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Fig. 5 Specific impulse ixs for sheet explosive varying with  Fig. 6 Specific impulse iga for sheet explosive varying with
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Table 1 Working condition for simulation in consideration of the reflection

by the structural support

A LIRS 3 R W R 25 R

d/mm h/mm D/mm 8/mm
7 0.5 10,15.,20,25.30,40,50,60 0.2
7 0.5 10,15,20,25,30,40,50,60 0.3
7 0.5 10,15.20,25.30,40,50,60 0.5

L7 25 7 25 08 S A 2 S R S i 3K R T B FAS % 1 s SR i A I 1% 9 24 LG b S 4D
GER B MR . ) e Fn B T A WL S R R W E AR e vh R 7 R
FE W S M S e KT dra s 35 L de B D 3G 07 A28 /NI 118 2 8, 3 75 i i 8 # 5i 4 F e
B dea LR A Y . (EAR TR RS D BB IN  d e R o B0OR R 32230 X LA B S D (1)
BN T 2 R K 24 1 00 SR A FH A SR A AL S e 1 S S AR FH AR OGT R 24 L g D K Y 5 i)
W/ . FESC AL H

Ai =Ni(8,Dydsh) =igg — iga (3)
Aorfs A SCBIT F0BR AR B AR S A LB 5 S AR B B R L b B AR L d R A 3 R A BB 5 S R
(AR R R EE . AN 7 i A DI . A LB I S AR AT 2 T A i A 1 v
RN AL AT AT R .

M:AI(a,D,d,h):"Dfi 1)
I e A LB B S RE B S i A, A B Y A e R B R
[=1(5.D.d.h) :% (5)

MRAE (O~ () [ 8 gy il T S bt T AT LI5S S 51 AR K 25 15 8] 0K 0 e i 1 5 4 T Y
S AT BEWE T AR 2 BRI . FTLUR INEEE D RS I, AT AR K RS AT R
Wi D Z24E . B AT =AIG8.d k) o Z55 04 BB R A BEF D #9728 b il A2 % 1 Bost el . HL 5 4 %0
2. TR K 24 B0 0 B A R AT AL T S A A S S P R R CELRE A A (R I A LB SR A
SR FWGIA T —E MR EAE A 8 GO THR R A IF A BE 58 4 410 BR 1 SR B A I 8 B2
1 RSB  2  Z of BE (R R L TN Sy G B A D R 1Y S R K T TS R ) R A vk Dy 5 (L T DAY
INE AL v 27 58 51 i 1 KE 25 B ehim 19 28 AR A 453X () i

2000 5.0 — .
L 4.5: —=—§5=0.2 mm IRE=ZmRE ? //
1800 F sof ~7&02mm M=%R(ZRE—Z'RA)D2 /
1600 k —— §=0.2 mm without support 3.5k =0.3 mm Typ= g minel” ,/i
- 8=0.2 mm with support N 8=0.3mm  Al=Lr(iygig,)D?
- I —— 6=0.3 mm without support 3.0r §=0.5mm I =Lxi D //
s 1400 - - = §=0.3 mm with support 7 25F ) RE_‘% o /
% ] —— 6=0.5 mm without support z I ——5=0.5 mm M=Z7f(lu—im)9;/
1200 P - - = 6=0.5 mm with support = 2'0: el
L L5f
1000 Lok
B < 0.5 L
800F > E
I Beee———— 0 T - =
6005 20 30 40 50 s o 20 30 10 50 60
D/mm D/mm
7 25 SR RAHE TN M te et i B D YR OC R K8 HIE L EEH T 18D BB R
Fig. 7 Relationship between the specific impulse i and D Fig. 8 Relationship between the total impulse I and D

in consideration of the reflection by the structural support in consideration of the reflection by the structural support



88 DS 1 5 et i 8378

2.3 HREBSEGBEAERSNITERER S

ML IR BAE A S5 SR B o B ol DURIIE , BEE D A9 3G 0, 100 5% i i S A7 B B 58 S e e S A xk i
K 245 5 8] PRS0 w6 5 1) 582 00 2 0ok 583 {185 00 5 i A0 S 36 S S5 A O e ek R 5 A P 9 52 0 AR EL ST
454 302 ~ (D REME 45 1 25 e AT ML BB S e I 1y e b @ TH 38 5K

k(&)
D

2 2
FO D d ) — e — i 4 i — 1, (8) — 1 —k(&} )

A . 1 k@
+1?_l°(8)+A[D oA 1A (6)
EURA:Awdthdef)Xm,H%ﬁﬁ%W%%ﬁ$JW®%D%$ﬁﬁmmoﬁi%%

th s b O X R A RO A BB 3 S A — A Bl S . NS C6) B 7T LU Y A7 7E — Al R 4

%%%ﬁEﬁDw¥ﬁ%%@wﬁﬁz

13Dy d ) = A %—Hgojzﬂ'o(a)—é?40(6) )

LM% D, AL g 220
% 5 1 SR BB T S i L 177039 Pas
KW AR A S0, 24 DD, i, O P mas e
T (5. Dydoh) > i) 5 D>Dy T Ly * gigf’;ﬁ;”ZSQD"l*Z?OX 10D
B, Szl b W& (8. Dadh) < i,(8) w4 D= § 1400 o i=1054.40-565.68D +2.34 X 10'D2
2D, B i(8,Dyvdh) B /ME, 4 D—co BE, 1200 N} 050.56 Pas & ?:(1)'7573%—1811.84D’1+2.58>< 10D
i0.Ded =iy (0) . RIER ) 9 Bt T oo T T
R ¢ 9 414 i £ R LS s00 [NI0.18 Pas o
[T H o P o A D TSR i 57 £ 2 4501 401 285 31 qo LT T
;’;éﬂ%’fti’%f‘((s) E/‘Jj:u%%%o }J\F/ﬂ 9 ﬂuﬁﬂj , 10 20 30 40 51())/mm60 70 80 90 100

ARSCH B TTSR S H B 1OV BOR AL O He O 9304 1 2 URC I BEALAT 1
{E AL 25 SR W) 5 AT B 5 S WL W 1 A 24 1L Fig. 9 Comparison of specific impulse between
i B D AR model fitting results and simulation
PAEDTIE e b i @ TH SRS B M BAREER AT LNk 2 Fios
F2 BBNSERMEEEDLERTEE

Table 2 Comparison between model fitting results and numerical simulation results
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A computational model for impulse coupling

between sheet explosive and target

Lu Qiang, Wang Zhanjiang, Liu Xiaoxin,
Guo Zhiyun, Wu Yujiao
(Northwest Institute of Nuclear Technology »
Xi’an 710024, Shaanxi, China)

Abstract: The sheet explosive can be used to simulate the space structure response caused by the high-
power pulse X-rays, and the impulse coupling of the sheet explosive and the target is the basis for de-
signing the simulated load. Based on the numerical results by the nonlinear finite element code, the
computational modeling for the impulse coupling of the sheet explosive and the target is formulated in
consideration of the effect on the specific impulse of the sheet explosive caused by the rarefaction of
the border of the sheet explosive and the reflection of the support for connecting the mild detonating
fuse and the sheet explosive. The analytic results reveal that the increment of the specific impulse
caused by the rarefaction of the border is approximately in inverse relation to the diameter of the sheet
explosive, and that caused by the reflection of the support is approximately in inverse relation to the
square of the diameter of the sheet explosive. The specific impulse for the sheet explosive converges to
the limit specific impulse related to the depth of the sheet explosive as the diameter of the sheet explo-
sive reaches infinity. Both the rarefaction for the border of the sheet explosive and the reflection of the
support are negligible with the diameter of the sheet explosive increasing. There exists a critical diam-
eter and when it is equaled by the diameter of the sheet explosive, the specific impulse for the sheet
explosive equals the limit specific impulse as the diameter of the sheet explosive reaches infinity.
Keywords: mechanics of explosion; impulse coupling; specific impulse; sheet explosive
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