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Development of High Strength Seamless Pipes of X90-X100 Grade for Linepipe and Riser Application
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Abstract

With the increasing strong demand for the development of oil and gas fields in ultra-deepwater,
offshore applications with higher strength are required. In addition, fatigue properties of parent
pipe and welding joints are required for riser systems as cyclic stress is applied marine phenomena.
Ultra-high strength seamless pipes of X90 and X100 grades have been developed for deepwater or
ultra-deepwater applications. In order to assess the applicability of X90 parent pipe and welded
joints for riser applications, high cycle fatigue testing and fatigue crack growth rate testing was
conducted. This work was performed with Engineering Critical Assessment (ECA) for riser
applications by using the material and fatigue properties of X90 parent pipe and welded joints.
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Weld metal FL FL+Imm | Visible HAZ
(mass’o) CTOD 0.16 0.33 0.57 0.86
C Si Mn Cr Mo Others Pcm . . . .
0.04 02 values 0.14 0.47 0.60 0.81
U030 | 21 03 | 07 | TiCaAletc. |
0.06 LCaAlete. |00y (mm) 0.21 0.50 0.68 0.83
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Example of mechanical properties of trial production of seamless pipes
Grade and size of pipes Tensile properties CVN properties
Grade OD (mm) WT (mm) Direction ™! YS (MPa) TS (MPa) YS/TS (%) |Elongation (%)| VvE-20°C (J)
L 664 730 91 42 R
X90 3239 20
T 664 727 91 25 258
L 719 822 87 40 -
X100 3239 20
T 737 832 89 21 185
L 750 812 92 45 -
X100 3239 25
T 735 798 92 23 269
*1 L: Longitudinal direction, T: Transverse direction
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Welding procedures of X90 SAW joints

Pre-heat temp. | Interpass temp. GTAW for root and hot passes SAW for fill and cap passes
Consumable Consumables
- — Ave. heat input - — Ave. heat input
. 5 Wire Wire dia. Wire Wire dia. Flux

121°C Max. 260°C - -

AWS A5.28 Fluoride basic

1.0 mm 1.06 kJ/mm Metal cored 2.4 mm 1.22 kJ/mm

ER100S-G flux system
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YS (MPa) TS (MPa) YS/TS (%) El (%) CVN absorbed energy, min./ave. (J)
645 786 82 26.8 Notch Weld metal FL FL+2mm | FL+5mm
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o 250 —_
kS F e — ] . .
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