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Discussion on Plastic Strain Measurements and an Application of the

Developed Scribed Circle Method to Shear Strain Measurements of a

Micro-surface

Akio TAxIMoTO and Mutsumi TOUGE

Abstract

The best method, avairable at present, of measuring the largest plastic strain in the smallest area

of a specimen surface is discussed on the developed scribed circle method presented in the previous

report, the strain gage method and three different X-ray methods of diffraction profiles, Debye

films and the residual stress measurement. The developed scribed circle method is found to be the

best one among the above,

The application test of this method to measure large shear strain in a micro-surface was

performed on a thin walled tube specimen of aluminum. Shear strain of nearly forty percent

was measured with sufficient accuracy and that of nearly ninety percent was possibly obtained

within a five percent off the condition of pure shear,
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Fig. 1 Thin walled tube specimen of aluminum,
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Fig. 2 The relationship between the output strain

obtained by the strain gage and the input strain
by the differential transformer (D.T.F).
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Fig. 3 Line broadening and spot diffusing in X-
ray Debye rings photographed at different
applied plastic strain in aluminum tensile
specimens,
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Fig.4 Variations in broadening and the height of
peak intensities in X-ray diffraction profiles
obtained in aluminum specimens strained
plastically in tension,
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Table 1 A comparison of the smallest limit in a micro-surface and the range of strain measurable

in each strain measurement : the scribed circle method developed here, commercial strain gage

method and three different X-ray methods,
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Note : A star mark indicates the data obtained in the experimental

shear strain measurements using 10~20 scribed circles,
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were shown on an aluminum thin walled tube
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