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Table 1 Material coefficients of QC1 and QC2 (Cj;, K, and R; in units of 10°N/m?, p in unit of 10’ kg/m’)
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Table 2 Natural frequencies of QC1/QC2/QC1 laminated beams
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Table 4 Maximum dimensionless phonon displacements «_,,, in the bottom

layer of laminated beams QC with imperfect interfaces

R QC1/QC2/QC1 QC2/QC1/QC2
£ RIm—( RIW—0 2 RIW—0 4 RIm—( RIW—( 2 RI™—0 4

S-S —1.7979X10* —1.8347X10* —1.8721X10* —4.0374X10* —4.0663X10 * —4.0973x10*
C-S  —7.7458X107° —8.1993X 1077 —8.5314X 1077 —1.4249X10* —1.6385X10"* —1.9985x10*

C-C  —4.1053X107° —4.4439X107° —4.7727X107° —9.1507X107° —9.4318X10°° —9.7091x10°
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Table 5 Maximum dimensionless phason displacements w.,,,, in the bottom

layers of laminated beams QC with imperfect interfaces

W QC1/QC2/QC1 QC2/QC1/QC2
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C-C  1.5073X10°  1.5355X10°°  1.5766X10°  6.0994X10°  6.2218X10°°  6.3641X 10 °
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(REHZ REAE)

Vibration and Bending Study of the Quasicrystal Laminated

Beams with the Imperfect Interfaces

YU Xinyu',GUO Junhong'*, WANG Haotian', SUN Tuoya®
(1. School of Science, Inner Mongolia University of Technology, Hohhot 010051, China;
2. School of Aeronautics, Inner Mongolia University of Technology, Hohhot 010051, China)

Abstract: Using a generalized linear spring model, the imperfect interface between layers is simu-
lated. The differential quadrature method and state space method are adopted to investigate the free vibra-
tion and static bending problems of QC laminated beams with imperfect interfaces under various boundary
conditions. By establishing a QC laminated beam model, the semi-analytical and semi-numerical solu-
tions of the natural frequencies, mode shape and the extended displacements of QC laminated beams with
imperfect interfaces are derived by using the transfer matrix method. Numerical examples are provided to
show the effects of imperfect interface parameters, boundary conditions, and stacking sequence on the
natural frequencies, mode shape and the extended displacements of QC laminated beams. The results in-
dicate that the imperfect interface parameters can reduce the stiffness of QC laminated beams.

Key words: quasicrystal; laminated beam; imperfect interface; state-space method; differential

quadrature method



