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Table 1 Nominal composition of the alloy WZ30 (/%)
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Fig.1 Microstructures of transverse (a) and longitudinal (b)

section of the as-cast sample
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Fig.2 Transverse section OM microstructure of sample 1 after

the solution heat treatment
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Fig.4 OM images of the upper surface (a) and side surface (b) of

sample 1
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Fig.3 SEM image of sample 1 after solution heat treatment
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Fig.5 EDS element line scanning along marked line of sample 1
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Fig.7 EDS element line scanning along marked line of sample 2
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Fig.8 Longitudinal section OM images of sample 3: (a) upper

surface and (b) side surface
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Study on the Solution Heat Treated Microstructure of a Third Generation Single
Crystal Superalloy

Ma Dexin*?, Zhao Yunxing'?, Li Qingtao®, Xu Weitai*, Pi Libo*, Li Zhongxing®, Xu Fuze®?
(1. Wedge Central South Research Institute, Shenzhen 518004, China)
(2. Powder Metallurgy Research Institute, Central South University, Changsha 410083, China)
(3. School of Mechanical and Electrical Engineering, Central South University, Changsha 410083, China)

Abstract: The solution heat treatment experiment was carried out on the casting samples of a third generation single crystal superalloy.
The influence of the heat treatment atmosphere on the surface layer structure of the test bar was studied, and a new method to solve the
problem of the poor Cr layer was discussed. The results show that under high vacuum atmosphere, a depletion layer of alloying elements
such as Cr, Co and Re is observed beneath the sample surface, with a depth of about 70 um. When the furnace chamber is filled with argon
gas to protect the sample, unexpectedly, the oxidation of the sample surface occurs and the depletion incipient melting zone in a depth of
about 1 mm is detected. The unusual phenomena may be attributed to the filling of the protective gas which causes the strong convection in
the furnace chamber at high temperature, in spite of the high purity of the used argon gas. When the sample is enclosed in a ceramic tube
during the heat treatment, the sample is located in a narrow space and isolated from the strong convection in the large furnace chamber. In
this case, the reaction of casting sample with the furnace atmosphere is effectively suppressed during the heat treatment. Moreover, the
evaporation of the alloying elements becomes quickly saturated within the narrow closed space, effectively preventing the formation of a
depleted layer on the surface of the casting.

Key words: solution heat treatment; single crystal superalloy; microstructure; Cr-depletion layer
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