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Table 1 Material parameters of the multi-phase eqation of statels:!!"!2]

Phase K./GPa a: 1/ GPa cpe/(Je K ekg ) Ae” Ao
a-Fe 176.0 3.6X107° 77.5 440 0.03 0.9
e-Fe 181.0 3.6X107° 79.5 440
FAAZ R T FE R
P H G1 - G?
= - 4
g rkBT T ( )
1—¢ G, — G, =Dy,
H: O *D21<G1*G2<D12 (5)
5 G1 - Gz <_ D21

ik By Boltzmann 40 r Sy BB (4 J5LF- 5805 o g AH AR 5t T4 B TR], P s T A N7 A AR P 1 BT i
W] s H AR AR (25 18] 3G oh @ A Gibbs H B1RE s Do M1 Doy 2Ry 1 AR 2 AH AR AS F0 AR A8 O RE R . F
8 39 55 R TR A AR R 5 R A R Bl g B L TS5 A R ) R B 5 T A AR K S TR RE
AT 5 A AR 5t B B ()R 30 ns,

SR AR AR By R AT ZEE M A ) Gibbs H B BE. 1M Gibbs H H A8 ] DLl i Helmholtz H H BE
(F)EF], Y4 ELE o IR T B, 24 Helmholtz H B BE 7] % Wallace ™ 3 T A% 2 J1 2= i
153 20 1 ek AT 15 A

F(v,T) =¢,(0) + Fy (0. T) + Fy (0. T) + Fr (v, T) (6)
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Table 2 Parameters of corrected Johnson-Cook model'*’

Material A/GPa B/GPa C n m N a o, /GPa A D.
Fe 0.792 0.55 0.014 0. 26 1.03 0 7.6X10° 3.5 2.9 0. 25

2 HERMERESH

Wi i U S50 — RS B AT T 2 R R i I A TR X B R JE S, H R R RO RS
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FH A I 5 2 ] i A7 AR
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Fig. 1 Free surface velocities of iron vs. time
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Numerical Simulation of Phase Transition and Spall of Iron
CHONG Tao'?, TANG Zhiping', TAN Fuli? , WANG Guiji*»ZHAO Jianheng?

(1. Department of Modern Mechanics ,University of Science and Technology
of China ,Hefei 230027 ,China;
2. Institute o f Fluid Physics \CAEP ,Mianyang 621999,China)

Abstract ; Based on the Hayes multi-phase equation of state,non-equilibrium phase transition rate and damage
evolution rate equation,and the constitutive relation of materials,the numerical simulation method considering
the phase transition and damage was proposed and then used to analyze the interaction between phase transi-
tion and spall of iron in the symmetric impact experiment of iron. The results show that it is only when the
phase transition of pure iron occurs that spall emerges. In addition, the free surface velocities and the spall
positions of the sample are in agreement with the experimental results.

Keywords: phase transition;spall; multi-phase equation of state;symmetrical impact experiment
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