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Mechanical Ratcheting Phenomena after applying Large Pre-deformation of Uniaxial Tension using Natural Strain
(Ratcheting Pitch under Tensile Dead Load obtained by Increasing Strain Amplitude in Alternated Shear Loads)
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Since the anisotropy progress with an increase of the pre-deformation of tension, a center of a yield surface moves

toward the tension side and then the back stress is formed at the side of the pre-deformation applied. Hence, not only the value of

dead load for tension but also the value the back stress is closely related to the mechanical ratcheting behavior.

In the present study,

the experiments are conducted with the condition that the size of strain amplitude is increased in each cycle, and the relation between

strain amplitude during alternating shear loads and ratchet pitches will be revealed.
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(a) Devietoric stress-strain diagram (b)Stress space
Fig.1. Back stress generated after pre-deformation of large tension
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Fig.2. Relation between strain amplitude and ratchet pitch.
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Table.1l. Exp. conditions 1. Table.2. Exp. conditions 2.

Dead load |Incriment of strain Dead load |Incriment of strain
S* [MPa] [ampritude de, * [-]1| |S,* [MPa] [ampritude Aey * [-]
0 0
40 40
100 60
60 70
80 100
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Fig.3. Mechanical ratchet (ex"=100x [-])
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Fig.4. Mechanical ratchet (S:"=60 [MPa])
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Fig.5. Relation of ratchet pitch and number of cycles N (S:"=60)
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