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Development of Small Bulge Fatigue Testing Technique Using Small Disk-Type
Specimen
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A new fatigue testing technique with a small disk-type specimen, the small
bulge fatigue (SBF) test, was developed in this study. A finite element analysis was carried out to
optimize the shape and dimensions of a small disk-type specimen with flat and concave surfaces. As

a result, they were finally determined as follows: diameter of gauge area, 1.6 mm; thickness of
gauge area, 0.15 mm; length of clamped area, 2 mm; thickness of clamped area, 0.4 mm; radius of
fillet, 3 mm. It was also confirmed that a cyclic oil pressure could be alternately applied to both
specimen surfaces at the frequency of 10 Hz and maximum pressure of 21 MPa using the newly deveopled
SBF testing apparatus. Subsequently, SUS316 stainless steel specimens were subjected to the
developed SBF test, and it was revealed that there was a good correlation between the results
obtained in this study and those of the conventional uniaxial and bending fatigue tests.
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