cable. Yes

Controller and drives remained powered Disconnect and reconnect the same feedback or motor cable on an axis. Yes
Inhibit or uninhibit an axis or drive. Yes

162
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Table 46 - APR Recovery Scenarios (Continued)

Scenario Event Machine Reference Retained
Save to a Secure Digital card? with a homed axis and you initiate the Yes
restore.

RIUP controller. Yes
Cycle power-on controller. Yes
Cycle power-on controller that is configured to restore the user program Yes
from a Secure Digital card on power-up.

RAM memory becomes corrupt and the user program is restored from the

Secure Digital card. The machine must be referenced again because RAM NG
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

user program from a Secure Digital card.

Battery backed controller 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 Secure Digital card to

another controller.

If the other controller has the exact same Axis ID and scaling constants as

the Secure Digital card, and has homed axes, the APR is not restored to

the reference stored on the card. The APR is restored to the reference Yes

stored in RAM.

The Axis ID attribute is automatically generated when you create an axis

in the Logix Designer application. See The Axis ID attribute description in

the Integrated Motion on the EtherNet/IP network Reference Manual,

publication MOTION-RMOQ3 for more information.

Transfer the Secure Digital 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 No
controller.

2. The user program has been saved on a Secure Digital card with CIP

change controller Motion axes homed.

Transfer the Secure Digital card from the first controller to the second

with the following preconditions.

1. The second controller has the same user program with the controller Yes
being swapped.

2. The second controller has axes homed.

Reload the same user pragram from a Secure Digital card. This scenario Yes

Same controller assumes that the axis is homed in RAM before reload.

Update controller firmware from Secure Digital card. Yes

Controller remains powered or power cycled Change the drive with the same or different Catalﬂg number. Yes

with battery and power cycle drives Change the motor but not the feedback device. Yes
Change the name of an axis. Yes
Download the same Studio 5000 Logix Designer application program to Yes
the controller.

Save As with another filename. Yes
Partial Export and then import an axis. Yes
Added application logic. Yes

Download same program with no hardware s - g - - - — -

changes Download the Studio 5000 Logix Designer project of an existing axis. Yes
Add an axis. No for the new axis.
Copy or cut and paste or drag then drop axis into the same project or .
another project. No for the new or pasted axis.
Export and then import into the same or another project. No
Tip: Save the project as an .ACD file to recover the absolute position.

There are changes to the axis scaling attributes. No

Position feedback The position feedback device was disconnected or reconnected. Yes
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Table 46 - APR Recovery Scenarios (Continued)

Scenario Event Machine Reference Retained
The position feedback device was disconnected or reconnected. Yes
The feedback device type changed. Nol3)
The position feedback device was swapped. Not®!

Feedback device
The position feedback device failed. Ng®®)
The position feedback polarity changed. Nol®
The feedback mode changed. Nol3)
Restore from Secure Digital card. (It is only possible to restore the APR

Restore from a Secure Digital card if the controller had a previously homed Yes
application.)

. o Inhibit or uninhibit an axis. Yes

Inhibit or Uninhibit — —
Inhibit or uninhibit an /0 module. Yes
Axis assigned to a motion group. Yes

Axis Unassigned or Assigned to Motion Group — g - - group
Axis unassigned to a motion group. Yes

Axis Unassociated or Associated to Motion | Axis associated to a motion device. Yes

Device Axis unassociated to a motion device. Yes

Stuglio 5000 Logix Designer application Import or export the project download. Yes

project Download the project download of new or copied axis. No®
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

Drive Cycle power to the drive with absolute feedback. Yes
Change the motor, if the motor does not contain a feedback device. Yes
The drive firmware was update with absolute feedback. Yes
The drive was disconnected or reconnected. Yes
The drive was inhibited or uninhibited. Yes
The drive was swapped with the same feedback. Yes
Scaling signature has changed.

Scaling The scaling signature changed. This change includes Transmission, N3

Linear Actuator, Motion Resolution, and Mation Unit attribute changes.

(1) The term Battery in this table assumes the ControlLogix 5560 or GuardLogix 5560 controller with a battery or a ControlLogix 5570 controller and a 1756-ESMxxx Energy Storage
Module.

ControlLogix 5580, GuardLogix 5580, CompactLogix™ 5380, and Compact GuardLogix 5380 controllers have embedded energy storage modules.

(2) The controller cannot generate the fault because the data cannot be preserved.

(3) 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.

(4) Not retained for the new or copied axis.

APR Faults 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 Resetting an APR

Fault on page 168.
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.
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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 SSV to either change Feedback Polarity or one of the attributes, which results in a
change to the Motion Resolution attribute.

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 impact the absolute machine position.
 Attribute changes.

- Offline edits of the axis attributes or configuration do not cause an APR fault until
after the 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. Does the 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?
3. 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.

APR Monitoring During Operation
During operation, the system monitors the following conditions:

1. Is the Feedback Integrity Status bit cleared?

2. Were Scaling Signature dependent attribute values changed by using an SSV
instruction?
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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 Rockwell Automation Specific
Faults. APR Faults display in the Axis Properties dialog box, Faults and Alarms.

Table 47 - 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 the saved Feedback
Mismatch Serial Number.

4 Buffer Allocation Fault Caused when there is not enough RAM memory left to save APR data.

Scaling attribute configuration for this axis does not match the saved

5 Scaling Configuration Changed scaling configuration.

Feedback Mode has changed and does not match the saved Feedback
6 Feedback Mode Change Mode configuration.

Table 48 - Rockwell Automation Specific Fault Descriptions (Attribute 905)

Value |Exception Description

After you get this fault, the APR feature stops working until you replace
the ControlLogix 5560 or GuardLogix 5560 controller.

2 Firmware Error Used to trap unexpected firmware errors.

1 Persistent Media Fault
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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.

35 Axis Properties - CIPAxis = |-E =]

Categories:

Generdl Scaling to Convert Motion from Controller Units to User Defined Units
=) Motor
L. Modsl Load Type: __Dlred Coupled Rotary ~ __Pa,ﬁmae@__
Motor Feedback Transmission
& 5

: 3
Polarity
Autotune Actuator

Load

<none>
Bacldash
Postion Loop 1.0 Milimeter/Rev

Velacty Loop 1.0 Millmeter

Torque/Curert Loap -

Planner Scaling

Homing Units: Pasition s

Actians Sealing: 10 Position Units per 1.0 Motor Rev

Drive Parameters
Parameter List Travel

Faults & Alams

Tag 10000

Unwind: 10 Posiion Unts per 10 Cycle
Soft Travel Limits

Aods State:

[ ok ] [ cancel | [ ey | [ Hep

Online Scaling
Any change or SSV message that results in a motion resolution change can generate an APR
fault.
% Axis Properties - CIPAxis = [E==
Categories
..... General Motion Axis Parameters
(= Mator
Mator Feedback
Scaling Name & | Value Unit -
----- Polarity ActuatorDiameter 1.0
----- Autotune ActualorDiamelerUnit Milimete
- Load ActuatorLead 10
" Backlash ActuatorLeadUnt Milimeter/Rey
Postion Loop ActuatorType <none>
----- Velocity Loop ConversionConstant /" 2000000.0 | Motion CountsiPosition Units
----- Torque/Curent Loop LoadType N Direct Coupled Rotary|
----- Flarmer | WotionResolution & 1000000 |Motion Counts/iotor Rev
Homing MotionScalingConfiguration Control Scaling a
Actions WotionUnit Hotor Rev 3
----- Drive Parameters 2.0 |Motor Rev
----- Parameter List PositionScalingNumerator 1.0 | Position Units.
----- Status PositionUnits Position Units.
Faults & Alarms PositionUnwind 2000000 | Motion Counts/Unwind Cycle
Tag PositionL i i 1.0|Unwind Cycles
PositionL 1.0 Position Unils
ScalingSource From Calculato
SofTravelLimitChecking [T
SoftTravelLimtNe gative 0.0 | Position Units. I
_ISDﬂTrave\LimrtPﬂsilive 0.0 |Position Units. -
Pods State:

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.
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4. Download your project.

You still get an APR fault because saving the project only uploads the tags, not the
changed attributes.

IMPORTANT  You must upload the project for the changed attributes to be
saved and to help prevent an APR fault on a subsequent download.

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

, ForiTRAK systems, if a Feedback Integrity Loss APR fault occurs, you must
&) manually execute an MAFR command to clear the fault.

The fault will not be cleared with a redownload or power cycling the track.

Absolute Position Loss without APR Faults

The Absolute Position Recovery is not retained after the following:
« Aproject is exported, saved as an .L5K, and imported (downloaded)
«  Amajor nonrecoverable fault (MNRF)
« Apowerloss

. When you perform an import/export on a project in the RSLogix 5000°
W) software, version 19 or earlier, the axis absolute position is not recovered
on download to the controller.

The APR can potentially be restored from a memory card on a ControlLogix
5560 or GuardLogix 5560 controller (if a battery is not present) or on a
ControlLogix 5570 controller (if a 1756-ESMxxx module is not present) as
described on page 160.

« Adownload of an axis that does not have its home bit set
 Power cycling of an incremental encoder

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

Manualtuningletsyou customizeyourtuning parameters. Italso letsyou manuallyimprove 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:
- If the software calculation defaults are acceptable, tuning is complete.

« |f the software calculation defaults are not acceptable, and tuning-less features are
availableforyourdrive, configure thedrive fortuning-lessoperation, otherwise, performan
Autotune. If the results are acceptable, tuning is complete.

Seethe Tuning-less Feature Configuration Quick Start Guide, publicationMOTION-0S001.
See Autotune on page 131 for details.
« If the 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.

Current Tuning Configuration

Manual Tune displaysthe currenttuning configuration. All parameters on the Manual Tuning dialog
box are available while online.

7, IntheRSLogix 5000° software, version 20 and later you can make edits when online.
& IntheRSLogix5000 software, version19 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 the 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.

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 testin aninactive state. As you perform the tune, you can test in an active state with
Motion Generator.
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Chapter 11 Manual Tune
General
_ _ B Motion Console - KAK_Axis
Mxis Corfiguration: [F‘osition Loap ']
Feedback Configuration: [ Moter Feedback - Manual Tuning Reset
Application Typs- [Basic - & System h.0 e System Damping is for
o Ee e Medium = =|  Bandwidth: = settingtheaxisBandwidth
Low Z system 0.0 50.0 / and Error Tolerance
Assigned G EtHE } 3 . 1.0 ' &
o i o) ||5] Demere raes
® 0.3 15
E Tuning Configuration
Loop Response relates to the Application Type:  Basic
foIIow.ing values for System Coupling: Rigid
Damping. Gains To Tune
LUW.: 15 ) Position Integrator Bandwidth
M.Edlum =10 3 elodity Integrator Bandwidth
High=0.8
5 Motian Console - K5300_Axis %]
HManual Tuning Rese Motion Generator More Commands...
§ S;Zm‘dm ’DD— : * Hertz Commands Motion Axis Move
g 0:0 """" 500 - M30 Label Operand =
=T O
@ 0.8 1.5 : Speed 0
Tuning Configuration - - [ ] Speed Unts Units per sec
Position Loop -Be MAS Accel Rate 100
Loop Bandwidth: 19,6418 3 .Hertz @ MDS Accel Units Units per sec2
Integrator Bandwidth: [0.0 =] «Hertz e TR Bii E:: ms persec
Integrator Hold: Disabled - Profile Trapezoidal ‘j
Errar Tolerance: 0.81028694 3 Position Units
Velocity Loop
Loop Bandwidth: 78.5672 3 @Hertz
Integrator Bandwidth: | 0.0 3 .Hertz
Integrator Hold: Disabled - Axis State:
Error Tolerance: 111.114555 S #=Position Units/s Axis Fault:
Start Inhibited:
(& Additional Tune N
Feedforward | Compensation | Torque Notch Filters | Torgue Filters | Command Notch Filters | Adaptive Tuning | Limits | Planner |
Velodty Feedforward: 100.0 3 LS
Acceleration Feedforward: 0.0 3 -y
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
Remote 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 firstand
see how your equipment runs.

Follow these instructions to tune an axis manually.

1.

To open 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 Consele - K5300_Axis x|
Manual Tuning Motion Generator More Commands...
«| System — — Commands Motion Axis Move
=|  Bandwidth: 100 - * Hertz
R =
g s 8 Lzbel Operand
-4 System ,— ¢ Move Type Absolute
S| Damping: 10 T T Postion 0
& 3 15 Speed 0
Tuning Configuration Speed Units Units per sec
Position Loop Accel Rate 100
Loop Banduwidth: 19.6418 Hertz Accel Units Units per sec2
Decel Rate 100
Integrator Bandwidth: [0.0 = etz Deodl liata Unils per 502
T Disabled & Profile Trapezoidal -
Error Tolerance: 0.81028694 #=Position Units
Velocity Loop
Loop Bandwidth: 78,5672 #Hertz
Integrator Bandwidth: [0.0 = etertz
Integrator Hold: Disabled -« Axis State:
Error Tolerance: 111114555 — 4ePosition Units/s Auds Fault:
Start Inhibited:
(A Addtional Tune 0
Feedforward | Compensation | Torque Notch Filters | Torque Filters | Command Notch Filters | Adaptive Tuning | Limits | Planner |
Velocity Feedforward: 100.0 e L
Acceleration Feedforward: 0.0 %

_ When the Manual Tune dialog box appears, you can find thatyou cannot see the
&/ entireconsole. You can create more space for the console by reducing the size
of the Controller Organizer or by adjusting the toolbars.

Adjust your settings according to your application.

When you change a value, it is sent to the controller immediately.
Execute a command.

Watch the result.

Make the necessary adjustments and execute a command.

@3 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-ATOOS.
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Motion Generator and Motion The commands on the Motion Generator give you basic control of a closed-loop servo axis.

Direct Commands

172

% Motion Console - K6K_Axis [E=R[E=R =5

Motion Generator More Commands...
Commands Motion Serve

@ [T 1 Commands, also called instructions.
-Gy MSF A’

B MAH
@z MAT
By MAM
‘B MAS
-8 MDS

@z MAFR

aun jefuey ¥

Manual Tune Tab

. DANGER: Executing motion command with controller in
F ' %, Program or Run Mode may cause axis motion.

Axis State:  Stopped
Axis Fault: No Faults

Start Inhibited: Mot Inhibited

The following instructions are available on the Motion Generator dialog box.

Table 49 - 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

Whenyouclick the More Commands link onthe 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.

S Motion Direct Commands - K6K_Axis2 ===
Commands: Motion Axis Jog
T MDS | Hods KEK_Ais =&
Ty MAFR
£ Motion Move el Operand
R as Direclion Forward
@ man Speed 0
& Ml [Speed Unts Units per sec
& man Accel Rate 100
e [ Accel Units Units per sec?
* - || |Decel Rate 100
LRO=2 " | [Decel nts Units per sec2
S MR Frofie Trapezoidal L4
(53 Maotion Group Accel Jeik 00
T MGS | [Decel Jerc 100
B MGSD Jerk Units of Time
T MGSR Weme Disabled ad
T MGSP
.[55] Matinn Fuant - JS DANGER:: Executing motion command with controller in
Program or Run Mede may cause axis motion,
Axis State: Stopped
Axis Fault: No Faults
Start Inhibited: Not Inhibited
v e
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Follow these instructions to use a Motion Direct Command.
Select MSO (Motion Servo On) and click Execute.

1.

2.

Additional Tune

@ Moticn Direct Commands - K6K_Axis:2
HMotion Servo On
KBK_Axis

Commands:

| »

=23 Motion State HFoas

B M5F
T MASD

=[50 Motion Move
By MAS
Ty MaH

- B MA]

- B MM

- B MAG

. B MCD

Ml

Axis State: Stopped

Auds Fault: No Faults

Start Inhibited: Not Inhibited

DANGER: Executing motion command with controller in
Program or Run Mode may cause axis motion,

= e ]

Motion Group Shutdown

l Execute ] l Close

| ]

Click Reset.

Reset restores all values that were there when you first opened Manual Tune.
3. Select MAM (Motion Axis Move) and click Execute.

5 Motion Direct Commands - K6K_Axis:2 e fel=s
Commands: Motion Axis Move
=-L3J Motion State . | s KEK_fuis = &
-8 M50
- MSF Label Operand &
e MASD Move Type Absolute
s MASR || |Postion 0
fwo | [t om s
B MDF Speed Units Units per sec 3
% vps Accel Rate 100
Accel Units Units per sec2
- B MAFR | [Decel Rte L
=1 Motion Move Decel Units Units per sec2
~Bg MAS Profile Trapezoidal
- MAH Accel Jerc ]
Ry MAI Decsl Jeik 100
-y [ Jer< Units %ot Time @
Ty MAG
B T = _ﬁ DANGER: Executing motion command with controller in
Program or Run Mode may cause axis motion.
Axis State: Stopped
Axis Fault: No Faults
Start Inhibited: Mot Inhibited
o) o)

Click Execute.

Your drive moves according to your configuration settings.

Adjust your settings, if desired.

Select another command and click Execute.

The Additional Tune sectiongivesyou accesstoadditional tuning parameters, typically needed for

more advanced servo loop settings. Additional Tune providesaccess of up toeight 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

Limits

Planner
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174

5, Youmay have to turn all your toolbars off to see the complete screen. When you are
&/  done chooseView>Toolbars>Factory Defaults, orturnonthetoolbarsyouwantto see.

The type of drive you are using determines the attributes that appear on the tabs. All possible
attributes are not shown in the following sections.

See the Integrated Motion on the EtherNet/IP™ network Reference Manual,
publication MOTION-RMOQ3, for detailed information about the AXIS_CIP_DRIVE attributes.

Feedforward Parameters

The Feedforward tab lets you adjust velocity and acceleration feedforward.

(A agdtional Tune 3
Feedforward | Compensation ] Torgue Motch Filters } Torque Filters | Command Motch Filters | Adaptive Tuning ‘ Limits | Planner |
Velocity Feedforward: 100.0 3 L 'S
Acceleration Feedforward: 0.0 3 Lk
Attribute™ Description
Velocity Feedforward A command signal that is a scaled version of the command velocity profile.
Acceleration A signal that is a scaled version of the command acceleration profile.
AC Line Current Power Avalue that is a scaled version that inverter Output Power signal that is applied to
Feedforward Gain the line-side current control loop of the regenerative converter.

(1) The attributes that you can edit depend on your drive and firmware revision.

Compensation Parameters

The Compensation tab lets you input scaling gain and friction offset values.

("A  Addtional Tune R
"Feedforward Compensation |anque Notch Filters 1 Torque Filters ‘ Command Notch Filters | Adaptive Tuning | Limits | Planner |
System Inertia: ’Wl 4 % Rated(Rev/s”2) Backlash Compensation Window: ’m 4 Position Units
Torque Offset: m 4 %% Rated Load Observer Configuration: Load Observer with Velocity Estimate
Friction Compensation: m 4 % Rated Load Observer Bandwidth: ,Wlh Hertz
Friction Compensation Window: ’m 4= Position Units Load Observer Integrator Bandwidth: ’mh Hertz
Attribute(? Description

Torque orforce scaling gainvalue that converts commanded acceleration

System Inertia into equivalent rated torque/force.

Torque Offset Provides a torque bias when performing closed-loop control.

Friction Compensation Valuethatisadded tothe current/torque commandto offset the effects of

friction.
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.

Determinesthe load observerintegral 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.
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Torque Notch Filters Parameters

The Torque Notch Filters tab lets you adjust configuration values for the torque notch filters.

("# Additional Tune

' Feedforward ] Compensation Torgue Notch Filters |Torque Filters ] Command Notch Filters ‘ Adaptive Tuning | Limits | Planner ‘

Torgue Notch Filter Frequency: 0.0 4 Hertz Torgue Motch Filter Width: 0.707 -
Torque Notch Filter 2 Frequency: | 0.0 3 4u Hertz Torque Motch Filter 2 Width: | 0.707 3 -
Torque Notch Filter 3 Frequency: | 0.0 El 4= Hertz Torque Motch Filter 3 Width: | 0.707 El -
Torque Notch Filter 4 Frequency: | 0.0 El 4 Hertz Torgue Motch Filter 4 Width: | 0.707 El -
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.

Torque Filters Parameters

The Torque Filters tab lets you input torque low pass and lag filter values.

(& Addtional Tune

Feedforward ] Compensation I Torque Notch Filters  Torque Filters ‘ Command Notch Filters | Adaptive Tuning | Limits | Planner ‘

Torque Low Pass Filter Bandwidth: | 1571.344 3 4 Hertz

Torque Lag Filter Gain: 1.0 El -
Torque Lag Filter Bandwidth: m & Hertz
Attribute™ Description

Break frequency for the second order low passfilter thatis 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 Bandwidth 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 Addtionsl Tune N
Feedforward ] Compensation ] Torque Notch Filters | Torque Filters  Command Notch Filters ‘ Adaptive Tuning ‘ Limits | Planner |
Command Notch Filter Frequency: 0.0 El  Hertz Command Motch Filter Width: 0.707 El"
Command Notch Filter 2 Frequency: 0.0 El 4= Hertz Command Motch Filker 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.
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Adaptive Tuning Parameters

The Adaptive Tuning tab lets you adjust Adaptive Thing configuration values.

(& toditional Tune a
Feedforward ] Compensation 1 Torque Motch Filters | Torque Filters | Command Notch Filters  Adaptive Tuning .‘L\mds | Planner |
Adaptive Tuning Configuration: |Tradqng Motch j « Torgue Notch Filter Width Min: ,m -
Torque Notch Filter High Frequency Limit: | 4000.0 e tertz Torque Notch Filter Width Max: 0.707 =
Torgque Notch Filter Low Frequency Limit: ’m # Hertz Torque Low Pass Filter Bandwidth Min: m 4= Hertz
Torgue Notch Filter Tuning Threshold: m 4 % Motor Rated Adaptive Tuning Gain Scaling Factor Min: m -
Attribute(? Description

Adaptive Tuning Configuration

Controls the Adaptive Tuning feature mode of operation.

Torque Notch Filter High Frequency
Limit

TorqueNotchFilter Low Frequency Limit

Torque Notch Filter Tuning Threshold

Adaptive Tuning identifies resonances that are not associated 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
minimumwidthwhenthe frequency estimateisequal tothelow 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

Inmodeswith Gain Stabilization, Adaptive Tuningincrementally decreases
thisbandwidth estimate fromits defaultvaluein200 Hzincrements until it
suppress resonances that notch filters do not already suppress above the
low frequency limit, if necessary. The Torque Low Pass filter will not be
decreased below the minimum bandwidth value.

Adaptive Tuning Gain Scaling Factor Min

Inmodeswith GainStabilization, Adaptive Tuningincrementally 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.

Limits Parameters

The Limits tab lets you input peak, velocity, and acceleration or deceleration values.

(A Addtional Tune

Feedforward I Compensation ] Torgue Motch Filters | Torgue Filters | Command Notch Filters ‘ Adaptive Tuning Limits |Planner |

Peak Torgue Limit Positive: 327.14285 El 4 % Rated Velodity Limit Positive: 118.0 El 4= Position Units/s
Peak Torque Limit Megative: | -327.14285 3 4= o Rated Velodity Limit Negative: |-118.0 3 4= Position Units/s

Acceleration Limit: 54351.953 3 4 Position Units/s~2
Deceleration Limit: 54851.953 El 4= Position 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 velocity 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.

176

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

Rockwell Automation Publication MOTION-UMOO3P-EN-P - January 2025



Chapter 11 Manual Tune

Planner Parameters

The Planner tab lets you input the maximum values for acceleration and deceleration.

(“A Addtional Tune

I Feedforward I Compensation 1 Torque Motch Filters | Torque Filters | Command Motch Filters | Adaptive Tuning 1 Limits ~ Planner |

Maximum Speed: 42,5 El 4= Position Units/s Maximum Acceleration Jerk: | 8672241.0 El 4 Position Units/s*3
Maximum Acceleration: 19198.184 E| 4 Position Units/s2 Maximum Deceleration Jerk: | 8672241.0 + Position Units/s 3

Maximum Deceleration: 19198.184 3 4 Position Units/s"2

Attribute™ Description

Maximum The value of the Maximum Speed attribute that is used by various motion
instructions to determine the steady-state speed of the axis.

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. Inthebottom-left corner of the Manual Console dialog box, click Additional Tune to display
the additional tune tabs.

3. Toaccess 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 are executing
Watch Window commands. To open Quick Watch, press ALT+3 or choose it from the View menu.

& 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
2 system i ) . e MSF
g Damping: B MAH
C 0.3 L5 T MAI
_ Tuning Configuration By Mam
Position Loop T MAS
Loop Bandwidth: 19,469685 H €Hertz B MDS
- MAFR
Integrator Bandwidth: 0.0 | eHertr A
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 o eHertz
Integrator Bandwidth: 0.0 +| ehertz
Integrator Hold: Disabled vle AxisState:  Stopped
Error Tolerance: 52,256485 +| ePasition Units/s AxisFadt: Mo Faults
% 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 =gl | Scope Valus «[Foros Mssk__*| Dsscrption
+ KSK_has Cortroller [ [
KBK s Wat__|Cortroller o
KGK_fvas. Mot | Cartraller o

You create Quick Watch Lists by choosing Quick Watch from the dropdown menu.

Watch

FQuick Watch l:] |

Bl curent Routine
Value * | Force Mask + | Description
B {onad fenal
it i
- Ju]
KEK_Awis Wat... |Controller ]

Once you name a Quick Watch List, itis available in the ACD, L5K, and L5X files. Make sure to name
your lists. Lists that do not have names are lost when you close the software.
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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
1. Choose MSO (Motion Servo On).
This selection readies the drive for motion, and enables the servo loop.
2. Click Execute.
The axis state goes to Servo = 0n.
B Motion Console - KEK_Axis [= ==
Manual Tuning Motion Generator More Commands...
§ :;:iﬂdm: 19.453685 |j & Hertz Commands HMotion Servo On
% 0.0 50.0 %mzs
é E:rmg: 10 n « T MAH
Cl 0.8 15 e MAJ
[ Tuning Configuration o Ty MAM
Position Loop Ll MAS
Loop Bandwidth: 19.469885 = eHertz @ MDS
Integrator Bandwidth: 0.0 ]| etertz R UVEE
Integrator Hold: e
Error Tolerance: 1.3624167 | &Position Units & DANGER: Executing motion command with controller in
Velocity Loop &, Program or Run Mode may cause axis moton.
Loop Bandwidth: 77.87874 | eHertz
Integrator Bandwidth: 0.0 + eHertz
Integrator Hold: € Axis State: Running
Error Tolerance: B82.256485 s «Position Units/s Axis Fault: No Faults
&, DANGER: Tuning may resultin unstable axis motion. Start Inhibited: Mot Inhibited
(% additional Tune hl
e
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
3. Select MAH (Motion Axis Home) and click Execute.

Usethissteptoexecutethe Homingcommand to establishafeedback positional reference,
if a Position loop is being tuned.

The axis state goes Servo-0n, and the controller performs the Axis Home procedure, which
is based on the configured Home settings.
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The Motion Console dialog box appears:
- Axis State: Running
- Axis Faults: No Faults

@z Motion Console - KBK_Axis EI@
Manual Tuning Motion Generator Maore Commands. ..

System Moverem Commands Motion Servo On
Bandwidth: ho. 79559 n =

System -
Damping: Lo U

aun| [enuep A
o
=
w
=
=

Tuning Configuration
Position Loop
Loop Bandwidth: 19.479559

Integrator Bandwidth: 0.0 €Hertz

Integrator Hold: Disabled v &

€Hertz

Error Tolerance: 1,1574671 || €Position Units . DANGER: Executing motion command with contraller in
Velocity Loop 4__l_5_ Program or Run Mode may cause axis motion,
Loop Bandwidth: 77.918236 &Hertz

Integrator Bandwidth: 0.0

Integrator Hold: Disabled e

Error Tolerance: 57.55035 +| ePosition Units/s

Axis State: Running

Blue arrows next to a field mean that these values
are immediately applied. Once you put a value in
Execute . . e .
thefieldandthenleavethatfield,itisautomatically
sent to the controller.

/4 DANGER: Tuning may result in unstzble axis motion,

("% Additional Tune B
[ Close ] [ Help ]

Errors
Complete - 0 error({s), 0 warning(s)
Motion Console - K6K Axis, MSO, (16#0000) No Error
Motion Console - K6K Rxis, MAH, (16#0000) No Error

The Results window displays No Error.
4. 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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b. Click Execute.

@5 Motion Console - KBK_Axis =n R~
Manual Tuning Reset Motion Generator More Commands...
«  system Commands HMotion Axis Hove
= Bandwdn: OO0 9 * Hertz
g - =
N 00 5.0 o8 mso Label Operand
2 system o ") . i B 5P Move Type Absolite
g‘ Damping: - By MaH Postion 0.0 L
g 0.8 15 B MAY Speed 00
Tuning Configuration  ———————————————————— [ Speed Units Units persec
Position Loop Ry MAS Accel Rate 100.0
Loop Bandwidth: 19.479559 T eHertz iRy MDS Accel Units Uinits per sec?
R Decel Rate 100.0
Integrator Bandwidth: 0.0 T #Hertz Decel Unts Units per sec2
Integrator Hold: _D\sahled e rofile  Trapezoidal -
Error Tolerance: 11574671 [ ePosition Units DANGER: Executing motion command with controlle in
Velocity Loop Program or Run Mode may cause axis mation.
Loop Bandwidth: 77.918236 T Hertz
Integrator Bandwidth: 0.0 L eHertz
Integrator Hoid: Disabled v|e AxisState:  Running
Error Tolerance: 57.55035 % | «Position Units/s AdsFaut:  NoFauits
&', DANGER: Tuning may restlt in unstable axis motion. Start Inhibited:  Not Inhibited
(¥ Adeltional Tune hl
Errors
Motion Console - KGK Axis, MSO, (1640000) No Error
Motion Console - KGK Axis, MH, (1640000) No Error
Motion Console - K6K Axis, MMM, (1640000) 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 respanse.
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.

- If the settings or responses are not satisfactory, stay in Manual Tune and adjust the
parameters.
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Notes:
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Faults and Alarms Dialog
Box

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 checkboxesin 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 99 - Faults and Alarms Log

2> Axis Properties - K&K _Axis = (B
Categories
General Fauits and Alarms Log
-+ Motor Date/Time: & Source Condition Action End State:
+- Model ¥ 121311969 20:46:17.392 Fautts Cleared Connection Reset No Action Ho Action
Motor Feedback “¥ 121311997 19:46:03.253 Fautts Cleared Fault Log Reset Ho Action Mo Action
Scaling SV 1203111997 19:46:03.276 No Alarms Alarm Log Reset Alarm Off
- Hookup Tests
- Polarity
Autotune
Load
£+ Backdash
i+ Compliance
- Friction
i Observer
Fostion Loop
- Velocity Loop.
Acceleration Loop
Torque/Curert Loop
Flanner
- Homing
- Adtions
Drive Parameters
Parameter List
Status
8 Faults & Alams
Teg Show 7] Fauts Aams 7] Resets Clear Log
s State Stopped
=

Table 50 describes the parameters for the Faults and Alarms dialog box.
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Table 50 - Faults and Alarms Dialog Box Descriptions

Parameter

Description

Indicator

Displays the following icons to indicate the state of a fault or alarm:
+ Alarm On

« Marm Off

« Fault Occurred

+ Reset Occurred

Date/Time

Displays the date and time that the event occurred. The time stamp is the workstation
setting.

Source

Displays the source of the event, for example:
« Safety Fault

» Module Fault

« Group Fault

« Axis Fault

+ Axis Alarm

Condition

Displays detailed information specific to the event category and code.

Fordrive exceptionconditions, theinformationisthe sametextthatisusedforthe condition.
Thisfieldcancontainmoreinformation whenthe Subcode field hasbeenused for that entry.
The field is a more detailed entry if both codes are used in the log, for example:

« Group Sync Failure

« Bus Overvoltage UL

« All Axis Faults

« Motor Overspeed

« Axis Init Fault

Action

Displays the action command that was executed in response to the event as configured in
the axis. For instance, in many cases this display indicates that acommand sent to a drive,
for example:

« Planned Stop

« Ramped Stop

« Limited Stop

» Coast

« NoAction

« Alarm Off

+ Mlarm On

End State

Displaystheaction result thatis returned from the axis, which can be more detailed than the
command sent. For instance, a send of disable can result in either Holding, Shutdown or
other status, for example:

« Stopped - Hold

« Stopped - Disable

« Shutdown

« Shutdown Reset

Faults

Toggles between faults; display or hide.

Alarms

Toggles between alarms; display or hide.

Clear Log

Clears bath the fault and alarm logs in the controller for this axis.
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OuickView 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 2034 ENO20-M01-81 KBK_Drive
Xy Axis 1-192.168.1.31
s AXIS_CIP_DRIVE
Description
Axis State Stopped
Update Period 20ms
Axis Fault Mo Faults
Module Faults Mo Faults
Group Fault Mo Faults
Moticn Fautt No Fauts
Intialization Fault Mo Faults
Attribute Error Mo Faults
Guard Fault Mo Faults
Guard Lock Status Unlocked
Start Inhibited Mot Inhibited
Motor Catalog MPL-A310PM
4 n | [
Data Monitor The Data Monitor is where you can read and write the values that are assigned to specific tags,

both online and offline.

You can do the following:
» Type a tag description.
«  Change the display style of a value.
» Change a force mask value.
«  Sort your tags alphabetically.

Scope: Eﬂ Kinetix_6500 ~ Show: Al Tags -
Mame =z| | Valus * | Force Mask € | Style Data Type
—-KBK_Auis [...} [...} AXIS_CIP_DRIVE

—-KBK_Auis fedsFault 1640000_0000 Hex DINT
KEK_Auis AuisFautt.0 0 Decimal BOOL
KBK_Auis AwisFault. 1 a Decimal BOOL
KEK_Auis AuisFaultt 2 0 Decimal BOOL
KEK_Axiz AxizFaut 3 0 Decimal BOOL
KEK_Axis AxisFaultt 4 0 Decimal BOOL
KEK_Axiz AxizFaul 5 0 Decimal BOOL
KEK_Axis. AuisFault.& 1] Decimal BOOL
KEK_Axis AxisFaul. 7 0 Decimal BOOL
KBK_Awiz AoisFault.8 a Decimal BOOL

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

- Theindicatorslight upiif the state has been reached. For example, if the Torque Limitis
reached, the light next to that limit turns blue.

« Digital I/0 status indicators

- Theindicators light up if the state has been reached. For example, if Registration 1is
reached, the light next to Registration 1turns blue.
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You can view the status of the digital I/0 indicators in the Status category of the Axis Properties
window. An example of the Status category is shown in the following figure.

£ Axis Properties - Axis_1 =[5 -
Categories:
¢ General Motion Status
T Mmu;\qma Actual Position: Actual Velocty:
H Analyzer Command Position: Command Velocity:
- Motor Feedback
Scaling N
- Hookup Tests (r=gES
Polarty ) DC Bus Up ) Power Structure Enabled () Postion Lock O Torque Limit
- Autotune ) DC Bus Unload () Tracking Command ) Velocity Lock {23 Cument Limit
- Load O AC Power Loss O Shutdown O Standtl 3 Themal Limit
------ Backlash
- Compliancs
i Observer Digital /0
:”f"'?t’; Lo O Ensble O Home O Mechanical Bake &3 Bus Capactor
‘elocity Loy
anuue/Cum:m Loop ) Registration 1 ) Positive Overtravel ) Regenerative Power {3 Shunt Thermal Switch
Planner ) Registration 2 0 Negative Overtravel 0 Contactor Enable ) Feedback Thermostat
- Homing 3 PreCharge 3 Motor Thermostat
Acctions
- Drive: Parameters
Parameter List
Faults & Alams
- Tag
Fods State:
Manual Tune... OK Cancel App Help

The following two tables detail the meaning of the status indicators per the axis tags.

Table 51 - Axis Tags Status Indicators

. Required/ .. Axis A
Bit Optional Name Digital 1/0 Status Description
0ff 0 Enable is not acti
0 R Enable Input nable 1S not acive
On 1 Enable is active
0ff 0 Home is not active
1 R/E Home Input - -
On 1 Home is active
0ff 0 Reg 1is not active
2 R/E Registration 1Input c I - W
On 1 Reg 1is active
0ff 0 Reg 2 is not active
3 O/ Registration 2 Input o9 2 1o o actlv
On 1 Reg 2 is active
4 R/P Positive Overtravel OK Input off 0 Overtravel Fault
P On 1 No Overtravel Fault
0ff 0 Overtravel Fault
5 R/P Negative Overtravel OK Input
egativeBvertravelSInpu On 1 No Overtravel Fault
0ff 0 Feedback 1 Thermostat Fault
6 0/E Feedback 10K Thermostat
On 1 No Feedback 1 Thermostat Fault
7 oD Resistive Brake Release Off 0 Motor connected to Brake Resistor
Output On 1 Motor connected to Inverter
8 oD Mechanical Brake Release | Off 0 Brake is Engaged
Output On 1 Brake is Released
0ff 0 Thermostat Fault
9 0/D Motor Thermostat OK Input
On 1 No Thermostat Fault
10..31 - Reserved - - -
Drive Status Indicators For complete information on drive status indicators, refer to the publications listed in Additional
Resources on page 9.
Connection Faults and The Connection tab provides you with information about the connection condition between the
Errors controller and a module. The information comes from the controller.
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Motion Faults

Manage Motion Faults

You can configure the controller so that aloss of connection causes amajor 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 52 describes common connection errors.

Table 52 - Common Connection Errors

Error

Description

Connection Request Error

error. The connection was not made.

Thecontrollerisattemptingtomakeaconnection tothe module and hasreceived 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.

ElectronicKeyingisenabledand some partof thekeyinginformationdiffersbetween

The controller has these types of motion faults.

Table 53 - 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 errorstooptimize executiontime 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 mation faults cause major faults.
« Canshutdownthe controllerif you do not correct the fault condition.

« Loss of feedback.

« Actual position that
exceeds an overtravel
limit.

By default, the controller runs when there isamotion 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 H "_l_
L G
v H

New Axis

MNew Coordinate Systemn...
Moniter Group Tag |

Fault Help

Clear Motion Group Faults

Cut Ctrl+X

Ctrl+C

Ctrl+V

Copy
Paste
Delete Del

Mation Direct Commands...

Cross Reference Ctrl+E 1

Print [ 4
Properties . Alt+Enter |
[Type " IWOTION GROUP Perioaies 1

2. Click the Attribute tab.
3. From the General Fault Type dropdown menu, choose the general fault type.
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Configure the Exception
Actions for AXIS_CIP_DRIVE

If you want any motion fault to cause a major fault and shut down the controller, choose
Major Fault. Ifyou choose Non-Major Fault, you must write application code that enables the
controller to handle the motion fault.

L4 Motion Group Properties - MG = @

Auis Assignment | Attribite | Tag
2| ms {n 0.5 increments.) | Ads Schedule

Base Update Period: [2.0]

Altemate 1 Update: 20 ms
Altemate 2 Update: 20 ms
General Fault Type: W
Timing Madel: One Cycle

Scan Times (glapsed time):

Max: fus) Reset Max
Last: fus)
Average fus)

Useexceptionactionstoconfigurehowanaxisrespondstodifferentexceptionevents. Exceptions
that are applicable for an axis depend on the how the axis is configured.

A\

- ThemethodthatisusedforstoppinganaxisforaStopDrive exceptionactiondepends
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. Inthe 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.

ATTENTION: Modifying the Exception Action settings may require
programmatically stopping or disabling the axis to protect personnel, machine,
and property.

Thedrivethe axisisassociated withcontrolsthe available actions foreach Exception. Whenafault
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-RMOQ3.
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To configure the Exception Actions, open the Axis Properties Exceptions dialog box.

Categories:
;- General Action to Take Upon Exception Condition
£ Motor
i Model Exception Condition Action -
- Motor Feedback 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 Overioad User Limit | Disable JE3
= Lc:ad Bus Undervottage Facior).l \Timil Disable - DANGER: Modfying Exception
‘- Backlash |Bus Undervottage User Limit Disable x B ction settings may require
i Compliance [e Startup Failure Dizable L= ~ programmatically stopping or
... Friction Control Module Overtemperature Factory Limit|Disable [=d disabling the ads to protect
L. Observer Controller nitiated Exception Disable = persornel, machine, and property.
Position Loop ErisizeE nas o 2] ¥ Refer to user manual for addtional
- Velocity Loop Converter AC Single Phase Loss Disable [=l information
- Aceleration Loop Converter Ground Current Factory Limit Disable &3
Torgue/Current Loop Converter Overtemperature Factory Limit Disable =3
Planner Converter Pre-Charge Failure Disable -
- Homing Converter Pre-charge Overload Factory Limit |Disable -
- Actions Converter Thermal Overload Factory Limit Disable &3
Exceptions Converter Thermal Overload User Limit Disable =3
Cyclic Parameters |Enabie Input D Disable =
- Parameter List Excessive Position Error Disable -
- Status Excessive Velocity Error Disable x|
- Faults & Alams Feedback Data Loss Factory Limit Disable =l =
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 defaultis Fault Status Only. For example, Disable does not
apply with a Feedback Only type configuration.

Figure 100 - Action Parameter Group Dialog Box

¥ Axis Properties - K6K_Axis =3 ECN
Categories:
General Motion Axis Parsmeters
(- Motor
i
Motor Feedback
Scaling Name v [value Uni
Hookup Tests FeedbackDalaLossUserLimit 2 [Data Packets
Polarty [ ossUserLimit 100.0 | % FL Voltage Drop
Autotune InverterOverioadAction <none:
= Load inverterThermalOverloadUserLimit 110.0| % Inverter Rated
i..- Backlash ontrol Automati
. Compliancs (= 0.0|s
Friction MechanicalBrakeReleaseDelay 00]s
Observer WotorOverioadAction <nones
Position Loop MotorThermalOverioadUserLimt 110.0| % Motor Rated
Velocity Loop | Fast Stop|
Acceleration Loop Resist ontactDelsy 0.0[s
Torque/Current Loop ShuldownAction Disable
Planner StoppingAction Current Decel & Disabl]
Homing | imit 10]s
Actions StoppingToraus 33362573 | % Motor Rated
Drive Parameters | 0.6333333 | Position Units/s
VelocityThreshold 75.0 | Position Unitsis
Status
Faults & Alarms
Tag
Auis State Unconnected
Cancel Foly Felo
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Table 54 - Action Tasks and Related Faults

Task

Choose

Description

Shutdownthe axisandletit coast
to a stop.

Shutdown

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:

« Axis servo action is disabled

« 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

Stop the axis and let the drive
stop the axis where you use the
Stopping Action attribute to
configure how to stop the drive.

Disable

A fault happens when the following occurs:

« Axis servo action is disabled

« Servo amplifier output is zeroed

Appropriate drive enable output is deactivated

Drive switches to local servo loop control and the axis is
slowed to a stop by using the Stopping Torque

The servo action and the power structure are disabled if the
axis doesn't stop in the stopping time

Leave the servo loop on and stop
the axis at its Maximum
Deceleration rate.

Stop Planner

Use this fault action for less severe faults. It is the gentlest way
tostop. 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.

Afault happens when the following occurs:

« Axis slows to a stop at the Maximum Deceleration Rate
without disabling the servo action or the servo module Drive
Enable output

« Control of the servo loop of the drive is maintained

« Axisslowstoastopatthe MaximumDecelerationratewithout
disabling the drive

Write your own application code
to handle the fault.

Fault Status
Only

Use this fault action only when the standard fault actions are
not appropriate. With this fault action, you must write code to
handle the motion faults. For Stop Motion or Status Only, the
drive must stay enabled for the controller to continue ta control
the axis. Select Status Only to let motion continue only if the
driveitselfisstillenabled and trackingthe commandreference.

Ignore

Ignare instructs the device to ignore the exception condition.
For some exceptions that are fundamental to the operation of
the axis, it is not possible to Ignore the condition.

Alarm

MNarmactioninstructsthe device tosettheassociatedbitinthe
Axis Alarm word, but does not otherwise affect axis behavior.
For some exceptions that are fundamental to the operation of
the device, it is not possible to select this action or any other
action that leaves device operation unaffected.

Rockwell Automation Publication MOTION-UMOO3P-EN-P - January 2025



Chapter 12 Status, Faults, and Alarms

Inhibit an Axis

IMPORTANT  Youcaninhibit an axis only if the axis has been previously synched to the
group. If the axis has not been synched to the group, you cannotinhibit the
axis.

Inhibit an axis when you want to block the controller from using an axis because the axis has
faulted or is not installed. You can also inhibit an axis to let the controller use other axes.

You want to block the controller from using an
axis because the axis has faulted or is not
installed.

You want to let the controller use the other
axes.

See Example: Inhibit and Axis on page 192 and Example: Uninhibit an Axis on page 193 for more
information.

Table 55 - Inhibit Axes

Before youinhibitor uninhibitan 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

Before you inhibit or uninhibit an axis, turn off
all axes. Ethernet
1 Switch

Controller 1756-ENXT

The controller automatically restarts the connections.

Do you want to inhibit the integrated motion on the EtherNet/IP network axes?

« YES—Inhibit the 1756-ENxT communication modules.

« NO—Inhibit the individual axes.
You can inhibit the axes of a module on an individual basis. However, it is more efficient to inhibit all axes at
once by inhibiting the module.

To inhibit the axes, inhibit the communication
module.
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Example: Inhibit and Axis

IMPORTANT  Ifyouinhibitanaxisonadrive, youinhibit 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 conditiontoinhibitthe axisis Yourconditiontouninhibittheaxis
on. 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? ¥ Inkibit_Cmd  O0B—

3. Inhibit the axis.

The inhibit command turns on.

¢

My _&xis ¥ _Inhibit_Cmd S5y

] F Set System Yalue
Clazs Mame MRS
Inhibit this axis. ———— B Instance Mame My _Axis_X
Attribwte Mame  Inhibitxis

Saurce one
Inhibit the axis. 1

4, Wait for the inhibit process to finish.

The following have happened:
« The axis is inhibited.
« Alluninhibited axes are ready.

« The connections to the motion drive module are running again. What you want to do next?

| My _Axis_¥ InhibitStatus
1LC I
| 1F [HOP
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Example: Uninhibit an Axis

IMPORTANT  Ifyouinhibitanaxisonadrive, youinhibitallaction onthe 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.

R 1

My _Axiz_¥. ZervolctionStatus  My_Axiz Y ServoActionStatus All_Axes Off

| — g

2. Trigger the uninhibit with a one-shot instruction

Yourconditiontouninhibittheaxis  Yourconditiontoinhibittheaxisis

ison. off. All axes are off. Give the command to uninhibit the axis.
| My _Axis_w_Uninhibit My _2xiz_X_Inkibit  AI_&xes_Off =R
] F e ] | One Shot Rising

Storage Bit My _Axiagd Uninhibt_SB HCSB—
Cutput Bt by iz W Uninkibit_Cmd - H00B —

3. Uninhibit the axis.

My _Axizs_w_Uninhikit_Cmd S
— [ Set System Walue
T Clazs Mame AHIS
Uninhibit this axis. — - Inztance Mame  hy_A&xis_X

The uninhibit command turns on. Attribute Mame ikt s

A . Source Zero
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 0K 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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Parameter Group Dialog Boxes

This appendix describes the parameter group dialog-boxes. You can access all parameters that

are associated with each category dialog box by clicking Parameters on the dialog box.

Each Parameter dialog-box list can contain more attributes than the associated category dialog
box. In some cases, attributes that are contained on the Parameter List dialog box are not

contained on the associated category dialog box.

Figure 101 - Scaling Parameters

Categories:
- General Motion Axis Parameters
Motar
Meter Feedback Parameter Group
- Scaling
Hookup Tests Name a|Value Unit -
- Polarity ActuatorDiameter 10
- Autotune ActuatorDiameterUnit Millimeter
Load ActuatorLead 1.0
- Posttion Loop ActuatorleadUnit Milimeter/Rev
Velocity Loop ActuatorType <none:
- Acceleration Loop ConversionConstant 1000000.0 [Motion Counts/Position Units
- Torgue/Current Loop LoadType Direct Coupled Rotary
Flanner hlotionResolution 1000000 |Motion Counts/ldoter Rev
- Homing MotionScalingConfiguration Control Scaling E
Actions hlotionUnit lotor Rev]
- Exceptions PositionScalingD 1.0 |Motor Rev
- Cyclic Parameters PositionScalingNumerator 1.0 |Posttion Units
Parameter List PositionUnits Position Units
- Status PositionUnwind 1000000 |Motion Counts/Unwind Cycle
- Faults & Alarms PositionUnwindD: 1.0 |Unwind Cycles
Tag PositienUnwindNumerator 1.0 |Posttion Units
ScalingSource From Calculato L
SoftTravelLimtChecking Noj
SoftTravelLimitNegative 0.0 |Position Units
|| SoftTravelLimitPositive 0.0 | Position Units. hd
Pods State: Safety State:

You can configure advanced parameters only on the dialog box for that group. Not all parameters
can be set on each category dialog box.

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.
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@ Axis Properties - CIP_KGK
Position Loop
Gains
Bandwidth: 0.0 Hertz
Integrator Bandwidth: 0.0 Hertz Click Parameters to open the
Integrator Hold: Disabled - Parameter Group listing.
Velocity Feedforward: 0.0 4,
:
Velocity Loop Limits
""" Torgue/Current Loop Emror Tolerance: 00 Position Units
----- Planner
[E—— Lock Tolerance: 0.0 Paosition Units
@ Axis Properties - CIP_KGK = @
Categories:
...... General Motion Axis Parameters
Mator
... Model Parameter Group: Pasition Loop -
- Motor Feedback
- Scaling Name o | Value Unit
PosttionErrorTolerance 0.0 | Position Units
PositionintegratorBandwidth 0.0|Hz
P atorHold isabled
PosttionLockTolerance 0.0 | Position Units
PDs'rtiDnLnanandwidth\ 0.0 [Hz
VelocityFeed forwardGain 0.0(%
Onthisdialogbox, thelistincludes the parameters that
areonthe Position Loop dialogboxand more advanced
parameters.
Name o | Value Unit I
PositionErrorTolerance 0.0 | Position Units
PositionintegratorBandweidth 0.0|Hz
PositionintegratorHold Dizabled -
PositionLockTolerance Dicab ttion Units help
PositionLoopBandwidth Enabled z
VelocityFeedforwardGain 0o [%
On this dialog box, the list includes the parameters that are on the Position Loop dialog
box and more advanced parameters.
Figure 102 - Frequency Control Parameters
"4 s ropesties - CIP_K6K o o=
Categories:
* General Motion Axis Parameters
M
& Scall
PEE%Q; Hame o | value Unit
- Planner BreakFreguency 30.0 [Hz
Frequency Control BreakVottage 230.0 | Volts (RMS)
- Actions FrequencyControliethod Basic Volts/Hertz|
- Drive Paramsters MaximumFreguency 1300 |Hz
Parameter List Maximum\Voltage 45600 | Volts (RMS)
- Status RunBoost 8.5 |Volts (RMS)
- Faults & Alams 3.5 |Votts (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
- MAS - MCCM
- MCD -« MCLM

For example, if acceleration changes from 0 to 40 mm/s? in 0.2 seconds, the jerk is:
(40 mm/s? - 0 mm/s?) / 0.2 s = 200 mm/s®

Choose a Profile

Consider cycle time and smoothness when you choose a profile.

If You Want Choose This Profile Consideration
Trapezoidal
I | | |
=
} } : 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

| « Yourequipmentandload get more stress
subsequent motion

than with an S-curve profile.
| I Time « Jerk s considered infinite and is shown
as a vertical line.

Accel

Jerk
-
__-....
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If You Want

Choose This Profile

Consideration

Smoother acceleration and

decelerationthatreducesthestresson

the equipment and load

S-curve

Jerk limits the acceleration and
deceleration time:

« |t takes longer to accelerate and

| I I |
e N
= | / | | |
| | | | Time
= V\ | |
2 1 1
I I \/ Time
| | | |
_ | |
E
Time
| |

decelerate than a trapezoidal profile.

« Iftheinstruction usesan S-curve profile,

the controller calculates acceleration,
deceleration, and jerk when you start the
instruction.

« The controller calculates triangular

acceleration and deceleration profiles.

Use % of Time for the Easiest Programming of Jerk

Use % of Time to specify how much of the acceleration or deceleration time has jerk. You don't

have to calculate actual jerk values.

Example Profile
At100% of Time, the acceleration or deceleration changes the entire time that the axis speeds up or slows down.
| | | |
; . | |-‘\ 1 Speed
| 100% of Time /
100% of Time I |
[ I

[ 170 S

\_
\ |

8 S |
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Example Profile
At60% of Time, the acceleration or deceleration changes 60 % of the time that the axis speeds up or slows down. The
acceleration or deceleration is constant for the other 40%.
I i l /*/ Speed
| 60%of Time | | % |
| I | |
| 1 |
60% of Time | | ! |
| | |
| | |

\

4

Y

|\ Deceleration

g
30% 40% 30%

Accel Jerk (Units/Sec®) =

Velocity

Velocity Profile Effects

Table 56 summarizes the differences between profiles.

Table 56 - 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 |Positi0n
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.

Thesystemhasaderk priority planner.Inotherwords, Jerk alwaystakes 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?

(

)
-1

Programmed Speed

A

Y

% of Time

Programmed Speed
\ Accel Jerk

Time

Rockwell Automation Publication MOTION-UMOO3P-EN-P - January 2025

199



Appendix B

Program a Velocity Profile and Jerk Rate

200

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
= Programmed Speed

Time

Jerksfor programmed moves, suchas MAM or MCLMinstructions, in units of % time are converted

to engineering units as follows:
If Start Speed < Programmed Speed

Programmed Accel Rate? ( 200 1 )
" -
% of Time

Accel Jerk (Units/Sec®) =
Programmed Speed

Programmed Decel Rate? ( 200 )
Decel Jerk (Units/Sec®) = -1
Max (Programmed Speed, [Start Speed - Programmed Speed]) % of Time
A
< Programmed Speed
'g Decel Jerk
2
Accel Jerk
Time -
If Start Speed > Programmed Speed
Programmed Decel Rate? ( 200 1 )
% of Time

DecelJerkl =
Max (Programmed Speed, [Start Speed - Programmed Speed])

Programmed Decel Rate? ( 200 )
DecelJerk? = * -1
Programmed Speed % of Time
A
= ~<—— Decelderkl
=

Programmed Speed

<
<

DecelJerk2 —_

\/

Time

DecelJerklis used while Current Speed > Programmed Speed
DecelJerk2 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.

A

> Speed

60% of Time

40--

20

Jer

-20--

R R et e e T T I

L 30%! 40% 1300
e

A

Dece

~
MAJ2

Speed

eration

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. I 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
ja [EU/S¥ ]V [EU/S]
- -
Aoy [EV/S?]
For Decel Jerk:
2
jg[% of Time]= 100
Ja[EU/S® ] Vpny [EU/S]
w7
drya [EU/S2]
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Jerk Programming in Units/Sec?

If youwant to specify thejerkin ‘Units/sec” instead of '% of time', adjustyour jerk value asfollows
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 = a2/v where a = the programmed Accel Rate and v = programmed Speed.

Therefore, the higher the programmed speed, the lower the computed Jerk. The systemhasaJerk
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
reachtheprogrammedaccelerationand/orvelocity.Onceyoureachthevelocitylimitforthelength
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.

EXAMPLE Example #1
Start Speed = 8.0 in/sec
Desired Speed = 5.0 in/sec

Desired Decel Rate = 2.0 in/sec?
Desired Decel Jerk = 1.0 in/sec®

Temporary Speed =(Desired Decel Rate)?/ Desired jerk value in

Units/Sec®=2.02/1.0 =
=40in/sec

k=(8.0-5.0)/ max(5.0,40)=3.0/50=

=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®
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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 jerk value in

Units/Sec®=2.02/1.0 =
=40 in/sec

k=(13.0-5.0)/ max(5.0,40)=8.0/50 =
=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 0rearlier: % of Time is fixed at 100.

» 16 orlater: % 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
o S-curve Velocity Profile

Trapezoidal Velocity Profile

The trapezoidal velocity profile is the most commonly used profile because it provides the most
flexibilityinprogrammingsubsequentmotionandthefastestaccelerationand decelerationtimes.
Acceleration and deceleration specify the change in velocity per unit time. Jerkis not a factor for
trapezoidal profiles. Therefore, it is considered infinite and is shown as a vertical line in the
following graph.

Trapezoidal Accel/Decel Time

_ | |
E | I
= | |
! ! ! " Time
s [ | |
o
= | |
— —
Time
| |
| 1
3
| + + | Time
I I
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S-curve Velocity Profile

S-curve velocity profiles are most often used when the stress on the mechanical system and load
mustbeminimized. Theaccelerationanddecelerationtimeisbalancedagainstthemachinestress
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 203 (fastest and highest stress), or to triangular, see Programmable S-curve
Accel/Decel Time, Acceleration Jerk = 60% of Time on page 205 (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 205.

Eitheryou specify the Jerk(eitherin Units/sec’orasa percentage of maximum)oritis calculated
from the percentage of time. (Percentage of time is equal to the percentage of ramp time in the
acceleration/deceleration profile).

8y [EU/S] (

200
Ja[EU/s’]= 1
Vinax LEU/s] ja[% of time]
e [EU/s2] ( 200 )
ja[EU/s’]= -1
Vinax LEU/s] ja[% of time]

Backward Compatibility

Thederkof100% oftimeproducestriangularaccelerationanddecelerationprofiles. Theseprofiles
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 205.

Small Jerk rates, ratesless than5% of time, produce acceleration and deceleration profiles close
to rectangular ones, such as the one shown in Trapezoidal Accel/Decel Time on page 203.

IMPORTANT  Higher values of the % of Time result in lower values of Jerk Rate Limits

and, therefore, slower profiles. See Table 57 for reference.

Table 57 - Velocity Versus Jerk

Trapezoidal Velocity
Profile?

S-shaped Velocity Profile with 1<
= Jerk <100% of Time(?

S-shaped Velocity Profile with
Jerk =100% of Time'®)

Accel/Decel Jerk in v Max Accel? Max Accel?

Units/sec’ ——— 0 ®© —
Max Velocity Max Velocity

Accel/Decel Jerk in o

% of Maximum B 0..100% -

Accel/Decel Jerk in 0% 1.100% 100%

% of Time

(1)
(2)

trapezoidal acceleration profile.

(3)

Time) uses a triangular acceleration profile.
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Enter Basic Logic

Calculations are performed when an Axis Move, Change Dynamics, or an MCS™ Stop of StopType =

Move or Jog is initiated.

ProgrammableS-curveAccel/Decel Time, AccelerationJerk=

60% of Time

Velocity

Accel

)

Time

L

Jerk

T ]

Time

I I
—-—-

30% 40% 30%
% of Time = 60%

S-curveAccel/Decel Time, Backward CompatibilitySetting:AccelerationJerk
=100% of Time

1

Time

Velocity

=

Accel

>

Time

Jerk

Time

Time

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)
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« Eachmotioninstruction 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 —— P+ otion control ? —CER—

only once. Unintended operation of the control variables can happenif you reuse

ATTENTION: Use the tag for the motion control operand of motion instruction
A the same motion control tag in other instructions.

Example Motion Control Program

This figure is an example of ladder logic 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_Pushbuttan Wy_fwis_# ServadchionStatus W50
] F J/E Mation Servo On EM—
s by_dwis_ (L] RO DN==
ation Control y_Awiz_#_ 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 _Axiz % AxisHomedStatus aH
J E J/E Mation Auwis Home EMNZ—o
Az Ay Auwiz 3 |:| ]
tdation Contral bdy_fmiz_#_Home ER>—
IP—
FCo==
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_Puzhbutton My _Awiz_x ServodctionStatus o, |
— e MotionAvisJog EN——
Bz by _fuiz_3 |:| DI e
tation Control Ay Az # Jog ER>—
Direction bdw_twis_¥_Jog_Direction IF—
ne
Speed y_fwiz_#_Setllp.ManuallogSpeed
Boe
Speed Units IUnits per sec
hare >>|
If Jog_Pushbutton = off then
the MAS instruction stops the axis at 100 units/s2.
Make sure that Change Decel is Yes. Otherwise, the axis decelerates at its maximum speed.
Jog_Pushbutton b5
—— ! Motion dxiz Stop HCEM——
Ais bw_wiz_ L] FCDONI—
taotion Contral by feiz 3 MAS I ER>—
Stop Type Jog HCIP—
Change Decel Tes I PC>—
Decel Rate bd_diiz_»_Setlp.Manuall ogDecel
100.0&
Decel Units |Inits per zec?
3 Lessl
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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 1unit/s.

bMove Command by Asis ¥ ServobctionStatus bddihd
] ] === Mulion Auiz Move EEN}—

Az by iz D DM e
Motion Control ky_Amiz ¥ bove HER>—
Move Type ] HCIP—

B PLCo=
Position 10
Speed My_fwiz_#_SetUp AutoSpeedCommand

1.0+

Speed Units |nits 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.
2. From the Communications menu, choose Download.
3. Confirm that you wish to complete the download procedure.
4. Click Download.
5. Once the download is complete, place the controller in Run/Test mode.
Afterthe project fileisdownloaded, status and compiler messages appear in the status bar.

Choose a Motion Instruction use Table 58 to choose an instruction and see if it is available as a Motion Direct Command.

Table 58 - 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 that | MASD Yes
. initiate axis motion. Motion Axis Shutdown
Change the state of an axis ISR
Reset the axis from the shutdown state. Motion Axis Shutdown Reset Yes
Activate the drive control loops for the Integrated Motion on EtherNet/IP | MDS _
network axis and run the motor at the specified speed. Motion Drive Start
. : MAFR
Clear all motion faults for an axis. Motion Axis Fault Reset Yes
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Table 58 - Available Motion Direct Commands (Continued)

If You Want To And Use This Instruction E‘:It"::a?lgect
. . MAS
Stop any motion process on an axis. Motion Axis Stop Yes
. MAH
Home an axis. Motion Axis Home Yes
. MAJ
Jog an axis. Motion Axis Jog Yes
Move an axis to a specifi iti MAN
pecific position. Motion Axis Move Yes
. N MAG
Start electronic gearing between two axes. Motion Axis Gear Yes
. - Change the speed, acceleration, or deceleration of amove orajog thatis | MCD
Control axis position in progress. Motion Change Dynamics Yes
-, . MRP
Change the command or actual position of an axis. Motion Redefine Position Yes
. . . MCCP
Calculate a Cam Profile that is based on an array of cam points. Motion Calculate Cam Profile No
. . MAPC
Start electronic camming between two axes. Motion Axis Position Cam No
. - . ’ MATC
Start electronic camming as a function of time. Motion Axis Time Cam No
Calculate the slave value, slope, and derivative of the slope foracam | MCSV No
profile and master value. Motion Calculate Slave Values
Stop motion of all axes. H(?t?()n Group Stop Yes
Force all axes into the shutdown state. HEE{R} Group Shutdown Yes
Initiate action on all axes
Transition all axes to the ready state. HES{E} Group Shutdown Reset Yes
- MGSP
Latch the current command and actual position of all axes. Motion Group Strobe Position Yes
- . . MAW
Arm the watch-position event checking for an axis. Motion Arm Watch Position Yes
Disarm the watch-pasition event checking for an axis MDW Yes
. Motion Disarm Watch Position
- - Arm the module registration-event checking for an axi MAR Y
Arm and disarm special event rm the module registration-event checking for an axis. Motion Arm Registration es
checking functions, such as
registration and watch position | pisarm the module registration-event checking for an axis. H([)]tlfon Disarm Registration Yes
. MAOC
Arm an output cam for an axis and output. Motion Arm Output Cam No
Disarm one or all output cams connected to an axis. MDOC No

Motion Disarm Output Cam
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Table 58 - Available Motion Direct Commands (Continued)

. . Motion Direct
If You Want To And Use This Instruction Command
Run a tuning motion profile for an axis mﬂn Run Avis Tuning 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 system. HEUL[T] Coordinated Linear Move No
: . MCCM
Start a circular move for the axes of a coordinate system. Motion Coordinated Circular Move No
Tune an axis and run diagnostic . . . . . MCCD
testsforyour control system. These | Change in path dynamics for the active motion on a coordinate system. | , ~" .o Change Dynamics No
tests include the following:
+ Motor/encoder hookup test Stop the axes of a coordinate system or cancel a transform. HCE Coordinated St No
« Encoder hookup test otion Loorainated Stop
- Marker test . MCSD
Control multi-axis coordinated Shut down the axes of a coordinate system. Motion Coordinated Shutdown No
motion
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 acoordinate systemto theready stateandclearthe | MCSR No
axis faults. Motion Coordinated Shutdown Reset
Run a motor test to measure motor model parameters. MRHT
. Motion Run Motor Test

(1) You can only use this instruction with ControlLogix® 5560 or GuardLogix® 5560 controllers.

Troubleshoot Axis Motion

This section helps you troubleshoot some situations that could happen while you are running an

axis.
Example Situation Page
Why Does My Axis Accelerate When | Stop It? 210
Why Does My Axis Overshoot Its Target Speed? m
Why Is There a Delay When | Stop and Then Restart a Jog? 213
Why Does The Axis Reverse Direction When Stopped and Started? 24
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Why Does My Axis Accelerate When | Stop It?

Whileanaxisisaccelerating, youtrytostopit. Theaxisacceleratesforashorttime beforeit starts
to decelerate.

Example

You start a Motion Axis Jog (MAJ) instruction. Before the axis gets to its target speed, you start a
Motion Axis Stop (MAS) instruction. The axis continues to speed up and then eventually slows to a

StOp.
Look For
Joog_PBE
=Local 4:1.Data 0= My _Axis_OK YN
= Motion Axis Jog _ CEN—
Axis My_Axis | ... |
Motion Control Jog 1 Sl
Direction 1]
HER
- Speed 1
S-Curve profile in the pe 2K -S‘E}.f& P —
instruction that starts the Speed Units: Units per sec
motion Accel Rate Jog_1_Accel
200«
Accel Units: Units per sec2
Decel Rate Jog_1_Decel
200 &
Decel Units Uinits per sec2
~| Profie I
Merge Disabled
Merge Speed Programmed
== 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 0 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.

The following trends show how the axis stops with a trapezoidal profile and an
S-curve profile.

Stop While Accelerating
Trapezoidal S-curve

100 .
0 || speed goes up until

ol .
&t F-'f‘ \ * jog ‘1-' | acceleration is 0

19 stop &0 &0
50 -
< 7 A
401 target
40 target speed

speed 20

: L] \

0

ﬂ / /
/ 20 - sl
acceleration I :l
20 fﬁop
| acceleration -40
4D

[ =

The axis slows down as soon as you start the stopping instruction. | Theaxiscontinuesto speed up untilthe S-curve profile brings the accelerationrate 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 axisisaccelerating, 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 startaMotion Axis Jog(MAJ)instruction. Before the axis getstoitstarget speed, youtrytostop
itwithanother MAJ instruction. The speed of the second instructionis set to 0. The axis continues
to speed up and overshoots its initial target speed. Eventually it slows to a stop.

Look For
Jog_PB
=Local 4| Data.0» My_Axis_OK A

——J == Mation Axis Jog HCEN —
Axig My_Axis | ... |
Motion Control Jog_1 (DN =
Direction 1]

(ER>—
Speed Jog_1_Speed
G00e P—

. ) . Speed Units Units per sec
TheMAJinstructionthatstartstheaxishasa Accel Rale Jog_1_Accel
higheraccelerationratethantheinstructior 200+
that stops the axis. ._—-——-M sec2

Decel Rate Jog_1_Decel
2000 +
Decel Units Units per sec2
I Prafile S-Curve
S-curve profile % Merge Disabled
Merge Speed Programmed
<<Less|
Jog_ro
Local.4:1 Data.0=  My_Axis_OK WA
ﬁ.l’ H h Motion Axis Jog (BN ——i
Axis y_axis | .. |
hotion Control Jog_2 (DN —
Direction 1]
HER—
Speed Jog_2 Speed
00« HIP—
Speed Units Unil= per sec
The MAJ instruction that stops the axis has a Accel Rate Jog_2_Accel
lower acceleration rate than the instruction mﬂ_____————'— 10«
that starts the axis. ] nits  Unds per sec2
Decel Rate Jog_2_Decel
20 &
Decel Units Units per sec2
- Profile S-Curve
$-curve profile % Merge Disabled
Merge Speed Programmed
o 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 0 before the axis can slow down.
« If you reduce the acceleration, it takes longer to get acceleration to 0.
+ Inthe meantime, the axis continues past its initial target speed.
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The following trends show how the axis stops with a trapezoidal profile and an S-curve profile.

Stop While Accelerating and Reduce the Acceleration Rate

Trapezoidal S-curve
100 100~
T
a0 l—"":f’ a0 =
Jog [;mp jog
B0 £

40 target » 40H target speed goes past \
speed

speed ’Ip—[ speed its target
20 20
] u]

f -20 \ -\\'_{" —

-0 acceleration acceleration |_SM
40 =l

The axis slows down as soon as you start the stopping instruction. | The stoppinginstruction reduces the acceleration of the axis. It now takes longer to bring the
The lower acceleration doesn't change the response of the axis. acceleration rate to 0. The axis continues past its target speed until acceleration equals 0.

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 A
— = == Mation Axis Jog BN ——
Axis My_foxds | |
Motion Control Jog_1 |
Direction 1]
—(ER>—
Speed Jog_1_Speed
B0O+ HP—
. . Speed Units Units per sec
Usethesame acc-eleratlon rateasthemstructL R Jog_1_Accel
that stops the axis. S ———, [, P
Or use a lower acceleration. r_' Accel Units Units per sec2
Decel Rate Jog_1 _Decel
200«
Decel Units Units per sec2
Profile S-Curve
Merge Dizabled
Merge Speed Programmed
== Less|
Jog_PB
=Local 4:| Data 0= My_Axis Ok WA —————
[ ——— — hotion Axis Jog HCEN>—
Axis My_Axis | ... |
Motion Control Jog_2 (DN 3—
Direction 0
—CER—
Speed Jog_2_Speed
0oe  HIP—
: . . Speed Unts Units per sec
Usethesame accgleratlon rateasthelnstrur{tmn\ A Jog_2_Aceel
that starts the axis. S — T PN
Or use a higher acceleration. AccelUnts  Units per sec2
’/J Decel Rate Jog_2_Decel
200 &
Decel Units Unils per sec2
Profile: S-Curve
Merge Dizabled
Merge Speed Programimed
<= Less
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Why Is There a Delay When | Stop and Then Restart a Jog?

While anaxisisjoggingatits 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 ajog. While the axis is slowing down, you use a
Motion Axis Jog (MAJ) 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.

Look For

instruction that started the axis.

Jog_PB
<Local4) Data 0=  Wy_Axis O —————————HhlAl
——J] === == Mution Axis Jog H(EN>—
Axiz My Axis | .
Motion Control Jog 1 DN =
Direction 1]
HERY—
Speed Jog_1_Speed
600+« {P}—
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 DecelUnits  Unds per sec2
S-curve profile. Profile S-Curve
P terge Dizabled
Merge Speed Programmed
<<Less|
Jog_PB
=Local4:| Data 0= il
JE Motion Axis Stop EN Je=—|
Axis My_Axis | .. |E(DND==
. . . Motion Control Stop_1 ={ER >—
The |nstrun?t|0n that stops the axis keeps the S- | Stop Type Jog P —
curve profile. Suppose that you use an MAS L~ e PC =
instruction with the Stop Type set to Jog. In that r
case, the axis keeps the profile of the MAJ
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Cause

When you use an S-curve profile, jerk determines the acceleration and deceleration time of the
axis. An S-curve profile has to get acceleration to 0 before the axis can speed up again. The
following trends show how the axis stops and starts with a trapezoidal profile and an S-curve
profile.

Start While Decelerating
Trapezoidal S-curve

100 100
o ~. .
|_ stop jog -
Jog — ]
&0 B0
" /Z z weed | s0l] I\ /

speed goes down until /
o 2l acceleration is 0

i 0 \/
=20 % /
acceleration 2 .
acceleration

-40

| -40 I

\

o O = Ok

o

"

The axis speeds back up as soon as you start the jog again. The axis continues to slow down until the S-curve profile brings the accelerationrate to 0.

Corrective Action

If you want the axis to accelerate right away, use a trapezoidal profile.

Why Does The Axis Reverse Direction When Stopped and Started?

While an axisisjogging atitstarget 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 ajog. While the axis is slowing down, you use a
Motion Axis Jog(MAJ)instruction to start the axis again. The axis continues to slow downand then
moves in the opposite direction. Eventually it returns to its programmed direction.
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Look For
Jog_PE
=Local4:| Data = My_Axis_OK — MA———
[ — —— — Motion Axis Jog HEN>——
Asis My_Acxis | ... |
Motion Contral Jog_1 Sy |
Direction i}
HCER >
— Speed 1_Speed
S-curve profile in the pee Lot 5006 |(P—
instruction that starts Speed Units Units per sec
; Accel Rate Jog_1_Accel
the motion. e
Accel Units Units per sec2
\ Decel Rate
Decel Units
™ Profile S e
Merge i
Stop Type is set to a specific type of Merge Speed  Programmed
motion, such as Jog or Move. <= Less|
Jag_PB
=Locak4:| Data.0= MAS
FE Motion Axis Stop S
Axis ny_dxis | .. | pCDN e
The stoppinginstruction changes the | Metion Cortrol Stop_1 _(—(gn)—
. Stop Type Jo —
deceleration.Forexample, theChange d
R L Lt Change Decel =(PC =
Deceloperand of anMASinstructionis — 1" | DeceiRate Stop_1_Decel
set to No. This No means that axis / : 200«
uses its maximum deceleration rate. pezlbis  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 0 before the axis can speed up again.
« If you reduce the acceleration, it takes longer to get acceleration to 0.
« Inthe meantime, the axis continues past 0 speed and moves in the opposite direction.

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
R - mne
) stop 0
&0 | &0 I
SiE
&0 &0 B0

40 \//./’I speed 40 = jog |

20 20 \ '4\

/ - speed overshoots 0 and axis
20 ( - — goes in opposite direction ||
acceleration deceleration

404 changes
I |

-40

Thejoginstructionreduces thedecelerationof the axis. ltnowtakeslongertobring
the acceleration rate to 0. The speed overshoots 0 and the axis moves in the
opposite direction.

The axis speeds back up as soon as you start the jog again. The lower
deceleration doesn't change the response of the axis.
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Corrective Action

Usethesamedecelerationrateintheinstructionthat startsthe axisand theinstructionthat stops

the axis.
Jog_PB
<Locab4: | Data.0= My_Axis_OK s 1
———] === ==—————————— Motion Axiz Jog - HEN—
B My_Axis | ... |
Motion Control Jog_1 DN =
Direction 1]
—(ER—
Speed Jog_1_Speed
E00e IP—

Speed Units Units per sec

Accel Rate Jog_1_aAccel
200+

Accel Units Units per sec2

Use the same deceleration rate in both L el Rats Jog_1_Decel
instructions. |_ 200«

Decel Units Units per sec2
Profile S-Curve
Merge Disabled
Merge Speed Programmed

=< Less]

Jog_PB
=Local 4| Data 0= fil &5
JE . bg?-—
My _pxis || D=

Stop_1
In a MAS instruction, set Change Decel to = LaiT

Yes. The axis uses the Decel Rate of the ?
instruction.

Decel Unis Units per sec2

<< Lsssl
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Programming with the MDSC Figure 103 shows an example of programming motion with the MDSC functionality. In this
Function example, we illustrate a 50.0 mm move.

Figure 103 - Slave Speed Control from Master with Lock Position, MDSC Time Based
Speed
Slave Speed? or Master

20mm/s _| —

/ Master \
0mm/s 1 —t —

/ | Operational Speed \ \

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 59 - Comparison of the Enumerations for the Motion Instructions

Revision Operand Units Type Profile
Zﬁl?enrd 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 :2 g; umn??s/sec 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 104, we are programming rate. The controller calculates the time of the move:
Speed and Accel/Decel as units = units (seconds).

In Figure 105, we are programming time. The controller calculates the speed of the move:
Speed and Accel/Decel as time [seconds].
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Figure 104 - Programming Rate in RSLogix 5000° Software Version 19 and Earlier
Speed
Programmed Speed
Accel A n  Decel
/] I\
7 IR
/ | I\
/ 415 mm \
/125 mm : Programmed Distance per Rate |1-25 mm )
1 1 AY - Time
Travel Distance @ speed = Rate ‘|
Start 0.0End = 50.0 mm Speed =10 mm/sec Accel/Decel = 40.0 mm/sec?
Equivalent to:DistanceRate
——— Al RSLogix 5000 software version 19 and earlier
[ Motion A Move o O FCEND=] MAM instruction programmed as rate.
) =ax_\/_master_M= = D e
t:zt';”é:?m' Cb‘ma? Leers— Position 50.0 mm (start 0.0)
Speed 10.0 mm/sec
Position position1 HIP—
S0« Accel 40.0 mm/sec?
speee s“m . . Decel 40.0 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 c2 .
T e Travel_Distance = 50 mm [1.25 mm + 475 mm +1.25 mm
AccelJerk 10000
Decel Jerk 10000
Jerk Units  Unils per sec3
Merge Dizabled
Merge Speed Programmed
Lock Position 0.0
Lock Direction MNonge
Event Distance 0
Calculated Data 0
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Figure 105 - Programming Time in RSLogix 5000 Software Version 20 and Later

Speed
Calculated Speed
Accel /X \  Decel
/] I\
7 IR
/ ! 4.75 sec I \
| \
/95 sec , Target Distance per Time .25 sec )
] | A - Time
Travel Distance @ speed = Time _|
Start 0.0End = 50.0 mm Speed =10 mm/sec Accel/Decel = 0.25 sec
Equivalent to:DistanceTime
AN RSLogix 5000 software version 20 and later
| Metion Axis Hove e MAM instruction programmed as time.
Axis ax_s3 )
=ax_W_slaved_reverse_M= Sl
IMotien Control b, M2 o
Mgk'f;“w:: rol  ch_mam 7 ez Position 50.0 mm (start 0.0)
o Speed 5.25 sec
Positi ition1 IP
ostien P Accel 0.25 sec
Speed time_MAMZ | P Decel 0.25 sec
525«
Speed Units Seconds
pesetae acc'ﬂec'mﬁgie So Travel_Distance = area under the
Accel Untts Seconds curve [accel + at_speed + decel]
Decel Rate acc_dec_MAM2 .
0.25¢ Travel_Distance = 50 mm
pecelUnis Eecone Travel_Time = 5.25 sec [0.25 + 4.75 + 0.25 sec]
rofie Trapezoidal
Accel Jerk 10000
Decel Jerk 10000

JerkUnts  Units per sec3

Merge Disabled
Merge Speed  Programmed
Lock Posttion 0.0
Lock Direction None
Event Distance 0
Calculated Data 0

Y
F
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Notes:
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Recommended Out-of-Box

Settings

PowerFlex Out-of-Box Configuration

applies to only the PowerFlex® drive.

Apply these out-of-box settings first before configuring for your application. This information

Settings in Studio 5000
LogixDesigner® Application

Example

Recommended Configuration
PowerFlex 527 PowerFlex 755/755T

3 Ais Properties - Axis 1

EREER =

Categories:
Generl Characteristics of Mation Planncr
£ Mot —_—
odel Madmum Spesd 22666686 Postion Units/s Parameter.
" mﬁf‘;:z;:;Ck Maxcmum Accsleration 82747534 Postion Units/s"2
Scaling Maximum Deceleration: 82747534 Postion Units/s"2
Hookup Tests
Polarty Maximum Acceleration Jerk: | 30208.035 Postion Units/s™3 = 100% of Max Accel Time | Calculate.
ol [ catuze.. |
5 Load Madimum Decelerstion Jed: ~ 30208.035 Postion Unis/s"3 = 100% of Max Decel Time [ Calouiate
Compliance
Velocty Loop
. . Torque/Curert Loop o .
Ramp Velocity Limit - Plrer 120% of Motor Rated Speed for Induction Motors
Homing
Actions
Drive Perameters
Parameter List
Status
Fauts 8 Aams
Teg
Aods State: Safety State
Manual Tune OK | [ Cancel | [ Aoy | [ Heb
32 Axis Properties - Axis 1 o (B
Categores:
ool Motion Axis: Parameters
Motor
Wodol e Groo
Anaiyzer
Motor Feedback Hame Value Unit P
Sealing [AccelerationFesdforwardGain 0.0[% (E
Hookup Tests 1.0 r
Polarity Milimeter b
Autotune | ActuatorLead
Load | ActuatorLeadUnit Millimeter/Rev|
Compiance [AcluatorType ~<none:
Velocity Loop | AverageVelocityTimebase 025|s
.. Torque/Curent Loop E 0jus o,
Current Vector Limit Pl Convssbionsat 0000 oo Gt Eon U 180% of Motor Rated Current
Homing *| CurrentvectorLimit 180.0|% Motor Rated
Actions. FeedbackiType MNot Specified
Diive Parameters FeedbackiUnk Re
* - Parameter List Forward Bi-directional
Status HomeLimitSwitch Normally Open|
Fauts & Aams Hometode Actve
Tag HomeOffset 0.0|Posttion Units.
HemePosition 0.0 | Posttion Units
0.0|Position Unitsis.
immediate
|_|HomeSpeed 0.0|Position Unitsis. -
ois State. Safety State:
o) Com) Cam) T
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Appendix C

PowerFlex Out-of-Box Configuration

Settings in Studio 5000
Logix Designer Application

Example

Recommended Configuration

PowerFlex 527

Torque Limits

% huds Properties - Avis 1

Categories:

- General
}-- Motor
Model
Analyzer
Motor Feedback
Scaing
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
Bandwidih () Hertz
Limits
Peak Torque Limit Posiive: 200 % Reted
Peak Torque Limit Negative: -200 % Rated

‘Safety State:

0K | [ Canced | [ fepy | [ Hep

200% of Motor Rated Torque

Velocity Error Tolerance

45 Axis Properties - Axis_1

Categories
General Actions to Take Upon Conditions.
Motor
o Stop Action Cuent Decel 4 Disable_~
- Analyzer
- Motor Feedback
Scaing ST
Hookup Tests Power Loss Action: Discble & Coast -
Polarty
ptiing DANGER: Modfing Exception
- Load /Action settings may require
Compliance y "~ programmaticaly stopping or
Velocty Loop e Hisabling the axis to protect
* | Torque/Cument Loop Exception Condition Action - personnel. machine. and propery.
Plamner Bus Regulator Thermal Overload Factory Limit| StopDrive > Refer to user manual for addtional
Horing Bus Undervofiage User Limit StopDrive =] infomation.
* - Actions Control Module O Factory L e -
Diive Parameters Converter AC Single Phase Loss StopDrive -
* - Parameter List Converter Ground Current Factory Limt StopDrive =
Status Converter Pre-Charge Falure StopDrive, >
Fauks & Alams Decel Override En pDrive. =
- Tag StopDrive, -
Excessive Position Error StopDrive. >
Excessive Velocity Error [Farm =
Feedback Data Loss Factory Limt SlopDrive =
Feedback Signal Noise Factory Limit StopDrive, = 1R
Aot State: Safety State:
ok ] [comes | [omy ] [ b
Action to Take Uipon Excoption Condition
[Exception Condiion 3 Parameters

Ml Ture.

(Cortrod Modki Cvoriermpietan User Limt | &

Freback Devce Faitre | Disable
Firmmace Charge Disabls
henplnn LIS bl

Bus.
Corerl Mok Oveermpecabae Faciory LiT Orsabis :

DANGER. Modiyng Excaption
B, Acton setings may roquen
¥ programeatealy shoppr o
e s h puslect

psorrns, e, projrty

Fooer 1 user manial o addsonal
wormabon

Change action to alarm
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Appendix C

PowerFlex Out-of-Box Configuration

Settings in Studio 5000
Logix Designer Application

Example

Recommended Configuration

PowerFlex 527

PowerFlex 755/755T

12 Auis Properties - Axis 1
Categories:
] Motion Axis Parameters
Motor
Model Perameter Group:
Andlyzer
.- otor Fesdback Name [ vae Unt 3
Load Feedback FesdbackiTyps DigialAag
Scaling FeedbackiUnt Re
Hockup Tests Feedback vohz
Polarity Feedback1VelocityFiterTaps 4 |#of Delay Taps.
e Autotune Feedback2Type Not Specified|
Load Re:
Backlash Forward Bidrectona
Complance HomeLimeSwitch Normaly Open
Feedback Tap Observer onshiods s 16 40
- Postion Loop HomeOfiset 0.0|Postion Unts
Velocity Loop HomePosition 0.0 |Position Units.
Te /Curent Loop 0.0 |Position Unitsis.
Plamer mmegate
- Homing 0.0 |Position Units/s.
Actions InterpolatedActualFosition Configuration First Order
Drive Parameters InterpolatedCommandPositionCon figuration Second Order
Parameter List| InverterOverloadAction Current Foldback
Status LoadCouping Rigi]
- Faults & Alarms. |_|LoadOf 8950426 |Hz
Tag | |LoadObserverConfiguration Load Observer Onl -
Aods State:
45 Auis Properties - Avis 1
Categories
== Tune Control Loop by Measring Load Characteristics
Motor
.. pratyzer s Start Stop
Moot |
Scalng
Hookup Tests E‘;‘:‘m Rod ~ Loop Parameters Tuned
Polarty Name. Current Tuned Unit|
Customize Gains to Tune T el
Load Postion Integrator Bandwicth e
e Interator Bandwnidth [AsoslerationFecdforw. %
PR P Ge=plem Advanced Compensation
Application Type setting in Torae/Gorent Lo Feediowerd i C Speed
. Plarner tion Feedforward onstant Spee
Velomty Loop Horing Name Current Tuned Units|
Actions Torque Low Pass Fiter MaximumA cceleration Po. | []
Drive Parameters B
Faramtter [ Measure Inerta Lsing Tune Profile Systeminertia %
Status (@ Motor with Load ¢ - —
B s { Tuned Values | «
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
J——
Anaiyzer Feedback Configuration Motor Feedback ~
- Motor Feedback
Sclng e
Poiary
-~ Autotune Assigned Group
- Load
P Motion Group: Motion_Group_101 - (=]
Compiance Update Period 30 (3
i frid 3 ms (PowerFlex 755)
Motion Group Base Update . Postion Loop . 4ms
Rat s L 2 ms (PowerFlex 755T)
ate Toraue/Cument Loop Module: Panerflex_755 -
Planner Module Type Pomerflex 755 EENETCM
C :;T;:f Fower Structure: 200V, 4 83, Normal Duty, Standard
TRt Leps [
Parameter List
Status
. Faults & Aams
Tag
s State: Safety State

Manual Tune

Help

(1) PowerFlex 755T drives do not support Feedback Tap.
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Appendix C PowerFlex Out-of-Box Configuration

Settings in Studio 5000 Example Recommended Configuration
Logix Designer Application PowerFlex 755/755T
2> Axis Properties - Axis 1 = [EEd
Categories:
o General Motion Axis Parameters:
2 Motor
Model Parameter Group. [ Actions ~| Associated Page.
Analyzer
Motor Feedback Name & | Value Unit I
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
. . (]) . th;wer 0.0|s o . h . I . (2)
Motor Phase Loss Limit o oo | 5% is the typical setting
Torque/Currert Loop HotorPhaseLossLimit I % Motor Rated
Planner Motor imit. 110.0 |% Motor Rated
Homing PowerLessAction Continue]
Actions. PowerLossThreshold 0.00%
Drive Parameters PowerLossTime 00|s
Parameter List Fast Stoj
Status ProvingConfiguration Disabled|
Faults & Alams StoppingAction Current Decel & Disablef
Tag StoppingTorque: 200.0 | % Motor Rated
| VelocityStandstillWindow 0.0|Posttion Units/s -
s State:
Manual Tune Cancel Aol Help

T Axis Properties - Axis 1 ==
Categores:
e Motion Awis Parameters
- Motar T
Model Parameter Group A ~
Anaiyzer
Motor Feedback Name [ Valus Uni. B
Load Feedback AccslerationF sedorwardan 00 [% L
Sealing 1.0 T
- Hookup Tests Wiimeter
Polaty ActustorLead
Autotune cluaorLcadUnit HiilimeterRey]
£1-Load ‘ActustorType <nones
Backlash ‘AutoSagConfiguration Diabied
. . Gompiance: 0.0[Postion Unts .
Auto Sag Configuration = e = Disabled®), ()
Postion Loop ‘AverageVelociyTimebase [E50
Velocty Loop 0.0 [Fostion Unis.
Toraue/Curert Loop 00
Planner 0.0[Posiion Unis
Homing 0.0[% Wotor Rated
Actions c Offset
Diive Parameters ConversionConstant 7000000.0 Mofion Counts/Postion Unis
0.0[% Motor Rated
- Status oC 00l
Fauts & Alams Feedbacki 00]Az
Tag (| Feedbacki Gyclelnterpolation 4| Feodback Counts/Feedback Cycle -
Aot State
Manual Tune Cancsl Ao Hep

32 Ais Properties - Axis L o lfe]E=d
Calegories
General Motion Awis Parameters
Motor
- Moce 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

Backlash PositonllotchF terFrequency 00[Az

. . . i+ Compliance 1.0[Load Rev.
Provmg Conﬂguratmn 1. Obsenver 1.0 {Postion Units Disab|ed(5) (8)
Postion Loop PositionUnits Position Units U
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 | [PreventSCurveVeloctyReversal True]
Fauls & Alams Fastsiy
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) AutoSag Configuration must be disabled for the out-of-box configuration to avoid unexpected operation. If you enable this parameter, it opens the Auto Sag Slip Increment and Auto Sag
Start parameters for editing.

(4) PowerFlex 755T drives do not support Auto Sag.

(5) 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.

(6) PowerFlex 755T drives do not support Torque Proving.

IMPORTANT  Ifyourconfigurationincludesa Rotary Permanent Magnet motor, you must
change the Phase-Loss limit to Tms for operation. If you do not change the
Phase-Loss limitto1ms, 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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Appendix C PowerFlex Out-of-Box Configuration

Setting the ACO/AVO Theattribute ACO/AVO(Analog Current Output/Analog Voltage Output) can be used to set the analog
Attribute for PowerFlex 527 °utput of the PowerFlex 527 drive to either current (mA) or voltage (V).
Drives Unly Make sure that the Analog Out jumper (J2) is also set to the same value.

X

Configuration™ |E0mmunication| Tag I

Mezzage Type: CIP Generic
Service ISet attribute Single j Source Element: ACOAYO -
Type:

Source Length: I 1 3: (Bykes)
SEMYICE g
G NI R —

lnstaHCE=|1 Attribute: |n64 (Hexh e, Mew Tag |

J Enable ) Enable "/ aiting 2 Start 3 Done Done Length: O
) Error Code: Extended Eror Code: [ Timed Out &
Ermor Path:
Error Text:

Ok I Cancel I Apply | Help

Table 60 - ACO/AV0:MSG

Parameter Value Description

Service Code 0x10 Get Attribute Single
Class 0x42 Analog Output
Instance 1 -

Attribute 0xAB4 Voltage/Current Mode
Data Type SINT Unsigned Short Integer

Table 61 - ACO/AVO: Values

Value Definition
0 Voltage (V)
1 Current (mA)
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Appendix C PowerFlex Out-of-Box Configuration

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

Drive

Event Data Block

Get/Read

Integrated Motion on the EtherNet/IP
Network Drive

Inverter

Motion

Motion Group

Rockwell Automation Publication MOTION-UMOO3P-EN-P - January 2025

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-
11

While Homing creates anabsolute machine reference position, the APRbitisdesigned toretain 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.

Afeature that allows real-time motion control behavior to be simulated at the motion axis, motion
module, or motion group level, without requiring or using 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.

DefinesextensionstoCIPCommonobjectsanddeviceprofilestosupporttimesynchronizationover
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. Inthe context of adrive system, the Converteris responsible for converting AC
Main input into DC Bus power.

The base update period of the update task of the motion group, which s 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.

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
connectiontransfersonlyafteraspecifiedeventoccurs.Registrationand markerinputtransitions
are typical drive events.

AGet/Readinvolvestheretrieval of an attribute value fromthe perspective of the Controller side of
the interface.

Thel/0connectionisthe periodic bidirectional, Class 1, CIP connection betweena controllerand 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.

Auser-defined grouping of motion axes. Amotion group has configuration parametersand status
attributes that apply to all axes in the group.
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Glossary
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Multiplexing

Multiplex Update Multiplier

Multiplex Update Period

Open-loop

Safe Torque Off (STO)

Service Data Block

Set/Write

Shunt Regulator

Synchronized

System Time

Time Offset

Time Stamp

Variable Frequency Drive (VFD)

Vector Drive

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.

Amethod 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 a 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.

Alower priority real-time datablock associated with a service message from the controller thatan
integrated motion on the EtherNet/IP network connection transfers on a periodic basis. Service
dataincludesservicerequest messagestoaccessattributes,runadrive-based motion planner, or
perform various drive diagnostics.

ASet/Writeinvolves settingan attribute to aspecified 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. Whensynchronized, thedriveandcontrollerdevicescanusetime 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 alocal clock that is synchronized with a common master clock. In
the context of integrated motiononthe EtherNet/IP network, System Time isa64-bitintegervalue
in units of microseconds or nanoseconds with a value of 0 corresponding to January 1, 1970.

The System Time Offset value that is associated with the integrated motion on the EtherNet/IP
network connectiondatathatisassociated withthe source device. The System Time Offsetisa 64-
bitoffsetvalue thatis added to thelocal 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 connectiondata. Thetime stamp conveystheabsolutetimewhentheassociated datawas
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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Index

Symbols

% of time

profile examples 198
use to program jerk 198

Numerics

100 % of time jerk calculation 204
1756-L6x
APR 166
842E-CM
configure feedback-only axis properties for
Kinetix drives 87

A

absolute feedback device 160
absolute feedback position 160
absolute position 155, 159, 160
absolute position loss

without APR fault 168
active homing 156

examples 156
adaptive tuning 137 - 141

additional manual tuning parameters 173 - 177

compensation parameters 174

feedforward parameters 174

filters parameters 175

limits parameters 176

planner parameters 177

torque parameters 177
additional tune 173 - 177

alarms 183 - 193
APR

absolute position recovery 159
fault 166
reset 168
fault conditions 164
fault generation 165
saving an ACD file versus uploading a
project 167
faults 164
incremental encoders 168
position recovery considerations for
Logix5000 controllers 160
recovery
battery backed controller 163
change controller 163
controller 162
controlleranddrivesremained powered
162
download same program with no hard-
ware changes 163
drive 164
feedback device 164
inhibit or uninhibit 164
position feedback 164
restore 164
RSLogix 5000 project 164

scaling 164
scenarios 161 - 164
SERCOSversusintegratedmotiononEthernet
networks 161
supported components 160
terminology 160
ArmorKinetix drive
minimum version of Studio 5000 Logix
Designer application 13
supported axis types 13
voltage ranges 13
ArmorKinetix modules

description 13
associated products 9

autotune 131
availability of manual tuning

per axis type 169
available motion direct commands 207 - 209
axis

commision 119 - 145

homed status bit 166

inhibit 191

tune 169
axis configuration example

Kinetix 5500 drive
velocity control with motor feedback 81
Kinetix 5700 drive
frequency control with no feedback 85
Kinetix drive using ControlLogix controller 87
Kinetix drives
feedback only 78
position loop with dual feedback 74
position loop with motor feedback only
7
PowerFlex 527 drive
frequency control with no feedback 109
positioncontrolwithmotorfeedback 114
velocity controlwithmotor feedback 112
PowerFlex 755 drive
frequency control with no feedback 103
position loop with dual motor feedback
via a UFB feedback device 93
positionloop with motor feedback viaa
UFB feedback device 91
torque loop with feedback 106
velocity loop with motor feedback viaa
UFB feedback device 97
velocity loop with no feedback 101
axis configuration examples
Kinetix drives 71 - 89
PowerFlex 527 drive 109 - 117
PowerFlex 755 drive 91 - 108
axis configuration types
availability of manual tuning 169
compare 43
axis motion
troubleshoot 209 - 216
axisaccelerateswheninstructedtostop
210
axis overshoots its target speed 211
axis reverses direction when stopped
and started 214
delayuponstoppingandrestartingajog
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Index

230

213
axis scheduling 59 - 70
about 60 - 62
alternate update period 65
axis assignment 64
configure 63
configure update periods 63
motion utilization 69
multiple drives 63
system performance 59 - 60
timing models 60 - 62
axis test mode 147
enable 148
safety simulation 152
simulation 150
axis timing models
one cycle timing 61
two cycle timing 62
AXIS_CIP_DRIVE
exception actions 188
exceptions
alarm 190
disable 190
fault status only 190
ignore 190
shutdown 190
stop planner 190

backward compatibility 204

backward compatibility of 100 % of time jerk
calculation 204

base update period

integrated architecture builder 41

base update period example 41

basic logic for programming velocity profile
and jerk rate 205

bus-sharing

configuration 27
regulator 28

C

cabling
check 122

calculation of jerk rate 199
convert % of time to engineering units 201
specify jerk in units/sec3 202
unique program considerations 202

catalog number
choose as motor data source

Kinetix 5700 drive 48

check
motor and feedback wiring 126
polarity of motor feedback 126, 127
receipt of marker pulse 128

choose catalog number as motor data source
Kinetix 5700 drive 48

choose drive NV as motor data source
PowerFlex 755 drive 50

choose motor NV as motor data source
Kinetix 5700 drive 50

choose nameplate as motor data source
Kinetix 5700 drive 49

choose nonvolatile memory as motor data
source
Kinetix 5700 drive 50
PowerFlex 755 drive 50
CIP motion drive module
connection
electronic keying mismatch 187
major fault 187
module configuration invalid 187
request error 187
service request error 187
CIP motion simulation 147
CIP Sync 9, 15
commands
motion direct 172
motion generator 172
commision an axis 119 - 145
commission
hookup test 119
Motion Direct Commands 119
communication drive
options 11
commutation offset
verify 128
commutation test
run 128, 129
compensation tuning parameters 174
components of a motion system 11
configure
axis scheduling 63
axis scheduling update periods 63
exception actions 188
torque values for tuning 177
configure feedback-only axis properties for
Kinetix drives
using 842E-CMintegrated motion encoder 87
configure load feedback
Kinetix 5700 drive 55
configure master feedback
Kinetix 5700 drive 55
connection errors 186

connection faults and errors 186
ControlFLASH software 160
controller types 11

supported axes 11
coordinated motion instructions
Motion Coordinated Change Dynamics(MCCD)
209
Motion Coordinated Circular Move(MCCM)209
Motion Coordinated Linear Move (MCLM) 209
Motion Coordinated Shutdown (MCSD) 209
Motion Coordinated Shutdown Reset (MCSR)
209
Motion Coordinated Stop (MCS) 209
current tuning configuration 169

data monitor 185
dependent attributes 122
determine

polarity values 126, 127
digital 1/0 indicators

PowerFlex 755 drive 185
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Index

direct commands
motion state 207
direct coupled
linear 119
rotary 119
direct coupled linear load type 120
direct coupled rotary 120
direct coupled rotary load type 120
disable 189
display motor model information
PowerFlex 755 drive 51
download velocity profile and jerk rate
program 207
drive NV
choose as motor data source
PowerFlex 755 drive 50
drive selection 13

drive status indicators 186

E

easy method for programming jerk 198
effects of velocity profiles 199
enable axis test mode 148
encoder marker and commutation function
check 122
EtherNet/IP drives
available for integrated motion 12
example motion control program
ladder logic 206
examples of easy method for programmingjerk
198
exception actions
configure 188

F

faults
manage motion 187
status 189

faults and alarms 183 - 193

action 184

alarms 184

clear log 184

condition 184

data monitor 185

date and time 184

drive status indicators 183

end state 184

faults 184

indicator 184

log 183

quick view 183, 185

source 184

tag monitor 183
faults and alarms dialog box 183

quick view pane 185
feedback only axis configuration example 78

feedback polarity 130
feedback position 160
feedback-only axis propertie for Kinetix drives

configure using 842E-CM integrated motion
encoder 87

feedforward tuning parameters 174

filters tuning parameters 175

frequency control with no feedback axis
configuration example 85, 103, 109

gains to tune

customize 46
glossary of terms 227

home offset 160
homing 155 - 168
active 156
axis 155
examples 156
guidelines 155
passive 156
homing examples
active 156
passive 159
hookup tests 123
adjust motor and feed back polarity 122
check encoder marker and commutation
function 122
checking cabling 122
establishsenseofpositivemotordirection122

incremental feedback position 160
inhibit axis 191

J
jerk
definition 197
easy programming 198
jerk rate calculation 199
convert % of time to engineering units 201

specify jerk in units/sec3 202
unique program considerations 202

Kinetix 350 drive

description 12
minimum version of Studio 5000 Logix
Designer application 12
supported axis types 12
voltage ranges 12
Kinetix 5500 drive

axis configuration example
velocity control with motor feedback 81
description 12
load observer 136
minimum version of Studio 5000 Logix
Designer application 12
supported axis types 12
voltage ranges 12
Kinetix 5700 drive

axis configuration example

Rockwell Automation Publication MOTION-UMOO3P-EN-P - January 2025 231



Index

232

frequency control with no feedback 85
catalog number
choose as motor data source 48
description 12
load feedback
configure 55
load observer 136
master feedback
configure 55
minimum version of Studio 5000 Logix
Designer application 12
motor NV
choose as motor data source 50
nameplate
choose as motor data source 49
nonvolatile memory
choose as motor data source 50
supported axis types 12
voltage ranges 12
Kinetix 6500 drive
description 13
load observer 136
minimum version of Studio 5000 Logix
Designer application 13
supported axis types 13
voltage ranges 13
Kinetix drive
axisconfigurationexampleusingControlLogix
controller 87
Kinetix drives
axis configuration example
feedback only 78
position loop with dual feedback 74
position loop with motor feedback only
Tl
axis configuration examples 71 - 89

L

ladder diagram (LD) 205
ladder logic motion control program example
206
LD
ladder diagram 205
limits tuning parameters 176
linear actuator 119, 121
linear actuator load type 121
load dialog box 133
load feedback

configure for Kinetix 5700 drive 55
load observer 135 - 137

Kinetix 5500 drive 136

Kinetix 5700 drive 136

Kinetix 6500 drive 136
load ratio data from motion analyzer 141
load type 119, 121

direct coupled linear 120

direct coupled rotary 120

linear actuator 121

rotary transmission 121
loop responses 169

machine home/reference 160

MAFR

Motion Axis Fault Reset 172
MAH

Motion Axis Home 172
MAJ

Motion Axis Jog 172
MAM

Motion Axis Move 172
manual tune 169 - 181

current tuning configuration 169
determine when to 169
loop responses 169

manual tuning parameters

compensation parameters 174

feedforward parameters 174

filters parameters 175

limits parameters 176

planner parameters 177

torque parameters 177
manually tune an axis 169 - 181

determine when to 169
marker homing sequence 155

marker pulse

check 128
marker test

run 128
MAS

Motion Axis Stop 172
master feedback for Kinetix 5700 drive

configure 55
master speed 217

MDS

Motion Drive Start 172
MDSC

lock position 217
program rate 218
program time 219
programming motion 217
monitor tags with quick watch window 178

Motion Analyzer 13
motion analyzer

load ratio data 141
Motion Arm Output Cam 208

Motion Arm Registration 208
Motion Arm Watch Position 208
motion attributes

configuration attributes 157
motion homing configuration 159
Motion Axis Fault Reset 207

Motion Axis Gear 208

Motion Axis Home 208

Motion Axis Jog 208

Motion Axis Move 173, 208

Motion Axis Position Cam 208
motion axis shutdown 207
Motion Axis Shutdown Reset 207
Motion Axis Stop 208

Motion Axis Time Cam 208
Motion Calculate Cam Profile 208
Motion Calculate Slave Values 208
Motion Change Dynamics 208
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Index

motion configuration instructions
Motion Run Axis Tuning (MRAT) 209
Motion Run Hookup Diagnostic (MRHD) 209
motion control instructions 205
ladder diagram (LD) 205
sequential function chart (SFC) 205
structured text (SD) 205
motion control program
ladder logic example 206
motion control system
scaling 19
Motion Coordinated Change Dynamics 209
Motion Coordinated Circular Move 209
Motion Coordinated Linear Move 209
Motion Coordinated Shutdown 209
Motion Coordinated Shutdown Reset 209
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