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Comparative Study of the Determination Methods of the Initiation
Fracture Toughness of Pipeline Steel Based on the
Single-Edge Notch Tension Test
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Abstract: Fracture toughness is essential to the safe operation of pipelines. The single-edge notch tension (SENT)
specimen has attracted considerable attention because of its low crack tip constraint which is close the actual working
conditions of the pipelines. In this study, the determination method of the initiation fracture toughness of SENT
specimens was investigated. API X65 and API X80 pipeline steels were used as test materials, and fracture toughness
tests were conducted according to the BS 8571 standard. The resistance curve was calculated by the single-specimen
unloading compliance technique, and the initiation fracture toughness values determined by different methods were
compared. The results show that the initiation fracture toughness Jszw, defined based on the stretched zone
width (SZW) , is used as a reference. J,,5; determined by the offset blunting line in the ESIS P2-92, ASTM E1820-
23, and ISO 12135-2021 standards is generally large, and the relative error is more than 100%, which is unsuitable
for determining the initiation fracture toughness of the pipeline steel SENT specimens, while the results determined
by the blunting line without the offset are significantly reduced, which is more reasonable. J;, defined in the BS 8571
standard, whose minimum error is 5% and maximum error is 36%, can provide a more suitable estimation of the
initiation fracture toughness for low-strength and medium-strength steels, such as pipeline steel.
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Tab.l Mechanical properties of pipeline steel

o Py
ok JiE AR5 3 Priinm i AR
oy/MPa o /MPa E/GPa
T60-1 511 593 205
T60-2 533 611 208
T80-1 610 690 204
T80-2 614 730 210
< AN
= l ]
B
a
Q) — 77/ S———— /)
B, s H=10W T oaw

1 k#H SENTIRERE
Fig.1 Schematic of the clamped SENT specimen
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Tab.2 Geometric size and pre-crack information of the
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