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Fig.l1 Schematic of the K4750 superalloy specimen (a) and

dimension of the tensile specimen (b)
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Table 1 Actual measured chemical composition of the K4750 superalloy (wt%)

C Cr Fe Al Ti

Nb w Mo B Ni

0.11 19.8 4.67 1.06 2.90

1.51 2.95 1.35 0.007 Bal.
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Fig.2 Microstructures of as-cast K4750 superalloy prepared by gravity casting method: (a) OM image; (b—c) SEM images of micrometer-scale

phase at the grain boundary and within grain; (d) enlarged image of the red box in Fig.2b
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Fig.3 EDS element mappings of the long-stripe phase and lamellar phase at grain boundary of as-cast K4750 superalloy prepared by gravity casting
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Table 2 EDS analysis results of different precipitates of the as-cast K4750 superalloy in Fig.2 (at%)

Point C Cr Ti Nb w Mo Ni Al
1 52.71 0.74 20.79 16.30 3.60 4.26 1.6 0
2 22.88 31.12 2.96 0.58 0.26 2.08 37.98 2.14
3 57.82 0.88 21.19 16.24 0.60 1.43 1.84 0
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Fig.4 Grain morphologies of the as-cast K4750 superalloy prepared by gravity casting (a) and centrifugal casting (b)
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Fig.5 Average grain size of as-cast K4750 superalloy prepared by

gravity casting and centrifugal casting
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Fig.6 OM images of as-cast K4750 superalloy prepared by gravity casting (a) and centrifugal casting (b)
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Fig.7 Microporosity area fraction of as-cast K4750 superalloy

prepared by gravity casting and centrifugal casting
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Fig.8 Dendritic morphologies of as-cast K4750 superalloy prepared by gravity casting (a, ¢) and centrifugal casting (b, d)
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Fig.11 SEM images of y’ phases of as-cast K4750 superalloy prepared by gravity casting (a, ¢) and centrifugal casting (b, d)
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Fig.12 Room temperature tensile fracture morphologies of as-cast K4750 superalloy prepared by gravity casting (a, ¢) and centrifugal casting (b, d)
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Solidification Microstructure and Room-Temperature Mechanical Properties of K4750
Superalloy Prepared by Gravity Casting and Centrifugal Casting

Yang Yiyan', Yang Guangyu', Zhang Zhaozhong®, Wu Hao', Zhang Jun', Jie Wanqi'
(1. State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi’an 710072, China)
(2. Henan Guorong Precision Heavy Machinery Co., Ltd, Xinxiang 453499, China)

Abstract: The solidification microstructure and room-temperature mechanical properties of K4750 superalloys prepared by gravity casting and
centrifugal casting were investigated. Their second phase distribution, grain size, element segregation, distribution of shrinkage defects, room-
temperature mechanical properties and fracture morphology were analyzed comparatively. Results show that the as-cast K4750 superalloys
prepared by both casting processes consist of y matrix phase, intragranular MC-type carbide, fine and dispersed intragranular y’ phase, as well as
MC-type and M,,C-type carbides at grain boundary. However, the precipitate size is found to be more refined in the centrifugal casting process.
The average grain size of as-cast K4750 superalloy decreases from 4.52 mm (gravity casting) to 2.22 mm (centrifugal casting). Furthermore, the
area fraction of shrinkage defects is reduced from 1.75% (gravity casting) to 0.27% (centrifugal casting). The K4750 superalloy prepared by
gravity casting exhibits well-aligned dendritic structures, whereas centrifugal-cast superalloy shows fragmented dendrites and a reduced degree of
elemental segregation. The K4750 superalloy samples prepared by centrifugal casting exhibit excellent room-temperature mechanical properties,
with yield strength, ultimate tensile strength and elongation of 632 MPa, 938 MPa and 11.2%, respectively. Compared to the gravity-casting
counterpart, its ultimate tensile strength is increased by 20.6%, which can be attributed to the combined effects of grain refinement, y’ phase
refinement and a reduction in casting defects.
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