RobotStudio
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Increased engineering
efficiency
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RobotStudio Machining PowerPac

Introduction
Features
Benefits
Requirements



33 years of robotized machining
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“The world’s first electrical robot
sold in 1974 was for grinding
and polishing of stainless steel
tubes.”

ABB was an innovator
and has become #1
in robotized finishing

We intend to stay
as the leader

IRB 6 sold by ABB in 1974 to
Magnusson in Genarp, Sweden
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Why is machining not fully robotized?

Programming time has been far too long to permit frequent product
changeovers

Only large batch sizes have been feasible

Difficult application with many parameters affecting the process
result

Industry tradition to use other machining methods
Robot arms have not been suitable for all applications

DEFINITION

Machining includes:

Grinding

Deburring

Polishing & Linishing

Buffing

Milling

Sawing

Deflashing A DD
sanding AR EDED

Etc.
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Industry with changing values and demands

End of an era - Manual Machining Beginning of an era - Robot Machining

Inconsistent part quality, high Consistent high product quality
scrap and reclaim rates _

_ Reduced tooling costs
Hazardous, dirty work

environment High availability

High injury rate and long-term Safe environment with less injuries

health problems Safe environment

Low availabilit : :
o Y _ Attractive & rewarding workplace
Difficult to recruit personnel N _ _
Positive, high-tech image
Low status _ o
: : : Improved recruitment possibilities
Labor intensive and expensive

operation Long-term profitability
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Challenges for robotized machining

Short production batches

Quick change over time is
required
Traditional programming is
time consuming

Many parameters affecting
the process result

Accuracy requirements in
the process




RobotStudio Machining PowerPac
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w  Software for off-line
programming of machining
applications

m Contains functionality for

Automatic path generation on
surfaces or edges

5

_Outpit | bnd Heuls | Syteminie. Upesatos indow. | Fath veew |
:Step7-7

T x
Solution Wi ep x|

Path and target optimization

CAD import and processing

Experience sharing
Work object calibration
Force controlled machining

™ Merged into One Path ™ Auto Path Configuration
[~ Synchronize to Virual Contraller

Back | Hext | Finish | Cancel |

A superior offline programming tool
for machining applications! "“====
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RobotStudio Machining PowerPac

Reduce programming time

Create thousands of robot ) o
targets in seconds B .

Path and target optimization

Create program from CAD
model

Control of process parameters | °~ | = -
Robot speed and arm j - 1
’ e -4 ‘

L -

configuration R

¥ K | MPPS1IDemo_EViewl

T 0 O I C O m p e n S atl 0 n an d t 0 O I %j—o—o—-a—-e—o—ﬁ—o—a—e—o—e—o—o—‘e—o—-@—-@—o—ﬁ—o—e—e—o—a—o—e—?* ;:
machining angles ]

Force control settings

High accuracy of created path
In relation to CAD model
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Supported Features

Path programming wizard
Create/select surface or edge to be machined
Set machining process parameters
Pre-defined path generation patterns
Set path and target parameters

Path and target optimization

Path and target modification

Path simulation

Program export as RAPID or RW Machining FC
Calibration

Pre-defined and configurable machining templates
Check/heal CAD models



© Robotics -11

Programming wizard

Machining r

Solution Create

Machining
Surface

Save the
programming time!

Includes all the
steps to get an
executable
RAPID program.

Set Machining
Process r

Parameters Set Tool and
WorkObiject
Information
Select Path
Generation
Preview Pattern
j Set Targets
and Paths )
parameters
AL ID D



Programming wizard
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I & - 4 - doseMachining | ¥

* /
. | Machining | Home Modeling

Simulation Offline

» O N

Solution Surface Ca!iblat::onil E
I i Machining Spesd

Create )

|
| [ Machining Template

£ Machining Force

[ g Approach/Departing Template @ Tool Compensation
&4 ool Working Range

_Maodify

SystemFiwM | '

L

||~ MPP511Demo_1:Viewl |

= % T_ROBT (IRB4400_80_195_01_2)

EI@ Surfaces

B3 Surface_1

---g-'g Solution_1

[ZA Surface 2

B4 Surface_3
554 Solution_3

e Scheduls
Calibrations
= Templates

I achining
Approach Departing
5] Solution Configuration

!

RobotStudio 5.11 - x
Online Add-Ins @
L E I
| o
RWM  RAFID il[heckﬂ-ﬁea!il Help |
| -
Export || Diagnostics| |General|
g x

£4 | Create Modify~ | Configuration- 5 mm g |9 @ & & |[Nomal

! Dmﬂwﬂ-ﬂw =iy =l =i Dﬂvﬂ'ﬂ' =i =il =y Dm)‘mﬂwﬂ =il =
—p—P—l —p—0-E =p——l

[ Steps to create a
machining program!

| [1:9) 22

ll

UCS: Station| 108634 642.40 1334.45 ||_J. l.
1 1

I\ ]|



Target and Path optimization
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Without Target Orientation Optimization With Target Orientation Optimization

e Station 20042 05795 000 | ERNSSRRES | e Station 00942 05735 000 || Contralles tatus 12

W Greatly reduce the rotation of robot itself

= Improve the reachability of robot target

AL ED D
I\ ]|

Play movie to show difference!
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Path modification

@’MachiningT&mplate g-s Machining Foroe
MaChining Template 23 Approach/Departing Template | ' Tool Compensation
1 Machining Speed -I"CKTGMWGFHHQ Range

Approach/Departing Template - ——
_ i'd'lndifjr Machining Template: Path_1 - X

Machining Template

Machining Speed

FC_FressureProcess e

Machining Force

Apply ] [ Cloze

Too | Com p ens at| on _Modify Machining Speed: Path_1|
.f'l'-t!:-!:urcuach S!:ueed

Tool Working Range 1000 ¥

Start Speed
w100 v

Yia Speed
&0 v
[ ] Optimize via speed based on suface curvature

End Speed
w100 v

Departing Speed
| w1000 o

Other Speed

:gntDSpeed. v. “ I. I.




Target modification

© Robotics - 15

= Path View
Bl R - 4 - doseMachinig |5 RobotStudio 5.11 _mox
\_ I + /3 - CloseMachining - E

| .Iﬁachining I Home Mudeﬁng Simulation Offline Onli Add-Ins

RIS L e

=% Approach/Departing Template | 'l Tool Compensation
Solution Surface Calibration EB A ERRT D P G}l r AWM RAPID || Check/Heal|| Help
m Machining Speed ﬂ Tool Working Range -

Create Maodify Export Diagnostics| | General

ystenkti | : B £ © LR SA@M

1z S T_ROEB1 (IRE4400_E0_136__01_2) . : = \ S

EI@ Surfaces \

B3 Surface 1

2§ Solutior |

-2 Surface:E %

- Schedule
Calibrations
=g Templates

M achining
Approach Departing
Solution Configuration

| —

B :4 | creates Modify~ | Configuraton~ £ @& g | W @ o B ||'N_t_:]n‘"[d '1 [20:6] p14

UCS: Station| |1085.04 551,77 1460.64 || [CONErOllerstatusail " .. l'





Path simulation
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= Path view

B & - & - CloseMachining |5 RobotStudio 5.11 —mx
| ﬁachining I Home Mude;ﬁrl_; Simulation Offfine Online Add-Ins
[ Machining Template £= Machining Force

» O 2N

Solution Surface Calibration

52 Approach/Departing Template |l Tool Compensation
1t Machining Speed

48§ ©

RWM RAFID || Check/Heal || Help
£ ToolWorking Range -

Schedule
Calibrationz
Templates

-

=-

i Approach Departing
Solution Configuration

Create. Modify Export Diagnastics| |General
ining | 1]
sysemfwM | SR T , ——
1= S T_ROB1 (IRB4400_ED_136__01_2] _m ‘G‘ :{" "D' L@' ‘d:i Lﬂ?_ "J' "(9‘ .z:t. @ \‘\ Q\Q \!\p @ L L ANEAR S
E@ Surfaces Lf \,,]

| Path View |

u Elv |:Ereate~ Madify~ | Configuration= L = B -

UCS: Station|[1095.04 551.77 1460.64 || [CONTrOIErSEatus i " .. l'
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Program Export

| ) X Export as RW Machining

SystemFC{CN-L-0311252) Stopped (2 of 2) (Speed 100%0)

% Robotware Machining FC - Create Paths - Teach ﬁ FC i nte rface fl Ie

Tatal: 17 Approach @3 Process: 11 Withdraw: 3
Selected: 1 Irisert

Before

Irsert After

o | — Il
Position
— al Guard Stop m z
=mFC{CN-L-0311252) Stopped (2 of 2) {Speed 100%)
Go To _ROB1/NewSurface/path_1

45 V‘ Modules V‘ Routines V‘
Switch A  Activate Deactivate Settings - oK :=[[46. 5936874389632, 204 699967888696, 420_999999999997] .[0.5, -0.5,0.5,
:=[[46. 5926871389632 189 _ 692967EEE696 105.9299999999997] _[0.5.-0.5 0.5,

Force ContrOI Force ContrOI =[[46. 5936874389632, 189 699967888696 400_999999999907].'[D.5 -0.5 0.5,
121 CONST robtarget pl1i12:=[[46.5936871389632, 186 699967888696, 397.9999999999971 075, ~0-5,075,

122| CONST robtarget p113:=[[46. 593684389632, 44 8901152375873, 397 9999999999971  [0.5,-0.5,0_5,

123| CONST robtarget plid:=[[46. 5936874389632, 41 8901152375673, 400 9999999999971 [0.5,-0.5,0.5,

124 CONST rxobtarget pli8:=[[46.5936871282632 41.8901152375873 405.999992999997] [0.5,.-0.5 0.5

125| CONST robtarget pl19:=[[46.5936871389632, 26. 8901152375873, 420.999999999997], [0.5,-0.5,0_5,

126 CONST robtarget pl20:=[[46_ 5936871389632 11 8901152375873 435 _999999999997] [0.5 -0.5.0.5

127| CONST robtarget p125:=[[-12 2189453125019 219 699967888696, 435 9999999999971, [0.5,-0.5, 0.5

128| CONST robtarget pl26:=[[-12.2189453125019 204 699967686696, 420 9999999999971, [0.5,-D.5,0.5

129 CONST robtarget pl27:=[[-12_2189453125019 189 699967888696 405.999929999997] [0.5 -D.5 0.5

130 CONST yobtarget pl2i:=[[-12. 2189453125019 189 6929967888696 400. 999999599997] [0.5 . -0.5 0.5

131 CONST yobtarget pl22:=[[-12. 2189453125019 186_ 699967888696 397 999999999997] [0.5,.-0.5 0.5

132| CONST robtarget pl23:=[[-12. 2189453125015 64.7000321113044 397 9559599599971, [0.5,-0.5,0.5

133| CONST robtarget pl124:=[[-12. 2189453125019 61.7000321113044 400 9999999999971, [0.5,-0.5,0.5

134 CONST robtarget pl28:=[[-12_218945312501% 61.7000321113041 405.999929999997] [0.5 -0.5 0.5

Export aS RAP I D 135 CONST yobtarget pl29:=[[-12_ 2189453125019 46_ 7000321113044 420 999999999997] [0.5,.-0.5 0.5
136 CONST xobtarget pl30:=[[-12. 2189453125019  31_7000321113044 435 999999999997] [0.5.-0.5. 0.5

137| CONST robtarget pl35:=[[-71.0315780639665 192 912425760415, 435 9599599999971, [0.5,-0.5, 0.5

138| CONST robtarget p136:=[[-71.0315780639665 177. 912425760415 420 9959599599971 . [0-5,-0.5 0.5

p rog ral I l 139| CONST robtarget pl37:=[[-71.0315T80639665,162. 912425760415, 405, 9999999999971, [0.5,-0.5, 0.5
140 CnAToTn e e P rxr a3 400 0o 45 ann 3 _ro & O£ 0 &5

Add - : - A Modify Hide
. Edit Debug L .
Instruction Position Declarations
T_ROBI ¢
1 Newsurface




Additional functions

Calibration Templates

. .
Machining Home Modeling Simulation Offline Online Add-Tns Modify @ M aC h I n I n
» B X ; : (2)

£3 A . £

Solution Surface Calibration NM  RAFID | Check/Heal | Help
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e Approach Departing

" IRE1600_7ka_1.2m_typed: |
O % 1_ROB1 [RB1600_7_120_A_01)
163 Surbaces - . .
§ Schedule
Calbrations
Templates
-
L |~ Machining__| 5 X
- SystemPiwt |
= g T_ROE1 [IRB4400_&0_136__01_2]
7 >
Surfaces
— N it
s Calibrations
—— Templates
Output | IRB1600_7kg_1.2m. typea: Operator Window. | Path View | F x ..
z b achining
Show messages from:  All messages - | Time: | =| hl
(&) Imported C:\Machining est\CADAWorkPart SAT Files\Fisture_Part_4BB.SAT 200866123707 [Z2] MormalProcess
(&) Dbject rolated 200866123718 =
(3) Saved station SideT oal_Testd successiull, 2008-6612.37:31 .!?‘ FC_PressursProcess
(3) Machiring PowerPac Loaded! 200866123353 E" FC_SpeedChangeProcess
(&) T_ROB1. Machining templates imported sucosssfully 2008-6612.3359 ;
{3) T_ROB1: Approach/departing lemplates imported sucosssflly 200866512.3353 ffproach Departing
3} T_AOB1: Solution configuration templates imported successhull. 200866123359 = H Obtusedngle_135_deg
2 e i PR el _
< i , * Righttuingle

ucs: station| 421,89 -146.13 0.00 Controllerstatus: 11 H Acutedngle_45 deg

FC_Obtuzetngle_ 135 deg
FC_Right&ngle

#H FC_Acutedngle_45_deg
H Actusdngle_30_deg

H Obtusedngle_150_deg

H FC_actuednale_320_deg
FC_Obtusesngle 150 deg
ioh Configuration

] S olutionConfiguration_1

Check/Heal CAD model

|~ Check and Heal Park(s)_| 5 x |28 SolutionConfiguration_RiwMFC
Part:
| Robot_M108831 =]

Check | Heal Cloze I
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RobotStudio Machining PowerPac

Introduction
Features
Benefits

Requirements



Reduce programming time
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Machining Solution

Seeed contodes. Ltk palh generstion ety hervplabs and 1ok sohion mloematin

= Wizard based programming to set
process parameters

w Automatic path configuration and
path optimization

= CAD model used as base to
create path

w Select surfaces and/or edges in a
3D view

= Easy to modify and optimize path
through "Path view”

= Seamless integrated to
RobotStudio

= Functions facilitating knowledge
sharing

= Simulation that verify program
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In control of the process parameters

Templates for different machining
processes

Including templates for force
controlled machining

Optimization of speed within given
range

Supporting both face- and side
working tools

Automatic calculation of spin
angle and tool compensation of
tool radius

Pre-defined path generation
patterns supporting all possible
machining types

Easy creation and modification of
path and target parameters

Solution Wizard : Step 5- 7

Path Generation Pattern

Select path generation pattem

Edges j @

Select edges from 30 Wiew

X e |=

Clear 4l Edges

. PathA
Path B

Generate targets on the surface along the selected edge and =l
enerate a path with all these targets according to the edge

ithat rang:

3] ]
line. A set of planes that perpendicular to the feature line will be

generated with & constant gap which defined by the tool waorking
wictth ancdl overlap rate. These planes will then be used to intersect |

Back | Next I Finish, | Cancel |

AL ED D
I\ ]|



Improved path accuracy
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= High path accuracy in relation

to CAD model

= Automatic calculation of
tolerance and deviation angle

m Calibration function allow easy

way to calibrate work object

= All robot targets are relative to
the work object.

1 375) = R L T RobolStudo 511 Target Tools =x
M CMacnineg | Mome  Moosmng  Smustin  Offtee  Onlne Acddn  Modiy
[l iy Buoneimmm s il
Sulution Surface Calibration . ..,. i i;f: 75 || M RSO Checeal | Help
Create Mamey Expot Diagnostics | General
%

- Muashirsig
SystenfiwM |

= X || MPPSLIDemo tViewl |
iR (RR&&00_en_186_mm_ -

—Paint Position

CalibPaint_1 [mm]

[1314.66~ =ls5.m~ hess T =
CalibPoint_2 [mm]

[1482.259~ o742~ Sf2ssE7~ =
CalibPaint_3 [mm]

[1640.24~ =[e5.93~ =i[233.54~ =
CalibPoint_4 [mm]

[1430.51~ o PR 30239~ =
CalibPaint_5 [mm]

[1626.82~ lsag~ Sif2es.01~ =

—workobjects

[w] Wobl 5_1[Attacheded to:Robot_t108831;)

[w] Wobl S_2[ Attacheded ta:Example; )

[wl Wwabl_5_3[ Attacheded to:R obot_3HMADDIE23-001;
™ \wobi S5_4( Attacheded to:Example; |

)

Create Clage

_K]] I |
/Cleile Calibration > X
l4) —MHame
'_|Ealib_1 LCs: station | 14T 10 19053 12963 | Controlles status: 11|



© Robotics - 23

Seamless integration with RobotWare

Export path(s) as RAPID
program

Export paths(s) as RW
Machining FC

Force controlled machining

Interface file created

Machining x|
Path | C:\RAPIDDefaul |
Prograrm BaPID MPPS110Demo 1 T ROBT
Ok | Cancel |
Machining x|
FC ProcessT ype IPressureProcess j
Status The all of zolutions created zupport M ormal Process' and
‘Pregzure Process', it's recommended to convert them to
‘Pressure Process'.
Fath ~-|
Program |HM¥M_MPP511Demqj_T_HDE1

ok |

Cancel |
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Summary benefits

Reduce programming time
Engineering and commissioning efficiency

More cost efficient handling of short batches

In control of the process parameters

Easy to create and modify robot parameters
Improved path accuracy
Seamless integration with RobotWare



A DD
MW

Power and productivity
for a better world ™
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