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Effect of Charge Density and Restriction of Shell on Slow
Cook-off Characteristics of Passive RDX

HU Shuang-qi, XIE Zhao-bian+ ZH] Xiao-qi
(Institute of North University of,€hina} Taiyuan 030054, China)

Abstract: The slow cook-off characteristics of \passive”RDX under different tharge densities and restriction condi-

tions were tested by a self-designed slow cook-off ‘setup. The tesults show that from 80% to 94% of theoretical

maximum density, the passive hexogen-explosion reactiomis'gradually weakened with the charge density increased.

The response time increase with the increuse of| shell thickness when material is same and drastic degree of passive

RDX explosive response is weaken with\the'ificrease of the restriction. And the degree of passive RDX explosive re-

sponse can be reduced by using the low thermal-conduct material when the thickness of shell is same.
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Fig. 1 Schematic diagram of slow cook-off test setup
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Tab 1  The test conditions and response results

of cook-off bombs in different charge density

Felk R/ R/ JBHNE WEH RMZ%

ME  mm  %TMD BE/C mREl/s BHAE
45 548 3 80. 00 215. 4 5768 Prgey
45 58 3 85. 00 214. 8 5773 TR
4558 3 92. 00 215. 4 5773 PRI
45 SH 3 94. 00 217.0 5840 TR IR
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Fig. 2 Fragment of bomb under different charge densities
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Table 2 The test conditions and response results of

cook-off bombs under different restriction conditions

ek JRREE/ e W BNR BB M
B mm EE/TMDY M/s EE/C WE/s BHE

45 28 2 93.00 5715 217.8 5828 %
45 2 3 93.00 5915 219.8 5974  JB%
45 2% 4 93.00 6026 219.2 6038 FirES
AL12 3 93.00 5588 217.4 214 B35

2 SN S R R AR AR I e R 3R TR
52 LR A of ol 28 460 4 P L b g R R A U )
32 T 10 JE B (5 f R 0 . phy AR SR B 98 T
15 157 32 P9 AT 1o S0 2 K & 7 PR AT B — ™ AR =
[ 2 7 IR 2 24 =l B g AP A AT B A A R
1 2l 285 ik B2 i BRI 7 PR 2. AR BT ORL g A el
I e PR A AT B — SRR = g R AT LR 3 B Al
[0 13 73 0 1w 8L g 8 55 7 MR JE JEE AR L B JE B
R 7 PR AT IR 3 0 0 ) R L B 2z /) o HL e RN )
JeHEAE Y BE S ]IV FE PR S N T R AR, W]
L o W 3 7 VAR BE T 14 38 00 K 24 1 T s 49 I (] B 2
5
HIC A RR O 45 S5 A B 5T R R G 0
S8R o K 24 P SO A J) B R U L DL 3. TR DR
AR B2 JEE (R 8 I BELAS: 1 A = 1 I K B T 0 2
R 1B 18] 79— W S 0L i J6) s Ak~ s iz 5 e (DD
(2) 1] 47 BEAT S W B A5 B 22 R i 0 ot
AT 50 E AR
CO+H,&H,0+C+131. 88k] (D
2CO=CO, +C+173. 04 k] (2)
0 DDA R A R K I ) Rk 5 R AR
bR AR BB AT | B A 5 MR I E A 3 55 L A R

MG Bl B RS0 A R E YT JE P i 1) B 4G 4
JEA BB RE B /D . B SE MR R 8O . Bk
LR AR RO o A8 745 B8 A 58 A% J5E J3E 114 984 o S v
CARE BTN

(a) 3 mmEREHEH (b) 2 mm/E B

(¢) 3 mm/SEHY B A

B3 FAREAREZGTEHEORAIRE
Hig. 3 Fragment of bomb under different

(d) 4 mmJSEAY WL A

restriction conditions

TSP AS 7] I o e T4 Rk B0 A S 1 R B ik
JE MBI AY 22 5 R AR 5 AT R 3] e 2 TR 20 S T
AR IS I) 2L R B e 2 R AT B AN [, A S P BE R
Y ) A A ] I ] DA A% 32 4% 24 1 A i B AR S 1
AEZ22 10 b1 BE 22 B AR AR il BE T e bR S A
TERR I — 2 A5 PF T & 5 BE R B /DN 1) 6 R B A37 TG AR
AE AR 32 149 10 3 280/ 5 B0 fd w7 e J3E T 20

3 #

(DM TR AT Bl ik RDX X 25 85 0% i
JE Fh T2 K 24 10 I R O3 i TR RE R

(2) B 2R R — S, 2225 % i 2 802 TMD
~ 949 TMD, i % % 25 % B 16 /D o FL B 3R 1 K 4l
b RDX & Az 18 3 6 9K 1 2 7 i) 0 R 35 18 i o) 44
Dy WM R

C3) A [R) R R Y 72 44, B 5 005 49K L B 5 1) 185
Blifk RDX (R e G i 3G K. 76— @ B 13
JiBE JEL T L R Bl A RDX 18 3 4% 9% S5 17 174 fd] 5
FRBE . Bl 7 R B2 Blbh A A B 5 32 ) 184 hm L Bk
RDX 8 8005 % 2 I o ZUFR R0 55 . RS R AL
IR 4 J A4 AT DA RE AR i A RDX 8 3 18 0K S 7 11
JEI B B

(F#% 60 1)



60 KO #H F R

ERTE S |

2SR L o S 30 S D0 O R L R R
AR/ o X K2R 24 SR IR B I O 5 s R
SR 5 S5 30 AR A B2 DBk /) 5 8 A7 A BR 2 2 5 O A
T e B A2 5 55 25 PR 0 R LE 81 3k [T 5 K e 1 B
U Sk ¥ B T A AR s AL A A
TR IO TR B b B ST Y R W RO SR AL 2 mm
JEI R e .

()R BE T FRBT . K 3% 25 308 & 2 9 & B
S| T R RS- R UK 2 2 1Y R 5 (EUR I~ BR AT
Bt Rt LR A 2 G R R B 2 R T
— 25 AR AL~ 2R 25 2B AT P A et . DU AL
TRBE T FRET O 5K

S % 30k

[1] Blache A, Weimann K. Shaped charge with jetting projec-
tile for extended targets[ C]// 17th International Symposi-
um on Ballistics. Midrand: Office of Naval Research,

1998. 207-215.

(EBEF 28 )

2% 30k

[1] MIL-STD-2105B. Non— nuclear ammunitions) tests of
risk assessment[ S]. USA: The Department, of “National
Defense of USA,1994.

[2] Schoites ] H G. Strain rate results of the“I NO-PML.
Cook-off test with HTPB/AP and{PPG/AP/AN pro-
pellants, PM1.1996-A87. 1-17[ R]. Netherlands: TON
Prins Maurits Laboratory,1997.

[3] Kondrikov B N. Investigation of cook-off-type test
methods[ C]//The 11th International of Detonation
Symposium. Snowmass Village: Snowmass Confer-
ence Center,1998:135-142.

(4] Eweud iR iR A B msemI] KL,

2001(2) :5-7.
WANG Xiao-feng, DAI Rong-lan, TU Jian. Cook-off
test of booster[ J]. Pyrotechnics,2001(2) :5-7.

(5] MKMW, HE. BRI RDX K24 B 52 5 K B0(E B4
[J]. & aE# B, 2004,12(4):193-198.

FENG Chang-gen, ZHANG Rui. CHEN Lang. The

[2]

[3]

[4]

[5]

[6]

L6V

[7]

[8]

[9]

Murphy M J. Performance Analysis of two-stage mo-
tions[ C]// 8th International Symposium on Ballistics.
Orlando: Office of Naval Research,1984.

Mattson K, sorensen J, Ouye N, et al. Development of
the K charge, A short /D shape charge[ C]// 18th In-
ternational Symposium on Ballistics. San Antonio: Of-
fice of Naval Research,1999.

Teland J A. Cavity expansion in penetration of targets
with pre_drilled cavities predrilled cavities[ C]// 19th
International Symposium on Ballistics. Interlaken: Of-
fice of Naval Research,2001.

PAN Xu-chao, HE Yong,HE Yuan,et al. Study of the
act of the shaped charge in the pre-damage blind hole
of the concrete[C]// 25th International Symposium on
Ballistics. Beijing: Office of Naval Research,2010.
Murphy M J, Kuklo R M. Fundamentals of shaped charge
penetration in concrete] C]// 18th International Symposium
on Ballistics. San Antonio:Office of Naval Research, 1999.

cook-offtest.and its numerical simulation of RDX[]J].
Fnergetic Materials,2004,12(4) ;193-198.

IR 245, I8 0, i Bl . HE 24 2 2 R 0] i R A8 i
I8 7 ). 48 HE 5 bk 2005, 25(3) £ 285-288.
FENG Xiao-jun, WANG Xiao-feng, HAN Zhu-long.
The study of charge size influence on the response of
explosives in slow cook-off test[J]. Explosion and
Shock Waves,2005,25(3) :285-288.

A T £ 5 TR AR AR L 0 R R T 3 2 BOR T 9 B b
Wi 7 AR F 7 LT ). KM 242441, 2008, 31C 3) : 71-74.
YANG Li-xia,ZHANG Zou-zou, LIU Lai-dong. Exper-
inental study on vulnerability response of propelling
charge to thermal stimuli[ J]. Chinese Journal of Explo-
sives and Propellants,2008,31( 3):71-74.

ke, o BUR. LA LMD B Rl R OR R
#t,2004.

YEZY R S . FE S He LML db 5t - [ B ol th iR
#1,1982.



