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Abstract

The grain selection occurring during the solidification of a Ni3Al-base single crystal superalloy IC6SX prepared by spiral grain
selection method was studied systematically. Results showed that the equiaxed grains were transformed into columnar grains within
starter block and most of columnar grains then will be eliminated. The crystal were formed after the remained columnar grains were
eliminated through preferred growth and coupling of spiral structure in Spiral grain selection. The results can explain the competitive
growth mechanism of the spiral grain selection and can be used to optimize process design to lay an important foundation for
improving preparation processes of single crystal superalloy.
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Fig.1 Common types of single crystal grain selection

(A) Polyline grain selection (B)Angle grain selection (C) Spiral grain selection (D) Limited-scale grain selection
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Fig.2 As-cast microstructure of cross and longitudinal sections of spiral grain selection of NizAl-base single crystal superalloy IC6SX

G N I

FHORAE R

AN NG

N T

B3 gl an B B AR A ST &

Fig.3 As-cast microstructure of length section within starter block
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Fig.4 As-cast microstructure of columnar grains area
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Fig. 5 Schematic diagram showing the structure evolution. (a) Grain boundary structure at time to, (b) grain boundary structure at time t;, and
(c) grain boundary structure on one longitudinal plane at time t,[8].
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Fig.6 As-cast morphology of the cross sections within starter block
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Fig.7 As-cast microstructure of the cross sections in spiral grain selection
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Fig.8 As-cast microstructure of the longitudinal sections in spiral grain selection
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