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Abstract:
There are represented the results of the investigation of qualitative parameters of
surface layers formed by stepwise carburizing and sulfo-carburizing of steel parts with
the use of the method of electroerosion alloying (EEA) 20 steel. As a result of stepwise
carburizing by the EEA method: the roughness of the surface layer decreases from
Ra=4.79 to Ra = 1.10 μm and from Rz=13.62 to Rz=3.14 μm; the microhardness of the
white layer (near-surface layer of increased hardness) decreases from 950 HV to 720
HV; the increased hardness zone depth decreases from 130 to 100 μm. It has been
stated that at sulfo-carburizing of steel parts with the use of the method of
electroerosion alloying (EEA), the surface roughness and the depth of the layer having a
higher sulfur content increase with increasing discharge energy, and the amount of
sulfur decreases in the very surface and along the depth of the layer while deepening
thereof. As a result of micro-X-ray spectral analysis, it has been found out that on the
modes of the discharge energy values of 0.13; 0.55 and 3.4 J, on the surfaces of 20
steel, there are formed the layers saturated with sulfur having the depth values of ~ 60,
90, and 150 μm respectively. The metallographic analysis of the coatings after sulfo-
carburizing by the EEA method showed that the microstructure obtained consisted of 2
zones, namely, the diffusion zone and the zone of base metal. The durametric analysis
indicated that in the surface layer, there could be distinguished three portions, namely,
the near-surface portion, which was characterized by the lower values of
microhardness, the strengthened layer portion, where the maximum microhardness
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value was observed, and the portion of base metal. The microhardness values of the
zones are determined by the energy parameters of the EEA process. The greater
discharge energy value produces the higher microhardness value for the layer having a
lower microhardness as well as for the strengthened layer.
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I. Introduction
To date, chemical and thermal process (CTP) is one of the most
effective methods for strengthening surfaces of parts to improve their
durability. Such a kind of processing the parts consists in superficial
saturation of metals with different elements. The main types of the CTP
processes are: carburization (saturation of a surface layer with carbon);
nitration (saturation of a surface layer with nitrogen); nitrocarburization
or cyanidation (simultaneous saturation of a surface layer with nitrogen
and carbon); diffusion metallization (saturation of a surface layer with
various metals), etc.
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