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Introductions

ITI TranscenData

Q Private, debt-free, profitable U.S. company since 1983
Q International TechneGroup Inc. interoperability business unit
Q “Transcend above your data problems”

“Smooth interoperability is a transcendental experience”

4 Doug Cheney

Q US and European upbringing
Q Mechanical engineering education

Q CAD application development
» CAD model quality, CAE optimization, assembly tolerancing

Q Engineering process consulting
» CAD to CAD/CAM/CAE interoperability

Q International consortia team member
> 1SO, PDES, ProSTEP (LOTAR), OMG, SASIG (AIAG/VDA/JAMA)
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Model-Based Enterprise

d Scope

QO Model-Based Engineering
Q Model-Based Manufacturing
QO Model-Based Sustainability

 Objectives include:

QO The model is the master (minimize use of drawings)
Q Integrate all phases of the product lifecycle

4 Product Model-Based Design (MBD) Model

Q Structure

Q Geometry

Q Annotations (aka 3D PMI, GD&T, FT&A, ...)
QO Model attributes

QO Domain-specific data
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why MBE Model Validation?

O If “The model is the master” ...

... Then downstream modifications must be reconciled
with the product design model.

4 If “Integrate all phases of the product lifecycle”...

... Then the design model must be reusable In
simulation, manufacturing, support, etc.
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The Need for Simulation Validation

Design Simulation
~Clean-up and ", 7
ReV A j — . . cp- . ‘j_b
- \S|mpllflcat|on ........ / —
\ Differences?
Manual Manual

i / ichange
Rev B j — Differences? +—— g
o 0=2

Unacceptable differences and unsynchronized changes
undermine MBE integration of design and simulation
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Design Change Validation

Rev A

?1

Rev B

CAE / CAM

# CADIQ Viewer -
48} Fle Edit Tools Wiew Window Help
|& & & & | [ Control Sy

Sort By: | Search Results hd

New Revision

Sort By: ISearDh Results 'I

Search Resutts (Hot/Wamm) |
[ IComplex Face Match (13/0)
B Deviant Edges (35/0)
E8 Deviant Faces (12/0)
-[]3: 0.0884104
@8 Feature Facss (282/0)
|:|1 : Merge id 66

Search Resuts (Hot/Wam) |
| @R Feature Faces (285/0)

DT : Merge id 66

|:|157 : Cut id 24646

- []167: Cut id 24646

Clearly communicate
| geometry and feature
J| parameter changes to
downstream users

Ce

| y
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The Need for Manufacturing Validation

Manufacturing

Engineering
Defects?
—MBE—™
Translation quivalent?

System A I\/‘ System B

Extended Enterprise

Defects and translation differences undermine MBE
Integration of engineering and manufacturing
Slide 7 ITI TranscenData
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Model Validation Categories

Master Model

Structure

Completeness
Accuracy
Complexity

Realism

MBE Model Validation

Derivative Model

Slide 8

0SS

Degradation
Confusion

Deviation



Design for Manufacturing Validation

|
CAD @ CADIQ Yiewer CAE / CAM
i File Edit Tools Window Help
B Design Model

This blend has
a sharp offset
that is not
design intent.

40 mm |
Sork By: ILeveI ;I

Level 7 |
@R Tooling Defects
E]---N rrrrr Space [2/0]
H 1:-180

i 2:-180

. -N rrrrr Step [2/0]
[Exchanges Defects
[CSimulation Defects

| |i'«
&

10 mm
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Design Translation Validation

CADIQ Viewer
Q}F\\a Edit Tools View Window Help

GEY I = | [E] Control SY

i B K2

Sort By: | Search Results

Search Results (Hot/Wam) =

B Non-Tangent Faces (0/8)
[ Non-Tangent Segments (4/4)
B Tiny Segment (4/3)

Design Model

Sort By: | Search Results v

Search Results (Hot/\Wam) =
(09 High-Curvature Surface (1/2)
29 Non-Tangent Edges (0/7)
B0 Non-Tangent Faces {0/12)
8 Split Faces (12/0)

[11:1(CATIA V4) : 15 [CATIA VE)

Minor topology
change

Sort By: | Search Results v

Search Results (Hot/Wam) =
[ Deviant Edges (0/4)
(" Deviant Faces (I/7)
I- Free Edge (0/8)
i U=

Major quality
change

J o soit Faces (12/0)

Not a Solid

40 mm

Sort By: | Search Results v

Search Results (Hot/Wam) =
3 Deviant Edges (1/9)
~[]1: 458587
[J2: 00842756

Major shape
change

Save Snapshot...

MBE Model Validation
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Advantages of Automated Validation

J Technical

Q Comprehensive
Q Consistent

QO Repeatable

Q Precise

J Business

Q Lower cost (after initial investment)
Q Transferable to extended enterprise
Q Supports process guality improvement

J Human

Q Not dependent on human initiative (or lack thereof)
Q Avoid employee
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|deal Validation Software Architecture

Advantages

User Interface Consistent functionality

No data conversion

Diagnostic Algorithms Native system evaluators

Access to full data model
Multi-CAD Programming Interface SEzETRIos]ele[e

SyStem il SYSIERESE| B Disadvantages

licensing prerequisites

Model Model
A

Powered by:

@, python
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The Need for Legacy Migration Validation

Engineering

P g ~—
K ~—

u-.

Manufacturing

\ "4 Equivalent
Ch anges’i/

Equivalent?
Legacy Migration g
Differences?

Simulation

Unacceptable differences introduced during migration
undermine MBE reuse of legacy data.
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Legacy Migration Validation

@ CADIQ Yiewer
{8 Fle Edit Tools View Window Help =& x|

AN

|& & & 2| [7) Control Style: | & B
S pre < Legacy Model

| Level |
| Simulation Defects

.-§-=--!:]Narmw Face (1/2)

- (Y Tiny Edge {2/11)

Migrated Model T 3
Lewvel J:
& Fom Changes
4 [ DFerent Entity Court (1/0)
@l Propery Changes
3 [ Different Model Area (1/0)
< [ Different Mode! Location {1/0)
+- [l Dfferent Model Volume (1/0)
+- IR Diferent Solid Area (1/0)
¥ ™ Diferent Sold Location (1/0) |
+- [l Different Solid Volume (1/0)
&3 5hape Changes
+ [ Deviant Edges (5/0)
+- [N Deviant Faces (2/0)
+-{fSUnmatched Soiid (/0] |
A Topology Changes
+- [()Complex Face Match (12/0) —
+- [T)Merged Face (1/0)
+- [1Spit Faces (2/0)

Half of this model was lost after ||| oo
migrating the feature definition. F——— -~ "=
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Legacy Migration Process Evaluation

8 CADIQ Viewer
{g}ﬁlle Edit Tools View Window Help

Which process?

& & & | [ o

Sort By: | Level =
Level 1§
@ Froperty Changes

[&)- IMDifferert Model Area (1/0)
[+ MDiferent Model Volume (1/0)
+- Diferert Solid Volume (1/0)
£915hape Changes

[ [EDeviant Edges (4/2)

(= 9 Deviart Faces (4/1)
-[]1:0038
-[J2:0038
i-[]3:0.038

i-[]4: 00165

ET \gyCh
LS amal,

S 1 Legacy Model

EEX

-+ | Current CAD

Sort By: | Level =

Level \
HTopology

- [C5pl | F (14/u)

@R Desion Information

(- [lFeature Facss (25/0)

STEP Translation
Minor changes
but no features

aaaaa

\\\\\\\\\\\

Feature Translatlon SV 1 Manual Remastering
Major changes Unintentional changes
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Product Lifecycle Transition Validation

Design
Engineering
g - Manufacturing
~ M Support
Defects? Defects? [§ . —~— [
~ Changes? S

‘-‘_’!’ \ / Equivalent?
_— Changes’i/ \ !

Equivalent?
Legacy Migration g
Differences?

Simulation EqU|vaIent’7 =
Self-validating? &

Archival

MBE processes are undermined if the model is not
validated at critical transitions in the product lifecycle
ITI TranscenData
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Engineering Change Validation

CADIQ Viewer - 10l x|
48} Fle Edit Tools View Window Help =13 x|
= Iz I=F & | [ Cortrol Style: | h? |2 . :
o | = Released Model < Engineering Change _
. | Search Results hd . | Search Results ~
Search Results (Hot/Wamm) | Search Results (Hot/Wam) |
@l Feature Faces (56/0) [ Deviant Edges (4/0)
DE‘Z Protrusion id 5001 -Deﬂam Faces (11/0)
L.[]23:Cutid 5180 |:|1 :0.101086
[ ]4:0.0707687
DS - 0.0330409
@ Featurs Faces (56/0)
b-[]22 : Frotrusion id 5001
t.[]23:Cutid 5180
[ Unmatched Bdemal Faces (7/0)
A Unmatched Faces (7/0)
Copy Viewpoint to: ]
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Part M

odel Archival Validation

Present
CAD

CADIQ Viewer -

% File Edit Tools View Window Help

|6 & & 6 | ooy |

Sort By: | Level =l

Level T |

@B Design Information

- Feature Faces (0/1)
w1 Shaft 2

0.41n

af —

Archival
10 — 100 years

Design Model

o LY

STEP Model

Revolved faces were lost during STEP export.

Future
CAD
=0l x|
== x
Sort By: | Level =l
[Level © |
-Irltegri'ryDE:fec:ts

-
&l Property Changes

-Drl‘ferem Mode!l Area (1./0)

- @@ Different Solid Area (1/0)
“[]1: 504892

£45Shape Changes

[E38 B Unmatched Bxtemal Faces (2/0)

MBE Model Validation
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Assembly Model Archival Validation

ST Design Model
C— Assembly

Assembly after STEP
export and re-import

Sort By: [ Level -] B [leve x|
Level % | level & -
&l Integrity Defects @R Property Changes

- Il Over-Used Edge (12/0)
@8 Tocling Defects

- IlNamow Space (34/70)

- Il Namow Volume (0/2)

- [l Solid Void (48/0)

S8 Exchange Defects

[ [ Large Face Gap (4/0)

[ [ 5ham Face Angle (0/10)
=3 Simulation Defects

B+ [intersecting Loops {4/24)

- [ INamow Face (4/7)

- CNamow Region (0/48)

- [ Seff-Intersecting Loop (2/0)
= Design Reuse Defects

- I Multi-Solid Moded (89/0)
@ Design Information

[ [ Featurs Faces (560/0)

-- I Different Face Area (0/22)
&1~ [liD#ferent Solid Location (3/0)
@8 Tooling Defects
-- MRNamow Space (34/71)
M- BRNamow Volume (24/2)
- [ Solid Void (48/0)
E5hape Changes
- [EADeviart Faces {16/0)
- [ Unmatched Extemal Solid (7/0)
- [AUnmatched Faces (24/0)
53 [Unmatched Solid (7/0)
ESFxchange Defects
- (5harp Face Angls {0/8)
N Topology Changes
-- [ Complex Face Match (31/0)
-- [IMerged Face (12/0)
- ()5plit Faces (23/0)
S Simulation Defects
-- [Mlintersecting Loops (16/12)
- CINamow Face (4/6)
- CINamow Region (24/26)
- () Seff-Intersecting Loop (2/0)
S Design Reuse Defects LI
b R Cokd Ao o

context View The highlighted part’s
position within the assembly
changed significantly.
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Self-Validating STEP Models

/ STEP Model \

/I\Iative CAD Model\

Quality Metrics |S(230|35Q » | Part 59

Sampling Points Céa(‘))é'éF »| Cloud of Points (CoPs)

CAX-IF X Geometric Validation
Properties (GVP)

Mass Properties 1993
Product 1SO
>
Shape 19005 \ Part 42

\_ /
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STEP Cloud of Points Example

CADIQ Viewer - =1o)=|
38 Ble Edit IndsI Window Help =181 %]
& = & Cantrol Style: H 7
o [ [ Design Model STEP Model -

Level

£ Exchange Defects

(- PllLarge Face Gap (2/0)
S5 5imulation Defects

(- [(intersecting Loops {0/2)
--DNarrow Face (31/22)
--DNarrow Region (0/4)
G- [ Tiny Face {2/1)

3| Design Reuse Defects

G- CIMutti-Solid Madel (3/0)
E‘Design Information

- [llFeature Faces (0/7)

) | i S 7 F Z

Level

S5 Simulation Defects

-- [intersecting Loops (0/2)
[~ CINamow Face (31/22)
(- CNamow Region (0/4)
- ETiny Face (2/2)
‘S5|Design Reuse Defects

(- £ Mutti-Solid Model {8/0)

wvesd  SAMPling points evaluated

on the native model were added to the STEP
model to enable precise validation after retrieval into a future system.
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The Next Frontiers...

4 Product Manufacturing Information (PMl)
Q 3D geometric dimensions and tolerances (GD&T)
Q Annotations (notes)

1 Domain-Specific Models

Q Composites
Q Electrical harnesses
O Dissimilar Models

Q Wireframe (legacy) data

Q Collaboration (graphics) data

Q Inspection (CMM) data

Q Reverse engineering (point cloud) data
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Raising
the Value of your
Product Data

via integration and interoperability solutions

www.transcendata.com
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