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Abstract

Abstract

The liquid micro-discharge plasma carbonitriding technology is a novel surface
modification. Compared to traditional technology, it has several advantages such as
avoiding vacuum equipment, low cost, environmentally friendly and simple process.
So it has many applications in various fields, such as aerospace, automotive, electronics
industry, medical treatment.

The carbonitriding cast iron by the liquid micro-discharge plasma is investigated
with a solution of acetamide and glycerin. The source parameters are as follows:
Current is 3 A, frequency is 100 Hz, duty circle is 25 %. The electrolyte is composed
of 750 mL deionized water, 150 g acetamide and 80 mL glycerin, adding a little sodium
chloride to enhance the conductivity of the solution.

Influence of different treatment time on the characteristics of cast iron is
investigated by scanning electron microscope, X-ray diffraction, microhardness,
electrochemistry testing as well as friction-wear testing. Results show that
carbonitriding layers are formed in several minutes at the current of 3 A. The
morphology of the layer is rough with micro-craters and spheroids. The thickness of
the layer increases as the treatment time extends, while the growth rate of the layer
reduces. The elements of the layer are carbon (C), nitrogen (N) and ferrum (Fe). The
best microhardness and wear resistance performance of treated cast iron occurs after
120-sec plasma treatment. The corrosion resistance of cast iron are most significantly
improved after 60-sec plasma treatment. Moreover, the friction coefficient of treated
cast iron has reduced after plasma treatment. In conclusion, the microhardness, wear
resistance as well as the corrosion resistance of the cast iron are significantly improved

after liquid plasma treatment.

Key words: Cast iron; Plasma; Carbonitriding.
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