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Effect of Up-and-Down Torch Oscillation for Providing Uniform Heat Input
along the Sidewall of Gap on Ultra Narrow Gap Welding

Doo-Young Kim* and Suck-Joo Na*
*Department of Mechanical Engineering. KAIST, Daejeon 305-701, Korea

Abstract

Narrow gap welding has many advantages over conventional V-grooved butt welding such as high productivity, small
deformation and improved mechanical property of joints. With narrower groove gap, less arc heat input is expected
with all the other advantages of narrow gap welding. The main defects of narrow gap welding include the lack of
root fusion, convex bead surface and irregular surface, all of which have negative effects on the next welding pass.
This paper suggests an up-and-down torch oscillation for ultra narrow gap welding with gap size of 5mm and
investigates the proper welding conditions to fulfill the reliable and high welding quality.

First, GMA welding model was suggested for ultra narrow gap welding system with Halmoy's model referenced for
wire melting modeling. And the arc length in ultra narrow gap was defined. Secondly, based on the experimental
results of up-and-down torch oscillation welding, phase shift of current and wire extension length were simulated for
varying oscillation frequency to show that weld the bead shape in ultra narrow gap welding can be predicted.

As the result, it was confirmed that reliable weld quality in ultra narrow gap welding can be achieved with
up-and-down torch oscillation above 15Hz due to its ability to provide uniform heat input along the sidewall of gap.

(Received February 10, 2003)
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IFig. 2 Definition of arc length in ultra narrow
gap welding

Table 1 Parameters used for numerical analysis
of arc characteristics

1“ 400 A
Welding Vi 357 mm/s
conditions CTWD 28 mm
LDU 25 1M
Ve 3B/YV
Power source ;
and cable LitLy 0.002 H
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Vao 15.22 V
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A]‘
‘ Ea 0.6315 V/mm
o 1.02x10° ©/mm
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Fig. 4 Arc images in ultra narrow gap welding
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