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Estimation of Fatigue Integrity for Small Aircraft

Engine Mount Strut

Mu-hyoung Lee*, Ill-kyoung Park*, Sung-joon Kim* and Seok-min Ahn
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ABSTRACT

The estimation of fatigue integrity is very important for aerospace structures such as

engine mount strut. The reason is that the fatigue integrity is essential analysis process to
establish the structural stability in aerospace field. Therefore, in this paper, the process of

fatigue analysis and test was performed for engine mount strut to prove the structural
fatigue integrity. First of all, the fatigue load spectrum is constructed by considering the
small aircraft operating condition. Fatigue analysis is done for the cluster near the welding

zone which may have F.C.L.(fracture critical location). The fatigue life of engine mount strut
was estimated by the Miner’s rule which is the damage summation method. Finally, Fatigue

test is performed to verify the fatigue integrity. The estimation process of fatigue integrity

for engine mount strut of small aircraft may help the design.
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¥ 2 Mission Profile of KC-100

Mission : Executive

Alt (ft) Airspeed(KTAS) Duration(Hr) Distance Flown (NM) Fuel Weight (kg) Gross Weight(kg)
Taxi Out 0 - - 74.86 1608.00
Takeoff & Climb  0->14000 VE_TO 0 0 74.86 1608.00
Cruise(Seg 1) 14000 200.0 0.325 65.00 4991 1583.05
Cruise(Seg 2) 14000 200.0 0.325 65.00 24.985 1558.09
Descent 14000->0 VF_LD 0 0 0 1533.14
Landing 0 - - - 0 1533.14
Taxi In 0 - - - 0 1533.14
Mission : Personal
Taxi Out 0 N - - 74.86 1608.00
Takeoff & Climb  0->8000 VE_TO 0.025 3.00 74.86 1608.00
Cruise(Seg 1) 8000 180.0 0.325 58.50 4991 1583.05
Cruise(Seg 2) 8000 180.0 0.325 58.50 24.95 1558.09
Descent 8000->0 VF_LD 0.025 2.68 0 1533.14
Landing 0 - - - 0 1533.14
Taxi In 0 - - - 0 1533.14
Mission : Instructional

Taxi Out 0 - - 170.07 1608.00
Takeoff & Climb  0->8000 VE_TO 0 0 170.07 1608.00
Cruise(Seg 1) 8000 180.0 0.125 22.50 120.18 1558.11
Cruise(Seg 2) 8000 180.0 0.125 0.00 20.39 1458.32
Descent 8000->0 VF_LD 0 0 20.39 1458.32
Landing 0 - - - 20.39 1458.32
Taxi In 0 - - - 20.39 1458.32




62 o| B3

ofty
T
z
e
o

1945 Z4yk 20114 12J] 31H

E 3 Coefficient of Stress Equation

Stress = Cy X NLGpy+ Cy X NLGpy
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Fig. 5. Stress Spectrum of F.C.L. No.1(Cluster)
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Fig. 6. Stress Spectrum of F.C.L. No.2(Rear BRK)
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I 4 Overall certification items of engine mount strut component fatigue test

§23.572 Metallic wing, empennage, and associated structures

23.572 a)(1)
expected in service.

A fatigue strength investigation in which the structure is shown by tests or by analysis
supported by test evidence, to be able to withstand the repeated loads of variable magnitude

§23.575 Inspections and other procedures

23.575

Each inspection or other procedure, based on an evaluation required by §23.571, 23.572,
23.573 or 23.574, must be established to prevent catastrophic failure and must be

included in the Limitations Section of the Instructions for

Continued Airworthiness required by §23.1529.

§23.613 Material Strength Properties and Values

23. 613 d)

The design of the structure must minimize the probability of catastrophic fatigue failure,
particularly at points of stress concentration.

§23.627 Fatigue Strength

23.627

The structure must be designed, as far as practicable, to avoid points of stress concentration
where variable stresses above the fatigue limit are likely to occur in normal service.
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