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Process of Y-type K4648 Superalloy Parts Based on the ProCAST Software
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Abstract: Aiming at the shrinkage defects of Y-type K4648 superalloy structural parts, ProCAST software was uti-
lized to simulate the filling process, temperature field, solidification process and defects. The pouring nozzle was
designed based on modular method, and the test was verified. The results reveal that the defects mainly occur at the
junction between the reinforcing block and casting, wall thickness of casting neck, the surface convex and center strip,
the joint of “two legs” and thin-wall area of branches. The product results indicate absence of obvious defects in the

castings, verifying the accuracy of simulation results.
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Tab.l1 Chemical composition of K4648 alloy %
Wy
C N Mo Nb Ti Al Cr Fe B Ce Si Mn Y S P Ca Ni

0.03~0.10 4.60~5.50 2.30~3.50 0.70~1.30 0.70~1.30 0.70~1.30 32.0~35.0 <<0.05 <<0.008 <<0.03 <<0.30 <<0.03 <<0.04 <<0.01 <<0.01 <<0.02 Ry it
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Fig.1 3D model and finite element model of castings
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Tab.2 Pouring parameters for simulation of casting
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B T B /C 55 R R 5 /C /s Pa
K4648 1440 Lk 900 3 3

2 AR

2.1 FEEFE

P 2 Sy B 11 A ] I 20 14 5 AR 26 (o3 PR 76 38 A AR
U T T AN TR 2R R RD . AT VR Y 7R
0.23 s I, 4 J& 1M P A b 28 Bt A 86 F £ 35 1F 1
AL I AR ZU AR R I R A BE ) B F R R R L .

W/ C g/ C
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I%T;l 343.1°C ':II#TLZI 343.1°C
1'=12972 C 7=12972°C
1156.0 1156.0
10613 10613
966.7 966.7
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7773 7773
6827 6827
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20,0 20,0
(2)0.23 s (b) 1.46 s
/I C iR/ C
1440.0 1440.0
I::#TL=I 343.1°C IZII__‘«ZSA#Tfl 343.1°C
T 1=12972 C T 1=12972 °C
1156.0 1156.0
10613 10613
966.7 966.7
8720 8720
7773 7773
6827 6827
588.0 588.0
1933 1933
3987 3987
304.0 304.0
2003 2093
1147 1147
20,0 20,0
(c)2.33s (d)293s
B2 FRZGAEKS

Fig.2 Filling state at different moments
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Fig.3 Temperature field with different solidification fractions
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Fig.4 Solidification field of the castings at different moments
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Fig.5 Distribution of shrinkage porosities
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Fig.6 Distribution of shrinkage porosities of casting
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Tab.3 Calculation parameter for each part
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