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A study of gas filling and arc discharge suppression mechanism effective for
interrupting arc discharge at DC high voltage

Yoshida, Kiyoshi
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The electrical contact of the electromagnetic contactor was opened and
closed in the air and hydrogen gas, and the effect of the load condition, ambient gas and gas
pressure on the generated arc discharge was investigated under an AC circuit. Furthermore, the
effect on the contact resistance value was examined. As a result, it was shown that the effect of
suppressing arc discharge is remarkable with hydrogen gas, and that arc discharge can be shortened
with higher gas pressure. Moreover, the contact resistance value was small and stable in hydrogen
gas. In addition, it was found that the inductive load is less effective in suppressing arc
discharge than the resistive load.
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Ag-Ni all igi
Contacts material g-N1 alloy Kirc dursiion e i Me-asured arc waveform by digital
Source voltage E AC 100V (RMS value), S0Hz oscilloscope
Calculated from arc power
Closed current Jo 10A (RMS value) Arc energy Ea
waveform
Ambient gas Air, and H, (Hydrogen) Contact voltage drop 3
Measured 4 seconds after closing
0.05,0.1, 0.3 MPa Ve
Gaseous pressure
(05, 1, 3atm) Contact resistance Re Calculated from V¢ / Io
Measurement Arc Break arc discharge e N
U
Load condition Resistive load ¢ ignition voltage Voltage and current at arc starting
and current
Break timing Random (No phase control, asynchronous with Arc extinction Voltage and current at arc
power supply frequency) voltage and current extinction
Number of measurements 100 times . Phase angle at arc ignition (0 —
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t tincti -
Arc extinction angle Phase angle at arc extinction (0
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