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Development of Polymer-derived SiC Fiber
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Abstract; The polymer-derived SiC fiber is ‘one of the most important reinforcing materials for high perform-
ance ceramic matrix composites (CMC). Three generations of SiC fibers -have been developed over the past
thirty years. In this article, the preparing methods, compositions, microstructures and performances of three-
generation fibers are reviewed. Furthermore, the relationships are discussed between microstructure and the
main properties of the fibers, such-as high-temperature-resistance, modulus and creep resistance. And, as a

summary, some improving methods for-the properties of SiC fibers derived from precursor are summarized.
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Nicalon 20018 Z %1 £F 4 75 15 P S 45 800°C LU
T B SRR AR 5 Bl TRLE N 1000°C T = #
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Table 1 Compositions, costs and properties of three generations of SiC fibers
Trade mark Manufacturer Production ‘ Curing method Elemental composition/wt% Densil}':3 Diameters (‘Iosl,
temperature/ C siclc 0. T Zr Al B N /(grem™) /pm US $ /kg
1st Nicalon Nippon Carbon 1200 Air curing 58.3-30.4.11.1 - - - - - 2.55 14.0 2000
Gen Tyranno Lox-M Ube Ind. 1200 Air curing 55.0 32.0 10.0 2.0 - - - - 2.48 11.0 1250
Hi-Nicalon Nippon Carbon 1300 EB curing 63.537.0 0.5 - - - - - 2.74 14.0 8000
2nd Tyranno Lox-E Ube Ind. 1300 EB curing 56.0 37.0 5.0 2.0 - - - - 2.55 11.0 -
Gen. Tyranno ZMI Ube Ind. 1300 Air curing 57.035.0 76 - 1.0 - - - 2.48 11.0 1500
Tyranno ZE Ube Ind. 1300 EB euring 61.035.0 20 - 1O - - - 2.55 11.0 -
Tyranno SA1 Ube Ind. > 1700 Air curing 68.032.003 - - 06 - - 3.02 11.0 -
Tyranno SA3 Ube Ind: >1700 Air curing 68.032.003 - - 06 - - 3.10 7.5 5000
(]3:11 Sylramic COIceramics > 1700 - 67.029.0 0.8 2.1 - - 23 0.1 3.05 10.0 10000
Sylramic iBN COI ceramics >1700 - - 3.05 10.0 > 10000
Hi-Nicalon S Nippon Carbon > 1500 EB curing 69.031.0 0.2 - - - - - 3.05 12.0 13000
®2 =R SIC FEMESEMIMESTO
Table 2 Typical structures and properties of three generations of SiC fibers
Trade mark Tensile Young’s  Thermal conductivity, — Elongation Crystal state Crystalline size lherr)j;éii?smn
strength/ GPa modulus/GPa /(W +m~'-K™") /% /nm 6 v -1
/(x107°,K™")
15t Genn Nicalon 3.0 200 3.0 1.4 Amorphous 2.2 3.2
Tyranno Lox-M 3.3 185 1.5 - Amorphous - -
Hi-Nicalon 2.8 270 8.0 1.0 Microcrystalline 5.4 3.5
21d Gen. Tyranno Lox-E 3.4 206 - 1.8 Amorphous - -
Tyranno ZMI 3.4 200 2.5 1.7 Amorphous - 4.0
Tyranno ZE 3.5 233 - - Amorphous - -
Tyranno SA1 2.8 375 65.0 0.7 Polycrystalline 38.0 4.5
Tyranno SA3 2.9 375 65.0 - Polycrystalline - -
3rd Gen. Sylramic 3.2 400 46.0 0.7 Polycrystalline 40.0-60.0 5.4
Sylramic iBN 3.5 400 >46.0 - Polycrystalline - -
Hi-Nicalon S 2.5 400 -420 18.0 0.6 Polycrystalline 10.9 -
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Fig. 1 Typical fracture morphologies of three generations of SiC fibers
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