
Should You 
Consider Caged
Linear Guides? 

Conventional linear guides have been used 
in industry for a wide range of applications. 
They can transport large loads in a compact 
package and meet the accuracy and repeatability 
requirements of even the most demanding 
applications. What if you could take that 
capability to the next level and increase bearing 
life, reduce noise, and also be more efficient with 
your lubrication maintenance schedule and do it 
in the same compact package?

Cages for guiding the rolling elements of 
bearings have been used for over 100 years but 
did you know they are also part of the newly 
developed linear guides?   

The rotating balls in conventional guides have 
point contact between each other (Figure 1.6). 
The rotational speed at the contact point is 
double that of the linear speed of the balls 
and the contact area (A) is so small that the 
surface pressure (P) pushes towards infinity. 
This pressure can cause heat and wear of 
the balls and the linear guide system. The 
cage in caged linear guides acts as a retainer 
preventing contact between the balls (Figure 
1.6). Additionally, the ball and cage have a 
larger contact area (A) than the point contact in 
conventional guides. This reduces the surface 
pressure (P) leading to less heat generation and 
longer life.

Conventional linear guides allow contact between 
the balls during operation, which may lead to 
increased lubricant consumption, higher friction, 
noise and heat. Caged linear guides work to 
minimize all of these effects.

Benefits of Linear 
Guides with Ball Chains
• Higher maximum velocity
• Less heat generation
• Less noise
• Very smooth running
• Optimized lubrication system
• Even load distribution
• Longer service life

P = Surface pressure F = Force between balls A = Contact area

Figure 1.6 Schematic view of the contact surfaces
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In addition, the contact of the balls with the surfaces 
of the recirculation path affects noise generation 
(Figure 1.8). The use of cages significantly reduces 
these effects. The patented structure of the NTN’s 
cages contains gaps for lubrication storage. 
Combined with the structural flexibility of the cage, 
noise levels are reduced. 

With conventional linear guides it is not possible to 
keep the distance of the balls (C1, C2) constant
(Figure 1.8). With the addition of a cage for the balls 
this distance is able to be held constant, making for 
increased smoothness when running.

At the same time, the balls are continuously supplied 
with lubricant, which reduces wear of the metal. This 
significantly extends the service life of the lubricant 
and the maintenance intervals.

Thinking of using caged linear rails in your next 
application? Do you already have NTN profile rails 
and are considering moving toward caged runner 
blocks? With NTN’s “One Rail For All” technology both 
conventional and caged runner blocks can run on the 
same rail, meaning no reassembly of the guide rails 
in changeover situations.
  

Figure 1.8 Comparison of the designs of linear guides

When you choose NTN, your team is equipped with all the 
necessary tools and resources to get the job done right. 
From installation to problem-solving, we’ll be there with 
the hands-on support you need to take on your toughest 
challenges. This includes extra services such as: 

Beyond Bearings
Training. Installation Support.  
Trouble-shooting. And more.

Technical Training Unit
On-site, mobile training unit offering specialized,  
hands-on instruction from NTN engineers 

Product Training School
Three days of in-depth instruction from NTN  
engineers at headquarters 
(go.ntnamericas.com/trainingschool)

eKnowledge 
WEB-BASED TRAINING PROGRAM

Six online product training modules covering 
different bearing types and nomenclature 
(www.ntnamericas.com/eknowledge)

NTN Bearing Finder
Customizable search tool featuring exhaustive 
data sets, comprehensive part interchanges  
and interactive CAD drawings 
(bearingfinder.ntnamericas.com)

http://bearingfinder.ntnamericas.com

