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Abstract: In order to improve the characteristics of plasma nitriding layer, a novel plasma boron-nitriding is carried out on 42CrMo
steel. The cross-sectional microstructure, phase compositions, cross-sectional hardness, brinell hardness tester and wear resistance of
the nitriding layer are tested and analyzed by optical microscope, XRD, microhardness tester, nitriding layer toughness and friction
and wear tester. The results show that plasma boron-nitriding can significantly increase the thickness of compound layer from 18.78
um to 29.44 um, and saw-tooth vertical wedge appears in the compound layer, which enhances the bonding force between the
compound layer and the matrix. In addition, hard phases FeB and Fe,B are formed in the nitrided layer of the sample after plasma

boron-nitriding, and the surface hardness of the sample is enhance from 750 HV o5 to 1002 HV 5. At the same time, the hardness in

* ER ARRAAES (51774052, 21978025). VL3454 —HULA#RIEBITH (PAPD-3) RN bl dh M B THE (TAPP) BEH)IH .
Fund: Supported by National Natural Science Foundation of China (51774052, 21978025), Priority Academic Program Development of Jiangsu Higher
Education Institutions (PAPD-3), and Top-notch Academic Program Projects of Jiangsu Higher Education Institutions (TAPP).
20210421 W B HIF, 20211202 W FIME ik



52 1 PR fE, S SIS TS RIS R AL RE N RN 171

the same layer depth is significantly improved, and the thickness of the effective diffusion layer is increased from 265 um to 355 um,

that is, the nitriding efficiency is increased by nearly 35%. The wear resistance and toughness of the samples treated by plasma

boron-nitriding is obviously higher than that of conventional plasma nitriding.
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Fig. 1 Cross-section microstructure of samples treated by plasma boron-nitriding(520 °C, 6 h)
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Fig. 2 X-ray diffraction patterns of samples treated by
plasma boron-nitriding(520 °C, 6 h)
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Fig. 5 Morphology of wear mark of samplesafter plasma boron-nitriding treatment (520 °C, 6 h)
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