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Deformation of EPS pattern on Evaporative Pattern Casting Process
Yasuo Yamamoto, Hidekazu Miyake and Akira Okada

Because the pattern made of polystyrene is liable to deform in the molding process and its
deformation reflects greatly on the dimension of castings, its deformation is very important problem for
the evaporative pattern casting process. The method to accurately measure the occurred deformation
by the strain gauge is proposed. It is found with 2.5 inch gate valve pattern that the suitable washing
on the pattern markedly decreases the deformation of the pattern and that the dimension of castings
without casting practically can be assumed accurately by the pattern dimension on last molding process.
Since the pattern is scarcely deformed by vibrating the mold under reduced pressure, it is indicated
that the method to vibrate the melt during solidification can be applied to the evaporative pattern

casting process under reduced pressure.
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Table 1 Experimental condition

EPS pattern 2.5 inch gate valve
{expanded rate:¥30 and X45)
Coating water-soluble mold wash of silica type
dry at room temperature for 3day
coating thickness : about lmm
Flask size 0. 4mX0. 4mX0. Sm
Sand unbonded silica sand JIS No.B
Pressure 88, 0~4.0 kPa (reduced pressure)
Compaction frequency of vibration : 60z
condition acceleration :1.2G, amplitude : 0.2mm
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Fig.3 Changes of strain curve on the normal
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Fig.6 Changes of strain curve on the horizontal
condition
(non-coating pattern : expanded rate X 45)
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Table 2 Casting condition

EPS pattern |l 2.5 inch gate valve (expanded rate: X45)

Coating water-soluble mold wash of silica type
dry at room temperature for 3day
coating thickness : about lmm

Flask size 0. 5mX0. 5mX0. 6m

Sand unbonded silica sand JIS No.5

Pressure 34.7kPa (reduced pressure)
Compaction frequency of vibration : 60lz
condition acceleration :1.2G, amplitude : 0.2mm

Casting plan| In-pattern process (the bottom casting)
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Fig.10 Changes of strain curve on the horizontal
condition when the melt was poured under
reduced pressure 34.7kPa
(coating pattern : expanded rate X 30)
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Fig.11 The appearence of casting product
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" Table3 Results of measurement of the size on EPS pattern and casting product

Survey Process Convert value (mm) | Deformation
position by standerd line| rate®’ (%)
e = =

sand packing 173.99 0.49
vibration packing 174.52 0.18
® evacuation 174.27 0.33
casting product 174.10 Eactual surveyg
EPS pattern 174.85 (actual survey
sand packing 173. 96 0.51
vibration packing 174.50 0.20
e evacuation 174. 08 0.36
casting product 174.08 (actual survey)
EPS pattern 174.85 (actual survey)

*) Deformation rate is calculated by the size (174.85mm) of EPS pattern before test
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