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Measurement of Perturbed Pressures under Inherently
Compensated Restrictors in Externally
Pressurized Air Bearings

Sang-Shin Park and Dong-Chul Han*

Turbo and Power Machinery Research Center, Seoul National University
*Department of Mechanical Design and Production Engineering, Seoul National University

Abstract—In this study, steady state and perturbed pressures are experimentally measured under in-
herently compensated restrictors in externally pressurized air bearings. A piezo actuator is used for
simulating small displacement perturbation in the air film. The pressures under the restrictors are
measured by a miniature type pressure transducer and the height of the air film is measured by capa-
citance type gap sensors developed by Chapman's method. The perturbed pressure is obtained
through Fourier transformation of the two signals. The measured perturbed pressures are in good

agreement with the calculated values.
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Table 1. Piezo actuator 150/20-15/12 VS 35

Stroke at 150 V 12 pym
Electrical capacitance 6000 oF
Stiffness 400 N/um
Resonant frequency 15 kHz
Max. compressive load 4000 N
Max. tensile load 500 N
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Table 2. Specification of pressure transducer EPI-178-
5G

Range S bar

Overrange 10 bar

Sensitivity 20 mV/bar

Resonant Frequency 190 kHz
Nonlinearity +0.5%/full scale
Temp. Shift + 1% full scale/50°C
Diameter 1.78 mm

Length 6.4 mm

Table 3. Specification of power supply & amplifier PS-
30A

Transducer excitation
Current

Transducer output
Input power

+0.5 to £7.5 V DC adjustable
100 mV max.

10 to 100 x adjustable

120 V AC/60 Hz

Mounting rail option 3.3 ft mounting rail
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Fig. 3. Photo of gap sensor after machining.
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Fig. 9. Photo of experimental setup.
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Fig. 10. An example of measured data.
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