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Effects of Rare Earth Ce on High Temperature Plastic Deformation and
Dynamic Recrystallization of T91 Steel

Zhang Zhan - chuan, Fu Xiao —yang, Yang Ji — chun

( School of Materials and Metallurgy, Inner Mongolia University of Science and Technology,
Baotou 014010, Inner Mongolia Autonomous Region, China)

Abstract: In order to study the high temperature deformation behavior of T91 steel containing 0.016% rare earth Ce,
the thermal shrinkage test was carried out with the Gleeble — 1500D thermal simulator. Its stress — strain curves were meas—
ured when the deformation temperature T was 1 100 ~ 1 250 °C and the strain rate was 0.5 ~5.0 s~'. The constitutive e—
quation of high temperature plastic deformation was constructed with the Zener — Hollomon parametric method, the energy
dissipation diagram was calculated and the high temperature deformed microstructure was studied with optical microscope.
The results showed that the stress — strain curves of T91 steel with rare earth Ce were without characteristics of double peaks
and there was dynamic recrystallization; the hot deformation activation energy calculated by flow stress model was
559.46 kJ » mol ', which indicated that the addition of rare earth Ce increased the hot deformation activation energy of
T91 steel; rare earth Ce delayed the dynamic recrystallization process of T91 steel combining with the energy loss diagram
and microstructure as well as dynamic recrystallization was easy to occur at high temperature and low strain rate.
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