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Table 1 Parameters for the experiments
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Table 2 Parameters for the constitutive relations of the materials

B4 Ry E TR B T RS R S SR A R A
-

g.4 Comparison of stress profile between

calculation and experimental data

Material o/(g/cm®) Co/(km/s) So Y./(GPa) G./(GPa) Y
OFHC 8. 92408 3,910 1. 5100 0. 30t 46. 6L 2.0t
45 Steel 7.80001 4, 69301 1. 33901 0. 8t 7701 1. 68t

Note:C, and S, are the intercept and the coefficient of slope in the D(u) curve,respectively; is

the Griineisen parameter.
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Table 3  Parameters for fracture model

Material B/(GPa) A/ (k]/m?) o,/ (GPa) B k D D; D,
OFHC 135. 50 0. 91 0. 341 0. 408 1.0 0.08 0.16 1010
45 Steel 164. 201 1. ot 0. 35 0. 401 0.8 0.008 0.02 1010
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Percolation Description for the Early Stage of Void Coalescence
during Dynamic Tensile Fracture in Ductile Materials

WANG Yong-Gang'?,HE Hong-Liang' s WANG Li-Li*,JING Fu-Qian'

(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 s Ningbo University s Ningbo 315211 ,China)

Abstract: Based on the frame of percolation theory,a new stress release function named as Percolation
Release (PR) function has been proposed to describe the course of stress release during the early stage
of void coalescence until the final or catastrophic fracture occurring. A clearly physical meaning is
given for D , the critical damage for the initiation of void coalescence, and Dy, the fracture critical
damage. Coupled with damage function model proposed previously,PR function is applied to simulate
the spall behaviors of OFHC copper and 45 steel as examples. Compared with the experimental meas-
urements,numerical results indicate that the calculated stress profile and free surface velocity profile
as well as the damage distribution in the materials being studied are consistent well with the experi-
ments,and PR function has a good ability for describing the stress release just before the catastrophic
{racture occurs.

Key words: percolation;stress release;damage evolution;tensile fracture



