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A Study on the Dynamic Modeling of a Hydrostatic Table

Seung-Kook Ro*, Chan-Hong Lee*, Chun-Hong Park”

ABSTRACT

In this paper, a 3-DOF(Degree Of Freedom) rigid body model is developed for dynamic analysis of a
hydrostatic table. The dynamic coefficients, stiffness and damping constant of each pad are calculated from
the mass flow continuity condition. The validity of this model is examined in theoretical and experimental
method. The dynamic behavior when mass unbalances and local variations of stiffness and damping of pads
present is analyzed for real applications of hydrostatic table. Since the theoretical and experimental results
show good agreement, it can be said that the 3-DOF rigid body model is useful for the dynamic model of
the table. The analysis reveals that the pitching motion is the dominant mode of vibration. It also reveals
that unbalanced loads can increase amplitude of tilting motion and reduce natural frequencies and damp-
ing capacity of the hydrostatic table.

Key Words : 3-DOF rigid body motion(32-3%= 74 £%), dynamic modeling(53 =43), hydrostatic
table(#+3 ¢ o] ¥), unbalanced load(H3%)
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a. Single-pad bearing

Fig. 1 Simple hydrostatic bearing system and 1-DOF model

b. Double-pad bearing

Table 1 Specification of the hydrostatic table

mass of table, m 15 kg
table width, B X length, L 200x200 mm
distance between pads, r, 1y 75 mm
pad width, B; X length, L; 15%60 mm
effective area, A, 5.27%10° mm®
bearing gap, b, ke 4719, 5081 um
pressure ratio, P;, P, 0.5289, 04728
supply pressure, Ps 11 kegf/em®
capillary coefficient, k. 287x10™ mm®
stiffness constant(l pad), Ky 174 N/um
damping constant(] pad), Cy 85.8 kNs/m
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Fig. 2 Hydrostatic guide system
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Fig. 5 3-DOF rigid body model of the hydrostatic table
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