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Correlation between Charpy Impact Properties
and the Magnetization Process of Cold-Rolled Steels
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A Charpy impact test and magnetic hysteresis
measurement were performed on Fe-0.15wt%C steels
with different cold-rolling ratios. As the cold-rolling
ratio was increased, the ductile-brittle transition
temperature (DBTT) and coercive field increased
simultaneously. This correlation originated from an
increase in the dislocation density induced by plastic
deformation. This study shows the possibility of

applying magnetic methods to pressure vessel
surveillance at nuclear power plants.
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Fig. 1 Nuclear reactor? and Charpy test pieces for
surveillance of a pressure vessel.
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Fig.2 Schematic drawings of specimens for the
Charpy impact test and magnetic measurement.
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Fig. 7 Coercive force and DBTT as functions of
the rolling reduction.
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Fig.8 Schematic drawing of the effect of cold-rolling on the DBTT.
(2) Charpy test results and (b) Davidenkov Diagram.
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