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Abstract: High pressure, rich gas transmission pipeline requires the development of measuring method of Crack
Tip Opening Angle (CTOA). Using quasi-static tear propagation and specimen of long crack propagation length,
the crack propagation experiment of X70 pipeline steel was conducted. The whole progress of propagating crack
was recorded by camera, the CTOA were directly tracked from the photographs, the behavior of fracture
mechanics of crack propagation was analysised. The test results show that the thinner the ligament thickness is,
the more easily the steady-state crack propagation process of thin ligament is obtained, and the CTOA of
steady-state crack propagation process increases as the ligament thickness increases. CTOA of steady-state crack
propagation process of 4mm and 8mm ligament thicknesses are 7.6° and 11.3°, respectively, and the ratio of crack
propagation length and the ligament thickness are 4 —25 and 4—10, respectively.
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Table 1 Chemical composition of X70 steel

D% C Si Mn P S Cr

Cu Mo Nb Ti \ Ni Fe

a4 0.052 0.21 1.56 0.01 0.001 0.01
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Fig.1 Physical dimension of the specimen
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Fig.2 Load-displacement curve of the 4mm specimen
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Fig.3 Load-displacement curve of the 8mm specimen
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Fig.4 Load-displacement curve of the 10mm specimen
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Fig.5 Propagating characteristics of the 4mm specimen
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Fig.6 Propagating characteristic of the 8mm specimen
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Fig.7 Crack shape of the 1st and 2nd test of the 10mm

specimen



204 T 1%

o

Aty 55 2 10mm R 57 = e R 28 [
J7 AT T AL, Wl 8(a), PRYTSE /D
By, T i DL B (R S
Ji e A g M 2k, i 8(b)Fs. MmN
IENEROES/REINAnR

L

@ (b)
8 Wil JE 10mm BRAFIR 2R =Vl B 15

Fig.8 Images of the 3rd test of the 10mm specimen
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Fig.9 Measured CTOA of the 4mm specimen
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