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Objective

To develop, characterize and transition
Innovative materials and material
monitoring systems that address the
critical needs of the Armed Forces.



“Instead of taking our solutions and looking
for problems, we takgour materials
problem and create the best solution.”

Leadership

TRI/Austin, Inc. is a small business
that has been providing materials

research, evaluation and development

services for 25 years. We have
developed a variety of innovations
that are now commercially available,
including nonskid coatings for
aircraft carriers, protective coatings
for electrical connectors, an
environmentally friendly lead
substitute, and a new aircraft
adhesive.

Mission

TRI/Austin conducts applied research
and product development in the areas
of advanced materials, composites,
polymers and material health
monitoring systems using a staff of
highly qualified personnel to meet
unique customer needs and
requirements worldwide.

Statement

Company Vision

Our vision is to be a materials
technology innovator and to quickly
commercialize superior technologies
to support the warfighter. To ensure
successful commercialization of our
proprietary technologies, we
carefully select strategic partners to
transition innovations in advanced
materials, composites, polymers and
material health monitoring systems.

Values

TRI/Austin honors our commitments
to our customers. We foster an
environment where responsiveness,
independence, initiative, and
diligence are rewarded. Our
scientists and engineers are
encouraged to fully understand the
problem in order to provide the best
solution



Core Competencies

Polymer and composites knowledg We understand
material chemistries, formulation, manufacturing,
characterization and nondestructive evaluation.
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Problem solving. We work on the more challenging
- materials problems presented by the demandingamyilit _
environment. We've been able to develop matetiaiShave _
- higher performance and are more envrronmentaldgnﬂiy
R "than products developed by much1arger Iabs i ol v



Materials Qualification. We have developed, tested and
qualified numerous materials for military use. Quugh-
Grip® nonskid coatings are now on QPL lists and
commercially available via one of our partners.

Contract Research. TRI/Austin conducts research and
provides deliverables in a timely manner. We héee t
financial and personnel structure in place to wefflciently
as a government research subcontractor.
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Flexibility. Being a small business, we are. able to quickly
adjust to your changing requirements. Sy

_ "Tear'ning We have teamed with techhology experts,
~_ commercial manufacturers, and prime contractosotee -
o '__.problems and commermahze the solutlons
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Composite Components

The demand for Composite materials
Is increasing rapidly due to their
beneficial characteristics:

Lightweight

Corrosion Resistance

High Strength

Part Count Reduction

Lower Total Ownership Costs

(TOC)
TRI's composites capabilities cover
the spectrum from materials
development to final production, and
include resin formulation, materials
selection, solid modeling, finite
element analysis, structural analysis,
materials testing and characterization,
and manufacturing.

Custom Formulation

TRI leverages our polymer chemistry
group to develop custom resin
formulations for demanding
applications. Composite material
systems have been developed to meet
fire smoke and toxicity requirements.
A UV curable resin has also been
successfully formulated for use in
aircraft repair and construction.

Materials Selection

The intrinsic nature of composite materials
offers a multiplicity of material choices

and manufacturing processes for any
prospective application. At the out:
materials selection is influenced by the
chosen manufacturing process, and the
requisite material and mechanical
properties needed to satisfy the de
requirements. In many cases, there are
multiple design solutions, materials
options, and fabrication methods that can
satisfy the requirements of the application.
TRI then examines each alternative on the
basis of performance, manufacturing
requirements, and cost. TRI develops or
selects the optimal materials to address
specific service challenges such salt water,
hydrostatic pressure, chemical challenges,
and thermal cycling.

Solid Modeling & Finite

Element Analysis

TRI/Austin has the capability to design and
analyze composite structures using the latest
3D solid modeling and finite element analysis
(FEA) software, including SolidWorRs
COSMOSM™ and CompositePro software.



Structural Analysis

Structural analysis is vital during product
development for the evaluation of a
candidate designs. The analysis
determines if the design can meet
requirements under the most stringent
working conditions.

TRI/Austin engineers are experts at
composite structure analysis in-house,
using both classical and computational
analytical methods. We employ best-in-
class computational tools to perform
numerical structural analyses, including
linear static stress and displacement,
buckling, natural frequency, thermal
cycling, nonlinear stresses, fatigue
cycling, and shell analyses. In addition,
we have developed relationships with key
consultants who can provide structural
analysis support in more specialized fields
(e.g., analysis of structures exposed to
unusual environments such as underwater
explosions or electromagnetic fields).

Fabrication Laboratory
Production prototypes can be fabricated
using filament winding, hand layup, ultra
violet (UV) cure (glass reinforced
materials), compression molding and
VARTM. Example project areas include
compression molding of pipe couplings,
filament winding of pressure vessels, and
UV cure composites for aircraft repair.

Left: Portion of a
Countermeasure
Launch Tube

Right: Dynamic
Shock Analysis of a
Countermeasure
Launch Tube.

Product Highlights

ThermaSafe™ Composite Systems
Significant weight savings on Navy ships
and submarines can be achieved by
switching to composites, but stringent
shipboard fire standards must be met.
TRI's ThermaSafe™ composite material
was developed under the NAVSEA PEO-
SUBS SBIR program, and meets the
demanding MIL-STD-2031 fire, smoke,
and toxicity test standard for use inside the
pressure hull of submarin

Submarine Towed Array Composite
Outboard Sensor Assembly Housing
TRI/Austin is nearing completion of a two-
yearDoD Cost Operational and Support
Savings Initiative (COSSI) project to
replace the submarine towed array metallic
Outboard Sensor Assembly (OSA) with an
injection molded polymer composite
version. The design approach used in this
project replaces the current he:¢
expensive, machined Monel housings with
lightweight, inexpensive, injection molded
glass fiber reinforced polymer composites,
thereby reducing the procurement cost of
the OSAs by a factor of three. Six
prototype compositOSAs have been
fabricated and have passed qualification
testing at the NUWC Newport Division.
The projected cost savings is $20 million
over a 20-year life cycle in the U.S. Navy
submarine fleet.
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Materials

Characterization
We have a fully equipped laboratory
to perform physical, chemical and
thermal testing. Some tests include
Physical properties, including
tensile, compression, flexural,
fatigue, impact, shock, creep, and
stress relaxation
Degradation of polymer materials
Corrosion
Saltwater / Salt Spray / UV
Chemical permeation and
penetration
Thermal analysis
Shelf life
Biological growth
Hydrostatic pressure
Accelerated life
TRI has extensive experience with
ASTM, NACE, and other test
standards. TRI scientists can also
develop custom test methods to
provide information specific to your
unique challenges.

Marine Reliability Testlng
We also have 25 years experience in determining
expected marine service life. With AccelerateceLif
Testing (ALT), 1 month of lab testing can equal tme
two years of aging. Marine Stress Screening Can:
Eliminate Infant Mortality Failures
Shake Out Design Shortfalls
Insure Marine Operability/Reliability
All methods are traceable to ASTM and NACE.

Health Monitoring & Non

Destructive Evaluation (NDE)

Our scientists have over 100 years combined NDE
experience, specializing in

Ultrasonics,

Acoustic Emission,

Eddy Current, and

Microwave Techniques.
They are also knowledgeable in other techniquels suc
as PT, RT, IR, and NMR. TRI NDE specialists
routinely evaluate different NDE techniques to
determine which is the best approach for a pagicul
application. In situations where current techngjde
not suffice, TRI also performs R&D to develop new
NDE and health monitoring methods and hardv



TRI also provides NDT/NDE expertise to
AMMTIAC as part of a subcontract to Alion
Science and Technology. AMMTIAC has the
world’s largest NDE database and a delivery
order contract vehicle for NDE work. Services
include referrals, answers to technical
guestions, round robin testing, and develop-
ment of application specific NDE solutions.

Product Highlights
Reliability of Underwater Connectors

(MIL-C-24231 and MIL-C-24217)

The Portsmouth connector is the most
commonly used underwater connector on
ballistic missile submarines (SSBNs). Due to
electrical connector failures, submarines have
required dry-docking as often as every two
years. TRI performed shipboard inspections
and laboratory connector failure analyses to
identify possible failure mechanisms, and used
accelerated life testing (ALT) and development
of design modifications. Cathodic delamination
of the rubber to metal bond in the connector
can occur when the electrical field used in
cathodic hull protection systems induces
hydroxide ion formation at the bond interface.
TRI developed and commercialized a solution
to this problem that involves a nonconductive
coating (NCC) formed from a plasma spray
ceramic and polymer sealer. TRI's Bond-Coat
is now a fleet required standard for submarine
MIL-C-24231 and MIL-C-24217 connectors.

It is also used in down-hole connectors,
offshore applications, and in other harsh
environments that challenge rubber to metal
bonds.

Composite SHM for Aircraft

Under funding from the Navy and Army SBIR
programs, TRI is developing small lightweight
systems to monitor the health of composites. It
continuously monitors, collects and processes
data in near real time using acoustic emission.
The composite health diagnosis is completed
within a few seconds and stored for download
at the next inspection period. This lightweight,
miniaturized, distributed monitoring system
also has the potential to be adapted to metallic
health monitoring.

Detecting Corrosion under Paint
Currently, aircraft must often be depainted to
enable inspection for hidden corrosion. |If
hidden corrosion is found, it may have
progressed to the state where the aircraft skin
must be ground down until it is gone,
sometimes rendering the skin unusable. Under
funding from the Air Force SBIR program, TRI
is developing a system which can locate
corrosion hidden under paint without de-
painting and determine pit size and depth. This
enables the maintenance crew to determine up
front if there is corrosion and if so, whether the
skin should be ground for repair or replaced.

Left: Filled waveguide data for two
corrosion pits under paint.

Above: Images of tapered waveguide data
for corrosion pits under paint.



Our Customers

TRI/Austin, Inc. primarily serves the governmemtgdising on the
military, but has also done research for the corsrakesector. A
sampling of our government sector clients aredistelow.

Air Force Research Laboratory
Army Corps of Engineers

Army Materials Technology
Laboratory

Army RDT&E

Army Redstone Arsenal

Army Research Laboratory

Army Research Office

Army TACOM

Army TACOM-ARDEC

Defense Electronics Supply Center
Defense Supply Center Columbus
DOT FHWA

Marine Corps Systems Command
NASA Langley Research Center
Naval Air Systems Comma
Naval Air Warfare Cent

Naval Facilities Engineerir
Command

Naval Postgraduate Sch

Naval Research Laboratc

Naval Sea Systems Commi
Naval Surface Warfare Cen
Naval Undersea Warfare Cer
Navy Aviation Depc

Navy Ships PartControl Center
Office of Naval Research
SPAWAR




Our Partners

TRI/Austin, Inc. is committed to bringing solutiotssour military
clients. Being a small company, this requiresabidty to team with
technology leaders, prime contractors and commniezraieon partners.
The strategic use of teaming enables TRI to craadebring to market a
product that meets the demanding requirementseafthtary. Careft
selection of commercialization partners also erstuk support of the
product. Listed below are a few of the technolEaders, prim
contractors and commercialization companies witbnwi RI/Austin
has partnered.

Technology Partners Commercialization Partners
Boeing Providing technical assistance W.W. Henry: Licenses an

on the Corrosion Under Paint monitor. environmentally friendly rubber
The current system is being designed to cement developed.

work with Boeing’s MAUS systems.

Ecomass® TechnologiesJoint
venture with TRI to produce and sell
Ecomass® compounds.

Stewart & Stevenson Provided
technical requirements for the
development of a composite drive
shatft.




Company Profile

Founded in 1975 by Dr. J. Scott Thornton, TRI srall business specializing in
engineering material solutions for defense and gouent applications. Over 70
scientists, researchers, and support personnerpedpplied research, product
development, and testing in a wide variety of pbgisand organic sciences.
TRI/Austin's areas of recognized technical expertislude: materials science,
composite materials and products, environmentaliymiant alternative material
development, adhesives, polymer science, coatnuygjestructive testing,
accelerated life testing, reliability engineeriagd specialized instrument
development. TRI/Austin performs contract researmth development, and
product development for DOD, other government amehfe industry, as well as
operating certification testing laboratories fonqgmessed air, geosynthetics and
protective clothing.

The principal laboratories of TRI/Austin are locaten 40-acres in the Hill
Country west of Austin, Texas. TRI/Austin occupileiee buildings with a
combined floor space of 21,200 square feet.

Masters
13%

Doctorates
19%

Bachelors
46%

Non-Degreed
Administrative
3%

Non-
Associates Degreed

Degree Technical
6% 13%

Above: Graph’s showing degree specialties andddoe TRI/Austin
personnel.



Core Advantage

TRI/Austin is committed to bringing the best sabui to the United States Armed
Forces. To find the best solutions, we are nohddo any particular material or
technology. By exploring new technologies we amestantly expanding our
solution set.

We are particularly adept at developing polymer emahposite materials for the
harsh environments such as those found at seaddition, we are often able to
formulate solutions that are more environmentallgridly than existing solutions
and improve overall performance at the same tiWWe. understand how to qualify
materials so these solutions can be more quicktoged and utilized in the field.
We have a huge repository of nondestructive evialm@formation and operate
the world’s largest NDE database.



Some of TRI's Technologies

Commercially Available

ecoOMASS® compounds- lead free compound with the same density as |&éb used for
radiation shielding and custom density applications

Tough-Grip™ nonskid coating — developed for the general and landing areas bt
carriers. First zero VOC coating to meet MIL-PRKG&4.

BondCoat— used on submarines, undersea and oilfield agiaits to protect rubber to metal
bonds from cathodic delamination and harsh enviemts

Low VOC rubber cement— Developed for use in the bonding of gasketsr deals, bumpers,
heater boots, and other applications during Nawalraft maintenance and assembly operations.
Commercially available from W.W. Henry.

Commercialization Opportunities

LAHMP™ structural health monitoring system — Initially developed to monitor composite
structures in flight, this on board SHM system a&® accommodate other types of sensors to
perform a number of health monitoring functions.

Aircraft Battle Damage Repair Field Kits — Lightweight, high strength epoxy syntactic foam
developed to cover large areas. UV curable congsgin repair system that does not use hot
bonders and can be stored at room temperature.

ThermaSafe™ Composites- Composite material system that meets Flame, 8r&okoxicity
safety requirements for use on submarines.

LAHMP and ThermaSafe are trademarks of TRI/Audtn,



