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Residual Stress Measurement by Neutron Diffraction inside a Steel Bar Quenched after Induction Heating

Harukiyo TOKUDA, Yo TOMOTA, Tetsuya SUZUKI, Kazuhiro KAWASAKI, Atsushi MORIAI,
Nobuaki MiINAKAWA and Yukio MORII

Synopsis :

The residual stress of a quenched steel bar with induction heating was measured by neutron diffraction. The conventional X-ray sin’y

method was also used and three dimensional stress condition was estimated from plane-stress data obtained by a progressive polishing tech-
nique. Good agreements were found between the results by the neutron and X-ray methods. Improvements of the neutron stress measurement

are discussed.
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Fig. 1. Shape and dimensions (mm) of a specimen (a) and
(b) definition of three stress components, i.e., hoop,
axial and radial stresses.
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Fig. 2. A view of stress measurement using neutron dif-
fraction at the Japan Atomic Energy Research In-
stitute.
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Fig. 3. SEM micrographs of the specimen: (a) with
quenched region (near surface) and (b) without
quenched region (inner part).
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Fig. 4. Vickers hardness number as a function of distance
from the surface of the quenched steel bar.
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Fig. 5. Residual stresses determined by X-ray diffraction

as a function of distance from the surface of the
quenched steel bar.
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Fig. 6. Neutron diffraction (110) profiles observed for the
radial direction: (a) the quenched region and (b)
the central region.
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Fig. 7. Stress-free (110) spacing as a function of distance
from the surface of the quenched steel bar, where
small coupons were prepared by cutting.
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Fig. 8. Lattice plane strains measured by neutron diffrac-
tion as a function of distance from the center of the
quenched steel bar.
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Fig. 9. Residual stresses determined by the neutron and X-
ray methods as a function of distance from the cen-
ter of the quenched steel bar.
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