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Frictional and Viscoelastic Properties of Rabbit Knee Joint by Pendulum Test
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Abstract: In this study, the method for measurements of the friction and viscoelastic properties was proposed by using
pendulum tester combined with axial force sensor measuring joint forces. Healthy and OA rabbit knee joints were used in
this experiment. The rotation center position and normal force of knee joint surface were calculated, and calculated friction,
viscosity, and elastic coefficient. Each parameter was measured under different knee joint angles (90, 100, 110, 120 and
130) in this experiment. As a result, friction coefficients were larger at more flexed angle of knee joint. Viscosity and
elastic coefficient indicated a constant value. The normal force of knee joint indicated a smaller value when the knee angle
is small. Frictional, viscosity, and elastic force indicated a constant value even if knee angle changed. Coefficients of
friction and viscosity of OA knee joint were larger than those of healthy one.
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Fig. 1 Schematic of mechanical model of knee joint motion
with friction, viscous and elastic properties.
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Fig. 3 Friction, viscosity and elastic coefficients vs joint angle
of rabbit knee joint
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Fig. 4 Normal joint force at different knee flexion angle
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Fig. 5 Friction, viscosity and elastic coefficients of healthy vs
OA rabbit knee joint
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