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ABSTRACT

High-amplitude vibration in the combustion chambefdarge-thrust liquid rocket engines (LREs) haetb the
main concern of aerospace structural engineersinador many years. Excessive vibration posegiausethreat
to the structural safety of engine and the relighdf system operation. In this study, the struatwibration and
gas pulsation data of an LRE during an intenseatitan test condition were analysed in detail. Thepting
characteristics between the sound pressure andhtation signal of a combustion chamber were deiteed. A
3D dynamic model of the combustion chamber strectuas then established with the modelling methothef
corrugated composite sandwich plate. The accurdcthe model was verified by the results obtaineoir
operational modal analyses of an engine hot testebVer, a novel vibro—acoustic coupling analysithod was
proposed, and a vibro—acoustic coupling modellHerdombustor was established. By examining thesticoand
structural dynamic characteristics and acoustied-salupling relationship of the combustor, we wabée to show
the mechanism of intense vibration under the calppsonance of acoustics and vibration. Finallygegineering
solution for suppressing the intense vibration @hbustion chamber structures was proposed. We fthaidhe
intense vibration of the combustion chamber wasedly the ‘rough combustion’ or ‘oscillatory corshan’ in
the combustor. The first-order longitudinal acaustiode coupled with the three-node diameter streatuode,
and thus formed a coupled resonance and generatéghadynamic gain because of the chamber pressure
pulsation. The most effective and economical meangitense vibration suppression in combustion diem
structures is to decouple the acoustic—vibratiompting mode through structural improvements. Irs tivay, the
anti-resonance margin of the improved structuraimeclarger than 7.5%. With the improved designytheation
acceleration of the combustion chamber was redbgetivo-thirds, and the effectiveness of the improeat

measures was verified.
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1. Introduction

Combustors in LREs are important devices that cdnie chemical energy of propellant into gas haargy.
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