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1 Preface:

This manual provides some in depth and step by step introduction and use of the Universal-
Robots. After reading this manual you will be able to use and program the Universal-Robot
(UR).

Aside from this manual there is the original UR user manual (manual_enx.x.pdf) wish also is
very good and provide other detailed information’s for using the UR and it is recommended to
read both manuals. Especially the reading the safety section and risk assessment is necessary
to read before going any further.

The UR is a very innovative and user friendly product and it is also interesting to know a little
about the inside of the robot — especially when the covers are so easy to remove which can be
done without any harm - however just look — don’t touch anything inside the joint or even turn
any screws inside because the encoder can then get out of adjustment and the robot will
malfunction and the warranty is void — so just close the lid again — see also photo at the end of
this manual of open joint.

One thing you will experience very fast is that it seems that the robot has its own mind — which
is also true but it is the mind of the programming team who made this robot, but they did a very
good job.

For example when two far away waypoints has been made then the robot will take a
mathematically and physically possible shortest way from point A to point B — which is maybe
not always what you expected. To control the path — you need more waypoints in between to
force the robot to go through.

The shortest way is also correct in most cases, but not always the case. Because the
movement can be influenced by the position of the joint. The joints can turn +360 degrees and -
360 degrees if the joint is in its zero position as seen on the move screen (i.e. total 720
degrees). So how the robot move to next waypoint can be dependent on this.

One way to explain this is - Consider the joint happen to be in the zero position at beginning of
programming and if you have made several waypoints by only turning the base joint in only one
direction e.qg. left so point A = 0 degree, point B = 45 degree, point C = 90 degree, point D = 135
degree - and so on all the way up to 359 degree.

Now you want a point that is actually at position 361 degree — it is possible to make and
continue programming - BUT when you run the program the robot will start nicely to turn around
as you expected, but when moving from 359 degrees to 361 degrees it will swing all the way
back and go to degree 1 — (always keep a hand on the E-stop when test running).

This is because the joints can turn +/-360 degrees.

The UR robot is a 6 axis robot which means it can go to almost any position within each reach
except directly above or directly below where it is sitting itself.

But it also has to be taken into account how the robot physical are constructed especially the
length or the arms and joints. So just like a human body we might need to change our posture
to grab something with our hand — so do the robot sometimes need to be re position by the
programmer in order to reach the target. You might read the section about “Singularity” at the
end of the manual.
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3 Unpacking:

The UR arrives in two similar cardboard boxes — one with the controller and one with the robot
itself. Unpack both boxes and place the controller on a table or the floor.

The robot is folded in foetus position and can be placed on a table, stand or any place that is
prepared with 4 holes that fit the foot base. Since the robot is folded in this transportation
position is not possible right now to fit all 4 bolts, but 1 or two is enough to hold the robot — so
just fit the bolts where the base holes are accessible.

The monitor is a touch screen monitor and can be operated as it is with pressing the screen and
onscreen keyboard. It is possible to connect a mouse and keyboard to the USB connector on
the side of the monitor and especially a mouse is useful.
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4 Install a USB Thumb drive.

Although it is possible to store your user programs on the internal hard drive (Flash card in this
case) | will recommend to dedicate a small USB thumb drive for your user programs.

Because they are then very easy to carry over to your office computer for documentation and
backup purpose and it becomes much easier to version control your programs. To save on the
hard drive and on the USB drive will often lead to confusion for which is my correct and latest
program?

And to copy from the hard drive over to an office computer is tricky, but using a USB drive
makes its very easy and convenient.

Free USB port. Prepare an empty USB drive

Insert the USB drive in.
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5 Turn on power.

Turn on the power by pressing the ON button on the monitor.

2. Digital Input

Mo Cahle

A messages appears that say “No Cable” —
Which normal and no action is need for this.

Loading, Please Wait ...

UNIVER-. .. ROBOTS

wn PR PIGEPAMPARE 2o s

During boot you will see various screens loading and checks —this is normal and it takes
1 — 2 minutes to boot. You will also hear the fans turn in the controller box.
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After booting the monitor will show one of these two screens depending on if the
Emergency push button has been pressed.

Please select Please select

e UNIVERSAL
R 0 H 0 B [ Robot has Changed Mode. PROGRAM Robot
PROGRAM Robot obol
@ Emergency Stopped II The Robot has Changed Mode
From:NO CONTROLLER
Te Proceed: To:ROBOT POWER OFF
1. Release Emergency Stop Button.
2. Start Robot. SETUP Robot SETUP Robot

Robot has Ct d Mode.
@ Emergency Stopped

The Robot has Changed Mode
I?P:E:.es:dlémergency Stop Button. & From:NO CONTROLLER
2. Start Robot. To:ROBOT POWER OFF
0K To Initalization Screen

If the emergency messages are shown - then turn the red mushroom button clockwise.

Then press the “OK” on the screen.
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T
@ Emergency Stopped

To Proceed:

1. Release Emergency Stop Button.

2. Start Robot.

ﬂ

Robot has Changed Mode.

The Robot has Changed Mode
& From:NO CONTROLLER.

To:ROBOT POWER QFF

To Initalization 5creen§

It is also possible to use the mouse and click on the OK or “To Initialization Screen”.

From this stage on and the rest of the manual a mouse click is used instead of pressing the
touch screen monitor if not mentioned otherwise. (The mouse click or press with finger has the
same result).

This will take you to the “Initialization” screen because at this point just after a cold reboot the
robot does not know where the joints are situated. This also apply if the robot has been used

and programmed before — after a cold reboot this initialization is necessary for the robot to find
the position of the joints.

Notice that the screen say “Power OFF” and all six lamps for the joints are yellow. The
controller has power ON of cause, but the robot is still Power OFF.

Push 'Auteo’ until all lights turn green. Rotate joints individually if necessary.
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