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A Developed Method of Measuring Plastic Strain in a Micro-surface
and its Application to Practical Use

Akio Takmorto, Mutsumi Touce, Minoru Akazawa
and Morie YAMAGUCHI

Abstract

Films containing scribed circles of the same size were prepared and used for measurements of large plastic
strain in various sizes of the surface dimension in an aluminum specimen. The circle diameter in each film
was varied from the largest one of two millimeters to the smallest one of ninety microns.

Sensitivity in measuring strain depends on the ratio of the scribed circle diameter to the average grain
diameter of a tension specimen to be tested. The large ratio of nearly one hundred shows the macroscopic
behaviour of homogeneous, isotropic and continuous deformation in a specimen. The small value of nearly
a one-hundredth shows the microscopic behaviour of non-homogeneous, non-isotropic and discontinuous
deformation in a grain. The intermediate value of it in the above two shows the mixture of them.

Application to strain distribution measurements in the non-homogeneous, non-isotropic and discontinuous
deformation of a coarse grain in an aluminum specimen has been performed and results of the non-homo-

geneous strain distribution are given.
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Fig. 1 Specimen used for tensile test.
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Fig. 2 Arrangement of scribed circles used for
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Fig. 3 Correlation between plastic strain obtained
with the scribed circle method and average
plastic strain obtained in the usual gauge length
method for the case of ¢,/d, being eighty-five
(85.0).
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Fig. 4 Correlation between plastic strain obtained
with the scribed circle method and average
plastic strain obtained in the usual gauge length
method for the case of ¢,/d,, being a one-hun-
dredth (0.01).
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Fig. 5 Correlation between plastic strain obtained
with the scribed circle method and average
plastic strain obtained in the usual gauge length
method for the case of ¢;/d,, being unity (1.0).
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distribution and directions of strain measure-
ments performed in an aluminum specimen.
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Fig. 7 Plastic strain distributions along the line of 45 degrees to the tensile axis (45°) in a coarse grain.
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Fig. 8 Plastic strain distributions along the line perpendicular to the tensile axis (90°) in a coarse grain.
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Fig. 12 Distribution of the micro-Vickers hardness
number measured along the line of 45 degrees
from the tensile axis (—45°).
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Fig. 13 Distribution of the micro-Vickers hardness
number measured along the line parallel to the
tensile axis (0°).
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Photo. 1 Interferometeric fringe distribution obtained
on an aluminum specimen elongated to
twenty-four percent plastic strain.
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