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Fig.1 Schematic of DD6 alloy specimen and position of microstructure
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Fig.2 BSE image (a), EDS mappings (b), and EBSD phase mappings (c) of coated specimen in initial state
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Fig.3 BSE image (a) and EDS mappings (b) of specimen after physical removal of coating
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Fig.4  Deformation of near-interface substrate alloy induced by

physical removal of coating: (a) BSE image and (b) local

misorientation distribution
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Fig.5 BSE image (a) and EDS mappings (b) of specimen after chemical removal of coating
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Fig.6 BSE image (a) and EDS mappings (b) of y’ eroded layer after

chemical removal of coating
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Fig.7 Deformation of near-interface substrate alloy induced by

chemical removal of coating: (a) BSE image and (b) local

misorientation distribution
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Effect of Physical/Chemical Removal of NiCoCrAlYHf Coatings on the Surface
Microstructure of DD6 Alloy

Zhang Bin', Cai Yan', Liu Jiaxi’, Zhao Wenjun', Liu Yuzhuo', Mu Rende'
(1. Aviation Key Laboratory of Science and Technology on Advanced Corrosion and Protection for Aviation Material, Beijing Institute of
Aeronautical Materials, Beijing 100095, China)
(2. State Key Laboratory for Advanced Metals and Materials, University of Science and Technology Beijing, Beijing 100083, China)

Abstract: NiCoCrAlIYHf (HYS5) coating was deposited on the surface of the second-generation nickel-based DD6 single-crystal superalloy by
vacuum arc plating process, and the surface coating was removed by physical blowing sand method and chemical solution immersion method,
separately, for a comparative study of the effect of removal of the coating and the degree of influence on the matrix alloy. The results show that the
thickness of the coating is about 20 um, which is mainly composed of £ and y’ phases. No coating remains on the surface of the substrate after
treatment by the physical method or chemical method, and the original coatings are completely removed. Under the cutting action of the sand
blowing particles in the physical method, the surface of the matrix alloy presents a concave-convex morphology on the macro level, and the
deformation layer is generated by the deformation along the <110> orientation on the micro level. The physical method destroys the integrity of
the surface of the matrix alloy, which is more damaging to the matrix. The chemical treatment only produces a y’ phase damage layer in the local
area, which is less damaging to the substrate.

Key words: coating removal; physical method; chemical method; DD6 alloy; microstructure
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