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A Study on the Evaluation of the Pipe Fracture Characteristic (I)
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Abstract

Four-point Bending Test(4% %3 A|¥), DCPD
Method(& 7 A A 24, J-R Curve(Tha] # 85 41), Leak-Before-Break( gk 7-41)

In order to perform elastic-plastic fracture mechanical analyses, fracture resistance curves for
concerned materials are required. 1T-CT specimen was used to obtain fracture resistance curves. But
the fracture resistance curve by the IT-CT specimen was very conservative to evaluate the integrity of
the structure. And fracture resistance curve was affected by the specimen geometry and crack plane
orientation. The objective of this paper is to be certain the conservativeness of the fracture resistance
curve by the 1T-CT specimen and to provide the additional safety margin. For these, the fracture tests
using the real pipe specimen and standard 1T-CT specimen test were performed. 4-point bending jig
was manufactured for pipe test and direct current potential drop method was used to measure the crack
extension and length for pipe test. From the pipe and the IT-CT specimen test results, it was observed
that the J-integral of the 1T-CT specimen test at the crack initiation point was very small compare to

that of the pipe specimen test.
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Table 1 Details of pipe test specimen

Material Outer Diameter,| Wall Thickness, | Current Input, | Pre-crack Angle, Span, (mm)
(mm) {(mm) A (degree) Outer, Low Inner, Lin
SM45C 152.5 11.0 50 65 2800 300
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Table 2 Summary of pipe fracture test results
Moment at Maximum Yield Ultimate J-integral at
Crack Initiation, Moment, Strength, Strength, Crack Initiation, | Loading Rate | Load Ratio
(kN-m) (kN-m) (MPa) (MPa) (kJ/m?)
105.7 109.1 635.5 823.5 245.9 Quasi Static | Monotonic
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Fig. 8 Fracture appearance of pipe specimen
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