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Comparison of Cumulative Damage Models by predicting
Fatigue lives of Aircraft Flaperon Joint

Tae-Young Park* - Jung-Sun Park*
ABSTRACT

This paper deals with the lifetime prediction of Aircraft Flaperon Joint made of AISI
4130 steel. Reviews are performed on the published damage models at first. And three
different damage models are used for predicting the fatigue life of the structure
subjected to variable amplitude fatigue loading. These models require no increase in
complexity of use, nor do they require additional material property or mission loading
information to achieve the improved accuracy. Finally a comparison among the fatigue
results is performed. It is observed that the Miner's rule could predict longer life
than other cumulative damage models which take into account loads below the endurance
limit.

Key Words: Cumulative Damage Rules(-74<=/352]), Fatigue Life Predictions(3] 25 =)
Fatigue Damage Accumulation(¥] Z2&A+4), Stress-Life($H-+4)
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Table 1 FEM analysis of static failure
. Umax
Part Material | o, (MPa)
(MPa)
Rib Rib AISI 4130| 806.13 635
Torque Pin|Ti-6A1-4V 1182 806.13
Torque Arm| Al 2124 806.69 0.290

Force ©

Fig. 5 Modeling of Flaperon joint

ECEERE LR EL T

7o) wAst Se)ve

g < AN A gHo] HFH

Table 2 Mechanical properties of AISI 4130 Steel

Young's

E [GPa] 205
modulus
Yield strength | o, [MPg] 635
Ultimate

o, [MPa] 806.13
strength
Poisson's ratio v 0.290
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