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Fig. 1 Dendrite morphologies of DD15 alloy at different withdrawal rates
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Fig. 2 Effect of withdrawal rate on dendrite arm spacing of DD15 alloy
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Fig. 4 As-cast microstructure of DD15 alloy at different withdrawal rates
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Fig. 5 Microstructure of heat treated DD15 alloy at different withdrawal rates
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Table 1 Effect of withdrawal rate on tensile properties of
DD15 alloy at 980 °C

WhirdR, (mm - min®)  Re,/MPa  R,/MPa A%  ZI%

2 762 847 40.8 411
35 764 865 43.0 415
5 760 969 31.0 34.1
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Table 2 Stress rupture properties of DD15 alloy at
1100 °C/140 MPa and different withdrawal rates

flefi A (mm - min®) t/h A% 7 1%
2 3143 29.92 28.71

35 339.2 24.90 39.16

5 368.6 20.52 35.94
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Effect of Withdrawal Rate on Microstructures and Mechanical Properties
of DD15 Single Crystal Superalloy

SHI Zhen-xue, LIU Shi-zhong, LI Jia-rong
(Science and Technology on Advanced High Temperature Structural Materials Laboratory, Beijing Institute of Aeronautical
Materials, Beijing 100095, China)

Abstract:

The fourth generation single crystal superalloy DD15 was fabricated with different withdrawal rates and the
effect of the withdrawal rate on the microstructures and mechanical properties of the alloy was investigated.
The results show that, with an increase in the withdrawal rate, the primary and secondary dendrite arm
spacings in the as-cast microstructure of the alloy decrease, the volume fraction of eutectic increases, and the
size of ¥ phase in the dendrite core and in the interdendrite decreases; after heat treatment, there is no residual
eutectic in the alloy, and with increasing the withdrawal rate, the size of Y’ phase decreases slightly, the shape
of y' phase tends to be more cubic. The results also reveal that the tensile strength and stress rupture life of
DD15 alloy enhance with increasing the withdrawal rate.
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