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FLEX FIXTURE STRATEGY
IMPLEMENTATION
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FLEX FIXTURE STRATEGY
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Dedicated HF = CMM Measurement / Portable arm

CVER ASM

MP (New Scope)

-

No dedicated HF = Trouble Shooting in free state (Helix system)

Vertical Base Grid

Horizontal Base Grid (2x)

RPS/Datum

Base Grid Reuse:
All new programs

legacy adaptation

Stamped Parts

RPS Reuse:

All P&A

New Asm/ Parts
Plant space savings (48m2)

RPS/Datum
MP “Trouble Shooting”
ScanBox 7260 (Measurement)
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CHECKING FIXTURES EXAMPLES

Supplier: Carl Zeiss Fixtures Systems GMB
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GEM FLEXIBLE HOLDING FIXTURE FOR SUBS

Implemented Flexible Holding Fixture
for Subs (scan box measurement system
equipment) to be stored in small cabinet,
reducing storage space at plant floor.
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BENEFITS

Smaller storage space;

Easy/fast to position the units;

Flexibility & Accuracy;

Horizontal/Vertical base reuse for future programs;
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FLEX FIXTURE IMPLEMENTATION
EQUIPMENT MEASUREMENT CAPACITY

VIRTUAL ANALYSIS

VIRTUAL SCANBOX, GD&T AND MATH DATA VALIDATION




VIRTUAL ANALYSIS

GOM VMR SOFTWARE

The positions for the Scanbox
camera(gray squares) are created to
capture all the matching areas and
important spots in the product.

If there is any problem in this
measurement we evaluate what can be
done and the best solution for each
case.

For solution examples, some additional
reference towers can be positioned to
add some virtual targets, the height of
the fixture can be changed or a more
deep project change can be needed, in
some cases.

Video 1 — Scanning simulation



VIRTUAL ANALYSIS

After the fixture is pre-projected by
supplier, all math data needs to be
imported to the Scanbox software where
all the analysis is done.

Reference towers with targets (green)

« The virtual targets(Reference adhesive points)
are created and set to be considered as the
reference by the scan (green points).

SUV Front rails example



VIRTUAL ANALYSIS

OUT COMES TO SUPPLIER

If no change is needed, supplier can go
ahead with the construction. If some kind
of improvement is needed, then the
Scanbox analysis is done with the new
math model of the fixture, to validate it.

In the final math model, Datums and
GD&T are also evaluated and if some
kind of issue is found, the corrections
are maiden.

Picture 5 — Scanned area example (gray)



Virtual Analises — Scanbox simulation sofware

BENEFITS:

Math data
* Robust fixture from the beginning;

* Validation of Scanbox measurement;

Construction GD&T/DTMS

 All the important surfaces/points
in each product captured, to evaluate
its quality;

. i i i . Improvements/
Capture all fixtures interference in advance; E)/alidation Scanbox VA

* No reworks, no additional cost.
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Virtual Analises — Scanbox simulation sofware
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FLEX FIXTURE IMPLEMENTATION

SCAN BOX INITIATIVES
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Measurement Report Customization

Scope: Customize Measurement Report customization to replace current CMM Measurement Reports of Stamped and Injected Parts

From
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Inspector: Fabricio Gallegos
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Automatic R&R and Capabilities Measurement

Scope: Create special routines to automatically perform R&R and Capabilities Measurements (including Cp and Cpk tendencies)

Current / CMM Future / ScanBox

Integral part of the ATOS Professional and Functionalities for determining statistical
GOM Inspect Professional software analysis values:
=) Min
Multipart analysis possible due to the Cok Max
parametric concept of the GOM software Pp Avg

Pk Sigma
Automatic evaluation of identical parts

The fallowing trend analyses are passible
Full-field evaluation of several parts or within the software:
stages wichin a single project Devietion to CAD

Deviation ta single mesh

Deviation to Golden Mesh

Average mesh

- FABRICAGAO DE COMPONETES PLASTICOS Best mesh
== indices de Performance do Processo: Pp e Ppk

PRRbET AE Capabilidade do Processo: Cp E Cpk

Trend Analysis
AT T ) ) ) - Trend display at any surface point

e e e e e e e &“
X XN N

Part measurements (deviation to CAD) Identification of problems: random/systematic

Statistical Analysis
(Co/Cok/Pp/Ppk/Min/Max/Ava/Sigma)
- Statistical values at any surface point

0008
608

| S
|

lc 1o gcmove

Part ements (deviation to CAD) Identification of statistical point properties
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R&R - MACRO

(MSA)

v

o
C

SCANBOX

GM

- == REPEATABILITY AND REPRODUCIBILITY STUDY |\_ :

cevumen I PART Nove:R

R . Select Operator Select Trial
Select Operator and Trial to import Samples. Click )
"Run" after import all Samples to aenerate Report.
e e e e I

R&R
REPEATABILITY AND REPRODUCIBILITY STUDY

| Part Average -0.68 -0.68 -0.67 -0.67 -0.64'% -0.80 -0.77 -0.79 -0.79|Rp 0.20

Equipment Variation:| 0.05 o i 0.01 %EV-Tol| 55% |%EV-TV| 14.5%|R-Dbl-Bar 0.02

Appraiser Variation:| 0.00 Oreproducibility| _0.00 %AV-Tol| 0.0% | %AV-TV 0.0% | X-bar Diff 0.00

R&R:| 0.05 Orer| 0.01 |espRR-Tol[ 5.5% |%RR-TV[ 14.5%|UCL R chart 0.04

Part Variation:| 0.37 opy| 0.06 %PV—TV| 98.9% |LCL R Chart 0.00

Total Variation:| 0.38 orwy| 0.06 Max Range 0.08
Range Stable? No
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Jewell Radii Measurement

Scope: Create Jewell Radii Measurement Routine and Reports to report at program gates

X

\LAnaIysis (Vector Point)

~
J-
EE 0 . e .
[ T I T e
s B 8 2 F % OB B R B ¥

ot e BT

Analysis (Curvature)

GOM Inspect Professional
Curves

GOM’s approach

Curvature, radii, flush, gap, etc. should provide the same
advantages as full-field surfaces.

Merging the full-field inspection world with the single point
inspection world.

Provide a maximum of infermation for all inspection
elements

Let the user decide at any later point where he wants
detailed information, i.e. where he wants to pick single

points for in depth analysis

The “Curves” concept provides this high information density

Radii Detail
ok

Radii Def;il (Mesh Structure)

\ 4

Radii Detail (Back Side)
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Feature lines Measurement

Scope: create Feature Lines Measurement Routine and Reports to report at program gates

GOM Inspect Professional
SHARP RADIUS ON
LOWER DIE. Curves

Advantages of curve-based inspection
Condensed visualization
Focus on functional properties

Bridge the gap between point-based and
surface-based inspection

Inspection applications

Curve deviations

GOM Inspect Professional SQm GOM Inspect Professional
CUFVGS Curves

Advantages of curve-based inspection Advantages of curve-based inspection

Condensed visualization Condensed visualization

B . Focus on functional properties
Focus on functional properties

] Bridge the gap between point-based and
Bridge the gap between point-based and _ surface-based inspection
surface-based inspection sse Eemicen]
*=1 Inspection applications

Inspection applications sa] e ,.Nv/V/

pe pp ased Mo Curve deviations
Curve deviations ’ Character lines
Character lines Radius inspection
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Dimensional Alarm Notification

Scope: Understand ScanBox capability to release dimensional alarm notification similar to GDIS for Stamped and Injected Parts with
Variation Trends

GDIS from CMM ISA / Rule Manager

ISA Runtime — Trend Chart View .
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THANK YOU
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