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Dynamic Analysis and Numerical Under the constant total oil supply, the effect of the number of oil

chambers on low order vibration frequencies of the turntable can be

Slmulatlon Based on the Turntable ignored when the number of the oil chambers is more than six.
Of the Hydrostatic Support System These studies serve a basis for further studies on dynamic properties

of the whole system.
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Abstract 1In this paper, a finite element model of a turntable of
the Hydrostatic Support System is established according to
engineering practice. The springs, with the action of the oil —film
force, are added to the turntable model. The dynamic property of
the turntable is analyzed with the numerical simulation. The effect
of the number of oil chambers on the frequency of the turntable is ° >

studied under two different situations, that is, a constant oil supply N o " "
of the single oil chamber and the constant total oil supply. In a )

certain range of oil supply, under the situation of a constant oil °

supply of every single oil chambers, the vibration frequencies of the )

turntable, as the Hydrostatic Support System with different number , )

of oil chambers, increase with the increase of the number of the oil , s

chambers and the oil supply value, and the increase is nonlinear. o
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Fig. 4 Finite element model with different number of supports
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Fig. 5 Modal shapes of turntable with eight supports
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Table 1 Frequencies of the turntable with different supports (unit: Hz)
/(N-m™) 4 6 8 16 /(N-m™) 4 6 8 16
10 11.205 11.204 11.204 11.205 1.00x10° 16.767 19.747 22.101 29.239
100 11.205 11.206 11.206 11.208 2.00x10° 17.35 25.181 28.945 39.541
1 000 11.213 11.217 11.221 11.237 3.00x10° 17.351 29.298 34.259 47.218
1.00x10* 11.286 11.326 11.368 11.53 4.00x10° 17.351 32.555 38.683 53.41
1.00x10° 11.986 12.366 12.746 14.121 5.00x10° 17.351 34.975 42.495 58.509
2.00x10° 12.696 13.42 14.115 16.525 6.00x10° 17.351 36.662 45.832 62.69
3.00x10° 13.346 14.389 15.358 18.616 7.00x10° 17.351 37.861 48.782 66.055
4.00x10° 13.946 15.29 16.503 20.49 8.00x10° 17.351 38.456 51.432 68.7
5.00x10° 14.501 16.135 17.57 22.201 9.00x10° 17.351 38.619 53.828 70.736
6.00x10° 15.017 16.931 18.573 23.785 1.00x107 17.351 38.677 56.002 72.284
7.00x10° 15.498 17.686 19.52 25.266 1.00x10% 17.351 38.792 70.819 79.44
8.00x10° 15.949 18.404 19.52 26.66 1.00x10° 17.351 38.796 70.821 79.746
9.00x10° 16.371 19.09 21.279 27.981 1.00x10" 17.351 38.796 70.821 79.774
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