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Method of Controlling Arc Welding on Ultrathin Board
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ABSTRACT

A positive proportional relation between arc length
and arc illumination was found to apply in arc welding.
By applying this relation, a control technology was
developed that maintains arc length at a constant fixed
value during welding. This enabled control that is able
to maintain a fixed arc length of 1.0 mm or less, which
was not possible with conventional arc voltage control.
As a result, stable, uniform melting was achieved on
ultrathin boards 0.5 mm thick or less by the application
of low-current, low-voltage welding.
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Fig. 1 Relation between arc length and arc voltage
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Table 1 Welding condition

Base material SUS316L
Thickness 0.5mm
Material of electrode Tungsten
Diameter of electrode 1.6mm
Welding current 27A
Welding time 0.25s
Welding method TIG
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Fig. 2 Relation between arc length and diameter of
melting metal

gbobogobboobobooobboo

gboboboboboobooobooboooboobooban
gbobobobooboboobooboobobobobooonoo
goooOoOOoOoQOOoOOoOOOoOODOODOODO Fig.30
gbOmnechoooooobobobobobobooonoo
gboboboboobooooobobobobooboooo
gboobooooooobobo 1somm 00000000
gooobobobooooooobboboooooooboobooo
0 20A000 8125A0000000000000000
ooobooglemmOiDOO0O0O0OO0O0ODOOODODOO
OO0OO00 Table2 0000

TIG welding machine

[~ Electrode cap

lllumination meter

Electrode (Tungsten)
Arc length

Arc

150mm

i
!
: Base material (SUS316L)
i

Fig. 3 Experimental apparatus of arc length change
and arc optical illuminance

Table 2 Condition of arc length change and arc
optical illuminance experiment

Base material SUS316L
Thickness 1.6mm
Material of electrode Tungsten
Diameter of electrode 1.6mm
Extension of electrode 16mm
Distance of electrode 150mm
and illumination meter

Welding method TIG
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Table 3 Result of experiment Driving signal
Arc length at welding current 20A . \‘(
Arc length (mm) 017] 039] o061] 098 S;? "9
llluminance (Lx) 36.7 399 449 564 Welding and
machine down
Arc length at welding current 81.25A Operation instruction
Arc length 0.25 05 1.0 2.0 3.0 Screw—]
(mm) Torch holder _ P
Going [€
llluminance 2006 2650 4620 8315| 12649 up and
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Fig. 8 Form of weld state
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Fig. 13 Relation between gap and arc illuminance
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