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Abstract:
Narrow gap hybrid laser - arc welding is emerging join-
ing technology that is very promising for the fabrication 
of thick sections in shipbuilding applications, but the 
matching performance of welded joint and base materi-
al has been seldom studied. This paper investigates the 
microstructure, microhardness and mechanical property 
of welded joints for 785 MPa high strength steel with 60 
mm thickness with different welding materials. The re-
sults indicate that when the traditional welding material 
is used, the weld metal(WM) mainly contains lath mar-
tensite, its ultimate tensile strength and microhardness 
is 22% and 40% higher than those of base metal, respec-
tively. While the low matching welding material is used, 
the microstructure of WM is predominately acicular fer-
rite and granular bainite, its ultimate tensile strength and 
microhardness is slightly higher than those of base metal, 
respectively. The impact energies under different welding 
materials are in the range of 88 to 96 J. The results indi-
cating that equal strength matching is obtained with low 
matching welding material.
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