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Laser cladding Fe—based solid solution alloy coating with

high corrosion resistance

Wang Yanfang, Li Hao, Shi Zhigiang, Xiao Yamei, Sun Xu, Wang Ting
(Department of Materials Science and Engineering, China University of Petroleum (East China), Qingdao 266530, China)

Abstract: Fe —based bulk metallic glasses are very attractive because of their excellent mechanical
properties and corrosion resistance. Fe—Cr—Ni—Co—B amorphous alloy powders were cladded on a 304L
stainless substrate by laser cladding technique. The microstructure and corrosion resistance properties were
analyzed by XRD, OM, SEM and electrochemical measurement. The results show that the microstructure
of the cladding coating is uniform and compact and there are no obvious cracks and stomata. In regions
near the interface with the substrate, the microstructure exhibits planar crystalline and columnar crystalline
solidification morphology. It is mainly strips-like dendritic crystalline in the coating, which exhibits
various size and growth directions because of different composition and cooling rate in different region.
The coatings mainly consist of FeyNiy and (FeCrNi) solid solution phases. The coating microhardness
shows a uniform distribution. The average hardness of the coating was 480HV,,, which was about 2.5
times of the 304L stainless substrate. The coatings show excellent corrosion resistance with a higher E,,
and lower i, than the 304L stainless substrate.
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Tab.1 Composition of laser cladding coating

Elements Weight
Cu 2.5%
Co 10.0%
Si 1.3%
Cr 30.0%
Ni 20.0%
B 3.5%
Mo 4.0%
Fe Balance
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Fig.1 XRD of laser cladding powders
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Fig.2 Morphology of laser cladding coating
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Fig.3 Temperature field and flow field of the laser cladding pool
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Fig.4 XRD of laser cladding coatings
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Fig.5 Microhardness of laser cladding coatings

at various scaning speeds
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Fig.6 Polarization curves of laser cladding coatings at various

scanning speeds
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Tab.2 E,. and i, of laser cladding coatings
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Samples 304L 200 mm/min 300 mm/min 400 mm/min

E/mV -513.1 -270.5 -280.8 -317.8
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