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Determination Method of Reference Lattice Constants to Improve Accuracy of
Neutron Stress Measurement
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When measuring the stress state of crystalline structural materials using
neutron diffraction, it is required to determine the reference lattice spacing (d0) under
stress-free conditions for the measured sample. However, there is currently no standardized method
for determining dO. In this study, various factors influencing the experimental value of dO were
investigated. As a result, it was clarified through experiments and analyses that wire electrical
discharge machining is suitable for the fabrication of comb-shaped test specimens used for dO
measurements. Additionally, it was determined that the appropriate width of the tooth width of the
comb sample for stress relief direction should be 3 mm or less. These findings provide important
insights towards standardizing the preparation of d0 measurement specimens.
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Fig. 1 Comb specimen preparation process.
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Fig. 2 Comb specimen (Tooth width: 1 mm).
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Fig. 3 Diffraction patterns as received (a) and wire electric discharge machined surface (b) of STPT370.
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Fig. 4 Residual stress distributions. Fig. 5 Layout for dO measurement using neutrons.
of comb specimens measured using X-ray.
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Fig. 6 Measured lattice constant A.  Fig. 7 Residual stress distributions (Radial dir.).
350
300
, 250
= £ 200
g 4 150
< o
= + 100
E] T so
b ]
g g o
-50
-100
-100 -150
25 -15 5 5 15 25 -25 -15 -5 5 15 25

Fig. 8 Residual stress distributions (Axial dir.).
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Fig. 9 Residua stress distributions (Hoop dir.).
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