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Effects of Withdrawal Rate on Solidification Parameters and
M icrostructure of a Nickel-base Single Crystal Superalloy
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Abstract: Effects of withdrawal rate on solidification parameters and microstructure of a nickel-base
single crystal superalloy were investigated- The results show that, with the decrease of the with—
drawal rate, the temperature gradient in solidiquid interface is increased obviously and the width
of mushy zone was reduced- The temperature gradient is stable when the withdrawal rate is very
low. With the increase of the withdrawal rate, the morphology of liquid=solid interface transforms
from cellular to dendritic, the size of thed" precipitates decreases, the shape of &' precipitates tend to
regular , the amount of ¥/Y eutectic increases and the size of primary Y precipitates in ¥/ ¥ eutectic
decreases.
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Fig. 1 Temperature variation of the each measurement
point when withdrawal rate is 0. 5Smm/ min
(upper aone temperature is 1500 and
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Fig.2 Variation of thermal gradient and width of
mus hy zone during the single crystal solidification

with different withdrawal rate
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Fig.3 Variation of locations of liquidsolid

inter face and baffle with different withdrawal rate
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Fig.4 Dendrite morphology at different withdrawal rates
(a) R=0.5mm/min; (b) R =2mm/min; (c¢) R = 6mm/min; (d) R= 12mm/min
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Fig.5 ¥morphology at different withdrawal rates
(a) interdendritic, 0.5mm/min; (b) dendritic core, 0.5mm/min; (c¢) interdendritic, 6mm/ min;
(d) dendritic core, 6mm/min; (e) interdendritic, 10mm/min; (f) dendritic, 10mm/min
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Fig. 6 ¥/ Yeutectic morphology at different withdrawal rates R
(a) R=0.5mm/min; (b) R=2mm/min; (¢) R = 6mm/min; (d) R= 10mm/min;
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