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A Study on Load Spectrum for Fatigue Analysis

of Helicopter Rotor Blades
Manseok Oh*, Hyunduk Kim*, Youngjung Kee** and Jungsun Park***

ABSTRACT

In this paper, we deducted the missions with respect to Korea utility helicopter (KUH)
and consist of the scenarios which describe proper purpose of KUH. And so developed
fatigue load spectrum of KUH by applying Helix that is fatigue load spectrum for blade of
articulated helicopter rotor system. The developed load spectrum is applied to fatigue
analysis of blade by modeled finite element with stresslife method (S-N). And we
compared the result of fatigue analysis to prior to Helix for the sake of verifying the load
spectrum that we generated.
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Table 1 Manoeuvers of a utility helicopter

FHL FHR

Nuds e EH N NEEH
1 Take off 13| Sideways flight port
2| Forward fiight 20 kn| 14| Recovery from 13
3| Forward flight 30 kn| 15| Sideways flight starboard
4| Forward flight 40 kn| 16| Recovery from 15
5| Forward flight 60 kn| 17| Rearwards flight
6 Forward flight 103 kn| 18| Recovery from 17
7| Maximum power climb 70 kn| 19| Spot turn port
8 | Shallow approach to hover 20| Spot turn starboard
9| Normal approach to hover 21| Auto-rotation
10| Hover 22| Recovery from 21
11| Bank turn port VNO+ 23| Descent
12| Bank turn starboard VNO 24| Landing

*VNO: velocity of normal operation, 37328
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Table 8 Reduced fatigue Load history
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Table 12 Dimension of a rotor blade

Contents Properties
Weight (Kg) 295 kg
Radius of rotor blade 8.13m
Chord length 0.53m
Sleeve length 0.8m
Spar thickness 0.007 ~ 0.015m
Skin thickness 0.003m
Airfoil SC1095
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Table 13 Material properties for 7075-T6

Properties Metric English
Density 2810 kg/m* | 27556.56 N/m?
Ultimate Tensile Strength 572 MPa 83000 psi
Tensile Yield Strength 503 MPa 73000 psi
Modulus of Elasticity 71.7 GPa 10400 ksi
Poisson’s Ratio 0.33 0.33
Fatigue Strength 159 MPa 23000 psi
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Table 15 Results of fatigue analysis by
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