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Table 1 General characteristics of the carbon fiber

Fiber Density  Tensile strength  Young modulus Diameter/
I
g cm’ IMPa IGPa um

T300 1.76 3530 230 7
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Fig.2 XRD patterns of the pyrolysis products of PCS and
LPVCS at 1200 €
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+ 260 * WA & EMES T

AT 3%

HIm A )\ JH WG R LPVCS BUs kb s,
WA A BAW B i 7w % ae. MELT B, A
(s i om EE 4R R T 46.8%, W WIMEREE T 133.0%,
AT LPVCS 51 N T LUK B 52 = A Rk g 24 PR e
UbAh, HRFE AL B ISR A, A EELL B %
JE 1 8%, ULHAT & /\FEMIZ 5 LPVCS 121 2L fif
LB T B A B 1 BUR

WA ATE Ar BRI T ORIE L h 2 J5 0 151
RELZE 3. IR 3%, BEEREM TG, W AM
J1VEBE B W MK . 7E 1400 CH, 25 fh o B R 8
I 90.9%, WrRWIMELRE A 90.4%, T AIfE
1400 CHPEMAA B 1= Ee, MOBF R R AR
HMEPEBEIR . T AE 1600 CHY, HZdhimFRE RN
59.5%, WiBIVELRE RN 62.8%, MEHW J12:EfE
BRI .
2.3 WS

T 30 iR 7 5 R DR o £ BT 2R T SO0 T 5
LA AL AL, e AL UFE B IR H SEM
EHmE 4 s, W 4 TTCLAL, fEIREE A 4t s
Bk 2 (R (54 Jtod W T T LUV 4% 31 K & ) 45
YELRL . R, RIVHPIMERZR; mikeE B ki
NP MR, PR SR SR I, WA A4
WHIII R, R PEIERIRE, 24807k 75 KI5
i B AT AR

PRI D7 THI R 5 R 3 8T MR R R R R ) S
REM IR B—AJ7, HeAkdr SiCO, M1/ 551
TR R BN T EL T CASIC E AR
REM T R Clnfsl 5 BAARSUR FE R R R 38 AN J7 T,
BEE R T, Sekrh Sic Bk Kok CnlE 6
WU 3G 5D S B T AR R AR, TS ST
Ci/SIC E&M B 1R 1 T P

®2 AHEMERNDFMEE

Table 2 Mechanical properties of samples at room temperature

Density/ Flexural Fracture
Sample 3 12
g<m strength/MPa toughness/MPa m
A 1.92 442 26.1
B 1.78 301 11.2

®3 HKHEANSERNFMHRE

Table 3 Mechanical properties of sample A at elevated

temperature
5 Fracture
T/°C  Flexural strength/MPa 1
toughness/MPa m
1400 402 23.6

1600 263 16.4

Bl 4 Fe R TH ) SEM TE 3K
Fig.4 SEM typical fractured surface morphologies of sample A (a)
and sample B (b)
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Fig.5 SEM typical fractured surface morphology of sample A
at 1600 €

1200°C
— A0
s |00 *C

Intensity/a.u.

20 30 40 50 60 70 80
26019
Bl6 FEpkmEiRAT SR XRD 1B
Fig.6 XRD patterns of matrix after elevated temperature

heat-treatment



2

S RE: LPVCS ti:fil & CdSIC B4k K Lt =il 1 g <261«

3 & B

DR 51N LPVCS 1E AWK 1) 7715, X CiSiC
A MR S TH 45 A RN R B0 B AT R, Ak 5
M RERLUT (1) CHSIC AWK

2) #H— AR LPVCS A3 T 4 0& 1 S
iRz, B\ AMZ G LPVCS Bitdm T SiC
SAR P BB, M T 28 R PCS 2 it %
1) Ci/SiC E&EME, B— M LPVCS &,
& \JEWIMEH PCS =, 5B\ AW 2 5 LPVCS
R % C/SIC HaM ke 8 m, H=
M SR 301 MPa $E @ #] 442 MPa, T
46.8% , WrZ# 1t 11.2 MPam'? 2 & ) 26.1
MPa-m?, &7 133.0%.

3) J 8 CJ/SIC B4 MKl 715 RE R B i) J5 A
F B SR ILAR R SiC,Op M AR, DA A kLI K

S 30k

[1] Katoh Y, Snead L L, Henager C H et al. Journal of Nuclear
Materials[J], 2007, 367-370: 659

[2] Odeshi A G, Mucha H, Wielage B. Carbon[J], 2006, 44: 1994

References

[3] Nozawa T, Hinoki T, Hasegawa A et al. Journal of Nuclear
Materials[J], 2009, 386-388: 622

[4] Xiang Y, Li W, Wang S et al. Surface Coating Technology[J],
2012, 209: 197

[5] Lange F F, Tu W C, Evans A G. Materials Science and

Engineering A[J], 1995, 195: 145

[6] Zhao D, Zhang C, Hu H. Ceramics International[J], 2011,
37(7): 2089

[7] Yu H, Zhou X, Zhang W. Materials & Design[J], 2011, 32(6):
3516

[8] Zzhang W G, Hu Z J, Hitinger K J. Carbon[J], 2002, 40(14):
2529

[9] Yajima S, Hasegawa Y, Hayashi J. Journal of Materials
Science[J], 1978, 13(12): 2569

[10] Kochend&fer R. Key Engineering Materials[J], 1999,
164-165: 451

[11] Fan X, Yin X, Wang L. Corrosion Science[J], 2013, 74(3): 98

[12] Burkus J K, Traynelis V C, Jr H R. International Journal of
Applied Ceramic Technology[J], 2014, 12(3): 481

[13] Koyanagi T, Ozawa K, Hinoki T. Journal of Nuclear
Materials[J], 2014, 448(1-3): 478

[14] Hsueh C H. Journal of the American Ceramic Society[J],
2010, 71(6): 490

[15] Luo Z, Zhou X, Yu J. Surface Coating Technology[J], 2014,
258: 146

[16] Yang B, Zhou X G, Yu J S et al. Materials Science Forum[J],
2015: 816: 186

[17] Yang B, Zhou X, Yu J. Ceramics International[J], 2015, 41:
4207

[18] zZhao S, Yang Z, Zhou X. Journal America Ceramics[J], 2015,
98: 1332

High Temperature Performance of Modified C¢/SiC Composites with LPVCS

Shi Yunliang, Jian Ke
(Science and Technology on Advanced Ceramic Fibers and Composites Laboratory, National University of Defense Technology,
Changsha 410073, China)

Abstract: Three dimensional and four directional carbon fiber reinforced SiC matrix (C«SiC) composites were fabricated by precursor
infiltration and pyrolysis process employing a new precursor, liquid polyvinylcarbosilane (LPVCS). LPVCS is a novel precursor with
active Si-H and —-CH=CH, groups with relatively high oxygen content (~7.3 wt%). The mechanical properties improvement caused by
ameliorated interface and low porosity was researched. Samples with ameliorated interface employing LPVCS show better mechanical
properties than those employing polycarbosilane (PCS). The flexural strength and fracture toughness of the C+/SiC composites fabricated
with PCS are 301 MPa and 11.2 MPa -m"?, respectively, whereas those of the samples fabricated with ameliorated interface are 442 MPa
and 26.1 MPa mY2, respectively. Employing LPVCS for the first infiltration and pyrolysis cycle forms suitable interface, employing PCS
as precursor for the left several cycles forms relatively low oxygen content matrix, and then employing LPVCS for the last several cycles
forms low porosity, which is the main reason of mechanical properties improvement.
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