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Fig. 1 Schematic diagram of conversion of finite elements to smoothed particles
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Fig. 2 Computational model Fig.3 Schematic diagram of local mesh
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Table 1 JH-2 parameters of AD95 ceramict™

00/ (g/cm?®) A N C T/(GPa) B M HEL/(GPa) o/ (GPa)
3.6 0. 88 0.64 0.007 0.262 0.28 0.60 5.3 3.75

pre/ (GPo)  G/(GPa) K,/(GPa) K,/(GPa) K;/(GPa) B D, D, Of max
2.8 118.1 228.6 191. 4 111.5 1.0 0.02 0. 83 0.5

1 G 4 AT LN B9 S 1 58 B2 A AR ] Johnson-Cook #5271
c=(A+Be)[1+Cln(e,/e) {1 —[(T—T)/(T—T,»H]"} €
0 Ky Mises SF8UN 77 e, Bl &, J& S5 250 00 Mk 0 A8 RS2 BB M I AR 3R e, BB H AR, T M EHR
T, RS % WE. T, ZEEE A B.Con fln ZM R
IR TT R A Mie-Griineisen JR 25 &



164 = JiS L i 2% Eitd %24 %

p=U—TI75/2)pu +TpE (10)
Kip+ Ko + Koy 7=0

K :9=p/po —1,I" 4 Griineisen Z4(, K, K. .K; A EH %L,
F2HH TEAESM 45 MRS EET

£2 BAST IS HRSHECD

Table 2 Material parameters of tungsten and 45 steel "

Material  p,/( g/cm®)  G/(GPa) A/(GPa) B/(GPa) n C m
Tungsten 17.6 160 1.506 0.177 0.12 0.016 1.0
45 Steel 7.8 77.5 0.496 0.434 0. 307 0.07 0. 804
Material & /(s 1) T,/ (K) T./(K) K,/(GPa) K,/(GPa) K;/(GPa) r
Tungsten 1.0 300 1723 302 470 335 1.43
45 Steel 1.0 300 1765 164 294 500 1. 69
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Fig.5 Simulated pattern of penetration at different times(v,=1192 m/s)
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Fig. 7 Comparison of computations and experiments for different impact velocities
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Table 3 Comparison of penetration depths from computations and experiments

) Experimental result of Computational result of
Impact velocity/(m/s) ) ) Error/(%)
penetration depth/(mm)  penetration depth/(mm)
1192 72.0 70.6 —1.9
1257 80. 1 80. 0 —0.1
1372 94. 8 88.2 —7.0
1498 99. 2 97. 4 —1.8
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Numerical Simulations of Anti-Penetration of Confined Ceramic Targets

by SPH/FEM Coupling Method
BIAN Liang, WANG Xiao-Jun,ZHANG Jie

(Department of Modern Mechanics ,University of Science
and Technology of China ,Hefei 230027 ,China)

Abstract: Numerical simulations of tungsten long rod penetrating into confined ceramic target was car-

ried out by inserting the constitutive models of ceramic and metal in the SPH/FEM coupling method.

The penetration pattern was reproduced and the property of anti-penetration of ceramic targets was

discussed. The computational results for different impact velocities were compared with the experi-

ments. The penetration depths of computations are in good agreement with the experiments and so

that the coupling method is validated.
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