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Mechanical Ratcheting Phenomena Based on Natural Strain Theory after Large Simple Shear Obtained by Increasing
Normal Strain on the Tension Side
(Ratchet Pitch under Forward and Reverse Shear Dead Loads)
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Abstract: A lot of studies for the mechanical ratcheting phenomena under an infinitesimal deformation have been conducted,
however, the ratcheting phenomena obtained under cyclic loads after applying a large pre-deformation have hardly been revealed yet.
This paper describes the mechanical ratcheting phenomena after large simple shear when tension-compression repeated loads are
applied to the test specimens with increasing a normal strain toward the tension side while keeping a constant strain amplitude.
Since yield surface expands and center of initial core surface move during the process of applying large simple shear, an anisotropy is
formed on the forward shear side. In the present study, the ratchet pitches are investigated under the experimental conditions of
dead loads on the forward shear side and reverse shear side, which are the same and the opposite to the direction that the anisotropy
of yield surface is formed.
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(a) Forward shear (b) Reverce shear

Fig.1. Mechanical ratchet under cyclic tension-compression.
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Fig.2. Mechanical Ratcheting Phenomena (7* = 80 MPa)
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Fig 3. Mechamcal Ratcheting Phenomena (7*= —80MPa)
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Fig 4 Relation between ratcheting pitch and number of cycles.
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