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Abstract: Aiming at the issues of shrinkage porosity prone to occur at hot spots of castings during solidification process
of adjustable pressure casting, K439B superalloy sheet with a thickness ratio of 3: 2 was designed. Combining numeri-
cal simulation and experimental verification, a local temperature regulation method of setting different preheating tem-
peratures in thick and thin wall areas was proposed to investigate the influence law on defects of thick-walled castings,
and the defects, microstructure and mechanical properties of specimens were characterized. The results indicate that
local regulation of shell temperature can effectively suppress shrinkage porosity defects in thick-walled castings, refine
the microstructure and enhance mechanical properties. Simulation results reveal that the cooling rate in the thick-walled
zone 1s increased by 46.72%. Under local temperature regulation scheme, the porosity is decreased from 2.93% to
0.82% , the secondary dendrite arm spacing is refined by 77.52% , grain size is declined by 62.31% , and the carbide
size and volume fraction are decreased by 47.73% and 42.5% respectively. Additionally, the yield strength of thick-
walled castings with local shell cooling is increased by 35.36% , while all parameters in the thin-walled areas remain
stable.
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Fig.8 Carbide morphologies of castings
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Fig.11 Stress-strain curves of castings at different regions under

various parameters
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Tab.3 Mechanical properties of castings at different regions
under various parameters
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K2 /O

g /C mm MPa MPa i/ %

3 846 998 3.2
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2 704 1018 8.8

3 724 850 2.6
900

2 664 961 9.7

3 625 728 2.0
1 000

2 638 1025 9.4
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