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Fig. 2 Microstructures of seed after directional solidification
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Effect of Temperature Gradient on Solidification Microstructure of Seeding
Preparation Process for Ni-Based Single Crystal Superalloy DD6

LIU Xiao-gong', RAO Yang', LIU Pei-yuan?, ZHANG Hui®, HU Song-song®

(1. Science and Technology on Advanced High Temperature Structural Materials Laboratory, Institute of Aeronautical Materials,
Beijing 100095, China; 2. Aviation Military Representative Office of Military Aviation Bureau of the Army Equipment Department
in Beijing, Beijing 100095, China; 3. School of Materials Science and Engineering, Xiangtan University, Xiangtan 411105,
Hunan, China)

Abstract:

The influence of temperature gradient on solidification microstructure of the Ni-based single crystal superalloy
DD6 prepared by the seeding preparation process was investigated. A liquid metal cooling directional
solidification furnace was used to prepare the seeding samples. The results show that the seed can be divided
into completely melted zone, mushy zone, heat-affected zone, and original microstructure zone at temperature
gradient of 50 °C /cm. With the increase of the temperature gradient to 200 °C /cm, the range of the mushy
zone and the heat-affected zone became narrow, and the homogeneity of elements in the heat-affected zone
was markedly improved. The influence of original microstructure on the primary dendrite space of new grain
disappeared at high temperature gradient, and the formation of stray grain was eliminated.

Key words:
Ni-based single crystal superalloy; seeding; temperature gradient; solidification microstructure; solidification
defect
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