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Abstract

In order to analyze the elastic-plastic fracture behavior of a structure, the fracture resistance curve of
the material should be known first. The standard CT specimen was used to obtain the fracture
resistance curves of a piping system. However, it is known that the fracture resistance curve by the
standard CT specimen is very conservative to evaluate the integrity of a structure. Also the fracture
resistance curve is effected by the specimen geometry and the dimensions because of the constraint
effect. The objective of this paper is to be certain the conservativeness of the fracture resistance curve
by the standard CT specimen and to provide an additional safety margin. For these, the fracture tests
using a real pipe specimen and the standard CT specimen test were performed. A 4-point bending jig
was manufactured for the pipe test and the direct current potential drop method was used to measure
the crack extension and the length for the pipe test. Also finite element analyses were performed with
a CT specimen and a pipe in order to prove the additional safety margin. From the result of tests and
analyses of the pipe and the standard CT specimen, it was observed that the fracture analysis with the
standard CT specimen is conservative and the additional safety margin was proved.
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Table 1 Chemical composition of the test material
. Chemical Composition, (wt%)
M : ,
aterial cC | Mn Si P S Ni Cr Fe
SA312 TP304L 0.023 ] 1.44 0.32 0.035 0.006 10.10 18.35 Bal.
Table 2 Details of pipe test specimen
. Outer Diameter, | Wall Thickness, | Current Input, | Pre-crack Angle, Span, (mm)
Material
(mm) (mm) (degree) Outer, Lo Inner, Li,
SA312 60
TP304L 168.3 18.3 50 2800 B 300
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Fig. 5 J-R curve for 0.5T-CT specimen of
SA312 TP304L stainless steel

Table 3 Fracture resistance test results of CT specimen

Specimen Jre C C
Identification Number KI/m’ K/’
CT1 1350.1 951.5 0.55
CT2 1340.2 950.2 0.54
CT3 1243.1 909.5 0.56
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