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Fig.1 The figure for judging shock-induced melting of material by using sound velocity

experimental data given by optical analyzer technique
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Table 1 The computational result of critical melting mass fraction and number of critical solid groups

m b e m be n.

50 0.693 37 8 130 0. 686 50 66
60 0. 686 25 59 140 0. 68862 15

70 0. 68850 76 150 0.68714 315
80 0.68411 82 160 0.69104 114
90 0. 68383 129 170 0.68916 18
100 0.684 15 1 180 0. 687 54 257
110 0. 688 36 222 190 0.68791 254
120 0.68478 90 200 0.68849 34
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Discussion on Shear Modulus of Materials at Solid-Liquid Phase Region
RAN Xian-Wen!?, TANG Wen-Hui?, TAN Hua! ,DAI Cheng-Da!

(1. Laboratory for Shock Wave and Detonation Physics Research ,
Institute of Fluid Physics ,CAEP ,Mianyang 621900 ,China;
2. Physical Institute of Technology ,College of Science, National University
of Defense Technology ,Changsha 410073 ,China)

Abstract: From theoretical and experimental aspects, the shear modulus of material at the solid-liquid

phase region was discussed when the material has attained its phase transition equilibrium and conclu-

ded

tion

that the shear modulus did not equal to zero as soon as the material began to melt. Using percola-

theory, the connectivity of solid phase in solid-liquid phase region was calculated and the critical

melting mass fraction is 0. 687 when the shear modulus of material equal to zero. The melting unstable

factor of material, presented by us,can represent qualitatively the change of correlative physical param-

eters in melting process.

Key

words: solid-liquid phase region; shear modulus; percolation; longitudinal sound velocity; body

sound velocity; melting unstable factor



