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Fig. 1 Scheme of experimental setup of unconfined thermal explosion
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Table 1 The relationship between electric potential of thermal couple and temperature

P B HAEECC A B M*RE
NiCr /NiSi 60~170 10. 648 23. 002 0. 999
175~280 —1.531 24. 695 0.999
NiCr/NiAl 80~ 150 12. 836 22. 634 0.999
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F2 FAHBEHTNGHRERERNRRTLEE
Table 2 Experimental critical temperature and activation energy of explosive charge

R T, 5
i /mm /C /(kJ/mol) ¢ xR
PB—RDX $10<20 199. 8 63. 941 34. 046 0. 99
$20X 30 184.7
$30 < 40 169. 0
PB-HMX $10X% 20 208. 3 135. 342 51. 687
$30< 40 193. 6
PB-HMX/TATB" 420 30 199.5 160. 578 58. 072
$30% 40 195.0
PBX-9503 $10X 20 243.8 104. 239 42. 342 0.99
$20< 30 227.2
630X 40 222.6
PBX-9502 $10X 20 267. 8 307. 027 86. 348 0.99
$20< 30 263. 4
®30X% 40 259.7

1 :a) HMX/TATB/¥G G55 /AR =87/7/4.2/1. 8,

®3 —EFART TR EERME

Table 3 Predicted critical temperatures of some large charges

Rt /mm PB-RDX PB-HMX PB-HMX/TATB PBX-9503 PBX-9502
$50X 50 158.5 187.7 190. 0 211.3 256. 1
100X 50 147.7 182.1 185.3 203. 2 253.5
420050 140. 4 178. 3 182. 1 197.6 251.2
$280< 280 116. 4 165. 0 170. 8 178. 7 243.5

L T-50MXA
Table 4 The relationship between T'.. and ©

w r=15mm r=25mm

PBX-9502 PB-HMX PB-8502 PB-HMX

Tua/C AT/C Tuer/ C AT/ C T/ C AT/C T/ C AT/TC

1/2 260.0 3.2 194. 8 5.7 256. 6 3.1 187. 7 5.6
1/3 259.7 2.3 193.2 4.1 255.7 2.2 186. 0 3.9
1/4 259. 2 1.8 182. 2 3.1 255. 2 1.7 185. 2 3.1
1/5 258.9 1.5 191.7 2.6 254.9 1. 4 184. 6 2.5

1/6 258.6 1.2 191.3 2.2 254.7 1.2 184. 2 2.1
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$¥¥% 4 Table 4 (Continued)

) r=15mm r=25mm

PBX-9502 PB-HMX PB-9502 PB-HMX

T./C AT/C Tw/C AT/C Ta/CT AT/C Ta/C AT/C

1/7 258.5 1.1 191.0 1.9 254.5 1.0 183.9 1.8
1/8 258. 4 1.0 190.8 1.7 254. 4 0.9 183. 8 1.7
1/9 258. 3 0.9 190. 6 1.5 254.3 0.8 183.5 1.4
1/10 258. 2 0.8 190. 4 1.3 254.2 0.7 183. 4 1.3
1/11 258.1 0.7 190.3 1.2 254.1 0.6 183.3 1.2
1/12 258. 1 0.7 190. 2 1.1 254.1 0.6 183.2 1.1
1/13 258.0 0.6 190. 2 1.1 254.0 0.5 183.1 1.0
0.0 257. 4 0.0 189. 1 0.0 2563.5 0.0 182.1 0.0

B AT =T (@) = Tae (0=0. 0),
3.2 BlaFRENERSTE
LR RAGL T EWEFREN, 20 — 0 HINRAR R RAE S BRRIE BB EE
WHERLHRAREENSERE P IRE L@ ™ /. c(RKRARE 1 R KA
/Ll\it%:
T=MA"'+D ®
Kb yRURIEERIN A VI R BB M D 9 R E R M. (FE B AR R R

£S5 HFHHNTNEBMERS . 'XR
Table 5 The relationship between the experimental time-to-explosion of explosive charge and J~*

- R~ T, r o .y b X

/(mm)  /(C) /(min) ¥

PB-RDX $30X 40 181 213 1. 41 48. 45 224.20 0. 89
175 415 2. 09
169. 5 580 7.55

PB-HMX/TATB 420X 30  206.3 322.1 1. 20 113.53  222.54  0.88
202.9 475.8 1.74

200. 7 516.8 2.76
$30X 40  205.0 334.7 0. 88 70.15 313.09 0.90
200. 7 425.0 1.29
198. 4 471.0 1.75
196. 1 522.0 3.22




312 ® 43 H b * EAREA

BA@STOTHERPRELS A XZNBEGE R TERS. B - YAFBETFHEH BT
AR EMBEBR TR, AR TRAHHE:

A= (p/ge — DT (10)
Xt T E—fA R ERRIH R T FEUARAREBREAAEM Q. Ea K EWMBEHET,
QO XA -

— Tfﬂ‘ E’(Ta _ Tacr) 1
l—{TECxp[T]—“I}Z an

AR S HEER TR, A7 BUKET, B RSB i AR ZS, R K . AIAA DR
HRERFEE A RO XBTREBGHMEREOY 0.9 AH, RHALR AR
PR SRR BEEFT S FITRELER.

4 EBRLER

1. {if 3¢ 7 PB-RDX ,PB-HMX ,PBX-9502 % 7, FiE fEHE A 7E 410 mm X 20 mm ,$20 mm
X 30 mm,$30 mm X 40 mm =R~ TR ERRE . EHEMRTT ER BB {E R E
e el HE.

2. KL RGBS [ Semmenov £ 48, F| i Semmenov 22X, EXE B/ TS
REESREERSRERER IGEL M LREIE L, B3 T AR ERN
EALEE, Ht BB, S22 50 AR 0 i K Bk .

L.HANRHBELRBANEARESRAERSNERNXR ST LA
Z57E $50 mm X 50 mm  $280 mm X 280 mm 25k R~ TRy R BB E .

4. ATHE AN PBEEERP SHRABRENXZELZFG PRI EER”,

B2 WA BFREZAE A TREREFRAEMERFEAES T R L, EiE
TEOEE .

& £ X ®

HADR RS d,1991,11(3):217

T R Ee. U B AL, 1988, 192~ 226

Boddington T,Feng Changgen,Gray P. Proc Roy Soc Lond, 1984,A392.301
LR IR S35, 1992,12(2) 106

BES BIESWE,1986,6(2).108

EHE.EASBRE, MR SR, 1994,2(1).1

Merzhanov A G, Abramov V G, Propllants and Explosives, 1981,6.130
Boddington T, B4 ,Gray P. f2 T4 41,1984,(4): 1

00 =] O Ul AW N =



R FEWF I AN RIB IS B € B R 07 313

MEASUREMENT AND THEORETICAL ANALYSIS OF
THERMAL EXPLOSION PARAMETERS OF
UNCONFINED EXPLOSIVE CHARGES

Li Jinshan Chu Shijin
(Institute of Chermucal Materials ,CAEP ,Chendu ,610003)

ABSTRACT The thermal explosion parameters (critical temperature, time-to-explosion) of
plastic bonded explosives based on RDX,HMX ,HMX/TATB and TATB in three sizes are mea-
sured. In this paper,the thermal explosion activation energy is caiculated, the relationship of criti-
cal temperature with radius and height of the cylinder and the relationship between time-to-explo-
sion and supercritical degree by utilization of Semmenov parameter are discussed ,and the critical
temperature of explosive in large size is predicted.

KEY WORDS thermal explosion,critical temperature , tim-to-explosion



