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Table 1 Chemical composition of the Co based alloy powder raw materials Wy /%
ikt 4 Cr C Si Ni Fe Mn Mo w Co
Ste6 28.88 1.42 1.36 2.75 2.46 0.22 0.45 8.64 Hifty
Stel2 29.02 1.15 1.13 2.86 2.95 0.98 1.26 4.53 HoAh

®2 EMUFERS

Table 2 Chemical compositions of the base materials Wy /%
Hpr c S Si Ni Cr Mn Mo N P Fe
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Fig. 1 Cross-sectional EDS energy spectrum of cobalt-based alloy coating on duplex stainless steel substrate by laser cladding
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Fig. 2 The distributions of Cr and Co elements in the bottom, middle, and top layers of the cross-section of coating for the sample 1, 2*, 3*and 4*
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Fig. 3 The microstructure morphologies at the interfaces between the cladding layers and the substrate materials for the sample 1, 2*, 3*and 4*
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Fig. 4 The microstructures in the middle parts of the cladding layers for the sample 1*, 2*, 3" and 4”
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Fig. 5 SEM images of the microstructures at the top parts of the cladding layers of the sample 1, 2", 3"and 4"
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Fig. 6 Sampling of the microhardness testing for the cladding layer of the cobalt based alloy of the sample 1
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Comparative Study on the Microstructures of Cobalt-Based Alloy Coatings
on Stainless Steel Substrates by Laser Cladding

ZHAO Xin', XU Qiang', HUANG Tian-ming*, GAO Bing’, XIONG Li*, HUANG Yan-wei**

(1. CSIC Chongging Hydraulic Mechanical-Electronical Co., Ltd., Chongging 402160, China; 2. Chongging Research Institute of East
China Normal University, Chongging 401120, China; 3. Shanghai Institute of Technology, Shanghai 201419, China; 4. Suzhou Changyan
Laser Technology Co., Ltd., Kunshan 215314, Jiangsu, China)

Abstract:

The laser cladding technology was used to clad stellite 6 and stellite 12 cobalt-based alloy coatings on the
surfaces of 304 stainless steel and 2205 stainless steel substrates, respectively. The microhardness analysis,
optical microscopy (OM), scanning electron microscopy (SEM), energy spectrometer (EDS) and simulated
seawater potential corrosion test were used to investigate the microhardness, microstructural organization,
phase, microtopography, molten pool morphology and corrosion performance of the two alloy cladding layers
on different stainless steel substrates. Combined with the laser cladding process, the distributions of crystal
phases and Co, Cr components in the bottom, middle and top layers of the cladding layer was analyzed.
Through comparative analysis, it was found that the stellite 12 coating on the 2205 duplex stainless steel
substrate had higher interfacial hardness of the cladding layer. The corrosion test showed that the stellite 12
coating had better corrosion resistance than the stellite 6 coating.

Key words:
laser cladding; cobalt based alloys; hardness; corrosion resistance
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