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Table 1

composite particle size

Effects of different coating quantity on Al/HTPB

HTPB /% D,y /pm Dso/pm Dyy /um
0 0.13 1.59 4.02
1.0 0.15 1.90 5.49
1.5 0.17 2.20 5.66
2.0 1.89 5.71 14.72
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c. sample with 2.0% HTPB

Fig.1 SEM images of AI/HTPB composite particles obtained with Al modified by KH-550 and different content of HTPB
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Fig.2 SEM images of Al powders and Al/HTPB composite particles

1582 260KV X160.80668  Smme

a. raw Al powders

KB4 ORL 2z 8] BT ORG 3%  (H T T KUK & A 1E
MR REE TR, TR LR ET —
JEY) I o 3E A B ORE e T SEM B EE R RLE L
REEEZRESBEN. WNE 2c ik F K4
HTPB £ 8 J5 A 22 48 8 19 22 18 1M1 AN, X 02 i T
BHEE RS 2% TR 3% — 28 /N R RE 177 6% B o

&3 J2 ROk K A AL/HTPB & & KL+ 19 TEM
Bl K3 el B BE RSB NIE A KK
ARl AR BRI . Bl 3a Je 3b Xt Rl A, 7E Al
3 (0 S L B A — )2 35 B AR 4 5T HTPB, i H 151 3b
A Al K 3R )2 B H R ] A -5E g
¥, 5 AR LB 0 B 2R 1A B X
3.3 EMBEBEFAXENEBEUNRNEZMN

B4 s 28R A KH-550 8 /i i il 4 1Y
Al/HTPB 52 & kL1 1) SEM B, [l 4a v i) 45 83 oA H 1
BRI 25 1 2 A R F R E A A, B RAR A B
M5 B 4b Hr s a2 b (R IR ot il & 2 G Rl 3R
TR A RSP B 5] BB BE v . KH-550 7K fiff A= i ik
Pt , Ji5 55 40 by 3% TR0 5 R N, fofE 0 366 TR T2 g D) AR 285 44 1y
HREE 5 AE A R BT, A T R R TE R L B T 48 R
SFHTPB [ A 25 1, i (0 800 ) AT, L B ROR T 47,
P HAR SN R AIVHTPB &K1 i Al ¥y ¥4
I BB R A e o
3.4 XRD ##7

5 S EURHE K M AI/HTPB & 4% 1 19 XRD 4f
YL, NE 5a Rl DLFE H, HTPB A0 5 19 58 8 1 1%
K T 55 7 ST Y ff B 38. 54°,44.77°,65. 12°,
78.28°,82. 45° 8 SHRHE Al AT 5 06 — B, X0 g A7
S ERTE 235 2 (111) ((200) ((220) ((311) 2 (222),

CHINESE JOURNAL OF ENERGETIC MATERIALS

1Hm
HE2H, 868 S

c. sample with 1.5% HTPB, x20000
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a. raw Al powders

b. AI/HTPB composite particles
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Fig.3 TEM images of Al powders and AlI/HTPB composite

particles

bt M AT 2013 % #2145 %6 (743 -748)



746

XA, MU, SR, PR, W

b. samples with Al modified by KH-550
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Fig. 4 SEM images of AI/HTPB composite particles with Al

unmodified and modified by silane coupling agent
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Fig.5 XRD pattern of Al powders and AlI/HTPB composite

particles
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b. HTPB-coated Al powder
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Fig.6  FTIR spectra of pure HTPB and Al/HTPB composite
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Fig.7 TG and DTA curves for raw Al powder, AI/HTPB

composite particles and pure HTPB
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Preparation and Characterization of AlI/HTPB Energetic Composite Particles

LIU Song-song, YE Ming-quan, HAN Ai-jun, CHEN Xin, PAN Gong-pei
(School of Chemical Engineering, Nanjing University of Science and Technology, Nanjing 210094, China)

Abstract: In order to protect the activity of aluminum powder in solid rocket propellants and increase the compatibility between the
superfine aluminum powder and the other compositions of solid propellants, the superfine aluminum powder with activated surface
and particle size about 2 wm were coated using hydroxyl-terminated polybutadiene (HTPB) as coating agent and isophorone diiso-
cyanate (IPDI) as curing agent. AI/HTPB energetic composite particles were prepared. Effects of Al powder modified by silane
coupling agent KH-550 and coating quantity on the morphology and composite particle size of coated aluminum powder were in-
vestigated. Composite particles were characterized by SEM, TEM, XRD, FTIR, laser particle size analyzer, TG-DTA. Results show
that when the superfine aluminum powders are modified by silane coupling agent and the coating quantity of HTPB is 1.5% , the
coating film of the ultrafine composite particles of AI/HTPB are homogeneous, meanwhile the energetic composite particles are
spherical with core-shell structures. The coating film of HTPB can prevent the oxidation of aluminum before 400 °C and burn
quickly and release coated active aluminum between 400 ~525 “C.

Key words: material science; superfine aluminum powder; coating; composite particles; hydroxyl-terminated polybutadiene; sol-
id propellants
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