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Laser-assisted Spinning Forming Laws of Ti/Al Bimetallic Thin-walled Parts
TAN Zulong' LONG Jinchuan®™ JIN Junsong' WANG Xinyun' DENG Lei'

TANG Xuefeng' CHAI Fangtao'
1.School of Materials Science and Engineering, Huazhong University of Science and Technology, Wuhan,
430074

2.School of Mechanical and Electrical Engineering, Central South University, Changsha, 410083

Abstract: To address the poor geometric accuracy and mechanics performance of Ti/Al bimetallic
thin-walled conical parts formed at room temperature, a laser-assisted shear spinning process was proposed
to enhance their performance. The temperature field at the deformation fronts was analyzed, and a time-
varying model of laser power demand was established. Theoretical analysis demonstrated that stable con-
trol of the temperature field might be achieved by regulating the laser power growth curve. A finite element
model was developed to investigate deformation behaviors and physical field distributions through simula-
tion results. Experimental validation of the process was conducted. Findings indicate that during laser-
assisted shear spinning, the stress transfer and strain distribution between the Ti and Al layers enhance in-
terlayer coordinated deformation capability, resulting in favorable combinations of strength and plasticity in
the formed parts. Compared with conventional room-temperature shear spinning and thermal spinning with-
out laser heating, the laser-assisted approach significantly improves die-conforming accuracy and deforma-
tion uniformity of Ti/Al bimetallic parts. thereby optimizing their overall mechanics properties.
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Fig.1 The relative motion trajectory of particles and

the actual heating range of laser
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Fig. 3 Equivalent stress-strain curves
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Fig.12 Comparison of laser assisted shear spinning at

350 °C and laser assisted shear spinning at 350 °C
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