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Implementation of Digital Laser Welding Cell for Car Side Panel Assembly

Hong Seok Park”, Hung Won Choi* and Mu Jin Kang**

ABSTRACT

Because of the turbulent markets and the increasing demand on product quality, the application of new technology to

practice is increasingly important. In case of automotive industries, they take interest in laser welding to solve these

problems because laser welding has many advantages such as good accessibility, welding quality, fast welding speed and

so on. To apply this technology to welding of car body, the data of laser welding are collected through lots of the

experiment according to the material, geometry and layer number of welding points. Based on the experiment results and

the information of product, i.e. the car side panel, the clustering of stitches for laser welding was carried out and the

optimal equipments are selected through the comparison between the requirements of welding and the potential of

equipments. Using these results, laser welding cell for the car side panel are configured with the concept of the digital

manufacturing, which ensures maximum planning security with visualization and simulation. Finally, the optimal laser

welding cell is chosen by the evaluation of alternative cells with assessment criteria.

Key Words : Laser Welding System(# o] A 873 A2 ®), Facility Planning(F 4] &), Digital Manufacturing(t] %]

B A %), OLP(Off-Line Programming)
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Evaluation & selection Criteria for evaluation of
alternative solutions.

‘1 Simulation using Manufacturing
Execution system..

#] Implementation of optimal laser
welding cell.

-
%§  Selection of welding area to apply
laser welding.
#1  Determination of jig points to mAssembly process plan
secure gap for quality. BOM
i Selection of laser welding stitches
\ location.
(. =
% Investigation of joint parameter Q.
about each stitch.
Derivation of optimal process . N
parameters though analysis of A -
joint parameters. T
£3  Group of laser welding stitches. 7 " |
\,

~
53 Cell configuration according to
allocation planning.

Cell configuration

- Process sequence.

- Transfer frequency.

- Automation degree.
- Production principle.

\

Investigation of components to perform laser
welding of stitches.

Interface between system components.

Determination of load and numbers of
components.

Fig. 1 Systematical procedure for planning laser welding cell
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@ LASER BEAM € DYNAMIC PROCESS

- Wave length
- Power

- Melting
* Surface tension

- Polarization * Viscosity
- Divergence - Vapor phase
- Puise rate « Vapor density £ PROCESS PARAMETER
- Beam quality * Electrons density ‘ .
- Spatial-timewise  Temperature-Gradfegng. " - Laser power at workpiece
fluctuation * Plasma abserption ;if] i Welding velocity
+.Focus spot size
S BEAM. © MATERIAL = Focus position
FORMATION PROPERTIES . = Power density
+'Path energy
- Focal length - Absorption © (taser power/fecd velocity)
- Aperture - Heat conductivity - Angle of beam incidence

- Image mistake - Density

- Specific heat capacity

- Specific evaporation enthalpy
- Specific melting enthalpy

- Workpiece geometry

Fig. 2 Important influential variables of laser welding
process.
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Fig. 7 Process parameters of laser welding stitches
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