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Effect of Substrate Bias Voltage on Plasma Nitriding Behaviour of AISI 1045 Steel

WANG Liang, LI Yang, ZHANG Dan-dan

(Department of Materials Science and Engineering, Dalian Maritime University, Dalian 116026)

Abstract: A series of experiments have been conducted on AISI 1045 steel using a hollow cathode discharge—assisted plasma
nitriding apparatus with the aim of elucidating the role of substrate bias voltages in plasma nitriding process. Treatments were
carried out in NH; atmosphere of 100 Pa for 4 h at temperatures ranging from 400 to 550 C. The samples were characterized
by optical microscopy, X-ray diffraction and microhardness measurement. The effects of voltage bias on the phase formation,
microstructure and hardness of the samples were also studied by setting the voltage to 0, =50, —100 and —150V. The results
showed that the microstructure and phase constituents of the nitride layers were strongly influenced by the bias voltages. It can
be seen that there is higher hardness with a thicker nitrided layer on the biased sample.
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Fig.1 Schematic of plasma nitriding apparatus
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Fig.2 Optical cross—sectional images of samples nitride at 450 °C (a) and (b) and 550 °C (c) and (d)
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Fig.3 X-ray diffraction patterns of the samples nitrided at
400, 450 and 550 °C for 4 h
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Fig.4 Microhardness profiles of the nitrided samples at
450 °C and 550 °C
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Fig.5 Optical micrographs of the nitrided samples with different substrate bias voltages at 500 C
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Fig. 6 X—ray diffraction patterns of samples under different

substrate bias voltage at 500 C
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Fig.7 Microhardness profiles of the nitrided layers of

samples with different substrate bias voltages at 500 C
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