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Abstract Distributions of longitudinal wave velocities in three bovine femoral cortical bones were experimentally
investigated. With the uncertainty of 1%, velocities in the three directions (Axial, Tangential and Radial) were observed using
a conventional ultrasonic pulse technique. The anisotropic velocity distribution strongly depended on the microstructure and
the position in the body of femur. In some parts of the bone with plexiform structure, the velocities in the axial and tangential
directions showed characteristic changes, which could not be observed as changes in the microstructure. X ray
diffractometry implies that this “invisible” change in the anisotropy results from the degree of bi-axial orientation of
hydroxyapatite crystallites in the bone.
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Fig.1 Sample preparation from a bovine femur.
Unit in mm.
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Fig.2 Microscopic structures of bovine

cortical bone: (a) Haversian and (b) plexiform
structures.
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Fig.3 Distribution of characteristic moicrostructures in a bovine corical bone. (Bovine 1)
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