Sh= 75 d7]o A8

THlolY S|H S9A H3E 2 s
Bearingless Rotor Hub Composite Component Fatigue Analysis of Utility
Helicopter to perform the Basic Mission

Hejst . 7|5+ Ay - ook

Taejoo Kim, Youngjoong Kee, Deog-kwan Kim and Seung-ho Kim

Key Words : Bearingless Rotor(F-H#]o1& = E), Flexbeam(+%1 1), Torque tube(2= FH), Load spectrum

(3t =¥ EH), S-N Curve(S-N I4)

ABSTRACT

Rotor system is a very important part which produces lift, thrust and control force in helicopter.

Component of rotor system must endure various flight load for the required life. In helicopter rotor

system, bearingless rotor system is the highest technology rotor system compare with articulated and

hingeless rotor system. Baaringless rotor system is not include mechanical flap hinge, lag hinge and

pitch bearing. Bearingless rotor component flexbeam which made by composite material has conduct

hinge and bearing role instead of mechanical flap hinge, lag hinge and pitch bearing. These charac-

teristics has less part number and lass weight than others. In this paper, conduct safe life analysis of

bearingless composite component flexbeam and torque tube applying to utility helicopter load

condition.
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Table 1. Composite Material Property

Material
Property E (Gpa) G (Gpa)
UD Glass 51.5 4.8
Carbon fabric
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Carbon fabric
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Glass fabric
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Figure 4. Flexbeam Fatigue Analysis Section
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1020mm

Figure 5. Torque Tube Fatigue Analysis Section
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Table 2. Maneuver type for load spectrum

No. Maneuver Type No. Maneuver Type

Cruise turns 0.8~1.0

1 Take-off 11 VNE

2 FWD flight 0.2VNE 12 Sideway flight port

3 FWD flight 04VNE 13 Sideway flight

starboard
4  FWD flight 0.6VNE 14 Rearwards
5  FWD flight 0.8VNE 15 Spot turns

FWD flight 0.9~1.1 16 Autorotation(AR)

VNE
Max. power climb .
7 70knot 17 AR large amplitude
8 Transition to hover 18  Recoveries from AR
9 Hover 19 Descent
10 Cruise t{l/rﬁ]sg 0.4~0.8 20 Landing
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Figure 6. Carbon Fabric +45° S-N Curve
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Figure 7. UD Glass S-N Curve
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Fig 8. Appling cycle number of each equivalent
strain for flexbeam 260mm section
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Fig 9. Appling cycle number of each equivalent
strain for flexbeam 700mm section

Table 3 Flexbeam sectional fatigue analysis result

Flexbeam Total Fatigue Life
Section Damage(D) (Hrs)
260mm 0.00145 5,523,600
700mm 0.41 19,546
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Fig 11. Appling cycle number of each equivalent
strain for torque tube 1020mm section

Table 4 Torque tube sectional fatigue analysis result

Torque tube Total Fatigue Life
Section Damage(D) (Hrs)
810mm 3.64E-8 Infinite

1020mm 0.058 138,749
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