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Resonant fatigue testing of composite rotor blades

Youngjung Kee* - Sangwon Lee** - Seonkyu Park**

ABSTRACT

Fatigue properties of composite materials are extremely important to design durable and reliable
helicopter rotor blades. However, i1t is very difficult to apply conventional fatigue test loads in
short period. Therefore, accelerating test speed and facilitating spectrum load realization are
required. In this study, we have developed a fatigue testing method that uses a resonance of
simply supported beam type blade specimen. This test consists in exciting the blade specimen with
a frequency that corresponds to its natural frequency. In that case, the test specimen similar to
a beam fixed between two pivot points starts vibrating and is significantly deformed. Resonant
fatigue tests were performed by changing exciting vertical amplitude and frequency, and S-N curves

of each composite materials were successfully obtained.
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Fig.1 Blade specimen configuration
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Fig.2 Fatigue test load realization concept
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Fig.6 Mathematical modeling of S-N curve
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