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Application of Simufact Forming in heating and forging process
simulation of 30CrNi2MoV steel ingot

Zeng Yun'?, Li Weiping'”, Liu Sheng'”’, Zhang Zhicheng"*, Hu Ruihai'”*, Zhou Yang'*
(1. R&D Institute, Daye Special Steel Co. , Lid. , Huangshi 435001, China; 2. Hubei Key Laboratory of High Quality Special
Steel, Huangshi 435001, China; 3. Materials Department, Wuhan University of Science and Technology, Wuhan 430081, China)

Abstract: Thermal simulation of high temperature tensile for 30CrNi2MoV steel was conducted by the Gleeble 3800 thermal simulator.
The results show that when the forging temperature is =800 °C, the percentage reduction of area is =93. 8%, the stress-strain curve ap-
pears plastic deformation, and it is brittle deformation when the forging temperature is below 800 °C. Then, the heating and forging
processes of 9 t large steel ingot is simulated by Simufact Forming, and by combining the data of heating model and forging model, the fi-
nal forging temperature is accurately controlled above 800 °C to ensure that the final forging deformation is in the plastic deformation zone
and reduce the crack sensitivity during the deformation process of the forging material. Furthermore, the deep cracks is effectively preven-
ted from occurring during the deformation process to improve the surface quality of steel, and the simulation results are compared and verified
with the actual production. The results show that the difference between the actual final forging temperature and the simulated temperature is
less than 10 °C, which indicates that the simulation model is acceptable. The heating time of 9 t large steel ingot is optimized to 21 h to
avoid excessive heating time, which causes energy waste and coarse grains of the material structure to affect the mechanical properties.
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Table 1 Chemical compositions of 30CrNi2MoV steel ( %, mass fraction)

miH C Mn P S Si Cr Mo Ni A

GJB 1220A—2020 3Rk 0.26~0.33 0.30~0.60 <0.030 <0. 030 0.17~0.37 0.60~0.90 0.20~0.30 2.00~2.50 0.15~0.30
R 0.30 0.55 0.012 0. 008 0.25 0.85 0.25 2.20 0.18
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Fig. 1 Process curves under different heating time
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Fig. 7 Final forging temperature field distributions under different heating time
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Fig. 8 Distribution curves of simulated and actual final forging temperatures under different heating time
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