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Solidification Behavior of Nickel Based Single Crystal Superalloy
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Abstract: The solidifying range of a nickel based single crystal superalloy was investigated with isothermal
solidification method, and DSC was used to test the solidifying curve. The results show that the liquidus temperature of
the alloy is about 1380 C and the solidus temperature is about 1310°C. The solidification order of the alloy is that:
LM vy; L1361 C MC; y1325 C’; L1314 Cy+MC. In as-cast microstructure, W segregates in dendrite and Ti, Cr, Mo, Ta
segregate interdendrite, the degree of segregation is Mo>Ti>Cr>Ta, Al and Co almost don't segregate.
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Tab.2 Elements content near complete solidification
part in fig.2

Al | Ti | Cr | Co| Ni |[Mo| Ta | W

A (%) 5.95]0.68|9.35 5.32(69.96/2.08 3.56|3.12
B (%) 0.91]2.35|8.29|4.07 75.35/4.87 4.16| -
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Fig.3 DSC analysis curve of the alloy
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Fig.5 As cast microstructure of single crystal alloy
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Tab.3 Elements content in dendrite and interdendrite

Al | Ti | Cr | Co | Ni | Mo| Ta | W

0)| 6. . . . 35/1.36 | 5. .
(%) 6.89 | 1.14 10.46| 6.68 |63.35/ 1.36 | 5.13 | 3.88
(%) |6.97 | 1.85/12.94] 6.55|59.02| 2.64 | 6.27 | 2.79
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