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API X80 Grade Electric Resistance Welded Pipe
with Excellent Low Temperature Toughness
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Abstract:

This paper introduces nature and characteristics of the API X80 electric resistance welding (ERW) pipe. Thick-
walled high strength line pipes are to be increasingly used for high pressure pipeline operation to improve the
transportation efficiency for natural gas and oil. To improve the material properties of hot coil for X80, the effects of
microstructure, chemical composition on strength and toughness were investigated. Based on this study, JFE Steel
has developed low carbon bainitic ferrite steel with fine precipitates and no coarse pearlite and martensite by applying
JFE Steel’s thermomechanical controlled process (TMCP) technologies. Good balance of material properties of base

material and seam weld suitable for low temperature use was obtained.
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Table 1 Chemical composition of the steel used

(mass%)

Steel | C Si | Mn P S Nb Others Py

A |0.06]025]1.62] 001 [0.003]005| V.Ti.Mo |0.16

B |003]023]1.62] 001 [0.002]005|Y> T1» Mol 5
Cu, Ni

P, =C+8i/30+(Mn+Cu+Cr)/20+Ni/60+Mo/15+V/10+5B
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Fig.3 Continuous cooling transformation diagram of steel B
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Fig.5 Relation between precipitated Nb amount and coiling
temperature (0.05%Nb steel)
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Table 2 Girth welding test results

Welding Welding wire | Strength of | Heat input
procedure (Filler) weld metal | (Average)
SMAW: 9 passes Low H overmatch | 12 kJ/cm
7P 690 MPa
Tensile test result
Longitudinal direction +“—>

Tensile strength: 697 MPa
Fracture: Base metal
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Photo3 Microstructure of electric resistance welded pipe

Photo4 Transmission electron microscope micrograph of
electric resistance welded pipe body
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