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Abstract

The characteristics of low temperature impact toughness and stress corrosion resistance
at boiling MgClz solution of GTA and SMA weld of duplex stainless steels have been
investigated. The impact toughness was highest at the GTAW weld metal and lowest at
the SMAW weld, which was almost the same as that of the SMAW heat-affected zone.

This was attributable to influence of austenite-ferrite phase balance, and the degree and
nature of precipitation that occured during welding. The SCC resistance of the weldments
decreased with decreasing strain rate. And the SCC resistance of the weldments was
slightly higher than that of the base metal, whereas no difference in the SCC resistance

was found between two different weldments.
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Table 1. Welding conditions of GTAW and SMAW
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Fig. 1 Optical micrograph of 22Cr-5Ni-2Mo
duplex stainless steel,
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) Heat Input . Interpass . :‘
Welding method Backing Filler Metal 1
(kJ/mm) Temperature {

GTAW 1.62 99.9% Ar gas 90 22.8.3L :
SMAW 0.93 - 136 22.93LR i
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Table 2. Chemical composition of the base metal and welding consumables.
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:r,,,.,
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Fig. 3 Optical micrographs of weld metal and heat-affected zone. Left : GTAW, Right : SMAW
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Fig. 4 Optical micrographs showing distribution of inclusions in the weld metal close to the weld
interface. (a) GTA weld metal (b) SMA weld metal
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Fig. 5 Microvickers hardness variation across the

weld interface under different welding process.
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Fig. 6 Charpy impact energy as a function of
temperature in the base metal and weldments.
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