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Abstract

In neutron stress measurement, the existence of coarse crystal grains poses a significant problem, often hindering accurate
measurements. While conventional neutron stress measurement depends on strain measurements in three orthogonal
directions, this approach becomes difficult for materials with coarse grains because the required diffraction peaks
frequently disappear. In this study, it was evaluated the stress state of flange parts produced by aluminum casting using
neutron stress measurement. To enhance measurement accuracy, the oscillation method was employed, aiming to collect
data from a large range of sample orientations. Finally, stress components were calculated using a coordinate
transformation formula. In this evaluation, it was included not only normal stress but also shear stress. These experimental

results were compared with results from a finite element method (FEM) simulation.
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Fig.1 (a) Three-prong flange joint sample, (b) A setup of
the handle jig for twisting, (c) A strain gauge attached at a
45-degree angle and is applied to both the top and bottom
surfaces.
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Fig.2 Setting on the Euler cradle for RESA system.
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Fig.3 Schematic diagram of driving axes in RESA

system.
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Fig.4 Schematic diagram of; (a) scan axes and scanning

plane, (b) measurement directions and oscillation.
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Fig.5 Schematic definition of the coordinate conversion.
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Table 1 Conditions of neutron stress measurement by
RESA.

Wave length 1.554 A
Slit size 5 x5 mm
hkl plane 311
20 angle 79.04°
Oscillation 15°(2.5° step)
Fixed time 70-130 min. (over 200 counts)
Detector 1D (256¢h. ) 20=75°-86°
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Fig.6 Peak profile of the oscillation measurement.
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Fig.7 Results of shear stress analysis at the flange root
using the Finite Element Method.
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