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Fig. 1 Schematic diagram and physical picture of single crystal blade
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Fig. 2 Morphologies of dendrites in the DD5 superalloy under different withdrawal rates and different height positions
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Fig. 5 Morphologies of -y ' phases in the dendrite cores and interdendritic regions of the single crytal blade at different withdrawal rates:
1-dendrite core; 2-interdendritic
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Eftects of Withdrawal Rate on Solidification Microstructures of Large Size
Single Crystal Blade of DD5 Superalloy

LI Feng—wen, WU Sheng-hu, LI Chuan—jun, ZHANG Zheng-giang, REN Xing—fu, XUAN Wei-dong, REN
Zhong-ming

(State Key Laboratory of Advanced Special Steel & Shanghai Key Laboratory of Advanced Ferrometallurgy & School of Materials
Science and Engineering, Shanghai University, Shanghai 200444, China)

Abstract:

The effect of withdrawal rates on the solidification microstructures of large-size single crystal blades of the
DDS alloy for F class gas turbine was studied under high speed directional solidification condition. The results
showed that the primary dendrite spacing decreased with the increase of the withdrawal rate. The primary
dendrite spacing increased with the rise of the solidification location. The degree of element segregation
increased with the increase of the withdrawal rate at the same height. The average size of y' phase decreased
with the increase of the withdrawal rate. At the same withdrawal rate, the average size of y' phase increased
with the increase of solidification position. The average size of carbide and y/y' eutectic decreased with the
increase of the withdrawal rate. The y/y' eutectic content and the carbide content both increased with the
increase of the withdrawal rate. The mechanism of the effect of the withdrawal rate and the solidification
location on microstructures and microsegregation was discussed.

Key words:
single crystal blade; withdrawal rate; microstructure; microsegregation
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