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Fig.1 Phase composition of K439B alloy calculated by JMatPro

software
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Fig.2 OM images of dendritic morphology of K439B alloy in

standard heat treated state: (a) low magnification and

(b) high magnification
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Fig.3 SEM images of K439B alloy after standard heat treatment:
(a) low magnification morphology and (b) grain boundary

carbides
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Fig.4 Morphologies of ' phase in the interdendritic (a) and
dendritic region (b) of K439B alloy in standard heat

treatment state
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Fig.5 OM dendritic morphologies of K439B alloy after long-term aging for 6000 h (a), 7000 h (b), 8000 h (c) and 10 000 h (d)
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Fig.6 Microstructure of the dendritic region in K439B alloy after
long-term aging for 8000 h (a) and 10 000 h (b)
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Fig.7 Morphologies of y’ phase in the dendritic area (a, c, e, g) and interdendritic area (b, d, f, h) of K439B alloy after long term aging:

(a, b) 6000 h, (c, g) 7000 h, (e, f) 8000 h and (g, h)10000 h
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Fig.8 TEM morphologies of )" phase in K439B alloy during long-term aging: (a) 6000 h, (b) 10 000 h, (c) dendritic area at 6000 h,
(d) dendritic area at 10 000 h, (e) interdendritic area at 6000 h, and (f) interdendritic area at 10 000 h
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Fig.9 Statisitics and coarsening curve of y' phase in K439B alloy during long-term aging for 6000—10 000 h: (a) diameter and volume

fraction of y’ phase, (b) LSW coarsening curve of y’ phase, and (c) TIDC coarsening curve of y’ phase
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Coarsening Behavior of Bimodal y' Phase in K439B Cast Superalloy During

Long-Term Aging

Qu Xinghai', Gao Lei', Wu Yidong', Hui Xidong', Xiao Chengbo’, Chen Jingyang’

(1. State Key Laboratory of Advanced Metals and Materials, University of Science and Technology Beijing, Beijing 100083, China)

(2. Science and Technology on Advanced High Temperature Structural Materials Laboratory, Beijing Institute of Aeronautical Materials, Beijing
100095, China)

Abstract: This article took K439B alloy with a temperature bearing capacity of 800 °C as the research object to study the y" phase morphology in

the standard heat-treated condition, and the y' phase evolution and coarsening behavior during aging at 800 °C for 6000, 7000, 8000, and 10 000 h.

The results indicate that the y' phase at the dendrites in the alloy is fine and uniform, while the y' phase between the dendrites presents two types.

After long-term aging, the bimodal y’ phase is still retained in the interdendritic region, and the y’ phase transforms from spherical to cubic shape

without any rafting phenomenon. During the long-term aging process, the y’ phase size of the K439B increases, but the change in volume fraction

is not significant. The variation of )’ phase size with aging time conforms to both Lifshitz-Slyozov-Wagner (LSW) and theory of interface

diffusion control (TIDC) models. The internal reason is believed to be the equivalent diffusion rate of elements between the matrix and interface.

Key words: K439B nickel-based superalloy; long term aging; structure stability; y’ phase
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