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Arc Discharge and Its Application
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Fig. 2. Voltage distribution along arc.
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Fig. 3. Temperature field of gas-tungsten-arc in
Ar.
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heavy particle temperature in low preesure plasma.
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Fig. 5. Induced gas flow due to expansion of cur-
rent path.

Table 2. Characteristics of electrode current density.

Nonthermionic arc cathode >1010 A/m?
Thermionic arc cathode ~108~8'A/m?

Glow discharge cathode ~10%~7 A/m2(1 atm)
Arc anode ~10979 A/m?

Table 1. Physical parameters of plasma state.
Type Electron density Electric field Pressure Electron temperature Gas temperature
P cm™ %) (V/em) (Torr) e (K) (T K)
Thermal plasma Arc >10% <20 >100 ~10* ~10*
Glow 109~1012 50~1 000 <100 ~104 ~7X10%
Low temperature plasma "
Corona <1016 >2x104 >100 ~10
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Fig. 6. Temperature for thermionic emission at
various current density levels.
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Spraying conditions

Coating
Plasma stream
Workpiece
oTemperature
sResidual Spraying material
stress control oSize of the powder particles
oParticle

oParticle shape
oParticle diameter
oParticle size distribution

quenching rates

oDistance between the nozzle exit and the substrate

oRelative movement between the substrate and the torch
oAmbient atmosphere or controlled atmosphere gas
oMethod cooling of the substrate

oPhysical and chemical properties of the powder
(melting point, thermal conductivity, etc.)

Power and energy

eVoltage
oCurrent intensity
oNature of the plasma

oFlow rate of the gas

oNature and design of
= the electrodes of the
plasma torch

i

_JL

Powder feeder

°Nature and mass flow
rate of the carrier gas
of the particle
oPowder mass flow rate
°Location and inclination
of the powder injector
°Number of powder
injectors
oPowder injection velocity

Fig. 10. Controlling factors of plasma spraying.
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