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Research on the mitigation effect of hole texture ta-C coating on

impact fretting wear of heat exchanger tube

Li Xiaokang, Zhang Jianye, Liu Men, Zhou Mingjue, Li Yuebing

(College of Mechanical Engineering, Zhejiang University of Technology, Hangzhou 310014 )
Abstract

The study proposes an abrasion-resistant lubricated surface structure to address the issue of impact wear be-

tween the heat exchanger tube (HET) bundle and anti-vibration bars (AVBs) in steam generator. This structure

involves fabricating variously sized hole textures on the smooth substrate of the AVBs and depositing a hydrogen-free

diamond-like carbon (ta-C) coating with excellent lubricating properties on the textured surface. The impact wear

behavior between the HETand AVBs is investigated in the air. Experimental results indicate that this structure is

conducive to prolonging the single cycle contact time of the interface, absorbing impact energy, and reducing the

maximum impact force by up to 40% . Furthermore, the maximum wear depth and rate of the HET’ s wall can be

reduced by 82% and 94% .

Key words: hole textures, ta-C coating, impact fretting wear
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