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Comparision of Enhancement Effect Between Air Pre-oxidation and
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Abstract: 45 carbon steel was selected as the testing material and rapid salt bath pre-oxidation nitriding was compared with
normal air pre-oxidation nitriding. Optical microscopy (OM), X-ray diffraction (XRD), micro-hardness testing,
electrochemical workstation and scanning electron microscope (SEM) were employed to analyze the microstructure, phase,
micro-hardness, corrosion resistance and surface morphology. The results show that Fe;O, phase is formed on the sample
surface after different pre-oxidation process. However, the relative amount of Fe;0, treated by salt bath pre-oxidation is higher
than that treated by normal air pre-oxidation. Meanwhile, the sample treated by salt bath pre-oxidation has higher specific
surface area than that treated by air pre-oxidation, which is beneficial to be reduced. The maximum compound layer with a
thickness of 20.8 pum is obtained after nitriding at 560 °C for 120 min under the optimum pre-oxidation condition of 350 “C and
45 min, which is more than 1.6 times thicker than that by normal air pre-oxidation, and the corrosion resistance treated by salt
bath pre-oxidation is further enhanced.
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Table 1 Parameters of pre-oxidation and salt bath nitriding

process
Pre-oxidation Salt bath nitriding
Process
Temperature/'C Time/min Temperature/’C Time/min
APO 1-0 350 30 560 120
APO 1-1 350 30 560 120
APO 2-0 350 45 560 120
APO 2-1 350 45 560 120
APO 3-0 350 60 560 120
SPO 1-0 350 30 560 120
SPO 1-1 350 30 560 120
SPO 2-0 350 45 560 120
SPO 2-1 350 45 560 120
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Fig.1 XRD patterns of 45 steel samples under different pre-

oxidation process
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Fig.2 XRD patterns of 45 steel samples after salt bath nitriding
under different pre-oxidation process
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Fig.3 Surface morphologies of 45 steel samples under different pre-oxidation process
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Fig.4 Cross section microstructure of 45 steel samples after salt bath nitriding under different pre-oxidation process
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Fig.5 Microhardness profiles of 45 steel samples after salt bath
nitriding under different pre-oxidation process
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Fig.6 Potentiodynamic polarization curves of 45 steel after salt
bath nitriding under different pre-oxidation process
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Table 3  Electrochemistry parameters fitted by potentiodynamic
polarization curve after salt bath nitriding under different pre-
oxidation process

Process Eeon/mV Ion/(MA-cm?)
APO 2-1 -1108 0.328
SPO 2-1 -1 026 0.186
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