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Theoretical Analysis And Experiment on Deformation of
TA2 Sheet Under Laser Shock

ZHANG Yong-kang, GAO Li, YANG Chao-jun
(School o f Mechanical Engineering ,» Jiangsu University, Zhenjiang, Jiangsu 212013, China)

Abstract Laser shock forming of metal sheet is a novel technique by applying a compressive shock wave on the
surface of the metal. It is a mechanical not a thermal process. In this paper, the deformation of TA2 sheet has been
analyzed under single-time laser shock loading. By the theoretical analysis, a mathematical model of sheet
deformation has been constituted, the relationship between the sheet deformation and the various parameters such as
laser energy, sheet thickness and so on has been discussed. This model can be used to optimize the manufacturing
parameters, to effectively control sheet forming and can provide theoretical basis for carrying out the large-scale
laser shock forming of metal sheet. Considering some factors of affecting sheet forming, three experimental projects
have been actualized in virtue of the high-power Nd: glass laser shock device. Experimental results show that the
theoretical deformation amount is comparatively approximate to the experimental results, so the correctness and
validity of the theory used to calculate the theoretical sheet-deformation amount under single-time laser shock loading
have been validated.
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Fig. 2 Sketch map of sheet deformation
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Fig. 3 Shock wave pressure graph
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Table 1 Physical and mechanical property of experimental materials

Mechanical property
Thickness /

Physical property

Sample

materials . Yield limit / Elastic modulus/ Tangent modulus Density / Posion ratio
MPa GPa E* /GPa (kg/m*) v
LD31 0.5 145 71 27 2700 0.33
TA2 0.5 600 107. 8 36 4500 0. 34
SUS304 0.3~0.7 =210 194 84 7850 0.25
2 BRMEMETXRUEHNEAELTNXGERE
Table 2 Theoretical maximum and practical deformation amount of experimental materials under
single-time laser shock loading
Materials Thickness /mm Materials Sheet shape
Round sheet Square sheet Rectangular sheet
SUSsot 0% 0% 07 TAZ (=60 mm) |(60 (tlnmX 60 mm)| (100 mriX 60 mm)
Theoretical deformation amount Theoretical maximum deformation amount /mm
Diameter | 2.05 | 1.74 | 1.37 | Thickness 1.96 | 1.96 | 1.96
(60 mm) Practical deformation amount (0.5 mm) Practical deformation amount /mm
198 | 171 | 1.33 1.93 | 1.91 | 1.915
Materials length X width X height / Theoretical deformation / Practical deformation
(mm X mm X mm) mm amount /mm
LD31 60X60X0.5 2.16 2.12
SUS304 60X60X0.5 1.74 1. 68
TA2 60X 60X0.5 1.96 1.91
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