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Formulation of the Decrease in Dislocation Density of Deformed Austenite
Due to Static Recovery and Recrystallization

Atsuhiko Yosue, Takashi Fuyrra, Masaaki Funoka, Kentaro Oxamoro and Hirofumi Mormawa

Synopsis : Decrease in dislocation density (p) in deformed austenite of Si-Mn steel and Nb added steels due to static recovery and
recrystallization has been investigated. By comparing the flow stress measured at the second pass of a double
compression test and the fraction of recrystallized austenite of the specimen quenched a certain time after deformation,
the change in p due to static recovery has been separated from the total change of p. The change in p due to static
recovery has been formulated as functions of the concentration of Nb(Nb%), deformation conditions and time after
deformation. The recovery process is mainly controlled by the climbing of deslocations in the case of higher deforma-
tion and holding temperature(DT) and lower Nb%, while it is mainly controlled by the annihilation of dislocations with
opposite Burgers vectors in the case of lower DT and higher Nb%. Recovery is retarded by an increase in austenite
grain size, a decrease in DT and an increase in Nb%.

Key words : austenite ; dislocation density ; double compression test ; recovery ; recrystallization ; stress- strain curve ; strain-
induced precipitation ; climb ; annihilation ; steel plate ; Nb ; formulation ; high strength steel.
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Table 1. Chemical compositions of steels tested. (mass%)

Steel C Si Mn Al Nb N
TO 0.10 0.20 1.37 0.027 0.0 0.0028
T1 0.10 0.20 1.37 0.027 0.010 0.0028
T3 0.10 0.20 1.37 0.027 0.030  0.0028
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Fig. 1. Schematic illustration of experimental con-
ditions.
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