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Table 1 The properties of the alumina, glass ceramic and slip-cast fused silica
ALO; Glass ceramic Slip-cast
Property o
99% ALO5 | 97% Al,0; 9606 33 fused silica
Density/g- cm~? 3.9 3.6 2.6 2.59 2.2
€( 10GHz) —
25 9.6 9.0 5.65 5.6 3.42
500 10.3 — 5.8 — 3.55
1000 11.4 — 6.1 — 3.8
tan € (10GHz) 1.2%/100 — 0.5% /100 — 1%/ 100
25 0.0001 0.01 0. 0002 < 0.005 0.0004
500 0.0005 — 0.001 — 0.001
1000 0.0014 — — — —
Flexural strength/ M Pa -
25 275 275 233 228 43
500 254 — 200 200 54
1000 240 — 76 — 65
Elastic modulus/ G Pa
25 370 330 120 120 480
500 340 — 120 120 480
1000 280 — 980 — —
Poisson ratio( 0 800 ) 0.28 0.28 0.24 0.26 0. 15
T hermal conductivity/ W+ m™'. K~ 37.7 25.1 3.77 1.6 2.5 0.8
Coefficient of thermal expansion/ 107 ®x = 8.1 7.9 4 2.7 0. 54
Specific heat/kJ- kg '+ K- ! 1. 17 1.17 0.8 0.87 0.75
Thermal shock resistance Common Common Good Good Bet ter
Water absorption/ % 0 0 0 0 5
Rain erosion resistance Excellent Excellent Better Better Poor
Georgia tan€< 3x 1077, )
, 1600 ol
2.1.2
) (Ma )
> 5) (1200 )
: : (1200 1500 )
: [‘” : 1500
,SisN4, BN 1800 el
, 2.1.3



Table 2 The kinds and properties of silica matrix composit es

, 5 2.9 MPa- m 2
, F P Meyer t
2.1.3.1 ,
(30% ) 1400 , , [12)
200M Pa 2.1.3.3
2.96MPa- m" 2" AIN+ BN ,
600 1000 '™
Si02-AIN ,
PIUAIN , \
) ? Ll -
2.1.3.2 (3DSi02/Si02)
1988 M550 7
20% 30%  SisN4 , . Si02
1200 35M Pa , , )
N N K[(', 2. O 2
2 [13]

) ) Slip—cast Pierced high silica
Property 3DSi02/Si0: _ _
fused silica sloth reinforced silica
Z: 14.0
Flexural strength/ MPa — 79 (RT)
X: 13.2
€ 2.70 2.90 3.78 2.96 3.20(RT)
tan O 0. 008 < 0.001 0.005 0.006 (RT)
Thermal conductivity/ W+ m™'- K™ 270 ,0.838 1. 676 0.352 0.427
Coefficient of linear expansion/ ~'x 10°% 10.55(15 800 ) 0.50 0.51 0.53
Density/ g© em™’ Average: 1. 78 2.20 .60 1.65
Linear ablation Small motor burning gas flow @ 0. 089 — 0.15 0.20
ratio/ mm- s Arc heater@ 0. 360 — 0.483 0.507

Note: Dheat flow 8. 8M W/m? pressure of combustion chamber 1.5MPa; distance between specimen and spray nozzle

110m m; included angle of upwinds 30% @enthalpy 9. 78+ 0.7MJ/kg: pressure 1.22MPa

2.1 /
2.2.1
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, € 2.1, tand

3 4x 10" *(10G Hz) ; :
[17]
[ 14] , ’ ,
, 3 [13]
3
Table 3 The properties of PT FE matrix com posites
Property High silica cloth reinforced PTFE PTFE
Density/g* em™ 1.9 2.1 2.18
T hermal conductivity(RT 200 )/W: m™ ' K™ 0.29 4.6 0.28
2.7 3.3 (1MH2) —
¢ 3.0 3.5 (9345Hz) <2.2
tan & 0.04 0.05 Ix 10% 1x 10°°
Tensile strength (reinforced direction) /MPa 40.0 90.0 27.6
Flexural strength (reinforced direction) /MPa 48.1 54.4 20.7
Shearing strength (reinforced direction)/ MPa 3.86 3.98 —
M ax. of tensile strain/ % 0.90 1.54 233
Average of linear ablation ratio@/mm- s~ '+ bevel™! 0.58/20° 0.46/30° 1.33

Note: Dexperimental condition: heat flow 8.8M W/ m?; pressure of combustion chamber 1.2MPa; distance betw een

monitoring point and spray nozzle 150mm .

2.2.2 . ;
1500 ( ( ). ( ( ;

) $i02(Si02
416]

(2) , (3)

[ 18] [19]
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Table 4 The properties of silicone resin matrix composites
Mould pressed fiber Mould pressed high
Pyrolysis of silicone
Property reinforced thickness coth reinforced
3DSi02/Si02
silicone resin silicone resin
Density/g- em ™’ 1.7 1.9 .5 1.6 1.5 1.6
Strength/ M Pa
Compressive 64 120 140 30 40
Tensile 23 30 50 10 15
Flexural 60 60 80 10 25
Thermal conductivity/
0.45 0. 49 0. 36
W-m ' K '(50 )
Specific heat/kJ- kg™ ! K- ! 0.88 0. 88 0. 84
Coefficient of linear expansion
e » 10 3.2 2.0
(20 2737K) /10" °x K
300K 4.0 3.0 3.0
€ 10GHz)
1300K 5.0 3.2 3.0
300K 0.1 0. 01 0. 01
tan O (10G Hz)
1300K 0.15 0. 01 0. 01
1988 v wY A [C], 1988, 3-
22¢:20.
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Research progress in high temperature
wave-transparent materials

HAN Guidang, CHEN Zhaodeng, ZHANG Li+tong, CHENG Laifei, XU Yong-dong

(State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi'an 710072, P. R. China)

Abstract: The characteristics of properties of the wave—transparent materials using in high-mach aircraft were reviewed.
The reinforced model, mechanical and electric properties of the wave—transparent materials of several systems were ana-
lyzed. On this basis, the development direction of the wave-4ransparent materials was proposed.

Key words: wave-transparent material; silica; radome; dielectric constant; and dielectric loss tangent
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Ultrasound continuous treatment for interface of
aramid fiber/ epoxy composites

LIU Li', ZHANG Xiang’. HUANG Yu-dong', ZHANG Zhi-yian'

( L. Harbin Institute of Technology, Harbin 150001, China; 2. Forty-third Institute of the forth Academy of CASC, Xi'an
710025, China)

Abstract: Ultrasound was used to treat the interface of aramid fiber/ epoxy composites during m anufacturing composites-
The wettability betw een aramid fiber and resin is analyzed and the effects of ultrasonic action on the interfacial property and
mechanical property are investigated. It was observed that ultrasound can increase the interfacial and mechanical properties
of composites through improving the wettability of aramid fiber and resin.

Key words: ultrasound; aramid fiber/ epoxy composites; wettability; interfacial property



