
Fluidna Tehnika 2013 Fluid Power 2013Maribor, 19. – 20. September

Test Bed for Hydrostatic Bearing Gap
Georg Mörwald, Jörg F. Edler, Heinrich G. Hochleitner

Institute of Production Engineering
Graz University of Technology

Introduction

The constant progress in industrial production technology always makes higher
demands on precision and accuracy. In the field of machine tools, high precision
and dynamics play a major role. Machine tool check rails can be designed in
different ways. One of the solutions is a hydrostatic bearing. Good absorbability and
frictionless movement are advantages over conventional bearings. To raise the
accuracy of hydrostatic bearings, a control system is needed. This paper shows a
test bed for developing and testing of such a controller.

Example measurement

Figure 3 and 4 show an example of a switching on step. The test has been done
with a progressive rate controller and with adjustable throttles. The comparison
between the tests is of a quantitative nature because the height of the bearing gap
is not exactly the same. The most distinctive difference between the controller and
the throttle is the time to reach the final gap height. In the throttle operating state, it
takes about 50ms and in controller operating state about 6s after turning it on.
Another significant detail is that the controller does not work synchronously.

Figure 2: Schematic design of measurement

Test bed

Figure 1 shows the test bed. The width and the length of the test bed are 600 mm.
The height is 1310 mm. The testing bay consists of a hydrostatic bearing, table,
device for simulating impact load, and the hydraulic and pneumatic components.
Forces up to 15kN can be simulated in different forms. It is possible to induce static
and dynamic forces with the pneumatic bellows. In operation with dynamic forces,
different signal sequences can be realized. On the lower side of the test bed are 10
disks with a mass of 10 kg each. To simulate impact loads, one disk can be dropped
down.
In figure 2, the schematic of measurement design is shown. Each measurement
includes the height of each bearing gap h1 to h3, the pressure of each bearing p1 to
p3, the oil temperature T, the acting force F, and the measuring time t.

Conclusion

The test bench provides a good basis for the development of mechanical controllers
for hydrostatic bearings. The measurements with a state of the art controller have
shown that the present construction is not perfect to control hydrostatic bearings.
The next step will be the development of an ideal controller, together with a
simulation of its behavior in Ansys. To adopt the test bed for tests with the new
designed controller, improvements in the area of bearing gap measurement and the
application of force will be carried out.

Figure 1: Test bed

Figure 4: Switching on step with throttle

Figure 3: Switching on step with controller


