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Axial stress uniformity in specimens of SHPB tests

MAO Yong-jian'*, LI Yu-long'"
(1. School of Aeronautics, Northwestern Polytechnical University ,
Xi’an 710072, Shaanxi, China;
2. Institute of Systems Engineering , China Academy of Engineering Physics .
Mianyang 621900, Sichuan, China)

Abstract: Stress uniformity along the axial direction in specimens of split Hopkinson pressure bar
(SHPB) tests was investigated. By theory of one-dimensional elastic stress wave, the temporal and
spatial distribution of stress in specimen induced by incident pulses with any rising shape was derived.
Wave propagation processes in specimens were calculated under rectangular, trapezoidal and sloping
waves, which were uniquely expressed as the trapezoidal type by the parameter of rise time. Stress u-
niformity histories were obtained, and the influences of relative rise time of incident pulse and speci-
men-bar relative mechanical impedance on relative time required for stress uniformity were investiga-
ted. Researched results can provide guidelines to design and analyze SHPB tests.

Key words: solid mechanics; stress uniformity; one-dimensional stress wave theory; SHPB specimen
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