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Assessment of Fatigue Life for Pipeline Welds Using X-ray Diffraction Method
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ABSTRACT The objective of this study is to estimate the feasibility of X-ray diffraction method
application for fatigue life assessment of the high-temperature pipeline steel such as main steam
pipe, reheater pipe and header etc. in power plant. In this study, X-ray diffraction tests using

various types of specimen simulated low cycle fatigue damage were performed in order to
analyze fatigue properties when fatigue damage conditions become various stages such as 1/4,
1/2 and 3/4 of fatigue life, respectively. As a result of X-ray diffraction tests for specimens
simulated fatigue damages, we conformed that the variation of the full width at half maximum
intensity decreased in proportion to the increase of fatigue life ratio.
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Table 1 Chemical compositions of base metals

C | Si|Mn| P S |[Ni [Cri{Mo| W | V |Nb| B N

0.10 {0.22 0.48 |0.017 | 0.006 | 0.18 | 9.11{ 0.47 1.71 | 0.18 | 0.056 | 0.003 | 0.041

Table 2 Heat treatment condition and mechanical properties

Dimension(mm) Heat treatment Mechanical Properties

(‘MTE ) YS | EL E
N :1050C x 1hr, AC a)|(MPa)| (%) | (GPa)
OD 304 x WI 62 | T.'7605C  3hr  AC

674 | 506 |23.6 [192(300°K)
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- Characteristic X-ray : Cr-Ka

- Diffraction plane : (211)
- Tube voltage : 30kV
- Tube current : 10mA

- Scanning speed : 2deg./min
- Time constant : 3sec
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Fig. 1 Variation of diffraction line and FWHM according
to deformation
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Fig. 2 FWHM versus life consumption rate for base metal
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Fig. 3 FWHM versus life consumption rate for welds
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Fig. 4 Calculation of fatigue life consumption rate
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