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A Study of Arc Modeling and Heat Input Distribution on the Surface

during Torch Weaving in Gas

Yongjae Kim*, Sehun

ABSTRACT

Metal Arc Welding

Rhee**

In torch weaving in arc welding on V groove, the heat input distribution on groove surface is a main factor

determining the bead shape and the weld quality with and without the weld defects such as undercut, overlap, etc.

this study, we calculate the heat input varying with the welding

In
current, arc voltage, welding speed and the torch

weaving condition using numerical method. And we investigate the heat input distribution on groove surface while

applying the various grooves having 2 dimensional heat sources.
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V = mean arc voltage

I = mean welding current
L, = arc length

Voc = open circuit voltage
R = circuit resistance

H = circuit inductance

L, = wire extension

B, = wire melting rate

F, = wire feed rate

L = contact tube to work-piece distance, CTWD
x = weaving direction axis
y = weld line axis

z = CTWD direction axis
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3t), Heat

v, = velocity of x axis direction

v, = velocity of y axis direction

v, = velocity of z axis direction

V,. = welding speed

v, = velocity of torch on groove

6 = groove angle

W = weaving width

f = weaving frequency

p = penetration depth

R = radius of heat input

n = arc efficiency

© = heat input

r = distance from center of heat input
k =distribution coefficient

Vo, a, B, a, b,s,m Ky, K|, K, = constants
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Table 1 Specification of laser displacement sensor

Item Description
reference distance 100mm
measuring range + 40mm

semi-conductor laser

L.
aset (wave length 780nm)

Spot diameter 1.0mm x 2.0mm

Resolution 10 uym ~ 180 um (40 pm)

response frequency 18 Hz

laser sensor

Fig. 1 Configuration of CTWD measurement system
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Fig. 3 Projected weaving trajectory on V groove
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