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REINFORCEMENT MECHANISM OF CVD SiC
FIBER BY SiO, SURFACE FILM

LUO Kun SHI Nanlin ZU Yapei DUAN Yading WEN Zhongsheng
(Institute of Metal Research, The Chinese Academy of Sciences, Shenyang 110015)

ABSTRACT Morphology of the surface and fracture of the high—tensile—strength SiC fiber after
electrochemical treatment was analyzed in this paper. During the process of anodic oxidation, SiO,
particles formed in some active regions on the SiC fiber surface at first, then connected together
becoming a compact surface layer. Formation of the SiO, layer smoothened the surface morphology, and
lessened the number of surface defects, and also alleviated the locally concentrating of tension. On the
other hand, the surface took on compression instead of the inherent slight tension after electrochemical
treatment by the differential on Mole volume between SiO and SiC, and the occurring and enlarging
of the micro—cracks on the surface were seriously restrained. According to the comparison between the
measuring values and the calculating results, it is greatly possible that compression is the main reason
for the reinforcement of SiC fibers.
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Fig.1 SEM photograph of the surface morphology of SiC fibers during anodic oxidation. (a)
before anodic oxidation; (b) anodic oxidation for 1min; (c) anodic oxidation for 3min;

(d) anodic oxidation for 3h
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Fig.2 Morphology of the fracture of the SiC fiber after electrochemical treatment and the

distribution of elements
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fFig.3 Surface morphology of SiC fibers fore-and-aft electrochemical treatment
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Table 1 Surface compression stress of SiO; film

Mole volume of SiC  Mole volume of SiO2  Surface compression stress  Increment of tensile strength
/m3.mol~? /m3.mol~1 /GPa /MPa
1.25x107° 2.727x1075 55.07 1100
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FEALE) VR R A O BN SR SR Si0, MEMEAY R R 1A BB R, XA TFAE SiC
R RPIRE LR T — 449 1100MPa Ry F. RFH SiC AR ERAKREN
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Table 2 Comparison the calculating results with the measuring values on the increments of tensile

strengths of SiC fibers
Item Tensile strength of the Tensile strength of the Increment of Error
samples as received treated samples tensile strength
/MPa /MPa /MPa /%
Measuring value 2202 3519 1317 -6.17
Calculating result 2202 3302 1100
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