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All Position Narrow-Gap MAG Welding for Heavy Wall Structures
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Narrow-gap arc welding is known to be an advantageous welding method compared to welds with V type grooves or
X type grooves. This is because the welding time can be greatly reduced due to less deposited metal and also due to its
capability of automatic, unmanned operation by the simple one pass-one layer method. However, it can also be said that
narrow-gap arc welding is a more difficult method because better techniques will be required to control the arc position
in deeper groove and to prevent weld defects. In recent years, many welding methods with arc oscillation without oscillating
the torch have been developed. Heavy wall welding joints with high reliability can be achieved by these methods. Most of
these methods utilize flat position welding and there are very few cases with other positions. This paper describes an all
position narrow-gap MAG welding process for extra heavy wall structures of approximately 100 mm. By this process,
narrow-gap overhead, vertical and horizontal welding has been made possible by curving the wire at the tip of the torch
and rotating the torch to be left and right for 180 degrees with fine control of weld metal flow by delicate adjustments of
the oscillation i. e. rotation of the torch. This process has already been applied to all position narrow-gap welding of boiler
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pipes and large size pressure vessels with high efficiency and quality.
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Pipes and large size pressure vessels
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Groove desigh for our narrow-gap welding method
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(a) Our narrow-gap welding method for vertical position (b) Its macrostructure (c) Welding under operation for large size vessel (vertical position)
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(a) Welding process of our narrow-gap welding method (b) Welding under operation for pipe in site (all position)
(c) Macrostructure of our narrow-gap welding method (all position)
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(a) Our narrow-gap welding method for horizontal position (b) Welding under operation for pipe in site (horizontal position)
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