
加入收藏 | 设为首页

首页 本刊介绍 编委会 投稿须知 审稿编辑流程 期刊征订 广告征订 English  选择皮肤：

王超,任军学,郝文强,刘宇,杨敬贤.柔性接头有效摆心漂移特性[J].航空动力学报,2014,29(12):2993~2999

柔性接头有效摆心漂移特性

Characteristics of effective pivot point excursion for flexible 
joint

投稿时间： 2013-10-21  

DOI：10.13224/j.cnki.jasp.2014.12.029

中文关键词:  摆心漂移  几何球心  柔性接头  推力矢量控制  固体火箭发动机

英文关键词:pivot point excursion  geometric pivot point  flexible joint  thrust vector control  solid rocket motor

基金项目:上海航天科技创新基金(SAST201258)

作者 单位

王超  北京航空航天大学 宇航学院, 北京 100191 

任军学  北京航空航天大学 宇航学院, 北京 100191 

郝文强  北京航空航天大学 宇航学院, 北京 100191 

刘宇  北京航空航天大学 宇航学院, 北京 100191 

杨敬贤  上海新力动力设备研究所, 上海 200125 

摘要点击次数: 64

全文下载次数: 132

中文摘要:

      设计了带缠裹式防热套的柔性接头,弹性件和防热套材料均采用硅橡胶.研究了柔性接头有效摆心和几何球心的关系,采用2阶四项式Mooney-Rivlin模
型模拟弹性件的本构关系,利用ANSYS软件分别仿真计算柔性接头在压强为0,9MPa下不同摆角条件的有效摆心和几何球心漂移,得到了两者的漂移包络线,把仿
真的有效摆心漂移结果与试验测量值进行比较,并利用间隙碰撞试验验证了几何球心漂移仿真结果的准确性,在此基础上研究了有效摆心漂移的原因.结果表
明:摆心包络线的仿真结果与试验结果吻合较好,有效摆心和几何球心是两个不同的概念,柔性接头的有效摆心漂移在半径为2.5mm,高为1.4mm的圆柱包络面
内,而几何球心的漂移在半径为0.013mm,高为0.6mm的圆柱包络面内,有效摆心漂移是由接头各层增强件和弹性件的变形不同引起的.

英文摘要:

      A miniature flexible joint using silicone rubber elastomer and wrapped insulating boot was designed. The relation between 
effective and geometric pivot points was studied. The quadrinomial second order Mooney-Rivlin invariant model was used to describe the 
constitutive relationship of the elastomer. The excursions of effective and geometric pivot points of flexible joint at different vector 
angles under 0MPa and 9MPa vessel pressure were calculated respectively using ANSYS. Both effective and geometric pivot point cylinders 
were obtained. The simulation and experiment results of effective pivot point were compared. The accuracy of the geometric pivot point 
excursion was verified by the experiment of clearance crash. In addition, the reason of the effective pivot point excursion was also 
studied. Results show that the simulated effective pivot point cylinder has a good agreement with the experiment. The effective and 
geometric pivot points are of different concepts. The effective pivot point excursion is limited to a radius of 2.5mm, 1.4mm high 
cylindrical envelope while the geometric pivot point excursion is limited to a radius of 0.013mm, 0.6mm high cylindrical envelope. The 
effective pivot point excursion is caused by different strains of each reinforcement and elastemer.
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