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A Study on Bead Height Control of GMAW
by Short Circuit Time Ratio
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ABSTRACT: This paper shows the experimental results controlling the height of surface and back bead in GMAW by analyzing the
unexpected gaps between base metals produced in welding and by controlling welding velocity due to the variation of the gap between base
metals in thin-plate welding. The back bead behavior and burn-through in I-type butt joint CO2 welding of thin mild steel are analyzed in the
views of short circuit time vatio and short circuit frequency. It is shown through experimental consideration that the short circuit time ratio
method is more reasonable than the short circuit frequency method in analyzing the formulation of back bead under changing the gap between
base metals. Based on these results, welding manipulator is designed so as to satisfy the bead height control in real time by measuring the
short circuit time ratio. To show the effectiveness of the developed bead formulation control system, the experiment is implemented under two
welding conditions such as increasing gap from Omp to 0.8mm and gradually increasing gap from Omp to 1.2mn. The experimental results show
that the bead formulation can be controlled uniformly in spite of the variation of the gap between base metals.
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Table 1 Welding condition

Welding current (A) 150 A

Arc voltage (V) 23 V

C.ontact tip to workpiece 13mm

distance

Welding speed 4 .5mm/sec
Omm

Root gap Step up type(0.4~2.0mm)
Puise type(0~2.0mm)

Shielding gas CO. gas

Inverter type
®1.2rnm Flux cored wire

Power source type
Electrode wire

Joint type | type butt joint
Material Mild steel
Base Thickness 32 m
Size 150 mmx100mm
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Table 2 Result of statistic analysis for arc voltage

Short circuit Short circuit

time ratio frequency

Average 28.32(%) 101.26(Hz)
Standard deviation 2.19 13.89
Variation factor 7.73 13.72
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Table 3 Estimation of bead under various welding conditions

Root gap (mm)
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speed(mn/sec)
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