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It is an important thing for a designer to simulate and predict the performance of a spindle and a
rotary table. In addition to the general performance such as static stiffness, the error motion
performance information is beneficial to the designer in many cases. However for an aerostatic
bearing the fluid film physical status should be calculated in order to simulate those performances
and the calculation time is another obstacle for a simple performance simulation. In this paper the
investigation on experiment and simulation is performed in order to find a more effective
simulation method for the rotational error motion.

Key Words: Aerostatic journal bearing (57|82 X'2#|0{2), Inherently compensated (X4 = 4d), Rotational error
motion (3| ™ & &E Y &), Simulation (Al 2 0[4), Experimental investigation (& &4 1

7|sMd9H A = bearing number
Liet, heer = reference dimension
P = normalized pressure in fluid film p = coefficient of viscosity
Ps = supply pressure U = boundary velocity
q = mass flow through a feedhole P, = atmospheric pressure
H = normalized film thickness Cp = orifice discharge coefficient
h = film thickness d = feedhole diameter
h,,, = film thickness at a feedhole R, = gas constant
X, Y = normalized spatial variable T = air temperature
X, y = spatial variable n = normal vector to a surface
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270

Fig. 3 Experimental rotational error motion(five
revolutions) plot in the x direction according to

the rotation angle
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Fig. 4 Bar graph plotting the Fourier cosine coefficient
of the FFT result of rotational error motion data
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