Why air bearings outperform ball
bearings in high precision applications

High precision and accuracy

ﬁl“ Air bearings can provide extremely high levels of precision and accuracy

N\ because they eliminate physical contact between the bearing surfaces. This

\|/ absence of friction, wear, and backlash allows for smooth, precise motion,
PRECISION making air bearings ideal for applications that require sub-micron level

AND ACCURACY precision, such as semiconductor manufacturing and optical systems.

High speed and acceleration

Air bearings can operate at very high speeds and in rapid acceleration/
deceleration applications effectively, due to their low friction and inertia. In
contrast, ball bearings may begin to slip at accelerations above 1G. This
high dynamic response makes them suitable for applications that require HIGH SPEEDS &
quick and precise positioning, such such as laser cutting, semiconductor ACCELERATION
wafer handling, and scanning systems.

No friction and no wear
Unlike ball bearings, which rely on rolling contact and generate friction, air

l_ z bearings work on a cushion of air, resulting in minimal friction and virtually
7 no wear. This characteristic reduces the need for lubrication, maintenance,
NO STATIC OR and replacement parts, making air bearings a good choice for applications

DYNAMIC FRICTION

where contamination from lubricants or wear debris is a concern.

Heavy load capacity

In some high-precision applications, air bearings can support heavier loads
than ball bearings of comparable size. This is due to the distributed air
pressure supporting the load evenly across the entire bearing surface. The
load-carrying capacity of an air bearing is largely determined by the air HEAVY LOAD
pressure, whereas ball bearings have load limitations based on their size CAPACITY
and material.

Repeatable motion control
Air bearings operate without any physical contact between the bearing sur-
>>> faces, eliminating issues related to rolling resistance, wear, and lubrication
that are inherent in ball bearings. Therefore, air bearings can offer smoother
STRAIGHTER and more consistent motion, while maintaining their precision and perfor-
MOTION mance over extended periods, reducing the need for constant adjustments
or maintenance.

High stiffness and damping

Air bearings can exhibit high stiffness and damping characteristics, provid-
ing excellent stability and vibration damping. This is particularly important
in applications where minimizing vibrations and maintaining stability are

critical, such as in metrology equipment. HIGHER DAMPING
AND STIFFNESS

Vibration and noise reduction

||| Air bearings offer a smoother and quieter operation compared to ball bear-
II”II'IIII”II ings, due to the absence of physical contact between components. They

can help reduce vibrations in precision machining applications, resulting in

NO NOISE OR higher quality and more consistent products. This also makes them perfect

VIBRATIONS for noise testing applications such as for automotive design.
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Suitable for cleanroom and vacuum environments
o Air bearings are preferred in cleanroom and vacuum environments, where
oi contamination and outgassing are concerns. Ball bearings generate parti-
o cles due to wear and may release lubricants or contaminants, making air
CLEANROOM bearings a cleaner and more reliable choice in high precision (semiconduc-
SUITABLE tor) settings. Air bearings help maintain the cleanliness and integrity of the
manufacturing process.

Customisation
Air bearings can be designed and manufactured with specific shapes and

»
. ) : . ) , Flat round air bearings
sizes to fit the unique requirements of a particular manufacturing process.
This level of customization can be challenging with traditional ball bearings. [\

CUSTOMISATION

Low heat generation

Low friction means less heat generation, so less thermal disturbance for
precision applications, and minimal power loss for high speed applications,
such as high speed precision spindles. While any heat generation is of
course not zero, relative surface speeds of the order of 30m/s must be
GENERATION reached before significant heat can be measured.

No lubrication .

Air bearings do not require lubrication because there is no physical contact
between the bearing surfaces. This eliminates the need for lubrication VI‘ Radial air bearings
issues that can arise from lubricants. NO OIL LUBRICATION

systems, reduces maintenance costs, and prevents potential contamination
NEEDED

Air bushings

No maintenance

Air bearings operate without physical contact. Due to the lack of this physi-

cal contact, air bearings typically require almost no maintenance compared

to ball bearings, which may need periodic lubrication and replacement due

NO MAINTENANCE to wear and tear. This results in longer service life and reduced mainte-
NEEDED nance requirements for air bearings. Conveyor air bearings

No hysteresis and backlash

Hysteresis (lag between input and output) and backlash (play in the system)

are common issues in mechanical systems that affect components with /{7£>
contact, like ball bearings. Air bearings, being non-contact, do not exhibit

these problems. They offer immediate and repeatable responses to input NO HYSTERESIS
commands, which is essential for ultra-precise positioning and control. OR BACKLASH

Dove tail air slides

Experience precision positioning and frictionless motion yourself!
Contact IBS Precision Engineering today (info@ibspe.com) and find out
how non-contact air bearings can improve your precision applications.

Air spindles

I B S For over 30 years IBS has been helping customers address unique problems. With our expert foundation in metrology, we understand the true meaning of ultra
precision engineering and how to help you achieve it. Please visit our website for more information: www.ibspe.com
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