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1. Introduction

1.1. Important Safety Notice

DANGER:

/m
y ! You must read, understand, and follow all safety information in this manual, and
the robot manual and all associated equipment before initiating robot motion.
Failure to comply with safety information could result in serious injury or death.

1.2. Scope of the Manual

The manual covers the following OnRobot products and their components:

1.2.1. Sander

Version

OnRobot Sander | vi1

1.2.2. HEX-E/H QC

Sensors Version

HEX-E QC | v3
HEX-H QC | v3
NOTE:
Generally, the products without the Quick Changer v2 interface, are not in the

scope of this manual.

1.2.3. Software and Firmware
1.2.3.1. URCap Software

The manual covers the following software versions:

Software Version

URCap v5.17.0

1.2.3.2. Compute Box Software

The manual covers the following Compute Box software version:
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Software Version

Compute Box | v5.17.0

NOTE:

o When the used Compute Box has lower software/firmware version, update the
Compute Box. For detailed instructions, see 7.1.6. Web Client: Update Menu.

1.2.3.3. HEX-E/H QC Firmware

Firmware Version

HEX-E/H QC | v2.22

1.3. Naming Convention

1.3.1. Compute Box/Eye Box

Eye Box and Compute Box are used interchangeably.

1.3.2. HEX-E QC/HEX-H QC

The HEX-E QC and HEX-H QC names as model variants are used separately or together as
HEX-E/H QC if the information is relevant for both variants.

1.3.3. Sander

In this user manual, the OnRobot Sander is called SDR or Sander only.

1.4. Copyright

The information contained herein is property of OnRobot A/S and shall not be reproduced in
whole or in part without prior written approval of OnRobot A/S. The information herein is
subject to change without notice and should not be construed as a commitment by OnRobot
A/S. This manual is periodically reviewed and revised.

OnRobot A/S assumes no responsibility for any errors or omissions in this document.
Copyright © 2015-2022 by OnRobot A/S.
The OnRobot A/S logo is trademark of OnRobot A/S.
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2. Safety

The robot integrators are responsible for ensuring that the applicable safety laws and
regulations in the country concerned are observed and that any significant hazards in the
complete robot application are eliminated. This includes, but is not limited to:

+ Performing a risk assessment for the complete robot system

« Interfacing other machines and additional safety devices if defined by the risk assessment
« Setting up the appropriate safety settings in the robot software

« Ensuring that the user will not modify any safety measures

- Validating that the total robot system is designed and installed correctly

« Specifying instructions for use

« Marking the robot installation with relevant signs and contact information of the integrator

+ Collecting all documentation in a technical file; including the risk assessment and this
manual

2.1. Intended Use

OnRobot tools and accessories are intended to be used on collaborative robots and light
industrial robots with different payloads depending on the end-of-arm tooling specifications.
OnRobot tools and accessories are normally used in pick-and-place, palletizing, machine
tending, assembly, quality testing and inspection and surface finishing applications.

The end-of-arm tooling and the accessories should only operate under conditions noted in
8.1. Technical Sheets section.

Any use or application deviating from intended use is deemed to be impermissible misuse.
This includes, but is not limited to:

« Use in potentially explosive atmospheres

« Use in medical and life critical applications

+ Use before performing a risk assessment

- Use outside the permissible operational conditions and specifications

« Use close to a human’s head, face and eye area

+ Use as a climbing aid

2.2. General Safety Instructions

Generally, all national regulations, legislations and laws in the country of installation must be
observed. Integration and use of the product must be done in compliance with precautions in
this manual. Particular attention must be paid to the following warnings:
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DANGER:

You must read, understand, and follow all safety information in this manual, and
the robot manual and all associated equipment before initiating robot motion.
Failure to comply with safety information could result in death or serious injury.

The information in this manual does not cover designing, installing, and
operating a complete robot application, nor does it cover other peripheral
equipment that can influence the safety of the complete system. The complete
system must be designed and installed in accordance with the safety
requirements set forth in the standards and regulations of the country where
the robot is installed.

Any safety information provided in this manual must not be construed as a
warranty, by OnRobot A/S, that the robot application will not cause injury or
damage, even if robot application complies with all safety instructions.

OnRobot A/S disclaims any and all liability if any of OnRobot tools tooling are
damaged, changed or modified in any way. OnRobot A/S cannot be held
responsible for any damages caused to any of OnRobot tools tooling, the
robot, or any other equipment due to programming errors or malfunctioning of
any of OnRobot tools.

WARNING:

OnRobot tools are not allowed to be exposed to condensing conditions when
power is on or when connected to a robot. If condensing conditions appear
during transport or storage, the product must be placed between 20 and 40
Celsius degrees for 24 hours before power is applied or before connected to a
robot.

It is recommended that OnRobot tools are integrated in compliance with the following guides
and standards:

+ 1SO 10218-2

ISO 12100

ISO/TR 202181

ISO/TS 15066
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WARNING:

+ The tools have to be properly secured before operating the robot.

+ Keep fingers, clothes and hair away from the tool while the power is on.

+ Always use protective glasses when working with sharp objects.

- Always ensure complete shutdown of the robot when working on the system
for maintenance or inspection.

+ Do not use the tools on people or animals.

- Do not perform any modification to the tooling.

« If the robot supports a bounded workspace/ speed/ force limit, make sure to
use those features.

+ Select robot trajectories that minimize risks of internal clamping between
robot joints and tooling.

2.3. Risk Assessment

The robot integrator must perform a risk assessment on the complete robot application.
OnRobot tools are only components in a robot application and therefore they can be only
safely operated if the integrator has considered the safety aspects of the whole application.
OnRobot tools are designed with relatively smooth and round design with a limited amount of
sharp edges and pinch points

In collaborative applications, the trajectory of the robot can play a significant safety role. The
integrator must consider the angle of contact with a human body, e.g. orientate OnRobot tools
and workpieces so that the contact surface in the direction of movement is as large as
possible. It is recommended that the tool connectors are pointed in the direction opposite to
the movement.

OnRobot A/S have identified the potential hazards listed below as significant hazards that
must be considered by the integrator:

+ Objects flying from OnRobot tools due to loss of grip

» Objects falling down from OnRobot tools due to loss of grip

» Injuries due to collisions between humans and workpieces, OnRobot tools tooling, robot
or other obstacles

« Consequences due to loosen of bolts
« Consequences if OnRobot tools cable gets stuck to something
+  Workpiece itself represents a hazard

2.4. Environmental Safety

OnRobot A/S products must be disposed of in accordance with the applicable national laws,
regulations and standards.

The product is produced with restricted use of hazardous substances to protect the
environment; as defined by the EU RoHS Directive 2011/65/EU. These substances include
mercury, cadmium, lead, chromium VI, polybrominated biphenyls and polybrominated
diphenyl ethers.

Observe national registration requirements for importers according to EU WEEE Directive
2012/19/EU.

10
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2.5. Sander

WARNING:

If the Emergency Stop is activated and the robot stops, the Sander will not stop
automatically, which could be a safety risk.

If, due to safety reasons, the Sander needs to be stopped, interrupt the Sander
power supply with relays. If this function is part of the Cell Safety System,
please make sure to use a safety relay with force guided contacts or a solution
which comply with the safety standard requirements.

Please note that the Sander will not stop immediately, due to the stored
electrical and mechanical energy in the system.

This wiring has to be performed only by a trained electrician, as this
modification is made on the 110-240 V supply side.

il d
AWG 18

re thickness
-
-
| I |

Min.
100-240 VAC - -
- -
(I |

Robot Controller

@

Robot Controller

Safety Outputs

Standard two-pole relay
Grounding (earth potential)

>wn

CAUTION:

The OnRobot Sander is not ATEX certified, therefore, make sure that the dust
extraction is sufficient.
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3. HW Installation

3.1. Overview

For a successful installation the following steps will be required:

«  Mount the components
« Setup the software

In the following sections, these installation steps will be described.

3.2. Robot Mount

1. Mount the robot-specific adapter (if applicable)
2. Mount any optional accessories

3. Mount the Quick Changer option

4. Mount the tool(s) (if applicable)

3.21. HEX-E/H QC

HEX-E/H QC

HEX-E/H QC sensor

M4x6mm (ISO14581 A2)
M6x8mm (DIN7984LT A2)
HEX-E/H QC adapter

Adapter/ Robot tool flange (ISO
9409-1-50-4-M6)

Use 1.5 Nm tightening torque for M4x6mm

aoswN S

Use 3.8 Nm tightening torque for M6x8mm

3.2.2. Tools
3.2.2.1. Sander
Pad Mounting

Mount the pad to be used on the Sander.

12
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Sander Mounting

Step 1:

Move the tool close to the Quick Changer as
illustrated.

The hook mechanism (rod and hook tongue)
will keep the lower part locked once mounted.

Step 2:

Flip the tool until it is fully mated, and you hear
a clicking sound.

To unmount the tool, press the aluminum
button on the Quick Changer and repeat the
steps in the reverse order.

3.3. Compute Box Mount

3.3.1. Optional - Clip-on Bracket

Optionally, fix the Compute Box to a surface using the provided Clip-on Brackets ( included
only from 17th December 2020).

Do the following on both sides of the Compute Box:

1. Hook the Clip-on Bracket to the rail on the side of the Compute Box and then flip it down.
2. Fasten the Clip-on Bracket with the plastic srew.

13
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3.4. Wiring

Three cables need to be connected to wire the system properly:

+ Tool data cable between the HEX and the Compute Box
- Ethernet cable between the robot controller and the Compute Box
+ Power supply of the Sander

3.4.1. Tool Data Cable
3.4.1.1. Cable to HEX-E/H QC

First connect the data cable to the tool.

Use the marked M12-12pin connector on the
HEX-E/H QC.

3.4.1.2. Cable to Compute Box

Then route the Tool data cable to the Compute Box (CB) and use the supplied Velcro tape
(black) to fix it.

NOTE:
Make sure that during the routing some extra length is used at the joints so
that cable is not pulled when the robot moves.

Also make sure that the cable bending radius is minimum 40mm (for the HEX-
E/H QC it is 70mm).

Finally, connect the other end of the Tool data cable to the Compute Box's DEVICES
connector.

CAUTION:

Quick Changer and Dual Quick
Changer can only be used to
power OnRobot tools.

omm
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3.4.2. Ethernet Cable

Connect one end of the supplied Ethernet Cat 5e cable to the robot controller's Ethernet
(LAN) port.

NOTE:
If the robot controller's Ethernet port is in use, use a standard 4-port Ethernet
switch to be able to use two network devices at the same time.

Connect the other end of the supplied cable to the Compute Box's
ETHERNET connector.

ETHERNET

-'_‘

It is recommended to use Ethernet cables that are shorter than 3 m.

OMPUTE BOX

WARNING:

Check and make sure that the Compute Box enclosure (metal) and the robot
controller enclosure (metal) are not connected (no galvanic connection
between the two).

3.4.3. Compute Box DIP Switch Settings

Set the DIP switches of the Compute Box as follows:

Set the DIP switch 3 to ON and the DIP switch 4 to OFF position.

For more information about the Ethernet interface settings, see 7.1.1. Ethernet Interface
Setup.

3.4.4. Power Supply: Sander

Connect the Sander and the Sander power supply with the power cable.
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3.4.5. Power Supply: Compute Box

Connect the supplied power supply to the Compute Box 24V connector.

NOTE:

To disconnect the power connector,
make sure to pull the connector housing
(where the arrows are shown) and not
the cable.

CAUTION:

! Use only original OnRobot power
supplies.

Finally, power up the power supply that will power the Compute Box and the connected
Tool(s).

3.4.5.1. HEX-E/H QC

Power Supply

15 A v
5A v’
625A | v

3.4.5.2. Sander

Power Supply
1.5 A v
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Power Supply

5A

v

6.25A

v

3.5. Best practices - HEX-E/H QC

Best practices to maintain the calibrated device:

Power off the HEX sensor when it is not used for a longer period of time.

Remove any dead weight from the sensor when it is not used for a longer period of time.
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4.1. Robot Software Setup

4 1.1. Install URCap

UR CB3

NOTE:
The minimum UR PolyScope

version is 3.11. Please remove
all previous OnRobot URCap
version(s) before the
installation. The controller
version must be CB3.1.

For the HEX-E/H QC products
the 3.12 is not recommended.

1. Insert the OnRobot USB drive in the USB

slot on the right side of the Teach Pendant.

p

UNIVERSAL
ROBOTS

—

q UNIVERSAL ROBOTS

2. Select the Setup Robot option from the
main menu, then the URCaps option.

3. Tap on the + sign to browse for the
OnRobot URCap file. It can be found in the

# Usbdisk/UR/URCAP folder. Tap on
Open.

UR e-Series

1.

3.

NOTE:

The minimum UR PolyScope
version is 5.5. Please remove
all previous OnRobot URCap
version(s) before the
installation.

For the HEX-E/H QC products
the 5.6 is not recommended,
instead please use the 5.7.

Insert the OnRobot USB drive in the USB
slot on the top right side of the Teach
Pendant.

Then tap on the E menu (top right corner
of the screen), then from the System
section tap on the URCaps menu.
Tap on the + sign to browse for the
OnRobot URCap file. It can be found in the

# Usbdisk/UR/URCAP folder. Tap on

Open.
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4. The system needs to be restarted for the
changes to take effect. Tap on the Restart
button and then wait for the system to be
restarted.

Setup Robot o

nitalize nobot URCaps
Active AEaps
Calibrate Screen © onebat
| URCaps

|

Hetwark

e for all products
Rights Reserved

Redistribution and use i source and binary forms, with of Without
modification. are permitted provided that the Silowing conditions are |

Back + —

5. Initialize the robot.

NOTE:

5.

@robot

Then the system needs to be restarted for
the changes to take effect. Tap on the
Restart button and then wait for the system
to be restarted.

000

Initialize the robot.

For more information on the URCap installation please refer to UR

documentation.

4.1.2. Uninstall Software

UR CB3
1. Select the Setup Robot option from the
main menu, then the URCaps option.

2. Select the OnRobot URCap file.

3. Tap on the - sign.

4. Then the system needs to be restarted for
the changes to take effect. Tap on the
Restart button and then wait for the system
to be restarted.

Setup Robot

initialize nobot

URCaps

e REap

© onobot

Calibrate Screen
| URCaps

Netwark

16, CrRobot A%
=

i Use in source and BRATY forms, with of without
e permitted providec that e Sdllowing condibons are |

Back - - —

UR e-Series

1.

2.
3.
4.

Tap on the E menu (top right corner of the
screen), then from the System section tap
on the URCaps menu.

Select the OnRobot URCap file.

Tap on the - sign.

Then the system needs to be restarted for
the changes to take effect. Tap on the
Restart button and then wait for the system
to be restarted.
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5. Initialize the robot.
4.1.3. URCap Setup

UR CB3
Select the Installation tab, then select
OnRobot Setup. The following screen is

shown:

? File o ™G w0017 EEOT @

Program | Installation | Move | I/0 | Log
TP configuration ——|
OnRobot Setup

OnRobot Setup @mnm

Mounting
10 Setup Device info—————————
B ~
@ satety 192.168.1.1 - Empty HCE]
Detected device(s)
Variables
MoDBUS
Features | i
Base [>]

Tool

Smooth Transition cp

[ConEavagiaEking [T]/Automatic overwrie of the robot TCP

configuration
EtherNet/IP Py

PROFINET
OnRobot Setup

Default Program

q

< I |

4.1.3.1. Device Info

@robot

5. Initialize the robot.

UR e-Series

Tap on the Installation tab in the top menu.
Then tap on the URCaps.

RER+ QB

102 160 1 1 -Grrgry
Detected devicels)

(TR
& tomaic owerrte of tha robot TCF
confgurson

In the normal view of the panel, the available functions are shown below:

IR

Run

OnRobot Setup

Device info
192.168.1.1 - Empty O+

Detected device(s)

v URCaps

OnRobot
Setup

>

TCP

DAutDmatic averwrite of the robot TCP
configuration

O Normal

Device info

OnRobot Setup (Grobot

Simulation .

Dropdown menu to select a device-robot communication channel: Discover the connected

devices.
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Ty
Use the reload button ~~ to find new available devices.

NOTE:
After setting up the device the changes need to be saved to be part of the
current installation.

For the e-Series UR robots tap on the Save button (from the top menu and
use the Save Installation button .

For the CB3 UR robots use the Save button .

NOTE:

To use the newly discovered devices you might need to restart PolyScope. To
do that simply press the Restart now button. Remember to save it before, if
there are any unsaved changes in your program or settings.

NOTE:

o OnRobot products are checked after the robot is restarted and the saved
settings are restored while loading a program. That check could take up to 5
seconds via the Quick Changer for I/O. Therefore make sure to wait at least 5
seconds before you start your program. To make sure that the device is
connected check the Device info.

If the connected OnRobot product is changed, always go to the Device info to
check if the change was successful.

CAUTION:

After any error message is shown that is related to the connection to our
devices, please go to the Device info to make sure that the right settings (e.g.:
TCP) are used.

Load multiple devices: The [+] automatically loads the selected devices to the UR
environment, even if the device is not connected to the robot. When you change between
loaded devices, the robot does not require a restart but you should press the reload button

']
-/ to refresh the detected devices.

WARNING:

When multiple devices are activated, you may experience slow URCap
operation. In this case, activate only the devices that you use. It is
recommended to activate up to two devices at the same time.

For each loaded device, the appropriate URCaps commands and Toolbar will be visible,
hence load only the devices that you will change frequently.

21
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Detailed parameters of the Device Info

To get more information about the devices press on © and the following screen will show:

default*

Haw.

<unnamed=* D E E Lliu g g E

@ Device info ([[robet

Device info Hide Variables
ComputeBox - VG10 v

@)

[E Hide variables view
Selected IP address
192.168.1.1 [>]
UR Robot IP
192.168.1.2

UR Robot subnet mask
255.255.255.0

Compute Box Version
58.0

OnRobot
Setup

VG10
Serial number
1000002189
System health
Ol
Firmware version
2.0.2#2EA392F4
RTDE Registers
Bool Int Float

Offset: 0 0 0
OnRobot: - 24,27 24.25
Total: 64,127 24,47 24.47

O Normal S ed (—————— Eirm,ilat\-:-r'u.

Device info

The Selected IP address, Compute Box Version, UR Robot IP and UR Robot subnet mask
are shown.

Errors

This displays information about the errors if there is any.

Device name

The Serial number, System health and Firmware version are shown.

Update: this will update the firmware if an update is available.

Depending on the selected devices, different panels will become available to configure the
devices.

RTDE Registers

OnRobot uses RTDE registers to communicate with UR. Real-Time Data Exchange (RTDE) is
an interface that can be used to send data for the robots through registers. For more
information about RTDE registers, see UR's Real-Time Data Exchange (RTDE) Guide.

You need this option if you use OnRobot devices with other vendors' devices and OnRobot
registers might overlap other vendors' registers.

OnRobot uses three different types of registers: Bool, Int and Float.

Offset: Offsets the registers by the amount that is written in the certain field.

22
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OnRobot: Shows the number of registers that OnRobot uses of the certain type.
Total: Shows the maximum number of registers of the certain type that is available in UR.

Check other vendors' registers to make sure that the registers that you are using are not used
by other vendors. If your registers overlap other vendors' registers, offset them by writing a
certain value in the Offset fields. If the offset value is too high, the number of OnRobot
registers can exceed the number of Total registers. In this case the values will turn red in the
OnRobot row.

Hide Variables

A list of selectable variables. When a variable is selected to hide, it will not appear on the
configuration panel.

TCP

In the normal view of the panel the TCP of the robot can be overwritten by the TCP of the tool
by pressing the Automatic overwrite of the robot TCP configuration checkbox.

To see more options press on © and the following screen will show:

default*

<unnamed> D E E Lm E g E

New...

) Safety G TCP @m.-.nr
Overwrite values TCP offset - RG2-FT————————————

. DAutomatic overwrite of the robot TCP Linear offset Rotation in RPY
> Fieldbus configuration
X 0 mm R o °
W URCaps
Y 0 mm P 0
OnRobot
Setup z o mm Y 0°

O Normal Speed (o —— 100% Simulation .

Overwrite values

Automatic overwrite of the robot TCP configuration: when checked, the UR's TCP
configuration is automatically overwritten (Dynamic TCP mode). When unchecked the TCP
is left unchanged (Static TCP mode).

For further information and best practices on the TCP setting see 5.5. TCP Configuration
section.

TCP offset

Set the Linear offset (X,Y,Z) and the Rotation in RPY (Roll-Pitch-Yaw) values to adjust the
OnRobot device dependent calculated TCP.

23
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4.1.3.2. HEX

The configuration panels for the HEX are shown in the image below:

> safety OnRobot Setup (G)obot

PP - P-Box - HEX A
> Fieldbus -
Detected device(s)
“ URCaps HEX
OnRobot
Setup
HEX
[] Automatic gravity compensation
Hand guide timeout
0 s [>]
TCP
DAutomatic overwrite of the robot TCP
configuration

O Normal : oo Simulation .

HEX

Automatic gravity compensation: If enabled, the weight of the tool and the part will be
compensated while the robot orientation is changed.

Make sure that the weight and the Center of Gravity is set correctly.

Gravity compensation is only available for the following operations:

+ Force Control

+ Pininsertion

+ Hand Guiding

« Sanding

WARNING:

The robot cannot be tilted when you use gravity compensation.

Timeout: After the set timeout value, the hand guiding will be stopped automatically. The
default value is O that sets the timeout to infinite.

Press © to see more options:
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a3 m < =
Run stallation New o Save

> safety @ Force-Torque (robot

[[JRequire holding Hand Guide button

> Fieldbus
Hand Guide timeout
v URCaps 0 s
OnRobot Gravity
Setup

[ Automatic gravity compensation

Auto-calibration
Auto-calibration needed!

Calibrate

Auto-calibration 1D:
070belb6

O Power off : C—) 100% ° 0 O simutation ()

Hand Guide

Require holding Hand Guide button: If checked (recommended), press the Hand Guide
enable button constantly during the hand guiding. If unchecked, you can start the hand
guiding by pressing the enable button and can stop it by pressing the enable button again.

Timeout: After the set timeout value, the hand guiding will be stopped automatically. The
default value is O that sets the timeout to infinite.

Gravity

Automatic gravity compensation: If enabled, the weight of the tool and the part will be
compensated while the robot orientation is changed.

Make sure that the weight and the Center of Gravity is set correctly.

Gravity compensation is only available for the following operations:

+ Force Control

« Pininsertion

« Hand Guiding

« Sanding

WARNING:

The robot cannot be tilted when you use gravity compensation.

Auto-calibration

Auto-calibration is an option to prolong the time the sensor is in service before it is sent back
for OnRobot factory re-calibration. Auto-calibration can be done onsite, and it takes only a
couple of minutes.

25
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@robot

To see the required steps for the Auto-calibration process, go to the 7.1.3.1. Web Client:
Devices Menu section. Follow the required steps on the URCap.

WARNING:

It is recommended to perform the Auto-calibration process when instructed. If

the Auto-calibration process is not possible, schedule your sensor to be sent
back to the OnRobot factory for a re-calibration.

TCP

In the normal view of the panel the TCP of the robot can be overwritten by the TCP of the tool

by pressing the Automatic overwrite of the robot TCP configuration checkbox.

To see more options press on © and the following screen will show:

= E

Run Installati

> safety

DAutcmatic overwrite of the robot TCP

> Fieldbus

configuration

OnRobot
Setup

<unnamed>
default*

TCP offset - RG2-FT

Linear offset Rotation in RPY
X o mm R o °
Y 0 mm P 0
Z o mm Y o|°

m < =

100%

@ TCP ([@robot

Simulation .

O Normal

Overwrite values

000

Automatic overwrite of the robot TCP configuration: when checked, the UR's TCP
configuration is automatically overwritten (Dynamic TCP mode). When unchecked the TCP

is left unchanged (Static TCP mode).

For further information and best practices on the TCP setting see 5.5. TCP Configuration

section.
TCP offset

Set the Linear offset (X,Y,Z) and the Rotation in RPY (Roll-Pitch-Yaw) values to adjust the
OnRobot device dependent calculated TCP.

4.1.3.3. Sander

The configuration panels of the Sander are shown in the image below:
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Run P Installation

> safety

> Fieldbus PP -P-Box -HEX, Sander v

Detected device(s)
v URCaps HEX

Sander & Cycle Counter Options

EAuto stop Tool if Robot Program is
stopped

[®] Auto stop Robot if Tool is stopped

Sander

g):::l&;bot " Reset Cycle Counter counters at
Robot Program start
0 Cycle Counter: Force Limit 10 N

HEX SDR Toolbar

[l Automatic gravity compensation [E] Retract If Tool stopped

Hand guide timeout

0 s >y 5 mm

TCP

configuration

DAutomatic overwrite of the robot TCP

)

Sander Pad

Pad thickness
10 mm

O Normal

OnRobot Setup ([Gobot

HEX

Simulation .

Automatic gravity compensation: If enabled, the weight of the tool and the part will be
compensated while the robot orientation is changed.

Make sure that the weight and the Center of Gravity is set correctly.
Gravity compensation is only available for the following operations:

+ Force Control
+ Pininsertion
« Hand Guiding
« Sanding

WARNING:

The robot cannot be tilted when you use gravity compensation.

Timeout: After the set timeout value, the hand guiding will be stopped automatically. The
default value is O that sets the timeout to infinite.

Press & to see more options:
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2 __ e [ B W - I

Mew. Open.

> safety

[JRequire holding Hand Guide button
) AR Hand guide timeout
v URCaps ojs

OnRobot Gravity
Setup

Run Installation

[ Automatic gravity compensation

O Normal Speed —) 100% ° 0 O simutation ()

Hand Guide

Require holding Hand Guide button: If checked (recommended), press the Hand Guide
enable button constantly during the hand guiding. If unchecked, you can start the hand
guiding by pressing the enable button and can stop it by pressing the enable button again.

Timeout: After the set timeout value, the hand guiding will be stopped automatically. The
default value is O that sets the timeout to infinite.

Gravity

Automatic gravity compensation: If enabled, the weight of the tool and the part will be
compensated while the robot orientation is changed.

Make sure that the weight and the Center of Gravity is set correctly.

Gravity compensation is only available for the following operations:

« Force Control
« Pininsertion
« Hand Guiding

« Sanding
WARNING:
£ ! The robot cannot be tilted when you use gravity compensation.
TCP

In the normal view of the panel the TCP of the robot can be overwritten by the TCP of the tool
by pressing the Automatic overwrite of the robot TCP configuration checkbox.

To see more options press on © and the following screen will show:
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default*

Run Installati

<unnamed> D ﬁ E Lm E z E

Mew. Open.

> safety
Overwrite values TCP offset - RG2-FT ————————————
DAutcmatic overwrite of the robot TCP Linear offset Rotation in RPY
> Fieldbus configuration « A R

o mm Q

OnRobot
Setup Z o mm Y o|°

Y 0 mm P 0 °

O Normal Speed —) 100% ° 0 O simutation ()

Overwrite values

Automatic overwrite of the robot TCP configuration: when checked, the UR's TCP
configuration is automatically overwritten (Dynamic TCP mode). When unchecked the TCP is
left unchanged (Static TCP mode).

TCP offset

Set the Linear offset (X,Y,Z) and the Rotation in RPY (Roll-Pitch-Yaw) values to adjust the
OnRobot device dependent calculated TCP.

Sander & Cycle Counter Options

Auto stop Tool if Robot Program is stopped: when checked, the system automatically stops
the Sander when the robot program is stopped.

Auto stop Robot if Tool is stopped: when checked, the system stops the robot when the
Sander is stopped because of external reasons, for example, power loss, over-temperature, or
the vibration limit is reached.

Reset Cycle Counter counters at Robot Program start: when checked, the system resets the
global counters of the Cycle Counter (such as, Run-time and Robot Program cycle) at each
program start.

Cycle Counter: Force Limit: sets the global force value in N. The system starts to count the
Sander running time when the Sander applies at least the set force value to the object.

SDR Toolbar

Retract if Tool stopped: when checked, the system retracts the Sander when it is stopped.

Distance for retraction: sets the distance in mm to what the system has to retract the Sander
when the Sander is stopped.
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Sander Pad
Pad thickness: sets the thickness of the Sander pad in mm.

To see more options, press on © and the following screen is shown:

Run

2 Sefety @ Hide Variables (@bt

> Fleldbus [CIF3D CIFT_Base CIFT_Tool ClEx
v/ URCaps CIFy Orz [CIHEX_Average F3D [1sDR Button
OnRobot [1SDR RPM [JsDR_Runtirme [1SDR state [JSDR Temperature
Setup
70 DT« Oty mpp

O Normal S e e Eirm,ilati-:-r'u.

Hide Variables

A list of selectable variables. When a variable is selected to hide, it will not appear on the
configuration panel.
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5. Operation

NOTE:
It is assumed that the Installation has finished successfully. If not, first do the
installation steps in the previous section.

5.1. Sander Application Guideline

To achieve good Sander setup, consider the following parameters and their relations:

Material properties — Push force — Grit size — Tool RPM — Tool speed and Robot parameters
Material Properties

The softer the object is, the more material gets removed with a given grit paper.
Consequently, more power is required from the Sander to perform one rotation.

Push Force / Grit Size / Tool RPM

The higher the push force / used grit size / requested RPM, the higher Sander power is
needed to perform one rotation.

Tool Speed

The faster the robot goes, the less time the Sander spends on a given area and the less
material is removed.

Robot parameters

Compared to manual sanding, the robot is more rigid. When the sanding paper gets in contact
with the surface or gets more into the sanding material, the contact causes a higher friction
force on the robot joints.

A smaller payload robot can detect this sudden force deviation and can perform a protective
stop. Use lower push force, grit size, right Sander RPM, or lower Sander speed to resolve the
issue.

Cable routing

The vacuum hose and cable routing can directly affect the force measuring. Make sure that
during the sanding process the pulling/pushing force of the cables and the hose is
minimalized and is the same at every robot position.

5.2. URCap Commands

URCap commands provide an easy way to program an application.
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5.2.1. HEX-E/H QC
5.2.1.1. HEX-Zero

The HEX-Zero command eleminates the HEX sensor offset caused by external effects.

This command needs to be used when the robot is not moving and before executing any
force related tasks.

» Basic Q _ Graphics Variables

) Advanced 1 | Robot P
obot Program
> Templates 2 | = BEXZero HEX-Zero

v URCaps HEX-Zero ()robot
HEX-Search Info

o The Zero command eliminates the force sensor offset caused by external effects.

HEX-Zero

Usage: Use this command before any force related tasks, when the robet is not moving.

TCP

Trajectory

Path from
Hand Guide I

Path from
OnWaypoints

Path from
Shape

HEX-Insert
Part

HEX-Force
Control

43S XBRTZ

O Normal ! C Simulation .

5.2.1.2. TCP

The TCcP command is used to set the current TCP and/or payload for the robot.
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Run Program

Q - Graphics Variables
> Advanced

1 ¥ Robeot Program
TCP
> Templates 2 = 3FGGrip (+152¢)
\/ URCaps 3 = 3FG Release {*0*) Tcp @mw
4 - =|TCP
3FG Grip Selected device——— rPayload - QC Tool Side
3FG Release @ ac Tool side [ Modify Tool payload
TCP A o kg
TCP offset - QC Tool Side @ Use TCP offset for CoG
] H CIModify Tool offset O certer of gravity
Linear offset Rotation in RPY cX mm
X mm R
cY mm
Y o mm P
cZ o mm
z ) mm Y

t R A-XS g N f=

O Normal ! O — 00% Simulation .

TCP offset

Set the Linear offset (X,Y,Z) and the Rotation in RPY (Roll-Pitch-Yaw) values to adjust the
OnRobot device dependent calculated TCP.

Payload
Modify Tool payload: If enabled the UR's payload will be overwritten.

é\ enter the workpiece mass that is attached to the device. The device own mass is added
automatically.

Use TCP offset for CoG: set the center of gravity of the workpiece at the active TCP position.
Center of gravity CX, CY, CZ: set the location of the center of gravity of the workpiece.

5.2.2. Sander
5.2.2.1. Cycle Counter

The Cycle Counter command provides the continuous monitoring of the Sander by creating
a node where you can execute actions based on robot cycle counter or elapsed time.

You can create multiple Cycle Counter nodes with different conditions and different actions
for the Sander.
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R

Run Program

-~ Q - Graphics Variables
> Advanced 1 ¥l Robot P
obot Program C
cle Counter
> Templates 2 ¢ ¥ Cycle Counter y
\/ URCaps 8 ®| Comment Cycle Counter (§robot

HEX-Searc Info
HEX-Zero Runtime 0 min / 0 cycle
TCP o Reset with Robot Program start
Surface Execute if
Finishing ) .

O Rruntime = 120 min
Counter | ! b s

Force =10.0N
Grit Chang
SDR RPM [ Robot Program cycle
= 10 cycle
SDR Contr 4
Trajectory
Path from
Hand Guid
an o o Force limit and reset option is set on the Installation tab

Path from
OonWaypoil

Path from v

< » RSSO XBRTZ

O Normal 0 —— Sirrn.ilath:m.

: shows the name of the node. It can be edited and saved.
Info

Runtime: shows the elapsed time since the robot program has been started and the number
of program cycles (based on how many times the Cycle Counter has been called).

NOTE:

The current value is lost if the Compute Box is reset or the Sander is changed.

Reset: resets the Runtime value to zero.
Execute if
Select at least one of the conditions. The child nodes will be executed if one of the conditions

are met.

Runtime: when checked, the system monitors if the set time value is exceeded.
The system only counts it as exceeded when the Force Limit value is also reached.

Force: shows the Force Limit value, which is set on the installation tab.

Robot Program cycle: when checked, the system monitors if the number of the program
cycles are higher or equal than the set value.

5.2.2.2. Surface Finishing

The surface Finishing command is a set of commands which is generally used during
surface treatment.

The following structure is created when the Surface Finishing command is executed:
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« Approach_Point
«  SDR RPM (6000)
« SDR Control

« Trajectory
- SDRRPM (0)

unnamed>* I5| E E
£
T v Open.

ault*

Hew.

I'IUVG 21ans ~ = -
Graphics
Pick Screw o‘ _ P

Variables

1 ¥ Robot Program

jlishiag Surface Finishin
Screw 2 ¢ ¥ Surface Finish 9
Loosen 3 @ b Movel - o
. < | Surface Finish (g)robot
Screw 4 @ Approach_Point u - @
H 5 = SDR RPM (6000)
HEX-Zero -Approach Point - Approach point where the Tool is located before approaching to the surface,
. 5} ? ¥ SDR Control shall be above the first Trajectory point
RG Grip )
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OnRobot lets you create and combine paths and waypoints into one Trajectory.
Paths or Waypoints can be added by:
SG Release I H, Hand Guide - the robot will follow and record the path made by hand
-Waypoints - individual waypoints are combined inte one path
VG Gr‘ip Shape - path is generated based on corner points
VG Release Preset

TCP Material ‘No Material Selected... + | [E Display Pararmeters

Surface
Finishing The installation shall also be saved to

! Mot Saved permanently store the presets
Cycle
Counter

Push Force (F) Keep Force Keep Torgue  Tool RPM TCP Speed
Grit Changer 20 N 25 % 0% 6000 RPM 50 Mm/s
SDR RPM

< > - 3OS XKBERT =
Simulation .

O Normal

: shows the name of the node. It can be edited and saved.

Usage

Approach Point: sets the location where the Sander shall be positioned before touching the
object, see section 5.2.2.3. Approach Point.

SDR RPM: sets Sander RPM, see section 5.2.2.4. SDR RPM.

SDR Control: sets force control related parameters, for example Force Limit, see section
5.2.2.5. SDR Control.

Trajectory: sets single or multiple path definition for the required trajectory, see section
5.2.2.7. Trajectory.

Preset

Preset values provide material specific settings for the Sander.

Material: use this option to select the material to be used during the operation.
The default preset material is OnRobot - General.

NOTE:

You cannot overwrite or delete OnRobot presets.
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"
£ : opens a file with saved preset values, which can be edited and saved later, from the
Compute Box.

Display Parameters checkbox: when checked, the detailed view is shown.

=

: saves the values to a file and to the Compute Box.

—_

: deletes the set values, both from the file and from the Compute Box.

Push Force (F): sets the push force value, between 5-100 N, that the Sander applies to the
object.

Keep Force: sets the percentage of the force value, between 10-100%, to be kept during
operation.

Keep Torque: sets the percentage of the torque value, between 10-100%, to be kept during
operation.

Tool RPM: sets the Sander RPM value between 1,000-10,000 RPM.
TCP Speed: sets the TCP speed value of the Sander between 1-500 mm/s.

5.2.2.3. Approach Point

The Approach Point command specifies the position of the Sander before the Sander
touches the object.

< amed=
R : e O @

New...
Run
q - Graphics Variables
> Advanced

¥ Robot Program Waypoint
) Templates 9 ¥ Surface Finish
v URCaps

1
2
3 %« Movel Approachfoint Gy
4
R EEIEErE 5 =/ SDR RPM (6000) \
HEX-Zero 6 @ ¥ SDR Control 4
7
8
9

® Approach_Paint
® ¥ Trgectory

TCP
- cemptys | Edit pose |

Surface = SDR RPM (0)

Finishing

Counter

Grit Chang

SDR RPM @ Stop at this point @ Use shared parameters

SDR Contr (O Blend with radius O Tool speed 250
0 Tool Acceleration 1200

Time 2.0
O

Trajectory

Path from
Hand Guid:

Path from
OonWaypoil

Path from ~ . Add Until
¢ > RS XEEEZ

O Normal Speed CEEEE—— 100% ° 0 O Sirrn_ilath:nr'u.

Place the approach Point ™ cm over the first point in the trajectory.

« Ifthe Approach Point is not aligned, the edge of the disk may come in contact first.

« Ifthe Approach Point is far (*50 cm) from the first point, in a given configuration, the
Sander might tilt due to the weight of the hose.
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The orientation of the Sander must be the same as the orientation of the sanding, which is the
orientation of the first point in the Trajectory.

For detailed instructions, see the UR robot manual.
5.2.2.4. SDR RPM

The sDR RPM command creates a node which provides the following functions:

« Starting the motor of the Sander

« Approaching the object to be treated

+ Changing the RPM value

- Stopping the motor after robot retraction

> Basic q _ Graphics Variables

) Advanced 1 ¥ Robot Program
g SDR RPM

) Templates 2 9 ¥ Surface Finish
\/ URCaps 3 9« Movel
4 @ Approach_Point RoM
HEX-Searc 5 =/ [SDR RPM (5000)
HEX-Zero 6 ? ¥ SDR Control Actual Speed O RPM
7 ? ¥ Trgector
e 8 a Y Target Speed o
- <empty>
Surface g = SDR RPM (0) 5000 RPM
Finishing
Cycle
Counter ! r | ORPM | 6000 RFIM | 10000 RFM
Grit Chang
Motor Start Option
SDR RPM
SDR Contr [ Set RPM if part found
I Searchin 100 ' mm
Path from
10
Hand Guidi Search Speed mm/s
Path from Contact Force 5 N
OnWaypoil

Path from

‘ eSS o X BRET
O Normal Speed (— Eirm,ilat\-:-r'u.

: shows the name of the node. It can be edited and saved.

RPM

Actual Speed: shows the current speed of the Sander.

Target Speed: sets the RPM value of the Sander.

ORFM 6000 RPM 10000 RFM

: shows a list of preset speed values.
When you select a preset speed value, it will appear in the Target Speed field.

: starts the Sander with the set Target Speed.
Then the icon changes to a Stop icon.
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Motor Start Option

Set RPM if part found: when checked, the system only starts the Sander when the robot gets
in contact with the object.

+ Search in: sets the distance in mm in which the robot searches for the object.
« Search Speed: sets the speed of the searching process.
« Contact Force: sets the contact force at which the object is considered as found.

Motor Stop Option

This option becomes available after the Sander has been started.
Retract before STOP: when checked, the Sander retracts before it stops.

Retraction distance: sets the retraction distance in mm.
5.2.2.5. SDR Control

The SDR Control command controls the work settings of the Sander.

The insertion of the SDR Control node automatically inserts a Trajectory child node under the
SDR Control node. The set SDR Control parameters only affect the child nodes of the SDR
Control node.

ALl E‘? Open.
Q _ Graphics Variables

Move - T

4 ¢ b If sdr_grit_stack_low
Waypoint _arit_stack Jow) SDR Control

5 #® 'Add actions here'
Direction 6 @ I Ifsdr_grit_ changer unsuccess SDR Control ([@)robot
Wait 7 #® 'Add actions here' Tool Options

8 9 ¥ Surface Finish
Set 5 Flo20 N T/136 Nm

¢ b Movel RX+ RY- RY+

) [a) o . =

Popup 10 ® Approach_Point . ey > O o) ®)
Halt 11 = SDR RPM (5000) “é% e ! i !

12 @ ¥ SDR Control

Comment I 13 ¢v Trajeaory | Maintain constant RPM
Folder 14 = P:Hand Guide Allowed TCP spead variation 10 %
15 ¢ v P.OnWaypoints
Advanced .
15 = Oniveypont 1 Force Contro
) Templates 17 ¥ P:Shape Keep Force: 25%
18 = ShapePoint 1
URCaps Soft Strict [H auto
19 = Shepepain 2 -
20 = SDR RPM (0) 7 TS==—._  Keep Torque: 25% Y
21 ¢ ¥ Cycle Counter Soft * syt [ Aute
22 ® Cornment Probability of vibration
23 » v SDR Control v ow e High

>

<
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O Running Speed (——— :Lirm,\lati-:-n.

: shows the name of the node. It can be edited and saved.
Tool Options

Pushing force (F): sets the push force value that the Sander applies to the object.

Torque (T): sets the torque value that the Sander applies to the object.
When the T value is higher than O, the following icons are shown:



OPERATION @ robot

RX- ﬁ RY- RY+
@ : L : sets the Rx+, Rx-, Ry+, and Ry- options, respectively, for the
Sander.

Maintain constant RPM: use this option when dramatic change can occur in the roughness of
the surface. The device will try to maintain constant RPM by slowing down the tool with the
percentage defined by the Allowed TCP speed variation parameter.

Allowed TCP speed variation: sets the percentage of the TCP speed that can vary during the
operation.

Force Control

Keep Force: sets the percentage of the force value for the Sander to keep during operation.

Press the button to test the set value.

At a higher percentage value the Sander can follow the object more precisely but it can cause
more vibration.
Setting the slider to O (OFF position) deactivates the force control.

Keep Torque: sets the percentage of the torque value for the Sander to keep during

operation.

Press the button to test the set value.

At a higher percentage value the Sander can follow the object more precisely but it can cause
more vibration.

Setting the slider to O (OFF position) deactivates the torque control.

Auto checkbox: enables the system to slightly modify the Keep Force and Keep Torque
parameters during operation to minimize the vibration but maintain the required force and
torque value.

By default, the checkboxes are selected.

>

- Testing the SDR Control parameters on the robot, that is, initiating robot motion.

+ Being independent from the Sander Tool settings in the SDR RPM node, see 5.2.2.4. SDR
RPM.

« Not starting the motor, the motor can be started via the toolbar, see Sander.
« Turning to a Stop button.

: the Play button has the following functions:

When the Torque (T) value is higher than O, the following dropdown menu is shown:
Coordinate system: use this option to select the coordinate system in which you want to
sand.

« Tool Z+
« BaseZt+
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5.2.2.6. Setup the Keep Force and Keep Torque Parameters

- Force Control

Keep Force : 25%

Soft ﬁ Strict [i] Auto
/\ﬁ___ Keep Torque: 25% /\- °
Soft a Strict Ii] Auto

Probability of vibration

Low S High Tool Z v

To obtain the best surface finishing result the robot path must be well defined. Force Control
should only adjust for small deviation on the parts, but advanced control can overcome
greater deviations. The closer the given path to the actual part is, the better surface finishing
can be achieved.

Always verify the path on the workpiece before adjusting the Force Control.

In order to obtain the best Keep Force and Keep Torque parameter settings, follow these
guidelines.

Path definition tips

« The path should be close to and at an even distance from the part. High and uneven path
distance might result in an uneven result, since at some points the Force Control needs to
compensate for higher distances.

« The tool should always be perpendicular to the surface. High angular deviation at given
points demands higher rotational compensation from the Force Control.

- Verify your path on the workpiece. Before adjusting the Force Control parameters, check
if the recorded path covers the workpiece as required, and the robot follows the part
surface as planned.

Force Control setup tips

« Try playing the path with disabled Force Control and verify that the workpiece is followed
by the tool correctly. For this both the Keep Force and Keep Torque parameters should be
0% (OFF).

« If the path hits the surface, you can still test the path, if the Trajectory type is set to
Relative and the SDR Motor Start Option is disabled. In this case the path playback starts
from the Approach Point.

« Gradually increase the Keep Force parameter in 5-10% increments. The value of 25%
should be suitable in most applications.

- If oscillation occurs either decrease the TCP speed or make sure that the tool slides well
on the surface (For example: the polishing pad does not slide well without the polishing
fluid).
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« If the Keep Force parameter is set and the path is well defined, the Keep Torque
parameter can be 0% (OFF) in most cases. If it is required to apply torque, for example,
when the torque is reduced by the workpiece deviation, the Keep Torque parameter
should also be gradually increased and checked for result.

« It can happen that the tool overturns. In this case check if the tool slides well on the
surface or decrease the T(Torque) level and/or the Keep Torque value.

5.2.2.7. Trajectory
The Trajectory command specifies the trajectory for the Sander, which is used to follow the

object.

The parameters that are set on this page affect the robot motion properties, such as Speed,
Acceleration, and so on.

A complete trajectory can be composed of several paths obtained from a hand guide
learning, specified independent waypoints or shapes, or a combination of these.

The generated trajectory is stored on the Compute Box.

<unnameds=* D
C

default*

New...

@robot

Run Progra open...
- q _ Graphics Variables
» Advanced
1 ¥ Robot Program Traiecto
» Templates 2 9 ¥ Surface Finish J ry
B 9« Movel
v URCaps i bot
M o ron o Trajectory @
- ath from Han uide
RS 5 — SDR RPM (0) -
HEX-Zero 6 @ ¥ SDR Control
- +
Tcp i % ¥ Trajectory l'r
8 = P:Hand Guide
Surface 9 o ¥ P:OnWaypoints Path from OnWaypoints
Finishing
12 @ ¥ P:Shape
el 417 = SDR RPM (0 . : e
Counter I (0 ! + ‘ ’, .8
Grit Chang
Path from Shape
SDR RPM
Lt }
SDR Contr + o
-——3
Trajectory
Path from Trajectory Actions
Hand Guid:
Path from o @ O
OnWaypoil

Path from

< >

i B NS Nl =

O Normal

Simulation .

: shows the name of the node. It can be edited and saved.

Path from Hand Guide

+

:inserts a new Path from Hand Guide child node.

Path from OnWaypoints

+

: inserts a new Path from OnWaypoints child node.

a1
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Path from Shape

_|_
: inserts a new Path from Shape child node. Automatically adds waypoints
depending on the selected shape.

Trajectory Actions

m: generates a trajectory from the previously set paths. The generated trajectory is
stored on the Compute Box.
When the button is pressed again, the system regenerates only the changed paths.

>
Q

: starts playing the generated trajectory.

: jumps to the starting point of the trajectory.

: jumps to the endpoint of the trajectory.

: opens the Trajectory Options page.

01
[+ B
2un rogr n: lation = o 5
b s ~ q _ Graphics Variables
HEX-Searc P
~
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3
4
5
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8
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Trajectory Options

Type: sets the trajectory type. The following values can be selected:
+ Relative: the trajectory is started from the actual position of the TCP.

It is recommended to use Relative mode as trajectory type because the height of the
object can vary. When Relative mode is selected, the defined Trajectory is executed
with respect to the first contact point where the sanding will start. Consequently, the OR-
Sander will follow the surface of the object more accurately.

« Absolute: the Sander moves to the original starting point and the trajectory is started from
there.
When you change the Type, a pop-up window informs you that the change affects all child
nodes.

—
+—

: when checked, the system reverses the direction of the trajectory.

Shared speed settings: these settings are got from the preset values, set on the 5.2.2.2.
Surface Finishing page. You can also define the settings on this page.

Speed: sets the speed type of the trajectory. The following values can be selected:

« Nominal: use this option is you want to have even TCP speed but can accept speed
changes in some cases, for example, in the corners of the object.

« Constant: use this option if you want to keep exactly the same speed on the whole
surface.

+ Asrecorded
When you specify only hand guide paths, the speed can only be As recorded.

Target: sets the target speed value.

Max. deviation: when the Speed type is set to Nominal, it shows the maximum deviation
value which can occur during playback.

Calc. maximum: when the Speed type is set to Constant, it shows the maximum suggested
speed for the trajectory which the robot can execute.

Acceleration: sets the target acceleration value.
Hand Guide Filter

Filter Slider: sets the smoothness of the hand guide path.

Remove pauses: removes unwanted pauses (parts where the robot motion is less than 1 mm)
from the path where the robot does not move. The following values can be selected:

« None: does not remove any pauses from the path.

« All: removes all unwanted pauses from the path.

« Start: removes unwanted pauses from the beginning of the path.

« End: removes unwanted pauses from the end of the path.

« Start & End: removes unwanted pauses from beginning and from the end of the path.

Only visible when Speed is set to As recorded.

@robot
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Trajectory Actions

@robot

E: generates a trajectory from the previously set paths. The generated trajectory is
stored on the Compute Box.
When the button is pressed again, the system regenerates only the changed paths.

>
¢

5.2.2.8. Path from Hand Guide

: starts playing the generated trajectory.

: jumps to the starting point of the trajectory.

: jumps to the endpoint of the trajectory.

The path from Hand Guide command generates a path using hand guide.

The color of the node is yellow until the path is saved.

Move 1
Waypoint 2
Direction 3
4
Wait 5
Set 5]
7
Popu
pup g
Halt 9
Comment 10
q 11
Folder 12
) Advanced 13
) Templates =
15
) URCaps 16
17
18
19
20

249 XK BREmZ
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I

Path from Hand Guide

P:Hand Guide (@obot

Hand Guide

i

-

[use pushing force from Control

Path Record

Path name
@ [1000 - Defauit -

MNumber of waypoints: 971

O

: shows the name of the node. It can be edited and saved.

Simulation .
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Hand Guide

: enables or disables hand guiding.

Use pushing force from SDR Control: uses the Push Force (F) value set for the SDR Control
node, see 5.2.2.5. SDR Control.

Only visible if an SDR Control node exists.

The Hand Guide shows which axes are enabled for movement, the zero button . ~?“ | and the
snap to axes button |

To toggle on or off on an axis, tap the button. An axis is enabled if it turns from white to blue
and enables movement along the axis.

In the following example, the X, Y, Z, RX, RY, RZ items are selected:

> () «

L = =
| = Il = (I

The used coordinate system is the Tool.

| = |
RX
o NOTE:

It is possible to activate or deactivate axes during hand guiding.

To start hand guiding the UR robot, make sure that you do not touch the tool and then press

and hold the enable button ! . Wait until the enable button turns blue and drive the robot
by hand with the help of the OnRobot sensor.

NOTE:
Make sure that you do not touch the tool before the hand guiding is activated,
otherwise the robot can behave abnormally (e.g..: the robot could move

without any external force exerted). In this case, press the zero |~ | button,
while you are not touching the tool.

Make sure that you do not use the zero | " | button while touching the tool.

To stop hand guiding the UR Robot, tap the enable button

The zero | %" | button is intended to be used when the tool orientation is changed during
hand guiding, so that the effects of gravity or changes in the load of the robot can be
neutralized.

The snap to axes button = ** | rotates the axes of the tool coordinate system to align with the
closest axes of the base coordinate system, disregarding negative or positive directions. This
allows the user to set the tool to face precisely horizontally, or vertically, after guiding by
hand.

@robot

45



OPERATION @ robot

NOTE:

If you are experiencing vibration, grab and guide the tool at the Center of
Gravity (roughly it is at the center).

Path Record

®

: starts the recording of the waypoints.

Path name: selects a path from the drop-down list.

')
"~ reloads the list of saved paths.

Number of waypoints: shows the number of waypoints.
When you add a new waypoint, the number increases.

123/ABC

: changes the order of the path name list. The order can be numeric or alphabetical.

Not saved: indicates that the path is not saved and it is not empty.

=

: saves the path.

: deletes the opened path.

i}
.' opens the Path Options page.
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Path Options

By default, the Speed settings are got from the preset values, set on the 5.2.2.7. Trajectory
page. By selecting another speed type, the input fields become visible.

Speed: sets the speed type of the movement. The following values can be selected:

« Use shared: use this option if you want to use the same settings as you set on the 5.2.2.7.
Trajectory page.
This is the default setting.

+ Nominal: use this option is you want to have even TCP speed but can accept speed
changes in some cases, for example, in the corners of the object.

« Constant: use this option if you want to keep exactly the same speed on the whole
surface.

+ Asrecorded
When you specify only hand guide paths, the speed can only be As recorded.

=0 .
: use this option to speed up or slow down the recorded path.

: press to reverse the direction of the path.

Acceleration: sets the target acceleration value.
Hand Guide Filter

Filter Slider: sets the smoothness of the hand guide path.

Remove pauses: removes unwanted pauses (parts where the robot motion is less than 1 mm)
from the path where the robot does not move. The following values can be selected:

« None: does not remove any pauses from the path.

« All: removes all unwanted pauses from the path.

« Start: removes unwanted pauses from the beginning of the path.

« End: removes unwanted pauses from the end of the path.

- Start & End: removes unwanted pauses from beginning and from the end of the path.

Only visible when Speed is set to As recorded.

Path Playback

: generates a trajectory from the previously set paths. The generated trajectory is
stored on the Compute Box.
When the button is pressed again, the system regenerates only the changed paths.

>
¢

: starts playing the hand guide path.

: jumps to the first element of the path.
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5.2.2.9. Path from OnWaypoints

: jumps to the last element of the path.

The path from OnWaypoints command generates a path using specified waypoints.

The color of the node is yellow until the path is saved.

<unnamed>* I5| E E
+
ew pe Save.

default*
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: shows the name of the node. It can be edited and saved.

Hand Guide

I enables or disables hand guiding.

Use pushing force from SDR Control: uses the Push Force (F) value set for the SDR Control
node, see 5.2.2.5. SDR Control.
Only visible if an SDR Control node exists.

The Hand Guide shows which axes are enabled for movement, the zero button | "?* | and the
snap to axes button = *

To toggle on or off on an axis, tap the button. An axis is enabled if it turns from white to blue
and enables movement along the axis.

In the following example, the X, Y, Z, RX, RY, RZ items are selected:

» () «
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NOTE:
The used coordinate system is the Tool.

It is possible to activate or deactivate axes during hand guiding.

To start hand guiding the UR robot, make sure that you do not touch the tool and then press

and hold the enable button ! . Wait until the enable button turns blue and drive the robot
by hand with the help of the OnRobot sensor.

NOTE:
Make sure that you do not touch the tool before the hand guiding is activated,
otherwise the robot can behave abnormally (e.g..: the robot could move

without any external force exerted). In this case, press the zero | " | button,
while you are not touching the tool.

Make sure that you do not use the zero | | button while touching the tool.

To stop hand guiding the UR Robot, tap the enable button

The zero |~ | button is intended to be used when the tool orientation is changed during
hand guiding, so that the effects of gravity or changes in the load of the robot can be
neutralized.

The snap to axes button | “ | rotates the axes of the tool coordinate system to align with the
closest axes of the base coordinate system, disregarding negative or positive directions. This
allows the user to set the tool to face precisely horizontally, or vertically, after guiding by
hand.

NOTE:
If you are experiencing vibration, grab and guide the tool at the Center of
Gravity (roughly it is at the center).

Add OnWaypoint

-

s

4
L

E : when the hand guide is not started, press the button to add new OnWaypoint nodes
to the program.
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_|_
: when the hand guide is started, press the button to save the actual position of the
actual TCP.

When the hand guide is stopped, the OnWaypoint nodes are automatically added to the
program.

List of the last waypoints: shows the last waypoints added to the program.

Only visible when the button is pressed.

Enable waypoint insertion from tool button: when checked, a new OnWaypoint node can be
added by pressing the button on the Sander. In this case, the LED of the Tool button turns to
steady green.

.: opens the Path Options page.
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Finishing 5 = SDR RPM (6000) a ptions
Cycle 6 ¢ ¥ SDR Control
(=T 7 9 ¥ Trajectory
Grit Chang 8 = P:Hand Guide Speed: @ see on trajectory page ,
SDR RPM 9 @ v P:OnWaypoints
11 ¢ ¥ P:Shape Move:
SDR Contr .
g 12 = ShapePoint 1 I
Trajectory 13 = ShapePoint 2
14 = ShapePaint 3
Path from P . Path Playback
Hand Guid: 15 = ShapePoint 4
Path from 11z = SDRRPM (0) @
OnWaypoil 17 ¢ v HEX-Force Control
Path from 18 ? ¥ Trgectory
Shape 19 - <empty>
HEX-Insert 20 ¢ ¥ Grit Changer
Part 21 ® ‘Available return conditions:' |,
HEX-Force o (- o ‘ T >
Control ~
— ——
< y RS CKBBREZ

O Normal Spee E— 100% airm,uam-:-r..

Path Options

By default, the Speed settings are got from the preset values, set on the 5.2.2.7. Trajectory
page. By selecting another speed type, the input fields become visible.

Speed: sets the speed type of the movement. The following values can be selected:

» Use shared: use this option if you want to use the same settings as you set on the 5.2.2.7.
Trajectory page.
This is the default setting.

« Nominal: use this option if you want to have even TCP speed but can accept speed
changes in some cases, for example, in the corners of the object.
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« Constant: use this option if you want to keep exactly the same speed on the whole
surface.

+ Asrecorded
When you specify only hand guide paths, the speed can only be As recorded.

Target: sets the target speed value.

Max. deviation: when the Speed type is set to Nominal, it shows the maximum deviation
value.

: press to reverse the direction of the path.
Acceleration: sets the target acceleration value.
Move: sets the type of the movement. The following values can be selected:

- Spline: the path points are connected with a spline. It ensures a faster path.

« Linear: the path points are connected with linear lines using the Blend parameter as the
minimum radius. It ensures a more accurate path.

Blend: sets the blending value, only in case of Linear movement.

Path Playback

: generates a trajectory from the previously set paths. The generated trajectory is
stored on the Compute Box.
When the button is pressed again, the system regenerates only the changed paths.

>
¢

: starts playing the waypoint path.

: jumps to the first element of the path.

5.2.2.10. Path from Shape

:jumps to the last element of the path.

The path from Shape command generates a path using different corner point of the part.

The color of the node is yellow until the path is saved.
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Run Program

Do B

HEX-Searc

HEX-Zero
TCP

Surface
Finishing

Cycle
Counter

Rl
Grit Chang
SDR RPM
SDR Contr
Trajectory

Path from
Hand Guid:

Path from
OonWaypoil

Path from v
4 >

O Normal

1 ¥ Robot Program

2 ¢ ¥ Surface Finish

3 ¢ & Movel

4 ® Approach_Poaint

5 = SDR RPM (0)

5] ¢ ¥ SDR Control

7/ @ ¥ Trajectory

8 = P:Hand Guide
9 @ v P.OnWaypoints
12 o lv

13 = ShapePoint 1
14 = ShapePoint 2
15 = ShapePoint 3
16 = ShapePoint 4
17 = SDR RPM (0)

t R A-XS g N f=

I

Variables

Path from Shape

P:Shape (@)oot

Path Type
Direction .- .-
---p .
= 4
Lot U @ Sharp O Curved
. . Pad Size 127 mm (5 in)
. ld 7d 20 mm
I Pad Owverlap 107.00 mm

OnWaypoints

- o Set the waypoints in the program tree

Nurmber of points
Rows 2

Columns 2

Simulation .

: shows the name of the node. It can be edited and saved.

Path Type

: select this option to use a squared path.

d: sets the overlap distance between two parallel running of the Sander.

Direction
e
' o

: sets the direction of the path.

Sharp: when checked, the path follows sharp edges.

Curved: when checked, the path follows curved edges.

Pad Size: shows the size of the pad.

Pad Overlap: shows the overlap distance during pad movement.
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Run Program

Do B

Q - Graphics Variables
> Advanced

1 ¥ Robot Program
Path from Shape
> Templates 2 @ ¥/ Surface Finish P
_ 3 ¢ & Movel
W URCaps . bot
4 ® Approach_Poaint path T P:Shape (@obo
HEX-Searc ath Type
5 = SDR RPM (0
© Direction [ Add closing circle
HEX-Zero 6 ¢ ¥ SDR Control P
p— 7 ® ¥ Trajectory l . @ C .\\;;j:;:
8 = P:Hand Guide -
'E_""_'f':“_:e 9 o ¥ P.OnWaypoints
inishing ) .
12 @ ¥ P:Shape o @Pad Size 127 mm (5 in)
A4 d o 20 mm
Cycle 413 = ShapePoint 1 " (o Pad Overlap  107.00 mm
Counter
14 = ShapePoint 2
A | 15 = SDR RPM (0) OnWaypoints
SDR RPM
SDR Contr - o Set the waypoints in the program tree
Trajectory
Path from
Hand Guid:
Path from
OonWaypoil

Path from v

< » RSSO XBRTZ

O Normal 0 —— Sirrn.ilath:m.

Path Type

©,

: select this option to use a spiral path.
d: sets the overlap distance between two parallel running of the Sander.

Direction

: sets the direction of the path clockwise or counterclockwise.

Add closing circle: when checked, the spiral path is closed.

Pad Size: shows the size of the pad.

Pad Overlap: shows the overlap distance during pad movement.
OnWaypoints

Displays the point that you set on the path. The number of points is added automatically
based on the selected shape type.

.: opens the Path Options page.

Number of points
This option is only displayed when squared path is selected.
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NOTE:

Minimum 2x2, maximum 3x5 points can be configured.

« Rows: sets the number of rows in the shape.
« Columns: sets the number of columns in the shape.

Run Program

e — Q Graphics Variables
~

1 ¥ Rebot Program
HEX"Zero o Path from Shape
2 ¢ ¥ Surface Finish
TcR B 9« Movel @ Options @t
robol
Surface 4 ® Approach_Point Path O P
Lo t ions
Finishing 5 = SDR RPM (6000) a ptior
Cycle B ¢ ¥ SDR Control
Counter - % ¥ Trejectory Speed: [Use shared v | () See on trajectory page ,
Grit Chang 8 = P:Hand Guide
SDR RPM 9 e ¥/ P:OnWaypoints Path Playback
11 ? | ¥ P:Shape
S | 12 = ShapePoint 1 I E ° @
Trajectory 13 = ShapePoint 2
Path from 14 = ShapePoint 3
Hand Guidi 15 = ShapePoint 4
Path from 16 = SDR RPM (0)
OnWaypoil 17 ¢ ¥ HEX-Force Control
Path from = # ¥ Trgectory
Shape 19 - cempty>
HEX-Insert 20 9 ¥ Grit Changer
Part 21 ® 'Available return conditions:' |,
HEX-Force o (- I T 5
Control ~
= —
< y RE$EOSCXKBERTZ

O Normal (| C—) 100% ° 0 O simutation ()

Path Options

By default, the Speed settings are got from the preset values, set on the 5.2.2.7. Trajectory
page. By selecting another speed type, the input fields become visible.

Speed: sets the speed type of the movement. The following values can be selected:

« Use shared: use this option if you want to use the same settings as you set on the 5.2.2.7.
Trajectory page.
This is the default setting.

+ Nominal: use this option is you want to have even TCP speed but can accept speed
changes in some cases, for example, in the corners of the object.

« Constant: use this option if you want to keep exactly the same speed on the whole
surface.

+ Asrecorded
When you specify only hand guide paths, the speed can only be As recorded.

Target: sets the target speed value.

Max. deviation: when the Speed type is set to Nominal, it shows the maximum deviation
value.

: press to reverse the direction of the path.
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Acceleration: sets the target acceleration value.

Path Playback

m: generates a trajectory from the previously set paths. The generated trajectory is

stored on the Compute Box.
When the button is pressed again, the system regenerates only the changed paths.

>
¢

: starts playing the shape path.

: jumps to the first element of the path.

5.3. URCap Toolbar

:jumps to the last element of the path.

The Toolbar makes it simple to operate the tools while you are programming or during
runtime.

How to Access the Toolbar

The way how the toolbar can be accessed is different on the e-Series and the CB3 UR robots,
but the functionality is the same.

R4

To open up the toolbar in the e-Series, press on the UR+ icon - on the top right side. Then
press on the OnRobot icon @l

@robot
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<unnamed>

default*

Program Variables ‘ @ Ca @ 1]

<unnamed> Actual Speed . -
O0RPM 28 fRAs)
Target Speed l,ﬂ\_

_ - RPM
3000 RPM 6000 RPM 10000 RPM 20 N
Status
Stopped
Robot Age
Days Hours  Minutes Seconds

182 00 37 10

O Show Waypoints

O Normal

Simulation .

To open up the toolbar in the CB3, press on the OnRobot icon @l on the top left side. The
icon might take around 20 seconds to appear after robot power up.

NOTE:

All toolbars are disabled while any robot program is running. Some toolbars
are also disabled and cannot be used while the robot is not initialized.
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@robot

PolyScope Robot User Interface

@

UNIVERSAL
ROBOTS

Please select

Run Program

Program Robot

Setup Robot

Shutdown Robot

To enable/disable the toolbar, press on the OnRobot logo @rebet on the top right corner and

check/uncheck the Enable toolbar checkbox.
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d File ()

10:52:56

@robot

ccce @

Mounting
I/O Setup
e[% Safety
Variables
MODBUS

Features

Base
Tool

Smooth Transit
Conveyor Track
EtherMet/IP
PROFINET

OnRobot Setup

Program | Installation rMove |/If0 |/Log |
- |

TCP Configuration ——

Robot model
Robot type: URS

3.10.0.76181

URCap version
Tag:

Robot serial number: 20183599999
PolyScope version

Branch: feature/il8n_update_180718
“ersion: 1.0.0-SNAPSHOT. 2471 _feature-i18n_update_190716_2019-07-17_14-56
Hash: 0a37166a0aff882a8ff2dafdc7b0d6f65a01d998

@robot

Log text...

1]

[*]

[4]

[m] Enable toolbar
[] pebug mode

Default Prograr

f—1

4| I

-
[ [+

5.3.1. HEX-E/H QC

To open up the toolbar, follow the instructions under How to Access the Toolbar in the 5.3.
URCap Toolbar section.

The toolbar for the HEX is called Hand Guide and it is shown below. This toolbar is used to
hand guide the robot by holding the End of Arm Tooling with your hand. It is possible to lock

some of the axes to reduce the degrees of freedom.
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<unnamed> D] ﬁ E

default*

Program Variables | @ h

OnRobot Hand Guide

X vzt
[ [ | Rx o JRv ez 2]
(O | .

<unnamed>

Status

Stopped

Robot Age

Days Hours Minutes  Seconds

0 05 16 41

O Show Waypoints

O Power off Speed (E———— ° o O Siml.l\atiw:wn.

The toolbar contains the available axes, the enable button , the zero button |—a~|
and the snap to axes button i .

To select an axis, tap on the appropriate item. An axis is selected if it turns from white to blue

In the following example, the X and the Y items are selected to limit the movement along the
X and Y axis (planar):

x|y J[EEPN
rRx Alry LRz 2
N |

NOTE:
The used coordinate system is the Tool.

To deactivate any axis that has been selected, tap on the item again.

NOTE:
It is possible to activate or deactivate axes during hand guiding.

To start hand guiding the UR robot, first make sure that you do not touch the tool and then

press and hold the enable button . The button turns to an hourglass |E| icon
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while the hand guiding is being initiated. Wait until the enable button turns blue
and drive the robot by hand with the help of the OnRobot sensor.

NOTE:

Make sure that you do not touch the tool before the hand guiding is activated
(enable button turned to blue ), otherwise the robot can behave
abnormally (e.g..: the robot could move without any external force exerted). In

. @ . .
this case, press the zero I_‘ '-I button, while you are not touching the tool.

Make sure that you do not use the zero |~a'—| button while touching the tool.

To stop hand guiding the UR Robot, press the enable button .

NOTE:
The hand guiding could be configured (in the OnRobot installation page) to be

enabled with a single tap on the enable button S. (instead of holding)
and stopped with a second tap. However, the holding behavior is
recommended for increased safety.

NOTE:

Please always set the speed slider of the robot to 100% while using the hand
guiding to have an optimal user experience.

The zero I_‘e'-l button is intended to be used when the tool orientation is changed during hand
guiding, so that the effects of gravity or changes in the load of the robot can be neutralized.

The snap to axes button ks rotates the axes of the tool coordinate system to align with the
closest axes of the base coordinate system, disregarding negative or positive directions. This
allows the user to set the tool to face precisely horizontally, or vertically, after guiding by
hand.

NOTE:
If you are experiencing vibration, grab and guide the tool at the Center of
Gravity (roughly it is at the center).

5.3.2. Sander

To open up the toolbar, follow the instructions under How to Access the Toolbar in the 5.3.
URCap Toolbar section.

The toolbar for the Sander is shown below.
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<unnamed>
default*

Program Variables @ Ca @ ']

<unnamed> Actual Speed
0RPM &2 H2a
Target Speed l ﬂ_

3000 RPM 6000 RPM

10000 RPM 20N

Status

Stopped

Robot Age

Days Hours  Minutes Seconds

182 00 37 10

O Show Waypoints

O Normal Speed —) 100% ° 0 O simutation ()

Actual Speed: shows the current speed of the Sander.

Target Speed: sets the speed of the Sander.

10000 RPM

ORPM || 6000 RPM |

: shows a list of preset speed values.
When you select a preset speed value, it will appear in the Target Speed field.

2.9

o : starts the Sander with the Target Speed or stops the Sander.

NOTE:
The button must be held for three seconds to start the Sander.

After the Sander starts, the button changes and it can be be pressed to stop
the Sander immediately.

25

i

: initiates robot motion in the Tool Z+ coordinate and keeps the defined force value. The
Sander retracts from the object when it is stopped.

NOTE:

=

If the tool button is pressed on the Sander, a green light is shown on the icon.

Set force: sets the push force value to be applied on the object.
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5.4. URScript Commands

URScript commands can be used alongside other scripts.

5.4.1. Sander
Not applicable for Sander.

5.5. TCP Configuration

TCP is the abbreviation of the Tool Center Point.

TCP is a point that is in the beginning (by default) located at the
middle point of the UR's tool flange. This is an important point

/‘!;‘ i during robot programming since UR's Move commands are
%_l always referenced to a given TCP point and rotations could only
- be carried out about these points.

“e TP

If a tool is attached to the robot, it makes easier for the

- user to change that point to the tool's “end” point (see -
H‘J illustration on the left). u‘J
“—q In this way it is easy to rotate the tool while the \) 2
> workpiece is being stationary in space (see illustration L \?
L on the right).
7\ /

bedop More than one TCP point could be defined but at a l 1%
given time only one TCP can be active. In UR, it is called
the Active TCP.

By default, UR's Move commands are always recording
the Waypoints according to the Active TCP.

For further info about the UR's TCP handling read the
UR's Manual.

How “far” the TCP needs to be moved to be at the “end” of the OnRobot tools could be found
in the 8.3. TCP, COG section.

Since, it could be hard to enter these values by hand, OnRobot provides two ways to get
these parameters configured for you:

« Static TCP mode - Recommended to be used
+  Dynamic TCP mode

The mode could be selected on the TCP panel in the OnRobot Installation (see in the 4.1.3.
URCap Setup setup section).

In the following these two modes will be described.
Static TCP Mode

In this mode the user can manually change the Active TCP based on the predefined OnRobot
TCP options:
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+ OnRobot_Single g@Tce il
If no Dual Quick Changer is detected, so  grce
only one tool is used. OnRobot - OnRobot A/S

«  OnRobot_Dual_1and OnRobot_Dual_2 OnRobot_Single

If a Dual Quick Changer is detected, so two tools are used.

NOTE:
OnRobot_Dual_1 belongs to the tool that is attached to the Primary side of the
Dual Quick Changer.

The TCP values are created and precalculated based on the detected tool(s). So, if the RG2 is
mounted in 30° (with the built-in tilting mechanism) the precise TCP is defined accordingly.

The calculation is only carried out when a new device is detected or when the mounting
angle is changed (only for RG2/6 and RG2-FT).

The calculated values are static parameters and do not change during program execution.

NOTE:
For the RG2, RG6 and RG2-FT grippers the TCP is calculated always assuming
that the gripper is fully closed.

vy
It is a good practice to set the used TCP option as the Default TCP (.) in the UR's TCP
Configuration, but it is not mandatory.

However, it is highly recommended to create the Waypoints in the UR's Move command in a
way that the referencing TCP is set first.

So, if only a single OnRobot device is used, before the Waypoints are defined, set the UR's
Move command's TCP to use the OnRobot_Single.
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Ry =

Run Pragram | In:

L= 1 ¥ Robot Program

2 9 < Move)
3 ® Waypoint_1

Waypoint

Direction

Wait

Set

Popup

Halt

Comment

Folder g
» Advanced

) URCaps

t R A-XS g N f=

O Normal

Variables

Move

Mowve) hd

Specify how the robot will move between waypoints.

The wvalues below apply to all child waypoints and depend on the selected movement

type.

Set TCP

OnRobot Single hd
lgnore Active TCP

Use active TCP
TCP
OnRobot - OnRobot A/S

OnRobot_Single

= JoT g

Joint Speed

o
=
w

Joint Acceleration

Reset

Simulation .

If two OnRobot devices are used, select OnRobot_Dual_1 or OnRobot_Dual_2 accordingly.

If not the UR's Move command but the OnRobot F/T Move command is used (for HEX-E/H QC

or RG2-FT only):

« Use the OnRobot TCP command just before the F/T Move to set the Active TCP to the

right value

As summary here is a code example:

Single Dual

TCP

Not mandatory to set OnRobot TCP as Default

TCP

Not mandatory to set OnRobot TCP as Default

Robot program

Robot program

MoveJ (Set TCP = OnRobot Single) MoveJ (Set TCP
MovedJ (Set TCP

#Alternatively

TCP

F/T Move

OnRobot Dual 1)

OnRobot Dual 2)
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Dynamic TCP Mode

In this mode the UR's Active TCP is set automatically according to
the detected OnRobot device.

This mode is useful when the TCP effect of the width value of the
gripper (RG2, RG6 or RG2-FT only) is needed to be considered.

During the robot program execution if the RG Grip commands
are used to open or close the gripper TCP is automatically set
accordingly.

Furthermore, if the OnRobot Toolbar is used to open or close the
gripper the Active TCP is adjusted immediately.

However, the Active TCP is overwritten directly, there is also an
OnRobot defined TCP, that is called:

+ OnRobot_Default
This is the name in both the Single and Dual device case.

vy
It is recommended to set the OnRobot_Default option as the Default TCP (.) in the UR's
TCP Configuration.

To let the system to automatically update the TCP during the program execution the UR's
Move commands needs to be left at its default setting of Set as Active TCP. (Compared to the
Static TCP mode where it is needed to be changed to a predefined TCP).

In case when two grippers are used, the Active TCP needs to be selected to which gripper to
belong to:

« first use an OnRobot TcP command and select from Gripper 1 and Gripper 2 which one to
be used

- then the UR's Move will have an updated Active TCP that could be used for multiple Move
commands

« when it will be necessary to change to the other gripper just use another TCP and select
the other gripper.

Before you teach any Waypoint make sure to set the Active TCP beforehand:

« for Single device go to the OnRobot Installation panel

« for Dual devices go to the OnRobot Installation panel and Select the Device (1 or 2) that
you are using at the time of the teaching

As summary here is a code example:

Single Dual

Recommended to set OnRobot_Default Recommended to set OnRobot_Default TCP
TCP as the UR's Default TCP as the UR's Default TCP

Before each program execution make sure to
select on the OnRobot Installation panel the
right gripper that will be the first used in the
program
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@robot

Single Dual

Robot program

TCP (Optional)
MoveJ (Set TCP = Active TCP) MoveJd (Set TCP = Active TCP)

Robot program

TCP (Select Gripper 1)

TCP (Select Gripper 2)
MoveJ (Set TCP = OnRobot Dual 2)

5.6. Feedback Variables

5.6.1. HEX-E/H QC

Feedback Variable Unit Description

on_return The return value for the OnRobot commands

F3D [N] Length of the 3D force vector
F3D = V Fx? + Fy? + Fz?

HEX_Average_F3D | [N] Low-pass filtered (1Hz) F3D that can be used to have a
noise-free signal.

FT_Base [3xN,3xNm] | Force and torque values calculated in the Base
Coordinate system, in an array

FT_Tool [3xN,3xNm] | Force and torque values calculated in the Tool
Coordinate system, in an array

Fx [N] Force value along the X axis

Fy [N] Force value along the Y axis

Fz [N] Force value along the Z axis

T3D [Nm] Length of the 3D torque vector
T3D =V T2+ Ty? + T2

Tx [Nm] Torque value about the X axis

Ty [Nm] Torque value about the Y axis

Tz [Nm] Torque value about the Z axis
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5.6.2. Sander

@robot

Feedback Variable Unit Description

SDR_Button

0 - The button on the Sander is pressed
1- The button on the Sander is not pressed

SDR_RPM

[RPM]

The current speed of the Sander.

SDR_Runtime

[minute]

The elapsed time since the Sander has been started.
The elapsed time is only counted when the pushforce
reaches the Cycle Counter: Force Limit.

SDR_State

0 - No error

1- RPM deviation limit exceeded
2 - Motor voltage limit exceeded
4 - Motor current limit exceeded
8 - Temperature limit exceeded
10 - Vibration limit exceeded

20 - 30V level failure

40 - 24V level failure

80 - 12V level failure

100 - 5V level failure

SDR_Temperature

The temperature of the Sander.

on_return

The return value of the OnRobot commands.
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6. Operation without Compute Box Connection

The Sander can be turned on manually if it is not connected to a Compute Box via a Quick
Changer.

To turn on the Sander manually:

0 Connect the Sander power cable. The button on the Sander flashes green.

1. Press and hold the button, at least for 1s. The button on the Sander becomes steady
green.

2. Release the button.

3. Press and hold the button, at least for 1.5 s. The Sander will turn on, and rotate at 3000
RPM.

Ay A, Ay Ay WL, W, Aol AL, 6,
7S ¥ A e ; T AN Sl ol el e
—
/RPh 0RPM 3000 RPM

During manual operation, the default (first) rotation speed is set to 3000 RPM. Press the
button repeatedly to change the RPM to 6000 RPM, 10000 RPM, and Stop.

To stop the Sander, either cycle the RPM, or hold the button for 1s.
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7. Additional Software Options

7.1. Compute Box/Eye Box

7.1.1. Ethernet Interface Setup

A proper IP address must be set for the Compute Box/Eye Box and the robot/computer to be
able to use the Ethernet interface. The IP address can be configured using DIP switches 3 and
4,

WARNING:

/ ! Stop the robot program before you change any Ethernet interface settings.
NOTE:
Configuring DIP switch 3 will remove any previously set static IP address.

To change between modes, first change the DIP switches and then cycle the
Compute Box/Eye Box power so the changes will take effect.

DIP 3 - sets the Compute Box / Eye Box IP address

«  ON: Fixed IP (192.168.1.1)
« OFF: Dynamic or Static IP (can be configured via the Web Client)

DIP 4 - sets whether the connected robot or laptop will receive IP address from the Compute
Box / Eye Box

«  ON: DHCP server is disabled
«  OFF:DHCP server is enabled

We recommend to set the DIP switches according to either of the two options below:
« Fix IP/Auto mode - in simple installations (no external network and/or no PLC connected)

« Advanced mode - in more complex installations (external network and/or PLC are used)

Fix IP/Auto mode (factory default)

Set the DIP switch 3 to ON and the DIP switch 4 to OFF position and cycle the
power so the changes will take effect.
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IP Address of the Compute Box/Eye IP Address of the Robot/Computer

Box

The IP address of the Compute The Compute Box/Eye Box will automatically assign an
Box/Eye Box is fixed 192.168.1.1. IP address to the connected robot/computer if it was
configured to obtain an IP address automatically.

NOTE:
The assigned IP address range is

192.168.1.100-105 (with subnet mask
255.255.255.0).

If the Compute Box/Eye Box is used in a
company network where a DHCP server
is already in use, it is recommended to
use Advanced mode.

This IP address cannot be changed.

In this mode, the DHCP server of the Compute Box/Eye Box is enabled.

Advanced mode (any static or dynamic IP/subnet mask)

Set the DIP switch 3 to OFF and the DIP switch 4 to ON position and cycle the
power so the changes will take effect.

IP Address of the Compute Box/Eye IP Address of the Robot/Computer

box

Case 1: Static IP address The Compute Box/Eye Box will not assign an IP address

The IP address 192168 1.1 is already | '© the robot/computer.
in use in your network or a different Set the IP address of the robot/computer manually.

subnet needs to be configured. Make sure to have a matching IP setting to your robot/

computer network for a proper communication. Use the
same subnet but different IP address.

Case 2: Dynamic IP address * The IP address of the robot/computer is set dynamically.

An external DHCP server assigns the IP address to the
robot/computer.

* By default, the IP address of the Compute Box/Eye Box is set to Dynamic IP.

The IP address of the Compute Box/Eye Box can be set to any value by using the Web Client.
For more details, see section Web Client: Configuration Menu. Under Network settings, set
the Network mode to either Static IP or Dynamic IP.

In this mode, the DHCP server of the Compute Box/Eye Box is disabled.
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7.1.2. Web Client

To access the Web Client on your computer first the Ethernet interface needs to be set up to
have a proper communication between your computer and the Compute Box. It is
recommended to use the factory default DIP switch settings (DIP 3 On and DIP 4 Off) (for
further details see section 7.1.1. Ethernet Interface Setup).

Then do the following steps:

« Connect the Compute Box to your computer with the supplied UTP cable.

+  Power the Compute Box with the supplied power supply

«  Wait one minute for the Compute Box LED to turn from blue to green.

+ Open a web browser on your computer and type in the IP address of the Compute Box
(factory default is 192.168.1.1).

The Sign-in page opens:

Sign in to OnRobot

Web Client
USERNAME
admin
PASSWORD
(111111}
Remember me -j_/ SIGN IN .\.

Forgot your password?

Please sign in with the 'admin' username and the default password.
You will be prompted to change the default password at First login.

The factory default administrator login is:

Username: admin
Password: OnRobot

For the first login a new password needs to be entered: (password must be at least 8
characters long)
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Change the default
administrator password

NEW PASSWORD

Enter your new password here

CONFIRM PASSWORD

Re-enter your new password here

oy
W )
\ SUBMIT Y,

Once signed in the following menus will appear on the left side of the screen:

robot wWEBCLIENT

Devices

Configuration

WebLogic™

Paths

Update

TCP/CoG

« Devices - Monitor and control the connected devices (e.g.: grippers)

« Configuration - Change the Compute Box's settings

«  Weblogic" - Program the Digital I/O interface through OnRobot WebLogic™
« Paths - Import/export the recorded Paths (not available to all robots)

« Update - Update the Compute Box and the devices

+  TCP/CoG - Calculate the TCP (Tool Center Point) and CoG (Center of Gravity) values for
your OnRobot product combination.

The following menus will appear in the top right corner of the screen:

. E Select the language of the Web Client

. m Account settings (e.g.: change password, add new user)

In the following, these menus will be described.

7.1.3. Web Client: Device Menu

To control/monitor a device click on the Select button.
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71.3.1. HEX-E/H QC

Monitor and control

HEX-E/H QC

This page allows the device to be monitored and controlled. By navigating to the Device info tab the device status is shown.
(some Functions might not be accessible without Admin permission.)

Monitor and control Device info Auto-calibration

Force/Torque values

HEXHC042

Fx (N) -0.05
Fy (N) 0.3
Fz (N) 0.01
Tx (Nm) 0.029
Ty (Nm) -0.017
Tz (Nm) -0.021

ZERO

The Compute Box can power off the HEX automatically, in order to prolong its lifetime. Powering off the HEX will result in powering off the connected tools as well.
The HEX and the tools are always turned back on automatically. Check the manual for more details.

Power off HEX

inactive timer (hours)

1

The force and torque values (Fx,Fy,Fz and Tx,Ty,Tz) are shown in N/Nm.

The Zero toggle switch can be used to zero the force and torque reading.

NOTE:

Zero value set on this page is not stored permanently and are restored to the
default values on power reset.

The Compute Box can power off the HEX automatically, in order to prolong its lifetime.
Powering off the HEX will result in powering off the tools connected to it. Under Power off
HEX, the inactive timer is 1 hour by default, and can be set for 4, 8, 16 or 24 hours or even to
never power off.

The Compute Box turns the power back on automatically when a robot program starts or
when any OnRobot feature is called. Although the HEX and the tools are always turned back
on automatically, it is possible to turn them back on manually, too. To manually turn on the
HEX and the tools, go to the Devices Menu on the Web Client and click on the Power on
button.

Device info

On the Device info tab, the firmware gives Faulty sensor if the drift is too high and displays
the following message:
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- HEX sensor overload. This could be due to overload or
Auto-calibration is needed. See User Manual for full
details. Auto-calibration or HEX sensor restart is
required to close this message. If message persists
after Auto-calibration, please see User Manual under
Auto-calibration for details.

o Error code: 4096

CLOSE ]

or this message, if no Auto-Calibration has been performed yet:

-  HEX sensor overload. Eliminate cause of overload, if
already done, use Auto-Calibration function. Please see
User Manual under Auto-calibration for details.

« Error code: 128

CLOSE ]

To eliminate the Faulty sensor status, initiate an auto-calibration.

NOTE:
When you use the HEX-E/H QC for a longer period of time, the force can be
drifting in the Fz direction.

Auto-calibration

Auto-calibration is an option to prolong the time the sensor is in service before it is sent back
for OnRobot factory re-calibration. Auto-calibration can be done onsite, and it takes only a
couple of minutes.

NOTE:

Auto-calibration tab does not appear if the firmware version of the HEX sensor
is lower than 2.15. If your firmware version is higher than 2.09 please go to the
Web Client: Update Menu and update your firmware. For firmware versions
lower than 2.09 please contact your distributor.

Required steps to do an auto-calibration:


https://onrobot.docfactory.com/#!search/id:nyqoid9MzEmSaT_D0jrZLg
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1. Stop the robot.

NOTE:

Make sure that the HEX is mounted on the robot during the auto-
calibration. The measured offset value can differ when the HEX is not
mounted on the robot.

2. The sensor's tool side should face upward (robot side facing downward) to get the most

accurate result.

3. Note how the tool(s) are connected to the sensor. After the calibration, the tools need to
be re-attached to the sensor the same way to prevent any disturbance in your application

(for example re-teaching waypoints)

4. Detach any tool connected to the sensor and put it aside, it must be completely unloaded

during the auto-calibration.
5. Under Auto-calibration, press Calibrate.

HEX-E/H QC

This page allows the device to be monitored and controlled. By navigating to the Device info tab the device status is shown.
(Some Functions might not be accessible without Admin permission.)

Monitor and control Device info Auto-calibration

Before pressing the Auto-calibration button, please make sure that the sensor is unloaded. Check the manual for mere details.

Auto-calibration
" CALIBRATE

Auto-calibration ID: 15804

6. Confirm the process in the popup window.
7. If the auto-calibration was successful, the following message is shown:

Auto-calibration successfully performed.

If the auto-calibration was carried out but the result indicates that a recalibration at the
OnRobot factory is recommended, then the following message is shown:
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The Auto-calibration limit has been reached. Further
Auto-calibration is not possible. The HEX sensor should
work correctly but it is inside a range where we
recommend an OnRobot factory recalibration within the
coming months. Please see User Manual under Auto-
calibration for details.

CLOSE )

8. Re-attach the tool(s) to the sensor the same way as it was.
9. Start your robot and validate your application.
10. Auto-calibration is finished.

Considerations for the auto-calibration:

It is recommended to make an auto-calibration every 2-3 months.

If the auto-calibration process detects that an OnRobot factory re-calibration is needed,
schedule your sensor to be sent back to the OnRobot factory for a re-calibration within the
coming months.
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7.1.3.2. Sander

@robot v5.2.0 dev2g DEVICES CONFIGURATION WEBLOGIC™ PATHS UPDATE

Sander

This page allows the device to be monitored and controlled. By navigating to the Device info tab the device stakus is shown.
(Some functions might not be accessible without Admin permission.)

Monitor and control Device info

States
Motor voltage 303V
Maotor power ow
Temperature 31.9°C
Vibration 0.0g
Running O
RPIM warning O

Tool button active O

Set RPM

1000 RPM

N

e B ' ™
1000 RPM | ( SET )L STOP )
S A

Current RPM: 0 RPM

States

Motor voltage - Displays the voltage usage of the Sander in V.

Motor power - Displays the power consumption of the Sander in W.
Temperature - Displays the temperature of the Sander in °C.

Vibration - Displays the vibration of the Sander.

Running - Display the state of the Sander if the motor is running.

RPM warning - Display if the RPM deviation parameter is reached or exceeded.

Tool button active - Displays the state of the Sander button.
Set RPM

Use the Set RPM slider to control the RPM value.
Set - Sets a new RPM value.

Stop - Stops the motor.

Current RPM - Displays the current RPM value.
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7.1.4. Web Client: Configuration Menu

Configuration

This page allows the configuration of the Compute Box / Eye Box.

CAUTION

Incorrect settings may cause the device to lose network connectivity.

ON 1. Digital input mode: NPN

q F 2. Digital output mode: NPN
3. Compute Box / Eye Box IP setting is configured on this page.

1.2 3 4 4. DHCP server enabled: Compute Box / Eye Box tries to assign IP to the robot.

NETWORK SETTINGS (] ETHERNET/IP SCANNER SETTINGS

MAC address B8:27:EB:OE:CF:A3 IP address to connect to
Network mode Default Static IP + Origin-to-target instance id
IP address 192.168.1.1 Target-to-origin instance id
Subnet mask 255.255.255.0 Configuration instance id

Gateway 192.168.1.1 Requested packet interval (ms)

4
=
m

Ve
\\ SAVE

COMPUTE BOX / EYE BOX SETTINGS ROBOT SETTINGS

Display name Vs Robot type None 3

Robot ID

~
S Robot IP address

2
2
5

Clock delay Osec v \( SAVE

WEBLYTICS SETTINGS
SYNCHRONIZE CLOCK

WebLytics support Disabled, discoverable *

WebLytics IP address

Connected to server Disconnected

Ve
\\ SAVE

Network settings:
The MAC address is a world-wide unique identifier that is fixed for the device.

The Network mode drop-down menu can be used to decide if the Compute Box will have a
static or a dynamic IP address:

« Ifitis set to Dynamic IP, the Compute Box expects an IP address from a DHCP server. If
the network that the device is connected to has no DHCP server, the Compute Box will not
obtain an IP address and its LED is lighting in blue.

« Ifitis set to Static IP, then a fixed IP address and subnet mask must be set.

« Ifitis set to Default Static IP, the fixed IP revert to the factory default and cannot be
changed.

After all parameters are set, click on the Save button to store the new values permanently.
Wait 1 minute and reconnect to the device using the new settings.

Compute Box / Eye Box settings:
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In case, more than one Compute Box is used within the same network, for identification
purpose any user specific name can be entered to the Display hame.

If the Clock delay field shows a difference, click Synchronize clock to synchronize the
Compute Box's time with your computer.

EtherNet/IP scanner settings:

NOTE:
This is a special option of the EtherNet/IP connection for some robots.

In case when the robot is the Adapter and the Compute Box needs to be the Scanner the
following addition information is required for the communication:

- IP address to connect to - the robot IP address

« Origin-to-target instance id - refer to the robot's EtherNet/IP manual (Scanner mode)
« Target-to-origin instance id - refer to the robot's EtherNet/IP manual (Scanner mode)
« Configuration instance id - refer to the robot's EtherNet/IP manual (Scanner mode)

+ Requested packet interval (ms) - RPI value in ms (minimum 4)

Check the checkbox and the Compute Box will try to automatically connect to the robot (via
the given IP address).

For information on the Robot settings and the WebLytics settings, see the WebLytics Manual.

7.1.5. Web Client: Path Menu

NOTE:
The Path feature may not be available to your robot type.

This page can be used to import, export, and delete the previously recorded paths. In this way
a Path can be copied to a different Compute Box.

Manage paths

This page allows uploading and downloading path files.

I IMPORT )} You can import a path file from your computer.
PATH NAME ¥ FILE NAME VERSION SIZE (IN BYTES) POINTS

Test path 1000 2 1,145 40 VR |
2973 2973 1 2,728 74 = v W

The paths are recorded as .orp files.
Previously recorded paths with .ofp extension must be converted to .orp files. Use the path
converter button = to convert the files.

’

To change the name of a path, use the icon.

To import a previously exported path, click on Import and browse for the file.

@robot
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The available paths are listed at the end of the page. Any paths can be exported and
downloaded as an .orp file or permanently deleted to free up the list if a path is not needed
anymore.

NOTE:

Always make sure that you do not delete any path that is currently in use in any
of your robot programs. Otherwise the path will need to be re-recorded, since
the delete operation cannot be undone.

The Compute Box can store up to 100 Mbytes of paths that is roughly equal to 1000 hours of
recordings.

7.1.6. Web Client: Update Menu

This page can be used to update the software on the Compute Box and the firmware on the
devices.

Update

This page allows updating the software and firmware.

CAUTION

Installing updates may take several minutes to complete. Please do not power off or unplug your Compute
Box or any of the connected devices during the update process.

SOFTWARE

™
No update file selected yet... '( BROWSE /.'

Click here to download the result of the last update.

FIRMWARE

COMPONENTS CURRENT VERSION REQUIRED VERSION

Compute Box (CBOX_RPT)

Firmware 150 150 v

HEX-EfH QC (HEXHC001)

Firmware 208 208 v

UPDATE

" Up-to-date G Update required % Downgrade not supported
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CAUTION:

During the update process (takes about 5-10 minutes) DO NOT unplug any
device or close the browser window. Otherwise the updated device could be
damaged.

The loading screens during the update process are the same for the software and the
firmware updates.

Software Update

Download the latest . cbu file from the Downloads menu on the website.

Click on Browse to search for the . cbu software update file. The Browse button will turn to
Update.

Click on Update to start the software update process.

If the update is finished and was successful, the message below is shown.

Firmware Update

C Update required: A firmware update is required because one of the components is out of
date.

Click on Update in the firmware section of the page to start the firmware update process.

If the update is finished and was successful, the message below is shown.

Update in progress, please wait...

This may take several minutes to complete.

CLOSE

Successfully updated.

CLOSE

7.1.7. Web Client: TCP/COG

Use the TCP/COG calculator to calculate the TCP (Tool Center Point) and COG (Center of
Gravity) values for your OnRobot product combination.
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@robot

srement Angle measurement

Size measu . Angle .
Select robot brand and model Milimeter Radian
Rabot - Aedtel Gz ki) - /s Weight measurement Angle type
Kilogram T Rotation vector M

Select your tool o

TCP (Tool Center Point) A
— 1
) a 44 3 Tool
NO EVES ﬁ | ,_&( é ° 0 (mm) @ 0
2FG7 3FG RG2 RGE o 0 (mm) e 0
6 228.6 (mm) @ 0
NO BRACKET — >* ’ CaG (Center of Gravity) ~
V610 VG610 VGP20 MG10 @ 0 (mm)
Q 0 (mm)
& A
ﬁ a \ - ) @ mosmm
QUICK CHANGER a v ° 0.84 (kg)
GECKO 56 ONROBOT SANDER ONROEOT
& SCREWDRIVER
o ¥
& A
RG2 i
=
o -
RGZFT CUSTOM TOOL NO TOOL

WORKPIECE

Please check the preset settings! Q

The TCP/COG calculator will show the automatically detected settings.

NOTE:
Make sure to check the preset settings before calculating the TCP and COG
values.

1. Select the robot brand and the model you are using from the Robot and Model (Adapter

ok wWwN

plate) dropdown menus.

Click on g to set custom Adapter plate settings.

Click on the No eyes card to modify the Eyes preset settings.

Click on the No bracket card to modify the Angle Bracket preset settings.
Select mounting type.

Select tool.

Click on 0 to get help about how to enter the values.

Click on Accessory to select any OnRobot accessories.

Click on Workpiece to enter the workpiece weight. Then the calculator calculates the
resulting payload mass considering the gripper, the mounting, and the workpiece mass.
Choose the unit of measure for the values you want to enter from the Size measurement,
Angle measurement, Weight measurement and Angle type dropdown menus.

The calculator calculates the values which you can see in the TCP (Tool Center Point) and
CoG (Center of Gravity) boxes. These values can be entered into the robot.
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7.1.8. Web Client: Account Settings

This menu can be used to:

0 =
« See the currently sign-id user
+ Go to Account settings admin

» Sign-out Administrator

ACCOUNT SETTINGS

SIGN OUT

Account settings:
This page has two tabs:

« My profile - to see and update the currently logged in users' profile (e.g.: change
password)

« Users - to manage users (e.g.: add/remove/edit)

On the My profile tab to change any profile data (e.g.: password) click on the Update profile
button.

Account settings

This page allows modifying your user profile.

My profile Users

admin
Administrator

First name
Last name
E-mail
Phone

Description

o~

':'\ UPDATE PROFILE

On the Users tab click on the Add new user button to add more users:
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Add new user

USERNAME

Enter username here

FIRST NAME

LAST NAME

ROLE STATUS
User Active

DESCRIPTION

PASSWORD

Enter user's password here

CONFIRM PASSWORD

Re-enter password here

CAMNCEL

There are three user levels:

« Administrator
« Operator
« User

Fill in the user information and click Save.

Later on to change any user information just click on the edit 7 icon.
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Account settings

This page allows modifying your user profile.

My profile Users

( ADD NEW USER P, You can add user on your network to monitor and control the devices.

USERNAME ¥ ROLE FIRST NAME LAST NAME E-MAIL PHONE ACTIVE
admin Administrator /
operator User a V2 <)

To prevent a user to sign-in either could be:
« deactivated by changing its Active status in the edit mode

« orremoved by clicking the delete D icon.
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8. Hardware Specification

8.1. Technical Sheets

8.1.1. HEX-E QC

General Properties 6-Axis Force/Torque Sensor
Fxy Fz Txy Tz
Nominal Capacity (N.C) 200 200 10 6.5 [N][Nm]
Single axis deformation at N.C (typical) 17 +03 |£25 |5 [mm] [°]
+0.067 |+0.011 |t25 |£5 [inch] [°]
Single axis overload 500 500 500 500 [%]
Signal noise* (typical) 0.035 0.15 0.002 |0.001 |[[N][Nm]
Noise-free resolution (typical) 0.2 0.8 0.01 0.002 |[N][Nm]
Full scale nonlinearity <2 <2 <2 <2 [%]
Hysteresis (measured on Fz axis , typical) <2 <2 <2 <2 [%]
Crosstalk (typical) <5 <5 <5 <5 [%]
IP Classification 67
Dimensions (Hx W x L) 50 x71x 93 [mm]
1.97 x 2.79 x 3.66 [inch]
Weight (with built-in adapter plates) 0.347 kgl
0.76 [Ib]

* Signal noise is defined as the standard deviation (1 o) of a typical one second no-load signal.

Operating Conditions Minimum  Typical Maximum  Unit
Power supply 7 - 24 V]
Power consumption - - 0.8 W]
Operating temperature 0 - 55 °C]

32 - 131 [°F]
Relative humidity (non-condensing) 0 - 95 [%]
Calculated operation life 30 000 - - [Hours]
Re-calibration period* - 15 000** [Hours]

*Notification is provided when factory re-calibration is recommended.
**Based on energized hours.
Best practice for maintaining your calibrated device:

« Turn off the HEX sensor when not in use for a longer period.
« Offload the HEX sensor when not used for a longer period.
« The Auto-calibration software feature is recommended every 2-3 month or when needed.
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Complex Loading
During single-axis loading, the sensor can be operated up to its nominal capacity. Above the
nominal capacity the reading is inaccurate and invalid.

During complex loading (when more than one axis is loaded) the nominal capacities are
reduced. The following diagrams show the complex loading scenarios.

The sensor cannot be operated outside of the Normal Operating Area (marked with blue on
the diagrams below).

Txy & Fxyz Tz & Fxyz
10 6,5
7,5 4,875
é 5 E 3,25
E 25 \ a 1,625 ‘
o N & o B & &\
0 50 100 150 200 0 50 100 150 200
Fxyz (N) Fxyz (N)
8.1.2. HEX-H QC
General Properties 6-Axis Force/Torque Sensor Unit
Fxy Fz Txy Tz
Nominal Capacity (N.C) 200 200 20 13 [N][Nm]
Single axis deformation at N.C (typical) +0.6 +025 [+2 +3.5 [[mm][]
+0.023 |+ 0.009 |2 +3.5 |[inch][]
Single axis overload 500 400 300 |300 |[%]
Signal noise* (typical) 0.1 0.2 0.006 |0.002 |[N][Nm]
Noise-free resolution (typical) 0.5 1 0.036 |0.008 |[N][Nm]
Full scale nonlinearity <2 <2 <2 <2 [%]
Hysteresis (measured on Fz axis , typical) <2 <2 <2 <2 [%]
Crosstalk (typical) <5 <5 <5 <5 [%]
IP Classification 67
Dimensions (Hx W x L) 50 x 71 x 93 [mm]
1.97 x 2.79 x 3.66 [inch]
Weight (with built-in adapter plates) 0.35 [kg]
0.77 [Ib]

* Signal noise is defined as the standard deviation (1 o) of a typical one second no-load signal.
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Operating Conditions Minimum  Typical Maximum
Power supply 7 - 24 V]
Power consumption - - 0.8 (W]
Operating temperature 0 - 55 [°C]

32 - 131 [°F]
Relative humidity (non-condensing) 0 - 95 [%]
Calculated operation life 30 000 - - [Hours]
Re-calibration period* - 7 500" |- [Hours]

*Notification is provided when factory re-calibration is recommended.
**Based on energized hours.
Best practice for maintaining your calibrated device:

« Turn off the HEX sensor when not in use for a longer period.
- Offload the HEX sensor when not used for a longer period.
« The Auto-calibration software feature is recommended every 2-3 month or when needed.

Complex Loading
During single-axis loading, the sensor can be operated up to its nominal capacity. Above the

nominal capacity the reading is inaccurate and invalid.

During complex loading (when more than one axis is loaded) the nominal capacities are
reduced. The following diagrams show the complex loading scenarios.

The sensor cannot be operated outside of the Normal Operating Area (marked with blue on
the diagrams below).

Tay & Fxyz Tz & Fxyz
20 13
15 9,75
E E
= 10 Z 65
Z R =

0 30 100 150 200 0 50 100 150 200
Fryz (M) Fxyz

8.1.3. HEX-E QC and HEX-H QC Comparison

When the sensor is used in applications where higher sensitivity is needed HEX-E QC is
recommended, where higher payload or tool length is needed HEX-H QC is recommended.
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The following graphs show the extent of the payload and the tool length that you can use
together with the HEX-E and the HEX-H sensors in case of applications requiring high or
moderate precision.

Applications requiring high precision (e.g.: force control based applications like Sanding
and Pin Insertion)

1
09
08
07

06

0,5

HEX-H QC
04

03

Tool length (L) [m]

02

0,1

Payload (m)[kg]

Other applications (e.g.: part detection, force monitoring)

1
09
0,8
HEX-H QC
0,7

06
05
04

Tool length (L) [m]

03
0,2

0 1 2 3 4 5 6 7 8 9 10

Payload (m) [kg]

In the blue region it is recommened to use only the HEX-E QC.

8.1.4. Sander

General Properties Minimum Typical Maximum

Pad diameter - - 127 [5] mm [inch]
Pad height - - 9.5[0.37] mm [inch]
Orbit size - - 5 [3/16] mm [inch]
Rotation speed - RPM 1,000 - 10,000 RPM

Pad type (3M: 20353) Clean Sanding Disc Pad
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@robot

General Properties Minimum Typical Maximum Unit

Pad media type(! Hookit™

Pad weight(! 0.1[0.22] kg [Ib]
Weight (with pad)’) 1.2 [2.645] kg [Ib]

IP rating IP54

Dimensions (outer) 87 x123 x 214 [3.42 x 4.84 x 8.42] mm [inch]
(1)

WARNING:
/ ! Using different pad weight may cause increased vibration. Increase the speed

gradually upon pad replacement to ensure correct balancing.

Operating Conditions

Minimum

Typical

Maximum Unit

Sanding power - 150 - w

External voltage - 30 - \
Operation voltage External power - 150 - W

Tool connector voltage - 24 - \

Tool connector power - 2.4 - W
Operation temperature 0[32] - 50 [122] °C [°F]
Noise level at 10,000 RPM (3,000 RPM) - 74 (44) |- [dB]
Calculated operation life 30 000 - - [Hours]

8.1.5. Compute Box

8.1.5.1. With 1.5A Wall Adapter (36W)

Minimum

Supplied Wall Adapter

Typical

Maximum

Input voltage (AC) 100 - 240 V]
Input current - - 1 [A]
Output voltage - 24 - V]
Output current - 1.5 - [A]

Compute Box Power input (24V connector) Minimum Typical Maximum Unit
Supply voltage - 24 25 V]
Supply current - 1.5 - [A]
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Compute Box Power output (Device connector) Minimum Typical Maximum Unit
Output voltage - 24 25 V]
Output current - 1.5 - [A]

8.1.5.2. With 6.25A Wall Adapter (150W)

Supplied Wall Adapter Minimum Typical Maximum

Input voltage (AC) 100 - 240 V]
Input current - - 2.1 [A]
Output voltage - 24 - V]
Output current - 6.25 - [A]
Compute Box Power input (24V connector) Minimum Typical Maximum Unit
Supply voltage - 24 25 V]
Supply current - 6.25 - [A]
Compute Box Power output (Device connector) Minimum Typical Maximum Unit
Output voltage - 24 25 V]
Output current - 4.5 4.5* [A]

* Peak currents

8.1.5.3. Compute Box I/O interface

Power Reference (24V, GND) Minimum Typical Maximum
Reference output voltage - 24 25 V]
Reference output current - - 100 [mA]
Output (DO1-DO8) Minimum Typical Maximum

Output current - altogether - - 100 [mA]
Output resistance (active state) - 24 - [Q]
Input (DI1-DI8) as PNP Minimum Typical Maximum

Voltage level - TRUE 18 24 30 V]
Voltage level - FALSE -0.5 0 25 V]
Input current - - 6 [MA]
Input resistance - 5 - kQ]
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Input (DI1-DI8) as NPN Minimum Typical Maximum Unit
Voltage level - TRUE -0.5 0 5 V]
Voltage level - FALSE 18 24 30 V]
Input current - - 6 [MA]
Input resistance - 5 - kQ]

8.2. Mechanical Drawings

8.2.1. Adapter Plate

No adapter plate is required.

8.2.2. Mountings

8.2.2.1. HEX-E/H QC

s0[1.969] "

MI12-12pin |

93(3,665]

* Distance from Robot flange interface to OnRobot tool

All dimensions are in mm and [inches].
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8.2.3. Tools

8.2.3.1. Sander

86,8(3,417]

\ 25,4[1]x28[1,102]LH ®123[4,843] ‘
2148,425]
All dimensions are in mm and [inches].
8.2.3.2. Power Supply of the Sander
O 0y
VY U I YUY \\
x '~
~
il
o~
~0
i
A [
=
8 <
O 9
e 3
4 1
HHH[ N Tij N : !
'~ S
146,2[5,756] Q=
~ N~
161,236,348 g

All dimensions are in mm and [inches].
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8.2.3.3. Compute Box

Compute Box

111,9[4,406] 88,3[3,476] . 8,98[0,353]
1
£ J {
&
@
leleisisieisin] [feluisiaioie
O PR ® @@66@@5@0
Clip-on Bracket (optional)
140,5
126,5
(L] I 1]
l w
[ lle— <
I

|
L]

All dimensions are in mm and [inches].

8.3. TCP, COG

Using Tool Connection

Use the TCP/COG calculator to calculate the TCP and COG values for your OnRobot product
combination.

The TCP/COG calculator can be downloaded from www.onrobot.com/downloads.
Using Compute Box/Eye Box
For more information, see the 7.1.7. Web Client: TCP, COG section.

TCP, COG, and weight parameters of the single devices (without any mounting/adapter):

94


https://onrobot.com/en/downloads

HARDWARE SPECIFICATION

8.3.1. HEX-E/H QC

Coordinate system

TCP [mm)]

Z=50

Center of Gravity [mm] Weight

cX=0
cY=5
cZ=20

0.35 kg
0.77 b

8.3.2. Sander with HEX

Coordinate System

TCP [mm)]

Z=1371

Center of Gravity [mm] Weight

cX =10.60
cY =-0.98
cZ=70.26

1.494 kg
3.2937 Ib
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a WARNING:

An overall inspection of OnRobot's end-of-arm tooling and accessories must be
performed regularly and at least once every 6 months. This inspection must

include but is not limited to check for defective material and clean gripping
surfaces.

Use original spare parts, and original service instructions for OnRobot's end-of-
arm tooling, accessories and the robot. Failure to comply with this precaution
can cause unexpected risks, resulting in severe injury.

If you have questions regarding spare parts and repair, please visit our website
www.onrobot.com to contact us.


http://www.onrobot.com

TROUBLESHOOTING @ robot

10. Troubleshooting

10.1. Robot Has Not Obtained an IP Address

If the Compute Box has not assigned an IP address to the robot, do the following:

Assign a static IP address to the robot that matches your current IP settings on your Compute
Box. The default IP address of the Compute Box is 192.168.1.1.

NOTE:
Change the last number in the IP address (if using 255.255.255.0 subnet
mask) to avoid an IP conflict with the Compute Box.

Example

If the default fixed (192.168.1.1) IP address is used on the Compute Box, then use the following
values:

+ |P address: 192.168.1.2
«  Subnet Mask: 255.255.255.0

10.2. Error During Operation

If an error occurs during operation, try the following:

1. Restart the robot and check the functionality.

2. Ifthe error is still present, contact the distributor from where the product has been
purchased.

10.3. Changing the DIP Switch Does Not Take Effect

To change the DIP switch network settings, first change the DIP switches and then cycle the
Compute Box/Eye Box power so the changes will take effect.

If the changes still do not take effect, wait one minute and then cycle the Compute Box/Eye
Box power once again.

10.4. URCap Operation

CAUTION:

! '\ Installed URCaps from different vendors may affect the OnRobot URCaps
operation.

If you experience slow GUI response, performance issue, slow program start,
error pop-ups, or function loss, make sure that only the OnRobot URCap is
installed on the robot.
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10.5. Tool Functions Are Not Available

If the tool functions are not available (grayed out) in the program, return to the Installation tab
> URCaps > Device info and then back to the program.

10.6. Sander

Problem Cause and Solution

The Sander does not start
on the surface, but works
from Toolbar.

The Sander stops
(somewhere) on the part.

Change the Pushing Force - it might be too high.

Change the grit size or the Sander speed — is might be too
high.

Check the sanding path — the sanding pad might hit on an
edge, which results in a very high non-axial force and results
in motor stop.

Check the Approach Point relation to the first point in the
trajectory — the Sander might not be parallel with the surface
(during startup), which may result a high non-axial force.

Use the Motor start Option — it switches on the motor while a

constant force is applied thus compensating any surface or
media unevenness.

The sanding result is
uneven, or one side is more
sanded.

Check or replace the sanding media — it might be damaged or
filled with dust.

Check the cabling and the hose (if any) — the pushing/pulling
force caused by the cabling/hose can introduce additional
torque on the Sander (which will result in asymmetrical
loading).

The Sander is jumping on
the surface.

The Sander RPM is low, thus the disk does not slide well on
the surface. Increase the RPM.

The Force Control parameters (Keep Force or Keep Torque)
are too high. Lower the Force Control parameters.

The robot stops and reports
joint deviation.

Change the Pushing Force or Contact Force limit — it might
be too high.

The actual RPM is lower
than the requested RPM.

Change the Pushing Force - it might be too high.

Change the grit size or the Sander speed — is might be too
high.

The dust collector might be full and blocking the motor. Empty
the dust collector.
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Problem Cause and Solution

+ Check the pad condition, replace if needed — a damaged pad
will create an unbalanced load on the orbital sander which will
result in higher vibration.

» Check the applied media — if the polishing pad is not centered
on the pad, it will create higher vibration.

+ Lower the RPM — uneven load will cause vibration on orbital
units. Lowering the RPM will lower the vibration.

« Check the SDR Control Force and Torque control parameters
— higher values may result in higher vibration. Make sure that
the Auto function is enabled in the SDR Control node.

Unexpected vibration
(which may cause robot
stop).

« Check the order of the points.

+ Make sure that the Sander orientation (rotation) change is
minimal.

Path from Shape does not
follow the requested path.

During Trajectory playback, |+ Verify that the robot is not close to a singularity point on the
the robot does not follow given Trajectory.
the requested path. - Divide long pathes (Y40m) into two or more shorter pathes.

10.7. Sander Error Codes

10.7.1. RPM Deviation Limit Exceeded

Error code (on the Web Client and in the robot scripts): 1
Description: RPM deviation limit exceeded.
Suggestion(s) to solve the error:

« Too much pressure is being applied against the work item. Ensure that less pressure is
applied.
« Ensure that the correct sandpaper is used for the workpiece.

10.7.2. Motor Voltage Limit Exceeded

Error code (on the Web Client and in the robot scripts): 2
Description: Motor voltage limit exceeded.

Suggestion(s) to solve the error:

+ Unplug and replug the power supply of the Sander.
« If the error occures more often, the external (30V) power supply is faulty and needs a

replacement.
10.7.3. Motor Current Limit Exceeded
Error code (on the Web Client and in the robot scripts): 4
Description: Motor current limit exceeded.

Suggestion(s) to solve the error:
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« The motor requires much higher energy to move. This could be due to accumulated dust
or mechanical blockage. Clean the Sander even under the pad.

« Ifthe error is still present, check the applied force on the Sander through the entire
application.

« If the error appears when the Sander is not moving, it could be indicating a faulty motor
unit. Restart the application and send the device to OnRobot for repair.

10.7.4. Temperature Limit Exceeded

Error code (on the Web Client and in the robot scripts): 8
Description: Temperature limit exceeded.

Suggestion(s) to solve the error:

« Too much pressure is being applied against the work item. Ensure that less pressure is
applied.
- Ensure that the correct sandpaper is used for the workpiece.

10.7.5. Vibration Limit Exceeded

Error code (on the Web Client and in the robot scripts): 16
Description: Vibration limit exceeded.

Suggestion(s) to solve the error:

« Too much pressure is being applied against the work item. Ensure that less pressure is
applied.

« Ensure that the correct sandpaper is used for the workpiece.

10.7.6. Power: 30V Error

Error code (on the Web Client and in the robot scripts): 32
Description: Power: 30V error.

Suggestion(s) to solve the error:

+ Unplug and replug the power supply of the Sander.

« If the error occures more often, the external (30V) power supply is faulty and needs a
replacement.

10.7.7. Power: 24V Error
Error code (on the Web Client and in the robot scripts): 64
Description: Power: 24V error.

Suggestion(s) to solve the error: The tool cable is not connected. Check the connection
between the tool and the Compute Box.

10.7.8. Power: 12V Error

Error code (on the Web Client and in the robot scripts): 128
Description: Power: 12V error.

Suggestion(s) to solve the error:

- Disconnect and reconnect the Sander. Make sure that the housing temperature is below
the limit.
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« Ifthe error is still present, it could indicate an internal power supply issue. Return the
device to OnRobot for repair.

10.7.9. Power: 5V Error

Error code (on the Web Client and in the robot scripts): 256
Description: Power: 5V error.

Suggestion(s) to solve the error:

« Disconnect and reconnect the Sander. Make sure that the housing temperature is below
the limit.

« Ifthe error is still present, it could indicate an internal power supply issue. Return the
device to OnRobot for repair.

10.8. HEX-E/H QC Error Codes

10.8.1. No Sensor Connected

Error code (on the Web Client and in the robot scripts): 1
Description: No sensor is connected.

Suggestion(s) to solve the error:

+ Check the cable connection between the tool and the Compute Box.
«  Power cycle the HEX.
« Ensure that the Compute Box software and the HEX firmware are updated.

« Ifthe error is still present, return the HEX to OnRobot for repair. Contact your local
distributor for more information.

10.8.2. Sensor Is Not Responding

Error code (on the Web Client and in the robot scripts): 2
Description: Sensor is not responding.

Suggestion(s) to solve the error:

+ Check the cable connection between the tool and the Compute Box.
« Power cycle the HEX.
« Ensure that the Compute Box software and the HEX firmware are updated.

« Ifthe error is still present, return the HEX to OnRobot for repair. Contact your local
distributor for more information.

10.8.3. Sensor Failure

Error code (on the Web Client and in the robot scripts): 4
Description: Sensor failure.

Suggestion(s) to solve the error:

« Check the cable connection between the tool and the Compute Box.
« Power cycle the HEX.
« Ensure that the Compute Box software and the HEX firmware are updated.
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« Ifthe error is still present, return the HEX to OnRobot for repair. Contact your local
distributor for more information.

10.8.4. Sensor Power or EEPROM Error

Error code (on the Web Client and in the robot scripts): 8
Description: Sensor power or EEPROM error.
Suggestion(s) to solve the error:

« Check the cable connection between the tool and the Compute Box.
« Power cycle the HEX.
« Ensure that the Compute Box software and the HEX firmware are updated.

10.8.5. Communication Error Between the Sensor and the Compute Box/Eye
Box

Error code (on the Web Client and in the robot scripts): 16
Description: Communication error between the sensor and the Compute Box/Eye Box.
Suggestion(s) to solve the error:

« Check the cable connection between the tool and the Compute Box.
« Power cycle the HEX.
« Ensure that the Compute Box software and the HEX firmware are updated.

10.8.6. Sensor Torque Overload Error

Error code (on the Web Client and in the robot scripts): 64
Description: Sensor torque overload error.

Suggestion(s) to solve the error:

« Decrease the load on the sensor.
« Use the Auto-calibration function as described in the Auto-calibration section.
+  Power cycle the HEX.

- Ifthe error is still present, return the HEX to OnRobot for repair/calibration. Contact your
local distributor for more information.

10.8.7. Unknown Error

Error code (on the Web Client and in the robot scripts): 512
Description: Unknown error.

Suggestion(s) to solve the error:

« Check the cable connection between the tool and the Compute Box.
+  Power cycle the HEX.
+ Ensure that the Compute Box software and the HEX firmware are updated.
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10.9. URCap Pop-Up Messages

10.9.1. HEX-E/H QC

10.9.1.1. Force Overload Protection

Displayed pop-up message

OnRobot - HEX sensor error

HEX sensor force overload.

Eliminate cause of overload. See User Manual for
details.

Program halted.

Stop Program Continue

Error code (on the Web Client): 128
Description: The HEX sensor is overloaded because of:

« Case 1. Too much payload has been put on the robot.
or

. Case 2. The payload on the robot is within limit and high force drifting occurs in the Fz
direction.

How to solve and clear the error:

Solution Error Clearance

Acknowledge the message in the pop-up
Remove the payload from the | dialog.

robot. Removing the payload will clear the error
message.

Case 1.

Use the Auto-calibration Acknowledge the message in the pop-up

. dialog.
Case 2. | function. See 7.1.3.1. HEX-E/H . 9 . . .
. Using Auto-calibration will clear the error
QC section.
message.
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10.9.1.2. Auto-calibration Warning

Displayed pop-up message

OnRobot - HEX sensor warning

HEX sensor owverload.
*  This could be due to overload or Auto-calibration
is needed. See User Manual for details.

Stop Program Continue

Error code (on the Web Client): 4096
Description: The HEX sensor requires Auto-calibration.

How to solve and clear the error:

Solution Error Clearance

Acknowledge the message in the pop-up dialog.

Use the Auto-calibration Perform the Auto-calibration process if possible.

function. See 7.1.3.1. HEX- | If the Auto-calibration process cannot be performed, go to the
E/H QC section. Auto-calibration part of the URCap Setup - HEX section to
supress future warnings.

10.9.1.3. HEX Photodiode Failure Detection

Displayed pop-up message

OnRobot - HEX sensor error

Sensor failure.
Gather information about the situation in which
this error occurred, and contact your distributor,

Stop Program Continue

Error code (on the Web Client): 2048

Description: The HEX photodiode failure detection feature identifies if an overload issue is
caused by photodiode failure.

How to solve and clear the error:

Solution Error Clearance

Hardware replacement is This is not a repairable issue. Contact your
Case .

needed. distributor.
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10.10. Web Client Pop-Up Messages

10.10.1. HEX-E/H QC

10.10.1.1. Error 128

Displayed pop-up message

- HEX sensor overload. Eliminate cause of overload, if
already done, use Auto-Calibration function. Please see
User Manual under Auto-calibration for details.

« Error code: 128

Error code: 128

Description: The HEX sensor is overloaded because of:

« Case 1. Too much payload has been put on the robot.

or

+ Case 2. The payload on the robot is within limit and high force drifting occurs in the Fz
direction.

How to solve and clear the error:

Solution

Error Clearance

Case 1.

Remove the payload from the robot.

Click Close. Removing the payload will
clear the error message.

Case 2.

Use the Auto-calibration function. See
7.1.3.1. HEX-E/H QC section.

Click Close. Using Auto-calibration will
clear the error message.
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10.10.1.2. Error 4096

Displayed pop-up message

- HEX sensor overload. This could be due to overload or
Auto-calibration is needed. See User Manual for full
details. Auto-calibration or HEX sensor restart is
required to close this message. If message persists
after Auto-calibration, please see User Manual under
Auto-calibration for details.

« Error code: 4096

CLOSE )
Error code: 4096
Description: The HEX sensor requires Auto-calibration.
How to solve and clear the error:
Solution Error Clearance
Use the Auto-calibration function. See Click Close. Using Auto-calibration or restarting
7.1.3.1. HEX-E/H QC section. the HEX sensor will clear the error message.
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10.10.1.3. Error 2048

Displayed pop-up message

« Sensor failure. Gather information about the situation in
which this error occurred, and contact your distributor.

o Error code: 2048

CLOSE ]

Error code: 2048

Description: The HEX photodiode failure detection feature identifies if an overload issue is
caused by photodiode failure.

How to solve and clear the error:
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Solution

Error Clearance

Case

Hardware replacement is
needed.

This is not a repairable issue. Contact your
distributor.
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11. Warranties
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11.1. Patents

Products of OnRobot A/S are protected by several patents; some still in global publication
process (Patents pending). All manufacturers of copies and similar products violating any
patent claims will be prosecuted.

11.2. Product Warranty

Without prejudice to any claim the user (customer) may have in relation to the dealer or
retailer, the customer shall be granted a manufacturer’s warranty under the conditions set out
below:

In the case of new devices and their components exhibiting defects resulting from
manufacturing and/or material faults within 12 months of entry into service (maximum of 15
months from shipment), OnRobot A/S shall provide the necessary spare parts, while the
customer (user) shall provide working hours to replace the spare parts, either replace the part
with another part reflecting the current state of the art, or repair the said part. This warranty
shall be invalid if the device defect is attributable to improper treatment and/or failure to
comply with information contained in the user guides. This warranty shall not apply to or
extend to services performed by the authorized dealer or the customer themselves (e.g.
installation, configuration, software downloads). The purchase receipt, together with the date
of purchase, shall be required as evidence for invoking the warranty. Claims under the
warranty must be submitted within two months of the warranty default becoming evident.
Ownership of devices or components replaced by and returned to OnRobot A/S shall vest in
OnRobot A/S. Any other claims resulting out of or in connection with the device shall be
excluded from this warranty. Nothing in this warranty shall attempt to limit or exclude a
customer’s statutory rights nor the manufacturer’s liability for death or personal injury resulting
from its negligence. The duration of the warranty shall not be extended by services rendered
under the terms of the warranty. Insofar as no warranty default exists, OnRobot A/S reserves
the right to charge the customer for replacement or repair. The above provisions do not imply
a change in the burden of proof to the detriment of the customer. In case of a device
exhibiting defects, OnRobot A/S shall not be liable for any indirect, incidental, special or
consequential damages, including but not limited to, lost profits, loss of use, loss of
production or damage to other production equipment.

In case of a device exhibiting defects, OnRobot A/S shall not cover any consequential
damage or loss, such as loss of production or damage to other production equipment.

11.3. Disclaimer

OnRobot A/S continues to improve reliability and performance of its products, and therefore
reserves the right to upgrade the product without prior warning. OnRobot A/S ensures that
the content of this manual is precise and correct but takes no responsibility for any errors or
missing information.
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12. Certifications

OF REGISTRATION

This is to certify that the management system of: Certificate Number:
0096721
o n Ro bot A/S Initial Certification Date:
26 November 2019
Main Site: Teglvaerksvej 47 H, 5220 Odense S@, Denmark Date of Certification Decision:
Chamber of Commerce: 36492449 26 November 2019
Additional Site: OnRobot A/S, Cikorievej 44, 5220 Odense S@, Denmark Issuing Date:
26 November 2019
has been registered by Intertek as conforming to the requirements of Valid Until:
25 November 2022
BED
1ISO 9001:2015 sWED4,
= L84 184 O
. " %) '—‘J 2z
The management system is applicable to: s =
fepiTe
Development and sales of End-of-Arms tools for industrial customers i

Management

worldwide.
Intertek

L S~

Carl-Johan von Plomgren
MD, Business Assurance Nordics

Intertek Certification AB
P.0. Box 1103, SE-164 22 Kista, Sweden
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12.1. Manufacturer Test Certificate

All OnRobot products are tested according to OnRobot test
specification for the individual product that follows the ISO 9001
standard procedure. OnRobot testing procedure undergoes
continuous review and improvement.
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12.2. EMC

- 32
Attestation of Conformity no. 121-31033-A1

FORCE Terfnology has performesd mmpllance testing on dectrical products noe 1967, FORCE Technoiogy 16 an sormed e et hoose
arcomding to ENLIAIES and particdpate: in intemational standandization with onganizations such as CEN/CENELEC, IEC/CISPR and ETEL
This attessiation of maformity with the below mentioned standands and/or normative doosments 5 besed on aoomedier] bt and)or
technical ascessments carmied out at FORICE Technology.

Attestation holder
OnRobot S, Teghvesrksve] 47H, 5220 Odense S0, Denmark

Product identification - Name (Part no.)

Power Supplies: PSU [104783), VERISU240-M, VES120PS24, VES1S0PS24 (106034,

Controllers: LR K3t with Compute Bax (102344), Doosan Robot kit (102345), Techman/OMRON TM Robot Kit
(102359), KUKA-A Robot kit {102360), KLIKA-B Robob kit (102361), FANUC Robeot kit (102362), Kawasaki-B Robot kit
(102353), Kawasaki-C Robot kit (102354), Kawasaki-D Robot kit (10J365), Kewasaki-E Robot kit (102366), Yackawa-F
Robot kit {102367), Yaskawa-G Robot kit [102356), Yaskawa-H Robot kit {102369), MACHI-I Robot kit (102370),
KACHI-] Fiobot kit {10371}, Harwha Robot Kit (103208), Eye Box (103707).

Mountings: Dual Quick Changer {101788), Quick Changer Robat side (102037), HEX-E (C (102111), Quick Changer
Kit (102277}, HEX-H QC (102376), Quick Changer Robot side 4,54 (104277), Dual Quick Changer 4,58 [104203),
Quiick Changer Kit 4,50 (104388).

Tools: JFET (1DE37E), IFGLS (1036E5), ZFEPH) Palettizing Grigper |10BSES), Dispense Tool (LOEALE), Eyes Lighting
Kit (107080, Lift100 Lifting robot (1088000, MGLD (105203), OnRobot Eyes (103003), Paliet Station (109401}, RG2
(102012), RE2-FT {102075), RGE (102021), Sander (106376), Screwdriver (103961), 5G Base Part (103545), WG10
(101E51), VG0 (102844), VGP20 (107242).

Manufacturer
OnRobol A%

Technical dooumerntation
FORCE Technology Acssessment no. 121-31033-A1

Standards / Normative documents

IEC 61000-3-2:2018 EMC Darective 200430/EL, Article &
IEC 61000-3-3: 2013/ AMD1 2017 EN 61000-3-2:2014

IEC 61000-6-2:2016 EN IEC 61000-3-2:2019

IEC 61000-6-4: 2018 EM 61000-3-3:2013/A1: 3019

EN 61000-6- 222005/ AC2005
EN IEC 61000-6-2:2019
EM 6l000-6-4:200F AL1: 2011
EN IEC 61000-6~4:2019

Additicnally, for RG2 (102012), RGE (102021}, 2FGP20 Palettiring Gripper (108585) and LIf100 Lifting robot
(108800
TEC 61326-3-1:2017, Industry locations, SIL 2

The product identified above: has been aseemed and complies with the: specified standands'nommative documents. The attestation
does not indude 2y markst sunssilance. 1t i the reponsibiiity of the manufactuner that mess-produced appanstus haee the same
praoperties and quality. This atestation dos not contain any satements pertaining to the mquiements pursuent bo other standands,
directives or kvws other than the above mentioned.

Signature Digitally signed by
Knud A. KnudA.Eagllwen
Date: 2022.03.23

Baltsen 17:16:22 +0100"

Signed by: Kniud A, Baltsen, Senior Specialist, Product Compliance

] MR Techdogy  POPLE Tachrokogy Horwy A PLECE Technaiogy

m rr——— serighate] 3 sy Vs vl T Park A4 3
I Harhadm, [Dervmark 177 rhrmbiaed, Monesry 03 Drendby, Dunmark:

4 45 2 14000 47 B4 00 X 0D 445 43 2% (N 0D

+8 43 2S00 W TN ED 448 43 25 0 10

rfteeischrolagy.h oo ST 1 st hg y
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12.3. Sander - Environment

Attestation of Conformity no. 120-29666

Assessment holder

OnRobot A/S
Teqglveerksvej 47H
5220 Odense S
Denmark

Product identification

Sander Tool

FORCE Technology test reports

Environmental tests of Sander Tool, project no.: 120-29666, report no.: 120-29666-1 dated 17 August 2020

Other technical documentation

Conclusion

The Sander Tool have been tested according to the standards listed below. The test results are given in the Force

report listed above. All tests were carried out as specified in the relevant specifications including special test criteria’s
stated by the client.

IEC 60529:2013 IP5X - Dust protection
IEC 60529:2013 IPX4 — Enclosure protection

Nordborg 2021-14-05

.«f‘/
ol

Signature

ADYARCED
TRCHNOLSEY ARDU
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12.4. Declaration of Incorporation

12.4.1. HEX-E

CE/EU Declaration of Incorporation (Original)
According to European Machinery Directive 2006/42,/EC annex Il 1.B.
The manufacturer:

OnRobot A/S
Teglvaerskvej 47H
DK-5220, Odense 5@
DENMARK

declares that the product:

Type: Industrial Force/Torque Sensor
Model: HEX-E QC

Ceneration: V3

Serial: 1000000000-1009999999

may not be put into service before the machinery in which it will be incorporated is declared in
conformity with the provisions of Directive 2006/42/EC, including amendments, and with the
regulations transposing it into national law.

The product is prepared For compliance with all essential requirements of Directive 2006/42/EC
under the correct incorporation conditions, see instructions and guidance in this manual. The
fFollowing essential requirements of Directive 2006/42/EC are fulfilled: 1.1.2,1.1.3, 1.1.5, 1.3.2,
1.3.4, 1.5.1, 1.5.2, 1.5.4, 1.5.5, 1.5.10, 1.5.11, 1.5.12, 1.6.1. Compliance with all essential
requirements of Directive 2006,/42/EC relies on the specific robot installation and the final risk
assessment.

Technical documentation is compiled according to Directive 2006/42/EC annex VIl part B and
available in electronic Form to national authorities upon legitimate request. Undersigned is
based on the manufacturer address and authorized to compile this documentation.

Additionally, the product declares in conformity with the Following directives, according to
which the productis CE marked:

2014/30/EU — Electromagnetic Compatibility Directive (EMC)
2011/65/EU — Restriction of the use of certain hazardous substances (RoHS)

Rel?}.rat;t essential health and safety requirements of the Following EU directives are also
applied:

2014/35/EU — Low Voltage Directive (LVD)
2012/19/EU — Waste of Electrical and Electronic Equipment (WEEE)

A list olF applied harmonized standards, including associated specifications, is provided in this
manual.

Budapest, November 11th, 2020

Group Management

/%f"’_f(—, * ﬁ”: (':Mid N
~ Vilmos Beskid
CTO

13



CERTIFICATIONS

14

12.4.2. HEX-H

CE/EU Declaration of Incorporation (Original)
According to European Machinery Directive 2006/42/EC annex Il 1.B.
The manufacturer:

OnRobot A/S
Teglvaerskvej 47TH
DK-5220, Odense 5@
DENMARK

declares that the produck

Type: Industrial Force/Torque Sensor
Model: HEX-H QC

Ceneration: V3

Serial: 1000000000-1009999999

may not be put into service before the machinery in which it will be incorporated is declared in
conformity with the provisions of Directive 2006/42/EC, including amendments, and with the
requlations transposing it into national law.

The product is prepared For compliance with all essential requirements of Directive 2006/42/EC
under the correct incorporation conditions, see instructions and guidance in this manual. The
following essential requirements of Directive 2006/42/EC are fulfilled: 1.1.2,1.1.3, 1.1.5, 1.3.2,
1.3.4, 1.5.1, 1.5.2, 1.5.4, 1.5.5, 1.5.10, 1.5.11, 1.5.12, 1.6.1. Compliance with all essential
requirements of Directive 2006/42/EC relies on the specific robot installation and the final risk
assessment.

Technical documentation is compiled according to Directive 2006/42/EC annex VIl part B and
available in electronic form to national authorities upon legitimate request. Undersigned is
based on the manufacturer address and authorized to compile this documentation.

Additionally, the product declares in conformity with the following directives, according to
which the product is CE marked:

2014/30/EU — Electromagnetic Compatibility Directive (EMC)
2011/65/EU — Restriction of the use of certain hazardous substances (RoHS)

Rel?yadnt essential health and safety requirements of the following EU directives are also
applied:

2014/35/EU — Low Voltage Directive (LVD)
2012/19/EU — Waste of Electrical and Electronic Equipment (WEEE)

A list olf applied harmonized standards, including assocdiated specifications, is provided in this
manual.

Budapest, November 11th, 2020

Group Management
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12.4.3. Sander

CE/EU Declaration of Incorporation (Original)
According to European Machinery Directive 2006/42/EC annex |l 1.B.

The manufacturer:

OnRobot A/S
Teglvaerskve] 47H
DK-5220, Odense 5@
DENMARK

declares that the produck

Type: Industrial Robot Sander
Model: OnRobot Sander
Generation: V1

Serial: 1000000000-1009999999

may not be put into service before the machinery in which it will be incorporated is declared in
conformity with the provisions of Directive 2006/42/EC, including amendments, and with the
regulations transposing it into national law.

The product is prepared For compliance with all essential requirements of Directive 2006,/42/EC
under the correct incorporation conditions, see instructions and guidance in this manual. The
fFollowing essential requirements of Directive 2006/42/EC are fulfilled: 1.1.2,1.1.3, 1.1.5,1.3.2,
1.3.4, 1.5.1, 1.5.2, 1.5.4, 1.5.5, 1.5.10, 1.5.11, 1.5.12, 1.6.1. Compliance with all essential
requirements of Directive 2006/42/EC relies on the specific robot installation and the final risk
assessment.

Technical documentation is compiled according to Directive 2006/42/EC annex VI part B and
available in electronic Form to national authorities upon legitimate request. Undersigned is
based on the manufacturer address and authorized to compile this documentation.

Additionally, the product declares in conformity with the Following directives, according to
which the product is CE marked:

2014/30/EU — Electromagnetic Compatibility Directive (EMC)
2011/65/EU — Restriction of the use of certain hazardous substances (RoHS)

Relﬁi:-.raJt essential healch and safety requirements of the Following EU directives are also
applied:

2014/35/EU — Low Voltage Directive (LVD)
2012/19/EU — Waste of Electrical and Electronic Equipment (WEEE)

A list olf applied harmonized standards, including associated specifications, is provided in this
manual.

Budapest, November 11th, 2020

Group Management

.
Lo st V)lss
~ Vilmos Beskid
CTO

15



	For Using OnRobot Sander with HEX on UR Robots
	1. Introduction
	1.1. Important Safety Notice
	1.2. Scope of the Manual
	1.2.1. Sander
	1.2.2. HEX-E/H QC
	1.2.3. Software and Firmware
	1.2.3.1. URCap Software
	1.2.3.2. Compute Box Software
	1.2.3.3. HEX-E/H QC Firmware


	1.3. Naming Convention
	1.3.1. Compute Box/Eye Box
	1.3.2. HEX-E QC/HEX-H QC
	1.3.3. Sander

	1.4. Copyright

	2. Safety
	2.1. Intended Use
	2.2. General Safety Instructions
	2.3. Risk Assessment
	2.4. Environmental Safety
	2.5. Sander

	3. HW Installation
	3.1. Overview
	3.2. Robot Mount
	3.2.1. HEX-E/H QC
	3.2.2. Tools
	3.2.2.1. Sander


	3.3. Compute Box Mount
	3.3.1. Optional - Clip-on Bracket

	3.4. Wiring
	3.4.1. Tool Data Cable
	3.4.1.1. Cable to HEX-E/H QC
	3.4.1.2. Cable to Compute Box

	3.4.2. Ethernet Cable
	3.4.3. Compute Box DIP Switch Settings
	3.4.4. Power Supply: Sander
	3.4.5. Power Supply: Compute Box
	3.4.5.1. HEX-E/H QC
	3.4.5.2. Sander


	3.5. Best practices - HEX-E/H QC

	4. SW Installation
	4.1. Robot Software Setup
	4.1.1. Install URCap
	4.1.2. Uninstall Software
	4.1.3. URCap Setup
	4.1.3.1. Device Info
	4.1.3.2. HEX
	4.1.3.3. Sander



	5. Operation
	5.1. Sander Application Guideline
	5.2. URCap Commands
	5.2.1. HEX-E/H QC
	5.2.1.1. HEX-Zero
	5.2.1.2. TCP

	5.2.2. Sander
	5.2.2.1. Cycle Counter
	5.2.2.2. Surface Finishing
	5.2.2.3. Approach Point
	5.2.2.4. SDR RPM
	5.2.2.5. SDR Control
	5.2.2.6. Setup the Keep Force and Keep Torque Parameters
	5.2.2.7. Trajectory
	5.2.2.8. Path from Hand Guide
	5.2.2.9. Path from OnWaypoints
	5.2.2.10. Path from Shape


	5.3. URCap Toolbar
	5.3.1. HEX-E/H QC
	5.3.2. Sander

	5.4. URScript Commands
	5.4.1. Sander

	5.5. TCP Configuration
	5.6. Feedback Variables
	5.6.1. HEX-E/H QC
	5.6.2. Sander


	6. Operation without Compute Box Connection
	7. Additional Software Options
	7.1. Compute Box/Eye Box
	7.1.1. Ethernet Interface Setup
	7.1.2. Web Client
	7.1.3. Web Client: Device Menu
	7.1.3.1. HEX-E/H QC
	7.1.3.2. Sander

	7.1.4. Web Client: Configuration Menu
	7.1.5. Web Client: Path Menu
	7.1.6. Web Client: Update Menu
	7.1.7. Web Client: TCP/COG
	7.1.8. Web Client: Account Settings


	8. Hardware Specification
	8.1. Technical Sheets
	8.1.1. HEX-E QC
	8.1.2. HEX-H QC
	8.1.3. HEX-E QC and HEX-H QC Comparison
	8.1.4. Sander
	8.1.5. Compute Box
	8.1.5.1. With 1.5A Wall Adapter (36W)
	8.1.5.2. With 6.25A Wall Adapter (150W)
	8.1.5.3. Compute Box I/O interface


	8.2. Mechanical Drawings
	8.2.1. Adapter Plate
	8.2.2. Mountings
	8.2.2.1. HEX-E/H QC

	8.2.3. Tools
	8.2.3.1. Sander
	8.2.3.2. Power Supply of the Sander
	8.2.3.3. Compute Box


	8.3. TCP, COG
	8.3.1. HEX-E/H QC
	8.3.2. Sander with HEX


	9. Maintenance
	10. Troubleshooting
	10.1. Robot Has Not Obtained an IP Address
	10.2. Error During Operation
	10.3. Changing the DIP Switch Does Not Take Effect
	10.4. URCap Operation
	10.5. Tool Functions Are Not Available
	10.6. Sander
	10.7. Sander Error Codes
	10.7.1. RPM Deviation Limit Exceeded
	10.7.2. Motor Voltage Limit Exceeded
	10.7.3. Motor Current Limit Exceeded
	10.7.4. Temperature Limit Exceeded
	10.7.5. Vibration Limit Exceeded
	10.7.6. Power: 30V Error
	10.7.7. Power: 24V Error
	10.7.8. Power: 12V Error
	10.7.9. Power: 5V Error

	10.8. HEX-E/H QC Error Codes
	10.8.1. No Sensor Connected
	10.8.2. Sensor Is Not Responding
	10.8.3. Sensor Failure
	10.8.4. Sensor Power or EEPROM Error
	10.8.5. Communication Error Between the Sensor and the Compute Box/Eye Box
	10.8.6. Sensor Torque Overload Error
	10.8.7. Unknown Error

	10.9. URCap Pop-Up Messages
	10.9.1. HEX-E/H QC
	10.9.1.1. Force Overload Protection
	10.9.1.2. Auto-calibration Warning
	10.9.1.3. HEX Photodiode Failure Detection


	10.10. Web Client Pop-Up Messages
	10.10.1. HEX-E/H QC
	10.10.1.1. Error 128
	10.10.1.2. Error 4096
	10.10.1.3. Error 2048



	11. Warranties
	11.1. Patents
	11.2. Product Warranty
	11.3. Disclaimer

	12. Certifications
	12.1. Manufacturer Test Certificate
	12.2. EMC
	12.3. Sander - Environment
	12.4. Declaration of Incorporation
	12.4.1. HEX-E
	12.4.2. HEX-H
	12.4.3. Sander



