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Fig.1 Schematic molding of dual-directional extrusion and spiral deformation: (a) half-sectional view of the die and (b) partial

enlarged drawing
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Fig.2 Diagram of spiral structure™”
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Fig.4 Effect of spiral angle on equivalent strain distribution: (a) 20< (b) 30< (c) 40< and (d) 50°
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Fig.6 Effect of groove radius on equivalent strain distribution: (a) 0.5 mm, (b) 0.8 mm, (c) 1.1 mm, and (d) 1.4 mm
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cross-section after extrusion
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Numerical Simulation and Experimental Research of AZ31 Mg Alloys Processed by
Dual-directional Extrusion and Spiral Compound Deformation

Lu Liwei®? Yin Zhenru®, Hu Shaohua’, Liu Longfei', Shi Dongfeng®, Yang Bilian*
(1. Hunan Provincial Key Defense Laboratory of High Temperature Wear-resisting Materials and Preparation Technology,
Hunan University of Science and Technology, Xiangtan 411201, China)
(2. Central South University, Changsha 410083, China)
(3. Chongging University, Chongging 400045, China)

Abstract: Using the characteristics of dual-directional extrusion and spiral deformation, a new extrusion technique of dual-directional extrusion
and spiral compound deformation was proposed. Effect of spiral angle and groove radius on the accumulated strain of the deformed billet was
analyzed by DEFORM-3D software, the proper structure parameters were obtained, and the actual die was manufactured for experimental research.
The results show that the dual-directional extrusion and spiral compound deformation can greatly improve the effective strain of magnesium alloy.
With the increase of spiral angle and groove radius, the effective strain value is increased accordingly; however, the degree of strain inhomogeneity
grows at the same time. In the case of 40°spiral angle and 0.8 mm groove radius, superior equivalent strain value and uniform equivalent strain
distribution can be obtained, and grain structure is refined dramatically.
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