Using UR5e with 2F-85 adaptive gripper

Safety guidelines

This robot requires an induction before you use it for the first time. If you have
not completed this induction, please contact Rohit Ramesh Thampy on slack

1. Please remove any loose jewelry or clothing before working with this robot.

2. If you have long hair, please secure it using a hair tie.

3. Do not place your hands or fingers on the joints of the robot or in between the
robotiq gripper.

4. When testing your program, switch the robot into reduced mode and decrease
your speed to 50% and run it. If the robot is running without any collisions,
increase the speed by 10%. Repeat this process till you reach 80% speed
without any collisions. Once you have reached 80% you can switch the robot
back to Normal mode and run it at 90% and 100% speed.

5. If you make any significant changes to your robot program such as adding a
new waypoint, move command, velocity or acceleration change, follow 4..

6. When a robot program is running, ensure that you are outside region marked
with red tape.

What is it?

UR5e



The UR5e by Universal Robots is a 6 Degree of freedom robotic arm. It is the gold standard for
collaborative robots in the industry as it is designed to work alongside humans.

Robotiq 2F-85 adaptive gripper
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The 2F-85 adaptive gripper by Robotiq is an end-effector that is commonly used with robotic arms

such as the UR5e. But the 2F-85 that we have at the robotics lab is rather special as it comes with
a camera module as well.
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What can it do?

The UR5e on its own is not of much use as it is a robotics platform and we as the user need to
define an application to make it useful.

For example, since we have the 2F-85 gripper attached and setup on the robot arm we can now
program it to carry on applications such moving objects around the workspace of the robot or carry
out a repetitive process such as pick and place.

If you'd like, you can also design and attach your own end-effector to the robot which could give it
a new capability!

The bottom line is, if you need to do something which requires repeatability, precision and
accuracy, this robot might be able to to help you out.

Getting started

Core components of the URb5e

The robotic arm
The control box
The teach pendant
The gripper
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1. To power on the robot press down on the power button located at the top of the teach
pendant. You will notice that the LED within the power button turns green and after a
couple of seconds you will see the Universal Robots logo as shown below.
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2. The screen will then change to a loading screen as shown below and it will take a couple
of minutes to load completely.
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3. Once the loading in complete you will see a getting started screen as shown below. At this
stage only the control box has booted up but robot arm itself is not powered on.
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What would you like to do first?

R = 2

RUN A PROGRAM PROGRAM THE ROBOT CONFIGURE ROBOT
INSTALLATION

4. To power on the robot arm, click on the red button that is located at the bottom left
corner of the screen.

IR T

RUN A PROGRAM PROGRAD

[0 Don't show this message again

O Power off
(4

5. You will get a pop up screen as shown below and within the pop up screen, click on the
"ON" button. You will notice that the circles with the status will change to green and the
status will change as well.
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6. After a couple of seconds, you should see that the "ON" button would have been replaced
with the "START" button. Now, click on the "START" button, you will hear some clicking
noises coming from the robot arm, which indicates the breaks of the robot arm are being
released.
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7. If everything goes well, you will see that all the circles will be green and if you look over to
the bottom left corner of the teach pendant, the red button we initially clicked is now
green and it will also say "Normal" next to it.
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8. Now you can exit this screen by clicking on the "EXIT" button located at the bottom left of
the screen.
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Power off

To power off the robot, press down on the power button that is located at the top of the teach
pendant and then select "Power off" on the pop up. If you were working on a program and want to
save it click on "save program" otherwise click "Discard".

Controlling the UR5e

There are 2 ways to control the UR5e robotic arm.

1. Using the teach pendant.
2. External control using RTDE, URscript or ROS2.

This page only contains the basics and will not be covering external control.

Moving the UR5e

You can move the robot using different methods but to do that, you must first be in the move menu
or setting a way point in a program. To navigate to the move button, click on the button that says
"Move" which is located at the top left of the screen. It looks like the image below.
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The move menu should look something like the image below.
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Once you are in the move menu, make sure to change the option in Feature to "Base" instead of
"View", so that your reference point is from the base of the robot arm instead of the virtual camera.
To do that click on the drop down that is below feature and select "Base". You should see that the
arrow keys on the left have changed in colour.
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The move menu is simply for moving the robot around, you will not be able to program a path or
set waypoints when you are in this menu.

1. Jogging the robot - To jog the robot, press and hold one of the arrow keys on the left hand
side of the screen as shown below.
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2. Move each joint - To move each joint of the robot individually press and hold the arrows
on the right hand side of the screen as shown above.
3. Freedrive mode

e To move the robot using Freedrive, with one hand press and hold the black button

that is on top of the teach pendant. You will see a pop on the teach pendant that
says "Freedrive Active".
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e Place your other hand on the flange of the robot. Now drag the robot with your arm to a
desired position.

Basic motion programming for UR5e with 2F-85 gripper

The main concepts behind programming the UR5e are move commands and waypoints.

Move command

Move commands define how you would like the robot to move in order to reach a certain waypoint.
There are 3 move commands you can choose from:

1. Move] - Stands for Move Joint. This means, given two distant waypoints A & B, the robot
will take the fastest and easiest route from A to B and vice versa.

2. Movel - Stand for Move Linear. This means, given two distant waypoints A & B, the robot
will move in a straight line from A to B or vice versa.

3. MoveP - Stands for Move Process. With this move command, the robot will move through
multiple waypoints with a constant speed. You can also make circles using this move
command.

Waypoints
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Waypoints are 3D coordinates within the robot's workspace set by the user.

Creating a simple program

In order to create a program, ensure that you are in the programming menu.

1. To navigate to the programming menu, click on the program button located on the top left
of the screen.

" What would you 1

Now, your screen should look something like the one below.
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2. To add a move command, select "move" which is within the "Basic" dropdown list. You
should see that a move command with Waypoint 1 has been inserted beneath Robot
Program as shown below.
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The default move command is Move) but if you want to change it, click on the drop down to the left
for the screen which says Move) and select another move command from the dropdown list.
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3. Click on waypoint_ 1 and you should see the right side of the screen change to the image
below.
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4. Click on the "Set Waypoint" button. This will change the screen to a similar screen from
the move menu as shown below. But the main difference is that you now have an "OK"
and "Cancel" button to set or cancel a waypoint.
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If you want to set the current location of the robot as a waypoint then click on "OK". If you
want to set a new location as a waypoint, then jog, drive or Freedrive the robot to a
desired location within the workspace and click "OK". You will see that Waypoint_ 1 is no
longer highlighted in yellow, meaning the waypoint has been set successfully.
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6. If you would like to add another waypoint, click on "Waypoint" which is within Basic drop
down list. Another waypoint called waypoint 2 will be added into your move command.
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7. To set your newly added waypoint, repeat steps 4 and 5.

Good practices

e Do not nest move commands, i.e. do not create a move command within a move
command.

e Name your move commands and waypoints so that you know what is happening when the
robot is about to execute it.

Controlling the Robotiq 2F-85 adaptive gripper

To control the robotiq gripper using the teach pendant, click on the "UR+" button located on the
top right of the screen as shown below.

This will show a pop up screen as shown below.


https://wiki.cci.arts.ac.uk/uploads/images/gallery/2024-01/lOfM0UVmAbTt3OxF-ur-plus-button-label.jpg

<unnameds
fault

Act

ve TCP

w | robotiq_tcp

A

—

Emergency open [l Emergency close

Wrist 2

Select "Adaptive Gripper" as that is the gripper we have and then click on "Activate". You will see
the robotiq gripper will close and open.

Once the gripper is active you will see that the pop up will change and give you some options to
control the gripper as shown below.
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Now, you can open or close the gripper, control the speed at which it opens or closes and the force

/ grip strength of the gripper.

Adding gripper command to your program

To program the gripper so that it opens or closes when the robot has reached a point, navigate to
the program menu and ensure you have set your waypoints by following the instructions in the

previous section.

1. Select "URCaps" drop down which is on the left side of the screen within the program
menu. It is also shown in the image below with a green box.
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2. Select "Gripper Activate" and make sure this is placed at the beginning of your program.
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3. Select the waypoint where you want to add the gripper command.

If you place a gripper command after a waypoint, then it will be executed once the
waypoint is reached, if the gripper command is placed before a waypoint, it will
be executed before the robot starts moving to the waypoint.

4. To add a gripper command, select "Gripper" from the URCaps dropdown.
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5. One the right side of the screen, you should now see some options related to the gripper.
6. Click on "Edit action" and then choose whether you would like to open or close the

gripper.

Do not choose a percentage for opening or closing the gripper as this could cause
issues. The gripper should either be open (0%) or close (100%).
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7. Adjust the speed and force of the gripper according to your need. Click on "Save action"
when you are happy with your settings.

8. If all goes well, you should see the gripper command "Gripper Open" or "Gripper Close"
based on which action you have chosen.
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Specification
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URSe

Specification

Degrees of freedom
Programming

Power consumption (average)
Maximum power

Moderate operating settings
Operating temperature range

Safety functions
In compliance with

Performance
Force sensing, tool
flange/torque sensor
Range

Precision

Accuracy

Movement

Typical TCP speed

Pose Repeatabilty per
180 9283
Axis movement

5k (11 Ibs)

850 mm (33.5in)

6 rotating joints

12 inch touchscreen with PolyScope
araphical user interface

570w
200W

Ambient temperature:

0-50°C (32-122°F)

17 configurable safety functions
EN ISO 13849-1 (PLd Category 3)
and EN IS0 102181

Force, x-y-2 Torque, x-y-z
500N 10.0 Nm
35N 0.2Nm
40N 0.3Nm
1m/s
+0.03mm
Working range  Maximum speed
+360° +180%s
360" +180%/s
+360° +180°/s
+360° +180°/s
+360" +180%s
360" +180%/s

UR5e

Technical Specification

The URSe brings ultimate flexibility to medium-duty
applications with a payload of up to 5 kg and a reach
of 850 mm.

Today, more than 75,000 UR collaborative industrial
robots have been delivered to customers across
industries and around the world. UR5e is one of four
e-Series cobots, each with a different payload and reach
combination. e-Series brings incredible flexibility and
unparalleled ease of use to your application.
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Features

IP classification IP54 water protection

Class 4 at 20 at max.
speed and payload,
Class 5 at 40 and 80% at
max. speed and payload

Cleanroom classification
1S0 14644-1 classification
of air cleanliness by
particle concentration

Noise <65dB(A)
Robot mounting Any orientation
1/0 Ports

Digital In 2

Digital Out 2

Analog In 2

Tool I/0 power supply voltage
Tool I/0 power supply

12/24V
1.5 A (Dual pin) 1 A (Single pir)

Physical

Footprint 2149 mm

Materials Aluminum, plastic, steel
Tool Flange EN 1S0-9409-1-50-4-M6

Connector type M8 | M8 8pin
Cable length (robot arm) 6m (236n)

12m (472 in) and high-flex
options available.

20.6 kg {45.4Ibs)

£90% RH (non-condensing)

Weight including cable
Humidity

Contact

Universal Robots A/S
+4589 93 89 89

Energivej 25
5260 Odense sales@universal-robots.com
Denmark universakrobots.com

Additional resources

3-Position Enabl

Features

IP classification

Included in certifications
Humidity

Display resolution
Physical

Materials

Teach Pendant size (W x H x D)
Weight

Cable length

Control Box

Features

IP Classification
1S0 14644-1 class cleanroom
Operating temperature range*
Humidity

10Ports

Digital In

Digital Out

Analog In

Analog Out

Quadrature Digital Inputs

1/0 Power Supply
Communication

Power Source

Physical
Control Box Size (Wax H x D)

Weight
Materials

The control box is also available in an OEM version

URSe payload curve

g Teach Pendant

Interface for URSe base flange

154 r
EN IS0 102181

EN IS0 13849-1

590% RH (non-condensing)
1280 % 800 pixels

07 5.5 min

Plastic
300 mm x 231 mm x 50 mm
(118inx9,1inx 1,97 in)

1.8kg {3,961 Ibs)

including 1 m of teach pendant cable
45m (177,17 in)

P44

6
0-50°C (32-122°F)
<90% RH (non-condensing)

©6H7T620 1020

16 etonts
16

2

2

4
24V, 2

500 Hz Control frequency Modbus
PROFINET, PROFlsafe (optional)
TCPUSB 2.0, USB 3.0

Ethernet/IP

USB2.0,USB 3.0

PROFINET

ROS/ROS2 driver {optional, T
open source) P
Euromap-67 {optional) - LIt -
SPI AN-146 (optional) 263H8

Injection Moulding Machine

Interface (IMMI, optional)

100-240 VAC, 47-440 Hz

iz

SECTION A4

460 mm x 449 mm x 254 mm
(182inx176inx 10in)
12kg (26,5 bbs)

Powder coated steel

Payload ik

Gemer of gravity offset mm)

. UR5e website

. UR5e user manual

Robotig 2F-85 user manual

Universal Robots e-learning

. Universal Robots academy

o v A W N B

. Ur5e general risk assessment
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