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Effects of Complex Treatment of Plasma Nitrocarburizing and Plasma Nitriding on
Microstructure and Properties of 45 Steel

MIAO Bin", LI Jing-cai'*?, SUN Quan", ZHAN Xian-xian'>*, HU Jing'*'
(1a. Jiangsu Key Laboratory of Materials Surface Science and Technology, 1b. Jiangsu Collaborative Innovation Center of
Photovolatic Science and Engineering, Changzhou University, Changzhou 213164, Jiangsu; 2. Changzhou SAI FEI SI Sci-
ence and Technology Co. Ltd., Changzhou 213164, Jiangsu; 3. Tlon Technical Furnaces (Wuxi) Co. Ltd., Wuxi 214105, Jiangsu)

Abstract: To further enhance the compound layer thickness and its properties, a complex treatment of plasma nitrocarburizing
and nitriding was carried out for 45 steel. The thickness, phase constituents, cross-sectional and surface microhardness, and
frangibility of the nitrided layer were investigated by means of scanning electron microscopy (SEM), X-ray diffraction (XRD),
microhardness tester and optical microscope (OM). The results show that higher efficiency and better properties are obtained
after the complex treatment for 45 steel. The nitrided layer thickness is increased significantly, and the effective hardening
layer increased above 35 um, nearly doubled. Meanwhile, the frangibility of the nitrided layer is decreased notably. The
relative amount of & phase in the compound layer is increased, but that of y' is reduced.

Keywords: plasma nitrocarburizing; 45 steel; plasma nitriding; compound layer; microhardness
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Fig. 1 Cross section microstructures of 45 steel after different plasma treating process
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Table 1 Compound layer thickness after different plasma treating

process
Process PNCtime  PNtime  Compound layer
/h /h thickness / pm
PN4h 4 6.8
PNC4h 4 06
PNC3h+PN1h 3 1 1
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plasma treating process
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Fig. 4 Surface indentation morphologies of 45 steel under different testing load after different process
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Table 2 Surface microhardness of 45 steel after different plasma
treating process

Process Microhardness / HV ) o5
PN4h 694
PNC4h 708
PNC3h+PN1h 790
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