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2.6.6 Residual Strain Measurements of a Round Steel Bar with a diameter of 40 mm
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A preliminary experiment was done to prove
usefulness of neutron diffraction for residual
strain measurements of a round steel bar with
rather large diameter. The residual stress
analyzer RESA ofJRR-3M was used As the first
step, the lattice spacing of an annealed steel bar
which should be constant at any radial position
was measured to confirm the accuracy of the
measurements. In case of RESA the cross section
of the neutron beam is at least 2mm in diameter,
to obtain a reasonable intensity. The larger
sample size is better for good resolution, whereas
the long path length of the beam in a large
sample reduces the intensity of the scattered
beam and the time necessary for measurements
increases. In this experiment, the measured
sample was S15C round steel bar with an
annular circular notch of 40mm diameter. It was
annealed at 700^ for 2 hours and cooled down to
room temperature in a furnace to exclude the
strain caused by machining.

The wave length of the neutron beam was
2.0996 A . We tried to measure the three
dimensional lattice spacing at a lmm step of the
local position on a radius of the notch root. For the
measurements of lattice spacing of (110) planes of
radial and hoop direction, the bar was set up,
where 2 x 15mm2 slits were used for incident and
reflected beams. For the axial direction, the bar
was reclined, where both 2 x 8mm2 slits were
used.

The (110) peak from the axial plane at the
center of the notch root is shown in Fig.l. It took
360 sec to obtain one measuring point. The
cross points show the measured raw data. The

black circle at each angle shows the averaged
value of both three neighboring values. The
radial dependence of the obtained lattice spacing
for three directions is shown in Fig.2. It is almost
constant for all three directions at each position
on the radius. This fact is reasonable for the
specimen without fatigue test The effect of the
fatigue test on the residual strain of the same
type bar will be studied in near future.
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Fig. 1 (110) reflection from the axial plane at the
center of the notch root of 40 mm 0 .

S
i
w
o

2.03

1
(

2.02

S15C(no

o

fatigue

5

test)

K ft

10

x : axial plane

o : radial plane

• : hoop plane ,'

15 2C
^ RADIUS (mm)

Fig.2 Radial dependence of each lattice
spacing.

- 9 8 -


