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The CMC Difference 

 

Prototypes: 

We welcome the chance to provide prototypes and have 
no minimum order.  Of course, price breaks are substan-
tial as you move into higher quantities. 

 

Nonstandard Materials: 

We are happy to work with your material requirements; 
our processes are flexible and can work to your require-
ments as long as the materials selected can sustain the 
required load. 

 

Made in the US: 

CMC is a US company, and all of our parts can be made 

here in the US. If you require or prefer 100% US made 

product, CMC is your logical solution. CMC bearings 

are also made in our Asian factories and of course are 

shipped all over the world each month. 

 

Communication: 

At CMC, we always remember that our customers are 
the only essential element to our business, and that satis-
fied customers require not just great parts delivered on 
time, but they also require personal time and attention.   

Through both the sales and production cycles, you will 
have a personal single point contact that you can come 
to with questions at any time. 
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Extended Life: 

CMC has the ONLY thrust, radial 

and combo bearings that exceed 

the life of the competitionôs bear-

ings by a minimum of 5 to 10 

times.  

 

Patented Design: 

CMCôs grooved roller bearing design is patent 
protected, so  only CMC can offer these substan-
tial life and load  benefits over the competition.  

 

Customization: 

Our customers all have unique needs and require-
ments, and therefore they often require custom 
solutions.  At CMC, we are ready, able, and will-
ing to help our customers with their custom re-
quirements. 

 

CMC can provide solutions for essentially any 
custom requirement.  We produce bearings as 
large as 350mm, and as small as 5mm.  We can 
produce any type of custom flange or housing as 
needed.  We can customize chamfers, overall siz-
es, or any other component change required.  We 
are happy to work with you to ensure that you 
receive precisely the solution you need. 

 

Engineering Assistance: 

Our CMC engineering staff is standing by to help 
you with your bearing questions. 
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Grooved Roller Design 
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The Grooved Roller Difference 

The patented CMC Grooved Roller Bearing 

(GRB) difference lies in the simplicity of more 

contact points in the same physical space due to 

the grooved design. 

 

More contact points = longer life/
greater load capacity 
 
 

Specifically designed to match the 
most common envelope dimensions of 
angular contact bearing duplex or 
quad pack sets. 
 
In this way, the CMC GRB can be an exact di-

mensional replacement for existing designs where 

significantly longer life is desired. 

With new designs, the Grooved Roller Bearing 
delivers a unique opportunity for size and weight 
reduction. By providing a smaller yet more capa-
ble bearing, overall system size and weight are 
optimized, and next higher assembly costs are 
reduced.  
 
Also, in linear motion applications, by providing 

a smaller bearing the ball or roller screw shaft 

complexity is simplified, overall system weight is 

reduced, and next higher assembly costs opti-

mized. 

 

 

 

Grooved Roller Bearing Benefits: 

¶ Significantly Increased Life:  
By virtue of the increase in dynamic load capacity, life 
increases by an order of magnitude. CMC bearing life 
is generally five to ten times longer than that of com-
petitive bearings.  
 
For example, compared to SKFôs best performing an-
gular contact ball bearing (Explorer), specifically the 
7204 BEGAP in a back-to-back or face-to-face duplex 
configuration, the CMC 200S20.47.28 will run just 
over 10 times longer than the best performing 
equivalent sized SKF bearing.  
 

¶ Larger Load Capacity: 
CMC bearings are capable of handling significantly 
higher loads than the competition.  
 
For example, compared to SKFôs best performing an-
gular contact ball bearing (Explorer), specifically the 
7313 BEGAP in a back-to-back or face-to-face duplex 
configuration, the CMC 300S65.140.66 has 2.2 times 
the dynamic thrust load carrying capacity than the 
best performing equivalent sized SKF bearing.  
  

¶ Smaller and Lighter: 
CMC GRBs do the work of much bigger competitive 
bearing solutions, enabling optimized designs that re-
duce overall size and weight of the overall assembly.  
  

¶ Standard sizes: 
Available in common sizes up to 350mm OD.  Larger 
sizes are available upon request. 
 

¶ TCO: 
The cost/performance ratio of the GRB is better than 

any competitive bearing on the market. This of course 

reduces total bearing costs, but often more importantly 

dramatically reduces maintenance and replacement 

costs.  
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Grooved Roller Design 
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There are five primary components 
of the patented GRB: 

1. Grooved Inner Race 
2. Grooved Outer Race (with or without 
flange) 

3. Grooved Rollers 
4. Spacers  
5. Retaining Rings 

 
The outer race, inner race, and rollers carry 

load.  The spacer retains and spaces the rollers.  

Pins are used for assembly only.  

Patented Design 
 
This patented, grooved design is what makes 

the CMC GRB able to last so much longer 

and to be more effective in handling higher 

loads than other similarly sized bearings. 
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CMC Grooved Roller Bearing 
Applications 

Because the patented GRB design is able to 

achieve much longer life and much higher load 

capacity than angular contact bearings, deep 

groove bearings or other roller bearings, the CMC 

GRB is perfectly suited for: 

¶ Applications where longer life will resolve 
high maintenance and downtime costs 
 

¶ Applications where a smaller, lighter bearing 

will provide desired size and/or weight ad-

vantages  

¶ The GRB Thrust Bearing fits applications 
with high axial or thrust loads and/or long life 
requirements 
 

¶ The GRB Radial Bearing fits applications 
with high radial loads and/or long life require-
ments  
 

¶ The GRB Combo Bearing fits applications 
with a combination of high axial and radial 
loads and/or long life requirements  
 

 
 
 

Market Applications 
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Examples of Applications: 

  

¶ All types of machine tools (presses, injection 
molding machines, lathes, turning and grinding 
machines) 

¶ Gearboxes 

¶ Military/defense apparatus 

¶ Aerospace 

¶ Agriculture 

¶ Heavy Trucks 

¶ Oil and gas 

¶ Wind energy 

¶ Industrial Pumps 

¶ Marine Applications  

¶ Mining  

¶ Material Handling 

¶ Roller screw linear actuation  

¶ Ball screw linear actuation 

¶ Many more! 
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Roller Screw Support   
Bearings 

CMC Grooved Roller Bearings are the natural fit 
for any roller screw application. 
 
With the incredible force density of roller screws 
(and the CMC Performance Roller Screw in par-
ticular), typically sized bearing supports are inad-
equate to react the thrust loads and, consequently, 
the bearing becomes the weak link in the entire 
system.  
 
Almost all roller screw applications are con-
strained by the bearing load capacity and not 
by the load capacity of the roller screw itself.  
 
Bearings required to match the capability of the 
roller screw become too large and too expensive 
to be practical for most high thrust applications. 
The CMC GRB eliminates this ñbearing limitedò 
condition.  The GRB affords tremendous life im-
provements, eliminating the constant bearing re-
placement that plagues lesser support bearing 
technologies in roller screw applications. 
 
Further, by using a smaller GRB, shaft end fea-
tures are simpler, reducing overall costs. Sleeves 
or shoulders causing extra lathe and/or grinding 
work can be completely avoided. 
  
The GRB allows for much higher load capacity, 
and therefore longer life, in the same physical en-
velope of an existing bearing pack. Therefore a 
direct replacement with a GRB enables dramati-
cally longer life. 
 
Or, if there is flexibility in design, the same load 
capacity can be achieved with a much smaller 
bearing pack than with competitive bearings. If 
size and weight are an issue, then consider 
switching to the same load/life but much smaller 
CMC GRB. 

Custom Applications 

 

Ball Screw Support Bearings: 

As with roller screws, GRBs are a great choice for ball 

screw support (thrust) bearings. The high load capacity 

enables reductions in size and weight, and allows for 

less complicated and less costly shaft designs.  

Custom Bearings: 

CMC takes great pride in our ability to work with our 
customers and to provide custom solutions to meet their 
specific requirements. 
 
Custom flanges, protective coatings, custom sizesðany 
and all of these can be addressed by working with the 
CMC Sales and/or Engineering teams. 
 

 

Large Size Bearings: 

CMC specializes in large, hard to manufacture sizes.  
Where other bearing companies will often  
no-bid or quote extensive lead times for large bearings, 
CMC welcomes these opportunities for large size 
bearings with catalog sizes up to bores of 150mm, 
and much larger sizes available on request. 
 

Contact CMC with any custom requirements that you 
have struggled to find solutions for in the pastðwe are 
here to help you!  

 

CMC:  CREATIVE SOLUTIONS TO AUTOMATION CHALLENGES 
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There are many factors which combine to deter-
mine the limiting speed of a rolling element bear-
ing.  These include bearing type, size and propor-
tions, bearing ring material, rolling element mate-
rial, type and magnitude of applied loading, cage 
material and design, bearing internal fit, and lu-
brication method and adequacy.  In general, how-
ever, the maximum bearing speed is limited by 
three major factors: 

¶ The strengths of the bearing materials 

¶ The ability to provide adequate lubrication 
at high speeds 

¶ The ability to stabilize operating tempera-
tures at levels compatible with the bearing 
materials and/or lubricant. 

The most frequently used measure of bearing 
speed level is dN, where d is the bearing bore di-
ameter in millimeters and N is speed in rpm.  dN 
values in excess of 1 million are generally consid-
ered high speed and deserve special considera-
tion. 

One possible limitation of high speed bearing op-
eration is the ability to provide adequate amounts 
of lubricant to raceway contact zones.  When 
there is an insufficient amount of lubricant, lubri-
cant starvation occurs, causing metal-to-metal 
contact, rolling contact surface damage and even-
tual bearing failure.   
 
Unfortunately, whether the starvation condition 
will occur in a new application can only be accu-
rately established by testing; however, experience 
with previous applications provides a good design 
starting point. 

 

Speed Capabilities 

 
Rolling bearings operating at high speeds under relative-

ly light loads must overcome ñskiddingò.  Skidding is 

the sliding between rolling elements and the raceways.  

If lubricating film thickness is insufficient to completely 

separate the rolling elements during skidding, smearing 

and microplating of the raceway surface will occur, 

which may lead to bearing failure. 

In ball bearings, contact angles, stress levels and cage 
design might also be modified to minimize skidding.  In 
either type of bearing, however, an excess quantity of 
lubricant in the bearing free volume can increase lubri-
cant drag on the rolling elements resulting in skidding.  
The amount of lubricant required to avoid starvation 
must be balanced with the amount which will cause ex-
cessive skidding. 
 
In high speed applications, heat caused by bearing fric-
tion can be significant.  As a result, a major function of 
the lubrication system in these applications is to remove 
heat and carry it away from the bearing.  If the lubricant 
flow rate is not sufficient to accomplish this, the bearing 
will heat up beyond the temperature capability of the 
lubricant and/or bearing materials, and bearing perfor-
mance will deteriorate, often rapidly. 
 
CMC has developed a number of bearing performance 

models and computer programs which CMC can use to 

predict the ring and raceway stresses as well as thermal 

performance of bearings in a selected application as 

functions of the mounting clearances, lubrication condi-

tions, bearing operating conditions and application envi-

ronment.  CMC Applications Engineering is prepared to 

perform such analyses upon customer request. 

CMCôs bearings carry a standard DN 
rating of 650,000. 

Higher dN bearings are available upon request. 
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Lubrication 
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Importance: 

Satisfactory bearing performance is dependent 
upon good lubricants and correct lubrication prac-
tices.  The lubricant performs the following im-
portant functions: 
1. Forms a film between the rollers and race-
ways and between the rollers and spacer 
thereby minimizing friction and wear. 

2. Protects the bearing surfaces against cor-
rosion. 

3. Removes heat generated by the bearing 
when operating under load. 

4. Acts as a seal to limit the infiltration of 
foreign material into bearing. 
 

Oil Lubrication: 

Oil lubrication is generally preferred to grease 
and is the only satisfactory means of lubricating 
bearings operating at high speeds as well as those 
subjected to consistently heavy loads.   
 
Incorporation of oil lubrication in a new design 
frequently requires the addition of extra parts 
such as gaskets, seals, slingers, etc. and for this 
reason grease lubrication is often preferable in a 
given application. 
 
Mineral oils with rust and oxidation inhibitors are 

recommended except where temperature require-

ments prohibit their use.   

In general, the oil viscosity should be about 100 

Saybolt seconds at the operating temperature.  

High speed operation dictates the selection of a 

lower viscosity oil and high loads may require a 

more viscous oil. 

Common means for oil application: 

1. Jet Oil : 
Oil under pressure is forced through an orifice 
into the bearing.  The oil jet  should be directed 
at the space between the bore of the cage and the 
O.D. of the inner race.  This means of applica-
tion is particularly advantageous for heavily 
loaded and/or high speed operation.  
 

2. Circulating Oil Feed: 
In this system, oil is circulated through the bear-
ing by slingers or other means.  Circulating sys-
tems provide a reliable, relatively low cost meth-
od of lubricating heavily loaded bearings.  
 

3. Splash: 
The splash system is particularly suitable for oil 
lubricated gearboxes.  The splash from the gears 
serves to lubricate the bearings.  
 

4. Oil Level: 
For the slower speed applications, it is possible 
to design a reservoir which will keep the bearing 
partially immersed.  The oil level should be ap-
proximately to the mid-point of the lowest roll-
ers.  
 

5. Drop Feed: 
This system uses a commercial drop feed oiler.  
The principle disadvantages are that the oil cup 
must be refilled, and that provisions must be 
made for the disposal of the waste oil.  
 

6. Air-Oil Mist: 
In this system, tiny droplets of oil are suspended 
in an air stream which passes through the bear-
ing.  Commercial units are available which pro-
vide excellent lubrication for high speed units 
such as machine tool spindles. 
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Grease Lubrication: 
Grease provides an effective, inexpensive means 
of lubricating rolling element bearings.  Housing 
designs are simplified and the use of extra parts is 
minimized.   
 
However, grease is not suitable for combinations 
of high speeds and loads where the lubricant must 
carry away significant heat created by the opera-
tion of the bearing.   
 
In most applications adequate lubrication is as-
sured if the amount of grease is maintained at 1/3 
to İ the open volume of the bearing and the space 
adjacent.  The housing and shaft design should be 
defined so as to promote the grease to remain in 
contact with the bearing.   
 
For high speed bearings, the amount to be pre-
packed into the bearing should be carefully con-
trolled.   
 
Extremely dusty surroundings indicate that the 
bearing cavity should be packed nearly full if the 
operating speed is low. 
 
Periodic re-greasing may be required if the oper-

ating temperatures are high or if the surroundings 

are dirty or moist.  The time interval between re-

greasing is dependent upon temperatures, speeds, 

loads, type of grease used and contaminants pre-

sent.  A design in which the new grease passes 

completely through the bearing and flushes out 

the old grease is generally preferred.  After re-

greasing the machine should be operated for a 

short time with the grease plugs out in order to 

allow for purging. 

 
Most popular rolling element bearing greases are com-
pounded from mineral oil and a metallic soap or a non-
soap thickener.  Lithium and sodium soap greases are not 
water-resistant.   
 
Greases containing thickening agents other than metallic 
soaps are being used increasingly because they offer good 
resistance to heat and they are water-resistant.  Special 
greases are available for high and low temperatures, expo-
sure to moisture and other unusual operating conditions. 
 
The two charts on the following page can be used to esti-

mate the required viscosity of lubricant as a function of 

bearing operating speed and temperature.  Figure A shows 

the relationship between required bearing viscosity, oper-

ating speed (rpm) and bearing inner race pitch diameter.  

Figure B shows the relationship between lubricant ISO 

viscosity grade (ISO VG) and bearing operating tempera-

ture.  ISO VG is commonly used to identify the viscosity 

of both oils and greases.  

These charts represent general guidelines for applications 

where the ratio of the dynamic load capacity of the bear-

ing to the actual working load is between approximately 

five and ten.  For applications where the working load is 

greater than this threshold range, more sophisticated anal-

ysis based on elastohydrodynamic lubrication principles is 

required to identify the optimal viscosity for the applica-

tionĭ.  This analysis is common within the bearing indus-

try but outside the scope of this product bulletin. 

 

 

ĭ Zaretsky, E.V.:  Bearing Elastohydrodynamic Lubrica-

tion: A Complex Calculation Made Simple.  NASA TM 

102575, 1990. 
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Figure A 

 

Pre-Lubricated Bearings: 

The advantages of pre-lubricated bearings 

have resulted in widespread usage.   

Pre-lubricated bearings are packed at our fac-

tory with a high quality grease which will pro-

vide maintenance free bearings capable of ex-

tended life for the average application.   

If any special conditions exist such as high 

temperature or exposure to moisture, please 

advise at the time of placing the order so that 

the correct grease type can be packed in the 

bearing. 

 

 

 

 

 

 

 

 

 

 

 

 

 Figure B 

 

 

 


