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A Testing Machine for Two Stage Impact Loading
and Some Experiments

Jianxun SHEN*?, Akihiro HOJO,
Akiyoshi CHATANI and Hiroshi TACHIYA

*3 Department of Mechanical Systems Engineering, Kanazawa University,
2-40-20 Kodatsuno, Kanazawa-shi, Ishikawa, 920-8667 Japan

A new impact testing machine was proposed, which was possible for various two stage impact
loading tests of tension and torsion. Especially, the testing machine can realize the impact loading
and inverse loading in order to examine the Bauschinnger effect at high strain rates. This machine
is based on SHPB method, and has two clamp devices that are released in the time lag of 100 ps by
connecting the two clamps to a rod. Using the testing machine, some efficiency tests were done. The
results showed that the rise time of the imp.act load is about 50 ps and the present machine is valid
as an impact testing machine. Moreover, some impact experiments were conducted with short
aluminum specimens. It was confirmed that the Bauschinnger effect appeared under the impact
loading as same as the static loading.
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Fig.1 Schematic of the two stage impact testing machine (recording system not shown)
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Fig.2 Detail of the clamp device
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Fig.3 Schematic of the stress wave propagation in the
connecting rod with two clamps
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Fig.7 The theoretical curve based on one-dimensional
propagation theory (torsion and inverse torsion)
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Fig.8 Comparison of the experimental result with the
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Fig.12 The result of the strain rate change test
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