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Design and Improvement for Electrical System
for Plasma Nitriding

YU Qiongrong, ZHOU Ming
Physics and Electron Technology College of Hubei University, Wuhan, China

Abstract: The electrical system of equipment for plasma nitriding for Wuhan Shoufa Surface heat treatment
research institute were presented. The electrical system have reserved intrinsic part function that of
15-150KW high-power pulse power source and boosting. And it has appended automatic Control System. It
has an automatic closed-loop control of temperature control and vacuum degree control, can be PID regulator
for temperature and vacuum degree; can be automatic circuit self-check and self-shield; can be continuous
regulator for voltage currents and duty factor of pulse power source; can be storing and retrieving items or
data for historical data; forms for reporting statistics of processing technique; fault self-diagnostics of
equipment; and data transmission of long distance. Immensely to make better performance of ion nitriding
technics and function of plasma nitriding equipment.
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Figure 1. Principle of work for ion nitrding
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Figure 2. I—V characteristic and discharge mode in

infrabar direct-current discharge
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Figure 3. Constitute for ion nitriding equipment
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Figure 4. Structural framing of control system
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Figure 5. One of human machine interface(HMI)
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Figure 6. Communication for PC & PLC with PPI protocols
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