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Abstract: Due to the ultra-thin gas film of microbearing and various loads caused by the
high-speed rotation of micro rotor, the effects of gas rarefaction, viscosity-temperature relation and
journal misalignment on the lubrication characteristics of micro gas bearing cannot be neglected.
The modified energy equation and its finite difference expression considering rarefaction effect
were derived based on the energy conversation, and the modified Reynolds equation, modified en-
ergy equation, gas viscosity-temperature relationship and film thickness equation were solved simul-
taneously by partial derivative method and finite difference method. The influences of structural param-
eters, misalignment angle and thermal effect on static and dynamic performance of microbearings were
investigated in detail. Results showed that the load capacity, friction coefficient and dynamic stiffness

coefficient of gas microbearing were improved by the gas film temperature, while the direct damping
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coefficient was reduced. The journal misalignment had an adverse influence on the static and dy-

namic performance of microbearing. Therefore, the results can provide an important theoretical ba-

sis for improving the stability of gas microbearing-rotor system in microfluidic devices.

Key words: micro gas bearing; journal misalignment; rarefaction effect;
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Fig.2 Coordinate system of micro gas bearing with

journal misalignment
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