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Fig.1 Curves of open porosity and relative density of multiphase

ceramics with different volume contents of SiC

“Zr,Al,Cs #ZIB, |
L *Zr,Al,Cs #SIC
*ZrC
.ue ofie 2
E,l_._d i
=
2lde L Ll
=
& DENTERES | TOX §
FERN. N
5 15 25 35 45

201(9

K2 AF SIC &2 S A M & XRD &1
Fig.2 XRD patterns of multiphase ceramics with different
volume contents of SiC: (a) 10vol%, (b) 15vol%,
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(c) 20vol%, (d) 25vol%, and (e) 30vol%
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Fig.3 SEM images of fracture surface of multiphase ceramics with different volume contents of SiC:
(a) 0 vol%, (b) 10 vol%, (c) 15 vol%, (d) 20 vol%, (e) 25 vol%, and (f) 30 vol%
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Fig.4 SEM images of polished surfaces of multiphase ceramics with different volume contents of SiC:
(a) 0 vol%, (b) 10 vol%, (c) 15 vol%, (d) 20 vol%, (e) 25 vol%, and (f) 30 vol%
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Fig.6 XRD patterns of oxide layers of multiphase ceramics with
different volume contents of SiC
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Effect of the Content of SiC on Properties of ZrB,-SiC-Zr,Al,Cs Composite Ceramics

Guo Qilong™?, Pei Junjun™?, Wang Jing®, Li Junguo®, Zhang Lianmeng®
(1. Northwest Minzu University, Lanzhou 730124, China)
(2. Key Laboratory of New Building Materials and Building Energy Efficiency of Gansu Province, Lanzhou 730124, China)
(3. State Key Laboratory of Advanced Technology for Materials Synthesis and Processing,
Wuhan University of Technology, Wuhan 430070, China)

Abstract: The ZrB,/SiC/Zr,Al4Cs composite ceramics with various contents of SiC were prepared by spark plasma sintering. The sintering
behavior, microstructure, mechanical properties and oxidation resistance were studied. The results indicate that SiC addition promotes the
sintering of the composite ceramics and inhibits the growth of ZrB, grains. When the content of SiC is 20 vol%, the toughness of the

composite ceramics is 4.81 MPa-m*?

. With the increase of the content of SiC, the oxidation resistance of the composite ceramics is
obviously enhanced. The best oxidation resistance of the composite ceramic is achieved with 20 vol% SiC. The analysis of the results
show that the addition of SiC prevents the oxygen atoms from entering the ceramic matrix and enhances the oxidation resistance of
composite ceramics due to the dense and stable Al,O3, B,O3-Al,03, SiO, and Al-Si-O glasses formed thereon.

Key words: ZrB; ceramic; Zr,Al,Cs laminated compounds; mechanical properties; oxidation resistance
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