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An Experimental Study for Material Properties of Elastomer Bearing
Using Next Genration Helicopter rotor system
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ABSTRACT

Nowadays many peoples are using helicopter in various fields, not only military use but also common people applications
such as air-measurement, photography, transportation of goods and persons, saving life and fire fighting etc. And it will be
expected more popular than now. Most important part of helicopter to increasing performance and to reducing noise is
rotor hub-system. Hub system consists of rotor-blade and rotor-hub. We participate to develop next-generation rotor hub

system with elastomeric bearing, part of rotor hub.

In this paper we introduce about the role and shape of elastomeric bearing in next-generation helicopter hub system. Then
we study about bearing-material requirements and measuring methods. Finally we represent some experimental results.
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1 14.1+4.5 *1.0 +1.0 {15.6} 326
2 13.6+4.2 *1.0 +1.0 | 84 | 326
3 14.3+4.7 +1.0 *+1.0 | 9.8 | 326
4 16.3+6.6 +1.0 +1.0 |18.3} 326
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Bearing Type | Typel | Typell | Type Il
Configuration Class C Class C | Class E | Class E
Spring rate {min)
Axial
load (Ib/in) 1,000,000 | 200,000
Radial
load (1b/in) 580,000 50,000 380,000 (140,000
Spring rate (max)
Torsional{in—
ib/deg) 800 12 45 6
Cocking (in—
4
Ib/deg) 1,170 30 30
Static Strength (min)
Axial load(Ibs) [ Nna] wa| Na
Radial load (lbs) N/A 4,000 800
Droop stop test N/A N/A N/A
[Endurance test loads
Axial load (lbs) 73,000 5,000
Radial load (Ibs) +1,600 300+200 |[£1,350 +250
Test speed
(CPM) 300 1500 300 1500
Test motions
Torsional (deg) -5+ 8 4+2 4 t4
Cocking (deg) -4 £ 4 4+£2 +2.8 2
Start—stop
cycles
Axial load(ibs) | 80,000 | 5800 | N/A |
Control check cycles
Torsional (deg) N/A N/A | £26.0 | £26.0
Cocking (deg) N/A N/A +16.0 +16.0
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Model

EPLEXOR 150

Force Range
Dynamic/Static

+150 N/1500N

Dynamic Strain * 1 pum
Static Strain Up to 35 mm
Frequency Range 0.01 — 100 Hz
Tan é 0.001 - 100

Dimensions
(WidthxDepth)

1470 x 750 mm

Height

2000 mmm

Weight Approx.

350 kg

Electric
connection

3 Phase, 400V
Neutral, PE, 16A

Compressed Air

6 — 8 bar

Temperature

—150° to 500°

Environment

Inert gas Or Air
Ozone or Humidity
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