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Research of microstructure and residual stress of copper
foils processed by laser shock forming

ZUO Hui', ZHANG Kai', CAO Xu', YE Yunxia'’
(1. School of Mechanical Engineering, Jiangsu University, Zhenjiang 212013, China; 2. Institute of Laser Technology, Jiangsu
University, Zhenjiang 212013, China)

Abstract: In order to study influence of laser forming methods on forming profile and microstructure, T2 copper foils with
thickness of 40pum and 80um were used to do experiments of laser shock micro bulging and micro deep drawing. At the same
time, ABAQUS finite element simulation was used to simulate the experiment, and the displacement and residual stress field of
the foil under different deformation modes were studied. The results show that, after bulging, necking occurs in the deformed
region of copper foils. The deformation mechanism mainly includes dislocation sliding, deformation distortion grain and
mechanical twinning in the laser processed region. The upper surface of the foil (laser shock surface) is residual tensile stress
and the maximum value is about 372. 3MPa. The lower surface of the foil (the opposite of laser shock surface) is residual
compressive stress and the maximum value is about —218. 7MPa. For drawing, foil forming profile is smooth and has uniform
thickness distribution. A large number of dislocations and mechanical twinning appear in laser processed region. The upper surface

of the foil is residual compressive stress and the maximum value is about —365. 6MPa. The lower surface of the foil is residual

tensile stress and the maximum value is about 203MPa. This result is helpful for the control of laser shock forming of foil.
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Fig. 1 Schematic diagram of experimental setup for microscale laser shock

forming
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Table 1~ Johnson-Cook parameters of copper

material p/(g+cm -3 E/MPa v

M/K

A/MPa B/MPa C/MPa n m

Cu 8.93 119000 0.326

1356 90 292 0.025 0.31 1.09
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Fig.2 Simulation model of copper foil processed by microscale laser shock

forming
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Fig.3 Profiles of microscale laser shock forming
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Fig. 5 Microstructures of 40pm copper foil after drawing
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