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Analysis of the effect of presence of damage patterns and sizes on the mechanical
response of light aircraft wing composite spar

M. Zabihpoor
H. Oladi

Aerospace University Complex, Malek Ashtar University of Technology, Tehran, Iran
Aerospace University Complex, Malek Ashtar University of Technology, Tehran, Iran

Abstract

The most important factor that threatens the health of a structure is the existence of imperfections that occur or appear in different
contexts as damage. Therefore it is necessary to have adequate cognition of the effect of the presence of different types of damage on
the mechanical response of the structure. In the present paper, the effect of the presence and characteristics of damage on the light
aircraft wing composite spar as one of the most important components from the perspective of computing the variations of its
mechanical response in the criterion points has been investigated.

By determining the effects, the algorithm of the implementation of the health monitoring system of the structure will be identifiable.
The computation and observation of changes in the mechanical properties of spar in a variety of models have been performed as the
basis of the composite spar health monitoring process through FEM. The results represents that the mechanical behavior of
composite spar in different loadings are in direct relation with the location of damage in which nucleated, damage growth process
and sizes. The damage location represents more important effect than the damage size to the changes produced in the mechanical
behavior of the composite spar.

Keywords: Composite Spar, Mechanical Response, FEM, Damage, Light Aircraft.
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