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Rotor dynamics analysis for ball bearing turbocharger considering the sealed construction

HUANG Ruo ZHANG Ye CHEN Tao
( School of Mechanical and Vehicular Beijing Institute of Technology Beijing 100081 China)

Abstract:  For some type of turbocharger the sealed construction on the turbocharger rotor can be regarded as a
special kind of oil film bearing as the dynamic principles for sealing force and film force are both similar. The stiffness and
damping matrixes of the sealed construction calculated by using short bearing theory were added to form a simulation
model of the complete rotor system. The calculated results of the dynamic characteristics of the rotor system were compared
with the experimental ones and also compared with the simulation results of a rotor system without sealed construction. The
effects of sealed construction on critical speed stability and unbalance response were revealed by this way. The conclusion
shows: the sealed construction is of essence in the rotor dynamics analysis for ball bearing turbocharger and here the short
bearing theory is still available.
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Fig.3 The cad map of sealed ring on turbine side
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Fig.4 The cad map of sealed ring on compressor side
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Tab.1 HP60Q rotor system stiffness and damp
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Fig. 5 The rotor model without sealed construction
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2 HP60Q - 3.2.2
Tab. 2 HP60Q turbocharger bearing-rotor critical speed comparison 7
/(r*min") /(r* min") 7
D 66 046 86 468
R 66 123 86 715
A 68 000 84 000 ;
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