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List of Technologies and Industrial Applications
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e Compressor/piping design: API or client specifications, new and retrofit o EHEHESETLIRI  EETEMERERA/ZITIRE

designs

e Plant engineering services: rapid response, trouble shooting, operational
improvements

o Gas flow measurement: meter calibration, station design

o Safety valve testing (production, pipeline, and refinery): to API/ISO and
client specifications

o Subsea wellhead system testing: ocean pressures & temperatures, APl and
client specifications

o Materials evaluation: fatigue and fracture in hazardous environments,
corrosion

o Turbomachinery design & testing: rotordynamics, performance, blade life

e Product development/testing: structural/fluid flow analysis, mechanical
design, environmental testing

o Failure analysis: root cause determination, rapid response

o Ballistic design and testing: blast-resistant structures, vehicle protective
armorment, aircraft bird strike testing

o Aircraft structural testing: FAA certification, life extension, fuel sloshing

o Analytical & materials characterization services: infrared spectroscopy
(TFIR), thermal analysis, atomic force microscopy, scanning Kelvin probe,
and calorimetry, Raman spectroscopic analysis

¢ Modeling and simulation services: computational fluid dynamics,
hydrocode simulation, hazard and consequence, corrosion, molecular
dynamics modeling

o Software products for structural integrity/life prediction: probabilistic
analysis, uncertainty quantifications, reliability
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Mechanical and Materials Engineering Applications
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¢ Qil and gas exploration and production: drilling hydraulics, downhole
equipment, flow assurance, materials selection/qualification/testing related
to tubulars, risers, and other components

¢ Oil and gas transportation: metering/gas analysis research, machinery
design/evaluation, sensors, corrosion modeling, pipeline integrity
assessment, mechanical damage assessment

o Aerospace and transportation: fatigue evaluation, remaining life
assessment, sensors, coatings

o Alternative energy generation: hydrogen storage/transportation, fuel cells,
nuclear reactor material performance evaluation, turbine materials
assessments

o Chemical process industries: corrosion monitoring tools, materials selection
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Specific Industries
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Steam and land-based gas turbine/power industry
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o Failure analysis
o Component life prediction/prevention of catastrophic failure

o R
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Thermal barrier coatings

Erosion-resistant coatings

Life extension methods/minimization of replacement cost and down time
Analysis of coating failure under simulated service conditions
Vibration-induced damage/damage mitigation
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Aircraft gas turbines
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Failure analysis

Life estimation/modeling/software

Life extension beyond manufacturer limits

Inspection methods/frequency of inspection

Probabilistic aspects of anomalous material failure/prevention of
catastrophic failure

Erosion-resistant coatings
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Hydrogen transmission and storage industry

RRTL , SSERAKER

Measurement of solid-state hydrogen storage capacity
Hydrogen gas metering/measurement technology
Hydrogen transmission line safety

Catalyzation of carbon nanotubes for hydrogen storage
Large scaled, low Pt loading catalyzation of membranes
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Offshore oil and gas development

BRI , BBEMUARRASHI R

Testing of drilling materials and joining methods under realistic
environmental conditions (sub-ocean floor temperatures and environments,
such as brine/H,S/CO,)

Life analysis/fatigue/fracture/intrinsic flaw distributions/environment/
temperature/probabilistics

Testing of full size structures/realistic sour-gas environments

Reliability experiments on welded reeled risers

Software tools/qualification of reeling installations

Assessment of reeled riser plastic flow/remaining fatigue life/seawater or
salt environment

Multi-phase flow; flow assurance, downhole equipment, metering,
pumping and instrumentation

Acceptance criteria for defect inspection in welded reeled risers
Reliability assessment of gas/liquid transmission and distribution
lines/corrosion

In situ transmission line corrosion sensors

Corrosion mitigation in transmission lines
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Automotive industry
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Hard coatings for cutting tools (gear cutters, milling tools, etc.) for
increased life and reduced cost

Hard coatings for punches and dies, stamping dies, cast molds, and foundry
Components (gears, pistons, piston rings, connecting rod, wrist pins,
tappets, valves fuel injectors, etc.) hardening by high speed nitriding or
hard coatings for improved performance

Coating and paint degradation sensor
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Machine tool, bearing, gear, textile industries YR, W , R, URSGENMT L

. I—:ar)d coatings for cutting tools (gear cutters, milling tools, lathe cutters, o YIEITEMWEIERE (BT , 8 , EN%%
etc.

o Hard coatings for punches and dies, stamping dies, cast molds, shuttles, « ERREES  HEER #T , S8, RTHERSR
guides, wheels =3

e Components (gears and bearings) hardening by high speed nitriding or hard SN . oA
coatings for improved performance o B (ARAHE ) HERBAARBRRE

Chemical and Refinery Industry Tl
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¢ Modeling of corrosion in complex environments . .

e Corrosion monitoring using MAS probe « ERRFNRELIUEHRE (OLICSP)

e Modeling for structural safety (NESSUS) o BiMEMIRL ( MAS)

o Fracture mechanical testing in toxic environments . R A -

e Component coatings for increased corrosion resistance ATEMREMUHARE ( NESSUS)

« Corrosion research in non-aqueous environments o BEERMANRAMRIEIR

o EFHIBSBILIRE
o JEKINEMBIRFTZE

Biomaterials EWHE T

o Biocompatible coatings o EYIMBERE

o Treatments of orthopedic devices for prolonged life - -

o Radioactive treatments for stents, wound dressing for fast cure o ATBXTMBHFBIER

o Radioactive tracer measurement of wear debris volume o MEEARENMSLERDBREMERS
e |SO testing

. HERSHAENRERE
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