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IMPACT OF COMPOSITE COMPONENT OF AIRCRAFT AND ITS DAMAGE
L Pavelko, V. Pavelko, and M. Smolyaninov

Aviation Institute, Riga Technical University, LV-1019, Riga, Latvia

The analysis of the features of direct impact of thin-walled
composite component of aircraft was performed. Several types of
impactors were considered in the respect of actual causes of
impact damaging in the aircraft operation. More realistic results
can be obtained by computational simulation of dynamic process
of impact (Fig. 1). The effect of materials of contact pair,
geometrical form of impactor, its mass and initial velocity as well
as also structure of the thin-walled composite plate, material
performance, boundary conditions and others parameter was
investigated. Mainly the GFRC and CFRC laminates were
selected in form either thin separate plate or sandwich structure.
The velocity of impact was limited by 40 m/s. It can say the low-
velocity impact was simulated. Typical result of simulation is
shown in the Fig. 2. At the first stage of impact (before
destruction of some component of composite) material was
assumed as linearly elastic, homogeny and anisotropic.

Several conditions of destruction start were used for different kind of partial damage of
composite (delaminating, the rupture of fiber, cracking of a matrix). The features of impact in
the respect of mass-velocity effect were investigated.

The Granite 8mm sphere impact to 1mm thickness plate

Fig. 1. The low-velocity
impact of the CFRC thin
rectangular plate by 8
mm granite sphere (the
1/4 part of both body is
shown).
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Fig. 2. Normal component of a strain in the point of contact (p.1) and in
corresponded point of opposite surface (p.2) of a plate during first stage of impact.
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