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SMB Bearings provide
energy savings for unique
robotic application

demands
SMB Bearings

As industries adopt more automa-
tion, the demand for reliable and
efficient pneumatic systems, which
power everything from robotic arms
to air-powered tools, continues to
rise. However, despite their wide-
spread use, these systems often suffer
from hidden inefficiencies. Here, Chris
Johnson, managing director at SMB
Bearings—Oxfordshire, U.K.) explores
how an overlooked component,
industrial bearings, can improve the
efficiency of pneumatic technologies.

SMB Bearings originally con-
centrated on miniature bearings,
thin-section bearings and stain-
less-steel bearings. In response to

Unlocking
Efficiency i
Pneumatic g

customer demand, the company
expanded the range to include other
corrosion resistant bearings such as
plastic bearings, 316 stainless bear-
ings and ceramic bearings.

Bearings are essential com-
ponents in pneumatic systems,
responsible for reducing friction
between moving parts and ensuring
smooth operation. Over time, how-
ever, bearings can degrade, leading
to increased resistance, higher
energy consumption and ultimately,
system inefficiency.

In pneumatic applications, even
slight increases in friction can result
in significant energy losses. For
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instance, air turbines and expand-
ers used in compressed air energy
storage systems rely on bearings to
maintain smooth operation. If these
bearings become worn or inefficient,
the performance of the entire sys-
tem can suffer.

As industries increasingly rely on
automated systems, the demands on
pneumatic equipment are becoming
more stringent. Bearings that were once
considered secondary components are
now critical to ensuring efficiency, lon-
gevity and cost-effectiveness. Yet, too
many companies continue to use
bearings that are not suited to pneu-
matic systems.
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Determining the Right Bearing Fit

In this excerpt from the SMB Bearings blog, Chris Johnson, explores why precision fits demand greater
attention from engineers and manufacturers:

Determining the most suitable fit begins with evaluating key operational factors. Load and speed are
crucial considerations. High-speed applications often require tighter tolerances to minimize vibration and
prevent slippage, whereas heavy-load machinery relies on interference fits to secure components and
withstand significant forces.

Engineers also need to consider the operating environment. Harsh conditions, such as exposure to extreme
temperatures or contaminants, may necessitate precise adjustments to maintain sealing integrity and
protect against wear.

Thermal expansion is another critical factor. Material expansion rates must align to avoid performance
issues caused by mismatched thermal changes. For example, in applications involving steel bearings
housed in aluminum, the higher expansion rate of aluminum must be accounted for to prevent loosening
during operation. Similarly, the operating temperature range of the machinery should guide the decision
about fits to ensure consistent performance over time.

Maintenance considerations also play a role in fit selection. Bearings that require frequent removal for
servicing or replacement benefit from transition fits, which facilitate disassembly without sacrificing
operational stability. By factoring in these maintenance needs during the design phase, engineers can
achieve a balance between ease of access and reliable performance.

Despite its importance, fit selection often takes a backseat to other design considerations. This oversight
may stem from a lack of awareness about the impact of fits or an overreliance on standard configurations
that fail to meet the unique needs of specific applications.

Industry standards and guidelines, such as those from The International Organization for
Standardization (ISO), offer valuable frameworks but must be applied judiciously to account for
application-specific requirements.

Addressing this issue requires a proactive approach. By consulting a bearing specialist early in the design
phase, engineers can achieve optimal fits that prolong bearing life, reduce maintenance costs and enhance
equipment performance.

| Precision Gearing for
Complex Applications

at powertransmission.com

With decades of expertise, we provide
Optimizing bearings for engineers with reliable, high-torque gearing
maximum efficiency solutions designed for the most demanding

To tackle inefficiencies, many mechanical applications.
industries are turning to more

advanced bearing technologies. Discover how Spiroid Gears can maximize

Traditional metal bearings may not .
provide the performanfe neided your designs. Contact us today to speak
for modern, high-performance with our engineers.
pneumatic systems. The solu-
tion? Advanced materials such as (320) 762-7133 « SpiroidGearing.com
ceramic or hybrid bearings, which
offer lower friction, better wear
resistance and longer lifespans.
Ceramic and hybrid bearings
are designed to reduce friction in
pneumatic systems, which directly
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SMB’s EZO thin-type precision bearings are highly accurate due to quality control and advanced manufacturing techniques.

translates to lower energy con-
sumption and improved system
performance. These bearings not
only reduce the strain on pneumatic
systems but also extend the life of
equipment, leading to fewer repairs
and less downtime.

SMB Bearings, for example, offers
a range of miniature, ceramic and
stainless-steel bearings tailored to
the specific demands of pneumatic
systems. These bearings provide
reduced friction and enhanced dura-
bility, which can help manufacturers
cut energy costs and improve overall
system efficiency.

The benefits of smart
monitoring
In addition to upgrading mechan-
ical components like bearings,

manufacturers are increasingly
incorporating smart technolo-
gies into their pneumatic systems.
The Internet of Things (IoT) has
allowed for real-time monitoring
of energy consumption, enabling
more precise control over system
operation. Through IoT-enabled
sensors and automated adjust-
ments, manufacturers can
optimize parameters such as air
pressure and compressor opera-
tion to reduce energy use.

These smart systems not only
improve energy efficiency but also
help prevent unexpected failures by
providing early warnings of poten-
tial issues. By integrating advanced
monitoring technologies with high-
performance bearings, companies
can ensure that their pneumatic
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systems are operating at peak effi-
ciency, leading to reduced energy
costs and improved sustainability.

EZO bearings in robotics
and automation

SMB Bearings is already support-
ing robotic applications. In one
case, it collaborated with Shadow
Robot Company to supply preci-
sion EZO thin-type bearings for its
Smart Grasping System. Standard
industrial grippers are designed
for repetitive tasks, often lim-
ited to handling a single object
type. However, modern manufac-
turing demands greater flexibility.
Manufacturers now require adapt-
able tooling capable of handling
various object types, making single-
use grippers obsolete.
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Built by a founder with no tech
background and a bunch of hob-
byists meeting in an attic, Shadow
Robot Company—headquartered in
London—was formed in response
to receiving its first order and
has flourished over the last two
decades. The talented engineers
continue to be motivated by
the challenge of building next-
generation robot systems with
advanced dexterity to solve prob-
lems and enable innovation. The
company is courageous enough
to pursue world firsts and never
relies on off-the-shelf solutions.
Each order is custom built to cus-
tomer specifications

Shadow Robot Company lev-
eraged its expertise in dexterous
robotic hands to create a robust and
intelligent Smart Grasping System.
This system is designed to recog-
nize different objects and select the
appropriate grasp for each.

During development, Shadow
Robot Company needed bearings
with extremely tight dimensional
tolerances to ensure precise move-
ments and easy installation. SMB
Bearings, known for its high-
quality non-standard bearings,
supplied EZO thin-type precision
bearings tailored to the project’s
unique requirements.

The EZO thin-type precision
bearings are highly accurate due
to EZO’s advanced manufac-
turing techniques and rigorous
quality control. In particular, the
consistency in bearing shape and
size is crucial for maintaining pre-
cise robot joint positioning and
overall system accuracy.

Shadow Robot Company’s research
and development team tested dif-
ferent grease levels to find the
optimal fill percentage, balanc-
ing the need for smooth movement
with controlled friction. Once the
ideal coefficient of friction was
determined, SMB Bearings sup-
plied the required bearings to the
exact specifications.

The customer reported that the
bearings were very easy to install,
with consistent quality and tight

tolerances that are essential for
repeated assembly and high preci-
sion across multiple robots. Shadow
Robot also expected the bearings to
outlast most other components in
the system.

Unlocking the full potential
of pneumatic systems requires a
holistic approach that goes beyond
merely upgrading compressors and
air lines. By focusing on the per-
formance of critical components

like bearings, manufacturers can
achieve substantial energy sav-
ings, improve system reliability
and reduce operational costs. As
industries continue to embrace
more sustainable practices, the
role of high-performance bearings
in pneumatic systems will only
become more important.
smbbearings.com
shadowrobot.com
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Swiss Type Multi-tasking Machines

* CNC Lathe Machining, Milling,
Turning

» Wire EDM

* Precision Gear Fabrication
» Gear Hobbing

* Gear Shaping

* Bevel Gear Cutting

« Laser Welding

* Heat Treating

= Passivation

ADVANCED PRODUCTS

= Custom Gearboxes

= Assembly and testing to Customers

Advanced Products for Robotics and Automation

CGI Motion standard products are designed with customization in mind. Our team of experts will
work with you on selecting the optimal base product and craft a unique solution to help differentiate
your product or application. So when you think customization, think standard CGI assemblies.

Connect with us today to
explore what CGI Motion can do for you.

Fabricated to Customer Design

In House Manufacture of Precision
Individual Components

Requirements
Complex Machined Components

Assembly and Testing of Mechanical
or Electro-Mechanical Assemblies

ESD Procedures and ESD Compliant
Workbenches

Assembly and Testing of Small to
Large Multi-items components
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