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Abstract

In this paper, the fatigue load spectrum for tilt rotor UAV is developed and fatigue analysis is
achieved for flaperon joint. Tilt rotor UAV has two modes which are helicopter mode when UAV is
taking off and landing and fixed wing mode when UAV is cruising. To make fatigue load spectrum,
FELIX for helicopter mode and TWIST for fixed wing mode are used. And Fatigue analysis of
flaperon joint is achieved using fatigue load spectrum we obtained. When SN test data are analyzed,
we use the Kriging meta model to get probability SN curve for whole range of material life. The
result which is life of flaperon joint obtained by suggested fatigue analysis procedure in this paper is
compared with that obtained by MSC/Fatigue.
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Fig. 1 Test load spectrum for 40,000 flights

2.3 Rainflow Counting
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Fig. 3 Load spectrum for 200 flights
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Fig. 4 Load spectrum by rainflow counting
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Table 1 Fatigue analysis result

Damage | Life (h)

Applied method | 0.688 5,816
MSC/Fatigue | 0.692 5,781
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