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Modal Analysis and Critical Speed Calculations
of Turbocharger Rotor Systems

Tian Wenkai, Fang Tongyi, Wang Chengyu, Wang Yan
(Dalian Yuchai Turbocharging Technical R&D Center Co., Ltd., Liaoning Dalian 116028)

Abstract. Using the method of three-dimensional solid model and one-dimensional beam element respec-
tively to carry out modal analysis and critical speed calculations of turbocharger rotor system, its natural
frequency, critical speed and the vibration mode were obtained. The results showed that the vibration
mode calculated by three-dimensional solid model method was the same as the one calculated by one-di-
mensional beam element modal, but the natural frequency and critical speed were slightly higher than the
one-dimensional beam element model results, which meant that the stiffness of three-dimensional solid
model was greater than the one-dimensional beam element model. Moreover, the relationship between the
film stiffness of sliding bearing and the critical speed was calculated, the results showed that within a cer-
tain range of stiffness, the critical speed was out of the turbocharger’ s operating speed range.
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