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Fig.1 High temperature oxidation kinetic curves of aluminized
steel heated in air at 800°C for different diffusion

procedures
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Fig.2 SEM photographs of the HDA diffusion treated under
different conditions: (a)750°C, 2h; (b)750°C, S h;
(c)850°C, 2 h; (d)850°C, 5 h; (¢)950°C, 2 h; (f)950C,5 h
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Fig.3 TEM photographs of transition layers diffused at 750°C
for different times: (a)2 h, surface; (b) 2 h, 100 um~
150 pm from surface; (c) 5 h, surface; (d) 5 h,
140 ym~ 150 pm
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Fig.4 TEM photographs of transition layers diffused at 850C
for different times: (a) 2 h, surface;(b) 2 h ,80 um~
130 um from surface ; (¢) 5 h, surface; (d)5 h,
60 um ~110 pm
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Fig.5 SEM photographs of the HDA part oxidation at 800°C,
24 h with different diffusion procedures: (a)750°C,5 h;
(b)850C, 5h
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The Oxidation Resistance Behavior of Aluminized Steel at High Temperature in Air
after Diffusion Treatment

Yu Shengxue1'2'3, Xia Yuan®, Yao Mei'
(1.Key Laboratory of Metastable Material Science and Technology, Yanshan University, Qinhuangdac 066004, China)
(2.Institute of Mechanics Chinese Academy of Science, Beijing 100080, China)
(3. Department of Material Engineering, Yanshan University, Qinhuangdao 066004, China)

Abstract: The effect of diffuse treatment on hot-dip aluminizing steel microstructure and oxidation resistance behavior at
high-temperature in air was studied by means of TEM, SEM and XRD. The results show that the diffusion temperature has significant
effect on the structure of coatings and its oxidation resistance. After diffusion at 750°C, the coating consisted of thicker outer layer
(Fe;Als+FeAl;) and thinner internal layer(FeAl,+stripe FeAly), the oxidation resistance of the coating was poor. After diffusion at 950°C,
the outer layer was single FeAl, phase, the internal layer was FeAl phase, the oxidation resistance of the coating declined due to the
occurrence of early stage internal oxidation cracks in the coating. After diffusion at 850°C, the outer layer became thinner and consisted of
FeAl;t+Fe:Als (small amount), the internal layer became thicker and consisted of FeAl + spherical FeAl,, the FeAl, phase in the internal
layer were spherioidized, resulting in hindering the diffusion of oxygen into the matrix, thus making oxygen forming Al;0;+Fe;0;
oxidation film only, finally the coating oxidation resistance of were improved.

Key words: hot dip aluminum (HDA); dip diffusion aluminum; oxidation resistance at high-temperature; microstructure
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