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Table 1 Explosive parameters'’
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and comparison of the calculated values T, in this work with literature ones T, ,

activation pre-exponential

heat of N
No. explosive decomposion ene;r)gy faczt)or (P T(»:
0.2 /1- g E . Aﬁ] /C /C
/J + mol /s

1 pentaerythritol tetranitrate (PETN) 979.8 196648 10180 377 376.7
2 cyclonite (RDX) 3861 198740 101831 409 408. 4
3 cyclotetramethylenetetranitramine ( HMX ) 3835 220497 10107 430 429.5
4 ethylenedinitramine (EDNA ) 2383 127612 10280 449 449.0
5 tetryl 801.8 160666 101540 568 500.9
6 ethylenediamine dinitrate(EDADN) 3067 169452 1031 662 662.5
7 ammonium nitrate ( AN) 706. 1 169452 10380 683 671.3
8 nitroglycerine (NG ) 2101 200832 102048 344 344.3
9 trinitrotoluene ( TNT) 2101 143930 1040 736 735.3
Note: 1) a=10" em, p=1.0 g+ em ™, t,=0s, t-4,=10""s, R=8.314 J - mol ™' -+ K", ¢ =1.255]-¢g"' - K" T, =293.15K,
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Table 2 The values of O, A, E and calculated values T, for 11 EMs
heat of activation pre-exponential
. d . energy factor T.
No. explosive ecomposion EY 42 C
0 | 1) /J - g -1
‘ /]« mol ™! /st
1 1,3,5-triamino-2 ,4 ,6-trinitrobenzene ( TATB ) 1389 214700 1011 780.2
2 hexanitrostilbene ( HNS) 1389 289000 102263 538.6
3 1,3,3,5,7,7-hexanitro-1 ,5-diazacyclooctane (HNDACO) 2928 210700 10'8:2 475.2
2,4,6,8,10,12- hexanitro-2,4,6,8,10,12- hexaazatricyclo

4 ,4,6,8,10, ,4,6,8,10, Y 1 16850 15.7 443
[7-3+0-0%"] dodecane-5,11-dione( HHTDD) G 68500 10 3.3
5 2 ,6-bis( trinitroethyl ) 4 ,8-dinitroglycoluril( BTNDNG) 693 206600 10207 422.9
6 2,4 ,6-trinitro-2 ,4 ,6-triazacyclohexanone ( keto-RDX) 2690 184700 1086 361.2
7 bis(2,2,2-trinitroethyl-N-nitro ) ethylene diamine( BTNEDA ) 874 200700 10%0-¢ 360. 1
8 PBX-JH-94(94/3/2/1-RDX/TNETB/PVAC/SA)? 2153 128900 10'-% 634.2
9 PBX-JO-96(96.5/2/1.5-HMX/binder/plasticizer) 2858 442000 104093 356.0
10 TB propellant M32(45/23/30/5- NC/NG/DMATMH/ additive ) * 1757 175800 1073 390.1
11 TB propellant SD(32/23/40/5- NC/NG/NGU/additive ) 1600 206400 10%-° 351.7

Note: 1) Q,, taking a half of the explosion heat; 2) cited from Reference [3]; 3) TNETB, 2,2,2-trinitroethyl-4 ,4 4 -trinitrobutyrate; PVAC, polyvinyl

acetate; SA, stearic acide; 4) DMATMH, 1,1’-dimethyl-5,5'-azotetrazole monohydrate.
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Estimation of Critical Temperatures of Hot-spot Initiation in Energetic Materials
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Abstract ; Bruckman-Guillet’s formula for calculating the critical temperature of hot-spot initiation( 7', ) in energetic materials( EMs)
was derived. A numerical method of estimating the value of 7, was presented. The corresponding computer program was
programmed. The literature values of T of nine EMs: PETN, RDX, HMX, EDNA, tetryl, EDADN, AN, NG and TNT, were
certificated with the programmed program, considering that the programmed program is suitable for fast computation of 7', and
reported values of T for eleven EMs: TATB, HNS, HNDACO, HHTDD, BTNDNG, keto-RDX, BINEDA , PBX-JH-94 , PBX-J0-96,
TB propellant M32 and TB propellant SD are believable to a certain extent.
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