Free Vibration Analysis of a Circular Plate With Multiple Circular Holes by Using Indirect BIEM and Addition Theorem
In this paper, natural frequencies and natural modes of a circular plate with multiple

circular holes are theoretically derived and numerically determined by using the indirect boundary integral formulation, the addition theorem, and the complex Fourier series. Owing to the addition  theorem, all kernel functions are expanded into degenerate forms and further expressed in the same polar coordinate centered at one circle where the boundary conditions are specified. Avoiding not only the computation of the principal value but also the calculation of higher-order derivatives can be easily determined. By matching boundary conditions, a coupled infinite system of linear algebraic equations is derived as an analytical model for the free vibration of a circular plate with multiple circular holes. The direct-searching approach is utilized in the truncated finite system to determine the natural frequency through singular value decomposition. After determining the unknown Fourier coefficients, the corresponding mode shapes are obtained by using the indirect boundary integral formulations. Some numerical eigensolutions are presented and then utilized to explain some physical phenomenon such as the beating and the dynamic stress concentration. Good accuracy and fast rate of convergence are the main features of the present method, thanks to the analytical approach.
利用間接邊界積分方程法與加法定理來求解含多圓孔圓板之自由振動

本文利用間接邊界積分方程、加法定理與複數傅里葉級數來進行多圓孔圓板的自然頻率和自然模態的理論推導與數值計算。由於使用加法定理，所有核函數可展成退化核形式，而且可進一步在極座標下，將基本解透過加法定理平移到給定邊界條件的該圓圓心上。不僅避免主值的計算，而且高階導數的計算結果也能輕易獲得。藉由滿足邊界條件，一套線性代數方程式的耦合無窮系統來當成含多圓孔圓板自由振動系統的解析模式。在擷取有限項數的系統中，我們透過使用奇異值分解技巧與直接搜索法來找尋自然頻率。接著在求得未知傅立葉係數之後，我們利用間接邊界積分方程來獲得所對應的模態。在某些數值特徵解是可用來說明某些物理現象，例如拍擊與動力應力集中問題。拜解析法所賜，我們提出的方法主要特徵為良好的準確性與快速的收斂性。
檔名: ASME-JAM-Lee-proof
柏伸製表

