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Laser Weldability of Sheet Steels for Tailored Blank Manufacturing(I)

- Effect of Process Parameters on the Weld Formation —

K. C. Kim*, K. H. Lee* and M. Y. Lee*
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Abstract

This paper deals with the effect of laser welding parameters on the weld formation. Thin steels
for automotive application were prepared so as to be welded with high power carbon dioxide
laser system. Major process parameters were position of focus and travel speed. The effect of
shielding gas was also discussed by employing the high speed photometry. Test results showed
that the optimal position of focus varied in accordance with the joint configuration; bead-on-
plate, butt or lap welding. It was recommended that the position of focus for the lap welding be
located at slightly inner part of the material to be welded. In this case, however, it was
noticeable that the weld penetration ratio, d/t, dropped drastically at the critical region. Results
also demonstrated that both the bead width and penetration reduced as the travel speed
increased. The penetration ratio showed two distinct regions; stabilized zone at the lower range
of the travel speed and sudden drop zone at the higher range of travel speed. Lower limit of the
penetration for acceptable weld was proved to be about 90% of the parent metal thickness based
on the physical properties of the weld. Mixed gas application for both the shielding of molten
metal and laser induced plasma control was recommended as far as the penetration was
concerned.
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Table 1. Chemical and physical properties of test materials

Steel c Si Mn P S Cr Ni Al (Lﬁ;fﬂ ?n‘lfnk)
1 0.038 - 0.185 | 0.009 | 0.007 | 0.008 | 0.012 | o3 | 360 0.8
2 0.0032 | 0.006 | 0.279 | 0076 | 0.07 | 0.021 | 0.07 | o | 365 0.65
3 0.0 | 0003 | 0.187 | 0010 | 0.007 | 0.007 | o0.010 371 1.2
4 0.0 | o004 | o056 | 008 | ooz | oot | oos | % | s 1.0
5 0.028 - 0.161 | 0010 | 0007 | 0009 | ooz | &0 | 33 0.78
6 0. 140 0.430 1.020 0.018 0. 005 - - 0.035 490 5.0
*Tensile strength
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Table 2. Laser welding conditions

Applied laser power 2. TkW

Beam quality Multi mode/CW
Travel speed 1, 500~4, 200mm/min
Focusing ZnSe lens/125mm focal length

Position of focus (4.0~ (-)4. Omm

Shielding Argon through straight nozzle
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Fig. 2 Effect of focal position on the weld formation
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Fig. 13 An example of blow hole defects in the weld
microstructure
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