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A new actuator ‘pneumatic servo bearing actuator’ consists of aerostatic bearing and pneumatic servo valve has been proposed 

for ultraprecise positioning. The actuator can realize the ultraprecise positioning by controlling inlet air pressure by pneumatic servo 

valve. However, it has been reported that aerostatic bearings bring nano-fluctuations of supported object because of their small 

damping abilities. Therefore, to prove the high reliability of the proposed actuator, nano-fluctuations of the bearing have to be 

reduced as much as possible.  

In this paper, the order of nano-fluctuations occurring in the aerostatic bearing and its conditions were investigated, and the 

design of the pneumatic servo bearing actuator with smaller fluctuations was presented. As a result, the amount of nano-fluctuations 

was clarified, where the laminate type mechanism was proposed to reduce the nano-fluctuations in greater-extend. 
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Fig. 1. A schematic diagram of the experimental 

apparatus 
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Fig. 2(a) 
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Fig. 2. Typical sample of nano-fluctuations 
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4.1   (basic type actuator) 

Fig. 3
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Fig. 3. Pattern diagram of surface restriction bearing and 

schematic view of T-shaped groove 
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Fig. 4
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Fig. 4. Load capacity curve of basic type actuator 
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Fig. 5. Amount of nano-fluctuations of basic type 

actuator 
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Fig. 6. Theoretical flow map in the clearance 
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5.1   (curved surface type actuator) 
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Fig. 7. Pattern diagram of curved surface type actuator
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Fig. 8. Load capacity curve of curved surface type 

actuator 

 

5.3   

Fig. 9
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Fig. 9. Amount of nano-fluctuations with curved type actuator
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Fig. 10. Schematic diagram of the experimental 

apparatus of laminate-type actuator 
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Fig. 11. Load capacity curve of laminate-type actuator
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Fig. 12. Amount of nano-fluctuations with  

laminate-type actuator
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