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Hot deformation and dynamic recrystallization model of as-cast 06Cr18NillTi steel

Lin Yuan, Yuan Wuhua
(College of Materials Science and Engineering, Hunan University, Changsha 410082, China)

Abstract: The hot deformation behavior of as-cast 06Cr18Nil1Ti steel was studied by numerical simulation and hot compression experi-
ments, the high-temperature rheological constitutive equation was constructed, and the dynamic recrystallization model was established
based on the microstructure and work hardening rate. Then, the obtained model was imported into finite element simulation software
Deform, and the hot compression experiment process of bipyramidal specimen was simulated and verified. The results show that the rheo-
logical curve is DRX type under the condition of high temperature and low strain rate. At high strain rates (1 s™') or low temperatures
(850 °C ), the rheological curve during hot compression appear to be work hardening, but the dynamic recrystallization phenomenon actu-
ally exists. The dynamic recrystallization model was constructed, including the critical strain model, the dynamic recrystallization volume
fraction model and the recrystallization grain size model. At last, the calculated results of simulation are in good agreement with the results
of bipyramidal experiment, and the established model can effectively predict the dynamic recrystallization of as-cast 06Cr18NillTi steel
during the forging process.
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Table 1 Chemical compositions of 06Cr18NillTi steel

( %, mass fraction)

C Si Mn S P Cr Ni Ti Fe

< < S < S 17.00~ 9.00~ Sa~

0.08 1.00 2.00 0.030 0.03519.00 12.00 0.8
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Fig. 1 Process diagram of hot compression experiment
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Fig. 2 Dimensions diagram of bipyramid sample
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Fig. 3  True stress-true strain curves of as-cast 06Cr18Nil1Ti steel at different strain rates and temperatures
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Fig. 5 6-0 relationship curves of as-cast 06Cr18Nil1Ti steel at different strain rates and temperatures
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Fig. 10 Metallographic structures of different positions for cross-section for biconical sample when preheating at 1100 °C
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