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Abstract: To have a better understanding and controlling of the process of cathodic plasma electrolytic deposition, the
effect of technological condition on the process of discharge and deposition during zinc deposition was studied. Surface
morphology and cross section morphology of the deposition layer were observed by SEM and metallographic microscope,
repectiviely, and components and phase of the layer were tested by EDS and XRD, respectively. The results show that
plasma discharge occurs on the cathode when the interelectrode voltage increases to a certain value of about more than
200 V. The initial discharge voltage is related to solvent types and additive amount of the sodium chloride in the electro-
lytic cell, and decreases with increasing additive amount of ethanol and sodium chloride. To realize zinc deposition on the
cathode, the initial discharge voltage should be as low as possible by controlling technological condition, and the inter-
electrode voltage is required to be 10-20 V higher than the initial discharge voltage. By using water and ethanol rather
than only water as the solvent, the cathode deposition is likely to be stable, and the deposition layers are obviously thic-

ker; however, the deposition surface is relatively bulky and less compact.
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Fig. 1 Schematic diagram of the cathodic plasma elec-

trolytic deposition device
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Table 1  Parameters of the cathodic plasma electrolytic
deposition
Parameters Values

Dimension of anode/mm 200X 50X 3
Dimension of cathode/mm @ 2.5X175
Electrode interval/mm 50
Rotating speed of stirrer/ 6

0
(r * min™")
Adding speed of the main salt solution/ _

(mL « min™)
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Table 2 Components and concentrates of the electrolyte

Concentration Values
Cruso, -0/ (g« L7 200
Ce,u on/(mL + L71) 0-700

Crict/(g = L7H 2.0-7.5
Ceongo, /(g L1 12
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Fig. 2 Voltage — current curve in process of cathodic

plasma electrolytic deposition of zinc
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Fig. 3 Phenomena on the cathode as the voltage increases
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Fig. 4 Influence of the additive amount of ethanol on in-
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Fig. 6 Discharge states on cathode under different initial discharge voltages
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Fig. 7 Surface morphologies of Zn formed by cathodic plasma electrolytic deposition
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