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of one end point initiation
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Table 1 Simulation results

m-

Uy

velocity of Gauges

velocity of case

Gauges 1 Gauges 2 Gauges 3
cased polyamide 1100 29.8 38.7 49.5 39.3
cased Composition B 910 43.3 58.7 60.3 54.1
actual driving speed of Composition B - 13.5 20.0 10.8 14.8

Note: u, is impact velocity of kinetic energy penetrators.
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Table 2 Comparison of the simulations results and the exper-

imental data

ZEdD Vo kED
/m-s! /mesT! V2EwlJ2E, vplve,
simulation 32.1 14.8 0.0119 0.0122
experiment 30.4 14 0.0113 0.0115
error 5.6% 5.7% 5.3% 6.1%

R3 M S SR AR T H

Table 3 Comparison of the calculated results and the experi-

mental data
2F Vb Kepy
/mes! /mes™ v 2E 5/ ZEg Vyan/ Vox
calculate 29.7 13.7 0.0110 0.0113
experiment 30.4 14 0.0113 0.0115
error 2.3% 2.1% 2.7% 1.7%

Note: \/ZEdD and v, are parameters of cased charge; k., is the ratio of to

[2E, Or v,y 1O V.

FH e 19 B MEL TR, 2597005 50 e 245 258 245 J 498 O Y 45
RO JE 3 JRE K B TE MR SR R RO JE S Y 1.13% I
K 2452 247 52 DU B I EL e R S A AR R & 3k 2
R 3 B0 o A 2 W, A5 A0S e 3k B8 i A5 0l ) T
294y TE B S S AR B 1% I, AT R R 4R 3T A 2
BRI AL TN B, TR T R A T
R BIERBIKT 1.

4 %t

(1) 41t P 25 b J 58 9 e 2 1)
AR 2 2 AR RS R 2, K v
(2) 5] T B HE 25 B AR 2 325 20 10 %50 H JE ik
T 45 R T B B K T, DA 5K JE 2
L 1 2 0T 26 T 1% 0 I 24 26
HAR 2 R WA
SE Xk

[1] Gobalsecurity Org. Insensitive high explosives[ EB/OL]. http://
www.globalsecurity. 2006-11-08.

Chinese Journal of Energetic Materials, Vol.27, No.6, 2019 (521-527)

[13]

[14]

Sttt

Scott F. Melt pour loading of PAX-21 into the 60mm M720E1
mortar cartridge[ C]//Insensitive Munitions and Energetic Mate-
rials Technology Symposium. Arlington: NDIA, 2000: 91-99.
Steven N, John N, Pamela F. Recent developments in reduced
sensitivity melt pour explosives[C1//34" International Annual
Conference of ICT, 2003.

P RE, ik, X, 48—l RDX E R H KR 25 1 JW L-Miller itk
BRIl ] ShEk R, 2017, 25(3): 226-231.

TIAN Shao-kang, LI Xi, LIU Bo, et al. Study on JWL-Miller
equation of state of RDX-based thermobaric explosive[]]. Chi-
nese Journal of Energetic Materials( Hanneng Cailiao) , 2017,
25(3): 226-231.

BAN, TR, R, 5 HNS-IVFEZG — 2k ok 2 45 1 48 11
WigEl)]. S REM KL, 2018, 26(6): 495-501.

QIAN Shi-chuan, GAN Qiang, REN Zhi-wei, et al. Study on
one-dimensional shock initiation criterion of HNS-IV explosive
[J]. Chinese Journal of Energetic Materials( Hanneng Cailiao) ,
2018, 26(6): 495-501.

FWT, WA, ERAT, AR RROM R AT 5T R 2 (1w o AL
ERHDITIE[) ], S5 T4 4%, 2017, 38 (8): 1498-1505.

WANG Xin, JIANG Jian-wei, WANG Shu-you, et al. Numeri-
cal simulation on the initiation of cylindrical covered charge
impacted by tungsten sphere fragment[J]. Acta Armamentarii,
2017, 38(8): 1498-1505.

XIS €, BNER, BER, SF . SRR i R T B AEZ 1L
SRER AT ]. BRI, 2017, 31(5): 637-642.
LIU Peng-fei, ZHI Xiao-qi, YANG Bao-liang, et al. Specific ki-
netic energy threshold of impacting initiation covered explo-
sive B by six-prismed tungsten fragment[J]. Chinese Journal of
High Pressure Physics, 2017, 31(5): 637-642.

i SUINE S5 AN N /B N 1 S RO R LS Rl U ey T S T 1]
WFFE0)]. 5 TR, 2017, (HEF) 1) 2 194-199.

LU Ying, WANG Fang, BIAN Xiao-bing, et al. Shock initia-
tion criterion of composite shell charges under impact of frag-
ment[J]. Acta Armamentarii, 2017, (S1): 194-199.

Center NSW. Hazard assessment tests for non-nuclear muni-
tions[ S]. Military Standard No MIL-STD-2105D, 2011.

PR A R R S T8 24 O OB A 5 B4 T i F
[D]. dtar st TR, 2014,

MIN Dong-dong. The failure mechanism of warhead charge
and the low vulnerability method by the fragment penetration
[D]. Beijing: Beijing Institute of Technology, 2014.

B BCRR U iy SRR U ik S SRS D .
Jeat st TR, 2016.

LI De-gui. The evaluation method and experimental research
on anti-fragment penetration sensitivity of warhead charge[D].
Beijing: Beijing Institute of Technology, 2016.

ST SRR, B R A (ML LA S Tl R
#,1997: 305-311.

ZHANG Bao-ping, ZHANG Qing-ming, HUANG Feng-lei.
Detonation physics [M].
1997: 305-311.
Pl R AR TS 2 25 B0 (ML st [ B Tl iR R AL,
1987: 76-78.

SUN Ye-bin. Explosion effect and charge design[M]. Beijing:
National Defense Industry Press, 1987: 76-78.

BT L, AR e Bt S| A A Al o A L B SRS D) ]
T4, 1987, 8(4): 60-63.

Beijing: Weapon Industry Press,

www.energetic-materials.org.cn



) e 1= ) 1A v o A 72 X 245 5 2 i R R R 527

FENG Shun-shan, CUI Bing-gui. An experimental investigation [18] LI Wei, HUANG Guang-yan, FENG Shun-shan. Effect of ec-

for the axial distribution of initial velocity of shells[]]. Acta Ar- centric edge initiation on the fragment velocity distribution of

mamentarii, 1987, 8(4): 60-63. a cylindrical casing filled with chargel])]. International Journal
[15] HUANG Guang-yan, LI Wei, FENG Shun-shan. Axial distribu- of Impact Engineering, 2015, 80: 107-115.

tion of fragment velocities from cylindrical casing under explo- [19] BRRI, B/, MRAGHE, 55 . A3 B0k s 4 7 455 fi il IR A X

sive loading [J]. International Journal of Impact Engineering, RECME S BT ) ). # K S uhik, 2007, 27(5): 390-397.

2015, 76: 20-27. CHEN Gang, CHEN Xiao-wei, CHEN Zhong-fu, et al. Numer-
L6 ] ML, o 2, A TS . i il O A B 10 ) 30K 2% 1) 43 A 0 A A ical simulation of failure model of 45*steel impacting by blunt

El)]. T 2R, 1993, (BEH1): 12-16. penetrator of A3 steel [J]. Explosion and Waves, 2007, 27

FENG Shun-shan, JIANG Jian-wei, HE Shun-lu. On the pat- (5):390-397.

tern of radial distribution pattern of initial velocities of frag- [20] Z=l, Al A BB, % BT )-CAR MBI Y Comp.B XE 2574

ments under asymmetrical initiation [J]. Acta Armamentarii, B BUE AR s S, 2011, 33(1): 21-23.

1993, (S1): 12-16. LI Kai, ZHU Jian-sheng, QIAN Zhi-bo, et al. Numerical simu-
[17] HUANG Guang-yan, LI Wei, FENG Shun-shan. Fragment Ve- lation of drop weight impact tests for Comp. B using John-

locity Distribution of Cylindrical Rings Under Eccentric Point son-Cook constitutive model[)]. Mechanics and Practice Jour-

Initiation [J]. Propellants, Explosives, Pyrotechnics, 2015, 40 nal, 2011, 33(1): 21-23.

(2):215-220.

Deflagration Failure of Explosive Cased Charge Under Impact of Kinetic Energy Penetrators

FENG Shun-shan', ZHAO Yu-feng', BIAN Jiang-nan’, ZHOU Tong'
(1. State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081, China; 2. Beijing Aeronautical Technology
Research Center, Beijing 100076, China)

Abstract: Aiming at the failure problem of cased explosive charge under impact of kinetic energy penetrators, the velocity of
case driven by explosive charge under different reaction rate was analyzed. The grade of characterizing explosive charge failure
was proposed using equivalent gurney velocity or equivalent gurney energy. The method of solving equivalent gurney velocity
and equivalent gurney energy was given accordingly. Based on equivalent gurney velocity, the failure grades of cased explosive
charge were divided and the criterion was given ,the idea of deflagration failure is proposed which is considered to be more ef-
fective to realize. The deflagration failure problem of cased composition B under impact of kinetic energy penetrators was studied
based on experimental tests, numerical simulation and analytical calculation. The relations between deflagration failure and nor-
mal detonation failure were analyzed and the lower limit value of deflagration failure criterion was given. The results shows that
it can be regarded as the lower limit of deflagration failure of explosive when equivalent gurney velocity reaches 1% of gurney ve-
locity.

Key words: kinetic energy penetrators; deflagration failure; cased charge;equivalent gurney velocity; equivalent gurney energy;
equivalent fragment initial velocity
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