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Numerical Simulation and Experimental Verification of AlSi7Mg Semi-solid
Thixotropic Die Forging
Dong Jian', Jiang Jufu', Wang Ying®, Zhang Yihao'
(1.School of Materials Science and Engineering, Harbin Institute of Technology;
2.School of Mechatronics Engineering, Harbin Institute of Technology)

Abstract : Numerical simulation and experimental investigation on semi-solid thixotropic die forging of AlSi7Mg a-
luminum alloy workpieces were carried out by Deform-3D software. The results indicate that the temperature of
blank is increased with the increase of die speed. and the forming force of workpiece is decreased with the increase
of temperature, while parameters have no obvious effect on the strain. The optimized process parameters were ob-
tained as follows: mold temperature of 450 C, blank temperature of 593 C and upper mold speed of 15 mm/s.
Moreover, semi-solid thixotropic die forging can effectively reduce the forming force compared with high-temper-
ature solid state die forging, and the microstructure of experimental workpiece is significantly characterized by
semi-solid microstructure. The yield strength, tensile strength and elongation of the workpiece reach up to 98.9
MPa, 175.9 MPa and 6.52% , respectively.
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Fig.3 Temperature field nephogram of workpieces at different lower mold temperatures
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Fig.8 Variation curves of effective stress at different

lower mold temperatures
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Fig.7 Effective stress distribution of workpieces at different lower mold temperatures
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Fig.16 Distribution of effective strain and average effective strain variation at different upper mold speeds
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Fig.18 Temperature field of high-temperature die forging and semi-solid thixotropic die forging
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Fig.22 Images of workpiece, metallographic structure at the edge and stress-strain curves
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