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ABSTRACT: The paper aims to enhance the properties of traditional steel with WC particles and research the effects of differ-
ent processes on WC particle reinforced steel base materials to solve the problems of low hardness and wear resistance of tradi-
tional steel. By using submerged arc welding, the flux cored wire containing WC particles was surfacing welded on the surface
of the steel plate, and the microstructure of the welding seam was observed and analyzed with SVS3020 microscope, optical mi-
croscope and micro-hardness tester. With the increase of current and voltage, intact and weld defect free welding seams form
gradually. The weld hardness increases with the increase of current and speed, but decreases with the increase of voltage. Sub-
merged arc welding is conducted with 350 A current, 32 V voltage and 20 m/s speed to form the best weld quality. The mi-
cro-hardness of surfacing alloy layer is also significantly affected by the dilution of matrix.
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Tab.1 Parameters of welding process

P MF/A HENV  BE/(ms)  ZH
1 300 32 20 1
2 350 32 20 1
3 400 32 20 1
4 350 27 20 1
5 350 32 20 1
6 350 37 20 1
7 350 32 20 1
8 350 32 25 1
9 350 32 30 1
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Fig.1 Weld appearance at different currents
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Fig.2 Weld appearance at different voltages
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Fig.3 Weld appearance at different speeds
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Fig.4 Weld microstructure at different currents
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Fig.5 Weld microstructure at different voltages
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Fig.6 Weld microstructure at different speeds
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