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Introduction 
 This publication consists of reprints of articles regarding Rod Ends and Spherical Bearings that 
originally appeared in the publications TRACKSIDE, Racecar Engineering, GRASSROOTS Motor-
sports, RACE TECH, Victory Lane, Professional Motorsports World, HISTORIC RACING Technology, 
as well as one by independent technical writer Wayne Scraba. There is also an excerpted article on 
anti friction and plane bearings that originally appeared in Race Engine Technology, and an article on 
rolling element bearings that appeared in Late Model Racer. There is also an excerpted article on fas-
teners that originally appeared in GRASSROOTS Motorsports. In addition, it also includes select gen-
eral engineering and technical information. Aurora offers this for informational purposes, and suggests 
that the reader use these as just one tool in gaining knowledge on the subject. 
 We suggest consultation with rod end manufacturers and their engineering departments, along 
with their appropriate product literature. Engineering information should be verified via appropriate 
material, product, and engineering reference material. We also feel it appropriate to consult recog-
nized car and component manufacturers, racers, and related professionals, as well as independently 
produced technical literature as part of the knowledge building process.

About Us
   In 1971 a new company entered the rod end and spherical bearing marketplace. Founded by a group 
of bearing professionals with backgrounds in all aspects of the rod end and spherical bearing industry, 
this new firm, Aurora Bearing Company, soon became a major force in the rod end industry.
The 2-piece design CM/CW series rod ends introduced Aurora to the U.S. market. The design was not 
a new idea, but it took the engineering and manufacturing expertise of the new company to make it a 
commercially available and economical product. Now offered by rod end manufacturer’s world wide, the 
2-piece, all steel rod end is now the standard economy/commercial bearing in the U.S. market.
   As Aurora quickly became known for a high quality engineered product and a strong commitment to 
customer service, the firm dramatically increased its product range and market coverage and now serves 
nearly every industrial and aerospace market.  These markets include among others: textile and packag-
ing machinery, machine tools, business machines, recreation and exercise equipment, agricultural and 
off highway vehicles, commercial transportation and high performance racing vehicles as well as military 
equipment and commercial air and space craft.
   Over the years, Aurora Bearing has retained its original business philosophy of furnishing a high qual-
ity product at competitive prices.  In addition, the company’s initial goals of providing prompt delivery and 
furnishing service with a personal touch have been rigidly maintained.
  Aurora Bearing offers a complete line of standard rod end and spherical bearings.  We also design and 
manufacture spherical bearings to meet a variety of applications that require custom engineered units or 
special materials.
 Now marketing products worldwide, Aurora Bearing fields a very competent sales force that is avail-
able to assist and provide you with a practical and sound solution to rod end and spherical bearing appli-
cation problems and challenges.

http://www.aurorabearing.com/
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From: http://grassrootsmotorsports.com/project-cars/1976-legrand-mk-18/
LeGrand Mk 18: Replacing Rod Ends Oct 27, 2010

After we had to replace a rod end at the Solo National Championships, we took a good long look at all of the rod 
ends in our LeGrand’s suspension. We decided to replace every single one; that was the only way we could ensure 
we’d have a solid foundation going into our 2011 racing season.

We chose an old favorite of ours, Aurora Bearing Company’s alloy-steel PTFE-lined rod ends, for most of the 
suspension joints. The car is mainly held together by the 3/8-inch versions, but ther are several larger and smaller 
sizes. We counted 22 joints in the rear suspension alone.

One we have the car back together, we’ll need to do a full alignment and “squaring” of the car.

The old rod ends wer worn, and we could feel that several had 
some play in them. Not good for a suspension!

 This article originally appeared in the May 2011 edition of 
Grassroots Motorsports as part of the series Project    
LeGrand Sports Racer.

 Grassroots Motorsports is more than just a magazine, it
is a true multimedia publisher producing print magazines, 
digital and email content, as well as events to bring  
motorsport to your door.

 See: http://grassrootsmotorsports.com/ to explore 
the world of Grassroots Motorsports.

http://www.aurorabearing.com/
http://grassrootsmotorsports.com/project-cars/1976-legrand-mk-18
http://grassrootsmotorsports.com/
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Peer inside a modern racecar and you’ll find all sorts of different rod ends and/or spherical bearings.  Rod ends are critical components in any 
racecar and they also prove be rather practical problem solvers in plenty of hot rod and custom car applications too.  Rod ends and spherical 
bearings can be used in any number of locations aside from common suspension and steering components (case-in point:  shifter linkage, carb 
linkage, mechanical brake linkage and so on).  Most often though, the suspension and steering systems are where you’ll find rod ends as well as 
spherical bearings.  Here, they’re regularly charged with handling critical loads (for example, a rear suspension link).  If a rod end in such a loca-
tion breaks, then the car gets out of control. It’s that simple.  

At first glance, all rods ends look alike.  And that’s not good news. Until you dig a wee bit, you can easily pick up a cheap knockoff built in an off-
shore sweat shop instead of a high quality aircraft spec job built in America. The reality is, that cheap off-shore built rod end is most likely junk 
and you shouldn’t put your neck on the line using one. 

Knowledge is the key.  Basically, a rod end consists of a spherical ball, which is engineered to rotate inside a housing.  This ball is the bearing 
and the housing it’s contained in is the race.  Each side of the spherical ball is machined flat.  The modified “sphere” has a hole bored through 
the center.  

MONEY TALKS...

When purchasing rod ends for your project, you’ll regularly find “economy” or “commercial” configurations.  While there are plenty of various 
economy rod ends on the market (that’s where most of the off-shore imports live and play), the only type you should even begin to think about 
for a high performance application are two-piece, fully swaged models.  In the two-piece configurations, the body is formed (or “swaged”) around 
the ball so that the race the ball rides on is actually part of the body.  When considering inexpensive rod ends, this is the only less costly style 
that offers reasonable pull strength (radial strength) along with adequate axial strength.  In case you’re wondering, axial strength is the resis-
tance of the ball being forced out of the side of the body.

 

“CRITICAL COMPONENTS”
 “What You Need To Know About Rod Ends & Spherical Bearings”

  Wayne Scraba
Photos:  Wayne Scraba

This is a three-piece (“aircraft”) rod end. With this 
configuration, the race is formed around the ball, 
and then the race insert is staked into the body.  
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But we’re certainly not done:  When it comes to rod ends, you definitely get what you pay 
for.  Better quality rod ends are most often based upon a precision three-piece configu-
ration. This three-piece design is regularly referred to as an “aircraft” rod end.  Here the 
race is formed around the ball.  Next the race insert is staked into the rod end body.  How 
important is this?  Very.  With this layout, the result is a much closer component fit (there’s 
much more precision between the ball and the race). The three-piece design allows spe-
cific materials to be included while the rod end is manufactured. As a result, the manufac-
turer can now build a given rod end to match a given application.  Additionally, the rod end 
race can be manufactured from mild, alloy or stainless steel, with bodies manufactured 
from mild, alloy or stainless steels, aluminum or even titanium. You might find rod ends 
with races built from brass or aluminum bronze, but due to their low strength, it’s a good 
idea to avoid them at all costs.

LUBRICATION MAKES A DIFFERENCE...

The Teflon liner option is something you’ll soon discover when researching rod ends or spherical bearings.  It’s important because the liner 
allows the rod end to be self-lubricating.  Just how critical is this?  Give this some consideration:  In almost any motor vehicle (car, truck, bike, 
airplane, boat) there are plenty of places where you simply cannot lubricate a rod end or places where you just don’t want to.  Yes, there are cer-
tain rod ends out there that are built with integral grease fittings, but you have to keep in mind that grease fittings will physically weaken the rod 
end (in essence adding a grease fitting mandates drilling a hole right through a critical part of the rod end - and as you can well imagine, that’s 
not good).  One more concern is the problem of dirt being attracted to the grease.  Grit eventually finds its way in between the ball and the race 
and then wear escalates - sometimes rapidly. 

The use of a Teflon (a trade name of DuPont) liner eliminates most, if not all of the 
issues associated with grit and premature wear.  Teflon liners are made up with a 
carrier component, most often a fabric that provides compressive strength, a Teflon 
component providing lubricity as well as a collection of bonding resins.  The Teflon 
liner and the race are bonded together. Because of this, the ball actually rides on 
the liner.  As the ball moves, Teflon is rubbed on it.  That’s where the lubrication 
comes from. Two or three piece rod ends are commonly available with Teflon 
liners. When talking Teflon, consider that if virgin Teflon was used, you’d find the 
material proves to be relatively soft (approximately 10,000 pounds PSI compres-
sive strength).  On the other hand, a high quality composite Teflon liner (where 
“components” are added to the Teflon mix in order to increase strength) will have 
a compressive strength of somewhere between 40,000 and 60,000 PSI. A rod end 
with a quality Teflon liner will have a tighter fit.  That’s because a good Teflon liner 
eliminates clearance between the ball and race.

Of course, the simple addition of a Teflon liner to a rod end doesn’t insure precision.  It is certainly no guarantee of performance capability ei-
ther. A big consideration is the term “beating out”. What’s that?  Sounds simple enough, but it’s actually two separate maladies.  The first one 
is the deformation of low strength “self lubricating” liners.  Many cheap economy rod ends are built with races constructed from molded plastic 
(and in some cases, the plastic is mixed with a fiberglass filler).  To provide some lubrication, a bit of Teflon might be added.  Given the mix of 
ingredients, these easy-on-the-pocket rod ends typically have a compressive strength of no more than 15,000 PSI.  Given the poor compression 
strength, the race will deform long before the body sees any damage. 

Another form of “beating out” failure involves the physical bond between the liner and the race.  Since the liners are built with a self-lubricat-
ing material, it’s sometimes tough for inexperienced (or poorly equipped) rod end manufacturers to bond the liner to the race.  If this bond isn’t 
strong enough, then the liner can become detached from the race.  The problem is compounded if there is a mis-alignment of the rod end (more 
on alignment later).  Bits of the poorly bonded liner tend to disintegrate.  When this happens, internal clearances increase, eventually becoming 
excessive.  Aside from MIL Specs for Teflon-lined bearings, there are no standards set for liner bond strength.  

Because of the three-piece configuration, various materials can be 
used in the construction of the rod end.  This process allows the 
rod end to best match the application (which often boils down to 
strength versus load).  

The rod end shown here incorporates a composite Teflon liner.  You 
can purchase two or three piece rod ends with Teflon liners. The Teflon 
liner is bonded to the race so that the ball actually rides on the liner.  The 
movement of the ball rubs Teflon on the ball, which in turn provides the 
necessary lubrication.  

http://www.aurorabearing.com/
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MATERIALS MATTER…

Teflon isn’t the only material you have to concern yourself with. The base materials used in the construction of the rod end play very critical roles 
too.  Earlier, we mentioned some of the materials rod ends can be built with.  The actual spheres or balls are most often subject to the highest 
loads the rod end sees.  Because of the high loading, the balls mandate the greatest hardness along with the greatest ultimate strength.  Cer-
tain commercial rod end balls can be manufactured from bronze or even sintered steel materials.  For the most part these materials aren’t the 
greatest when it comes to strength, however you might find some sintered steels are fully up to the task.  Provided a proper heat treat, sintered 
steels can be made to work in a light to medium duty rod end ball application.  For the most part though, quality rod ends are manufactured with 
heat-treated steel balls (including balls made from stainless, chrome moly and 52100 bearing steels).  The actual balls must be extremely hard 
in order to remain round (these balls are often chrome plated to provide a smooth bearing surface).  The hardness of the ball coupled with the 
capability to remain round is absolutely critical in use. 

What do you look for in a race?  It too must be hard, but not to the level of the ball. The majority of three-piece rod ends incorporate a race man-
ufactured from through-hardened steel alloy or from a stainless steel that can be hardened.  In either case, the outer races are heat treated for 
both strength and wear resistance.

The bodies of economy or commercial rod ends regularly have bodies manufactured from low carbon mild steels.  It is not possible to through-
harden this material. Although a less costly material such as low carbon steel might work in a lightly loaded application, you’ll find that a rod end 
body built from chrome moly steel or heat treated stainless steel is much more satisfactory for severe duty applications.  There’s something else 
to ponder too:  When a rod end is built with a chrome moly or stainless body, then the size of the rod end can actually be reduced.  The reason 
is (obviously) due to the fact the material it’s made out of is significantly stronger. Some rod end bodies are also manufactured from 7075-T6 
aluminum.  If you do a bit of homework on materials, you’ll find that 7075-T6 aluminum proves to be one of the strongest grades of aluminum 
available. It actually has a tensile strength slightly greater than mild steel.  The truth is, if you compare the strength of two similar rod ends - one 
manufactured from 7075-T6 and the other from mild steel, you’ll find they’re similar.  The trouble is, aluminum won’t stretch or bend as much as 
mild steel before it breaks or bends.  Factor a good quality heat-treated chrome moly or stainless rod end into the comparison and you’ll soon 
see that the expensive rod ends are almost twice as strong as the aluminum counterparts.  It’s very difficult to beat a high quality heat-treated 
steel body rod end when it comes to ultimate material strength.

MULTIPLE DIMENSIONS…

Dimensionally, a manufacturer can build a specific rod end two different ways.  In one, the shank (the 
threaded part) is built with a diameter that matches the hole in the sphere.  As an example, a rod end 
with a 5/8-inch bore will have a shank with 5/8-inch threads. The other format has a shank diameter 
one [fractional] size larger than the bore.  In this case, an example might be a rod end with a 5/8-
inch bore coupled to a 3/4-inch shank.  The big shank, small-bore rod end is stronger in applications 
where bending loads are (or could be) present.  A good example is a trailing arm arrangement used 
on a racecar four link. Here, we have tubular bars acting as levers, transmitting considerable forces, 
and in turn often accepting equally considerable forces.  In this type of application, a larger shank rod 
end design provides more strength along with a sizable amount of reserve strength capacity.  Keep 
in mind, however, that some smaller size push-pull rod applications mandate the use of female, not 
male rod ends. 

A rod end with an oversize shank is generally made by installing an insert one size smaller in the 
body of the part with the larger shank.  In some extreme race car applications (drag race 4-link spe-
cials), the body is actually two sizes smaller than the shank.  Because of this, (again using the big 
rod ends used for suspension pieces as examples) a 5/8-inch X 3/4-inch rod end exhibits higher load 
capability than a similar 3/4-inch X 3/4-inch rod end. Of course the caveat would be that each of these 
rod ends are manufactured from similar materials.  The reason for this is because the 5/8-inch X 
¾-inch rod end has more body material around the insert.  Another bonus is the fact asymmetrical rod 
ends such as this provide superior wrench access in many applications.  The reason for this is simple: 
It’s due to the fact the fastener that passes through the ball bore is smaller.

There is one exception to the above though:  Some companies offer a rod end where a larger 
shank is added to a smaller body.  Although on the surface this practice seems to serve the same 
purpose as the oversize shank rod end, it definitely provides less meat around the rod end ball, and 
that’s something to ponder.

This a close up look at a heavy-duty rod end. The over-
size rod end is generally made by installing an insert one 
size smaller in the body of the part with the larger shank. 

The rod end on the left is a standard configuration 
model, while the rod end on the right is a heavy-
duty model. The special HD model has a 1/2-inch 
bore while the standard version has a 3/4-inch 
bore.  More in the text.

Wayne Scraba is a freelance writer specializing in technical writing and photography in a diverse 
range of fields such as hot rod, high performance, and race car construction, motorcycles, and 
aviation. His work has appeared in more than 60 high-performance automotive, motorcycle, 
and aviation magazines worldwide. He also maintains a strong internet presence through 
contributions to many blogs and websites. His background includes operation of his own speed 
shop, fabrication of race cars, assembly of street rods, hot rod motorcycle builds, muscle car 
restoration and aircraft manufacturing
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MISALIGNMENT PROPERTIES...

You’ll often hear the term “misalignment” when folks discuss rod ends.  What’s that? Recall when the 
basics of rod end design (a modified ball or “sphere” inside a race) were detailed?  In order to mount 
the rod end to something, then a fastener of some sort (most often it’s a bolt) passes through a hole 
bored in the center of the sphere.  With the bolt in place, then there’s no way the sphere can rotate 
a full 360 degrees.  Because of this, all rod ends have specific limitations regarding how far they can 
be misaligned before the sphere binds in the housing.  The angle of misalignment is very important 
when choosing rod ends for specific applications.  Not all rod ends can accept the same degree of 
misalignment.  Most manufacturers publish a maximum recommended angle for a given rod end 
(specs are usually in the manufacturer’s catalog). 

If you exceed it, you’ll get anything from premature rod end wear to outright rod end failure. 

So far so good, but how do you determine what the angle of misalignment really is?  It’s not rocket 
science:  Simply use a conventional protractor to check the geometry. Compare the measured angles you get 
with a protractor to the manufacturer’s specifications. By the way, buying a bigger rod end to make up for mis-
alignment won’t help.  Fixing the misalignment or using high misalignment rod ends is the answer (the accom-
panying photos show some high misalignment rod end options).  

APPROPRIATE ORIENTATION…

When a pair of rod ends is used in a single component (an example is a single four link bar), the orientation of 
the rod ends on either end is rather important.  This is most often referred to as “clocking”.  But before examining clocking, we should point out 
that even very small adjustments in any suspension link that sees pre-load could make a large difference in the way the car handles.  In some 
cars, one-sixth of a turn at a time is sufficient to see a change in the behavior of the chassis.  Because of this, it’s a good idea to use the “flats” 
(flat sides) of the jam nuts as a reference point for adjustment.  

This is how the small adjustment process works:  One side of something like a suspension link is equipped with right hand threads while the 
other end of the link is fitted with left hand threads.  If the jam nuts are loosened, then can lengthen or shorten the entire link, often by simply 
turning it.  Essentially, this works like a factory tie rod adjustment.  

So far so good, but where does the “clocking” come into play? Simple. When the rod ends are properly “clocked”, that means they’re physically 
aligned.  This prevents binding of the suspension, and makes it easy to determine if the link is under tension by “feel”. If you grasp the link by 
hand, and rotate it back and forth, you can tell if the link is “neutral” or under strain.

LIFE CYCLES…

Hands up!  Have you ever attended a big swap meet?  Odds are pretty good you’ll eventually come across a box or two of “lightly used” rod 
ends.  And the price will be right.  Bargain!  Maybe not.  You see, just like any other piece of hardware, a rod end actually has a finite mechanical 
life.  There is no way of knowing if a used or surplus rod end has reached the end of its life cycle.  Another important consideration is that there 
is no safe way to repair or “tighten” a worn bearing. You simply cannot peen them to make them “tight”.  Additionally, any rod end that demon-
strates any amount of stretching in the threads or in the head should be discarded.  The same applies to any rod end bearing that has been 
dented in the race area or is bent.  Rod ends such as these have definitely met their end.

Honestly, we’re back to square one:  At first glance it’s nearly impossible to tell a junk rod end from a high quality piece.  The only thing you can 
do is to examine each rod end in the same manner, as you’d look at any precision piece of hardware.  Examine the machining.  Examine the 
race. Examine the ball (sphere).  In each instance, they should prove well machined and smooth.  If the rod end is a non-Teflon configuration, 

does the ball fit inside the body precisely?  Rotate the ball.  Is there any 
bind or is it so loose that it rattles?  Examine Teflon liners carefully.  Look 
for areas where the liner is loose (the liner should be one continuous 
tightly bonded piece). Examine the threads.  They should be high quality, 
rolled threads, just like a good bolt or capscrew.  The quality of the rod 
end is right there in front of you.  Use it to help you decide what’s hot and 
what’s not.  

In the end, we’re sure you’ll discover (hopefully sooner than later) that 
good quality rod ends cost good money. Quality rod ends are those that 
are designed and built by way of proper engineering and then backed by 
rigorous research, development and testing programs. Remember you’re 
buying a precision mechanical component, and it happens to be a piece 
you have to put your trust and safety into. These are definitely critical 
components.

Examine the rod end in this photo closely. See 
how the ball isn’t centered?  This is essentially the 
“misalignment” that the rod end design can handle.  

Misalignment is the degree of angular movement 
that a ball or sphere can accommodate without 
interference. This is a special “high misalignment” 
bearing (note the larger shoulder).

Spherical bearings are actually close relatives of rod ends.  They have countless uses in 
cars.  They’re often used on custom suspension components - particularly when composite 
materials are used for construction.  Spherical bearings are available in a wide array of bore 
sizes, usually ranging from 0.1900 to 1.00-inch.  In the case of quality components, they’re 
manufactured under the same quality as military approved bearings.

http://www.aurorabearing.com/
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Historic Racing Technology brings a unique perspective to the business of restoring, preparing and maintaining historic competition 
cars in the 21st century, with in-depth technical articles on the engineering and craftsmanship behind this fast growing industry. 
Featuring articles from the industry’s most experienced journalists and engineers, Historic Racing Technology is dedicated to the classic 
motorsport scene across the globe, looking at the future of historic motorsport as well as the past.

http://www.aurorabearing.com/
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While most people are familiar with bearings to the extent of having them 
on their car for the wheels, they do not realize the car has a great number 
of many different types of bearings. 

What is this great little machine called a bearing? How do we use them in 
a racecar, and how can we make the best use of them?
  
The concept behind a bearing is the simple fact that things roll better 
than they slide. The tires on a car are like bearings, but if they were like 
skis, it would be a lot more diffcult to push down the road. This is be-
cause when things slide, the friction between them tends to slow them 
down. But if the two surfaces can roll over each other, then the friction 
is reduced by a great amount. Bearings reduce the friction because they 
are made with smooth metal balls, or rollers, and a smooth inner and 
outer metal surface for the balls to roll on. The balls or rollers hold the 
weight or load, and allow it to spin or move smoothly.
  
A load is a force that is applied to the bearing. The application and the 
load applied to it determine the type of bearing used. Bearings generally 
have to deal with two different kinds of loading called radial and thrust. 
Depending on what the bearing is being used for, it may see all radial 
loading, all thrust loading or a combination of both.
 A radial load is applied perpendicular to the shaft axis. The water pump 
and the alternator are examples of components that use bearings that 
are subject to only radial loads. In these examples, most of the load 
comes from the tension in the belt that connects them with the crank-
shaft. That is the reason for setting proper tension on the belt. Excessive 
belt tension can lead to bearing failure.
  
A thrust, or axial, load is applied parallel to the shaft axis. Picture a bar 
stool or a Lazy Susan turntable. The bearing underneath is subject purely 
to thrust, and the entire load comes from the weight of the person or 
thing sitting on it. These types of loads are found in transmissions or 
steering boxes where helical gears try to push the shafts out of their 
housings.
  
A combination of the two loads can be found in the hub of the racecar 
wheels. This bearing has to support a radial load from the weight of the 
car as well as a thrust load that comes from the cornering forces in the 
turn.
  
There are many types of bearings that are used for a variety of different 
purposes. They include ball bearings, roller bearings, ball thrust bearings, 
roller thrust bearings, and tapered roller thrust bearings.
  
The most common type of bearing is the ball bearing. They can be found 

in everything from skateboard wheels to computer hard drives. These 
bearings can handle both radial and thrust loads and are usually found in 
applications where the load is small. In a ball bearing, the load is trans-
ferred from the outer race to the ball, and then from the ball to the inner 
race. Since the ball is round, it only contacts the races at a very small 
point. This means that the balls must be larger to carry a load equal to 
that of a roller bearing that distributes the load over the length of the 
roller. They are used mostly where size and load capacity is not import-
ant, but where ease of assembly and low cost are.
  
Roller bearings are used in applications such as conveyer belt rollers, 
where they must hold heavy loads. In these bearings, the roller is a cyl-
inder instead of a ball, so the contact point becomes a line. This spreads 
the load out over a larger area and allows it to handle much greater loads 
than a simple ball. It is not designed to handle much thrust loading, al-
though they are used as rear axle bearings in a number of vehicles. A 
variation of this type is called a needle bearing, because of the use of 
small diameter cylinders. This allows them to be used in tight places and 
is found under the gears in transmissions to keep them spinning. 
  
Thrust bearings are flat and are generally used in transmission gear sets 

The only glossy national feature magazine that exclusively covers pavement short track Late Model racing. From your local short tracks to series such as: ARCA 
Midwest Tour, ACT, PASS, ARCA/CRA Super Series, ARCA, SRL, Main Event, UARA, K&N Pro Series East and West, Rocky Mountain Challenge Series, Super 

Cup Stock Car Series and many others, we have the feature stories, information and tech articles you need. www.latemodel.com

http://www.aurorabearing.com/
http://www.latemodel.com/
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and the race give rise to extremely high loads, both compression stress 
loading at the surface and shearing stress loading in the sub-layers of the 
material. The bearing’s service life is predicted by its ability to withstand 
this stress loading.  
  
Premature damage of a bearing can cause an early death of the bearing 
and a component failure. Incorrect lubrication, such as too little or the 
wrong type, accounts for approximately 70 percent of bearing failures. 
In about 20 percent of failure cases, the penetration of liquid or solid for-
eign particles caused damage. This of course shows the importance of 
proper and good condition seals. The incorrect assembly that can cause 
excessive heat causes about 10 percent of failures. Over-tightening of 
the wheel-bearing retainer nuts will defnitely burn out a bearing, even 
with the best type of lubrication. A small percentage of failures are gen-

erally caused by the use 
of bearings too small for 
the normal load, corrosion, 
the passage of an electri-
cal current or some other 
strange occurrence.
  
For racecars all this means 
that you should repack 
your wheel bearings often 
with the correct type of 
high-temperature grease, 
maintain the seals in good 
condition, and adjust them 
properly, with the correct 
amount of preload. Check 
and maintain the proper 
belt tension on the water 
pump, alternator, and 
power steering pump. Re-
place any and all bearings 
at the frst sign of rough-
ness when they are turned 
by hand. They will only get 
worse and can cause a 
component failure at the 
worst time. 

Get your bearings and they 
won’t get you.
 

and between gears to keep them apart and free. They are sometimes 
referred to as Torrington bearings. The tapered roller bearing combines 
the benefts of all the other bearing types as well as some additional 
advantages. They combine radial and thrust load capacity and a longer 
relative life or reduced bearing size for a given load capacity. They are 
less sensitive to contamination due to the natural pumping action, which 
forces any particle contaminants out of the roller/race contact area. They 
have a lower friction coeffcient and higher speed capabilities due to a 
truer rolling motion, when compared to other bearing types. For optimum 
performance either endplay or preload values can be specifed, making 
them more adjustable.
  
Because bearings must meet precise constraints regarding load and min-
imum friction, the manufacturing process is as precise as any high-tech 
machine. The raw material is frst shaped to within several 100ths of an 
inch. This is done by cold pressing, forging or hot rolling of bars of Cr6 
type steel to form the balls or rollers. The bearing races are frst shaped 
from tubes of the same material on a spindle turning machine. They are 
then heat treated to 850 degrees C. This is called Austenitizing, which 
alters the structure of the material. It is then rapidly cooled to 40 degrees 
C. to fx the structure of the material and thus increase hardness. Then 
it is tempered, or reheated, to 170 degrees C. to reduce the effects of 
thermal shock inside the structure and stabilize the material. It is then 

ground to the fnished 
shape to within 1000th of 
an inch. Finally the bearing 
balls, rollers and races are 
super-fnished by polishing 
with a grinding rod to a fn-
ish of .06 micron. 
  
Each bearing is designed to 
live in a particular environ-
ment. The bearing has a life 
expectancy because it is a 
wear part, and because of 
this it is destined to die a 
natural death. The bearing’s 
service life is a function of 
its capacity to withstand 
fatigue. When rolling bodies, 
the balls or rollers, roll on 
the raceway, or races, they 
create signifcant cycles 
of compression and shear 
stress loading. Just like pot-
holes in roads are caused 
by the constant passage 
and pounding of cars and 
trucks, bearing races crack 
under the repeated passage 
of the balls or rollers. Even 
under standard conditions, 
the bearing will eventually 
be damaged. The contact 
between the rolling bodies 
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This is excerpted from Race Engine Technology, Issue 62, May 2012. The full article is available 
through High Power Media at https://www.highpowermedia.com

http://www.aurorabearing.com/
https://www.highpowermedia.com/
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Race Engine Technology
Established in 2003, Race Engine Technology 
is a unique, high quality review of contemporary 
racing powertrain technology. It is widely read 
by design and development engineers and 
others involved professionally in this worldwide 
industry and just as avidly by those interested in 
a subject that has a huge ‘enthusiast’ following. 
it reaches the majority of all competition engine 
builders right across the globe - the heart of its 
readership. It is published by High Power Media 
which is let by specialist publisher Simon Moss 
and renowned motorsport editor, Ian Bamsey. 
HPM also publishes annual technology reports 
focused on specific forms of motorsports, along 
with two free-for-life online technical resources, 
RET-Monitor and F1-Monitor.
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Nuts About Fasteners originally appeared in the May 2016 issue of Grassroots Motorsports.
This is an excerpt from the original 15 point article.

http://www.aurorabearing.com/
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 This article originally appeared, in its full 
form, in the May 2016 issue of Grassroots 
Motorsports

 Grassroots Motorsports is more than just 
a magazine, it is a true multimedia publisher 
producing print magazines, digital and email 
content, as well as events to bring motorsport to 
your door.

 See: http://grassrootsmotorsports.com/ 
to explore the world of Grassroots Motorsports.

 Sources:
Automotive Racing Products, Inc.
arp-bolts.com
(800)826-3045

http://www.aurorabearing.com/
http://grassrootsmotorsports.com/
http://arp-bolts.com/
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Grease Fitting

Male
Thread

Grease Fitting

Female 
Thread

Male Rod End Female Rod End

Spherical Bearing

Terms Translations
A guide to translate common rod end industry terms from English to noted language. This is a guide only. 

Consultation with appropriate language refrences is recomended for best accuracy.

  English French German Italian Portugese Spanish
  Aerospace Aérospatial Luftfahrt  Aerospaziale  Aeroespacial  Aeroespacial
  Aluminum  Aluminium  Aluminium  Alluminio  Aluminio  Aluminio
  Axial  Axiale  Axial  Assiali  Axial  Axial
  Ball Bague  interieure Innenringe  Anello Interno  anel intero  Esfera
  Body Corps  Gehaeuse  Testa  Corpo  cuerpo
 A Base to Center base pour centrer longueur Abstand, Unterseite zur Mitte lunghezza, da base al centro distância, base ao centro altura, base a centro
 B Bore Alesages  Bohrung  foro  Furo  agujero
  Commercial   Kommerziell  uso generico  Comercial  Comercial
  Chrome plate  chromage  verchromt  cromatura  Placa do cromo  cromado
 D Diameter  Diametre  Durchmesser  Diametro  Diametro  Diametro
  Female thread  Filetages Femelle  Innengewinde  Filettatura intera  Rosca Femea  rosca hembra
  Grease Fitting  Graisseur  Schmiernippel  Ingrassatore  lubrificador  lubricador
 H  Head or Race Width largeur de logement  Gehaeusebreite / Lagersschalenbreite spessore testa / spessore boccola  largura externa do anel anchura de la pista
  Industrial grade Industriel  Industrie-Qualitaet  qualità industriale   Industrial
  Keyway Rainure de Clavette  Keilnute  Scanalatura   cunero
  Left Hand  gauche  Links  sinistra inversa  Rosca izquierda
  Load capacity capacite de charges  belastbar  capacità di carico  Capacidade da carga  Capacidad de Carga
  Male thread  Filetages male  Aussengewinde  maschio filettato  Rosca macho  Rosca macho
  Military Specification  Spécifications Militaires  Militär-Vorschrift  Specifica Militare  Especificação Militar  Especificacion Militar
 á Misalignment angulaires  Kippwinkel ribaltamento  inclinacao  desalineamiento
  Race  Logement  Lagerschale  boccola / anello esterno  anel externo  Pista
  Radial  Radiale  Radial  Radiali  Radial  Radial
  Right Hand  Normes, Droite  Rechts  a destra  normal  Rosca Derecha
  Radial Static Load Capacity charge statique  statische Tragzahl  Carico Statico  Capacidades de carga estatica  Carga radial maxima
  Rod end  Embouts  Gelenkkopf, pl. Gelenkkoepfe  Teste a Snodo  Terminais Rotulares  Cabezas de articulación
  Spherical bearing Rotules  Gelenklager  Snodi Sferici  Rotulas  Rotula Esferica
  Stainless steel Acier Inoxydable  Rostfrei  Acciaio inox  Aco inox  Acero inoxidable
  Steel Acier  Stahl  Acciaio  Aco  Acero
  Thread  Filetage  Gewinde  Filettatura  Rosca  Rosca
 C Thread Length  longueur du filetage  Gewindelaenge  lunghezza del filetto  comprimento da rosca  Longitud de Rosca
 W Width of ball largeur bille  Innenringbreite  spessore anello interno  largura interna do anel  anchura de la esfera

Axial Radial

Left Hand Thread Right Hand Thread
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Special Size Race Car Parts
Parts commonly used in the race car industry, in non standard sizes and dimensions, along with

common part number references. While not cataloged with standard parts series, many of these are stocked.
Check with dealer or factory for availability.

D

W

H

B

A

D

B

H
Note: Dimensions and descriptions are for reference only,

and may not fully reflect part specifications. 

Check catalog or factory for related material 

specifications, tolerances, etc.

Thread March 8 2016

Aurora  part number Common part number B H W D A Thread Description/note
AM-4T-9 RC04 0.2500 0.281 0.375 0.7500 1.562 5/16-24
AM-6T-6 2057P 0.3750 0.406 0.500 1.0000 1.938 1/2-20

81-8/5834.20213.1526.0005.00573.07-T6-MA
AM-6T-15 1865P 0.3750 0.500 0.625 1.3120 2.438 1/2-20

eye dor diloS61-4/3578.20057.1578.0578.00057.02-21-MA
ecar detaert taeH61-4/3578.20057.1578.0786.00057.022-T21-MA

ATM-8T MNR08U 0.5000 0.395 0.500 1.4590 2.544 1/2-20
ATM-10T MNR10U 0.6250 0.505 0.625 1.7630 2.832 5/8-18

61-4/3578.20057.1578.0395.00757.021-21-MC
COM-8T-7 21CNZ081 0.5000 0.375 0.437 0.8750 Heat treated race
COM-8T-18 3087P 0.5000 0.400 0.750 1.1875
COM-8T-20 1243P 0.5000 0.375 0.437 0.8750 Mild steel race
COM-8T-33 RBJ 205L 0.5000 0.3125 0.437 0.9375 HT race, PTFE lined

skcohS garD0000.1000.1093.00005.054-T8-MOC
COM-10T-18 2280P 0.6250 0.630 0.875 1.3750

0573.1578.0765.00526.023-T01-MOC
munimulA llA5734.1057.0395.00057.043-T21-MOC

CW-M2E-1 2.00 MM 2.24 MM 4.5MM 6.9 MM 12.45MM M3X.5
HAB-3T ABYT-3 0.1900 .210 0.500 0.5625 HAB-3TG = ABYT-3V

HAB-5TG-3 ABYT-5V 0.3125 0.255 0.625 0.6875
5265.1082.1516.00057.011-T21-BAH

HCOM-24ET-8 AKW24V-4010 1.5000 1.500 1.960 2.9170 286,551 RSLC
HXAM-3T ARYT-3 0.1900 .220 0.500 0.8060 1.562 5/16-24

tnemgnilasiM hgiH42-8/3521.20051.1318.0553.00573.04-T6-MAXH
tnemgnilasiM hgiH02-2/1526.20525.1739.0114.00005.08-T8-MAXH

LCOM-8T LS8, RS8 0.5000 0.531 0.687 1.3125
LCOM-10T LS10, RS10 0.6250 0.687 0.875 1.5625

0950.1526.0093.00005.01-IF-B8-M
 kcohs ekib tM0006.0573.0182.00052.04-T4-BIM

02-61/7786.20520.1734.0723.05213.01-T5-MXRP
02-2/1057.20052.1005.0614.00573.04-T6-MXRP
02-2/1005.20542.1265.0254.05734.01-T7-MXRP

PWB-8T-3 RWR08D/E 0.5000 0.500 0.750 1.1250
0573.1057.0526.00057.04-T21-BWP

213.1 aid llaB61-4/3578.20057.1057.0786.00005.05-T8-MAR
521.1 .aid llaB61-4/3578.20057.1057.0265.00005.03-T8-MAXR

41-8/7573.30000.2578.0786.00057.01-T21-MAXR
41-8/7573.30000.2578.0567.00578.01-T41-MAR

CLSR .bl 798,4841-1005.30523.2578.0567.00578.01-T41-MAXR
CLSR .bl 346,00141-1521.40577.2573.1000.10000.11-T61-MAR
CLSR .bl 346,00121-4/1 1521.40577.2573.1000.10000.13-T61-MAR

XAM-6T-1 1560P 0.3750 0.406 0.500 1.3120 2.438 1/2-20
61-4/3578.20057.1057.0265.00005.02-T8-MAX

XAM-8T-5 MNR08U 0.5000 0.406 0.500 1.3120 2.438 1/2-20
81-8/5526.20057.1057.0265.00005.001-T8-MAX
81-8/5526.20005.1057.0265.00005.011-T8-MAX

XCM-8 0.5000 0.453 0.625 1.5000 2.625 5/8-18 2 piece. Lined:VXCM-8
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Special Size Race Car Parts
Parts commonly used in the race car industry, in non standard sizes and dimensions, along with common part number 

references. While not cataloged with standard parts series, many of these are stocked. 
Check with dealer or factory for availability

0057.1 578.0 578.0
0057.1 578.0 786.0
0057.1 578.0 395.0
0051.1 318.0 553.0
0052.1 005.0 614.0
0057.1 057.0 786.0
0057.1 057.0 265.0
00121-4/1 1521.4
0057.1 057.0 265.0
0057.1 057.0 265.0
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 Metric  Race Car PTFE Lined Spherical Bearings
Parts commonly used in the race car industry, along with common part number references. While

 not cataloged, many of these parts are stocked. Check with dealer or factory for availability.

Note: Dimensions are for reference only, and may not fully reflect actual part specifications. 
Check catalog or factory for related series material specifications, tolerances, etc.

U = Approximate bore in inches. (ex. 5 = .5”, 15 = 1.5”).
X = Bore in 1/16”. (ex. 8 = 1/2”, 1/2” = 8/16”)
Y = Bore in mm. (ex. 20 = 20mm.)
W = Bore is nearest metric equivalent for inch size. (ex. 12 = .5”, .5” = 12.7 mm.)
Table to be used as a reference guide.  Ultimate interchangeability should be determined by comparing 
relevant manufacturers specifications.

Fractured Race Bearings Interchange

http://www.aurorabearing.com/
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SHOCK ABSORBER BEARINGS
Bearings used in motorsports shock absorbers or dampers, both as standard, 

and for common special applications

Dimensions nominal, in inches or metric. Consult factory for more complete dimensions.

These are more commonly used parts. Contact factory for interchange to parts not listed, 
or for custom specials
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Ram

Bearing
Installation

Tool

Housing

FIGURE 1

INSTALLATION OF SPHERICAL BEARING

SPHERICAL BEARING INSTALLATION 
 Proper installation of the bearing is important to prevent bearing failure as well as housing damage.  Under no circumstances 
should a tool that induces shock or impact to the bearing be used.  The use of an arbor press or hydraulic press is recommended.
A tool as shown above (Figure 1) is advised.  All force is to be applied on the bearing race face (not on ball).  A lead chamfer or radius 
on the bearing and/or housing is vital.

HOUSING CHAMFER - GROOVED BEARINGS

STAKING GROOVE TYPES

CHAMFER FOR GROOVE TYPES 

GROOVE TYPE A        .020 + .005

GROOVE TYPE B        .030 + .005

GROOVE TYPE C        .050 + .005

30° 30° 30° 30° 30° 30° 

.045

.035
(.015)

.030

.015

.055

.045

.040

.025
.015
.005

Radius

.060

.045

.080

.070

.020

.010
Radius

.020

.010
Radius

GROOVE TYPE A GROOVE TYPE B GROOVE TYPE C

(.025) (.025)

GØ GØ GØ 

Groove Type A
PNB-3TG
PNB-4TG
PWB-3TG
PWB-4TG
PWB-5TG
HAB-3TG
HAB-4TG
HAB-5TG
HAB-6TG
HAB-7TG
HAB-8TG

Groove Type B
PNB-5TG
PNB-6TG
PNB-7TG
PWB-6TG
PWB-7TG
PWB-8TG
PWB-9TG
PWB-10TG
HAB-10TG
HAB-12TG
HAB-14TG

Groove Type C
PNB-8TG
PNB-9TG
PNB-10TG
PNB-12TG
PWB-12TG

http://www.aurorabearing.com/
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Set Screw

Bearing

Top 
Anvil

Housing

FIGURE 2

INSTALLATION OF SPHERICAL BEARING WITH STAKING GROOVES 
TOOLS AND STAKING METHODS

20° 

Guide Pin

Bottom
Anvil

30°- 45° 

SPHERICAL BEARING INSTALLATION 
 The bearings have grooves in each side of the bearing race face, leaving a small lip.  Staking tools (as shown above in Figure 2) 
are then used to stake the lip over the chamfer edges of the housing.  A typical arrangement consists of two identical anvils and one 
guide pin which is secured by a set screw in the bottom anvil.

PROCEDURES

 1.  Install bearing into housing as shown in Figure 1 (pg. 34) and position bearing symmetrical about housing centerline.

 2.  Align bearing with staking tool and guide pin as shown in Figure 2.

 3.  A trial stake assembly should be made to determine staking force necessary to meet thrust load requirements.  Proper 
      staking force is required because excessive pressure could result in bearing distortion along with life.

 4.  Pressure established by trial assembly is to be applied.  After first stake is completed rotate assembly 90° and re-apply. 
      Repeat operation through a minimum of three rotations to insure 360° uniformity of stake.

 5.  After staking, a slight gap may exist between race lip and housing chamfer.  This slight gap (shown below) may not be cause 
      for rejection if bearing meets or exceeds thrust loads.

GAP



ENGINEERING INFORMATION

STEEL DESIGNATION CROSS REFERENCE TABLE

These tables are to be used as a guides to assist in finding comparable metal designations only.  True interchange can be deter-
mined only by comparing chemical composition, mechanical properties, and manufacturing technologies.

ALUMINUM DESIGNATION CROSS REFERENCE TABLE

Thread 
size

Root
Dia.

Size or
Number

Decimal
Equiv.

Screw Thread Commercial
Tap Drills

TAP DRILL SIZES FOR INCH THREADS

6-32
10-32
1/4-28

5/16-24
3/8-24

7/16-20
1/2-13
1/2-20
5/8-11
5/8-18
3/4-16
7/8-14
1-12
1-14

1 1/4-12
1 1/2-12
1 3/4-12

2-12

0.0834
0.1469
0.2036
0.2584
0.3209
0.3726
0.4001
0.4351
0.5069
0.5528
0.6688
0.7822
0.8918
0.9072
1.1418
1.3918
1.6050
1.8557

36
22
3
I
Q

25/64
27/64
29/64
17/32
37/64
11/16
13/16
59/64
15/16

1 11/64
1 27/64
1 21/32
1 29/32

0.1065
0.1570
0.2130
0.2720
0.3320
0.3906
0.4219
0.4531
0.5312
0.5781
0.6875
0.8125
0.9219
0.9375
1.1719
1.4219
1.6563
1.9063

TAP DRILL SIZE
METRIC THREADS

THREAD
SIZE/TAP

METRIC
DRILL SIZE

M3 X 0.5
M5 X 0.8
M6 X 1.0
M8 X 1.0

M8 X 1.25
M10 X 1.25
M10 X 1.5

M12 X 1.25
M12 X 1.75
M14 X 1.5
M14 X 2.0
M16 X 1.5
M16 X 2.0
M18 X 1.5
M20 X 1.5
M20 X 2.5
M22 X 1.5
M24 X 2.0
M30 X 2.0 

2.50
4.20
5.00
7.00
6.80
8.80
8.50

10.80
10.20
12.50
12.00
14.50
14.00
16.50
18.50
17.50
20.50
22.00
28.0

These tables above are to be used as a guides only.  Consult the appropriate reference to determine best size based on fit re-
quirements, materials used, etc.

 USA BRITAIN EU CHINA GERMANY ITALY JAPAN
 AA B.S. DIN 17007 GB DIN 1700 UNI JIS
 2014 H15 3.1255 LD20 AlCuSiMn “P-AlCu4,4SiMnMg” A2014
 2024 2L97/98 3.1355 LY12 AlCuMg2 “P-AlCu4,5MgMn” A2024
 6061 H20 3.3211 LD30 AlMg1SiCu P-AlMg1SiCu A6061 
 7075 2L95/96 3.4365 LC9 AlZnMgCu1.5 “P-AlZn5,8MgCu” A7075

 USA BRITAIN EU CHINA GERMANY ITALY JAPAN 
 AISI B.S. 970 EN GB DIN UNI JIS 
 1015 040A15 32C 15 Ck15 C15  S15C 
 1018 080A15 32B 20Mn C16.8 1C15 S18C 
 1022 120M19   20Mn5 G22Mn3 S20C 
 1045 080A47 43B 45 C45 C45 S45C 
 1144 212M44  Y40Mn 45S20 CF44SMn28 SUM43 
 1215 230M07 1B Y13 9SMn36  SUM23 
 4130 708A30  25CrMo4 25CrMo4 25CrMo4 SCM420
 4140 708M40 19 42CrMo 41CrMo4 41CrMo4 SCM440
 4340 817M40 24 40CrNiMoA 34CrNiMo6 35NiCrMo6 KB SNCM447
 52100 534A99 31 GCr15 100Cr6 100Cr6 SUJ2 
 303 303S21 X8CrNiS18-9 Y1Cr18Ni9 X10CrNiS18-9 X10CrNiS 18 09 SUS303 
 410 410S21 56A 1Cr13 X15Cr13  SUS410 
 440C A-1b 9Cr18 X105CrMo17  SUS440C 
 17-4    X5CrNiCuNb1714  SUS80 
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  0.00004 0.001 17/64 0.2656 6.746  0.6693 17.0  1.3780 35.0
  0.00039 0.01  0.2756 7.0 43/64 0.6719 17.066  1.4173 36.0
  0.0010 0.025 9/32 0.2812 7.1437 11/16 0.6875 17.4625 1 1/2 1.5000 38.1
  0.0020 0.051 19/64 0.2969 7.5406 45/64 0.7031 17.859  1.5354 39.0
  0.0030 0.0762 5/16 0.3125 7.9375  0.7086 18.0  1.5748 40.0
  0.00394 0.1  0.3150 8.0 23/32 0.7187 18.256  1.6535 42.0
  0.0050 0.1270 21/64 0.3281 8.334 47/64 0.7334 18.653 1 3/4 1.7500 44.45
  0.00984 0.25 11/32 0.3437 8.731  0.7480 19.0  1.7717 45.0
  0.0100 0.254  0.3543 9.0 3/4 0.7500 19.05  1.8898 48.0
 1/64 0.0156 0.396 23/64 0.3594 9.1281 49/64 0.7656 19.446  1.9685 50.0
 1/32 0.0312 0.793 3/8 0.3750 9.525 25/32 0.7815 19.843 2 2.0000 50.8
  0.03937 1.0 25/64 0.3906 9.9219  0.7874 20.0  2.0472 52.0
 3/64 0.0469 1.191  0.3937 10.0 51/64 0.7969 20.240  2.1654 55.0
  0.0591 1.5 13/32 0.4062 10.318 13/16 0.8125 20.6375  2.2047 56.0
 1/16 0.0625 1.5875 27/64 0.4219 10.716  0.8268 21.0 2 1/4 2.2500 57.15 
 5/64 0.0781 1.984  0.4331 11.0 53/64 0.8281 21.034  2.3622 60.0
  0.0787 2.0 7/16 0.4375 11.1125 27/32 0.8437 21.431 2 1/2 2.5000 63.5
 3/32 0.0937 2.381 29/64 0.4531 11.509 55/64 0.8594 21.828  2.5197 64.0
  0.0984 2.5 15/32 0.4687 11.906  0.8661 22.0 2 3/4 2.7500 69.85
  0.1000 2.54  0.4724 12.0 7/8 0.8750 22.225  2.8346 72.0
 7/64 0.1094 2.778 31/64 0.4844 12.303 57/64 0.8906 22.621  2.9528 75.0
  0.1181 3.0 1/2 0.5000 12.7  0.9055 23.0 3 3.0000 76.2
 1/8 0.1250 3.175  0.5118 13.0 29/32 0.9062 23.018  3.1496 80.0
  0.1387 3.5 33/64 0.5156 13.096 59/64 0.9219 23.416 3 1/4 3.2500 82.55
 9/64 0.1406 3.571 17/32 0.5312 13.493 15/16 0.9375 23.8125 3 1/2 3.5000 88.9
 5/32 0.1562 3.968 35/64 0.5469 13.891  0.9449 24.0  3.5433 90.0
  0.1575 4.0  0.5512 14.0 61/64 0.9531 24.209 3 3/4 3.7500 95.25
 11/64 0.1719 4.366 9/16 0.5625 14.2875 31/32 0.9687 24.606  3.9370 100.0
  0.1772 4.5 37/64 0.5781 14.684  0.9843 25.0 4 4.0000 101.6
 3/16 0.1875 4.7625  0.5906 15.0 63/64 0.9844 25.003 4 1/4 4.2500 107.95
  0.1969 5.0 19/32 0.5937 15.081 1 1.0000 25.4  4.3307 110.0
 13/64 0.2031 5.159 39/64 0.6094 15.478  1.0630 27.0 4 1/2 4.5000 114.3
 7/32 0.2187 5.556 5/8 0.6250 15.875  1.1024 28.0  4.7244 120.0
 15/64 0.2334 5.953  0.6299 16.0  1.1811 30.0 4 3/4 4.7500 120.65
  0.2362 6.0 41/64 0.6406 16.271 1 1/4 1.2500 31.75 5 5.0000 127.0
 1/4 0.2500 6.35 21/32 0.6562 16.668  1.2992 33.0 5 1/2 5.5000 139.7

FRACT. DEC. FRACT. DEC. FRACT. DEC. FRACT. DEC.
INCH INCH INCH INCHMM. MM. MM. MM.

INCH/METRIC CONVERSION FACTORS Pounds(Force) x 4.448 =Newtons

Inches x 25.4 = Millimeters Pounds x .4536 = Kilograms Newtons x .2248 =Pounds(Force)

Millimeters x .03937 = Inches Kilograms x 2.2046 = Pounds Temperature Conversion (Approximate)

Sq. Inches x 6.4515 = Sq. Centimeters Lbs. per In.2 x .0703 = kg per cm2  Degrees C = (Degrees F -32)(.5556)

Sq. Centimeters x .155 = Sq. Inches kg per cm2 x 14.2231= Lbs. per In.2  Degrees F = (Degrees C)(1.8)+ 32

INCH/METRIC CONVERSION TABLE
Most commonly used conversions in Bold.
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001 17/64 0.2656
0010 0.025 9/32 0
0020 0.051 19/64 0
00984 0.25 11/32 0
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Dimensions given in the above tables are for bearings fabricated of 
standard race materials.  Should other materials be used, consult our 
engineering department for modification of these dimensions.

Min.Max. Min. Max.

Bearing 
Series
COM

HCOM
 3 14.288 14.272 14.260 14.270 14.255
 4 16.667 16.652 16.640 16.650 16.634
 5 19.050 19.035 19.022 19.032 19.017
 6 20.638 20.622 20.610 20.620 20.604
 7 23.018 23.002 22.990 23.000 22.985
 8 25.400 25.385 25.372 25.382 25.367
 9 27.780 27.765 27.750 27.762 27.744
 10 30.162 30.147 30.132 30.145 30.127
 12 36.512 36.497 36.482 36.495 36.477
 14 39.688 39.672 39.657 39.670 39.652
 16 44.450 44.435 44.414 44.432 44.412

 16 50.800 50.785 50.764 50.782 50.762
 19 60.325 60.310 60.289 60.307 60.287
 20 60.325 60.310 60.289 60.307 60.287
 24 69.850 69.835 69.814 69.832 69.812
 28 79.375 79.360 79.339 79.357 79.337
 32 88.900 88.885 88.864 88.882 88.862

Bearing
Outside

Diameter
+.000
- .018

DIMENSIONS IN MILLIMETERS
Suggested Housing Bore For Press Fit

of Spherical Bearings

Steel 
Housing

Aluminum
Housing

Min.Max. Min. Max.

Bearing 
Series

MIB
AIB
SIB

 3 13.492 13.477 13.465 13.475 13.460
 4 15.479 15.464 15.451 15.461 15.446
 5 19.050 19.035 19.022 19.032 19.017
 6 21.430 21.415 21.402 21.412 21.397
 7 25.400 25.385 25.372 25.382 25.367
 8 27.780 27.765 27.750 27.762 27.744
 10 33.338 33.322 33.307 33.320 33.302
 12 38.100 38.085 38.070 38.082 38.064
 14 41.275 41.259 41.239 41.257 41.237
 16 53.975 53.960 53.939 53.957 53.937

Bearing
Outside

Diameter
+.000
- .018

DIMENSIONS IN MILLIMETERS
Suggested Housing Bore For Press Fit

of Spherical Bearings

Steel 
Housing

Aluminum
Housing

Min.Max. Min. Max.

Bearing 
Series

MIB
AIB
SIB

 3 .5312 .5306 .5301 .5305 .5299
 4 .6094 .6088 .6083 .6087 .6081
 5 .7500 .7494 .7489 .7493 .7487
 6 .8437 .8431 .8426 .8430 .8424
 7 1.0000 .9994 .9989 .9993 .9987
 8 1.0937 1.0931 1.0925 1.0930 1.0923
 10 1.3125 1.3119 1.3113 1.3118 1.3111
 12 1.5000 1.4994 1.4988 1.4993 1.4986
 14 1.6250 1.6244 1.6236 1.6243 1.6235
 16 2.1250 2.1244 2.1236 2.1243 2.1235

Bearing
Outside

Diameter
+.0000
- .0007

DIMENSIONS IN INCHES
Suggested Housing Bore For Press Fit

of Spherical Bearings

Steel 
Housing

Aluminum
Housing

MIB, AIB & SIB Series

A

A

A

A

Min.Max. Min. Max.

Bearing 
Series
COM

HCOM
 3 .5625 .5619 .5614 .5618 .5612
 4 .6562 .6556 .6551 .6555 .6549
 5 .7500 .7494 .7489 .7493 .7487
 6 .8125 .8119 .8114 .8118 .8112
 7 .9062 .9056 .9051 .9055 .9049
 8 1.0000 .9994 .9989 .9993 .9987
 9 1.0937 1.0931 1.0925 1.0930 1.0923
 10 1.1875 1.1869 1.1863 1.1868 1.1861
 12 1.4375 1.4369 1.4363 1.4368 1.4361
 14 1.5625 1.5619 1.5613 1.5618 1.5611
 16 1.7500 1.7494 1.7486 1.7493 1.7485

 16 2.0000 1.9994 1.9986 1.9993 1.9985
 19 2.3750 2.3744 2.3736 2.3743 2.3735
 20 2.3750 2.3744 2.3736 2.3743 2.3735
 24 2.7500 2.7494 2.7486 2.7493 2.7485
 28 3.1250 3.1244 3.1236 3.1243 3.1235
 32 3.5000 3.4994 3.4986 3.4993 3.4985

Bearing
Outside

Diameter
+.0000
- .0007

DIMENSIONS IN INCHES
Suggested Housing Bore For Press Fit

of Spherical Bearings

Steel 
Housing

Aluminum
Housing

COM & HCOM Series

A

RADIAL STATIC LOAD CAPACITY
 These loads are maximum static based on maximum per-
manent set in the bearing race of 0.2% of the ball diameter.  If a 
greater permanent set can be allowed or if alternate race materi-
als are used consult our engineering department for change fac-
tors.
AXIAL STATIC LOAD CAPACITY
 These loads are approximately 20% of the radial loads listed 
when the load bearing surfaces are properly supported.
ALTERNATE RACE AND BALL MATERIALS
 Materials other than those listed can be incorporated in bear-
ings manufactured by Aurora Bearing Company.  Stainless steels 
to improve corrosion resistance, heat treated alloy steels to in-
crease wear life are frequently used in special applications.
 PTFE lined races are also available in this series to provide 
service requiring no relubrication and improved frictional charac-
teristics.  Tables are representative of Aurora Bearing’s Metal 
to Metal parts, please consult our engineering department 
regarding PTFE lined parts.

Suggested Housing Bores for Aurora Bearing’s
COM, HCOM, MIB, AIB & SIB Spherical Bearings

http://www.aurorabearing.com/
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Notes
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Available Exclusively from 
The Motion - Transfer Specialists:

2D and 3D CAD Drawings of 
Aurora Bearing Rod End and Spherical Bearings
Aurora Bearing has developed a CAD drawing library of it’s entire catalog offering of Rod End and 

Spherical Bearings, including Mil.spec approved parts. These 2D and 3D images are importable into 
most major CAD and solid modeling packages, and includes both line drawings and 3D models. Files 

are accessible at www.aurorabearing.com, or the entire program and library is available on a CD. 
This CD also includes the Aurora Bearing commercial and aviation products catalogs, and is available 

free upon request.

3D model, MM-8TCross section, MM-8T Front view, MM-8T

Cross section, HAB-6TG 3D model, HAB-6TG Front View, HAB-6TG

http://www.aurorabearing.com/
http://www.aurorabearing.com/
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