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Abstract
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In gas and oil exploration industries as well as refinery and petrochemical industries, it was found
that dissimilar welds of seamless steel pipe grade ASTM A106 and seamless duplex stainless pipe
grade Alloy 2205 are often founded. There are two main problems found in welding. First, the
melting points of A106 and Alloy 2205 are different. This difficulty was reduced in part by
controlling heat input during welding to simultaneously melt both materials using appropriate
welding technique. Second, fusion zone from two dissimilar materials is incompatible in a way that
may cause metallurgical problems. The ER 2209 filler was used in this study to reduce the tendency

of metallurgical problems.

In this research, multipass welding in single V butt joints of A106 and Alloy 2205 pipes were done
by automatic Gas Tungsten Arc Welding (GTAW). Two heat input level during weldings were
completed; e.g. low heat input (108.5 J/cm) and high heat input (128.76 J/cm). To examine
microstructure by optical microscope and to search carbon precipitation along grain boundary by
Scanning Electron Microscope (SEM) with Energy Dispersive Spectrometry (EDS) techniques,

ferrite number for balanced phase, and sensitization of intergranular corrosion was tested.

It was found that the microstructures in heat affected zones of A106/ER2209/Alloy2205 joint
showed large grain sizes and grains oriented in all directions as compared to ones found in base

metal that had uniform grains and oriented in rolling direction. Microstructures of weld metals
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consisted of ferrite and austenite. No martensite phase was found in both heat affected zones and
fusion zones of A106/ER2209 joint. In addition, no carbide precipitation was observed at
A1103;2205/ER2209 joint. Ferrite numbers at weld metal from both low heat input and high heat
input specimens were found highest at root pass zone and lower at cover pass and ferrite number at
HAZ was found decreased. The ferrite numbers obtained from high heat input specimens were
lower than those from low heat input specimens. This was proved to be the reason from different

dilution ratios. There was no defect found in all specimens using radiographic tests.

To examine intergranular corrosion and intergranular stress corrosion cracking tendencies, the
Electrochemical Potentiokinetic Reactivation (EPR) technique was implemented. It was found that
the sensitization was found high in specimens from high heat input and lower in specimens from

low heat input specimens.
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