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Fig.1 Schematic diagram of biconical parts (Unit: mm)
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Table 1 Simulation parameters of solid granules
B Kl
33.8 0.82 16.9

Drucker-Prager hardening

p=465.62¢,

T2 BES4S AZ3IB RMEARMEE M

Table 2 Basic material properties of magnesium alloy AZ31B

plate
Density/ Elastic Poisson  Thickness/
(kg-mf3 ) modulus/GPa ratio mm
1738 45 0.35 0.8

T3 RIS T B R 8] ) BE 45 K %
Table 3 Friction coefficient between contact pairs under

different conditions

Friction coefficient

Contact pair

A=0 pm A=5.6 ym  A=7.7 pm
Sheet-die 0.245 0.096 0.072
Sheet-medium 0.32 0.24 0.22
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Fig. 4 Curve of wall thickness distribution of forming parts
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Fig. 6 Experiment schematic diagram and experiment setup
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Fig. 7 Comparison of test pieces at different amplitudes: (a) 4=0 um; (b) 4=5.6 um; (¢) 4=7.7 pm
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Granular medium forming technology of
magnesium alloy biconical parts based on ultrasonic vibration

CAO Miao-yan', FANG Kai-xuan', GAO Ming-xin', ZHAO Chang-cai’

(1. National Engineering Research Center for Equipment and Technology of Cold Strip Rolling,
Yanshan University, Qinhuangdao 066004, China;
2. Key Laboratory of Advanced Forging & Stamping Technology and Science,
Ministry of Education of China, Yanshan University, Qinhuangdao 066004, China)

Abstract: The vibration granules medium forming (VGMF) was proposed to solve the manufacturing problem of a
AZ31B magnesium alloy biconical specimen with some small local complex structures. The VGMF process simulation
model of AZ31B magnesium alloy biconical parts was established with ABAQUS from the effect of vibration on the
friction coefficients of sheet-die and sheet-medium, and the influences of different amplitudes and blank-holder gaps on
magnesium alloy sheet forming properties were discussed. The accuracy of simulation results was proved by the VGMF
test of AZ31B biconical parts, and the applicability of the new process was proven. The results show that the ultrasonic
vibration can reduce the forming force, keep the uniformity of the thickness, and improve the forming limit of the sheet
metal, and when the blank-holder gap is 1.25 times of sheet thickness, the magnesium alloy sheet has a higher limit
drawing ratio (LDR). VGMF provides a new method for forming complex cross-section parts of magnesium alloy sheet.

Key words: magnesium alloy; biconical part; ultrasonic vibration; granules medium
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