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Fig.3 Schematic diagram of electric field-assisted forming process and experimental apparatus
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Fig.6 Schematic diagram of ultrasonic field-assisted forming process and experimental apparatus
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Review of Energy-Field Applications for Metal Component Plastic Forming

WANG Bin', MEN Xilin', TIAN Miao', ZHANG Hongbin’, NIU Xiaomiao',

ZHANG Changjiang’, WANG Tao'
(1. College of Mechanical Engineering, Taiyuan University of Technology, Taiyuan 030024, China;
2. College of Mechanical and Electronic Engineering, Shandong University of Science and Technology,
Qingdao 266590, China;
3. School of Materials Science and Engineering, Taiyuan University of Technology, Taiyuan 030024, China)

[ABSTRACT] The advancement of high-end equipment in aviation, acrospace, and marine engineering toward high
precision and superior performance has driven an increasingly urgent demand for critical metal components. Development
requirements for large-size dimension, high precision and enhanced reliability of such equipment impose stringent
requirements on the manufacturing technologies for high performance metal components. Conventional
thermo-mechanical forming processes are restricted by inherent bottlenecks, including high forming loads, difficulty in
microstructure regulation and low forming limits, which render them inadequate to satisfy the manufacturing requirements
of advanced metal components. Energy field-assisted forming technology introduces single or coupled energy fields
including lasers, electric currents, electromagnetic fields, and ultrasonic fields. It exploits the synergistic thermal and
athermal effects generated by energy field-material interactions to precisely control material deformation behavior, serving
as a vital approach to breaking through the capability limitations of conventional thermo-mechanical manufacturing. This
paper systematically reviews the state-of-the-art applications of single-energy field and multi-energy field composite
forming technologies in metal plastic forming, analyzes the key bottlenecks in current technologies for engineering
application, and prospects the future development trends of energy field-assisted manufacturing technology. This paper
aims to provide a theoretical basis and technical references for the development and production of core components for
high-end equipment.
Keywords: Energy ficld-assisted forming; Special energy field; Metal components; Shape and performance control,;
Multi-energy field coupling
(i %)
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