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摘要 在Hamilton体系中应用精细积分法分析脉动流作用下粘弹性管道的动力学响应特性。首先建立了Hamilton体系下输送振荡流粘弹

性直管的辛对偶正则方程组，接着推导了求解非线性运动方程的线性插值精细积分法，最后分析了不同流速、不同激振频率下输流直管

非线性动力学特性。数值计算结果表明该方法能快速高效求解输流管道运动方程，计算精度令人满意。
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Abstract： Dynamic behaviors of visco-elastic pipes conveying pulsating fluid are investigated in the Hamiltonian 

system. Firstly, vibration equations of straight pipes conveying pulsating fluid are discretized using state vectors 

composed of displacements and momentum. Then, a precise time integration method with a linear approximation 

formula is used to solve nonlinear symplectic canonical equations. Finally, this approach’s precision is testified by 

numerical examples of pinned-pinned pipes with different fluid parameters. The results show that this method is an 

efficient and stable approach for the dynamic analysis of fluid-conveyed pipes. 
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