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Abstract

Numerical Simulation of TC4 Titanium Alloy Sheet Forming by

Singly Synchronized Two-Station Laser Shocking

Zhang Biao Zhang Xingquan Wang Hairong

(School of Mechanical Engineering , Anhui University of Technology, Maanshan , Anhui 243032, China)
According to existing theory of laser shock forming, using finite element analysis software ANSYS/LS-
DYNA., through the reasonable simplification and modeling, and by carefully setting up the material properties.,
is simulated.

selecting elements. meshing, applying constraints. and controlling the solving steps, a finite element model for TC4

5l

— .

titanium alloy sheet forming by single synchronized two-station laser shocking is established and the forming process
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In the post-processing. the dynamic response curve in the forming process is drawn and the
contour curve
=]

characteristics of the shock wave propagation and attenuation in the target are analyzed. By using path operation. the
reference for the investigation and application of synchronized laser shock forming.
OCIS codes

formed contour curve is given and the stress distribution is further studied and analyzed. The study provides
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Table 1 Chemical compositions of TC4 titanium alloy

Compositions Al v Fe si C H N 0 Ti

Mass [raction /% 55~6.8  3.5~4.5 0.3 0,15 0.1 0.015 0.15 0.15  Rest
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Table 2 Material properties of TC4 titanium alloy

Material Density p /(kgem®) Poisson's ratio v Elastic modulus E /GPa Hugoniot elastic limit Eyg /GPa
TC4 4500 0.342 110 2.8
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Fig. 3 Finite element mesh model. (a) Global mesh model; (b) sheet mesh model; (c¢) local mesh

zoom model of shocked area
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Fig. 5 Energy evolution curve during laser

shock forming

laser shock forming
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Fig. 9 Forming contour curve and stress distribution
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