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Thermal deformation behavior of 17Cr2Ni2MoVNb and 20Cr2Ni4A gear steels
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Abstract: The thermal deformation behavior of 17Cr2Ni2MoVNb and 20Cr2Ni4A gear steels were studied by Gleeble-3800 thermal simu-
lation test machine, respectively, and the thermal deformation activation energy for the two kinds of gear steels was calculated to construct
the constitutive equation by the work hardening curves. The results show that the two kinds of gear steels exhibit obvious dynamic recrys-
tallization at low strain rate, while at high strain rate, 20Cr2Ni4A steel exhibits dynamic recovery at 1000 °C and 17Cr2Ni2MoVNb steel
exhibits dynamic recovery at 1000 — 1150 “C. Under the same deformation conditions, the peak stress and critical stress of
17Cr2Ni2MoVND steel are higher than those of 20Cr2Ni4A steel, and the thermal deformation activation energy of 17Cr2Ni2MoVNb and
20Cr2Ni4A steels are 374 and 324 kJ + mol™', respectively. The difference between the stress characteristic values and the thermal de-
formation activation energy between the two kinds of gear steels is mainly due to the different contents of Ni, Mo and Nb, which have dif-
ferent effects on dynamic recrystallization. At low strain rate, the optional deformation temperature for the two kinds of gear steels is the
same, while at high strain rate, the processing temperature of 17Cr2Ni2MoVNDb steel can be selected to be more than 100 °C higher than
that of 20Cr2Ni4A steel.
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Table 1 Chemical compositions of 17Cr2Ni2MoVNb and 20Cr2Ni4A steels ( %, mass fraction)
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Fig. 1 Schematic diagram of hot deformation process
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Fig. 3 True stress-true strain curves of 17Cr2Ni2MoVND steel at different strain rates
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Fig. 4 Work hardening curves of 20Cr2Ni4A steel at different deformation conditions
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Table 2 Relationship between characteristic values and Z
parameters of 20Cr2Ni4A and 17Cr2Ni2MoVNb steels
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