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Micro Structural Evaluation Technique of Steel Using Neutron Beam
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Abstract:

Structural analysis using Neutrons is a very unique technique for its strong penetration ability through steels.

Numerous evaluation techniques are available at present, and JFE Steel has been adapting the technique through

participating in research activities such as in the Iron and Steel Institute of Japan. This paper introduces some results

including precipitation evaluation using a small angle scattering, residual strain estimation through diffractions, and

in-situ transformation observation by time-of-flight methods of neutron beams diffraction.
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Fig.1 Small angle scattering profiles
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Fig. 2 Size changes of precipitates measured by small angle
scattering (Values of transmission electron microscope
(TEM) experiments are shown in together.)
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Fig.3 Neutron diffraction patterns for root and surface of
welding together with no strain sample (D0)
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Fig.4 Contour plot of strain in the tranverse-direction
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Fig. 5 Distribution of residual stress along weld center line
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Fig. 6 Time-of-flight neutron diffraction profile of transformation
induced plasticity (TRIP) steel
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Fig. 7 Changing of Neutron diffraction peaks during tensile test
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Fig. 8 Lattice strain changes of each phases during tensile test
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