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Experimental Research on Impact Resistance of Composite Materials Under

Tension/Compression Loading
YIN Shikai*, CHEN Wei*, LIU Lulu®, ZHAO Zhenhua", LUO Gang"
(a. Aero-engine Thermal Environment and Structure Key Laboratory of Ministry of Industry and Information Technology ;
b. State Key Laboratory of Mechanics and Control of Mechanical Structures, Nanjing University of
Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: In view of the preload condition of engine blades during operation, an in-plane unidirectional loading device is designed.

In coordination with air cannons and other devices, high—speed impact tests of carbon fiber/epoxy resin composites ( T700/TDE -

86) are carried out under five different preloads.The results show that the initial in—plane load has a significant effect on the high-

speed impact performance and damage characteristics of the composite laminate. The pretension load will increase the flexural
rigidity of the target plate, reduce the energy absorbed by the target plate and the impact resistance of the target plate. Oppositely,

the precompression load will generally minify the damage area of the preloaded target. In the case of breakdown, the damage area
of the target will increase along with the increase of the pretension, and decrease with the increase of the precompression. The
damage area of the target under the rebound condition is smaller than that under the breakdown condition, and the damage area of

the target after breakdown increases with the increase of the impact velocity.

Keywords: composite materials; reloading; high-speed impact; delamination damage
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