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Motion Product Family

CIP Motion Drives Sercos Drives Standalone Drives
Ethernet/IP
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Troubleshooting Overview

What is troubleshooting?

= Troubleshooting Is a process

= Start broad and simple

= Gather information

= Utilize available resources

= Don't Panic!

http://www.clipartpanda.com/clipart_images/19-clip-art-problem-solving-6268632
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Troubleshooting Overview

Basic Troubleshooting Methodology

« Evaluate symptoms
= The description of problem is typically a symptom(s) of the problem
« Zeroin on an area
= |solate devices or sections of the machine where possible
» Build a foundation
= Test known causes
« Work up to the problem

= Troubleshooting is a process of trial and error
» Repair/ Replace

Evaluate Zero In On Build a WOrIT(hle I Repair /

Symptoms An Area Foundation Problem Replace
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Troubleshooting Overview

Where do | start?

= Look at the equipment!

Equipment displays and LED’s

Error codes

What changed?

New Install or Running System?
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o Automation
Faults, Errors, and Inhibits

Faults
= Condition preventing operation of the servo drive

= Caused by improper use of the servo drive
Errors

= Motion Instruction could not be completed due to

Improper state for operation

= Bad Instruction Arguments
Inhibits

= Condition preventing the servo from being enabled
= Safe Torque Off
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AXxIs Faults: Fault Codes

Locating Drive Faults & Demo_Main

> Spindle

= Look at the drive display, record the error P XYZ.X

’@m [i= Hide Controller Organizer

code and LED color pattern BXVZ_Z
5 X_Axis
DY _Axis

Open Logix and use the quick view pane to 7 s |
determine type of fault 5 CNC_Syswemm

% XYZ_Coordinate_System

Collapse All
Expand All

Show Quick View

View the fault code in Axis.AxisFault

> X_Axis
Y _Axis

View the fault log in the axis properties of 2 pis

#» CNC Svstem
1 L, 2198-H003-ERS2 Kinetix_5500
Log|X L ID Axis 1 -192.168.:.5Ix
/pe AXIS_CIP_DRIVE
escription
. . . . xis State Faulted
View the online fault log for CIP axis drives s o oy (v Poritd)
pdate Period 4.0ms
xis Fault PhysicalAxisFault, FeedbackDatalossFLFault
lodule Faults No Faults
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Fault Logs

ATEZREL D Kinetix 5500 Au?omaﬁglr:

Expand Minimize | Fault Log @
B Home

ﬁ Diagnostics Fault Log (Most Recent on Top) (Real Time)
-_—
Fault Logs . CipTime{GMT): Thu Jan 1 01:18:50 1970 Faultld: FLT 515 - CONV OVERCURRENT

@ Fault Log . CipTime{GMT): ThuJan 1 01:18:50 1970 Faultld: FLT S04 - MTR OVERSPEED UL
. CipTime{GMT): Thu Jan 1 01:18:50 1970 Faultld: LT 503 - MTR. CVERSPEED FL
. CipTime(GMT): Thu Jan 1 01:18:43 1970 Faultld: FLT 504 - MTR. OVERSPEED UL

. CipTime{GMT): Thu Jan 1 01:18:28 1970 FaultId: 15 FLT 515 - CONV OVERCURRENT

Kinetix 300 Ultraware / Ultra 3000

0 E04: 39150:4 Motor Overtemperature Fault
a1 EO4: 39081:20 Motor Overtemperature Fault
02 El6: 39074:10 Overtravel Fault

02 El6: 39026:20 Overtravel Fault

04 E19: 39023:20 Excess Following Error Fault
EQ7 Feedback lost: Bad feedback signals/data. 05 E19: 38%6Z:40 Excess Following Error Fault

- - T 08 E4Z: 38955:20 Unrecognized Error

Device Time ! o7 E06: 3B748:00 SERCOS Hardware Overtravel
EOQ7 00:00:04 Feedback lost: Bad feedback signals/data. oz EOR: 38747:50 SERCOZ Hardware Overtravel

E07 05:47:55 Feedback lost : Bad feedback =i |z/data. 09 E06: 38747:40 SERCOS Hardware Overtravel
EEC a0 40 BRcashaiANg 28 10 E04: 38727:20 Motor Overtemperature Fault

EQ7 02:34:35 Feedback lost: Bad feedback signalz/data. 11 E4Z: 38698:20 Unrecognized Error

EQ9 00:00:05 Under Voltage 12 E4Z: 38695:00 Unrecognized Error

: 13 : : i
EO7 00:38:39 Feedback lost: Bad feedback signals/data. i Eig ggggggg éggegge;—rg?ioifigegiiﬁ; g:ﬁi;

EOQ7 00:56:40 Feedback lost: Bad feedback signalz/data.

CIP Axis Fault Log

Categories:

L General [ __ | Sercos Event / Fault Log
=¥ Date/Time o Source Condition Action End State

¥ 12/31/1969 19:10:... Faults Cleared Fault Log Reset Mo Action Mo Action

Analyzer r10: og Technote 56209
o 1273171969 19:10:05 Mo Alarms Alarm Log Reset Alarm Off

Motor Feedback ¥ 12/31/1969 19:23:08 Faults Cleared Connection Reset No Action No Action

Scaling %% 12/31/1969 192330 Faults Cleared Fault Reset No Action No Action
Hookup Tests
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Drive Faults: Troubleshooting AUgon

User Manual

Understanding Drive Faults

Table 91 - FLT Sxx Fault Codes

Exception Code on Display Exception Text Problem

Anillegal state transition of !

= Open the drive manual and read the fault .
description and solution ' S|

Motor speed has exceeded 1.
maximum speed.

FLT 503 — MTR OVERSPEED FL- 0
Motor Dverspeed
Factory Limit Fault

FLT 503 — MTR OVERSPEED FL- 1 ﬁ“”"’“”“’q“e“‘? i

Mator Dverspeed Motor speed has exceeded i

= Search for fault code on the knowledgebase ===t |udai | moedawici

Calculations based on the mi
thermistor indicate that the

factory temperature limit ha
Motor Dvertemperature am‘{m_ e ;

Factory Limit Fault The nn sub-cade is defined a
01: Motor Thermostat or The

= Call R.A. Technical Support (440)-646-3434

Knowledgebase

What Do You Need Help With?
= Motion Group Direct Dial Code 401

Enter search keywords:

Kinetix 5500 E19

FLT 505 — MTR OVERTEMP FL nn

Search Tips
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Drive Faults: Hardware

Troubleshooting Hardware
= Verify correct motor catalog against project

Correct cables + wiring for flying lead
Verify cable continuity with meter
Network Connections

Swap with a working system

Troubleshooting Load
= |nspect Mechanics

= Verify Lubrication / Binding / Interference
= Trend motor actual current
= Trend position and velocity error

PUBLIC Copyright © 2016 Rockwell Automation, Inc. All Rights Reserved. 13




Rockwell
Automation

Drive Faults Troubleshooting: Example

Wigets Inc. wishes to run more product on
their servo lift every day. Now every so often
the machine stops running...

PUBLIC Copyright © 2016 Rockwell Automation, Inc. All Rights Reserved. 14



Drive Faults Troubleshooting: Example

Ainet - Souu

S13
Inv. Overload

PUBLIC

- Motion Groups
=& Demo_Main
52000 Axis_1
A K2000_Axis_2
3 Kinetix300_Demo
2 Kinetix_350
-# Kinetix_5500

Rockwell
Automation

Chapter7  Troubleshoot the Kinetix 5500 Drive System

Table 55 - FLT Sxx Fault Codes (continued)

Exception Code on Display

Exception Text

FLT 510 — INV OVERCURRENT

Inverter Qvercurrent Fault

FLT 517 — INV OVERTEMP FL

Inverter Overtemperature
Factory Limit Fault

FIT 513 — INV OVERLOAD FL

Inverter Thermal Overload
Factory Limit Fault

LR Kinetix 5500

[l
L agnaes
o Lnga
Bromiss

it Loy { Mt B o Tz} [ Ths)
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Drive Faults Troubleshooting: Example

‘ /Re Tune Motor
- \ /Reduce Velocity / Acceleration

“r“ Decrease Load

/ Upgrade to a larger motor/drive
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Clearing Axis Faults

. MAFR
Clearlng FaUItS Motion Axis Fault Reset

Axis Kinetix 5500 [

= MAFR / MASR Motion Contral My MAFR

-3 K2000_Axis_2
. . BgKine Goto Maodule
Motion Direct Biane
2 Kine
-5 Kine
-5 Kine Fault Help

Clear Axis Faults —
Right Click -> Clear Axis Faults

Jariod 2 Copy Ctrl+C
Name Paste Ctrl+V

Delete De

Monitor Axis Tag

il

wilt
S Motion Direct Commands... —
Power CyCIe - Manual Tune...

Errar

Motion Generator...

Cross Reference

Print 4

Self-Clearing Faults

Properties Alt+Enter
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Motion Instruction Errors

What is a Motion Instruction Error?

= |nstructions that cannot complete

MAM

= Axis State Errors oS MO ik 5500
is inetix_

Motion Control Motion_Tag
= Syntax Errors Maove Type 0

Position 360

= Bad Programming Practices

Speed 90

Speed Units  Units per sec

W
W

PUBLIC Copyright © 2016 Rockwell Automation, Inc. All Rights Reserved. 19
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Motion Instruction Errors

Locating Motion Instruction Errors VAW

4 Motion Axis Move
Az Kinetix_5500 (]
Motion Control  Motion_Tag

= (5o online with your controller and watch Move Type :
the COde r'un Position 360

Speed 90

Speed Units  Units per sec

ERR value .

EXERR value

Motion_Tag.ER Controller

Duplicate Motion Control Tag + Moton_TagERR | Contioller

+ Motion_Tag.EXERR Controller

Control bit unlatching

PUBLIC Copyright © 2016 Rockwell Automation, Inc. All Rights Reserved. 20
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Motion Instruction Errors

Understanding Motion Instruction Errors
= Error Code Table (MOTION-RMO002 Appendix A)
= F1 - Logix Help

= Knowledgebase

= Don'’t automatically reset the instructions

PUBLIC Copyright © 2016 Rockwell Automation, Inc. All Rights Reserved. 21



Rockwell
Automation

Motion Instruction Error Example

WMAM

1 Motion Axis Move

Axis Kinetix_ 5500 [
Maotion Control  Motion_Tag
Move Type 0

Motion_Tag.ER |Contro|ler |
+ Motion_Tag.ERR |Controller |

Puosition 360
Speed 90

Speed Units  Units per sec

ot
W

Corrective Action or Cause MNotes

New check for a secondary Instruction overlap on top of an active | Not Allowed While Stopping

Stop instruction. You cannot overlap certain Motion instructions
while stopping. Wait for the first instruction to
complete before starting the second
instruction.

We notice that the MAM is issuing before the previous MAS is completed

Adding a condition that the MAS.PC bit must be active before issuing the
MAM instruction prevents this error from happening again!
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Motion Axis Configuration Errors

What is a Configuration Error?
= |ncorrect data preventing the drives from operating

= Firmware Mismatch
= Product Mismatch
= Motor Mismatch
= |P or Node addresses

= Bad axis configuration values (Attribute Error)
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AXIs State

SERCOS
“RaceTrack” — Not configured
0 - Looking for ring

- Looking for active nodes

- Configuring communication
- Configuring nodes
- Configured and active

PUBLIC

Rockwell
Automation

CIP
0 - Initializing
1 - Pre-Charge
2 - Stopped

4 - Running

8 - Faulted

10 - Shutdown...

Copyright © 2016 Rockwell Automation, Inc. All Rights Reserved.
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Motion Group Synchronization

What is Motion Group Synchronization?
= Logix processor verifies all axes are ready to perform motion

Why do | care about it?

= No axes can be used until all are “happy” and ready to

be used.
What causes failed synchronization?

Missing or unconnected drives
Incorrect motor in axis configuration
Bad network health

Incorrect axis configuration parameters
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Axis Configuration Error Example
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Troubleshooting Group Synchronization

Troubleshooting

= Look for yellow triangles on axes

= Quick view pane

= Attribute errors

= Look for yellow triangles on modules

= Module errors

= Missing Hardware

PUBLIC

EI 8 [2]1 1756-EN2T EN2T

& & Ethernet

§ 1756-EN2T EN2T

Rockwell
Automation

Type

MOTION_GROUP Periodic

Description

Coarse Update Period

4.0 ms

Timing Model

One Cycle

Group Status

Mot Synchronized

Group Fault

Mo Faults

Axis Fault

PhysicalAxisFault, ModuleFault

EI@ Motion Groups
58 Demo_Main

%5 K2000_Axis_1
%5 K2000_Axis_2
%5 Kinetix300_Demo
o % Kinetix_350

A > Kinetix_5500

Type

AXIS_CIP_DRIVE

Description

Axis State

Faulted

Safety State

Unknown (Mo Motion Connection)

Update Period

4.0 ms

Axis Fault

ModuleFault

Module Faults

ControlSyncFault, ModuleConnFault

Group Fault

¥ -Y2198-HO03-ERS2 Kinetix_5500

Mo Faults

] Associated Axes

Description

Power Structure

2198-H003-ERS52

Status

Connecting

Module Fault

(Code 16#0204) Connection Request Error: Connection request timed out.
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Troubleshooting Noise

What is Electrical Noise?
= Electromagnetic Radiation

= Unwanted signal fluctuations

What causes Electrical Noise?
= Contactors / Transformers
= Cabinet Chillers / Air Conditioners

= \V/FDs / Servo Drives!
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Troubleshooting Noise

Rockwell
Automation

What is Electrical Noise important with servo drives?

PUBLIC

Drives Generate Noise
Sensitive Signals

Faults

Failed Network Communications
Poor Motion Performance

Unintended Motion / Audible Noise

Copyright © 2016 Rockwell Automation, Inc. All Rights Reserved. 31
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Troubleshooting Noise

How to | minimize noise issues with my drives?

= Clamp Motor Power Cables

= Trim Motor Power and Feedback Cables to Length
Separate Motor Power and Feedback Cables
Drive Mounting
Line Power Filtering

GMC-RM001
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Diagnosing Noise

How can | measure if | have electrical noise?
= Oscilloscope

Encoder Signal Lines

Shield Jackets

Incoming AC Line

E-field Sniffing
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Motion Networks

Join us for the upcoming

Genius Webinar on Motion Networks!
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Conclusion Aufomaton

= General Troubleshooting
= Drive Faults

= Motion Instruction Errors

= Configuration Errors

= Noise Mitigation and Troubleshooting
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Reference Materials

Manuals
Motion Instruction Manual: Publication: MOTION-RMO00?2

SERCOS / Analog Startup: Publication: MOTION-UMO001
CIP Configuration & Startup: Publication: MOTION-UMOO03

Control of Electrical Noise: Publication GMC-RM001
Knowledgebase & Sample Code
Sercos Drive Fault Log AOI: Sample Code Library

Sercos Ring Event / Error Logging: 56209

Recommended Wiring Practices: 49795

PUBLIC Copyright © 2016 Rockwell Automation, Inc. All Rights Reserved.

36


http://literature.rockwellautomation.com/idc/groups/literature/documents/rm/motion-rm002_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/um/motion-um001_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/um/motion-um003_-en-p.pdf
http://literature.rockwellautomation.com/idc/groups/literature/documents/rm/gmc-rm001_-en-p.pdf
http://search.rockwellautomation.com/search?q=inmeta:XLANGUAGE%7E*&client=samplecode&filter=0&ie=UTF-8&oe=UTF-8&output=xml_no_dtd&proxystylesheet=samplecode&site=sample_code&getfields=*&lang=en&hl=en
https://rockwellautomation.custhelp.com/app/answers/detail/a_id/56209/page/1
https://rockwellautomation.custhelp.com/app/answers/detail/a_id/49795/page/1
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Thank You & Questions

Rockwell Automation Technical Support: (440)-646-3434
| Direct Dial Code 401
w PUBLIC
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www.rockwellautomation.com
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@ Allen-Bradley - Rockwell Software Automation

Copyright © 2016 Rockwell Automation, Inc. All Rights Reserved. 37



	Troubleshooting of Motion Systems
	Agenda
	Motion Product Family
	Agenda
	Troubleshooting Overview
	Troubleshooting Overview
	Troubleshooting Overview
	Faults, Errors, and Inhibits
	Agenda
	Axis Faults: Fault Codes
	Fault Logs
	Drive Faults: Troubleshooting
	Drive Faults: Hardware
	Drive Faults Troubleshooting: Example
	Drive Faults Troubleshooting: Example
	Drive Faults Troubleshooting: Example
	Clearing Axis Faults
	Agenda
	Motion Instruction Errors
	Motion Instruction Errors
	Motion Instruction Errors
	Motion Instruction Error Example
	Agenda
	Motion Axis Configuration Errors
	Axis State
	Motion Group Synchronization
	Axis Configuration Error Example
	Troubleshooting Group Synchronization
	Agenda
	Troubleshooting Noise
	Troubleshooting Noise
	Troubleshooting Noise
	Diagnosing Noise
	Motion Networks
	Conclusion
	Reference Materials
	Thank You & Questions

