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Table 1 Raw material ratio of MgO-C brick
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Fig. 1 XRD patterns of specimens after heat-treatment at
different temperatures
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Fig. 2 Predominance area phase diagram of Al-C-N-O system
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Fig. 3 Predominance area phase diagram of Si-C-N-O system
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Fig. 4 SEM images of specimens after heat-treatment at different temperatures
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Table 2 EDS analysis results
x5/ %
PR Mg Al (0] Si N C
1 12.54 27.33 49.23 0. 87 2.00 8.03
2 5.09 37.40 13.07 2.72 34. 86 6. 86
3 20. 22 5.06 23.07 24.70 0.55 26.40
4 4.50 32.55 18. 54 2.43 22.00 19.98
5 4.10 33.23 16. 94 4. 81 23.01 17.91
6 2.55 25.19 4.72 0 36. 33 31.21
7 10. 36 21.54 43.68 0.36 1.22 22.84
8 7.12 5.70 10. 77 24.99 25.69 25.73
9 30. 50 1.55 25. 60 17.52 5.17 19. 66
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Fig. 5 HMOR and residual strength of specimens after heat-
treatment at different temperatures
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Phase evolution and mechanical properties of MgO-C

material under nitrogen atmosphere

Yi Jingguang', Zhu Boquan', Li Xiangcheng', Ma Zheng®, Wei Ying”®

(1. State Key Laboratory Breeding Base of Refractories and Ceramics, Wuhan University of Science and
Technology., Wuhan 430081, China; 2. Zhejiang Zili Co. , Ltd. , Shangyu 312300, China;
3. Shandong Shengquan Chemical Co. , Ltd. , Zhangqiu 250204, China)

Abstract: With fused magnesia, flake graphite and coal tar pitch as main raw materials, metallic Al
and Si powders as additives, and phenolic resin as binder, MgO-C refractory specimens were prepared
and then heat-treated at 1000 ‘C, 1200 ‘C, 1400 °C X 3h respectively under nitrogen atmosphere to
study the characteristics of the specimens in phase composition, microstructure and mechanical
strength. The results show that after 1000 °C heating treatment, the metallic Al has reacted with C
(CO) or N,, resulting in the formation of strip-like AIN and octahedral MgAl, O,. It is also found
that the metallic Si has not taken part in any reaction at this stage. After 1200 ‘C heating treatment,
the reaction between Si and C or CO leads to the formation of platelike SiC which is then interlocked
into magnesia matrix, raising the specimen’s modulus of rupture and residual strength after thermal
shock test. After 1400 C heating treatment, besides strip-like AIN and octahedral MgAl, O, , a large
amount of SiC whiskers and needlelike 3-Si; N, are formed within the skeleton structure, giving the
specimen excellent hot modulus of rupture and thermal shock resistance.

Key words: magnesia carbon brick; non-oxide of in-situ reaction; microstructure; predominant phase

diagram; hot modulus of rupture
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