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Equipment used:
-ABB IRB 1200 (5 kg/0.9 m reach) with IRC5
controller

-Dewalt hand router with custom mount
-End mill
-Polyurethane foam




MODULE mFacel

I PROC pFacel()

Movelbs] [[@,8,5,-7@,-48,7@],[9E9,0E9,0E9,9E9,9E9,9E0 ] J\HoECFFs,v17, fine, LADSKL;

Movel [[244.128,2.886,5],[@,-8.25881985,8.96592583,08],[@,8,8,8],[9€9,9€E9,9E9,9E9,9E9,9E9]],v17, 21, tADSK1\WOb] : =wADSK1;

Movel [[-4.382,44.506,-4.057],[@,-0.25881905,0.096592583,8],[8,0,0,0], [ 9E0, 9E9, 9EQ, GEQ, 9E0, 9EQ]], 208, 21, LADSKI\WOb ] : =WADSK1 ;
-3,44.893,-4.057],[8,-0.25881965,0.06502583,0],[0,0,0,8], [ 9E9, 8E9, OEQ, 0EQ, 0E, 8E9] ], u208, 21, tADSK1 \WOb : =wADSK1;
243,44.893,-4.057], [0, -0. 25881905, 0.96592583,8], [0,0,0,0], [9E9, 9E9, 9E9, 9E9, 9E9, 9E9] ], 208, 21, tADSK1\WOb] : =wADSK1 ;
244.302,45.19,-4.057], [0, -0.25881905,0. 96592583, 0], [0,0,0,0], [9E9, 9E9, 9E9, 9E9, OE9, 9E9] ], v200, 21, tADSKL\WOD : =wADSK1;
245.346,46.023, -4.057], [@, -0.25881005,0.96592583,0], [0,0,0,0], [9E9, 9E9, 9E9, OE9, OE9, 0E9] ], V200, 21, tADSK1\WOD] : =wADSK1;
245.925,47.226,-4.857],[@, -0.25881005,0.96592583,01,[0,0,8,0], [9E9, 0E9, 0E9, OET, 0E9, 0E9]], 208, 21, tADSK1\WObT : =wADSK1;

Movel

Movel
Movel
Movel
Mowel

Movel [[244.128,2.886,-3.422],[@,-8.25881965,8.96592583,6],[@,0,8,0], [9E9,9E9, 9E9, 99, 0E9, 9E9]], V168, 21, LADSKIVWOb | : =wADSK1;
E] Post Process X Movel [[243.942,2.886,-3.871],[@,-8.25881985,0.96592583,0],(0,0,8,0], [9E9,9E9,9E0, 99, 0E9,9E9]], V168, 21, LADSKINWOb | : =wADSK1 ;
Movel [[243.492,2.886,-4.057],[@,-6.25881905,0.96592583,0],(0,8,0,0], [SES,9E9, 9E9, 6E8,0E9,9E9]],v168, 21, tADSKI\WOb | : =wADSK1 ;
Movel [[ 6,-4.857],[@,-0.25881965,0.95592583,8],(0,0,0,8], [9E9, 9E9, 9E9, 9E9, 9ES, SE9] ], v188, 21, LADSK1\WOD] : =wADSK1;
Movel [[ ,-4.857],[8,-0.25881965,8.96592583,8],[0,0,0,8], [9E9,9E9, 9E9, 9E9, 9E9, 9E9] ], v208, 21, LADSK1\WOD] : =wADSK1;
.i_]lﬁillﬁth’ Movel [[-4.382,3.183,-4.857],[@,-8.25881065,8.95502583,0],0,0,8,0], [9ED, 0E9, 0E0, OE9, 0ED, 9E9] ], w268, 21, tADSK1WOD ] : =wADSKL;
Movel [[-5.346,4.816,-4.857],[8,-8.25881065,8.95502583,0],[8,0,8,0], [9ED, 0E9, 0E0, OE9, 0ED, 9E9] ], w288, 21, tADSK1\WOb | : =wADSK1;
Movel [[-5.925,5.219,-4.857],[@,-6.25881965,8.96502583,6],[0,8,8,0], [9E9,9E9,9E9, 969, 9E, 9E9] ], v266, 21, LADSKINWOb | : swADSK1;
. . . Movel [[-5.925,6.554,-4.857],[@,-6.25881965,8.96502583,6],[0,0,8,0], [9E9,9E9,9E9, 9E9, 0E9, 9E9]], v266, 21, tADSKINWOb | : swADSK1 ;
| c.fusersfper1dsfappdamfmamlngfautodeskjﬁ_mun 350 mmfposts I:” | Setup | Movel [[-5.346,7.758,-4.857],[@,-6.25881905,8.96502583,0],[0,0,8,0], [9E9, 9E9,9E9,9E9,0E9, 9E9]], v266, 21, tADSKINWOb | : =wADSK1 ;
Movel [[-4.302,8.58,-4.857],[8,-6.25881905,0.96582583,0],[0,0,8,0],[9ES,0E9,9E9, 9E, 8E0, 9E9]], 206, 21, tADSK1\WOb] : =wADSK1;
Movel [[ ,-4.857],[8,-0. 25881965, 8.,96592583,8],(0,0,0,8], [9E9,9E9, 9E9, 9E9, 9E9, 9E9] ], v288, 21, LADSK1\WOD] : =wADSK1;
Movel [[ 7,-4.857],[@,-0.25881965,0.95592583,0],[0,0,0,8], [9E9, 9E9, 9E9, 9E9, 9ES, 9E9] ], w288, 21, LADSK1\WOD] : =wADSK1;
‘lﬁli_!lilill Movel [[244.302,9.184,-4.857],[@,-8.25881965,0.96502583,0],(@,0,0,0], [9EY, 9E9, OEQ, OED, 0E, 0E9] ], V260, 21, tADSKI\WOD ] : =wADSK1;
Movel [[245.346,10.817,-4.857],[@,-B.25881985,0.96502583,8],[0,8,8,0], [9ED, 959, 0E9, DS, 0E, 0ET] ], w268, 21, LADSK1\WObT : =wADSK1;
Movel [[245.925,11.22,-4.857],[@,-8.25881965,8.96592583,6],@,8,8,0], [9E9,9E9, 9E9, 9E9, 0E, 9E9]], V268, 21, LADSKIVWOb | : swADSK1;
| Enter search text | |,|!|,]| L | |.|5.]| vendors o | Movel [[245.925,12.555,-4.857],[@,-8.25881985,8.96592583,8],[@,8,8,8], [9E9,9E9, 969, 9E9, 0E9, 9EQ] ], V260, 71, tADSK1\WObT : =wADSK1
Movel [[245.346,13.758,-4.057],[0,-8.25881985,0.96592583,8],[@,8,8,0], [9EY, 9E9,9E9,9E8, 969, 9E9] ], V268, 21, LADSKI\WObT : =wADSK1
Movel [[244.302,14.581,-4.057],[6,-8.25881985,0.96592583,8],[@,8,0,0], [9ES, 9E9,9E9,8E8,9E9,9E9]], w268, 21, LADSK1\WObS : =wADSK1;
R i Movel [[243,14.888,-4.057],(0,-0.25881905,0.,96592583,0],[0,0,0,0],[9ES,9E9, 969, 9E9,9E9,9E9] ), v200, 21, tADSK1\WOb] : =wADSK1;
||I!LBB Robotics - Rapld fabb e | | DDEH mnﬁg | Movel [[-3,14 -4.857],[@,-0.25881905,0.96592583,0],[0,0,0,8], [9E9, SE9, 9E9, 9E9, 9E9, SE9] ], v208, 21, tADSK1\WOb] : =wADSK1;
Movel [[-4.382,15.185,-4.857],[@,-8.25881965,08.95502583,0],[@,8,0,0], [9EY, 9E9, OEQ, OED, 0E, 0E9]], V260, 21, tADSKI\WOD ] : =wADSK1;
Movel [[-5.346,16.818,-4.857],[@,-8.25881965,0.95502583,8],[@,8,8,0], [9EY, 9E9, OEQ, OED, OED, DET] ], V288, 21, LADSKI\WOb ] : =wADSK1;
2 Movel [[-5.925,17.221,-4.857],[@,-8.25881965,0.96502583,6],[0,0,0,0], [9ES, 9E9, 0E0, OE9, 0E0, 9ET]], V268, 21, LADSKINWOb | : =wADSK1;
Output folder NC extension Movel [[-5.925,18.556,-4.857],[@,-8.25881965,8.96592583,6],[@,8,8,0], [9E9, 9E9, 9E9, 9E9, 0E, 9E9]], V268, 21, LADSKIVWOb | : swADSK1;
. . Movel [[-5.346,19.758,-4.857],[@,-8.25881965,8.96592583,6],[@,0,8,0], [9E9, 9E9, 9EQ, 9EQ, 0E9, 9E9]], V268, 21, LADSKIVWOb | : =wADSK1
| C.‘l,leers‘lpends‘lﬁ.ppDaiﬁ‘l,Luml‘l,Fusmn 360 CAM]'“C I:” | Open folder | | 'ng Movel [[-4.302,20.592,-4.057],[@,-8.25881985,08.96592583,0],[@,0,8,0], [9E9, 9E9, 9EQ, 99, 0E9, 9ET]], V268, 21, LADSKINWOb | : =wADSK1 ;
Movel [[-3 9,-4.857],[0,-0.25881965,0,96592583,0],[0,0,0,0], [9E9, 9E9, 9E9, 9ES, 9E, SE9] ], v200, 21, LADSKI\WOD] : =wADSK1;
Movel [[ ,-4.857],[@,-0.25881905,8.96592583,6],[0,0,0,8], [9E9, 9E9, 9E9, 969, 9ES, 9E9] ], v288, 21, LADSK1\WOD] : =wADSKL;
Movel [[244.302,21.186,-4.857],[@,-B.25881985,0.96502583,8],[@,8,8,0], [9E9, 959, 0E9, DD, 0ED, 0E9] ], w260, 21, LADSK1\WOD] : =wADSK1;
.gi-m Movel [[245.346,22.810,-4.857],[@,-B.25881985,0.96502583,8],[0,8,8,0], [9ED, 059, 0E9, DEQ, 0E, DE0] ], w260, 21, LADSKI\WOb] : =wADSK1;
Movel [[245.925,23.222,-4.857],[@,-8.25881905,0.96502583,01,[0,8,8,0], [9ES, 959,069, 90, 9E, 0E9]], V260, 21, LADSKI\WObT : =wADSK1;
Movel [[245.925,24.557,-4.857],[@,-8.25881985,8.96502583,8],[@,8,8,0], [9EY, 959, 9E9, 98, 9E9, 9E9]], V2608, 21, LADSK1\WObT : swADSK1;
Program name or number - Movel [[245.346,25.76,-4.857],[8,-0.25881985,8. 96592583, 8], [8,8,0,0], [9E9, 9E9, 9E9, OE0, OEQ, 9EG]], V206, 21, LADSKI\WOb] : wADSK1 ;
Property Value Movel [[244.382,26.583,-4.0857],[0,-8.25881985,0.96502583,8],[@,8,8,0], [9EY, 9E9,9E9,9E8,9E9,9E9]], V268, 21, LADSKI\WObS : =wADSK1 ;
| ALl_Demo | Movel [[243,26.89,-4.857],(60,-0.25881905,0.96592583,0],(0,0,0,0], [ 9ES,5E9, 9E9, 9E9, 9ES, 9E9] ], 200, 21, tADSK1\WOb] : =wADSK1;
Write date and time Yeg Movel [[ ,-4.857],[8,-8.25881905,8.96592583,0],[@,0,0,8], [9E9,0E9, 9E9, 9E9, OES, OE9] ], v20@, 21, tADSK1\WOb] : =wADSK1 ;
. . . . Movel [[-4.382,27.187,-4.857],[@,-8.25881965,08.96502583,0],(@,0,0,0], [9EY, 9E9, OEQ, OE9, 0E, 0E9]], V260, 21, tADSKI\WOD ] : =wADSK1;
Program comment First point using joints Yes Movel [[-5.346,28.62,-4.857],[8,-0.25881065,8.95502583,0],[0,0,8,0], [9EY, 0E9, OEQ, OE9, OED, 9E9] ], w288, 21, LADSKINWOb j : =wADSKL;
) Movel [[-5.925,20.223,-4.857],[@,-8.25881965,0.96502583,6],[0,0,0,0], [9EY, 9E9, 0E0, OES, 0E0, 9ET]], V260, 21, LADSKINWOb | : =wADSK1;
| | F|I|:I Tool Frame fes Movel [[-5.925,38.558,-4.857],[@,-0.25881905,8.96592583,8],[8,8,0,8], [9E9,9E9,9E9,9E9,9E9,9E9]], 268, 21, tADSK1\WOb : swADSK1 ;
Movel [[-5.346,31.761,-4.857],[@,-8.25881965,8.96592583,6],[@,0,8,0], [9E9, 9E9, 9EQ, 9ES, 0E9, 9E9]], V268, 21, LADSKIVWOb | : =wADSK1;
Toolpath name max 30 chars Yes Movel [[-4.302,32.594,-4.857],[8,-0.25881905,0.96592583,8], [8,0,0,0], [9E9,9E9, 9E9, OE0, SEQ, 9EG]], V206, 21, LADSKI\WOb ] : wADSK1 ;
. . Movel [[-3,32.891,-4.857],[6,-8.25881905,0.06502583,0],[8,8,0,8],[9ES,0E9, 9E9, 9E9, 8E8,0E9] ], v28@, 21, tADSK1\WOb] : =wADSK1 ;
Unit Robot configuration 0,-1,0,1 Movel [[243,32.891,-4.057],[0,-0.25881905,0,96592583,0], [0,0,0,0], [9ES,9E9, 969, 9E9,9E9, 9E9] ], v200, 21, tADSKL\WOb ] : ~wADSK1;
X Movel [[244.382,33.188,-4.857],[@,-0.25881985,0.96592583,0],[0,0,0,0], [9E9, 959, 9E9, 9ES, 9E9, 9E9] ], w260, 21, LADSKI\WOD] :=wADSK1;
|DDCI..IIT1EHt unit e | Robot head EII'IQ|E 30 Movel [[245.346,34.921,-4.857],[0,-0.25881905,0.96502583,0],[@,0,0,0], [9E9,9E9,9E9,9E9, 9E9,9E9] ], 200,21, tADSK1\WOb] : =wADSK1;
RDth_‘iDil‘lt 1 | Movel [[245.925,35.224,-4.857],[@,-B.25881985,0.96502583,8],[0,8,8,0], [9ED, 059, 0E9, DEQ, 0E, 0E9] ], w260, 21, LADSK1\WObT : =wADSK1;
Movel [[245.925,36.550,-4.857],[@,-8.25881985,8.96502583,8],[@,8,8,0], [9E9, 959, 9E9, 99, 9E9, 9E9]], V268, 21, LADSK1\WObT : swADSK1;
D Reorder to minimize tool ::hanges RDthjDil‘lt 7 0 Movel [[245.346,37.762,-4.857],[0,-8.25881985,0.96502583,8],[@,8,8,0], [9E9, 959, 9E9,9E8, 9E9, 9E9] ], V266, 21, LADSK1\WObT : =wADSK1;
Movel [[244.302,38.585,-4.057],[0,-8.25881985,0.96592583,8],[@,8,8,0], [9EY, 9E9,9E9,9E8,9E9,9E9]], V268, 21, LADSKI\WObT : =wADSK1
i . RDthjDint 3 g Movel [[243,38.892,-4.857],[8,-0.25881905,0.96592583,0],[8,0,0,8],[9ES,0E9,9E9,9E9,8E0,9E9] ], 206, 21, tADSK1\WOb] : =wADSK1;
Dpen MC file in editor Movel [[ 2,-4.857],(0,-0.25881905,0.96592583,0],(0,0,0,8], [9ES, 9E9, 9E9, 9E9, 9E9, 9E9] ], v208, 21, tADSK1\WOb] : =wADSK1;
R|:||:||:|t_'i|:|int 4 -70 W Movel [[ ,-4.857],[@,-8.25881905,0.96592583,08],[0,0,0,0], [9E9,9E9,9E9,9E9, 9E9, 9ET] ], 200,21, tADSK1\WOb] : =wADSK1 ;
Movel [[-5.346,40.822,-4.857],[@,-8.25881965,0.95502583,0],[@,0,8,0], [9EY, 9E9, OEQ, OED, 0E, 0E9] ], V260, 21, tADSKI\WOD ] : =wADSK1;
Movel [[-5.925,41.225,-4.857],[@,-8.25881965,08.95502583,8],(@,8,8,0], [9EY, 9E9, OEQ, OED, 0ED, 0ET] ], V288, 21, LADSKI\WOb | : =wADSK1;
Movel [[-5.925,42.56,-4.857],[@,-6.25881965,8.96502583,6],[8,0,8,0], [9E9,9E9,9E9, 969, 9E9, 9E9] ], v266, 21, tADSKINWOb | : swADSK1;
Search For posks in our Aukodesk HSM post library Post Cancel Movel [[-5.346,43.763,-4.857],[@,-8.25851905,08.96592583,8],(@,0,0,0], [ 9E9, 9E9, 9E9, OE9, BEY, 9E9]], 260,21, tADSKI\WOb ] : =wADSK1 ;
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LEARNING OBJECTIVES

1. Quick introduction to Industrial Robots

2.Set-up manufacturing spacein Fusion 360 to post-process native robot code for the application
of milling

3. Test and validate posted robot code from Fusion 360 in a virtual robot simulator

4. Identify various coordinate systems of the industrial robot arm and calibrate tool data and work
object data

5.Share customer case study — Odico Construction Robotics

6. Introduce the Autodesk Technology Centers and how anyone may access Industrial Robot Arms



INDUSTRIAL ROBOTS

For sake of this training, ‘robot’ refers

to a 6-axis robotic arm. External

devices, when used, create a /th axis

(such as linear rails, positioners, or

rotaries). We will not be covering

external devices in this presentation.




ROBOT SAFETY

Follow the standard! ANSI/RIA R15.06-2012 American National Standards
Institute Safety Requirements for Industrial Robots and Robot Systems

Get informed on general safety hazards surrounding the use of
industrial robots and prevent injuries by controlling associated risks.

This hands-on lab does not substitute 1n-
person equipment training.






Hard guarding
Interlocked doors
Spindle automatically turns off if

anyone enters the cell

DO NOT mill without the appropriate
safety systems in place.




—ToolO

Tool Data
“Tool Center Point (TCP)

— Work Object (WOBJ)




An industrial robot has no awareness of its position in space.

To establish spatial relationships, relative positioning must be established.

TOOL CENTER POINT (TCP)

Defines the relationship of the tool and the robot

WORK OBJECT (WOBJ)
Defines the relationship of the robot and the work piece

BASE
Origin of the individual robot - the center of Joint 1 at the bottom of the robot. WOBJ typically

references this position. In multi-robot work environments more than one base coordinate may be

present (that situation will not be covered in this presentation.)

WORLD
In situations where multiple robots are present, the word coordinate system is used to determine the

relationship of multiple base systems.



Before we begin:

1. Download the Data Set

2. Measure your stock

3. Measure your tool

. -

Cutting

diameter &

N

Name

troubleshooting
AU Demo.f3d
O AU_Demo_bench.step
O AU_Demo_Fusion_Logo.iges
G AU_Demo_Spindle.iges
G AU_Demo_Stock.iges
5] tADSK1.rslib

# of flutes

Date modified

10/12/2020 3:50 PM
10/8/2020 12:57 PM
4/20/2020 12:30 PM
10/7/2020 1:19 PM
9/30/2020 10:09 AM
10/7/2020 1:06 PM
10/8/2020 2:23 PM

Shank

Type

File folder
Autodesk Fusion 360...
STEP 3D file
IGES 3D File
IGES 3D File
IGES 3D File
RobotStudio Library f...

Y

Shank
diameter

Flute length

.

i}
-}

Overall length

A

Size

698 KB
1,859 KB
1,464 KB
4,788 KB

14 KB
2,005 KB




& cam.autodesk.com/hsmposts

Post Customization W § Support #) APl & [l Examples & I RSS }\

Post Library for Autodesk Fusion 360

This is the place to find post processors for common CNC machines and controls.

Make sure to read this important safety information before using any posts.

Q abb

Any type v H Any time v H Any vendor v

ABB Robotics - Rapid
Download 7 Share 7 RSS / Guide

AL ED D
AP -
Purpose: Milling
\Version: 42890
Changed: 61 days ago
Extension: pgf

Downloads: 408

Generic ABB Rapid post. Please refer to the User Guide for programming specification and sample. Always simulate in Robot Studio before load any toolpath on your Robot.

Recent changes

https://cam.autodesk.com/hsmposts#



https://voutu.be/OxVtOXWRse0?t=16


https://youtu.be/OxVt9XWRseo?t=16

[dentify various coordinate systems of
the industrial robot arm and calibrate
tool data and work object data
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https://youtu.be/CrTlBxqgGwM?t=22
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Wrist coordinate
system

-

Tool load coordinate system,
‘\ ‘ _ center of gravity (cog)
P

The load of the tool:
 The mass (weight) of the tool in kg

 The center of gravity of the tool load (%, vy, and z) in mm,

expressed in the wrist coordinate system
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https://youtu.be/GFHGwSv57yQ

/ D D I ':: D SERVICES TECHNOLOGIES CASES NEWS INVESTOR ABOUT US CONTACT DK EN

CONSTRUCTION ROBOTICS

«Technology provider

¥ Rethinkingformwork 4

The goal of Odico is to revolutionize the construction industry

with our ground-breaking robotic te€hfologies.

Read more s 11
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“Odico is a pioneer in robotics
and digital manufacturing. Our
mission is to transform the global
construction industry. Using
technology, we increase
efficiency and unleash the

industry’s innovative potential.”
https://odico.dk/en/

All images in this slide deck are courtesy of Odico.



IF Autodesk Fusion 360 — =
I P ROBOT CELL (STP)v2 X Part+Fixure v2* x 4+ B M @ FranckMessmer @

SOLID SURFACE FORM WMESH SHEET METAL TOOLS

DESIGN * i JT E_}] .a ?: [_JL D ,.J :JI 4{-’ I_D D;H# ( — m ::;

CREATE~ MODIFY ~ ASSEMBLE = CONSTRUCT INSPECT ™ INSERT SELECT ™

«4« BROWSER @ | i
4 @ |
[ Document Settings R -.:—::J]J:H.: LT ““"_“____..--....----' 1
> Named Views 1 s ...----'"----""""""" LT
D Origin = | ____...........----""" --._“—_____..--....-.-.--—-' [|fI
> ()] Boreplan:1 -F‘““':::::‘:j]]:l:l:::::-- HTTTT | H______.....---_.....-----"'"""' F_-_____.....-—-...........----"'"' 1L
D © (] 29031804 Ro_v1:1 "““':I'szmﬂ:: ! |
b (] IRB7600-MH3_500-255_rev02_01-1:1 H-----"‘“":::::]]:H:::::' HHTTTT i LTI L | i _....-——-""‘"'"”""" ____,_..—-——-"""""."
> ("] IRBT600-MH3_500-255_rev00_01-5:1 — :]]]:I:Ij:::ﬂ_ THHHHT "-___________________,,_.- w ____..--,...----""" [l & ________..—---"""""" _...--—-""'-d""" .
[ ()] IRBTE00-MH3_500-255_rev00_01-9:1 i I _'ﬂ __,_.._...-----"""'"' ______,....-----""""'F T .m________.—-__...----- 1 HHHUHT .
> ) IRE?EE|:-L1H3_E|:|:-255_re$__l:1x-:*:1 . _ s ___________...-___..-----'"""- [T ""-m_________,,...--__...----' ____...--....._.....__-—"' '__.-...........____,__......----- !
[ [ ] RB7S00-MH3_500-255_rev01_01-4:1 T _..----"""'."""" | R ________....-——-"""" _____........-----"‘""'"
b © (0 RoT00H 0o e o | e O e |
[ (] RB7800-MH3_500-255_revd2_01-2:1 _______....-—---""'"""' _.._———-""‘"""""” ST Il ";.k T mr-__qm:l:l::::;:::::::..--—
D () IRB7600-MH3_500-255_rev02_01-6:1 T .._—----"“"""""”' .-----"'"""'""-”".“ _....----""""."“-"' 7 1L = ;;;::11:::::::-“""" |
> © () IRBTE00-MH3_500-255_rev2_01-T:1 s ._-...----"""""'"”““" LT I ..--_..----—"""-"E; : i ___...-----"""'"""-"“" U .
> () Plade 40mm X 1200 X 1200:1 T ___....F—--"“"'".m" 1 L (i __..._...----"""'“m- !
D (] ControkModule-RCS:1 ~."_,.,......------""""'" ""...---""'""""-"-""" __.__.....--,__..--:'".1 : 0 T .““”““"_____......-...........
b (& FoURA \‘m: ﬂ SR -
[ ({5 Boreenhed - Model 2:1 L‘LLu:__ ___....---""""'“” “'J:]:H ::::;:::::::::"'"".. "______..----"""' _“______...----""'""-- '"____.__,...---"
[ (5 1500+Stdlbe: T :| AT i _______,..--___...------ i
LT L=t LT LT
[ (5 1500+Stlbe:2 LT [ {1 ! @) 1 -"“_m_______....... [
D (5 1500+5télbe:3 LT i T | LTI
D (5 1500+Stilbe:s | _______....----""'"“"- LT ___.._--—-""""".“""- [
D (5 1500+stébes O M1 ____._____...----""" NIIERRRECC i Il _ ____'___...---ﬂ-""""'"
D (5 1500+Stélbe7 T HINERE 7] [
> [ 1500+Stilbe:3 T L !
D O 20150601 -Troax_Net 1 __.,.....---""""""""" Iil _____..-_....----H .
[ O 201 50601-Troax-Net:2 "“-""______,....---- _"_______...---" [
> (] 20150601-Troax-Net:3 ________,.----"""'
D © () 20150601-Troax-Net:4 T
[» D 20150601-Troax-Net:5 =
[» (] 20150601-Troax-Net:6 = -
[» ()] 20150601-Troax-Net - El skabe:1 () =
[ () 3mm Plade:1 - 2
[ ()] 3mmPlade:2 - =
[ (] &mmPlade - 1 stiver:1 P = - = g
[ () 8mmPlade - 1 stiver:2 =
[ (] &mm Plade - 2 stiver:1
[ () &mm Plade - 2 stiver:2
[ () &mm Plade - 3 stiver:1
[ () &mm Plade - 3 stiver:2 :
[ C' 201 50601-Troax-Net700mm:1
[ C' 201 50601 -Troax-Net7 00mm:2
[ [ ) 1,5Gv afskrming - Part1:1
[ [ ) 1,5Gv afskrming - Part2:1
[ [ ) 1,5Gv afskrming - Part3:1
> () 1,5 Gv afskrming - Part3:2 - RO bOt Cell CAD + pa rt
[ [ ) 1,5Gv afskrming - Part4:1 . .
=T Designed in Inventor
[ () 8mmPiade - 3 Lys bum:1

- L8 W Q Q- O E B

@ TEXT COMMAL

[
LN



FF Autodesk Fusion 360 — b4

= ‘_' Sy TII_.ELI._..,_ T ..Il,,ﬁi @ Part+Fixture v2* Frmﬁegw ﬂ
SOLID SURFACE SHEET METAL TOOLS
T g o—m - Foasy
<o D@ ® FOIPELCHBHAR # = )
L B y B—m k
CREATE™ MODIFY = ASSEMBLE CONSTRUCT ™ INSPECT ~ INSERT ™ SELECT ™
«4 BROWSER a |
VIR -2 s PartsFixturev2 [O i =y
| 5 |
> £ Document Settings |IH':ﬂTﬂu E |

[ Bl Named Views

[» Ell Crigin

PERC MY 25031804_Ro_V1:1
D @ (4 FxauRs

Part

Fixture

Holes to drill

G-m5 M Qg Q- O FE- B
4 4 p » P GGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGGT i

@ TEXT COMMANDS



FF Autodesk Fusion 360 — b4

N R 2 B P ROBOT CELL (8TP)v2 X P Part+Fixture v2* x + B D @ FanckWesmer @
MILLING TURNING ADDITIVE PROBING FABRICATION UTILITEES
MANUFACTURE ~ G + i = o reem
Pl o BoMed 1 % F SEE H@ = 4
SETUP ™ piohd anv DRILLING ¥ MULTHAXIS  MODFY ™ ACTIONS ¥ MANAGE ¥ INSPECT*  SELECT™
<« BROWSER CHl
A ® @ Part+Fixture v2
Q Units: mm E:.'“r,':_“i ,
b B e @ DRILL : D10.2 MM DRILL :;,,.
D @ [, Nosels, ¢ d O
d B setups i ¥ Geometry
4 E’ Setupt @ Hole Mode Selected faces -

A }E' Hole Recognition1 ()

Hole Faces x

[ 7 (73] D25 mm Spot Drill [Rapid out]
[ (8  [74] D19 mm Dril [Rapid out] Select Same Diameter (1)
) P 111012 mm Spot Drill [Rapid out] Auto-Merge Hole Se.. ()
) P [72] D10.2 mm Drill [Rapid out] Order by Depth @
Order Optimize order T VV O r kf l O W °
[ ]
Reverse Crder D

b @ Tool Orientation

- Hole recognition to generate drilling
2 o Foce | X toolpath (or create manually)
w0 - Open post-processing form

X Axis [

e = - Select ABB postprocessor

Origin Setup WCS origin - DGfme releva nt pOSt prOpertleS

0 oK ["cance - Post-process to get robot native
language programs

Standard
drilling toolpath

CL-rm QG- B-E 880 Drill holes: 24
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[T3] D25 mm Spot Drill [Rapid out]
[T4] D19 mm Drill [Rapid out]
[T1] 12 mm Spot Drill [Rapid out]
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VERSION: 1
LANGUAGE : ENGLISH

MODULE mD10 2 mm Drill

PROC pD10 2 mm Drill ()
MoveAbsJ [[0,0,0,0,90,01, [9E9, 9E9, 9E9, 9E9, 9E9, 9E9] ] \NoEOffs,v17, fine, tADSK2;

Movel
Movel
Movel
Movel
Movel
Movel
Movel
Movel
Movel
Movel
Movel
MovelL
Movel
Movel
Movel
Movel
Movel
Movel
Movel
Movel
Movel
Movel
Movel
Movel
Movel
Movel
Movel
Movel
Movel
Movel
Movel
Movel
Movel
Movel
MovelL
Movel
Movel
MovelL
Movel
Movel

[[-778.
[[-778.
[[-778.
[[-778.
[[-778.
[[-539.
[[-539.
[[-539.
[[-539.
[[-539.
[[-313.
[[-313.
[[-313.
[[-313.
[[-313.
[[-101.
[[-101.
[[-101.
[[-101.

[[-101.

876,2333.
876,2333.
876,2333.
876,2333.

376,2333.
82,2227.
82,2227.
82,2227.
82,2227.
82,2227.

198 2096.
198,2096.
198, 2096.
198, 2096.
198, 2096.
495,1942.
495,1942.
495,1942.
495,1942.

495,1942.

951,161, [0,0,1,01,[0,0,0,01, [9E9, 9E9, 9E9, 9E9, 9E9, 9E9]],v17, z1, tADSK2\H
951,6],[0,0,1,0],[0,0,0,0], [9E9, 9E9, 9E9, 9E9, 9E9, 9E9] ], v17, z1, tADSK2\WC
951,-481,[0,0,1,01,[0,0,0,01, [9E9, 9E9, OE9, 9E9, 9E9, 9E9]1, V17, z1, tADSK2\
951,-68.0641,[0,0,1,01,[0,0,0,01, [9E9, 9E9, 9E9, 9E9, 9E9, 9E9]1,v12, z1, tAl
951,6],[0,0,1 o],[o 0,0, 0],[9E9 9E9, 9E9, 9E9 9E9 9E9]],V1? z1 tADSKZ\WC
516, 6],[0 0, 1 0],[0 0, o 0],[9E9 9E9, 9E9 9E9 9E9 9E9]],v1? z1 tADSKz\WOk
516,6],[0,0,1,0],[0,0,0,0],[9E9,9E9,9E9,9E9,9E9,9E9]],v1?,zl,tADSK2\WOk
516,-48],[0,0,1,0],[0,0,0,0], [9E9, 9E9, 9E9, 9E9, 9E9, 9E9] ], v17, z1, tADSK2\¥
516,-68.064]1,[0,0,1,01,[0,0,0,01, [9E9, 9E9, 9E9, 9E9, 9E9, 9E9]],v12, z1, tADS
516,61,[0,0,1,01,[0,0,0,01, [9E9, 9E9, 9E9, 9E9, 9E9, 9E9]],v17, z1, tADSK2\WOk
677,61,[0,0,1,0],[0,0,0,0], [9E9, 9E9, 9ET, 9E9, 9E9, 9E9] ], v17, z1, tADSK2\WC
677,61,[0,0,1,01,[0,0,0,01, [9E9, 9E9, 9E9, 9E9, 9E9, 9E9]]1,v17, z1, tADSK2\WC
677,-481,10,0,1,01,[0,0,0,01, [9E9, 9E9, 9E9, 9E9, 9E9, 9E9]1,Vv17, z1, tADSK2\
677,-68.064],[0,0,1,01,[0,0,0,0], [9E9, 9E9, 9E9, 9E9, 9E9, 9E9]],Vv12, z1, tAl
677,61,[0,0,1,01,[0,0,0,01, [9E9, 9E9, 9E9, 9E9, 9E9, 9E9]]1,v17, z1, tADSK2\WC
365,61,[0,0,1,01,[0,0,0,01, [9E9, 9E9, 9E9, 9E9, 9E9, 9E9]]1,v17, z1, tADSK2\WC
865,6],[0,0,1,0],[0,0,0,0], [9E9, 9E9, 9ET, 9E9, 9E9, 9E9] ], v17, z1, tADSK2\WC
365,-481,[0,0,1,01,[0,0,0,01, [9E9, 9E9, 9E9, 9E9, 9E9, 9E9]1, V17, z1, tADSK2\
365,-68.0641,[0,0,1,01,[0,0,0,01, [9E9, 9E9, 9E9, 9E9, 9E9, 9E9]1,Vv12, z1, tAL
865,6],[0,0,1 o],[o 0,0, 0],[9E9 9E9, 9E9, 9E9 9E9 9E9]],V1? z1 tADSKZ\WC

[[92.
[[92.
[[92.
[[92.
[[92.

971, 1?6?.
9?1,1?6?.
971,1767.
971,1767.

971,1767.

[[268.
[[268.
[[268.
[[268.
[[268.
[[421.
[[421.
[[421.
[[421.
[[421.
[[552.
[[552.
[[552.
[[552.
[[552.

069 1573.
069,15?3.
069, 1573.
069, 1573.
069, 1573.
681, 1361l.
881, 1361l.
8681, 1361l.
681, 1361l.

881,1361.
72,1134.
72,1134.
72,1134.
72,1134.
72.1134.

767, 6],[0 0,1, 0],[0 0,0, 0],[9E9 9E9, 9E9 9E9 9E9 9E9]],v1? z1 tADSKZ\WObj
TGT,G],[0,0,1,0],[0,0,0,0],[9E9,9E9,9E9,9E9,9E9,9E9]],v1?,zl,tADSK2\WOb]
767,-48]1,[0,0,1,0],[0,0,0,0], [9E9, 9E9, 9ET, 9E9, 9E9, 9E9] ], v17, z1, tADSK2\WC
767,-68.064]1,[0,0,1,01,[0,0,0,01, [9E9, 9E9, 9E9, 9E9, 9E9, 9E9]],v12, z1, tADSE
767,61, [0,0,1,01,[0,0,0,01, [9E9, 9E9, 9E9, 9E9, 9E9, 9E9]1,v17, z1, tADSK2\WOb]
301,6],[0,0,1,0],[0,0,0,0], [9E9, 9E9, 9E9, 9E9, 9E9, 9E9]],v17, z1, tADSK2\WOk
301,61,[0,0,1,01,[0,0,0,01, [9E9, 9E9, 9E9, 9E9, 9E9, 9E9]],Vv17, z1, tADSK2\WOk
301,-481,[0,0,1,01,[0,0,0,01, [9E9, 9E9, 9E9, 9E9, 9E9, 9E9]],v17, z1, tADSK2\¥
301,-68.064],[0,0,1,0],[0,0,0,0], [9E9, 9E9, 9E9, 9E9, 9E9, 9E9] ], v12, z1, tADS
301,61,[0,0,1,01,[0,0,0,01, [9E9, 9E9, 9E9, 9E9, 9E9, 9E9]],Vv17, z1, tADSK2\WOk
598, 6] /=2 _tADSK2\WOk
598, 6], | tADSK2 \WOk
598, —4¢ 71, tADSK2\¥
598, —6¢ v12, z1, tADS
598, 6], | tADSK2 \ WOk
976, 6], FADSK2\WObT
976, 6], ADSK2\WODb
976,-481,[0,0,1,01,[0,0,0,01, [9E9, 9E9, 9E9, 9E9, 9E9, 9E9]], V17, z1, tADSK2\WC
976,-68.0641,[0,0,1,01,[0,0,0,01, [9E9, 9E9, 9E9, 9E9, 9E9, 9E9]]1,Vv12, z1, tADSE
976.61.70.0.1.01.70.0.0.01.9E9. 9E9. 9E9, 9E9, 9E9, 9EI11.v17, z1, tADSK2\WOb

iy 1

ABB robot native language output
(including option to define the rotation
angle of the robot head around tool axis)

(U U T, 9], L9, 9, 9, 9]y [P0, PO, LT, DT, JLd, LI I, VI T, &1,

i | L™ iy ™y i | | el AT T AT Ty T 7y T 7y Tl e | =1 77 = "1

User Defined language file - ABE_RAPID

length : 13,473 lines: 132 Ln:1 Col:1 Sel:0|0 Windows (CRLF)  UTF-8 NS
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cHHEE S sMkoeayg| 2% BE (=1 EERo® @b MR EEE= v =

MILLING TURNING ADDITIVE PROBING FABRICATION UTILITES | | | | | |
+ —— T, mAutodesk mod mD10_2_mm_Drill mod mO12_mm_Spot_Drill mod mO13_mm_Drill mod mO25_mm_Spet_Drill mod Odico. Odico lo
MANUFACTURE « E’}' :G: @ @ @ E é@? ﬁg} ﬁ) % @ 1 I—BH—' - = - %;%E B = P x|] | t3| P x| | pof &3 | g b3 -
SETUP ™ 2 - DRILLING ~ MULTLAXISY  MODFY~™ ~ ACTIONS ~ MANAGE ~ INSPECT™  SELECT™ 2 VERSTON: 1
- ! A 3 LANGUAGE : ENGLISH
A © (5 PartFixture v2 ‘—:'—r‘r" 4 22z
[ units: mm EDTTﬂM: b . 5
> Bl Named Views ! L )
D ® (3 Motes 6 EMODULE mD10 2 mm Drill
4 B Sovos,. 7 & PROC pD10 2 mm Drill ()
4 1,5l © 3 MoveAbsJ [[0,0,0,0,90,0], [9E9, 9E9, 9E9, 9E9, 9E9, 9E9] ] \NoEOffs,v17, fine, tADSK2;
4 %, e gscomnton, O 9 MovelL [[-778.876,2333.951,6],[0,0,1,0],[0,0,0,0], [9E9,9E9, 9E9, 9E9, 9ES9, 9E9]], V12, z1, tADSK2\WC
D @ 1131025 mm Spot Dl Rapid ouy 10 MoveL [[-778.876,2333.951,-48],([0,0,1,0],[0,0,0,0], [9E9, 9E9, 9E9, 9E9, 9E9, 9E9]],v12, z1, tADSK2\
> @ mgore mmonmRapd oul =+ » DrillingCycle Head 2, 21.064;
T 12 Movel. [[-778.876,2333.951,6],[0,0,1,0]1,[0,0,0,01, [9E9, 9E9, 9E9, 9E9, 9E9, 9E9]],v12, z1, tADSK2\WC
N ! P 0t 13 MoveL [[-539.82,2227.516,6],[0,0,1,0],[0,0,0,0], [9E9, 9E9, 9E9, 9E9, 9E9, 9E9]],v12, z1, tADSK2\WOk
14 MoveL [[-539.82,2227.516,-48],[0,0,1,0],[0,0,0,0], [9EY, 9EY9, 9E9, 9E9, 9E9, 9E9]], V12, z1, tADSK2\W
15 > DrillingCycle Head 2, 21.064;
ik MoveL [[-539.82,2227.516,6],[0,0,1,0],[0,0,0,0], [9E9, 9EY, 9EY, 9E9, 9E9, 9E9]], V12, z1, tADSK2\ WOk
17 MoveL [[-313.198,2096.677,6],[0,0,1,0],[0,0,0,0], [9E9,9E9, 9E9, 9E9, 9E9, 9E9]],v12, z1, tADSK2\WC
18 MoveL [[-313.198,2096.677,-48],[0,0,1,0],[0,0,0,0], [9E9,9E9, 9E9, 9E9, 9E9, 9E9]],v12, z1, tADSK2\
15 > DrillingCycle Head 2, 21.064;
20 MoveL [[-313.198,2096.677,6],[0,0,1,0],[0,0,0,0], [9E9,9E9, 9E9, 9E9, 9E9, 9E9]],v12, z1, tADSK2\WC
21 MoveL [[-101.495,1942.865,6],[0,0,1,0],[0,0,0,0], [9E9,9E9,9E9,9E9, 9E9, 9E9]],v12, z1, tADSK2\WC
22 MoveL [[-101.495,1942.865,-48],([0,0,1,0],[0,0,0,0], [9E9, 9E9, 9E9, 9E9, 9E9, 9E9]],v12, z1, tADSK2\
23 > DrillingCycle Head 2, 21.064;
24 MoveL [[-101.495,1942.865,6],[0,0,1,0],[0,0,0,0], [9E9,9E9,9E9,9E9, 9E9, 9E9]],v12, z1, tADSK2\WC
25 MoveL [[92.971,1767.767,61,[0,0,1,01,[0,0,0,01, [9E9, 9E9, 9E9, 9E9, 9E9, 9E9]], V12, z1, tADSK2\WOb]
26 MoveL [[92.971,1767.767,-48],[0,0,1,0],[0,0,0,0], [9E9,9E9, 9E9, 9E9, 9E9, 9E9]],v12, z1, tADSK2\WC
27 DrillingCycle Head 2, 21.064;
28 MoveL [[92.971,1767.767 e D]
29 MovelL. [[268.069,1573.30 S k
3 MovelL. [[268.069,1573.30 W
ol DrillingCycle_Head 2r 2 -rrf;L:;:iEfDi:trl:r;L'Tffl:;lml-rl-Fl"ra forward;
32 MoveL [[268.069,1573.30 '.-.'r-it-;a.lzh:rlzzm_:rﬂlc:;fe{_:-:;_, __,I_n:lr_-clesr%rc:,_'ml-F‘:m;, workPlane.y, workPlane.z, cycle.feedrate);
33 MoveL [[421.88 1; 1361.59¢ writeRobotMove( x, _y, cycle.retrac workPlane.x, workPlane.y, workPlane.z, cycle.feedrate);
34 MoveL [[421.88 '_]_Jlr 1361 .594 drillDepth = zOutput.format(cycle.clearance + cycle.depth);
= Drillingcycle—Head 2’ 2 m':l-;;eél;i:t-"' T + tool.number + + drillDepth +
36 MoveL [[421.881,1361.594 : Ctool. number oo 29 0% e ‘
37 MoveL [[552.72,1134.976 writeBlock( + tool.number + + drillDepth +
38 MoveL [[552.72,1134.976 } else if (tool.number == 3) |
39 DrillingCycle_Head 2: 2 . wpltEElD:fi;E":.:l_nur.]h:__,,., e + tool.number + + drillDepth +
40 MoveL [[552.72,1134.976 ] 'I.'Jr‘itEElDf;kI: + tool.number + + drillDepth +
41 MoveL. [[659.155,895.92, ¢ } {
w 42 MovelL [[659.155,895.92, A, E
5’ 43 Drillingcycle_}lead 2, 2 ':.'r-it-:aFt::rI:nntb‘lm@{_:-r;_, _y, cycle.clearance, workPlane.x, workPlane.y, workPlane.z, cycle.feedrate);
o 44 MoveL. [[659.155,895.92, ¢ }
£ 45 Movel. [[740.019,647.048 ﬁ )
< 4 46 MoveL [[740.019,647.048 oncycletnd() {
47 DrillingCycle Head 2, 2
W e OE g s O 5102 mem Dril (48 MoveL. [[740.019,647.048,61,1T0,0,1,071.T0,0.,0,07T.T9E9.,9EY,9EY9, 9EY, 959, 9E" ,v12, 71, tADSK n..
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Solution1 - RobotStudio
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RAPID
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i) View Robot At Target is active
76-64559 (Station) X

T_ROB1/mSpotdrill___Spotdrill_Drill X

VERSION:1
LANGUAGE : ENGLISH

X%

MODULE mSpotdrill_
- PROC Spotdrill

Spotdrill Drill

Spotdrill Drill()

MoveAbs] [[@,0,0,0,90,8],[9E9,9E9,9E9,9E9,9E9,9E9] ] \NoEOffs,v17, fine, tADSK3;

Movel [[-455.575,-2333.951,46],[0,0,1,0],[0,0,0,0],[9E9,9E9,9E9,9E9,9E9,9E9]],v1, z1,tADSK3\WObj : =wADSK1 ;
Movel [[-455.575,-2333.951,-8],[0,0,1,0],[0,0,0,0],[9E9,9E9,9E9,9E9,9E9,9E9]],v1, 21, tADSK3 \WOb7 : =wADSK1;
DrillingCycle Head 3, 51.1;

Movel [[-455.575,-2333.951,46],[0,0,1,0],[0,0,8,0],[9E9,9E9,9E9,9E9,9E9,9E9]],v1, 21, tADSK3\WOb7 : =wADSK1;
Movel [[-216.519,-2227.516,46],[0,0,1,0],[0,0,0,0],[9E9,9E9,9E9,9E9,9E9,9E9]],v1, z1, tADSK3\WOb] : =wADSK1 ;
Movel [[-216.519,-2227.516,-8],[@,0,1,0],[@,0,0,0],[9E9,9E9,9E9,9E9,9E9,9E9]],v1, z1, tADSK3 \WOb7 : =wADSK1;
DrillingCycle Head 3, 51.1;

Movel [[-216.519,-2227.516,46],[0,0,1,0],[0,0,8,0],[9E9,9E9,9E9,9E9,9E9,9E9]],v1, 21, tADSK3\WOb7 : =wADSK1;
Movel [[10.102,-2096.677,46],[0,0,1,0],[0,0,0,0],[9E9,9E9,9E9,9E9,9E9,9E9]],v1,z1, tADSK3\WObj : =wADSK1 ;
Movel [[10.102,-2096.677,-8],[@,0,1,0],[0,0,0,0],[9E9,9E9,9E9,9E9,9E9,9E9]],v1,z1, tADSK3\WObj : =wADSK1 ;
DrillingCycle Head 3, 51.1;

Movel [[10.102,-2096.677,46],[0,0,1,0],[0,0,0,0],[9E9,9E9,9E9,9E9,9E9,9E9]],v1,z1, tADSK3\WObJ : =wADSK1 ;
Movel [[221.8@6,-1942.865,46],[0,0,1,0],[0,0,0,0],[9E9,9E9,9E9,9E9,9E9,9E9]],v1, 21, tADSK3\WObj:=wADSK1;
Movel [[221.806,-1942.865,-8],[0,0,1,0],[0,0,0,0],[9E9,9E9,9E9,9E9,9E9,9E9]],v1, z1, tADSK3\WObj : =wADSK1 ;
DrillingCycle Head 3, 51.1;

Movel [[221.806,-1942.865,46],[0,0,1,0],[0,0,0,08],[9E9,9E9,9E9,9E9,9E9,9E9]],v1, 21, tADSK3\WObj: =wADSK1 ;
Movel [[416.272,-1767.767,46],[0,0,1,0],[0,0,0,0],[9E9,9E9,9E9,9E9,9E9,9E9]],v1,z1, tADSK3\WObj: =wADSK1;
Movel [[416.272,-1767.767,-8],[0,0,1,0],[0,0,0,0],[9E9,9E9,9E9,9E9,9E9,9E9]],v1, 21, tADSK3\WObj : =wADSK1 ;
DrillingCycle_Head 3, 51.1;

Movel [[416.272,-1767.767,46],[0,0,1,0],[0,9,0,0],[9E9,9E9,9E9,9E9,9E9,9E9]],v1, 21, tADSK3\WObj : =wADSK1;
Movel [[591.37,-1573.3e1,46],[0,0,1,0],[0,0,0,0],[9E9,9E9,9E9,9E9,9E9,9E9]],v1,z1, tADSK3\WObJ : =wADSK1 ;
Movel [[591.37,-1573.3e1,-8],[,0,1,0],[0,@,08,0],[9E9,9E9,9E9,9E9,9E9,9E9]],v1, 21, tADSK3\WObj : =wADSK1 ;
DrillingCycle Head 3, 51.1;

Movel [[591.37,-1573.301,46],[0,0,1,0],[0,0,0,0],[9E9,9E9,9E9,9E9,9E9,9E9]],v1,z1, tADSK3\WObj : =wADSK1 ;
Movel [[745.181,-1361.598,46],[0,0,1,0],[0,0,0,0],[9E9,9E9,9E9,9E9,9E9,9E9]],v1,z1,tADSK3\WObj:=wADSK1;
Movel [[745.181,-1361.598,-8],[0,0,1,0],[@,0,0,0],[9E9,9E9,9E9,9E9,9E9,9E9]],v1, 21, tADSK3\WOb7j : =wADSK1;
DrillingCycle Head 3, 51.1;

Movel [[745.181,-1361.598,46],[0,0,1,0],[0,0,0,0],[9€E9,9E9,9E9,9E9,9E9,9E9]],v1,z1,tADSK3\WObj:=wADSK1;
Movel [[876.021,-1134.976,46],[0,0,1,0],[0,0,0,0],[9E9,9E9,9E9,9E9,9E9,9E9]],v1,z1,tADSK3\WObj:=wADSK1;
Movel [[876.821,-1134.976,-8],[0,0,1,0],[@,0,0,0],[9E9,9E9,9E9,9E9,9E9,9E9]],v1, z1, tADSK3\WObj : =wADSK1 ;
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How Drill Mate Will Help You

Drill Mate helps you in the production of
complex aluminum profiles by offering an easy
« file-to-factory workflow. With its onboard
robotic precision drilling capability, it enables
'rapid prototyping on the go. Its large work
envelope of 2x4.3M allows for the processing
of the typical dimensions in facade
“ construction.
J—
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_-Iihy We Created Drill Mte

. Precision drilling of curved aluminum profiles
~1s typically a demanding process that requires
- time-consuming calibration and fitting. We
created Drill Mate to automate this process by
coupling a robotic drilling process with a

conventional CAM-programming workflow.

CONSTRUCTION ROBOTICS



What Is Drill Mate

Drill Mate 1s a mobile robotic platform for
precision drilling of advanced aluminum
I‘ac;ade profiles. Its sturdy steel base and
“modular architecture allows for quick, in-
factory installation. The system comes
with a heavy-duty 6-axis robot
manipulator equipped with a multi-phase
drilling head that has 4 variable bit-sizes
‘and an inbuilt cooling system. Drill Mate is
compatible with Autodesk Fusion 360 for @
an easy CAM-programming work.
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The Future of Making
Starts Here

The Autodesk Technology Centers Outsight
Network brings together pioneers innovating in
design, architecture, engineering, construction,
manufacturing, and emerging technologies.

Through this network, Autodesk helps bring
solutions to life that enable people to do more
and make better things with less negative
impact on the world.
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