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ABSTRACT

The three-dimensional finite element modeling of a composite rotor blade is very hard and

requires much computation effort.

The efficient method to model a composite beam 1is

necessary for the dynamic and aeroelastic analyses of rotor blades. In this study, the beam

modeling method of a composite rotor blade is studied using VABS. The computer program, VABS

(Variational Asymptotic Beam Section Analysis),

uses the variational asymptotic method to

split a 3-D nonlinear elasticity problem into 2-D cross-sectional analysis and 1-D nonlinear

beam problem. The VABS can produce the sectional stiffness coefficients of composite rotor

blades with various cross section and initial twist/curvatures, and recover the original 3-D

distribution of displacement/strain/stress fields.

The results of various cross section

beams show that VABS gives us the accurate results comparared to commercial codes and does

not need much computation effort.

It can be concluded that VABS provides the efficient

method to establish the FE model of a composite rotor blade.
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Table 4. S & 26 =022 24|

Material MVOL | E(MPa) | G(MPa) | t(mm)
GF 0/90 1.73 | 19600 | 3040 0.31
GF+ 45 1.73 9000 8400 0.31
CF 0/90 1.48 | 54000 | 3730 | 0.355
CF+ 45 1.48 | 13500 | 26000 | 0.355
Glass Tape | 2.014 | 53000 | 5900 0.25
Foam core | 0.075 0 0 -
Stainless |7 g 1190000 | 73400 | 0.5
Steel
Honeyomb 0.024 0 0 0.6
Adhesive |4 o | 9100 | 850 | 0.13
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Table 5. Stress Resultant Z 2}

T T VABS NASTRAN
Cantilever Beam 7.874GPa | 7.884GPa
Tapered Beam 295.8MPa 295.5MPa

Tubular Beam 4.736GPa | 4.653GPa

NACAOO12 1.758GPa | 1.762GPa

Composite Box—-Beam | 100.3GPa 100. 3GPa

Composite Blade 226.5GPa 222 .6GPa
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