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Microstructure and property of rotary double-focus laser-TIG hybrid
welding of 304" stainless steel

WEN Yang ,WANG Su,Ll Xiao-hui

(School of Mechanical Engineering and Automation, Beijing University of Aeronautics and Astronautics , Beijing 100083 , China)

Abstract: In order to improve the property of stainless steel welding, a rotary double-focus laser-tungsten inert gas(TIG)
hybrid welding technique was proposed, in which the rotary double-laser beam and the TIG arc were applied in welding at the
same time. The rotary double-focus laser-TIG hybrid welding torch was designed,and a detailed experiment of rotary double-focus
laser-TIG hybrid welding on the 304" stainless steel plate with different welding parameters was carried out. The results showed
that the hybrid function between the double-focus laser and arc was the main factors affecting the microstructure of welded joint,
and that the rotation frequency affected the microstructure and micro-hardness of welded joint,the lower the rotary frequency,the
higher the hardness because of smaller microstructyté mduced by re-melting of the welding line. The results are applicable in
theoretical analysis and experimental research of laseér-FAG hybrid welding technique.
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Fig.1 Rotary double-focus laser-TIG hybrid welding
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Table 1  Element (mass fraction ) and mechanics capability of 304" stainless steel

w(C) w(Si) w({ Mn) w(P) w(S)

w{ Ni) w(Cr) o,/MPa o /MPa 8/ % HV

0. 0007 0.0046 0.0078 0.00032 0.00006

0.081 0.1832 300 670 60 169
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Fig.2 Effect of laser power on weld shape
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Fig. 10 Effect of laser power on micro-hardness
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Fig. 11  Effect of frequency on micro-hardness
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