
  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 ISBN: 978-1-63266-553-9 

 

Global Powertrain 
Congress (GPC 2013) 

Troy, Michigan, USA 
29-30 October 2013 

 

Editors: 
 
M. Nasim Uddin 
 
 

Rafiq Uddin 

GPC 2013, Volume 74 
IABC 2013, Volume 34 

Held with the International 
Automotive Body Congress 
(IABC 2013) 



Printed from e-media with permission by: 
 

Curran Associates, Inc. 
57 Morehouse Lane 

Red Hook, NY  12571 
 

 
 

Some format issues inherent in the e-media version may also appear in this print version. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Copyright© (2013) by Global Automotive Management Council (GAMC) 
All rights reserved. 
 
Printed by Curran Associates, Inc. (2014) 
  
For permission requests, please contact Global Automotive Management Council (GAMC) 
at the address below. 
  
Global Automotive Management Council (GAMC) 
5305 Plymouth Road 
Ann Arbor, Michigan 48105 
 
 
Phone:  (734) 418-2365 
Fax:  (734) 418-2356 
 
info@gamcinc.com 
 
 
Additional copies of this publication are available from: 
 
Curran Associates, Inc. 
57 Morehouse Lane 
Red Hook, NY 12571 USA 
Phone:  845-758-0400 
Fax:      845-758-2634 
Email:   curran@proceedings.com 
Web:     www.proceedings.com 



TABLE OF CONTENTS 
 
 
 

PLENARY & KEYNOTE: 54.5 CAFÉ CHALLENGES & OPPORTUNITIES 
 
Fuel Economy & Safety in Future Body Design.................................................................................................................. 1

Ali Jammoul, Randy Frank, Bruno Barthelemy 
 

54.5 CAFE: Challenges & Opportunities........................................................................................................................... 15
Dave Malik 

 

The New Mercedes-Benz Sprinter Van with Downsized 2.1L Diesel Engine: Best Fuel Economy 
Concept of NAFTA’s Large Van Segment with Lowest Emissions ................................................................................. 27

Norbert Waldbuesser, Markus Paule, Hans-Joachim Volkmann, Dieter Waeller, Martin Dietz, Heiko Sass 

 
2014 BODY-IN-WHITE INTRODUCTIONS 
 
Design & Development of the 2014 Acura MDX and Its All New Platform ................................................................... 42

Mark Pafumi, David Edwards 
 

2014 Chevrolet Silverado/GMC Sierra Cab Structure Review........................................................................................ 59
Thomas Grabowski 

 

2014 Ford B-Max ................................................................................................................................................................. 84
Shawn Morgans 

 
POWERTRAIN OPTIMIZATION 
 
Opportunities and Challenges of Dual-Fuel Engine Technology ..................................................................................... 98

Yu Zhang 
 

Catalytic Reduction of NOx in Lean Burn Engine Exhaust: Emerging Technology Trends ........................................ 99
Mike Harold 

 

Laser Welded Cast Iron to Steel Joints for Differentials................................................................................................ 123
Jens Standfuss, Uwe Stamm, Joerg Bretschneider, Gunter Kirchhoff, B. Brenner 

 

Considering Hydrogen Fuel Cell Powertrain as Power Generation Plant.................................................................... 131
Mario Valentino Romeri 

 

Model Based Development – A New Approach to Increase Efficiency During Powertrain Development ................. 136
Klaus Pfeiffer 

 

Materials Hybridization: Aramid Fibers as Reinforcement .......................................................................................... 153
Gian-Luigi. Molteni 

 

Effect of Volatiles on Soot Based Deposit Layers............................................................................................................ 174
Ashwin Salvi, John Hoard, Mitchell Bieniek, Mehdi Abarham, Dan Styles, Dionissios Assanis 

 
MATERIAL DEVELOPMENTS 
 
Understanding the Challenges and Uses of the 3rd Generation of Advanced High Strength Steels........................... 189

Tad Machrowicz, Alla Sergueeva, Ellen Bossert, Alissa Peterson, Daniel Branagan 
 

Development of Automotive AHSS Wheel....................................................................................................................... 201
Hyuksun Kwon, Sungsu Han 

 

Hot Stamped LWB Light Weight Rear Crash Rail ........................................................................................................ 209
Shawn Devaraj 

 

Structural High Integrity Die Casting ............................................................................................................................. 217
H. Gerber 

 

Hydroform Intensive Body Structure w/ Advanced High Strength Steels (Phase II) .................................................. 236
Dean Gericke 

 

Lightweight Door Ring Concepts for Improved Crashworthiness and Material Utilization ...................................... 245
Gagan Tandon 

 

A New Surface Treatment Process That Enables High Aluminum Content for Lightweight Vehicle 
Design ................................................................................................................................................................................. 255

Bruce Goodreau, Michael Sienkowski, Joseph Caiozzo, David George, Amanda Parsons, Anthony Johnson 
 

 



CLOSURES & STRUCTURES 
 
2014 Cadillac CTS Aluminum Door-in-White Structure ............................................................................................... 261

Jeff Scramlin 
 

New Ultra Lightweight Car Door Steel Solutions ........................................................................................................... 267
Timothy Lim, Antoine Gauriat, Nicolas Schneider 

 

2014 Acura MDX One Piece Hot Stamp Door Ring Development ................................................................................ 278
Robert Zum Mallen, Joe Riggsby 

 

A Study on Spot Weld Fatigue Life Estimation Methodologies on Automotive Body Structures............................... 294
Kaizhi Quan, Mingchao Guo, Surya Yerva, Ram Bhandarkar 

 
MATERIAL IN DESIGN & VIRTUAL MANUFACTURING 
 
Aluminum Superior in … Shedding Mass Boosting MPG Reducing CO2 .................................................................... 304

Randall Scheps 
 

Electro-Magnetic Blank Restrainer (EMBR) System with Outer Body Panels: Forming of Chrysler’s 
Lift Gate Outer .................................................................................................................................................................. 313

J. G. Park, Y. R. Seo, M. D. Winzeler, C. Du, J. Mitory, R. Thompson 
 

A Design Methodology for Engineering a Lightweight Multi-Material Body Structure ............................................. 338
Gregg Peterson 

 

Vehicle Mass Budgeting Using Secondary Mass Change ............................................................................................... 361
Donald E. Malen, René Göbbels, Roland Wohlecker 

 

Materials Optimization – Manufacturing Assembly and Cae & Structure – Concurrent Engineering 
with Hot and Cold Formed Tailored Solutions ............................................................................................................... 371

Eren Billur, Harald Porzner, Daniel Dooge, Taylan Altan, Yannick Vincent 

 
MANUFACTURING PROCESSES ENABLING DESIGNS 
 
Latest Advances in Laser Cutting of Hotformed Automotive Components ................................................................. 394

Frank Geyer 
 

Design Guidelines for Laser Welding............................................................................................................................... 399
David Havrilla 

 

Optical Measurement Techniques from Materials to Manufacturing .......................................................................... 427
John Psilopoulos, John Tyson 

 

Pre-strain Effects on Aluminum Sheets Edge Cracking Limit ...................................................................................... 435
Changqing Du, Dajun Zhou, Yongjun Zhou, Thomas Ankofski, Aukury Cowart, Rodrigue Narainen, Lorenzo Smith 

 

Author Index 




