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Effect of heat input on welding quality of austenitic stainless steel

CHEN Junke, SHI Yan, NI Cong, JIANG Shichun, LIU Jia
(School of Mechanical and Electrical Engineering, University of Science and Technology Changchun, Changchun 130022, China)

Abstract; In order to study the influence of heat input on laser welding quality of 304 austenitic stainless steel, experiments
were carried out by using high power Nd: YAG laser and welding robots. Weld appearance, microhardness and mechanical
properties were analyzed with an optical microscope, a microhardness tester and a tensile testing machine. Experimental results
show that heat input has great influence on weld appearance, microhardness and mechanical properties. Furthermore
microhardness is different in different areas. The lowest tensile strength values of laser welding are 671. 67MPa at low laser power

and 780MPa at high laser power.
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Table 1  Chemical composition ( mass fraction) of austenite stainless steel

C Si Mn P S Ni Cr Fe
< < S S < 0.080 ~ 0.180 ~

balance

0.0008 0.010 0.020 0.00035 0.0003 0.110 0.190
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Fig. 1 Schematic diagram of laser welding
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Fig.2 Shape and size of a tensile specimen
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Fig.4 Cross section of welding at high power
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Fig.5 Effect of heat input on welding width at low power
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Fig. 6 Effect of heat input on welding width at high power
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Fig.7 Microhardness curves of welding joint

Fig.8 Microstructure of welding joint
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Fig.9 Effect of heat input on microhardness
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Fig. 10  Effect of heat input on tensile strength
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Fig. 11  Effect of laser power on tensile strength

Fig. 12 Morphology of tensile fracture
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