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Fig.1 Simplified structure of the single crystal
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Fig. 2 Single crystal blade specimen
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Fig. 3 Numerical simulation results of the G1 and G2 groups
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Fig. 5 Cooling curves of the G1 and G2 groups
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Fig. 6 Numerical simulation results of the G3 group
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Fig. 7 Comparison of different withdrawal rates
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Fig. 8 Numerical simulation results of the G4 group
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Effect of Withdrawal Rate on Solidification Process of Single Crystal
Blades
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Abstract:

Taking the DD6 superalloy as the alloy material of single crystal blade specimen, the numerical simulation
of the temperature fields, the mushy zones and the solidification microstructure growth of the single crystal
blade specimens under the conditions of fixed, simple-step and multi-step withdrawal rates, and the directional
solidification experiments were carried out. The results showed that the blades with good single crystal
integrity were obtained by using of fixed low-rate withdrawal and multi-step withdrawal rates. The stray
grains on the platforms of the blades were produced under the conditions of high-rate withdrawal and simple-
step withdrawal rates. The results of numerical simulation of the solidification microstructure were basically
in agreement with those of the directional solidification tests.
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