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ABSTRACT

This is a study for the improvement of the fractured lug structure that connects the landing gear to the fuselage

of the aircraft using the composite leaf spring landing gear. The lug surface was analyzed to find out the cause of

fracture. The lug was destroyed by the crack initiation and propagation under the repeated stresses. The frictional

wears of the lug structure were proceeded and that affected adversely to the crack. Also, the square protrusion of

the lug has a weak shape to bring about stress concentration. The design changes were conducted and the test was

performed to verify changed design results.
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Fig. 2. Landing gear strut with the fractured lugs

Configuration of landing gear structure
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Fig. 3. The observed surfaces of the fractured lugs,
upper(right lug), lower(left lug)

Fig. 4. The observed surfaces of the fractured lug
(right)
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Fig. 5. The observed surfaces of the fractured lug
(left)

Table 1. AL2024 specification vs lug composition
(Wt%)

Cu|Mg |[Mn|Fe | Si|Zn | Ti Cr

38 | 1.2 1030
Spec. 49| ~18 | ~0.9 <0.50{<0.50|<0.25|<0.15|<0.10

Lug | 435|142 |0.66 | 0.17 |0.073| 0.13 |0.031|0.006
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Table 2. Flight data analysis Fo] AE = Ao FHE At
Flight data |7t Flight data |7F5= . _
Table 3. Flight number analysis
FD200608101815 | 3.6G FD200503031409 | 4.92G - — -
=7 HISS= | Taxing3 = Note
FD200702261313 | 2.16G | FD200602061319 | 2.0G
#00 43 9 -
FD200702131351 | 2.56G | FD200703080848 | 2.48G
#00 21 8 crack
FD200608081812 | 3.04G | FD200509201456 | 1.76G
#00 34 14 -
FD200703140826 | 3.76G | FD200509231655 3.2G
#00 15 7 crack
FD200511171006 | 1.92G | FD200509261027 | 2.76G
#00 31 3 crack
FD200702280815 | 2.04G | FD200509271735 | 2.44G
#00 45 6 crack
FD200409221555 | 2.36G | FD200510041232 | 2.32G
#00 18 13 crack
FD200603210835 | 1.76G | FD200510101522 | 2.72G
#00 37 12 crack
FD200608311646 | 2.6G FD200510201538 | 3.96G
#00 54 7 -
FD200702220958 | 2.4G FD200510240959 | 2.72G
#00 42 7 -
Max. 4.92G, Mean 2.7G, Min. 1.76G
#00 22 9 crack
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Fig. 6. Frictional wears on the strut components
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Table 4. The changes of lug structures
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AL2024T351 —
Lug AMS5629 CRES — 57 5 mm,
PHI13-8Mo H1000 | &% € =537}

Base plate 7| 4 mm

AL2024T351 —
Bracket | AMSS5629 CRES
PH13-8Mo H1000

A7) 7 4 mm
— AL G

Fig. 7. Changed lug shape and shim plates installation
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Fig. 8. FEM model of the changed lug structure

PH13-8mo, Kt=1.0 S-N Curve
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Fig. 9. Estimated S—N curve for changed lug structure
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Fig. 10. Vibration test configuration
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Table 5. Vibration test results of taxing with the brakes
A= Shim Non-shim
aret #1 #2 #3 #4
X 1.04 g 097 ¢ | 955g | 895¢g
Y 105 g 08 g 758 g 727 g
Z 36 ¢g 229 g 26.07 g 307 g
Max. 36 ¢g 2607 g
Mean 1.63 g 7.3 g(26.07 g A<
Table 6. Vibration test results of take—off
A= Shim Non-shim
aref #1 #2 #3 #4
X 136 g 159 ¢ 139 ¢ 486 g
Y 144 g 1.6l g 22 ¢g 4.08 g
Z 503 g 398 g 372 g 258 g
Max. 503 g 486 g
Mean 25 ¢ 314 ¢

Table 7. Vibration test results of landing

P Shim Non-shim
#1 #2 #3 #4
Hist ?%Cg Landing | Landing T;lgg Landing ngg Landing

X llg|L19g|l12g| 658 [103¢g(271¢g|2415¢
Y 16g |165g|159¢g| 50g 785 ¢g|155¢(2031 ¢
Z Error | Error | 355 g | 185¢g (271 ¢g| 63 g |746¢

Max. 3.55¢ 271 g

Mean 2.36g 1105 g20 g o4 A2l
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