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Behavior of Hot Deformation of Steel 30NiCrMoV12 for
High-Speed Train Axles

Chen Chu, He Yi, Huang Junbo and Huo Jie
( Materials Research Institute for Energy Equipment, China First Heavy Industries, Tianjin 300457)

Abstract The hot compression test on steel 30NiCrMoV12 for high speed train axles (/% : 0.26C, 0.33Si,
0. 62Mn, 3. 01Ni, 0. 82Cr, 0. 56Mo, 0. 10V) with strain rate 0. 01 ~10 s ™' at 850 ~1 150 °C has been carried out by u-
sing Gleeble-3500 thermal simulation machine with specimen cutting from ®250 mm forges. The austenite deformation be-
havior and rule of recrystallization of steel for axles during hot deformation process are studied to define the hot deformation
equation of steel for axles and establish its hot working map with true strain £ 0. 5 and 0.9. Results show that at definite
strain rate, the higher temperature and the heavier deformation, the more beneficial to occurrence of dynamic recrystalliza-
tion of steel; with raising temperature and decreasing strain rate, the efficiency of energy dissipation 7 gradually increases;
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and with true strain 0. 5 and strain rate 0. 01 s~
At 1000 ~1 150 °C with strain rate 0.01 ~1.0 s~

at 1100 °C the efficiency of energy dissipation is up to max value- 0. 41,
! the steel for axles has better forgeability.

Material Index High Speed Train Axles, Steel 30NiCrMoV12, Hot Deformation Activation Energy, Hot Workmg

Diagram, Forgeability
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Table 1 Analysis of teat steel 30NiCrMoV12 for high speed

‘train axles /%

c s Mn Cr Ni Mo v
0.26 0.33 _0.62 0.82 3.0l 0.56 0.10
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Fig.1 True stress-strain curves of hot deforming steel 30NiCrMoV12 for high speed train axles with strain rate /s~ : 0.01 (a), 0.1

(b), 1.0 (c¢) and 10 (d)
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Fig.2 Relation between peak stress and strain rate (a) as well as peak stress and temper-
ature (b) during hot deformation process of steel 30NiCrMoV12 for high speed train axles
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Fig.3 Relation between peak stress and Z parameter of steel

30NiCrMoV12 for high speed train axles during hot deformation

process
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Fig.4 Typical hot working map of steel 30NiCrMoV12 for high speed train axles with true strain £ =0.5 (a) and £=0.9 (b), con-

tour line-efficiency of energy dissipation 7
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Fig.5 Morphology of typical deforming structure of steel 30NiCrMoV12 for high speed

train axles with strain rate: 0.1 s~', at850 C (a);0.1s', at1000°C (b);1.0s™!, at
1100 %C (c) and 0.01 s~', at 1150 °C (d)
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