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Development of Automatic Air Gap Adjusting Mechanism for

Innovative Air Floating Stage

Student : Chin-Ming Yang Advisor:Dr. Pi-Ying Cheng

Degree program of Automation and Precision Engineering
College of Engineering

National Chiao Tung University

Abstract

The objective of the thesisis to désign an air gap self-adjusting
mechanism by applying hydrostatic type air bearing theory and force
function. The thesis proposes an integration control unit including
the proportional pressure valveand linear optical scale sensor (LVDT)
as real time air gap height detector and compensator respectively.
This gap height pneumatic control unit can control the air bearing
inlet pressure for maintaining the defined air gap height to afford
required plane levelness. The experimental model of air gap self
—-adjusting mechanism of the air gap floating stage has also been
designed based on the hydrostatic theory and dynamic characteristics

analysis using ADAMS.

The investigation results derived both from theoretical and
experimental process show that, 1um levelness accuracy and 400ms
system signal response time can be achieved by using the air bearing
inlet pressure control technology to keep it in the required status

of air gap height. The proposed innovative self-adjusting mechanism

II



demonstrates a new alternative approach of error compensation method
for the application of new designed precision machinery and measuring
equipment without the requirement of complex configuration and

control system architecture.

The pressure and control model of the proposed air bearing can be
a reference in the similar application such as thrust hydrostatic

bearing design.

Keywords: Air bearing, Accuracy error compensation, Self-adjusting

mechanism, Pneumatic contro unit.
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P = pRT (§ i * 425 (3. 24)
__AG 2gk 2 ﬁ 2
"~ gp [(k—l)RTz (k+1) ] (3.25)
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Common Table
Class c .
Dim A C@ C
<=3 +0.05 0.1 +0.2
3<l<=4 +0.05 +0.1 +0.2
sEad 6<1l<=16 £0.1 $0.15 | 203
1.EEBRAREZRE E/8%5C0.5 16<1<=30 0.1 0.2 | 205
2. EAEEDLE. 30<L<=120 | #0.15 0.3 0.8
120<1<=315 +0.2 +0.5 +1.2
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Class C ~
Dim A (@ c
L<=3 +0.05 0.1 +0.2
=y = 3<L<=6 $0.05 | 0.1 | 0.2
1.5 R ITA HE 2 518 8 A 5C0.5 gumle | 301 | 2005 | 209
2 HEIES M EH . 16<1<=30 +0.1 +0.2 +0.5
30<L<=120 +0.15 0.3 10.8
120<L<=315 0.2 0.5 1.2
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