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Abstract

MIAB welding method uses a rotating arc as its heat source and is known to be efficient in pipe butt
welding. The arc is rotated around the weld line by the electro-magnetic force resulting from the
interaction of arc current and magnetic field.

This paper is concerned with the experiment of initial stage for process control, monitoring for weld
quality, and the design of coil system which is efficient for flux generation and concentration.

A coil system for the generation of magnetic flux was designed and constructed. Magnetic flux density
and arc rotating behavior are important factors in MIAB welding, so the relations between these factors
and process parameters were investigated. Various experiments were performed for the steel
pipes{48 Imm O.D and 2.0mm thickness). The magnetic flux density is increased by increasing exciting
current and decreasing gap size. The maximum of arc rotating frequency is affected by exciting current
and gap size. However, the variations of arc rotating frequency during welding and then the melting
process are mainly influenced by welding current.

Thus, it is considered that the results of this study can be used as important data on the monitoring
for weld quality and the design of efficient coil system.
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Table 1 Experiment conditions for the magnetic flux
density measurement

Exciting current le(A) | Interval L(mm) | Gap Lg(mm)
1.0 10 2.0
1.5 20 3.0
2.0 ' 30 4.0
40 5.0
50 6.0
7.0
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F : Density of force propelling arc

J : Current density

B : Magnetic flux density
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B : Magnetic flux density
I : Arc current
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Table 2 Experiment conditions for the arc rotating
frequency measurement

Welding current I,(A) |Exciting current I,(A)|Gap L,(mm)
400 2.0 2.0
300 1.5 1.5
200 1.0 1
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