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Effect of Lap Ratio and Secondary Cladding on Laser Cladding
Graphite/Copper Self-lubricating Composite
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(1. State Key Laboratory for Mechanical Behavior of Materials, School of Materials Science and Engineering, Xi'an Jiaotong
University, Xi’an 710049, China; 2. China Railway Baoji Bridge Group Co., Ltd., Baoji 721006, China)

Abstract: In order to improve the smoothness of the cladding layer of graphite/copper self-lubricating material, the effect
of laser cladding lap ratio on the smoothness of the cladding layer and the improvement effect of secondary remelting
treatment on the cladding layer were investigated. The results show that the laser lap ratio of 75% is not suitable for the
actual processing parameters. When the lap ratio of laser cladding is 50% or 25%, continuous dense cladding layer can be
obtained. When the lap ratio of 50% is suitable for a single cladding with large thickness, continuous dense cladding layer
of a certain thickness can be produced at one time. The lap ratio of 25% is suitable for multiple laser cladding to produce a
continuous dense cladding layer with smaller thickness but better relative flatness, which is convenient to bond the
subsequent cladding material and avoid the influence of the thickness difference of cladding material in different parts on
the cladding layer. The secondary remelting treatment can effectively reduce the height drop of the cladding layer.
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Fig.1 Macroscopic morphologies of laser cladded graphite/copper self-lubricating composite cladding layer under different lap ratios
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Fig.2 SEM images of cladding fringe of laser cladded graphite/copper self-lubricating composite under different lap rates
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Fig.3 SEM images and energy spectrum of the cladding layer of graphite/copper self-lubricating composite
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Fig.4 SEM images and EDS spectrum of graphite/copper self-lubricating composites under different lap rates
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Fig.5 Macroscopic morphologies of graphite/copper self-lubricating composite cladding layer for secondary remelting under different
lap ratios
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Fig.6 SEM images of graphite/copper self-lubricating composite cladding layer during secondary remelting under different lap ratios
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