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Finite element analysis of centrifuge baskets in the centrifugal state

JIN Fan, LIU Ping—yan, XU Heng, XU Bing
(Institute of Systems Engineering, China Academy of Engineering Physics, Mianyang 621900, China)

ABSTRACT: Objective To study mechanical behaviors of the suspended basket, especially the strength and stiffness
performance under the centrifugal loading. Methods By precisely modelling the contact relations between parts of the
basket, the present paper established a finite element model based on an initial design of centrifuge baskets. Special
emphasis was placed on a systematic study of the strength property of centrifuge baskets. Calculation and analysis were
performed to check the overall structure, the strength of key parts and the reduction of local stress concentration.
Results Certain stress concentration existed due to local contact between the lifting lug and the bob—weight, leading to
the result that the safety parameters failed to meet requirement on strength. Conclusion An improved design is
provided with higher structual strength, which satisfies the corresponding mechanical strength requirements.
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Fig.1 Structures of the centrifuge baskets a: with bob—weight; b:

without bob—weight
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Fig.2 Finite element model of the centrifuge baskets
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Fig.3 Equivalent stress distribution of the whole body and the

main part of the centrifuge basket
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Equivalent stress distribution of the whole body and the

Fig.4

main part of the centrifuge basket
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Table 1 Maximum equivalent stress and safety factor in the original and improved designs
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Fig.5 Equivalent stress distribution of the whole body and the

main part of the centrifuge basket
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Fig.6 Equivalent stress distribution of the whole body and the

main part of the centrifuge basket
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