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1. Copyright and Disclaimers

The information contained herein is the property of Universal Robots A/S and shall not be
reproduced in whole or in part without prior written approval of Universal Robots A/S. The
information herein is subject to change without notice and should not be construed as a
commitment by Universal Robots A/S. This document is periodically reviewed and revised.
Universal Robots A/S assumes no responsibility for any errors or omissions in this document.
Copyright © 2009-2026 by Universal Robots A/S.

The Universal Robots logo is a registered trademark of Universal Robots A/S.

@ NOTICE
Universal Robots continues to improve reliability and performance of its
products, and therefore reserves the right to upgrade the product without prior
warning. Universal Robots takes care that the content of this document is
precise and correct, but takes no responsibility for any errors or missing
information.

NOTICE
Universal Robots disclaims any liability, even if all guidelines in this document
are followed.

e-Series

Service Handbook
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2. Introduction

2.1. About This Document

Purpose The purpose of this service manual is to help Universal Robots (UR) users and integrators to
safely perform service-related operations and troubleshooting.

Universal Robots industrial robots are designed using high-quality components to ensure
long product life cycle. However, improper use of a robot or robot parts will cause failures. If,
for example, the robot is overloaded, dropped during relocation, damaged by collision or any
other improper use, the warranty will be void.

Universal Robots recommends the user notto repair, adjust, or make other interventions in
the mechanical or electrical systems of the robot without first consulting a UR-certified
service engineer. Any unauthorized repair and/or troubleshooting work(s) voids the
warranty. Service-related operations and troubleshooting should only be performed by
qualified personnel.

Before performing service-related operations, stop the robot program and disconnect the
main power to any potential dangerous tool on the robot or its surroundings.

In the event of a defect, Universal Robots recommends ordering new parts from the
Universal Robot distributor where the robot was originally purchased. Alternately, parts can
be ordered from the nearest distributor, details of which can be obtained from Universal
Robots official website at www.universal-robots.com.

2.2. Company Details

Where we Universal Robots A/S

are Energivej 51
DK-5260 Odense Denmark
Tel.: +45 89 93 89 89

2.3. Safety Message Types

Service Handbook 1 e-Series
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2. Introduction

Description

Safety messages are used to emphasize important information. Read all the messages to

help ensure safety and to prevent injury to personnel and product damage.

WARNING

serious injury.

WARNING: ELECTRICITY

death or serious injury.

WARNING: HOT SURFACE

and non-contact proximity.

CAUTION

GROUND
Indicates grounding.

- B> B B P

PROTECTIVE GROUND
Indicates protective grounding.

NOTICE

READ MANUAL

S & ©®

manual.

Indicates a hazardous situation that, if not avoided, can result in death or

Indicates a hazardous electrical situation that, if not avoided, can result in

Indicates a hazardous hot surface where injury can result from contact

Indicates a hazardous situation that, if not avoided, can result in injury.

Indicates the risk of damage to equipment and/or information to be noted.

Indicates more detailed information that should be consulted in the

e-Series
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3. Handling Electrostatic Discharge (ESD)-Sensitive Parts UNIVERSAL ROBOTS

3. Handling Electrostatic Discharge (ESD)-
Sensitive Parts

CAUTION

Static Sensitivity Device

ALWAYS WEAR YOUR
WRIST STRAP

PCB, an ESD-sensitive part

To prevent damage to ESD-sensitive parts, that is, printed circuit board (PCB), follow the
instructions below in addition to all the usual precautions, such as turning off the power before
removing the PCB. See section Complete Rebooting Sequence.

NOTICE
Be sure you have intact ESD wristband and a spare ESD bag before replacing
any ESD-sensitive parts.

ESD Wristband PCB ESD Bag

Service Handbook 3 e-Series
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NOTICE
Keep the ESD-sensitive part in its original shipping container (a special "ESD
bag") until the part is ready to be installed.

NOTICE
Put the ESD wristband on your wrist. Connect the wristband to the system
ground point. It discharges any static electricity in your body to ground.

NOTICE
Replacing an ESD-sensitive part in a safe way is important to avoid damage to
the part. It is important to take precautions when handling an ESD-sensitive part.

ESD wristband connection to the system ground

e-Series 4 Service Handbook
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NOTICE
Hold the ESD-sensitive part by its edges. Do not touch its pins or hold directly on
any exposed prints.

NOTICE
First place the OLD part in the spare ESD bag, then take out the NEW part
of the ESD bag.

Service Handbook 5 e-Series
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3. Handling Electrostatic Discharge (ESD)-Sensitive Parts

NOTICE

Do not place the ESD-sensitive part on nonconductive material or on metal
tables/surfaces. If you must put down the ESD-sensitive part for any reason,
then first place it into the ESD bag.

e-Series

6 Service Handbook
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NOTICE

Machine covers and metal tables/surfaces are electrical grounds. They increase
the risk of damage because they make a discharge path from your body through
the ESD-sensitive part. (Large metal objects can be discharge paths without
being grounded.)

Service Handbook 7 e-Series
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NOTICE
If handing an ESD-sensitive part to another person, ensure both are wearing
ESD wristband, attached to the system ground point.

NOTICE

Extra care is needed when working with ESD-sensitive parts during cold weather
and when heating is used, because low air humidity increases accumulation of
the static electricity.

e-Series 8 Service Handbook
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4. Recommended Inspection Activities

Description This chapter provides graphical and tabular information for UR robot inspection activities
for:

* Robotarm
* Control box

* Teach pendant

4.1 Robot Arm

4.1.1. Inspection Plan

UR The table below is a checklist of the type of inspections recommended by Universal Robots.
inspection Perform inspections regularly as advised in the table. Any referenced parts found to be in an
types unacceptable state must be rectified or replaced.

See the following sections for detailed guidance:

* Visual Inspection: Robot arm

* Pre-Use Assessment

* Robot Arm
Inspection action type Timeframe
Monthly Biannually Annually

1 Check blue lids * \ X

2 Check blue lid screws F X

3 Check flat rings Vv X

4 Check robot cable \Y X

5 Check robot cable connection \ X

6 Check Robot Arm mounting bolts F X

*

7 Check Tool mounting bolts * F X

8 Check screws/bolts on joints * F X
V =Visual inspection F = Functional inspection * = Must also be checked after heavy
collision

Service Handbook 9 e-Series
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4.1.2. Visual Inspection: Robot arm

NOTICE
Using compressed air to clean the robot arm can damage the robot arm
components.

* Never use compressed air to clean the robot arm.

NOTICE
If any damage is observed on a robot within the warranty period, contact the
distributor where the robot was purchased.

%
@@

e

s

i

Move the Robot Arm to ZERO position, if possible.

Turn off and disconnect the power cable from Control Box.

Inspect the cable between Control Box and Robot Arm for any damage.
Check the base mounting bolts are properly tightened.

Check the tool flange bolts are properly tightened.

AL o

Inspect the flat rings for wear and damage.
* Replace the flat rings if they are worn out or damaged.
7. Inspect the blue lids on all the joints for any cracks or damage.
* Replace the blue lids if they cracked or damaged.
8. Inspect the screws used for the blue lids are in place and properly tightened.

* Replace ortighten screws, if necessary.
+0.05Nm
Correct the torque value for screws on the blue lids to 0.4 Nm —2.054m

e-Series 10 Service Handbook
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4.1.3. Functional Inspection

Do functional inspections to ensure the robot arm and its screws, bolts and tools are not loose.
Use a correctly calibrated torque wrench, specified in Torque Values to check the screws and
bolts listed in the inspection plan.

4.1.4. Cleaning Your Robot

Cleaning
Methods

To address the dust, dirt, or oil on the robot arm and/or Teach Pendant, simply use a cloth
alongside one of the cleaning agents provided below.

Surface Preparation: Before applying the below solutions, surfaces may need to be
prepared by removing any loose dirt or debris.

Cleaning agents:
* Water
* 70% Isopropyl alcohol
* 10% Ethanol alcohol

* 10% Naphtha (Use to remove grease.)

Application: The solution is typically applied to the surface that needs cleaning using a
spray bottle, brush, sponge, or cloth. It can be applied directly or diluted further depending
on the level of contamination and the type of surface being cleaned.

Agitation: For stubborn stains or heavily soiled areas, the solution may be agitated using a
brush, scrubber, or other mechanical means to help loosen the contaminants.

Dwell Time: If necessary, the solution is allowed to dwell on the surface for a up to 5 minutes
to penetrate and dissolve the contaminants effectively.

Rinsing: After the dwell time, the surface is typically rinsed thoroughly with water to remove
the dissolved contaminants and any remaining cleaning agent residue. It's essential to
ensure thorough rinsing to prevent any residue from causing damage or posing a safety
hazard.

Drying: Finally, the cleaned surface may be left to air dry or dried using towels.

WARNING
DO NOT USE BLEACH in any diluted cleaning solution.

Service Handbook
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é WARNING
Grease is an irritant and can cause an allergic reaction. Contact, inhalation or
ingestion can cause illness or injury. To prevent illness or injury, adhere to the
following:

* PREPARATION:
* Ensure that the area is well ventilated.
* Have no food or beverages around the robot and cleaning agents.
* Ensure that an eye wash station is nearby.
* Gather the required PPE (gloves, eye protection)
* WEAR:

* Protective gloves: Oil resistant gloves (Nitrile) impermeable and
resistant to product.

* Eye protection is recommended to prevent accidental contact of
grease with eyes.

* DO NOT INGEST.

* Inthe event of
* contact with skin, wash with water and a mild cleaning agent
* a skin reaction, get medical attention

* contact with the eyes, use an eyewash station, get medical
attention.

* inhalation of vapors or ingestion of grease, get medical attention
* After grease work

* clean contaminated work surfaces.

* dispose responsibly of any used rags or paper used for cleaning.

* Contact with children and animals is prohibited.

In rare cases, very small amounts of grease can be visible from the joint. This does not affect the
function, use, or durability of the joint.

e-Series 12 Service Handbook



4. Recommended Inspection Activities UNIVERSAL ROBOTS

4.2. Control Boxand Teach Pendant

4.2.1. Inspection Plan

Description Table below is a checklist of the type of inspections recommended by Universal Robots.
Perform inspections regularly as stated in the table. Any referenced parts found to be in an
unacceptable state must be corrected or replaced.

See the following sections for detailed guidance:
* Functional and Safety Inspection
* Visual Inspection: Control Box
* Pre-Use Assessment

* Control Box

Inspection Inspection action type Time Frame
checklist :
Monthly Biannually Annually
1 Check emergency stop on teach F X
pendant
On a standard TP: check the F X
2 & 3 | freedrive button by pressing it
gently.
On a 3PE TP: check the 3PE
buttons pressing them gently.
Check backdrive mode F X
Check freedrive mode F X
4 Check safety inputs and outputs(if | F X
connected)
5 Check teach pendant cable and V X
connector
6 Check and clean air filters on \% X
control box
7 Check terminals in control box F X
8 &9 | Check electrical grounding <1Qto | F X
control box
Check main power to control box F X

V =Visual inspection F = Functional inspection

Service Handbook 13 e-Series
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4.2.2. Functional and Safety Inspection

NOTICE
Robot safety functions is highly recommended to be tested monthly to ensure
correct function.

Numbered instruction per parts of teach pendant

Emergency stop button on the teach pendant:
1. Press the emergency stop button of the teach pendant. See figure 3.2.
2. Observe the robot stops and shuts off power to the joints.

3. Power on robot again.

Emergency button of teach pendant

e-Series 14 Service Handbook
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Freedrive
Description Freedriving the robot allows quickly check if the robot is functioning normally and mounting
settings and payload are correctly specified.
Detailed description of the Freedrive could be found in the Freedrive section.
To test 1. Set Active Payload to zero if there are no tools attached to the robot arm.
Freedrive Alternatively, set the Active Payload, TCP (tool center point) and CoG (center of
gravity) according to tool specifications.
See Payload and Center of Gravity for details.
2. Tomove the robot arm in Freedrive, see figure below.
Standard TP 3PETP
On a standard teach pendant (TP), press On a 3PE TP, rapidly light-press,
and hold the Freedrive button. release, light-press again, and keep
holding the 3PE button in this position.
3. Pull/Push the robot arm to a horizontally elongated position and release. See figure
below.
. v
AN
Elongated horizontal position of UR robot
4. Verify the robot arm can maintain this position without support while you are
pressing the Freedrive or 3PE button.
Backdrive

Service Handbook 15 e-Series
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If the robot arm is close to colliding with something, you can use the backdrive function to move
the robot arm to a safe position before (re)initializing it.

1. Press On to enable power. Status changes to Robot Active.

Robot Status

Active Paytoad Instaliation Peyloact i
[ 0.00% g

Robot status and payload information in the teach pendant.

2. Press and hold Freedrive. Status changes to Backdrive, as shown in figure 3.6.

Standard TP 3PETP
Freedriving a standard TP and 3PE TP.

NOTICE
The robot arm is “heavy” to move around in Backdrive, so efort is required
to move the joints.

MANDATORY ACTION
You must test Backdrive mode on all joints.

3. Move robot as in Freedrive. Joint brakes are released where needed once the Freedrive
button is activated.

Safety settings

Verify the robot safety settings comply with the robot installation risk assessment.

Additional safety inputs and outputs are still functioning

Check which safety inputs and outputs are active and that they can be triggered via PolyScope or
external devices.

Backup data See section Backup of Data

e-Series 16 Service Handbook
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4.2.3. Visual Inspection: Control Box

1.
2.
3.

Disconnect the power cable from the control box.
Check the control board terminals are properly inserted. Do not ignore loose wires.

Check for any dirt/dust inside the control box. Clean with ESD vacuum cleaner, if needed.

NOTICE
Using compressed air to clean the Control Box can cause damage to the Control

Box components.

* Never use compressed air to clean the Control Box.

4.2.4. Cleaning TP and CB

Cleaning the
Teach
Pendant
Touch
Screen

Cleaning the
Control Box

Use a mild, industrial cleaning agent without thinning agents or any aggressive additives.
Do not use an abrasive material to wipe down the screen. Universal Robots does not
promote a specific cleaning agent.

Wipe down the Control box with a damp cloth, if necessary.
Use the cleaning recommendation listed in the user manual.

Service Handbook
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Replace he There is a filter on either side of the control box.

Control box 1. Gently remove the outer plastic frame by pulling where the red arrows are, as shown

Filters in the images below in figure 3.7. The frame tilts outward.

2. Replace filters.

Figure 3.7. Replace the Control box filters.

e-Series 18 Service Handbook
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5. Service and Replacement of Parts

Installation of a new spare part might require a software update to ensure full functionality.
Universal Robots always recommends updating to the latest software release or the current long-
term support software version.

See more here: 6.2 Software Updates on page 80

In this chapter, information are provided for services and parts replacements for:

* Pre-use assessment
* Robot arm
* Robot cable

* Control box

5.1. Pre-Use Assessment

Tests The following tests must be conducted before using the robot for the first time or after any
before first modifications are made. Verify all safety inputs and outputs are correctly connected. Test all
use connected safety inputs and outputs, including devices common to multiple machines or

robots, are functioning.

* Test the emergency stop buttons. Check the robot is stopped and the brakes are
engaged.

* Test the safeguard input stops the robot’s motion. If a safeguard reset is configured,
check that it must be activated before motion can resume.

* Test safety boundaries to ensure that Reduced Mode can switch the safety mode and
back.

* Test the Operational Mode switches, if connected. See icon on top right corner of user
interface to ensure the mode is changing.

* Test the Three-Position Enabling Device (3PE), if connected, to enable motion in
manual mode and test that the robot is under reduced speed control.

* Test that the System Emergency Stop Outputs can bring the entire system to a safe
state.

* Test that the system connected to Robot Moving Output, Robot Not Stopping Output,
Reduced Mode Output, or Not Reduced Mode Output can detect the output changes.

Read Section 9 to learn how to pack down and ship the robot and/or spare parts. Packing and
Shipping of Robot/Spare Parts

Service Handbook 19 e-Series
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5. Service and Replacement of Parts

5.1.1. Recommended Tools

Robot arm and
control box
components

Robot Arm

Control Box

Service tools - part no.: 200119

Service tools - part no.: 200119

I ynivERSAL ROBOTS

I ynivERSAL ROBOTS

Spirit level

or

Dual Robot Calibration tooling
part no.: 185500

Cabinet key SD card reader
(double-bit key)

e-Series

20
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5.72. Robot Arm

Joint names

Joint sizes

Joint names
Wrist 3 joint
Lower arm

Elbow joint

Upper arm

Base joint

Shoulder joint

Tool Force/Torque sensor

Joint size UR3e

Figure 4.1 Robot arm joint names

Joint size UR5e

| Joint size UR10e and UR16e

Figure 4.2 UR robot arm joint sizes

Service Handbook

21
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5. Service and Replacement of Parts

5.2.1. Movement Without Drive Power

Forced back-
driving

In the unlikely event of an emergency, when the robot power is either impossible or
unwanted, you can use forced back-driving or contact your Universal Robots distributor, if
this is not possible.

To perform forced back-driving you must push, or pull, the Robot Arm hard to move the
joint. Each joint brake has a friction clutch that enables movement during high forced

torque.

@

NOTICE

Moving the Robot Arm manually is intended for urgent emergency and
service purposes only.

The brake inside each joint is not designed for manual release.
Attempting to do so without proper training may cause damage to the
brake and other joint components. This will make the joint un-usable.
Do not move the joint more than necessary.

Not more than 160 degrees to ensure the robot can find its original
physical position.

CAUTION

Attempting to release a joint brake manually may result in injuries
personnel or damage to equipment.

e-Series

22 Service Handbook
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5.2.2. General Guidance to Separate Joint from Counterpart

Separating

joint from A WARNING

counterpart Before replacing any components inside the control box, it is important to
completely shut it down first. Follow the first three steps in Complete
Rebooting Sequence

NOTICE
Exercise caution when handling ESD-sensitive parts. See section 2:

Disassemble 1. Before repairing the robot, make sure the necessary tools are available:
* service tools with torque tools
* ESD wristband

* etc.

If you must disassemble the robot arm, you will need:
* new flatrings
* wearrings
* M3 and M4 tap tool ("roll tap" or "forming tap") for threads

* pre-coated screws or Loctite

MANDATORY ACTION

Before continuing, read the complete guide in this manual.

2. Move the robot to an appropriate position for disassembly.
3. Shut down the control box and remove the main power.

If necessary, dismount the entire robot arm from the work cell and placeiton a
solid surface.

5. Remove screws and the blue lid.

PG
((/
H [
\ [ ‘/,//
N N \? &

Service Handbook 23 e-Series
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6. Reattach one of the screws on one of the standoffs and mount the alligator clip on your
ESD wristband, as shown below.

A
ALad

NOTICE
Some connectors have a lock that must be engaged before it is pulled out of the
PCB.

7. Gently unplug the cable connectors without bending the PCB.

—

O

e-Series 24 Service Handbook



5. Service and Replacement of Parts UNIVERSAL ROBOTS

5.2.3. Joint Connection Types

Joint There are two different ways the joints are assembled.
connections
Screw Connection Clamp Connection

Head Size Torque Head Size Torque
+
1.4Nm 0.10Nm
-0.10Nm
Torx T10 +0.50Nm
0.9Nm for +0.10Nm
countersunk
Screws -0.10Nm Hex key 4 4.0Nm
+
3.0Nm 0.30Nm
-0.30Nm
Torx T20 050N
2.0Nm for +0.30Nm
countersunk
screws -0.30Nm

Service Handbook 25 e-Series
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5. Service and Replacement of Parts

5.2.4. Torque Values

Description
A CAUTION
Always refer to the newest version of the service manual when
disassembling and assembling any part of the robot arm and the control
box.
A CAUTION
Always use the specified torque values for the joint connections.
@ NOTICE
Click the torque tools a minimum of three times before use, to get the
correct calibrated torque.
p \ N N
gan N 17>
o]
Joint screw tightening torques below match Universal Robots service guidance (service
toolkit 200119).
UR3e From To Torque (regular) Torque (countersunk) Head size
Base [JO] Base joint 3.0Nm 2.0 Nm Torx TX20
[JO] Base joint [J1] Shoulder joint 3.0Nm 2.0 Nm Torx TX20
[J1] Shoulder joint Upper arm 3.0Nm 2.0 Nm Torx TX20
Upper arm [J2] Elbow joint 1.3 Nm 0.9 Nm Torx TX10
[J2] Elbow joint  Elbow counter part 1.3Nm 0.9 Nm Torx TX10
Elbow counter part Lower arm 1.3 Nm 0.9 Nm Torx TX10
Lower arm [J3] Wrist 1 joint 1.3 Nm 0.9Nm Torx TX10
[J3] Wrist 1 joint [J4] Wrist 2 joint 1.3Nm 0.9 Nm Torx TX10
[J4] Wrist 2 joint [J5] Wrist 3 joint 1.3 Nm 0.9 Nm Torx TX10
[J5] Wrist 3 joint Tool FT sensor 1.3 Nm 0.9 Nm Torx TX10
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URbe /

From To Torque (regular) Torque (countersunk) Head size
UR7e Base [JO] Base joint 4.0 Nm - Hex key 4 mm
[JO] Base joint  [J1] Shoulder joint 4.0 Nm - Hex key 4 mm
[J1] Shoulder joint Upper arm 4.0 Nm - Hex key 4 mm
Upper arm [J2] Elbow joint 4.0 Nm — Hex key 4 mm
[J2] Elbow joint  Elbow counter part 4.0 Nm - Hex key 4 mm
Elbow counter part Lower arm 4.0 Nm — Hex key 4 mm

Lower arm [J3] Wrist 1 joint 1.3Nm 0.9Nm Torx TX10

[J3] Wrist 1 joint  [J4] Wrist 2 joint 1.3 Nm 0.9 Nm Torx TX10

[J4] Wrist 2 joint ~ [J5] Wrist 3 joint 1.3 Nm 0.9 Nm Torx TX10

[J5] Wrist 3 joint  Tool FT sensor 1.3 Nm 0.9 Nm Torx TX10

UR10e / From To Torque (regular) Torque (countersunk) Head size
UR12e/ Base [JO] Base joint 4.0 Nm - Hex key 4 mm
UR16e [JO] Base joint  [J1] Shoulder joint 4.0 Nm - Hex key 4 mm
[J1] Shoulder joint Upper arm 4.0 Nm - Hex key 4 mm
Upper arm [J2] Elbow joint 4.0 Nm - Hex key 4 mm
[J2] Elbow joint Elbow counter part 4.0 Nm - Hex key 4 mm
Elbow counter part Lower arm 4.0 Nm - Hex key 4 mm

Lower arm [J3] Wrist 1 joint 3.0Nm 2.0 Nm Torx TX20

[J3] Wrist 1 joint  [J4] Wrist 2 joint 3.0 Nm 2.0Nm Torx TX20

[J4] Wrist 2 joint  [J5] Wrist 3 joint 3.0Nm 2.0 Nm Torx TX20

[J5] Wrist 3 joint  Tool FT sensor 3.0Nm 2.0 Nm Torx TX20
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5.2.5. Power and Communication Connector Types on the Joint
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Power plug There are two different power plug types and one plug type for communication.
types Power Plug Types

This plug can be removed by gently pulling in
the plug.

This plug has a lock. Use a flat-nose plier or
fingers to unlock and gently pull in the plug.

Communication Plug Type

This plug can be removed by GENTLY pulling
in the wire.
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5. Service and Replacement of Parts

5.2.6. Connector Location on Joints

Size 0-1

Size 0

Communication|

i

Size 1

010 © ¢ © 0f

Size 2

e-Series
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Size 2-3

Size 3

Size 4

Communication

Power - (Black)
Power + (Red)

Communication

Power - (Black)
Power + (Red)

Service Handbook
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R

Size 4

JCommunication|

Power + (Red)

Power - (Black)

Power + (Red)

‘panissal siybU | “S/V s10qoY |essanun Aq 9202-6002 @ wbuAdod
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5.2.7.Screw Connection

Screw The following two sections describe how to disassemble and assemble a joint with a
connection screw-connection.
location

Screw connection location
UR3e URb5e UR10e and UR16e

\l
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5. Service and Replacement of Parts

Disassembling Screw Connection

Screw 1.
disassemble

Remove the screws in the blue lid, then remove the blue lid as shown in section
General Guidance to Separate Joint from Counterpart

Gently remove the power and communications wires from the terminals, as shown
in section Power and Communication Connector Types on the Joint and Connector
Location on Joints.

Use a small flat-head screwdriver to push off the flat ring. Then slide the flat ring
over the joint.

\,\‘,\,\L‘
[ f»a
L/
(il
\U

Remove Teflon ring.

P

MANDATORY ACTION
The joint can fall off if not supported when removing the screws.

e-Series

34 Service Handbook



5. Service and Replacement of Parts UNIVERSAL ROBOTS

5. Firstremove the countersunk screws (a), then the remaining screws (b).

Note: Be very careful when removing the screws. Always use a correct-sized and
undamaged screwdriver. The screw head slots can easily be stripped.
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Assemble Screw Connection Joint

Screw The assembly procedure is done in reverse of the disassembly. However, a few things must
assembly be noted before assembly is begun.

@ NOTICE
* Remove old Loctite residue in the screw holes with a roll tap or forming

tap (size 2 M4; the rest M3) for threads before assembling the joint to get
the correct torque on the new screws.
* Always use new precoated screws when possible. If you must assemble
with old screws, carefully clean the screws and add Loctite 243 to the
screws before assembly.
* Always replace the flexible flat black ring with a new one to maintain the
IP classification.
* Replace the wear rings if extensive wear or damage is shown.

1. Orient the joints according to the marks (indicated by red arrows in the image below) and
gently push the two joints together.

2. Insert and tighten the hex countersunk screws according to the image below. Do not
exceed the recommended torque.
Example: 1,2, 3
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3. Insert and tighten the hex screws according to the image below. Do not exceed the
recommended torque.
Example: 1A, 1B, 2A, 2B, etc.

NOTICE
When mounting the blue lids, please refer to the table below for the correct

screw size.
Lid screw sizes screw qty.
Screw for mounting lid Joint size Oe, M2.5x5 3
Screw for mounting lid Joint size 1e, M3x6 3
Screw for mounting lid Joint size 2e, M3x8 3
Screw for mounting lid Joint size 3e, M3x12 4
Screw for mounting lid Joint size 4e, M3x8 6
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5. Service and Replacement of Parts

5.2.8. Clamp Connection

Clamp
connection
location

The following two sections describe how to disassemble and assemble a joint with a clamp
connection.

Clamp connection location
UR10e and UR16e

a8 v
l b
" +

URb5e

Disassembling Clamp Connection

Clamp
disassembly

1. Remove the screws in the blue lid, then remove the blue lid, as shown in section
General Guidance to Separate Joint from Counterpart.

2. Gently remove the power and communications wires from the terminals, as shown
in section Power and Communication Connector Types on the Joint and Connector
Location on joints.

3. Remove the black flat ring. You can use a small flat-head screwdriver.

e-Series
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4. Remove the screws and the clamp on one side.

MANDATORY ACTION
The joint can fall off if not supported when removing the clamp.
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Assembling Clamp Connection

Clamp The assembly is done in reverse of the disassembly. However, a few things must be noted
assembly before assembly is begun.

@ NOTICE
* Always replace the flexible flat black ring with a new one to maintain the
IP classification.
* Replace the foam seal on the clamps, if damaged, to maintain the IP
classification.
* Replace the wear rings if extensive wear or damage is shown.
* The dots must be aligned; otherwise, the connection cannot be made.

L i — N

!

é CAUTION

+ Joints should be assembled in a vertical position to ensure proper mating
between the joints.
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CE CAUTION

* Ensure the screws are inserted in the correct clamp.
+ Apply only to earlier version of brackets where one side has a circular marker.

When tightening the clamps, it must be done in steps. Do not exceed recommended torque:

Step 1: Tighten one side so there is a gap of 1.0mm to 1.5mm.
Step 2: Tighten the other side completely with 5.0Nm. +/- 0.50 Nm.
Step 3: Tighten the first side with 5.0Nm. +/- 0.50 Nm.

Step 4: Ensure same gap at both ends.
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5.2.9. ToolFlange

Description The tool flange is a screw connection and is disassembled like a joint with this connection.
See section Screw Connection
Power and communication plug is in the same plug.

\|Connector for
power and
/|communication
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5.2.10. Joint Verification PolyScope 5

Verification
steps

When a joint is replaced, it needs to be verified by the controller to be assigned the correct
ID. The screen below appear automatically when the robot arm is powered on for the first

time. Follow the steps.

1. Go to Initialize screen and press On.

WeE 2 +»QH

<unnamed=>
default

Robot Status

Power Booting
OFF

Robot Brake Robot
operational

Idle Release

| @ on

® OFF

Payload

1 Active Payload k used to temporarily ovemwrite the Installation Payload.

Active Payload

Installation Payload

0.00 kg

Confirm if Installation and Payload are correct and press the ON button to start.

Robot

A pop-up appears saying that joints need verification. Confirm the pop-up message
by pressing Check.

Joints need verification

' It seems that one or more joints were replaced. To mal<e sure

*  that all joints are properly installed, checl if the joints are moving
correctly.

3. Press Test joints to start joint verification.
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4. Move all joints with the arrows respective to each joint.

* If joints move as expected, press Valid, and a pop-up appears. Follow the pop-up
instructions.

* If joints do not move as expected, i.e., wrong joint moves or incorrect direction),
press Failed and a pop-up appears. Follow the pop-up instructions.

Robot Status

JOINTS VERIFICATION

@ Test joints | | @ OFF

Payload Robot

! Active Payload i used to temporarily ovemwrite the Installation Payload.

Active Payload Installation Payload

Move all the joints and verify they are mowving as expected.
Robot Joint Position

Base -85.46 °
L W |

’E Shoulder -55.37 °
P L |

Elbow -65.26 °
P |
Wrist 1 240.33 °
S N S|
T Wrist 2 358.62 °
L I B |
® wrist 3 78.30 °
O P |

O ©

Valid Failed
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5.2.11. Joint Verification PolyScope X

Verification After replacing any joint on a robot, the controller requires a Joint Verification process. This
steps procedure ensures that each joint is correctly identified in the system. The process now
appears automatically during the first power on after a joint replacement.

1. Power on the robot.

2. A pop-up appears saying that joints need verification. Confirm the pop-up message
by pressing Ok.

/\ Validate joint ID

It seems that one or more joints were replaced. To make sure that all joints are properly installed,
check if the joints are moving correctly.

3. Press Test joints to start joint verification.
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5. Service and Replacement of Parts

4. Move all joints with the arrows respective to each joint.

* If joints move as expected, press Valid.

* Ifjoints do not move as expected, i.e., wrong joint moves or incorrect direction),

press Failed.

Move all the joints and verify they are moving as expected

1

Relative To Joints
TCP Offset Name: base

Name: Tool_flange

Position A

X 0.0mm X:-133.9mm "

¥:0.0mm

Z0.0mm
RX:0.00°
RY: 0.00 °
RZ:0.00 °

Payload
0.000 kg

Center of
Gravity

6mm

Z: 287 mm S

Orientation Shoulder
RX:77.32° L3
RY: -65.00
RZ:31.15°

Base
52.80°

Shoulder

S Wrist 1

Elbow 5

75.80° -

Wrist 1 Wrist 2
-35.00° "

Wrist 2 S
71.84°
Wrist 3

Wrist 3 "

58.26°

b

Joints

' g

52.80

-31.09

75.80

1
-35.00

71.84

58.26

o - 4
o - 4
e -+
o - 4+
o - 4
o - o+

5.2.12. Robot Type Validation

Description

To prevent accidentally using a robot arm together with a control box configured for
another type, e.g. using a UR20 with a UR30 configuration, a robot type is stored in the

robot joints during production.

Validation after Joint Replacement

Description

If replacing one or more robot joints with joints that have previously been in a different
robot type, the joints can have a conflicting type stored, resulting in the following error

when attempting to release the robot brakes:

C364A1: Robot validation : Robot type disagreement in the joints.

This issue can be corrected by first ensuring that the configured robot type is indeed the
correct one, and afterwards issuing a command to restore the robot type in the joints.

e-Series
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Use the steps below to correct the issue:

1.

In the initialize tab on the Teach Pendant, click once on the Power On button until you can
see a Yellow indicator in the bottom left corner with the Idle state. If using Polyscope X, the
state is called "Locked" instead of "idle" .

Ensure you know which type your robot is, e.g. if itis a UR3e, UR16e, UR20, UR15 etc. If in
doubt, the robot type will be written on the serial number label on the robot arm.

Validate that the robot box is configured for the correct robot type:

a.
b.

C.

Attach a keyboard to the USB port in the teach pendant or in the control box.
Use the keyboard to change to a "Virtual Terminal" by pressing CTRL-ALT-F1.

Login to the terminal using root as username and the configured root password.
(easybot is the default password).

Check the current configuration by running the command below

Polyscope 5:

Is -la /root/.urcontrol/urcontrol.conf

Resulting in a line being printed like this:

Irwxrwxrwx 1 root root 35 Apr 24 13:14 /root/.urcontrol/urcontrol.conf ->
/root/.urcontrol/urcontrol.conf. UR5

Polyscope X:

Is -la /ur/etc/urcontrol/urcontrol.conf

Resulting in a line being printed like this:

Irwxrwxrwx 1 root root 36 Nov 18 2024 /ur/etc/urcontrol/urcontrol.conf ->
/ur/etc/urcontrol/urcontrol.conf.UR5

Service Handbook

47 e-Series

Copyright © 2009-2026 by Universal Robots A/S. All rights reserved.



Copyright © 2009-2026 by Universal Robots A/S. All rights reserved.

UNIVERSAL ROBOTS 5. Service and Replacement of Parts

The output of the command will indicate which robot type is currently configured. In the example
above, the ending of the line indicates the configuration as a UR5e. Other robot types will show
e.g. UR20, UR15, UR16e etc.

1. If the configuration does not match the actual robot type, ensure that you are
using the original SD-card or control box for the robot.

If these are not available, a clean SD-card image downloaded from the UR
Support Site can be flashed to the SD card, and the correct configuration will
be used after entering the robot serial number on the serial number screen.

2. After ensuring that the correct robot type is configured, and with the robot still
powered on but the brakes not released. enter the command shown below to
restore the robot type to all joints:

echo "upload robottype" | nc 127.0.0.1 30001 -q0

3. Change back to polyscope by pressing CTRL-ALT-F7

Press the Start button on the TP and continue with the booting process. If
using Polyscope X, the button is called Unlock instead of start.

Validation after Configuration

Description

When powering on the robot arm, prior to releasing the brakes, the robot type stored in the
arm is validated against the robot configuration, and the arm will be prevented from
releasing the brakes if the types do not match.

If there is a mismatch between the stored and configured type, it will result in the following
error when attempting to brake release:

C364 Robot validation
C364A0: Robot validation : Robot type mismatch between configuration and arm
C364A1: Robot validation : Robot type disagreement in the joints.

The error indicates that the control box is configured for a different robot type than the
attached arm.

If the SD-card has been moved between different control boxes, or the control box used for
the robot arm has been changed, this can be the cause for the configuration mismatch.
Correct the issue by changing back to the original SD-card or control box.

If these are not available, a clean SD-card image downloaded from the UR Support Site
can be flashed to the SD card, and the correct configuration will be used after entering the
robot serial number on the serial number screen.

e-Series
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5.2.13. Zeroing of Joints

Steps to When a joint has been replaced and verified, it may be necessary to zero the joint so that it is
zero the aligned with the rest of the robot arm. There are two ways this can be done.
joints

* Automatically - Dual robot calibration - this is recommended method as it is done via
controlled procedure and removes human errors. Please consult Calibration manual for
this process.

* Manually - Access Expert mode and use a spirit level, to level the joint.

The following step guides how to zero the joint(s) manually.

1. Power on the robot and ensure the brakes are released.

e 2 e H
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3. Press the gray box and type the password lightbot and press OK

BE 24 H

Enter password

5. Use the arrows in the Joint Position window on the right side of the screen to move each
joint to align as shown in the images below. The Speed Slider can be used to reduce the
speed of movement.

Base Shoulder, Elbow, Wrist 1
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Shoulder, Elbow and Wrist 1 zero output flange
vertically align (assuming Base is horizontal).
Make sure that Base of the robot is horizontal,
use spirit level to align joints.

Wrist 2 Wrist 3

Base zero position is aligned so the Base joint
is offset 180 degrees from the cable at the back
of the robot base.

Wrist 2 zero position is aligned like the Base Wrist 3 zero position is aligned so the tool
joint, with tool flange parallel with Wrist 1 output connector is pointing upward. Mount two bolts in
flange. tool holes and use spirit level to align joint.

6. Inthe Joint Zeroing window select the joint you want to zero. When selected the box will
change from gray to blue. Press Zero Joints

WE2vQH

E By zeroing ajaint, you are defining s current posiion as the new Home position.
Joint Zeroing Robot Joint Position
® Joint Zeroing
| e e ————
Shouder  -90.00°
| o e ———
S ————
‘Wrist 2 0.00 °
Wrist 1 s i |
Wrist 2 [c———c——]
s
® s et 000 [0)

7. Confirm you want to zero the joint. The robot will power down after confirmation.

mE 2 H

= By zeroing a Jlnt, you are defning s current postion as the new Home postion.
T e shaui oy be perormed by & professionalrecommended by Linversal fobols;
File Editor
Joint Zeroing Robot. Joint Position
Calbration
Select which oints yor ero Base 0.00]
® Joint Zeroing
 ———————
All Joints.
Shouer 9000 ©
i s

Ebow 0.00 *
e ——

wristl | -90.00 °
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8. A popup shows to confirm that the joint(s) has now been zeroed. Press OK to close the
popup and return it to normal.

BmE 24 H

E] By zeroing 2 oint, you are defining s current position as the new Home postion.
aprofessional v

[ e
| oot o

Snouder 9000 *
e ———

Eoow 0.00 *
[ ———]
Wistl | -90.00 °

0
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5.2.14. Dual Robot Calibration

Description Dual Robot Calibration calibrates the robot in the full work space. Each new robot is Dual
Robot Calibrated as part of final assembly.

NOTICE
If a joint is replaced on a calibrated robot the calibration is no longer

valid.

Performing a Dual Robot Calibration after replacement of a joint allows the robot to
continue in the production line without modifying waypoints in the robot program.
To perform a Dual Robot Calibration, you need:

* 2robots (same size and same generation)
* Dual Robot Calibration Tooling Complete (Part no: 185500)

You can download the Calibration Manual from the Universal Robots Support site
www.universal-robots.com/support/

5.2.15. Program Correction by Key Waypoints

Description Program Correction by Key Waypoints helps adjusting programs waypoints when a
program is moved from an uncalibrated robot to another. The technique can also be used
to make programs work after replacements of joints.

Please refer to the Calibration Manual from the Universal Robots Support site
www.universal-robots.com/support/ for detailed description on how to use this feature.

@ NOTICE
Program Correction by Key Waypoints does not currently support the

following:
- Other types of waypoints with the exception fixed waypoints.
- Move node with Use Joint Angles selected.
The unsupported program nodes above may need to be corrected
manually after the Program Correction by Key Waypoints process is
complete.

Important Notice about Size 3 Joint on UR10e
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Using size 3 joints manufactured before November 12, 2020, as a replacement for any UR10e
size 3 elbow joint (either UR10e with 12,5kg max. payload or UR10e with 10kg max. payload)
may damage the housing.

If you hold any spare part joint size 3 in inventory from before 12 November 2020, use it only for
replacements of UR5e robots’ joints.

Under no circumstances use joints from robots before 12 November 2020 as replacements for
UR10e size 3 elbow joint.

Size 3 joints from serial number: 20205001663, date: 12 November 2020, must only be used as
spare parts for UR5e robots.

5.3. Robot Cable

5.3.1. Replacing Robot Cable

NOTICE
Improper cable connections can result in loss of power to the robot arm.

* The maximum robot cable connection from the robot arm to the Control
Box is 12 meter.

* itis possible to extend a 6 meter High Flex Cable cable with a single 3
meter High Flex Cable cable.

* Do not extend any other cable combination other than the one above.

NOTICE
Connecting the Base Flange Cable directly to any Control Box can result in
equipments or property damage.

* Do not connect the Base Flange Cable directly to the Control Box.
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Replacement
steps

1. Onthe base of the robot arm, locate the robot connection and twist it to the Open
position.

2. Pull the robot connection apart to separate the Robot Cable from the Base Flange
Cable.

3. On the Control Box, locate the robot connection cable and twist it to the Open
position.

4. Pull the robot connection apart to separate the Robot Cable from the Control Box

connector.

5. Connect the new Robot Cable to the Base Flange connector and twist to the
Closed position.

E [

6. Connect the new Robot Cable to the Control Box connector and twist to the
Closed position
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5.4. Control Box

5.4.1. Dismantling the Control Box

Warnings
é WARNING
Before replacing ANY components inside the Control Box, you MUST do a
complete shutdown.
Follow the first 3 steps in section Complete Rebooting Sequence

NOTICE
Exercise caution when handling ESD sensitive parts.

See section 2.
If possible, lay the Control Box on its back.
Assembling is done in revers from the steps shown.
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Dismantling 1. Power off Control Box - follow step 1 to 3 in section Complete Rebooting Sequence
steps 2. Remove all the I/O Terminals, the Fuse, SD-card and any other I/O etc. that may be
connected.

3. Remove the Teach Pendant, see Section 5.4.4 Replacing the Teach
Pendant: Standard TP on page 69

4. Lay the Control Box on the backside and remove the four nuts.

F——%

f p—— Ehe

5. Take out the Control Box bracket and place it on the edge of the Control Box as
shown below.
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6. Remove the wires connecting the Control Box bracket and the Control Box.
Take note of the connections or consult the eletrical diagram in Section 7. Electrical

drawings

Fan

’Ground - Control Board

‘Comm. - Control Board‘

148V - Control Board

~
AT\ Ground - Robot
B\ \ Ground - Fan and Energy Eater|

Ground - Power supply

A\ \ {48V - Power Supply|
B\ |48V - Fan and Energy Eater|

.. \|Communication - Power Supply|

. q \[Communication - Fan and Energy Eater|

Communication - Robot|

Power Supply
|48V - PSU to CB
|Ground - PSU to CB
[Comm. - PSU to CBj=—=
N - Main power A
L - Main Power o

Earth - Main Power

48V - PSU to CB]

Ground - PSU to CB|

Comm. - PSU to CB|

L - Main power

N - Main power

PEU=Power Supply CB=Control Board

Earth - Main power
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7. Remove the four screws on the bottom of the power supply, then remove the power supply.

NOTICE
When assembling, the screws must not be tightened with a torque greater than
+0.1

1.0-0:1 Nm

8. Remove the twenty-two screws and remove the Control Board upward.

o
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NOTICE

When assembling, remember to place the round spacers behind the Energy
Eater board.
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5.4.2. Dismantling the OEM AC and DC Control Box

The OEM AC and DC version are special Control Box units made for OEM installation in AC and
DC environments.

ﬁ WARNING
Before replacing ANY components inside the Control Box, you MUST do a
complete shutdown.
Follow the first 3 steps in section Complete Rebooting Sequence

NOTICE
Exercise caution when handling ESD sensitive parts.

See section 2.
If possible, lay the Control Box on its back.
Assembling is done in revers from the steps shown.

OEM DC Control Box Special Precautions
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ﬁ WARNING

In case of a battery failure, (for example, due to a short circuit) the current can
cause fire or explosion. To avoid injury while performing service:
Wear safety glasses.
Wear fireproof protective gloves.
Do not perform service or maintenance work on the OEM DC Control Box if a
circuit breaker, or a power switch and a fuse are not installed.
Ensure that the circuit breaker or the power switch is off and there is no voltage
on the power connector before connecting or disconnecting the connector.

NOTICE

Since the control box does not have the reverse polarity protection, reversing the
DC source polarity causes permanent damage to the control box. Such damage
requires the replacement of the DC-DC PSU. To ensure that the polarity of the
power source wiring is correct:

Doublecheck the polarity of wires in the power connector using a multimeter. Do
not rely on the wire colors unless you have access to the battery terminals and
can see where the wires are connected.

Ensure that the wires are installed correctly in the connector terminals. Ensure
that:

Wires are not loose.

Wires are fully inserted in terminals.

Ensure that the control box is grounded properly. For information on grounding,
see the OEM Control Box Installation Guide.

Ensure that the wires in the power connector can sustain the short circuit cut-off
current of the circuit breaker or fuse. For example, an AWG12 wire is rated up to
34A, so the cut-off current of the protective device must be at least 34A or lower
to protect the wire and the system.

Dismantling the OEM AC and DC Control Box
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1. Follow step 1 and 2 as described in Dismantling the Control Box

2. Remove main power connection by pushing in on the two clips and pull backwards.

ﬁ CAUTION
When pulling the robot arm cable connector, be careful not to scrape your
hand/fingers on the frame edge.

Remove the OEM Control Box from its installation and place it on a table or similar.

Remove the 4 screws(T20) shown below, remember the washers as well.
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6. Remove the top lid.

7. Now the power plug on the inside needs to be disconnected from the frame, how to do this
correctly is shown in Step 8.

8. Forremoving the power plug, you will need a small 2mm flathead screwdriver. Pull in the
power plug AND tip the two front locks upwards at the same time

9. Remove all connections to the Control Board.
10. Lay the Control Box on the “back”
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11. Remove the 6 screws(T20) shown below.
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13. There are now two possibilities:
* Remove Power Supply and/or Control Board

* See step 7 and 8 in section Dismantling the Control Box
NOTE: Remember to cable tie the energy eater cable to the power cable when
assembly the unit.
- Remove Energy Eater and/or Fan
See next step.

14. Remove the 4 nuts(7mm) on the Energy eater side and pull the individually part off the
screws(T20).

5.4.3. Torque Values

Torque Values and Notes for Control Box
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Below are the torque values used in the Control Box.

NO. DESCRIPTION Tool size Torque
1 Nut for internal CB bracket 10mm 2.25Nm
2 Robot connector screw Torx T20 1.5Nm
3 Screw for feet bracket Hex key 5 4.0Nm
4 Screw and washer for cover plate Torx T20 1.5Nm
5 Control Box and Teach pendant mounting nut 10mm 2.25Nm

NO. DESCRIPTION Tool size Torque
1 Screw for fan and energy eater assembly Torx T20 0.6Nm
2 Screw for mounting power supply Torx T20 1.0Nm
3 Internal power terminal screws Pz2 1.2Nm
4 External power terminal screws Pz2 1.2Nm
5 Control Board mounting screws Torx T10 0.6Nm
6 Bolt for Control Box handle Hex key 5 4.0Nm

Torque Values and Notes for OEM AC and DC Control Box
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Below are the torque values used in the OEM AC and DC Control Box.

@ NOTICE

The washer, when present, need to have the spikes facing downwards.

NO. DESCRIPTION Tool size Torque
1 Bolt and nut for fan and energy eater Torx T20/7mm 0.6Nm
2 Panel screw and washer Torx T20 1.6Nm
3 Robot connector screw Torx T20 1.6Nm
4 Shield connecting bold and washer 10mm 2.25Nm
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68

Service Handbook



R
UNIVERSAL ROBOTS

NO. DESCRIPTION Tool size Torque
1a AC external power terminal screws Pz2 1.2Nm
1b DC external power terminal bolts 8mm 1.6Nm
2a AC internal power terminal screws Pz2 1.2Nm
2b DC internal power terminal screws Pz2 1.6Nm
3 Control Board mounting screws Torx T10 0.6Nm
4 Bolt and nut for fan and energy eater 10mm 2.25Nm
5 Power supply mounting screw Torx T20 1.0Nm
6 Panel screw and washer Torx T20 1.6Nm

5.4.4. Replacing the Teach Pendant: Standard TP

Removing &  This section describes how to remove and replace a Standard Teach Pendant. For
Replacing information on how to replace a Standard Teach Pendant with a 3PE Teach Pendant, see
5.4.5 Replacing the Teach Pendant: 3PE TP on page 71.

é WARNING
When the Teach Pendant is replaced, test the E-stop button function.

NOTICE
Replacing the Teach Pendant can result in the system reporting a fault on
start-up.

* Always select the correct configuration for the type of Teach
Pendant.
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To remove 1. Power down the control box and disconnect the mains cable from the power source.

2. If mounted, remove the ferrite core with snap lock from the teach pendant cable by
cutting the cable ties of key.

3. Insert the key into the ferrite core with snap lock to unlock it and remove it.

4. Remove and discard the two cable ties used for mounting the Teach Pendant cables.

5. Press in the clips on both sides of the Teach Pendant plug, as illustrated below, and
pull down to disconnect from the Teach Pendant port.

6. Fully open/loosen the plastic grommet at the bottom of the control box and remove the
Teach Pendant plug and cable.

7. Gently remove the Teach Pendant cable and Teach Pendant.
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To replace 1. Place the Teach Pendant plug and cable in through the bottom of the Control Box and
fully close/tighten the plastic grommet.

Push the Teach Pendant plug into the Teach Pendant port to connect.

Use two new cable ties to mount the Teach Pendant cables.

1. If mounted previously, mount the ferrite core with snap lock again. If the ferrite core
was not mounted from production, a new one does not need to be mounted.

2. Connect the main power cable to the power source and power on the Control Box.

5.4.5. Replacing the Teach Pendant: 3PE TP

Description This section describes how to replace a Standard Teach Pendant with a 3PE Teach
Pendant. For information on how to remove and replace a Standard Teach Pendant, see
5.4.4 Replacing the Teach Pendant: Standard TP on page 69.

é WARNING
When the Teach Pendant is replaced, test the function of the 3PE
buttons.

NOTICE
Replacing the Teach Pendant can result in the system reporting a fault on
start-up.

* Always select the correct configuration for the type of Teach
Pendant.
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To remove 1. Power down the control box and disconnect the main power cable from the power
source.

2. If mounted, remove the ferrite core with snap lock from the teach pendant cable by
cutting the cable ties of key.

3. Insert the key into the ferrite core with snap lock to unlock it and remove it.

4. Remove and discard the two cable ties used for mounting the Teach Pendant cables.

5. Press in the clips on both sides of the Teach Pendant plug, as illustrated, and pull
down to disconnect from the Teach Pendant port.

6. Fully open/loosen the plastic grommet at the bottom of the Control Box and remove
the Teach Pendant plug and cable.

7. Gently remove the Teach Pendant cable and Teach Pendant.
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To replace

—

Place the 3PE Teach Pendant plug and cable in through the bottom of the control box
and fully close/tighten the plastic grommet.

2. Push the 3PE Teach Pendant plug into the Teach Pendant port to connect.
3. Use two new cable ties to mount the 3PE Teach Pendant cables.

4. Connect the main power cable to the power source and power on the Control Box.

5.4.6. Replacement of Teach Pendant Cable

Use the
teach
pendant
cable repair
kit

The teach pendant cable can be replaced with a teach pendant cable repair kit.
Note: Read thoroughly the disclaimer in the kit before installing.
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13-step
process

1. Turn the teach pendant around and place it screen down on a soft surface. Be careful
not to damage the E-stop button.

2. Remove the eighteen (18) bolts connecting the front frame to the back plate using a
T8 torx screwdriver.

3. Pull the front frame and back plate apart. This will, in some cases, require some force,
but note that there is a cable connecting the two parts. Be careful that this cable or
connectors do not get damaged.
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4. On the front frame, cut the cable tie and unplug the cable that connects the front frame and
back plate.

5. Unplug the teach pendant cable.

6. On the back plate, remove the four bolts on the teach pendant cable bracket usinga T8
torx screwdriver, and remove the bracket.
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7. Teach pendant cable can now be removed.

JASFEVINU
2 atld®o 2

8. Find the new teach pendant cable from the kit. Pull it through the hole of the back plate.
Make sure that the rubber cable collar is mounted correctly at the hole.

)

9. Mount the teach pendant cable bracket again and mount the four bolts with 0.3 Nm using a
T8 torx screwdriver.
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10. On the front frame, reconnect the teach pendant cable on the PCB connector.

11. Connect the cable between the front frame and back plate on the other PCB and mount the
new cable tie from the kit.

12. Connect the front frame and back plate again.
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13. Mount the eighteen (18) bolts connecting the front frame to the back plate with 0.3 Nm,
using a T8 torx screwdriver.
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6. Software

Polyscope Universal Robots does not recommend or support downgrading of Polyscope software.
Downgrading can, in some cases, break hardware compatibility or corrupt program
functionality. When in doubt, reach out to Universal Robots.

6.1. Long Term Support

Software Since PolyScope software release 5.26, UR has introduced a long-term support strategy to
support ensure hardware compatibility with requiring updating to latest software version. The long-
PolyScope 5  term supported software version does not introduce new features but will ensure hardware
compatibility due to product changes. Please note that it is the major software release that
will be long-term supported. The minor releases are continuously updated (e.g. 5.26.x is
long-term supported, the minor releases, stated with x, will be subject for changes)
See which PolyScope version is currently long-term supported on Universal Robot's
website: https://www.universal-robots.com/support/
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6.2. Software Updates

About Universal Robots software is called PolyScope.
PolyScope

ﬁ CAUTION

Read these instructions and the instructions on our support website
(www.universal-robots.com/support) completely prior to updating your
software. Universal Robots assumes no responsibility for failed updates
caused by improper operation.
Control Box power MUST NOT be turned off during the software update
process. Failure to meet this demand is likely to cause loss of data and
malfunction.
Keeping the robot software up to date is required to ensure safe
operation. Also, the latest software provides more features and a better
performance.
Read the Release Notes of the software you install. Release Notes hold
notes about the software changes which in some cases are relevant for
safe operation of the robot.
Updating the software may cause changes to functionality. Robot motions
might change or be subjected to different restrictions.
In case of questions or concerns related to your application please
contact your supplier for advice and assistance.

PolyScope 5 Not all combinations of updates are possible. These are the rules to observe:

* If running PolyScope 5.5.0 and above:
Update directly to PolyScope 5.8.0 or any later version.

* If running PolyScope 5.4.3 and below:
Updates must be done incrementally in steps of one minor version.
E.g. PolyScope 5.2.1a5.3.1a5.4.3a5.5.1.
When PolyScope 5.5.0 is reached, software can be updated directly to the latest
version.

Therefore, when updating your robot software care must be taken to select a proper update
path. Several update steps will be necessary until reaching a version of 5.5.0.
Downgrading software is not supported. In PolyScope 5.5.0 backup and restore
functionality is added and this is the recommended way to go back to any prior version
installed. We strongly recommend that you precede any update cycle with a backup to
counter the situation of a failing update. Please contact your supplier if updating causes
any trouble.
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6.2.1. Update Procedure

Prerequisites

This procedure requires a USB storage device that is detectable by Windows and is
FAT32 formatted.

If the storage device is not FAT32 formatted, perform the following procedures:

NOTICE
* You might need admin privileges to perform the procedure.

* Back up any important data on the USB storage device before
formatting. The process will erase all existing information.

1. Connect the USB to your computer.
2. Open File Explorer.
3. Right-click on the USB drive and select Format.
4. Inthe format window, select Restore device defaults.
5. Inthe Volume label, specify the robot's product line as shown in the following
table.
Standard G3
UR20 CB3

6. Select Start to begin formatting.

7. Confirm any warning messages.
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PolyScope 5 1. On your robot, go to About and check your current software version.

RB 24 QH

UNIVERSAL ROBOTS

2. Download to your computer the software versions needed to be installed, you can
download from Universal Robot’s website (www.universal-robots.com/support).

* If your SWis below 5.5 (E.g.: 5.3), you will need to incrementally update until
you reach 5.5 (E.g.: 5.3 10 5.4, then 5.4 to 5.5), after updating to software 5.5
you can download the most up to date software and go straight from 5.5 to
this last update (E.g.: 5.51t0 5.8).

* If your SWis equal or above 5.5, just download the most updated software
version file and install it straight from your current software version (E.g: 5.5
to 5.8).

3. Download the software version(s) needed to update your software and save file(s) in
the root of a USB stick on your computer.

4. Insert the USB stick into the USB slot in the Control Box.

5. Onteach pendant screen, press the right top corner icon E to access the
settings menu.

aaaaaaaa

(©) 000
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7. On the left side menu, select System.
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Update robot software
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UR Software Update Vers. 5.02,30543
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11. The robot will power off and power on again. Once the update is complete, the Control Box
automatically reboots. Do not power off or unplug the robot from the outlet during
startup.

12. Wait until the reboot is complete. Firmware for the control Box and Tech Pendant is
updated.

13. When complete, go to the Initialize screen and press ON, if available joint firmware is going
to update.

meE e H

14. Remove the USB stick.

15. Repeat steps 4 to 14, if your installed software is earlier than 5.5.

NOTICE
From software version 5.5 beyond, the most updated version available in UR’s
website can be installed direct, no need to incrementally install updates.

More info is displayed on release notes on support site. Read it for new features releases and
improvements.

PolyScope X  Update the software as follows:
1. Tap the hamburger menu in the main navigation.
2. Goto Update in the general settings.
3. Insert the USB drive with the software update into the Control Box.
4. Tap the Check for update button.

& settings

v General Update

AAAAA

‘‘‘‘‘‘‘‘‘‘‘

sssssss

Lock and Close
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6.2.2. Update Timeline

PolyScope 5 _Old URUP-files

................................................

7 f 1
- I - i - I

Mew direct update URUP-files
* If your software version belongs in the yellow-orange section, you need to install
incrementally until 5.5.

* If your software version belongs in the blue section, you can directly update to any in
the green version.

* If your software version belongs in the green section, you can directly update to a
newer version.

6.2.3. Downgrading vs. Restoring System Backup

Description Do not downgrade the robot software to a version earlier than the robot's manufacturing
date. All changes made after the upgrade will be lost. Back up all data before upgrading.

NOTICE
The system backup requires about 4 GB of free space. Use a USB drive
with 4 GB or more capacity.

NOTICE
Always back up program and installation files before updating the
software.
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PolyScope 5

Do not
downgrade

Do not revert your robot software using older update packages if you have installed 5.8 or
above software version. If, for any reason, you need to downgrade below PolyScope
version 5.8, you can do so by restoring your old system backup (system backup was

implemented from Polyscope version 5.5 ahead).

M

@R 2+ Q

Make & System Backup of the entire system
WV System ! Use USB port in the Control Box. Requires a disk with 4 GB available storage space

g‘;ziﬂ; Step 1 Select location Step 2 Start Baclkup:
URCaps Start Backup
Robot ernpt
Registration pty
Remote
Control
Restore System
Network
If you have made a backup of your system, you can restore it
Update

! Use USB port in the Control Box

Step 1 Select location:

Select File

empty

Step 2 Start Restore:

Restore

Simulation .

PolyScope X

Do not
downgrade

O Power off

Polyscope X does not have a backup feature but it has an export feature that will export all

programs to a USB drive before updating.

Export Support Files is accessible under Application tab on the System Info section.

Program name
= B pick and Place

oo & systemInfo
8

Support File

o
- P —
System
® Rotr 2, aportsuppore s
»

= -1000.00 mm/s
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6.3. Using Support File

Description For easy backup, Universal Robots provides a feature available from software version
equal to or above 5.8 (PolyScope 5) and 10.12 (PolyScope X), called Support File, an
automatically copied file of the robot data from control box to the USB stick.
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6. Software

6.3.1. PolyScope 5

Support File

0 Following information will be saved in Support file:

All programs with associated files

All installation files

Robot configuration and calibration information
System log files

Robot log files

Last 5 incident reports

Insert USB drive and press "Continue"
This process can take up to 10 minutes

1. Goto Log tab, insert a USB stick, and click on Support File.

Readings Joint Load

Controller Temp, 240°C o Base POWER OFF — 0.0V I 5

Main Vokage 480V ) Shoulder POWER OFF = 00V o m—G@

AvgRobot Power ow 2 Elbow POWER OFF =t 00V

Current 00A 3 Wrist 1 POWER OFF —r 00V o8 ||

10 Current 0A D Wrist 2 POWER OFF —asc 00V

Tool Current oma 5 Wrst 3 POWER OFF — 0.0V DR )
Date Log

F— e 0 [0 6 s

Select an event from the Date Log to see more
information.

O Power off

NOTICE

This backup requires around 1Gb memory, please use a USB stick of 2Gb or

more capacity.

NOTICE

Always perform program and installation files backup before updating the

software.
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6.3.2. PolyScope X

1. On the Main Navigation, tap Application > System Info > System.

B Default program @

N Universal Robots Support File

ggggggggggg
mmmmmm

nnnnnnn

2. Insert a USB drive and tap Export Support Files. The controller creates a zip-compressed
file that contains:

* all previous flight reports

* entire robot log

* individual log files for all software components

* operating system log files, memory consumption, and available disk space
* configuration files

* calibration file

* robot arm statistics

* software metrics

NOTICE
This backup requires about 1 GB of free space. Use a USB drive with at least 2
GB of capacity.

NOTICE
Always back up program and installation files before updating the software.
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6.4. Using Magic Files

Description For easy backup, Universal Robots provides magic files to automatically copy data from
the control box to USB stick. Magic files back up works with all software versions, but
starting with version 5.11, execution of magic files could be disabled in general security
settings.

NOTICE
Always perform program and installation files backup before updating the
software.

You can download magic files at: www.universal-robots.com/support
The magic file creates a folder on the USB stick named with the serial number of the robot.

PolyScope 5  |.\ETETE S Function

URmagic log file Copies the entire log history file to USB stick

URmagic backup Copies all programs and installation files to USB stick
programs

URmagic configuration . ) L .

files Copies all configuration files to USB stick

URmagic upload Copies all programs and installation files from a USB stick to
programs the robot

URmagic screenshot Generates a screenshot of GUI when USB stick is inserted

PolyScope X |02 V0 A1 Function

Upload all programs from

urmagic_upload_programs.sh USB to Robot

urmagic_backup_programs.sh, urmagic_configuration_

files.sh und urmagic_log_file.sh Backup all programs

urmagic_rm_safetyPW.sh Delete Safety password
urmagic_rm_modePW.sh Delete mode password
urmagic_data_capture_v0_6_9.sh Performance check
urmagic_rm_everything.sh Delete all
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How to You can download magic files at: www.universal-robots.com/support
Download 1

Download and save magic files to the root folder on a USB stick. If more than one
magic file is on the USB stick, they run in sequence. Warnings appear for each file.
Do not remove the USB stick until the last file is finished. Multiple folders are created
and named with serial number as well as a sequence number (e.g., 201855xxxx_0,
201855xxxx_1).

Insert the USB stick into the USB slot in the Control Box.
3. Ared!USB!-sign appears on the screen. Do not remove the USB stick.

4. Wait for a green <-USB-sign to appear. If more than one magic file is on the USB
stick, proceed to step 3.
Note: Large files (e.g., history log) may take up to two minutes to download.

5. After the last magic file is completed, the USB stick can be safely removed.

The magic file creates a folder on the USB stick named with the serial number of the robot.

6.5. Backup of Data

Data

backup NOTICE

When copying/moving files and folders, incorrect use might corrupt the file
system.
Contact your IT professional for assistance if you are not comfortable with
this procedure.

This section explains the process of moving required files during a robot backup.
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UNIVERSAL ROBOTS 6. Software

6.5.1. Hardware Requirements

The following hardware is needed:
* SD card (Universal Robots 4GB industrial grade SD card)

* Astandard SD card reader

6.5.2. Software Requirements

When using Windows operation system, a software file system driver is required to read a Linux
partition. In this example, we are using “Linux File Systems for Windows” by Paragon, but other
Windows Linux reader can be used as well (these are, however, not tested by Universal Robots).

NOTICE
"Linux File Systems for Windows” by Paragon software is a third-party software.
Universal Robot takes no responsibility for this software.
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6.5.3. How to Access Linux Partition from Windows

Linux With the software from Paragon, you can access all partitions on the SD card. The files
partition needed are located on the partition called datafs

If the partition is not shown, it could be that it is not mounted automatically. To correct this:
1. open the Paragon software,

select the partition,

select the mounticon,

select the volume drive letter, and

o~ w DN

mount.

Linux File Systems for Windows by Paragon Software

=r-.f1-:|ur'|t z " Verify Q Format

Mount volume
@® Read/write O Read-only

Volume drive letter
H:\
datafs

62 G 1.30 GB Free

[J Mount in Read-only mode
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6.5.4. Copy the Data from SD Card

Datafs Navigate to the SD card partition called datafs and copy the listed files/folders below.

NOTICE
Do not alter any files. You must only take backup copies as needed.

* programs/ [all of the following files: .urp, .txt, .script, .installation, .variable, .old]
* root/ur-serial

* root/log_history.txt

* root/log_history.bak [if existing]

* root/histogram.properties

* root/flightreports [Complete folder if existing]

* root/.urcontrol/calibration.conf

* root/.urcontrol/calibration.log

* root/.urcontrol/robot_calibration_summary.txt

6.6. Installation of RobotImage

Description This section contains information on how to prepare image with robot software for
recovery and emergency situations, when a robot's internal storage gets damaged.
Robot image will be installed on the control box.

Applicability This instruction applies to the following robot models:

* UR3e
* URb5e
* UR7e
* UR10e
* UR12e
* UR16e
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6.6.1. Create a Bootable Storage Device

Description The creation of a bootable storage device system enables users to boot a control box with
a new robot image in either Polyscope version. This is a practical and useful user action
for recovery in case of emergency situation when a robot's internal storage gets damaged.

Download and  Here we use an open-source flashing tool called balenaEtcher to create our storage

install device with PolyScope installed. Other programs can be used as well, such as Rufus.

balenaEtcher Follow the instructions found in balenaEtcher’s own website to install the program. Click
https://etcher.balena.io/.

NOTICE

BalenaEtcher is a third-party software and not associated with
Universal Robots A/S. Universal Robot takes no responsibility for this
software.

When you successfully install balenaEtcher in your computer, its icon is visible in your
desktop, along with the other programs installed in your computer.
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6.6.2. Download Robot Image

To download a robot image:

1.
2.

4.

Go to https://www.universal-robots.com/support/.

In the header, click the download section.

@ @ Universal Robots | Support Site X - o x
& > C @ [& httos/wwwuniversal-robots com/support/ A BOmMG @ 0O
£g TR Bookmarks @ | [[Q e-Series Core Track @ COC & Whistleblower Syste... [[T] Confluence |@ Jra @ Public Repositories... | [DOC-2078] OPTIM... @ All[mod_tdd-flare-... 4 demo Git, first pull£.. & BPO International . >

W
UNIVERSAL ROBOTS | Articles Safety & Security Forum  myUR Go'to Main Site

Universal Robots Technical Resources

OFFICIAL SUPPORT ARTICLES
& VIDEOS, PRODUCT
DOCUMENTATION, AND

Q Search Support Resources

Latest Software Release: SW 10.11 - SW 5.24 - Find the images and updates here! -
READ HERE

Click Robot arm size and tick the checkbox of your robot type. Click the Load More
Results button and scroll down to locate the Robot Image section.

@ https; i b ilters=427128&query= A B O M 3=
@ [0 eSeries Core Track €@ COC &b Whistleblower Syste... [IQl Confluence [l Jira ' Public Repositories...  |I[l [DOC-2078] OPTIM... 3 All [mod tdd-flare-.. 4 demo Git, first pullf.. § BPO International Cl...
° DATASHEET - COMPARISON E-SERIES - TRANSLATIONS

Categories +
DATASHEET - URSE - TRANSLATIONS
Robot arm size -
[ urs
O s APPLICATION MANUAL - HIGH TORQUE SCREWDRIVING
[J Ur10
OFFLINE SIMULATOR - UR-SERIES & E-SERIES - UR SIM FOR NON LINUX 5.22.0
) Urse A Virtual Machine is needed to run this offline simulator version 5.22.0 for non Linux computers
0 vre @ Login is required to download
[ ur10e
O Rtz OFFLINE SIMULATOR - UR-SERIES & E-SERIES - UR SIM FOR NON LINUX 5.22.2
e
A Virtual Machine is needed to run this offline simulator version 5.22.2 for non Linux computers
[ ur16e
@ Login is required to download
() uRg Long
O uris OFFLINE SIMULATOR - UR SERIES & E-SERIES - UR SIM FOR NON LINUX 5.23.0
O urig AVirtual Machine is needed to run this offline simulator version 5.23.0 for non Linux computers
[ ur20 & Login s required to download
[J ur30
OFFLINE SIMULATOR - UR SERIES & E-SERIES - UR SIM FOR NON LINUX 5.24.0
Controller generation + A Virtual Machine is needed to run this offline simulator version 5.24.0 for non Linux computers
Programming + @ Login is required to download
Application +
ROBOT IMAGE - UR SERIES & E-SERIES : SW 5.24.0 —>
Manuals + Full Robot Image. Each robot arm has custom data, make sure to take a backup prior to install a new image
@ Login is required to download
Installation +

Enter your log-in credentials to download.

NOTICE
Before you download, make sure to back up prior to installation of a new
image. Each robot arm has custom data.
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6.6.3. Install Image and Re-image into USB

Description A bootable USB enables users to boot a control box with a new robot image in either
Polyscope 5 or Polyscope X software version, in case of emergency situation when a
robot's internal storage gets damaged.

Installing image

using @ NOTICE

balenaEtcher If your USB flash drive was previously formatted as Windows partition, it
will be fully erased, and partition type is changed to ext3 and ext4
making it unreadable for Windows. If Linux file system support is not
installed, you have no way to access the USB flash drive.

1. Inyour desktop, double click to open balenaEtcher in your computer.

balenaEtcher = x|

h" balenaEicher

L+

B Flash from file General U...SB Device

@ Flash from URL

™ Clone drive

2. Insert a USB flash drive in your computer if it is not yet inserted.
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Robot
Image into
USB

3. Click the blue Flash from file button. A pop-up dialogue box appears where you can

locate the folder that contains the downloaded robot image file.

balenaEtcher

Open

o « Roba.. » ursys-CB5.0-5.24.0-build12.19.432-..

Organize ~ New falder

~

> @ Gabriel - Terady Name

v C Search ursys-CB5.0-5.24.0-b.. 2

-0 @

Status Date modified Type

I D ursys-CB5.0-5.24.0-build12.19.432-secure.... |®

12/15/2025 12:59 PM Disc Image File

@l Desktop »
4 Downloads #
~ Documents #
P8 Pictures »
@ Music »

i3 videos »

nrad-nahn

File name:

V‘ OS Images (*bin*bz2;*.dmg;*.c ~

4. Choose the pertinent robot image (.dmg) file. Click Open.

balenaEtcher = X
Open X
& > v A <« Robo.. » ursys-CB5.0-5.24.0-build12.19.432-.. ~ C Search ursys-CB5.0-5.24.0-b.. P
Organize ~ New folder = - [@ 0
~
> @ Gabriel - Terady Name Status Date modified Type
‘ D ursys-CB5.0-5.24.0-build12.19.432-secure... (&) 12/15/2025 12:59 PM Disc Image File

@l Desktop »
- Downloads #
= Documents #
PN Pictures »
O Music »

i3 videos »

nrad-nnha

File name'ursys-CBS‘U-5‘24‘U-buiId1 2.19.432-secure.img

I V‘ 0S Images (*.bin*bz2;*dmagi*.c ~

Open |VI Cancel
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5. The partitioned USB flash drive is automatically selected as target.

balenaEtcher B - X

f’ balenaEtcher

© — A

ursys-CB5...ecure.img General U...SB Device

6. To confirm that the partitioned USB flash drive is selected, click Change under it. A
pop-up dialogue box appears that shows your inserted USB flash drive checked and
selected. Click the Select button.

balenaEtcher - X

l." balenaEtcher

Name Size Location [N

General UDisk USB Device 16.1 GB \\.\PhysicalDrive1l

s Show 1 hidden

o
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7. Click the activated blue Flash! button.

balenaEtcher - X

h" balenaEicher

©O — A

ursys-CB5...ecure.img General U...SB Device

WARNING

Do not remove the USB while flashing and avoid unnecessary
movements in your computer to stabilize the USB in its port.

8. A pop-up screen shows Flashing process is starting.

balenaEtcher — Starting... — X

balenaktcher |Edit View Window Help

lf‘ balenaEtcher

o ursys-C...ure.img
! General... Device Solution
, g Flash device ." balenaEicher

m Update and manage devices  § balenaCloud

Starting...

Etcher is just one tool in your kit

We also build to:

Find out more

e-Series 100 Service Handbook



R
6. Software UNIVERSAL ROBOTS

9. After, the Flashing process screen appears. Wait until flashing is at 100 percent.

balenaktcher — 14% Flashing... — X

f’ balenaEtcher

o ursys-C...ure.img

! General... Device

Solution

’ 3" Flash device @ balenaEicher

D Update and manage devices 9 balenacCioud

Flashing...
Etcher is just one tool in your kit

We also build tool.

Find out more

10. When flashing is done, a screen appears that shows the percentage of the validation
process. Wait until completed.

balenaEtcher — 5% Validating... - X

l." balenaEtcher

o ursys-C...ure.img

5 General... Device Solution

7 2" Flash device @ balenaEtcher

m Update and manage devices g9 balenaCloud

Validating...

Etcher is just one tool in your kit

Find out more
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11. When validation is completed, a screen appears confirming that USB flash is
completed. A Windows Explorer notification pops up with the information that
balenaEtcher has successfully flashed a file into the USB.

balenaEtcher — X

g balenaEicher

Solution

Flash device @ balenaEicher

D Update and manage devices 9 balenacCioud

Flash Completed!

1

Find out more
Flash another

12. You can close the program and remove the USB flash drive.
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/. Troubleshooting

/.1. Adding External Equipment for Troubleshooting
Purpose

Add External For troubleshooting, it can be useful to add a mouse, keyboard, or monitor.
Equipment Most USB mouse and keyboards are supported. Plug in the mouse or keyboard in one of
the available USB ports. A restart of the the control box may be required for it to work.

In the control box, a mini display port is available. When a monitor is connected, it will
display the same content as the teach pendant and can be connected at the same time
as the teach pendant. A restart of the control box may be required for it to work.

/.2.L.og Viewer

Specifications Compatible robots: UR3, UR3e, UR5, UR5e, UR10, UR10e, UR16e, and UR20
Controller versions: CB3 & e-Series
Software versions: CB3: 3.4 and higher. e-Series: 5.0 and higher, PolyScope X.
UR Log Viewer version: 1.3.2
Documentation version: 1.3.2
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/.2.1. General Purpose

Purpose The purpose of the UR log viewer manual is to help Universal Robots (UR) users and
integrators to perform service-related analysis and understand robot behavior to support any
enhancements and needed troubleshooting.

Universal Robots industrial robots are designed using high-quality components to ensure a
long lifetime. However, improper use of the robot or robot parts can potentially cause
unexpected failures due to misuse. If, for example, the robot is overloaded, dropped during
relocation, damaged by collision or any other improper usage, the warranty will be void.
Universal Robots recommends the user not to repair, adjust, or make other interventions in
the mechanical or electrical systems of the robot without first being trained and consulting a
UR-certified service engineer. Any unauthorized intervention voids the warranty. Service-
related operations and troubleshooting should only be performed by qualified personnel.
Before performing service-related operations, stop the robot program, power it off, and
disconnect the main power input to any potentially dangerous tool on the robot or the
surroundings.

In the event of a defect, Universal Robots recommends ordering new parts from the
Universal Robot distributor where the robot was originally purchased. Alternatively, parts
can be ordered from the nearest distributor, details of which can be obtained from Universal
Robots official website at www.universal-robots.com

/.2.2. Log Viewer Requirements

Intention The UR log viewer is a software intended for reading and viewing the Support File from the
Universal Robot’s cobots, which are generated automatically inside each robot, and contain
the log files, programs and flight reports. The software is a support tool for the user of the
robot to do troubleshooting in case needed. It is a tool for understanding the robot behavior
and have data analysis, as well to do improvements on your application and programming.
The Log Viewer is applicable for the following robots: UR3, UR3e, UR5, UR5e, UR10,
UR10e, UR16e and UR20.

Requirements:

* Toinstall and execute the UR Log Viewer you need the following requisites:
* OS Windows 7, 8, 8.1 or 10 - current version doesn’t work on Linux or Mac.
* .Net 4.8 minimum installed.
* User access defined to be able to install and execute the software
* Works with Polyscope SW versions:

* CB3: 3.4 and higher

* E-series: 5.0 and higher

* PolyScope X
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/.2.3. Instal

Downloading

lation Log Viewer

Download UR Log Viewer

First step is to download the UR Log Viewer’s software from Universal Robot’s website:
www.universal-robots.com/download. Choose robot version: CB-Series or e-Series ->
Software -> UR Log Viewer

Installation

1. Toinstall in your computer, you first need to:
Unzip the file in your computer.
Double click on the UR Log Viewer Setup file in the folder.

Run as administrator if needed.

o > on

Then follow the instructions shown on your computer screen:

/.2.4. How to Use the UR Log Viewer

Purpose

The purpose of the tool is to read, analyze and examine robot data from e-Series and CB3-
Series robots. Any findings based on this tool is the sole responsibility and interpretation of
the user. To have a final saying in case of service needs, please refer to your distributor or
Universal Robot’s technical supporter for guidance on service, trainings and warranties.
The following files are supported:

Support File (implemented on SW 3.13 and 5.8 forward): ex.:ur_20195099999_2020-07-
16_09-24.zip

Service File (via “urmagic_data_capture_v0_6_X.sh”): ex.:ur_service_20235XXXXXX_
2023-09-08_16-50-24.zip

Flight Reports: ex.: recording20200520_17_59_14.zip

Log History: ex.: log_history.txt, log_history.bak

Real-time recordings: Created by UR Log Viewer: ex.: recording.csv

Service Handbook

105 e-Series

Copyright © 2009-2026 by Universal Robots A/S. All rights reserved.


http://www.universal-robots.com/download

Copyright © 2009-2026 by Universal Robots A/S. All rights reserved.

R
UNIVERSAL ROBOTS 7. Troubleshooting

/.2.5. Loading the Data

The available file can be either dragged and drop on the Log Reader tab or opened by selecting
the path where the file is stored in your computer.

A third option is by selecting it directly from Windows, using right-click on the file -> open with ->
choose another app -> UR Log Viewer.

Log Reader | Log Analysis | Record data | Export from robot | Help

Open |Please select the path of the folder or drop the folder/file into the window. -]
info ¥ Waming ¥/ Error Developer Messages 0
Timestamp Date Time ErorSource  ErorCode  Ermor Category Description ‘

LogReader | LogAnalysis | Datarecording | Supportfile | Help

Open | Pease select the path of the folder or drop the folder/file into the window. [
Info V| Warning  [¥/] Error Developer Messages 0
Timestamp Date Time ErrorSource ErrorCode ErrorCategory Description |
owse For Foldel x

Choose folder with Logfile

8 This PC ~
v ' Libraries
=. Camera Roll
[ Documents
& Music
=l Pictures
=1 Saved Pictures
B Videos
) Network v

Make New Folder oK Cancel

NOTICE

If you try to load the file and it doesn’t allow you to do so, please restart your
software and try it again. Make sure you have the correct file while loading. If you
need any support or service, consult your local Universal Robots distributor or
Universal Robot’s website.
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/.2.6.LogReader Tab

Use this tab to load the desired support file. If a log file is loaded, you can choose which types of
messages to be shown.
Once the file is loaded you will have the option of choosing which types of messages to be shown

on

the Log Reader screen, the options are:
* Info
* Warning

* Error

Log Reader | Log Analysis | Record data | Export from robot | Help

Open | C:\Users\Downloads\ur_20195099999_2020-07-16_09-24-10.zip

[ info Warning Error | [] Developer Messages 0

Open (C\Users\FLIE\Deskiop\demo)

Timestamp Date Time Error Source Error Code Error Category

®Flightrecords 3

Q) #*xxxsik Log start (2020-06-19 08:16:42) ******** 37
@ #*#xxraik Log start (2020-06-19 13:28:20) ***#*#*% 7
@ **kkkkkk Log start (2020-06-23 14:14:34) *+*rxsks 7
Q##kiirk Log start (2020-07-06 12:34:49) **+**sis 2
QO *##Exk%% Log start (2020-07-06 16:10:19) ***+*+¥% 7
@ **Exxx%% Log start (2020-07-14 15:04:48) *+*xx+ix

Description

NOTICE

"Developer Messages" are intended for expert-level users only. Please use it

only if advised.

Log Reader | Log Analyss | Record data | Exportfrom robot | Help

0200311.19_19_30.ip

o waming Devetoper Messages 0
Tamestamp Due Trme frorSouce  EmorCode  Eror Category Descrpiion
®Flightrecords 1
= 00030 191030, Flghracord = ! L

© 6
(@ *#+xrsas Log start (2020-03-11 05:35:49) ******** 10

CEMSIE  NWOLN 06241S Rivachee  CISTAIS 1 Protective Stop: Clision detected by joint(shoulder).
OBIMNMINATE ALY KGAENE  RiMachee  CISIZ6 1 Protectve Stop: Posiion dedstes fom pathetbond.

OMMGMNEMIITE 003N 12208 AMawne  CISTATS 1 Protectve top: Cotision ceteces by emtshouicer)
CRsNEMIEITE 200341 191930269 RiMscne  CISTADS 1 Frotectve Stop: Colision cetectea by jomtibase).

BT R i e s s I ok moved oA o BT 00 A A s o e
T Srah Rorn e e

e S e e s s

RGNS XA 1K9IAR ONTIE  CHOADS A Hardvware monitoring: Crital ertor

oS mmen s owaa  cmws A A DA R

ORI AR0-1 1919348 ONLIA  CHONS A Hardhesre monitorng: Cicalertor

7254 Entres 6728 Info. 491 Warming, 35 Ertor

The user will see the Flight Records section only when opening a Support File, Flight Report file or

Real-time Recordings data file, if you open a Log History file, you will only see the Log Start
section with the info, warnings and error codes and their respective entries.
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/.2.7.Flight Records

The Flight Records section gives the user the capability of generating graphs from the stored
data on the mentioned files above. To open the standard graphs, double-click on the Flight
Record entry to open the graphs of the data recordings.

Log Reader | Log Analysis | Record data | Export from robot | Help

Open | C:\Users\tle\Downloadshur_20195099999_2020-07-16_09-24-10.zip -1
[ info Warning Error [[] Developer Messages 0
Timestamp Date Time EmorSource  ErmorCode  Error Category Description

®Flightrecords 3

2020-07-06 12:37:11 Flightrecord = ! Flightrecord —

2020-06-23 14:25:29 Flightrecord - ! Flightrecord
= 2020-07-06 16:15:26 Flightrecord = ! Flightrecord
QO ###333%% | og start (2020-06-19 08:16:42) *****+++ 37
@ #*#x33%% | og start (2020-06-19 13:28:20) *******+ 1
Q) #xxiiik | og start (2020-06-23 14:14:34) *xxxxres 7
Q) #*xxxx%% | 0g start (2020-07-06 12:34:49) ******+% 2
@ #xxxxxx% Log start (2020-07-06 16:10:19) *****sxx 7
Q@ ###x333% | 0g start (2020-07-14 15:04:48) *****+++ 1

>

This will open 6 new windows with real-time data graphs for the selected Flight Record. Each
opened window contains data for the respective joint and the data of the exact moment of the
fault that has happened on the robot.

— Actusi Position

Sale Mode

—— Tamget Pasition
— Safee Mode:

— Actuzl Velocity
— Target Velocity

Ba78t £395% 8405t B4350  G45SE  B47SE 04958  G5158 85388 GsSse  GB/SS  G59Se  Gele2  GR362  PesEZ  G6ye2 G696 Iz G362 87562

tion

%—‘ ,—
— Target Acceleraticn 20— | l

—— Output bit registersOto 31 o0— } \ ‘

B754 8394 BATSH  BAGE  B45EE BAJSE  B4SSS G518 85350 85558 G558 65958 86162 G632  B6S62 0662 86962 87062 87962 B7.562

Output bitregisters 3210 63

60— —
0] o= ]
— hetunl Curent
2]
— Targat Current _
S
e Current VWindowrs: -
20—
ceeeees Current Windowe
o]
LIS S O e e W R R R RN R R R R R SRR NN RE RN R R
8754 @954 BAT5t G430 B4SSS B  B4S0  G5150 0500 5550  G5750 0SS0 G602 662 B6SEZ G662 BN  9L0G 82 OISR
20— 1
o] —
£ -
— Torget Torue e
so—]
10—
— Torqus Windowe
UL e e
== Targue Window- 83754 83954 84154 84.358 84.558 84.758 84958 85.158 85.358 85558 85.758 85.958 86.162 86.362 86.562 86.762 86.962 81162 87.362 87562

Time (5)
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Representation of the standard graph window at the exact fault recorded data from joint Shoulder.
The standard generated graph contains information of the robot behavior when it had the fault.
The information shown on the standard graph is: Position, Velocity, Acceleration, Current,
Torque.

The X axis shows the script line number of the program or the index of the data point, if available.
If you need any other graph to be generated, the user has the option of choosing other data
variables by right-clicking on the Flight Record and choosing on the seen drop-down list:

Log Resser | Log Analyis | Record data | Exportfrom robiot | Help

Open GALsaPURDesop\Logaarenr 20203099088 2020-11-0.1-04-0435. =
Cline  fWaming  [f]frer [ ] Developer Messages 374 Open graups
s [ Tor | G | e | G [
Ofllghtre:crds 2
s 103827 Fightracord - 1 Racadig
! e ——— 111201 G
@ ##++444t Log start (2020-08-05 06:41:41) *+++++++ 2 i Wiy
@ #4454+ Log start (2020-08-05 06:37:52) *+4+++++ 2 4 . fp—
@ #4stuuss | og start (2020-08-18 10:42:59) **+++++ 8 o
O‘“***“ Log start (2020-08-18 10:47:15) **++++++ 9 7
* Log start (2020-08-18 15:30:26) **++++++ 13 A
. . )
® Log start (2020-09-02 18:06:29) 1 S
@+ * Log start (2020-09-03 08:04:11) *****+** ] Tt
. 4 e P
@ Log start (2020-09-08 10:45:52) *** 2 | e
@+ Log start (2020-09-09 13:47:32) e
@+ Log start (2020-09-10 13:57:07) = e
©* * Log start (2020-09-16 09:44:27) *** - a
©* * Log start (2020-09-16 10:20:27) *** Lt
©* * Log start (2020-09-16 10:28:56) ***
@##rvaurs Log start (2020-09-16 10:33:20)
(@ #eswanns | og start (2020-09-16 10:38:29) **++++++ 15
@ neweenen Log start (2020-09-22 14:42:53) ***++++* 73
@#rweeans Log start (2020-09-29 09:54:14) ***++=++ 204
@ #rxennns Log start (2020-10-06 13:58:27) **++++++ 255
@ #essanns Log start (2020-10-11 19:19:58) *++saass 7
©##+++54+ Log start (2020-10-11 19:39:42) *+++++++ 153
@ #srsusst Log start (2020-10-11 19:06:08) *+++4+++ 3
@ #4stsuss Log start (2020-10-12 10:59:55) ***+++++ 74
@ #4xssnst Log start (2020-10-12 13:24:10) *++++++ 77
@#4#sunes | og start (2020-10-12 14:27:22) ***++++ 58
¥ * Log start (2020-10-13 10:36:15)
MK s chont (0N A0 D4 13.00,C9) = : 8
e e\ IR Dokl Lopioenon A HOS08585, 5301109, 11-0 O .
T2 St 70872t 5908 Wi 1042 B
2 Flightrecord(s) available
Fightrecord Accelesation 08.12.2020 1240 - 8 x
1:3: Basq/ont) b
r o 3
— Safety_mode -50—] a
— Torgel_q3d_D_0 =
LR U R LR LSRN R U U U U U L R U R SR UL U UL
ot Hoter
5 —
.
x
— Torget_add_D_1 o
\\IIIIII\\\\\\\!lll\\lll\\\\\Il\\\\\\\\\IIIII\\\\\\\\\\||||||\\\\\\\||||\\-V\\\\\|i\\\\\\\\,\\|||||\\\\\
xdsk edoks Wrish sl ilsks ok shisks 4hasks dske Wdske wlmisks sk stk ok soiesd wsks ddoks edks

s0—| Elbow Joint
0]
2 0—
— Torget_q#d 0.2 2]
w0

|0, 0 I 0 00 0 0 LI L S T TT T
4282056 4062056 4272.056 402056 4200956 4302055 4312055 4322956 4330956 42956 4350956 4362056 4372956 432056 4302056 402956 4412056 4422056 4430956 4442056 4452956

Wirist 1 Jgint 3

— Targol_q04 03

(UL P L0 .0 UL 0 B L . 8 UL L .0 L L 4 L L M L LU0 LI .0 L 0 B 0 S N AL DU S L
4252056 4262956 4272956 4282856 422956 4302956 4312956 4322986 4312556 434 4372956 4362956 4392956 412956 2422956 4342055 4452956,

Winst 2 Jgynt &
]
o
— T b0
get .. 50 —{

L. L 5 I B U I L T T L L L LI 35
29 WIS WS Wnishe W0SE ANQo 1MSe Ao WIS N6 4RI GKIBE N6 AW RIE MOIE MIN6 42296 MRS SHIHE 296

Virist 3 Joint
50.
3 o
— Target 934 D 5 50
B e el ok ok Lt ik et ek dee dedsks Wkdos idae o mes e wdes wiasks Ass bl wded sdeks |
422955 4262966 272066 A22GE 420866 4295 ATIZSE 410056 MG AMI96 42965 SIDE 372066 4M20G6 AI2066 02956 1296 M2ZUE N9 42066 4452956
Tive 5]

Example of a personalized graph generated of all joints by right-clicking on chosen Flight Record
and picking acceleration at the time of the fault.
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7. Troubleshooting

/.2.8. LogStart

To read the log history section, you must click on the Log Start arrow to open and be able to read
where the entries from the robot will be shown accordingly to its date and time and the type of
message. The description of the message, error category, error code, error source, time, date
and time stamp will be shown after opening the log start entry. You can also press the “Open
groups” button to open all grouped entries.

Log Reader |Log Analysis | Record data | Export from robat | Help

Open [CAlUsers\FLIE Desktop Logdsterur 2020509999 2020-11-00_11-04-04zip

[line  [#Wammg  [#fmor [ Deveioper Messages
Tenestame Oate Tene Enorsoue | EworCode
©Flightrecords 2
@‘”"“ Log start (2020-08-05 06:41:41) ***###&+
CROUTITMIN0N  WA080T  0O4ABSE  Sateyd cammaze
CONGHTmISEOT: 000805 064IMEGM  SaferyA camsnze

@##+2222+ Log start (2020-08-05 06:37:52) ********
@ #+rranit Log start (2020-08-18 10:42:50) *+##++a

@"""’ Log start (2020-08-18 10:47:15) ********
0000419h12mI36Hs 20200818 104723267 SafetyB a6
COOIISHTImIIEON 200618 104723268 SeletyA comme
000419h1ImSBO%6s 20200818 104007626 Safety A c06A16
COO0AISHI4mITI 00618 104947462 RiMschine  CI61A06
C004TONT4MSTTs 20200818 105007041 RiMschine  CIS0A3S

CO0dIgIEmSBGeTs 20200818 105208203  RiMachine  CIS3ASS

0004TORZIM26A4% 20200818 103836379 RiMachine  CISIALS
C0GZIMIITIE 20200818 15250130 SafeyA camaire
CO002hImS23TIs  H0081E 1525010 Saferyd CmsAITE

oo Resder [ Log Anaes | Recond dat | xport o bt
Open [CAlier ¥ UBDxstiopogdeerur_ZG205053553_2626-1105_11-00-ohp

Clinfe  [Woming [Emor  [] Developer Messages
presres e Tom | e |t
@ Flightrecords 2
mmie 0 s
- 20201109 104716 Flightrecord -
(@*++++44% | og start (2020-08-05 06:41:41) *+*+++++
MG MEDAB0S OGS  Saeyd o226
OMIHMSAT, NGO  OSAASS  Sweyh  C6
@#++rarst | og start (2020-08-05 06:37:52) *+++++++
NI NS0 BMOMT  Sweys  CA26
00004 19h09m37.7815 20200805 DE:40:04.798 Safety A 2832226
(@ ##+2242+ | og start (2020-08-18 10:42:59) ***+++++
MRS MBI AN Saeyd  cmns
CoEST e ToAI0IE e Ce
MR A2 IR SIS Saeyd  Cm2s
oo Wm0 04 Swes cmne
COMIHIn6 MBI AN Saeyd 8226
W 0 ToeieI Sweys  come
COMIHIIMSND:  MEDOBTS  MSMAN  Seeyd  cM22s
M0 N0 TR0 ek come
@ ##r2a02 Log start (2020-08-18 10:47:15) ***+#ess
COMBINENY MBI ANT  feh CH
onmnen  dmesis  onmme  sweya  cawas
KON OB OMTE  SweyA  CArs
Eonion T W00 0O Rhbee  CUBOS
MRS, MR 0TGN Rk CIS958

O004TSNIGmSEGTs 20200618 105208200  RiMachme  CIS3ASS

COMININEMS MBS OSEND  KMechne  CISIS
COMIMIEIT:  MEBABIS O SweyA  CRATS
COMDMIRSEIT. MBS TSSNMS Sweyd RIS

@ #2444 Log start (2020-08-18 15:30:26) *+++++++
e mmeeT TN SeyA  GEATS
0000d23h16mS4.385: 2020-08-18 153527.020 Satety cae3a176

1 Flightrecord(s) svaiable
Selected logfie: C\Users\FLIE\Desktop\Logdatenur_20205099999_2020-11.09,11-04.04p loading.
77218 Entries 70572 Info, 5603 Warming, 1042 Eror

2 Fighirecordis) avalasie

a3

© o N

Ervor Category.

[ 4 4

[ 4 e 4 4 4

B

N

N

@
L 4 i 4 4 el d 42 4 d 4 8 . d 2

o

13

Ernor Category

Deseription

‘safery syster.
Safety syzten 2

Safety syster: Teach Pendant i connected whie it s disabled in robot configuration

Sefety systern:

Start up check: SCB 10 faed to power on

path: Wrist 1, The user is 0k p

Position devistes from path: Wrst 3 Check payloss,

Position deviates from path: Shoulder. Check payload, center of gravty and acceleration settings Log screen may-contain addition

‘Safety syster Lost 2 Teach Pendant saety packages in 3 row

Safety system Lost 2 Taach Pendant safety packages in  rouw

Description

Reserding

Safety ystem:
Safety system T

itis disabled in

Safety syster: disasied i

ERRT—

t1s dssbiedin

Saety system:

Start up check: SC8 10 faied o power on

Position deviatesfrom path: Wrist 1. The user specified payloa i Okg, please make sure this i cortect.

Check peyiond,

Bosition deviates from path Shoulder, Check payload, center of gravty and acceleration settings. Log screen may contain addition
Sy system: Lost 2 Teach Pendant cafety packages in a row

Sty system: Lost 2 Teach Derdart wafety packages in a row

Safety system: Lost 2 Teach Pendant safety packages in a ow
Safety system: Lost 2 Teach Perdant safety packages in a o

[Open grou

Example of a window showing warning and errors from a log start entry
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By right-clicking on the Log entry and choosing “Error Default Timeline” or “Error Selection

Timeline” a new window will be displayed. It shows you the occurrence of errors over the time.
Here you can switch the displayed range of errors, change the type of chart and switch to an

accumulated view.
Log Reader | Log Analysis |HECOINGSE] [EXpOrOHORIGESY Help
Open |C\Users\FLJE\Downloads\20205300204\log_history.txt

[ infe Warning Emor [ Developer Messages 0

Timestamp Date Time

() ##xxx%3% | og start (2020-07-22 09:44:08) ******=* 48
() *****xxt | og start (2020-07-23 07:58:41) ******** 33
() #xx%55% | og start (2020-07-27 10:57:43) **+++*** 66
() #**5%%5% | og start (2020-07-28 08:49:06) ******** 5
() #*xxx%5% | og start (2020-07-29 08:54:56) ******=* g

Error Source ErrorCode  Eror Category

Description

0001d05h29m34.197s 2020-07-29 10:27:48.007 Simuliert C150A0:6 ! Prote=+ — S
4 Error Defautt Timeline
0001d05h29m34.198s 2020-07-29 10:28:01.461 Simuliert C150A0:6 ! Prots
.4 Error Selection Timeline
0001d05h29m34.202s 2020-07-29 10:28:10.089 Simuliert C150A0:6 ! Protective Stop: Position clase to joint limits
0001d05h29m34.205s 2020-07-29 11:32:46.354 Simuliert C150A0:6 ! Protective Stop: Position clase to joint limits
0001d06h16m39.844s 2020-07-29 09:41:57.095 RTMachine C161A0:6 ! Protective stop: Large movement of the robot detected while it was powered off. The jc
0001d07h02m27.224s 2020-07-29 10:27:44.292 RTMachine C150A0:6 ! Protective Stop: Position dose to joint limits
0001d07h03m01.712s 2020-07-29 10:28:18.827 RTMachine C156A0:6 ! Protective Stop: Wrong payload or mounting detected, or something is pushing the rok
0001d10h30m37.116s 2020-07-29 13:55:53.935 RTMachine C153A4:6 ! Protective Stop: Position deviates from path({wrist 2).
0001d13h20m36.252s 2020-07-29 16:45:52.805 RTMachine C150A0:6 ! Protective Stop: Position clese to joint limits
P e e e e -
< >
Context menu for Error Timeline Charts
| sinose fwrazor =1 evaefm s -l |
22— Occumence of emors)
B— “
27— fl
%——| H
I
5| It
I |
#— =1
|
o] I
2] -
a—] [
N— w‘
19—y {
= s
—& B—] / |
%i?| 77— f
—a
€150 16— {
—o ‘
— o {
—g u—| /
oz ]
oz ] /
—az f
—iE ] |
—&e [
—cm = 1
—an —| :
G ) N\
cas L { £\
— /
cxs 8 f I\ /
7— | / it i
o . [\ /
{ A\ /
5—| f AN \
: ARN /
— / — / /
— | | /4\ o~ /
. \
—
[ I I I | I l [ I [ I I I

12082020 3092020 1210200 082020 31.08.2020 04082020 2100200 o522

100200 o520 18082020 oszm CrE 97992020 10920 802020

Dt

2102120 102020 Anz2m
09102020 13102020 18102020

Example of a window showing Error Default Timeline

Shortcuts:
* CTRL+C: Copy the selected Log History line.

* CTRL+E: Copy the error codes of the selected Log History line(s). You can select many

lines and click the shortcut to copy the codes.
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7. Troubleshooting

/.2.9. Log Analysis Tab

Use this tab to see a summary of important error codes found in the loaded file. You can select

different time frames to see the progress of your robot in time.

angReader LogAnalysis | Datarecording | Supportfile | Help

Here you have a summary of errorcodes.
If this field is empty, then you don't have critical errors.

20:00000000¢ 0.0.00

Last Month ¥

The Serial Number of the robot, the robot software current version, and the last program running

on the robot will be displayed on this screen for information.

Log Reader | Log Analysis | Record data | Export from robot | Help

A summary of selected important error codes is shown below.
If this field is empty, no critical errors was detected in the log.
You can select which time frame to summarize over.

sl |Serial number: 20195301002 ) |Version: URSoftware 5.8.0.10253 (Mar 22 2020)

Last Month N
Protective Stop: Position deviates from path: 14 time(s) Last Month
Protective Stop: Collision detected by joint: 17 time(s) Last Quarter
Protective Stop: Collision detected by joint: 4 time(s) Last Six Months

Last Year

s | Current Program Name: FFt36

If a high number of critical error codes are found, they will be highlighted on the list for awareness
and corrective actions to be taken by the user to solve the source of the message.

NOTICE

upon.

If you have a high number of messages shown up on the Log Analysis tab, take
action to try to solve the source of these error/warning messages generation. Itis
not right to have many messages showing up on the robot, they need to be acted

e-Series
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/.2.10. Record Data Tab

Description
Function

This tab enables the real-time data recording of the robot connected through ethernet
cable with your computer.

Before starting to record any data, make sure you have your computer connected to the
robot’s ethernet port and you have setup your computer’s IP address on the same range of
the robot’s IP address. Make sure your firewall is not blocking the connection from
happening and make sure RTDE Interface is enabled "on" robot security.

After you have the connection done, select the relevant data fields you want to be
recorded. The frequency of update can be defined as wanted. You can adjust sample time
and measurement duration for the recording. We advise keeping the default values not to
create high memory consumption. Press “start” on the right top corner for the data
recording to begin.

Continue record enables long record periods. If selected a new record file will be saved
periodically, depending on the setting time of the auto record field. We recommend for long
terms 100Hz and 5 minutes. This has the reason of memory consumption and for better
analysis.

NOTICE

High frequency combined with long sample periods leads to big data
traffic recordings, potentially affecting memory consumption on some
systems.

After starting to record, the data will be available in the Log Reader’s tab. Please check if
your robot’s software version has all selected data field available, if not, update your robot
to the latest software version for complete usage experience.

@ NOTICE
Please notice that the button "save last record" only saves the last record
started. If there were many records started and stopped, and you want to
save the others, go to the Log Reader tab, right-click on the previous
Flight Record you want to save, and press save. The previous ones are
not saved automatically and if you close the software they will be lost.
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Shortcuts:
* CTRL+A: Select all check boxes
* CTRL+N: Select the default check boxes

Log Rascar | Log Al Record ata | Export from robot | Felp

/.21 Export From Robot Tab

Exporting The Export from Robot tab allows you to create and export the Support File from your

data connected robot via ethernet connection to the computer. Refer to 2.5.5 Record Data tab
topic in this manual, to understand how to connect the robot’s and computer IP addresses.
For older robot software versions (PolyScope 5.7 and 3.12 below) the Log History and
Flight Reports are retrieved instead of the Support File.
After the download the user will be asked, if he/she wants to open the pulled data directly on
UR Log Viewer or just store in the computer.

‘LogReadel LogAnalysis | Datarecording Supportfile  Help

1P |000.000.000.000

Here you can download the supportlogfile.
If robot version older than 3.13/5.8
it will download flightreports and logfile

Download: Get Data
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7.2.12. Types of Messages

Message Message’s icons in this document contain information that helps you to understand and
types troubleshoot the robot.

Log Reader | Log Analysis | Record data | Export from robot | Help

open [

Info Warning Error Developer Messages 0
Timestamp Date Time Error Source Error Code Error Category Description
(@ *xrkrirx | og start (2020-01-14 18:11:35) *****+++ 70
0011d12h15md5234s  2020-01-14 18:11:37.690 Polyscape C0AOT i No error: Betriebsart von Manuell in Automatik geandert
0011d12h15m45234s  2020-01-14 18:11:37.690 Polyscape C0ADT 0 No error: Betriebsart von Manuell in Automatik geandert
0011d12h15m45.234s 2020-01-14 18:11:41.861 Polyscope COAC:0 ! URSoftware 5.6.0.90886 (Nov 15 2019) s/n: 20195501749 : URS
0011d12h15m45.234s 2020-01-14 18:11:42.329 Polyscope COAQ:T -m- No error: Mit Controller verbunden
0011d12h15m45.234s 2020-01-14 18:11:42.580 Robotinterface COAD:3 A URControl 5.6.0.0
0011d12h15m45.234s 2020-01-14 18:11:42.584 Robotinterface COAQ:12 a URSafetyA 0: URSafetyB O
0011d12n15m45.234s  2020-01-14 18:11:42.828 Polyscope c0A0T i No error: Sicherheitsprafsumme geéndert zu: E8D9
0011d12n15ms6984s  2020-01-14 18:11:43.590 Robotinterface  C100A3:6 ] Robot changed mode: Power off
0011d12n15mS6987s  2020-01-14 18:11:43.592 RTMachine C211A16 Automatic
0011d12n15ms6987s  2020-01-14 18:11:43.596 Robotinterface  COAOS A Safety Mode changed to Normal

The Symbols are the same as in the protocol tab from Polyscope.

Debug Message

Info Message

Warning Message

Error Message

Fault Message

Developer Message

Developer Message

Developer Message

Developer Message

POEEHERAEE #

Developer Message
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/.3. Support Log Reader (SLR)

Steps

Open log files with the Universal Robots Support Log Reader (SLR).
Go to www.universal-robots.com/support to download the Support Log Reader

&ile Tools Help
Text search: [

4o [a][o]

w Log start (2018-08-13 12:53:03) Total: 10 [Info: 10, Warning: 0, Violation: 0, Fauit: 0]

» -08 :53:07.667 PolyScope  URSoftware 5.1.0.40137 (Jul 17 2018) s/n: 20185599999 : URS
|© 2018-08-13 12:53:07.678 Robotinterface URControl 5.1.0.0
10 2018-08-13 12:53:07.679 Robotinterface URSafetyA 0: URSafetyB 0
10 2018-08-13 12:53:07.733 PolyScope  Connected to Controller
2018-08-13 12:53:07.754 PolyScope  Safety checksum changed to: CCCC

Q 2018-08-1 3 PolyScope  Program test_program starting... (Last saved: 2018-08-13 12:53:56)
1 2018-08-13 12:54:04.549 RTMachine®  Program test_program started

‘0 2018-08-13 12:54- 57 PolyScope  Safety checksum changed to: DDDD
. -08-13 12:54:06.366 RTMachine  Program test_program stopped
10 2018-08-13 12:54:17.003 Robotinterface URSafetyA 0: URSafetyB 0

@’_/Log Entries (Showing/Total): 10110 | Expand All || Collapse All

1.

10.

Filter;
Select what filter to activate

Info filter: 0

Warning filter: !
Error fiIter:e

Tool bar;
Load log files, export error codes, change language

Text search;
Type error code or text

Log start Info bar*;
Created every time the robot is powered on.

Highlighted text;
When tapped, gives more detailed Information.

PolyScope time

Reporter;
Where the info is reported from "safety, PolyScope, etc.”

Message;
Text with the Cxxxx refers to the error codes.

Log Entries;
Shown and total

Expand or collapse all Info bars (point 4)

NOTICE

After loading the log file every Log Start Info Bar (4) is collapsed and only the
summary for each log start is visible.

e-Series
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/4. LED Indicators and Fuse on Safety Control Board

7.4.1. LED Indicators on Safety Control Board

The below LEDs are “power” LEDs. They are either on or off.

-4V for Analog

+1.8V/+2.5V FPGA
Teach Pendant +48V

LED for power
* Green color permanent = Power on

* No color permanent = Error or no power

Below are “communication” LEDs. They flash in different patterns, depending on the status.

LED for Safety A and Safety B

Green fast flash = Bootloader

Green slow flash = Normal communication

Red permanent = Error (Red flash can happen during bootup/power on, this is normal.)
LED for FPGA

Green/Red permanent = Normal communication

Green slow flash = No communication/trying to establish communication
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/.42 Fuse

7. Troubleshooting

Fuse is a 10A fast-acting mini blade fuse.

WARNING
Never use a different fuse than specified. Only use high grade components.

i (V=000 -

S

Fuse specifications:
* Interrupting Rating: 1000A @ 32 VDC
* Voltage Rating: 32 VDC
* Component Level Temperature Range: -40°C to +125°C
* System Level Temperature Range: -40°C to +105°C
* Terminals: Ag plated zinc alloy
* Housing Material: PA66
* Complies with: SAE J2077, 1ISO 8820-3
* UL 248 Special Purpose Fuses

e-Series
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/.5. Complete Rebooting Sequence

Diagram
showing
rebooting
steps

To completely reboot the robot system, follow the following steps:

To completely reboot, do
the following...

Power down the Control Box

Step 2 v
|

Disconnect the main power
Step 3 A 4
|

Completely de-energize the

robot and Control Box.

Step 4 A4
]

Reconnect the main power.
Step 5 A 4
]

Power on the Control Box and Robot Arm.

Y

The Control Box and Robot Arm has now been
completely rebooted.

l---J"""‘.

1
I
l-I
1
1
R I,

1
1
| N—

]
1
1
.
P e —————

Push the power button onthe
Teach Pendant and follow the
onscreen instructions

OR

Send power off command to
controller orinputs via I/0's

Disconnect the main power to
the Control Box by
disconnecting the plug from the
mains socket.

Press and hold the power
button on the Teach Pendant
for 5 seconds.

OR

Send power on signal via I/0 for
5 seconds

Reverse actions in Step 2

Push the power button on the
Teach Pendant and follow the
onscreen instructions

OR

Send power on signal vial/0's
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/.6. Robot Stop

Yes-No
Flowchart

Read also article 18939 on the support site www.universal-robots.com/support

Protective Stop

Check TCP configuration, payload and mounting
setiings it must corespond with actuskitool and
robot position.

YES

|

Is center of mass very different from TCP point?

—_—

L

Are waypoints pesitioned very close to cylindrical
area around base of robot where robot cannot
operate?

[

Is robot moving with excessive speed or
accelerating very hard?

[«

Press free drive button on back of TP and check
the free drive function of all joints > cbserve any
abnormal friction er behavior observed?

—_—

[«

Contact distributor from where robot has been
purchased

Adjust TCP configuration,
payload, mounting settings and
check that safety settings
respected

Adjust center of massin the
TCP tap or using script code
sel_payloadi

Adjustwaypointsaway from
this area of reduce
speed/acceleration

Reduce speed or acceleration

Inspect joint with abnormal
behavior,jointmight have
mechanical failure

Service Handbook

121

e-Series

Copyright © 2009-2026 by Universal Robots A/S. All rights reserved.


http://www.universal-robots.com/support

Copyright © 2009-2026 by Universal Robots A/S. All rights reserved.

I
- UNIVERSAL ROBOTS

/.6.1. Preventive Measures

Preventive Ignoring Robot stops is considered abuse of the robot which voids the warranty.
Measures These faults can be hidden from view under the following two circumstances:

1. Personnel simply resetting a fault without review of why the fault has happened.

WARNING

Ignoring robot stops masks fault detection, which can increase the risk of
injury.
* Pay careful attention to robot stops.

Learn why they happen to improve your programs and preserve
fault detection.

Robot stops must never be acknowledged and reset automatically, it must always be a
deliberate action by a user to resume after a robot stop.

In general, robot stops are designed to inform the user that the robot has stopped due to an
external event such as hitting an obstacle or similar. In case the robots are pushed close to
the limits, the robots can generate robot stops to indicate that they are not capable of
following the desired trajectory. After a robot stop, the following must be done before
resuming operation:

i. Ifthere has been a collision or similar:
Remove the obstacle and ensure that operators are out of the way before resuming
operation. See Section 2 of Service Manual (see link below).

ii. If there has been NO collision or similar:
The robot is operating too close to the limits, the application should be adjusted to
reduce the load on the robot, for instance by reducing accelerations, by correct use
of blends or similar measures.

Robot stops are indications of issues, including program or production issues - not only
safety issues. An application which results in daily robot stops is not designed correctly
and needs to be modified.

2. If an automatic acknowledgment and reset of a robot stop has been programmed -
no one will see the robot stop.

NOTICE
Automatic acknowledgment and reset of robot stops masks faults that will
lead to a failure condition.

* When there is a robot stop, verify the cause.
If there is no collision, adjust the program

If an integrator has set-up the application program to do automatic acknowledgement
and reset of robot stops, the customer should contact the integrator change the
program immediately, as such override voids the product warranty and masks fault
detection.

e-Series 122 Service Handbook



8. Electrical Drawings UNIVERSAL ROBOTS

3. Electrical Drawings
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UNIVERSAL ROBOTS 9. Spare Parts

9. Spare Parts

See Support
Section of NOTICE
UR website Ensure you have the correct part numbers when ordering spare parts.

The full list of spare parts have been moved to the support section on Universal Robot's
website: https://www.universal-robots.com/support/
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10. Packing and Shipping of Robot/Spare

Parts

Description

Before shipping any robots or spare parts back to Universal Robots, note the following:

@

NOTICE

Remove external tools and electrical connections before shipment.
Universal Robots may reject the shipment if third-party products cannot
be unmounted safely or if they prevent required post-repair tests.
Universal Robots assumes no responsibility for returning third-party
goods.

Pack the robot, Control Box, and Teach Pendant securely.

Universal Robots returns its products in original Universal Robots
packaging.

NOTICE

Repairs include updating the robot software and firmware. New parts
ship with the latest hardware and software versions. Updating PolyScope
may be necessary after installing new parts.

MANDATORY ACTION

If the robot or parts have been in contact with, or used where dangerous
chemicals or materials are present, clean them before shipment. If
cleaning is not possible, include a Material Safety Data Sheet (MSDS) in
English with cleaning instructions. Cleaning labor is billed at the standard
rate.

If Universal Robots finds the robot or parts unsafe to service, UR may
have them cleaned or decline the case and return the parts at the
customer's expense.
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Packing Down the Robot and Control Box for Shipment

1.

a k> N

Download the put_in_box program at: www.universal-robots.com/support

Upload the put_in_box program. See Section 5.2 Using Magic Files on how to do this.
Load the program and follow the instructions when running the program.
Power down, disconnect main power, and disconnect the Robot Arm from controller.

Pack the Robot Arm and Control Box in designated boxes. Ensure the Robot Arm is
orientated correctly in the box.

NOTICE
If the robot is attached to 3rd third-party application/ installation during transport,

please refer to the following:

* Transporting the robot without its original packaging will void all warranties
provided by Universal Robots A/S.

* Ifthe robot is transported as part of a prefabricated solution, securely
mounted, and in full compliance with the recommendations outlined
below, it is not considered a breach of warranty.

You can see the recommendations for transportation without packaging on help.universal-
robots.com/

10.1. Transport Without Packaging

Description

Universal Robots always recommends transporting the robot in its original packaging.
These recommendations are written to reduce unwanted vibrations in joints and brake
systems and reduce joint rotation.

If the robot is transported without its original packaging, then please refer to the following
guidelines:

* Fold the robot as much as possible - do not transport the robot in the singularity
position.

* Move the center of gravity in the robot as close to the base as possible.
* Secure each tube to a solid surface on two different points on the tube.

* Secure any attached end effector rigidly in 3 axes.

e-Series
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possible.

Do not transport extended.
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Secure the tubes to a solid surface.

Secure attached end effectorin 3
axes.
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