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Effects of the Carbide Bands on the Mechanical
Properties of GCr15 Bearing Steel
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Abstract: GCrl5 steel is a type of bearing steel used for the core-components of high-end equipment. Due to the non-
uniform distribution of carbides in its microstructure, it exhibits banded structure characteristics, which leads to the anisot-
ropy of its properties. The influence of the quantity and direction (axial and radial) of the carbide bands on the mechanical
properties of GCrl5 bearing steel were systematically studied by taking samples from different positions of the bar for com-
pression tests, and the compression fracture failure mechanisms of GCr15 bearing steel with different carbide band charac-
teristics were analyzed. The results show that the carbide bands in GCr15 bearing steel becomes more obvious from the
edge to the core, and the average hardness increases and the fluctuation range expands. The fluctuation range has in-
creased from 50 HV to 130 HV, which is related to composition segregation, carbide size and distribution. For compres-
sive performance, due to the different distribution of carbides in the axial and radial directions, there are differences in
strength and plasticity, resulting in the axial compressive performance being higher than that of the radial direction. For
the failure mechanism of compression fracture, the axial region mainly exhibits a mixed type fracture mechanism combin-
ing ductile fracture and brittle fracture. The carbide band delays the crack propagation to some extent, thus presenting the
characteristics of ductile fracture. The radial region is mainly characterized by brittle fracture, with numerous cleavage
planes at the fracture surface, which is mainly due to the low plastic deformation capacity affected by the low interface
bonding strength between carbide band and matrix area.
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Fig. 1 Sampling diagram of GCr15 bearing steel hot rolled bar
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Fig. 2 Heat treatment process of GCr15 bearing steel
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Fig. 3 Microstructure of GCr15 bearing steel hot—rolled bars in the axial and radial directions: (a) axial edge, (b) axial at one quar-

ter, (¢) axial core, (d) radial edge, (e) radial at one quarter, (f) radial core
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carbide band of GCr15 bearing steel
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Fig. 7 SEM microstructure of core zone in axial and radial direction of GCr15 bearing steel : (a)-(d) axial; (e)—(h) radial
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Fig. 12 SEM microstructure and EDS surface scanning of fracture section in axial and radial core region of GCrl15 bearing steel :

axial (a) microstructure diagram, (b) carbon, (¢) chromium; radial (d) microstructure diagram, (e) carbon, (f) chromium
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