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Table 1 Composition of the glass-ceramic

Material SiO, Al,O3 ZnO CaO

710, TiO, B,O; Na,O Balance

Content, ©/% 58.26 5.98 9.00 3.66

5.29 2.75 4.66 3.40 7.00
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ZrB,- P 3 M 8 52 A M R KA 298~2000 K 1)
WS AR DL N AE RN T A, Tl A il ) 2
K, w DLV bR SO T A E R BE AG,
R TIKR:

Z1B,(5)+20,(g)=ZrO(g)+B,05(1)

AGy=-314935.48+127.0287 (J-mol™) (1
2Z1B(s)+504(g)=2Zr0x(s)+2B,05(1)
AGy=-2011260+387.1T (J-mol™) @)
B,03(D=B,0s(g)

AGy=402548580-277680T (J-mol™) (3)
Zr05(s)+Si05(1)=ZrSiOy(s)
AGy=-86665.79+13.255T (J-mol™) (4)
Si0,(1)=SiOx(g)

AGy=603016.913—178.717 (J-mol™) (5)
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Fig.1 Relationship between the standard Gibbs free energy AGy

and the temperature 7
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Fig.2 XRD patterns of the surface of the ZrB,-glass ceramic composite in different state: (a) the original sample,

(b) different temperatures for 5 h, and (c) 1400 °C for different time
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Fig.3 B Is spectrum of the ZrB,-glass ceramic composite surface

after 1000 ‘C/1 h oxidation

Kl 4 ZB-BIER R R SR 1000 CHAL 1 h IXFEL B
Fig.4 Surface morphology of ZrB-glass ceramic composite after

1000 °C/1 h oxidation
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Fig.5 Backscattered electron image (a) and EDS spectra of point 1 (b), point 2 (c¢) for ZrB,-glass ceramic composite

after 1000 ‘C/1 h oxidation
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Fig.6  Surface morphology (a) and EDS element maps of ZrB,-glass ceramic composite after 1000 “C/5 h oxidation: (b) O, (c) Zr, and (d) B
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Fig.7 Surface morphology (a) and EDS spectra of point 1 (b), point 2 (c) for ZrB,-glass ceramic composite after 1400 ‘C/5 h oxidation
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Fig.8 Surface morphologies of ZrB,-glass ceramic composite after oxidation at 1400 C for different time:

(a) 1 h, (b)5h,and (c) 20 h
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Fig.9 Model of the protection mechanism of the oxidation scale
of ZrB,-glass ceramic composite: (a) 1000~1177 C and
(b) 1177~1400 C
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Oxidation Behavior of the ZrB,-Glass Ceramics Composite

Peng Yifa', Li Zhengxian'?, Wang Xin?, Liu Lintao®

(1. Northeastern University, Shenyang 110819, China)

(2. Northwest Institute for Nonferrous Metal Research, Xi’an 710016, China)

Abstract: The oxidation behavior of the ZrB,-glass ceramic composite was analyzed by thermodynamics. The analysis results show that

the ZrB, is oxidated to form ZrO, and B,Os glass phase, in which ZrSiO4 is formed by the reaction of ZrO, with SiO, within the

temperature ranging form 1000 C to 1400 ‘C. Below 1177 ‘C (1450 K), the oxidation scale mainly contains ZrO,, ZrSiO4 and B,0O3

glass phase. Above 1177 ‘C (1450 K), the B,O5 glass will have an evaporation, and such high temperature also leads to a good fluidity of

SiO2 glass phase. At the same time, the oxidation scale mainly contains ZrO,, ZrSiO4 and SiO; glass. The oxidation product B,Oj; glass, the

compact ZrSiO4 and the fluid SiO; are all effective hindrances to the oxygen diffusion to the matrix.

Key words: ZrB;-glass ceramic composite; thermodynamics; oxidation
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