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a. the crystal structure of AP

b. the crystal structure of KP
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Fig.1 Crystal structure of AP and KP
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Fig.2 Diagram of AP and KP interface system construction
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Simulation calculation results of AP/KP composite system
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ratio of AP to KP Eou ! K-kg™ E/K-kg™ Ep ! KJ-kg™ Eyna ! MJ-kg™ CED / k)-cm™
30:70 13678.39 15496.71 12627.86 14.446 0.251
35:65 13986.43 15453.64 13050.02 14.517 0.315
40:60 14155.48 15454.18 13317.67 14.616 0.336
45:55 14232.56 15525.19 13201.21 14.494 0.284
50:50 14364.61 15541.06 13210.07 14.387 0.225
55:45 14605.19 15535.75 13482.02 14.413 0.281
60:40 14619.12 15545.13 13216.98 14.143 0.245
70:30 14855.82 15542.99 13220.50 13.908 0.216
80:20 15091.79 15542.33 13232.26 13.683 0.204
Note: E_: total energy of system; E,.: energy of AP; E.: energy of KP; E_ . binding energy; CED: cohesive energy density.
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Fig.3 Simulation results of AP/KP composite system
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Fig. 4 Experimental device of AP/KP solvent evaporation
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Table 2 ICP elemental analysis test results of AP/KP-1* and

AP/KP-2*

sample content of K/ % content of KP /%  content of AP/ %
AP — — 100.000

KP 28.159 100.000 —

AP/KP-1*  16.864 59.890 40.110

AP/KP-2% 17.024 60.458 39.542
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Fig.5 SEM and EDS images of AP, KP, AP/KP-1* and AP/KP-2*
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Fig.6 XRD diffraction patterns of AP, KP, AP/KP-1* and AP/
Kp-2*
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Fig.7 TG-DSC curves of AP, KP, AP/KP-1* and AP/KP-2*
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Fig.8 Combustion calorific value of AP/Al, KP/Al, AP/KP-1%/
Al and AP/KP-2%/Al
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Laser ignition combustion process of AP/Al, KP/Al,
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Table 3
Al, AP/KP-1*/Al and AP/KP-2%/Al at each stage

Laser ignition combustion duration of AP/Al, KP/

sample t,/ ms t,/ ms t,/ ms
AP/AI 0.6 7.1 363.4
KP/AI 9.4 78.2 135.8
AP/KP-1%/Al 2.7 46.1 261.4
AP/KP-2%/Al 2.2 5.1 197.2

Note: t,: ignition delay time; t,: ignition increase time; t,: ignition burning

time.

A 1 10 A 3 mT T, AP I KP 7 Fh S8 AL 570 45 45 4%
B S5, AP/ALBR AR B m KIE 3R T, i KBS R B, Rk
FEEE I A4S 5 KP/AVRABE I i K PRHE 5 K 3 38 B[R] 35
] 9.4 ms, X & H R KP 9 #4 f H E (633.38 C) K
1o, UK BRBE T B BB T AL 2, (H R BE B %) K b i B
KT AP, Xt AP/KP & & B S AL, K AH 3 T
KP/AL, AP/KP-1*/Al 55 K KK 5 BF A5 K SE 3R B[] K
B A B ]S4 K R B AR R, KRR B ] R 9.4 mis 4 R
N 2.7 ms, S ok BB A 78.2 ms 4548 N 46.1 ms,
B85 AP/AUMI L A A — B 22 B, {0 LR b 47 22 i) (] )
F K AP/ATRZ1 100 ms, BLBA N T KP 2 5 3 A~k R Y
BRBE I ) B SR AE KT 5 1 AP/KP-2%/ALBRBE I A s 2k
HE IR B [E] 9.4 ms 4 & 2.2 ms, /X L AP/AL K
1.6 ms, H sk FE R B[] 312 b AP/ALR 2/ 2 ms, H
BRE RS (8] B AP/KP-17/ALR ZE R 2y 64 ms, Ui B 3
b VA ) 26 R VR T 45 B AP/KP-2"FI AL A B2 I 3 B AT AP
SUKCHE SR L A KO PRORT KP O 38 B R e R
P A1, H AP BEBE S 0 3 248 1 KP 5 2k R 19 ik
AR IR B A

4 %

V4 9% BRI AR B i O i AAR R KPS AP &
A TR A T AL LL Y AP/KP &2 & B AR T, X
FE A T AN [ R i O 300 L 45 4 L A 1 IR 458 1k
L FEMRARIT

COE R 5373 D125 5 i ¥ % FA U & &
T AR KPSl AR SR E R IR R T
AP/KP & & FLHAR &, JF 0 gl 1 = 2 8k A7 i 8 3t
L R AR ] AP/KP 524 AU 48 AL ] Y B A Lo 9k 40: 60,
M E, A 14.616 M)-kg™', CED >} 0.336 kJ-cm™?,
K3 e KA -

(2) {57 FH 4 BRIR A 16 R R 78 Rk 4ol & T
e ik
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Design, Preparation and Combustion Performance of AP/KP Compound Oxidant

LI Sheng-wei', XU Dong*, SUN Sen', ZHOU Jin-giang', WU Cheng-cheng', GUO Xue-yong'
(1. State Key Laboratory of Explosion Science and Technology, Beijing Institute of Technology, Beijing 100081, China; 2. Beijing Institute of Space Long
March Vehicle , Beijing 100076, China)

Abstract: In order to solve the problems of low density and effective oxygen content of the existing oxidant NH,CIO, (AP) for
mixed explosives, the oxidant KCIO, (KP) with higher density and oxygen content was compounded with AP, and the optimal
ratio of AP/KP composite oxidant was determined by Molecular Dynamics. The novel AP/KP composite oxidant with high density
and high oxygen release was prepared by physical mixing and solvent evaporation method, respectively, and its elemental com-
position, morphology, structure, composition and thermal properties were characterized by inductively coupled plasma spec-
trum generator (ICP) , scanning electron microscope (SEM) , X-ray powder diffractometer (XRD) and thermal analyzer
(DSC-TG). The results show that element and particle size distribution of the AP/KP composite oxidant prepared by solvent evap-
oration method is reasonable and uniform. The crystal form has not changed, and the crystal form is relatively complete, as
proved by XRD. The thermal decomposition peak temperature of AP and KP was decreased by 11.25 °C and 13.87 °C, respective-
ly, which was more conducive to the thermal decomposition process. In addition, the composite oxidants prepared by physical
mixing and solvent evaporation method were introduced into typical metal combustible agent Al powder, the ignition and com-
bustion properties of samples prepared by different methods with Al powder were compared and studied. The results show that
when the AP/KP composite oxidant prepared by solvent evaporation was mixed with Al powder, the combustion calorific value
reached 12.228 MJ-kg™', and the pressurization rate reached 5.21 MPa-s™'. The laser ignition test shows that the shortcomings of
slow AP combustion reaction rate and difficult KP ignition were greatly improved.
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This study mainly designed a new type of high-density and high-oxygen-releasing composite oxidant, which was prepared by

combining higher density and oxygen content KP with AP, commonly used in existing mixed explosives.
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