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Study on Durability by Vibration and Fatigue of the Helicopter
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ABSTRACT

This study analyzes stress, fatigue and vibration on main rotor and body of helicopter. The maximum stress is shown

on adjoint part between body and main rotor at the lower position of main rotor. As the maximum displacement

amplitude is happened at 4000Hz, there is no resonance and the state of helicopter becomes safe at hovering without

the abnormal air current and the disabled rotor. Among the cases of nonuniform fatigue loads, 'SAE bracket history'

with the severest change of load becomes most unstable but 'Sample history' becomes most stable. In case of 'Sample
History' with the average stress of OMPa to -10°MPa and the amplitude stress of OMPa to 8.539x10°MPa, the possibility

of maximum damage becomes 3%. This stress state can be shown with 5 times more than the damage possibility

of 'SAE bracket history' or 'SAE transmission'. The structural result of this study by using the analysis of vibration

and fatigue can be effectively utilized for safe and durable design of helicopter.

Key Words :

Main Rotor(F=g7l), Vibration(¥ %), Hovering(“d 21 8] 3), Nonuniform Fatigue Loads(&7+% I =

35 E), Fatigue Life(3] 24), Fatigue Damage(I] Z <=%}), Damage Frequency($7d RHIE=F)

1. Al &

7] E7/l(Rotors)] I HFFOE FHS Ao
H st W2 o] g rieltt. &7 FRdde o9
7EA 7} QAR FdA o2 3hte] F2 7 (Main Rotor)
9} 3hke] ma] 7l (Tail Rotor)2 o] Fol 7 T4 F3
A4 de)FEE 2agl dgFee F& @A
T o]FFo] 7hssta AP FIFS A A wbof Ak}

Ad, A= gA v & 5 3l o] & It

fr o

* Agista 7)AA-E Abs skt
# AR FFUSGw 7 A S A S

E-mail : jucho@kongju.ac.kr

wep pa ARYY, FAE, BRE, FAAY, @
59 5502 @ol A8H L ek £3 A719 7}
3 8 542 54 o F5R mel W = 27
FHAH FFHA Sl Bl AW @A) g4
o5 gt FHe] AHOE JgFFHE A% &gl 2
1 Qo] Av, ohe GE7ldl sk g @
A7 Qeke wAlo] gtk 58 DB vz sng
Zol7] Aste] B Ame] 4P AL n At
24w W7)e) Zle] Zw o, Heols mapo] whe}
Be A7t A D Yot B Al e A
AN £ RFe F45 UL 5 Ak a4
AT A A W79 AA A o] FEol thehel 1y
A BAE ARt BT 5+ e BEe Fo}

,63,



ok
2
2
b

A dEAANEREA, Ao, A6s

5 9 92 H457e Saol 1
4@ Ase 7 47 2 A4
o]

1o AbeR,

AEsT, A7) R
b A B Y Alle B
of &34 A8 F 3

N

[]]]
=

2. dllA

21 290 HAXEN
Boo

L 24l Zvle IYFHEHIZEG
AH-1w) A A mdof 1/35 vje] 27|24 4 R g
g Ao 2 A do], Zo] Z}7} 390mm, 90mme] ™, Fig.
13} o] wIl, meldrl SAZ T4 Uth
Fig. 2= 314& €A a17] st o< 2y 3 Ao
2 hovering JEN(2EFE7F FFol A A= &
HH)E s Ast7] "ol medNE TSt T2
o} FAITHE PATH S ANSYS 7| X2 A Al EH
oA AEtF e g o]FE 84E AMHAE

A5

O:

Fig. 1 Configuration of model

Fig. 2 Mesh of model
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Table 1 Model specifications

Specification of .
helicopter Body Main rotor
Weight(Kg) 2000 1750
Material Aluminum alloy | Structural steel
Height above the
ground(m) 1000 1000
Number of element 6989 969
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Table 2 Material property
(a) Aluminum alloy

Young's modules 7.1x10*MPa
Poisson's ratio 0.33
Density 2.77x10°(kg/mr)
Tensile yield strength 280MPa
Compressive yield strength 280MPa
Tensile ultimate strength 310MPa
(b) Structural steel
Young's modules 2x10°MPa
Poisson's ratio 0.3
Density 7.85%10-6(kg/mm’)
Tensile yield strength 250MPa
Compressive yield strength 250MPa
Tensile ultimate strength 460MPa
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Fig. 5 Contour of equivalent stress at structural analysis
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Fig. 6 Contour of total deformation at structural analysis
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Fig. 10 Equivalent stress at 4000Hz on harmonic response
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Fig. 11 Total deformation at 4000Hz on harmonic response
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