W40 % S wmOE 5 W & Vol. 40, No. 5
2020 4 5 / EXPLOSION AND SHOCK WAVES May, 2020

DOI: 10.11883/bzycj-2019-0321

L FUSURE IR

Bo#L g5 EmLE W HAEL
(1. Wb R2APLE TAE2=BE, (Y KR 030051;
2. BV T ERA RTAT A A, P KJE 030051)

WE: Nk — LRGN TE B e b & W B3 i A8 AL B 0, DL B KEZG NP9 0 42, s B b dt S 1
T Bingham Ui (B8 ) B K 25 56 B TS I 0 08 S R A AR, B BUE RS B T B M S AN THR
SR AR 3 A I A Ak R R A 2R T AR SRR A6 0 LSS IE, WA T S A N R 3 5 R I 4 09 7S fb R
Ao BERRM: FHRHE AN 1 C/min B, B KE 245 M1 48 J5 B 81 T LG U 8l N0 A9 IR B 3 0 AR B R 22 oA, JE 25 B A #AUR
i 5 5 2% ) S 1) DX I A 7 AR B35 TR 2R Ry 0.055 °C/min B, &/ﬁéﬂﬁmFW*ME{:HTIHJVWH%IMH*ME{ JE 37 14
OIAT R, AKEZG B H IR NS, A BT AR Bl R At 7R e R Sy SR (4 R TR 3, K 2 A R T A
b, (R R B A B AY DX A SRR L

KR AR BRI B FEZY: B Bingham Uit 4 R

FESZES: 0381; TJ55 EfRZERMAREE: 13035 XERFRERS: A

Rheological properties of Composition B in slow cook-off process

ZHOU lJie', ZHI Xiaoqi', WANG Shuai', HAO Chunjie?
(1. School of Electromechanic Engineering, North University of China, Taiyuan 030051, Shanxi, China;
2. Jinxi Industrial Group Co. Ltd., Taiyuan 030051, Shanxi, China)

Abstract: In order to investigate the changes of the internal physical fields of melt-castable explosives in cook-off,
Composition B was chosen as the object. A complete viscosity model of Composition B based on the Bingham flow model was
first established, and then applied in the numerical simulations of slow cook-off. In this way, the temperature curves of three
inner measuring pointsthat located in the upper, middle and lower respectively were obtained and further testified with cook-off
experimental measurements. Moreover, the variation of the inner temperature field in the whole process was observed as well.
The results showed that when the heating rate was 1 °C/min, the viscosity flow of Composition B appeared soon after the phase
change, and the inner temperature field changed with that. The self-heating and ignition occurred in the upside area of the shell.
But when the heating rate was 0.055 °C/min, the inner temperature field was still like a solid phase after the phase change was
completely done for a long time, and the viscosity flow appeared after the self-heating started, the inner temperature field
gradually began to change like a liquid phase just at that time. The ignition area was in the upside of the shell too, but the self-
heating area was in the middle of the shell. The contradictory points of view in previous studies can be preliminarily explained
by this model.
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Table 1 Parameters to calculate the yield stress threshold
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Table 5 Physical parameters of Comp B
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Table 6 Chemical kinetic parameters of Comp B
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Fig. 2 Simulated temperature curves at different points

Fig. 3 Simulated temperature curves at different points
for the heating rate of 1 ‘C/min

for the heating rate of 0.055 ‘C/min
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Fig. 4 Changes of temperature field inside the projectile body at the heating rate of 1 ‘C/min
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Fig. 5 Changes of temperature field inside the projectile body at the heating rate of 0.055 ‘C/min
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Fig. 6 Average velocity curve of flow field Fig. 7 Velocity victors inside the Comp-B before and after

self-heating at heating rate of 1 “C/min
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self-heating at heating rate of 0.055 ‘C/min

gy, B s s AR AR BOE s B Th, SN o K24 1SRRI e 49K 5 P 0 A e R R UL 8
3K 1t YA T i S A N, o 24 P BN 5 B0 PR L B 2 T R (e I O Bl ) SR A, AP 8
2 Y R A A 2 A 0 24 B 1 R A VA I ), BRIV 6 Y B A

Tl o ARG I, K 245 A B 1 AR ) DI SRR v K o) 2 A R T RN B RIT S A
B JE WL o TCIE THEL R A PAR, 1 BN BUS , K 25 45 3 B LR i 140t S 1, W) RN 5 4 1 R T 2
ETOURS A (57, LA T P 70 T3 ) 728 s o 4 I X 24 1 B 1 B R I 2

3 KIEIEIE

18 B ARG R 5 1 A RS AR RS, O 7 PR 3 A B2 0, L3t o 5 R (A AL
Hhoe 4 — 2. B INAE fR0 B AR S A I E, InIE T RF 8 2 86 mmx 194 mm, #4464y 45 8, R
2 mm, B4R A R DLIAT 9 K R B 2 S S SE e RS TR AP BE IR T R B ORELR, Bk
2240 R B B R JCZE AR R 0, S8 T MR 13 R AR I AR T 2R 5 SR B 58 , SR JE Ry

1 s M UACAR BUAAR BR 4% 1E R LT 10,

9 JERRTL A
Fig. 9 Cook-off bomb and heating devices
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Fig. 11 Measured temperature curves of different points

Fig. 12 Measured temperature curves of different points
at the heating rate of 1 ‘C/min

at the heating rate of 0.055 C/min
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Fig. 13 Comparisons between calculated and experimental

Fig. 14 Comparisons between calculated and experimental
values of point 1 at the heating rate of 1 ‘C/min

values of point 1 at the heating rate of 0.055 ‘C/min
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