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Please report your samples, experimental method and results, discussion and conclusions. Please add figures and
tables for better explanation.

1. 5X% Name of sample(s) and chemical formula, or compositions including physical form.

® Annealed steel plate (JIS-SM400A*) 100mm x 100mm x 50mm

® Plastically bent steel plate (JIS-SM400A*) 100mm x 100mm x 50mm

® Annealed steel stick (JIS-SM400A*) 1mm x 1mm x 50mm
*JIS-SM400A: Fe, 0.2C, 0.23Si, 0.87Mn, 0.018P, 0.005S

2. ERAERVHER (ERVIEIWLNENST-HE . TOEHRZELRLTZEL, )
Experimental method and results.  If you failed to conduct experiment as planned, please describe reasons.

The neutron diffraction technique using the time-of-flight method can measure the average residual strain in a
gauge volume which is defined with an incident beam slit and radial collimators. In general, most representative
position in a gauge volume is a neutron weighted center of gravity (ncog) in the gauge volume, which takes into
account variations in intensity due to attenuation or absence of sample materials. Position difference between an
ncog and a geometrical center of gauge volume (gcog) can cause an apparent peak shift, resulting in a
pseudo-strain.

Residual strain distributions of a plastically bent steel plate were measured with different gauge volumes
defined by 2 mm radial collimators and incident beam slits with apertures of 2 mm, 8 mm and 14mm widths
(wl) and 25 mm height. Figure 1 shows comparison of normal strain distributions measured using different
gauge volumes superimposed with the strain distribution previously measured with an angular dispersive
method. The normal strain distribution apparently moved towards the through-thickness center with an increase
of the gauge volume since the residual strain in the gauge volume was weighted towards the strain at the ncog

position due to neutron attenuation effect. In contrast, transverse strain distributions measured in
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2. REBAZERUHER (DDEF) Experimental method and results (continued)
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As shown in Fig. 3, the simulations derived from Eq. (2) considered with Az exhibited good agreement with

measured strain distributions.

[1] S.R. Creek et al., Modeling pseudo-strain effects induced in strain measurement using time-of-flight neutron
diffraction,http://www.isis.stfc.ac.uk/instruments/engin-x/publications/modelling-pseudo-strain-effects-induced-
in-strain-measurement6516.pdf




