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Fig. 1 The polar curves of the confinement interactions with steady flow structures
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Fig. 3 The flow fields of the confinement interactions with steady flow structures
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Fig. 4 The flow field of the confinement interaction Fig. 5 The stress waves in Be

with unsteady flow structure
2.2.2 NRBENF A
X 2GR E N 0.5.,0. 02 em 58T L XE 24 DXUR S 45 0 A BELAE R, I 6 B . KRS R A
H s 2 S 2 S S5 4 5 SIS K 24 S e el 20 6 v B P R R S 2 R A B L
PRl Ay v 249 SR A 5T A TR A R A o A e S A 2 SO DX A A A o S AR A8 L E T 5 o A 244 B T R
UERIUR SRS o P 7 &y HE ISR X KA 24 - A T AT ST A 8 S D 1 1 I EE ) S L ) LA 2 AR A B
TR R S IR o) R RN, O ELJRE R N B B

L6F 0.77¢
N ) — .
14F ——06=0.5cm )
: Wl ---6=002cm 0.76f /'/
1.2F ] »
i y = 0.75¢
o Lo ! “
o I Sonic line &
5 S 0.74+
Q .
0.73+ /
0.72 =

&1 6 5 J5 P X 4% 3% i 3 1Y) R Wil
Fig. 6 Effect of the thickness of steel

on detonation flow field

0 004 008 012 016 020 024
dlcm

Pl 7 DR 0 A5 5 1B 3 1o R JRE 149 5 )
Fig. 7 Effect of the thickness of steel on normal

speed of detonation



% 3 4 T WA A SO A 2 4R S R 2 AR 305

2.2.3 BARENRAAEL R Y8

AR 5T RWUZ A G A BB B BN - B A 29 A e X BN 4G AN RS L A R .
JEREA 0. 04 cm, BEJEBE A 0. 46 cm, 8% [A] F£ 4 H Johnson-Cook ARG HLAY, HASEL VEZS . 5 H)Z
0. 04 cm 5 AN 29 HOIE BUAR LU, &5 SR ANl 8 i , iT LU L AN-BE I 41 & 0451 T KE 2T 5 o i D
WA THT L R 2k b 27 SN 445 R I S il 3 38 28 /0 L R - B2 A B AR L B 2 B I 9 SR 8, e )
H L RUZ A A BT - PR AT s T8 7 3 B BT v ™ AR K g i 2 i A9 A BT b o B
TSI I 9 v T K O 1w K 24 T S 0L T 9 DA T 9 56 R A R S 0 KE 24 BT 9 Ca) T 5 AL AN 2 I, B
O PR IR, W 9 () iz . S8R B BT ) 4 Bl £ 3 o A A BT A% 30 98 22 Ak 2 SO DX 5 e Ak 2
S B PR o Al A5 - 0L 20 45 A T3 5 P2 A TR B 2 S I B0 F) 24 TR T B K,

15 L5k () p{MP_a 1.5
i Fe-Be i g
- - Fe « ‘ .
i . Lo}
1.0} Sonic line ! |
g F i| Leading shock g
2 wave 2
;S &3 8
7 0.5

2.0 15 1.0 5 10 05 2.0 5 .0 0.5
z/cm z/cm z/cm
8 - I 2 B R B9 HY-4 2 A 24 ROV HE 24 38 3 14 5 )
Fig. 8 The confinement state of Fe-Be Fig. 9 The flow field of interactions in confinement by Fe-Be
3.5 i

COFESE T I3 B 8 P9 O G TRk 24 45 55 1) 240 SR T 9 3t oot i i lh AR BHE

(2 W ofr ot 302 A0 1 24 B9 15 I 2 A2 S I A BB ADUAR 2456+ bt A T 445 1P 9 A [ 4 1 249 SRR
O Sk 7 Bl b 6 il SRR PR A SR RN TR 2 CT BB B 25 AT e T RAT RE W S5, iz e
7 P LB 5 53 0 1 B BLAE TS PR TR P R TR 2y CT B A 25 1F T 8 HoA R W 451 . AN BE
o7 T o 90 A oy 2 B

(3) 2T A J5T 19 J5E J3E X SEDR 25 B2 W)« 244 1 Jo I, A8 5 7 DX DAY A o S 10 A 18, L JRE B8 e/
SRR 2 . UZRAY B A 07 O R SR A A R I - 0 SR 5 G0 2 9 TR KR 24 B9 R i 3 R A
W2 32 B A% AT 4 25 09 20 oA o TR 40 1R B9S2 0, 0 23 32 B AN Z A B0 4 P B 52 0, SR 4 R 8 T R O -
B - B 24 TR L TR I TR RS R N 2 TR 6

(4 X B A5 P R R T 0 25 CJ 4R 0 1) £ 1 A BT, 249 SRR TS ool o 2 3000 45 4 1) T 9K R
U2« B DA T ol A SR IR T D2 S T A R SN K 2

Sk

[1] Aslam T D, Bdzil J B. Numerical and theoretical investigation on detonation-inert confinement interactions[ C] //
The 12th Symposium (International) on Detonation. San Diego. California, 2002:483-488.

[2] Aslam T D, Bdzil ] B. Analysis of the LANL detonation-confinement test[ C]J// Proceedings of the Conference on
Shock Compression of Condensed Matter. Portland, OR, 2003:831-834.

[3] Aslam T D, Bdzil J B. Numerical and theoretical investigation on detonation confinement sandwich tests[ C]// The
13th Symposium (International) on Detonation. Norfolk, VA, 2006:6-10.

[4] Hill L G, Aslam T D. The LANL detonation-confinement test: Prototype development and sample results[ C] /
Proceedings of the Conference on Shock Compression of Condensed Matter. Portland, OR, 2003:847-850.



306 5% 1 5 i B EORVEE

[5] Tarver C M, McGuire E M. Reactive flow modeling of the interaction of TATB detonation waves with inert materi-
als[C]// The 12th Symposium (International) on Detonation. San Diego, California, 2002:641-649.
[6] Garcia M L, Tarver C M. Three-dimensional ignition and growth reactive flow modeling of prism failure tests on
PBX9502[R]. UCRL-CONF-222376, 2006.
[7] Banks ] W, Schwendeman D W, Kapila A K, et al. A study of detonation propagation and diffraction with compli-
ant confinement| R]. UCRL-JRNL-233735, 2007.
[8] Stewart DS, Yoo S, Wescott B L. High-order numerical simulation and modelling of the interaction of energetic
and inert materials[J]. Combustion Theory and Modelling, 2007,11(2):305-332.
[9] Eden G, Belcher R A. The effects of inert walls on the velocity of detonation in EDC35[C]// The 9th Symposium
(International) on Detonation. Portland, Oregon, 1989:831-841.
[10] Aveille J, Carion N. Experimental and numerical study of oblique interactions of detonation waves with explo-
sives/solid material [C]// The 9th Symposium (International) on Detonation. Portland, Oregon, 1989:842-851.
[11] Balaganskii I A, Agureikin V A. Effect of an inert high-modulus ceramic wall on detonation propagation in solid
explosive charges[J]. Combustion, Explosive and Shock Waves, 1994,30(5) :674-681.
[12]  XUsR‘E EICH XU B 5 48 M AU B AR )], B 4E 5 vhifi . 2002,22(3) : 203-209.
Liu Er-yan, Wang Yuan-shu, Liu Bang-di. Interaction between detonation and metals[ J]. Explosion and Shock
Waves, 2002,22(3) :203-209.
(18] #hk%s, DEH 22 MR Ry BEIM]. Jb s B B Ll A, 2000,
[14] fefmile. LR AT R ITIIM. 2 i bt Bhog et 1999.
[15] Bdzil J B. Steady-state two-dimensional detonation[J]. Journal of Fluid Mechanics, 1981,108(2) :195-206.
[16] Z4l50 . R o8 KIS A, 45, 4t 4R W AR 1 2 808 77 i LML dbat  BH2= it , 1987,

Confinement effect of inert materials on insensitive high explosives”

Yu Ming, Zhang Wen-hong., Yu Heng
(Institute of Applied Physics and Com putational Mathematics, Beijing 100094, China)

Abstract; In order to study the confinement effect of inert materials on insensitive high explosives, the
improved shock polar curve and phenomenological reaction model were employed. The confinement
types were categorized by the improved shock polar theory, which was built on the leading shock wave
based on the detonation ZND model, and adopted JWL equation of state in unreacted explosives and
p(osT) equation of state in inert material. If the sonic velocity of the confinement material is less than
the CJ velocity of an explosive, the shock polar theory can be utilized. In general, there are several
types of interactions that give a “match” of the pressure and streamline-deflection across the interface
between IHE and confinement material. A two-dimensional Lagrangian hydrodynamic method with
three-term Lee-Tarver rate law is used to numerically simulate all types of confinement interactions.
The important characters of confinement material include: compressibility, thickness, the representa-
tive assembled layers, such as bakelite-iron and iron-beryllium (iron close to the explosive).

Key words: mechanics of explosion; confinement effect; improved shock polar curve; inert material;

insensitive high explosive; three-term ignition-growth rate law
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