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A Study on Fatigue Crack Growth Behavior and R-Curve
Characteristics of Gas Piping Material

J. D. Soen and M, B, Lim
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Abstract @ 3G 365 steel is an important material and used for manufacturing a pressure vessel which the gas
piping. In this investigation, the elastic plastic fracture toughness of this material is evaluated by the unloading
compliance method according to the ASTM EB813 97 and E1152 &7 method on the smooth and side groove 1CT
gpecimmens. The effect of smooth and side groove is studied on the elastic plastic fracture toughness. The side
grooved specimen 18 very useful in estimation of the Jio It is much easier than the smooth specimen to the
onset of the ductile tearing by the R curve method. Besides, it improves the accuracy of toughness values,
decreases a phenomenon of the tunneling and shear lip by the side groove.
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Table 1 Chemical compositions of SG 365(wt%o)

C Si Mn P S
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Table 2 Mechanical properties of material

Yield | Tensile |Elonga| Young “ s Poisson” s
stress | stress tion | modulus

MPa) | MPay | (o0 | Gpa) | TAHO
SGI5| 3% | 560 | 36 | 1% 0.3
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Fig. 1 Geometry and configuration of tensile

specimen
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Fig. 2 Geometry and configuration of compact

tension specimen
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Fig. 4 Relations between J-integral and crack
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Fig. 12 SEM fractograph showing fracture surface
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