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Table 1 Density and porosity of samples infiltrated by

Si-Mo-Zr mixed powder with different chemical compositions

Density/ Porosity/

Sample n(Si):n(Mo):n(Zr) (gem™) %
Z1 10:1:1 2.48 9.8
Z4 10:1:4 2.66 8.1
Z10 10:1:10 1.97 13.3
M3 10:3:1 1.93 16.9
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Fig. 1 XRD patterns of samples infiltrated by mixed powder

of Si-Mo-Zr with different chemical compositions
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Fig. 2 SEM images for cross section of samples infiltrated by Si-Mo-Zr mixed powder with different chemical compositions:

(a) Z10; (b) M3
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Inﬁltration direction
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Fig. 3 SEM images and line scanning EDX for cross section

of sample Z4
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Fig. 4 SEM images for regions around carbon fiber bundles of infiltrated sample:(a) Z1; (b) Z4
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solid solutions
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Fig. 5§ TEM image and element mapping distribution of SiMoZrC solid solutions around carbon fiber: (a) TEM image; (b) Si;

(c) Mo; (d) Zr
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Fig. 6 Mass ablaion rate(a) and linear ablation rate(b) of
ablated C/C composites infiltrated by Si-Mo-Zr mixed powder

with different chemical compositions
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Fig. 7 XRD patterns of ablated C/C composites infiltrated by
Si-Mo-Zr mixed powder with different chemical compositions
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B8 A HS KT Si-Mo-Zr K NiA#5 C/IC LA MRS f1 SEM 18
Fig. 8 SEM images of ablated C/C composites infiltrated by Si-Mo-Zr mixed powder with different chemical compositions: (a) Z1;

(b) Z4; (c) Z10; (d) M3
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Microstructure and ablation properties of
Si-Mo-Zr modified C/C composites by reactive melt infiltration

HAO An-lin', HAO Zhen-hua®*, SUN Wei?, XIONG Xiang®, CHEN Zhao-ke?, WANG Ya-lei

(1. School of Mechanical Engineering, Anyang Institute of Technology, Anyang 455000, China;
2. State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China;
3. Henan Province Industrial Technology Research Institute of Resources and Materials,

Zhengzhou University, Zhengzhou 450000, China)

Abstract: In order to improve the ablation resistance of C/C composites, C/C composites were modified by Si-Mo-Zr
mixed powder with different chemical compositions by reactive melt infiltration. X-ray diffractometry(XRD), scanning
electronic microscopy(SEM) and transmission electron microscopy(TEM) were used to analyze the phase composition
and microstructure of the modified C/C composites. The results show that infiltrated composite have the best infiltration
effect when the chemical composition of the mixed powder is n(Si):n(Mo):n(Zr)=10:1:4, whose density and porosity are
2.66 g/em’ and 8.1%, respectively. The regions with ZrC and SiC ceramics can be only observed around the surface of
the samples with worse infiltration effect while only SiC can be observed inside of them. However, for the samples with
better infiltration effect, SiMoZrC solid solutions and ringlike ZrC can be observed inside the samples. The ablation
properties of the samples with worse infiltration effect decrease when the ablation time increases from 300 s to 600 s due
to their limited ceramics phases inside.

Key words: C/C composites; ceramic matrix composites; SiC; reactive melt infiltration; ablation property

Foundation item: Project(51405522) supported by the National Natural Science Foundation of China; Project
(PM-CSU-2015-03) supported by the Self-fund of State Key Laboratory for Powder Metallurgy,
Central South University, China

Received date: 2016-11-29; Accepted date: 2017-05-23

Corresponding author: HAO Zhen-hua; Tel: +86-13787198338; E-mail: haozhenhua@csu.edu.cn

(HRE  EZITH)



