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Abstract

The characteristics of CO; or Nd:YAG laser welded 600MPa grade TRIP steel was investigated. He or
Ar gas was used as a shield gas in case of CO, laser welding, but the shield gas was not used in case
of Nd:YAG laser welding. Bead on plate welding was performed with various welding conditions. Defects
in the joints of both welding type occurred at 1.8m/min but were not observed over the welding speed of
2.1lm/min in case of Nd:YAG laser welding. However, porosity occurred in CO, laser welding and the
tendency of decreasing with the increase of welding speed. The hardness was the highest at heat affected
zone near fusion zone as well as at the fusion zone and decreased on approaching the base metal. In a
perpendicular tensile test to the weld line, all specimens that have been welded at optimum conditions
were fractured at the base metal, and the tensile properties showed the rather higher than those of raw
material. In a parallel tensile test, the strength of the joints was higher than that of the base metal.
Elongation was found to be lower than that of the raw material. Forming height by Erichsen test and
elongation were deeply related with the ratio of base metal/weld metal and the maximum hardness of the
weld metal. Also porosity induced to decrease the strength and the elongation. The maximum formability
was recorded at approximately 80% as compared with that of the raw material with the optimum condition.
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TRIP7Z(TRansformation Induced Plasticity steel)
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Fig. 1 Bead with different welding condition :
(a)Nd:YAG-4.8m/min, (b)COznon shield-
7m/min, (c)COz-Ar-7m/min, (d)COz-He-
Tm/min
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Fig. 2 Representative cross-sections of beads with
various welding conditions :
(a)Nd:'YAG-2.1m/min, (b)Nd:YAG-3.0m/min,
(c)Nd:YAG-6.0m/min, (d)Nd:YAG-7.2m/min,
{(e)COxrHe-4.0m/min, (f)COx-He-7.0m/min,
(g)COrHe-9.0m/min, (h)COx-He-130m/min,
(1)COr-Ar-5.0m/min, ()COx-Ar-7.0m/min,
(k)COz-Ar-9.0m/min, (1)COz~Ar-12m/min
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Fig. 3 Longitudinal sections with different welding
condition: (a)Nd:YAG-4.8m/min, (b)COxrAr-
5m/min, (¢)COz-He-4m/min
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Fig. 4 Effect of welding condition on porosity
fraction
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Fig. 5 Hardness distributions with several welding
conditions
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Fig. 6 Change of the maximum hardness with
welding condition
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Fig. 9 Perpendicular tensile properties with various
welding conditions
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Fig. 10 Specimen appearance after tensile test :

(a) perpendicular tensile test to load axis,
(b) parallel tensile test
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Fig. 11 Parallel tensile properties with various
welding conditions
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