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Dynamic recrystallization behavior for 10 steel during thermal deformation process

Li Chaoqun, Zhang Liwen, Li Fei, Zhang Chi, Mao Peigang
(School of Materials Science and Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: For 10 steel, a single-pass compression test was carried out on the thermal simulator Gleeble-1500, and the size of sample was

1 .
, and the compression

@10 mmx15 mm. The compression deformation temperatures were 900—1200 °C , the strain rates were 0. 01-10 s~
amount was 63.2% (the true strain was 1. 0). The results show that the stress of 10 steel decreases with the increasing of deformation
temperature and increases with the increasing of strain rate during the high-temperature single-pass compression test, and the dynamic re-
crystallization phenomenon occurres during the thermal deformation of 10 steel. On the basis of this research, the critical strain model of
dynamic recrystallization for 10 steel was obtained, according to the true stress-true strain curves, the dynamic recrystallization volume
fractions were calculated, and the recrystallization kinetic model of 10 steel was constructed. Furthermore, the dynamic recrystallization
grain size model of 10 steel was established, according to the grain sizes measured by the metallographic photos. The average absolute rel-
ative error (AARE) was introduced to verify the fitting effect of dynamic recrystallization grain size equation for 10 steel, and the value of
AARE was 6.32% , indicating that the fitting effect was good.
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Table 1 Chemical compositions of 10 steel ( %, mass fraction)

C Si Mn S P Ni Cu Al Fe
0. 0800 0. 2400 0. 500 0. 0090 0.0140 0. 0450 0. 0080 0.0120 0.0181 P
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Fig. 2 Relationship curve between work hardening rate and stress
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at deformation temperature of 950 °C and strain rate of 0. 1 s~
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Curves of true stress-true strain for 10 steel at different strain rates and different deformation temperatures
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Fig. 4 Comparison diagrams between calculated and experimental values of X, at different strain rates and deformation temperatures
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Fig. 5 Microstructure morphologies of 10 steel under different deformation conditions
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