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Fig. 1 Bi-material cantilever beam with graded interface layer
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Table 1  Natural frequency of simply supported bi-material cantilever beam with graded interface layer
frequency W, W, w3 Wy w5 wg o wg W Wi
hy =h;=0.1m 0.2845 0.8811 1.5351 2.1846 2.8232 3.4530 4.0765 4.6956 5.3114 5.9249
Anasys 0.2839 0.8802 1.5341 2.1834 2.8219 3.4511 4.0741 4.6928 5.2879 5.7680
hy=h; =0.5m 0.2188 0.6637 1.1426 1.6158 2.0808 2.5397 2.9942 3.4458 3.8952 4.3431
Anasys 0.2183 0. 6630 1.1419 1.6146 2.0779 2.5368 2.9036 3.4129 3.7260 4.1981
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Fig.2 The dynamic response curve of the beam midpoint
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Fig.3 The dynamic response curve of the beam midpoint
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STUDY ON VIBRATION CHARACTERISTIC OF BI-MATERIAL
CANTILEVER BEAM WITH GRADED INTERFACE LAYER
BY TIMOSHENKO BEAM CORRECTIVE THEORY *

Wu Xiao" Luo Youxin Huang Chong Yang Lijun
(Hunan University of Arts and Science, Changde 415000, China)

Abstract The vibration characteristic of the bi — material cantilever beam with graded interface layer was studied
by Timoshenko beam corrective theory. The neutral axis site of the bi — material cantilever beam with graded in-
terface layer was determined by the static equilibrium equations and the vibration equations of bi — material canti-
lever beam with graded interface layer were also established by Timoshenko beam corrective theory, the expres-
sion for natural frequency of it and the analytical solution for forced vibration of it under the action of harmonic
load were obtained. The effect of neutral axis site to vibration characteristic of bi — material cantilever beam with
graded interface layer was discussed. Analysis of examples indicates that the height of graded interface layer had

more greatly influence on vibration characteristic of bi — material cantilever beam with graded interface layer.

Key words timoshenko beam, graded interface layer, neutral axis, vibration
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