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Development of the CO, Inverter Welding Controller
for Compensation of Voltage Loss

Jong-1l Bae®

ABSTRACT

In a CO; inverter welding machine, stable arcs can be generated and a welding performance that is a goal of
welding can be improved when stable electric power with a low voltage and a high current is supplied to a
electrode that is the secondary part (output load terminal) and the base metal. For such a stable power supply,
therefore, the AC arc welding machine, the thyristor welder, and the inverter welder have been developed in
order according to development of the power electronics techniques. Up to now, the thyristor welding machine is
still broadly used but the application volume is gradually reduced by development of the inverter welder.

Because the welding performance of the inverter welder is very good and the weight and size of the welder
is remarkably light and small. The final goal of this research is to develop the voltage loss compensator that is
a drawback of the inverter welder and improve the welding performance using the developed compensator.
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Fig. 1 Circuit diagram of the proposed CO’ inverter welder and controller
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Table 1 PCB for controller of setting part
Multi-functional PCB

Type Standard Remark
Carrying Inverter Welder 90mmx110mm SCH Design
Air Plasma Welder 100mmx110mm  SCH Design
CO2 Inverter Welder 120mmx110mm  SCH Design
Inverter Welder 90mmx110mm SCH Design

Table 2 PCB for controller of control part

Multi-functional PCB

Type Standard Remark
Carrying Inverter Welder 80mmx100mm SCH Design
Air Plasma Welder 120mmx110mm  SCH Design
CO2 Inverter Welder 60mmx110mm SCH Design
Inverter Welder 80mmx110mm SCH Design
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Table 3 PCB for controller of setting part

POLY PCB
Type Standard Remark
Carrying Inverter Welder ~ 90mmx110mm  SCH Design
Air Plasma Welder 100mmx110mm  SCH Design
CO2 Inverter Welder 120mmx110mm  SCH Design
Inverter Welder 90mmx110mm  SSCH Design

Table 4 PCB for controller of control part

POLY PCB
Type Standard Remark
Carrying Inverter Welder 80mmx100mm SCH Design
Air Plasma Welder 120mmx110mm  SCH Design
CO2 Inverter Welder 60mmx110mm SCH Design
Inverter Welder 80mmx110mm SCH Design
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Fig. 2 Gradient curve of welding current based on
the proposed control circuit
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Table 5 Line gap of PCB interfereed by welding
current on circuit
) Classification Thickness Line Gap
AC - AC 0.2mm Poly Type 3mm
e DC - DC 0.2mm Poly Type 3mm
AC - DC 0.2mm Poly Type 4mm
Table 6 Relation between wire diameter and current
R 2 EUlO OEDS GR‘
e Wire Diameter [mm] Load Current [A]
159
N | leTt Wire Diameter 08 ~ 1.0 75A ~ 175A
wT ) Wire Diameter 12 125A ~ 300A
Fig. 5 Switching circuit for 500A Wire Diameter 16 150A ~ 500A
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Fig. 6 Integrated circuit diagram of the a welding machine and the proposed controller
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Table 6 Relation between wusing used current and
permissible ratio

Permissible Current

Used Ratio
200A 350A 500A
60% 200A 350A 500A
70% 180A 320A 460A
80% 170A 300A 430A
90% 160A 280A 400A
100% 150A 270A 380A

Table 7 Gap between material and tip

Wire Diameter [mm] Gap [mm]
09 ~ 1.0 10 ~ 15

1.2 15 ~ 20

1.6 25 ~ 30
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