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[bookmark: _GoBack]Abstract—A kinematic description of motion that was derived from a Gram-Schmidt factorization of the deformation gradient was recently constructed. Specifically, components of a metric tensor that associate with a convected coordinate system were quantified in terms of physical attributes arising from an upper-triangular decomposition of the deformation gradient. In this paper the authors derived a set of stress/strain base pairs established in this convected coordinate system, but which could be quantified in the coordinate system arising from the Gram-Schmidt factorization. Bijective maps were constructed that: i ) decode the tensor components of a thermodynamic conjugate pair into a set of six, independent, scalar-valued, conjugate pairs, and then ii ) encode this set of scalar-valued thermodynamic variables back into their associated tensor components. Bijective maps were put forward for both two- and three-dimensional analysis. In this paper, an elastic theory is presented that is described in terms of this set of convected base pairs. The model contains the coupling effects of both Kelvin and Poynting. We prove that the Lodge-Meissner effect from rheology and the Poynting effect are the same. Formulations for plane stress, plane strain, and membranes are included.

	Keywords---cubic crystal symmetry, Gibbs-Duhem relation, Kelvin effect, Convected Coordinate System.


