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Fig.1 Schematic diagram of structure for the base bleeding unit
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Table 1 The kinetic parameters of AP/HTPB propellant™®’
i A; E;/k) - mol™ q;/k) - kg™
1 780 141.03 -297
2 1070 192.15 9643.2

Note: iis reaction step, A;is pre-exponential factor, E;is activation energetic,

g, is heat of reaction.
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Table 2 Physical property parametersof base bleeding unitmateri-
a|S[4,16:

. A C
material p/kg Cmet W YN /Jp. kg - K
metal shell 8030 16.27 502.48
AP/HTPB propellant 1640 0.389 1255.2
inhibitor 950 0.276 2860
baffle 1800 0.15 1200
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Fig.3 Temperature field cloud pictures of the base bleeding unit at different times under three heating rates

0 0.02 004 006 008 01
x/m

t=1864 s

R BIF 5T HE 2 A e R Ak R P Y IR R e Y sk
OMEH A B C A D S PS8 (&l 1 BroR ),
Feeh D B R TR A, A LB I C AR T Y K
(47,60.5) mm.(47,58.5) mm Fl(47,40) mm,
LS Hal i, i TR HEZS 1 T 3 R BN A 1) S
HEZ Py % 6 21 A o 418, BT AAE 1 ~10 K+ min™
Y IR 2 I HEZG IS 0 s C SR T IR R R
AN JRHEZGANRTE B A D sSAE KRR N A A I

Chinese Journal of Energetic Materials, Vol.24, No.10, 2016 (941-946)

T E AH 2 30N, X 4 3 H 9 e oy B 22 B HE 28 9
I ke AR IS BRI N a0 DRI B R 4y
SRR, D SRR TEEZE A SR E, LU E
AR e 7 X I A B T 1 1) R I, I 2 R A A A
MR, 7E1,5,10 K - min™ =Fpin#l % F, i HE2S
AP/HTPB A= 15 K il 7 14 % K il BE IRl 579. 4,
574.0,573.5 K, LA WAE 1 ~10 K - min™" #y /0 #
AR, A TN BRGH 2 1 8 10 R S HE 24 & AR A el
e ik

www. energetic-materials. org. cn



JEG HE 24 PRI AR 2 ) B e A

945

43 Kl BE R M BN
40000

30000F
£ 20000f

10000

0 3 4 6 8 10
K/ Komin”

4 HPI N BAGE R 5 R HE e A KN A A OC R

Fig.4 Relation of the external heating rate and ignition time

of the base bleeding unit
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Numerical Simulation of Fast Cook-off Characteristics for Base Bleeding Propellant

Ll Wen-feng', YU Yong-gang', YE Rui’
(1. School of Energy and Power Engineering, Nanjing University of Science and Technology, Nanjing 210094, China; 2. China Electronics Technology Group
Corporation No. 38 Research Institute, Hefei 230088, China)

Abstract: To investigate the thermal safety of the base bleeding projectile, based on the two-step chemical reaction mechanism of
ammonium perchlorate ( AP) /hydroxyl-terminated polybutadiene (HTPB) base bleeding propellant, a two-dimensional unsteady
state cook-off model of the base bleeding unit is built. The fast cook-off response characteristics of the base bleeding unit were ana-
lyzed under the conditions of the external heating rates of 1, 5 K - min™" and 10 K - min™", respectively. The results show that at
heating rates of 1, 5 K - min™' and 10 K - min™', the first ignition points of the base bleeding propellant all occur near the outside
end surface wall of the base bleeding propellant. The change in external heating rates has little impact on the ignition position of
base bleeding propellant. With increasing the heating rate, the ignition time occurring cook-off response of base bleeding propel-

lant reveals an exponential decay. At heating rates of 1, 5 K - min™ and 10 K - min™

, the temperatures occurring cook-off re-
sponse of AP/HTPB base bleeding propellant are 579.4, 574.0 K and 573.5 K, respectively. The effect of heating rateson the ig-
nition temperature of base bleeding propellant is small.

Key words: base bleeding unit; AP/HTPB base bleeding propellant; fast cook-off; numerical simulation
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