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Table 1 Nominal chemical composition of superalloys used in the study Wg /%
G4 Cr Co w Mo Al Ti Ta Hf Fipl Ni
DD5 7.0 7.5 5.0 15 6.2 6.5 0.15 3.0Re S
CMSX-4 6.5 9.0 6.0 0.6 5.6 1.0 6.5 0.1 3.0Re S
MM247LC 8.2 9.2 9.5 0.5 5.6 0.7 3.2 1.05 0.015B
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Fig. 1 Sliver defects on the convex sides of blade
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Fig. 2 Samples of sliver formed on the concave sides of blades
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Fig. 3 Two samples of tilted slivers
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Fig. 4 Two samples of sliver formed on blade foot
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Fig. 8 Lateral slivers formed on blade shroud
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Fig. 9 Blades with long slivers
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Fig. 10 Serious sliver defect developed to the total blade
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Fig. 11 Sliver defect, originated from a Pt pinning wire
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Fig. 12 Sliver defect formed in an industry turbine
vane, originated from a Pt pinning wire
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Fig. 13 Two samples of sliver defects caused by convex hulls
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Fig. 14 Microstructure of a small sliver defect
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Fig. 15 Longitudinal and cross sections of a sliver defect
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Fig. 16 Longitudinal and cross sections of a sliver defect,
originated from a oxide film
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Study on Sliver Defects in Single Crystal Castings of Superalloys

MA De—xin"?, WANG Fu® , SUN Hong-yuan'?, XU Wei-tai'
(1. Wedge Central South Research Institute, Shenzhen 518045, Guangdong, China; 2. Central South University, Changsha
410083, Hunan, China; 3. Xi’ an Jiao Tong University, Xi’ an710049, Shaanxi, China )

Abstract:

This paper presents the observations on the sliver defects in the single crystal (SC) castings of some Ni-
based superalloys. It was found that the slivers occurred most frequently on the blade bodies, especially on
their convex sides and upper positions. In comparison, fewer slivers were observed in blade foot. Beside the
vertical ones, tilted slivers were also observed. On the horizontally positioned platforms, however, lateral
slivers were formed because of the matrix dendrites grown in the same direction. That means the alignment
of the slivers is not always along the axis of the blades, but determined by the orientation of the local matrix
dendrites, no matter it is vertical, tilted or lateral. Sometimes a narrow sliver can develop into 3-dementional
defect of large scale, hence becoming a serious grain defect in SC casting. In the metallographic detection,
sliver grain can be identified to be mis-alignments of isolated, individual primary dendrite stems on the SC
matrix. The mechanism of sliver formation should be further studied in the next work.
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superalloy; single crystal; directional solidification; sliver; grain defects
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