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stress measurement
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Fig.4 Waveform of shear wave polarizing parallel (a) or perpendicular (b) to axial direction
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to axial direction as a function of applied stress
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Relationship between Ultrasonic Polarized Shear Wave
and Internal Stress in Aluminum Alloy Bar

JIN Cong', LU Chao', SHI Yi-wei’, LIANG Jing’, WANG Xiao®

(1. Key Laboratory of Non-destructive Testing Technique ( Ministry of Education), Nanchang Hangkong University, Nanchang
330063, China; 2. Beijing Key Laboratory of Aeronautical Materials Testing and Evaluation, AVIC Beijing Institute of Aeronautical
Materials, Beijing 100095, China)

Abstract: The difference in velocities of ultrasonic shear waves at different angles between polarization direction and the direction of ex-
trusion of aluminum alloy bar was first investigated by using a normal incidence polarized shear wave transducer, then the change of ve-
locity of the ultrasonic shear wave polarizing at different angles with respect to the stress orientation under different applied stresses was
studied. The experimental results indicate that there is a little difference of velocity of shear wave polarizing between parallel and per-
pendicular to the direction of extrusion in unstressed state, and anisotropy of the bar has little effect on the velocity of the polarized
shear wave in different directions. When the specimen is submitted to an increasing axial loading, the time of flight of shear wave polar-
izing parallel to the direction of stress increases, the travelling time of shear wave polarizing perpendicular to the direction of stress de-
creases; after eliminating the influence of change of the propagation length of the ultrasonic wave brought by the elastic deformation of
material, the results find that velocity of shear wave polarizing parallel to stress orientation decreases, velocity of shear wave polarizing
perpendicular to stress orientation increases; the effect of stress which is parallel to polarization direction on velocity of the shear wave
is more than that of stress which is normal to polarization direction on ultrasound velocity. This experiment provides a non-destructive

method for the measurement of the plane stress field within material, which can non-destructively evaluate internal stress of material.

Key words: non-destructive evaluation; aluminum alloy bar; ultrasonic; stress



