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Strength and Stress Characterization based on Mechanical Interaction between
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Bone shows a hierarchical structure from a nano scale of hydroxyapatite crystal
and collagen molecular to a macro scale of cortical and cancellous bone. This work proposed a new method

of detecting stress of tissue level using the information of HAp crystal deformation and collagen
molecular deformation. X-ray diffraction experimental procedure and Raman spectroscopy method were
developed to measure the characteristics of hierarchical structure. Some structural parameters were
introduced to represent these characteristics. Also, the XRD method was applied to detect residual stress
in bone, and the stress was observed at various regions in animal extremities.
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