As a result of the analysis, a simplified electric model for the instant total
voltage Ur (in V) can be written as a function of the measured instant current
I (in A) and the measured instant arc length {4 (in mm) in the form

UT(I, lA) =Upo+ Rpl + (Ezo + pZI)lA + (RWO + pW(lCTWD — lA))I. (1)

lerwp is the contact tube to workpiece distance (in mm). Ugg, Rr, E.o, p2,
Rw, and py are constant parameters summarized in table below.

Table 1: Constants of the electric model

part constant | unit value
Electrode fall | Upg \% 13.08
Rp Q 0.0159
Arc column E.o V/mm | 1.213
0z Q/mm | -2.5 107*
Free wire Rwo Q 5.57 10~3
W Q/mm | -4.744 10~4

The equation can be rearranged in a way to present the arc length as a
function of measured voltage and current:

Ur —Uro — (Rr + Rwo + pwlcrwp)l @)

LalUr. D) = E.o+ (p: — pw)l




