High-Temperature Materials Testing Solutions

be certain.

T O D E V E LO P THE N EXT G EN ERATI ON OF ULT RA-E FFICIE NT aircraft, automob iles
A N D P O W E R GEN ERATI O N SYSTEMS, RE SE ARCHE RS W ORLDW IDE T URN T O MT S
FO R H I G H -TEM PERATU RE MATERI ALS T E ST ING SOLUT IONS. T HE RE ASON IS CLE AR :
O U R C O MB I N ATI ON O F AD VAN CED T E CHNOLOGY, COMP LE X SYST E MS INT E GRAT ION
E X P E R T I S E , AN D DEEP I N D U STRY E XP E RIE NCE RE MAINS UNMAT CHE D.
L E T U S H ELP YO U PU RS U E Y O UR IDEAS WITH SPEED AND CONF IDENCE.

Enabling breakthroughs in advanced research
To achieve significant advances in aircraft, automobile and power generation efficiency,
materials researchers are developing lighter, stronger materials that withstand higher
temperatures for longer periods. MTS high-temperature materials testing solutions are
critical to these efforts. Engineered to empower innovation in high-temperature testing
labs, these sophisticated solutions keep pace with the rapidly evolving demands of
applied materials science.

Confidence

Time-to-Test

High-temperature materials testing labs
routinely run tests that have never been
performed before. In these situations, it is
essential to trust your entire approach,
from the equipment to the methodology to
the data you collect. As a premier global
supplier of mechanical test and simulation
solutions, MTS is uniquely qualified to help
you conduct testing programs with
confidence and certainty. Our hightemperature testing solutions leverage
decades of collaboration with industry
pioneers and innovative technologies
proven to deliver accurate, repeatable
results. We bring specialized expertise in
complex systems integration, and we offer
unrivaled service, support and consulting
to keep your confidence intact.

Advanced development programs depend
on a highly orchestrated schedule. Labs
must prepare tests quickly, perform studies
correctly the first time, and generate
meaningful results within a narrow
window of opportunity. MTS brings
sophisticated technology and expertise to
help materials researchers define needs
efficiently, formulate a solution and start
running tests in as little time as possible.
We offer expert test consulting and
application support, which is especially
important for taking on new challenges.
Our offerings include application-specific
solutions that are validated to meet specific
standards, as well as a complete selection
of high-performance components. We also
offer guidance for unique or custom
applications. In addition, the MTS global
service team provides efficient installation,
integration and comprehensive training.

Adaptability

High temperature Low-Cycle
Fatigue (LCF) test setup.

During the next decade researchers will
demand more extreme temperatures,
higher forces and simulations with greater
fidelity. Labs must prepare to adjust
quickly and efficiently as testing needs
evolve. MTS high-temperature materials
testing solutions offer a truly viable testing
platform for today and tomorrow. Durable
and versatile load frames, highly scalable
digital controls, and continuously
upgraded software create a lasting
foundation that protects your investment
and eliminates the risk of replacing
equipment every time your test needs
change. MTS service and support is also
vital for configuring new applications and
maximizing uptime.
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Monitoring thermal
gradients in preparation
for thermomechanical
fatigue (TMF) testing.

Push the boundaries of high-temperature testing
MTS is dedicated to improving and advancing materials testing. We have made critical
investments to develop sustainable, globally compliant hardware and software platforms
designed to support affordable, high-performance testing for decades to come. This is
especially significant in high-temperature test labs, where MTS solutions enable researchers
to explore new ideas quickly and confidently, driving innovation to unprecedented heights.
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Electrical power generation

MTS is the ideal partner for testing new materials
that optimize the efficiency of turbines, boilers and
fluid distribution equipment in a wide variety of
power plants.

S O L U T I O N S FO R N EW A N D
E S TA B L I S HED LA B S

As a mentor for new labs, MTS can help
you quickly acquire the right equipment
and establish new capabilities, as well as
reduce the learning curve for project teams
— all while minimizing risk. Drawing
on decades of hands-on experience, we
offer a valuable resource for labs that are
struggling with turnover, as well as labs
in emerging, high-growth markets where
ramp-up time is short and margin for error
is small.
For well-established labs, MTS helps finetune the accuracy, speed and flexibility of
current test environments, in addition to
supplying high-quality components and
providing service and support. We can
also serve as a highly qualified partner for
exploring new areas of materials testing.
We intimately understand the nuances of
proven and pioneering test applications,
and we welcome the opportunity to
investigate new issues with you and
engage in discussions about the future
of high-temperature testing.

For suppliers of electrical power
generation equipment and components,
energy efficiency is a distinct competitive
advantage. Utilities eagerly await the
turbines, boilers, and fluid distribution
systems that will produce more power
from the same footprint while reducing
emissions. Raising energy efficiency
beyond current limits, however, depends
on perfecting nickel-based superalloys and
other materials that can withstand
prolonged exposure to extremely high
operating temperatures. MTS solutions
make it fast and easy to acquire accurate
high-temperature material property data,
whether you manufacture gas or steam
turbines, boilers for nuclear, coal-fired or
oil- and gas-fueled power plants, or piping,
valves and pressure vessels. Our testing
solutions drive characterization and
analysis that will help you develop
materials that allow higher operating
temperatures, increasing durability and
extending equipment life.

Automotive
In the automotive industry, improving fuel
economy requires multiple approaches,
from reducing weight to achieving more
efficient combustion. High temperature
materials testing is vital to this endeavor.
No matter where they are used in the
vehicle, materials must withstand intense
thermal cycling under normal operating
conditions. New engine materials that
allow hotter combustion must perform well
under thermal and mechanical stress.
Hybrid and electric vehicles offer new
challenges as well, such as managing the
heat generated by larger batteries. MTS
testing solutions help address all of these
needs with the speed and accuracy vehicle
manufacturers demand.

MTS high-temperature materials testing solutions
are integral to the development of ceramic matrix
composites and other materials that will spur a new
generation of high-efficiency jet engine turbines.

Aerospace
Manufacturers of aircraft and space
vehicles are focused on improving the
fuel efficiency of turbine-powered jet
engines. Increasing the efficiency of its
fleet by even a small percentage, for
example, would help an airline save
billions of dollars in operating costs over
time. To make this happen, new turbines
must run hotter and require less cooling,
which means disks, housings, blades and
nozzles must be fabricated from or coated
with materials that perform reliably at
high temperatures for extended periods.
MTS solutions help researchers
characterize these superalloys, ceramic
matrix composites and ceramic coatings
with precision and repeatability. We
understand the complexities of these
tests, which typically require analysis of
material behavior under exacting
mechanical loads in high-temperature
environments, and incorporate multiple
methods of correlated data acquisition.

A full spectrum of high-temperature testing solutions
MTS offers a broad and expanding portfolio of high temperature materials testing
solutions to help both developing and established labs address an evolving spectrum
of standard and unique test requirements.
Application-specific testing solutions
High-temperature materials testing often
requires complex, demanding mechanical
setups that must meet rigorous standards
and specific performance metrics. For
developing labs especially, configuring
and integrating these setups can prove
time-consuming, expensive and risky.
To help overcome these challenges, MTS
has established a selection of testing
solutions, each engineered to provide
an economical, low-risk means for
establishing a high-temperature testing
capability quickly and confidently.
MTS testing solutions are available for a
growing list of high-temperature (up to
1000° C) materials tests, including
High-Cycle Fatigue (HCF), Low-Cycle
Fatigue (LCF), Thermomechanical Fatigue
(TMF) and more. The product of decades

Thermal subsystems
of MTS materials testing expertise and
technology leadership, each tightly
integrated standard solution comprises:
»» A compact, easy-to-use subsystem of
heating/cooling equipment, grips and
fixtures, and extensometer; validated to
support testing to a specific industry
standard and specimen geometry

Thermomechanical Fatigue (TMF)

»» Full-featured MTS TestSuite™
software with standards-compliant
test templates
»» High-performance MTS Landmark®
test system, featuring robust Model
370 servohydraulic load frame and
versatile and FlexTest® controls

Low-Cycle Fatigue (LCF)

»» Clean, quiet SilentFlo™ hydraulic
power unit (HPU)

High-Cycle Fatigue (HCF)

Turnkey standard system

Premium-quality components

Custom-engineered solutions

Outstanding service and support

For established test labs as well as
developing test labs seeking to fine-tune
existing systems, improve test efficiency or
take on new testing challenges, MTS offers
a complete portfolio of premium-quality
system components engineered for high
temperature materials testing. This offering
includes a wide array of load frame
systems, including MTS Landmark
Servo-Hydraulic, MTS Criterion Static
Hydraulic, MTS Criterion
Electromechanical. Accessories specifically
designed for high-temperature materials
testing complete the portfolio, allowing
you to configure the ideal system for any
test application, from the ordinary to the
highly experimental.

For more specialized high-temperature
materials testing challenges — such as
temperatures that exceed 1000° C, unusual
test environments or unique performance
requirements — MTS collaborates directly
with researchers to develop innovative,
custom-engineered solutions. We have
extensive experience implementing
advanced applications and highly complex
configurations. With this unique expertise,
MTS can ensure load frames,
extensometers, furnaces, heating elements
and other components are tightly
integrated, working in sync and
performing as expected. This enables your
team to generate precise temperatures at
the correct time for a specific test profile
as well as ensure accurate measurement
of thermal gradients.

The MTS global team of service,
support and consulting professionals
is the largest and most experienced of
its kind. We offer complete lifecycle
management services for all your
high-temperature materials testing
systems, enabling you to achieve
maximum productivity and uptime,
as well as develop and deploy new test
programs rapidly. Our complete service
offering includes:

H i g h - te mperature furnaces

Ideal for tension, compression, bend,
cyclic fatigue and fracture testing, these
furnaces feature a center-split design for
simple fixture and specimen access. We
also offer compact induction systems for
quick, controlled heating and cooling in
TMF and related applications.
H i g h - te mperature e x tenso meters

Made to withstand high-temperature
testing with induction heaters or furnaces,
best-in-class MTS extensometers offer
unmatched quality. They deliver
exceptional accuracy that meets or
exceeds ASTM requirements.
H i g h - te mperature g rips

Choose from a variety of grips for different
tests, specimen types and budgets. Hot
grips are constructed of high-temperature
superalloys to extend into the heated zone
of the furnace. We also offer cold
(water-cooled) and warm grips.

Planar biaxial system
with torque

»» Expert test consulting and application
support
»» Advanced systems integration expertise
»» System installation
»» Training and leading-edge setup/
operations guidance
»» Routine maintenance and spare parts
»» Accessories and software upgrades
»» Lifetime system protection
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Regional Business Centers

Learn more today
Contact us for more information about
how MTS can help you optimize your
high-temperature materials testing capabilities.

T he A mericas

Europe

MTS Systems Corporation

MTS Systems France

14000 Technology Drive

BAT EXA 16

Eden Prairie, MN 55344-2290

16/18 rue Eugène Dupuis

USA

94046 Créteil Cedex

Telephone: 952-937-4000

France

Toll Free: 800-328-2255

Telephone: 33-1-58 43 90 00

Fax: 952-937-4515

Fax: 33-1-58 43 90 01

E-mail: info@mts.com

E-mail: contact.france@mts.com

Internet: www.mts.com

MTS Systems GmbH
Hohentwielsteig 3

AS I A/ Pacific

MTS Japan Ltd.
ArcaCentral Bldg. 8F
1-2-1 Kinshi, Sumida-ku
Tokyo 130-0013

14163 Berlin
Germany
Telephone: +49-30-81002-0
Fax: +49-30-81002-100
E-mail: euroinfo@mts.com

Japan

MTS Systems S.R.L. socio unico

Telephone: 81-3-6658-0901

Corso Cincinnato, 228/b - 10151

Fax: 81-3-6658-0904

Torino

E-mail: mtsj-info@mts.com

Italy

MTS Korea, Inc.
12, Sunae-ro 46beon-gil
Bundang-Gu

Telephone: 011 45175.11 sel. pass.
Fax: 011 45175.00-01
E-mail: mtstorino@mts.com

Seongnam-si

MTS Systems Norden AB

Gyeonggi-do 463-825,

Södra Långebergsgatan 16

Korea

SE-421 32 Västra Frölunda

Telephone: 82-31-714-7151

Sweden

Fax: 82-31-714-7198

Telephone: 46-31-68-6999

E-mail: mtsk-info@mts.com

Fax: 46-31-68-6980

MTS Systems (China) Co., Ltd.

E-mail: norden@mts.com

Building 23, No.481,

MTS Systems Ltd. UK

Guiping Road

Brook House

Shanghai 200233,

Somerford Court

P.R.China

Somerford Road

Telephone: 86-21-5427 1122

Cirencester GL7 1TW

Fax: 86-21-6495 6330

Glos. -United Kingdom

E-mail: info@mtschina.com

Telephone: +44-1285-648800
Fax: +44-1285-658052
E-mail: mtsuksales@mts.com

MTS Systems Corporation
14000 Technology Drive
Eden Prairie, MN 55344-2290 USA

ISO 9001 Certified QMS
http://www.mts.com/en/ContactUs
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