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Abstract

The article considers computational-and-experimental methods for studying bird strike resistance of the aircraft 

elements for the transport aviation airplanes. The authors performed analysis and comparison of foreign equipment 

employed for the bird strike resistance testing with the similar domestic equipment. Computational-and-
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experimental methods for studying aircraft elements (front wing slat, etc.) for bird strike resistance are elaborated, 

and a computational formula with account for the real angles of a bird interaction with aircraft elements is proposed. 

The article the results of the aircraft elements computational studies for the bird strike resistance with the ANSYS 

LS DYNA software packages. The studies contain the curves of kinetic energy and force of impact of the bird strike 

variation while interaction with aircraft elements, as well as the results of the increased slat skin thickness computing 

to improve the designing and strengthen its structure during the bird strike and increase ß ight safety. The authors 

developed a new comparative analysis of the aircraft slat and windshield kinetic energy variation depending on the 

impact interaction time at the identical parameters of the bird and its velocity. The results of the numerical analysis 

are being compared with the structural element damage after testing.

The authors elaborated the technique for the bird strike resistance experimental studies considering new speciÞ cs 

of the air gun, protected by the Russian Federation patent of invention. The said air gun diff ers from the foreign 

or domestic analogues by:

- the receiver concentrically positioned with the gun barrel (which reduces signiÞ cantly the size of the testing 

equipment);

- the shortened barrel length, which is two-fold smaller than that of the foreign equipment.

Thus, the gun is rather mobile and may be exploited with various installations and test benches for experimental 

studies of the aircraft elements bird strike resistance. Besides, multiple experimental studies by the developed 

technique revealed that the developed air gun demonstrated averagely Þ ve-fold less dispersion by the bird velocity 

than the foreign air guns.

The article adduces the results of experimental studies on the bird strike resistance of the aircraft units and elements 

with the developed air gun and special equipment After conducting the speciÞ ed special tests, an assessment of the 

damageability of aviation equipment is being performed.

The developed computational-and-experimental methods for the aircraft elements bird strike resistance studying 

allow for scientiÞ cally sound computational-and-experimental state assessment of the structures and the of impact 

dynamic processes parameters while experimental studies of the bird strike resistance. They allow as well reducing 

the costs of aviation equipment developing by the number of experimental studies with the developed computational-

and-experimental methods reduction.
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Fig. 4. High-speed shooting of testing instants
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