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Abstract; To investigate the influence of gas rarefaction effect on the unbalance response of
micro-electro-mechanical system (MEMS) gas bearing-rotor system, the motion equation of the
MEMS bearing-rotor system and the Reynolds equation of MEMS gas bearing are presented, and
the process of solving the modified Reynolds equation using the alternating-direction implicit
difference method is given. The motion equation of the rotor and the modified Reynolds equation
are combined, and the influence of gas rarefaction effect on the unbalance response of MEMS gas
bearing-rotor system is analyzed using the 4th-order Rounge-Kutta method. The study shows
that the stability speed of the journal of MEMS rotor system is higher with larger mass
eccentricity when the gas rarefaction effect is considered, therefore, a proper eccentric mass of
the rotor could improve the stability of MEMS gas bearing-rotor system. With the same eccentric
mass, the peak value of unbalance response of MEMS gas bearing-rotor system emerged at the
lower rotational speed, which shows that the unbalanced eccentric mass would have much influence

on the motion of MEMS rotor system when the gas rarefaction effect is taken into account.
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