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ABSTRACT: During the laser welding, weldments are suddenly heated by laser beam and cooled. This phenomenon gives
occasion to complex welding residual stresses, which have a great influence on structural instability strength, in laser welds.
However, a relevant research on this field is not sufficient until present and residual stress measurements have experimental
and practical limitations. For these reasons a numerical simulation may be attractive in order fo solve the residual stress
problem. In order to determine the distribution of heat and welding residual stresses in laser welds with the nail-head shape,
authors conduct the finite element analysis (two-dimensional unstationary heat conduction & thermal elasto-plastic analysis).

From the result of this study, we can confirm the stress concentration is occurred at the place of melting line shape changed
in laser welds with the nail-head shape.
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Fig.1 Temperature dependency of physical properties and
mechanical properties (Smithells metal reference book,
CRC Handbook of Chemistry and Physics )
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Table 1 Laser welding condition

Type of Laser ‘ CW Nd:YAG Laser

Beam power —! 3.3kW

Focal length i 0 mm

Travel speed l 1.25 cn/sec
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Fig.2 Schematic mesh division(2-D $ model)
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Fig.3 Boundary condition for thermal elasto-

plastic analysis
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Fig5 Temperature distribution (z=4.85nm)
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Fig.7 Comparison between experiment and simulation
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Fig.8 Welding residual stresses along the width
direction
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Fig.9 Plastic strain along the width direction
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Fig.10 Welding residual stresses along the thickness
direction
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Fig.11 Plastic strain along the thickness direction
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