30 2

JOURNAL OF NATIONAL UNIVERSI'Y OF DEFENSE TECHNOLOGY

Val. 30 No. 2 2008

: 1001- 2486(2008) 02— 0033- 04

SiC CVD SiC

Tk, AR, Ffa=’, e, 7iFL

(1. s 410073;
2. 410083; 3. , 341300)
( CVD, Chemical Vapor Deposition) KBI SiC
2h 4h 6h  8h CVD SiC

’ s

:TB322 tA

Effect of CVD SiC Surface- coating on the Single Fiber

Strength of SiC Fibers
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Abstract: The SiC coating was deposited on the SiC fiber through CVD routine, and the effect of deposiion time on the fiber

SiC

performances was investigated at initializations such as 2h, 4h, 6h and 8h. The resuks indicate that the fiber without coating showed

better mechanical properties than those with coatings. The coating, of which the thickness increased with the lengthening of deposition

time, altered from island appearance to continuous layer appearance at the same time. Fuithermore, the single fiber strength displayed a

raise- and- down tendency.
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Tab.1 Basic properties of SiC fiber used
/MPa /GPa /(g an™?) /Pm
KD- 1 2000- 2300 170- 180 25-28 10
1.2
1.2.1 £ % CVD SiC % & 41 &
SiC CVD 2h 4h 6h  8h
[16]
1.2.2 4o ¥ 223% X A &
SiC " GB3362- 81
) 45mm ,
, 25mm X 35mm, 15mm X 25mm
1.3
1.3 1 Hf 4 223% & PEAE X
YGO001
: 25mmy; : 2mnymin; : 30
Pmm(
=" %
, O (GPa); Pr: (N);D: (Hm)
1.3.2 4 4iR A S fheE i 47
JSM - 820 (JEOL)
2
2.1

2 SiC
SiC , ,

, CVD SiC



:SiC CVD SiC

) 35
2
Tab.2 Single fiber properties of different coating time
CVD /h /GPa /N /Hm | %
0 205 280 0 100
2 1. 58 26.2 0. 67 580
4 1.73 177. 6 11. 62 84.9
6 1. 78 201. 1 12.77 831
8 0. 87 158. 68 17.6 36.2
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ah oh Fig.1 SEM images of fracture interface of SiC fibers
’ with different deposition-time
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Fig.2 SEM images of inteface SiC coating with different deposition-time
A- 2h; B- 4h; C- 6h; D- 8h

3
CH;SiCls , CVvD SiC , 2h
4h 6h  8h ,
> CVD SiC

[1] Guw S, KagawaT. Tensile Fracture Behavior of Continuous SiC Fber reinforced SiC Matnix Composites at Elevated Temperatures and Correlation to
in Situ Constituent Properties| J|. Joumal of the European Ceramic Society, 2002, 22(13): 2349- 2356.

[2] s s . [JI. , 2005, 28(2): 40- 43.

[3] Riccardi B, Trentini E, Labanti M, et al. Charaderization of Canmercial Grade Tyranno SA/ CVESiC Composites [ J]. Journal of Nuclear
Materals, 2007, 367- 370: 672- 676.

[4] Kelkar A D, Tate J S, Chaphakar P. Performance Evaluation of VARTM Manufadured Textile Composites for the Aerospace and Defense
Applications [ J]. Materials Science and Engineerng B, 2006, 132: 126- 128.

[5] . [J]. , 1997(2): 19

[6] Orona A, Domato A, Filacchon G. SiGSiC; CMC Manufacturing by Hybrid CVEPIP Techniques: Process Optimization [ J]. Fusion Engineerng
and Design, 2000, 51- 52:159- 163.

[7 ) ) .- /Al 05 [J]. ( ), 2006,
33(1): 86— 90.

[8] , , , . [n. , 2004(4): 22— 4.

[9] , , . CVD SiC Sic SiC [n. , 2006, 24(6): 815- 820.

[10] Rapaud O, Jacques S, Dimumo H, et al. Si(/ SiC M nicomposites with (PyG/TiC) , Interphases Processed by Pressure-pulsed Reactive CVI [ J].
Joumal of Materials Science, 2004, 39: 173- 180.

[11]  Naslain R R. SiG-matrix Composites: Nor brittle Ceranics for Theme-structure Application [J]. International Journal of Applied Ceramic
Technology, 2005, 2(2): 75— &.

[12] s s . PCS SiC [J]. , 2003(3): 28- 30.

[13] , , . Si0,, SiC / LJ]. , 2004, 33(10): 1096— 1099.

[14] Kim JH, Lee HK, Kim D K. Strength M easurement of a Brittle Coating with a Trilayer Srudure Using Insrumented Indentation and in Situ
Observation [J]. Pholosophical Magazne, 2006, 86(33- 35): 5383- 5396.

[15] Ogbuji LU J T, Evaluation of a Porous Fber Coating in SiG-SizN4 Minicomposite [ J]. Jouwnal of M derials Research, 1997, 12(5): 1287- 1293.

[ 16] s s , . CVDSiC [J]. , 2005(4): 3- 6



