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Abstract Effects of nanosecond pulsed fiber laser surface remelting on the microstructure, mechanical properties,

and wear-resistance of 3161l stainless steel were investigated. Three-dimensional laser scanning confocal

microscopy, optical microscopy, and scanning electron microscopy were used to characterize the surface

morphologies, microstructures, tensile fracture morphologies, and wear morphologies of the stainless steel before

and after remelting. The results show that the remelting layer can be divided into a planar crystal zone, a dendrite

growth zone, and an isometric zone from the bottom to the surface. Laser remelting can increase the tensile strength

of 316L stainless steel from 580 MPa to 710 MPa, significantly increasing the microhardness and wear resistance of

the stainless steel.
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Table 1 Chemical composition of AISI 316L stainless steel

Element Cr Ni Mo Si Mn Fe

Mass
_ 17.0 12.0 2.5 <1.0 <2.0 Bal
fraction /%
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Fig. 1 Confocal surface morphologies of 3161 stainless steel before and after remelting. (a) Before remelting;

(b) after remelting
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Fig. 2 Microstructures of 3161 stainless steel before and after remelting. (a) Microstructure of 3161 stainless steel before

remelting; (b) cross-section microstructure of 316L stainless steel after remelting and its partially enlarged images
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Fig. 3 Microhardness distribution curve
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Fig. 4 Tensile properties and fracture morphology. (a) Stress-strain curves; (b) fracture morphology of the

original specimen; (c¢) fracture morphology of laser remelting specimen
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Fig. 5 Friction and wear experiment. (a) Wear depth; (b) wear morphology of original specimen;

(c) wear morphology of laser remelting specimen
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Fig. 6 XRD pattern of remelting layer
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