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Global Trends Threekey dr Mk @ATBRE N8B ionpact
the industry for the next ten years:

1. Continued development and
expansion of the BRICs

2. Emissions / fuel economy
legislation globally

ABRICs will grow 46 % points AVehicle size

above trend (94% vs. 48%) Aweight
AThese markets will drive AGreen materials &
significant volume growth processes
AEGR; GDI

AElectrification
AAdvanced thermal

3. Global Platforms

ACommon global architectures: fewer platforms, more variants
AChange what consumers see, standardize
AGlobal suppliers required. cooperstandard 3
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Global Trends the industry for the next ten years:

2. Emissions / fuel economy
legislation globally

A Vehicle size (push to B&C segments)

A Weight (lighter components & systems)

A Green materials and processes

A EGR; GDI

A Electrification

A Advanced thermal management & scavenging

These activities will drive significant product and
technology mix changes.
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Innovation Drivers

Raw Materials

A Lower weight A Recyclable
A Higher strength A Exotic properties

Devices
Concurrently

A Higher efficiency A Functional uniqueness .
. 4 : Concelved

(performance/size A System combinatory
Jweight)

Manufacturing Processes

A Materials A Environmental concerns
A Speed / efficiency A Footprint
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Technology Drives Product Development

A Push for 5% per year : "i
improvement in fuel economy will N
rapidly drive new technologies: g b

Higher value -— L‘\L
Higher complexity :

Higher cost
Greater warranty & reliability
concerns
DI Fuel Rails Aux. Coolant Pumps Door Weather seals
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Program Compression

AnOl d Wayo

Product Product Process
> Design >> Validation >> Design Customer

ANew Wayo

A Design for Manufacturing

A Design for Six Sigma
Product
Design
Process Design > Customer
Product
Validation
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Issues / Challenges

A Match product and process |
concurrently to meet " nmegat r'_.endo

ki) JUA\L LT

A Systematic invention
A Forced alternatives
A New product inherently demands new process

A Product and process Ainventedod ¢o
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