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Introduction of Physical Property Measurement Technology to Improve
Accuracy of Shrinkage Porosity Prediction for Aluminum Castings and
Prediction Results from Fluidity and Solidification Analysis

Masahiro YAMAGUCHI
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Abstract

In recent years, the applications of aluminum castings have changed from internal combustion engine parts,
such as engine blocks, to components such as battery cases and vehicle bodies. Shrinkage porosity causes a
significant loss of strength in these aluminum castings, and it is important to improve the accuracy of shrinkage
porosity prediction using casting CAE. Kobelco Research Institute, Inc. owns the equipment to acquire physical
property values via casting CAE. In this study, sand mold aluminum castings have been prototyped, and
shrinkage porosity has been predicted by the casting CAE. To compare the prediction accuracy, analyses have
been performed using casting CAE on two cases; default data based on thermodynamics calculation and data

acquired by Kobelco Research Institute, Inc. The results are presented in this paper.
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Table 1 Chemical composition of ADCI12 (wt%)

Si Fe [ Cu | Ti [ Mn | Ni | Zn | Mg | Al
10.7 1 0.13 [ 2.2 | 0.16 | 0.19 | 0.07 | 0.53 | 0.26 | Bal.

ADCI12
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Fig.1 Sand mold drawing for prototype
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Fig.2 Sand mold of the prototype Fig.3 Sand mold of the prototype (Upper mold)
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Fig.9 Comparison of physical properties
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Fig.10 The analysis result of the flow of liquid metal
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Table 2 Maximum temperature and detection time at each location
1 2 3 4 5 6 7 8 9 10
Pouring hole Gatel Gate2 Gate3 Bossl1 Boss2 Boss3 Plate 1 Plate2 Sand mole

’ Maximum Tempe rature(°C) 684.0 654.0 665.9 670.3 658.5 662.2 665.9 671.0 670.1 3522
case Detection Time(sec) 0.0 2.8 2.6 0.8 2.8 2.0 1.7 0.7 1.3 -

, Maximum Temperature(°C) 684.0 675.0 670.8 659.1 662.7 663.1 645.3 671.5 658.8 3403
case Detection Time(sec) 0.0 0.7 12 2.0 1.9 1.9 3.6 1.0 2.1 -
Actual Maximum Temperature(°C) 684.0 652.5 666.9 668.2 642.5 656.0 661.3 619.3 654.7 4912

measurement  [Detection Time(sec) 0.0 3.5 1.0 0.8 24 1.6 0.9 29 2.1 -
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Fig.12 The analysis result of the time required to reach the flow limit solid fraction
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Fig.13 Temperature measurement results during casting and
cooling curves based on analysis
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