
Inequalities on dilute composite matertials and
Eshelby’s conjecture

Hyundae Lee
Inha University (hdlee@inha.ac.kr)

We make progress towards proving the strong Eshelby’s conjecture in
three dimensions. We prove that if for a single nonzero uniform loading the
strain inside inclusion is constant and further the eigenvalues of this strain
are either all the same or all distinct, then the inclusion must be of ellipsoidal
shape. As a consequence, we show that for two linearly independent loadings
the strains inside the inclusions are uniform, then the inclusion must be of el-
lipsoidal shape. We then use this result to address a problem of determining
the shape of an inclusion when the elastic moment tensor (elastic polariz-
ability tensor) is extremal. We show that the shape of inclusions, for which
the lower Hashin-Shtrikman bound either on the bulk part or on the shear
part of the elastic moment tensor is attained, is an ellipse in two dimensions
and an ellipsoid in three dimensions.1
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