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Table 1 Nominal composition of DD5, DD6 and WZ30 alloys (/%)

Alloy Cr Co W Mo Al Nb Ta Re Hf Ni

bDD5 7 75 5 15 62 - 7 3 0.15 Bal.

DD6 43 9 8 2 56 05 75 2 01 Bal

WZzZ30 2 6 55 04 58 01 8 4.9 0.03 Bal

EEEIY: Rdes, 55, 1988 484, WL, UM HEPEHABRARAR, 7&K HYI 518045, E-mail: xuwt@wedge.com.cn
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alloys measured in the cooling-heating experiment
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Fig.4 Metallographic microstructures of longitudinal section of pellet samples of DD5 (a), DD6 (b), and WZ30 (c) alloys
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Nucleation Undercooling Measurement and Corresponding Solidification Structure
Investigation of Three Single Crystal Superalloys

Xu Weitai'?, Ma Dexin'?, Zhao Yunxing™?, Pi Libo *, Sun Zhongyuan*
(1. Shenzhen Wedge Central South Research Institute Co., Ltd, Shenzhen 518045, China)
(2. Powder Metallurgy Research Institute, Central South University, Changsha 410083, China)

Abstract: The undercooling behavior of three single crystal (SC) superalloys DD5, DD6 and WZ30 was investigated under the industrial
process condition by the pendant pellet method. During isothermal heating and cooling processes, the liquidus temperature T, and the
critical nucleation temperature Ty of the alloys were measured. As the average critical nucleation undercooling ATy =TTy is determined
to be 33, 36 and 42 <T for the three alloys. In the samples of alloy DD5 and DD6 with relatively low ATy value, very fine dendritic
microstructure forms during isothermal cooling processes. In the sample of alloy WZ30 with relatively high nucleation undercooling, the
solidification structure becomes a mixture of SC dendrite frame and grain clusters with random orientations. It appears that, the most
random oriented grains are equiaxed crystal formed directly from the interdendritic residual melt, instead of dendrite arm fragment owing
to remelting.

Key words: single crystal superalloy; undercoolability; critical nucleation undercooling; solidification microstructure
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