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A Study on the Oil-free Turbocharger
Supported by Air Foil Bearing
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ABSTRACT

The feasibility study on the oil-free turbocharger supported by air foil bearings is investigated. Using the
perturbation method, dynamic characteristics of air foil bearings are calculated based on the static
equilibrium position of a turbocharger rotor is predicted. With collaboration of calculated stiffness and
damping of foil bearing, rotordynamic analysis is performed using the finite element method. The effects of
bump compliance and bearing clearance on rotordynamic characteristics of the cil-free turbocharger such as
the critical speeds, eccentricity ratio, vibration amplitude and stability are investigated.
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Fig. 1 Configuration of oil-free turbocharger
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Fig. 5 Qil-free turbocharger rotor
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Table 1 Descriptions of air foil bearings

1 Al 3 0.04
2 A2 3 0.07
3 A3 3 0.10
4 Bl 5 0.04
5 B2 5 0.07
6 B3 5 0.10
7 Cl1 7 0.04
8 c2 7 0.07
9 C3 7 0.10
FHIAME M6, M1ZE, 2003
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Fig. 6 Critical speeds of cil-free turbocharger
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Table 2 Descriptions of air foil bearings

Al
A2
A3
Bl
B2
B3
C1
C2
C3
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