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Fig.1 Setup of thermal explosion test for explosive cylinders
1—reactor cap, 2—hoop heater, 3—reactor, 4—explosive,
5—heating furnace shell, 6—thermocouples, 7—explosion

container wall, 8—temperature monitor, 9—timer
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Fig.2 Relationship between thermal explosion delay time of

PBX-6 explosive cylinder and temperature
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Table 1

explosive cylinders

Equation of thermal explosion delay time for PBX-6

condition of equation of E correlative
aging delay time /k) - mol = coefficient
unaging Int= —-41.890 +22942/T  190.74 0.9823
75 °C, 100 d Int= -39.118 +21463/T  178.44 0.9972

N 2 AT, 7E 198 ~ 220 °C 1y 24 55 i B2 0 [,
@30 mm x30mm PBX-6 2 H: /il 3 2 Ak 5 #A b A Sk
i 8 A A ) B RE Y e 2D, B BE R BE 43 ) Dl 198,
203, 207, 210, 213, 215, 220 “CH}, i 1L 5 iR
0 R 1Y AR HE IE B 20 0 e b 6673, 16200,
4620, 2880, 3120, 2238, 840 s, M [y a3 Ky IR 550
TR R, FRORR KR S i B 0D e D R O S A O Al
HEE 2GR TR 7] 2R 52 R BT & AR PAOHR O B A 0
], PBX-6 K24 A i 38 2 1k 5 #A 1 JE S iy 3 0k /b, 3%
H] PBX-6 E 2424k J5 PR B2 84 0, P2 A P B AI, T HL
LT USRS I 2 R e PEREAIR R .

MRAEF 1 K751 @30 mm x30 mm PBX- 6 #E2)
0 Ak HIT I B AR S I Oy AR, AT A e
PRI B T R 24 R R A TR M B S i 0 . I A, AR
B PR SE T I 5 AR AR A A SR TG AL RE 43 A, KE 25 AR
LA LAE R 190.74 k) - mol ™', A5 0
TEALBE N 178.44 k) - mol ™' B#L T 12.30 k) - mol ™',
KT IE AL RE I W) B SUAFAE & Fh i1, {HJR: | PR 1 A
i S PR B R A & 00 Ok R AL T Arrhenius J7 i, H
I A RE S B TG AL RE , B 2 SO W) 43 1 TR AL RE 1Y G2 1
4 H A

WWWw. energetic-materials. org. cn



Jon 38 AR K 25 1 2 A PR 3 R 5T

675

R R EW AR . RONE L RESE T AL TR F
Y ERER S RMY 0 T B R R Z 2. HIt, A
LR TN S A 5 2 UL K RE R IR, ¢ W KR 24 4 7 4K
T PP ARG B RRR K Y RE B AR, R R
Rl PBX-6 K 24 A% Ji 3k 2 Ak J5 A8 A A 7 300 /0, AR
FESGI, AL R A
3.2 AR ARRE

eI B T 5 K 24 M 524 7 ] R s
U7 RGP P 38 ) AR TR 8 I 7 A S ) SRR R
X E AR RPN G LR G EARE T . KB
ANTEEILIE 3o SRR A PBX-6 X 2 1 f) )5 I
SERCEL T AT s AT R R T — s e BE Y L SR L
R KSR RUBR AT 25 I 30 57 B AR I IR, R AR A
A AR D b o TR I AR R SR P AR A R B 3 AR S
IE SR K KE 25 3R B AR AR, 23 B L B T R
ARG G ) o A, R 40 1 6 295 2R 23 A7 K 25 F 119 O i i
AR MR CE o AR 50 A A R ) 14 S ] g R R IF 16 488 g
T 143 3 D R JEE MK VP € M EL B PBX-6 K24 I
PR BT 2 e o ARSI o AR RO 7, L8 L
TER IS S BEOR AR AR 0 LA B Bk B 0 24 1R, W o R 24
AR RE o LA IR 45 RS PBX-6 K 25 1115 & AL Al
5 A IR AR T 122 A AT PR 710

7
%
4
G
4
’
4
4
#
4
?
#
4
2
7
7
4
’
7
4
Y
#
7
#
#
#
4
7
~
rd

3 SR KRR
T—HL3, 2— k2, 3—7lk, 4—Tfik
Fig.3 Setup of fast cook-off test for explosive parts

1—bracke, 2—explosives, 3—shell, 4—cylinder
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Fig.4 Curves of temperatures measured in fast cook-off test

for PBX-6 explosive parts
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Fig.5 Photographs of scrap in fast cook-off test for PBX-6

explosive parts
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Table 2 Results of fast cook-off test for PBX-6 explosive parts
samples time of temperature of rades
P deflagration/s deflagration / °C 8
R1* 528 311.2 deflagration
R2* 493 281.4 deflagration
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Fig.6 Setup of drop test for explosive parts

7

1—target plank, 2—firing pin, 3—shell, 4—explosives,
5—bobweight

%3 PBX-6 L IFB IS R
Table 3 Results of drop test for PBX-6 explosive parts

drop velocity  drop high over pressure

samples s /m /kPa grades
R3* 28.565 41.63 3.8 deflagration
R4* 28.245 40.70 5.5 deflagration
R5* 27.324 38.00 2.1 deflagration
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Fig.7 Photographs of high speed camera in drop test for PBX-6 explosive parts
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Fig.8 Photographs of scrap in drop test for PBX-6 explosive parts
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Accelerated Aging on Effect of Safety for Explosive Parts

GAO Da-yuan,SHEN Chun-ying, WEN Shang-gang,HUANG Yi-min, LI Jing-ming
(' Institute of chemical materials, CAEP, Mianyang 621900, China )

Abstract. To understand the effect of aging on safety of explosive parts,the accelerated aging test of temperature 75 °C, 100 d and
temperature 65 °C,180 d were done respectively. For the novel and accelerated aging explosive parts,the thermal explosion test,
the fast cook-off test and the drop test were carried out, and the testing data were analyzed comparatively. Results show that the
thermal explosion delay time of explosive cylinder are shortened, and the thermal safety are receded after accelerated aging. The
deflagrating temperature is decreased with the deflagrating time is shortened for aging fast cook-off bomb, and the breach degree of
deflagration on fast cook-off bomb shell is big. When deflagration droped from aging explosive parts, the over pressure of shock
wave are big. The residual explosive of unreaction on target plank are fewer, and the impact safety are decreased.

Key words: explosion mechanics; explosive part; accelerated aging; safety; effect
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