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Effect of h-BN on Microstructure and Properties of Al,O;—C Refractories at Different
Nitriding Temperatures

CHEN Tao, WANG Xing, LIU Zhenglong, DENG Chengji, YU Chao, DING Jun, ZHU Hongxi
(The State Key Laboratory of Refractories and Metallurgy, Wuhan University of Science and Technology, Wuhan 430081, China)

Abstract: A low-carbon Al,0;—C composite refractory was prepared with white fused alumina, flake graphite, active a-Al,O;
micron-sized powder, Al powder and Si powder as raw materials, and h-BN (in mass fraction 0%, and 3%) as additives. The effect of
h-BN addition on the microstructure, physical properties and oxidation resistance of Al,0;—C refractories at different nitriding
temperatures was investigated. The results show that the addition of h-BN promotes the formation of SiC whiskers. The cold
compressive strength and cold modulus of rupture of the samples with h-BN addition after nitriding at 1400 C are 6% and 10%
greater than those of the samples without h-BN addition, respectively. Also, the oxidation resistance of the samples with h-BN
addition is significantly improved. Among those samples, the oxidation resistance of the samples with h-BN addition after nitriding at
1500 °C is improved by 21%, compared with the samples without h-BN addition.

Keywords: hexagonal boron nitride; nitriding temperature; low-carbon aluminum carbon refractories; oxidation resistance; physical
properties
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Table 1 Sample design composition w/%

Raw materials BO Bl
White fused alumina, 3.0-1.0 mm 25 24
White fused alumina, <1.0 mm 40 38
White fused alumina powder 15 15
Active alumina powder 10 10
Aluminium powder 1.5 1.5
Silicon powder 3.5 3.5
Flake graphite 5 5
h-BN 0 3
Liquid phenolic resin 4 4

w—DMass fraction.
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Fig. 3 XRD patterns of samples after nitriding at different
temperatures
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Fig. 5 SEM images of samples B0 after nitriding at different

temperatures

*2 [ S5 HATiERE EDS R
Table 2 EDS results of selected points in Fig. 5
x/%

Points Possible phases
Al Si O N C
A 31.2 0 424 264 0 AIN
B 11.6 162  21.7 308 19.7 B-Sialon, SiC

C 39.7 15.9 16.6 15.7 12.1 21R-Sialon, SiC

x—Mole fraction.
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Fig. 6 SEM images of B1 samples after nitriding at different
temperatures
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Table 3 EDS results of selected points in Fig. 6

x/%

Points Possible phases
Al Si O N C
D 28.4 0 50.6 21.0 0 AIN
E 14.6 132 28.0 234 20.8 B-Sialon, SiC
F 45.7 18.4 14.4 129 86 15R-Sialon, SiC

B T #£IR B-Sialon, Sialon A2 [A] 2 N HEELEE, X
SRR PSS RS GRS, MG SR A
msRfE s RETE 1500 CRAMG, FEM SiC A E
B, H R T A B S K BRI
BAEFE A AL R E LT, ek, 3m S
FE i 50 2 IR R F%, PRGN h-BN AR 7E 1400 C
B G BA M0 5 R
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Fig. 9 Oxidation index of samples B0 and B1
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Fig. 10 XRD patterns of decarburized layers of samples B0
and B1 after oxidation test at 1400 C
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