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Trends

Innovation Through VPD

T
Toyota's Front-Loaded
Development Initiatives

1 iImproved
Communication

Use of 3D CAD

Probiems Seived

B Use of Virtual
Prototyping
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Stages of Developmont Process
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Reiied on
Virtuat Prototyping

The Resuit:

= 10 months less time
= 20% fower people

* 30% less dev. cost
» 65% less prototype:

Ref) 2003 MSC User conference
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Trends

Boeing 7E7 Dreamliner:;

« 200.250 passengers ;.

» 7471777 speed and rai

+ 2,000-3,000 unite
+ Improved passenger sxps

-+ Designed for the v
= 20% more fusl effici

Ref) 2003 MSC User conference
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Objectives Validare Product Regidrenicints ire
Met Prior to Desisn Release
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Trends

Cxisting Validation Process

Camgleted Validation @Q QWQ \ =

On going Validation
(Amalysi)

©® O ®

On gaing Vadidation
by

On ging Validation
(Road)

(O

Waiting Valigation
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integrated Virtual Engineering Process : Ry

On woing VTS Completed VTS
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Virtual Assessments focus on resolving physical, performance & T T Designs
manufacturing integration issues prior to Hardware Release Jotartsaes
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Requirements Engineering Process
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Set the Target
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Virtual Engineering Process

The purpose of Virtual Engineering is:

~ Complete virtual analysis of engineering designs to:
+ Validate performance to requirements
« Validate the BOM
» Check part geometry interference
+ Validate the assembly process

» Communicate gaps to requirements

~ Correlate virtual models to physical experience
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Virtual Engineering Process

Styling!

Manufacturing Performancs

Geometry

GM Daewoo Auto & Technology 2006-05-09 Page 2t

HapsE

Virtual Engineering Process

Virtual Vehicle Assessments

— Vehicle Synchronization
DesignData 8

P Definition VAM - VPM
et oo

Timing
Veh.Perf. Sim.

Transport  Styling
Supplier

Service

Commonly agreed upon Design to be Evaluated in the
Integrated Virtual Vehicle Assessment
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Virtual Engineering Process
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) Virtual Vehicle Assessments

Virt. Veh, Assessment

VICE

Loadcases,
Deliverables-

Virtual Vehicle Lists
Timing VAM
VP pims
Ven. Perf. Sim
Styling oMy
 Transport ME
Supplier
Service

Actios
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Virtual Engineering Process

Bynclh. data

Loadcase/ Deliverables
(2) - with all Partners

VAS/ Data Sharing
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Global Vehicle Development Process in Virtual Engineering

@ g & Bl

Virtual Vehicle Assessments

~ Virtual engineering is a key enabler to finding and fixing design issues earlier
- Virtual

ing work will be using data from Sync points

~ Data Syne points in GVDP need to be sacred & rally point for math

- Program Engineering teams make Go / No-Go decisions at Data Sync and Virtual Assessment
Gates
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Conclusions

1. Balanced requirements from VTS based on systems Engineering

2. Defined the Target/ Deliverables/ Loadcases

3. Assessed all deliverables required Virtual Assessment gate in GVDP

Systems
Engineering
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Integr.

Design
Build & Test

Virtual Assessments focus on resolving physical, performance &
manufacturing integration issues prior to Hardware Release
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