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1. General Information

1.1 Purpose

The purpose of the Service Manual is to help Universal Robots (UR) usersand 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 b e 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

All rights reserved 7 Service Manual e-Series (EN) 1.16


file://///hjallerup.ur.local/Support/GCC/Documentation/Manuals/Service%20Manual/Service%20manual%20_DRAFT/G5/G5%20Service%20Manual/www.universal-robots.com

Copyright @ 2009-2019 by Universal Robots A/S. All rights reserved.

UNIVERSAL ROBOTS

1.2 Company Details

Universal Robots A/S
Energivej 25

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

Fax: +45 38 79 89 89

1.3 Disclaimer

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 every
care that the contents of this manual are precise and correct, but takes no responsibility for

any errors or missing information .

All rights reserved
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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.

DANGER

This safety message indicates a hazardous situation that, if not avoided, will
result in death or serious injury.

WARNING

This safety message indicates a hazardous situation that, if not avoided, could
result in death or serious injury.

CAUTION

This safety message indicates a hazardous situation that, if not avoided, could
result in minor or moderate injury.

NOTICE

This safety message indicates a situation that, if not avoided, could result in
damage to equipment or property.

measures. This warning sign does not refer to individual hazards or individual

ii This warning sign contains references to safety -related information or ge neral safety
precautionary measures.

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.

All rights reserved 9 Service Manual e-Series (EN) 1.16
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2. Handling ESD-Sensitive Parts

-
CAUTION

Static Sensitivity
Device

ALWAYS WEAR
YOUR WRI$ STRAP

/

To prevent damage to ESDsensitive parts i.e. Printed Circuit Board, follow the instructions below
in addition to all the usual precautions, such as turning off the pow er before removing the circuit

boards. See section 6.5 Complete rebooting sequence.

NOTICE

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

ESD Wristband

All rights reserved
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NOTICE

Keep the ESDsensitive 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.

All rights reserved 11 Service Manual e-Series (EN) 1.16
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Replacing an ESDsensitive part in a safe way is important to avoid damage to the part. It is
important to take precisions when handling the ESDsensitive part.

NOTICE

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

NOTICE
@ First place the OLD part in the spare ESD bagthen take out the NEW part of the ESD
bag.

All rights reserved 12 Service Manual e-Series (EN) 1.16
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NOTICE

Do not place the ESDsensitive part on nonconductive material or on metal
tables/surfaces.

If you must put down the ESDsensitive part for any reason, then first place it into the
ESD bag.

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.).

All rights reserved 13 Service Manual e-Series (EN) 1.16
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NOTICE

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

NOTICE

Be extra careful in working with ESDsensitive parts when cold-weather and heating is
used, because low humidity increases static electricity.

All rights reserved 14 Service Manual e-Series (EN) 1.16
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3. Recommended Inspection activities

3.1 Robot Arm

3.1.1 Inspection Plan
Set forth below is a check list of inspections that Universal Robots recommends be performed
according to the marked time interval. If upon inspection, the referenced parts are not in an
acceptable state, please rectify immediately.

Use the following sections as guide:
3.1.1 Visual Inspection

4.01 PreUse Assessment Monthly Semi-annually Annually

4.1 Robot Arm
1 | 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 join ts *

V = Visual inspection F = Functional inspection

O OO O O

Ol: Ol:

O
= Must also be checked after heavy collision

T n<< <<

N0 WDN

*
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3.1.2 Visual Inspection
NOTICE
Never use compressed air to clean the Robot Arm asit can damage components.

Move the Robot Arm to ZEROposition, 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.
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.

ok wNPE

- Correct the torque value for screws on the blue lids to 0.4 Nm

NOTICE

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

3.1.3 Functional Inspection

The purpose of the functional inspection is to ensure that screws, bolts, tools and r obot arm are
not loose. The screws/bolts mentioned in the inspection plan should be checked with a torque
wrench with the correct torque, specified in 4.1.4 Torque values.

For the robot arm mounting bolts, these specifications can be found in the User Manual under the
Mounting section.

3.1.4 Cleaning
You can wipe away any dust/dirt/oil observed on the Robot Arm using a cloth and one of the
following cleaning agents: Water, Isopropyl alcohol, 10% Ethanol alcohol or 10% Naphthaln 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.

All rights reserved 16 Service Manual e-Series (EN) 1.16
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3.2 Control Box and Teach Pendant

3.2.1 Inspection Plan

Set forth below is a check list of inspections that Universal Robots recommends be performed
according to the marked time interval. If upon inspection, the referenced parts are not in an

acceptable state, please rectify immediately

Use the following sections as guide:

3.2.2 Functional and safety inspection

3.2.3 Visual Inspection

4.0.1 Pre-Use Assessment

4.2 Control Box

Check Emergency stop on Teach Pendart

=

Semi-

Annually
annually

Check Backdrive mode

O O

Check Freedrive mode

Check safety inputs and outputs (if
connected)

Ok

Check Teach Pendant cable and connector

Check and clean airfilters on Control Box

Check terminals in Control Box

Check electrical grounding 1< g to Control
Box

Tn<|< T | mmm
O

O

O 0o Noo b~ WN

Check main power to Control Box

'n
O

V = Visual inspection F = Functional inspection

All rights reserved
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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.

All rights reserved 18 Service Manual e-Series (EN) 1.16
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Freedrive Mode:

1. Unmount attachment or set TCP/Payload/CoG according to tool specifications.
2. On the Teach Pendant, press theFreedrive button to set the robot to Freedrive mode.
3. Move the robot to a horizontally elongated position and release.

4. Verify the robot can maintain its position when not being held with the Freedrive button still
pressed.

All rights reserved 19 Service Manual e-Series (EN) 1.16



Copyright & 2009-2019 by Universal Robots A/S. All rights reserved.

UNIVERSAL ROBOTS

Backdrive Mode:

If the robot is close to colliding with somethi ng, you can use the Backdrive function to move the

Robot Arm to a safe position before initializing.

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

Robot Status

Payload

Active Payload

L

Power
ON

© O

Booting
Complete

Robot
Active

Brake
Release

Robot
Operational

@ START

@ OFF

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

1 Active Payload s used to temporarily ovemirite the Installation Payload.

Installation Payload

0.00 kg

Robot

1

2. Press and hold Freedrive. Status changes toBackdrive

All rights reserved
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Robot Status

BACKDRIVE

o @ OFF

Payload Robot

1 Active Payload ks used to temporarily overwrite the Installation Payload.

Active Payload Installation Payload

. 0kg 0.00 g

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

NOTICE
Jo! Cbdl esj wf! NpewZ Wi Jdd!'sprwful! g g dwd /b

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

Seesection 5.3 Backup of data
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3.2.3  Visual Inspection

1. Disconnect the power cable from Control Box.
2. Checkthe Control Board terminals are properly inserted and do not have loose wires
3. Check for any dirt/dust inside Control Box. Clean with ESDvacuum cleaner if needed.

NOTICE

Never use compressed air to clean inside the Control Box as it can damage
components

3.2.4 Cleaning

Teach Pendant

It may become necessary to clean the Teach Pendant screen. A standard mildindustrial
cleaning agent without a thinning agent or any aggressive additives is recommended. Do not
use an abrasive material to wipe down the screen. Universal Robots does not promote a
specific cleaning agent.

Control Box
Control box contains two filte rs, one on each side of Control Box.

1. Gently remove the outer plastic frame, by pulling where the red arrows are shown. The
frame will tilt out.

2. Remove the filter to clean it. Clean using low pressure air or replace filters if necessary.
Remember to clean each side.
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4. Service and Replacement of Parts

4.0.1 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. T he 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.
Uftuluif!tbgfhvbsel | oq viualsdfegyam tesetis configarpd; gheck t ! n p U
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.

9 Testthe 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.

T
1

= =9

= =9

Read Section9. Packing and Shipping of Robot/ Spare Parts to learn how to pack down and ship
the robot and/or spare parts.
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4.0.2 Recommended Tools

Robot Arm
Service tools p part no.: 109011

Control Box
Service tools p part no.: 109011

Spirit level
or
Dual Robot Calibration tooling
part no.: 185500

Cabinet key
(double-bit key)

% B

SD card reader

All rights reserved
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4.1 Robot Arm

NIIMENES

Wrist 2 joint

Wrist 1 joint

Wrist 3 joint

Lower arm

Elbow joint

Tool Force/Torque sensor

Upper arm

Base joint

Base

Shoulder joint

v

Joint size UR3e

Joint size UR5e Joint size UR10e and UR16e

All rights reserved
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411 Movement Without Drive Power

In the unlikely evert 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

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

1 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.

1 Do not move the joint more than necessary.

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

CAUTION

Attempting to release a joint brake manually may result in injuries personnel or
damage to equipment
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4.1.2 General Guidance to Separate Joint from C ounterpart

WARNING
Before replacing ANY components inside the Control Box, it is important to completely
shut it down first. Follow the first 3 steps in .6.5 Complete rebooting sequence.

NOTICE

Exercise caution when handling ESD sensitive parts. SeeSection 2. Handling ESD
Sensitive Parts

Disassemble:

1. Before repairing the robot, make sure the necessary tools are available.
1.1. Servicetools with torque tools, ESD Wristband, etc.
1.2. 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.

2. Move the robot to an appropriate position for disass embly.

Shut down the Control Box and remove the main power.

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

5. Remove screws and the blue lid.

w

\\
\

(@

\\
\
\
\

AV,
7
s 7

R\

\d
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6. Now reattach one of the screws, on one of the standoffs and mount the alligator clip on
your ESD wristband as shown below.

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
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4.1.3 Joint Connection T ypes
There aretwo different ways the joints are assembled.

Bracket Connection

Head Size Torque Head Size | Torque |
+0,10Nm +0.00Nm
Torx T10 L3NM ' onm Hex key 4 S.ONm  "onm
+0.30Nm
Torx T20 3.0Nm . 5onm
4.1.4 Torque values
Connection ‘ Head size Torque
Screw Connection Torx T10 1.3Nm +0,10Nm
-0.10Nm
. +0.30Nm
Screw Connection Torx T20 3.0Nm -0.30Nm
Bracket Connection Hex key 4 5.0Nm +f ggm
. +0.05Nm
Blue lid screws Torx T10 0.4Nm -0.05Nm
Tool connector No tools to be used 0.4Nm
Tool mounting Max. 8.0Nm

NOTICE

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

/7 | N\
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4.1.5 Power and Communication Connector Types on the Joint

There aretwo different power plug types and one plug type for communication.

Power Plug Types

This plug can be removed by GENTLYpulling in the plug.

Communication Plug Type

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

This plug can be removed by GENTLYpulling in the wire.

All rights reserved
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4.1.6 Connector Location on joints

Communication

Power

Communication

Power

All rights reserved
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O o Power + (Red)
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Communication

Power p (Black)

Power + (Red)
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Size 4

Communication

Power + (Red)

Power p (Black)

Power + (Red)
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4.1.7 Screw Connection
The following two sections describe how to disassembl e and assemble a joint with a screw-
connection.

Screw connection location
UR5e UR10eand UR16e

I

I

4.1.7.1 Disassembling Screw Connection
1. Remove the screws in the blue lid, then remove he blue lid as shown in Section 4.1.2
General Quidance to Separate Joint from Counterpart

2. GENTLYremove the power and communications wires from the terminals as shown in
Section 4.1.5 Power and Communication Connector Types on the Joint and 4.1.6
Connector Location on joints
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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.
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4.1.7.2 Assemble Screw Connection Joint
The assembly is done in reverse of thedisassembly. However, a few things must be noted before
assembly is begun.

NOTICE

1 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.

1 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.

1 Always replace the black flexible flat ring with a new one to maintain the IP
classification.

1 Replace the wear rings if extensive wear or damage is shown

1. Orientthe joints according to the marks (indicated by red arrows in the image below) and
gently push the two joints together.
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2.

3.

Insert and tighten the hex countersunk screws according to the image below .
Example: 1, 2, 3

Insert and tighten the hex countersunk screws according to the image below .
Example: 1A, 1B, 2A, 2B etc.
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4.1.8 Bracket Connection
The following two sections describe how to disassemble and assemble a joint with a bracket -
connection.

Bracket connection location

UR10e and UR16e

4.1.8.1 Disassembly Bracket Connection
1. Remove the screws in the blue lid, then remove the blue lid as shownin Section 4.1.2
General Quidance to Separate Joint from Counterpart

2. GENTLYremove the power and communications wires from the terminals as shown in
Section 4.1.5 Power and Communication Connector Types on the Joint and 4.1.6
Connector Location on joints
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3. Remove the black flat-ring. You can use asmall flathead screwdriver.

4. Remove the screws and the bracket on one side.

MANDATORY ACTION
The joint can fall off if not sup ported when removing the bracket.
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5. Support the joint as you remove the second side of the bracket.
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4.1.8.2 Assembling Bracket -Connection
The assembly is done in reverse of the disassembly. However, a few things must be noted before
assembly is begun.

NOTICE
1

= =

Always replace the black flexible flat ring with a new one to maintain the IP
classification.

Replace the foam seal on the brackets 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.

CAUTION
1 Joints should be assembled in a vertical position to ensure proper mating

1

between the joints.
Ensure the screws are inserted in the correct bracket.
Only apply to early version of brackets where one side has a circular marker.

All rights reserved
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1 When tightening the brackets, it must be done in steps

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

Step 4: Ensure same gap at both ends.

Step 2

Step 3
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4.1.9 Tool Flange

The tool flange is a Screw Connection and is disassembled like a joint with this connection.
See section 4.1.7 Screw Connection
Power and communication plug is in the same plug.

Connector for power
and Communication
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4.1.10 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

Robot Status

Payload

Active Payload

Power Booting Robot Brake Robot
OFF Idle Release Operational
@ oN @ OFF

v Active Payload is used to temporarily overwrite the Installation Payload,

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

Robot

Installation Payload
0.00 kg

All rights reserved
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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 mal<e sure
*  that all joints are properly installed, checl< if the joints are moving

correctly,

3. Press Test Joints to start joint verification.

JOINTS VERIFICATION

@ Test joints @ OFF

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

Active Payload Installation Payload

| ok 0.00 ko
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4. Move all joints with the arrows respective to each joint.
a. If joints move as expected, press Valid and a popup appears. Follow the popup
instructions.
b. If joints did not move as expected (i.e., wrong joint moves or incorrect direction),
press Failed and a popup appears. Follow the popup instructions.

e 2 ¢ QK

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

Robot Jeint Position

&

Base -85.46
o T 7]

,E Shoulder -55.37 °
O A |
Elbow -65.26 °
P |
Wrist 1 24033 °
S
T Wrist 2 358.62 °
L B L B B

® Wrist 3 78.30
T

O 0

Valid Failed

) 100%
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4.1.11 Zeroing of joints
When a joint has beenreplaced 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.

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

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

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

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

e z24vQ2H

Robot Status

Power Booting Robot Brakes Robot in
Complete Active Released MNormal Mode

@ START @ OFF |
Payload Robot
Ty
1 Active Payload is used to temporarily overwrite the Installation Payload. |
Active Payload Installation Payload
O« 0.0 1
i
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2. Press and hold the UR logo for approximately 5 seconds. The screenwill change.

(RE 2 +Q

rogram  Installation Move
Program Variables
Variable ~
<unnamed>
tatus
Robot Age
Days Hours Minutes Seconds
0O 00 05 56

e 2 M

default

<unnamed=> D
+

Value

<unnamed=
default

OK

Enter password

Cancel
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4. Select Joint Zeroing in the menu to the left.

<unnamed:>
default
= = D - -
- H % = = = File Editor
Open Save Save As Delete Insert Exit
Calibration
Joint Zeroing
o / # * & @ % $ ! ? < > Backs
e 1 2 3 a 5 6 7 8 9 0 = (= BRI
q w e r t v u i o p 4—! Enter
+
a s d f g h j k | [ 1
4 shift z x c v b n m ( ) .
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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.

Shoulder, Elbow, Wrist 1

A

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

Shoulder, Elbow and Wrist1 zero output
flange vertically align (assuming Base is
horizontal). Make sure that Base of the robot
is horizontal, use spirit level to align joints.

Wrist 2

Wrist 3

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

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.

All rights reserved 51

Service Manual e-Series (EN) 1.16




Copyright @ 2009-2019 by Universal Robots A/S. All rights reserved.

UNIVERSAL ROBOTS

6. In the Joint Zeroing window select the joint you want to zero. When selected the box will

change from gray to blue. Press Zero Joints

o

2 PR

nnamed: B E
L &a

It

E By zeroing a joint, you are defining its current position as the new Home position.
This procedure should anly be performed by a professional recommended by Universal Robots.
File Editor
Joint Zereing Rebot Joint Position

Select which joints you want to zero Base 0.00 °
S S

All Joints
+ Shoulder -90.00 °
T 7]
e T Foow | 0.0 °
S S

Shoulder
Wrist 1 -90.00 °
S |

Elbow [ ]

Wrist 2 0.00 °
Wrist 1 S S |
e Wrist 3 0.00 °
Wrist 2 f I S

Wrist 3

Zero Joints

‘ ‘ <unnamed= [
;3 i /._\ default I:ﬁ -
By zeroing a joint, you are defining its current position as the new Home position.
This procedure should only be performed by a professional recommended by Universal Robots.
File Editor
Joint Zeroing Robot Joint Position
Calibration
Select which joints you want to zero Base 0.00 °
@ Joint Zeroing
S S|
All Joints
+ Shoulder -90.00 °
T 77
Elbow 0.00
Zero Joints S
Wrist 1 -90.00 °
S
[ ]
Wrist 2 0.00 °
1 7/
Wrist 3 0.00 °
Wrist 2 f S S|
Wrist 3
Zero Joints
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8. A popup shows to confirm that the joint(s) has now been zeroed. Press OK to close the popup
and return it to normal.

; $ Q E I;:r NN Iz med= I:i E E

File Editor

Calibration

® Joint Zeroing

By zercing a joint, you are defining its current pasition as the new Home position.
This procedure should only be performed by a professional recommended by Universal Robots.

Joint Zeroing Robot Jeint Position
Select which joints you want to zero Base 0.00 °
7
All Joints
E Shoulder -90.00 *
[ 7]
LI sbow 000 °
R Joint Zeroing S S S|
Shoulder Joint Zeroing
Wrist 1 -90.00 °
i I U R |
— OJomts successfully zeroed ®
Wrist 2 0.00 °
Wrist 1 L S
%‘ ! Wrist 3 0.00 °
Wrist 2 I S
Wrist 3

Zero Joints
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4.1.12 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.

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:
1 2 robots (same size and same generation)
9 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/

4.1.13 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 f eature.

NOTICE
Program Correction by Key Waypoirts does not currently support the following:
9 Other types of waypoints with the exception fixed waypoints.
1 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.
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4.2 Control Box

4.2.1 Dismantling the Control Box

WARNING

Before replacing ANY components inside the Control Box, you MUST do a complete
shutdown.
Follow the first 3 steps in section 6.5 Complete rebooting sequence.

NOTICE

Exercise caution when handling ESD sensitive parts.
See section 2. Handling ESDSensitive Parts

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

1. Power off Control Box p follow step 1 to 3 in section 6.5 Complete rebooting sequence.
2. Remove all the 1/0 Terminals, the Fuse, SEcard
and any other I/O etc. that may be connected.
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5.

Removethe Teach Pendant, see Section 4.2.4 Replacing of Teach Pendant
Lay the Control Box on the backside and remove the four nuts.

\\

—

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

W RLALAVAVRVRURIRIALY!

080000000000

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
drawing
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Control Board

Ground - Robot

Ground p Fan and Energy Eater

Ground p Power supply

48V p Power supply

\ 48V - Robot
\\
\‘y 48V p Fan and Energy Eater
\
\\
2 \,\ Communication p Power Supply
— Communication p Fan and Enenrgy Eter Fan and Energy Eater
i e Communication p Robot
Fan
=
= Ground p Control Board
Communication p Control Board
48V p Control Board
o o o o o o o s s s s o s s S o s o s Power Supply

48V p PSU to CB

48V p PSU to CB

Ground p PSU to CB

Ground p PSU to CB

Comm. p PSU to CB

Comm. p PSU to CB

L p Main power
L p Main power

N p Main Power
N p Main Power

Earth p Main power

— UR5e UR10eand UR16e
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Remove the four screws on the bottom of the power supply , thenremove the power supply.

7.

‘pansasal sybu 1Y S/ S10q0y |2si2An A9 6L0Z-6002 @ WBuAdog

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

than 1.0 —:Nm

|®

Service Manual e-Series (EN) 1.16
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8.

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