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Numerical Analysis Technology for Prevention of
Gas Defects in Cast Steel Products
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Gas defects in large cast steel products tend to be produced over a wide range of surfaces, and the repair of castings by
welding takes a lot of time. Reaction gases which mainly consist of CO,, H, are generated by the thermal decomposition
of the organic binder, and high gas pressures in the mold while the casting is solidifying produce gas defects. The
configuration of vents in the mold is the general method used to prevent gas defects in casting but this method is not so
effective because at present it depends on the experience of experts. In this study we developed a method of estimating gas
pressures in the mold. Now we can logically decide countermeasures to prevent gas defects. By using numerical analysis
we developed a reduced pressure pouring method. This method is one method of discharging reaction gases from a mold.
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Temperature dependence of reaction gases amount
in mold
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Result of gas pressure measurment in mold during casting at square cylinder test model
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Time change of total amount of reaction gases in mold
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Simulation model of mold for square cylinder test

model and numerical analysis result of gas pressure
contour in mold
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Concept of test for reduced pressure pouring method
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Model of core for pump casing
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Difference of gas defect appearance at casting between normal pouring
method and a reduced pressure pouring method
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