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Microstructure and Friction and Wear Properties of Laser Cladding Fe-based Alloy Coatings on
Brake Disc of Deep-well Drilling Rig

LU Ping—ping, WANG Yong, HAN Bin, YANG Hao
(College of Mechanical & Electronic Engineering, China University of Petroleum, Dongying Shandong 257061)

Abstract: According to technological condition of brake disc of deep-well drilling rig, laser cladding Fe—based alloy
coating and Fe—based alloy composite coating with Cr3C, particles on 35CrMo substrate were obtained. The microstructure,
micro—hardness and sliding wear resistance of the coatings were studied. The results show that the Fe-based coatings are
solidified in hypo—eutectic way, and network eutectic structure existed in the primary dendrite solid solution. The main
phases of Fe coating were y—Fe. Cr,C;z and Cr—Fe solid solution. Most of Cr;C, particles in Fe-based composite coating are
mostly dissolved. The basic solidifying characteristic of CriC,/Fe is nearly unchanged. The dendrite of the composite
coatings became to be finer. The phases of Cr;C,/Fe composite coatings were composed of y—Fe. Cr,Cs;v Cr—Fe solid
solution and CrzC,. The micro—hardness and friction and wear properties of CrsC,/Fe composite coating were obviously
better than that of Fe coatings.
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Fig.1 Microstructure of laser cladding coatings (a) low magnification (b) interface area (c) middle area (d) area near surface
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Fig.2 Microstructure of laser cladding coatings (a) Fe-based (b) CrsC,/Fe
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Fig.3 XRD spectra of laser cladding coatings (a) Fe—based (b) Cr;C,/Fe
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Fig.4 Micro-hardness distribution of two coatings
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Fig.5 Wear mass loss of substrate and different coatings
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Fig.6 Comparison of friction coefficient

Fig.7 SEM morphologies of wore surfaces of different claddings (a) substrate (b) Fe—based cladding (c) Cr3;C,/Fe
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