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Research on Hot Compression Deformation Behavior of
Bainitic Non—Quenched and Tempered Steel
25MnCrVS for Automobile Front Axle
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Abstract: Bainitic non-quenched and tempered steel has broad application prospects in the field of high-strength and
tough structural components. On the basis of traditional Mn-Cr series bainitic non-quenched and tempered steel, a new
type of bainitic non-quenched and tempered steel has been developed by adding small amounts of Ni and V elements. The
synergistic control of multiple elements in steel gives the potential performance advantages of the material , but it is neces-
sary to develop a reasonable forging process to activate these potentials. The high-temperature compression tests under dif-
ferent temperatures (950 °C-1 150 ‘C) and different strain rates (0. 01 s™'-10 s~') were carried out on the Gleeble-3500
thermal simulation testing machine to study the hot deformation behavior of this bainitic non-quenched and tempered steel.
Furthermore, an Arrehenius constitutive equation containing the Z parameter was established, which can well predict its
high-temperature flow behavior. In addition, based on the dynamic material model and microstructure verification, a hot
working diagram under a true strain of 0. 7 was established. The obtained optimal hot working process range was as fol-
lows, the deformation temperature range was 1 050 ‘C-1 150 “C, and the strain rate range was 0. 01 s7'-0. 22 s™!. The strain
rate of hot forging should be lower than 0. 22 s™" to avoid the flow instability phenomenon during the deformation process.
Key Words : Non-quenched and Tempered Steel; Thermal Compression; Constitutive Equation; Thermal Processing
Map; Microstructure
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Fig. 1  Stress—strain curves of 25MnCrVS steel under high—temperature compression (a) T=950 “C, (b) T=1 000 °C, (c¢) T=1 050 C,
(d) T=1100 C, (e) T=1 150 C
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Fig. 2 Linear fitting relationship diagram :
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Hot processing map of the experimental steel
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