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Graphical Abstract 

 

Fig. 1. The distribution of the phase IFe4N, depending by duration t[h], 

after T1 or T2 treatment,    Q = 75 daN, ξ= 10% 

 

Fig. 2. The distribution of the phase IFe4N depending by duration t[h], 

after T1 or T2, Q=150daN, ξ =10% 

 

Fig. 3. Mass loss during wear tests, corresponding to T1 and T2, for a 

normal load Q=75 daN, (10%). 

 

Fig. 4. Mass loss during wear tests, for T1 and T2, Q=150 daN, (10%). 

Abstract 

It was considered a Plasma nitriding applied after a non-conventional treatment realized in magnetic field to a 

steel used in industry, have been studied in this paper. It has been demonstrated that the energy of the magnetic 

field intervenes in the balance of the global power of the phase transformations in solid state altering the 

thermodynamics, kinetics and the mechanisms of  processes, the structures and some properties of the steel. 

The plasma nitriding plant used was the INI 150 Type, made by the Institute of Radiation Physics and 

Technology in collaboration with the "Electrotechnics" Enterprise and the Nuclear Apparatus (ICEFIZ) from 

Romania and was destined for technological research, but can also be used for industrial nitriding of small 

pieces. INI 150 plant was based on the physical phenomenon of a double cathode at plasma (ion) nitriding.  

 After treatments, the samples have been tested using an Amsler stand for wear tests (dry friction) and the 

diffractometric analysis completed this study. 

 Some subjects will be discussed during the presentation how would it be: Considerations regarding the 

evolution of the concept plasma/ion  nitriding, Glow discharge in the case of Plasma nitriding, an Experimental 

part with researches results, Diffractometric aspects, Phases distribution (IFe4N; IFe3N) in the superficial layer 
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 after nonconventional treatment and plasma nitriding process. Due to friction wear tests on Amsler machine, it 

was possible to study the depth distribution of the Fe3N and Fe4N phases in the superficial layer. The distribution 

of Fe3N and Fe4N phases on the plasma nitrided layer is uneven, which demonstrates that, no matter how careful 

we are, the nitriding process does not flow uniformly, being influenced by several factors, especially the nature 

of the nitrided material. It’s important to be remarked the importance of the nonconventional treatment in 

magnetic field applied before plasma nitriding, because after the thermo-magnetic treatment applied basically, 

the hardness of the steel increased with 40% in the case of the non-conventional treatments T2 (alternative 

current - magnetic field) and the micro-hardness of the superficial layer of steel increased with approx. 25% 

after plasma nitriding applied after the thermo-magnetic treatment. This evolution depends on the treatment 

regime applied, comparing to the classic treatment applied. 
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