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welding device's characteristic diagram
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v-Anode Fall Voltage
v-Positive Space Charge
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L {arc column
or plasma)

UM A anode spot up to 4000 °C
2 K: cathode spot up to 3600 °C
L: ar¢c column or plasma
cathode fali voltage 4500-20000 °C
Ux lplasma
— 1 column voltage
} anode fall voltage
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1. Charged panticles from singular moiecules/atoms:

1. Dissociation 2. lonisation
Nz — N+N N sN e
H: - H+H H ~»H+e
CO, -+ CO+0 Ar 5 Arf+e +16eV

K K +e + 4ev

Fe »Fe'+e+ 7eV

2. lonisation energy of charged panicles of the metai structure under welding conditions

Fe »Fe'+e+ 48eV
Al s Al+e + 40eV
Cu—Cu' +te+ 48eV
mechanism during welding:
shock emission

thermal emission
field emission
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y-Pinch Effect
Y-Mobile Cathode
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Substance chemical MWC
expression cm3/m3 mg/m3
carbon dioxide Chd 5000 9000
carbon monoxide Co 100 110
ozone 0] 0,1 0,2
phosgene cocn 0,1 04
nitrous oxide NOy 5 9
2. Floating Particles
Substance chemical MWC
expression mg/m3
aluminium not yel certain
beryllium 0,002
lead 0,2
cadmium oxide Cdo 0.1
calcium oxide CaO S
iron oxide smoke 15
flourides 2.5
cadmium not yet certain
cobalt 05
copper smoke 0,1
magnesinm oxide smoke 15
TNangancse 5
molybdenum alloys 5
tantalum : 5
titanic oxide TiO) 15
vanadium V7 O3 - Staub 0,1
7ink oxide (smoke) 5

(Taken from "work protection * 1963, H.9, page 216)

Maximal work placc concentrations of different gases and air particles
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2- “The arc”, SZA
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4- “Introduction to gas-shielded arc welding”, SZA

5- Eisenbeis, “The arc”, SLV, 1999
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