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CLEMSON UNIVERSITY INTERNATIONAL CENTER FOR AUTOMOTIVE RESEARCH

Where innovation gets the green light.




Sustainability and New Car Development

* CU-ICAR background

* Targeting integration

* Dedicated Product

* Dedicated Production
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CU- Why and How

2001: Clemson University reached out to SC industry
for input on how to facilitate a “sustainability model”

for SC.
Message from study: need to embrace change
Static industries/companies are vulnerable
State needs to facilitate industry adoption of innovation.
Automotive industry was/is a target sector.
State and Clemson asked industry for input.
CU-ICAR is the result of industry feedback.



Sustainable means...

Bearable

Sustainable

Environmental

Adapted from UCN. 2006. The Future of Sustainability: Re-thinking Environment and Development in
the Twenty-first Century. Report of the IUCN Renowned Thinkers Meeting, 29-31 January 2006.
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Industry feedback: need integration focus

*New Technology System Integration
Too many options for OEMs to track
Too much risk for Suppliers to invest
Absolutely necessary for innovation to reach the market

CU-ICAR’s role
Research: developing methods
Education: developing people to apply the methods
Collaboration with Industrial Partners



1\

e
Innovation \

Centng’f-or'
Emejging

TN }ﬁ@ha rlotte

Spartanbul =
Greenville, . =

Clemson, ) CU - ICAR CAMPUS J . 2 NG e 2 g .
c 4 T R % : ) e
Gainasville N 175, i £ &
- &-‘
7 : " "

{5_; 3 \éc.olumhia « [ : IO & 5 N _ \ % oy~
250 acres; 5 Collaborative Technology Neighborhoods.

e sc




1 8 n..... &

The Carroll A. Campbell, Jr., Graduate Engineering Center (CGEC) at CU-ICAR
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New Technology Integration

Architectural relationships

Product

Systems

Components

Conceptualiz lopment/Prove-out Industrialization

Technologies Development processes for commercialization
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Deep Orange: Purpose-built curriculum

Kick-off — 2year Ms Program ﬁ Release

Aug 19 -Dec 11 Jan 06 - Apr 30 May 1-Aug 17 Aug 18 - Dec 10 Jan12 - May 6
Semester 2 Internship  Semester 3 Internship

May 7 - Aug 17
Summer

Definition —
* End-user basics Concept Design g
* Vehicle basics » Architecture Component H

* Manufacturingbasics « pecomposition

* Benchmarking « Cross-functional : Rquirements Verification Integration b
* Target Catalog Integration * Desighiy * Fabrication )\ | o
* Validation Plan - Requirement alternatives « Verification onct Y Validation
. C * Costanalyses aunch * Testing
Engineering : * Sub-system —
* Manufacturing * Reconciliation

* Plantanalyses

* Cost analyses

* Concept fixation

* Requirement
definition

* Target agreement

. . Check

S of targets
* \erification

DELIVERABLE:

Every student to produce an evidence book
documenting all integration steps and including all
quality documents that any OEM would require for
technology acceptance. 9
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New Technology Integration

Architectural relationships
P What Product

: Product for
5 Which Market?
g
> Systems
&
2
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Concept\ opment/Prove-out Industrialization

Technologies Development processes for commercialization

10
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Technology Acceptance by Market Segment

Early Market Mainstream Market Late Market

“Follow Fast”

“It’s the Trend”

The Chasm—l

“It’s What’s
Available”

“It’s an Advantage”

“It’s New!”

—

Innovators  Early Early Late Laggards
Adopters Majority Majority

Adapted from Geoffrey Moore’s Crossing the Chasm, 1991

11
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Technology Acceptance
Market Group Characteristics

» Early Market -
Technology-proficient
Complexity is part of getting ahead.

* Mainstream Market -

Other factors already create high complexity.
Additional complexity is undesirable.

Products need to be different for
the different market groups!

12

12
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Legacy Car Product Development Issues

e Legacy: Research & development of technologies alone does not address
structural problems

Present automotive production volume assumptions volumes (100,000s/
platform) are too high for rapid introduction of new technologies.

High volume introductions imply higher incremental investment risk in facilities.
Containing high risk requires longer, more-thorough development cycles.
Markets demand shorter development cycles and greater customization.
e Legacy: Manufacturers resort to high levels of flexible automated
equipment to adapt high-volume facilities for fragmenting markets.
Maintenance of flexible automation can result in higher overhead costs.

Flexible automation is incrementally more expensive than dedicated
automation, resulting in higher incremental investment risk.

13
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Alternative Approach: Dedicated Product

* Focus.
Address tightly-aligned consumer segment(s).
Service values, not immediate transient desires.

* Minimize content of marginal end-consumer value.

* Maximize compatibility with end-consumer options.
The “upgrade” may be the primary product.

Design for market-realistic product life. Renewal in-
service may be desirable.

14



A Simple Philosophy: Dedicated Product

Less 44 mone



Less 12 More: less mass-market vs more individual

16



Infotainment complexity vs capability

17
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Predominant Automotive Production

* Present industry habit
High-volume facility capacities
Flexible production systems to handle variations.
Multiple degrees of freedom in automation systemes.
Automated fixturing.

* Inherent risks
More controls necessary to control repeatability.
High initial investment cost.

18



Less <2 Mane: facility investment vs consumer choice

WM CUSTOM
“| CAR SKINS

COMPETITION
www.localmotors.com

19
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Dedicated Production

* Multiple, lower-volume facilities to handle variations.
Lower incremental investment cost
Quicker implementation timing

» Re-usable but not flexible

Standardized steps
Multiple, simple, standard automation systems
Self-fixturing workpieces (including fixtures).

20
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Example: Industrial Origami

21
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Example:

23
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Example: Stamping v. Industrial Origami

Traditional Method;_n

Coil \ N e TOX
| Roll Forming
. > L ﬂ"
Coil / 11 __ Formed Parts
. > D, | Formed Parts "> — W
s WIP
Coil Flat Parts WIP Wing Bending
I Spot Weld
— ik
I Final Paint Line
Shipping Packaging Assg‘:'nbly Form\:’cllPParts Formed (slower)

Industrial Origami Method (most secondary operations eliminated)

= U= Paint Line (00) O()k‘
Final iDDi
Stamp Press Flat (faster) Flat Parts Fol dmg Asaribly Packaging Shipping

WIP Storage  Fixture

25
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Economic sustainability of a technology requires
proper product definition in a sequence over time.

Production sustainability requires examining
methods from design phase.

Less i3 mene is a philosophy that applies to both
product and production during the introduction of
new product and production technologies.

26



Thank You!



