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In the automotive sector, the increasing use of composite materials involved the use of modern
and automated production techniques like the Laser Assisted Tape Placement (LATP) which
assure high production rate but induce residual stresses and strains in the manufactured struc-
tures. In the present work, in order to take into account high temperature gradients caused by
the manufacturing process, a three-dimensional thermo-viscoelastic constitutive model for the
unidirectional tape is developed. The Cartan decomposition [1] of the stress and strain tensors
is used under the hypothesis of transverse isotropy in order to link the contribution of the com-
posite material to its constituents (fibers and matrix). This particular decomposition enables us
to assume a fully elastic fibers’ behavior and a temperature dependent visco-elastic behavior for
the polymeric matrix. The presented constitutive model is implemented in an Abaqus UMAT
which is used, following the work presented in [2], to assess residual stresses in the transverse
direction induced by different initial cooling rates imposed on the surfaces of an infinite uncon-
strained unidirectional plate (Figure 1).
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Figure 1: Stress through the thickness in the transverse direction for different initial surfaces cooling rates.
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