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Fig. 1 Schematic diagram of composite forming die for
forward extrusion-bending shear die (a) and partial enlarged

view (b)
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Continuous deformation technology and extrusion load calculation of
Mg alloys fabricated by direct extrusion and bending shear deformation

HU Zhong-ju', LIU Yan-feng', LU Li-wei"*?, WU Xian-peng?, LIU Chu-ming’

(1. Hunan Provincial Key Laboratory of High Efficiency and Precision Machining of Difficult-to-cut Material,
Hunan University of Science and Technology, Xiangtan 411201, China;
2. Hunan Provincial Key Defense Laboratory of High Temperature Wear-resisting Materials and Preparation Technology,
Hunan University of Science and Technology, Xiangtan 411201, China;
3. School of Materials Science and Engineering, Central South University, Changsha 410083, China)

Abstract: Combining with the features of traditional extrusion and bending shear deformation, a new technology of
rod-plate direct extrusion and bending shear compound deformation was proposed, which can not only significantly
refine the grain size, but also weaken the texture, thus improve the mechanical properties of Mg alloys greatly. Based on
the analysis of the compound deformation features, the mathematical model of the total extrusion load was established,
The extrusion force required for direct extrusion bending shear compound deformation is systematically, completely and
accurately characterized. According to the deformation features of each zone, the actual direct extrusion model can be
analogized to the equivalent area of extruded bar model, and a complex shape coefficient is introduced. The upper
bounding method is used to get analytical expression of the extrusion force of each zone. The complex coefficient of
shape is analyzed and solved based on the finite element numerical simulation. Finally, the research result shows that the
error range between calculated value from the mathematical model and the actual value is below 5%, which can satisfy
the engineering calculation requirement.

Key words: Mg alloys; direct extrusion-bending shear compound deformation; microstructure; mechanical properties;

complex shape coefficient; extrusion load
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