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A Study on the Energy Release Rate
of Delaminated Composite Laminates

S. K  Cheong

ABSTRACT

Global postbuckling analysis is accomplished for one-dimensional and two-dimensional delamunations.
A new finite element model, which can be used to model the global postbuckling analysis of one-dimensional
and two-dimensional delaminations, is presented. In order to calculate the strain energy release rate, geomet-
rically nonlinear analysis 15 accomplished, and the incremental crack closure technique is introduced.

To check the effectiveness of the finite element models and the incremental crack closure technique,
the simplified closed-form sloution for a through-the-width delamination with plane strain condition 1s
derived and compared with the finite element result. The finite element results show good agreement
with the closed-form solutions. |

The present method was extended to calculate the strain energy release rate for two-dimensional delami-
nation. For a symmetric circular delamination, the strain energy release rate shows great variation along
the delamination front, and the delamination growth appears to occur perpendicular to the loading direction.

F 871249 ! One-Dimensional Delamination(QatY #3t%2]), Two-Dimensional Delamination(e] &+
Z7+82)), Strain Energy Release Rate(F 3 £ o1 %] %&-E ), Incremental Crack Closure
Technique(FE ¥ 2%)
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