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Fig.1 Geometric parameters of single-

curved specimens
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Fig.2 Reference eigenstrain distribution model
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Table 1 Geometry effect simulation analysis scheme
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Fig.4 Clamping method and peening strategy
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Fig.7 Effect law of axial length
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Fig.9 Effect law of plate thickness
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Single Curvature Geometry Effect on Laser Peen Forming

XIE Yufei, HU Yongxiang, YAO Zhenqiang
( State Key Laboratory of Mechanical System and Vibration, School of Mechanical Engineering,
Shanghai Jiao Tong University, Shanghai 200240, China )

[ABSTRACT]

To investigate the geometry effect on laser peen forming (LPF) for panel shaping, finite element simu-

lation is performed with single-curved cylindrical specimens based on the eigenstrain model, and LPF experiments are

conducted to verify the simulation results. The normalized deviation between the deformations of non-planar specimen

and planar plate is proposed as the indicator to evaluate the geometry effect, based on which the effect of typical geometric

parameters on LPF is analyzed including axial length, plate thickness, sectional arc length and sectional radius. The results

show that the normalized deviation is irrelevant to the axial length when axial length is more than twice as the arc length.

Moreover, the normalized deviation is observed to decrease with the increasing sectional radius, the decreasing arc length

or the increasing plate thickness, respectively, when other parameters are specified.

Keywords: Laser peen forming; Geometry effect; Single curvature; Inherent strain; Normalized deviation

Gt 4 %)
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