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The effects of friction and specimen thickness on the measurement
of biological specimen elasticity with indentation method

YAN Xu', GAO Qi’, CHENG Qian', ZHOU Hong-sheng’, XU Zheng'
(1. Institute of Acoustics, Tongji University, Shanghai 200092, China;
2. Shanghai acoustics laboratory, Chinese Academy of Sciences, Shanghai 201815, China)

Abstract: The measurement of elasticity of biological samples can provide the basis for the early diagnosis and treatment
of diseases. In this paper, the elasticity of biological samples is measured by indentation method. The indentation process
is simulated by finite element software. Results indicate that the thickness of the sample influences the measurement of
the elasticity. The measurement error is 0.74 % when the thickness of the specimen is 75 times of the indentation depth.
The effect of indentation velocity on elasticity measurement has also been studied. It is found that there is a certain
difference between the measured result and the true Young’s modulus due to the effect of friction when the indentation
velocity is high. The elasticity of the sample can be accurately calculated when the friction has been taken into account

and the error of the calculated modulus is 5 % or less relative to the true modulus.
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