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Experimental and Numerical Study on the Structural Stiffness of
Composite Rotor Blade
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Jae-Sang Park*, Jin-Young Seok*

ABSTRACT: The basic mechanical properties of helicopter rotor blade are important parameters for the analysis of
helicopter performance. However, it is difficult to estimate these properties because the most of rotor blades consist of
various materials such as composite materials and metals, etc. In this paper, the bending/torsional stiffness for
composite rotor blade of unmanned helicopter were evaluated through experimental and analytical studies. In finite
element analysis, the bending/torsional stiffness were evaluated through the relationship of load-displacement and
element stiffness matrix. The evaluated stiffness from the measured strains and displacements in bending and
torsional test agreed well with the derived results of FEA.
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Fig. 1. Rotor blade specimen

Table 1. Material properties of rotor blade

GF#108 | GF#618 | CF#3327 | Spar

E, (GPa) 15.4 15.4 57.6 3.6
E, (GPa) 15.4 15.4 57.6 3.6
G,, (GPa) 2.2 22 33 0.5
v, 0.06 0.06 0.3 0.3

*GF : Glass Fabric, CF : Carbon Fabric, Spar
GF#618

: Balsa Wood,

Aluminum Profile

Fixing Bolt

l Strain '
Laser Sensor
l Displacement

Multi Strain Amp. NI-PXI

Fig. 2. Schematic representation of test apparatus
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Fig. 4. Schematic representation for bending/torsional test
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Fig. 11. Schematic representation for estimating shear center
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Table 2. Comparison of tip deflection and errors

Normalized | Calculated | Error Slope
Displacement | Displacement| (%) ©)
5% disp. 0.438 0.380 13.2 0.332
7.5% disp. 0.653 0.562 13.9 0.521
10% disp. 0.884 0.757 14.4 0.728
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placement (10% disp. Case)
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