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Table 1 Shock wave platform pressure and particle velocity for three explosives loading three materials, respectively

YEZY o v P/ p1/GPa o y Ry o /7 “ /7 w »/GPa
(tem*) (kme+s ") (kme+s ") (tem™®) (kme*s ") (kme+s ')

Al 3 2.785 5.328 0. 286 4. 478

TNT 1. 630 6.93 19. 570 5.198 3 Cu 3 8.930 3. 940 0. 140 5.121

w 3 18. 167 4.030 0.073 5. 439

Al 3 2.785 5.328 0.377 6.011

COMP B 1. 717 7.98 27.335 5.985 3 Cu 3 8. 930 3. 940 0. 190 6.999

w 3 18. 167 4.030 0. 100 7.506

Al 3 2.785 5.328 0.411 6.602

PETNI1.77 1.770 8. 30 30. 484 6.225 3 Cu 3 8. 930 3. 940 0.209 7.738

W 3 18. 167 4,030 0.111 8.329
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Table 2 Theoretical platform width for several sizes in reverse detonation of COMP B

a;/mm a,/mm a;/mm 4/ ps ty/ps ty/ps 1,/ ps t./ps
100 25 100 16. 71 8. 77 18. 77 37.54 8. 77
100 36 100 16.71 12.63 18. 77 37.54 12.63
100 44 100 16. 71 15. 44 18.77 37.54 15. 44
100 47 100 16. 71 16. 49 18. 77 37.54 16. 49
100 50 100 16. 71 17. 54 18.77 37.54 16. 71
100 75 100 16. 71 26.32 18.77 37.54 16.71
100 100 100 16.71 35.09 18. 77 37.54 16. 71
200 200 200 33.42 70. 18 37.54 75.08 33.42
300 300 300 50.13 105. 26 56. 31 112. 60 50. 13
400 400 400 66. 83 140. 35 75.08 150. 20 66. 83
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Table 3 Numerical simulation results of shock wave platform pressure and particle velocity

Mg QIR X

P wu

i p/GPa u/(km=+s ") p'/GPa u'/(km + s 1) (‘pplp | XIOO)/% (‘ u' : XIOO)//
TNT + Al 4.478 0. 286 4. 320 0.272 3. 66 5.15
TNT+Cu 5.121 0. 140 4.967 0.134 3. 10 4.48
TNT+W 5. 439 0.073 4.555 0.062 19.41 17.74
COMP B+ Al 6.011 0.377 5.870 0. 362 2.40 4. 14
COMP B+Cu 6.999 0.190 6.867 0.183 1.92 3.83
COMP B+W 7.506 0. 100 6. 828 0. 089 9.93 12. 36
PETN-+ Al 6.602 0.411 6. 820 0.416 3. 20 1. 20
PETN-+Cu 7.738 0.209 7.990 0.211 3.15 0.95
PETN-+W 8. 329 0.111 8.119 0.104 2.59 6.73
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Table 4 Numerical simulation results of shock wave platform width

F5 a,/mm a,/mm a;/mm t./ps 1o/ ps (‘t“l_i,t”XIOO)/%
1 100 25 100 8.77 8.12 8.03
2 100 36 100 12.63 12. 20 3.54
3 100 44 100 15. 44 15. 06 2.51
4 100 47 100 16. 49 16.12 2.30
5 100 50 100 16. 71 16. 40 1. 88
6 100 75 100 16.71 16. 45 1.57
7 100 100 100 16. 71 16. 56 0. 90
8 200 200 200 33.42 33.83 1. 22
9 300 300 300 50.13 50. 26 0. 27

10 400 400 400 66. 83 67.05 0.32

WL 4 AT

(1) PRI A 5 A58 408 e A — 380, 0 Y A o7 ) O #5202 RT DA T 52 38 iy 9 4 25 A 5

(2 FH X158 22 Fif 45 2 245 Bk 9 B2 i, S BT /0 » 50 B S ST ) BT 4R S O R TR 4 R 2 g e B 4K

(DY ar/a, < 21/10 B EEE a) A HBE a, Al 15 2 R 0 vhily P F 5 501

(A X T K 2 o ol D0 1) A5 L D DR () 9P 65 B JEE (3R 4 5 5~10) 45 Hi e 11 R T3 1 904 2R
TE (ay) WP RS (GR 4 WP FS 1~ AL, B # B9 FRIE i 5 4 0T RO A it A2 [ BE R A iR )5 H
T T A 7 90 % 58 5 TR0 5 2, P i T ) 7 S O — B 49 2 0 O 2 B w0 22 B B H 3, IR il — E RS

3 & i

R ARA 5 A S R AR AR, I S i 2 1y RS BIR A 5 B 5 TR 5 A A TR 1 )
S ASINEAT ST e T B P R R A 24 S r) A R S TR S BT T T 44 [ R RORL B o . BEiE
3 A ER ST KR R AT A A Y G p) TR B E T WPl T B T A B IR IE S AR & A
P 340 9 S S i i 15 O 2 L el BTN R 15 SE R R TE R DT ik . JF S A BUE RN 6 BRI o B A R AT
TR UE P BEA — B0 UL B 20 7 R IE AR A R R A S R M e i 5 R M A g
AR 2 28R A U X LA I A B A

AXEZRIRFPHIANLTEIRFREAFERARABREL LR T T & B HI AR M8 IR0
R % 355, f2 kT Bt
S E

(1] TR, E00, BRE. BAES i 3 02 [M . st E By Tolk i 4t . 2010398,
(2] Fh7RA, SCHRI, B 8. 2 900 25 15 4% i IR Bh B R (19 Gurney BV AL A HT L) ). B 4E 5 v . 2004, 24 (4) 1 299-304.

Sun Cheng-wei, Wen Shang-gang, Zhao Feng. An optimal analysis of multi-stage explosive accelerated high veloci-



228 DS 1 5 et i %34 B

ty flyers with the improved Gurney model[J]. Explosion and Shock Waves, 2004 ,24(4) :299-304.

(3] MUeE. SOl RS, 55 29 AU Ky 3 B S A L) ], e 5 b, 2001,21(1) : 13-16.

Zhao Feng, Wen Shang-gang, Sun Cheng-wei, et al. Experimental studies on multiple-stage flyers[J]. Explosion
and Shock Waves, 2001,21(1):13-16.

(4T 7 1 A SR P 1T A8 552 B K 8 4 I 3 ) i (AL E S [T . o P 4 B 241, 2011, 25(5) :451-456.
Luan Guang-bo, Hao Li, Zhang Zhu. Numerical study on the acceleration of metallic flyers driven by planar deto-
nation wave of explosives[J]. Chinese Journal of High Pressure Physics, 2011,25(5) :451-456.

(5] AR 200 . 77l [ R X AT/ T TR ORI BERT 52 [ . W TR B4 4 . 2011, 25(3) : 221-226.

Zhang Zhu, Luan Guang-bo, Ning Jian-guo. Flatness study on the metallic flyer driven by explosive loading equip-
ment[J]. Chinese Journal of High Pressure Physics, 2011,25(3):221-226.

[6] Gebbeken N, Greulich S, Pietzsch A. Hugoniot properties for concrete determined by full-scale detonation experi-
ments and flyer-plate-impact test[ J]. International Journal of Impact Engineering, 2006,32(12):2017-2031.

L7 JE s, — 4tk @ 5wk 0y 2= M. b BR5 i pitat . 1998 320.

(8] ZR4Eifi. —4EAsE w5 vh i P LM, bt B Lol i higdt , 2003 : 408,

(9] ik el AETT R T IIIM. 2 B, JEat: B gt . 1999212

Shock wave loading of reverse detonation model

Zhang Zhu, Jin Yan-juan
(School of Applied Science, Taiyuan University of Science and Technology s
Taiyuan 030024, Shanxi, China)

Abstract: To achieve the dynamic loadings on the large-sized specimens by the explosive shock waves
equivalent to the stress wave obtained by a light-gas gun, based on the principle of superposition, the
reverse detonation model was introduced to accomplish the shock wave loading on the compressible
solid materials. The interferences were comprehensively considered for each free edge of the explo-
sives and the material specimens by the rarefaction waves. By integrating the velocity-pressure curves
of the explosion products and the compressible fluids, the calculation methods were theoretically pro-
posed for the shock pressure and the shock wave loading platform width, respectively. And the theo-
retical analysis results were verified by combining the numerical simulation. They are consistent with
each other.

Key words: mechanics of explosion; reverse detonation; shock wave; large-sized specimens; pressure;

platform width
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