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Microstructure Characterization and Competitive Crystal Growth of Directional

Solidified Nickel-based Single Crystal Superalloy during Spiral Grain Selector
Xu Mang', Zhang Xianglong', Geng Xiaogi', Liu Guohuai', Wang Ye*, Wang Zhaodong', Guo Jingjie®
(1.State Key Laboratory of Rolling and Automation, Northeastern University;
2.School of Materials Science and Engineering, Harbin University of Science and Technology;

3.School of Materials Science and Engineering, Harbin Institute of Technology)
Abstract: The directionally solidified single crystal DD4 superalloy was prepared using the spiral grain selector.
Microstructure evolution and grain competitive growth of the starter block and spiral part in spiral selector were
analyzed. The results indicate that with the increase of the height of the starter block, the primary dendrite spac-
ing is increased and the grain density is decreased significantly, and the texture of <C001>> is strengthened. The o-
rientation deflection angle of the initial grains is less than 10 ° at the height of the starter block of 20 mm. Finally,
about 35 grains with obvious size and good orientation can be entered into the spiral part. Grains located in the in-
ner edge of spiral channel were dominant in the process of spiral selection and were the easiest to be selected. The
single crystal screening process was realized at the 1/3 helix height of the spiral part, and the single crystal with
the deviation angle of 8.9° was prepared.
Key Words: Directional Solidification. Ni-based Single Crystal Superalloy, Spiral Grain Selector, Crystal Competi-

tive Growth, Grain Orientation
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Fig.1 Structure diagram and macroscopic

morphology of spiral selector
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Microstructure of longitudinal section of the starter block
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