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Abstract The influence of different shielding gases on microstructure and property of laser welded joint is studied
by the weld test of microalloyed C-Mn steel. The results show that, under the same condition of laser weld heat
input, full-penetration weld seams can be obtained by three different shielding gases of N;, Ar and air, but the sags
in the weld zone shielded by N, are the most obvious. The microstructures of the weld zone are mainly lath
martensite. In the weld seam formed in the air, there are a few acicular ferrites, the number of inclusions is more
than that shielded by N, and Ar, and the ratio of large scale inclusion is relatively high. In all three cases, the mean
microhardness and tensile strength of the welded joint are higher than that of the base metal, while the mean
microhardness of the weld seam in the air is smaller than that when shielded by N, or Ar.
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Table 1 Chemical compositions of test steel (mass fraction, %)

Element C Si Mn P S Al Nb Ti N Fe
Content 0.09 0.15 1.75 0.0035 0.001 0.03 0.03 0.10 0.005 Bal.
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Fig. 1 Microstructure of test steel
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Table 2 Mechanical properties of test steel

Property Yield strength /MPa Tensile strength /MPa Elongation /%
Value 650 745 21
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Fig. 2 Cross section morphologies of welded joint by different shielding gases. (a) Air; (b) Ny; (¢) Ar
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Fig. 3 Microstructures of weld zone by different shielding gases
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Fig. 4 (a) Nucleation points of AF and (b)(c)(d) energy spectrum analysis of inclusions in weld zone in air condition
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Fig. 6 Size distributions of inclusions in weld zone by different shielding gases
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Fig. 7 Microhardness distributions of welded joint
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Fig. 9 Morphologies of fracture surface by different shielding gases. (a) Macrostructure of weld seam shielded by N, ;
(b) microstructure of weld seam shielded by N,; (c¢) microstructure of weld seam shielded by Ar;

(d) microstructure of weld seam in air condition; (e) microstructure of base metal
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