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Character Evaluation of Strength in Dispersion Strengthened Ferritic Steel (4)
Hideharu Nakashima*, Akinori Yoshizawa**, Fuyuki Yoshida*

Abstract

In order to clarify the high-temperature deformation behaviour and the origin of
threshold stress of recrystallized ODS ferritic steel with Y,0, particles, the stress-
strain curves and threshold stress measured by compression test and stress abruptly
loading test (SAL test) were at temperature from 600 to 700 “C and at strain rates

from 2x107s™ to 2x10~s™. Futhermore, it was clarified the root of the grain
boundary sliding to find the structure distribution of grain boundary in ODS ferritic
steel. The results are summarized as follows. . |

(1) The stress exponents of recrystallized ODS ferritic steel were 27 ~28. And the
activation energy of high-temperature deformation were 479~527 kJ/mol. These
charactaristic values were very different with those of normally métallic materials.

(2) The Orowan stress and the void-hardening stress calculated from dispersion
. parameters approximately agreed with the threshold stress obtained by SAL test. In
addition, as the time under load elapsed, the transition of the threshold stress obtained
by SAL test was observed, it is concluded that the originating mechanism of the
threshold stress in ODS ferritic steel is the Srolovitz's one.

(3) There were 29 and 2 5 grain boundaries in ODS ferritic steel of cold rolled
material and tube. These boundaries has high grain boundary energy, and then it is
considered that the these boundaries slide during high-temperature deformation.

This work was performed at Kyushu University by contract with Power reactor
and Nuclear Fuel Development Corporation.
PNC Liaison : MMS, Fuels and Materials Division, Oarai Engineering Center,
Tsunemitsu Yoshitake
*:Department of Materials Science and Technology, Graduate School of Engmeenng
Sciences, Kyushu University.
**:Graduate Student, Kyushu University
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