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Effect of SiC/ZrC Precursor Ratio on Ablation Property of C/C—SiC—ZrC Composites

ZHANG Xian'? DONG Zhijun® ZHANG Xu® FANG Dengke’ LI Xuanke'”

(1 The State Key Laboratory of Refractories and Metallurgy, Wuhan University of Science and Technology, Wuhan 430081 )
(2 The Hubei Province Key Laboratory of Coal Conversion & New Carbon Materials, Wuhan University of Science and Technology, Wuhan 430081)
(3 Hubei Sanjiang Hongyang Co. , Ltd. , Xiaogan 432100)

Abstract The C/C-SiC—~ZrC composites were prepared by precursor impregnation and pyrolysis method ( PIP)
using different mass ratio of PCS/PZC as impregnant. The microstructure and the ceramic phase distribution of the C/
C-SiC~ZrC composites before and after ablation were examined. And the effect of SiC/ZrC precursor ratio on the ab-
lation property of the C/C~SiC~ZrC composites was analyzed. The results show that the mass ablation rate and linear
ablation rate of the C/C—SiC~ZrC composites were decreased firstly and increased subsequently with the increasing of
the content of ZrC. The composite possessing the relatively best ablation performance was fabricated with the impreg-
nant with the mass ratio of PCS/PZC =1 :3. After ablation on oxyacetylene flame with the surface temperature of 3
000°C, the mass ablation rate and linear ablation rate of the sample are —0. 65 mg/s and 21 pwm/s, respectively. Too
much or less ZrC in SiC-ZrC multiphase ceramics is not favorable to the oxidation stability of the samples. Therefore,
appropriate ZrC may be better.

Key words C/C composites, Polycarbosilane, ZrC precursor, Precursor impregnation and pyrolysis, Ablation

property
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Fig. 1 XRD patterns of surface of C/C—SiC~ZrC composites
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Fig. 2 SEM images and EDS spectra of the sample SZ31
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Fig. 3 SEM images and EDS spectra of the sample SZ13
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Fig. 4 XRD patterns of surface of C/C-SiC-ZrC
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Tab.1 Ablation results of the C/C—-SiC-ZrC composites
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Fig. 6 SEM images of the sample SZ31 after ablation

K7y SZ13 el f5 2R & X8 SEM 8 R I ARG , AT LAFE ), b ol rpocs 1) Wi 25 A8 A W s AR
FHMBT Y hitp://www. yhelgy. com 2016 4F 45 1 1]



B SZ31 Wi £ WL Si0, Ml Zr0, R4 KA
B PR SR 244 FFLI A S BH L T4
TP AR BT, B 7 (b) al LA
ST TR T ) A B AT i S A SR ELRR 2T 4
JE L e S A LB ) 20k, R J2 =22 IR 3 5 2 Tk
ARG BRI , A2 8] 14 P e A BE S 4 BHLPS S AL PR
TR PR , BEARA R el R B
ZxC 5 i IR ik O P 5 5 B R A 22, A A 84
ZxC X T 3 55 B SRR B B BB ok RN AL A
P A BRI, M SZ13 B it i I IX (1 RE 1
AYMT TN 3 S W B K RS X Si0, BAEIX, B

UKL A4 K 165 X I8 Zr0, B B IX, B A ik i X 3%
A AL, BB S S i ZeC S I AREA AL
W Si0, FHAERE B EkiE, WS IX [ 7(h) | F
BEAR e R [RIRE AN BA S o MK 7 DX 3 A 1 4 4 B 1
BT LA BR T AR XA 1k 8 DX R R X 8
VAR R B G C 06 56 R I 8 XA R AR
W ok, B’ 7(6) H Si Zr WREF LI K TR 7
(1) H By, JE PR AR b i R vt U DX TR R T 2%
X, 1M} Si0, AYHE SAK T Ze0, BY4E &, Si0, Jo kN
Tl 2 400 N2 S A AE FH T 3 s 21 P e AR 2, AT
& it P X M Si AR R

energy/keV

Si

Zr

1 2 3 4

energy/keV

Si z,

1 2 3 4

energy/keV

LXK
17 SZ13 Bl i) SEM B8 H BRI, DS T it 3 1
Fig.7 SEM images of the sample SZ13 after ablation
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Fig. 8 SEM images of the sample SZ15 after ablation
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