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Measurement of stress in aluminum alloy by acoustic birefringence

WEI Qin' DONG Shi-Run' [XU Bing-Han * XU Ying-Mei'

(1 Department of Physics ,Jiangsu University of Science and Technology , Zhenjiang Jiangsu 212003 )
(2 China Ship Scientific Research Center , Wuxi Jiangsu 214082 )

Abstract Acoustic anisotropy effect occurs when a isotropic metal is submitted to stress
which is the base of measurement of stress in material by acoustoelastic effect. In this pa-
per, orthogonally polarized pure mode shear waves were used to test LY11 Aluminum al-
loy. Experimental results show that the presence of stress causes small changes in phase
velocities of shear waves, which is called acoustoelastic birefringence effect. The acous-
toelastic coefficients are acquired by the analysis of the acoustic anisotropy, and theoretical
equations of measuring siress in material are obtained. Furthermore, the residual stress is
evaluated. The phase velocities are measured by a sing-around method by which small
changes in velocity can be detected. The precision of time interval can reach to 10 "'s.

Key words Acoustic birefringence, Sing-around methods, Stress measurement, Residu-

al stress
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