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Influence of glycerin concentration on
plasma electrolytic saturation process of stainless steel surface
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(1. Key Laboratory of Beam Technology and Materials Modification, Ministry of Education,
College of Nuclear Science and Technology, Beijing Normal University, Beijing 100875, China;
2. Beijing Radiation Center, Beijing 100875, China)

Abstract: The rapid carburizing process of plasma electrolytic saturation in 50%—90% (volume fraction) glycerin
aqueous solution on 304 stainless steel surface was investigated. The microstructure, phase component and microhardness
of carburizing layers at different glycerin concentrations and voltages were analyzed. The results show that by increasing
the glycerin concentration, the saturation voltage is improved, meanwhile the thickness and microhardness of carburizing
layer are increased, and the maximum microhardness is up to 762HV. In addition, the expanded austenite (yc) content in
the carburizing layer increases greatly with the increase of glycerin concentration, but the carbide content reduces

correspondingly. It is found that the carburizing layer obtained at 350 V and 80% glycerin (volume fraction) has better

property.
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Fig. 1 Cross-sectional microstructures of carburizing layer in
50% glycerin aqueous solution at different voltages: (a) 170 V;
(b) 190 V; (c) 210 V
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Fig. 2 Cross-sectional microstructures of carburizing layers in
70% glycerin aqueous solution at different voltages: (a) 220 V;
(b) 280 V; (c) 300 V
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Fig. 3 Cross-sectional microstructures of carburizing layers in
80% glycerin aqueous solution at different voltages: (a) 280 V;
(b) 300 V; (¢) 350 V
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Fig. 5 XRD patterns of plasma electrolytic carburizing layers

at different voltages in 50% glycerin aqueous solution
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Fig. 6 XRD patterns of plasma electrolytic carburizing layer

at different voltages in 70% glycerin aqueous solution
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Fig. 7 XRD patterns of plasma electrolytic carburizing layer

at different voltages in 80% glycerin aqueous solution
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Fig. 8 Microhardness profiles of carburizing layer formed in

70% glycerin aqueous solution at different voltages for 3 min
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