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1. Install Post-processor

Open Autodesk Fusion 360 and switch to the Manufacture Workspace. Expand the Setup menu in the

Ribbon to create an NC program.
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ADDTIVE INSPECTION FABRICATION
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UTILTES
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20~ v DRILLING ¥ MULTLAXISY | MODIFY ¥ ACTIONS ¥
« BROWSER New Setu
40 @ e Create NC Program NC Program
I New Folder Group toolpaths from multiple setups into a new combined
O untsim NC Program. Reduce tool changes on setups with multiple
= [5 New Pattern fixtures and improve efficiency by completing all similar
D il Named MohiBING operations. Create multiple NC Program groups for
2| Manual N different postprocessing situations.
Do u EK probe wes
& setups | B8 Create Manufacturing Mode!
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Follow the link in the NC Program window to access the Autodesk HSM Post Library.
F NC Program: NCProgram1 X
Settings Operations ‘3;' > 'i':‘

Machine and Post
Use machine configuration
Post

Use cascading post

Program
Mame/number
Comment

Output Folder

Post to Fusion Team
NC Extension

Unit

Open NC file in editor

Version 3

Post properties

» General

- D » Buit-in

Select post from the library

Dumper / dump

1001

\AppData\Locel\Fusion 360 CAM\nc | ...

.dmp
Document unit M

|

Post OK Cancel
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In the Post Library, search for “Universal Robots” post processor and copy the available version.

Post Library X
m B Fiters  Info -0
Recent M o Vendor
- My posts Vend, ription Universal Robats
Cloud Ultirake Uttirmaker Description
Local Generic post for Universal Robots
Tt CB-Series (URScriDt_] and e-Series
Universal Laser Universal Laser DXF (G-code and URScript). Please
I Fusion 360 library Systems refer to the User Guide for
programming specification and
sample. Always validate in
Universal Robots Unwersal Robots simulation mode before running
any toolpath on your robot.
Vickers Acramatic 8505X Tuming
Vickers Acramatic Version
43350
Wazer Wazer Waterjet
Extension
fisd
Weihong MNcStudio Programming System
WinCHC WinCNC Plasma
WinCHC WinCNC
WinPC-NC STEPCRAFT WinPC-NC
Close
Paste the post processor configuration file into your Local folder.
Post Library x
,“ o3 i Fiters  Info @ - e
Recent L vendor
o FyEaEE Vendor Fil e Description Universsl Robots
Cloyd Universal Robots universal robots.cps Universal Robots N Description
I Local Generic post for Universal Robots
= = CB-Series (URScript) and e-Series
Linked (G-code and URScript). Please
Fusion 360 library refer to the User Guide for

programming specification and
sample. Always validate in
Simulation mode before running
any toolpath on your robot.
capability

==

iy =

Version
43350
Extension
Jxt
Security settings
Run without restrictions

Close

Version 3 2 Universal Robot Post Processor Manual 11/26/21



»#4 AUTODESK

Now you are ready to use this post-processor to generate toolpath files for your UR robots.

F NCProgram: NCProgram1 *
Saettings  Operations 'C':;' e 'C?:'
Machine and Post Post properties :
Use machine configuration ~ Output
Post Universal Robots / universal robo ~ fl¢° | .. Output Format | GCode v
Qutput File Single -

Use cascading post

Use subfolder |«

Program
+ Robot Parameters
MName/number 1001
Robot head angle (deg) 30

Comment

: v Tool Center Point - TCP (URScript)
Qutput Folder \AppData\Local\Fusion 360 CAM\nc | [r
Post to Fusion Team v Part Coordinate System - PCS (URScript)
NC Extension Rois » Toolpath Approach Pose (URScript)
Unit Document unit M » Motion Parameters (URScript)
Open NC file in editor -/

-

Motion Parameters (GCode)

Additive Parameters

-

Miscellaneous

-

Built-in

-

Post 0K Cancel
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2. Configure and Post Process Toolpath

This section explains how to configure post settings in Fusion 360 to generate toolpath files for
Universal Robots.

2.1 Create Toolpath
Follow the normal steps in Fusion 360 to generate one or more toolpaths in your setup.

If you need instructions on how to create toolpaths in Fusion 360, please check out the online
product documentation for Manufacture Workspace.
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MILLING TURNING ADDTVI
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MANUEACTURE » | 7515 G“ ’) @

SETUP Y

3
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Lt

MANAGE ¥ NSPECT®  SELECT™

U =-coinmom
X wes
a e

4 & (7220 Contour? (2

U #2-001mmbar
X wes
12

$-EOQCQ @@ @ & C e

20 Contourt

2.2 Set up World Coordinate System

A coordinate system or reference frame fixed to the part is required to define a toolpath relative
to the part. In Polyscope, users can define such a coordinate system known as Part Coordinate
System (PCS). To run a Fusion 360 toolpath successfully on a UR robot, users must ensure the
PCS in the robot program matches the World Coordinate System (WCS) in Fusion 360.

Version 3 4 Universal Robot Post Processor Manual 11/26/21


https://help.autodesk.com/view/fusion360/ENU/?guid=GUID-BEC5DEA9-AC3E-4FA8-998E-4AE8CD0D0B1E

»4 AUTODESK

Use the WCS setup menu to replicate the position and orientation of the PCS on the part:
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2.3 Create NC Program

It is recommended to configure the post properties in an NC program. Expand the Setup menu
in the Ribbon to create a new NC program.
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When a new NC program is created, the post properties can be found under Settings.

mAE a0 ~ = <+ a]e o

= a [e | Settings  Operations e
MANUFACTURE 7 &r (
s ® @ = K

Program Post properties

ame/number UR Logo

Open NC fie in edtor

Post configuration

oK Cancel
° . SCProgram4

2.4 Post Processing: General Parameters

v Output
GCode
Output Format GCode v URScrint
Output File Single ~ Single
Multiple

Use subfolder

v Robot Parameters

Robot head angle (deqg) 30

Output Format

GCode generates .nc files, and URScript generates .script files. The URScript format is
compatible with both CB-Series and e-Series, whereas the G-code format is only compatible with
the e-Series robots running the Remote TCP & Toolpath URCap. The output format determines
which workflow to use on the UR teach pendant.
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When generating a toolpath for e-Series robots, we highly recommend to use the G-code output
format to take advantage of the unique features in the Remote TCP & Toolpath URCap:
e The toolpath can be executed with respect to a Remote TCP. The URCap will convert
the toolpath into the Remote TCP frame automatically.
¢ Inthe Regular TCP mode, the robot is allowed to spin the end-effector freely around the
Z-axis of the TCP. This feature helps avoid common issues such as singularity and joint
limit.

Please refer to the appendix on how to activate the Remote TCP & Toolpath URCap on
e-Series robots.

Output File

It is possible to write all the toolpaths in one Single file or split them into Multiple files, one for
each individual toolpath operation.

Use Subfolder
Default option is to write out all data in a subfolder named after the NC program.

Robot Head Angle

This option allows the user to enter an angle of rotation around the Z-axis of tool. This angle is
defined relative to the X-axis of the WCS on the part. This angle will be kept throughout the entire
toolpath to avoid singularity.

In the illustration below, the robot head angle is set to zero, and thus the X-axis of the tool and
the X-axis of the WCS are parallel to each other.

WCS
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Below you can see examples of both +15 degree (left) and -15 degree (right) head angles relative
to the X-axis of the WCS. Please note these are top views, and the Z-axis of the tool is pointing
out of the page.

2.5 Post Processing: URScript Parameters
Below is a list of properties applicable to the URScript format only.

Tool Center Point (TCP)
Here you can define the TCP to be written in URScript files.
+» Tool Center Point - TCP (URScript)
TCP Ax (deg, Rotation Vector) 0
TCP Ay (deg, Rotation Vector) 180

TCP Az (deg, Rotation Vector) 0

TCP X (mm) -75.93
TCP Y (mm) 0.78
TCP Z (mm) 172

The URScript file will contain the following command line.

# Set TCP
set_tcp(p[-0.075930,0.000780,0.172000,0,3,141592653589793,0])

If all these values are set to 0 (as by default), the TCP command line will be disabled as
a comment.

# Set TCP
# set tcp(p[@.000000,0.000000,0.000000,0.000000000,0.000000000,0.000000008])
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Part Coordinate System (PCS)
Here you can define the Part Coordinate System (PCS) to be written in URScript files.
v Part Coordinate System - PCS (URScript)
PCS Ax (deg, Rotation Vector) 0
PCS Ay (deg, Rotation Vector) 0

PCS Az (deg, Rotation Vector) 180

PCS X (mm) -243.34
PCS Y (mm) 86.05
PCS Z (mm) -10.62

The URScript file will contain the following command line.

# Set Part Coordinate System
global Ref frame = p[-@.243340,0.086050,-0.010620,0,0,3.141592653589793 ]

If all these values are set to 0 (as by default), the PCS command line will be disabled as
a comment.

# Set Part Coordinate System
# global Ref_frame = p[0.000GG0,0.000000,0.000000,0,0,08]

Toolpath Approach Pose

Here you can define the Toolpath Approach Pose in joint angles (degrees) to be written in
URScript files.

v Toolpath Approach Pose (URScript)

Base (deq) 196.77
Shoulder (deg) -91.76
Elbow (deg) -55.92
Wrist 1 (deq) -124 .49
Wrist 2 (deqg) 90.59
Wrist 3 (deg) 263.28

The URScript file will contain the following command line.

# Toolpath Approach Pose
movej([3.43428437,-1.60151412,-0,97598812,-2.17276039,1.58109377,4.5951@285] ,a=acc_1,v=vel_1,r=rad_smooth_ 1)

If all these values are set 0 (as by default), the Toolpath Approach Pose command line will be
disabled as a comment.

# Toolpath Approach Pose
# move]j([9.00000000,0.00000060,0.00000000,0.00000000,0.00000000,0.00000000],a=acc_1,v=vel 1,r=rad_smooth_1)
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Motion Parameters (URScript)

Here you can define four motion parameters.
v |V Motion Parameters (URScript)
Robot acceleration (mm/s~2) 1000
Robot movej tool speed (mmy/s) 200
Robot payload (ka) 0
Robot radius smoothing (mm) 0.005
In the URScript file, Robot acceleration, Robot movej tool speed and Robot radius

smoothing are defined as named variables.

$ Motion Settings

acc_1 = 1 # Robot acceleration

vel 1 = 0.2 # Robot movej tool spee

fed3 1 = 0.0388 § Finish

fed9 1 = 0.0388 § Plunge

fedl0_1 = 0.0166667 # High Feed-rapid

rad smooth 1 = 0.000005 # Robot radius smoothing
The payload is defined as follows.

# Set Payload
set payload(@.38)

If this value is set to O (as by default), the Payload command line will be disabled as a comment:

# Set Payload
# set payload(e)

Motion Parameters (GCode)
Here you can define two motion parameters for GCode only.

~ Motion Parameters (GCode)
Autormatic toolpath splitting

Use circular moves

The Automatic toolpath splitting is related to Addittive toolpaths only. It allows to split toolpaths
at each ‘end-effector command call. It could be necessary for old URCap versions.

For any further information on Additive please refer to section 2.6 below.
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Use circular moves writes G02/G03 functions whether the toolpath has been calculated having
circular movements:

MILLING TURNING ADDTIVE INSPECTION FABRICATION UTILITES
v S i fe—i
MANUFACTURE @ @ . <\;> - @ @ @ ﬁ@? é} @) > | @ \x L&L U 7 Uq - =
seTup 2~ DRLLNG®  WMULTLAXS™  DED™ MODFY ACTIONS * MANAGE * INSPECT+  SELECT~
« BROWSER el EiZDOchm|
4 © (5 UR_Logo Smoothing v3 10 (Tool =2)
Toolpath name = 2D_Contour
(S (Toolpath 2p_ 1)
L nits: mm (Head angle = 30 deg)
D W Nemed Views (Rapid Move Starts)
D @ (B Modes N3 GO1 X0. ¥-0.05 216.5 F3000
D [ID 8] NC Programs 1 Toolpath - Moves: #44 Unit: mm (First Toolpath Point)
4 BT . . N4 X0. ¥-0.05 26.5
Index Type X Y Z Movement (Plunge Move Starts)
J 11041 Setupt |
4 © I IIEETE © NS X0. ¥-0.05 21.5 F2000
> CEErmoETeTER (Cutting Move Starts)
it eat 3 Linear 0 005 1.5 Plunge N6 X-0.05 Y0. z1.5 F3000
Ty EdtTool 4 Circular 005 0 1.5 Finish cutting S
5 Linear 005 175 1.5 Finish cutting
Cs d . . - - -
ompare and Edit Al L Lt N8 G02 X15. Y190.05 z1.5 I15.05 JO
Create NC Program 7 Linear 202087 19005 1.5 Finish cutting pi2:-GOT X20:209 Y190-03 21:5
© Generste CiiG 8 Circular 202587 190 1.5 Finish cutting N10 X20.259 ¥150. 21.5
- 9 Linear 202587 503691 1.5 Finish cutting N11 X20.259 ¥50.365 z1.5
& smuate 10 Circular 218851 395644 1.5 Finish cutting X21.885 ¥39.564 21.5 T44.137 J1.119
[E] postprocess s L e ] L X24.819 ¥32.651 21.5 I31.669 J9.359
ircular : 5 Finish cutting
Setup Sheet T e o T X33.709 ¥23.15 21.5 I25.038 J14.518
Clear Toolpath 14 Circular 522185 162792 15 Finish cutting X41.829 ¥19.. 31.5 120.715/930.516
@ echining Time 15 Circular 664380 152306 1.5 Finish cutting X52.218 ¥16.279 z1.5 I19.018 J51.425
16 Circular 790347 167065 1.5 Finish cutting X68.439 ¥15.231 21.5 I13.037 J75.678
o Show L 17 Circular 37668 200532 1.5 Finish cutting X79.035 Y16.706 21.5 I-3.225 J61.93
Save Parameters as Defauts 18 Circular 979166 261164 1.5 Finish cutting fh e
[ Suporess 19 Circular 106935 409462 1.5 Finish cutting 467,917 ¥26.116 1.5 1-15.908 933,541
20 Circular 108345 503692 1.5 Finish cutting 2 3 - : Z
[ Protect 21 Linear 108345 128319 1.5 Finish cutting X106.935 Y¥40.946 21.5 I-21.123 J23.002
[ Optional 22 Circular 112318 137631 1.5 Finish cutting X108.345 ¥50.369 z1.5 I-38.085 J10.517
N 23 Circular 117126 140714 1.5 Finish cutting X108.345 ¥128.319 21.5
reate Derived Operation
T i R ’ ;‘; E"‘“:ﬂ' :i;‘;: ““lf;‘; :ZE"‘“:‘““"‘E X112.318 ¥137.631 1.5 I13.81 J-0.389
Modify ircular inish cutting %
Add to New Folder 26 Circular 137428 140403 1.5 Finish cutting BEL(- 2250010 0dal s BoR1S Uxlael]
- 27 Circular 140800 138455 1.5 Finish cutting A12I:201 F1ATIE54 B L5 TTT5L U-240559
[ Add o New Pattern 28 Circular 144234 133583 15 Finish cutting X133.001 Y141.58 21.5 I3.696 J-43.315
Duplicate ctkD 29 Circular 145398 128.365 1.5 Finish cutting X137.428 ¥140.403 21.5 I-3.553 J-22.274
cut X140.809 ¥138.455 21.5 I-4.778 J-12.198
Copy X144.234 ¥133.583 21.5 I-7.383 J-8.831
i ] . R S R e R R P
ssociate Named View »
R =1
r Il Show Toolpath Data I-I
e = PR < = L

Feedrates

The feedrates defined in each operation will directly affect the output. They appear as named
variables in URScript files as shown in the example below. You can modify these values directly
from the teach pendant instead of going back to Fusion 360 to generate a new URScript file.

$ Motion Settings
acc_1l = 1 §# Robot acceleration

0.0388 § Finish
0.0388 # Plunge
0.0166667 # High Feed-rapid

rad smoot = 0. I Robot radius smoothing
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The table below presents a list of feedrates that may appear in URScript files based on which

operations are used in Fusion 360.

Fusion 360 GUI URScript Output
Feedrate Name Location Comment
Lead-in Feedrate Tool > Feed & Speed Lead-in
Lead-out Feedrate Tool > Feed & Speed Lead-out
Ramp Feedrate Tool > Feed & Speed Ramp
Cutting Feedrate or Links or Extension | Tool > Feed & Speed Cutting
Plunge Feedrate Tool > Feed & Speed Plunge
Finish Feedrate Passes > Passes Finish
Reduced Feedrate Passes > Feed Optimization | Reduced
High Feedrate or Rapid Feedrate Linking > Linking High Feed-rapid

In the example above, fed3_1 represents the Finish feedrate, as indicated by the comment next
to it. It corresponds to the Finish Feedrate setting in the Passes section under the Passes tab.
Likewise, fed9_1 represents the Plunge Feedrate in the Feed & Speed section under the Tools
tab.

© 2D CONTOUR : 2D CONTOUR1 © 2D CONTOUR : 2D CONTOUR1
¥ 3 O|E|= v|9 O H =
I ¥ Passes I ¥ Tool
Tolerance 0.01 mm e Tool Select
Sideways Compens: Left (climb miling) v #2 - 80.1mm ball
Compensation Type In computer v Coolant Flood v
Minimum Cutting Rad 0 mm <
¥ Feed & Speed
Finishing Smoothing 0 mm s .
Preset Custom v
Muttiple Finishing Pas... (J .
= . — Spindle Speed 5000 rpm
Finish Feedrate 1000 mm/min —
Surface Speed 1.5708 m/min
Repeat Finishing Pass () — s
= - Ramp Spindle Speed 5000 rpm -
Finishing Overla 0 mm 5
: s Cutting Feedrate 1000 mm/min
Lead End Distance 0 mm =

Feed per Tooth

Outer Corner Mode

Lead-In Feedrate 1000 mm/min

Tangential Fragment 0 mm o e pey——
Preserve Order ) Ramp Feedrate 333.333 mm/min |5
Bt Veoys o I Plunge Feedrate 333.333 mm/min I
Feed per Revolution 0.0666666 mm
(i) OK Cancel
Version 3 12 Universal Robot Post Processor Manual 11/26/21



»#4 AUTODESK

2.6 Post Processing: Additive Parameters
This option is for non-subtractive operations when the end-effector needs to be turned on/off.

Additive Parameters

End-effector state (Additive) = OFF ~ OFF
ON + links ON

ON + links OFF

Commands to control end-effectors are non-standard and thus must be customized.

The post-processor simply writes these lines as comments:
==> END EFFECTOR ON: DEFINE YOUR CODE HERE IN THE POST
and

==> END EFFECTOR OFF: DEFINE YOUR CODE HERE IN THE POST

You can replace these lines with your custom code for end-effector control.
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2.7 Posting

When you finish configuring the post properties in the NC program,

output toolpath files.

click Post to generate the

F NC Program: NCPragram1

Settings Operations

Machine and Post

Use machine configuration
Post

Use cascading post

Program
Mame/number
Comment

Output Folder

Post to Fusion Team
NC Extension

Unit

Open NC file in editor

Universal Robots / universal robot = &

UR Logo 1

\AppData\Local\Fusion 360 CAM\nc [
ot
Document unit M

v

Post properties H
» Ouiput

Robot Parameters

Tool Center Point - TCP (URScript)

Part Coordinate System - PCS (URScript)

Toolpath Approach Pose (URScript)

Motion Parameters (URScript)

Motion Parameters (GCode)

Additive Parameters

Miscellaneous

Built-in

Cancel

I Post | 0K

Please remember to select your proper local output folder.

FNC Program: NCProgram1

Settings Operations

Machine and Post

Use machine configuration
Post

Use cascading post

Program
Name/number
Comment

Output Folder

Post to Fusion Team
NC Extension

Unit

Open NC fie in editor

Universal Robots / universal robot || #°

UR Logo 1

\AppData\Local\Fusion 360 CAM\nc E

BT

ﬁM\scellaneuus

Bt

Document unit

v

Post properties :
» Output

»+ Robot Parameters

Tool Center Point - TCP (URScript)

Part Coordinate System - PCS (URScript)

Toolpath Approach Pose (URScript)

Motion Parameters (URScript)

Mation Parameters (GCode)

+ Buittin

Post 0K Cancel
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A dummy file with standard information is always created after posting regardless of the property
settings. It contains the name of the directory where you can find your NC files. The dummy file
is named after the Program Name configured in the NC Program. Here is an example:

This is a dummy file.

Your program files are located here:

C:\Users\<Your_Username>\AppData\Local\Fusion 360 CAM\nc\1001

2.8 Sample Output in G-code
%

(G-code output for Universal Robots' Remote TCP & Toolpath URCap)

(Generated by AUTODESK Fusion 360 CAM 2.0.9305)

(Post version: 42973)

(Creation date: Friday, October 30, 2020 16:43:06)

N1 G960

N2 G21

(Spindle Speed = 5000 RPM)
(Tool = 2)

(Toolpath name = 2D_Contourl)
(Head angle = 30 deg)

N3 GOO XO0. Y-0.05 7Z16.5 F100
(First Toolpath Point)

N4 Xo. Y-0.05 76.5

(Plunge Move Starts)

N5 GO1 X@. Y-0.05 Z2.5 F333.333
N6 Xo0. Y-0.05 71.5

(Cutting Move Starts)

N7 X-0.05 Yo. Z1.5 F1000

N8 X-0.05 Y175. Z7Z1.5

N9 G17 G2 X15. Y190.05 I15.05 Jo.

N884 X47.347 Y48.503 Z1.
N885 X47.214 Y49.039 Z1.
N886 X47.214 Y49.041 Z1.
N887 X47.095 Y49.595 Z71.
N888 X47.095 Y49.596 Z1.
N889 X46.991 Y50.169 Z1.
N890 X46.991 Y50.17 Z1.5
N891 X46.902 Y50.76 Z1.5
N892 X46.901 Y50.768 Z1.5

N893 X46.901 Y190. 71.5

(Rapid Move Starts)

N894 GO0 X46.901 Y190. Z16.5 F100
N895 M30

%

Ul vl ul vl vl
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If you choose to output multiple files, you will find one file containing the Multiple File List and the
tools information. It is named after the Program Name in the NC Program.

¥ NC Program: NCProgram1

Settings | Operations

Program Post properties Name

b3
Name/number PRG1001 v Output $ g :RGIWD:":‘

&3] Toolpathl.nc
Comment Qutput Format | GCode  ~ &) Toolpath2.nc

Output Folder C:\Users\xyz\AppData\Local\Fusion 360 CAM\nc Output File

nc > PRG1001 v O

Multiple

Post to Fusion Team L] Use subfolder

The PRG1001.nc file contains the following content:

(Multiple Programs list)
(TooL 1)

(Toolpathl)

(TooL 2)

(Toolpath2)

2.9 Sample Output in URScript

#

# Generated by AUTODESK Fusion 360 CAM 2.0.9305

# Post version: 42973

# Creation date: Friday, October 30, 2020 15:34:26
#

# Toolpath Name = 2D_Contourl

# Head angle = 30 deg

#

# Set TCP
set_tcp(p[-0.075930,0.000780,0.172000,0,3.141592653589793,0])
#

# Set Part Coordinate System

global Ref_frame = p[-0.243340,0.086050,-0.010620,0,0,3.141592653589793]
#

# Set Payload

set_payload(9.38)

#
# Spindle Speed = 5000 RPM
# Tool =2

# Motion Settings

acc_1l = 1 # Robot acceleration

vel 1 = 0.2 # Robot movej tool speed

fed3_1 0.0388 # Finish

fed9_1 = 0.0388 # Plunge

fed10_1 = 0.0166667 # High Feed-rapid
rad_smooth_1 = ©.000005 # Robot radius smoothing

Version 3 16 Universal Robot Post Processor Manual 11/26/21



»#4 AUTODESK

#

# Toolpath Approach Pose

movej([3.43428437,-1.60151412,-0.97598812, -
2.17276039,1.58109377,4.59510285],a=acc_1,v=vel_1,r=rad_smooth_1)

# First Toolpath Point

movel (pose_trans(Ref_frame,p[0.000000, -
0.000050,0.016500,0.000000000,0.000000000,0.523598776]),a=acc_1,v=fed10_1,r=rad_smoot
h_1)

movel (pose_trans(Ref_frame,p[0.000000, -
0.000050,0.006500,0.000000000,0.000000000,0.523598776] ) ,a=acc_1,v=fed1l0_1,r=rad_smoot
h_1)

# Plunge Move Starts

movel (pose_trans(Ref_frame,p[0.000000, -
0.000050,0.002500,0.000000000,0.000000000,0.523598776] ) ,a=acc_1,v=fed9_1,r=rad_smooth
D

movel (pose_trans(Ref_frame,p[0.000000, -

0.000050,0.001500,0.000000000,0 .000000000,0.523598776]) ,a=acc_1,v=Ffed9_1,r=rad_smooth
_1)

# Cutting Move Starts

movel (pose_trans(Ref_frame,p| -
0.000050,0.000000,0.001500,0.000000000, 0 .000000000,0.523598776]) ,a=acc_1,v=fed3_1,r=r
ad_smooth_1)

movel(pose_trans(Ref_frame,p| -
0.000050,0.175000,0.001500,0.000000000, 0 .000000000,0.523598776]) ,a=acc_1,v=fed3_1,r=r
ad_smooth_1)
movel(pose_trans(Ref_frame,p[0.000327,0.178349,0.001500,0.000000000,0.000000000,0.523
598776]),a=acc_1,v=fed3_1,r=rad_smooth_1)

movel (pose_trans(Ref_frame,p[0.046902,0.050760,0.001500,0.000000000,0.000000000,0.523
598776]),a=acc_2,v=fed3_2,r=rad_smooth_2)

movel (pose_trans(Ref_frame,p[0.046901,0.050768,0.001500,0.000000000,0.000000000,0.523
598776]),a=acc_2,v=fed3_2,r=rad_smooth_2)
movel(pose_trans(Ref_frame,p[0.046901,0.190000,0.001500,0.000000000,0.000000000,0.523
598776]),a=acc_2,v=fed3_2,r=rad_smooth_2)

# Rapid Move Starts

movel (pose_trans(Ref_frame,p[0.046901,0.190000,0.016500,0.000000000,0.000000000,0.523
598776]),a=acc_2,v=fed10_2,r=rad_smooth_2)

# Last Toolpath Point

end
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If you choose to output multiple files, you will find one file containing the Multiple File List and the
tools information. It is named after the Program Name in the NC Program.

F NC Program: NCProgram1

Settings || Operations

nc > PRG1001 v
Program Post properties Name
s [&f PRG10D1.script
Name/number PRG1001 + Output gToolpatthcript
Comment Output Format | URScript ~ $ [&f Toolpath2.script
Output Folder C:\Users\xyz\AppData\Local\Fusion 360 CAM\nc =

Output File Multiple

Post to Fusion Team Use subfolder

The PRG1001.script file contains the following content:

# Multiple Programs list
# TOOL 1

# Toolpathl

# TOOL 2

# Toolpath2

2.10 General Information
For more information or request help, please visit the Autodesk Forum.

Select Fusion 360 and then Fusion 360 Manufacturing or HSM Post Processor Forum.

&\ Fusion 360 Manufacture - Autc X

&« C ® O & nhttpsy/forums.autodesk.com/ts/fusion-360-manufacture/bd-p/2070 - O N @D O W=
"\ AUTODESK @ SIGNIN Y Eng -2
FUSION 360 FEATURES ~ WHY FUSION360? ~  LEARN & SUPPORT _ FREE TRIAL

rn more about your Autodesk Subscription int and Installation and 1sing and connect with other Technology M jers here

[- Fusion 3s0

FORUMS

Q Forums Links

Fusion 360 Manufacture
Trending Topics

If the Fusion 360 CAM session is running in inches, the output file for URScript format will still be
written in mm. G-code format allows the use of both units.

IMPORTANT: Please note that program and toolpath names should not contain any symbol or
special character.
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3. Import Toolpath into Polyscope
The following items are required for the examples.

e A UR e-Series robot securely mounted on a table
o A UR3e robot is used in the examples
e Adispensing head
o Or any other pointed end-effector that fits on your robot
e A UR logo pattern printed on a Letter size paper
e Atoolpath file corresponding to the UR logo pattern
o The toolpath file is in the URScript (.script) or G-code (.nc) format

Please learn how to do the following before moving on. Refer to the Polyscope user manual from
Universal Robots for detailed instructions.

e Configure a TCP

e Create and edit a Plane feature
e Set a MoveJ waypoint

3.1 Hardware Setup

1. Mount your e-Series robot to a table securely.
o Leave enough space for a Letter size paper next to the robot.

2. Print out the UR logo on a Letter size paper to its actual size.
o Double check the major dimensions of the printed pattern match the marks.

i i
4 N |
it ey
/ S \\
[ // '\y‘ \‘
/ /
/
/
[ //
\\ “\77{ i ’ﬁ"»
N4 \
B J t
X
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3. Tape the UR logo sheet next to the robot base.
o Make sure the whole sheet is within the reach of the robot.
o Inthis example, the origin of the UR logo pattern is located at
(-270.0, 86.05, -10.62) in the robot base frame.

4. Attach the dispensing head or your own pointed end-effector to the robot tool flange. The
setup should look like this.

3.2 Import Toolpath in G-code Format

1. Only e-Series robots with the Remote TCP & Toolpath URCap can accept G-code
toolpath files. Please make sure you have upgraded your e-Series robot to Polyscope
5.6 or above and activated the Remote TCP & Toolpath URCap.

Please refer to the appendix on how to activate the Remote TCP & Toolpath URCap on
e-Series robots.

2. Select Regular TCP Toolpath Moves in the Remote TCP & Toolpath URCap and go
through the embedded instructions to understand the workflow.
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> General Remote TCP & Toolpath

> safety ‘ .
Start the controller before using this URCap:
> Fieldbus

Controller Status: RUNNING
W URCaps

Remote TCP
& Toolpath

Select an option below based on your application:

Remote TCP

| Toolpath Moves | | Linear & Circle Moves

Regular TCP

| Toolpath Moves |

O Normal

3. Save the G-code toolpath file named UR_Logo.nc to the root directory of your USB drive
and import it into Polyscope.

&

> General

> safety
Instructions
e

- Toolpath Files |I|
Plug your USB into the teach pendant: Load from USB

Remote TCP Files in the root directory of the USB: Imported Files:
& Toolpath

Remote TCP & Toolpath

UR_Logo.nc

Import - Remove

O Normal
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4. Rename the active TCP to TCP_Dispenser and configure it using the wizard in
Polyscope.

Tool Center Point TCP Visualization

TCP - —
/ ‘TCP_Dlspenser v‘ ] i + [ i}
Mounting
1/0 Setup Position
Variables X =15.93/ mm
STo Y 0.78 mm
artup -
Smooth e
Transition
= Orientation
onveyor
Track]xg Units  |Rotation Vector [rad] - ‘
Screwdriving RX 0.0000 B
T RY -3.1416
BRI ¢ | 0%

> safety Payload and Center of Gravity Tool Flange

> Features

\j Y
Payload: | 0.38|kg & Center of gravity
> Fieldbus
> URCaps CX -29.0/mm " .
€Y

1.0/mm

cz 47.0/mm | 2/ Wizard

Speed (————— 00% Simulation .

a. Follow Step 3/8 in the embedded instructions. Make sure the Z-axis of the tool is
perpendicular to and pointing away from the part surface.

b. In this example, the Z-axis of the tool is pointing directly into the tool flange, so
we set Ry to be -180 degrees (-3.1416 rad).

[+ ¥
E1>

Tabletop_demo

Tabletop_Demo D E
abletop._| Bl ﬁ
N Opm ma

Run installation Lo

i Move g
General Remote TCP & Toolpath
) Safety
> Fieldbus E
v/ URCaps Regular TCP Toolpath Moves

Remote TCP
& Toolpath Installation » General » TCP

e According to the G-code convention, the Z-axis of the tool is perpendicular to and pointing away from the part surface.
= The positive Z-axis direction may be opposite to a normal TCP setup.

Step 3/8. Set a TCP with its positive Z-axis direction pointing away from the part surface.

O Normal Sp —— 100% S\rv‘w,llatlom.
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5. Create a Plane feature named PCS_Logo.
a. Following Step 4/8 in the embedded instructions.

> General Remote TCP & Toolpath

Safety

> Features

> Fieldbus E

Regular TCP Toolpath Moves

W URCaps

Step 4/8. Using a Plane feature, teach the Part Coordinate System (PCS) as defined in Step 1.
Remote TCP

& Toolpath Installation » Features » Plane

« The Plane feature should coincide with the PCS.
e It is recommended to use a TCP of a sharp-ended tool for teaching the PCS accurately.
e Create a new TCP for this step if necessary.

This is a critical step that determines the accuracy of Toolpath Move.

Previous l | Next ‘ I

O Normal ——— 100% ° 0 O Smulation.

b. The origin of the PCS is located at the bottom left corner of the UR logo. The X-
and Y-axes are along the two edges.

190 mm

- ~

190 mm

R
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6. Go to Program. Create a MoveJ waypoint above the UR logo sheet. Rename the
waypoint to WP_Home.

e 0 B
emo -
New. Open Save

Q _ Graphics Variables
Robot Program Waypoint Fixed positon  w|

v
? Move

Run Program | Installation

1
> Templates 2
4

5

Toolpath
Move

Remote TCP
Move
’ 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

Add Until

t B A Nt Nl =
O Normal Speed (e —— Sinmlation.

7. Click Toolpath Move under URCaps to create a Toolpath_MoveP node in the Program
Tree. Rename its child node to Toolpath_URIogo. Select the TCP, Toolpath File, and
PCS from the dropdown.

Tabletop_Demo
Tabletop_demo D ﬁ E
= = New Open. Save
> Advanced

o p
m p3

¥ Robot Program

@ P Move) Toolpath Move

1
> Templates 2
Vv URCaps g O WP Higme Specify how the robot will move within the toolpath.
4 4 v [Toolpath MoveP
S

L°°|Pﬂh = Toolpath_URIogo The values below apply to all child nodes.
ove
Remote TCP Set TCP Tool speed
The Z-axis should point away from part surface. Tool acceleration
1000 mmys?

I [ Spin tool freely around its Z-axis

9O XKBETE

I

O Normal Speed (C——) 100% ° 0 O Sirmlaticm.
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n I Move 1/0 Lo - pan i
Q _ Graphics Variables
Advanced
1 v Robot Program Toolpath
> Templates 2 9 & Movel P
3 ® WP_Home
Vv URCaps -
4 ¢ v Toolpath MoveP Toolpath_URlogo Fixed PCS v
Toolpath =
Move 2 [Toolpath URIogo Select Toolpath File Select Plane as PCS
Remote TCP |UR7Logo.nc - | |PCSiLogo - | Move to First Point
Move
O Use feed rate
@ Use shared tool speed
1 ! O Tool speed 100 \mn
~+ Toolpath @ Use shared tool acceleration
O Tool acceleration 1000
t R AN Nl g=
—-—

O Normal peed @ _ Simu\at\on.

8. Run the program at a low speed to verify the motion is expected.

Reference Files:
o Fusion 360 File: UR_Logo.f3d
UR Logo Pattern: UR_Logo.PDF
G-code Toolpath File: UR_Logo.nc
Program File: Tabletop_Demo_GCode.urp
Installation File: Tabletop_Demo_GCode.installation

3.3 Import Toolpath in URScript Format

A toolpath file in the URScript format can be loaded on either e-Series or CB-Series robot. Since
the workflow is almost identical, we will continue using a UR3e robot in the following example.

A toolpath file requires you to configure the Tool Center Point (TCP), payload, Part Coordinate
System (PCS), and Toolpath Approach Pose. They can be defined either as variables in the
URScript file or directly in the Program and Installation files.

1. Go to Installation. Rename the active TCP to TCP_Dispenser and configure it using the

wizard in Polyscope. Also configure the payload and center of gravity using the
corresponding wizard.
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Tabletop_demo

Tabletop_Demo D ﬁ B
New. Open. Save.

Rur

Tool Center Point TCP Visualization

TCP

| Va | ‘ TCP_Dispenser ¥ ‘ ] | + | i
Mounting
1/0 Setup Position - .
Variables % A mm
¥ 0.78/mm
Startup = _
: s
Smooth L - 1
Transition
Orientation
Conveyor
Tracking Units Rotation Vector [rad] v ‘
Screwdriving RX &
Home RY $ IE'
Tesllio | 2 [ o000

> safety Payload and Center of Gravity Tool Flange
Features 4 4
Payload: kg [ Center of gravity
X z

> Fieldbus
) URCaps CX -29.0/mm
cY

1.0{mm

cz 47.0/mm | & Wizard

O Normal Speed E— 100% Simulation .

a. Make sure the Z-axis of the tool is perpendicular to and pointing away from the part
surface.

b. In this example, the Z-axis of the tool is pointing directly into the tool flange, so we
set Ry to be -180 degrees (-3.1416 rad).

2. Create a Plane feature named PCS_Logo.

Run

:“B‘a‘;’:’ PCS_Logo

> SAE @® Tool

« Point

+
/ Line D
@ Plane

| Edit || Move here || Teach this plane

O Normal S d Sirw.ﬂation.

a. The origin of the PCS is located at the bottom left corner of the UR logo. The X-
and Y-axes are along the two edges.

Version 3 26 Universal Robot Post Processor Manual 11/26/21



»#4 AUTODESK

190 mm

190 mm

3. Go to Program. Create a MoveJ waypoint above the UR logo sheet. Rename the
waypoint to WP_Home.

Waypoint
Direction
Wait

Set
Popup
Halt
Comment

Folder

Tabletop_Demo*
Tabletop_demo*

L

Variables

Open. Save

1 v Robot Program

2 @ « Move| WaYPOInt

3 ® WP_Home WP_Home

Fixed position Y
%

Edit pose

|

A I

) Advanced

> Templates @ stop at this point
O Blend with radius

) URCaps

0

'.ch-EﬂE AddUntil

@ Use shared parameters

o Joint Speed 60
Joint Acceleration 80
o Time 2.0

Simulation .
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4. Insert a Script node under MoveJ and select File from the dropdown.

q _ Graphics Variables
WV Advanced

Loop

¥ Robot Program
9 < Move|

1
2

SubProg 3 © WP _Home Below you can enter text that will be executed as script code by the URContr
4 & Script File

l

Script Code Line w

Line

Assignment

If
Script
Event

Thread

t R A-RSl g Nl =
O Normal Speed (e 100% ° 0 O Simulation.

Switch
Timer
Screwdriving

Home

5. Save the URScript toolpath file named UR_Logo.script to your USB drive. Plug your
USB drive to the USB port on the UR teach pendant.

6. Tap Edit to open the File Editor. Tap Open to load the toolpath file from your USB drive.
Make sure you save the file before exiting.

l l b ? Q*. ( ‘ Tabletop_Demo* 4 i
u /= =\ 7=\ E Tabletop_demo* m‘" = ;E
Run ew Open. Save

Program | instalation  Move 10 Log
Q _ Graphics Variables
1 ¥ Robot Program . —
e 2 -8 Movel Script Code @
SubProg 3 © WP_Home Script code will be included from the selected file:
Assignment 4 8 e <No File Selected>

:

Script

Save
Event
Clear

Thread

i R A NS Nl =
Speed (E—— ] 00% ° 0 O Suﬂu\at\on.

Switch
Timer
Screwdriving

Home
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R 2 + QM

= = . -
i H H b ‘ ‘ - H - ‘ (= File Editor
Ope ave Save As Delets Insert Exit
1
0 ! # . & @ % 4 ! ? P
Esc 1 2 3 4 5 6 7 8 9 0 = Backspace
q w e r t v u i o [+] ' 44— Enter
+
a s d f g h j k | [ 1
. } .
4 shift z X c v b n m ( ) .

O Normal

RIS 2 + 2

& XEPR@E @
New cut py Paste Delete Rename Backup
f
UR_Logo.script
Filename: Filter:
Script Code v |

O Normal

7. If you prefer to use the TCP, payload, and center of gravity defined in the Installation,
please make sure the corresponding lines in the URScript file are commented out. If you

do not comment them out, then these settings will be updated while the robot executes
the Script node.
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s 2 ¢ 2 M

Open

d

Save

‘ ki

SaveAs

\ File Editor

947 # Toolpath Name = UR_Logo
948 # -

4

K"I# R
951

#set_tcp(p[0.000000,0.000000,0.000000,0.000000000,0.000000000,0 OOOOOOOOO])I

952
953 # Set Part Coordinate System
953

o5 gl

- # Set Payload
Q:, et payload(Q)
958

# Spindle Speed = 5000 RPM
-7

a54 global Ref_frame = p[0.000000,0.000000,0.000000,0.000000000,0.000000000,0.000000000]
5)

H# Trnl
e

4

i 1 2 3 4

%

-

—

Backspace

4—! Enter

4 shift z

-

O Normal

Simulation .

The Part Coordinate System (PCS) is defined in the URScript file by default. You can

leave the script as is if the values you specified in the NC Program in Fusion 360 are
correct. Alternatively, it can be linked to the Plane feature that you created in Step 4.
a. Set Ref_frame to be PCS_Logo, the name of the Plane feature. Please note it is

case sensitive.

RS2 ¢ QK

ki

N

=. | File Editor
Open Save As Delete
6 # T ~
7 #Set TCP
8 #set_tcp(p[0.000000,0.000000,0,000000,0.000000000,0.000000000,0.000000000])
9 &
10 §# Set Part Coordinate System
11 fglobal Ref frame = PCS Logo
12 #
13  # Set Payload
14 #set_payload(0)
15 #
16 # Spindle Speed = 5000 RPM
17 #Tool =2 -
18 #
o / # s & @ % $ ? -—
Esc 1 2 3 4 5 -] 7 8 ] o] = Backspace
q w e r y u i o P 4! Enter
+
a s d f -] h j k | [ 1
_ } ~
4 shift z x c b m )

O Normal
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9. The Toolpath Approach Pose is also defined in the URScript file by default. You can
leave the script as is if the values you specified in the NC Program in Fusion 360 are
correct. Alternatively, you can comment out this line, and the MoveJ waypoint above the
Script node will be treated as the Toolpath Approach Pose.

RSz ¢ QM

Open

=l .

= = . -
‘ ‘ - - = File Editor
savens
20 globalacc = 0.2 ~
21 dlobalvel =02
22 global rad_smooth = 0.005

#
24 §# Toolpath Approach Pose
25 f#movej([0.00000000,-1.57079633,-1.57079633,0.00000000,0,00000000,0.00000000], a=acc, v=\vel, r=rad_smooth)
M FOINT

27 movel(pose_trans(Ref_frame,p
28 movel(pose_trans(Ref_frame,p|

[0.000000,-0.000050,0.016500,0.000000000,0.000000000,0.523598776]), a=acc, v=vel, r=rad_smooth)
L [0
29  # Plunge Move Starts
[
[

,000000,-0.000050,0.006500,0.000000000,0,000000000,0.523598776]), a=acc, v=vel, r=rad_smooth)

30 movel(pose_trans(Ref_frame,p[0.000000,-0.000050,0,002500,0.000000000,0.000000000,0.523598776]), a=acc, v=vel, r=rad_smooth)

31 movel(pose_trans(Ref_frame,p[0.000000,-0.000050,0.001500,0.000000000,0.000000000,0.523598776]), a=acc, v=vel, r=rad_smooth) ~
=7 # Cuttina Mowve Starts

Q / # : & @ % $ ! ? -

ESC 1 2 3 4 5 8 7 8 9 0 = Backspace

q w e r t v u i o o] 4—! Enter
+
a s d f g h j k [ 1
q {
4 Shift z X c v b n m ( )

O Normal ee®) 100% ° 0 o smuation (]

10. Run the program at a low speed to verify the motion is expected.

Reference Files:
¢ Fusion 360 File: UR_Logo.f3d
UR Logo Pattern: UR_Logo.PDF
URScript Toolpath File: UR_Logo.script
Program File: Tabletop_Demo_Script.urp
Installation File: Tabletop_Demo_Script.installation
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Appendix. Remote TCP & Toolpath URCap Activation
The Remote TCP & Toolpath URCap is provided to e-Series users at no additional cost. Please
follow the instructions below to activate it on your e-Series robot.

e Upgrade your e-Series robot to Polyscope 5.6 or above. Please download the installer
from Universal Robots Support site.
¢ Follow the instructions to register the robot and activate the embedded Remote TCP &
Toolpath URCap. (Hamburger Menu -> Settings -> System -> URCaps)
o Step 1. Sign in at www.universal-robots.com/activate

o Step 2. Download the registration file to your USB drive

o Step 3. Plug your USB drive into the teach pendant and tap Activate to load the
registration file

o Step 4. Restart your robot to complete the activation process

I l E ? $ m E <unnamed>
Ll = /3 7N default
> Preferences Active URCaps Inactive URCaps
"/ Remote TCP & Toolpath
> Password P
Vv System
System
Backup
URCaps
Robot
Registration
Remote URCap Information
Control URCap name: Remote TCP & Toolpath A~ A~
c traned Version: 1.2.65.build36
Gl r_a'ne Developer: Universal Robots A/S Step 1
Freedrive Contact Info: Energivej 25 5260 Odense S Denmark
Description: Advanced motion planning with a Remote Tool L
Network Center Point and/or Toolpath Sign in at =
Copyright: () Universal Robots www.universal-robots.com/activate
Update i 8 7 '
License Type: Free Commercial Subscription
License:
Please follow the instructions under Settings > System > Robot
Registration to acquire a license file to enable Remote TCP & v v
Toolnath. =
- -

O Notrmal Speed o —— |00% o 0 o ‘mu\-m‘:‘.
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