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ABSTRACT: This paper aims to get the influence of various comprehensive effects on the modal frequency of the centrifuge
during operation. Firstly, the natural frequency relationship about synthetically effect, no effect, only pre-stress effect and only
gyroscopic effect is established in theory. Then, the finite element (FE) model of the TLJ500 centrifuge is built, and the elastic

modulus of the bearing is identified by the FE model updating based on the modal test results when the centrifuge is not work-
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ing. Next, the elastic modulus of the bearing in the centrifuge FE model with working is replaced by the identifying result, and

the modal analysis is carried out. Lastly, the natural frequency of the TLJ500 centrifuge with the pre-stress and gyroscopic effect

is calculated by combining the FE simulation results and the theory equation. The synthetically calculating results agree with the

experimental results better when the centrifuge is working, which proves the feasibility of the proposed approach, and which can

be used to calculate the more believed critical speed of revolution when designing the centrifuge.
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