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Microstructure and corrosion performance of laser
clad 316L stainless_steell coating

L1 Qiang', ZHANG Yong-zhong?, LI Jin-feng® , £IN“Qing-bin® , ZHANG Qin-zhao' , LIU Zi-lan®
(1. School of Materials Science & Engineering ,Fuzhou University<Fuzhou 350002 ,China; 2. National Engineering Technology Re-
search Center for Nonferrous Metals Composites ,Beijing General' Research Institute for Nonferrous Metals ,Beijing 100088 ,China ;
3. School of Materials Science & Engineering ,Central South University ,Changsha 410083 ,China)

Abstract : 316L stainless steel powders were-clad onto AISI 1045 steel substrate using laser multi-track overlapping process.
The microstructure and anodic polarization corrosion behavior in 2mol NaCl ,2mol FeCl; and 0. 5mol HCI aqueous solutions of the
clad layer and its commercial counterpart, butk 316L stainless steel were comparatively investigated. The chemical composition of
the clad layer resulted from dilutien fremithe substrate is quite different from that of the original 316L stainless steel powders ,the
final microstructure of the cladlayer-comprised predominant martensite and very small amount of residual austenite. The anodic
polarization behavior of the efad_layer was similar to that of its commercial counterpart bulk in the aqueous slutions mentioned
above. There exists Tafel relationship between the superpotential of anodic and cathodic polarization and current for both the clad
layer and the bulk. The clad layer displays good passive performance and pitting corrosion resistance. Compared with the bulk,
however ,the clad layer has larger self-corrosive current density ,lower potential and smaller polarization resistance ,and its corrosion
resistance slightly degrades.
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a

clad 316L stainless steel coating

a —fusion bonding zone between the coating and substrate b —upper
part of the coating ¢ —morphology showing the cross-section of the
columnar structure in the coating d —norphology showing the longi-
tudinal cross-section of columnar structure in the coating
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Table 1 SEM EDS compositional analysis of 316L stainless steel for the clad
material and commercial bulk/ %

w(S) w(Mo) w(Cr) w(Ni) w(Fe)

clad material 0.80 1.29 9.87 6.86 81.18
bulk 1.17 2.76 17.28  12.56  66.23
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Fig.2 Xray diffractograms of 316L stainless steel for the clad material and
the commercial bulk
a —the clad material b —the commercial bulk
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Fig.3 SEM images showing the microstructure of commercial 316L stainless
steel

a —SEM micrograph with a lower magnification b —details of Fig. 3a
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Table 2 Electrochemical corrosion simulation parameters of laser clad 316L
coating in different aqueous olutions

corrosion

2mol NaCl 1ol FeCls 0.5mol HCI

parameters

self-corrosive
current lo

/(A tm™?)

6.7610 X10°® 4.3557 X10°° 1.6009 Xx10"*

self-corrosive

potential

Eo/ V

polarization
resistance
Ryl Q

- 3.5369 X10°' - 1.756 X10° % - 3.4821 x10°!

3.8585%10° 5.9891 1.6295 X102

Table 3  Hlectrochemiical{corrosion simulation parameters of the commercial
316L-bulk in“different aqueous solutions

corrosion

2nmol NaCl 1ol FeCls 0.5nol HCl

parameters

self-corrosive
current 1o

/(A tm™?)

5.0021 X10°8 2.2312 x10°° 2.2984 Xx10°°

self-corrosive
potential
Eo/ V
polarization

resistance
Rp/ Q

- 1.1165 X10° 1 - 2.0304 x10° ! - 3.1298 x10° !

5.1231 X10°  1.1690 <10'  1.1690 x10°
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Fig.4 Anodic polarization curves for 316L stainless steels in 2nol NaCl
aqueous lution for the commercial bulk and clad material
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Fig.5 Anodic polarization curves for 316L stainless steels in 1nol FeCls
aqueous lution for the commercial bulk and clad material
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Fig.6 Anodic polarization curves for 316L stainless steels in 2nol NaCl

aqueous lution for the commercial bulk and clad material
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