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The simulation of progressive delamination in multilayered laminate components requires con-
siderable computational resources. A numerical efficient approach has been employed earlier
[1], utilizing shell elements to model the individual plies and cohesive zone elements (CZE)
in-between. In the present paper, this modeling strategy is adopted and various choices of el-
ement types to represent the plies are studied. Shell elements and continuum shell elements
are combined with CZEs in different ways, Figure 1a-c, and conventional modeling based on
continuum solid elements, Figure 1d, is used as reference solution. The delamination behavior
of these models is quantitatively compared in terms of nonlinear load-displacement curves, de-
lamination area, and energy dissipation. Computation time is also assessed for these approaches
as being considered for simulations of large scale laminated composite components.

Figure 1: Sketch of the modeling strategies of one interface and the adjacent plies; (a) shell elements with finite-
thickness CZE, (b-d) shell, continuum shell, and continuum solid elements with zero-thickness CZE, respectively.
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