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Dynamic Characteristics Analysis and Experiment of Cantilever

Turbopump Rotor in Rocket Engine
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Abstract: To study the dynamic characteristics of the cantilever turbopump rotor in rocket engines, finite element models of the

rotor dynamic characteristics are established using 3D solid elements and 2D beam elements to conduct dynamic characteristic

analysis. The sensitivity of the impeller and turbine to unbalance on the rotor is obtained. High speed dynamic balance tests of the

rotor are conducted on a high-speed rotating tester, and the results show that the finite element model well reflects the true dynamic

characteristics of the rotor, with a calculation error of no more than 5%. Compared with 2D beam element model, the calculation

accuracy of the 3D solid elements model is higher. The rotor is most sensitive to the imbalance on the turbine, providing a theoretical

reference for high-speed dynamic balancing test. After high-speed dynamic balancing, the amplitude reduction of the rotor at critical
speed is not less than 70.27%, and the reduction of elastic support stress is not less than 84.38%, indicating good dynamic balancing

effect. The research provides a reference for the analysis of the dynamic characteristics of the rotor of a large cantilever turbopump and

high-speed dynamic balancing tests.
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Tab.4 Vibration amplitude and elastic stress of the rotor at critical

speed before and after high-speed dynamic balancing
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