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Forward

Thank you for renting, leasing, or purchasing the BotX XSR, a collaborative arc welding
system. This system and its components were designed for safe usage in a production
environment alongside people with the proper personal protective equipment as expressed
in the safety section of this manual. It includes meeting current industrial standards of
ANSI/RIA 15.06-2012 (ISO10218-2) specifications, employing force sensors that trigger an
immediate stop of motion and arc.

The system includes a Universal Robots UR10e or UR20 robot and controller, OTC Welbee
P400L Il or P500L Il and CM-743-U wire feeder including a welding torch, which are all
housed in the Docking Station. The Docking Station can be used by itself or could include
several welding tables that can be mechanically connected via the adapter plate to support
multiple table manufacturers’ designs.

Intended Use of this Equipment

The system'’s sole use is Gas Metal Arc Welding (GMAW) of steel, stainless steel and
aluminum in a flat or horizontal position. It is also intended to be used in an indoor
environment. It is equipped with levelers and anti-tip brackets that must be properly adjusted
and deployed.

System users and/or owners need to take measures to safeguard people who work with the
system, including those that might be in the general area. Red-D-Arc’s risk assessment
which can be found at the end of this manual outlines assumed hazards of operation,
however it is the end user’s responsibility to take all appropriate safety measures. ltems that
should be considered are tooling, fixtures, or other equipment that might be added after
installation.

Rental and Lease customers are not allowed to move, change, or alter the system in any
way, doing so could result in additional unforeseen safety hazards and equipment damage
resulting in additional fees, including legal action as required.

Sale customers should not move, change, or alter the system in any way, doing so could
result in additional unforeseen safety hazards and equipment damage resulting in loss of
warranty.

Service or Support

Only qualified individuals should perform maintenance or service on the system. Red-D-Arc
has a team of trained personnel located throughout Canada and the United States that can
be contacted via the RDA APP or using the information below:

Botx-service@airgas.com
1-866-620-7737
www.botx-welder.com
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Section 1: Safety Information - READ BEFORE USING

Prior to using your BotX System it is important to keep your safety in mind. We have outlined
where hazards can exist and what steps you can take to ensure a safe operating
environment.

1.1 Symbol Usage

GENERA)

A
o s
&

FLAMMABLE

Danger! - Indicates a hazardous situation which if not avoided, will result in death or
serious injury. The possible hazards are shown with further explanation and instruction to
avoid the hazard.

Electrical Shock - Indicates a hazardous situation which if not avoided, will result in death
or serious injury. The possible hazards are shown with further explanation and instruction
to avoid the hazard.

Pinch Point - Indicates a hazardous situation which if not avoided, will result in a serious
injury. The possible hazards are shown with further explanation and instruction to avoid
the hazard.

Arc Welding Hazards - Indicates a hazardous situation which if not avoided, will result in a
serious injury. The possible hazards are shown with further explanation and instruction to
avoid the hazard.

Fire Hazard - Indicates a hazardous situation which if not avoided, will result in death or
serious injury. The possible hazards are shown with further explanation and instruction to
avoid the hazard.

Cylinder Damage - Indicates a hazardous situation which if not avoided, will result in death
or serious injury. The possible hazards are shown with further explanation and instruction
to avoid the hazard.

Noise - Indicates a hazardous situation which if not avoided, will result in a serious injury.
The possible hazards are shown with further explanation and instruction to avoid the
hazard.

Welding Wire - Indicates a hazardous situation which if not avoided, will result in a serious
injury. The possible hazards are shown with further explanation and instruction to avoid
the hazard.

Electrical and Magnetic Fields - Indicates a hazardous situation which if not avoided, will
result in death or serious injury. The possible hazards are shown with further explanation
and instruction to avoid the hazard.

Hot Parts - Indicates a hazardous situation which if not avoided, will result in serious
injury. The possible hazards are shown with further explanation and instruction to avoid
the hazard.
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Buildup of Gases - Indicates a hazardous situation which if not avoided, will result in death
or serious injury. The possible hazards are shown with further explanation and instruction
to avoid the hazard.

Fumes and Gases - Indicates a hazardous situation which if not avoided, will result in
death or serious injury. The possible hazards are shown with further explanation and
instruction to avoid the hazard.

Lifting - Indicates a hazardous situation which if not avoided, will result in a serious injury.
The possible hazards are shown with further explanation and instruction to avoid the
hazard.

Slips, Trips and Falls - Indicates a hazardous situation which if not avoided, will result in a
serious injury. The possible hazards are shown with further explanation and instruction to
avoid the hazard.

1.2 Personal Protection Equipment

The use of personal protective equipment such as safety glasses, hearing protection,
welding helmet, welding gloves, aprons, boots, jackets, leggings and shoe protectors and/or
appropriate flame-retardant clothing are essential to your safety while using the welding
systems. These PPE items will protect your eyes and body from arc flash, burns, noise and
welding spatter.

= @ =3 N C] ©

Safety Glasses - Always wear them to avoid any eye injuries.

Welding Helmet - Always use when welding and follow the ANSI
Z49.1 recommendations.

Work Boots - Always use when welding or operating the system,
follow your company policy and choose the proper type and style.

Work Gloves - Always use and select the proper work glove to
match the task being performed.

Hearing Protection - Always use hearing protection and comply with
your company’s policy regarding both the type and style.

Fire Extinguisher - Always keep one nearby and ready for use and
know how to use it, follow your company’s policy.
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1.3 Arc Welding Hazards e

Additional protection from the Welding Arc using a welding helmet properly fitted with the
appropriate filter plate and/or electronic selection based on the ANSI Z49.1.

1.4 Hazards and Precautionary Measures

Electrical Shock - Avoid disassembly, modifications or maintenance
& of powered devices including Robot, Robot Control, Weld Power
Source and Feeder.

Pinch Point - Avoid robot and wire feeder travel areas during
PINCH .
POINT% operation.

Arc Welding Hazards - Avoid arc welding hazards by using a weld
helmet with proper Lense selection.

Fire Hazard - Avoid having flammables within 33 feet of the welding
arc, so that sparks and spatter do not ignite.

& @

FLAMMABLE

Cylinder Damage - Avoid excessive heat, mechanical shock and
arcing on a cylinder. Cylinders should also not be used to hang
items on or directly mounted without insulation from the welding
area.

Noise - Avoid operating equipment without proper ear protection.

Welding Wire - Avoid handling of weld wire without proper PPE, be
cautious when working with or in operations as cuts and punctures
can happen.

J £ @

Electrical and Magnetic Fields - Those people with a pacemaker
should avoid being close to the weld equipment during operation,
the equipment will generate a magnetic field affecting pacemaker
operation.

Tfﬂ%»

Hot Parts - Avoid handling the robot, welding nozzle, tip, wire or
processed parts that might be hot.

B -
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Buildup of Gases - Avoid welding in confined spaces or in poorly
ventilated areas, add ventilation or use respiratory equipment.

Fumes and Gases - Avoid placing your head in the fumes and gases,
add ventilation or respiratory equipment.

Lifting - Avoid lifting heavy objects and awkward positions while

lifting and moving.

1.5 Principal Safety Standards
The following standards were used to develop this manual to ensure safe use of the
equipment. It is recommended to review them to develop a robust safety plan in accordance

with them.
Agency Standard Description
American National ANSI Z49.1:2005 Safety in welding & cutting
Standards
American National ANSI RIAR15-06- | Robot & Systems safety requirements
Standards 2012
American National RIA TR R15.606- Collaborative robot & system safety
Standards 2016 requirements
American National RIATR R15.806- Testing for power & force limited
Standards 2018 collaborative robots
American National B11.0-2023 Safety of Machinery
Standards
American Weld AWS Risk Assessment Guide for Robotic Welding
Society D16.3M/D16.3:201
7

American Weld

AWS F1.1M:2018

Methods for sampling Fume for welding &

Society cutting

International ISO 10218-1 Safety requirements for industrial robots

Standard

International ISO 10218-2 Safety requirements for robots and

Standard integration

International ISO TS/15066 Collaborative robots

Standard

National Fire NFPA 70E Standard for electrical safety in workplace

Protection

National Fire 79-18A Electrical standard for industrial machinery

Protection

OSHA OSHA Tech. Industrial Robot Systems and Industrial
Manual Robot System Safety

OSHA 3071 Job Hazard Analysis

Robotic Industries TR R15.306-2016 | Task Based Risk Assessment Methodology

Assoc.

Note: The codes and regulations listed may be improved or eliminated, always refer to the
updated codes and regulations.
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1.6 California Proposition 65 Warnings
At the time this manual was created there were no listed warnings in regard to proposition
65 from any of the manufacturers of the equipment provided.

9 XSR Owner/User Manual ©2025 Airgas, Inc. 6/2025R4


https://www.red-d-arc.com/en-us/
https://www.red-d-arc.com/en-us/rda-equipment-nav/equipment/weld-automation/botx-welding-cobot/5637190367.c

Bon){

Red-D-Arc

Section 2: Product Specification and Configuration

2.1. Equipment Identification

Docking Station

Serial Number is located at the bottom right
corner of the docking station when facing the
power source control panel.

/ Serial Number

BotX Table(S) F T%T 3 Serial Numbe

Serial Number is located at the bottom right TNOT

[RERERE N

corner of the docking station when facing the
power source control panel. B0

OTC Power Source

Serial Number is located on the rear of the
power source.

OTC Wire Feeder

Serial Number is located on the rear of the
Wire Feeder.

Universal Robot

Serial Number is located on the lower portion
of the first arm.
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2.2 Licensing Information

There are two forms of software included with your system, the base software (Polyscope)
and the added UR Cap (BotX) that controls the welding features.

Polyscope information can be found by clicking the Hamburger menu top right corner
and selecting the about tab, the image as shown below should appear:

RE2+QHE w0 W H

Log

Name - "Value a7 Description » 3 |
<un ' A
Universal Robots Software: 5.19.0
3ulld Date October 23 2024
;
Hostname ur-20245201689
IP address: 192.168.0.8 (Not connected to network!)
Sto| Teach Pendant SIN N/A
SIN 20245201689

W
UNIVERSAL ROBOTS

www universal-robots. com

Simulation

The UR Cap (BotX) can be found by clicking on the Installation tab in the top left
side of the menu. Then select the UR Caps as shown below:

Welding config
! lalnum Key 1D
URCap Version Robot Serlainumber K Al s
1 ‘* ; rf‘? 20245201689 164432883

- 30 universe Settings
o
Circular button

B Short press: Create new circular segment Linear buttor: ) e
: Long press: Delete previous segment Short press: Create new linear segment
Long press: Jump to next mode

Freedrive

Speed 100%
There is other useful information shown on this tab, including robot serial numbers, Key ID
and welding configuration.

0 Indicates a successful installation of the BotX UR Cap via a dongle key.
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2.3. Equipment Specifications

OTC Feeder
Model CM-743-U
- inch (.0307), .035", .040", .045", (.052"), (1/1867)
Applicable wire size
mm (0.8),0.9,1.0,1.2, (1.4), (1.8)
Wire feeding rate Max. 866.4 ipm [ 22m/min ]
Shaft diameter 1.97°@ [ 50mm@ ]
Applicable wire reel External diameter Max. 11.8"@ [ 300mmid ]
Wide 4.05" [ 103mm ]

Mass of applicable wire Max. 55.1 Ibs [ 25kg ]
14~104°F (10 ~ 40°C)
20% ~ 80% (no condensation)
14~140°F (-10 ~80°C)
10.00" x 24.06" x 15.47"
(254mm x 611mm x 393mm)

20 ~ 80% (no condensation)

Temperature range
Moisture range
Storage temperature range

External dimensions (WxDxH)

Storage moisture range

Mass 33.3Ibs[15kg]
OTC Power Source
o Welbee P400L Il Welbee PSOOL NI
Specification/ oo oC oC oC oo )
Model/Welding method
) 8 De PULSE DeTIG STICK be PULSE peTa STICK be PULSE peTG STICK
Model WB-P402L WB-P502L
MNumber of phase Three phase Single phase Three phase
Rated frequency 50/60 Hz
208/230V
Rated input voltage 208/230V 460V
460 V
208/230V+10%
Input voltage range 208/230V+10% 460V +10%
460V +£10%
. 20.1kVA, 186 kW (*1)
Rated input 13.4 kVA, 10.1 kW 25 4 kVA, 23.1 kW
21 0OkVA, 19.2 kW (*2)
. 56.2/504 A (*1)
Rated input current 56.3/50.1 A 31T7A
263 A(*2)
Rated output current 400 A 300A 250 A 2004 250 A 500 A 400 A
Rated load voltage 34V | 26V 3z2v 265V 24V 20V | 30V 39V 34V | 26V | 36V
Maxi -load volta T3/79V(*1)
aximum nf qa voltage 73/79V 92V
(*3) 7OV (*2)
Rated duty cycle 60% | 50% | 60 % | 80% | 60% | 40% | 60 % 60 % | 80 % | 100 %
Numbero_f.weldlng 100
condition
Temperature rise +320 °F (+160 C)
Operating temperature o
perating temp +14 to +104 °F (-10 to 40 °C )
range
Operating humidity range up to 50% at 104°F (40 “C ), up to 90% at 63°F (20 “C )
Storage temperature o
-410 131 °F (-20t0 55 C )
range
Storage humidity range up to 50% at 104°F (40 “C ), up to 90% at 68°F (20 C )
External dimensions
. 156"« 28.0" » 319" (395 mm x 710 mm x 810 mm) (w/0 eyebolt)
(WxDxH)
Mass 178.5 Ibs (81 kg) 1786 Ibs (81 kg)
Static characteristic Constant voltage | Constant current | Constant voltage | Constant current | Constant voltage | Constant current
i i characteristic characteristic characteristic characteristic characteristic characteristic
IP Rating IP23

*1: Rated input voltage is 208/230 V.
*2: Rated input voltage is 460 V.
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Robot type
Robot weight
Maximum payload

Reach
Joint ranges
Speead

System update frequency
Force Torque sensor accuracy
Paose repeatabiliny

Footprint

Degrees of freedom

Contral Box size (W= H = 0
Control Box |0 ports

Tool D ports

Teol Commumicaton

Tool N0 power supply & volkage

Control Box /O power supply
Communication

Programming

MNoisa

IP classification

Cleanroom classification
{overzll for model)

Power consumpuon [average)
Power consumption

Collaboration operation

Mzatenals
Ambient temperature range

Control Box power source

(options)

Shont-Circuit Current Rating (SCCR)

TP cable: Teach Pendant to Control Baox
Robot Cable: Robot Arm to Control Box

Bon){

UR10e

333kg/T7350b

10kg /22 lbor125kg / 275 |b (3 Mechameal Interface on
page 38)

1300 mm /51 2in

+ 360 * for zll joints

Base and Shoulder joints: Max 120 /5.

All other joints: Max 180 /s .
Tool: Approx. 1 mis [ Approx. 39.4 infs.

500 Hz

55N

+ 0,05 mm / £ 00019 in (1.9 mils)per 150 5283

@190 mm /7.5 in

& rotating joints

460 mm = 449 mm = 254 mm/ 13.2in = 17.6in = 10 in
16 digital in, 16 digital out, 2 analog in, 2 analog out

2 digital in, 2 digital out, 2 analog in

RS

1224V 2 A {Dual pin) 1 A (Single pin)

24V 2 A Control Box

TCRIP 1000 Mbix- |EEE 8502 3ab, 1000BASE-T Ethemnet
socket, MODBUS TCP & EtherNet/|IP Adapter, Profinet
Pol/Scope graphical user imterface on 12" wouchscreen
Robot Arm: Less than 65dB{A) Control Box: Less than S0dB
(A)

P54

Robot Arm: 150 Class 6, Control Boe: 150 Class 6

E15W

Approx. 350 W using a typical program

2004

17 advanced safety functons. In compliance with: EN 150
133491, PLd, Cat.3 and EN IS0 102181

Alurninium, PCIASA plastic

The robot can work in an ambient temperature range of -
50°C

100-240 VAC, 47-440 Hz

45mi177in

Standard (PVC) 6 ml236 inx 13.4 mm

Swandard (PVC) 12 md472. 4 inx 13.4 mm

HiFlex (PUR) & mi236 in x 12.1 mm

HiFlex (PUR) 12 m/472 4 inx 12.1 mm
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2.4 Equipment Layouts and Dimensions
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Section 3: Installation

3.1 Transportation of System

The Docking Station and Weld Table/s were designed to move by either forklift or pallet jack.
Carefully lift and place the Docking Station or Table the location of your choice using the
information found below.

3.2 Installation Environment

Careful consideration should be used prior to final placement of the system, understanding it
has some specific operational needs. The system should be placed inside away from debris,
extreme temperatures and wet areas. Leaving 36” all around for both operational and
maintenance purposes. The operating temperature range should be between 32 - 122
degrees Fahrenheit. Understanding its main purpose is welding, keeping the area clear and
free of combustibles is the best practice. All the equipment is electrical and keeping it away
from damp or wet areas to ensure both operational and users’ safety.

3.3 System Inspection

Once the system and equipment arrive it is best just to inspect the packaging to see if any
damage was done during freight. If damage is noticed, please contact your local contact and
let them know. Do not attempt to unpackage the system or equipment, the installation team
is responsible for unpacking, set-up and training. They are equipped with the proper tools
and training to ensure a smooth and safe transition into operations.

NOTE: Robot mounting requires a torque specification and can be damaged if over torqued
during the assembly process. Even if the system shipped with robot on, we still check to
ensure it is in the specified torque range.

3.4 System Leveling

The Docking Station and Weld Tables come with adjustable floor levelers and for floor or rail
mounting additional brackets are used for anti-tip or anchoring purposes.

3.5 Electrical Service Guide

The onsite installer will ensure that all other connections are made correctly and according to
specification.

NOTE: The end user is responsible for connecting the equipment to their electrical system.

Since we are unaware of incoming power or type of conductor used, we do not provide a
plug on the pigtail of the welding power source.
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Connecting 1- Phase or 3-Phase Input Power

The image below shows the proper method for connection. Best to use a voltage tester
prior to touching any equipment. The welder cover will become hot, and it is a good
indication that it is wired incorrectly.

NOTE: Please ensure incoming power has been turned off at the disconnect.

* WB-P402L
Single phase connection
Connect the red (1) and

white (2) cable to the output
terminals of power source at ___

facility side.

Isolates the top of black (1) __7__ Green/Yellow or
cable to fix it to the cable L solid green cable
conductor with an insulation '|'| for grounding cable
tape.

Green/Yellow or solid green cable for
grounding cable

Input cable

Connecting 120VAC Input Power

Simply plug in the robot controller to a standard 120 VAC outlet.
3.6 Connecting Weld Shielding Gases

1. Connect the supplied gas hose to the backside of the feeder.

2. Connect the supplied gas regulator to the cylinder, if not equipped with a built-in regulator.
3. Connect the gas hose to the regulator.

2]
— 077

Q@

i ‘ Gas cylinder (2]
Gas hose T A |
as hose
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Section 4: Controls and Safety Devices

4.1 Operations Box with Emergency Stop

All BotX systems are equipped with an operations button box. This Operations button box
should always be within reach of the operator allowing for the safe enabling/disabling of the
BotX system quickly if needed.

Key Switch to enable/ disable the arc: allowing for simulation without welding.
Stop button: used to stop the program in all non-emergency situations.

Start button: used as a safe redundant start command.

Emergency Stop button: This should be used in emergency situations only.

Pond =

4.2 Robot Teach Pendant with Emergency Stop

Emergency Stop

NOTE: Universal Robots that are shipped with a BotX system are packaged with a Universal
Robots Teach Pendant. At the top of the Teach Pendant is another Emergency Stop Switch.
This should only be used in emergency situations. Just like the E-stop on the operations
button box: When this button is depressed it causes a stop condition. This is a controlled
stop that involves quickly bringing the robot to a stop followed by the removal of power.
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4.3 Stack Light with Horn

Mounted on the left side of the docking station is a 4-segment
stack light with an audible horn. This stack light will indicate 3
different states of the machine by color:

1. Red: Indicates that there is a fault.
2. Yellow and Red flashing: Indicates that the robot is in motion.

3. Blue Flashing: Indicates that it is in a “Ready” state, however it is not actively playing
a program and there is no error or warning active.

4. Horn: Is an audible feature used to indicate that the robot is about to start welding.
“The horn activates twice before initiating the arc “

4.4 Torch Mounted - BotX Tool

The BotX Tool attaches the end of the UR arm, mounted between the arm and the torch
adapter. The tool has three buttons to be used by the operator to simplify teaching of the
program.

1. Black Button: This is the free drive button: when pressed it allows the operator to
manually manipulate the arm to the desired position. It is worth noting that as the
robot approaches its limits (joint or special) the arm begins to stiffen/ create a
repelling force.

2. Red Button: a short press of the red button is used to teach circular way points (see
Section 6-3) as well as to teach tack points (see section 6-4). It can also be used to
delete previous points as well: a long press of the red button will delete the last node.

3. Blue Button: Apart from teaching tack welds, the blue button will record a linear

move (see section 6-2), while teaching tack welds the blue button will create an air
move to avoid obstacles as described in section 6-4.
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Section 5: System Operation Precheck

5.1 System Powering Up

1. On your Teach Pendant, press the power button to turn on the control box.

Power Button

NOTE: It may take a few minutes to load up the Polyscope software.

2. Select or press the Power-Off button to power on robot as shown in the image below:

O Show only favorite variables

" Simulation .
Speed 100%
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3. Select or press the ON tab on the screen as shown below:

Power

aooting Robot Brake Robot
OFF Idle Release Operational
l ® on ’ [ ® OFF ‘

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

¥, Actie Payload s used to temporarlly ovenwrite the Instaliation Payioad.

tive P
Active Payload Power ON the robot first

Payload [ e460]i0

< ’ Power off

Speed 100%

4. Once the robot is activated as shown below, you will need to press the START tab.

20

NOTE: Stand clear of the robot

Raobot Status
T
|
e,
Fowar Bacting (= Orakw Robat
oM Campists irtrm Aslanne Dperatiaral
@ START @ OFF
1 Waming! Sharl rher ol the misot when stating &
Py e Robat
1 Acthe Papiced & LSe 00 fEmpciny oveske the rsrakeion Fayicad
Acttee Pagoad nstallstion Pagioad .
0lka 0,001y d
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5. Once the unit is fully powered you can select the EXIT tab on the lower left corner of the
pendant as shown below:

R 2 ¢ QM

Robot Status

Payload

1 Acthve Paybad B used

Active Payoad

Iy gvenwile rhe Insranarion Payicad

+ Payoad

Robot

Bon){

Payload 000

4

6. Turning on the Weld Equipment by moving the switch in an upwards motion at the
location shown below:

6/2025R4
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5.2 Home Position Review

1. On the title bar, click on the INSTALLATION tab and select general, then select HOME.

Move here

p E‘ Zero Position

° 0 O Simuiatlc:nc\l

Speed 100%

NOTE: This item is preset during integration, it is good to check and record those numbers.

Base: 90.00
Shoulder: -90.00
Elbow: 90.00
Wrist 1: -90.00
Wrist 2: -90.00
Wrist 3: 90.00

NOTE: You can use the Home Position to define a Safe Home Position. These are pre-set
during the integration process as shown above, however if needed the user may change
these settings as needed. If changed it is good to record those numbers for future reference.
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5.3 Check Tool Center Point

NOTE: This item is preset during integration, it is good to check and record those numbers.

8030 =
I e =

L[S

t?j

Orientation

/7 Measure

) Eoel Flange

Speed 100%

5.4 Payload

NOTE: This item is preset during integration, it is good to check and record those numbers.

RE2+QH

Brevoed  ~| (W] 0]
ayload \7~/ SetiNicfv’i_J
6.460| 1o
Center of Gravity
eL 470 / Measure ] |
-5.2835/in l
7.7165/in
2 Inertia (kg m?)
0 tia Matrix
g 0.009236 0.000000 ( 0 el Fienge’ lmr““““’ ¥ -ﬁ—t::"
CTTITHY d}~J

Speed 100%
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5.5 Equipment Isolation points

The robot, controller and torch all have added isolation devices added to ensure
those items are isolated from the electrical magnetic fields. These are important as
without them it could result in system failure.

Robot Isolating
Mount

Torch mounting R
isolation disk \\\_

Control Cabinet
Isolator (4)

5.6 Welding Gas Cylinder Mounting

Correct mounting of welding gas cylinders is important as these cylinders contain
extremely high pressures. Using the mounting plate isolates them from the welding
current and/or a chance to arc or damage that may lead to an explosion.
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5.7 Equipment Connections Overview

(+) 2ARIs0d 2P0y

peayasuas am;ra/\I

Cobot Communication /Power Cable
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Section 6: Programming

6.1 BotX URCap Software Overview

This section is to provide an overview of the BotX URCap software used to program your
fabricated assembilies.

The BotX URCap uses the following structure:

1. BotX node: which is the Home Page for programming robotic arm motion and weld
segment types.

2. Init_point: which is the start for the program.

3. One or more weld segments.

4. Child nodes for the waypoints of the weld segment

5. Weld segments: are used to teach the system how to approach, how to travel through,
and how to leave a weld. Weld segments have different names such as weld, pipe, tack, and
multi-pass. Programming each of these weld segments is explained further in this section.

Red-D-Arc BOX )

Y .
[< %= H s ‘
Weia ] ack

L ( T

Il

a. Weld: General purpose welding program template. Usually used for single-
pass welding consisting of one or more sequential linear/circular welding
segments.

b. Tack: Creates a new tack node which can be used to tack points on the
workpiece. See section 6-8 for more details.

c. Pipe: Creates a template for a full-circle pipe weld but can also be modified to
any weld item that contains a pipe. See section 6-7.

d. Multipass: Creates a Multipass template. See section 6-10.

e. Touch Sense “Bump”: Creates a new touch node to automatically correct the
welds that follows. See section 6-11 for more details.
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6. Offset: Offers moving/rotating and/or copying existing weld(s). Please note that this
feature is only active when all points in all welds are set.

7. 3D: Opens the 3D viewer universe of BotX Tool, where all active welds are visualized in 3D.

It is also possible to make small adjustments directly from the 3D universe. See section
6.19.

8. Run flow: Control the program execution flow, see more below in section 6.22.

6.2 Creating a New Program

1. Select the Program tab.

et O o (2 R IPS—

Q _ Graphics Variables
> Advanced )
1 X Variables Setup

program
p i Here you can program your robet to do tasks.
W URCaps E =| <empty>

To program your robot, select the nodes from the Node List and they will appear on
BotX the Program Tree.

Weld .
parameters Node List Program Tree
Q
i 3
4% oo xXxEBED

O Add Before Start Sequence

[ Program Locps Forever

Q© o ‘ 000 : @

2. Select URCaps > BotX.

<unnamed=*

i PR

Fur ve o
> Advanced )
1 X Variables Setup

Program
= 2 v Robot Program Here you can program your robot to do tasks
«~ URCaps 3 L= <empty>
To program your robot, select the nodes from the Node List and they will appear on
the Program Tree.

Weld

C37B
R+ ﬁ‘ pr—

parameters Node List Program Tree
S Q
Al 3
A% oo KEBREZ

O Add Before Start Sequence

[ Program Loops Forever

23S XBRTE

ONormaI % ° 0 o simulation ()
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3. Select the yellow Init_point node.

Z % Q

C37B
Lm a 41B1

Run i
Q _ Graphics Variables
Advanced

3 ¢ v BotX
“ URCaps ™
v orcee: [N Red-D-Arc
Weld

parameters

Add new...
LA A D
| Weld | Tack ] Pipe | '
Go to...
Offset | 3D | | Run flow |

23S XBRTE

ONormaI —————— ° 0 o simulation ()

4. Move the arm to the desired Init_point location. This point will act as the starting

location for the program. Set the point by selecting Set Waypoint on the UR pendant >
OK.

' C37B
B RN oo =

> Advanced

L X Variables Setup Waypoint
\/ URCaps 3 ¢ v BotX [(Z | nit_point S
4 @ b Move]
Weld
parameters

| Edit pose |

@ Stop at this point @ Use shared parameters

O Blend with radius O Joint Speed 60
0 Joint Acceleration 80
O Time 2.0

285 XxEBHEZ [+ | Adaunti

o Normal ¢ simulation ()
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<unnamed=>*

default*

Bon){

TCP Position Robot Tool Position
Feature Active TCP
iow ~1lTce x[-15.3602/in  Rx| 2.784]rad
v [-35.9287)in  Rv| -1.747|rad
+]
z| -7.2759/in  RZz| -1.036|rad
Joint Position
[}: e Base 55.91 °
L} + I 1
TCP Orientation
Shoulder -67.39 °
i ! : :
Elbow 67.15 °©
[
[ 1
- Wrist 1 -96.10 °
[ 1
O 8 Wrist 2 -85.86 °
OK Cancel L 1
Wrist 3 -59.13 °
ﬂ? Home AAlign ’-‘l' Freedrive 1

o Normal

6.3 Add New Weld Sequence
1. Select the BotX Node in the program tree.

v URCaps
BotX (b&ta) 5

Weld
parameters

2__¥ Robot Program
3 ¢ v BotX (beta)
4 s viove)

® Init_point

Variables

o 0 o simulation (]

Red-D-Arc

Add new...
< . 2 2 4
< /&:’ix H /A ’ &\U/ ’ .
[ Weld | Tack A Pipe |
’ 3D | ’ Run flow ‘

L R A NS g Nl =

C0

O Normal
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Speed 100%
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2. Select Weld and a new weld segment will appear at the bottom of the program tree.

O\ _ Graphics Variables

L Veriables Setup

2 ¥ R Proram

~ URCaps 3 ¢ v BotX (beta)

g Red-D-Arc

4
BotX (beta) 5§ @ Init_point
Weld 6 ? v Weld
parameters 7 = Approach
8 ® v Weld start
9 = Add new...
10 = Exit
i [ 2 N 4
p S [//\ %\\x
N CA f F >
[ Weld || Tack | Pipe ) !
Go to...

3D I ‘ Run flow '

*¥SCXBRTZ
O Normal > coend 100% - ° 0 O .?w'numtqo-w.

3. Select the yellow Node in the segment allowing the weld page to open in the right-side
menu.

M2 4 QE e D m ok e =

Marcial

[P aati

0\ m Graphics Variables

> Advanced
1 x
Variables Setup Weld

> Templates 2 ¥ Robot Program
\/ URCaps 3 ¢ v BotX (beta)
a ? b Move)
BotX(beta) o @ Init point _ Parameters Offset Bop{
TR | =
Weld /2 BotX (beta) Mode

parameters 7 - Approach
8 9 v Weld start
9 - .
10 - Exit

9,
£y
Weld start
The point where the welding starts 0

I Weld path

One or more points defining the
welding path

) o \ |
I Exit 8
One or more points exiting the ﬂ I
weld
'R - xsnd BB 2=

4. Select the Approach box on the right-hand side menu.
Physically move the arm to the location of the approach point desired.

Press the quick flashing Blue Button to capture the waypoint location. The yellow
Approach node in the program tree will be White when saved.
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(2 e Rve

Program

) Basic q _ Graphics Variables
> Advanced 1 X Variables Setup Weld
> Templates 2 v Robot Program

W URCaps 3 ¢ v BotX (beta)
? b Move/
- sop¢

4
BotX (beta) @ Init_point
6 o
Weld 2 BotX (beta) Mode

Weld
8 v el
9 = ey
10 - Exit &
’ ' / 7.0
£FY

parameters
Weld start
The point where the welding starts . 0

Weld path

One or more points defining the
welding path

® [ ] V)
Exit
One or more points exiting the
weld

*¥OSCKBPRATE

@ - — 00O @

5. Select the Weld Start box on the right-side menu.
Physically move the arm to the desired weld start position.

Press the quick flashing Blue Button to capture the waypoint location.
Note: The Weld Node will remain Yellow when saved.

<unnameds* [3 - H
i New. Open Save

default*

Q _ Graphics Variables

W =

1 X Variables Setup
) Templates 2 v Robot Program Weld
v URCaps 3 ¢ v BotX (beta)
4 9 & Movel
BotX (beta) ¢ ® Init_point _ —— p—— sor){
Weld 6 ? v Wekd — — — SO
parameters =) Apprasch weld 2 BotX (beta) Mode
8 9 ¥ Weld start
9 - K Approach
10 - Exit One or more points approaching
" . the weld
Weld path / £ \
One or more points defining the L ] \
welding path ( \
Exit \
One or more points exiting the
weld

S xBRATT

O Normal
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6. Select the Weld Path box from the right-side menu as shown below:

Physically move the arm to the location of the desired location.

12 e Rve

New open
0\ _ Graphics Variables

Weld

> Basic

1 X Variables Setup
2 ¥ Robot Program
3 ¢ v BotX (beta)

9 b Move/

4
BotX (beta) © Init_point — parameters Offset sop{
Weld 6 v Wed
parameters — Weld /2 BotX (beta) Mode

8 ? v Weld start

o - ; Approach

10 = Exit One or more points approaching

the weld
I 13
I Weld start

The point where the welding starts ! (] D
' T )
® ° [
Exit
One or more points exiting the
weld

RIS XKBPBETE

O Normal

In the Weld Path you can place as many points as desired or necessary; by
pressing the Blue Button these points will be saved and appear on the program
tree as nodes under the Weld Start. The last position will be where the arc
termination or weld ends.

i et
> Templates 2 ¥ Robot Program
v URCaps 3 ¢ v BotX (beta)

9 b Move/

4
BotX (beta) © Init_point _ Parameters Offset sop{
Weld 65 9 v Wew
parameters Weld /2 BotX (beta) Mode

8

of o

= Approach
? v Weld start
= |inear 1 I Approach

1 - Exit ©One or more points approaching
the weld

-

I Weld start

The point where the welding starts t G

Exit
One o more points exiting the
weld

RIS XKBPBETE

O Normal
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7. Select Exit on the right-side menu.

Physically move the arm to the location of the desired exit.

H o

s "

> L 1 X Variables Setup Weld
> Templates 2 v Robot Program

“/ URCaps 3 ¢ v BotX (beta)

Q@ o Move/

© Init_point _ Parameters Offset BD%

? v Wexd
= Approach Weld 2 BotX (beta) Mode

? v Weld start
=i Linear_1 I Approach

- Exit One or more points approaching .
the weld o
L¥]
Weld start b
The point where the welding starts
= \

Weld path
©One or more points defining the
welding path

ISP

8164
er a 81B7

BotX (beta)

Weld
parameters

©®NOoO U

-
=
15

L R A NSl g Nl =

ONornml ° O O L‘imumrwv.

8. Press the quick flashing Blue Button to capture the exit point, the Yellow exit node will
turn White when saved.

were B W
Run ove 0 7 New..  Open  Save
> Sovences 1 X Variables Setup Weld
> Templates 2 v Robot Program

W URCaps 3 @ v BotX (beta)

8164 =
[[R+] ﬂ‘ e —

4 Q@ « Move/
BotX (beta) ® Init point _ e Offset Bop){
Weld 6 ? v Wernd
parameters B —— Weld 2 BotX (beta) Mode

8 ? v Weld start

-

@,
- Exit One or more points approaching
: the weld P
’ £¥X] \

Weld start )
The point where the welding starts
\\

I Weld path

One or more points defining the ® ®
welding path

S xXxBRpEZ
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6.4 Programming a Linear Weld

1. Select the BotX node in the program tree.

Weld can be used for both linear and complex geometries.

de & ew. Oper Save.
Q _ Graphics Variables
Advanced
3 9 v BotX
\ URCaps (3 ® v Borx -
_ Red-D-Arc

Hob 5 @ Init_point
Weld

parameters

Add new...
1 3 %ﬁ %
< \ ‘_ @ >
\ Weld J | Tack [l Pipe | 1
Go to...

Offset | 3D | | Run flow |

Prog

- ew. ope ave.
> Advanced .
1 X Variables Setup Weld
v/ URCaps 3 ¢ ¥ BotxX
4 ¢ b Movel
5

BotX Parameters Offset BO%

wei wea & BotX Mode
parameters = Acproac

8 9 v Weld start

9 - <empty>

10 = Exit

Weld start
The point where the welding starts

Weld path
One or more points defining the

welding path

Exit
One or more points exiting the
weld

489S XBHEE
O Normal : ° 0 o Sirm”amn.
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3. Select the Approach box on the right-hand side menu. Physically move the arm to the
desired location.

4. Press the quick flashing Blue Button to capture the waypoint location. The Approach node
will turn White in the program tree when saved.

c378 —
] ? 4181 —

m oo -
Q\ _ Graphics Variables
> Advanced .
1 X Variables Setup Weld
W URCaps 3 ¢ v Botx

4 ¢ ¢ Movel
BotX 5 @ Init_point Parameters Offset BO%
Weld & ¢y Weld BotX Mode
parameters 7 = Approach
8 ? Vv Weld start
9 - <empty>

10 - Exit
a4 I

Weld start
The point where the welding starts

Weld path
One or more peints defining the
welding path

Exit
One or more points exiting the
wel

O Normal ‘ ° 0 O simutation ()

5. Toggle to the Weld Start by pressing and holding the lower (normally) Blue Button on the
tool OR select the Weld Start box on the right-side menu. Physically move the arm to the
weld start desired position.

6. Press the quick flashing Blue Button to capture the waypoint location. The Weld Start
node will remain yellow when the weld path point is saved.

default*

aun og
q _ Graphics Variables
> Advanced .

1 X Variables Setup Weld
v URCaps 3 = RDA OTC

4 @ v Botx

<unnameds* c378 —
,!} : E LR+ ﬂ 4181 —

Manusl

BotX 5 ¢ @ Move Parameters Offset BO%
Weld 6 @ Init_point Weld 2 BotX Mode
parameters 7 e lv Weld

8 = Approach

9 ? v Weld start Approach

10 = <ermpty> One or more points approaching

- the weld
q 11 - Exit I+

Weld path
One or more points defining the
welding path

Exit
One or more points exiting the
weld

o Normal : ° 0 O S\rrn,Math:-n.
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7. Toggle to the Weld Path by pressing and holding the lower (normally) Blue Button on the
tool OR select the Weld Path box in the right-side menu. Physically move the arm to the
location of the desired point.

8. Saved the desired Weld Path location(s) by using the Blue Button.

In the Weld Path as many points as desired or necessary can be saved. These |
locations will show on the program tree as new nodes under Weld Start.

9. Toggle to the Exit by pressing and holding the lower (normally) Blue Button on the tool OR
select Exit on the right-side menu. Physically move the arm to the location of the desired
exit.

Press the quick flashing Blue Button to capture the waypoint location. The

yellow Exit Node will turn white when saved.

6.5 Programming a Circle

This function is used when many of the welds are circular and nearly perfectly round.

1. Select the BotX node in the program tree.

c378 —
LR ? 4181 —

e o Log
> Advanced N
1 X Variables Setup

? v Robot Program
e -
Red-D-ArC X

BotX 5 @ Init_point

Weld
parameters

Go to...
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2. Select Pipe from the right-side menu.

RE 2+ QM Comou

N e
> savarces |
2 3 novo rogram
i ¢ w BoiX
RN e Red-D-Arc

Batx 5 @ Ink_point

Weld
parameters
Add new
1 P ___"'}tﬁ
4 4 [ >
Wield !
Go to...

A flow

S5 XBBEEZ

2 P Q

de o
R . i en..  Open.  Save
> Advanced )
1 X Variables Setup Weld
> Templates 2 ¥ Robot Program
v/ URCaps 3 9 ¥ BotX
4 @ b Move)

® |nit poin _ Parameters Offset BD%

BotX

Weld 5 ¢ v Ppe Pipe BotX Mode

parameters = Aoresc

8 9 ¥ Weld start
9 = Circular 1
10 -| Exit
A I

Weld start
The point where the welding starts

Weld path
One or more points defining the
welding path

Exit
One or more points exiting the
wel

Qe — 00O @
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4. Select the Approach box on the right-hand side menu.
Physically move the arm to the location of the approach point desired.

Press the quick flashing Blue Button to capture the waypoint location. The yellow
Approach node in the program tree will be white when saved.

i o Log
> Advanced .
1 X Variables Setup Weld
v/ URCaps 3 9 ¥ BotX
4 ¢ b Movel
BotX 5 ® Init_point
Weld 2

parameters 7 — Approach

S ¥ v eld star
9 = Circular_1
10 = Exit
Ll I

Weld start
The point where the welding starts

Parameters Offset BO%
Pipe /& BotX Mode

Weld path
One or more points defining the
weldins

elding path

Exit
One or more points exiting the
weld

° 0 o simutation ()

5. Toggle to the Weld Start by pressing and holding the lower (normally) Blue Button on the
tool OR select the Weld Start box on the right-side menu.

Physically move the arm to the desired weld start position.

Press the quick flashing Blue Button to capture the waypoint location. The Weld Start
node will remain yellow when the point is saved.
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run ram 1 _ -
> Advanced .
1 X Variables Setup Weld
2 (7] Robot Program
v/ URCaps 3 ¢ ¥ BotxX
¢ b Move|

4
= 5 @ Init_point Parameters Offset BOX
e e +[vlied Pipe BotX Mode
parameters 7 = Approach

8 ? v Weld start

9 = Circular_1 Approach

10 = Exit One or more points approaching

the weld

Weld path
One or more points defining the
welding path

e

Exit
One or more points exiting the
wel

t B SoNea- Nl §=

o Normal

6. Toggle to the Weld Path by pressing and holding the lower (normally) Blue Button on the
tool OR select the Weld Path box in the right-side menu.

Physically move the arm to the location of the desired point. Approximately 120
degrees from the start of the waypoint. Save waypoint location by pressing the Red
Button

Move the arm to the next location approximately 120 degrees from the previous
point. Save waypoint location by pressing the Red Button.

These locations will show on the program tree as a new node called Circular_X under
Weld Start.

When the 3 points are saved the Weld Start and Circular_X Node will be white.

eun og ____
> Advanced -
1 X Variables Setup Weld
« URCaps 3 @ v Botx
¢ «b Move|

4
=2 5 ® Init_point Parameters Offset 30%
Weld o +lvidEs Pipe BotX Mode
parameters 7 p— Approach

8 9 v Weld start

8 = Circular_1 Approach

10 = Exit One or more paints approaching

the weld

Weld start
The point where the welding starts

Exit
One or more points exiting the
weld

489S XBHEE
o Normal 37 ° 0 o Sil’l‘n,ﬂath:-n.
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C37B
L'm a 41B1

o y U o ___
> Advanced .

1 X Variables Setup Weld
> Templates 2 ¥ Robot Program

4 ¢ % Movel
BotX 5 @ Init_point _ Parameters Offset 50%
Weld g +[vied Pipe 2 BotX Mode
parameters 7 — Approach

8 9 v Weld start

10 - EXit &Tﬁ;?m points approaching

Weld start
The point where the welding starts

Exit
One or more points exiting the
wel

435X BBEZ
o Nermal 7 o 0 o E\rru,ﬂath.:-n.

7. Toggle to the Exit by pressing and holding the lower (normally) Blue Button on the tool OR
select Exit on the right-side menu.

Physically move the arm to the location of the desired exit.

Press the quick flashing Blue Button to capture the waypoint location. The yellow
Exit Node will turn white when saved.

d g ) s
- . ; ew. Opan Save.
> Advanced .
1 X Variables Setup Weld
v/ URCaps 3 ¢ ¥ BotxX
¢ b Move|

4
e e +[vlied Pipe BotX Mode
parameters 7 = Approach
8 9 v Weld start
8 = Circular_1 Approach
10 = Exit One or more paints approaching
the weld

Weld start
The point where the welding starts

I Weld path ®

One or more points defining the
welding path

o Normal ‘ ° 0 o simutation ()
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C37B
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Variables
> Advanced )
1 X Variables Setup Weld
> Templates 2 v Robot Program
v URCaps 3 @ ¥ BotX
4 ¢ b Move|
BotX 5 ® Init_poirt Parameters Offset BOX
Weld 6 @ v Pipe Pipe /2 BotX Mode
parameters 7 = Approach
8 ¢ v Weld start
=l = Approach
10 - Exit One or more points approaching
the weld
il I
Weld start

o Normal

6.6 Ellipse

1.

O Normal

1 X Variables Setup
v URCaps 3 9 v BotX (beta)
o ¢ o Red-D-Arc
BotX (beta) 5 © Init_point
Weld
parameters
Add new...
' r 2\ /% )
< . / A g %
[ Weld ] { Tack A Pipe ] !
x
Go to...
| 3D ‘ ’ Run flow ‘

The point where the welding starts

Weld path
One or more points defining the
welding path

o 0 o simulation ()

Select the BotX node in the program tree.

Variables

X - Nl =

000 @
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2. Select Weld from the right-side menu.

n o Lo
Q _ Graphics Variables
1 X Variables Setup

2 ¥ Robot Program
3 ¢ v BotX (beta) .
 + Red-D-Arc
BotX (beta) 5 ® Init_point BOT
Weld 6 ? v Weld 2
parameters 7 - Approach
8 ? v Weld start
9

Add new...

v » 4 = B
J & H [ H &f/ Lp
[ Weld ][ Tack ][ Pipe S

-
<)

= Exit

-

Go to...

3D Run flow ‘

L R B RS Nl =

O Normal

3. Select the yellow Weld Node
IS 2 ¢ QH

default*

1 X Variables Setup Weld
> Templates 2 v Robot Program
\/ URCaps 3 @ v BotX (beta)
4 @ & Movel
BotX (beta) 5 @® Init_point _ Parameters Offset BD%
Weld 6 ? v Weld
parameters - & Aporoach Weld 2/ BotX (beta) Mode
8 ? v Weld start
9

10 - Exit
‘ ' W /o
Y _______________ L¥
Weld start
The point where the welding starts 0

¥ Weld path \
One or more points defining the L ] ®

L R B RSl N =

O Normal

4. Select the Approach box on the right-hand side menu. Physically move the arm to the
location of the approach point desired.

Press the quick flashing Blue Button to capture the waypoint location. The yellow
Approach node in the program tree will be white when saved.

5. Toggle to the Weld Start by pressing and holding the lower (normally) Blue Button on the
tool OR select the Weld Start box on the right-side menu.

Physically move the arm to the desired position of the weld start.
Press the quick flashing Blue Button to capture the waypoint location. The Weld Start

node will remain yellow when the point is saved.
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6. Toggle to the Weld Path by pressing and holding the lower (normally) Blue Button on the
tool OR select the Weld Path box in the right-side menu.

Physically move the arm to the location of the desired point. Approximately 90
degrees from the weld start waypoint.
Save waypoint location by pressing the Red Button

Once you press the Red Button, the Blue Button will go off and that is the only
way you will know that way point was saved. There will be no change to the
pendant.

/ 7

Each circle require 2 circular points saved by pushing the Red Button.

7. Move the arm to the next location approximately 90 degrees from the previous point. Save
waypoint location by pressing the Red Button

These locations will show on the program tree as a new node called Circular_X under
Weld Start. This saves the first half of the radius of the full circle.
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Red-D-Arc

+ Q2 H
pe=—

Bon){

c3’g =—
M e =

Variables

Han
Graphics

> rovrees |
> Terwes

1 X Variables Setup
2 ¥ Robot Program
3 ¢ v BotX (beta)

Weld

e

4 9 o Move|
BN - o e o [ ewme |
Weld 6 9 v weld X
parameters 7 - Approach Wekl f

8 ® v Weld start

9 = Circular_1 Approach

10 = Exkt One or mor

q " the weld

Weld start

|

The point whe

Parameters

BotX (beta) Mode

Offset

sop{

re the welding starts

Weld path
one or more
welding path

|

L R B NS N ol =

points defining the

= A

° 0 o s-i-'n_.|.ar_i.;.—-‘.

O Normal

8. Move the arm to the next location approximately
Save waypoint location by pressing the Red Button

90 degrees from the previous point.

9. Move the arm to the final location of the circle to tie in the end of the weld to the weld
start. Save waypoint location by pressing the Red Button.

These locations will show on the program tree as a

new node called Circular_X under Weld

Start. This saves the second half of the radius of the full circle.

10. Toggle to the Exit by pressing and holding the lower (normally) Blue Button on the tool
OR select Exit on the right-side menu. Physically move the arm to the location of the desired
exit. Press the quick flashing Blue Button to capture the waypoint location. The yellow Exit

Node will turn white when saved.

6.7 Programming a Tack Weld
1. Select the BotX Node in the program tree.

RIS 2 & & M

Add new tack poir
»

a4 11 -

Add new air point

Add new...

23S XBRES

O Normal

el oo
Q _ Graphics Variables
Advanc
> romces S -
> Templates 2w Robot Program
3 ¢ ¥ BotX (beta)
N URCaps
S EE e e sor{
BotX (beta) S — Tocks
Weld 6 ? ¥ Weld start
parameters 7 = Linear_1
8 = Exit
9 - RDA OTC
Red Button (top)
10 @ v Tack

Blue button (bottom)

nt

‘ + Tack point ‘ ‘ + Air point ‘
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2. Select the Tack.
A new weld segment will appear in the program tree.

3. Move the arm to the desired location of an Air Point and capture the location using the
Blue Button.

Y -

BRRRRR invistation  Move

L X Varisbles Setup
> Templates 2 ¥ Robot Program

3 ¢ v BotX (beta)
“ URCaps
BotX (beta) & In

Qi

Tack

parameters

N e
O\ _ Graphics Variables

Tack

Red Button (top)
Add new tack point
r

-

Blue button {bottom)
Add new air point

Add new...

*$SCKBRATZ

’ + Tack point ‘ + Alr point

0 Normal

4. Move the arm to the desired location of a Tack Weld and capture the location using the
Red Button.

Repeat steps 3 & 4 as necessary.

Q [NEsmmendl] creenics  varisbies

) Lo 1 X Variables Setup Tack

v URCaps 3 9 v BotX (beta)

N o SR e sor){

BotX (beta) ®

Weld ?® v Tack Tk
parameters = Air point
= Tack point
= Alr point 2
Red Button (top)

= Tack point 2

Add new tack point
r

-

Blue button (bottom)

Add new air point

Add new...

+ Tack point + Air point
t E A-Neat g Nl == ‘

O Normal
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Once you have created your tack points, under parameters you can change the tack
time and the distance the torch retracts.

RIS 2 ¢ QM

> Reaoest 1 X Variables Setup Tack
> Templates 2 ¥ Robot Program

3 ¢ v BotX (beta)
v URCaps

4
BotX (betal ¢ @ Init_point
Weld 6 ? v Tack
Rerameters = Air point 6
8 == Tack point o
9
10

-

- Alr point 2 .‘/
= Tack point 2 4 i
: =@
(@ Retraction 3.94)in
Tack time 0.5/s @

A3 KBRDE

6.8 Programming Stitch Welds

1. Select the Weld
2. Select Parameters > Weaving.
3. Select the stitch tab.

Q2 & QH

e [ W
Q _ Graphles Warlables

1 X Varables Setup
4 v Robot Program Weld
W8 w Botx

4 ¥ o Mowa|

Wald & ¢ % Weld3
;

= Approach Ganaral Anglas Comers |- Slope |
8 # ¥ ‘Weld start
10

- Euit Stitch

i

-
—

Page 1 Page 2
ME wed and

@0 Marual separaion

@ start offsst [ gmm @ @ @0
(@) weid lengzh |_16nl11 @

(B rumber of weids |: x

@ @ ® @=

*$ScxXxBPHE@EZ

46 XSR Owner/User Manual ©2025 Airgas, Inc. 6/2025R4


https://www.red-d-arc.com/en-us/
https://www.red-d-arc.com/en-us/rda-equipment-nav/equipment/weld-automation/botx-welding-cobot/5637190367.c
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Bon){

Stiteh

Page | ‘ Page ?

0 0 00

(OF Wederd

@:I Manial sepération

Quaome [ o ® @ Qo
(@) Weld g jn.m @ '
e oines | 3y

0, Qo)

1. Unselect if each weld segment
In a circle requires space
between.

2. Select f setting the distance
between welds manually is
desired. When selected an
input box for 6 appears.

RS2 ¢ QH

Variables
1 X Variables Setup Weld
) Templates 2 v Robot Program
v/ URCaps 3 @ v BotX (beta)
a ? v Weld
BotXi(Retall s = Approach How To _ Offset Bon){
Weld 6 ? v Weld start ~ <
Rl . bt [cenerat || avoes || comers | >
8 = Exit
9 = RDAOTC OoOw OW Ouu Configure £
Stitch
4 I
i %‘"Z e @ ® 0
i
Air speed 236.22|in/min
Retraction D}mm
O Allow merge @ @ @D
~~ ”
\
Day, Dog)
28OS xBBTT
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6.9 Programming Multi-pass Welds
1. Select the BotX Node in the program tree.

Q _ Graphlcs Variables

1 X variables Setup
1 ® Robot Program
3 ¢ v BocX

4 % o Movs/

2 T Red-D-Arc
w0 BOT.

Add new
" —
. [ / ™~ E]
4= e N "
4 if Ny >
Tack Pipe Multipass
Go to...
A F

230X BBHEED | conccpreaniams

2. Select Multipass from the right-side menu.

Bo
. g
Q _ Graphics Variables
-
1 X Variables Setup Multipass
> Templates 2 ¥ Robot Program P

3 ¢ v Botx
W URCaps
B (o Bop{

4
R 5 @ Init_point
weid 5 :
parameters 7 N P Multipass

8 = h R

Apread Multipass
9 v Weld start
10 =| <empty> Introduction 1
a 11 - Exit >

* This is a multipass node, used for malking multipass welds.
* Each pass under it is a standard weld, with an approach, a welding path, and an exit.

O Normal : ° 0 O Su‘u‘n,uathznn.

3. Select the Multipass node in the program tree and review the on-screen instructions in the
How-To tab shown below:
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Program

W URCaps

BotX

Weld
parameters

Program

W URCaps

BotX

Weld
parameters

o Normal

run | Pragram

1 X Variables Setup
2 ¥ Robot Program

3 ¢ ¥ BotxX

4 ¢ b Move|

5 @ Init_point

6 ? ¥ Multipass

7 9 ¥ Pass1

8 = Approach
9 ? ¥ Weld start
10

11

23S KBPERET

1 X Variables Setup
2 ¥ Robot Program

3 ¢ v Botx

4 ¢ ¢ Movel

5 © Init_point

6 ? ¥ Multipass

7 ® ¥ Pass1

8 = Approach
9 ® ¥ Weld start
10 -

11 = Exit

9o XKPHEE

BOT,

Q _ Graphics Variables

Multipass

Multipass &

Multipass

Introduction 2

3
*Go to Passes - New pass, to automatically generate a new pass from a previous
one, using given parameters,

* Use the table under Passes, to get an overview of the passes

*You can also use the table to edit passes, and to manage which passes should be
welded

DDEQ ——
E92A —

Q _ Graphics Variables

Multipass

_ Passes Offset BO%

Multipass &

Step 2

Malke as many passes as you need

* Generate a new pass from the previous automatically.

* Edit it if you want

* Weld it. i

* Repeat

DDEQ ——
E92A —

Q _ Graphics Variables

49

-
1 X Variables Setup
> Templates 2 v Robot Program

Multipass

3 ¢ v Botx
W URCaps
a0 ¢ % o = - Bop(
R 5 @ Init_point
Weld 6 ¢ v Multipass N
parameters 7 o v Pass 1 Multipass
8 = Approach Step 3
9 ¢ ¥ Weld start
10 The finished muitipass program
a 11 I

* Save it and weld all passes in one go the next time.

TR A-NS N |
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4. After reviewing the steps, select Pass 1 node in the program tree. Follow the guided
programming to assign the appropriate waypoint to the Approach, Weld Start, Weld Path,
and Exit nodes. Once all Pass 1 nodes are white, select the Multipass node. On the right-
hand side menu select the Passes tab.

Q _ Graphics Variables
> Advanced )
1 X Variables Setup Multipass

3 @ v BotX
W URCaps
"t s _reere (Y o sopX
BotX

a4
5 @_Init_poin
o - ® Plane:Base £}
BEEmetEEl 7 T ¥ Pass @ Up Ou WA TA SO EO | War Wed
8 = Approach [in] [in] [°1 [l [in] [in] [s] =
9 @ W Weld start ~ Pass 1 0 0 1403 -16 o0 0 0 ]
10 = Linear_1
411 = Exit »

Press New pass to create new passes

5%

[ 4
o ° °

DDEQ =——
(R+] ﬂ‘ ———

amed>
eun | prag ) o9 =
Q\ _ Graphics Variables
> Advanced .
1 X Variables Setup Multipass
2 ¥ Rabot Program P

3 @ v BotX
W URCaps
e vewre SR o sop{
BotX

a
5 © Init_point
Weld 6 ¢ |v Muttipass © Plane:Base £
parameters 7 ¢ ¥ Pass 1 @ Up o WA TA SO EO | war Wed
g = approach it 1 ) [l Gl | 8]
9 v Weld start ~ Pass1 0 -0 1403 -1.6 (] 0 (] o]
10 = Linear_1
411 - Exit »

Press New pass to create new passes

9%

[ <
v [ 2 L 4
"bex |! m: ‘Welding side
o Normal : _ ° 0 O Su‘u‘.w,uath:-n.
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6. In the pass window follow the on-screen selections to determine the offset in the desired
direction for the next pass. Once the offsets are input, select Make a new pass in the lower
right of the screen.

L &

i

Graphics Variables

QU commana

> Advanced )
1 X Variables Setup Multipass
> Templates 2 v Robot Program P
3 ¢ ¥ BotX
URCaps
ElziE 5 @ Init_point © Plonebase &
Weld 6 @ |¥ Mutipass ane:Base
parameters 7 9 ¥ Pass 1
8 = Approach (D Reference pass pat o
9 ? ¥ Weld start \
10 = Linear_1 @
411 — Exit 3 Jo°
@ -
@or g s
@ [ c ol o
@ Travel [ 1d° %
J

o Normal

Make sure to select the correct Reference pass and Welding Side during your selections. If a
new start location is needed use the Teach start button to assign a new way point. Using 3D
Viewer would help you understand if the selections made are accurate see section 6.17.

<unn;

o [esmmanal

H

DDEO0 =——
(R+] ’J‘§ Faza —

Graphics Variables

> Advanced .

1 X Variables Setup
> Templates 2 v Robot Program
v URCaps 3 ¢ v BotX

¢ b Move|

4
BotX 5 @ Init_point
Weld 6 ¢ ¥ Multipass
parameters 7 ® ¥ Pass 1
8 = Approach
9 ¢ v Weld start
10 = Linear_1
a1l - Exit

TR A-NS g Ncl |

O Normal
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7. When making a new pass is selected the system will add a new pass to the program tree
and to the list of passes.

24 QH

= - ew..  Open Save
-
1 X Variables Setup Multipass

3 @ v BotX
URCaps
e  vewre R o Bop{

4
BotX 5 @ Init_point
Weld 6 ¢ |v Mutipass ® Plane Base £
[FCIE==0 ® v Pass 1 @ Up ou WA TA SO EO | war Weld
8 — Approach fn]  Onl (1 [°1  0Onl  Gm | [s] O
9 ¢ v Weld start ~ffPass 1 0 0 1403 -16 0 0 0 )
10 = Linear_1 Pass 2 0 01 45 10 0 0 0 g)
411 = Euit 3

9 ¥ Pass?2
= Approach
¢ ¥ Weld start

= Linear_1
= Exit

v

o Normal

Continue using step 7 until the desired weld passes are programmed.

NOTE: To understand what the chart abbreviations are use the on-screen information
button.

Q _ Graphics Variables
-

1 X Variables Setup Multipass
> Templates 2 v Robot Program P

3 ¢ v BotX
WV URCaps
o S sop{

a
BotX 5 @ Init_point
Weld 6 ¢ |v Mutipass ®Plane:Base £}
parameters 7 © v Pass 1 ' @ ' Up out WA TA so o | war Wed

g — Approach [in] [in] [°1 [°1 [in] [in] [s] )

9 ® v Weld start ~ Pass1 o] -0 1403 -16 ) Q ) ]

10 = Linear_1 Pass 2 0 -0.1 45 10 4] 0 4] ]

411 - Exit 3

12 9 ¥ Pass2

13 = Approach

14 ¢ ¥ Weld start

15 = Linear_1

16 = Exit

-~

‘Welding side Save / Load
O Normal ‘ ° 0 O 5\!‘|‘|LHE:UEIV'\.
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Run | agra n (ig . en ave.

> Templates 2 ¥ Robot Program Multlpass
3 9 v BotX (beta)
W URCaps
AT howro [P oree sop){
BotX (beta) 5 ® Init_point © Plane:Base £
Weld 6 ? v Multipass enetase
EESNISE 7 ? v Pass1 @ Up Out WA TA SO EO | war Wed
8 = Approach [in] [in] [*] [°1 [in] [in] [s] =
9 ? v Weld start ~ | Up (Up): Up In the selected plane
= = <empr Out (Out): Out relative to the chosen side
411 - Exit I*

WA (Work): Angle up from horizontal

TA (Travel): Push (+) or pull (-) angle

SO (Start offset): Extend (-) or crop (+) the start
EO (End offset): Extend (+) or crop (-) the end
Wait (Wait): Wait time for cool down

Weld (Weld): Weld the pass, or don't weld the pass

.- . b X . E 1 @ Welding side [,S,Jlll [ Save / Load J
O Herme! Speed 100% ° 0 O S"Wmm.

6.10 Touch Sense “Bump”

Touch Sense “Bump” is a force-based locating tool to search for and identify the workpiece
when there are minor deviations in the placement of the workpiece. This node creates a
search program that will run each time a program is run.

1. Before using touch sense, go to the Installation tab > URCaps > BotX Configuration >
Settings.

2. Measure the nozzle diameter at the largest part of the nozzle, as this is the place of the
nozzle that will be used for sensing.

og

BotX (beta) Configuration

> safety URCap Version: Robot Serlalnumber Key ID. 0 Welding config
1.11.9-Beta2 BotX 20225205249 1182320341 RDA OTC
> Features 257 days left
) Fieldbus Flange 3D universe BD"X

W URCa
i Default weld profile speed limit (i)
BotX (beta) - ° »
Configuration, Max tool speed ”"‘»

Welding =
Configuration L

[m] Prevent program loop If start button
Load Isn't used

(Gas cup diameter in )

[ Enable circle validation

O Normal
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3. Create a weld.

QI8 2 ¢ H

Q _ Graphics Variables

Touch sense

1 X Variables Setup
2 w Robot Program
p FarX (hata)

3
& $ENS5ing, and then offset the pat
4 e offset will apply untl It IS reset, or
BotX (beta) 5
Weld 6 InGert this node before the parts of the program you want 1o automatically offset
parameters 7
8

Select node function

10 ¢ ¥ Touch sense
11 - [

Thorough search Quick search Clear offset

9SS XKBERET

O Mormal

4. Once a weld piece has been created, add in Touch Sense by selecting the BotX Node and
choosing Touch Sense from the Add New... carousel.

RIS 2 ¢ & H

o

A = Ham Opar. Save
> Basic Q _ Graphics Variables

) RoERpERs 1 X Variables Setup
> Templates 2 ¥ Robot Program
v URCaps 3 % v BotX (beta)
Vv urces Red-D-Arc
BotX (beta) 5 @ Init_point
Weld 6 0 ¥ Weld
parameters i = Approach
2 ® ¥ Weld start
9 = LInear_1 Add new...
10 = Exit |
1 3 _éfi.-‘\
< 0
Touch sense
(3
Go to...
Offset | | 3D ‘ Run fiow

o Mormal

NOTE: The Touch Sense node will be added to the bottom of the weld tree; it will need to be
moved up in the program tree before the weld segment that it needs to sense. Use the
arrows at the bottom of the screen to do so.
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P82 ¢ 2H

[P

1 X Variables Setup

3 ¥ Bc L
v URCaps 3 ® oty bee) The robot wil search for the work plece using force sensing, and then offset the path

4 @ o Mowvel to match the actual position of the work piece. The offsat will apply unti it is resat, or
BotX (beta) 5 S untll the next Touch sense node is reached.
Weld & ¢ ¥ Touch sense Insert this node before the parts of the program you want to automatically offset,
parameters 7 &

8 P ¥ Weld

% Salect node function
2 = approach
10 ® ¥ ‘Weld start
4 11 = Linear_1 »
12 - Exit Thorough search Quick search Clear offset
%

Touch sense in a plane (20)
The robot wil search for a flat part of the work piece.

With this method the work plece can be rotated In the plane, but only moved in the

search direction.
| Confirm

NOTE: Quick Search uses one direction of travel to locate the work piece. Click quick search
to add the programming node to the Work Tree.

N
Advanced
L X Vribies Setup

“/ URCaps 3 ? ¥ BotX (beta)
DA ;o How To

4
BotX (beta) 5 @ Int_polnt
Weld 6 ? ¥ Touch sense Touch pOIntS
parameaters 7 = Search
8 ¢ v Weld Touch poirts are points where the gas cup is in cortact with
g o the work pisce
- Aporoack
16 9- 5] Weid stort The touch points are the points the robat will try to find whan

. the search Is starte
- Linear_1 I
The touch polnts must be set such that the welding Torch Is

12 =) Ext poirting straight dewn in the plane, Use the Adjust button te
gel the torch oriented corractly

-
-
=

. ‘ b c K . n : «|’| O Don't show this again ®
O Normal P — ° 0 O =_...‘.,_||.5|r.l-;-'|.

5. After selecting Confirm for quick search, a ‘How To’ Tutorial will appear, select close to
move on to Touch Sense Programming.
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Q - Graphics Variables
1 X Variables Setu
s P Touch sense
2 % Robot Program
3 ¢ ¥ BotX (beta)
4 9 4 Movel Automatic offset by touch sense BD%
BotX (beta) o @ Init_point Touch sense Settings £}
Weld 6 ¢ ¥ Touch sense How To (7)
parameters 7 = Search
8 ¢ ¥ Weld
9 = Approach
10 ¢ v Weld start
«n = Linear 1 L L
12 - Exit =
Touch point 2
Search direction 1 O
Adjust ‘
Add new...
p— + Approach + Alr point + Exit
*¥o " XBBEWZ
— N

O Normal

6. Find a plane of the workpiece that is flat. This could be a plate or a flat edge. Point the
torch straight down, click adjust to have the robot arm orient itself. Once the torch is straight
down, touch the flat part of the gas cup to the flat part of the workpiece. Click the Blue
Button on the smart tool to save Touch Point 1.

fal
Nam Open Save
q _ Graphics Variables

1 X Variables Setup

> Touch sense

2 ¥ Robot Program

3 ¢ v BoiX (beta) )

4 ¢ 4 Movel Automatic offset by touch sense Bo-,X
BapGesty s @ Init_point Touch sense 2 P
Weld 6 ¢ v Touchsense HowTo @
parameters 5 = Search

8 ? v Weld

9 - Approach

10 ? v Weld start

411 = Linear_1 3 o Touch point 1 o)

12 - Exit —

Search direction 1

Adjust

Add new...

+ Approach + Air point + Exit

IS -1 - , ,
@ 00O0:

7. Set up the Torch in the same way but in another position along the same plane of the
workpiece. Use the adjust button to orient the torch. Once the torch is touching the
workpiece click the blue button to save Touch Point 2.
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Bon){

Q _ Graphics Variables
1 X Variables Setup
Touch sense
2 v Robot Program
3 ¢ v BotX (beta)
a @ 3 Move {Aulomatw: offset by touch sense BO%
Borx.(bath) 5 @ Init_point Touch sense Settings £¥
Weld 6 © v Touch sense How To @
parameters F = Search
8 ¢ v Weld
9 = Approach
10 ? v Weld start -
411 == Linear_1 3 o Touch point 1
12 - Exit - b 3
o Touch point 2
Adjust ‘
X
Add new...
— + Approach + Air point + Exit
t R A-RSR g N R ==

00O -

O Normal

8. Now set a point to indicate the search direction. Set the point away from the touch points
in the general direction you want the robot to search.

9. Though Search

10. Select Thorough search and click confirm.

e 2 + QK

Pragam | In:

BotX (beta)

Weld
parameters

O Normal

ua Log

1 X Variables Setup
2 ¥ Robot Program
3 ¥ ¥ BotX (beta)

4 9 b Move

1 @ Inlt_point

& 9 ¥ [Touch sense
a8 ? v Weld

9 = Appreach
10 9 ¥ Weld start
11 = Linear_1
12 = Exic

4S5 KBPRMm

dr

Touch sense

Variables

The robot will search far the work piece using farce sensing, and then offset the path
ta match the actual peskion of the work plece. The offset will apply until & is reset, or
unidl the next Touch sense node Is reached

Insert this node before the parts of the program you wart to automatically offset

Salect o R e,

Quick search Clear offset

Thorough search

Touch sense in a plane (20)
T will seareh for a Nat part of the work piece
s method the work piece can be rotated and moved in any direction in the

00O @
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IR = QP . ® 3 =

. T
O‘ _ Graphics Variables
1 X Variables Setup Touch sense

3 ® ¥ Gotx (beta)
R How To

4
SR ) % pokk Touch points
Weld -] % ¥ Touch sense p
parameters 7 = Search
] = Search 2 Touch polnts are points where the gas cup ks In contact with
g ¢ v Weld the work piece
10 = Approach The touch peints are the points the robat will try to find when
) the search is started
411 € ¥ Weld start I
12 =i - & The touch points must be set such that the welding torch is
Linear_1 pointing straight down in the plane. Use the Adjust button to
13 - Exit get the torch oriented correctly

‘ ' 9 c 4 - n n m «|*‘ O Don't show this again
O Normal . ) ° o O ',-.in'l,ll.:l,ir,'l.

11. After clicking confirmation, a How-to Tutorial will appear. Click Close to continue
programming.

po  Seve
Q _ Graphics Variables

Touch sense

1 X Variables Setup
2 ¥ Robot Program

3 ¢ v BotX (beta)

a ¢ < Move) Automatic offset by touch sense BD%
BotX (beta) (5 @® Init_point Touch sense / Settings £F
Weld 6 @ v Touchsense How To @
parameters 7 = Search

8 = Search 2

10 = Approach

4 11 ? v Weld start » Touch point 2
12 = Linear_1
13 - Exit Search direction 1
Touch point 3 (o)

Search direction 2

Adjust ‘

Add new...

+ Approach + Air point + Exit ‘

A9 XBRETZ %

O Normal

12. Find a plane of the workpiece that is flat. This could be a plate or a flat edge. Point the
torch straight down, click adjust to have the robot arm orient itself. Once the torch is straight
down, touch the flat part of the gas cup to the flat part of the workpiece. Click the Blue
Button on the smart tool to save Touch Point 1.

Repeat this process for the 2nd Touch Point.

13. Now set a point to indicate the search direction. Set the point away from the touch
points in the general direction you want the robot to search.
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> Basic Q _ Graphics Variables
Advanced
> 1 X Variables Setup Touch sense
> Templates 2 v Robot Program
3 ¢ ¥ BotX (beta)
4 9 ¢ Move) Automatic offset by touch sense Ba%
BotX (beta) & @ Init_point Touch sense Settings £
Weld 6 ¢ ¥ Touch sense How To (@
parameters 7 = Search
8 = Search 2 e
9 ® v Weld o Touch point 1
10 = Approach (O]
411 © v Weld start » c; Touch point 2
12 = Linear_1
13 - Exit o Search direction 1
= L3
Search direction 2
Adjust
Add new...
+ Approach + Air point + Exit

O Normal

14. Set Touch Point 3 so that the gas cup touches the other part of the workpiece. Click the

blue button on the smart tool to save Touch Point 3.

Use the adjust button to orient the torch straight down.

Variables

X Variables Setup Touch sense

¥ Robot Program
? v BotX (beta)
Automatic offset by touch sense

o

1
3
4
BotX (beta)
6
7
8

*$SXKBRATZ

9 + Move|
@© Init_point Touch sense /' Settings £¥
Weld ? v Touch sense How To (2
parameters = Search
= Search 2 .
9 ? v Weld 0 Touch point 1
10 = Approach
4 11 ¢ v Weld start » o Touch point 2
12 - Linear_1
13 - Exit o Search direction 1 ¥
[y Adjust
Add new...
+ Approach + Air point + Exit

O Normal

15. Now set a point which indicates Search Direction 2. Set the point away from Touch Point
3 in the general direction you want the robot to search. Click the Blue Button to save Search

Direction 2.

NOTE: Here it is important that Search Direction 2 is roughly parallel to the line going from

Touch Point 1 to Touch Point 2.
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6.11 Touch Sense Settings

Variables

Graphics

1 X Variables Setup

Search

2 v Robot Program

3 ¢ v BotX (beta)

4 458 Hovel Force search Bop){
BotX(beta) | 5 @ Init_point ' Settings G
Weld 6 ¢ v Touch sense
parameters 7 - Search Touch point 1

8 = Seaich 2 ]

9 ? v Weld Edit point Move to point

10 = Approach

411 ? v Weld start * Touch point 2
12 = Linear_1
13 = Exit

‘ Move to point

Edit point

Search direction

Edit point Move to point

Adjust

*SSCKBREZ

O Normal

NOTE: Within the Search Node: Touch Points and Search Directions points can be edited.

Touch Sense Settings:

1. Within the search node, select settings gear.

.
1 Fragam
> Basic Q — Graphics Variables
> Advanced 1 X Variables Setup —
> Templates 2 ¥ Robot Program
3§ ¥ BoX (beta)
v URCaps 4 ® 4 Movel Force search gor.{
BotX (ceta) @ Init_peirt

Weld L} ¢ ¥ Touch sense
parameters 7 - Touch peint 1
8 = Search 2
9 ¥ v Weld Edit point ‘ Move to point
10 = Approach
411 ¢ ¥ Weld start * Touch point 2
12 = Linear_1
13 - Exit

Eiit oint [ Mawve Lo point ‘

Search direction

Edit point | Mawve ta point ‘

‘.‘“D(‘K-EIE Adjust ‘

O Normal
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Fun Program | instalston  Move o Log oo Ll e

Q _ Graphics Variables

> saces SN <oarch

> Templates 2 ¥ Robot Program

v URCaps 3 ¢ v BotX (beta)

_ 4 9 4 Movel Force search BOK
BotX{beta) 5 © Init_point ‘ Close
Weld 6 ® ¥ Touch sense
parameters 7 = Search

= Search 2
9 ® v Weld
10 = Approach Searching

411 ? ¥ Weld start ¢ Force threshold N
12 = Linear_1 LY
= Search speed -:E infs
13 = Exit
Search backward in
Search forward m
Automatic approach and exit

TR - NS d N:R =

Force Touch sensitivity. The robot will keep searching until it
threshold | senses
a force that exceeds this value.

Search Robot speed while searching.
speed
Search This defines the distance between the touch point taught

backward | and

the point at which the robot starts searching.

Search This defines the distance between the touch point taught
forward and

the point at which the robot stops searching. If the robot
reaches this point without finding the Touch point, it will
report an error.

Before / Before and after a search procedure, the robot will visit a
after point

above the first and last points it visits. This distance
defines the height of this point.

Between If this distance is more than 0, the robot will visit a point

above the first and second search points. This distance
defines the height of that point.
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2. Touch Sense - Clear Offset

REz+ QMR

[ o oy

> Basic Q, _ Graphics Variables

> Advanced

1 X Variables Setup T
P ouch sense
» Templates 2 ¥ Aobot Program
3 Botx )
“ URCaps 3 ¢ (¥ Botx (beta) bt wil search for the work plece Lsing force sensing, and then offset the path
4 ® b Move| to match the actual position of the work plece. The offset will apply until it is reset, or
BotX (beta) 5 @ Init_point untll the next Touch sense node Is reached,
Weld 6 ? ¥ Weld Insert this node before the parts of the program you want to automatically offset
parameters i = Approach
8 ? ¥ Weld start
Select node function
9 = Linear_1
10 = Exit
4 11 ¢ ¥ Touch sense_2 F
12 = Thereugh search Quick search Clear offset

[

Ay offset will be cleared at this poirt in the program. meaning that the affect of any
arch will be discarded.

previous se

a3 S5 XKBRATT

000 @

O Normal

Q _ Graphics Variables

X Variables Setup Touch sense
¥ Robot Program
¢ ¥ BotX (beta)
9 b Mowve|
@ Init_point
? ¥ Touch sense_2
L
? ¥ Weld
= Approach
? ¥ Weld start
= Linear_1 3
- Exit
Any offset will be cleared at this point in the program, meaning that the effect of any
previous search will be discarded.

*9OXBREATE

o Normal
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6.12 Programming a Corner

The BotX Corner tool can be used for inside and outside corner programming.

1. To program a corner weld only put ONE waypoint on the 45 deg of the corner desired (see
screenshot example below).

N\ of
®_

2. Once completed, navigate to the Parameters tab and turn on the Angles feature.

DDEQ =——
(R+] ﬂ‘ ———

un o Log - i
Q\ _ Graphics Variables
> Advanced .

1 X Variables Setup
> Templates 2 v Robot Program
W URCaps 3 @ v BotX

¢ & Move)

v Weld

= Approach -l Cornhers || Weaving || Slope |
°

Weld

BotX

Weld
parameters

@ v Weld start
= Linear_1
= Exit

© o~ o

 +

i
o

& Use angles
Side
@work °
@Travel .
@Plane

NOTE: This corner function only works if Angles are turned on proceed to 6.17 if use of
Angles is not desired.
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3. Once Angles are on go to the Corners tab and fill in the desired information for 1) Corner
distance and Speed Change.

g

DDEQ =
= ? E92A =

? ¥ Weld start
= Linear_1
10 = Exit

run | Prag 0 Log
Q _ Graphics Variables
> Advanced 1 X Variabl set
ariables Setup
> Templates 2 ¥ Robot Program Weld
v/ URCaps 3 @ ¥ BotX
4 < Movel
— o | Gripon e ((ERRERN) o sop{
Weld 6 ? v Weld
8
9

N of

(D Correr distance 0|in
Speed change ljl % @
-

o 0 O S\Frn,uath:,,,‘.

Corner distance is the distance from the corner where the motion of the tool will change
angles. Depending on the location and clearance of the corner 0.13 inches is a good place to
start. Testing different distances is required for all applications.

Speed change is a percentage change in weld travel speed (found in the Parameters >
General tab) around the corner. Positive and negative values can be used.
Test different speed(s) for the desired weld quality and size required for the application.

6.13 Alternative Corner Programming

Alternatively, when using angles is not possible, the best practice when programming
around a corner is to use 3 points. One at the start of the corner, one on the 45 of the corners
and one at the end of the corner. Do not use circle moves to do this unless the radius is
greater than 0.625 inches.

1
Direction of Travel 2
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6.14 Programming A Complex Weld

A complex weld is a combination of circular and linear welds to create any shape or pattern
desired.

65

Variables

1 X Variables Setup

> Templates 2

¥ Robot Program

TGS, 3 9 v BotX (beta) :
: + NN Red D-Arc

BotX (beta) 5 @ Init_point

Weld

parameters

Add new...
) | /\\\ /< =
'\\J ‘ : ’ ‘ \\\i\b// ; >
[ Weld ] { Tack A Pipe J !

Go to...

3D ‘ Run flow ‘

L R A NSl Nl =

1. Select the BotX Node in the Tree

2. Select the Weld node.
We will use smart tools to combine linear and circular way points to create
complex shapes and patterns.

3. Create an approach point.
4. Create Weld Start Point, this will always be created using the Blue Button. Even when
creating a circle or using the red buttons to create a curve.

5. Move into Weld Path.

The Blue Button will create linear points, where the robot arm will travel on a straight
path until it reaches that point.

The Red Button will create a circle or curve, each “circle” requires at least 2 points, a via
and an end point.

While in weld path, continue to use the Blue Button to create straight weld paths and the
red button to create curves, mix and match as needed to create desired weld shape.

6. Create exit points.
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NOTE: You can use the 3D world to check the weld segments.

Program | - n _ Move

Log
Q _ Graphics Variables
L X Varlables Setup
2 v Robot Program
3 ¢ v BotX (beta)
V URCaps
[V uRcaps | 4 58 Movel =
BotX (beta) 5 ® Init_point s | prns @
Weld 6
pa:lmetan 7
8 |
: (212 $
10
qa 11 ]
12
13 \
x
- Bor){
S XxBBETZ

Tip: Each way point is an opportunity to change and adjust the torch angle, when creating
complex weld sequences, it may be beneficial to create multiple points to slowly change the
torch angle as the arm works through a weld node sequence.

6.15 Opening Programs

1. Select the Open file in the top center of the screen. Alternatively using the blue “Load
Program” on the main page will open the list of programs available as well.

e 2+ H

Name = \Value = Description |3
training* A~

Stopped

Centrol

00 |

O Show only favorte variables
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2. Select the name of the desired Program from the list and select Open.

RS2 ¢ Q st | : IR N S =

[B) Put_nte_bow_E-series LR10.p

B ras.um0
test 2urp
test.up
[5=] trairing urp
Filenarme: Fiter:
Liniversal Aobots Program fles -
| Cpen N cancer |

6.16 Running a Program

1. Press the play button at the bottom of the UR pendent.
Select ‘Play from the beginning of Robot Program.’

T8 2 + 2 H

) e 1 X Varisbles Setup
> Templates 2 v Robot Program

3 = ADA OTC =
pR=l Reg-D-Arc
BotX S % +F Move
Weld 6 @ Int_point
paramsters | ;¢ ¥y e
8

- Annroach
| ® ¥ ‘Wekd stort Add new...
10 - Linear_1
411 — Lingsr_2 e PN P
12 - Exk ¢ ‘ ﬁ{'\r ‘ i
l Weld | Tack
Go to...
Orrset S Play from s loction
*+8$S> X BEHEDT — [
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2. On the new screen press and hold ‘Move robot to 6: Init_point.’

R 2 ¢ 2 H

Move Robot into Position.

Hiold down Move robat tof to perform the movement shoan, Releass the Bucton to abort,
Push Manual te mowve the robol inte postion marualy.

Mowve robot to;
&: Init_point

Manisal

) Cancel

3. Press ‘Play from: Robot Program:

Once this is pressed it sends the program to the operator box. The Green
Button will flash.

M2 ¢ Q

°PI.';|5|I Program

The roct ks now at the target position, & wil start moving when you prass Flay’

Play fram:

Rabot Program

£ Cancel
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4. To play, press the Green Button on the operator box to start the program and continue to
use the operator box to play the program as needed.

6.17 Saving a Program

1. Select the Save icon at the top center of the screen.

2. Select Save (If this is the first time saving a program, select Save Program As...)

N2 + Q6 ]

Frogeam | st

) fidvanced 1 X Variables Setup E’"’ Brogrem Ax::>

> Templates 2 v Robot Program 2 save nstalation As

v URCaps 3 9 v BotX (beta)
? v Weld

4
HeBCIRetRlN S = Approach _ Parameters Offset BopX
Weld 6 ? v Weld start
parameters 2 = L weld 2 BotX (beta) Mode
8 - Exit
9 = RDA OTC
Approach i
One or more points approaching !
the weld %
a4 [ ¥

Weld start .
T pokik Wi thewelding atees Q

Weld path
One or more points defining the
welding

path

—1

L R AN LN ol =
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3. Click on the Filename:

Rz ¢ QB

1. 4

ooooo

BEE L P
T BT E
2 8 % &

4. The Keyboard will appear allowing you to type in a name for the program.

9 69 D
® T 3
s 2 &

name your program

’ ‘"j!ﬂ\!i!“’ !”\‘“_V”\‘] WHHIST‘
 DODpDpDOAEHE
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6.17 Programming Torch Angles

1. Select the Weld > Parameters > Angles.

e 2z4+2H i VI B N R =
N
1
2 'v manat rogeim Weld
Botk
Weld

How Te Offsat Bﬂﬂf
parameters ‘Ganaral Carnars Waaving | Slope
8 ¥ Wald start
9 = Lingar 1
10 =- Exi
4 "

T [ —

Sike 4 I >

(Dwaork 457

(@ Travel 10~

(@ Fana ase -

A8 XBBEEOZ

2. Select the Use angles check box.
3. Select the arrow for the direction of travel of the weld.
4. Set the work and travel angles as desired.

E 240 = e 3 W D m =

o MR e v
~Tr— et
: v movt o

4 ¥ o Move)
L= 5 @ Init_poir How Te offsat Bopl{
Weid
Ll =) = Approsch Genaral Cornars Waaving | Slope

] * ¥ Wald start

9 = Linear_1

10 = Exi

4 "

— & Useargles —
Sicke | »

Ty Wark B

(@ Travel

(@ Fana a5R

*8S> XPFBEZ

Note: You can use 3D world to check angles.
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6.18 Weaving Programming

1. Select the Weld node in the program tree.

2. Select Parameters > Weaving.

3. Select from either weaving pattern (crescent, zig zag)

4. Set the inputs according to the onscreen diagram for desired result.

N8 2+ QH e B =

Q, _ Graphics Varisbles
> Acvanced 1 X Varisbles Setup

2 RobosProgram weld
v URC: 3 ® ¥ Bot
& o Mo

4
BotX 5 @ Int_pont How Ta Offset
waa . . . Sopk
parameters = Approsch General Angles Cormers |- Slope
] ¥ Weld start
] = Linear 1 DWWy JUL Configure £
10 = Exkt Crescent

-

(3

(D ampitude Elrnm @ ‘\I

@ Pericd 5| _'|_J.'|_'|_b
(@ arc cepth % 100 » ;'/r ‘-'_‘
@ Dwel leht [ ez ol R ® !
(B} Dwel rigre 0.2)s ©)

85 X EBERC

o 000

EQ2A
q _ Graphics WVariables
) Advanced 1 X wariables Setup

> v Robot Program Weld
m
4 F ok Mo
Wad - - ]
parameters 7 - Approach General Angles Comers |- Slope
B
9

# ¥ Weld start

= Linear_1 @® m @i Corfigure £F

] - Exi Zig 289

o

-
—

(D) sempitude I:lmm @ A @ .
(B Pericd Elrrm J f NS
@ ande 180[* N
(@) D i Ijls /® L @
(EYDwel center 0z B e -~
[ d

(B el right

+3S5 XK BEREDZ
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Additional Weave Patterns can be found under “Configure” as shown below:

= - - Open..  Save
Q _ Graphics Variables
T Tr— -

> Templates 2 v Robot Program

v URCaps 3 ¢ v BotX (beta)

4 ¢« Move]
BotX (beta) 5 @ Init_point How To — Offset BD%
Weld 6 ¢ v Weld
parameters . = Approach General H Angles H Corners -‘ Slope I
8 ? ¥ Weld start
2 = Linear_1 Sase
10 = Exit
L] i Slot 1
Crescent T
Crescent
Zig zag
Circles
Stitch
Trapezoid
Back and forth

fot

Stitch -

4SS XBRATZ
ONDlmal - - ° 0 O z'.umau_..w.

6.19 Using 3D Viewer

1. To access the 3D viewer, select the BotX node.
2. Select 3D at the bottom center of the right screen.

m =

Q, _ Graphics Variables

1 X wariables Satup
2 ¥ Robot Pragram

3 % & Movel Red-D-Arc

BotX 5 & Ink_point

Waeld

parameters

4 -i:h
i, ~__J
i {"H“'*‘{.; y/} | >
| Tack | [ Pipe )| i

Go to...

I 30 I P fiow

485 XBBEWZ
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DDEO
L'm a E92A

run | Pro e o Log
> Advanced .
1 X Variables Setup
v/ URCaps 3 @ v BotX
¢ b Move|

=3

4
ElziE 5 @ Init_point
Weld 6 @ v Mulipass
parameters 7 9 v Pass 1

8 = Approach

9 ¢ ¥ Weld start

10 = Linear_1

a 11 = Exit I

12 ® v Pass2

13 = Approach

14 ® ¥ \Weld start

15 = Linear_1

16 = Exit

o 0 o simulation ()

These are your controls to navigate the 30 viewer
peld

o Usel#~#) {0 change view orientation from side to top
= down

o Use . to drag the image directionally

-
o Use to rotate the image around
PP . .
o Use EZ] to zoom in and out of the image

P

NOTE: When using the 3D viewer each waypoint can be selected and provide x,y, z
location and the name of the waypoint in the Program Tree
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e 2 + QB

1 X Varisbles Setup
Z ¥ Robot Program

Caps 3 v Batx — — —
4 ® oo M| (& l;]
BotX 5 @ Int_pont | e | e
Weld =] # ¥ Mutipass
paramsiers = * ¥ Pass 1
a - Approach o
g ¥ ‘Wekd start |~.m
10 = Linear_1
a1 = Exk r
12 ¥ Pass 2
13 = Approach
14 * Y Wekd sran
15 - Linear_1
16 = Exk

f;aexlanuﬁ EOX

6.20 Touch Up Waypoints in 3D Viewer
The following sections outline the two options to touch up and reteach waypoint data.

Option 1

1. Select Touch Up in the bottom left corner of the 3D viewer.

UiE

Q _ Graphics Variables

2 CE =

1 X Varisbles Setup
2 ¥ Robot Program
3 % v BatX - —

Caps & # e Mins| ‘:b Q
Sotk 5 @ Int_pont | e | A
Weld B ® ¥ Mukipass
paramaters 7 ® ¥ Pass ]
B - Approach o —
9 # ¥ Wald start |‘_
] = Linear_1 :
411 - E=E 3
12 ¥ ¥ Pasg 2
13 = Approach
14 v Weld start
15 = Linear_1
16 = Exk

- ] por){
""3(? X BREZ _Fls.-.aunn
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Use the tabs and arrows to touch up the point in the required direction. The adjustments will
be visible in the 3D Viewer as they change.

el ot e T
Q, _ Graphics Variables

DDEQ ==
= :‘ Es-z_:.. —

1 X Variables Serup
2 ¥ Robot Program
3 ¢ v BotX

4 ® e Mo O (B ———
Boty c ® Int_pont [—ﬁ r-3
Weld B % ¥ Mukipass
] = Approach ==
P | =
9 % |7 Wald start |Lil*-"

10 - Lingar_1

411 — Exi o
12 $ ¥ Pass 2 Fi HEn P ERLT
13 = Approach ! %430 By L1295
1_: ] '_‘.lliﬁ,::-’_:-_ 0sAn Rz w08
16 - Exi

(= e T

> ([==]->) <> @ ©

48> X BBEDC

Option 2: Touch Up in Program Tree

1. Select the line-item node that requires touch up.

2. Select Edit Point

3. A secondary window will open, the point can be touched up using the on-screen arrows or
by physically moving the arm to the new location. Press the Green check mark on screen to
save and confirm the new waypoint for both cases.

S

R 2 + QB =
Q _ Graghics Variables

=

1 X variables Setup
2 ¥ Robot Program Point
3 & w BaotX
Approach g E'Oﬂf_(
L ® o Mo One or more points approaching the wekd
Both 5 @ Int_point
Wald & # ¥ Mukipass "
) MCwE TypE
— z T L Mave|
B = Approach |
9 e Toal spe=d 3.94 /s
L) = Linear 1 5
Merve Lo pait Tool st V2
a1 = Exk b il g T.87|iIrvs
12 ® ¥ Pass 2 Etengl 0.98n
13 - Approach
14 * ¥ Weld start
15 = Linear_1
16 = Exi

Add new part

48> XKBEDZ

Option 3: Start here:

If there is a desired location to start other than the beginning of the program, it uses the
Start Here function found in the 3D Viewer.
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1. Select the waypoint in the 3D Viewer and select Start Here in the lower left corner.

R 2 % QH s =
m Q, _ Graphics Wariables
1 X Variables Setup
BACEEEIN : v ovst Program

I —
4 ¥ o Move| “Q} g
Botx 5 @ Ink_point W Ko
Weld 6 # ¥ Mukipass —~ - —
L] = Approach [
| =
9 ¥ Wek start |L)-’
i) = Lirgar 1
411 - Exi Y ey
12 + ¥ Pasg 2
13 = Approach
14 # ¥ Weld star
15 = Linear_1
16 = Exk
Q@‘Tﬂ""\hﬂ
43S xBBRI [T _ BO

The portion of the program that will be inactive will be grayed out. As shown below:

Use the Start from Beginning button to return to running the entire program.

Q82+ QH

> pdvanced R

2 * Robot Program

L. Sl

Graphice Wariables

4 ® e Mowe| Ty Q
Botx C @ Int_pont oo | s
Weld 1 # ¥ Mukipass
parameters = # ¥ Pass 1

L] = Approach ==

g & ¥ Wals start U‘—’ ~

10 = Linear 1

411 - Exi 3

12 + ¥ Pass 2

13 = Approach

13 v Welkd San

15 = Linear_1

16 - Exk

t8SoxBBENQ

NOTE: When using the ‘Start Here’ function the Universal Robot arm will take the path of
simplest/fastest calculation when going to the selected location and going home.
Note: Be aware of unexpected trajectory.
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6.21 UR+ Button Functions

The UR+ toolbar can be found at the top right of the pendent. The toolbar provides
quick access to the following weld equipment controls.

Bom){
i g 3

O Simulation RDA OTC o] &
Identifier: Description:
£n) Gas test: If enabled, the button will turn on the gas for the present amount.

of time depending on the power source.

Wire inch: If enabled, the button will start inching the wire.

% Wire retract: If enabled, the button will start reversing the wire.

Simulation The checkbox determines if simulation is to be used. The checkbox will also
checkbox send the state to the power source if connected.

Active Welding | Reflects that actual active welding configuration.
configuration

Describes the connection to the activated power source. Connected.

Describes the connection to the activated power source. Disconnected.

Connect: If visible and enabled, it will try to connect to the active power
l::—:l source using the IP defined on the installation page.

Disconnect: If visible and enabled, will disconnect the active power source.

Error reset: If visible and enabled, will send a reset error signal to the
active power source.

If an error has shown on the power source, please consult a BotX Specialist.
This may be reset using the error reset.

-1y
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6.22 Run Flow Functions

Run flow provides some short cuts to change the program execution, allowing you to turn
welds on/off.

1. Select BotX in the left-hand menu as shown below:

2. Then select the Run Flow at the bottom right-hand corner as shown below:

Q _ Graphics Variables
1 X Variables Setup
2__¥ Robot Program
o
< s Red-D-ArC

BotX (beta) 5 @® Init_point
Weld 6 ? v Weld
Raemetersy 7 = RDA OTC
8 = Approach
9 Wi s T
g ? v Weld start i
10 - Linear_1 - —
- \ / [ —
412 -t " N\ /. f ]
FN\\ 7S et
\ I N4 >
[ Weld ] [ Tack Il Pipe ] 1
Go to...
‘ Offset 3D | Run flow

*$SXKBBETZ

O Normal

3. You can select each weld, select all or clear selection by clicking the appropriate boxes as
shown below:

@ 2 720 =

Q _ Graphics Variables
> Advanced )
1 X Variables Setup A
> Templates 2 v Robot Program
« URCaps 3 ¢ v BotX (beta)
@ ¥ left weld Run flow

4
BotX (beta) 5 = RDA OTC
Weld 6 = Approach : "

Air speed scalin
[FEEEEED @ v Weld start P 0 @©
X |
g = Linear 2 ‘WARNING: Too high speeds can make the system uncollaborative
9 = Linear_1 é
— ' \ . ] ' '
10 Exit 05 o s i L %30
111 @ v right weld I Slow Normal Fast

12 = Approach

13 ? v Weld start Active welds

14 - L?near_l Welds

1 = Linear_2 left weld =

16 = Exit

right weld

17 ¢ v rear weld o = Select all

18 = Approach rear weld =

19 @ v Weld start

- e

21 = Linear_2

~

Q — 000 @
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6.23 Adding Weld Parameters

Weld parameters node can be added anywhere in the program. However, it is recommended
that you place them above the desired weld as shown in the steps below:

1. Highlight the Approach

ﬂ 8164 =
o 2 o (R4} = 8187 —
Q _ Graphics Variables

1 X Variables Setup Point

>, T.mplltll 2 v Robot Program
3 @ v BotX (bet:
\ URCaps el Approach BopX
4 9 b Move) One or more points approaching the weld
BotX (beta) 5 @ Init_point
Weld 6 ¢ v \old2 P — Move type:
ve type:
parameters 7 = Approkch SR P | T Move type: =
8 ¢ v Weld start ‘ b= &vffi it .
9 = Linear_1 — Tool speed mls
10 - Exit
Move to point | A
i L - [ 7.87we

" e [ossn

Add new...

SO XKBREZ

O Normal
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2. Select Weld Parameters as shown below:

<unnamed>* D ] E
- New Open Save

= =

q “ommand: | Variables

] Graphics

© 1 X Variables Setup

2 ¥ Robot Program Weld parameters

s 51 ! [ ot (rera) Power source status :
= 4 ? b Move| .
BotX (beta) 5 @ Init_point I Not connected | BO ’
Weld X 6 ? v Weid 2
parameters 7 = Approach Wire/Gas: Hard ALU, @0.045/0.047, ARCAL PRIME £} Welbee P40OL 11
8 = RDA OTC
9 ? v Weld start
10 - Linear 1 Parameters: Select method...
4 11 - Exit 13

BO T

=

Synergic

O Normal

3. Using the navigation arrows to move the OTC node to the top of the desired weld node as
shown below: (This example is using just one OTC node for the 3 welds shown)

You will notice it auto populates the Wire/Gas information from previous usage. You can
change it as required by clicking the Gear or by selecting the BotX recipes.

IDFi_Hook*

2

rotalan

* QH

Variables

4 £+ Move| Al

B e " il

2 = - .l Power source status -
7 9 (viwed 1 i
8 e A l Ready BOT

=| Approach 2
$1¥| Weld start

IWire/Gas: CS, 20.045/0.047, ARCAL FOHKCE

11 = Linear_1
12 == Linear 2
13 - Linear 3 Parameters: Select method...
4 14 j==| Exit 3
15 ¢ [vlweld 2 ‘

6 = Approach AT SEmCEEs
1 Approscr Bo){ |
17 == Approach 2
18 tart | : ‘ §t:

19 | Recipes | T
20 - eal Synergic Manual
21 -Ex ST 3
22 9 v| Weld
23
24 - 2
v
25 o wlig — !
285 xBEBEZ= BT

0O O s

(=

Speed 100%
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1. Once you select the BotX Recipes, you will be able to select the weld wire type than select

the Next tab.

Q _ Graphics Variables
> Advanced 1
~

- B
Y SECes Weld 1 S Recipe

0— (G

Wire Type Material Thickness Weld Mode

ER70S-3-6

° o o Slulaﬂon-

Q _ Graphics Variables

~| Weld parameters

o -

| |

_ b

1 Recipe

Wire Type Joint Material Thickness

a4

S
Butt Joint Corner Joint L

|

ap Joint !

@

v

fgyscexweaD [

Speed 100%
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3. You will then select the material thickness, then select the Next tab.

okt I %0 =
o Open. e E523 —
Q - Graphics Varlables

[Nl I A‘ Weld parameters

=]
Recipe e

© o0 O :

Wire Type Joint Material Thickness Weld Mode

| : 0.125 in &
19 : @ AN N\ N\ N\ N

s8S o xEEES e
O""""'l i Speed 100% ° 0 o swam-

4. You will then select the Weld Mode, then select the Next tab.

default

IDF1_Hook? D ] E
ik, Opn.. dove

8030 —
(R £523 —

Q _ Graphics Variables
4 Al
: . Weld parameters
s | o
7 Recipe :}
8
9 o o0 0 ©o
10 >
il Wire Type Joint Material Thickness Weld Mode
12
13
14 B
15
16
17 — ‘
_i : | < Pulse ’ DC*J Wave Pulse >
¢ v Weld 3
24 - A ach 2 -
e v o oo il
— o
28> xmpaz - TR

[—————

= — 00O ~ab
@) ~ Speed 100%
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5. You will get a screen like the one shown below with all welding parameters loaded based
on your selected inputs.

84

R 8 2
Tom

1 15 Weld 2 : I = =
[yt [ Tl el

Bon){

$030 ==
.i. (\ IOFI_Hook!
A E default ‘g ’ E LL E523 ——
Yo WO ™
Q — Graphics Variables

- A, Weld parameters
5 t_poin | -
< . ] Power source status
: 15 BO1T
eady
; (
2 i . AR
10 Wire/Gas: CS, @0.045/0.047, ARCAL FORC Welbee P4
u = €5 Parameters: Recipe 1L
-2 = 2ecipe: Corner Joint, 0,125 In, 340 Infmin WFS(i) 1 £
13 -
A =1 EX P Welding methad

Curren

el |+ £
- e
e [ s o e ) [ 5o

g8 xmpEm=

Speed 100%
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Section 7: Warranty and Troubleshooting

7.1 Useful Inks and Equipment Manuals

Red-D-Arc - BotX

e BotX Webpage

e RDAAPP

e Red-D-Arc Website

e BotX Service and Support Link
Airgas

e Airgas Home

Universal Robots
e Universal Robots Website

e UR Online Manuals
e UR10e Information - Downloads
e UR20 Information - Downloads
e URTech. Support Link
OTC/Daihen
e OTC Daihen Website
e Welbee ll
Flextur

e Website Link

Tregaskiss
e Website Link
e Torch Parts/Manual Link
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7.2 Rental and Lease Warranty

With all rentals and leases your equipment is covered and we typically deploy a swap out of
equipment if we are unable to diagnose. While our focus is on getting your operations back up and
into production, the equipment will be evaluated by our service team. Our certified technicians will
diagnose and repair, if it is considered intentional damage, we will charge for the repair/s.

The items not included are the consumable parts such as contact tips, diffuser, nozzle, torch, drive
rolls and guides. These items can be purchased via Airgas or Red-D-Arc as required.

7.2 Sale Warranty

The standard warranty is broken down by the equipment manufacturer as we follow their suggested
warranty periods.

The Universal Robots warranty is one year period from the date of sale. The robot and controller do
require following the preventative maintenance program found in section 8 in this manual. We also
offer an additional warranty period of an additional year for purchase, please contact your local Airgas
or Red-D-Arc salesperson for details.

The OTC weld equipment comes with a Three-year warranty, this includes the Welbee 11 400/500 and
CM-743U wire feeder. This doesn’t include the consumable parts such drive rolls and guides. These

items can be purchased via Airgas or Red-D-Arc as required.

We also cover all other items for a period of one year, this includes items such as the operations box,
light Horn, torch mounting, robot mounting and electronic cabling.

We do not cover the consumable items related to the welding torch, such as contact tips, diffuser, or
nozzle, these items can be purchased via Airgas or Red-D-Arc as required.
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Section 8: Maintenance and Inspection

8.1 UR Inspection and Cleaning Plan

Robot

Below is a check list of inspections that Universal Robots recommends be performed

according to the marked time interval. If upon inspection, the referenced parts are not in an
acceptable state, please contact your local Airgas or Red-D-Arc.

Check blue lids *
Check blue lid screws

Check flat rings

Check robot cable

Check robot cable connection
Check Robot Arm mounting bolts *
Check Tool mounting bolts *

X

X
Check screws/bolts on joints * F X

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

ONO A WN =
Nn<|I<[<N<

The purpose of the functional inspection is to ensure that screws, bolts, tools and robot arm
are not loose.

For cleaning you can wipe away any dust/dirt/oil observed on the Robot Arm using a cloth
and one of the following cleaning agents: Water, Isopropyl alcohol, 10% Ethanol alcohol or
10% Naphtha. If the robot is operating in a harsh environment, for example in cutting fluid,
coolant, etc. Universal Robots do recommend regular cleaning.

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

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

NOTE: Never use compressed air to clean the Robot Arm as it can damage components.
Teach Pendant
It may become necessary to clean the Teach Pendant screen. A standard mild industrial

cleaning agent without a thinning agent or any aggressive additives is recommended. Do not
use an abrasive material to wipe down the screen.
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Control Box
Control box contains two filters, one on each side of Control Box.

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

2. Remove the filter to clean it. Clean using low pressure air or replace filters if
necessary. Remember to clean each side. Replace it if it is very dirty and damaged.

3. Listen to the fan when running, if it sounds abnormal, contact your service provider or
replace.

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

components

Please refer to the following article for full explanation on cleaning your robot
parts: https://www.universal-robots.com/articles/ur-articles/cleaning-of-robot-arm/
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8.2 Welding Torch Consumables and Maintenance

Item Location Daily | Weekly | Monthly | Quarterly | Yearly

Contact Tip Torch X

Air Filters Robot Cabinet X

Nozzle' Torch X

Retaining Head? Torch X

Liner? Torch X

Drive Rolls* Feeder X

1. Change nozzle if spatter does not readily come off

2. Change the retaining head if the gas ports become clogged
3. Change the liner if the wire does not feed smoothly

4. Change the drive rolls if slippage is noticed

Tregaskiss Quick Load Liner Installation

To change a quick load liner on the BotX system stretch the Universal Robots arm out to
form a mostly straight torch. Follow the OEM instructions below.

How to INSTALL QUICK LOAD™ Liners How to REPLACE QUICK LOAD™ Liners
When Replacing Conventional Liners Into Retainer or AutoLength™ Pin

1. Remove the protective cap from the new QUICK LOAD Liner. 1. Remove consumables (nozzle, contact tip and retaining head)
—
& —m —ofT
e PoTECE Y 2. Pull the existing QUICK LOAD Liner from the neck using pliers.
2. Install this finer from the back of the MIG gun with retainer attached (using the 3. Remove the protective cap from the new QUICK LOAD Liner.
same procedure as installing a liner). Future rep! will be
done from the front. (Refer to How to REPLACE QUICK LOAD™ Liners on the T D _
next panel.)
- QUICK LOAD UNER PROTECTIVE CAP
4. Insert the QUICK LOAD Liner through the neck using the wire as a guide. Push
r the QUICK LOAD Liner in using short strokes to prevent the wire from kinking.
QUICK LOAD RETAINER Lk 2, r
BACK END OF MIG GUN (SOLD SEPARATELY) ’

> NECK

3. IMPORTANT! Push liner back into neck and use the Liner Gauge provided to
pinch and hold it in place. Use this Liner Gauge to trim finer as follows: 5. WITH RETAINER:
«  Eor &t liner lengths and shorter: trim with a 1/2" (13 mm) stick out Once the QUICK LOAD Liner stops feeding, give it an extra push to ensure it
(BLUE Liner Gauge provided). bottoms out and is inserted completely.
: WITH QUICK LOAD LINER AUTOLENGTH SYSTEM:
Feed the liner into the gun until it bottoms out inside the AutoLength Pin.
IMPORTANT! Place the Liner Gauge onto the end of the QUICK LOAD Liner
and press it flush with the end of the neck. Push the liner back into the neck and
use the gauge provided to pinch and hold it in place. Trim the liner as follows:
« For 6-ft liner lengths and shorter: trim with a 1/2" (13 mm) stick out (BLUE
Liner Gauge provided).

LINER GAUGE

TRIM WHERE INDICATED BY DOTTED LINE

4. Feed wire through the QUICK LOAD Liner.

PINCH GAUGE TO
5. Reinstall the consumables. HOLD LINER IN f
If you ordered a QUICK LOAD Liner to fit an existing gun, "QUICK LOAD™ Liner / v =

LINER GAUGE
Installed” is printed on the MIG gun tag and has been included to help operators TRIM WHERE INDICATED BY DOTTED LNE
identify guns that have QUICK LOAD Liner installed. identification is recommended
50 operators know that future liner changes will be done from the front of the gun NOTE: With the QUICK LOAD Liner AutoLength System, the liner will spring

back and stick out of the neck by 1-3/4 after trimming. This is normal. The liner

IMPORTANT NOTE: Liners trimmed too long or too short can cause serious wire : ¢
g will be pushed back into the neck when the consumables are installed.

feeding problems. Be sure to use your Liner Gauge as instructed to trim the liner to
the correct stick out. 6. Reinstall consumables.
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8.4 OTC CM-743-U Drive Roll Installation

Steel Drive Roll Components

/Smooth Pressure Rolls

Center guide

Exit guide

V-Groove drive rolls

Steel Drive Roll Installation

1. Lift the side blue panel and lock it into place behind the upper lip of the wire feeder.

2. Pull down on the tension knobs to release the top drive rolls from engagement.
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4. Remove the top drive roll retainer knobs, then remove the gear and use a 3mm Allen to
secure the black smooth surface pressure rolls to the gears.

-

5. After, insert the silver, metal, wire exit guide into the brass block and secure with the black
lever.

i

Lever

6. Remove the lower gear and drive rolls and use a 3mm Allen to secure the V-groove rolls to
the gears. Be sure that the desired wire diameter is facing out and readable on the drive
rolls.
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8. Close the top rollers by reengaging the tension knobs and replace the blue shield.

NOTE: Double check the tension knob and set the tension according to the chart in the wire
feeder.

Wire Press

_ material | handle scal
AMg | 13
A
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Aluminum Drive Roll Components

/U-g roove

Exit Guide
——— T ee———

L —=———=——J

Center Guide

\U'g roove

1. Lift the side blue panel and lock it into place behind the upper lip of the wire feeder.

2. Pull down on the tension knobs to release the top drive rolls from engagement.
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3. Remove the top drive roll retainer knobs, then remove the gear and use a 3mm Allen to
secure the silver U-groove rolls to the gears.

4. Insert the black plastic wire exit guide into the brass block and secure with the black lever.
This guide is labeled AL.

Lever

5. Remove the lower gear and drive rolls and use a 3mm Allen to secure the U-groove rolls to
the gears. Be sure that the desired wire diameter (0.035 or 0.045) is facing out and readable.
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6. Replace the gears into the wire feeder and add the black, plastic, center guide.

7. Close the top rollers by reengaging the tension knobs and replace the blue shield.
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Note: Double check the tension knob and set the tension according to the chart in the wire
feeder.

Wire Press

_Taterial handle scal
AL/Mg 1-3
" AL/Pure 1-3
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8.5 Welding Table
Periodically use visual inspection to check the welding table slats for wear and spatter that

has bonded to the surface.

Use 3-in-1 multipurpose oil to clean the table surfaces and tooling. Use a cloth to buff the
surface and clean any access oil before welding on the surface.

The table slats are dual sided. If the table slats are damaged remove them from the table
base, flip them, and re-secure with the hardware.

NOTE: Once a month, turn the system OFF and visually examine the cable connections for
and weair, slices, or burns on the coatings. If a damaged cable is discovered take a photo
and reach out to your local Red-D-Arc contact for further instructions and replacement of the
cable before powering the system back on.
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Section 9: Risk Assessment

9-1: Risk Assessment Definitions

System risk assessment performed per the requirements of ANSI/RIA R15.06-2012
(1S010218-2) Part 2 robot systems and integration, Article 5.11.2a Collaborative robot
operation general requirements.

System risk assessment conducted accordingly to RIA TR R15.306-2016, User and task-
based risk assessment methodology utilizing the task-based template below (Figure 1) and
(Figure 2).

It is the User/Owner responsibility to review to determine if other measures are required to
mitigate hazards applicable to their operation and use of the equipment. This is considered a

Field Risk Assessment typically referencing the Design Risk Assessment provided.

Figure 1: Task Based Template

Hazard Initial Risk
S w
c > (] Q >
User | Task g 213|569
Type Origin = g 8|3 Ef
(72} (] ™3 o (1°]
c a >
o w g | Y
o

Figure 2: Risk Level Decision Matrix

I Severity of Injury I Exposure to the Hazard | Avoidance of the Hazard Risk Level
EO - Prevented
NEGLIGIBLE
A1l - Likely
S1 - Minor E1-Low
A2/A3 - Not likely/
Not possible
E2 - High
d Low
EQ - Prevented
E1 - Low
$2 - Moderate MEDIUM
A1 - Likely
E2 - High
A2/A3 - Not likely/
Not possible
EO - Prevented
Low
El - Low
$3 - Serious
A1/A2 - Likely/Not likely
E2 - High

A3 - Not possible

VERY HIGH
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Figure 3: Table of injury severity, exposure and avoidance factors

9-2: Risk Assessment

Factor

Rating

Criteria (Examples) — choose most m:Ely

Read criteria from the log for each facror

Injury
Severity

Serious
53

Normally non-reversible; likely will not return to the same job after
recovery from incident

If any of the above are applicable, the rating is SERIOUS

—  fatality

- imb amputation

- ong term disability
— chronicillness

Moderate
52

Normally reversible
ncident:

If any of the above are applicable, thelraling is MODERATE

ikely will return to the same job after recovery from

—  broken bones

severs laceration

short hospitalization

short term disability

ost time (multi-day)

—  fingertip amputation (not thumb)

Minor
51

First aid: no recovery required before retumning to job:

If any of the above are applicable, the rating is MINOR

—  bruising

-  small cuts

—  noloss time (multi-day)

— does not require attention by a medical doctor

E:tpclsur\e1

FPrevented
EO

If any of the above are applicable, the rating is PREVENTED

Exposure to hazard(s) is eliminated! contrelleds limited by inherently
safe design measures.

Use of guards prevents exposure or access to the hazard(s)

{see Part 2. 5.10). If an intedocked guard is selected, the following
bullet must also be met.

If functional safety is used as a risk reduction measure, the
mplemented functional safety performance (PL) mests or exceeds the
required functional safety performance (PL.). See Part2, 52

High -
E2

If any of the above are applicable, the rating is HIGH

Typically more than once per day or shift

Frequent or multiple short duration

Situations which could lead to increases in the duration of a task, not
to include teaching tasks

Low
E1

If either of the above are applicable, the rating is LOW

Typically less than or once per day or shift
Oceasional short durations

Avoidance

Mot possible

If any of the above are applicable, the rating is NOT POSSIBLE

—
Insufficient clearance to move out of the way and safety-rated
reduced speed contrel is not used

The robot system or cell layout causes the operator to be trapped
with the escape route toward the hazard

Safeguarding is not expected to offer protection from the process
hazard (e.g. explosion or eruption hazard)

Not likely -
A2

If any of the above are applicable, the rating is NOT LIKELY

nsufficient clearance to move out of the way and safety-rated
reduced speed contrel is used

obstructed path to move to safe area

hazard is moving faster than reduced speed (250 mmisec)
nadequate warning/reaction time

the hazard is imperceptible

Likely
Al -

If any of the above are applicable, the rating is LIKELY

sufficient clearance to move out of the way

hazard is incapable of moving greater than reduced speed
{250 mmisec).

adequate warning/reaction time

positioned in a safe location away from the hazard

BOT,

User

Task

Hazard

Initial Risk

Type Origin

Safety
Recommendatio |Safeguards Used
ns

Consequence
Severity
Exposure

Avoidance
Category

Mitigated Risk

Severity
Exposure
Avoidance
Category

All Users

Arc Welding

Weld

Operational A
Equip.

PPE, Operator
training, and Arc
screens

PPE, Operator
training, and Arc
screens

Arc Flash
Eyes

Med.

Low

Programmer

Arc Welding

Weld

Service .
Equip.

PPE, Operator
training, and Arc
screens

PPE, Operator
training, and Arc
screens

Arc Flash
Eyes

S2 | E1 [ Al | Low

S1 | E1 | Al |Neg.

Maintenance

Arc Welding

Weld

Service .
Equip.

PPE, Operator
training, and Arc
screens

PPE, Operator
training, and Arc
screens

Arc Flash
Eyes

S2 | E1 | Al | Low

S1 | E1 | Al |Neg.

Bystander

Arc Welding

Weld
Equip.

Environmental

PPE, Operator
training, and Arc

PPE and Arc
Screens

Arc Flash
Eyes

S2 | E1 [ Al | Low

screens

Neg.
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Hazard Initial Risk Mitigated Risk
Q
£ z| 2 g = Safety . z| e 8| =
User Task g £ | 3| &| o [Recommendatio|SafeguardsUsed| £ [ 3 | § | ©
Type Origin z g(d|z| & ns glo|lz| &
:olalglel 8 3183 &
5 A I (8] L I (8]
o
PPE, Operator PPE, Operator
) . Weld | Arc Flash . P L P
All Users Arc Welding Operational Eaui Skin S2 | E2 | A2 |Med.| training, and Arc | training, and Arc | S1 | E1 [ Al | Low
autp: screens screens
PPE, O t PPE, O t
. . Weld | Arc Flash . perator . perator
Programmer Arc Welding Operational Eaui Skin S2 | E1 | Al | Low | training, and Arc | training, and Arc | S1 | E1 | A2 [Neg.
autp- screens screens
PPE, O t PPE, O t
_ . ) Weld | Arc Flash ) perator o perator
Maintenance Arc Welding Service Equi Skin S2 | E1 | Al | Low | training, and Arc | training, and Arc | S1 | E1 | A2 [Neg.
auip: screens screens
PPE, Operator
Weld | Arc Flash PPE and Al
Bystander Arc Welding enronmental | ' T TaSN 1 55 | E1| A1 | Low| training, and Arc andAre 1 11 e1| A2 |Neg.
Equip. Skin Screens
screens
Weld PPE, Operator PPE, Operator
Weld training, exhaust | training, exhaust
All Users Arc Welding Operational K Smoke/F | S2 | E2 | A2 [Med. E & S1 | E1|A2|Low
Equip. methods and methods and
umes o L
ventilation ventilation
Weld PPE, Operator PPE, Operator
) ; Weld training, exhaust | training, exhaust
Programmer Arc Welding Operational . Smoke/F [ S2 | E1 | Al | Low S1 | E1 | Al |Neg.
Equip. umes methods and methods and
ventilation ventilation
Weld PPE, Operator PPE, Operator
. . X Weld training, exhaust | training, exhaust
Maintenance Arc Welding Service K Smoke/F | S2 | E1 | Al | Low S1 | E1 | Al |Neg.
Equip. umes methods and methods and
ventilation ventilation
PPE, O t
Weld 5 UPETATOT | ppe exhaust
. ) Weld training, exhaust
Bystander Arc Welding Environmental . Smoke/F | S2 | E1 [ Al | Low methods and | S1 | E1 | Al [Neg.
Equip. methods and L
umes o ventilation
ventilation
Weld PPE and PPE and
All Users Arc Welding Operational K Noise | S2 | E2 | A2 |[Med. . . S1|E1|A2|Low
Equip. Operator training|Operator training
Weld PPE and PPE and
Programmer Arc Welding Operational| Noise |S2|E1|A2 |Low and a9 1s1|E1|AL|Neg.
Equip. Operator training|Operator training
Weld PPE and PPE and
Maintenance Arc Welding Operational| ' Noise |S2|E1|A2|Low and a9 1s1|E1| AL [Neg.
Equip. Operator training|Operator training
PPE and
. ) Weld . PPE and
Bystander Arc Welding Environmental R Noise |[S1|E1|Al|Low . Awareness S1 | E1|Al|Low
Equip. Operator training .
training
. X Weld PPE and PPE and
All Users Arc Welding Operational . Burn S2 | E2 | Al |[Med. . .. | S2|E1|Al]|Low
Equip. Operator training|Operator training
. . Weld PPE and PPE and
Programmer Arc Welding Operational K Burn S1|E1|Al|Low . . S1 | E1 | Al [Neg.
Equip. Operator training|Operator training
. . X Weld PPE and PPE and
Maintenance Arc Welding Operational K Burn S1|E1(|Al|Low L. - S1 | E1 | Al [Neg.
Equip. Operator training|Operator training
Weld PPE and
Bystander Arc Welding Environmental K Burn S2 | E1 [ Al | Low . PPE S1 | E1 | Al [Neg.
Equip. Operator training
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Bon){

Hazard Initial Risk Mitigated Risk
Q
E | o|e|g| z| S =lelgl 2
User Task g £ | 3| &| o [Recommendatio|SafeguardsUsed| £ [ 3 | § | ©
Type | Origin c |g|g|=| g ns g 18|z &
2 |8|%(8| & S22 8
5 A I (8] L I (8]
o
Weld
€ PPE, Arc Screen, | PPE, Arc Screen,
Spatter . .
Fire Fire
Weld and Extinguishers Extinguishers,
All Users Arc Welding Operational | sparks |52 | €2 | AL [Med.| X8 ' Hing " |s1|E1|A2|Low
Equip. X Sprinkler system | Sprinkler system
causing and operator and operator
fire with tra’i)nin tra?nin
smoke i g
Weld
PPE, Arc Screen, | PPE, Arc Screen,
Spatter . .
and Fire Fire
. . Weld Extinguishers, Extinguishers,
Programmer Arc Welding Operational R Sparks | S2 | E1 | Al | Low X X S1 | E1 | Al |Neg.
Equip. . Sprinkler system | Sprinkler system
causing and operator and operator
fire with o o
training training
smoke
Weld
PPE, Arc Screen, | PPE, Arc Screen,
Spatter . .
and Fire Fire
X . X Weld Extinguishers, Extinguishers,
Maintenance Arc Welding Service . Sparks | S2 [ E1 | Al | Low ) ) S1 | E1 | Al |Neg.
Equip. causing Sprinkler system | Sprinkler system
and operator and operator
fire with tra?nin tra?nin
smoke € &
Weld
Spatter PPE, Arc Screen,
pand Fire PPE, Arc Screen,
Weld Extinguishers, |Fire Extinguish
Bystander Arc Welding Environmental e. Sparks | S2 | E1 | Al (Med. X_mgu'S ers re Ex lngU|s ers S1|E1|A2|Low
Equip. causin Sprinkler system | and Sprinkler
. . e and operator system
fire with trainin
smoke g
. Weld PPE and PPE and
All Users Nozzle Cleaning Thermal . Burn S1 | E1 | A1l |Neg. - .. | S1|EO|A1|Neg.
Equip. Operator training|Operator training
Weld PPE and PPE and
Programmer Nozzle Cleaning Thermal K Burn S1 | E1 | Al [Neg. . . S1 | EO | Al [Neg.
Equip. Operator training|Operator training
Weld PPE and PPE and
Maintenance Nozzle Cleaning Thermal | ' o Burn | S1|E1l|Al [Neg. and a9 1s1| 0| AL [Neg.
Equip. Operator training|Operator training
Contact Tip, Nozzl d Mech. PPE and PPE and
Allusers | omact b Nozzleand g o ec Bun |52 |E1|AL|Low and % I's1|E1|AtL |Neg.
Retainer/Diffuser Change Equip. Operator training|Operator training
Contact Tip, Nozzle and . Mech. PPE and PPE and
Programmer R . Operational . Burn S2 | E1 [ Al | Low . e S1 | E1 | Al [Neg.
Retainer/Diffuser Change Equip. Operator training|Operator training
X Contact Tip, Nozzle and X Mech. PPE and PPE and
Maintenance . . Service R Burn S2 | E1 [ Al | Low - - S1 | E1 | Al [Neg.
Retainer/Diffuser Change Equip. Operator training|Operator training
Contact Tip, Nozzle and X Mech. |[Puncture/ PPE and PPE and
All Users R . Service ) . S2 | E1 | Al |Low . .. | S1|E1]|A1|Neg.
Retainer/Diffuser Change Equip. | Stabbing Operator training|Operator training
Contact Tip, Nozzle and X Mech. |Puncture/ PPE and PPE and
Programmer . K Service K K S2 | E1 | Al |Low . L S1 | E1 | Al [Neg.
Retainer/Diffuser Change Equip. | Stabbing Operator training|Operator training
Contact Tip, Nozzle and Mech. |Puncture, PPE and PPE and
Maintenance 'tact Tip, Nozz Service h. - |Puncture/| o | o1 1 a1 | Low » | 's1|E1|AL|Neg
Retainer/Diffuser Change Equip. | Stabbing Operator training|Operator training
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Red-D-Arc

Bon){

Hazard Initial Risk Mitigated Risk
[
g |>le¢l8l 2 SEED =¢8] 2
User Task 2 £ | 2| &§| & [Recommendatio|SafeguardsUsed| £ | 3 | §| S
Type Origin s glo|® & 5 2lo|®= &
2 |3lg|e| = g1 28| 8
S Viw|Z| O wld|z| o
o
. i Weld |Puncture/ PPE and PPE and
All Users Wire Change Service K R S2 | E1 | Al | Low . .. | S1|E1]|A1|Neg.
Equip. | Stabbing Operator training|Operator training
Weld |P PPE PPE
Programmer Wire Change Service e_d unctu_re/ S2 | E1| Al | Low and_ . and_ . S1|E1|Al|Neg.
Equip. | Stabbing Operator training|Operator training
) . i Weld |Puncture/ PPE and PPE and
Maintenance Wire Change Service K R S2 | E1| Al | Low . .. | S1|E1]|Al1|Neg.
Equip. | Stabbing Operator training|Operator training
Weld |Crushin PPE and PPE and
All Users Wire Change Service : ushing/ | > | ¢1 | a1 | Low n ~|'s1|E1|A1|Neg.
Equip. Pinching Operator training|Operator training
. X Weld |Crushing/ PPE and PPE and
Programmer Wire Change Service K - S2 [ E1| Al | Low . . S1 | E1| Al |Neg.
Equip. | Pinching Operator training|Operator training
Weld |Crushi PPE and PPE and
Maintenance Wire Change Service c rushing/| > 1 &1 | a1 | Low and % 1's1|E1|AL|Neg.
Equip. Pinching Operator training|Operator training
X . Weld | Crushing/ PPE and PPE and
All Users Equipment Jams Service R L S2 | E1| Al | Low . . S1 | E1| Al |Neg.
Equip. Pinching Operator training|Operator training
) ) Weld | Crushing/ PPE and PPE and
Programmer Equipment Jams Service i L S2 | E1| Al | Low . L S1 | E1 | Al |Neg.
Equip. Pinching Operator training|Operator training
Weld |Crushin PPE and PPE and
Maintenance Equipment Jams Service X . Ag/ S2 | E1| Al | Low L L S1 | E1| Al |Neg.
Equip. Pinching Operator training|Operator training
Al Users Feeding and Ioa'dlngof Raw evironmental Work | Tripping 51| el a1 | low PPE and Da'|ly PPE and Da'|Iy s1| €0 | A1 |Neg.
Materials Area Hazard floor cleaning floor cleaning
Programmer Feeding and IoaAdmg of Raw Evironmental Work | Tripping 51l el A1l Low PPE and Dé|ly PPE and D§|Iy s1| €0 | A1 [Neg.
Materials Area Hazard floor cleaning floor cleaning
) Feeding and loading of Raw Work | Tripping PPE and Daily PPE and Daily
Maintenance ) Environmental S1|E1|Al]|Low A . S1|EO0| A1 Neg_
Materials Area Hazard floor cleaning floor cleaning
Bystander Feeding and Ioa}dlng of Raw environmental Work | Tripping s1 | £0| A1 [Neg. PPE and Dé|ly PPE and Da.|ly s1| €0 A1 [Neg.
Materials Area Hazard floor cleaning floor cleaning
Feeding and loading of Raw ) Weld PPE and PPE and
All Users . Operational , Burn S2 | E2 | Al |Med. - .. | S1|E1|A2|Low
Materials Equip. Operator training|Operator training
Feeding and loading of Ra Weld PPE and PPE and
Programmer ing R 'ng w Operational K Burn S2 | E1| Al | Low . . S1 | E1 | Al |Neg.
Materials Equip. Operator training|Operator training
) Feeding and loading of Raw X Weld PPE and PPE and
Maintenance R Service K Burn S2 | E1 | Al | Low . L S1 | E1| Al |Neg.
Materials Equip. Operator training|Operator training
Feeding and loading of Raw Weld |Puncture PPE and PPE and
All Users € . s Service . . / S2 | E2 | Al |Med. . .. | S1|E1|A2|Low
Materials Equip. | Stabbing Operator training(Operator training
Feedi loadi fR Wel P PPE PPE
programmer| | ceding and loading of Raw | o . eld Puncture/| o | e1 1 a1 | Low and and 1 si e | a1 Neg
Materials Equip. | Stabbing Operator training|Operator training
) Feeding and loading of Raw i Weld |Puncture/ PPE and PPE and
Maintenance . Service . . S2 | E1 | Al | Low - - S1 | E1| Al |Neg.
Materials Equip. | Stabbing Operator training(Operator training
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Red-D-Arc

Bon){

Hazard Initial Risk Mitigated Risk
Q
E | o|e|g| z| S =lelgl 2
User Task g £ | 3| &| o [Recommendatio|SafeguardsUsed| £ [ 3 | § | ©
Type Origin z g(d|z| & glo|lz| &
@ 2| 2o & ns 3(g|°| =
§ [~|5|z|¢ SlE e
o
Cobot safety
X X Crushing/ PPE and software with
All Users Cobot Motion Operational| Cobot . S2 | E2 | Al |Med. L . . S1 | E1|A2|Low
Pinching Operator training| audio and visual
warnings
Cobot safety
Crushin PPE and software with
Programmer Cobot Motion operational| Cobot |C™"¢/ | 5 | €2 | A1 [Med. n eware With o1 11 [ A2 | Low
Pinching Operator training| audio and visual
warnings
Cobot safety
Crushin PPE and software with
Maintenance Cobot Motion Service Cobot . .g/ S2 | E2 | Al |Med. L . . S1 | E1|A2|Low
Pinching Operator training| audio and visual
warnings
Cobot safet
Crushing/ PPE and software wit\L
Bystander Cobot Motion Operational| Cobot . .g S2 | E1 [ Al | Low Awareness i ) S1 | E1 | Al |Neg.
Pinching . audio and visual
training .
warnings
Cobot safety
Mech. | Crushin, PPE and software with
All Users Cobot Motion Operational - . .g/ S2 | E2 | Al |[Med. L ) X S1 | E1|A2]|Low
Equip. | Pinching Operator training| audio and visual
warnings
Cobot safety
. ; Mech. |Crushing/ PPE and software with
Programmer Cobot Motion Operational ) - S2 | E2 | Al |Med. . ) X S1 | E1|A2|Low
Equip. | Pinching Operator training| audio and visual
warnings
Cobot safety
. X X Mech. |Crushing/ PPE and software with
Maintenance Cobot Motion Operational R - S2 | E1 [ Al | Low . . . S1 | E1 | Al |Neg.
Equip. | Pinching Operator training| audio and visual
warnings
Cobot safet
i PPE and obotsa e'y
X X Mech. |Crushing/ software with
Bystander Cobot Motion Operational . o S2 | E1 | Al | Low Awareness i . S1 | EO | Al [Neg.
Equip. | Pinching . audio and visual
training .
warnings
Cobot safety
Entangle PPE and software with
All Users Cobot Motion Operational| Cobot &€ 152 | E2 | A2 [Med. n eware With o1 11 [ A2 | Low
ment Operator training| audio and visual
warnings
Cobot safety
Entangl PPE and ft ith
Programmer Cobot Motion Operational| Cobot | o8¢ | s2 | E2 | A2 [Med. and | sottware With | ¢ 1 £11 A2 | Low
ment Operator training| audio and visual
warnings
Cobot safety
Entangl PPE and ft ith
Maintenance Cobot Motion Service | Cobot ntangle S2 | E1 | A2 | Low an . so.warevw S1 | E1 | Al |Neg.
ment Operator training| audio and visual
warnings
Cobot safet
Entangle PPE and software wi;\
Bystander Cobot Motion Environmental [ Cobot 8 S2 | E1 [ Al | Low Awareness R . S1 | E1 | Al [Neg.
ment . audio and visual
training .
warnings
Cobot safety
. X Mech. | Entangle PPE and software with
All Users Moving Elements Operational ) S2 | E2 | Al |[Med. . ) X S1 | E1|A2]|Low
Equip. ment Operator training| audio and visual
warnings
Cobot safety
. . Mech. | Entangle PPE and software with
Programmer Moving Elements Operational K S2 | E2 | Al |[Med. . i . S1|E1|A2|Low
Equip. ment Operator training| audio and visual
warnings
Cobot safety
. . X Mech. | Entangle PPE and software with
Maintenance Moving Elements Service | S2 | E1 | Al | Low . i ) S1 | E1 | Al [Neg.
Equip. ment Operator training| audio and visual
warnings
Cobot safet
PPE and v
i ) Mech. | Entangle software with
Bystander Moving Elements Environmental . S2 | E1 | Al | Low Awareness i ) S1 | E1 | Al [Neg.
Equip. ment . audio and visual
training .
warnings
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Red-D-Arc

Bon){

Hazard Initial Risk Mitigated Risk
Q
g el 8l > Safety ) el >
User Task g £| 3 S | S |Recommendatio|Safeguards Used| £ 3 S| o
Type Origin z |3z & g(8|z| &
a - ns 2| a -
g |3|Z|25|8 S1E|2| 8
o wlg| © w|z| ©
o
. ) Work | Tripping Keep work clear Good
All Users | Movement inwork area | Environmental S1|E1|Al|Low . S1|E1|A2|Low
Area Hazard and free Housekeeping
Work | Trippin, Keep work clear Good
Programmer( Movement in work area | Environmental Pping S2 | E2 | Al |Med. P . S1|E1|A2|Low
Area Hazard and free Housekeeping
Work | Trippin; Keep work clear Good
Maintenance| Movement in work area | Environmental Pping S2 | E2 | Al |Med. P . S1|E1|A2|Low
Area Hazard and free Housekeeping
. ) Work | Tripping Keep work clear Good
Bystander| Movement in work area | Environmental S2 | E2 | Al |Med. . S1 | E1|A2|Low
Area Hazard and free Housekeeping
Weld |Puncture PPE and PPE and
All Users Torch Change Service K K / S1 | E1|Al|Low . .. | S1|E1|Al|Neg.
Equip. | Stabbing Operator training|Operator training
X Weld |Puncture/ PPE and PPE and
Programmer Torch Change Service . K S1|E1|Al|Low " .. | S1|E1|[Al|Neg.
Equip. | Stabbing Operator training|Operator training
Weld |Puncture PPE and PPE and
Maintenance Torch Change Service ‘ _ / S1 | E1|Al|Low . .. | S1]|E1|Al[Neg.
Equip. | Stabbing Operator training|Operator training
Service
. PPE and Lock
X . Weld |Electrical performed only
All Users Trouble shooting Service A S3 | E1|Al L Out Tag Out S1 | E1| Al |Neg.
Equip. Hazard by qualified
procedures
personnel
Service
. PPE and Lock
X . Weld |Electrical performed only
Programmer Trouble shooting Service , S3 | E1|Al . Out Tag Out S1 | E1| A1 |Neg.
Equip. Hazard by qualified
procedures
personnel
Service
Weld | Electrical o Id ly | PPEandtock
€| ectrica erformed on|
Maintenance Trouble shooting Service K S3|E1|AL s . v Out Tag Out S1 | E1| Al |Neg.
Equip. Hazard by qualified
procedures
personnel
Service
. PPE and Lock
X . Electrical performed only
All Users Trouble shooting Service Cobot S2 | E1 | Al |Med. . Out Tag Out S1 | E1| A1l |Neg.
Hazard by qualified
procedures
personnel
Service
Electrical . 'd o | PPEandLock
ectrica erformed onl
Programmer Trouble shooting Service Cobot S2 | E1 | Al |Med. P L v Out Tag Out S1 | E1| A1 |Neg.
Hazard by qualified
procedures
personnel
Service
Electrical erformed onl PPE and Lock
Maintenance Trouble shooting Service Cobot S2 | E1 | Al |Med. P L v Out Tag Out S1| E1| Al |Neg.
Hazard by qualified
procedures
personnel
i X Crushing/ PPE and PPE and
All Users Trouble shooting Service | Cobot - S1|E1|Al|Low . .. | S1|E1|[Al|Neg.
Pinching Operator training|Operator training
. ) Crushing/ PPE and PPE and
Programmer Trouble shooting Service Cobot L. S1|E1|Al|Low . L S1 | E1| Al [Neg.
Pinching Operator training|Operator training
_ . ) Crushing/ PPE and PPE and
Maintenance Trouble shooting Service Cobot . . S1|E1([Al|Low . . S1 | E1|Al [Neg.
Pinching Operator training|Operator training
i X Mech. |Crushing/ PPE and PPE and
All Users Trouble shooting Service . - S1|E1|Al|Low . . | S1|E1|Al|Neg.
Equip. | Pinching Operator training|Operator training
i X Mech. |Crushing/ PPE and PPE and
Programmer Trouble shooting Service . L S1 | E1|Al|Low . L S1 | E1| A1 |Neg.
Equip. | Pinching Operator training|Operator training
Mech. |Crushi PPE and PPE and
Maintenance Trouble shooting Service ec' r'us I,ng/ S1|E1|Al|Low an - an .. | S1]E1|Al[Neg.
Equip. | Pinching Operator training|Operator training
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BOT,
Red-D-Arc

Hazard Initial Risk Mitigated Risk
3 fi
E o olelg| p| Sofew >l e8| 2
User Task g €| 3| &| o |Recommendatio|SafeguardsUsed| £ | 3 [ §| S
Type Origin z g(é8|=z| & g(é|=| &
2 2 29| = oS | 29| ®
= L I - S wlad|g| v
o
Mech. [Puncture, PPE and PPE and
All Users Trouble shooting Service ) K / S1 | E1|Al|Low . . 1| E1[Al |Neg.
Equip. | Stabbing Operator training|Operator training
Mech. [Puncture, PPE and PPE and
Programmer Trouble shooting Service . K / S1|E1|Al|Low . .. | S1|E1|Al|Neg.
Equip. | Stabbing Operator training|Operator training
Mech. [Puncture, PPE and PPE and
Maintenance Trouble shooting Service R Y u / S1 | E1|Al|Low L L S1|E1|Al [Neg.
Equip. | Stabbing Operator training|Operator training
Service
. PPE and Lock
AllUsers | Equipment Cleanin Service | \Weld |Electricall (1) | g performedonly | o out | s | 1| At [Ne
quip J Equip. | Hazard by qualified s E
procedures
personnel
Service
PPE and Lock
X ) X Weld | Electrical performed only
Programmer Equipment Cleaning Service . S3|E1[Al . Out Tag Out S1|E1[A1 [Neg.
Equip. Hazard by qualified
procedures
personnel
Servi
Weld | Electrical erfo::;ieonl PPE and Lock
Maintenance|  Equipment Cleaning Service ! s3|E1|AL P SO | outTagout | S1|E1| AL [Neg
Equip. Hazard by qualified
procedures
personnel
Servi
. ervice PPE and Lock
. X ) Electrical performed only
All Users Equipment Cleaning Service Cobot S2 | E1 | Al [Med. . Out Tag Out S1 | E1|Al [Neg.
Hazard by qualified
procedures
personnel
Servi
. ervice PPE and Lock
) X ) Electrical performed only
Programmer Equipment Cleaning Service Cobot S2 | E1 | Al [Med. . Out Tag Out S1|E1|Al [Neg.
Hazard by qualified
procedures
personnel
Servi
Electrical erfo(:r:;(;ieonl PPE and Lock
Maintenance Equipment Cleaning Service | Cobot S2 | E1 | Al |[Med. P L v Out Tag Out S1 | E1[A1 [Neg.
Hazard by qualified
procedures
personnel
. X . Mech. | Bump/Br PPE and PPE and
All Users Equipment Cleaning Service R X S1 | E1|Al [Neg. - . S1 | E1|Al [Neg.
Equip. uise Operator training|Operator training
. X . Mech. | Bump/Br PPE and PPE and
Programmer Equipment Cleaning Service . . S1 | E1| Al |Neg. L L S1 | E1| Al |Neg.
Equip. uise Operator training|Operator training
. . X . Mech. | Bump/Br PPE and PPE and
Maintenance Equipment Cleaning Service ) ) S1|E1|Al [Neg. . .. [ S1[E1)|Al|Neg.
Equip. uise Operator training|Operator training
Nausea,
Asphyxica
tion,
PPE, Operator PPE, Operator
Nausea, L .
) ) Weld . training and training and
All Users Changing Weld Gases Service ) Diziness | S2 | E1 | Al [Med. S1|E1[A1 [Neg.
Equip. Adequate Adequate
and eye, I -
Ventilation Ventilation
nose and
throat
irritation
Nausea,
Asphyxica
tion,
PPE, Operator PPE, Operator
Nausea, . .
) ) Weld . training and training and
Programmer Changing Weld Gases Service ) Diziness | S2 | E1 | Al [Med. S1 | E1|Al [Neg.
Equip. Adequate Adequate
and eye, . -
Ventilation Ventilation
nose and
throat
irritation
Nausea,
Asphyxica
tion,
PPE, Operator PPE, Operator
Weld Nausea, training and training and
Maintenance Changing Weld Gases Service . Diziness | S2 | E1 | Al [Med. S1|E1[A1 [Neg.
Equip. Adequate Adequate
and eye, S .
Ventilation Ventilation
nose and
throat
irritation
Nausea,
Asphyxica
tion,
PPE, Operator PPE, Operator
Weld Nausea, training and training and
Bystander Changing Weld Gases Service . Diziness | S2 | E1 | Al [Med. S1 | E1[A1 [Neg.
Equip. Adequate Adequate
and eye, S .
Ventilation Ventilation
nose and
throat
irritation
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