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Fig.1 Optical microstructures of K424 alloy with different cooling rates: (a) 0.17 K/s, (b) 1 K/s, and (c) 100 K/s
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Table 1 Secondary dendrite spacing of K424 alloy with different
cooling rates
Cooling rate/K s 0.17 1 100
Secondary dendrite spacing, Ao/pum 84 51 5
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Fig.2 SEM microstructure and EDS analysis of K424 alloy with cooling rate of 0.17 K/s
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Fig.3 SEM microstructures of K424 alloy with different cooling
rates: (a) 1 K/s and (b) 100 K/s
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Fig.4 Differential scanning curves of K424 alloys fabricated by

different methods
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Fig.5 Morphologies of eutectic microstructure for K424 alloy with
different cooling rates: (a) 0.17 K/s, (b) 1 K/s, and (c) 100 K/s
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Fig.6 Morphologies of carbides for K424 alloy with different
cooling rates: (a) 0.17 K/s, (b) 1 K/s, and (c) 100 K/s
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Microstructure Evolution of K424 Superalloy during Near-equilibrium
and Sub-rapid Solidification Processes

Yang Wei'?, Xia Wei*, Xu Zhifeng®, Cai Changchun', Hu Xiao®
(1. National Defence Key Discipline Laboratory of Light Alloy Processing Science and Technology,
Nanchang Hangkong University, Nanchang 330063, China)
(2. Collaborative Innovation Center for Aviation Manufacturing Industry of Jiangxi, Nanchang 330063, China)
(3. AVIC South Aviation Industry Limited Corporation, Zhuzhou 412002, China)

Abstract: Adopting differential scanning calorimetry and copper-mould spray-casting methods, the near-equilibrium and sub-rapid solidification
of K424 superalloy were investigated within a wide range of cooling rate between 0.17 K/s and 100 K/s. Using OM, SEM and EDS, the evolutions
of primary y phase, precipitated y' phase, MC carbides and eutectic microstructure were described as a function of cooling rate. It is shown that y
phase is refined with the increasing of cooling rate, and the secondary dendrite spacing decreases from 84 um at 0.17 K/s to 5 um at 100 KI/s.
Moreover, the average size of precipitated y' phase decreases because of the shortened time for transformation. Precipitation occurs once again as
for heating the formed supersaturated solid solution during sub-rapid solidification. Both the refinement of y phase and solute trapping decrease the
extent of solute segregation, which leads to the reduction of the sizes of y+y' eutectic and carbides.
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