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Neutron Stress Measurement of Aluminum Casting Alloy with Coarse Crystal Texture
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Abstract

The casting materials generate complex internal stress distributions and coarse crystal grains due to the non-uniform
cooling during solidification processes. The target of this study is to evaluate internal stresses in alminum casting alloys
with coarse crystal grains by the neutron diffraction. The crystal structure inside casting materials are estimated by
RESA in JAEA. After the conditions of stress measurements for the casting sample are obtained, the internal stress is
evaluated by RESA. In this measurement, when diffraction peaks do not appear in the three directions required for stress
calculations, or when the edge effect of the coarse crystal grain by protruding from the gauge volume, these become
problems and stress measurements are difficult. To solve this problem, it is applied a method that selectively uses
diffraction peaks that can be used for measurement. The locking curve method and scanning method will be tried to
improve the measurement accuracy. Furethermore, in order to perform in-situ measurement under mechanical load, a
small tensile machine will attached on the sample stage of RESA.
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Fig.1 Photograph of tensile sample of aluminum casting
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Fig.2 Neutron stress measurement system of RESA.
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Table 1 Conditions of neutron stress measurement by
RESA system

Wave length L=2.004 A

Detector 1D detector

Resolution 10.96°/256¢h.

Reactor power 20 MW

Measurement material Al casting alloy

h k[ plane, diffraction angle

Al 220, 20= 88.7°

Slit system

Incident slit: 10mm x 3mm
Receiving slit: 3mm focus
radial collimator

Fig.3 Neutron stress measurement system of RESA.
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Fig.4 Examples of results of diffraction profile by
scanning measurement on the longitudinal direction.
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Fig.5 Correction (or cancel) method of edge effect by
coarse crystal grain.
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Fig.6 Results of the neutron diffraction for casting sample
with coarse crystal grains.
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