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Yield Strength Analysis of Tantalum in Quasi-Isentropic Compression

ZHANG Hong-Ping, WANG Gui-Ji,LI Mu,ZHAO Jian-Heng,
SUN Cheng-Wei, TAN Fu-Li, MO Jian-Jun,ZHU Wen-Jun

(National Key Laboratory of Shock Wave and Detonation Physics,
Institute o f Fluid Physics \CAEP ,Mianyang 621900,China)

Abstract; For analyzing the quasi-isentropic compression experimental data of solid materials,a back-
ward integration method with strength effect is presented based on rate-dependent constitutive equa-
tion and fluid elastic-plastic model. From the quasi-isentropic compression data of tantalum on CQ-1. 5
with a loading time of 700 ns,the yield strength,deviatoric stress and interior information of the tanta-
lum sample are calculated. Moreover, the Lagrangian sound speed and strain rate are also analyzed. As
a result, the driving history and stress distribution of the tantalum sample are obtained. It is found that
the yield strength of 1. 85 GPa corresponds to the peak stress (30 GPa) with strain rates of 10° s ',
and the isentropic elastic limit is about 2. 9 GPa. Numerical results show that the calculated stress-
strain and pressure-volume curves appear to be in good agreement with the experimental data from
Sandia National Laboratory.

Key words: backward integration method; quasi-isentrope compression;yield strength;Lagrangian sound speed
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