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in SHPB experiment
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Stress equilibrium in rock specimen during

the loading process of SHPB experiment”

Ping Qi'*, Ma Qin-yong"?, Yuan Pu'
(1. Ministry of Education’s Engineering Research Center of Mine Underground Projects ,
Anhui University of Science and Technology ., Huainan, Anhui 232001, China;
2. Key Laboratory Being Built by Anhui Province and Ministry of
Education for Coal Mine Safety and Efficient Exploitation ,
Anhui University of Science and Technology . Huainan, Anhui 232001, China)

Abstract: Based on the one-dimensional stress wave theory, the elastic stress wave propagation in the
split Hopkinson pressure bar (SHPB) experiment was analyzed and the calculation formula for the
stress distribution in the specimen and the pressure bar was obtained. And some factors influencing
the time for the stress equilibrium were discussed. The results show that the time for the stress equi-
librium is markedly affected by the nominal specimen-to-bar impedance ratio and the incident wave ris-
ing time and has no relevance with the specimen-to-bar section area ratio and the incident wave stress
amplitude. By combining with the SHPB experiment, the strain change characteristics of the rock
specimens achieving stress equilibrium were investigated for different incident stress amplitudes and
various incident rising times. And some methods for reducing strain were put forward to make sure
the specimen achieve stress equilibrium before fracture to ensure the tests valid. The conclusions ob-
tained can provide some references for the design of the SHPB experiments on brittle materials like
rock.

Key words: solid mechanics; stress equilibrium; stress uniformity; fracture strain; split Hopkinson

pressure bar
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