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Hot Deformation Behavior and Forging Process Optimization of MoLa Alloy Based on
Polar Reciprocity Model

Wang Yujia, Wang Kelu, Lu Shigiang, Xu Qiuxi
(Nanchang Hangkong University, Nanchang 330063, China)

Abstract: To investigate the flow stress characteristics and deformation mechanism of MoLa alloy, the isothermal compression tests were
performed at the deformation temperature of 800~1150 °C and the strain rate of 0.001~10 s ~'. The results show that the flow stress increases
slowly or remains stable with the increase of strain. But the flow stress decreases with the increase of strain at the deformation temperature of
1000~1150 °C and the strain rate of 0.001 s”. A PSO-BP neural network of MoLa alloy was established to describe the changing rule of flow
stress with the strain rate and deformation temperature. The correlation coefficient and average relative error of the network are 0.995 and 1.48%,
respectively. So it is clear that the PSO-BP model has good accuracy. The intrinsic hot workability maps were constructed based on the polar
reciprocity model at the strain of 0.3, 0.6, and 0.92. Combing microstructure observation, it is found that the buckling form in instability area
mainly is local plastic deformation, and the main deformation mechanism in stability region is dynamic recovery. The optimal processing
parameter ranges of MoLa alloy are the deformation temperature of 1100~1150 °C and the strain rate of 0.001~0.05 s

Key words: MoLa alloy; constitutive equation; PSO-BP neutral network; polar reciprocity model; forging process optimization
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