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Effect of Notch Location on the Toughness of Narrow Gap Weldment

H. J. Kim*, M.T. Shin* and J. K. Won*

Abstract

This investigation studied the toughness variations in the narrow gap weldment with the mnotch
location. Specimens with the motch at the center of the weld metal showed the lowest toughness.
As the location of notch moves to fusion line, the impact properties impove reaching a maximum at

the fusion boundaries, This improvement in toughness can be explained by the microstructural

feature showing in the narrow gap weldment. “One pass/layer” technique performed in narrow gap

welding results in the increased proportion of refined structure as approching to fusion boundary from

weld center and thus leave 1002 refined structure along the fusion boundary. HAZ also shows 1007%

refined structure with respect to base metal structure accompanied with the significant suppression of

ductile-brittle transition temperature.
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Table. 1. Chemical compositions of base metal (A516 Gr. 60) and weld deposit
c Si Ma P s
Base Metal 0.14 0.26 1.15 0.013 0. 003
Weld Deposit 0.09 0.20 1.20 0.016 0. 008
Designation Notch  Location
c C
Narrow G.W. Method | Conventional Method i enter of Weid Metal
OwmM Quarter - width of Weld Metal
"5'—1 \{/_ 60’\‘/ FL Fusion Line
HAZ Fusion Line + 1Tmm
BM Base Metal
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Fig.1. Comparison of groove geometries, i.e.
narrow gap groove vs, conventional X-
groove,
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Fig. 3. Cross-sectional view of narrow gap
weldment,
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Table. 2. Amount of the refined structure at the
each location

Proportion of

Notch Location refined
structure, (%)
Center of Weld Metal(CWM) 47
Quarter-Width of Weld Metal 62
QWM

Fusion Line(FL) 100
Heat Affected Zone(HAZ) 100
Base Metal(BM) 0
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