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Evaluation of Failure Behavior of a Pipe Containing
Circumferential Notch-Type Wall Thinning

Jin-Weon Kim and Chi-Yong Park
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Abstract

In order to evaluate a failure behavior of pipe with notch-type wall thinning, the present study
performed full-scale pipe tests using the 102mm, Schedule 80 pipe specimen simulated notch- and
circular-type thinning defects. The pipe tests were conducted under the conditions of both monotonic
and cyclic bending moment at a constant internal pressure of 10 MPa. From the results  of experiment,
the failure mode, load carrying capacity, deformation ability, and fatigue life of a notch-type wall
thinned pipe were investigated, and they were compared with those of a circular-type wall thinned pipe.
The failure mode of notched pipe was similar to that of circular-type thinned pipe under thé monotonic
bending load. Under the cyclic bending load, however, the mode was clearly distinguished with
variation in the shape of wall thinning. The load carrying capacity of a pipe containing nctch-type wall
thinning was about the same or slightly lower than that of a pipe containing circular-type wall thinning
when the thinning area was subjected to tensile stress, whereas it was higher than that of a pipe
containing circular-type thinning defect when the thinning area was subjected to compressive stress. On
the other hand, the deformation ability and fatigue life of a notch-type wall thinned pipe was lower
than those of a circular-type wall thinned pipe.
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Table 1 Chemical composition of pipe material

Chemical C Si Ma P S

Composition
w/o 0.19 { 0.21 | 0.59 {0.0015]0.0011

Table 2 Tensile properties of pipe material

Yield Stress,
o y(MPa)
302.0

Ultimate Stress,
ag u.s(MPa)

449.8 30.1

Elongation, %
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Fig. 2 Schematic diagram of pipe test loop

Table 3 Matrix of full-scale pipe tests and failure mode

Spec. ID | d/tn| O /7w L(mm) | P(MPa)
SP-11 Notch
SP-12 25
SP-13 200
SP-14 0.25 Notch
SP-15 25
SP-16 200
SP-37 Notch
SP-01 [0.623 25 10
SP-04 200
SP-38 030 oteh
SP-05 25
SP-08 200
SP-35 Notch
SP-23 0.50 25
SP-24 200

Loading Type Observed Failure Mode

Tension Cracking (Cir.)
Tension Cracking (Cir.)

Tension Ovalization
Compression Local Buckling
Compression Local Buckling
Monotonic Compression Local Buckling
Tension Cracking (Cir.)
Tension Cracking (Cir.)
Tension Cracking (Cir.)
Compression Local Buckling
Compression " Local Buckling
Compression Local Buckling
Tens.+Comp. Cracking (Cir.)
Cyclic Tens.+Comp. Cracking (Cir.)
Tens.+Comp. Cracking (45° )
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