
airframe and turbine operating envi-
ronments. Employing uniaxial testing
technology for this yields less than
accurate results, while full-scale tests
with spinning components are expen-
sive when evaluating design iterations.
Achieving truly accurate and afford-
able simulation of these environments
requires the use of multiaxial loading
technology.  

The MTS Planar Biaxial Testing System
employs multiaxial loading technology to
apply and measure in-plane stresses in
both the X and Y axes. Key system
attributes include:  

� A highly stiff frame and large speci-
men mounting area

� Compact design
� Low friction actuators with hydrosta-

tic bearings

MTS Planar Biaxial Testing Systems com-
bine modular load frame technology,
innovative control methods, advanced
alignment techniques and integrated
environmental chambers to effectively
simulate the mixed mode loading envi-
ronments of aircraft materials and
components.

The increasing sophistication of air-
craft designs has necessitated the devel-
opment of more descriptive and com-
plex material and component models.
Validating these models, however,
requires very realistic simulations of

mMTS Planar Biaxial Test System
Accurate and affordable simulation of mixed 
mode loading environments

� High lateral stiffness that provides
accurate test results and very high
frame natural frequency

� Optional over-travel protection in X,
Y, Z planes for system protection

� Optional acceleration compensation
for high frequency work

Aerospace Material Applications
The MTS Planar Biaxial Testing System
provides better “real world” studies of
a wide variety of aircraft materials than
axial torsion test systems. Typical appli-
cations include 2D planar studies of
material property stress states, 2D planar
high cycle fatigue and crack growth
studies, and tests under environmental
conditions with elevated temperatures.
Materials that can be tested include
metals, alloys, composites and more.
A common use for this system in the
aerospace market is in the study of
engine turbine materials. Another com-
mon use is to gain a better understand-
ing of failure mechanisms in design
elements, subsystems and small com-
ponents - for example, testing of grom-
mets or anchors within a composite
material.
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Test System
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