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The Impact of Sand on the Blades of Airplane Engines

WEI Xue-xia, LI Guang-li
(School of Science, Beijing Institute of Technology, Beijing 100081, China)

Abstract: In order to study the impacts of sand on the airplane engine blades, a theoretic model of
permanent notch and rebound coefficient is established by simulating engine blades with
transversely isotropic material. The numerical result shows that the permanent notch becomes
deeper and the rebound coefficient becomes less when the values of Poisson ratio and shear
modulus along the impact direction increase. But the permanent notch will become shallower and
then become deeper when the values of the Young modulus along the impact direction increase. A
theoretic fundamental analysis is given for the design of engine blades of transversely isotropic

material to sustain the impacts.
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Fig.1 Coordinate scheme for the impact of sand on

airplane engine blades
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Fig. 2 Elastic and plastic deformation of the blade
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