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Redistribution of Stresses around a Circular Hole in a Strip Subjected to Cyclic Tension
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The change in elasto-plastic stress distribution around a circular hole in a strip during cyclic

loading is analyzed by finite element method. Hencky's deformation theory is combined with an

analytical expression of plastic stress-strain curve for cyclic loading process in which the

change in stress-strain characteristics during cycling are explicitly formulated as a function of

deformation history.

The calculation was carried out successively for tensile half cycle and the following unloading

half cycle up to 6-th half cycle. As a result of calculation the following facts are revealed; The

elements near the hole are subjected to compression after unloading as well as tension in tensile

half cycle, even if the load varies cyclically between a certain value in tension and zero. In

addition, these elements exhibit the cyclic creep, that is, the increase in the average strain during

cycling.
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Fig. 1 Stress-strain curve for cyclic loading and
coordinate system of each half cycle.
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Fig. 2 Relation between equivalent stress and
cumulative equivalent plastic strain for
cyclic loading.
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Fig. 3 Analytical model; a strip with a central
hole subjected to cyclic tension.
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Fig. 5 Distribution of longitudinal dimensionless
stress on the minimum cross section for

preloading.
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stress at the end of half cycle. .
Fig. 7 Stress-strain hysteresis loops of some typi-
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