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Structural Design and Analysis of Composite Parts for Small-scaled
Hingeless Hub System of Helicopter
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Abstract

This paper describes the design procedure of composite parts for hingeless hub system of helicopter.
These composite parts are composed of flexure and sleeve. The design of this composite flexure is an
important technique in hingeless hub system since the rotor system stability and dynamic characteristics
depends on this flexure characteristics. The objective of this research is to replace the existing metal
hub parts with composite to improve the performance and stability. First, the coupon test of candidate
composite material for hub parts was conducted. The hub parts was designed based on test results and
the manufacturing possibility by using Fiber Placement System(FPS) was checked. Also the dynamic
analysis and stress analysis of composite hub parts was conducted. Through this research, we will find
out the possibility of replacing existing metal hub parts with composite.
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¥ 1. Caron/Epoxy UD Tape
SPEC TSN1210

Reinforcing Fiber MITSUBISHI TR50
Resin System bisphenol A Type + dicy bas
Thickness 0.125mm

¥2. Glass/Epoxy UD Tape

SPEC TGN1010

Reinforcing Fiber PFG E-GLASS
Resin System bisphenol A Type + dicy bas

Thickness 0.125mm
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UD Carbon/epoxy Prepreg tape test results
E1 E2
117.64 7.84
0.321
2199.8

UD Glass/epoxy Prepreg t
E1
38.05
0.292

1077.4

Young's Modulus =
Poisson's Ratio
Strength

GPa
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ape test results
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Coll. =158 | 226.80 |1009.25 | -8.172 | -36.349 |23.080 | 102.660

Mu=04 | 233.50{1038.61 | -2.910 | ~12.944 [22.350 | 99.413
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Flatwise Bending
Moment

Mz

Edgewise Bending
Moment

Torsional Moment
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Coll. =15 0.3 0.178 | -4.293 | -5.820{-0.806( -1.093

Mu=04 | -0.005) -0.006| -4.455} -6.040| 0.591 0.801
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