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Studies of the Effects and Mechanism of Electromagnetic
Stirring on the Microstructures and Hardness of
Laser Cladding WC-Co Based Alloy Coating
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Yang Dongsheng

Abstract Effects of electromagnetic stirring on the microstructures of the laser cladding WC-CO based layers are
studied. Both experimental and theoretical analysis indicate that the microstructures of the laser cladding layers under
electromagnetic stirring are much finer and more uniform than those without electromagnetic stirring. High
qualitative layers which are free of porosity and cracks are obtained from the laser cladding with electromagnetic
stirring. The influences of different electromagnetic stirring strengths on the hardness of the laser cladding layers are

also investigated. The results show that the hardness increases correspondly with the increase of the electromagnetic

stirring strength.
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Fig.1 (a) Schematic of electromagnetic stirring equipment, (b) theoretical schematic of electromagnetic

stirring equipment
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Fig. 2 Microstructures of WC-Co based laser cladding coated on the surfaces of 457 steel substrates.

(a) without electromagnetic stirring, (b) with electromagnetic stirring strength of 45 mT
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Fig. 3 Microstructures of WC-Co based laser cladded ceramic-metal coated on the surfaces of 55Si,Mn spring steel

substrates under different electromagnetic stirring strengths. (a) 35 mT, (b) 52 mT, (¢) 75 mT, (d) magnification

of part zone of Fig. 3(c¢)
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Fig. 4 Miorostructures of WC-Co based laser cladding ceramic-metal coated on the surfaces of 55Si, Mn spring steel

substrates. (a) without electromagnetic stirring, (b) with electromagnetic stirring strength of 52 mT
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