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Fig.1 Schematic diagram of the experimental set up
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Table 1 Parameters and results of spall experiment for 20 steel

Shot No.  Sample thickness/(mm) Flyer thickness/(mm) Flyer velocity/(m/s) t./(ns)  oup/(GPa)

1 8.00 4.08 425 14 1.63
2 4.08 2.08 402 14 1.62
3 0.90 0.33 420 8 1.93
4 0. 40 0.19 405 5 2.88
5 4.08 2.08 543 14 1.62
6 4.06 2.08 267 14 1.61
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Investigation of Precursor Decay and Stress Relaxation
in Shock-Compressed 20 Steel

WANG Yong-Gang'?, HE Hong-Liang'

(1. Laboratory for Shock Wave and Detonation Physics Research ,
Institute o f Fluid Physics \CAEP .Mianyang 621900,China;
2. Mechanics and Materials Science Research Center ,
Ningbo University s Ningbo 315211 ,China)

Abstract: The precursor decay and stress relaxation behavior of 20 steel under shock compression were

studied using planar impact experiments with different sample thickness. Time resolved free surface

velocity profile measurements are performed by means of a velocity interferometer system for any re-

flector (VISAR) with the time resolution of 1 ns. The results show an apparent decay in the Hugoniot

elastic limit with increasing propagation distance,as well as a stress relaxation behind the elastic wave

front,and nearly 44% loss of Hugoniot elastic limit was observed in the present sample thickness

range. The rise time of elastic wave fronts as a function of the sample thickness has also been deter-

mined accurately. Experiments with different impact velocities are carried out,and indicate apparently

the independence of the dynamic yield behavior on the loading stress amplitude.

Key words: solid mechanics;precursor decay;stress relaxation;20 steel



