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Abstract

The target of this study is to estimate internal stresses in aluminum casting alloys. In usually, casting materials generate
large thermal residual stresses during casting cooling. Neutron stress measurement method is useful for evaluating these
thermal residual stresses. Especially, it is often difficult to perform the neutron stress measurement in cast aluminum alloys
due to the existence of coarse crystal grains and textures. Many cases where no diffraction peak appears have been reported.
In this study, scanning method of the neutron measurement is used for the confirmation of the direction where diffraction
peaks appear. Furthermore, voids are also generated inside the cast materials during casting processes. The existence of
vacancies affects the material strength and the fatigue strength. Therefore, TNRF was used to confirm defects inside the
material. In 2022, the neutron stress measurement could not be performed due to equipment maintenance. In this report,

only measurement results of TNRF is explained.
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Fig.1 Photograph of aluminum casting samples.
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Fig.2 Aluminum casting samples of TNRF, (a): tensile
testing sample, (b): cylindrical shape sample cut in half,
(c): enlarged image of the cross sectional surface.
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Fig.3 Measurement condition in TNRF exposure room.
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Fig.4 Neutron transmission photograph of the cylindrical
shape sample and the tensile testing sample by TNRF.
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Fig.5 Cross sectional image of the cylindrical sample
reconstructed by CT software.
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Fig.6 Neutron transmission photograph of the large flange
sample by TNRF.
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Fig7 Cross sectional image of the large flange sample
reconstructed by CT software. The arrow is the corner
position of the flange.
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[1] http://www-bl20.spring8.or.jp/xct/index.html



