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Fig. 1 Schematic of heat assemblage Fig. 2 The experimental setup for excessively conjugation
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Fig. 3 Experimental device of mechanical clamp Fig. 4 Photoelastic fringe of device of mechanical clamp
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Table 1 Data of four strain gauges at differental times

Target shelf ~ Strain gauge Clamp loop VISAR detector

strain gauges under pre-stress

W AR 1 0 min 32 min 46 min 66 min 86 min 106 min 116 min
1 265 258 258 258 258 256 256
2 285 278 277 277 277 273 273
3 276 269 268 268 268 272 272
4 BEMAR AR AR BN R AR AR A B
S 24 4% 1) AR 275.3 268.3 267.7 267.7 267.7 267.0 267.0
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Table 2 Experimental results under different radial pre-stresses

v/ (m/s) e /107" o./GPa Av/(m/s) own/GPa  6,/05 (G gpat — 0o )/ GPa w
spall
497. 8 0 0 129.41 1. 130 0 0 0
495.7 267 0.028 105. 87 0.926 0.024 —0. 204 —0.181
497.7 251 0.026 106. 86 0.935 0.023 —0.195 —0.173
502. 1 1108 0.114 86. 37 0.755 0.101 —0.375 —0.332
499.0 1 886 0.194 73.53 0.643 0.172 —0.487 —0.431
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Fig. 6 Free-surface velocity histories under Fig. 7 Spall strength vs. pre-strain curve
different pre-strains of LY12 aluminium
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Influence of pre-stress on spall strength of LY12 aluminum

ZHANG Shi-wen* , LIU Cang-li, LI Qing-zhong, LIU Qiao
(Laboratory for Shock Wave and Detonation Physics, Institute of Fluid Physics,
China Academy of Engineering Physics » Mianyang 621900, Sichuan, China)

Abstract: A excessively-conjugated heat assembly and a mechanical clamp device were used to achieve
the radial pre-strain of disk-shaped LLY12 samples. In the experiment, the LY12 samples were impact-
ed by the flyer plates driven by a one-stage light-gas gun, and spall signals of the samples in several
pre-strain states were measured by VISAR. The experimental results show that the spall strengths
are 1.13, 0.935, 0. 755 and 0. 643 GPa respectively corresponding to the pre-strains of 0, 251 X107°,
1108X10 ° and 1 886X 10 ¢ when the samples are impacted by the flyer plates with 500 m/s. The
pre-stress (pre-strain) reduces the spall strength of LY12 aluminum obviously. It is confirmed that
the spall strength is closely related to the initial stress. It is helpful for the future research on materi-
als spallation in multi-dimensional strain states.

Key words: solid mechanics; pre-stress (pre-strain); excessive conjugation; spall strength

«  Corresponding author: ZHANG Shi-wen E-mail address: zswxueshu@ yahoo. com. cn
Telephone: 86-816-2493325
(FitEmiE A



