2020 4 12 A R S N Dec. 2020

Al E 12 JOURNAL OF PROPULSION TECHNOLOGY Vol.41 No.l12

AP/RDX H BB BERUK BB & R RIE "

¥ K, Ma, & R

(B RFLT R LT 2B, Y195 Bial 210094)

i E: ATHRERASSHARE (AP) B/ARIMEHRMGRAZ Y, RAENEZAL L, FREAFH
BBt B R . Zk42 (RDX) Ak Rt im LB A2 H & B R o9 AP/RDX/ALAZ o B A
S¥T, JExt @B 5 % AP/RDX/AL £ A4 F 47 TEM, FTIR, XRD #e XPS RAENHT, S ¥ A, APH»
RDX % T AP/RDX 2 dh 608 &, B EMmAKsehiyim, #t—F 3t e B 50 5 64T 347 DSC a4,
DT R R AR A AP RI A P Z AP/RDX 5 B kB PR w2 ERZ

KB HAME; Lie;, HeRAAsBE;, AT, XHhek

FESES: V5123 XERFRIAAG: A XEHS: 1001-4055 (2020) 12-2868-06

DOI: 10.13675/j.cnki. tjjs. 190444

Preparation and Characterization of AP/RDX Co-Crystal
Coated Micron Aluminum Powder
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Abstract: To improve the thermal effect of traditional solid propellant containing ammonium perchlorate
(AP), the core—shell composite particles of AP/RDX/Al were prepared by coating ammonium perchlorate, RDX
and micron aluminum powder with reference to the proportion of zero oxygen balance by solvent evaporation meth-
od, and the coated AP/RDX/Al composite particles were characterized by TEM, FTIR, XRD and XPS. The re-
sults showed that the AP/RDX co—crystal coating was formed between AP and RDX on the surface of micron alu-
minum powder. The further characterization of DSC analysis for the coated composite particles showed that micron
aluminum powder could concentrate the exothermic heat of AP, and the thermal effect of AP/RDX co—crystal
coated micrometer aluminum powder particles was significantly improved.
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Table 1 Energy level criterion of AP and RDX

Parameters AP RDX
AH (k] -kg™) -2536 278
AH/(k]-kg™) 4587 5610
V,./(m*kg) 0.929 0.832
AH-V, /(k]-m® kg™") 4261 4668
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Fig. 1 Powder preparation flow chart
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Fig.2 TEM microphotographs of AP/RDX/Al
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Fig. 3 FTIR spectrums of AP, RDX and AP/RDX/Al

Table 2 Major absorption peaks of RDX

Wavenumber/cm™! Absorption peak
3071 —CH stretching vibration
1530 —NO, stretching vibration
1263 Nitramine characteristic peak
908 RDX skeleton ring stretching vibration

X RDX JEURL AN A5 50kE FTIR &3 vl LAE
RDX [ REAE W 05 0 11 47 78 T AP/RDX/AL & A Uk
T PR e U B R 2 T L 7 2 b AL RDX AL 7
AP G B R AE W L2 3

Table 3 Major absorption peaks of AP

Wavenumber/cm™ Absorption peak
3275 N—H stretching vibration
1411 N—H bending vibration
1045 Cl0," absorption peak
621 O—H bending vibration
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Fig. 4 XPS spectrums of AP/RDX/AI
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Fig. 6 XRD spectrums of AP, RDX and AP/RDX/Al
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Table 4 DSC data of AP and AP/Al

AP AP/AL
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