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Research of spalling on 3003H16 aluminium alloy sheet under laser shock wave

HUANG Li-wei LONG Kun HUANG Yu GUO Haiping FENG Lang ZHON Jun MA Ruiia
( School of Mechanical Engineering Jiangsu University Zhenjiang 212013  China)

Abstract: In order to understand the influence of the technological parameters on spalling it was analyzed by means of the
finite element simulation. The maximum tensile stress instantaneous fracture criterion was used to check spalling happened or
not. Then the experiment of laser shock forming was carried out. The shocked samples were surveyed with a scanning electron
microscope. The emerging developing and forming of the spalling were analyzed. The results show that the spalling is susceptible
to the shock region and then the spot edge. Spalling will never happen outside the shock region. The influence of pulse width
peak pressure and sheet thickness affect the position of spalling significantly. However the spot diameter affects it little. These
have guiding significance to the development of the laser shock forming.
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Fig.1 Distribution of stress in the shock path for different pulse widths
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Table 1 ~ Spallation time distance from spallation place to impact surface

and tensile stress in spallation place of sheet metal for different
peak pressures
distance of spalling to

peak pressure  spalling time

S35 /MPa
/GPa /ns shocked surface /mm
1 73.5 0.267917 220.32
2 72.5 0.282710 218.68
3.5 73 0.297478 214.08
5 74.5 0.281465 268.52
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Fig.2 Distribution of stress in the shock path for different peak pressures
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Table 2 Spallation time distance from spallation place to impact surface and

tensile stress in spallation place of sheet metal for different spot di-

ameters ©

spot diameters spalling time  distance of spalling to

S35 /MPa
/mm /ns shocked surface/mm
6 73 0.297340 215.169 : :
8 73 0.297478 214.082 Fig.5  Physical specimen
10 73 0.297331 213.334
12 73 0.297324 213.838 o
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Fig.3 Distribution of stress in the shock path for different spot diameters
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Fig.6 Scanning electron microscope morphology and partial enlarged draw—
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