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Experimental research on thermal conductivity test of bovine cortical bone
based on transient plane source method
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(North University of China, Taiyuan 030051, China)

Abstract: In order to simulate the temperature transfer process of cortical bone cutting, reliable thermal
conductivity parameters are required. The article describes the principle and experimental method of measuring
the thermal conductivity of cortical bone based on the transient plane source method. The method measures the
thermal conductivity of cortical bone in three orthogonal directions, vertical, cross, and parallel, and studies its
influence on the thermal conductivity of cortical bone. Experiments show that: under the premise of relatively
certain conditions such as temperature, humidity and other environmental factors and tissue moisture-based
bone material performance and other conditions, the average measured thermal conductivity of the cortical
bone in the parallel direction is 0.6286 W/(m'K), the average measured thermal conductivity in the cross
direction is 0.6288 W/(m'K), and the average measured thermal conductivity in the vertical direction is
0.7257 W/(m'K). The thermal conductivity of cortical bone has little difference between the cross direction and
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the parallel direction, and the experimental measurement value in the vertical direction has increased by about

15% compared with the other two vertical directions. In the process of model construction, the thermal

conductivity in the parallel direction and the cross direction can be omitted to distinguish, the value is 0.62-
0.63 W/(m'K). In the vertical direction, 0.72-0.73 W/(m'K) can be taken as a reference value.
Keywords: transient plane source; thermal conductivity; biological bone; bovine cortical bone
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