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dimension of the tensile specimen:

(a) specimen, (b) dimension of the tensile specimen
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Table 1 Actual measured chemical compositions of the K4750 superalloy (wt.%)

Element C Cr Fe Al

Ti Nb \ Mo B Ni

Content 0.11 19.8 4.67 1.06

2.90 1.51 2.95 1.35 0.007 Bal.

2 GRS

2.1 EHHEEZHET K4750 5 £ HHESHEER
HIEE T 240 THS K4750 48R E/MA S n
Kl 2 Fion. Wl 2R, B8iE T2 NS K4750
B I i A AL o3 A B WOK AT A, b S
T HAE RS, T AR 2 A — S S S A )
FriiAl. B )G T2 T K4750 & &1 8 MoK 2
T AR TE KSR A2 PR RS A0 2(0) B, T
i P TR AT AR 30 £ 2R B 2(c) B Uk o
2(d) B 2(b)HH AE X IR BOR B, i 2(d)FTR, B )
BIE T2 N KA750 & 4 1) 5 N SR B A7 5 KB40/
AR GEERAT A
K 3 2 H 185 1E T2 N4 K4750 & & d Sk IR
JJZFOR AT AR EDS TR A s 5. vTLLE H, &
B ERKZRM A E A Tiv Nb. Mo LUK C T0R: 2R
WITHAHE S Cr. Niv Fe 1%, BREEES Cr k.

100pm

Blocky phase

Q Point 3

Bl 2 HE%iE T TS K4750 A M.
(2)OM L (b, c) MFANTRNRORIHT HIARE SEM A (d) EI(b)ZL O HERTTEOK ]
Fig.2 Microstructures of the as-cast K4750 superalloy prepared by gravity casting method:(a) OM microstructure; (b, ¢c) SEM image of
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micrometer-scale phase at the grain boundary and within grain; (d) enlarged image in the red box of Fig.2(b)
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Fig.3 EDS analysis results of the rod-like phase and lamellar phase at grain boundary of the

as-cast K4750 superalloy prepared by gravity casting
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Table 2 EDS analysis results of the different precipitates of the as-cast K4750 superalloy in Fig. 2

Point Composition (at.%)
C Cr Ti W Mo Ni Al
Point 1 52.71 0.74 20.79 3.60 4.26 1.6 0
Point 2 22.88 31.12 2.96 0.26 2.08 37.98 2.14
Point 3 57.82 0.88 21.19 0.60 1.43 1.84 0
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Fig.4 The grain morphologies of the as-cast K4750 superalloy (a) L, (b)) HOHE;
prepared by gravity casting (a), centrifugal casting (b) respectively Fig.6 OM images of the as-cast K4750 superalloy prepared by gravity
casting (a), centrifugal casting (b) respectively
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Fig.5 The average grain size of the as-cast K4750 superalloy prepared Gravity casting Centrifugal casﬁng

by gravity casting and centrifugal casting respectively
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Fig.7 The area fraction of shrinkage defects of the as-cast K4750
superalloy prepared by gravity casting and centrifugal casting
respectively
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Fig.8 Dendritic morphologies of the as-cast K4750 superalloy prepared by

gravity casting (a, c); centrifugal casting (b, d) respectively
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Fig.11 SEM images of y' phases of the as-cast K4750 superalloy prepared

by gravity casting (a, c); centrifugal casting (b, d) respectively
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Table 3 Hardness and room temperature tensile mechanical properties of the as-cast K4750 superalloy prepared by two casting methods

Casting methods Hardness/HV UTS/MPa YS/MPa EL/%
Gravity Casting 342 778+6.2 605+16.2 13.3£0.70
Centrifugal Casting 353 938+17.3 6321103 11.240.67
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Fig.12 Room temperature tensile fracture morphologies of the as-cast K4750 superalloy prepared by gravity casting (a, c); centrifugal casting (b, d)

respectively
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The 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 microstructure and room temperature mechanical properties of K4750 superalloy prepared by gravity casting and centrifugal
casting were investigated, which included the second phase distribution, grain size, element segregation, distribution of shrinkage defects, room
temperature mechanical properties and fracture morphology. It was found that the as-cast K4750 superalloy had similar microstructures prepared
by two casting methods, namely y matrix phase, MC-type carbide within grains, fine and dispersed y' phase, as well as MC-type and M»3Cs-type
carbides at grain boundary. However, these precipitates size were found to be more refined in the centrifugal casting methods. The average grain
size of as-cast K4750 superalloy also decreased from 4.52 mm in the gravity casting to 2.22 mm in the centrifugal casting. Meanwhile, the area
fraction of shrinkage defects was reduced from 1.75% in the gravity casting to 0.27% in the centrifugal casting. The dendrites of the gravity casting
superalloy arranged neatly, whereas the dendrites of centrifugal casting superalloy were broken, and the segregation of elements was reduced. The
K4750 superalloy samples prepared by centrifugal casting exhibited excellent room temperature mechanical properties, with yield strength,
ultimate tensile strength and elongation of 632 MPa, 938 MPa and 11.2%, respectively. Compared with the K4750 superalloy prepared by gravity
casting, its ultimate tensile strength increased by 20.6%, which may attributed to the combination of grain refinement, y' phase refinement and
casting defects reduction.

Key words: K4750 superalloy; Gravity casting; Centrifugal casting; Microstructure; Room-temperature mechanical properties
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