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Effect of Evaporative Pattern on the Surface Layer
Structures of Carbon Steel and Gray Iron Castings.

Ji-Youn Kim* Nam-Don Cho™*
Abstract

Steel and iron castings made with expandable polystylene (referred to hereafter as EPS)
patterns are often affected by distinctive defects associated with incomplete decomposition
of the EPS as the molds are filled with metal.

The effects of practical factors on carbon pick-up were investigated on the specimens, by
taking successive layers of swarf and analysis, whereas the lustrous carbon is determined
by using combustion analysis,

The quality of the castings, with particular reference to carbon pick-up in low carbon
steel and lustrous carbon on gray iron, is further influenced to a significant extent by such
practical factors as reduced pressure, the pouring temperature, the density of EPS pattern,
the additive in coating and in pattern and the casting thickness.

The rate at which carbon pick-up and lustrous carbon deposites are formed can be red-
uced by reducing the density of the pattern and also reducing pressure, especially by add-
ing Na2COs 1n coating and in pattern to promote CQOz evolution,

The upper parts of castings obtained using EPS patterns are slightly higher in carbon
pick-up and 1n lustrous carbon than other parts.
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Fig. 1. Schematic diagram of the experimental
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Table 1. Chemical composition of molten
metals used. (wt.%)
Elements c _
ALLOY St (Mn| P S | Fe
steelA [0.18 [ 0.21 | 0.48 |0.021/0.029] bal.
Carbon
steelB | 0.27 1 0.32 | 0.67 |0.023/0.033| bal,
steel
steelC | 0.36 | 0.39 | 0.72 10.026/0.031{ bal.
ironA | 3.611.96 | 0.56 | 0.22 | 0.08 | bal.
Gray ,
rronB [3.45{1.87|0.75{0.17 | 0.09 | bal.
iron _
ironC | 3.2711.75(0.81 1 0.09 | 0.12 | bal.
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Fig. 2. Flow chart of experimental procedure.
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