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Abstract— This paper introduces air bearings. High-speed
air bearings offer very specific advantages over other, more
conventional bearing technologies. The reason use of air
bearing air bearings as it avoid the traditional bearing-
related problems of friction, wear, and lubricant handling,
and offer distinct advantages in precision positioning and
high speed applications. The use of air bearings means tool
life can be greatly extended. Air bearings provide extreme
radial and axial rotational precision. The factors affecting
the performance of the air bearing like friction, wear,
stiffness, load capacity. This paper also introduces with the
types of air bearing. New air bearing products like flat
bearing, air bushing, vacuum preloaded bearings, air
bearing dides, radial bearing and its applications in various
fields. It also discuss about the advantages and
disadvantages of air bearings.

Keywords— Air bearing, friction, load capacity, stiffness,
wear.

l. INTRODUCTION
Rolling element bearings are today being pushethéir
technical
semiconductor manufacturing, high resolution scagnand

high-speed machinery. Air bearings represent thgt ne

logical step in bearing design. [1] Air bearingsganeral
have a proven track record having been employed

limits by the demands of applicationselik

is typically accomplished through an orifice or arqus
media that restricts or meters the flow of air ithe gap,
referred to in Figure 2 as R1. The restriction ésigned

such that, although the air is constantly escafiam the

bearing gap, the flow of pressurized air througle th
restriction is sufficient to match the flow throutie gap. It
is the restriction through the gap, R2 that mansaihe
pressure under the bearing and supports the wotkidy
[2] If air pressure were introduced to the gap with
restriction (R1), the flying height would be highéhe air
consumption higher, and the stiffness would be tothan
could be achieved with proper restriction. Thigneson is
referred to as air bearing compensation. It is used
optimize the bearing with respect to lift, load dastiffness
for particular applications. [4]
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coordinate measuring machines for 20 years. Theyman

technical advantages of air bearings such as nesr z

friction and wear, high speed and high precisigrabdlities,
and no oil lubrication requirements are powerfulatages
for today's machine designers. However, these lisrefve
not been more fully utilized to date because aarings are
difficult to manufacture and
commercially available until recently. Air bearingsas
founded ten years ago to pioneer the use of ponvedia
technology and make air bearings that are robimpls to
use, inexpensive, and available off-the-shelf. [2]

Unlike contact roller bearings, air bearings uéla thin film
of pressurized air to provide a ‘zero friction’ tbéearing
interface between surfaces that would otherwise irbe
contact with each other. Being non-contact, airringa
avoid the traditional bearing-related problems oétibn,
wear, and lubricant handling, and offer distincvattages
in precision positioning and high speed applicatigt0]

The fluid film of the bearing is achieved by supptya flow
of air through the bearing face and into the bepgap. This

WWwWw.ijaems.com

Il. TYPES OF AIR BEARING TECHNOLOGY
There are two basic types of precision air bearings
aerodynamic bearings and aerostatic bearings:

2.1 Aerodynamic Bearing
Aerodynamic bearings depend on relative motion betw

they have not beefne pearing surfaces and usually some type oflspicaves

to draw the air between the bearing lands. Thisribga
action is very similar to hydroplaning in your anmobile on
a puddle of water at high speed. At a lower spamd Vire
would cut through the water to the road. In juss tivay,
aerodynamic bearings require relative motion betwde
surfaces, when there is no motion or when the madsmot
fast enough to generate the air film the bearinépsas will
come into contact. [2] Aerodynamic bearings areeroft
referred to as foil bearings or self-acting beagirfgxamples
of this type of bearing include the read-write hdlihg
over a spinning disk, crankshaft journals, camsjuaftnals,
and thrust bearings for electrical generator tuebiifi3]
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Fig.2: Sectional view of Aerodynamic bearing

2.2 Aerostatic Bearing
Aerostatic bearings require an external pressuriagd
source. This air pressure is introduced betweerb#zeing

surfaces by precision holes, grooves, steps or USOr0p e ssure

compensation techniques. Because aerostatic bednane
a pressurized air source they can maintain anagirig the
absence of relative motion between the bearingaseasf

[1][6]
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Fig. 3: Tri-lobed Aerostatic bearing

M. PROPERTIES OF AIR BEARING
TECHNOLOGY

There are 4 major properties of air bearing teatgl

3.1 Friction

In air bearings there is no difference betweenicstanhd
dynamic coefficients of friction so the stick-slipsue is
completely eliminated. Friction in air bearingsaigunction
of air shear from motion, so at zero velocity thexmuld be
zero friction making infinite motion resolution thretically

possible. [5]
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Fig: 4- Coefficients of friction
3.2 Wear
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The problem of wear due to speed, acceleration)eading
are avoided due to non contact nature and thesengders
have no influence on the life of the air bearirg. [

The mode of wear in an air bearing is erosion, ls® t
cleanliness of the air has the greatest effects Thia big
advantage when it comes to machine reliability. etk of
debris from wear and no need for oil lubricatioreda the
noncontact nature of air bearings also means tiegt are
ideally suited for wuse in clean room, medical,
pharmaceutical, and food processing environmeBisAjr
bearings also excel in dry dusty environments sischalt or
sugar factories, which can be highly corrosive. these
environments any oil lubrication quickly becomegpging
slurry. Air bearings have a self-purging effectiwitonstant
air exiting the bearing blowing away light dry dust
3.3 Stiffness

and surface area both affect
proportionately, but the most significant factorain bearing
stiffness is the idea and use of compensation. [1]
Compensation is a way of controlling the flow of iaito the
air gap and is the true key to air bearing stiffnd$he object
of compensation is to create a restriction of tinfosv into
the gap before the restriction of the gap itselie Tir gap
must be a restriction otherwise the pressure wmdd
remain under the bearing and it would instead ézgiabith
the ambient pressure. [7]

3.4 Load Capacity
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Fig. 5: Liftsand Loads
The load capacity of air bearings is limited congghto
rolling element bearings; they carry the same Ipad unit
area as traditional plain bearings for machinesto®his is
usually more than sufficient for today's high-speed
lightweight machine applications. [4]
Surface area x input pressure = grounding force
Surface area x input pressure x efficiency = load capacity
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V. APPLICATIONS
Air Bearings are used in a variety of applicatiorguding:
Coordinate Measuriniylachines, Precision Machine Tools, [2]

Semiconductor Wafer Processing, Medical Machines,
Optical Lens Production Equipment, Digital Printers
Lithography, Precision Gauging, Diamond Turning

Machines, Materials Testing Machines, Crystal Rglli
Rotary Tables, Spindles, and friction testing. 9][

(3]

V. ADVANTAGES
5.1 Greater precision
5.2 Increased tool life
5.3 Improved surface finish
5.4 Long bearing life
5.5 Low thermal growth
5.6 Lack of maintenance
5.7 Large load capacity
5.8 Reduced vibration
5.9 Cleanliness

[4]

[5]

VI. DISADVANTAGES

Air bearings only have a few disadvantages. Thenmai
challenging issues are the high geometrical ac@sachich
are required during manufacture. Another issue hs t [6]
supplied pressurized air which has to be clean diyd
Fundamentally air bearings require some form of grow
consumption during operation to supply the highspuee
air, unlike mechanical systems which may operatouit
any power input (except mechanical forces)[11].

[7]
[8]

VIL. CONCLUSIONS

Foil bearings have been extremely successful focyile
machines. They have increased the reliability oéséh
machines up to tenfold. [7] Even though several hitas
have been built for other applications, the work hat been
pursued by the same vigor and commitment for variou
reasons. Their low cost, oil free operation, resisé to
abrasion and contact free operation etc have iseckits
potential to be used in various applications. [p][8

[9]

[10]DellaCorte, C.,
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355-358.
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VIIL. FUTURE SCOPE
8.1 Future Vehicles can be designed using this teclgyolo
8.2 It can be used for semiconductors manufacturing.
8.3 It can be used in aerospace application
8.4 It can be used in design of machine tools.
8.5 High speed machinery.
8.6 Escalators can be built using air bearing technolog
8.7 High resolution scanning
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