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Webinar Roadmap 
 
• Setting the Stage 

– Who we are (Center For Advanced Automotive Technology) 
– Recap of Webinar of April 17, 2014 

• Highlights of CAAT Annual Conference of May 2, 2014 
• Updated Industry Needs in Advanced Automotive 

Technology 
– Continuing in Vehicle Electrification 
– Expanded in Vehicle Lightweighting 
– Expanded in Automated and Connected Vehicles 

• New Seed Funding Opportunities 
• Where We Go from Here 
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About the Center for Advanced 
Automotive Technology (CAAT) 

• Located at Macomb Community College South Campus 
• Partnered with Wayne State University 
• Became an Advanced Technological Education Center in 2010 

funded by the National Science Foundation  ($2.8M Grant)  
• Mission 

– Advance the preparation of skilled technicians for the automotive 
industry’s more environmentally friendly and safer vehicles. 

– Be a regional resource for developing and disseminating advanced 
automotive technology education. 
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CAAT’s Priorities 

• Preparing automotive technicians and designers in 
community colleges for advanced technology jobs 

• Increasing the flow of students through the pipeline to 
jobs 

• Collaborating and sharing across educational 
institutions 

• Partnering with industry to understand their needs 
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CAAT’s Strategic Plan 



Strength and Value through Partnerships 



CAAT’s NSF Grant is Renewed for 3 More Years 

• Received additional NSF funding of $2.0M 
through July 31, 2017. 

• Mission remains preparing technicians and 
technologists to work on advanced automotive 
technology 

• Technical scope is extended to include the 
materials lightweighting and automated and 
connected vehicles 
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Presenter 

Doug Fertuck 
Assistant Director for Energy and Automotive 

Programs 
Macomb Community College 



Poll 

What is your view of the future for the US auto 
industry?  
A. Bright 
B. Dim 
C. Not sure 
D. Other (please use the chat box) 
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Recap of Agenda for CAAT Webinar of  
April 17,2014 

• Who we are (Center For Advanced Automotive Technology) 
• Smarter, Greener Cars 

– US Auto Industry has Rebounded 
– Auto Technology Is Advancing in Propulsion Technologies, Design, , 

Automation, and Communications 

• Smarter Students: 
– Curriculum development and dissemination 
– Professional development 
– Technical and educational resources 
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Auto Industry Employment Remains  
Huge and is Now Growing 
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Drivers of the Auto Industry Future  
within CAAT’s Scope 
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Source: Automotive Industry Office, Michigan Economic Development Corporation 



CAAT Website - www.autocaat.org 
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http://www.autocaat.org/
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– Who we are (Center For Advanced Automotive Technology) 
– Recap of Webinar of April 17, 2014 

• Highlights of CAAT Annual Conference of May 2, 2014 
• Updated Industry Needs in Advanced Automotive 

Technology 
– Continuing in Vehicle Electrification 
– Expanded in Vehicle Lightweighting 
– Expanded in Automated and Connected Vehicles 

• New Seed Funding Opportunities 
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2014 CAAT Conference, May 2, 2014 

• Nigel Francis: Senior Automotive Advisor to the State of 
Michigan & Senior Vice President, Automotive Industry 
Office, Michigan Economic Development Council (MEDC) 
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Keynote speakers on the future of the automotive industry: 
 

• John McElroy: Automotive analyst and host of "Autoline Daily," 
and the television program "Autoline This Week," broadcaster 
of five radio segments daily on WWJ Newsradio 950, and writer 
of a weekly blog for Autoblog.com and a monthly op-ed article 
for Ward's Auto World 

 

• Kristen Dziczek: Director, Labor & Industry Group and 
Assistant Research Director, Center for Automotive 
Research (CAR) 

 



2014 CAAT Conference 

• Technical sessions  
– Electric Vehicle Taxonomy, presented by 

Macomb Community College 
– Lightweighting, the New Chevrolet 

Corvette, presented by General Motors 
– Ann Arbor Connected Vehicle Project, 

presented by the University of Michigan 
Transportation Research Institute 
(UMTRI) 
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Vehicle Sales Forecast is Stable 



US Auto Employment to Grow Slightly 

23 



Drivers of the Auto Industry Future  
within CAAT’s Scope 
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Source: Automotive Industry Office, Michigan Economic Development Corporation 



Future Automotive Technologies Drive a Need 
for New Skills 
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Poll 
How prepared is the workforce in your area to 
work with the technologies required by the auto 
industry to meet future fuel economy 
standards?  
A. Ready  
B. Partially Ready 
C. Not Ready  
D. Not Sure 
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Cost   
Battery Size 
Petroleum Reduction 
Environmental Friendliness 

Conventional 
Gasoline 

 Hybrid 
 

Plug-in Hybrid 
 Electric 

 
350 miles~ 

0 miles 

400 miles~ 
<2 miles 
$ 2 to 4 K 

400 miles~ 
20 -40 miles~ 

$ 6 to 15 K 

---- Total Range  
---- All Electric Range 
---- Price Premium 

100 miles~ 
100 miles~ 
$ 10 to 20 K 

Total 
Emissions 
 

Electrification Alternatives 



Overview of Electrified Vehicle Systems 

Vehicle Drive System ICE Stop/Start 
Starter 

Regener-
ative 

Braking 

Starter 
Generator 

36-42v 

Motor/ 
Gen at 

Flywheel 
100-160v 

Parallel 
Electric 
Motor 

200-330v 

Series 
Electric 
Motor 

200-500v 

External 
Battery 

Charging 

Conventional ICE 
(Int. Combustion 

Engine) 
X 

Start/Stop X X 

Mild HEV (Hybrid 
Electric Vehicle) X X X 

Medium HEV X X X 

Full HEV X X X 

Plug-In Series HEV X X X X 

BEV (Battery Electric 
Vehicle) X X X 

Note: In parallel systems, power flows from either ICE or the electric 
motor or both. In series systems, all power flows from the electric motor.  02may2014 



Design Overview of The New 2014 Corvette 
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CORVETTE Body Structure and Assembly 

Aluminum Frame Structural Composites Exterior Composites 

Extrusions 
Stampings 
Permanent Mold Hollow Castings 
Permanent Mold Castings 
High Pressure Die Castings 
Hydroform 

Carbon – Glass Hybrid Nano Composite 
Glass Pre-form Nano Composite 
Glass Pre-form Composite with Foam Core 

Carbon Fiber Composite 
Mid Density Composite  (SMC) 



Connected & Automated Vehicles Defined 

• Connected and automated vehicles use any of a number 
of different communication technologies to communicate 
with: 
– The driver 
– Each other 
– Roadside infrastructure 
– The “Cloud” 
– Satellites 
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John McElroy’s Comments 

• Big changes to the auto industry will continue. 
• Fuel economy improvements are getting much tougher. Mass 

reduction will be necessary. 
• Collision repair for aluminum and Carbon fiber lags that of 

steel. 
• Energy consumption must be examined over the entire 

vehicle life cycle (raw materials, manufacturing, service and 
repair, and recycling/reuse/disposal). 

• Car sharing offers tremendous energy savings in urban 
environments (average personal vehicle sits unused 22 hours 
per day). Big Opportunity for Electric Vehicles? 
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Webinar Roadmap 
 
• Setting the Stage 

– Who we are (Center For Advanced Automotive Technology) 
– Recap of Webinar of April 17, 2014 

• Highlights of CAAT Annual Conference of May 2, 2014 
• Updated Industry Needs in Advanced Automotive 

Technology 
– Continuing in Vehicle Electrification 
– Expanded in Vehicle Lightweighting 
– Expanded in Automated and Connected Vehicles 

• New Seed Funding Opportunities 
• Where We Go from Here 
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Updated Industry Needs in Advanced 
Automotive technology 



Poll 
What issue do you think is the biggest challenge 
for automotive transportation? 
A. Environment  
B. Mobility  
C. Safety 
D. Other 
E. Other (please use the chat box) 
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Coming Fuel Economy Standards Embody The 
Drive to Improve the Environment 



WardsAuto Annual Survey of Industry 
Engineers on Fuel Economy Strategies 

• Question: What technology is your company focused on to 
help the industry meet 2025 fuel economy standards 
(multiple answers permitted)? 
– 49%, lightweighting 
– 39%, engine efficiency  
– 26%, vehicle electrification 
– 11%, downsizing 

• For the 2011 survey, engine efficiency was the area of largest 
focus.  
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Source: 2014 WardsAuto, DuPont Automotive Trends Benchmark Study 



Advanced Powertrain Technologies 
Are Being Widely Applied 



Hybrid Sales Plateaued for Now at 
3% Market Share 
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US Plug-In Vehicle Sales Continue to Grow 



Plug-In Vehicles Accumulate on the Road 



History of Vehicle Mass, Power,  
and Fuel Economy 



Trend of Historical Vehicle Size 
Increases (Europe) 
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Example of the Old vs New Fiat 500 
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Typical Vehicle Mass Break-Down  
by System (Land Rover) 



How Does Mass Reduction 
Achieve Fuel Economy Savings? 

• Less energy required to accelerate the vehicle 
(F=ma) 

• Less rolling resistance at speed 
• Lightweighting begets lightweighting: 

– Smaller powertrains 
– Lighter chassis and brake components 
– Smaller gas tanks 
– Smaller wheels and tires 
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Mass Reduction Approaches for  
Body Structures and Closures 



Progression of Lightweighting Strategies by Cost 



Examples of Sustained  
Lightweight Material Applications 

• Aluminum Castings 
– Engine blocks and heads 
– Transmissions 
– Heat Exchangers 

• Advanced High Strength Steels 
• Aluminum Closure Panels 

 



• ATS Example: 

Multiple Materials In Body-In-White 

Aluminum Press Hardened Steel 

High Strength Low Alloy  
and Bake Hardened Steel 

Advanced High Strength Steel Ultra High Strength Steel Mild Steel 

38% 

32% 

4% 6% 
10% 

10% 

Material Distribution as a Percent of BIW Mass 



Toyota’s View of Lightweighting Technologies 



Assemblies of Advanced and Multiple Materials 
Complicate Joining 



Enabling Computer-aided Engineering (CAE) 
Can Limit Materials Choices  



 
Typical Worker Skills Required in the Field of 

Lightweight Vehicles 
• Designers 

– Understanding of automotive materials properties for design including 
strength, stiffness, formability, joining methods, reparability, and 
recycling.  

– Familiarity with proven, sustainable automotive material choices 
– Understanding of systems engineering, CAE modeling , and 

manufacturing systems 

• Technicians 
– Knowledge of how and when to repair many different automotive 

materials 
– Ability to assess and repair many different types of automotive joints 

and complex assemblies 
– Familiarity with how to identify and sort  materials for reprocessing 
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Ford Takes a Leap: the New 2015 
All Aluminum F150 Pickup Body 



Automated and Connected Vehicles 
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GM’s Road to Automated Driving 



NHTSA’s Levels of Automation 



The Environment of the  
Connected Automated Vehicle 



Integrated Systems Approach to  
Vehicle Automation 

Coming application:  2017 Cadillac “Super Cruise”  



The Complexity of Automated Driving 



Typical Worker Skills Required in the Field of 
Automated Vehicles 

• Working knowledge of wired and wireless protocols for 
vehicle-to-vehicle and vehicle-to-infrastructure 
communication devices 

• Network programming knowledge in developing automation 
scripts 

• Configuring and operating wired and wireless switches, 
routers, firewalls, and security systems 

• Fluency in software such as Windows, Linex, VPN, SFTP/FTP, 
etc. 

• Ability to conduct interoperability testing for automotive 
communication systems 
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Poll 
When do you think fully autonomous (self-
driving) vehicles will be introduced?  
A. 2020  
B. 2025 
C. 2030 
D. Never 
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Webinar Roadmap 
 
• Setting the Stage 

– Who we are (Center For Advanced Automotive Technology) 
– Recap of Webinar of April 17, 2014 

• Highlights of CAAT Annual Conference of May 2, 2014 
• Updated Industry Needs in Advanced Automotive 

Technology 
– Continuing in Vehicle Electrification 
– Expanded in Vehicle Lightweighting 
– Expanded in Automated and Connected Vehicles 

• New Seed Funding Opportunities 
• Where We Go from Here 
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CAAT Seed Funding 

• Funding available on a first come, first serve basis 
for educational institutions to develop or adapt 
materials:  

• From modules and artifacts to courses and complete 
curricula 

• Equipment not to exceed 20% of funding request 

• CAAT and its partners will identify priority 
development needs 
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 Automotive  Systems 
and Subsystems Pre-production Production Post-Production 

ResearchDesign 
DevelopmentTesting 

ToolingManufacturing 
AssemblyOperations ServiceReuseRecycle 

HEV/EV Vehicle Systems X X 

– Energy Storage x X X 

– Motors, Controls, 
and Components x x 

Advanced Engine 
Systems X x X 

Alternate Fuel 
Propulsion Systems X x X 

Light-weighting and 
materials X X 

Connected & Automated 
Vehicles X x X 

Focus of CAAT Curriculum 
Development and Dissemination 

Note: Italicized areas are new X: primary focus x: secondary focus 



CAAT Seed Funding Process 

• Submit funding request using Proposal Template posted online 
• Proposal reviewed and approved by CAAT 
• Contract issued with key milestones for: 

– Deliverables 
– Payments 
– Reports 
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Summary of CAAT Seed Funding Projects 
Institution Title Contract 

Date 
Completion 

date Amount Status Contact 

Lawrence 
Technological 

University 

Hybrid-based modules for two 
mechatronics courses 5/12/2011 11/7/2011 $22,278 Completed Vladimir Vantsevich 

vantsevi@uab.edu 

Lewis and Clark CC 
Modified ASE certification 
courses to include hybrid/EV 
impacts 

6/1/2011 11/7/2011 $27,540 Completed Christopher Reynolds 
cereynolds@lc.edu 

Grand Rapids CC Curriculum for battery 
manufacturing job training 6/1/2011 5/22/2012 $8,403 

 Completed Julie Parks 
jparks@grcc.edu 

Lansing CC 
Hybrid and EV overview 
modules for technician 
workforce and general public 

2/8/2012 7/26/2012 $13,180 Completed Glenys Warner 
warnerg@lcc.edu 

Grand Valley State 
University 

Modules for Li-ion battery 
reclamation technology 5/8/2012 3/31/2013 $25,000 Completed Charlie Standridge 

standric@gvsu.edu 

Ivy Tech CC 
Course module on integrating 
EV charging stations  to “Off 
Grid” energy center 

5/14/2013 5/1/2014 
(Targeted) $22,299 

Progress report 
submitted 
11/2013 

Susan J Ely 
sely3@ivytech.edu 

Kent Intermediate 
School District 

Project-based module for HS 
based on design, build, test 
and competition of an EV 

11/4/2013 7/31/2014 
(Targeted) $16,000 

1st report and 2nd 
payment due 

4/30/2014 

Angela Morris 
AngelaMorris@kentisd.org 

Utica Community 
Schools 

Middle school CTE bridge 
course based on design and 
build of an EV 

3/10/2014  11/30/2014 
(Targeted) $22.000 Project initiated 

Shannon Williams 
shannon.williams@UticaK12

.org 

Wayne State 
University 

Course module for technicians 
and engineers on the analysis 
and control of electric motors 

2/13/2014 1/31/2015 
(Targeted) 

$16,122 
 Project initiated Wen Chen 

wchenc@wayne.edu 

University of 
Alabama at 
Birmingham 

Course for technicians and 
engineers in Energy Efficiency 
of HEVs and EVs, Labs 

5/1/2014 
(Estimated) 

1/31/2015 
(Estimated 

$25,000 
(Proposed) 

Awaiting final 
proposal from 

UAB 

Vladimir Vantsevich 
vantsevi@uab.edu 



Presenter 
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Charlie Standridge 
Assistant Dean of the College of Engineering and Computing 

Grand Valley State University 



Educational Modules Concerning Processes for Remanufacturing, 
Repurposing and Recycling of Batteries:   

A Partnership between Grand Valley State University and 
Muskegon Community College 

 

http://www.muskegoncc.edu/


The Partnership Approach 

• Muskegon Community 
College provides  
– Curriculum development 
– Technical course 

assessment 

• GVSU provides 
– Graduate student 
– Grant co-ordination 
– General education 

course assessment 

http://www.muskegoncc.edu/


The Module Approach 

• Course materials that 
can be adapted to many 
courses and contexts 
– Overview, context, 

perspective 
– Electrical topics 
– Safety topics 
– Mechanical / chemical 

topics 
• Active learning 

exercises 
 

http://www.muskegoncc.edu/


The Proposal / Reporting Process 

• Proposal is short & 
straightforward 
– Objectives 
– The work plan 
– Testing 
– Staffing 
– Budget 
– Deliverables 

• Reporting 
– Follows proposal outline 

 

http://www.muskegoncc.edu/


The Results 
• At Muskegon CC 

– A new course in Battery 
Chemistry  

– The existing course Intro to 
Hybrid’s and Alternative 
Fuels 

• At GVSU 
– The Global Issues course: 

Renewable Energy 
Systems: Structure, Policy 
and Analysis  

• Muskegon CC – GVSU 
relationship buiding 

 

http://www.muskegoncc.edu/


The Future 

• At Northwestern 
Michigan CC 
– Shared previous work 
– Under consideration: 

Additional modules for 
Hybrid Electric Vehicle 
class 
 

http://www.muskegoncc.edu/
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Shannon Williams 
Career & Technical Education Teacher Leader 

Utica Community Schools 



Grades 7-9 
Prerequisite 
EDE I 
 

Utica Community 
Schools 

Presentation by: 
Shannon Williams 

CTE Teacher 
Leader 

 



 Implemented 2013-14 

 Student Enrollment: 
 2013-14 = 795 students 
 2014-15 = 984 students 

 

 Course Content 
 Engineering 
 Mechanical Design 
 Architecture 
 CAPSTONE Career 

Exploration 

 Course Delivery 
 Board drafting/design 
 CAD drafting/design 
 Projects 
 Design, build, test, reimagine 



 Implementation 2014-15 

 .5 Credits 

 Grades 7-9 

 Prerequisite EDE I 

 Student Enrollment 
 2014-15 = 268 

 Course Content 
 Electronics 101 
 Mini Projects/Sources of 

Power 
 Capstone - Build an Electric 

Vehicle 
 



 Review & Intro 
 Drawing/Reading 

Schematics associated with 
electronics 

 Basic drafting symbols 

 Electronics 101 
 Bread Board 
 Resistor Color Code 
 OHM law and basic circuits 
 Parallel Circuit 
 Diode Action 
 Electromagnetism 
 Capacitance 
 Transistor Switch 
 Variable Switch 
 Variable Resistor LED 

Dimmer 
 DC Motor Experiment 
 Transistor Oscillator 

 

Timeline: 
Estimated 7 weeks 



 Mini Projects/Sources of 
Power 
 Motor – Magnet 
 Battery/Voltage  
 Solar Power 

 Capstone/Electric Vehicle 
 Design an electric vehicle 
 Market your vehicle 
 Trade show 

 Race 
 Evaluate results/Retool 

(distance) 
 Race 
 Evaluate results/Retool 

(pulling weight) 
 Race 

Timeline: 
Estimated 6 weeks 

Timeline: 
Estimated 5 weeks 



 December 
 Planning team met 

 February – April 
 Course Development 

 Shannon Williams 
 Scott Spry 
 Andy Davis 
 Jason Thoel 

 April 15th, 2014 - Professional Development 
 Introduction of Course to IX teachers (15 teachers) 
 WIN, Chrysler, CAAT, Wayne State University, MISD 

 May 
 IVD Competition (6 teachers) 

 June 
 2 Day Summer Workshop (14 teachers) 

 



 Course Content 
 Electronics 101 
 Mini Projects/Sources of 

Power 
 3 Units 

 Capstone - Build an Electric 
Vehicle 
 One original build 
 Tradeshow 
 Two addition competitions 

after retool 

 

Soft Skills Missing in Job 
Candidates 

Communication – Listening 
& Speaking Skills 

Critical & Analytical Thinking 

Adaptability & Flexibility 

Initiative 

Problem Solving & Decision 
Making E

LE
C

TR
IC

A
L 

E
N

G
IN

E
E

R
S
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CAAT Website - www.autocaat.org 
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http://www.autocaat.org/


CAAT Website Growth 

• Nearly 300 social media followers                             
(launched Dec, 2013) 
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Total Visits Unique
Visitors

Page Views Countries

2013

2014

CAAT Website Traffic 2013 
(8 Months) 

2014 

Total Visits 3,300 8,440 

Unique Visitors 2,200 6,400 

Page Views 13,300 25,000 

Countries 85 120 



CAAT Website – About Us 
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CAAT Website – Educators 
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CAAT Website – Industry 
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Upcoming CAAT Educator / Industry Activities 

2015 CAAT Conference (Save the Date) 
• FREE  
• Friday, May 1, 2015 
• MCC South Campus, Warren, MI 
• Continental breakfast & lunch included 
 
Lightweighting Seminar 
• FREE 
• October 15, 2014 (Evening) 
• MCC Center Campus, Clinton Twp., MI 
• Offered by the asbe Foundation                                                     

(sponsored by CAAT) 
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CAAT Website – Students 
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CAAT Annual Student Activities 
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CAAT Website – Resources 
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CAAT Monthly Newsletter 

Sign up today! 
– Visit 

www.autocaat.org 
– Click on Resources 
– Click on Newsletter 
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http://www.autocaat.org/


CAAT Website - FREE Resource Library 
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CAAT Website - Technologies 
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Stay Connected with the CAAT 

• Visit our website at 
www.autocaat.org 

• Sign up for our monthly 
newsletter 

• Follow us on social media 

• Plan to attend the FREE  
CAAT Conference on May 1, 
2015 

• Contact us with your seed 
funding project ideas! 
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http://archive.constantcontact.com/fs190/1116006240327/archive/1116388676947.html
https://www.facebook.com/autocaat
https://www.twitter.com/autocaat
http://www.linkedin.com/company/center-for-advanced-automotive-technology?trk=cp_followed_name_center-for-advanced-automotive-technology


Please take a moment to help us become better: 
 
INSERT LINK TO EVALUATION SURVEY:  



Thank You! 
 

Questions? 
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