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Stereological Determination of Strain

from Structural Anisotropy
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It is shown that the strain of a material can be measured, without knowing the size of its un-
deformed state, by observing the anisotropy of its internal structure. The method makes use of

the principle of so called “stereology”. First, the line structure in the plane is considered. Its
anisotropy is characterized by a distribution density, which is related to the number of intersec-

tions of the structure and a probe line randomly placed on the plane. The transformation of the

distribution density due to a deformation of the material is given, so that the strain is deter-

mined from the number of intersections on the probe line. The same scheme is presented for

the line structure and the interface structure in the space as well, and a procedure to determine

the stress is given in terms of observations on probe lines or cutting planes.
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A line element intersects the probe
line when its center falls within the
area of width |sin (@—0)d! along the
line.
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Fig. 3 Normalized data of intersection
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orthogonal anisotropy.
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Fig. 4 The distribution density of line
segments of Fig. 1 obtained by
transforming the curve of Fig. 2.
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