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A Little History

My roots
How | got into education

How academe has changed
— Research

— Teaching

— Service

Why has it changed?
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What | Do

* Engineering Professor
— Technical
— Education
— Research
— Policy
e Design
« Manufacturing
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What Is Different Today?

Technology integration into classroom
Ethics and teaching ethics
Technology In society

Manufacturing

Hands on experiences

Our responsibility
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What | Have Learned — The Big Picture

Economics |
- LOC&| . Com%)_g(t)elzéional
— National

5 Experimental Digital
— International | Tools Data
— Jobs

National Security
Technology driven
Rapidly changing landscape

Materials Innovation
Infrastructure
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Why Manufacturing Matters

Conducts 70% of US R&D, 90% of patents
Issued

Close connection between R&D, design, and
manufacturing

Health of industrial commons (know how,
process engineering capabillity, workforce skills,
suppliers)

Manufacturing multiplier ($1.40 for $1 of
manufacturing output)

Critical for national security
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“Our first priority is making America a magnet for new jobs
and manufacturing.”
- President Barack Obama
February 12, 2013
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“Now is not the time to gut these job-creating investments in
science and innovation. Now is the time to reach a level of
research and development not seen since the height of the
Space Race.”
- President Barack Obama
February 12, 2013
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Why Is Technology Important

1959 Chevrolet Bel Air vs. 2009 Chevrolet Malibu

INSURANCE INSTITUTI
FOR HIGHWAY SAFETY
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Economic Efficiency at the Wall

"I Untitied - HyperWorks o
File Edt View Gollectors Geometry Mesh Connectors Materials Propetties BCs Setup Jools Morphing Post XYPlots Preferences Applications Help
T — : ; : Yor=4z 24e2 24 3 :

ol e Sl o MU EEMIR @GR -
Gussion | Mask | Model | mpert |
deorlie M
BEEDR e ko
Enliies
gy Assembly Hievachy

@ & bwhontfenderinnes-eft 2000038
[ & bu-hontdendsrinnesight 2000039
[ @ buhontbody-back 2000040
[ @ budiewal 2000041
@ & bwhontight-gritBRACKET 2000032
[ @ bu-whesinelfrontight 2000033
@ & buhontbodytop 2000034
) @ bwfiontbady-botiom 2000035
W & 229bw-gilcomerleft 2000038
@ Z0bwailcomertight 2000037
[ & 222bw-griHowerbiacketieh 2000030
@ @ bu-hontish-ail BRACKET 2000031
@ & 109bwiloorea 2000001
[ @ inkhians-access-cover 2000002
@ & buoriont 2000003
[ @ bu-apllahneriaye 2000004
[ & buwhesivebicht 2000005
R & bucdplakl 2000008
[ @& brwhseinebish 2000007
[ @ bcohcrossmember-4 2000008
@ & bwlloorcenter 2000009
(@ & bwioof-crossmember§ 2000010
& @ bbpllanetsye 2000011
[ & bwbcioatai 2000012
) @ buoof-crossmember1 2000013
A & bwoil BRACKET nght 2000014
[ @ Lol BRACKET et 2000015
[ & bu-cdpdaight 2000018
@ @ bu-apllarbotiomLEFT 2000016
[ @ bw-apllarbottomright 2000017
@ & bwioof-crossmember-2 2000019
[l @ buoor-crossmember-3 2000020
[ & bu-scoirenal BRACKET 200002
R @ bwheshwebfiontleft 2000028
A & bwhbeakfrewalBRACRET 2000022
B @& 2085w bodmount bracketfiont: 2000023
[ & 209bwrenaliiontupperbott 2000024
A @ 210bwfontaibbriacket 2000026
@ & bwiiewaltiay 2000028
[ 4 buoperhont-cutersl 2000027
[ & budiswaltop 2000029
@ & bu-dpilarine: 2000082
[ 4 240bwhalchiiame kit 2000043
[ @ 241 bwhaichitame top 2000044
@ @ bucot 2000045
[ & 244 bwfrenaliiaynnesiel 2000046
@ & 245bw-frewalliap-support 2000047
[ & 246 bw-frewalliapinnestigh 2000048
[ & Z52bwapilarinneright 2000043
[ & 26 bwcossmenber0l 2000050
o & 262 bw-crossmember02

*9pERRARD:

B®:

p

g
8

i

H-aeizol B RGBT iTw - Buow

4

surfs [T} alement size [ 10 _ o000 slems to surf comp
size and bias mesh type: > | first order
Qloptimize kesp connectivity
edge deviation [~ align
surface deviation k [v size W skew
rigid body mesh

interactive [~ link opposite edges

b

. Vi sy |

]
]
]
]
]
]
5]
]
]
o
]
u
]
=]
]
o
5]
]
o
]
]
]
]
]
=]
]
5]
o]
]
]
]
o
]
]
]
a
]
@
]
o
u]
u
5]
]
]
]
]
]
]
o
]




There are 10 Types of People

1. Those that understand binary
10. Those that do not.
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Automated Parallel Parking

 Avalilable on
Lexus LS460

Optional on
Toyota Prius

Similar system
by Bosch
available in
2008
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Lexus Automatic Parking
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Do Not Underestimate the Human Factor

Georgia
Tech




Who Understands?

Georgla Tech

The State of Georgia
ne United States
ne world

Our students

e

-
a B
Secretary of Commerce, Penny Pritzker
The White House December 2013.
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Policy — Driving Technical Diversity

Comparison of Actual and Projected Corporate
Average Fuel Economy for New Passenger Vehicles
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Source: Data for Fuel Economy Standards and GHG Standards Charts, November, 2009,

http://www.theicct.org/documents/ICCT_PVStd_Nov_09(Data_Sheet).xls.
e s

Regulations differ across
countries. Large costs of
meeting new requirements
suggests coordinated
efforts and/or globally
diversified portfolios.
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Changing Powertrain Technology
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More than Technology
Changing the System, Keeping the Foundation

 Government — faster more modern responses
— P Issues
— Security
— Energy
e Business
— Access to capital
— Policies for long term investment

« Academe — Reward system

A more informed population
— Technically
— On how the world works



Roadblocks

Security

Thinking in the old way — what Is the value
proposition?

The mind set of our children and parents

Getting the workforce to think in the 21st century

Education
— Costs / scaling
— Taking the easy way out reducir._ the load
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Understanding vs. Pattern Matching

What we teach to a student:

. 1
lim— =
X—>8 X_8

The student’s response to a quiz question:

: 1
IIm——=1n
X—5 X_5
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Heartening Realities

Manufacturing is high tech

SMEs (Jobs / Economy) — Supplier vs. OEM
Rate of innovation & speed to market
Productivity i1s up (2X every 10 years)

Open source / repurposed hardware will rule
Higher education
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The Winds of Change in a Digital World

Improve reputation of technology and science

Thinking in a completely new fashion
Develop educational baseline for technical advancement

Acceptance / integration of TRL 4-9 work
Leveraging our new workforce foundation




Do Not be the No-Names on the
Landing Party
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“Think about the America within our reach: A country that
leads the world in educating its people. An America that
attracts a new generation of high-tech manufacturing and
high-paying jobs. A future where we’re in control of our own
energy, and our security and prosperity aren’t so tied to
unstable parts of the world. An economy built to last, where
hard work pays off, and responsibility is rewarded.”

- President Barack Obama
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Back to the Big Picture - Responsibility

Altruistic — making the world a better place
Economic — wealth creation

A new workforce foundation

New technical leadership for policy

The United States of America
— Enabling innovation
— Ensuring the talent pipeline

The World — Making a difference
* Education is paramount

“In times of change, learners inherit the earth;
while the learned find themselves beautifully
equipped to deal with a world that no longer
exists.” (Eric Hoffer 1902-1983)
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