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Table 1 Burst test results of each specimen

Temperature/ 'C F1 F2 F3 F4 F5
500 © © @) @) ©)
550 X €] @) @) ©)
600 X X ©) @) O
650 X X X ©) ©)
700 X X X ©) X
750 X X X X X

Note: “©O” represents not explosive spalling; “ X ” represents

explosive spalling
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Fig.1 Air permeability vs the addition of Al powder in castables
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Fig.2 Pore size distribution of each specimen
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Table 2 Median pore diameter of samples with different Al
powder addition amounts

F1 F2 F3 F4 F5

Al powder
addition, w/% 0.000  0.025 0.050 0.075 0.100

Median pore
diameter, r/pm 0.576 0.783 0.874 0.966 1.457
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Fig.3 Influence of the addition of Al powder on heat release

curve of specimen in the process of solidification
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Fig.4 Microstructure of different specimens: (a) F1-no Al powder, (b) F2-0.025% Al powder, (c) F3-0.050% Al powder, (d) F4-0.075%
Al powder, and (e) F5-0.100% Al powder
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Influence of Al Powder on Explosive Spalling Resistance of Alumina-Spinel Castables

Wang Zhigiang®?, Li Xiangcheng', Lei Zhongxing?, Zhu Boquan®, Wang Yulong®, Peng Xiaogian?, Du Shuang?,
Xu Yanming?
(1. The State Key Laboratory of Refractories and Metallurgy, Wuhan University of Science and Technology, Wuhan 430081, China)
(2. Wugang Refractory CO. LTD, Wuhan 430081, China)

Abstract: The alumina-spinel refractory castables were prepared using tabular alumina and spinel as main raw materials, calcium
aluminate cement as binder, metallic Al powder (<0.15mm) as additives. The anti-explosion temperature of castable samples was detected.
The characteristics of microstructure, pore size distribution and air permeability were analyzed by SEM, mercury injection apparatus and
pressure-difference method, respectively. The influence of Al powder on explosive spalling resistance of alumina-spinel castables were
studied, and the pore formation mechanism and explosion-proof of Al powder in castables were investigated. The results show that the
anti-explosion temperature of alumina-spinel castables increases and then decreases with the increase of Al powder content, which is
consistent with the changing tendency of the air permeability. During the curing of castable samples, the exothermic peak moves forward
steadily with the increase of Al content; however, it moves forward significantly when Al powder content exceeds 0.075%. Microstructure
analysis shows that the number of pores increases significantly with the Al powder addition, and the pore size of the castabl es increases
with increase of Al powder addition.

Key words: Al powder; alumina-spinel castables; explosive spalling resistance

Corresponding author: Zhu Boquan, Professor, The State Key Laboratory of Refractories and Metallurgy, Wuhan University of Science and
Technology, Wuhan 430081, P. R. China, Tel: 0086-27-68862616, E-mail: zbqref@263.net



