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Table 1

moisture concentration and temperature

Variation of elastic modulus of graphite/epoxy (AS/3501) composites versus

[11]

Moisture concentration AC/wt %

Temperature T/°C

Elastic modulus/GPa

0.25 0.50 0.75 1.00 25 50 75 100 125
E, 130 130 130 130 130 130 130 130 130 130
E, 9.5 9.5 9.5 9.5 9.5 9.5 8.5 8.0 7.5 7.0
Gz 6.00 6. 00 6. 00 6. 00 6.00 6. 00 6.00 5.50 5.00 4.75
Notes: a1 =—0.3X1076°C 1, g, = 28.1X10 5°C 15 8 =0, B = 0.44 X 105,

R2 EGMHRMILMASH

Table 2 Geometric parameters of composite beam

Length/m Width/m Thickness/m
10 0.03 0.01
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Table 3 Comparison of numerical solution (Present) and finite element solution (FEM) of first four order lead-lag vibration

frequencies of composite beams under different angular velocities

Lead-lag frequency/Hz

Angular

velocity 1st mode 2nd mode 3rd mode 4th mode

Q/Crad + s Present FEM Present FEM Present FEM Present FEM

0 0.422 9 0.423 4 2.650 3 2.655 3 7.420 3 7.445 5 14.539 0 14.633 5
10 1.004 7 1.008 0 3.342 9 3.358 3 8.096 5 8.152 4 15.614 6 15.742 6
20 1.871 0 1. 880 2 5.139 3 5.177 8 9.850 4 9.943 0 18. 469 4 18.715 0
40 3.669 7 3.694 3 10. 343 3 10.438 5 14.931 0 15.111 7 27.024 5 27.4218

Notes: AT = 25 C, AC = 1. 0wt %.
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Influences of hygrothermal environment on lead-lag vibration characteristics of
rotating composite beams
JIANG Baokun, ZHANG Xuanling, LI Yinghui*
(School of Mechanics and Engineering. Southwest Jiaotong University, Chengdu 610031, China)
Abstract: First, the expressions of axial force and bending moment for the rotating composite beams were deduced

based on the constitutive relations of composites under hygrothermal environment. The influences of temperature
and humidity on axial force and bending moment were analyzed. Then, the d’ Alembert principle was employed to
establish the lead-lag vibration governing equation for the rotating composite beams. The temperature and humidity
effects on the stiffness of rotating composite beams were investigated after solving the equation by Galerkin method.
Finally. the effects of hygrothermal environment on lead-lag vibration dynamic characteristics of rotating composite
beams were analyzed by numerical simulation. The results show that hygrothermal environment affects lead-lag vi-
bration frequency and modal of rotating composites beams conspicuously. Lead-lag vibration frequency decreases
when the hygrothermal environment exacerbates. The effect of thermal expansion on lead-lag vibration frequency is
more obvious than that of material properties variations. The combined effect of hygrothermal environment and rota-
ting result in the obvious locational excursion of modal nodes.

hygrothermal environment; rotating; composite beam; Galerkin method; lead-lag vibration characteris-
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