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Table 1

BME S4B (Cu, Ni, Al, NiCu, NiCuB, NiB)
Xt AP/HTPB HE 3 50 473 fif B 52 WL, 285 2R W), 900K 4
JE AN A R A X HTPB Hi 2 55 ) $A440 fi BL A W] 2 19
HEALAE T . AR A5 (. AP/HTPB i i 57 A IR 2L A ey
i I3 A L BE J3 S R T 51.16 “CAI33.16 °C,DTA
FWM R R N 317 k) - g7 MR Ty 35
20 K 3 455 19 94 K A2 45 < J@ A (NiCu Al NiCuB)
0 R A B0 R i T LA A K G T ok o ANOK < T by T2
i AP/HTPB HfE 0t 5)  AP 19 34 73 fiff , 3% B XS
HTPB i i 751 & (9 fHE AL B3O8

X MRS N R A 2 T 4 T OB R SE
Y5y R 50 ~60 nm By BKIE 44k Co #3, ] DTA
ML T IMAERIEGK Co HiJa AP RYERI i PERE. 25
REW L ERIE Ak Co Brhefi AP K I3 Ak S 10 1 e I 70
fife e 5L BE T 5 S INBR 0 2% I BEROE 4K Co
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Effect of nano-metal powders on thermal decomposition of propellants

first peak of decomposition

second peak of decomposition

samples content of metals/% INES £ /K] - mol - T,/°C £ 7k - mol = AT/C
0 0 194.40 176.23 209.60 123.70 15.2
1 nano-Al,1% 194.61 212.62 210.41 150.23 15.8
2 nano-Al,2% 195.55 128.45 223.15 298.91 27.6
3 nano-Ni,3% 202.41 192.78 213.51 198.81 1.1

Note: T,, T, ,temperature of first and second decomposition peak. E, ,E, ,apparent activation energy of first and second decomposition peak.
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Table 2  Effect of aluminium size on power strength and detonation time of condensed explosives
. . ) copperplate of 1 mm
samples compositions and contents average particle sizes of Al —
V., /km«s tn/ps
1 RDX/Al/binder =76/20/4 50 nm 3.12 3.7
2 RDX/Al/binder =76/20/4 5 pm 3.1 5.0
3 RDX/Al/binder =76/20/4 50 pm 3.06 5.7
4 RDX/LiF/binder =76/20/4 50 um 2.81 2.8

Note: V., ,power strength; ¢t ,detonation time.
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Table 3

composite explosives( CEs)

Effect of content of metal powders on D and w in the

content of metal/% e s] (;)m e other component

10% Al 7120 1750 20% plasticized polymer
10% Fe 7850 1960 70% HMX

8.75%Al +1.25%Fe 7590 2070

8.75%Al +1.25%Zn 7650 1620
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e 54 WL A HLEE ] R 2R IEIR S X S TTALRL T
H5KRIEGEGRBUR A EE T R, IE
& @ AOKRL TR TR & YT RE A ML 25 & 7 — 2,
Al ffR UK 4 Em Ry oy BbE 22 5 BT BR AR 1 22
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YR 4 ORI, A6 A0 OK Bk A 3% 1A 3 B 3R D Bk e,
T R DN IO e A LR R A A 2 AR oK kL 1 R
LB T BEAEHR 30 nm AHK /5" RE &R,
WHEZERE NS ~6 nm WEEZ R 10.6% ., KRHZE
LY J7 25, 76 4 B AN OK B by 2R T b SR N IR Ik e ,
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J& 5ok Z BN AETE AR 24, & 8 DL 8 sSUfE
IR I R BT, T 15 4R 54
FUAH B S AR AN OK 4w R e Tk s AR AL,
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b. deoxidization Fe powders of spheroidized
B 1 LRk BIEHTE i SEM IR
Fig.1 SEM photographs of deoxidization Fe powders

R4 BILRIE T R TR
Table 4 Properties of deoxidization Fe powders after shape

modification

original sample of shape modification

test items

sample 1 2 3 4
P . 2.44 3.5 318 3.18  3.19
/g - cm
f/lls“d'ty of powder 45 o) 22,48 2232 22.16  22.24
compressibility
. 6.48 6.58  6.57 6.5  6.54

/g - cm”

molding property

/KN 412.57 288.50 329.89 383.81 361.42
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Review on Application of Nano-metal Powders in Explosive and Propellants

XU Hui-xiang', LI Xing-wen’, ZHAO Feng-qi' , PANG Wei-giang', JIA Shen-li*, MO Hong-jun'

(1. Xi'an Modern Chemistry Research Institute, Xi'an 710065, China; 2. School of Electrical Engineering, Xi'an Jiaotong University, Xi'an 710049 , China)

Abstract: The applications of nano-metal powders, with high reaction activity and combustion heat, are a crucial approach to
increase the performance of explosives and propellants products. This article reviewed the latest improvement of nano-metal
powders to propellants, condensed explosives, fuel-air explosives and thermites, and summarized a few methods to modify
nano-metal powders, such as nano-metal/polymer compounding, nano-metal/carbon compounding, surface coating with small
molecular agents, surface inarching with macromolecule polymer, gas phase depositing, and shape modifying of particles. The
important directions of nano-metal powders, are nano-boron, nano-zirconium and composite nano-aluminium.

Key words: military chemistry; nano-metal powder; explosive and propellant; thermite; surface modification
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