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Microstructure Analysis and Hardness Test of Laser Alloying on 45 Steel Surfaces

QIU Xing-wu
(Sichuan College of Architectural Technology, Deyang 618000, China)

ABSTRACT: In order to improve the surface properties of 45 steel, alloying treatment was carried out on its surface by
CO, laser. The microstructure and properties of the alloying layer were researched by means of scanning electron microscope
with energy spectrum ( SEM/EDS) , metallographic microscope, X-ray diffractometer and microscopic/Vickers hardness
tester. The coatings of laser alloying layer were constituted by alloying zone, bonding zone and heat affected zone, and the
combination between the coating and the substrate was metallurgical. CryC,, FeNi;, Cr,; G4 and Fe, C were the main phases
in the alloying layer. The microhardness of the laser alloying layer reached 1032 HV, which was about 3.5 times that of the

substrate. After laser alloying treatment, the surface properties of 45 steel were improved and the hardness was significantly

increased.
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Fig. 1 X-ray diffraction pattern of the laser alloying layer
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Fig. 2 Microstructure of the laser alloying layer
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Fig. 3 Microhardness of laser alloying samples
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