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Elucidation of subgrain boundary strengthening mechanism at high temperature

Nakashima, Hideharu
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10-10 s-1

The purpose of this study is to elucidate the mechanism of subgrain boundary

strengthening in creep deformation. For ferritic heat-resistant steels, a resistance theory model
based on subgrain boundaries was constructed by applying the test methods and theoretical handling
established for high-temperature deformation of solid solution reinforced alloys. We succeeded in
measuring ultra-low strain rate creep deformation on the order of 10-10 s-1 by our original
ultra-high precision uniaxial creep test. From this, it was clarified that the stress dependence of
the minimum strain rate differs between high stress region and low stress region. In addition, as a
result of performing a stress sudden change test by the ultra-high precision creep test method, it
was clarified that instantaneous plastic strain occurs, and that ferritic heat-resistant steel
exhibits deformation behavior controlled by internal stress.
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