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Abstract: The microstructure, mechanical properties, and fracture behavior of fine-crystalline K418 superalloy ring
prepared by vacuum centrifugal casting technology were investigated. The cast ring exhibits grain size of ASTM 4,
with uniformly distributed y' precipitates with diameter of 200~ 300 nm. Numerical simulation was employed to eluci-
date the effects of gradient flow fields induced by high-speed rotation and rapid cooling on the solidification process and
microstructure. Superior mechanical properties are achieved in equiaxed region, where the tensile strength and elonga-
tion reach up to 1 115.5 MPa and 12.4% , respectively. Fractographic analysis reveals that fracture mechanism is domi-
nated by microvoid coalescence, with crack propagation along grain boundaries, y/y' interfaces, carbide peripheries,

and y/y" eutectic phase.
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Tab.l1 Chemical composition of K418 superalloy %
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C Cr Fe Mo Al Ti Nb Ni
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Fig.1 Schematic diagram of vacuum centrifugal casting process
device
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Fig.8 Fracture morphologies of K418 super alloy
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