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Table 1 Material parameters for the high explosive GI-920
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00/ (g/cm?®) pe;/GPa D¢ /(m/s)

1. 530 21. 01 7 30017 47.97 530.5 4.5 1.2 0.36 0.08

K220 MHBSH

Table 2 Material parameters for steel 20
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Fig. 1 Variation of pressure on the outer surface Fig. 2 Temporal evolution of damages
of steel tube with the increase of high explosive thickness in the steel tube

AR T 1 v 9 A7 2 T 7 8 s T ol 1 Pk 2 A Bt T 245 T2 A 1% 0 g e 0 8 AR L A
B DAY B TR S SR [T SR ) 1 902 328 O 394 O R R A 6y ) 55 A T AT 8 SR B G 5 . 3 R
TIHFRARRI AR 2R A R R G H A D J7 (8 FU A R J2 2R B -5 404 PR B 1 ) 35 0 A
NIRRT R R AL AR 2B )R BE LA ho o T 0 2 DU 8 B0 A2 SR 5 2 — JE B L AR AR
Ui Ry 2~3 em KIEHFRIT 932 TR 1 RIBBIREAE - NI AE & 0 0 b R A A JR . R B e 45 2R %
SRR BB 25 R L AR AL L KR 2G R d = 0. 2 em I, iR 1 52 00 O e B4 B 4f 3, R4
FREE 1 B e )2 2 BRI R JREE Ao 704 R AL PR A5 AL 32 dp = 0. 4,06 cm W, 2450 H BT BT I
LW IS b MR 2 W Al 1] AR AL, R TR IR de =0, 2 cm BB BUA TS5 sde = 1.0 cm I
REARHMG . XSGR IEER — 2, SCHRL2 Jrb s i X 52 56 Kotk (9 4006 75 204048 A 28 J= 2



108 I N L %28 &

VELIPEIE NG FH de =0.75 ems 0

Wd<@hﬁ%&ﬁiﬁmiﬁ Eth%ﬂmm

de=du R R ZRAESRE, &K 5 e

SO AR de = 0. 2,0. 4,

0.6 cniFULHIZBIAR s d, EM (b) dp=0.4 cm g

=10 e MIERBAZAAS. 2 2°F e

SERAE R G 2] S RS S R ——
Wk AEE R B gk

WTHA R by 5 o | ©@B00em e e

WS RO A I 4 R, T e

TEGEIE S FRARRE

AT ) RS R (e P

—0.4,0.6 c) RATA MME 2 L -

R N B I e e SES—

XN 2 R AR SO 4
HRERUZ R A K06 A,
BEXEZG IR o B RN K X

ﬁ%% %“*ﬁ i H 43
HE 2R — YA i 4
%ﬁwﬁ%%ﬁﬁﬁﬁpo

z/cm
B3 t=11 ps WA [F) 0 25 )5 B2 948 J2 B Rp A 1 LU AL
Fig. 3 Comparison of spallation features of the steel tubes

with different thicknesses of high explosives

P 5 S 1 AR PN TR A [ 3 JRE 1% [R]85 A8 PP 2 2R JR AR (de = 0.6 em) , [ 1T 9 3 2

ey A SEIEII S Ak EE BN (de=1.0 cm) . EE ML LR B S, X

T G AHRL
0.40
—f— Ref [2]
—d— Ref [4]

—&@— Present result

0.35F

0.25

0.20

0.3 0.4

dg/cm

P 4 J2 %8R B IR R R 6 HF 25 5 JEE #) AR 4K

Fig. 4 Variation of the initial thickness of spalled layer

with the thickness of high explosives
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Fig. 5 Temporal history of radial velocity
on the inner surface of steel tube
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Spallation of steel tube driven by sliding detonation

XIONG Jun" ', ZHOU Hai-bing, LIU Wen-tao, ZHANG Shu-dao, SUN Jin-shan
(Beijing Institute of Applied Physics and Com putational Mathematics , Beijing 100088, China)

Abstract: VG(void growth) damage model is generalized to the 2D situations, which counts in the
effect of the principal stress direction on the evolution of damage, and is used in the 2D numerical sim-
ulations of spallation of steel tube driven by sliding detonation of high explosive GI-920, as well as the
explicit fracture algorithm. The different pressure profiles on the outer surface of steel tube between
the 1D implosion case and the 2D sliding detonation case are analyzed. Especially the influence of the
thickness of high explosive on the pressure profiles is investigated in detail. The numerical results
present the distribution and evolution of damage in the steel tube, as well as the initialization and ex-
tending of the spalled crack. The initial thicknesses of spalled layer obtained numerically conform to
the experiments.
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