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ABSTRACT

Whirl tower test is conducted basically during helicopter rotor system development process. And
for whirl tower test of rotor hub system, new design blade or existing blade which is remodeled for
new rotor hub system is used. Because of simple shape and efficient aerodynamic characteristic,
BO-105 helicopter blade is used for helicopter rotor hub development project widely. Originally
BO-105 blade is used for hingeless hub system and blade root is used to flexure. So flap stiffness
and lag stiffness at blade root area is relatively low compare with airfoil area. So, in order to apply
the BO-105 blade to bearingless hub, blade root area have to be reinforced. And in this process,
blade root area's section property is changed. In this paper, we suggest reinforcement method of
BO-105 blade root area and study dynamic characteristic of bearingless rotor system with reinforce-
ment BO-105 blade.
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Table 1 BO-105 blade root area target stiffness

Stiffness Target value
EI, > 9E+09 N-mm’
EL > 2E+11 Nmm’

Table 2 BO-105 blade root area stiffness value

Stiffness 629 mm section 830 mm section
EI 1.2E+10 N-mm’ 8.9E+09 N'mm’
EL 1.1E+11 N'mm’ 9.2E+10 N'mm’
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Table 3 BO-105 blade material property

Material

Property

4E+04 N/mm’

Glass roving 1E03 N/
mm

2E+01 N/mm’

Foam
3E+00 N/mm®

1E+04 N/mm’

Carbon fabric +45°

olm|lao|m|lo|m

2E+04 N/mm’

Table 4 BO-105 blade bending stiffness analysis

Result(N'mm”)
Stiffness Error
Real data Analysis data
EI, 8.9E+09 8.4E+09 5.6%
EL 9.2E+10 9.2E+10 0.8 %
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Fig. 8 BO-105 blade reinforcement modeling

Table 5 BO-105 blade bending stiffness after re-

inforcement
Result(N'mmz)
Stiffness
1 mm reinforcement | 1.6 mm reinforcement
EI, 1.3E+10 1.4E+10
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Table 6 Center variation after BO-105 blade re-

inforcement
Result
Section offset . il v 1.6 mm
Original " e
section section
Center of | 6 m | 127mm | 168mm
gravity
Tension center | -1.5 mm 3.3 mm 5.9 mm
Shear center 2.1 mm 6.8 mm 8.4 mm

Table 7 Blade mode frequency

_— BO-105 blade Reinfortc)le:deBO-IOS
Frequency, rev(Hz) | Frequency, rev(Hz)
Ist lag mode 0.66(3.88) 0.70(4.07)
1st flap mode 1.04(6.03) 1.04(6.03)
2nd flap mode 2.52(14.68) 2.53(14.71)
1st torsion mode 3.93(22.85) 3.98(23.13)
3rd flap mode 4.13(24.01) 4.18(24.30)
2nd lag mode 4.61(26.82) 4.61(26.79)
4th flap mode 6.44(37.43) 6.54(38.05)
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