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Study on laser cladding technology on Q345B steel surface controlled by
PLC and it’s coating property
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Abstract: In order to improve the surface wear resistance and corrosion resistance of Q345 steel, Y,O,
free coating and Y,0, added coating were prepared using laser cladding process controlled by program-
mable logic controller (PLC). The phase composition, microstructure, hardness, wear resistance and
corrosion resistance of the two coatings were compared and analyzed. The results show that both Y,0,
free coatings and Y,0, added coatings contain a-(Fe,Cr), a-Fe, (Fe,Cr),C,, y-(Fe, Cr) and CrFeB
phases. Y,O, phase also appears in the Y,O, added coating. Both coatings have good bonding with Q345
steel matrix. The grain size and secondary dendrite arm spacing of Y,0, added coating are smaller than
those of Y,0, free coating. The content of Fe and B elements in the dendrite area of Y,0O, added coating
is lower than that of Y,0O, free coating. At the same coating distance, the hardness of the Y,O, added
coating is higher than that of the Y,O, free coating, and are significantly higher than that of the sub-
strate. The wear resistance and corrosion resistance of the Y,0, free coating and the Y,O, added coating

are better than those of Q345 steel substrate. The corrosion resistance and wear resistance of the Y,0,
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added coating are higher than those of the Y,O, free coating, which is mainly related to the existence of

hard phases such as (Fe, Cr),C,and CrFeB in the coating, and the finer grain and secondary dendrite

arm spacing of the Y,0, added coating.
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Tab.1 Chemical composition of base material and cladding powder
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Fig.1 XRD spectrum of Q345B steel surface coating
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Fig.2 Microstructure of Q345B steel surface with Y,0, free

coating and Y,0, added coating
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Fig.4 Grain size histogram of coatings
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Tab.3 Measurement results of secondary dendrite arm
spacing of coatings
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Fig.5 Hardness distribution curves of coatings
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Fig. 6 Friction coefficient curves of substrate and
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Fig.7 Polarization curves of substrate and coatings

®5 EAERENRELHEMEER

Tab.5 Polarization curve fitting results of substrate and
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