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[ABSTRACT] Thermal decomposition characteristics of metallized explosive containing aluminum-boron and magne-

sium-boron with different binders including EVA and F,q, were invesitigated by thermogravimetric analyzer (TG-DTG) and
in situ FT-IR technique. Dynamics parameters of thermal decomposition of different explosive systems were calculated.
Effects of binders on thermal reaction of metallized explosive were analyzed from microcosimic view. The results show that,
compared with carbon-hydrogen binder, decomposition product of fluorine binder could enhance reaction rate and reaction

extent of boron-containing explosives, hence promoting the thermal reaction of metallized explosive containing aluminum-

boron and magnesium-boron.
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TG-DTG 5 I 35 [ TA 24 7 2950 #4H 43 #r
1%, 3 ~900 °C 3 B4, Wik 100 mL/min, FHE
HF 10 C/min i FER (1.7 £0. 1) mg, iFEIL A
Wi F AR, FHELE R B 43518 510,15 °C/min
120 °C/min,

= [F Thermo-Fisher 2y & NEXUS 870 %Y/ H nt
AL AT AR R 1] A IRT-01 Y [ 44 Ji7 37 Yl
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FEdh T :w(RDX) :w(B) t w(EVA) =1 :1:

L

BEA I ;0w (RDX) & w0 (B) @ w (Fayy) =1
1:1;

BES M. w (RDX) @ w(Mg) @ w(B) :
W(Fyy) =1 1111515

BEG V.w (RDX) @ w(Mg) : w(B) :

w(EVA) =1:1:1:1;

*i;ﬁ:V;w(RDX> Sw(Al) tw(B) ¢ (F2603) =
1:1:1:1;

e VI: w ( RDX)
w(EVA) =1:1:1:1,
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Fig.1 TG-DTG curves of EVA and F,q,
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Fig.2 TG-DTG curves of different kinds of

boron in N, or air
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Fig.3 TG-DTG curves of metallized explosive

containing boron
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Tab.1 TG-DTG thermal decomposition

characteristics of metallized explosive containing

boron during RDX decomposition

R B AR B DTG 3 TG Fuk
(200 ~300 °C) i/ C BE/C /%

Vi RDX /3 236. 8 264. 81 40. 65
I\ RDX 5/ 232.9 264. 81 37.39
\'% RDX 43-fif 233.3 264.81 29.48
I} RDX /3 233.5 264. 81 28.46

£ 534.9 CH, ZhE5 7 EVA HI F g, HEA M 58
B, P HOIRHE I (25 5 T3 EVA R IR 5
i, UESE TR 4 e R AR BT SRR A T, X2
TRRGET F g0 AU R IRLRE B2 157, 7 500 CEAHY
T &R RS SIS ¥ IS WV T T 2
B, B s TR 2,

k2 N LA A B
TG-DTG #5 ffH A
Tab.2 TG-DTG thermal decomposition
characteristics of metallized explosive containing

boron during binder decomposition

e P B B TG R/  FiEAHY
(300 ~500 °C) C %
Vi EVA 5 5e 4 534.9 45.1
v EVA 5rff 564 534.9 43.9
\ Fogos SR SE A 534.9 52.2
il| F g0 I8 58 42 534.9 52.7

TERGAE T o0 2o it I, 0E N 4 Jm A 19 o £ 35
(600 ~900 °C ), M3 ATLIE . 7E4 @K 1
FEIE TN B, DTG WEIRAHUT TG LT, % Flag 1Y
RFER) DTG J5t 5 34 fin i 8 5 F & EVA 13 76
534.9 ~896.2 CIREEIE N, & Fq iR 1Y 0T 5
Ay BURN TER R E T R EVA BlRE , B %E IL
%3,

H TR S Bk BCER A, SO W] I 3BT X
Wi ) TG-DTG it fE

K43 W, B 7E646.2 ~655. 1 °C i 10 [
PN T 3G IR B, DTG TR AR5, 2 740.0 °C 34 &
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KE2 IV 5B 1 i T FE 25300 VIR 25 5 — 8 S
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Tab.3 TG-DTG thermal decomposition
characteristics of metallized explosive containing

boron during metal feaction stage

- B AR kB TG IR, Fim Ggred
" (500 ~900 °C) C SE/%  B/%
Vi SRt E 896.2 68.4 23.3
v &R 896.2 78.6 34.7
\ &R E 896.2 94.0 41.8
il SR E 896.2 89.6 36.9
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(4 ik =) RE A 55 0 Ry 2% 1T %) SR A s g, 2 a0 4
Je& 0 AR R A 4 T8 1% Js I e B T vy, DT 7 A
o P 11 SO b
2.2 FEFISWIEARS BRI FERZME

R T ARG RN B 1 S R
[FIZEZE R 4 A& o E 23R AT T TR B
5.10.15.20 °C/min B TG-DTG %, & Kissin-
ger J BRI T 25 AR TR AL RE K dE

BT S 1 DB RAAS FRD0 5 B 24 14 5 BOny i 4 Y
SO ARGERT e SR b = Ae ™5 3 HIHET
AR ™ RDX 3 fifk B B B 45790 70 B B 42 )
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Tab.4  Decomposition rate constant of RDX

in metallized explosive containing boron

Feah o IREEEMLC by /s Fysy /s
m 172.7-284.2  6.20x107° 3.35%x1072
v 172.7~279.0 8.17 x107° 2.70 x 1072
\ 172.7-267.6  5.43x107° 1.45x1072
Vi 172.7~279.6  7.67 x107° 2.54 %1072

A5 AN P RS R 6
R UTE S d
Tab.5 Decomposition rate constant of binder

in metallized explosive containing boron

FESD IRIEERE/C kysy /s ks /s ™'
I 435.7~550.9 9.58 x107* 8.33x107°
v 400.6~533.6  4.10x107° 5.99 x 102
\Y 447.4~534.8 8.58 x10~* 7.96 x107°
VI 395.9~526.9  4.38x10°° 5.41 x 1072

k6 SMIEL TR
) AR 3 A i
Tab.6 Decomposition rate constant of metal

in metallized explosive containing boron

i JREEEELC Frggo /s~ by /s~
I 676.2~897.3 2.66 x107° 4.98x107°
v 729.8~946.3 1.20x107? 1.53x107°
\ 624.7~942.6 1.63x107° 3.65%x107°
VI 659.1~896.2 3.87 x10°* 2.40 x10°*

M4 B 7E RDX BB, & EVA A
(14 S L TR 3 I T P TR P S 38 S5
X T IEM B EVA B TP IR 43 Wik i
Fagos FH T8 558 5, (1540 T W HOIR A, 35 B RDX 43
i %) S5 I 3 23 B RAIG

M S B ARSI A B BL, & EVA i
TR 14 S5 I 3R 23 BT o T 0 0 TR 1Y) S0, R 8
B X IR T Fog, BHES T LEH T A B 19 2 8 TR
KT R F I, I, 5 EVA B4
FUAE LY, F g BhZE IR RIS, 285 B2 B B S
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Tab.7 Some neutral groups in MS analysis
m/z 19 20 38 51 69 100 119
HIL F HF F, CHF, CF, C,F, C,F,
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