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不同来流下薄平板流固耦合特性分析

吕坤，张荻，谢永慧

西安交通大学能源与动力工程学院

摘要： 

薄平板的流固耦合特性研究在核反应堆板状燃料组件和风力透平叶片等方面具有广泛的应用背景。基于非定常流动

和弹性薄平板振动理论建立了薄平板的流固耦合特性研究模型，并得到了平板的振动特性以及平板周围流场的非定

常流动特性。结果表明：平板在持续稳定的来流冲击下，主要以其一阶固有频率产生振动，平板的振动属于自激振

动；相同攻角条件下，流固耦合现象随流速的增加而更加剧烈。对比平板在相同来流下考虑和不考虑流固耦合的分

析结果表明：不考虑耦合时作用在板上的持续平均气动力大于考虑耦合时的情况；流固耦合过程中，平板振动对涡

的形成产生抑制，保持平板的附着流，延迟分离。 
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Fluid-structure Interaction for Thin Plate With Different Flow Parameters

Lü Kun, ZHANG Di, XIE Yonghui 

School of Energy and Power Engineering, Xi’an Jiaotong University 

Abstract: 

The study of fluid-structure interaction of thin plate has broad applications in nuclear reactor fuel 
assembly and the wind turbine blade. Fluid-structure interaction analysis was based on the interaction 
between unsteady flow and the thin plate’s vibration. The characteristics of the plate’s vibration and 

the unsteady flow behaviors around the plate were obtained. Results reveal that under the impact of 
stable flow, the thin plate vibrates at its first-order natural frequency and the vibration is self-excited 
vibration. At the same angle of attack, fluid-structure interaction becomes more severe with the increase 
of flow velocity. The comparison between the results without considering fluid-structure interaction and 
the results considering fluid-structure interaction was made. The comparison results show that the 
average aerodynamic force is larger without the consideration of fluid-structure interaction. The vibration 
of the thin plate restrains the formation of eddies. It can also remain the plate’s attached flow and 

delay the flow separation.

Keywords: thin plate   computational fluid dynamics   numerical simulation   finite element 
method   fluid-structure interaction   
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