
Special corrosion-resistant fluid
chambers house the acetabulum cup
or femoral head. These are designed
to be filled with bovine serum main-
tained at a temperature of 37° C. 

A special alignment fixture assures
proper positioning of the femoral ball
and acetabulum cup during setup and
throughout the test.

Single Station Multi-Degree of
Freedom Hip Wear Fixture

Here’s a new four degree-of-freedom
hip fixture designed to provide
researchers with a tool for long-term
tests of hip replacement wear and
fatigue. Its unique design, coupled
with a Mini-Bionix axial-torsion test
system, achieves the following motions:

� Extension/flexion (120°)
� Adduction/abduction

(60°—medial/ lateral motion)
� Internal/external rotation 

(greater than 20°)

These motions are achieved by the
fixture’s special double-yoke design
which provides independently con-
trolled, synchronized motion. The fol-
lowing activities can be programmed
in combination:

– Level walking
– Descending/ascending stairs
– Sitting down and rising from a chair

Single Station (Biaxial Rocking
Hip) Simulator Fixture

This fixture is designed for use with an
MTS Mini-Bionix axial-rotation system
to provide biaxial rocking motion that
simulates exaggerated walking kinema-
tics. While axially loaded, the fixture
design simulates the motions, load and
environment that the implanted hip will
experience during the walking process.
It provides a realistic and practical com-
promise between general wear-screen-
ing devices and the intensive research
done with full-scale simulation and
modeling using multi-channel Bionix
test systems.

It is designed for nominal operation
at the approximate walking speed
cycle of 1 Hz. Rotation of the fixture
provides the simulation motion (biaxial
rocking). It uses continuous rotation
of an inclined block to achieve a
mechanically induced extension/flex-
ion, adduction/abduction and internal/
external rotation for the hip arthro-
plasty components.

The fixture includes a pin bearing
assembly, chamber and base, align-
ment fixture, anti-rotate device, and 
a universal mounting pattern for cup
and ball hip implant.

The system is designed to accom-
modate loads up to 5000 N.

MTS Systems has developed five new
fixtures for its Mini-Bionix® table-top
servohydraulic-powered test systems.

Successful biomaterials testing is
enhanced by having the proper sys-
tems for gripping the specimen, and
creating the desired test environ- ment.
Working to meet system user needs,
MTS has engineered the following
specimen-specific fixtures that expand
the capabilities of both your test sys-
tem and your laboratory.

Femoral Fatigue Fixture

This fixture was designed to use the
MTS Mini-Bionix to meet the current
ASTM and ISO test criteria for femoral
stem components of hip replacements.
The specific test references are: ASTM
1440 — “Cycle Fatigue Testing of
Metallic Stemmed Hip Arthroplasty
Femoral Stem Components” and ISO
7206-3 Part 3 —”Determination of
endurance properties of stemmed
femoral components.”

The test is an axial-only test and
thus, with this economically priced
fixture, can be performed on any
Mini-Bionix system.

The fixture includes the load cell
adapter, potting cup base, chamber
and seals, chamber holder and thrust
bearing and lower housing assembly.

mNew Accessories Expand ‘Bio’
Testing Capabilities




