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Fig. 3 Pipeline structure diagram
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Fig.8 Vibration acceleration monitoring position diagram
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Research on vibration of rocket engine pipeline of conveying fluid
based on two-way fluid-structure interaction

SU Yong', HE Jiang’, ZHANG Miao®, GONG Wu-Qi'
(1.School of Energy and Power Engineering, Xi’an Jiaotong University, Xi’an 710049, China;
2.Science and Technology on Liquid Rocket Engine Laboratory, Xi’an Aerospace Propulsion Institute,Xi’an 710100, China)

Abstract: Abnormal vibration often occurs in the liquid oxygen kerosene transmission pipeline of the rocket engine, which serious-
ly threatens the safety of the rocket engine. Improper handling will result in a failed rocket launch and enormous economic losses.
Therefore, it is necessary to study the vibration of the transmission pipeline. In this paper, a three-dimensional high pressure trans-
mission pipeline model comprising a corrugated pipe, a multi-section bending pipe and other auxiliary structures is established.Us-
ing the two-way fluid-solid coupling method, the vibration analysis of the pipeline is performed under external pressure pulse excita-
tion. The accuracy of the computation results is verified by a thermal test. The results show that at the same frequency, the ampli-
tude distribution of vibration acceleration obviously correlates with the amplitude distribution of flow field pressure, which indicates
that the fluid pressure fluctuation is the root cause of abnormal vibration of pipeline.And the vibration of pipeline increases with the
increase of average pressure. In the visualization results, the location of pipeline vibration is mainly concentrated in the middle pipe-
line and bellows. The stress and strain of the pipeline are concentrated at the bellows, bends and supports, which is different from
the distribution of vibration acceleration. The position with large stress and strain is the dangerous position where the structure is

prone to failure, which should be paid more attention to.
Key words: rocket engine; fluid conveying pipe; fluid-structure interaction; high-pressure

EER-N: 8 B(1991—), B 054 . E-mail: suyong@stu.xjtu.edu.cn.
BWRAESE: HRE(1968—), 55 i+, # P2, E-mail: wqgong@mail.xjtu.edu.cn,



