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HTML expertise and “can do” attitudes solve manufacturing crisis 

Pumpkin pie is a small sacrifice when it comes to 
assisting a user. Last November during the Thanksgiving 
holidays, High Temperature Materials Laboratory staff 
members worked around the clock to assist global 
automotive parts manufacturer Cosma International 
in resolving a component materials issue that briefly 
interrupted its Clinton, TN operations as well as those at 
an OEM production plant.

After receiving a call from Cosma, a subsidiary of 
Magna International, HTML Director Edgar Lara-Curzio 
assembled a rapid-response team to assist the parts 
manufacturer in identifying mechanisms affecting 
materials integrity during automotive components 
assembly at the OEM plant.  Cosma uses hot-stamping 
to manufacture these high-strength steel components 
for vehicle structures.  

Through fractography, x-ray diffraction, finite-
element stress analysis, and other analyses, HTML 
researchers determined the state of residual stresses in 
the components before and after they were assembled 
then recommended process modifications that enabled 
Cosma and the OEM to rapidly resume operations with 
no deviation in materials integrity and product quality.

Magna and Cosma officials wrote to Secretary 
of Energy Steven Chu in March, praising HTML’s 
quick response and unique capabilities. In the letter, 
General Manager Steve Esman and Quality Manager 
Allan Navarro note that they turned to HTML for its 
expertise, powerful tools, and “most importantly the 
staff’s understanding of the relationships between 
manufacturing processes and the microstructure and 
physical and mechanical properties of materials.”

In addition to Edgar, HTML team members who 
participated in the effort include Measurement Science 
and Systems Engineering Division’s Claire Luttrell and 

Materials Science and 
Technology Division’s 
Roberta Peascoe-Meisner, 
Christopher Stevens,  
Rosa Trejo, and  
Thomas Watkins.

HTML’s Tom Watkins prepares 
the surface of the A-pillar inner 
post on the drive side of a body 
in white to determine its state of 
residual stresses.

Air-cooled traction drive inverter 
design layout. 

Air-cooled inverter meets US DRIVE 2015 power density target

Researchers with the Power Electronics and 
Electrical Power Systems Research Center have 
completed a computer-aided design model of the 
new system level air-cooled inverter design concept 
using PRO-E software. With research sponsored by the 
DOE Vehicle Technologies Program, the new design 
eliminates the need for ducting required in the car 
for air-cooling of the power converter. The new design 
also meets the VTP’s Advanced Power Electronics and 
Electric Motor 2015 power density target for power 
electronics.   
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New patents issued in power electronics

ORNL published a final report on the Intermedi-
ate Blends Catalyst Durability Study in February. The 
two-year program, led by researchers from the Fuels, 
Engines, and Emissions Research Center, involved 
driving 82 vehicles over 6 million miles with periodic 
emissions tests to evaluate the effects of ethanol 
blends (E10, E15, and E20) on emissions control sys-
tem durability. The program was closely monitored 
by DOE, the Environmental Protection Agency, and 
industry, and garnered the attention of Congress,  
the Secretary of Energy, and the EPA Administrator. 

Statistical analysis of the data showed that aging 
vehicles produced increased emissions. However,  
aging vehicles fueled by ethanol blends showed 
no differential effect over those fueled by ethanol-
free gasoline. Immediate effects of ethanol were 
consistent with prior studies; addition of ethanol to 
certification gasoline decreased carbon monoxide, 

non-methane hydrocarbons, and fuel economy, while 
increasing nitrogen oxides, ethanol, and aldehyde 
emissions. 

The study results were the basis of the recent 
EPA rulings on the Growth Energy E15 waiver.  EPA 
described the study as unprecedented in size and 
scope when they cited the E0 and E15 data in grant-
ing partial approval of the Growth Energy waiver, al-
lowing E15 use in 2001 and newer light-duty vehicles. 
The analysis in the published report additionally ad-
dresses the emissions impacts of E20; intermediate 
blends (E15 and E20) were not found to contribute 
to more rapid emissions control system degradation 
as compared to ethanol-free gasoline. Use of inter-
mediate ethanol blends would allow ethanol to make 
a more substantial contribution to Energy Indepen-
dence and Security Act compliance through the non-
flex fuel vehicle legacy fleet. 

Final report on intermediate ethanol blends study published

• John Hsu, “Permanent-Magnet-Less 
Machine Having an Enclosed Air Gap”  
As the cost of rare earth permanent magnet (PM) 
material has skyrocketed, automakers are looking 
for less expensive motor technologies. This motor 
concept offers the potential for motor performance 
similar to designs using rare earth PMs, yet uses 
no PM material.

• Gui-Jia Su, “Power Conversion Apparatus 
and Method”  
Electric vehicles on the road today use a voltage 
source inverter (VSI). The VSI has several draw-
backs that limit its ability to provide a low cost 
inverter option. The current source inverter (CSI) 

offers the ability to combine the boost converter 
and the inverter into one unit and the ability to 
reduce the size of the capacitor by 90%. This 
results in the CSI offering significant cost savings. 

• Madhu Chinthavali, “Gas Cooled Traction 
Drive Inverter”  
Ultimately all waste heat is rejected to air.  
However in today’s designs an intermediate liquid 
loop is used to remove heat from the inverter and 
then reject it to the ambient air. The air-cooled 
inverter design is compact, light-weight, and 
offers excellent performance.

Research sponsored by the DOE Vehicle Technologies Program.

Three new technologies developed by researchers with the Power Electronics and Electrical Power 
Systems Research Center were recently issued patents.  Congratulations to the following for their innovations:

Mileage accumulation dynamometers at subcontractor facilities were used to “age” many of the vehicles being 
researched. Program research was co-sponsored by DOE’s Vehicle Technologies and Biomass Programs.
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DOT boosts funding for three established projects

In recent weeks, the Department of Transportation’s 
Federal Highway Administration and Federal Motor 
Carrier Safety Administration reconfirmed their 
confidence in ORNL research capabilities by approving 
increased funding for three established projects led by 
the Center for Transportation Analysis. 

• FMCSA has awarded $7.8 million over 60 months 
to ORNL’s Commercial Motor Vehicle Roadside 
Technology Corridor team for conducting a Wireless 
Roadside Inspection (WRI) Field Operational 
Test (FOT) in Tennessee and four neighboring 
states along the interstate corridors and on state 
highways.  This project will develop, test, and field 
a deployment-ready system that will wirelessly 
inspect commercial motor vehicles in real time, 
providing roadside enforcement personnel and 
state and federal audit systems information 
including driver, carrier, and vehicle identification 
and status (including driver hours of service), and 
historical data contained in federal systems.  A 
new Interagency Agreement is being prepared 
specifically for this effort that will begin in June 
2012 and is expected to be completed in 2017. 
 

• FHWA Office of Freight Management and 
Operations has awarded $550,000 for conducting 
statistical reliability analysis on the Freight 
Analysis Framework, the most comprehensive 
freight movement database available that provides 
domestic and international freight flows. The 
analysis will include variance estimations for FAF 
data quality obtained at aggregated levels. 
 

• FHWA Office of Highway Policy has awarded 
$100,000 to address a new task under the 
National Household Travel Survey project to 
develop a web-based application that can be 
used as a tool to analyze traffic data contained in 
the national Highway Performance Management 
System and identify missing or unreasonable 
milepost data.  

In addition to leading these projects for FMCSA 
and FHWA, CTA provides research for a variety of 
DOT agencies including the Research and Innovative 
Technology Administration, Federal Highway 
Administration, and National Highway Traffic Safety 
Administration.  

ORNL process converts polyethylene into carbon fiber
Common material such as polyethylene used in 

plastic bags could be turned into something far more 
valuable through a process being developed at ORNL. 

In a paper published in Advanced Materials, a 
team led by Amit Naskar of the Materials Science and 
Technology Division outlined a method that allows not 
only for production of carbon fiber but also the ability to 
tailor the final product to specific applications. 

“Our results represent what we believe will one 
day provide industry with a flexible technique for 
producing technologically innovative fibers in myriad 
configurations such as fiber bundle or non-woven 
mat assemblies,” Amit said. Other authors of the 
paper, titled “Patterned functional carbon fibers from 
polyethylene,” are Marcus Hunt, Tomonori Saito and 
Rebecca Brown of ORNL and Amar Kumbhar of the 
University of North Carolina’s Chapel Hill Analytical and 
Nanofabrication Laboratory.

The researchers noted that their discovery represents 
a success for DOE, which seeks advances in lightweight 
materials that can, among other things, help the US 

auto industry design cars able to achieve more miles 
per gallon with no compromise in safety or comfort.  
ORNL’s carbon fiber research portfolio is sponsored 
by DOE EERE and ORNL LDRD.  The paper is available 
online at: 
http://onlinelibrary.wiley.com/doi/10.1002/adma.201104551/pdf.

Carbon fibers having unique surface geometries, from 
circular to hollow gear-shaped, are produced from 
polyethylene using a versatile fabrication method. 
The resulting carbon fiber exhibits properties that are 
dependent on processing conditions, rendering them 
highly amenable to myriad applications.
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Taking research on the road for industry partner

In recent months, researchers from the Fuels, 
Engines, and Emissions Research Center made 
two trips to facilities in Columbus, Indiana to work 
on-site with industry partner and leading engine 
manufacturer Cummins Inc.  

For a week in December, Maggie Connatser, Jim 
Parks, and Bill Partridge worked at the Cummins 
Engine Plant to assist the manufacturer in achieving 
a time-critical product-development milestone. Work 
involved the application of technologies developed as 
part of a DOE Vehicle Technologies-funded CRADA, 
yet was performed as part of a work-for-others 
agreement. 

Cummins partner Ryo Fuchinoue emphasized the 
importance of this partnership in meeting Cummins’ 
development milestones. “Thanks to your team’s 
help, we were able to complete the initial calibration 
work prior to the first prototype vehicle start up…
it certainly sped up the process and helped us 
tremendously to finish initial calibration in time.”   

In an unrelated project, Bill and ORAU Post-
Doctorial Research Associate Jon Yoo worked with 
their CRADA partners at the Cummins Technical 
Center in January to assess the performance of a 
development exhaust gas recirculation (EGR) system.  
The efforts provided successful field demonstration of 
the CRADA-developed EGR probe that provides single-
port measurement access for more ready and flexible 
applications to further developed and packaged 
engine systems. The work focused on spatiotemporal 
EGR uniformity and provided new insights relevant 
to product development. Based on the work, 
modifications are planned for both the instrument 
and EGR system.

According to Bill, who is principle investigator for 
these and other Cummins projects, the partnership’s 
successful history has led to a growing number of 
opportunities to provide research support inside 
Cummins facilities. “These joint research campaigns 

span a wide range of technologies including catalysis, 
combustion, controls, and hardware assessment,” he 
explained. The team is already planning two summer 
trips to Columbus for follow-up measurements; one on 
the EGR system, and a second related to the Cummins 
SuperTruck ISX engine platform. 

In addition to these working campaigns, the 
Cummins-ORNL teams meet frequently (by May four 
times in the last year) to discuss advanced catalysis, 
combustion, and controls. “This is a uniquely effective 
partnership,” said Bill, adding, “Together we are working 
hard to push the DOE barriers for improved efficiency, 
durability, and emissions.”  

ORAU Post-Doctorial Research Associate Jon Yoo assesses the 
performance of a development exhaust gas recirculation system 
using the CRADA-developed EGR probe.

Do you have news or information  
you would like to share?

 
Please submit to Kathy Graham,  

ORNL Sustainable Transportation Program Office 
865-946-1861 or grahamkj@ornl.gov
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Visitors & Events
US Secretary of Energy Steven Chu visited the new 
Manufacturing Demonstration Facility (MDF) in Febru-
ary after first visiting ORNL’s Consortium for Advanced 
Simulation of Light Water Reactors, DOE’s designated 
Nuclear Modeling and Simulation Energy Innova-
tion Hub. Pictured here, Sustainable Transportation 
Program Deputy Director Claus Daniel (right) briefs 
Secretary Chu on energy storage technologies made 
possible through ORNL’s new advanced battery manu-
facturing facilities located inside the MDF. 

Employee Excellence

• Congratulations to the project team led by 
Scott Curran, with the Fuels, Engines, and 
Emissions Research Center, for successfully 
demonstrating ORNL’s reactivity controlled 
compression ignition (RCCI) combustion 
methodology. The researchers expanded 
the operating range of RCCI combustion 
by more than 20% utilizing biofuels in a 
multi-cylinder light-duty diesel engine while 
maintaining diesel-like engine efficiency and 
achieving an order of magnitude decrease in 
engine-out NOx and near zero soot emissions. 
This accomplishment completes a DOE 
Joule milestone for the Vehicle Technologies 
Program. 

• Congratulations to David Greene, with the  
Center for Transportation Analysis, for 
receiving the Association of American 
Geographers Edward L. Ullman Award in 
Transportation Geography in February at the 
AAG’s Annual Meeting in New York City.  

• Environmental Sciences Division’s Keith 
Kline and Virginia Dale have won the National 
Biodiesel Board’s 2012 “Eye on Biodiesel 
Award” in the category of Innovation. Each 
year the National Biodiesel Board recognizes 
individuals who make a difference to the 
biodiesel industry and the communities that 
biodiesel seeks to improve. The Innovation 
award goes to the individuals, organization 
or company with the best idea, new product, 
research results, invention, or marketing 
strategy to further biodiesel.  

• Biosciences Division’s Jerry Tuskan (above) 
has been named Forest Biotechnologist of the 
Year. His peers within the Forest Biotechnology 
Partnership, an international group of forestry 
and biotechnology professionals, selected Jerry 
to win this award. The award is given to the forest 
biotechnologist who best exemplifies responsible 
uses of forest biotechnology and actively 
promotes science, dialogue, and stewardship 
through their work. He earned his doctorate in 
genetics from Texas A&M University, master’s in 
forest genetics from Mississippi State University 
and bachelor’s in forest management from 
Northern Arizona University. 
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David Danielson, Assistant Secretary for the  
DOE Office of Energy Efficiency and Renewable 
Energy, visited ORNL facilities in March where  
he received ETSD overviews and toured NTRC  
and MDF. Pictured left to right, Danielson and  
Associate Laboratory Director Martin Keller are 
briefed by researcher Madhu Chinthavali while 
touring the Power Electronics and Electrical Power 
Systems Research Center facilities at NTRC. 

Mike Kass and Tim Theiss, both with the Fuels, 
Engines, and Emissions Research Center, hosted  
a visit by Butamax Advanced Biofuels and  
Underwriters Laboratories to discuss an upcoming 
project to assess isobutanol compatibility with  
fueling infrastructure materials. Test materials have 
been procured and are currently being prepped  
for exposure to test fuels containing 16% and 24%  
isobutanol. Research is expected to begin this 
spring.

Fuels, Engines, and Emissions Research Center  
staff hosted a group of Cummins researchers  
and technical officials in late March. The guests 
received briefings on ORNL advanced combustion 
research including reactivity controlled compres-
sion ignition that can increase engine efficiency and 
lower harmful emissions. Pictured above, research-
er Scott Curran (right) in an engine  
research cell with guests. 

Deloitte & Touche LLP’s 
Tim Hanley, US Process 
& Industrial Products 
sector leader, and Duane 
Dickson, Deloitte Con-
sulting LLP principal in 
Deloitte’s Manufactur-
ing practice, visited 
ORNL facilities in March, 
receiving briefings on 
wireless charging, energy storage, additive  
manufacturing, photovoltaics, and much more. 
Pictured left to right, Tim Hanley and ETSD 
Director Johney Green are briefed by researcher 
Burak Ozpineci on wireless charging technologies.  

 
Zhenhong Lin and Diane Davidson, with the Center 
for Transportation Analysis, attended a Greenhouse 
Gas Calculator Tool project kick-off meeting in 
February at the Federal Transit Administration. This 
calculator is to be developed by ORNL with Georgia 
Tech as a sub-contractor.  The tool is expected to be 
useful for transit agencies in making transit vehicle 
and rail transit procurement decisions. 
 

US Secretary of Labor Hilda Solis and Jill Biden,  
wife of Vice President Joe Biden, visited Roane  
State Community College and toured the Advanced  
Materials Training and Education Center. ORNL is an 
active partner with Roane State and AMTEC, which 
trains individuals for entry-level materials technician 
jobs in carbon fiber and solar energy industries. 
Pictured here, ORNL’s Connie Jackson (standing 
at right) addresses Solis and Biden during a panel 
discussion held during the visit. Connie is operations 
manager for the Lab’s Carbon Fiber Technology  
Facility and is also an AMTEC volunteer instructor. 


