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Abstract The landing gear is a component that requires a high degree of safety to protect the lives of
rotary-wing aircraft and boarding personnel, absorbing the impact on transfer/landing and supporting
the fuselage during taxiing and mooring on the ground. In particular, the wheel landing gear supporting
the aircraft fuselage absorbs most of the shock from the ground through the shock absorber and tires.
This ensures the safety of the pilot on board the aircraft and satisfies the operational capability of the
soldiers between missions. During the operation of a rotary-wing aircraft, a number of piston pins,
which are a component of the right main wheel landing gear, were found to be broken. Therefore, this
study examined the root cause of the piston pin crack phenomenon found in the main wheel landing
gear. For this purpose, various causes were identified from fracture surface analysis of a flight test. In
particular, the possibility of cracking was analyzed based on the influence on the fastening torque with
the drag beam component applied to the piston pin at the time of development. This ensures the fatigue

life and structural integrity.
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Table 1. Failure Case(Landing Gear)

Defect type Causes Remark
. . Excessive
Stick S.hp friction(Shock Abnorm.al
Behavior contraction
absorber)
Asymmetry Leakage hydraulic -
Component . .
External load Piston Pin
broken
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Table 2. Dynamic Load Test Results

Landing | Landing Amplitude and Strain Fastening
Speed Load 1 gnd Strain | Torque
(£t/s) ™) (u9) (1) " | 32Nm)
8.4 51,316 529.8 587.2 0.0279
7.3 42,473 331.2 390.3 0.0180 0.2
6.7 35,729 261.3 290.7 0.0137

*1 : AVG(Amplitude) x 10° (1) x 104%)
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Table 37 Zo] E3 A& A HAE ¥ HPES
27] 10 N'm¥ 1 0.0487 %S AlZle& 2% 0.9158
%= APH o= F7lohe A SRl kA ¢
34 3% S EUE A8 9 43 o) 5 9l
£ 299 I 778 FRI5E] Hall Rootk- 38 3l
A& FHstrt
B3 A2 FRF 100 NmE LS 49 2E
0l Aoz 2] HPFE-L 0.46 %YL Eolstgionz Al
24 HEES 750 R8s o4 9 di} mA
E 99| Syuigko g Z-83H= Pre-load: 103,503 N
O =2 AXEGIT o] 3 HIEgO & Fig. 83 Zo] Head

HEPE] 4Sl= RootF O] BPES EE513 L
o]Z &3] Head® tH] RootHoAE S2lo] 1.61H)

Table 3. Strain by Fastening Torque

Torque(N'm) Strain(%)

1 0 -

2 10 0.0487
3 20 0.1128
4 30 0.1563
5 40 0.1835
6 50 0.2176
7 60 0.2508
8 70 0.2866
9 80 0.3400
10 90 0.3635
11 100 0.4652
12 110 0.4726
13 120 0.4721
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Table 4. 300M(Alloy Steel) Property

MPa Remarks
Tensile
strength 1931
Yield 1586 Plastic Deformation
Strength ’ (more than 0.793%)
Young's 200,000
modulus

Table 6. Fatifue Life(By Occurrence)
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S., = Dynamicload(S,) + Pproperties (0.48) X Staticload(S,,)
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A714 S, & S8 X E(Stress amplitude)Z 54 k5

Lzl 100 N'm 80 N'm 45 N'm
Speed ch)ur}:enc‘;s(o Seq Life Seq Life Seq Life
/sl | © " Ge) | (Cyele) | DA™ | s) | (Cyele) | DA™ | () | (Cyle | DAmase
1 0.0 191 568 1.7E+01 140 5,075 1.9E+00 85 230,331 4.3E-02
2 00 192 | 547 | 25B+01 | 141 | 4819 | 2800 | 8 | 209023 | 656-02
3 00 194 | 516 | 208+01 | 142 | 4424 | 24Ev00 | 87 | 178403 | 58E-02
4 00 196 | 482 | 85E+00 | 144 | 4022 | 1O0E00 | 89 | 149814 | 27E-02
5 00 199 | 434 | 378+00 | 147 | 3461 | 46E-01 | 92 | 114293 | 14E-02
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10 00 24 | 191 52603 | 173 | 1119 | 895-04 | 118 | 17330 | 58E-05
Total 00 7.6E+01 8.8E+00 216-01
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Table 5. Equivalent Stress Conversion

Strain(%) Stress(ksi) / (Mpa)
10ft/s Static | Dynamic . S 5.2
Load Load i : -
100Nm +
! 397 224
1 LB];ndIHg 0.7508 2739 (1,548)
oad
80Nm +
R 3 290 34 173
2 | Landing 0.5487 | 0.0637 2002) | 233 | (1.194)
Load
45Nm +
176 118
3 | Landing 0.3322
e (1,212) (815)

*1 : Root ¥ &8 HF k5
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Table 7. Life Cycle(Fastening Torque)

Tgf:irg\?_ ?n) Life(Cycle) Remark
Short-term
100 »27 Damage
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80 4561 Required Life
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