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Effects of microstructure change on corrosion resistance of dissimilar

stainless steel joint by laser welding
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Abstract: In order to study the corrosion resistance of dissimilar material weld butt weld joint of 316L and 304 austenitic stainless steel

was prepared by laser welding. The microstructure and phases of the weld joint were investigated by optical microscope and X-ray

diffraction. The electrochemical corrosion behavior of the dissimilar metal weld joint and two base materials was studied by potentio

dynamic polarization test in 3. 5% NaCl solution at room temperature. Results show that pitting mainly at grain boundary and the weld

exhibits better corrosion resistance in 3.5% NaCl solution compared with base metals. At the same time the weld has more refined

grains the amount of austenite is increased and the preferential growth of austenite is obvious in weld which is the main reason for

enhancing electrochemical corrosion resistance.
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Fig.3  Microstructure of weld zone
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Fig.5 Potentiodynamic polarization curves of laser

weld and two kinds of base metals
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Table 1 Electrochemical corrosion parameters of laser

weld and base materials

Corrosion potential

Corrosion current density

Material
E/mV J/(Asmm ?)
316L steel -501.8 1.42x10 78
304 steel -479.5 3.74 x10 7%
Weld -385.0 2.73 x107°
( 5 ) o
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3.5% NaCl
316L-304
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6 (a) 304; (b)316L; (c) weld
Fig. 6  Surface morphology of laser weld and two kinds of base metals after potentiodynamic polarization test
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Fig.7 The pitting locations of laser dissimilar metal weld and two kinds of base metals ( a) 304 steel; ( b) 316L steel; (c) weld
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