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UNIVERSAL ROBOTS 1. Introduction

1. Introduction

1.1. About This Document

The purpose of the 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 a long lifetime.
However, improper use of a robot or robot parts can potentially cause failures. 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 does not attempt repair, adjustment, or make other interventions in
the mechanical or electrical systems of the robot without first 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 and disconnect the main power to any
potential dangerous tool on the robot or in 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

1.2. Company Details

Universal Robots A/S
Energivej 51

DK-5260 Odense Denmark
Tel.: +45 8993 89 89

Fax: +45 38 79 89 89

1.3. 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 © 2009-2024 by Universal Robots A/S.

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

e-Series 1 Service Handbook
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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.

1.4. Safety Message Types

Safety messages in this document contain information that helps you avoid injuries or equipment damage.
This document contains the following safety message types.

Safety messages and statements are used throughout this manual to emphasize important information.
Read all messages and statements to help ensure safety and to prevent injury to personnel and product
damage.

The safety message types are defined below.

WARNING

Indicates a hazardous situation which, if not avoided, could result in death or serious injury.

WARNING: ELECTRICITY

Indicates a hazardous electrical situation which, if not avoided, could result in death or
serious injury.

WARNING: HOT SURFACE

Indicates a hazardous hot surface where injury can result from contact and non-contact
proximity.

CAUTION

Indicates a hazardous situation which, if not avoided, could result in injury.

GROUND

Indicates grounding.

- B> B B P

@ PROTECTIVE GROUND
Indicates protective grounding.

Service Handbook 2 e-Series
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NOTICE
Indicates the risk damage to equipment and/or useful information that should be particularly
noted.

READ MANUAL
Indicates more detailed information that should be consulted in the manual.

This warning draws attention to procedures which serve to prevent or remedy emergencies or malfunctions:

MANDATORY ACTION
Procedures marked with this warning must be followed exactly.

e-Series 3 Service Handbook
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2. Handling ESD-Sensitive Parts

CAUTION

Static Sensitivity Device

ALWAYS WEAR YOUR
WRIST STRAP

To prevent damage to ESD-sensitive parts i.e. Printed Circuit Board, follow the instructions below in addition
to all the usual precautions, such as turning off the power before removing the circuit boards. See section
Complete Rebooting Sequence

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

Service Handbook 4 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. Itis
important to take precautions when handling an ESD-sensitive part.

NOTICE

Hold the ESD-sensitive part by its edges. Do not touch its pins or hold directly on any
exposed prints.

e-Series

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

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.

Service Handbook 6 e-Series
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Copyright © 2009-2024 by Universal Robots A/S. All rights reserved.

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.)

NOTICE
If passing an ESD-sensitive part to another person, ensure both are wearing ESD wristband
and the ESD wristband is attached to the system grounding point.

e-Series 7 Service Handbook
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NOTICE
Be extra careful in working with ESD-sensitive parts when cold-weather and heating is used,
because low humidity increases static electricity.

Service Handbook 8 e-Series
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3. Recommended Inspection Activities

3.1. Robot Arm

3.1.1. Inspection Plan

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

See the following sections for detailed guidance:
* 3.1.2 Visual Inspection: Robot arm on the facing page
* 4.1 Pre-Use Assessment on page 17

* 4.2 Robot Arm on page 19

Inspection action type Timeframe

Monthly Biannually Annually

X

X
X
X
X

Check blue lids *
Check blue lid screws
Check flat rings
Check robot cable
Check robot cable connection
Check Robot Arm mounting bolts *
Check Tool mounting bolts *
Check screws/bolts on joints *

N o o0 N =

T nm << T

oo

X

V = Visual inspection F = Functional inspection * = Must also be checked after heavy collision

e-Series 9 Service Handbook
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3.1.2. Visual Inspection: Robotarm

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

* Never use compressed air to clean the robot arm.

%
I

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.

o a ks~ wbd -

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 or tighten screws, if necessary.
+0.05Nm
Correct the torque value for screws on the blue lids to 0.4 Nm —0.054m

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

Service Handbook 10
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3.1.3. 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.

For the robot arm mounting bolts specifications, see the Hardware Installation Manual, chapter Mechanical
Interface: Mounting.

3.1.4. Cleaning Your Robot

Everyday Cleaning

You can wipe away any dust/dirt/oil observed on the robot arm and/or Teach Pendant using a cloth and one of
the following cleaning agents: Water, 70% Isopropyl alcohol, 10% Ethanol alcohol or 10% Naphtha. In rare
cases, very small amounts of grease can be visible from the joint. This does not affect the function, use, or
lifetime of the joint.

Additional Cleaning

Due to the added focus on cleaning your robot, Universal Robots recommends cleaning with 70% isopropyl
alcohol (rubbing alcohol).

1. Wipe the robot with a hard twisted micro fiber cloth and 70% isopropyl alcohol (rubbing alcohol).

2. Letthe 70% isopropyl alcohol dwell on the robot for 5 minutes, and then clean the robot using standard
cleaning procedure.

DO NOT USE BLEACH. Do not use bleach in any diluted cleaning solution.

3.2. Control Box and Teach Pendant

3.2.1. Inspection Plan

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

See the following sections for detailed guidance:
* 3.2.2 Functional and Safety Inspection on the facing page
* 3.1.2 Visual Inspection: Robot arm on the previous page
* 4.1 Pre-Use Assessment on page 17

* Control Box

Inspection action type Timeframe

Monthly Biannually Annually

1 Check Emergency stop on Teach Pendant | F | X |

e-Series 11 Service Handbook
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Inspection action type Timeframe

Monthly Biannually Annually

On a standard TP: check the freedrive button F X
28&3 by pressing it gently.

On a 3PE TP: check the 3PE buttons pressing
them gently.

Check Backdrive mode

Check Freedrive mode

Check safety inputs and outputs(if connected)

Check Teach Pendant cable and connector

Check and clean air filters on Control Box

Check terminals in Control Box

0N oo &

&9 Check electrical grounding <1Q to Control Box

mm T < | < |T T

Check main power to Control Box

V = Visual inspection F = Functional inspection

3.2.2. Functional and Safety Inspection

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

Emergency Stop button on the Teach Pendant:
1. Press the Emergency Stop button on the Teach Pendant.
2. Observe the robot stops and shuts off power to the joints.

3. Power on robot again.

Service Handbook 12 e-Series
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Freedrive

1. Unmount attachment or set TCP/Payload/CoG according to tool specifications.
2. Tomove the robot arm in Freedrive:
* On astandard Teach Pendant, press and hold the Freedrive button.

* On a 3PE Teach Pendant, rapidly light-press, release, light-press again and keep holding the
3PE button in this position.

L

—

T TE——
Standard TP 3PETP

3. Pull/Push the robot to a horizontally elongated position and release.

4. Verify the robot arm can maintain the position without support and without pressing the Freedrive, or
3PE button.

Backdrive

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

e-Series 13 Service Handbook



3. Recommended Inspection Activities UNIVERSAL ROBOTS

o O

Power Booting Robot Brake Robot
ON Complete Active Release Operational
@ START @ OFF

' Warning! Stand clear of the robot when starting it!

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

Active Payload Installation Payload

. Okg 0.00 (g

=

2. Press and hold Freedrive. Status changes to Backdrive

Standard TP 3PETP

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

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.

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

Service Handbook 14 e-Series
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3.2.3. Visual Inspection: Control Box

1. Disconnect the power cable from Control Box.
2. Check the Control Board terminals are properly inserted.Do not ignore loose wires.

3. Check for any dirt/dust inside 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.

e-Series 15 Service Handbook
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3.2.4. Cleaning

See also
To clean the Teach Pendant touch screen

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.

To clean the Control Box filters
There is a filter on either side of the Control Box.

1. Gently remove the outer plastic frame, by pulling where the red arrows are shown in the images below.
The frame tilts outward.

2. Remove both filters and use low pressure air to clean them.

If necessary, replace filters.

b

Service Handbook 16 e-Series
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4 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 current long-term support software version.

See more here: 5.2 Software Updates on page 65

4.1. Pre-Use Assessment

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

* 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 in top right corner of user interface to
ensure the mode is changing.

* Test the Three-Position Enabling Device (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

e-Series 17 Service Handbook
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411. Recommended Tools

Robot Arm Control Box
Service tools - part no.: 200119 | Service tools - part no.: 200119
7 ynivERSAL ROBOTS 7 yuIvERSAL ROBOTS

Spirit level

or

Dual Robot Calibration tooling
part no.: 185500

Cabinet key SD card reader

(double-bit key)

Service Handbook
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4. Service and Replacement of Parts

4.72. Robot Arm

Joint names
Wrist 3 joint
Lower arm
Elbow joint
Tool Force/Torque sensor
Upper arm
Base joint
Base 7
Shoulder joint

+1§

Joint size UR3e

Joint size URSe

| Joint size UR10e and UR16e

e-Series

19
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4. Service and Replacement of Parts UNIVERSAL ROBOTS

4.2.1. Movement Without Drive Power

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.

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

4 .2.2. General Guidance to Separate Joint from Counterpart

Q WARNING
Before replacing ANY components inside the Control Box, it is important to completely shut it
down first. Follow the first 3 steps in Complete Rebooting Sequence

NOTICE
| @ Exercise caution when handling ESD sensitive parts. See Section 2: Handling ESD-
Sensitive Parts
Disassemble:
1. Before repairing the robot, make sure the necessary tools are available.
1. Service tools with torque tools, ESD Wristband, etc.

2. If you must disassemble the Robot Arm you will need:
new flat rings, wear rings, 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.

Service Handbook 20 e-Series

Copyright © 2009-2024 by Universal Robots A/S. All rights reserved.



Copyright © 2009-2024 by Universal Robots A/S. All rights reserved.

UNIVERSAL ROBOTS 4. Service and Replacement of Parts

Move the robot to an appropriate position for disassembly.
Shut down the Control Box and remove the main power.

If necessary, dismount the entire Robot Arm from the work cell and place on a solid surface.

2.
3.
4.
5.

Remove screws and the blue lid.

6. Now 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 printed
circuit board.

7. Gently unplug the cable connectors without bending the printed circuit board.

—

O

e-Series 21 Service Handbook
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4.2.3. Joint Connection Types

There are two different ways the joints are assembled.

Screw Connection Clamp Connection

Head Size | Torque Torque
Head Size
Torx T10 | 0.9Nm for countersunk screws | +0,10Nm 4.0Nm +0.50Nm
-0.10Nm Hexkey 4 -0.50Nm
Torx T20 | 2.0Nm for countersunk screws | +0.30Nm
-0.30Nm
4.2.4. Torque Values
Connection Head size Torque
Screw Connection Torx T10 0.9Nm for countersunk screws +0.10Nm
-0.10Nm
Screw Connection Torx T20 2.0Nm for countersunk screws +0.30Nm
-0.30Nm
Clamp Connection Hex key 4 4.0Nm +0.50Nm
-0.50Nm
Blue lid screws Torx T10 0.4Nm +0.05Nm
-0.05Nm
Tool connector No tools to be used 0.4Nm
Tool mounting Max. 8.0Nm

torque.

NOTICE
Click the torque tools a minimum of three times before use, to get the correct calibrated

Service Handbook

22
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4.2.5. Power and Communication Connector Types on the Joint

There are two different power plug types and one plug type for communication.

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

e-Series 23 Service Handbook
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This plug can be removed by GENTLY pulling in the
wire.

Service Handbook
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4. Service and Replacement of Parts
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4.2.6. Connector Location on joints
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Size 0

Commu nication‘

| |Communication
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Size 1

Size 2

e-Series
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Communication

Power - (Black)
Power + (Red)

Size 3

S

e A— =0

Communication

Power - (Black)

Power + (Red)

Size 4

e-Series
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Communication

Power + (Red)

Power - (Black)

Power + (Red)

Service Handbook
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4.2.7.Screw Connection

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

Screw connection location
UR3e URb5e UR10e and UR16e

=

i R e R
e —_
3 ~— — v =
A | | .,
| "
— - | S

Disassembling Screw Connection

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. You can use a small flathead screwdriver to push-off the flat-ring.
Then slide the flat-ring over the joint.
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MANDATORY ACTION
The joint can fall off if not supported when removing the screws.

5. First remove the countersunk screws(a) then the remaining(b) screws.

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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6. The jointis now loose and can be removed. Remember to pull the wires out.

N

Assemble Screw Connection Joint

The assembly is done in reverse of the disassembly. However, a few things must 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 pre-coated 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 black flexible flat 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
recommended torque.
Example: 1,2, 3

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

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

Clamp connection location
URSe UR10e and UR16e

1) [

Disassembly Clamp Connection

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

n

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 flathead screwdriver.

4. Remove the screws and the clamp on one side.
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MANDATORY ACTION
The joint can fall off if not supported when removing the clamp.
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Assembling Clamp Connection

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

NOTICE

Always replace the black flexible flat 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.

T

t
{ |
) !
(
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=

// ,
/ ‘F./
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Q CAUTION
Joints should be assembled in a vertical position to ensure proper mating between the joints.
Ensure the screws are inserted in the correct clamp.
Only apply to early version of brackets where one side has a circular marker.
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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 4.0Nm. +/- 0.50 Nm.
* Step 3: Tighten the first side with 4.0Nm. +/- 0.50 Nm.

* Step 4: Ensure same gap at both ends.

4.2.9. Tool Flange

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.

See section Screw Connection

Power and communication plug is in the same plug.

Connector for
power and
communication
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4.210. Joint Verification

When a joint is replaced it needs to be verified by the controller to be assigned the correct ID. The steps below
appear automatically when the Robot Arm is powered on for the first time.

1. Goto Initialize screen and press ON

WE 2 M

<unnamed=
default

Robot Status

Payload

Active Payload

Power
OFF

Boaoting

Robot
Idle

Brake
Release

@ ON

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

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

Installation Payload

0.00 g

Robot

Robot
Operational

@ OFF

2. A popup appears saying that joints need verification. Confirm the popup message by pressing Check

Joints need verification

It seems that one or more joints were replaced. To malke sure
*  that all joints are properly installed, checl< if the joints are mowving

correctly.

3. Press Test Joints to start joint verification.
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Robot Status

JOINTS VERIFICATION

@ Test joints @ OFF

Payload Robot

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

Active Payload Installation Payload

. Okg 0.00 g

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

1. If joints move as expected, press Valid and a popup appears. Follow the popup instructions.

2. Ifjoints did not move as expected (i.e., wrong joint moves or incorrect direction), press Failed
and a popup appears. Follow the popup instructions.

lm '-_2. é’ Q E lmiatrne-:l;;. D] ﬁ E

Move all the joints and verify they are moving as expected.

Rebot Jeint Position

Base -85.46
S |

,E Shoulder -55.37 °
T 7]
Elbow -65.26 °
T 7]
Wrist 1 240.33 °
T /71
T Wrist 2 358.62 °
L N B |

® Wrist 3 78.30 °
T

O 0

Valid Failed

4.2 1. Zeroing of Joints

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

WeE 2 H

Payload Robot.

Acive Paoad Inscataton Payiosd ]
[ Okg 0.001g t‘l

Program Varlables
Variable ~ Value

Robot Age

Days H i i
0 00 05 56

e 2 M

Enter password

N

4. Select Joint Zeroing in the menu to the left.
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sumamed> ! <
E H H H BL ‘ ‘ i H ‘E: ‘ Eﬂ File Editor

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

il

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

L.

Wrist 2 zero position is aligned like the Base joint,
with tool flange parallel with Wrist 1 output flange.

Shoulder, Elbow, Wrist 1

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 3

Wrist 3 zero position is aligned so the tool connector
is pointing upward. Mount two bolts in tool holes and
use spirit level to align joint.
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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

e 2 M

= By zeroing aoint, you are defining Its current position as the new Home postion
This procedure should only be performed by a professional recommended by Universal Robots

Calibration
Select which joints you want to zero Sase 0.00 °
| —— ———
Al Joints
Snoulder|  -90.00 °©

e |
I N sov | 000-
)

Shoulder
Wrist 1 -90.00 °
|

Elbow

wrist 2 0.00 °
Wrist 1 i
Ei Wrist 3 0.00 °
\UREE &L e e — |

Wrist 3

WeE 2 H

= By zerong a oint, you are defining Its current posiion as the new Home postion.
This procedure should only be performed by a professional recommended by Universal Robots

Joint Zeroing. Robot. Joint Position

@ Joint Zeroing
|E==s===]
Al Joints.
Shouder  -90.00 °
e e |
T B eoow 000
R Zero Joints -+ x I

Wrist 1 -90.00 ©
e o

Wrist 2 0.00 ©

|S==Se==

5 Wrist 3 0.00 °

wrist 2 [ e |
Wrist 3

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.

WE 29 H

= By zeroing aoint, you are defining Its current position as the new Home position.
This procedure should only be performed by a professional recommended by Universal Robots

Joint Zeroing Robot. Joint Position

® Joint Zeroing
[ ——1
All Joints
Shouder  -90.00 °

i s s |
[ e | U coow | 000
R JointZeroing -~ + x
Shoulder Joint Zeroing e
Wrist 1 -90.00 °
i s s |
— @ s suecessiuly zerced

‘Wrist 2 0.00 °
Wrist 1 === S =
Wrist 3 0.00 °
Wrist 2 ey oo

Wrist 3

1

4 2.172. Dual Robot Calibration

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.
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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:
* 2 robots (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/

4.2.13. Program Correction by Key Waypoints

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.

4.2.14. Important Notice about Size 3 Joint on UR10e

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

URb5e robots.
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4.3. Robot Cable

4 3.1. Replacing Robot Cable

é CAUTION
The maximum robot connection from the robot arm to the Control Box is 12 m. Improper
robot connection can result in loss of power to the robot arm.

* Do not extend beyond 12 m.

* Do not make the connection from robot to control box shorter than 6 m.

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.

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

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

1
2

3. Onthe 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.

G

6. Connect the new Robot Cable to the Control Box connector and twist to the Closed position
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4 4 Control Box

4.4.1. Dismantling the Control Box

A

@

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. Handling ESD-Sensitive Parts

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

1. Power off Control Box - follow step 1 to 3 in section Complete Rebooting Sequence

2. Remove all the I/O Terminals, the Fuse, SD-card and any other I/O etc. that may be connected.

e mE— —

(R A0 -

3. Remove the Teach Pendant, see Section 4.4.4 Replacing the Teach Pendant: Standard TP on page 56

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

/
d
j

0 ERRRENRRN

Cr——————— -
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5. Take out the Control Box bracket and place it on the edge of the Control Box as shown below.

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

’Ground - Control Board

|Comm. - Control Board|

‘48V - Control Board

48V - Robot
\[48V - Fan and Energy Eater

i _\|Communication - Power Supplyl

\[Communication - Fan and Energy Eater|

Communication - Robot

Power Supply
48V - PSUto CB

Comm. - PSU to CBf=
~~1Comm. - PSU to CB

PSU=Pawer Supply GB=Control Board|

UR5e, UR10e and UR16e UR3e
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7. Remove the four screws on the bottom of the power supply, then remove the power supply.

NOTICE
o1
When assembling, the screws must not be tightened with a torque greater than 1.0 —2.1 Nm

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

NOTICE
When assembling, remember to place the round spacers behind the Energy Eater board.

4.4.2. 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.
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A

@

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. Handling ESD-Sensitive Parts

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

OEM DC Control Box Special Precautions

A

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.
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Dismantling the OEM AC and DC Control Box

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.

) L

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

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

5. 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.
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10. Lay the Control Box on the “back”

T
N
) T
i1 E
I &
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12. Pull out the front part where the power supply and Control Board is attached.

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).

4.4.3. Torgue Values

Torque values and notes for Control Box

Below are the torque values used in the Control Box.
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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

Below are the torque values used in the OEM AC and DC Control Box.
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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

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
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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

4.4.4. Replacing the Teach Pendant: Standard TP

This section describes how to remove and replace a Standard Teach Pendant. For information on how to
replace a Standard Teach Pendant with a 3PE Teach Pendant, see 4.4.5 Replacing the Teach Pendant: 3PE

TP on page 58.

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

* Always select the correct configuration for the type of Teach Pendant.

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

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

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.

To replace:

=00

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.
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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.

4.45. Replacing the Teach Pendant: 3PE TP

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 4.4.4 Replacing the Teach Pendant: Standard
TP on page 56.

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

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

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:

1. Place the 3PE Teach Pendant plug and cable in through the bottom of the control box and fully
closeftighten 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.

4. 4.6. Replacement of Teach Pendant Cable

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

1. Turn the Teach Pendant around and place it carefully on something soft. Be careful not to damage the
E-stop button.

Service Handbook 60 e-Series

Copyright © 2009-2024 by Universal Robots A/S. All rights reserved.



Copyright © 2009-2024 by Universal Robots A/S. All rights reserved.

R
UNIVERSAL ROBOTS

2. Remove the 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 does not get damaged.

4. On the front frame, cut the cable tie and unplug the cable that are connecting the front frame and back
plate.

e-Series 61 Service Handbook



R
UNIVERSAL ROBOTS

5. Unplug the Teach Pendant cable.

R — - - —
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6. On the back plate remove the 4 bolts on the Teach Pendant cable bracket, using a T8 Torx screwdriver,

and remove the bracket.

)
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i

7. Teach Pendant cable can now be removed.
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8. Find the new Teach Pendant cable from the kit. Pull it through the hole the back plate. Make sure that
the rubber cable collar is mounted correctly in the hole.
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9. Mount the Teach Pendant cable bracket again and mount the 4 bolts with 0.3 Nm using a T8 Torx

screwdriver.

10. On the front frame connect the Teach Pendant cable on the PCB connector again.
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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.

13. Mount the 18 bolts connecting the front frame to the back plate with 0.3 Nm, using a T8 Torx
screwdriver.
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5. Software

Under 5.1.3: Universal Robots do not recommend or support downgrading of Polyscope software.
Downgrading can in some cases break hardware compatibility or corrupt program functionality. In doubt reach
out to Universal Robots.

5.1.Long Term Support

Since PolyScope software release 5.12 Universal Robots has introduced a long-term support strategy to
ensure hardware compatibility with requiring updating to latest software version. The long-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. 5.12.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/

5.2. Software Updates

Universal Robots software is called PolyScope.

Q 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.

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.
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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.

5.2.1. Update Procedure

1. On your robot, go to About and check your current software version.

B2+ QH

1P address 192.168.196.132
sini 20183099969

RU BoT
UNIVERSAL ROBOTS N
s.universal-robots. con

Copyright © 2009-2019 - Universal Robots AS
Covered by U.S. Patent No. 8,779,715

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).

* Ifyour SWis below 5.5 (E.g.: 5.3), you will need to incrementally update until you reach 5.5 (E.g.:
5.31t0 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.: 5.5 t0 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 t0 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. Insertthe USB stick into the USB slot in the controller box or on the top right side of the Teach Pendant

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

Robot Age

Das h finutes  Seconds
0 05 47 13

[ Show Waypoits

6. Press Settings to access the settings menu.
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Program Variables

Variable ~ Value

<unnamed>

status

Robot Age

RE2eMH

spen oo

Language ‘\mw English - It Engiish v
Time M Engist

Run Screen

Qe
O mpertal

REz2eMN

Update robot software

Update
Network

URCaps

Remote

Description

9. Select the desired software update and press Update.
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REz2eMN

Update robot software
UR Software Update Vers, 5.0.2.30543
Update
Network
URCaps
Remote
Control
Description
Offical release of Universal Robots Softwere, ver. 5.0.2.30543
=

RE2eMH

Update robot software
UR Software Update Vers. 5.0.2.30543

v system
Update
Network
URCaps R Install Software Update? -+ x
Install Software Update?
Remote
Control § Insteling the software pdate wiltake a few mintes to complete

Official el TTveTSaro OV =

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.

e 2 M

Robot Status

Pawer 8ooting Rabot Brake Robot
oFF o Reloase operational

‘ @ on @ OFF

Confim i Installation and Payioad are correct and press the ON bLtton fo start.

Payload Robot.

Active Payioad Instalation Payload
0 kg 0.00 kg

14. Remove the USB stick.

15. Ifitis the case, repeat steps 4. To 14. until reaching the most updated version.

* Note: 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.
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5.2.2. Update timeline

b

Mew direct update URUP-files

* If your software version is one of the yellow sections, you need to install incrementally until 5.5.
* If your software version is one of the blue sections, you can update direct to any green version.

* If your software version is one of the green sections, you can update direct to any green version.

5.2.3. Downgrading vs. Restoring system backup

Do not downgrade the robot software to an earlier version than the version the robot was manufactured.

Do not revert your robot software using older update packages if you have software version equal or above 5.8
installed. 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).

RE2z2eQAH

Make a System Backup of the entire system

System

Robot .
Registration empty
Remote
Control

Restore System
Network

If you have made a backup of your system, you can restore It
Update

Step 2 Start Restore:

NOTICE

The system backup requires around 4Gb memory, please use a USB stick of 4Gb or more
capacity.

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

5.3. Using Support File

For easy backup, Universal Robots provides a feature available from software version equal or above 5.8
called Support File, an automatically copy of the robot data from Control Box to the USB stick.
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o Following information will be saved in Support file:

» All programs with associated files

= All installation files

a Robot configuration and calibration information
s System log files

= Robot log files

& Last 5 incident reports

Insert USE drive and press "Continue"
This process can talkke up to 10 minutes

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

24.0°C o Base POWER OFF
480V ) Shoulder POWER OFF

0oV .G
00V ORI

ow 2 Elbow POWER OFF 0oV

00V 2@
00V
00V OS]

004 o wrist 1 POWER OFF

Bl Bl 2Ll 2ol el i)
98 B R M o 2

10 Current 0A o Wrist 2 POWER OFF

Tool Current omA s wrist 3 POWER OFF

Date Log

[82020-04-01 16:20:51 View: L] e e

H

Select an event from the Date Log to see more
i

information.

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.

5.4. Using Magic Files

For easy backup, Universal Robots provides Magic Files to automatically copy data from Control Box to USB
stick. Magic files backup works with all software versions, but starting from software 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.

Available file Function
URmagic log file Copies the entire log history file to USB stick
URmagic backup programs | Copies all programs and installation files to USB stick

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

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

You can download Magic Files at: www.universal-robots.com/support

5.4.1. Using Magic Files

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 has finished. Multiple folders are created and named with serial number as well as a sequence
number (e.g., 201855xxxx_0, 201855xxxx_1).

2. Insert the USB stick into the USB slot in the controller box or on the top right side of the Teach Pendant
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 2 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.

5.5. Backup of data

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.

5.5.1. Hardware Requirements

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

* Astandard SD card reader
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5.5.2. Software Requirements

When using Windows operation system, to read a Linux partition a software file system driver is required; 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 take no responsibility for this software.

5.5.3. How to Access Linux Partition from Windows

With the software from Paragon you can access all partitions on the SD-card.

The files needed are located on the partition called datafs

If the partition is not shown, it could be it is not mounted automatically.

To correct this, open the Paragon software, select the partition (1), select the Mount icon (2), select the
Volume drive letter (3) then Mount (4).

for Windows by Paragon Software

0

Mount volume
@ Read/write O Read-only

Volume drive letter

130 GBFree

[ Mount in Read-only mode

5.5.4. Copy the data from SD card

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

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]
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* root/.urcontrol/calibration.conf
* root/.urcontrol/calibration.log

* root/.urcontrol/robot_calibration_summary.ixt
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6. Troubleshooting

6.1. Adding External Equipment for Troubleshooting
Purpose

For troubleshooting it can be useful to add a mouse, keyboard or monitor.
Most USB mouse and keyboards are supported. Plug in the mouse or keyboard in one of the available USB
ports. It may be required to restart the Control Box for it to work.

In the Control Box, a Mini Display Port is available. When a monitor is connected, it will display the same
contend as the Teach Pendant and can be connected at the same time as the Tech Pendant. It may be
required to restart the Control Box for it to work.

T — muns w

—
—

—_—

- — . @
-

6.2. Log Viewer

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

6.2.1. Generel Purpose

The purpose of the UR Log Viewer Manual is to help Universal Robots (UR) users and integrators to perform
service-related analysis and understanding of the robot behavior to support any enhancements and
troubleshoot needed.
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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 does not attempt repair, adjustment, or make other interventions in
the mechanical or electrical systems of the robot without first being trained and consulting an 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 in 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

6.2.2.Log Viewer Requirements

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. Itis 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

6.2.3. Installation 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:

2. Unzip the file in your computer.
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3. Double click on the UR Log Viewer Setup file in the folder.
4. Run as administrator if needed.

5. Then follow the instructions shown on your computer screen:

6.2.4. How to Use The UR Log Viewer

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

6.2.5. 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 | Laog Analysis | Record data | Export from robot | Help

Open Please select the path of the folder or drop the folder/file into the window. l:|

Info +/| Warning /| Error Developer Messages 0

Timestamp Date Time Error Source Error Code Error Category Description ‘

& (|

=
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lLogReader LogAnalysis | Datarecording | Supportfile | Help

| Open Pease select the path of the folder or drop the folder/file into the window.
Info +| Warning /| Error Developer Messages 0
Timestamp Date Time ErrorSource ErrorCode ErrorCategory Description ‘

or Folder

Choose folder with Logfile

= This PC
v [ Libraries

=L Camera Roll
Documents
& Music
=l Pictures
=l Saved Pictures
B videos

& Network

Make New Folder OK

NOTICE

6.2.6. LogReader Tab

Cancel

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.

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

©Flightrecords 3
() ¥*#eikik | og start (2020-06-19 08:16:42) ****+*++ 37
() *¥*#ixkkk | og start (2020-06-19 13:28:20) ****xx+ 7

(O #*#iikik | og start (2020-06-23 14:14:34) ***##sss
(@ **x¥4kk% | og start (2020-07-06 12:34:49) *rxskikx
(@ #+x#55%% | og start (2020-07-06 16:10:19) ****+¥x%
() *¥*kixkik | og start (2020-07-14 15:04:48) ****xx*x

-~ N =

Open  C:\Users\Downloads\ur_20195099999_2020-07-16_09-24-10.zip
[ info Warning Error | [7] Developer Messages 0
Timestamp Date Time Error Source Error Code Error Category Description
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NOTICE

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

Log Reader | Log Analysis | Record data | Export from robot | Heip
Open CAUsers\FLIE\Desktop\demo\recording20200311_19_19_30.zip

info Jlwaming [V Eror Developer Messages 0
Timestamp Date Time

@ Flightrecords 1
. 200311 1e1930

Ermor Source EmorCode  Emor Category

Fiontrecora - U
® 6

@ #krxrrt | og start (2020-03-11 05:35:49) *++++44x 70

Descrption

7254 Entries 6728 Info. 491 Waming. 35 Error.
Logfile C:\Users\FLIE\Deskiop\demo\recording20200311_19_19_302ip selected
1 Flightrecord(s) availabie

11176 Entries 11080 Info. 60 Warming. 36 Error,

0031G23N2IM2SEBNs 2200311 06441513 RiMastine  CISTAIS 1 Protective Stop: Callision detected by joint(shoukder)
0031023h21m30487s 2020-03-11 062446136 RTMachine C153A26 l Protective Stop: Position deviates from pathielbow).

003200AMIEMI334Ts  2020-03-11 12128278 RTMachine Cisia1s 1 Protective Stop: Colision detected by jomtishoulder).
0032d12n16m16.3375 2080-03-11 121930249 ‘RTMachine C157A06 ‘ Protective Stop: Colsion detected by jomntibase).

AT 20 B sweyh  comsrs ) oo movd wkta pedd o BTN o VA e he s
0032d12h16m17475s 2020-03-11 191931459 Safety 8 C283AS16 0 49304 mmy/s, whii

omemsis 20 wwsan  omiis  cuoos g T T

0032a12n16m17.517s 2020-03-11 19:19:31.482 JOINT 3 8 CT40A06 ‘ Hargware monitoning: Critical emor

coememrsns 20w s omisA  choos A s

0032d12h16m17.518s 2020-03-11 191931487 JOINT_1A CT40A06 ‘ Hardware monitering: Critical emor

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.

6.2./. 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 Ci\Users\tle\Downloads\ur_20195099999_2020-07-16_09-24-10.zip

Q) #**x554% Log start (2020-06-19 08:16:42) ***+**+% 37
() #****%4% Log start (2020-06-19 13:28:20) ***++*++
© ###ikiix Log start (2020-06-23 14:14:34) ***+x=+x ]
@ #**x%44% | og start (2020-07-06 12:34:49) ***++*+x 2
Q *xxxxxrx Log start (2020-07-06 16:10:19) **+wsxsx 7
@ ***x%44% | og start (2020-07-14 15:04:48) ***++*++

[]nfo Warning Error [] Developer Messages 0
Timestamp Date Time Error Source Error Code Error Category Description
@®Flightrecords 3
o 2020-07-06 12:37:11 Flightrecord o 1 Flightrecord _
2020-06-23 14:25:29 Flightrecord = ! Flightrecord
2020-07-06 16:15:26 Flightrecord ! Flightrecord

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.
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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 Resder | Log Ansiyss | Recard data | Exportfrom robat | Help
Open ClUsers FLIE\DeskiopLogdateniur 20205089999 2020-11-08_11-04-04 39

Tlinde 7] Waming [ Emor [ ] Developer Messages a7
Timestamp. Date Time GrorSource  EmorCode  Emor Categary Descrption
OFllghtrecurds 2
2020-11-09 103927 Flightrecord - 1 Recording

—MM_NW right:click
(@ #**x5225% | og start (2020-08-05 06:41:47) **#*#+x 2 Velacity
@ **+#s24% | og start (2020-08-05 06:37:52) **+++*+ 2 e

©#+arusan | og start (2020-08-18 10:42:59) ***=+++++ g
@ #=+x222x Log start (2020-08-18 10:47:15) ***+==== 9
(@ *+++424% | og start (2020-08-18 15:30:26) ***++*** 13
(© #sasusns Log start (2020-09-02 18:06:29) *+#+ssss
(©#sssss4s Log start (2020-09-03 08:04:11) *+#+4++ 77
(Ol ** Log start (2020-09-08 10:45:52) ***+++++ 2
(@) ##asusns L og start (2020-09-09 13:47:32) **#rasss ]

(@ ###4usax Log start (2020-09-10 13:57:07) ****+++* 24
©#rassass Log start (2020-09-16 09:44:27) *+=++s=+ 2
@ *axuaas | og start (2020-09-16 10:20:27) ***+*=+ 2
©*+##222% Log start (2020-09-16 10:28:56) ***+**** 4
@) #+4+s44% Log start (2020-09-16 10:33:20) *+++++++ 2
(@ #+axsann |og start (2020-09-16 10:38:29) ***+++*x 15
(@ #+assans Log start (2020-09-22 14:42:53) **++vssx 73
(@ *+++424% | og start (2020-09-29 09:54:14) **++++++ 204
(@ #asusns Log start (2020-10-06 13:58:27) **#++#+% 255
(@) ++44424% Log start (2020-10-11 19:19:58) **++++++ 7
(@ *++5x25% Log start (2020-10-11 19:39:42) ***+++*** 753
@ **x#s24% | og start (2020-10-11 19:06:08) ***+***+ 3

@ *+axusan L og start (2020-10-12 10:59:55) ***++*** 14
@ #sasssax Log start (2020-10-12 13:24:10) ***++=2= 77
(@ *+++4a4% Log start (2020-10-12 14:27:22) **++++*+ 58
©#+asurnn Log start (2020-10-13 10:36:15) ***++*++ 67

(A AEEERERS | e oo (IODO AN DY 10.00,C4) Skkkhdds DT i) = =
Selected Ingfie: CAUsers\FLIE\Desictophl ogdstentur. 20205066909 2020-11-08_11-04-04 zip losding..
77219 Entries 70572 Info. 5603 Warning. 1042 rror.
2 Flightrecard(s} available

-

TP Speed
Miscelsneous
Joint Mode

Joint Temperature
Joint Voltage
Save

Brnt

Delete

=18 o R
i
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Fightrecord Accelerstion 08122020 1240 - 8 x
100—
Basqjoi b
50— 4 :
x 0— 2
— Sfety_mode 50— 3 =
—— Torget_gdd_D_0 o
UL L RN RN R LR RLy LR RN R L N R RN LR R R R RS AR RN RN N LR R RN LAY RLNT LR LR AR R LR AR RN AR AR RN
€ 71 0 4 0 6 71 0 #4 0 67 71 0 4 0 6 71 0 4 0 6 71 0 # 0 6 0 42 4 0 67 0 42 46 0 & 0 42 4% 0 &
Serigt Line Number
=1 Jeiri
P
®
— Terget gdd D 1 1|
R UL 0 8 X B 0 5 L B L L 0 B L B L 0 8 L0 O 0 LA Y LS B Y L
4252 98 4272856 4282856 4292956 4302956 4312956 4372 956 4352956 4362956 4372956 4382956 4392956 44{]2 122956 4432956 4442956 4452 956

40— Elbow Jaint
20—]
» 0—4
— Target_qdd_D_2 2]
40—

URLIE 8 0 L L SL L L S 1 L R LS
4252956 4262.956 4272956 4202.956 4292.956 4302956 4312956 4322956

UL L O L 0 L B
332956 4342.956 4362956 4372956 4362956 4392.956

Wnst 1 Jgnt 3
20—
= 0—}
— Target_ndd_D_3
rget_add, .
UL 8 L L L L . L X L B L .0 . 0 L A 0 UL L O L
4252956 4262056 4272056 4202056 4202956 4302956 4312956 4322956 432956 42956 4352956 4362056 4372956 4382956 4302056 4402956 4412856 422956 MI2956 4442056 M452956
00—
Wrist 2 Jgint 4
50—
3 o—
— Ta D4
rget_qdd_D. o
b LS RS LS LI 0L L5 UL 5 L 0 L UL 80 U0 0 L0 0 LS 8 LIS 0 SLLOG O R LS L 8 U S L R B B AL
42 4262056 427206 4080066 4202.956 4302955 4312956 4322956 432955 4362956 4362956 4372056 4382056 4302056 4402956 4412055 4420958 443958 4442056 4452956
00—
Whist 3 Joint
50—
* 0—
—— Target_gdd_D 5 50—t

TITTIT T T TI I T I T I TT T T 17T T T
a0k WSS HIhek SHDSh Ao Dok IS5 4LAok 400 MOSE $206 16296 137286 4362.956 4392956

TTITTITITT
4402 956

Example of a personalized graph generated of all joints by right-clicking on chosen Flight Record and picking

6.2.8. Log Start

acceleration at the time of the fault.

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 rabot | Help
Open [CAllsers\FLIE\Desktop! Logdstenur 20205089899 2020-11-08_11-04-Bl.zip
[l o Waming [ Error
Tienastaenp Dats Time
©Flightrecords 2
@"*”'“’ Log start (2020-08-05 06:41:41) ******** 2

0000J1SNOTMIS606E 2020-08-05 064148645 SafetyB 283226

[ Developer Messages

Error Source Error Code

DIODAISHTmISEOTs 20200805  DG4TdB6ME  Sefetyd
(@) ##asasit | g start (2020-08-05 06:37:52) *+++++++ 2
(@ *sarant | og start (2020-08-18 10:42:59) ****++++ g

5}**’*“* Log start (2020-08-18 10:47:15) ****+*+* 9

€283022:6

DIOOSIGhIZmI36A3s 20200818 104723267 SafetyB 2834226
00041SKIZmI3603:  2020-08-18 104723260  SafetyA cas3n226
0000JINTIMIBOMs  2020-06-18  T04O0TG26  SefetyA C296415
000041Sh14m3TO32s  2020-08-18 104947462  RTMachine 161406
0001914575275 2020-08-18 105007041  RMachine 159436
00004 19h16mS8.661s 2020-08-18 10:52:08.203 RTMachine 153456
0000410h23m26840s  2020-08-18 105836370  RMachine 153416
000023h49m52371s 20200818 152501350  SafetyA ca3rs
000G23hdSmS2371s  2020-08-18 152501348 Sefety® 283176

EeT)
Errer Categary

A
A

PEEEEEPED

Deseription

‘Safety system: Teach it
Safety system Tesch Pendant is eonnected while #t 5 disabled in robet canfiguration

Safety system: Teach Pandant is connected while it s disabled in robat configuration
Safety system: Tesch Rendant s connected while & is disabled in robet configuration

Start up check: SCB IO fadled to power on

it ot The the encoders
Position deviates from path: Wrist 1, The user specified payload is kg, please make sure this is correct

Position deviates from path Wrist 3, Check payload, center of L

Position daviates from path: Shoulder. Check payloss, center of gravity sad

o syster: Lost 2 t packages ina aw

Safiety system Lost 2 Teach Pendant sefety packages in 8 row
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Log Reader  |Log Analysis | Recard data | Export from rabot | Help
Open [CAUsers\FLIE\DesktopiLogdaten ur_20205099959_2020-11-09_11-04-042ip

Cile [ Wamng [ Eror

Tenestamp Date

@ Flightrecords 2
e 2020-11-09
2020-11-09

@ *rrsnans | og start (2020-08-05 06:41:41) ******** 2

000B419WO7m3IS 606 2020-08-05

000019hO7mIS60Ts 20200805

@ #sarars | og start (2020-08-05 06:37:52) **++*4++ 2

0000d19h09m37T80s 2020-08-05

00004 18h09m37 7815

00004 19h0Im41,078s  2020-08-18
0000 19h09m41.078s 2020-08-18
0000410h1Tm40200s  2020-08-13
0O0041GhTIMA029% 2020-08-18
0000410hT1m47306s  2020-08-18
000DA1GRTIMAT.I07 20200818
000010MI2m09363s 20200818
0000410K12m00.363s 20000818

(@ **rxkart | og start (2020-08-18 10:47:15) ****++*+ g

000019MIZm 136035 2020-08-18
D00DAIGhIZMIZ683  2020-08-18
0000J19MT3mSB098s 2020-08-18
000D410h14m37 830 20000818
000019h14mS7527s  2020-08-18
00004 19h16em58.6615 2020-08-18
000S10KI3mB40s  2020-08-18
0000423MMS2.371s  2020-08-18
0000423MMImS23TTs 2020-08-18

Time

103827

1047:16

DEATAB.645

064148646

064004797

104310154
104310156
104509336
104509336
104516352
104516353
10:4538.438

104538440

T04TZI267
104723260
104307626
10047482
10:5007.041
10:5208 203
105836370
152501350

152501348

[7] Developer Messages

000805 064DOATHE  Safetyk
(@ #*sxrant | og start (2020-08-18 10:42:59) *******+ §

3734
EvorSowee | frocCode | Eror Catagoey Descripion
Flightrecord 1 Rezarding
Flightrecord ! Recording
Safety B 2830226 A Safety system:
Safety A casnzze A Safety system; Teach Pendant is connected whie i i disabled in robot configuration
Safety B casazze A Safety system:
238226 A Satesy spster S
Safety B 226 A Safety system: Teach Pendant is connected whe i i disabled in robot configurabon
ety A S ety spsem:
safety B 2834226 A Safety system: itis dsabled in
safey & csaze M oy pssem:
Safety B 2834226 A Safety system: s chsabledl in
Safey A camazzg A
Safety B canaare A Sty syt
Safety A camu2e A Safety symem:
Safey B 283226 A Safety system:
Safery A 2834226 A Saleny system:
Saferr & 236415 A Start up check: SCB 10 filed to power on
AMachine 161406 1 — moved while it was pawered o, o the encaders
RTMachne C159A36 1 Pasition deviates from path: Wrist 1. The user specified payload is Okg. please make sure this s correct.
RTMachine C153A56 ! Position devistes from path: Wrist 3. Check payload,
RTMachine C153A16 1 Position deviates from path: Shoulder. Check payload center of gravity and acceleration settings. Log screen may contain sadition
Satery A cassanrs A o 2
Safety B canuine A Safety system: Lost 2 Teach Pendiant safety packages in & row

(@) *xaxsxss | og start (2020-08-18 15:30:26) ******** 13

0000423n16m343855  2020-08-18
00004231654 3855

1 Fightrecords) availsble.

2000-08-18

153527040
153527.039

Safety A
Safety B

C2834T76
2834176

Selected logfile: C\UsarsiFLIE\Desktap'Logdaten\u_21205090998 _2020-11-09_11-04-04.2ip loading.

721 Entries 70572 Info, 5603 Waming. 1042 Ermor.

2 Fightrecordi(s) svailable

A Sofety system: Lost 2 Teach Pendiant safety packages in & row
A Safety system: Lost 2 Teach Dendiant safety packages in a row

Example of a window showing warning and errors from a log start entry

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.

Lo s

Help

Open | CAUsers\FLJE\Downloads'20205300204\ og_history.txt

[ info

Warning

Error

[] Developer Messages

o

Timestamp

0001d05h29m34.198s
0001d05h29m34.2025
0001d05h20m24.205s
0001d06h16m39.844s
0001d07h02m27.224s
0001d07h03m01.712s
0001d10h30m37.116s

0001d13h20m36.2525

P WP

<

Date

. Error Default Timeline
2020-07-29 10:28:01.461 Simuliert C150A0:6 ! Prot E e

4 Error Selection Timeline
2020-07-29 10:28:10.089 Simuliert C150A0:6 ! Protective Stop: Position close to joint limits
2020-07-29 11:32:46.354 Simuliert C15040:6 ! Protective Stop: Position clese to joint limits
2020-07-29 09:41:57.095 RTMachine C161A0:6 !
2020-07-29 10:27:44.292 RTMachine C150A0:6 , Protective Stop: Position close to joint limits
2020-07-29 10:28:18.827 RTMachine C156A0:6 !
2020-07-29 13:55:33.935 RTMachine C153A4:6 ! Protective Stop: Position deviates from path(wrist 2).
2020-07-29 16:45:52.805 RTMachine C150A0:6 , Protective Stop: Position close to joint limits

Time

Error Source Error Code Error Category

(@ ***xxx5% | og start (2020-07-22 09:44:08) ******** 48
() ¥**+3%3% | g start (2020-07-23 07:58:41) **++++++ 33
(@ #*xxxx2% | og start (2020-07-27 10:57:43) ******** Gg
(@ #xxxxxxx | og start (2020-07-28 08:49:06) ******** §
(@ ***xxx5% | og start (2020-07-29 08:54:56) ******** g

Description ~

S

Protective stop: Large movement of the robot detected while it was powered off. The jc

Protective Stop: Wrong payload or mounting detected, or something is pushing the rok

Context menu for Error Timeline Charts
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Ervor, Ticoali - [ ] x
[ soncoe oz =1 Endoms[on 220 =]
Aggege
29— Oceurrence of enor(s)
28— T
5 Il
21— l
26— |

\ I I T [ \ [ T T T I [ \ I T I I \ [ \ T I 1

12082020 03082020 12.10.2020 25082020 31082020 04.08.2020 23082020 0510.2020 07102020 12102020 1102020 26102020

31082020 05102020 1808 2020 27082020 02092020 07992020 26092020 06102020 03 102020 13102020 16102020

Date

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.

6.2.9. 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.

Service Handbook 82 e-Series
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LogReader LogAnalysis | Datarecording | Supportfile | Help

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

200000000 0.0.00 m

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.

s | Serial number: 20195301002 ) |Version: URSoftware 5.8.0.10253 (Mar 22 2020) s | Current Program Name: FFt36
Last Month e
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
Issue with blends: 97 time(s) s Last Year
m— | All

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

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. It is not right to have many
messages showing up on the robot, they need to be acted upon.

6.2.10. Record Data Tab

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.
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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.

Shortcuts:
* CTRL+A: Select all check boxes
* CTRL+N: Select the default check boxes

Lig Reader | Log Analysis Recard data. | Expert from robet | Help
Value Presets: 1P 1000.000,000.000

Enable Live View :

4 Jint Angle [] Robot mode Actual main voltage

& Joi

] Jaint Acceieration

] ot Currert ] Actual toal sccelerometer ] Actusl jont valtage [ Tool ansieg input types ] Cutput bit registes 0-31

] Joint torques [ Speed scaiing Elbow position [ Toal analog inputd Mo

<7 speed (] Actwal momentum [ Tool semperasure: L] Tool output valtage: ] inpust it registers 3263

Tool dhgital cutputl made [] Anslog o types ingut it register X
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6.2.11. Export From Robot Tab

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

|[ LogReader | LogAnalysis | Datarecording | Supportfile | Help

| Here you can download the supportiogfile.

If robot version older than 3.13/5.8

it will download flightreports and logfile

Download:

6.2.12. Types of Messages

IP: | 000.000.000.000

Get Data

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

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

-]

Open
Info Warning Error Developer Messages a
Timestamp Date Time Error Source Error Code Error Category Description
(D #rxssirk | og start (2020-01-14 18:11:35) ****++** 10
0011d12h15m45.234s 2020-01-14 18:11:37.690 Polyscope COAQ:7 -ﬁ- No error: Betriebsart von Manuell in Automatik ge&ndert
0011d12h15m45.234s 2020-01-14 18:11:37.690 Polyscope COAQ:7 0 Na error. Betriebsart von Manuell in Automatik geandert
0011d12h15m45.234s 2020-01-14 18:11:41.861 Polyscope COAD:0 ! URSoftware 5.6.0.90886 (Nov 15 2019) s/n: 20195501749 : UR5
0011d12h15m45.234s 2020-01-14 18:11:42.329 Polyscope COAO:7 -m- No error: Mit Controller verbunden
0011d12h15m45.2345 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 E URSafetyA 0: URSafetyB 0
0011d12h15m45.234s 2020-01-14 18:11:42.828 Polyscope COAO:7 i No error: Sicherheitspriifsumme gedndert zu: EBD9
0011d12h15m56.984s 2020-01-14 18:11:43.590 Robotinterface C100A3:6 ! Robot changed mode: Power off
0011d12h15m56.987s 2020-01-14 18:11:43.592 RTMachine C211A1:6 Automatic
0011d12h15m56.987s 2020-01-14 18:11:43.596 Robotinterface COAD:S ‘ Safety Mode changed to Normal

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

fo Message

arning Message

x>

rror Message

ult Message

&

eveloper Message

veloper Message

veloper Message

A

eveloper Message

eveloper Message

1%

©.3. Support Log Reader (SLR)

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 |[4]lo]

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

- 8-08-13 12:53:07.667 PolyScope  URSoftware 5.1.0.40137 (Jul 17 2018) s/n: 20185599999 : URS
10 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
10 2018-08-1 3 PolyScope  Program test_program starting... (Last saved: 2018-08-13 12:53:56)
@MD RTMachine Program test_program started
p 2018-08-13 12:54- 57 PolyScope  Safety checksum changed to: DDDD
£2.2678-08-13 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): 10/10 | Expand Al || Collapse All
b |

1. Filter;
Select what filter to activate

Info filter: 0

Warning filter: !

Error filter:0
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2. Tool bar;
Load log files, export error codes, change language

3. Textsearch;
Type error code or text

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

5. Highlighted text;
When tapped, gives more detailed Information.

6. PolyScope time

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

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

9. Log Entries;
Shown and total

10. 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.

6.4. LED indicators and Fuse on Safety Control Board

6.4.1. LED Indicators on Safety Control Board

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

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.
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Safety A

Safety B

FPGA

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

6.4.2. Fuse

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

WARNING

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

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, ISO 8820-3

UL 248 Special Purpose Fuses
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6.5. Complete Rebooting Sequence

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

To completely reboot, do
the following...

Power down the Control Box
Step 2
|

Disconnect the main power
Step 3
|

Completely de-energize the

robot and Control Box.

Step 4
|

Reconnect the main power.
Step 5
]

Power on the Control Box and Robot Arm.

The Control Box and Robot Arm has now been
completely rebooted.
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Push the power button on the
Teach Pendant and follow the
onscreen instructions

OR

Send power off command to
controller or inputs via 1/0’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 via l/0’s
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6.6. Protective stop

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

Protective Stop

Check TCP configuration, paylead and mounting Adjust TCP configuration,
settings it must pond with act | and YES payload, mounting settings and
robot position check that safety settings
respected.
NO
YES Adjust center of massin the
Is center of mass very different from TCP point? . TCP tap or using script code
setpavload()
NO
Are waypoints positioned very close to cylindrical YES Adjust waypoints away from
area around base of robot where robot cannot R this area or reduce
operate? speed/acceleration
NO
Is robot moving with excessive speed or
accelerating very hard? YES Reduce speed or acceleration
—
NO
Press free drive button on back of TP and check YES Inspect joint with abnormal
the free drive function of all joints > observe any ————————————p  behavior jointmight have
abnormal friction or behavior observed? mechanical failure
NO
Contact distributor from where robet has been
purchased

Ignoring protective stops is considered abuse of the robot which voids the warranty.

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 protective stops masks fault detection, which can increase the risk of injury.

* Pay careful attention to protective stops.
Learn why they happen to improve your programs and preserve fault detection.

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

In general, protective 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
protective stops to indicate that they are not capable of following the desired trajectory. After a protective 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).
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ii. Ifthere 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.

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

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

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

* When there is a protective 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
protective stops, the customer should contact the integrator change the program immediately, as such
override voids the product warranty and masks fault detection.
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/. Electrical drawings
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8. Spare Parts

3. Spare Parts

NOTICE
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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9. Packing and Shipping of Robot/Spare

Parts

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

@

@

NOTICE

Remove external tools and external electrical connections before shipment.

Universal Robots may reject the shipment if third party products cannot be unmounted
safely, or if they prohibit the execution of required post repair tests.

Universal Robots assumes no responsibility for the return shipment of third party goods.
Ensure the robot, Control Box, and Teach Pendant are packed responsibly.

Universal Robots will return Universal Robots products in original Universal Robots
packaging.

NOTICE

The robot software/firmware is updated when repaired. New parts are also updated to their
newest versions (hardware/software). Therefore, updating PolyScope may be necessary
when new parts are mounted.

MANDATORY ACTION

If the robot/part(s) has been in contact with, or worked in environments, where dangerous
chemicals or materials are present, it must be cleaned before shipment. If this is not
possible, the shipment must be accompanied by an MSDA (Material Safety Data Sheet) in
English and include instructions for cleaning. The amount of labor hours needed for cleaning
will be billed at the standard rate.

If Universal Robots finds the robot/part unsafe to service, UR reserves the right to get the
robot/part(s) cleaned or decline the case and send the part(s) back at customers expense.

Packing Down the Robot and Control Box for Shipment

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

o bk N

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

Transporting the robot without its original packaging voids all warranties from
Universal Robots A/S.

If the robot is transported attached to a 3rd-party application / installation, see the
recommendations for transporting the robot without the original transport packaging.

You can see the recommendations for transportation without packaging on help.universal-robots.com/
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9.1. 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.

Transport

A

Copyright © 2009-2024 by Universal Robots A/S. All rights reserved.

Fold the robot as
much as possible.

Do not transport : 1 [ 5 o
extended. 4 x g = x

(singularity position)

Secure the tubes to a

solid surface. 5

Secure attached end
effector in 3 axes.

Service Handbook 96 e-Series



Copyright © 2009-2024 by Universal Robots A/S. All rights reserved.

R
UNIVERSAL ROBOTS 10. Change log

10. Change log

Date Revision Action Changes
June 2018 1.0.0 Started Service Manual e-Series English
August 2018 | 1.0.1 Corrected Service tool part number
September 1.0.2 Added Descriptions to error codes
2018
Added Inspection plan to section 3
October 1.0.2 Added Detailed spare parts list
2018
March 2019 | 1.0.3 Correction New icons for Notice and reading instructions
1.0.3 Correction Various text and image corrections
June 2019 1.1.4 Added UR16e ref.
Added OEM AC and DC
Correction Various text and image corrections
October 1.1.5 Change Title and wording in section 3
2019
November 1.1.6 Corrected Joint part numbers and references.
2019
March 2020 | 1.1.8 Added Update info on sections 5.1.1. Added info on 5.1.2,
5.1.3 and 5.2. Error codes update.
August 2020 | n/a Added Robot Cable type description technical data.
September n/a Updated Updates for 3PE TP.
2020
September Added Update Error Codes
2020
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Software Name: PolyScope 5
Software Version: 5.20
Document Version: 10.8.158
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