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( Residual Stress Distribution of the Laser Welded Automotive Steel Sheets)
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ABSTRACT
Zinc coated steel sheets have been widely used in automotive industry. High power laser

welding has been used as an excellent welding means for thin sheets. The welding residual

stress, which was brought in laser welding, causes making weak the mechanical strength. The

purpose of this study is to get the residual stress distribution in various laser welding condition
by FEM and verify the results by X-Ray diffraction.
Welding residual stresses have been calculated by thermal elasto-plastic analysis using finite

element method. From the results, it can be known that the laser welding condition affects to

distribution of the residual stress
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[C] :the element capacitance matrix
[Kc] :the element conductance matrices
[Kh] :the element convection matrix
[Rql, [Rhl:the heat load vectors arising from specified

surface heating and surface convection
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Table 1 Material properties of zinc coated steel

Thermal and mechanical properties
Density 7844 kg/m’
Specific heat 486 J/kg/TC
Thermal conductivity 51.9 W/m/C
Young's modulus 204E3 MPa
Yield strength 264.6 MPa
Thermal expansion 149E~5 m/m/TC
Poisson ratio 0.27
Shear modulus 80E3 MPa
/4-
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l
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Fig. 1 Finite element mesh used in heat and
residual stress analysis
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Table 2 Parameters of laser beam welding

Laser power 1.2 kW
Welding speed 1.6~2.2 m/min
Beam mode Gaussian mode
Focal length 127
Focal point 0.5mm below the material surface
Shielding gas N; (05 kgf/cm?)
Nozzle diameter 1.8 mm

Laser beam
delivering system .

Ty
&7} -/ ///
v/

14
Clamping after checking
of good fit—up and alignment

Fit—up

Fig. 2 Illustration of laser welding configuration
with clamping for laser butt welding
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Table 3 Conditions of X-Ray diffraction

Voltage 25 kV
Current 5 mA
X ray target Cr-K«
Number of detector 3
4. 43 g JE
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42 88434 (Finite element analysis)
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Fig. 3 The bead shpes of laser welds
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