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SiC Precursor—Progress on Applications Research
of Polycarbosilane
SONG Maili, FU Likun

(Xi’an Aerospace Composites Material Institute, Xi’an 710025, China)

Abstract: Composites with silicone carbide matrix and coatings have been widely used in aerospace field, due to fheir
high properties of being resistant to oxidation, high temperature resisting, wear-resisting, corrosion-resisting and thermal
endurant. As a kind of polymer precursor, polycarbosilane can be used to prepare silicone carbide coatings and silicone
carbide matrix via polymer pyrolysis in circumstances of high temperature. Synthesizing methods, structures and properties
of polycarbosilane are summarized in this article. Applications of silicone carbide fibers, surface/interface coatings of sili-
cone carbide for resisting oxidation, silicone carbide matrix composites original from polycarbosilane are meanwhile includ-
ed. Oxidation and ablation resisting properties of C/C composites clad with SiC coating are raised, service life are extend-
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ed. Flexural strength and fracture toughness of C/SiC composite fabricated by CVI + PIP process are attained to be 643

MPa and 20. 94 MPa - m'"? respectively.

Key words: polycarbosilane( PCS) ; SiC fibers; SiC matrix composites; SiC surface/ interface coating
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Table 1

Results of analyzed elements on polysilane and polycarbosilane (w/% )

PS

Analytical elements

Computing in -SiCH; CH;-n

PCS
Computing in -SiCH; HCH, -n

Theoretical values

Determining values

Theoretical values Determining values

Si 48.39
C 41.31

10. 40
0 0.00

47.72
41.63

48.39 46. 80

41.31 37.10
9.70 10. 40 7.00
0.90 0.00 Undetermined
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Table 2 Properties of some precursors and their ceramic fibers

Fiber component,

Tensile strength  Elastic modulus ~ Fiber diamcter

Monomers Precursors  Fiber name o P P /m
Si(CH;),Cl, PCS Nicalon Siss.4Cs1.3012 3 2.5~3.3 182 ~210 10 ~20
Si(CHy),Cl, PCS MPS SigeC300, 1.7 210 15
Si(CH,),Cl, PCS UF fiber SigeC30, 3.0 270 10 ~ 15

Cl, (CH, ) Si-Si( CH, ) Cl, PCS / Sigy C30 0, 1.7 210 10 ~20
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Table 3 Comparison of properties of resistance to oxidation erosion for different materials

Rate of mass loss by static oxidation at

elevated temperature

Oxyacctylene erosion

Materials 1500 C 1 600 C Rate of linear erosion/mm Rate of mass erosion/g + s~
C/C material without coating 3.08 3.58 3.10 2.40
C/C material with SiC coating 2.51 3.06 1.70 0.90
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Fig. 1  Curves of pressurized thermal balance analysis for PCS
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Fig. 3 SEM images of fracture surface (a) and drawn fibers on fracture (b)
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Table 4 Mechanical properties of 3D C/SiC composites
F hness

Material NO. Density/g + ¢cm ™3 ra/cﬁ;ea t.m:fl /rzles'% Flexural strength/MPa Shear strength/MPa Preparation processes

1 2.06 20. 94 643 63.7 CVI + PIP

2 1.71 9.20 386 36.0 Normal-pressure

3 1.95 15.19 486 51.5 Middle-pressure

T4 3D C/SiC 5 MR 12 e, 2
5 B (7% i A 5 35 643 MPa, W7 2%V 10 5 A & i
20.94 MPa - m'”?,
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Table 5 Effect of additive agent on ceramic yeild

Order NO. Mixture ratio Mass of sample/g  Dissociated mass/g  Density/g + cm ~3 Ceramic yield/%
1 PCS/Xylene 7.2 26.2 0.75 55
2 PCS/DVB =10:6 6.8 37.1 0.76 46
3 PCS/DVB =10:4 10.0 38.0 0.81 64
4 PCS/DVB/DCP 9.5 35.1 0.72 43
5 PCS/DVB/DCP/SiC 9.6 36.4 0.75 48
6 PCS/DVB/DCP/Ti 9.8 38.3 0.78 47
7  PCS/DVB/DCP/SiC/KH-550 10.0 38.3 0.78 48
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