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Fig.2 “Light spot” structure (a) and partial magnification of
marked dotted area in Fig.2a (b); OM microstructure of

blade surface after light grinding (c)
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Fig.3 OM image of heat treated blade section (a) and local magnification of the surface layer (b)
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Fig.4 SEM microstructures of the surface layer with the depth of 10 um (a) and 35 pm (b) in Fig.3b
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Investigation on the Surface Layer of Blade Castings of Third Generation Single
Crystal Superalloy

Zhao Yunxing'?, Ma Dexin'?, Xu Weitai’, Yuan Yingying®, Li Zhongxing®
(1. Powder Metallurgy Research Institute, Central South University, Changsha 410083, China)
(2. Shenzhen Wedge Central South Research Institute Co., Ltd, Shenzhen 518045, China)

Abstract: A batch of turbine blade castings were produced by a third generation single crystal superalloy. After solution heat treatment, a
large number of bright white spots with irregular shapes were observed on the blade surface. Through metallographic detection of the blade
sections, a distinct surface layer was exhibited, in spite of the uniform y phase structure in the internal area of the castings. The bright white
substrate of the surface layer is determined to be continuous y’ phase composed of Ni, Al and Ta elements. In the surface layer, a lot of
lamellar tcp phases precipitate from the y’ phase matrix. The element distribution near the surface of the casting was measured and
analyzed. It was confirmed that the surface layer of the casting is a typical Cr-poor layer, leading to the phase transition from y to y’ and the
coupled growth of y" and tcp phases. The depletion of Cr in the surface layer also results in the residual of y/y’ eutectic between the surface
layer and the internal area.

Key words: superalloy; single crystal casting; solution heat treatment; Cr-depletion layer; tcp phase
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