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Fig.1 Schematic of Bridgman directional solidification furnace
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Fig.2 Structure of spiral selector and the thermocouple positions
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Fig.3 Temperature of measuring points changing with time by

experiment and simulation
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Fig.4 Simulation and experimental results of microstructure growth of spiral selector by directional solidification: (a) t=5 min,
(b) t=7.5 min, (c) t=10 min, (d) t=15 min, (e) t=25 min, and (f) experiment
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Fig.5 Simulation and experimental results of microstructure

growth of the starter block: (a) front view of simulation,

(b) front view of experiment, (c) lateral view of simula-

tion, and (d) lateral view of experiment
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Fig.6 Simulation results of grain density Dg and mean radius Ry

changing as solidification height H increasing
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Fig.7 Simulation results of average misorientation changing

with solidification height H increasing
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Numerical Simulation and Experimental Grain Selection of DD6 Superalloy
in Spiral Grain Selector by Directional Solidification

Xu Zilin, Li Zhonglin, Zhang Hang, Xu Qingyan, Liu Baicheng
(Key Laboratory for Advanced Materials Processing Technology, Ministry of Education, Tsinghua University, Beijing 100084, China)

Abstract: Spiral grain selector is a very important part of manufacturing process of single crystal blade, which is the key component of
the aero-engine and industry gas turbine. Finite element simulation and experiments were used for researching the temperature effect of
spiral grain selector, the grain structure and grain growth in the directional solidification process of DD6 superalloy. The results show that
the simulation method can well predict the temperature change of directional solidification process, and the grain microstructure
simulation is similar to the competitive growth of grains according to the experimental samples. The mean radius of grains increases with
increasing height in the starter block, while the grain density declines since the location of the grain is replaced whose orientation is
different from the direction of temperature gradient. The simulation results of grain morphology in the spiral part are consistent with
experimental pictures from the EBSD orientation mapping technology. The grain is more advantageous to grow in the spiral part, which is
located in the interior and upper part of the spiral channel longitudinal section.

Key words: DD6 superalloy; directional solidification; spiral grain selector; numerical simulation; grain orientation
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