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Evaluation of fatigue poperties of base and weld metal
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Abstract

The pipelines for natural gas transmission were buried in the ground of 1.5m depth. The
pipelines were continuously subjected to vehicle load and internal pressure change by the
quantity consumed of natural gas.

In this paper, high cycle fatigue properties of natural gas transmission pipelines were
studied. Fatigue specimens were obtained from the base and weld metal of circular pipe.
Fatigue strength increased with increasing yield strength. Especially, the fatigue
strength of base metal was higher than the yield strength of base metal and the fatigue
strength of weld metal by manufactured process of TMCP.
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Table 1. The chemical compositions{wt%) of X65 base and weld metal

Elements C Mn P S Si

Nb

V Ti Cu Al Ni

Cr Mo Ceq.*

Base metal 0.084 1.22 0.014 0.001 0.279 0.046 0.055 0.023 0.019 0.041 0.026 0.030 0.002 0.31
SAW weld metal 0.080 1.36 0.021 0.005 0.393 0.023 0.035 0.012 0.051 0.026 0.018 0.039 0.160 0.36
SMAW weld metal 0.073 1.06 0.022 0.005 0.525 0,021 0.016 0.030 0.024 0.012 0.023 0.046 0.003 0.27
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Fig. 1. Shape of high cycle fatigue specimen
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Fig. 2. Photo of high cycle fatigue test
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(¢) Seam and (d) Girth weld metal
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