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ABSTRACT: The work aims to understand the effect of laser welding process on the microstructure and properties of welded
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joints to formulate the laser welding process for joints of similar and dissimilar DP steel with different strength grades. The mi-
crostructure and mechanical properties of laser welded joints of DP steel with different strength grades were studied by means of
SEM, hardness and tensile testing. For laser welding of similar DP steel, the volume fraction of Martensite, the existing mor-
phology and carbon content in each area of the joint were significantly different due to different thermal cycles. In the weld fu-
sion zone, due to the high cooling rate, the volume fraction of Martensite was high and it was thin strip, and the hardness was
higher than that of the base metal. In the heat affected zone, due to tempering decomposition of Martensite, the hardness was
lower than that of the base metal, and the degree and range of softening were related to the strength level of DP steel. The sof-
tened heat affected zone became the weak area of the joint, reducing its tensile performance. In the laser welded joints of dis-
similar DP steels, the hardness of the weld fusion zone was also significantly higher than that of the base metal. The heat af-
fected zone near the side of the high strength base metal was larger, and the softening degree was more obvious, which made the
hardness distribution of the joint no longer symmetrical. The tensile strength of the joint was basically consistent with the base
material of low grade DP steel. In conclusion, the influence of laser welding process on the microstructure and properties of DP
steel joints with different strength grades is quite different. The higher the strength grade of DP steel is, the more obvious the

softening degree of the heat affected zone on the joint of the corresponding side of the joint is. This needs to be taken into ac-

count in the development of welding process and post weld treatment process.
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Tab.1 Chemical composition of welding base metal wt.%
Specimen C Mn Si Al Mo Cr Cu S P
DP600 0.09 1.84 0.36 0.05 0.01 0.02 0.03 0.006 0.01

DP980 0.15 1.50 0.31 0.05

0.006 0.02 0.02 0.006 0.01
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Fig.3 Typical SEM morphology at different areas of welded joints
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Tab.2 Tensile properties of DP980 base metal and welded joints

Strain hardening

Joints Yield strength/MPa Tensile strength/MPa  Elongation/% Fracture location exponent 1

DP980 717 1103 12.8 — 0.1653

DP600 362 658 19.8 — 0.209 1
DP600-DP600 418 627 13.7 HAZ 0.176 7
DP980-DP980 516 730 6.3 HAZ 0.184 5
DP980-DP600 446 651 11.9 HAZ (DP600 side) 0.1858
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Fig.6 Morphology of typical welded joints after tensile testing
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