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Abstract

Earth-orbiting satellites regularly pass from sunlight to shade and back;
these transitions are typically accompanied by significant temperature changes.
When parts of a satellite that are made of different materials are subjected
to large temperature changes, thermal mismatch stresses arise that are a
function of the temperature change and the difference in coefficients of ther-
mal expansion (CTEs) between the two materials. These thermal stresses
are linked to undesirable deformation and, through long-term cycling, fa-
tigue and failure of the structure. This paper describes a type of anisotropic
lattice that can serve as a stress-free adaptor between two materials, elimi-
nating thermal mismatch stresses and their concomitant consequences. The
lattices consist of planar nonidentical anisotropic bimaterial cells, each de-
signed based on a virtual triangle. Physically the cells consist of a triangle
made of material with higher CTE surrounded by a hexagon made of material
with lower CTE. Different skew angles of the hexagon make a particular cell
and the whole lattice anisotropic. The cells can be designed and combined
in a lattice in such a way that one edge of the lattice has CTE that coincides
with the CTE of the first part of the structure (substrate 1), while the other
edge of the lattice has CTE equal to the CTE of the second part of the struc-
ture (substrate 2). If all joints between the parts of each cell, neighbouring
cells, and the lattice and the substrates are pinned, the whole structure will
be free of thermal stresses. This paper will discuss the fundamental princi-
ples governing such lattices, their refinement for special circumstances, and
opportunities for improving the structural performance of the lattices. This
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