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Examination of Method for Shrinkage Prediction by Overheating of the Mold with Casting Simulation
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It may be surmised that shrinkage, including that of exhaust system parts
(Hercunite®-S), occurred due to overheating of the sand mold during melt pouring. The
developmental state of the shrinkage was investigated by the casting experiments using
the test pieces to verify this inference. Also, the casting simulation parameters were
modified by the measured thermal property of various molds. The casting simulation using
these parameters permitted shrinkage prediction by overheating of the mold. In addition,
the accuracy of shrinkage prediction by casting simulation for exhaust system parts was

improved by appling this improved parameter.
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Run-off Measurement of run-off Casting total weight
size WXLXH (mm) (kg)

Small 50X%X40Xx25 1.1

Large 200X 120X%60 12.2
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Fig. 1 Shape of a test piece (a) top view (b) side view
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Table 1 Casting conditions

Mold Alkaline phenolic mold

18 Cr ferritic cast steel
Pouring temperature 1,580—1,640C
Run-off (small) 20s

130s

Kind of material

Filling time

Run-off (large)

Type K

-thermocouple Type R
-thermocouple
Casting

Mold
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Fig. 2 The temperature measurement points of the test piece and the
mold (enlarged view of the evaluation portion)
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Fig. 3 Sections of the evaluation portion of a test piece
(a) run-off: small (b) run-off: large
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Fig. 4 Temperature curve of the test pieces and the molds
(a) casting temperature (b) mold temperature
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Table 2 Results of shrinkage analysis of a test piece

Run-off: small Run-off: large
Nothing Nothing
Hotspot
5% 4%
Porosity
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Table 3 Comparison of temperature curves of the test pieces and the molds between measured value and analysis

Run-off: small Run-off: large
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Fig. 5 Schematic drawing of apparatus for measurement of thermal

conductivity (a) overall view (b) detail view of temperature
measuring part
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Fig. 6 Comparison of measurement result of specific heat and
analysis setting value
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Fig. 7 Comparison of measurement result of thermal conductivity and
analysis setting value
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Table 5 Results of shrinkage analysis with improvement parameter

Run-off: small Run-off: large
Nothing Occurrence
Hotspot
5% 12%
Porosity
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Table 4 Comparison of temperature curves of the test pieces and the molds between measured value and analysis (improvement parameter)
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Fig. 8 Photograph of the exhaust system parts for cars produced at
Hitachi Metals, Ltd.
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