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Abstract

Based on the crystal structure of silicon nitride, the excellent properties of silicon nitride ce-

ramic were described, and the new progress of wave-transparent silicon nitride fibers and composites was il-

lustrated. In addition, the drawbacks of the present high temperature wave— transparent materials were lis-

ted, and development of such materials was also reviewed.
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Tab.1 Properties of several typical wave-transparent nitride ceramics

relative dielectric loss tangent phase-transition flexural elastic thermal
density ) CTE  thermal shockain erosion
properties ] constant /1073 temperature strength modulus  conductivity/ i
/geem ) 10 9K~! resistance resistance
(25°C ,10GH2) (25°C ,10GH2z) /C /MPa(25C) /GPa( 25°C) We(m-K) !

AIN 3.26 8.6~9.0 0.1 2230 300 308 320 4.7 good good
HPBN(BN) 2.0 4.5 0.3 3000 96 70 25.1 3.2 good poor
IPBN(BN) 1.25 3.1 0.3 96 11 29.3 3.8 good poor

HPSN(Si3sN,) 3.2 7.9 4 391 290 20.9 3.2 good excellent
1899

RSSN(SisNy) 2.4 5.6 1 171 98 8.4 2.5 good good
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Tab.2 Properties of several wave-transparent ceramic fibers

! density bearing temperature  tensile strength elastic modulus dielectric constant  loss tangent/10 3
fiber /geem ? (in vacuum)/C (25°C)/GPa (25°C)/GPa (25°C, 10 GH2) (25°C, 10GH2)
E—glass 2.54 3.45 72 6.13 3.8
S—glass 2.49 <1000 4. 00 85 5.21 6.8
D—glass 2.16 2.40 52 4. 00 2.6
Silica 2.20 1100 1.70 72 3.78 0.2
Siz Ny 2.39 1900 3.10 300 5. 60 4.0
BN 2.20 3000 1. 46 200 4. 20 0. 30
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Tab.3 Chemical compositions and properties of several typical kinds of silicon nitride fibers

composition/wt % density diameter tensile strength  elastic modulus
research group )
St N C O /geem? /pm /GPa /GPa
tonen corporationl 227 23:2728 ] 59.8 37.1 0.4 2.7 2.39 10 2.5 300
dow corning corporationt24:29~32] 59.0 28.0 10.0 3.0 2.32 10~20 3.1 260
Japan atomic energy
58.0 35.0 4.0 3.0 2.3 15 2.0 220
research institutel26-33
domaine university23-3] 56.0 22.0 15.0 8.0 2.4 15 1.9 186
tohoku universityt?!) 54.0 31.0 0 15.0 2.3 11~13 1.8 139
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NG il 2 HPZ, IF LAUE R ok, R R R R &
FRYG LB =0 T 26 % T2t & m
TR TE S Siy N, 2 4k, X Al Siy N, 2F 4k 4 FE AR /&
HA2 10 pm, B 2. 39 g/cm® , Hi R 2.5 GPa, i
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