BEARING

Precision by Design: The Art of Matching Components in
Bearing Assembly

When you hold a precision ball bearing in your hand, it's easy to see the result, smooth
motion, quiet operation, and long life. What'’s less visible is the delicate balance of
tolerances and geometry that make that performance possible.

Every bearing is a symphony of matched components. Inner and outer ring raceways,
rolling elements, and cages all work together within microns of tolerance. The key lies
not just in producing high-quality parts, but in how those parts are matched during
assembly.

The Meaning of a Good Match

A “good match” in bearing assembly isn’t about simply fitting parts together. It's about
creating an optimized system with controlled internal geometry. Specifically, it means
that the inner ring race diameter, outer ring race diameter, and ball size are paired in
such a way that the assembled bearing achieves the correct radial play, also known as
radial clearance.

This clearance determines how freely the balls can move between the raceways.

o Too much clearance — Excess vibration, noise, and reduced stiffness
o Too little clearance — Increased friction and heat, reducing bearing life

In other words, radial play is the fine line between efficiency and wear, and the way we
match components defines exactly where that line falls.

The Subtle Science of Ball Selection

Even when raceways are machined to exacting tolerances, the true magic happens
during assembly. The ball diameter becomes the final tuning element.

Bearing balls are available in extremely small incremental sizes, often in steps of 0.25 um
or less. By selecting balls just slightly larger or smaller, an assembler can subtly adjust the
radial play.
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For example:

o Aslightly larger ball reduces clearance, creating a tighter, stiffer bearing, ideal for
high-speed precision applications.

e Aslightly smaller ball increases clearance, useful where thermal expansion or
misalignment must be accommodated.

It's a delicate balance. A few microns of adjustment can transform performance from
“within spec” to “optimized for purpose.”

Matching as a Process; Not a Moment

At CW Bearing, the matching process begins long before final assembly. Inner and outer
rings are measured and classified according to exact raceway diameters. Ball sizes are
similarly graded and sorted.

During assembly, advanced metrology systems and precision matching algorithms select
the right combination of components to produce the desired internal geometry, ensuring
consistent performance across high-volume production.

This isn’t trial and error. It's precision engineering, powered by data, driven by expertise,
and verified by measurement.

Industries We Serve; and Why It Matters
CW Bearing products power critical applications across multiple markets:

o Automotive: Steering systems, electric motors, and transmissions demand tight
radial play for low noise and high efficiency.

¢ Industrial Automation: Robotics and CNC machines rely on optimized clearance
for repeatability and vibration control.

o Medical Devices: Surgical robots and imaging equipment require ultra-precise
bearings for accuracy and reliability.

e Aerospace: Bearings in actuators and control systems must balance clearance for
thermal expansion at altitude while maintaining stiffness.

« Renewable Energy: Wind turbine pitch and yaw systems need controlled play to
handle load variations without premature wear.
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In each case, radial play decisions during design and development directly impact
system performance, energy efficiency, and product life cycle. A few microns can mean
the difference between meeting regulatory standards or falling short of customer
expectations.

Why Engineers Care

For engineers designing systems with demanding performance requirements,
understanding the art and science of component matching is essential. By specifying the
right bearing precision and clearance, they can align with system goals for:

e Repeatability

« Noise and vibration reduction
o Energy efficiency

« Extended service life

Because when every micron matters, the best results come from partnerships that treat
precision not as a target, but as a standard.

For more bearing measurement best practices and technical resources, visit CW Bearing’s
website.

Your Requirements Are Our Standard CW Bearing collaborates with customers to deliver
precision, reliability, and innovation. Whether standard or custom-engineered, we are your
trusted partner.

Contact Us: CW Bearing USA, Inc. 15200 Technology Drive, Northville, Ml 48168 USA
Phone: +1 734 781-4000 Email: sales@cwbearing.com Website: www.cwbearing.com
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