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Microstructure and Wear Resistance of Vanadizing Layer on Cr12MoV Steel

WAN Wei, HUANG Jun, LUO Jun-ming
(School of Materials Science and Engineering, Nanchang Hangkong University, Nanchang 330063)

Abstract: To improve the wear resistance and increase the working life of Crl12MoV steel, the vanadizing layer was pre-
pared on surface of Cr12MoV steel by thermal diffusion (TD) salt bath treatment at 950 C for 8 h. The characterization
of the vanadizing layers was performed by scanning electron microscopy (SEM) in combination with energy dispersive
spectrometry (EDS) and X-ray diffraction (XRD), and the wear resistance was detected by fretting wear test. The re-
sults show that an uniform and compact vanadizing layer is formed on surface of Cr12MoV, and the interface between lay-
er and substrate is obvious. The thickness of vanadizing layer was approximately 9. 0 pm. The main phases of vanadizing
layer is VC, phase, and the vanadizing layer has a perferential orientation of (200) and (220) planes. The micro—hard-
ness of vanadizing layer was 2 002 HV, s » which is 2. 88 times of original specimen. During the fretting wear test, the
{riction coefficient of vanadizing layer only is 0. 58, and the wear volume of vanadizing specimen is 0. 29 times of original
specimen with a friction pair of GCrl15 steel ball and the load of 4.9 N at a reciprocating sliding speed of 1.0 m/s for 30
min. The main wear mechanism of vanadizing layer is adhesive wear. As a result, the wear resistance of Cr12MoV steel
can be effectively improved by vanadizing layer, which is prepared by TD salt bath treatment.

Keywords: Cr12MoV steel; TD salt bath treatment; vanadizing layer; wear resistance
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Fig. 1 Thickness and micro - hardness of the vanadized
layer on Cr12MoV steel by TD salt - bath vanadizing at

950°C for different treatment time
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Fig.2 Cross section morphology and EDS of vanadized
layer on Cr12MoV steel by TD salt —bath vanadizing at
950 C for 8 h
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Table 1 ~ Wear results of original and vanadizing specimens
Specimen Width/pm Depth/pm Wear volume/mm?® Volume wear rate/(10™" mm® « m™)
Uncoated 962.493 6.342 0.031 1. 696
Coated 714.995 2.453 0.009 0. 487
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