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The influence factors for measurements of elastic constants of isotropic steel
cylinders by resonant ultrasound spectroscopy

DING Junlei'?, WU Jinghui', WU Dan', MA Tingfeng', WANG Ji'"
( 1.Faculty of Mechanical Engineering & Mechanics, Ningbo University, Ningbo 315211, China;
2.Ningbo C.S.I. Power & Machinery Group Co., Ltd., Ningbo 315033, China )

Abstract: Resonant ultrasound spectroscopy (RUS) is an efficient and accurate method to determine elastic
constants of solids, but the results are affected by sample sizes and shapes. In order to study the distribution and
stability of measurement data with cylindrical samples, experiments with isotropic cylinders of different aspect
ratios and numbers of effective modes are conducted. The stability and distribution of measured results are
examined with the standard deviation, the coefficient of variation and the boundaries of 95% confidence interval
for the mean value. The results are further analyzed with the consideration of the degeneration of vibration
modes and compared with those from tensile tests. The results show that the stability and distribution of
measurements are small when the number of effective vibration modes is about 17 and the aspect ratio of
samples is close to 1.

K ey words: resonant ultrasound spectroscopy; cylinder; elastic constants; ultrasonic resonance method; stability;
distribution



