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Abstract: The high temperature rheological properties of 34CrNiMo6 steel was studied and the best thermal processing window was ob-

tained. Firstly, the isothermal thermal compression test of 34CrNiMo6 steel was carried out by Gleeble-3500 thermal simulated test ma-

1

, and the true stress-true strain curves under

chine under the deformation temperature of 1173-1473 K and the strain rate of 0. 001-1 s~
different strain rates and deformation temperatures were obtained. Then, the Arrhenius model was used to conduct multiple nonlinear re-
gression on the constitutive relationship of the material, and the results show that the regression accuracy is high. Secondly, the thermal
processing diagram of 34CrNiMo6 steel was constructed and analyzed by using the rheological data, and considering all strain conditions,
the thermal processing window of 34CrNiMo6 steel should avoid the regions where the deformation temperature is lower than 1300 K and

" and the deformation temperature is higher than 1400 K and the strain rate is higher than 0. 14 s™'.

the strain rate is higher than 0. 05 s~
Finally, the metallographic analysis shows that 34CrNiMo6 steel has the characteristics of inhomogeneous grains and irregular grain bound-
aries in the region where the strain rate sensitivity coefficient, energy dissipation rate and instability criterion are small, which is due to in-
complete dynamic recrystallization. However, complete dynamic recovery and dynamic recrystallization occur in the region where the strain
rate sensitivity coefficient, energy dissipation rate and instability criterion are relatively large, and the microstructure is relatively uniform.
Key words: 34CrNiMo6 steel; high temperature rheological behavior; Arrhenius model; thermal processing diagram; dynamic recrys-

tallization
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Table 1 Chemical compositions of 34CrNiMo6 steel

( %, mass fraction)

C Mn Si Cr Ni Mo P S Fe
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Fig. 1 True stress-true strain curves of 34CrNiMob6 steel at different deformation temperatures and strain rates
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Table 2 Eleven degree polynomial fitting coefficients between InA, @, n, Q and ¢

/%& 1 & .5‘2 6‘3 84 85

InA 518555. 8 -2580118 5530031 -6670794 4960203 -2335210
@ 428.175 -2355.51 5583. 904 ~7440.72 6085. 333 -3118.6
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Fig. 4 Strain rate sensitivity coefficient m, energy dissipation rate 1 and instability criterion ¢ diagrams at different true stains
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