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Effect of Synthesis Temperature on Fabricating

SiC Nanowires on C/C Composites

QIANG Xinfa, YAN Long, FANG Qing, CHEN Ningyu, ZHANG Xuejia

(Jiangsu Key Laboratory of Advanced Structural Materials and Application Technology,
Nanjing Institute of Technology, Nanjing 211167, China)

Abstract: To improve the toughness and bonding strength with C/C composites of SiC coating, SiC nanowires have been
fabricated on C/C composites by chemical vapor deposition method using methyltrichlorosilane as precursor at standard

atmospheric pressure and the effect of synthesis temperature on the phases, morphologies and structures of nanowires were in-
vestigated. The phases, morphologies and structures of as-received nanowires were characterized by XRD, SEM, TEM and
EDS. The results show that pure SiC nanowires can be prepared at the temperature of 1300 °C, the SiC nanowires are
straight with smooth surface and the orientation is randomly distributed in a network. The SiC nanowires’ diameters are in
the range of 100 ~ 160 nm, and lengths are up to hundreds of micrometers. The phases of nanowires change from 8-SiC and
Si to single B-SiC with the temperature increasing, and the Si phase is doped with SiC nanowires in the form of single crystal
Si nanowires. Moreover, the deposition rate, output and density of the SiC nanowires are observably improved with the in-
crease of synthesis temperature.
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Fig. 3 Surface and cross section SEM images of samples synthesized at different temperatures: (a) and (b) 1100 °C;

(e) and (d) 1200 °C; (e) and (f) 1300 °C
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Fig.4 TEM, SAED, HRTEM images and EDX spectra of product synthesized at 1200 C: (a) TEM images and SAED patterns of
A and B areas in figure 4a; (b) HRTEM image of A area in figure 4a; (c¢) HRTEM image of B area in figure 4a; (d) EDX

spectrum of A area in figure 4a; (e) EDX spectrum of B

2603

Wit L BT R  BEX H TR DL REIE 9 BT
P8 T XRD, SEM S 45 5 ) Si A LAB Ay Si
APRL L I 28 AE SiC KL,

4 %

=A

(1) RHH Ak

i#

Y

FAMUURE, PL =S R b

area in figure 4a

HTHRIR, 75 C/C E A BRI EAL ] & i SiC 4Kk
(2) A BGELEE 1300 C i, il £ Hi 1) SiC 9K 24
Al GRS EOLH, BEALIBCE BUMAR, EAR IS A
£ 100 ~160 nm Z [A], {HA AR LA BOK
(3) 1100 11200 CF il & Fr % 49 #6135 SiC Al Si
TRAWIKE, BRI 10 T 8 29K 4R A0 WA 22 7 1) T



5512 1)

SEOBT AT A MGRBERT C/C A2 MR AR T SiC AR ER i 4 1) R

955

ig

B SIC AR, FLADKL YR L

i UG

SEHK References

[10]

(11]

[12]

Choyke W I, Pensl G. MRS Bulletin[ ] ], 1977, 22(3) . 125-128.
Wu Kaixia( 2IFES) , Wang Bo( F 1#). Materials China (1 E#FHH
H#E)[J], 2016, 35(8) : 636-639.

Xie Yupeng(fi#z EME), Cheng Laifei (f% &), Zhang Litong (37
[6). Materials China(ER#ERE) [J], 2015, 34(6) ; 439-444.
ChuYH, LiHJ, Li L, et al. Corrosion Science[J]. 2014, 84 204—
208.

Chu Y H, Li HJ, Fu Q G, et al. Corrosion Science[J]. 2013, 70: 11
-16.

Wong E W, Sheehan P E, Lieber C M. Science [ J].
(5334) ; 1971-1975.

Ren Junjie({LAR7S) , Yao Xiyuan (BkPGEE) , Li Kezhi(ZEF5%), e
al. Materials China(FHEBFEEERE) [J], 2017, 36(1) : 75-80.

Zeng Xierong(§%4%) , Li Hejun(45( %), Li Long(% i), et
al. Acta Materiae Composite Sinica (52 A RI:4R) [J], 2002, 19
(6) : 43-46.

FuQG,LiHJ,LiKZ, etal Journal of the American Ceramic Socie-
ty [J], 2009, 92(9) : 2132-2135.

Zhang Yulei (3Fi7E) , Li Hejun(Z5%57E) | Yao Xiyuan (BKFGIE) , et
al. Journal of Inorganic Materials (JTHLAF BI2F412) [J], 2008, 23
(4) . 725-728.

Ren X R, Li HJ, Li K Z, et al. Journal of the European Ceramic So-
ciety[J], 2015, 35(3) : 897-907.

Hatta H, Aoki T, Kogo Y, et al. Composites: Part A Applied Science

1997, 277

[13]

[14]

[15]

[16]

[17]
[18]

[20]

[21]

[22]

[23]

[24]

[25]

and Manufacturing[ J], 1999, 30: 515-520.

Jacobson N S, Roth D J, Rauser R W. Surface & Coatings Technology
[J], 2008, 203. 372-383.

Dhami T L, Bahl O P, Awasthy B R. Carbon[J]. 1995, 33(4) . 479-
490.

Li HJ, Zhang Y L, Fu Q G, et al. Carbon[]], 2007, 45: 2692
-2716.

Zheng G B, Sano H, Uchiyama Y. Composites: Part B[J], 2011, 42,
2158-2162.

LiHJ, FuQG, Shi X H, et al. Carbon[]J], 2006, 44, 587-610.
Chu Y H, Fu Q G, Li HJ, et al. Ceramics International[ J], 2012,
38(1): 189-194.

Chu Y H, LiHJ, Luo HJ, et al. Corrosion Science[J], 2015, 92
272-279.

Baek Y, Ryu Y H, Yong K. Materials Science and Engineering: C
[J], 2006, 26. 805-808.

Sun X H, Li C P, Wong W K, et al. Journal of the American Chemi-
cal Society[ J], 2002, 124, 14464-14471.

Mishra S B, Mishra A K, Mamba B B, et al. Materials Letters[]].
2011, 65; 2245-2247.

Choi Y Y, Kim J G, Park S J, et al. Chemical Physics Letters[J].
2012, 531 138-142.

Zheng Min( ¥ #) , Zhang Pengzhou(5K3% M) . Aerospace Materials &
Technology (FABHELT £ (1], 1996, 5 27-30.

Chu Yanhui (#fi7#%). Dissertation for Master (fi+i£3X)[D]. Xi’
an: Northwestern Polytechnical University, 2016 19-20.

(%45 & 37%)



