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Research progress on vibration-assisted plastic forming process and mechanism

Meng De’an', Zhu Chengcheng®, Dong Yuanzhe®, Zhao Shengdun’
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Chang'an University, Xi’an 710064, China; 3. School of Mechanical Engineering, Xi’an Jiaotong University, Xi’an 710049, China)

Abstract ; In recent years, vibration-assisted plastic forming technology has become an emerging interdisciplinary subject due to the develop-
ment of vibration utilization engineering in the field of plastic forming, and the coupling of vibration field and plastic force field can produce
volume effect of reducing flow stress of material and surface effect of reducing friction at the interface. Therefore, the forming process princi-
ples of vibration-assisted drawing, deep drawing, extrusion and rolling, etc. were summarized, and the macroscopic performance, process
characteristics and research progress of four typical plastic forming processes were analyzed under the vibration field. On this basis, the re-
search on the mechanism of vibration-assisted plastic forming was summarized around stress superposition effect, vibration softening effect
and vibration residual effect, and the interface friction behavior of vibration-assisted plastic forming was also analyzed based on antifriction by
vibration and friction model under the vibration field. Finally, the development of vibration-assisted plastic forming technology was prospected.
Key words: vibration-assisted plastic forming; stress superposition effect; vibration softening effect; vibration residual effect; antifriction

by vibration; interface friction
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Fig. 1  Principle of vibration-assisted drawing process
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Fig. 2 Principle of vibration-assisted deep drawing process
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frequency vibration-assisted deep drawing (b)
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Fig. 5 Comparison of vibration-assisted deep drawing workpieces
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Fig. 7 Principle of vibration-assisted extrusion process
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Fig. 8 Variation diagrams of load (a) and lubrication condition (b) in vibration-assisted extrusion process
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