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The HTML User Program - Objectives

« The HTML is a National User Facility that supports the missions of DOE,
EERE and the Vehicle Technologies Program in particular, by working
with industry, universities and other national laboratories to develop
energy efficient technologies that will enable the U.S. to use less
petroleum. The HTML User Program contributes to the achievement of
all the goals of the Materials Technologies subprogram by providing
expert materials characterization and analysis equipment, expertise, and
services.

» Access to the HTML is provided through the HTML User Program
proposal process. Research proposals are reviewed by a committee and
approved based on scientific merit, relevance of the proposed research
to the mission of DOE’s Vehicle Technologies Program, and feasibility.
Research is completed within 24 months and normally involves one or
more user visits to the HTML.

« The HTML is organized into six user centers, which are clusters of highly
skilled staff and sophisticated, often one-of-a-kind instruments for
materials characterization. OAK
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The HTML User Program - Objectives

e During FY2008 53 different organizations participated in the
HTML User Program on a total of 76 user projects. Projects
were focused on characterization of:

 Li-ion battery materials » Diesel particulate filters

o Catalysts » Functional materials

« Thermoelectric materials « Materials for H, production and fuel
cells

 Lightweight and structural materials

: , » Wear and tribology
» Materials for propulsion and power

generation e Other

« Materials for thermal management

Details about all of these projects can be found in the
FY2008 Annual report for the HTML User Program. OAK

RIDGE
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The HTML User Program - Approach

e Access to the HTML is provided through the HTML User Program proposal
process. Research proposals are reviewed by a committee and approved
based on scientific merit, relevance of the proposed research to the mission of
DOE’s Vehicle Technologies Program, and feasibility. Research is completed
within 24 months and normally involves one or more user visits to the HTML.

* Both nonproprietary and proprietary research is conducted within the HTML
User Program. There are generally no charges for nonproprietary research
projects, and users conducting nonproprietary research must agree to submit
research results for publication in the open, refereed literature. For
proprietary research, the user owns the research data and all costs at the
HTML are paid by the user based on DOE guidelines for ORNL costs. A
nonproprietary project is complete when the results are published in the open
literature and/or presented at a professional conference.
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Approach: Access to the HTML
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universities, and federal
laboratories.

The program has teo major

objectives:
User Centers 1. Provide researchers from ULS, industres and academis with acomss to & skilled =L 0
Dfract stall ard to sophisticated, often one-of-a-kind instruments for materials
- & e characterization; and
1. Assist in educating and training materials researcherns.
M 1 t User Support
A Enstruments availsble af the six user centers have extenshe capabdities for
R characterizing the microstructure, microchemistry, and physical and mechanical
. . properties of materials over o wide range of temperatures.
e Capabilities

Publications Mcrostredure analys Xeriry & newtron difraction {
Fact Sheats Rgichypl Strass Erigtion and wede testing

Thermooh wiical oroperties Thermegraohy

Professional Staff

HTML stalf provide assistance o users and have the fallowing responsibilities:
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Approach: Access to the HTML
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Approach: Access to the HTML

STANDARD USER AGREEMENT
NONPROPRIETARY
NO. UR-06-XXX

User Agreement

THIS AGREEMENT, entered into this the
UT-BATTELLE, LLC, (heremafier called "C
the Oak Fidge National Laboratory under Cont

UNITED STATES OF AMERIC A (hereinaft To

APPENDIN A

the UNITED STATES DEPARTMENT OF |

ARTICLE I — SCOPE OF SERVICES

Subyect to the terms and conditons set forth bel
designated emplovees or representatives (hereir

User Agreeinent Mo.
between
UT-BATTELLE, LLC

and

collectively, as the context suggesis) of User ce
and/or meaterial (heremafter referred to as the "

(USER)

attached hereto and hereby made a part of ths 4
ARTICLE Il — COSTS

Upon request by User and at the Contractor's di
provided 1o the User. Should such support be p
assigned to User support functions on its payro
services will be paid by the User 1o the account
as set forth in Appendix 4. Any mvention oo

of other Intellectiual Property which they inay
support services (which are intended to be non-
of Contract No, DE-ACO5-000R22725,

and/or mformation for the following purpose:
Facility: : Purpose:

made a part hereof
Please complete all applicable fields

Pursuant to the above-identified User Agreement and sulyect to the terms and conditions stated
therein, UT-Battelle shall provide, furnish. or otherwise make available to duly anthorized
employvees or represemtanves of User the following facihities, equipnent, services, material

D) Apphicable: 1f the box o the left is checked. then the Export Control Agreensent (Atachment A) is incorporated herein and

ARTICLE III — BILLING

Extimated Time of Use: Intermitient

The Contractor wall invoice the User for User s Cous
intervals and to the billing address specified the

Term: Bilkting adddress

accordance with instructhons furmished therewith.

7 Managed by UT-Battelle
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Approach The HTML is organized into 6 User Centers
T e\

Residual Stresses Thermography & Tribology Research
Thermophysical Properties OAK
RIDGE
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The HTML User Program - Accomplishments

Oak Ridge Mational Laboratory

High Temperature
Materials Laboratory
User Program

HTML User Program
FY2008 Annual
Report

21** Annual Report
October |, 2007 - September 30,2008

OAK
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y | Metalsa ch i idual f
Q/iMetalsa etalsa characterizes residual stresses from

Qualityas a way of hole-cutting process in truck frame rail sides

Research problem: Metalsa is seeking to reduce the weight
of structural components for heavy trucks. Specifically

they want to correlate hole-cutting manufacturing
m processes and choice of steel for heavy trucks rail sides,
with the magnitude of residual stress and fatigue life.

(Image courtesy of Metalsa)

e Distribution of residual stress extends from the edge of the hole
out to ~ 8 mm. Highest residual stress values are in the hoop
direction for all hole-cutting processes.

e Residual stresses from plasma cutting are highest in HSLA steels,
while laser cut stresses are higher in heat-treated materials.

e Thermal processes (plasma and laser) result in higher values of

residual stress than drill or punch methods. )
P Dr. Villlasana of Metalsa mounts a

e The weight of frame rails can be reduced by as much as 200 |bs per plate test specimen for through
truck. This represents as much as 30,000,000 Ibs of steel savings thickness strain mapping at NRSF2.
per year for Metalsa.
OAK
RIDGE
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John Deere studies residual stress

@ JOHN DEERE distribution in welded structures

structures.

Research problem: To determine the impact of residual stresses on the fatigue life of welded

Eric Johnson of John Deere
positioning a welded “T” plate for
neutron diffraction at NRSF2.

11 Managed by UT-Battelle
for the Department of Energy

Life prediction models currently
available for welded structures
neglect crack propagation.

It is estimated that by taking into
account crack propagation in life
prediction models, it is possible to welded structures are used in
reduce the thickness (weight) of scraper tractors
many components at least by 10%. (Image courtesy of John Deere)

Comparison of fatigue data and life prediction models
incorporating residual stresses and crack propagation isin
progress. The validation of such models will enable their
use to design lighter and more durable welded structures
and components for on- and off-highway vehicles.

OAK
RIDGE
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ORNL is working with tractor manufacturers to improve
manufacturing processes

John Deere Studies the Residual Stress
Distribution in 1400-Ib Road Grader Gears

EN JorHNDeerRE

John Deere engineer Tom Mauger and ORNL
researchers Cam Hubbard and Bart Bailey OAK
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ORNL is working with tractor manufacturers to improve
manufacturing processes

ORNL and John Deere Studied the Residual Stress

Distribution in 1400-Ib Road Grader Gears "%‘ JOHN DEERE

« Residual stress distribution in gear determined by X-ray diffraction using
ORNL'’s large sample X-ray stress goniometer

* The results of this investigation have led to improvements in manufacturing

to enhance component reliability OAK
'RIDGE
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OAK . . .
RIDGE Time-dependent residual stresses in

T — friction stir welds of 6061-T6 alloy

Research problem: To correlate residual stress changes with the evolution of long-term
microstructure (e.g. precipitation) in friction stir welded aluminum alloys

e Using neutron diffraction techniques, it was found

1] T 1 [
i i that residual stresses following friction stir welding
Sl | | do not age after about 80 hours. This assures that
§ ¥ § : 3 | friction stir welding can be used in vehicle assembly
'_:': 1600 T i processes without concern for detrimental long-
i . | } 1 term ag.ing and changes in mechanical and fatigue
5. a z ; 1| properties.
L 1] 2
3 00 g 1 ° Controlling aging behavior and reduction of residual
i stresses due to friction stir welding (FSW) would
s 30 00 1000 100 accelerate the use of light-weight aluminum alloys in
Time (hours) auto body structures and lead to greater energy

savings.
Change in longitudinal residual 8

strain in center of stir zone.

OAK
RIDGE
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ORNL is working with auto manufacturers to reduce the
weight of vehicles

Hui Ping (GM), John Lasecki (Ford) and
Mike Starbuck (ORNL)

15 Managed by UT-Battelle
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» Fiber-reinforced composites will enable

lightweight, fuel efficient vehicles.

The properties of these materials are very
sensitive to strain rate and such information
IS needed to predict the crashworthiness of
vehicle incorporating these materials

Ford and GM engineers worked with ORNL
researchers, through the HTML User
Program, to determine the rate-dependence
of the tensile response of off-axis graphite-
fiber reinforced epoxy matrix composites with
three different fiber orientations (25, 45, and
60 degrees) at cross-head speeds between 1
m/sec and 18 m/s.

The results from this project will enable the
design of safe, lightweight vehicles.

OAK
RIDGE
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TENNESSEE

KNOXVILLE

In situ monitoring of carbon fiber morphology
during stabilization and carbonization

precursors

Research problem: To determine the range of conversion parameters where critical
morphological changes occur during various steps of carbon fiber production using low-cost

=

Morphological evolution determined by X-ray
diffraction during heat treatment of as-spun PAN-
based fibers under controlled thermal and
environmental conditions

16 Managed by UT-Battelle
for the Department of Energy
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Replacement of steel and aluminum body
panels and chassis components with
structurally equivalent carbon fiber-
reinforced composites offers up to 68%
weight reductions and 40% fuel savings.

The effect of applied tensile stress during
conversion on the morphological evolution
of polymeric carbon precursors is being
investigated.

Results from this project will help identify
the optimum carbon fiber processing space,
and enable the commercialization of low-
cost carbon fibers.

OAK
RIDGE

National Laboratory



S . .
Evaluation of Recycled Carbon Fibers

Materials Innovation
TECHNOLOGIES

Research problem: valuate strength retention of carbon fibers recovered from scrapped
or recycled composite pieces

e Materials Innovation Technologies is developing processes
to recover carbon fibers from scrapped and recycled
composites.

* Materials Innovation Technologies estimates its process
can recover and reprocess carbon fibers for less than 50%
of the cost of virgin fibers.

e User activities at the HTML have been focused on the
tensile evaluation of single fibers, according to ASTM test
method C1557 and on the characterization of the fibers’
surface and fracture surface using an environmental
scanning electron microscope.

David Haack testing recycled
single carbon fiber in tension.

* Successful recovery of carbon fibers from rejected or
recycled parts could help reduce the cost of carbon fibers.

OAK
RIDGE
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BROOKHIVEN BNL studies electronic and crystal
NATIONAL LABORATORY  orructure of cathodes for Li-ion batteries

Research problem: To investigate the changes in electronic and crystal structures for both uncoated
and carbon coated LiFe;/,Mn, ,Co, 4Ni, ,PO, cathode materials during charge-discharge cycling

55 r—

Phase3 |

* Upon charging (i.e., Li m"_ e 1!3_?4.]“1{?:«.__1}6__
deintercalation), the reflections i HH‘*
of the new intermediate phase 2 GF a
appeared at slightly higher 2 0 ; e
then the structure transformed 2/
to the final phase 3 of the fully M
delithiated compound. o
* While the position of reflections 0 o 8 0 e 20

45 -

40

Voltage ( Vvs. Li'/Li)

354

o] 104
9
8
74
6
5
|3
2 |-
1

|
Specific capacity (mAhg') L L L —
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from phase 1 does not change =150

noticeably, the reflections from First charge curve of carbon-
phase 2 and 3 are clearly moving coated LiFe, ,Mn, ;,Co,/,Niy/,PO, In situ synchrotron x-ray diffraction (XRD) patterns

toward higher angles, indicating a of the carbon coated LiFe, ,Mn, ;,Co, ;,Ni,,,PO, for
solid solution region the 2 0 angle range which included the (020),

(131), and (211) reflections. The numbers marked
* Detailed structure analysis about these phase transitions is in progress. beside the patterns correspond to the scan

Temperature-dependent XRD studies will also be conducted at numbers marked on the charge curve.
different charge states.

* This EERE-funded work at BNL will enable the development of safer
lithium-ion batteries for EVs and PHEVs. OAK

RIDGE
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GM characterizes filled skutterudite materials
for waste heat recovery applications

Research problem: To determine the thermophysical and transport
properties of filled skutterudites as a function of temperature.
Assess the effect of double- and triple-filling on properties.

Double-filling leads to a significant reduction in thermal
conductivity without deterioration of power factor.

GM'’s Dr. Jihui Yang using
ORNL’s ULVAC system

Values of thermophysical properties obtained at the HTML

for thermoelectric materials synthesized by General Motors
2.0

. iﬁiﬁ:j’;g.m ' ' ' ' are comparable to values obtained by the University of
15| v roilyos '&j) - Michigan for the same materials.
B 0 e ot e o IV s . .
W v i 452%2;;%?"2*5 e Will utilize HTML’s aberration-corrected electron microscope
05} n,xj‘f_fir@“ﬁ& 1 (ACEM)) to image with sub-Angstrom resolution the crystal
A = S structure of skutterudites.

. 200 300 400 5{I)0 612.)0 700 800 900

= i * The transport properties obtained through this user project

ZT of double-filled n-type skutterudites have helped the GM team to select materials for waste heat
(BaXYbyCo4Sb12), showing improved power generators.

properties over single-filled structures

OAK
RIDGE
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YilelZ YN\ Iy Nea  Effect of thermal cycling on the mechanical
SRS RRRE properties of LAST and LAST-T thermoelectrics

Research problem: To characterize the physical and mechanical properties of lead-antimony-
silver-tellurium (LAST) and lead-antimony-silver-tellurium-tin (LAST-T) thermoelectric materials.
To assess the effect of thermal cycling on those properties.

e Resonant Ultrasound Spectroscopy was used to determine the
elastic constants of LAST materials as a function of temperature.
Measurements were performed before and after thermal cycling.

* The results of this investigation will provide valuable design
information to minimize thermal stresses and enable the
development of durable and reliable thermoelectric generators
to produce electricity from waste heat.

W

) 1 O PbTe-0.031% Pbl_ in this study: heating/cooling b O 1 O PbTe-0.031% Pbl, in this study: heating/cooling

@
o

. Linear least-squares fitting to Eq. (2) —— Linear least-squares fitting to Eq. (4)
& ! 24
Q = =
~ 554 o By
5 ” % 22 ‘Q’\—
3 | g
. . g 50 % 20 sKm\Q
Graduate student Jennifer Ni uses o | H a=
the infrared (IR) set-up to thermal 3 el . 5 1 \R\m\
. . > = L e
cycle thermoelectric materials. , a o
300 400 500 800 700 300 400 500 600 700
Temperature (K) Temperature (K)

Temperature dependence of Young’s and Shear Modulus for O
PbTe thermoelectric materials. AK
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S Mississippi State measures temperature increase
UNTVERSITY during deformation of magnesium alloys

Research problem: To develop models of the plastic behavior of a wrought magnesium alloy by
understanding the thermodynamics of the deformation processes

e Accurate models for dynamic events (e.g.,
manufacturing processes and crashing events ) are
needed for magnesium.

* Modeling of magnesium alloys is difficult because of
their highly anisotropic behavior.

* The effect of loading rate on the compressive behavior
of AZ31B (in rolling and normal directions) was
investigated. Twinning was found to be the dominant
deformation mechanism in the rolling direction; slip
was the dominant deformation mechanism in the
normal direction.

Time =0 = Tirres = 0,021 » Time = 0.0 » Teme = G8E) = Thme = .idd =
n 1 1 e Heat generation was anisotropic, and localized
2 » > " temperature increase was observed at the onset of

TmesOss  Tieet003s  Times0M0s  Tees004ts  Tenes0842s failure resulting from shear concentration.

Infrared image of test specimen during

loading in compression. OAK
RIDGE
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ORNL is working with auto manufacturer to characterize
Improved magnesium alloys

« Toyota Technical Center USA is developing
metallurgical processes that involve high
magnetic fields.

* Dr. Justin Clark of Toyota Technical Center
USA worked with ORNL researchers,
through the HTML User Program, to study
the precipitation kinetics of solution annealed
AZ80 magnesium alloy at a series of
isothermal aging temperatures utilizing
HTML’s quenching dilatometer.

* The project resulted in a baseline model for
subsequent work incorporating magnetic
fields*, that could induce faster precipitation
kinetics and lead to shorter times at heat
treat temperatures, resulting in energy

Dr. Justin Clark of Toyota Technical Sav|ngs and lower costs.
Center USA

* CRADA project with ORNL OAK

RIDGE
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NTRC and UT-K investigate the effect of
aging on fully-formulated NOXx trap catalysts

after aging at elevated temperatures

Research problem: To analyze the size and structural change in lean NOx trap catalysts

Z-contrast STEM images of (a) fresh and (b) aged ,
LNTs show sintering of Pt particles with aging

23 Managed by UT-Battelle
for the Department of Energy

National User Facilities Organization Annual Meeting

Study of thermal deactivation mechanisms in lean
NOx trap (LNT) catalysts when aged by lean/rich
cycling in simulated diesel exhaust gases at 700,
800, 900, and 1000° C

Platinum sintering increases with increasing aging
temperature and number of aging cycles. Particle
growth is already significant at an aging
temperature of only 700° C. The average size of
Pt increases from 2.8 nm to 17.9 nm after aging at
700° C.

The reduction in NOx conversion after aging at
temperatures >900° C appears to be primarily a
result of surface area loss, with Pt sintering and
loss of active storage sites also contributing.

¥Ribcr
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Surface segregation and ordering in
Pt-Co fuel cell catalyst nanoparticles

Research problem: To characterize the microstructure
and thermal stability of Pt-Co nanoparticles used in
fuel cell catalyst applications

* Pt-based alloys such as Pt;Co are promising
candidates as catalysts for fuel cells because they
exhibit higher catalytic activity than pure Pt and
reduce the use of expensive Pt.

(left) Dark-field ACEM image of Pt;Co acid- leached
nanoparticle; (right) Dark-field ACEM image of Pt;Co ° Using ORNL’s ACEM’ Pt3CO nanopa rticles were

nanoparticle following heat treatment at 1000K. . . .
P 8 characterized after acid leaching and heat

treatments in vacuum at 1000K.

—_ reCo (Frn-3mi PE Pt P * This is the first time that Pt segregation has been
LAAG UL 9L 0L @ observed to occur on the surface of Pt;Co
:‘t:‘_‘““‘”‘i:"'i" Li."" Lit Lil‘,: t:‘: nanoparticles of ~5nm upon annealing at 1000K.
::t‘i_:‘i“"‘i:: L‘it"it httt e Understanding the origins of enhanced surface
LAA A A A LA AN activity of Pt;Co nanoparticles vs. pure Pt may lead
e ”‘gc?emgc o,g}c?najparticﬁg“-“-' to further improvements in affordable fuel cell

after annealing at 1000K. catalysts.
OAK
RIDGE
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Formation of Palladium-copper alloys for H,
separation studied by in situ x-ray diffraction

- '.-""
e S e S R T

X-ray scans of Cu-Pd bilayer film as a
function of time and temperature.
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The Cu-Pd phase diagram indicating the progression
from a Cu-rich surface layer to a fully evolved
60%Pd-40%Cu alloy.

25 Managed by UT-Battelle

Research problem: To better understand the formation
of palladium-copper alloys, which have been proposed as
a more sulfur-tolerant alloy for hydrogen separation
from syngas

This project focused on understanding the
conversion from a Cu-plated Pd film to the fully
reacted Pd-Cu alloy film.

The unique in situ high-temperature XRD
instruments at the HTML enabled quantitative
analysis of time-resolved data collected as Cu + Pd
precursor films reacted at high temperature to
form the hydrogen separation membrane alloy.

By understanding the kinetics of formation of Pd-
Cu alloys it will be possible to optimize the design
of membranes for hydrogen separation, which are
essential to the success of the proposed “hydrogen
economy.”

OAK
RIDGE
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'IMKEN Timken investigates rolling contact fatigue wear
Where You Turn modes for nanocomposite tribological thin films

clear understanding of its microstructure

Research problem: To improve the performance of wear-resistant coating based upon a

A micrograph of
multilayered
W(C/a-C:H coating on steel.

26 Managed by UT-Battelle
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Coating samples were fabricated using a plasma
discharge vapor deposition process at either
Timken’s Technology Center or a scaled-up
production facility.

A TEM analysis revealed that the microstructure
and architecture of coatings synthesized
according to the scaled-up processes were similar
to those synthesized in the laboratory.

Coatings were found to have excellent adhesion
to the substrate under high contact stresses.

The durability of mechanical component
tribological surfaces can be improved by reducing
friction and improving wear resistance.

OAK
RIDGE

National Laboratory



ORNL is working with diesel engine manufacturers to
iImprove fuel efficiency
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« Caterpillar is working with ORNL, through the
HTML User Program, to assess the feasibility
of using ceramic exhaust valves (Si;N,) to
Improve the efficiency of diesel engines

* The determination of residual stresses in
Si;N, exhaust valves using X-ray diffraction
has allowed the identification of optimum
manufacturing processes for ceramic valves

Caterpillar engineer
Nate Phillips

OAK
RIDGE
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Determining nature and cause
BATEHP“.LAHE of staining on engine bearings

Aluminum alloy bearing Following shipment from the factory, engine
(with overlay) journal bearings developed a spotty reddish

brown discoloration on the bearing face.

These bearings were rejected by Caterpillar

guality assurance and its dealers, resulting in a

ek Y temporary parts shortage and high warranty

material costs.

i T At the HTML, high-resolution x-ray diffraction

el scans of the discoloration revealed it to be lead

formate hydroxide, indicating reaction between

a carbonate in the final rinse water and the lead

in the bearing.

Experiments showed the residue would not form

if distilled or de-ionized water were substituted

for the relatively hard process water.

Caterpillar was able to resolve the problem and

avoid further losses.

Caterpillar senior management chose this project to
receive one of its quality awards in 2008. OAK

RIDGE
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S

<~ Capst i i i )
:3/));%5 ki Capstone characterizes microturbine hot section components

Research problem: Determine the detrimental effect of microturbine operating conditions
on the HR-120 alloy recuperator core and stainless steel components

e Capstone has tested HR-120 alloy samples from a
microturbine operating at ~100° F above the specified
Turbine Exit Temperature (TET). Samples are removed
from the engine approximately every 1,500 hours for
characterization at the HTML.

e Specimens that had accumulated ~17,500 hours of
exposure and were examined using electron microprobe
elemental mapping. It revealed the presence of mixed
oxides of Fe, Mn, and Ni.

e The availability of durable microturbine components will
enable their widespread use in transportation applications.

Elemental mapping of HR-120 alloy ECOSaver IV hybrid buses equipped with Capstone turbines
recuperator core sample showing exhibit up to a 100% improvement in fuel economy over a
mixed oxides of Fe, Mn, and Ni. . . . .
traditional diesel bus, which equates to annual fuel savings
of up to 6,000 gallons per vehicle.
OAK
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User Project with GEO, Technologies

Research problem: To understand the relationship
between the microstructure and mechanical and
thermal properties of fibrous diesel particulate filter
materials (SIC, mullite).

Approach: Utilized techniques developed at the
HTML to prepare test specimens of porous materials
and determine their fracture toughness and thermal
conductivity. Utilized scanning electron microscopy R
to characterize the microstructure of these materials. Tim Gordon of GEO,
Technologies sets up a
Implications: The development of tough, cost- gf‘tcrf:rﬁlmfhamcs test
effective diesel particulate filters with lower pressure |
drop for higher engine efficiency.

OAK
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User Project with GEO, Technologies
Accomplishments
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5 ~ | GEO2Z fibrous substrates exhibit high fracture
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Future Work

Continue working with industry and universities to support the mission and
goals of the Vehicle Technologies Program

Milestones for FY09

Milestone. Complete the installation of new state-of-the-
art laser flash thermal diffusivity apparatus and differential
scanning calorimeter to determine the physical properties
of materials.

On Track

Milestone. Complete three user projects dealing with
characterization of materials for Li-ion batteries.

On Track

Milestone. Develop capabilities to perform in situ
microstructural observations of materials for energy (e.qg.,
thermoelectrics, Li-ion batteries) using electrons, X-rays
and neutrons.

On Track

OAK
RIDGE
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Summary

« The HTML is a National User Facility that supports the missions of DOE, EERE and
the Vehicle Technologies Program in particular, by working with industry, universities
and other national laboratories to develop energy efficient technologies that will enable
the U.S. to use less petroleum. The HTML User Program contributes to the
achievement of all the goals of the Materials Technologies subprogram by providing
expert materials characterization and analysis equipment, expertise, and services.

* During FY2008 the HTML User Program managed 76 user projects with 53 different
organizations (industry, universities, national laboratories). The projects addressed a
wide range of materials technologies including materials for lithium-ion batteries,
thermoelectric materials, catalysts, lightweight and structural materials, diesel
particulate filters, materials for H, separation, H, production and fuel cells, materials for
thermal management, materials for propulsion and power generation, functional
materials and wear and tribology.

« The HTML User Program and the capabilities at the HTML (highly skilled staff and
sophisticated, often one-of-a-kind instruments for materials characterization) are a
tremendous National asset. The HTML User Program aspires to be an integral part of
the success of the Vehicle Technologies Program.

OAK
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/qutalsa Testimonial

Quality as a way of life

“We decided to pursue a user project at ORNL’s High Temperature
Materials Laboratory because of the high level of expertise and
equipment HTML had available for conducting research in the area
of residual stresses. From the analysis of the results obtained in
our user project at the HTML it is expected that the weight of
several of our current frame rails can be reduced by 10%-20%,
which translate to as much as 100-200 Ibs per truck for the frame
rails alone. If we extrapolate to an annualized basis, this could
represent as much as 30,000,000 Ibs of steel savings for Metalsa
clients.”

Sean Fleming
Product Innovation Manager
Metalsa Roanoke, Inc.

June 2008
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' GEQEQ‘ Testimonial

Technologies™

“GEOQ, is a startup company based in Boston and funded exclusively by angel investors and venture capitalists.
We believe that using ceramic fibers instead of powders that are typical with our competitors will enable GEO,
diesel particulate filters (DPFs) to break the strength-porosity compromise that our competitors all struggle with.

“As a small 25 person venture-funded company, GEO, doesn’t have the expensive specialized engineering and
scientific resources that are available to our large multinational competitors. One of the key questions that GEO,
needed to investigate, namely whether the GEO, fibers microstructure does in fact result in measurable strength
improvement, lies in an area that Dr. Shyam and Dr. Lara-Curzio and others at the HTML have recently worked
on. They have developed unique tools for sample preparation as well as testing not available anywhere else in
the world. | have to admit that | was rather shocked to discover, after contacting them, that not only were they
clearly excited about working with us on this project, but also they were willing and able to do so at no cost

to GEO,.

“My user visit in April 2008 couldn’t have been more productive and helpful in promoting the successful
commercialization of GEO, technology. The resources at Oak Ridge, including both the scientific instruments as
well as the deeply knowledgeable and experienced staff, are unparalleled. Working with them we were able to
improve, as we will describe in a forthcoming presentation, the value of GEO,’s fibrous microstructure. To
conclude | can only reiterate the important role HTML has had in promoting our commercial success. We are
currently in discussions with large-scale manufacturers who will soon bring GEO,’s technology to the market,
resulting in benefits to the environment and the economy.”

Timothy Gordon
Senior R&D Engineer
June 2008 OAK
RIDGE
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Testimonial

; “I am writing this letter to make you aware that Capstone’s success
in developing its leading edge technology is largely due to work we

v have been doing at ORNL, first as part of collaborations with ORNL
personnel through DOE’s Advanced Microturbines Program, and
more recently through the High Temperature Materials Laboratory
(HTML) User Program at ORNL.

“It is not only the unique characterization techniques that attracted
us to ORNL but also the expertise and knowledge of their staff. The
HTML User Program provides a unique opportunity to researchers
to work side-by-side with leading experts on world-class instruments
to analyze our materials and to understand the mechanisms
responsible for their degradation.

“A current product concept under development at Capstone is our
ICR (intercooled and recuperated) microturbine for future truck and
bus propulsion. Much of the technology and lessons learned from
Capstone’s research at the HTML on its current microturbine
products will transfer to its next generation design. Capstone will
look to the staff and facilities at ORNL, and at the HTML in

particular, for assistance with a new higher pressure recuperator, a
ceramic turbine wheel to operate at higher temperatures and reliable
o variable vane turbine nozzle to achieve high efficiency over a wide
oy ,,F operating range.”

Mark Gilbreth
Executive Vice President, Engineering and Chief Technology Officer
Capstone Turbine Corporation

July 2008 OAK
RIDGE
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Publications and Presentations

Publications and Presentations Related to HTML User Proposals
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Overview

Budget

The FY2008 budget for the HTML was $6,072,283 and was
allocated as follows:

*$1,567,500 for capital equipment purchases
53,879,483 to support staff participation in user projects
*$626,000 for the operation of the user program

Users cost-share user projects through:

1) direct involvement with HTML staff members during the
development of the user project;

2) funding their travel to the HTML to perform research;

3) costs of materials provided by the user and the research
performed prior to the user project;

4) subsequent collaboration with HTML staff members to
analyze and publish the results.

38 Managed by UT-Battelle

for the Department of Energy
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Partners

During FY2008, the HTML User Program managed
76 user projects from 53 different organizations.
Organizations that participated in the HTML User
Program are listed in the appendix.

The HTML also supports the education and
preparation of a new generation of scientists and
engineers. During FY2008, students and
professors from 32 universities participated in the
HTML User Program. Four of those students
received their Ph.D. degree in FY2008 based in
part on research performed through the HTML
User Program.
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