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Abstract

The properties of the free - burning arc (Current, voltage, Current density,
arc intensity, temperatures 1.5 cm from the cathode surface, electric field,
electrical conductivity) were studied for four types of cathode materials, In this
study we used iron, stainless steel, brass, and copper, and the sensitivity of
these properties to gas pressure changes. The pressure was changed between
(2, 4, 6, 8, 10, 12) torr as well as the extent to which these properties were
affected by the change of the distance between the electrodes for distances

(2,4,6,8,10) mm, and we used two gases, Argon and CO, in this research

The results show: That the magintude of current increases with increasing
gas pressure as well as voltage, current density, and electric field, and the
temperature of gas near the surface of the cathode increases and then
decreases with increasing gas pressure, and that the electrical conductivity
decreases with increasing gas pressure , The results showed that the distance
between the electrodes had an effect on the properties of the arc. It was
observed that when the distance increased, the arc discharge current
increased, as did the voltage. The electric field was found to decrease as the
separation distance increased. We have completed the study to study the
effect of corrosion of the cathode electrode for each type of material used. It
has been shown that the type of gas and the pressure and the distance
between the electrodes affect the corrosion of the cathode electrode where
we noticed that the Argon gas is very little corrosion "while corrosion is clear

for CO,
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