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Development of Manufacturing Process of Large Diameter - Heavy Wall Thickness Welded Pipes of
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Abstract

In geothermal power generation which is one of the clean renewable energies without serious
CO, emission, materials having both high strength at relatively high temperature and high corro-
sion resistance are used for casing pipes. For such use, the manufacturing process of large diam-
eter - heavy wall thickness welded pipe of high strength titanium alloy were developed. Alloy
compositions were examined by adjusting that of a high strength titanium alloy, Super-
TIX™S523AFM (Ti-5A1-2Fe-3Mo). As a result of the study, two alloy compositions were selected:
Ti-5Al-1Fe-3Mo0(-0.130) and Ti-5Al-2Fe-1.5Mo(-0.130). After confirming that the materials have
the expected level of mechanical properties, weldability and corrosion resistance, etc. by the labo-
ratory examinations, plates of 17 mm thick, 2400 mm wide and 6m long were manufactured from
1.8ton VAR ingots in an actual plate manufacturing mill (NSSC Yawata). Furthermore, welded
pipes of 17 mmWT, 360 mmOD, 1 m long were manufactured by press bending and high-efficiency
welding process. It was confirmed that the mechanical properties of both base and welded metals
are fully competitive to Ti-6Al-4V ELI and the pipes have good tolerance and no serious defects in
the weld metals.
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Microstructures of the longitudinal section of the annealed
plates which were rolled in the laboratory condition as the
simulation of actual process
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Fracture toughness of the Ti-5Al-2Fe-1.5Mo0-0.130 plate
rolled at actual mill
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formed by press bending
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