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Abstract

Experimental Research on Laser-Shock Flexible Micro-Forming of
Multilayer-Metal Composite Sheets

Zhang Wenhao, Liu Huixia, Shen Zongbao, Zhang Guoce, Ma Youjuan, Wang Xiao

School of Mechanical Engineering, Jiangsu University, Zhenjiang, Jiangsu 212013, China
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A new technique on laser-shock flexible micro-forming (LSFF) of multilayer-metal composite sheets is
investigated, and its feasibility is verified. It is found that there is no delamination or cracks in the formed parts
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under appropriate process parameters. The study results show that the forming depth of Ni/Cu/Ni metal composite
roughness increases with the increase of the laser energy.
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sheets under LSFF is between the forming depth of copper foils and that of nickel foils, which increases with the
OCIS codes

increase of the laser energy and laser impact times. Surface roughening happens in the formed parts and the
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Fig. 1 Structure of Ni/Cu/Ni metal composite sheet
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Table 1  Mechanical property parameters of red copper and pure nickel

Yield Modulus of strain Young Strain hardening Coefficient of
Material Poisson ratio
strength /MPa hardening /MPa  modulus /GPa exponent strain ratio
Red copper 90 292 124 0.34 0.31 0.025
Pure nickel 163 648 207 0.31 0.33 0.006
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Fig. 2 Schematic diagram of laser-shock flexible micro-forming
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Table 2 Parameters of laser

Pulse Repetition Single pulse Spot diameter

Parameter  Wavelength /nm Energy stability
width /ns frequency /Hz energy /m] at exit /mm
Value 1064 8 1-10 80-1800 9 <+1%
R0.3
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-+
2.0
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Fig. 3 Shape and geometric dimension of micro-mold
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Fig. 7 Forming depth of Ni/Cu/Ni composite sheets, Cu foil and Ni foil under same conditions
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