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Fe2O3 含量对YSZ热障涂层抗热震性能的影响研究

冀晓鹃 1，2，3，魏雨岛 2，3，于月光 2，3，彭浩然 1，2，3，贾芳 2，3

（1. 东北大学 材料科学与工程学院，沈阳 110819；2. 北京矿冶研究总院，北京 100160；
3. 特种涂层材料与技术北京市重点实验室，北京 102206）

摘要：本文研究了 YSZ涂层中的 Fe2O3含量从小于 0.01%连续变化至 1%时涂层的抗热震性能变化，并采用
SEM对涂层热震前后的微观组织形貌及孔隙率进行了分析，对其高温热膨胀性能进行了测试。结果表明，随着
YSZ涂层中 Fe2O3含量的升高，涂层抗热震性能明显下降，涂层断裂面存在 Fe2O3富集，同时喷涂态涂层的孔隙
率也存在明显地下降趋势，涂层沿厚度方向收缩明显。本文对以上实验结果的机制进行了初步探讨。

关键词：热障涂层；高纯；杂质；Fe2O3；热震性能
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Effect of Fe2O3 Content on Thermal Shock Resistance of 
YSZ Thermal Barrier Coatings

JI Xiao-juan1，2，3，WEI Yu-dao2，3，YU Yue-guang2，3，PENG Hao-ran1，2，3，JIA Fang2，3

(1.Northeastern University, School of Materials Science and Engineering, Shenyang 110819, China；

2.Beijing General Research Institute of Mining and Metallurgy, Beijing 100160, China；

3.Beijing key laboratory of special coating materials and technology, Beijing 102206, China)

Abstracts：This paper studied the thermal shock resistance of YSZ coating, which contains Fe2O3 changes from 

the less than 0.01% to 1%. The microstructure and porosity of YSZ coatings before and after the thermal shock 

were analyzed using SEM. The thermal expansion properties of the above coatings were measured. The results 

show that with the increase of Fe2O3 content in YSZ coating, thermal shock resistance of the coating decreased 

obviously. Fe2O3 are enriched around the fracture surface of coating. The porosity of sprayed coatings also has 

the obvious drop tendency. The contraction of coatings along the thickness direction is obvious. In this paper, the 

mechanism of the above experimental results is discussed.

Keywords：Thermal barrier coating；High purity；Impurity；Fe2O3；Thermal shock resistance
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YSZ热障涂层在服役过程中需承受高温、氧

化、热冲击等复杂环境，热生长氧化物（Thermal 

Growing Oxidation, TGO）导致的生长应力以及界

面失配等问题是造成涂层失效的主要原因。使热

障涂层具有更高的工作温度和更长的服役寿命是

其性能提升的首要目标。

研究发现，纯度较高的 YSZ涂层不易产生体

积收缩，具有较好的抗烧结性能和较长的热震寿
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