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A Study on a Relationship Between the Surface Roughness of Fracture
CT Specimen Broken by Fatigue Crack Growth and the Moments
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| Abstract Wf

Fatigue crack growth caused by surface defects is one of the most important subjects for the evaluation and the
assurance of safety in pressure vessels, piping systems, LPG/LNG fuel tank and other various structures. So, this
paper aims to investigate the relationship between the surface roughness of fracture CT specimens and the moments
on the specimen when doing fatigue test for the evaluation and the assurance of safety of structures from fatigue
crack deconstruction. In this experiment, the CT specimens were loaded by a fatigue testing machine with changing
loads until they are broken. The surface roughness of the fracture CT specimens was measured using 3D precise
shape measuring equipment and digital holography. As a result of this study, It was identified that the average
roughnesses are similar at the positions that has a same moments by comparing the results with the moments on
the specimen according to the position.
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Fig. 1 Digital holography recording and reconstruction
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Table 1 Mechanical properties of specimen
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Fig. 2 Shape and dimensions of CT specimen
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Fig. 3 Experiment setup for fatigue test
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Fig. 4 3D precise shape measurement
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Fig. 5 Location of measurement area
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Fig. 6 Schematic of reflected Michelson interferometer
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Table 2 2D and 3D images acquired from SIS1000
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Fig. 7 Average surface roughness by fatigue force
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Fig. 8 Distance and vector of fracture CT specimen

Table 4 Moments by forces at each position (kN-m)
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Fig. 9 Average surface roughness with same moments
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