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Abstract: A numerical method is established to analyze the influence of the pendulum angle and rotation
speed on the static characteristics of the air-floating turntable of an ultraprecision full-aperture polisher.
Substituting the air-film-thickness equation, which contains the pendulum angle, into the Reynolds equa-
tion results in an equation that includes the pendulum angle and speed terms. This equation is then solved
by numerically combining the finite difference method with the flow balance equation. The calculation re-
sults show that in the case of a single pendulum, the maximum limit of the pendulum angle of the air-float-

ing turntable is 510 ° rad, and with an increase in the pendulum angle, the maximum value of the air
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film thickness gradually increases and its minimum value gradually decreases. Furthermore, the pressure
distribution changes and the load capacity gradually decreases. In the case of combined pendulums, the
maximum limit of the pendulum angle of the air-floating turntable is 4. 9X 10 ° rad. The effect of the com-
bined pendulums on the static characteristics of the air-floating turntable is similar to that in the single-pen-
dulum condition, but more significant. The failure speed of the air-floating turntable is 2 300 r/min. As
the speed increases, the thickness of the air film does not change directly. However, the thickness of the
air film changes when the load capacity decreases owing to pressure distribution. It can be concluded that a
change in the pendulum angle and rotation speed changes the load capacity of the air-floating turntable.
Therefore, the position of the turntable will change accordingly to maintain the balance of force. This re-
search provides a theoretical basis for the subsequent study of dynamic rotation errors.

Key words: ultra-precision air-floating turntable; angle pendulum; rotation speed; finite different meth-

od; static characteristics
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Fig.2 Numerical calculation grid model of air film flow
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