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The Shape of Mechanical Hysteresis Loop, its deformation due to Stress

Repetition and Resulting Increase in Flow Stress

(Part 1. Experiment)

By Fujio NAKANISHI, Yasuo SATO and Fumio NAGAI

Experimental results of the hysteresis loops during repeated torsion, pure
shear and tension are presented in this paper.

The following ovservations are made:—

1. The stress-strain relations in reloading and unloading are symmetric.

2. The hysteresis loop is composed of several sections. For instance, the
reloading or unloading curve in torsion has three straight sections and shows
bends at stresses of one third and two thirds of the flow stress, Fig. 1 and 2.

3. The beginning section of reloading curve is elastic while the slopes of
the other lines vary as the stess is repeated thus resulting in a change in the
shape of the loop.

4. The stress repetition produces an increase in the stress for the com-

mencement of plastic flow, but this effect vanishes as the plastic flow is continued,
see Figs. 4 and 11.
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The Shape of Mechanical Hysteresis Loop, its deformation due to Stress

Repetition and Resulting Increase in Flow Stress
(Part 2. Theory for Torsion)
By Fujio NAKAKISHI

The observation that the beginning straight section of the hysteresis loop has
the slope of G, the shear modulus, and the slopes of the second and third sections
are 0.84G and 0.64G is found to be in accordance with the result from the
previous theory of plasticity proposed by the author, if the present strain is
considered to be a combination of pure shear aod rotation, The slopes tend to
0.94G and 0.84 G respectively as the stress is repeated; this is expected from
the theory by supposing that the strain changes into simple shear. The rise in
the stress for the commencement of plastic flow due to stress repetition is also
quantitatively predicted from the theory by allowing for the change in the type

of strain.
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