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High-temperature Nitriding Mechanism of Al;O4C

XING Guangchao, DENG Chengji, CHENG Keren, DING Jun, ZHU Hongxi, DI Jinghui, YU Chao
(The State Key Laboratory of Refractories and Metallurgy, Wuhan University of Science and Technology, Wuhan, 430081, PR China)

Abstract: The phase transformation, structure evolution and reaction mechanism of Al;O4C in high-temperature nitrogen were
investigated. The experimental results indicate that Al;0,C reacts with nitrogen at > 700 °C, and the nitridation reaction is composed
of several cyclic processes, i.e., surface reaction, internal diffusion and mass transfer reaction. In the initial stage, nitridation reaction
occurs on the surface to form a composite reaction layer of AIN, Al,Os;, and C, which inhibits the diffusion of nitrogen. The
nitridation reaction rate increases and the volume expansion effect associated with the formation of a large amount of AIN causes
Al40,4C reaction layer to crack when the temperature increases. The loose and porous surface structure from the staggered growth of
Al,0; and AIN as gas diffusion channels can accelerate nitrogen diffusion and reaction. When the nitridation temperature is 1 600 C,
the intermediate products of Al,Os;, C, and N, undergo a carbon-thermal reduction and nitridation reaction, accompanied with
massive gas phase generation. The more sufficient the AIN particles develop, the more complete the crystal grain morphology will be.
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(h) SEM micrograph of area F' in Fig. 5(g)

(i) SEM micrograph of samples treated at 1 600 “C

(j) SEM m1crograph of area G in Fig. 5(i)

(k) EDS spectrum of point C in Fig. 5(d)
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(1) EDS spectrum of point E in Fig. 5(f)
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Fig. 5 SEM micrographs and EDS spectrums of samples surfaces after treatment
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