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Fig.1  XRD patterns of B
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Fig.2  SEM backscattered electron images of B
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Fig.3  SEM backscattered electron images of etched B

4

C-SiC-Si composites with various catalysts: (a) Na

2

CO

3

, 

(b) NaOH, (c) KOH, (d) Na

2

SiO

3

, and (e) NaHCO

3

 

 

��?��

[16,17]

�B

4

C-SiC-Si 
��
�T�Y}�

j~9���1234 456�@ NaOH�����


��
XY��}���T�Y}�j~9���

� 2.56 g/cm

3

� 0.29%��gT�Y}�j~9��

�����z�����de Na

2

SiO

3

���g��

��������� �� SiY}^¡72.33 g/cm

3

=�

|1 !8�� Si¢�^f5X74 3d=� 

B

4

C-SiC-Si 
��
�£¤��¥���A¦§

¨Y©�ª«�	¬}���34 556�@ Na

2

SiO

3

����g
��
�¬}���� 17.3 GPa�� 

���8­§� SiD|1®�8¯°¥ C±²�³�

)e´� Si ¥ C ��³µ���¶²]�����

SiCMN�)abc�� �� Si8�W�
¬}·

���4 5¸¹�@ NaHCO

3

� NaOH����g


��
�º»¼}^����� 305� 296 MPa�� 

 

 

 

 

 

 

 

 

 

 

 

¡ 4  cdfgh¢ B

4

C-SiC-Si\V'(mJ­®�a 

�¯°± 

Fig.4  Volume density and open porosity of B
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Fig.5  Mechanical properties of B
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C-SiC-Si composites with 
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Effect of Catalysts on Microstructure and Properties of B
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C-SiC-Si Composites 

 

Ren Quanxing, Feng Dong, Ru Hongqiang, Zhao Shiwei, Liu Baoyou, Wang Wei, Zhang Cuiping 

(Key Laboratory for Anisotropy and Texture of Materials, Ministry of Education, Northeastern University, Shenyang 110819, China) 

 

Abstract: The B

4

C/C preforms were prepared by the gel-casting and the B

4

C-SiC-Si composites were fabricated based on liquid silicon 

infiltration process. The effects of different catalysts (Na

2

CO

3

, NaOH, KOH, Na

2

SiO

3

 and NaHCO

3

) on the microstructure and mechanical 

properties of B

4

C-SiC-Si composites were investigated. The results show that the catalyst mainly affects the microstructural uniformity of 

composites and the size of residual Si. The composites are mainly composed of B

4

C, B

12

(B,C,Si)

3

, SiC and Si. When NaOH, KOH or 

NaHCO

3 

are used as catalysts, the distribution of residual Si is uniform. With the NaOH as a catalyst, the mechanical properties of 

B

4

C-SiC-Si composites are the best, with the hardness, flexural strength and fracture toughness of 16.9 GPa, 296 MPa and 4.15 MPa·m

1/2

, 

respectively. 

Key words: catalyst; gel-casting; B

4

C-SiC-Si composites; microstructure; mechanical properties  
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