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Tab.1 Formulations of AI-RDX hybrid

explosives with different mass ratio

FE it 5 Al-RDX Fifebt &5 it 5340 %
AR-1 40/55 5
AR-2 35/60 5
AR-3 30/65 5
AR4 25/70 5
AR-5 20/75 5
AR-6 15/80 5
AR-7 10/85 5
AR-8 8/87 5
AR-9 6/89 5
AR-10 4/91 5
AR-11 2/93 5
AR-12 0/95 5

PEE I P (1985 ~ ) 55, TRR, FE N IELBCHT 7 il ABF5T . E-mail : zhengyf830@ 163. com



- 14 - P A )

Explosive Materials

5 44 25565 5 W

4 AR-1,AR-2,--- AR-12,
1.3 (Uit &G

ZAHEE T (DSC) : #E[E Netzsch 23 F
DSC 204 HP A, {5 7E S8 A N, AR
Tﬁﬁi‘,#}f(o 1 MPa) ,{)ﬁiﬂﬂ 50 mL/min;%_ué%.%H
HESAE s, THE R B 2351 5,10 .15 °C/min FI
20 °C/min,
2 ZER55H
2.1 hAESEITE

AN A AL-RDX TR0 24 78 T il R 4331 oy
5.10.15 °C/min 120 C/min F,N, SHJES 0.1

MNP T AR 2 AT AR AR T, B T R
B HYBE I B 5 | s e iR A A0 VF T i, 43 M
PO s il Pt A8 LA W e, R 2 b
AR B AIL-RDX R G KEZ7E AR B ERHAY T,
¥, F Kissinger 77 B MR 8h J12£ 550

(1)

B 1 DSC M THIL I R 5 T, T80 ik I i
A HFRHET 5 R O BE IR AR %, 8. 314)/ (mol -
K) s E, NI RTEALHE

MPa ) DSC HIZRULE 1, MR 1 3RA3 S AR KE 210 Xn(B/T,) ~ T, #E4T LAk 1A 73 B, 34312
20 —4=5C/min 20f —p=5"C/min s Cmn
o~ 1sfp e fE10C/min 5 o~ ==p=10C/min ™ ~ 15} === 8=10°C/min :
o o[ e+ B=15C/min = 215F +++f=15C/min g * t O} +++f=15C/min :.
B jpf < f-20kmin,  F = | 44f=20C/min : " - = 10} 444=20C/min
= <101 i = &
£ s 2 £ 5
e # e 5
0 ey
gt g g i 3 i i "I o P BEE S B -Slnlnl.lnlnlnln
-3°200 210 220 230 240 250 260 200 210 220 230 240 250 260 270 200 210 220 230 240 250 260 270
1 " HE/C /T
(a)AR-1 (b)AR-2 (9)AR-3
25F —p=5"C/min e, — p=5°C/min =N
20} ==+ f=10C/min . * «ef=10C/min
S0 F eeep=15C/min . _ - e+ f=15C/min
ng: 444 f=20C/min .- " [4444=20C/min

190 200 210 220 230 240 250 260 270

BE/C
(d)AR-4 (e)AR-5 (DAR-6
30 T 30 20 = =
— B=5C/min - I — B=5°C/1 “ +—f=5"C/min =
25-...,§;1o:C/m;n R 25| A 16Fes B=10C/min 7"
4:020-:::ﬂ=15°C/m}n ‘.:020: eoe f=15C/min . ° —’.-:012 oo —%(S)(ijmm“
215t $=20C/min 3 15} *4+4-20C/min s sf FOCmin: |
€ wl k Sl .
E- I # 0
0 5 s -
5k

200 210 220 230 240 250 260 270

200 210 220 230 240 250 260 270

8 200 210 220 230 240 250 260 270

RE/C e/ C #EE/C
(2)AR-7 (h)AR-8 ()AR-9
T 30 : 25
[ —f=5C/min - — $=5C/min N [ o ”
208 (o B=10C/min £ 25¢ g;lo"C/mm 20f ...ﬁ?&é’}gﬂm
:;016- e+ p=15C/min - 2 20f +++f=15C/min -, %15k ***A=15C/min »
0 ol 404=20C/min .., 0k 4448=20C/min 0 15F 144 8=20"C/min
§ sl g FRLTR §10- L
,};: 4 [ ,}g B gt ",
# ® ot ;
-g ] 1 1 1 1 1 1 1 [ -5: e
190 200 210 220 230 240 250260 270 200 210 220 230 240 250 260 270 190 200 210 220 230 240 250 260 270
g/ C B/ C B/ C
()AR-10 (K)AR-11 (DAR-12

& 1
Fig. 1

ATF B . AI-RDX R4 XEZ Y DSC £k
DSC curves of AI-RDX hybrid explosives with different mass ratio



2015 4£ 10 A ANIFTEC B AL-RDX TR 43 KE2G RO RG AL RRAT T KO , 45 15
A2 FRRE I ALRDX AV 25 a9 k3 ) F A K
Tab.2  Thermal decomposition kinetic parameters of AlI-RDX hybrid explosives with different mass ratio

B2 SRR (T, ) /C i fefl/ HHH T

B=5%C/mn B=10°C/min B=15C/min B =20 °C/min (kJ + mol™") s
AR-1 233.4 238.3 240.9 243.0 306.9 75.4
AR-2 233.2 239.3 240.7 244.7 262. 1 64.6
AR-3 232.1 238.9 242.4 245.3 221.4 54.9
AR-4 230.0 237.4 242.2 244.0 198.7 49.5
AR-5 228.8 237.1 240.9 244.0 188. 4 47.1
AR-6 231.7 238.4 243.2 245.3 207.8 51.6
AR-7 230. 1 236.8 240.4 242. 1 234.4 58.2
AR-8 232.0 238.8 240.9 243.4 255.8 63.2
AR-9 231.8 236.8 240.6 242.7 263. 1 65.0
AR-10 232.3 238. 1 240.5 242.8 280.5 69.1
AR-11 230.9 237.4 238.9 242.0 310.3 76.5
AR-12 232.4 236.4 238.9 240.8 349.2 85.7
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Research of Thermal Decomposition Activation Energy on Al-RDX
Hybrid Explosives with Different Components Ratio

ZHENG Yafeng, NAN Hai, XI Peng, LI Kun,CHEN Chunyan
Xi’an Modern Chemistry Research Institute ( Shaanxi Xi’an, 710065 )

[ ABSTRACT]

scanning calorimetry ( DSC ), and the decomposition kinetic parameters( E, and InA ) were calculated by means of Kissin-

The decomposition of different proportions of AI-RDX hybrid explosives were determined by differential

ger equation. The effects of AI-RDX ratio on the thermal decomposition activation energy E, were studied. The results indi-
cate that after initial decline the E, values tend to rise with the decreasing of Al-RDX ratio. A good relation, which is in
agreement with experiment results and can represent the correlation of E, with the mass ration of AI-RDX, is derived from
theory. Additionally, it is found that a compensation effect exits between the DSC decomposition kinetic parameters (InA

and E,) for all the AI-RDX samples.
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Shock Sensitivity and Energy Output of OTTO-1I Propellant

HU Hongwei” , LU Zhongbao® , YANG Rui?, SONG Pu”, LU Ruxin®
(DXi’an Modern Chemistry Research Institute ( Shaanxi Xi’an, 710065)
@Science and Technology on Underwater Information and Control Laboratory ( Shaanxi Xi’an, 710075)

[ ABSTRACT]

output were measured by large scale gap test and air explosion pressure test system, respectively. The results show that the

In order to study the safety and energy output of OTTO- I propellant, the shock sensitivity and the energy

critical gap thicknesses Ly, of OTTO- Il propellant is 17.5 mm and the critical initiation pressure is about 11.03 GPa, that
presents a similar security to cast TNT. Compared with those of A-1X-I explosive, the shock overpressure and impulse of
1.0 kg A-IX-I explosive and 1.96 kg OTTO-1II propellant increase 62. 8% and 25.9% independently. The main charge
and propellant coupled explosion will greatly improve ammunition explosion power.
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