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Ce对热浸Al防氚渗透涂层结构及性能的影响

张惠,周欢,李宁,柳林

华中科技大学材料成形与模具技术国家重点实验室, 武汉 430074

摘要摘要摘要摘要： 通过热浸镀Al及高温氧化法制备出梯度防氚渗透涂层, 并系统研究了稀土元素Ce对涂层微观结构及性能的

影响. 热浸镀Al所获得的涂层包括表面Al层和Fe-Al中间合金层,在热浸镀Al过程中, Fe-Al合金层的厚度随浸镀液中

Ce含量的增加而增大,且与基体间的接触方式逐渐由平面接触转为锯齿状接触, 从而提高了Fe-Al层与基体的结合强

度. 经过850 ℃条件下保温4 h的扩散处理, 获得了Al含量呈梯度分布的Al2O3/Al/Fe--Al涂层, 这种梯度涂层有效地消

除了热应力失配现象.对涂层的性能测试结果表明, 浸镀液中Ce含量的添加也提高了涂层的抗热震和抗高温氧化性

能.
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EFFECT OF Ce ON MICROSTRUCTURE AND PROPERTIES OF HOT DIP ALUMINIZED TRITIUM 

PERMEATION BARRIER

ZHANG Hui, ZHOU Huan, LI Ning, LIU Lin 

State Key Lab for Materials Processing and Die & Mould Technology, Huazhong University of Science and Technology, 

Wuhan 430074 

Abstract: The gradient tritium permeation barrier was fabricated on CLAM steel substrate by hot dip aluminizing (HDA) 

and subsequent high–temperature diffusion treatment. The effect of Ce element on the microstructure and properties were 

investigated systematically. The Fe–Al layer with larger thickness and conspicuous serrated interface bonding with the 

substrate was achieved and the bonding strength of the coating was improved when the content of Ce increase. The gradient 

distribution of aluminized coating from surface to inter was obtained after thermal diffusion at 850 ℃for 4 h, the gradient 

coating reduces the thermal stress effectively. The result of the coating properties indicates that the thermal shock 

resistance and oxidation resistance at high temperature of the coating were also improved with the addition of Ce element.
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