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ABSTRACT

In this study, SUS304 stainless steel tubes with local sharp-notched depths of 0.2, 0.4, 0.6, 0.8
and 1 mm were subjected to cyclic bending for investigating relative mechanical behavior and
buckling failure. From observing the experimental moment-curvature relationship, when the number
of cycles increased, the bending moment also increased. The relationship became a steady loop after
several bending cycles. In addition, the notch depth had no influence on the moment-curvature
relationship. Regarding the ovalization-curvature relationship, when the number of cycles increased,
it exhibited an increased and ratcheted manner. The greater the depth of the notch, the more
unsymmetrical the ovalization-curvature relationship became, and the greater the increase of the
ovalization. Furthermore, although five local sharp-notched depths were tested, only five nearly
parallel lines were observed for the controlled curvature-number of cycles that produced a buckling
relationship in the log-log scale. The finite element ANSYS software package was used to simulate
the moment-curvature and ovalization-curvature relationships. In addition, this study proposes a
theoretical model for simulating the controlled curvature-number of cycles to produce the buckling
relationship. Through comparison of the experimental data, the theoretical model could appropriately
simulate the experimental findings.

Key Words: local sharp-notched SUS304 stainless steel tubes, notch depths, cyclic bending, moment,
curvature, ovalization, number of cycles to produce buckling, finite element ANSYS
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