BEM analysis of thin structures for thermoelastic problems
利用邊界元素法分析薄壁結構之熱彈性問題
Abstract: 
A new boundary element method is developed for solving thin-body thermoelastic problems in this paper. 
Firstly, the novel regularized boundary integral equations(BIEs) containing indirect unknowns are proposed to cancel the singularity of fundamental solutions. 
Secondly, a general nonlinear transformation available for high-order geometry elements is introduced in order to remove or damp out the near singularity of fundamental solutions, which is crucial for accurate solutions of thin-body problems. 
Finally, the domain integrals arising in both displacement and its derivative integral equations, caused by the thermal loads, are regularized using a semi-analytical technique. 
Six benchmark examples are examined. Results indicate that the proposed method is accurate, convergent and computationally efficient.
The proposed method is a competitive alternative to existing methods for solving thin-walled thermoelastic problems.
本文針對求解薄體之熱彈性問題發展出一種新型邊界元素法。首先，為了消除基本解之奇異性，提出一個含間接物理量之新正規化邊界元素法。接著，針對高階的幾何元素，引入廣義的非線性轉換來移除或是衰減基本解之近奇異性。此步驟是影響薄體問題解之準確性的關鍵。最後，利用半解析的技巧求解因熱負荷而產生之變位與其衍生之積分方程的領域積分。透過六個標準測試算例，檢驗本方法之準確性、收斂性與計算效能。與現存求解薄壁熱彈性問題的方法相比，本方法是一個具有競爭力的替代方案。
