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The effect of shielding gases on the characteristics of super duplex weld metal
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ABSTRACT Super duplex stainless steels have been used for offshore oil and gas piping
systems which are subject to corrosion atmosphere, because they have excellent resistance to
Stress Corrosion Cracking (SCC) and Pitting corrosion and high strength/weight ratio. Normally,
the welding for duplex stainless steels has been performed using GTAW with Ar shielding
gas. However, in case of using Ar as shielding gas, the corrosion resistance at root weld metal
will be deteriorated due to loss of nitrogen from weld deposit during welding. It is well
known that the corrosion resistance of super duplex stainless can be restored by addition of
nitrogen as shielding gas.

In this study, we made super duplex welding with using several kinds of shielding and
purging gases and investigated the relationship between shielding gas and corrosion resistance.

Consequently, it was shown that corrosion resistance of weld deposit can be restored by
addition of N as shielding gas.
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Table-1, Chemical compositions of base metal
& Filler metal

F8 34 E(wt%)
Cr Ni | Mo N

PREN

A | A7T90-S32760 (2524|695 | 368 | 028 | 42

8714 | 25Cr-10Ni-4Mo | 25.28 | 943 | 395 [0.229 | 42

Table-2, Shielding gases and welding

parameters
BE 7hx £ A |43 99 | 3¢
Shielding | Purging | % ¥ | &A | (kJ/cm) | &%
Case-1 Ar Ar
Case-2 | Ar+2Nz | Ar+2N; |GTAW| 5G | 59-15 {’;gi‘c‘
Case-3| Ar+3Nz | Ar+3N2
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Fig-1. N-content in weld deposit
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Photo-1. microstructures & ferrite contents
at root weld area
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Fig-2. The relationship between CPT and
N-content
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