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Abstract

The effect of welding speed on the weldability, microstructures, hardness, tensile
property of Nd:YAG laser welding joint in 600MPa grade precipitation hardening high
strength steel was investigated. A shielding gas was not used, and bead-on-plate welding
was performed using various welding speeds at a power of 3.5kW.

Porosity in the joints occurred at 1.8m/min, but were not observed over the welding
speed of 2.1m/min. However, spatter occurred over the welding speed of 6.6m/min. The
hardness was the highest at heat affected zone(HAZ) near fusion zone(FZ), and was
decreased on approaching to the base metal. The maximum hardness increased with
increasing welding speed. The microstructure of FZ was composed of coarse grain
boundary ferrite and bainite(upper) but the HAZ near the FZ contained bainite(Lower)
and fine ferrite at a low welding speed. With increasing welding speed, ferrite at the FZ
and the HAZ became finely and upper binite changed to lower bainite. In a
perpendicular tensile test to the weld line, all specimens were fractured at the base
metal, and the tensile strength and the yield strength of joints was equal to those of
raw material. Elongation was found to be lower than that of the raw material.
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Fig. 2 Cross sections of the bead with
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W.S Sutface Longitudinal section of head

Fig 1 Defects at the surface and longitudinal section of the bead with the welding speed

Table 1 Defects at the bead surface the welding speed

W.S.(m/min) 1.8 2.1 2.4 3.0 3.6 4.2 4.8 5.4 6.0 6.6 72
6.6Defect P G G G | G G G G G S S

P: Porosity G : Good S : Spatter
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Fig. 8 Optical
structures of each
weld with a welding speed of
2.1m/min. (a) and (e) fusion zone,
(b) and (f) HAZ near fusion zone,

microstructures and SEM
region in the
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and (h) HAZ near base metal
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