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Fig.2 Effect of electric current on the tensile deformation microstructure of TA1S alloy
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Fig.3 Effect of electric current on dynamic recrystallization behavior of TC4 titanium alloy
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(with the electron beam direction approximately parallel to the [2 i1 0] zone axis)
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Fig.16 Comparison of experimental and simulated temperatures in laser-assisted spinning
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[ABSTRACT] High-performance thin-walled components are critical and urgently needed parts in fields such as
acrospace, boasting broad application prospects. Spinning technology has emerged as an effective technical pathway for the
integrated manufacturing and performance enhancement of such components. However, these components are frequently
manufactured from hard-to-deform materials, which makes them prone to defects such as wrinkling, cracking, and poor
mold conformity during the spinning process due to significant uneven deformation. These challenges constrain the high-
performance manufacturing and application of these components. In recent years, to improve their formability, research has
progressively introduced various energy fields including electric, magnetic, ultrasonic, and laser into the spinning process,
leading to extensive studies on multi-energy field assisted forming. This paper reviews the research progress in applying
multi-energy fields to achieve high-performance manufacturing in the spinning of thin-walled components. Firstly, it
compares the mechanisms of different energy fields on hard-to-deform materials and their influence on the spinning process
and forming quality. Subsequently, it analyzes the key finite element modeling technologies related to the multi-energy field
assisted spinning process. Finally, based on the comparative analysis, the advantages and limitations of each energy field
in spinning are summarized, and the remaining challenges along with future development directions for multi-energy field
assisted spinning technology of high-performance thin-walled components are discussed.

Keywords: High-performance thin-walled components; Spinning forming; Multi-energy field assistance; Hard-to-deform

materials; Forming quality
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