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A Conceptual Study on the Bearingless Rotor Hub System of Helicopter
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ABSTRACT

In this paper,

it was described the current technology status of bearingless rotor hub system for

helicopter which is one of major rotor hub system. Also, a conceptual study on the new bearingless
rotor hub system of helicopter was described. First, the advantages and disadvantages of major heli-
copter rotor hub system are described in comparison to each other types of rotor hub system. The
unique characteristics of bearingless rotor hub system are described compared to other types of rotor

hub systems.

Next, the main function, role and characteristics of the sub-components of bearingless

rotor hub system are described. Recent helicopters which adopt this bearingless rotor hub system are
described and introduced. This conceptual study shows that double-H sectional construction and rec-
tangular construction of flexbeam are the most effective candidates of this new bearingless rotor
system. This bearingless rotor hub system can be used for 7,000lbs class helicopter. Now, a further

trade-off study will show
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Figure 1. Three motions of Rotor Blade

Table 1 Characteristics of Rotor Hub System
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2-blades R44
Simple Bell 206
sea-saw type| Light weight | UH-1H
Light
helicopter AH-1S
4,5,6-blades UH-60
Complex EH-101
articulated High cost,
type heavy NH-90
Heavy
helicopter EC-725
3,4-blades Lynx
Simple Bell 412
hingeless Low cost,
type Light weight BO 105
medium .
helicopter Tiger
3,4-blades EC135
Simple MD900
bearingless Low cost,
type Light weight RAH-66
medium
helicopter AR-1Z
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Figure 2. Motions of Flexbeam
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Figure 3. Prototype of Torque Tube ( Kaman)
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Bearingless Main Rotor Hub (Kazan Ansat)
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Table 2 Hub System

Parts No. & .
Type Weights Pictures
Parts :
224 EA
Separate Weight :
82.9kg
: Parts :
Crosest| gy %% EA
Weight :
rap 81.5kg

Figure 7. Example of unified Blade (EC 135)
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Table 3 Flexbeam Configuration
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