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Abstract: The characteristics of nano-materials were briefly introduced,

such as surface effect, small size effect, quantum size effect, quantum

tunnel effect. Based on these characters of nano-materials and combined 12
the trend of aerospace products, the applications of nano-ma- terials in )
aerospace were summarized, including in the aspects of solid rocket fu-

el, nano-reinforced polymer matrix compounds, magnetic ma- terials,

infrared stealth material, ablative resistance material. The future of nano-

materials in aerospace field was forecasted.
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1 SiC =
Tab.1 The mechanical properties of nano-sized SiC
reinforced ceramic

/MPa M*? /MPa /
SiNy/SiC 45 75 850 1400 1200 1500
ALO,/SiC 35 4.8 350 520 800 1200
ALO/ Si;N, 35 47 350 850 800 1300
MgO/ SiC 12 45 340 700 600 1400
, 2 4
, /
, [
2.3
[ Pd Cu Ni Al Ag
Ni;Al NiSn TiO,
4 5 | 50 um Pd
Ooz 52 MN/m?, 14nm Pd
Oo2 250 MN/m?
, SiC SiN,,
Al Ti,
2.4
o)
( ) 1

2.5

2.6

124 %,
18 %"
%
NdFeB
1988
[16]
Zntl

SiO,/E- 44
30 %,
5
NdFeB 3]
“ Finemet”,
) )
2006 6

[12]
1

[14]
1

[15]

E- 44

41



2.7
(RAM)
; , C-C
99 9t CoNi .
0.1 18 GHz
6, 3 ’
207 ) ;
( )
3mm , 2 18GHz
5 8dB
2.8 ,
1 3
- - - C-C
42 2006 6

(€)1994-2023 China Academic Journal Electronic Publishing House. All rights reserved.

http://www.cnki.net

[9]

500



(References):
[1] . [, 1998, 26:27-29.
[2] , . NB : :
2001.
[3] , , . [J].
,2000(3): 43.
[4] , : 1. :
2001(2): 6.
[5] , . 1 R :
2000.
[6] : [3]. , 2000.
[71 :
[R}// , 210

[8] , , .
[91. , 2001, 24(4): 61-65.
[9] , : Ll
, 2001, 31(1): 2.
[10] Mench M M, t al. Propellant burning rate enhancements and ther-
mal behavior of ultra-fine powder (Alex)[C]//29th Int Annu Conf of
ICT, 1998.

[11] . [R].
707 . 42-43,
[12] ) . 1. /
, 2001(1): 52.
[13] . [ ,
1996, 26(2): 9-10.
[14] . [a1. ,1999(1): 20.
[15] ) . [
, 2000, 22(4): 250.
[16] ) . [M].
, 2000.
[17] . M]. , 2004,

( 38 )

YAO Tao, HAN lJis-heng, HE Fang-jun. The effects of SO,* on
sensing material a-Fe,O; (Sn, SO.?)[J]. Journal of Shan dong Uni-
versity (N atural Science), 1997, 32(2): 179-183.(in Chinese)

[15] Wang Q, Yang H B, Shi J L, et al. One-step synthesis of the nanom-
eter particles of y-Fe,O; by wire electrical explosion method [J].
Mater Res Bull, 2001, 36: 503-509.

[16] : , :

y-Fe,0; [J1. , 2002, 19(2): 121-125.
SHEN De-Jun, ZHANG Chao-Ping, LUO Yu-Ping, et al. Prepara-
tion and properties of gelatin-y-iron oxide composite nanoparticles
[J]. Chinese Journal of Applied Chemistry, 2002, 19(2): 121-125.
(in Chinese)

[17] CHEN D R, XU R R. Hydrothermal synthesis and characterization
of nanocrystalline y-Fe,O;particles[J]. Solid State Chem, 1998, 137:
185-190.

[18] CHAICC, PengJ, YAN BP. Characterization of a-Fe,O; thin
films deposited by atmospheric pressure CVD onto alumina sub-
strates[J]. Sensors and Actuators B, 1996, 34: 412-416.

o] ) . -

[31. , 1999, 12(2): 219-223.
FU Zhong, HAO Xue-shi, WU Zheng-cui, et al. The preparation of
uniform colloidal particles of a-Fe,O; by method of phase transi

a-Fe,0,

tionsmicrowave irradiation [J].Chinese Journal of Chemical Phy-
sics, 1999, 12(2): 219-223.(in Chinese)

[20] BERMGJO E, DANTAS T, LACOUR C, et al. Mechanism of for-
mation of nanocrystalline hematite prepared by freeze-drying [J].

Mater Res Bull, 1995, 30(5): 645-652.

[21] LI D, WU D H, WANG] X, et al. Rapid preparation of Fe,0,/SiO,
nanocomposites via an organic precursor[J]. Mater Res Bull, 2001,
36: 2437-2442.

[22] TAMAKI JUN, NARUO Chizuko, YAMAMOTO Yoshifumi, et al.
Sensing properties to dilute chlorine gas of indium oxide based thin
film sensors prepared by electron bean evaporation[J]. Sensors and
Actu ators B, 2002, 83: 190-194.

[23] , , . a-Fe,04/Sn0,

[J1. , 1995, 12(1): 77-79.
LOU Xiao-dong, YANG Xiu-ging,
property of a-Fe,04/Sn0O, gas-sensing film [J]. Chinese Journal of
Applied Chemistry, 1995, 12(1): 77-79.(in Chinese)

[24] TONG M S, DAI G R, GAO D S. Gas-sensing properties of PdO-
modified SnO, - Fe,0; double-layer thin-film sensor prepared by
PECVD technique[J]. Vacuum, 2000, 59: 877-884.

[25] SELIM M S, SAWABY A, E MANDOUH Z S. Electrical and opti-
cal properties of ferric oxide thin films prepared via a sol-gel
method[J]. Materials Research Bulletin, 2000, 35: 2123-2133.

[26] WANG Sheng-yue, WANG Wei, WANG Wen-zhong, et al. Charac-
terization and gas-sensing properties of nanocrystalline iron oxide

LI Jing-hua. Preparation and

films prepared by ultrasonic spray pyrolysis on silicon[J]. Sensors
and Actuators B, 2000, 69: 22-27.

[27] KENNEDY R J, STAMPE P A. Fe;O, films grown by laser ablation
on mica with and without MgO buffer layers[J]. Journal of Mag-
netism and Magnetic Materials, 1999, 195: 284-290.

2006 6 43




