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Analysis on the Impact-Induced Dynamic Responses of
the Cancellous Bone
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Abstract: Human bone may be damaged by impact in the case of traffic accidents and ship
impact. The impact responses of cancellous bone is carried out based on the two phase media
theory. The analytical solution has been obtained by simplifying and decoupling the controlling
equations. It is shown that the load will propagate forward to the other end when the impact
is acted on one end of the bone. The load amplitude decreases during propagation and the
decrease rate is determined by the permeability or the interaction between the skeleton of
bone and the corpus medullae. For example, the load propagated without attenuation almost
if the permeability is very small while it does not propagate if the permeability is large enough.
The load is reflected when it arrived at the other end, which can cause the obvious increase
of the amplitude because of the superstition effects and accordingly the increasing possibility
of the bone’s damage. Once unloading, a tensile wave will occur in the bone, which can cause
the bone being snapped. Thepressure of the corpus medullae increases slowly with distance,
but increases obviously with time. The dynamic responses increase with the rising of the load

amplitude and the decrease of the parameters a and b.

Keywords: cancellous bone; impact load; responses



