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A Study on Biomimetic Composite for Design of Artificial Hip Joint
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Abstract

This study suggests the design of the functionally gradient composite, [0/90/0/core]. cross-ply
laminate, to prevent stress concentration induced from the difference of rigidity between the bone and
the artificial hip joint and to reinforce the wear property of the surface and the expectation of their
mechanical properties. First, the four-point bending test is done about wet bones and dry bones to
know the mechanical properties of the cortical bones. In result, the wet bone shows the viscoelastic
behavior and the dry bone shows the elastic behavior. Moreover, we expect the properties of the
proposed gradient composites as a function of carbon fiber volume fraction in each layer to apply
Halpin-Tsai equation, CLPT(classical laminate plate theory), and Bernoulli beam theory etc. and decide
the thickness ratio of each lamina in order to match Young's modulus of the anisotropic cortical bone

with the proposed gradient composites.
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Fig 1. Typical atificial hip joint.
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Fig 2. An example of the functionally gradient

cross—-ply composite.
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Table 1. Mechanical properties of the materials

evaluated.
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Fig 3. Stress-strain data for wet bone.
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Fig 4. Stress—strain data for dry bone.
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Fig 5. Properties of carborn/PEEK composites as

a function of carbon fiber volume fraction
in the outer layer.
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Fig 6. Thickness ratio of each lamina for desired
properties of carbon/PS conmposite.
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