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Trial Production and Shrinkage/Porosity Defect Analysis of High-nickel
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Abstract Due to the different graphitization expansion of high-nickel ductile iron with different components, different
sizes of shrinkage cavity and porosity would be formed under the same casting process. Based on the physical parameter
calculation module of YF CAE, Obtained the physical parameter database of high-nickel ductile iron under different
proportioning projects. Then the estimation theory of porosity defects was proposed according to the shrinkage rate of
molten metal in the cooling process, and the simulation results were compared and analyzed. The results showed that the

porosity defects was mainly related to the density change of molten metal during cooling process, and the appropriate
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material ratio could be quickly obtained through casting numerical simulation.
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Tab.l Composition of different designed high-nickel
ductile irons

C Si Mn Ni Cr Mg
JTE— 2.8 17 1.2 19.5 2.15 0.1
TEZ 2.8 2.2 1.2 19.5 2.15 0.1
TTE= 2.8 2.4 1.2 19.5 2.15 0,
JiZEm 2.85 2.4 1.2 19.5 2,5 0.1
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Tab.2 Density and shrinkage rate of different designs of
high-nickel ductile irons

SEREME SEREMESR  2EE~ 50040 .
) L EERIL
SRNOTHNE Jy0.7utNEE e RERE P
LEER (%)
RIESEREPC  J(kg/mXIO3  Ff /(kg/mixIOs
JTE— 1138 7.112 6.975 1.964
TTE= 1 160 7.001 6.952 0.705
FE= 1165 6.968 6.943 0.360
Wi 1165 6.965 6.941 0.346
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Fig.2 Variation ofdifferent physical parameters of different designed high-nickel ductile irons with temperature
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Fig.3 Simulated shrinkage cavity and porosity results for different designed high-nickel ductile irons
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