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RERED

Audi, Avtovaz, Bentley, BMW,
Chrysler, Daihatsu Motor,
Daimler, Fiat, Ford, GM, Honda,
Hyundai , Isuzu, Jaguar, Kia,
Land Rover, McLaren, Modenas,
NAZA, Nissan, Opel, Porsche,
PSA, Renault, Seat, Skoda,
Subaru, Suzuki, Tata Motors,
Toyota, VW, Volvo, Temsa, ...

R HIE

ABB Turbo systems , Alstom,
Aviadvigatel, BTL, Chromalloy,
Elbar Sulzer, E.ON, Gorbynov
Aviation, Honeywell, Howmet,
IMA Dresden, MTU, Pratt &
Whitney, Rolls Royce, Salut,
Saturn, Siemens PG, Snecma,
Solar Turbines, Triumph, Turbine
Services, ...

REMNE

Automotive Lighting, Batz,
Bertrandt, Bosch, Bombardier,
Bridgestone, Carcoustics, DAAZ,
Draxlmaier, Faurecia, Georg
Fischer, Gienanth, Goodyear,
Hella, Johnson Controls, Kautex
Textron, Michelin, Nothelfer,
Pininfarina, Siemens, Thule,
ThyssenKrupp, ZF Sachs, ...

FIKSLEBI10, 000124

HEE o

adidas, Asics, ASUS, Blaupunkt,
Bosch, Braun, Ching Luh Shoes,
Ecco, Fisher-Price, Foxconn,
Fuji, Gillette, Greenpoint, Hilti,
Lego, LG Electronic Mattel,
Microsoft, Motorola, Nautor,
Nike, Nokia, Philips, Reebok,
Samsung, SANYO, Siemens,
Sony, Stihl, Villeroy+Boch, Walt
Disney, ...
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Airbus, Air Force Research Labs,
Aselsan, Boeing, Cessna, Chrom
Alloy, DLR, DNV, EADS,
Eurocopter, FAA, FOI, Goodrich,
Gorbynov Aviation, Hansen
Transmissions, Hydro, IMPO,
JAXA, Lockheed Martin, NASA,
NLR, Northrop Grumman,
ONERA, Vulcan Air, VZLU, ...

MR

ACTech, Alfa Laval, Alcan
(Alusuisse), Arcelor, , BASF,
Bayer, Corning, DuPont,
EXXON, Hydro (VAW), Pierburg
Kolbenschmidt, Salzgitter,
Shell, Tata Steel, Thyssen
Krupp, Thyssen Nirosta, Tokai
Rubber Industries, Voest
Alpine Stahl, ...
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The Evolution in Mechanical Design
Master Change to a 3D Model L,

CONTINENTAL Automotive works in this area

. x X 2 2 2 2 3 2 2 3 3 3 N B B B N B B B --’

- -
Completely 3D model and 3D model and drawings 3Dhmasger model
dimensioned 2D completely with reduced without drawing
CAD drawing dimensioned 2D (from 2016 onwards)

(since approx. 1980) CAD drawing dimensions (since 2003)

(since approx. 1985)

(Ontinental » ppenme T s 0 ot o
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Mold Develop Workflow

Core / Cavity CNC Process — Electrode CNC Process

} -

Reject
CAV Inspection

Pass |

Reject

CAV Inspection

| Pass
Core / Cavity EDM Process +

4

,ﬂ CAV Inspection

{ Pass
CAV
Virtual Assembly

Inspectio

Reiect

Mold Assembly Process
l
Mold trial shot
4

Plastic sample verification

" Note : - is CAV Inspection Function

FAI Report

|

Customer

JABIL GREEN P®INT10/23
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Mold inspection

‘ 01 Electrode Inspection
‘ 02 Corel Cavity Inspection

‘03 Mold Virtual Assembly

JABIL GREEN P®INT14/23
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FREEE — BMW (Mini) Sem

Mini

Deoon. Mini Presentation
Change in Measurement Process

One of the main question we had to ask , was has the measurement process changed when we
moved from CMM to GOM.

The answer was NO
We had only improved the speed of measurement and added a colour map, we still ran Series
measurement to the standard CMM process.

GOM Measurement

. G

One of the main advantages
of GOM was the speed of
which parts could be analysed
, but during series a CMM
style report was still produced
and reviewed.

C 2 Pages 97 Pages D)
*Every pane ap and also a CMM Series point report

including Form, Trim and pierce

* The review of problems found highlighted that 97% of problems ware form related
« After Discussion with the Press shop they confirmed the that generally only the form
process would vary due to material spec and press pressure changes and that change in
form could be linked the trim and pierce changes due to the change in form location on the
die.

Next Step :- Change the measurement process to Focus on Form and GOM

Kevin Titcombe
BMW Group
Geometry Tech Manager

—HAFNERARMANEFmARKRRE | BE 19



EEE - BEER

FAI Time Benefit : CMM+OMM vs ATOS

Time(Hour) 40 MM Inspection
(40 hours / cavity)

Save
30.7 hours

9.3 pTOS Inspection /ca‘"ty
(9.3 hours / cavity)

0 1 2 3 4 s  #parts
100 dimensions CMM&OMM ATOS
in FAI manual Inspection manual Inspection
5 FAIl / cavity 5 FAIl / cavity

6.00 hours for template
0.25 hour for scanning

1part 8 hours / FAI report 0.33 hour for polygonization:| 0.66
0.08 hour for update report

5 parts 40 hours / cavity 9.3 hours / cavity

P 8 hours x 5 FAl/Cavity 6 hours + (0.66 hourx 5 FAl/Cavity)

JABIL GREEN P®INT22/23
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Mini

Mini Presentation
Change in Measurement Process — Time Line

*To be able to improve our overall measurement process we had to understand measurement time
line, for this process we split the time line into 3 section A) Set-up B) measurement C)
reporting and analyse

s [ | |

< A ]
> - -

35 Mins 165 Mins = 55 Mins

» The CMM process was with a PH10 and standard eMMA geometrical reporting on 220 Form points + Trim +Holes
* Total Time = 255 mins

GOM
o ] -~~~

~
>

-
-

45 Mins 70 Mins 55 Mins

.3

+ The GOM process was using version 8 and alignment bars ( dots ) and exporting a Form colour map and a eMMA
Series report for Form points + Trim +Holes
* Total Time = 170 mins

S
80min 2010

20 Mins <25 Mins 15 Mins
* The new GOM process measures and reports only form + alignment holes using GOM Software

* This allow for a faster measurement time due to decreased amount of photo’s and decreased alignment bars due to
form only measurement and faster analysis due to no eMMA process

+ Total Time = 80 mins ( less than half of the current measurement process time )
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ATOS Capsule Plus 29M in ScanBox 5108

3D Scanning
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ATOS ScanBox 4105

Auto Teaching and Path Optimization
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OK PDF
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Cooling fixture adjustment view
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GOM — Precise Industrial 3D Metrology

Thank you for your attention.

info@gom.com
WwWw.gom.com
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