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Summary: Residual stresses in polycrystals arise because of anisotropic thermal expansion of constituent
crystals. Due to the random crystal arrangement, the internal stresses also become random quantities,
which have to be described by probability distributions or statistical moments. Conditional ﬁrst order
moments (averages) and second order moments (ﬂuctuations) can be derived if the elastic energy stored
in the residual stress ﬁeld is known. By applying the Green function method, an analytical expression
for this energy is obtained under some mild assumptions concerning the neglected elastic anisotropy and
crystallographic correlations between the crystals. From the stored energy we calculate the average crystal
stresses as depending on shape, orientation and polycrystalline texture. Furthermore we obtain a scalar
second order moment of the residual stress, which also depends on grain shape and texture. The results
are evaluated for alumina ceramics and zircalloy.
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