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Effect of Laser Power on Microstructure and Properties of Laser Cladding
Fe-Co-B-Si—Nb Coatings
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Abstract; The Fe-Co-B-Si-Nb alloy coatings were cladded on the mild carbon steel surface by a high power
diode laser. The phase aggregate and microstructure were analyzed by X-ray diffraction(XRD) and scanning
electron microscope(SEM) , respectively. The size of coatings was measured by optical microscope, and mi-
crohardness was assessed using Vickers microhardness tester. The effect of laser power on coatings was stud-
ied. The results show that the coating dilution increases with increasing laser power when the other parame-
ters are fixed. When the laser power was 1 050 W, an amorphous phase occurred in the coating. Granular
crystals and a large grey area were observed in the middle of the coating. With increasing laser power, crystal-
line phases in the coating gradually increased and snow-like crystals were formed in the middle of the coating.
The microstructures on the coating — substrate interface were plane crystal and columnar — dendrite crystals,
which exhibited obvious extensive growth characteristics. The hardness of the coating decreased with increas-
ing laser power.
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Table 1 Parameters of laser cladding

Laser Size of
Feeding rate Shielding gas
Samples power laser beam
/(g +min ') /(L+min ")

/W /(mmX mm)
1 1050 15 15 3.3X2
2 1150 15 15 3.3X2
3 1250 15 15 3.3X2
4 1350 15 15 3.3X2
5 1450 15 15 3.3X2
6 1600 15 15 3.3X2
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Table 2 Size of laser cladded coating with different laser

power

Laser power Width  Height Molten substrate

Samples
P/W W/um H/um deplh h / pm
1 1050 3127.72 275.43 33.92
2 1150 3248.24 316. 14 43.42
3 1250 3339.88 302. 60 47.49
4 1350 3427.44 312.07 77. 34
5 1450 3427.66 286. 30 95.02
6 1600 3473.93 346. 00 141. 17
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Fig. 1 Dilutions of laser cladded coating with different la-

ser power
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Fig. 2 X-ray diffraction patterns of laser cladded coating

with different laser power
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Fig. 3 Microstructures of the laser cladded coatings in the center region
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Fig. 4 Microstructures of the coating—substrate interface
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Fig. 5 Microhardness distribution of laser cladded coating

with different laser power
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