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Fig. 1 Schematic diagrams of experimental setup and wave interactions
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Table 1 Experimental conditions and results for planar plate-impact experiments
S A H,/mm HEM R h/mm  D./(km=+s ')  p/GPa (z.—111)/GPa
1 LY12 48 1. 445 TC4 3.01 3. 67 38.3 0.73
2 LY12 %1 1. 465 Ta/TC4 3.05/2.09 4.39 48.5 0.77
3 B 2.013 45 4.50 2.49 28.7 0.07
4 B 2.015 45 4.50 3.08 38.1 0.16
5 B 4 ) T 3.135 45 4.50 3.00 39.1 0.53
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A shock-reload wave technique for dynamic strength study of materials
at high pressure by self-consistent method

Yu Yuying'*, Tan Ye'*, Tan Hua'?, Dai Chengda'’, Peng Jianxiang'*,
Li Xuemei'?, Wu Qiang'?, Wang Xiang'"*
(1. Laboratory for Shock Wave and Detonation Physics Research , Institute of Fluid Physics ,
China Academy of Engineering Physics, Mianyang 621999, Sichuan, China;
2. Center for Com pression Science, China Academy of Engineering Physics .
Mianyang 621999, Sichuan, China)

Abstract: A convenient method for fabricating a layered impactor with a sample backed up by high
hardness materials was developed to overcome the obstacle of the shock-reload experiments in the self-
consistent yield strength technique. This method was validated by a series of ideal shock-reload parti-
cle velocities of aluminum, tin, and Zr-based bulk metallic glass obtained from the reverse-impact ex-
periments at the peak shock stresses from 28 GPa to 48 GPa. The sum of the shear stresses for these
materials in the reload process from the shocked state was estimated, and compared with the previ-
ously reported data in the release process. It is shown that the yield strength under a high pressure for
the materials investigated will underestimate 20% —50% if without the reload data. Thus, shock-re-
load experiments are essential for the self-consistent yield strength method.

Key words: solid mechanics; high-pressure yield strength; shock-reload wave technique; self-consist-
ent method; layered impactor
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