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Fig. 1 Service environment and cooling structure of core hot end components
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Fig. 6 Evolution of microstructure during single crystal preparation process by using of seeding method
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Research Progress of Stray Grain Defect Control Technology on Single
Crystal Superalloys Prepared by Seeding Method

GAO Xue-feng', WANG Liang", BAI Wei-chen®, LIN Zi-bo®, ZHAO Yu-cheng’, ZHANG Chao-wei', YANG
Yan-hong', MENG Jie', ZHOU Yi-zhou'

(1.Institute of Metal Research Chinese Academy of Sciences, Shenyang 110016, Liaoning, China; 2. AECC Aviation Power Co., Ltd., Xi'an
710021, Shaanxi China)

Abstract:

The proposed seeding method for preparing single crystal superalloys solves the key problem of orientation
deviation during the crystal directional growth process in single crystal alloys. By using the seed orientation,
it enables accurate control of crystal orientation for the desired parts, which has attracted the attention of
numerous scholars, and extensive researches have been conducted on the formation mechanisms and controls
of stray grain defects, as well as the preparation process optimization, etc. for the single crystal superalloys
prepared using the seeding method. Based on the current research situations at home and abroad, this
paper summarizes the research progresses in numerical simulation and experiments of seeding method for
preparing single crystal superalloys in recent years. Based on the directional solidification characteristics,
the mechanisms of stray grain defect formations during seed epitaxial growth processes have been reviewed.
At the same time, the defect control technologies are achieved from the aspects of material properties and
solidification processes, and so on. Finally, it offers insights into the future development trends of the seeding
method for preparing single crystal superalloys.
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seeding method; single crystal superalloys; stray grain defects; solidification process; numerical simulation
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