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The Effects of the Arc Pressure Variation on the Penetration
by the Filler Wire Feed Rate in Pulsed TIG Welding
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Abstract

In the standpoint of the arc pressure, the effects of the filler wire feed rate on the penetration was investigated in
this study. The pure Ar gas was used as a shield gas and the parameters investigated were the welding current and
the filler wire feed rate. By making the experiment on the arc pressure, We could know that the arc pressure was
fluctuated as the depth-into-arc of the tungsten rod. Instead of the filler wire, the tungsten rod was supplied into the
molten pool to make this experiment. Because the filler wire melted in arc and then we couldn't measure the arc
pressure. So, the tungsten rod - the highest melting point - was used. According to the depth-into-arc of the tungsten
rod, the arc pressure could be measured by using the manometer. It was proved that the arc pressure got higher as
the wire feed rate was slow. It is reported the arc pressure is proportion to welding voltage and the square of welding
current. But, in the filler wire TIG welding, we could know that arc pressure was fluctuated as the depth-into-arc of
filler wire was changed. We could measure the arc pressure by the variation of the filler wire feed rate and could
verify that it affected bead shape and penetration
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Fig. 1 Equipment for TIG welding with filler
wire
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Table 1 The condition of TIG welding with filler

wire
Condition 1| Condition I
Base metal Mild steel 150x40x%3t
Angle of tungsten R
45
electrode
Pulse frequency 4 Hz
Welding speed 20 cpm
Dlamete.r of filler 9 1.2
wire
Tave. 130 A
. 300 A
p 200 A
(Ib : 60 A) 200 A
Non-pulse
Angle 20 ~ 25°
Supply Ff" 173 cpm
of filler |  Speed 110 cpm [ Fm | 110 cpm
wire Fs | 74 cpm
Position Forward supply
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Fig. 2 Measuring method of arc pressure in TIG
welding without filler metal

Fig. 3 Definition for the supply position of tungsten
rod in measuring arc pressure
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Table 2 Bead appearance and penetration according
to welding current

Bead
appearance

Peneration

Wire feed rate | Current

Non- {130

pulse | A m”'ﬂ'm
(110cpm) e ,
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Table 3 Bead appearance and penetration according
to wire feed rate in pulsed TIG welding
(Average current @ 130A, Ip : 200A)

Elrgi o | Wire feed
g?sﬁllzr (rate) Bead appearance | Peneration
wire cpm
Fr 173
Fm 110
Fs 74
Non- _
filler

Filter wire

Photo 1 Pulsed TIG bead welding

1,300
By the data ofR.T.C.Chooet al.
Cylindrical electrode® 2.7
Arc length = 6.3 mm /
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Fig. 4 Relation between maximum arc pressure
. i
and welding current square
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p : Density of water (kg/m®)

g : QGravitational acceleration (m/sz)

Ah : Difference of water head (m)
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Table 4 Depth of tungsten rod into arc

Wire feed rate | Depth-into-arc
Photo
{cpm) of tungsten rod
Non-
filler | ° 0 mm
Fs 74 2 mm
Fm 110 5 mm
Ff | 173 8 mm L
—

% Welding direction :
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Table b Difference of water head in manometer
according to the supply position of
tungsten rod

Ah (m)
Position| F¢ Fmn Fs Non-filler
Ip 150A | 0.036{0.040 | 0.050 0.060
Current
Iy 60A |0.016|0.016{0.016 0.020
Wire feed rate
Non—flller Fs Fm Ff
r 3.5
600 ¢ R

43.0
= - / 125 E
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[} B 42.0
?, 450 b g .§
§ : {15 ®
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Depth of tungsten rod into arc (mm)

Fig. 5 Relation of arc pressure and penetration
according to wire feed rate
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Fig. 6 Ralation between arc pressure and penetration
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