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Bearings: Bearings: 

It’s an integral part of 
every kart chassis and 
engine ever produced: 
The bearings. 

Simply defined, a bearing is a rotating support 
placed between moving parts to allow them to 
move easily and freely. However, these simple 
instruments of support are often overlooked for 

their performance contributions to the kart’s 
ultimate lap time. 

First, let’s examine where all ball 
bearings are located on an average kart. In 
the typical Sprint chassis, there are eleven 

ball bearings: Two in each of the front spindles, 
two in each of the front wheel hubs (or in two 
each of direct spindle mount wheels), and 
three in the rear axle cassettes. Additional 
ball bearings are located on each side of the 
crankshaft in the bottom of the engine. This 
presents more than a dozen quickly rotating 

parts that can fail, rob speed, or reduce your 
lap time.

Consider this: Other than the spindle bearings, 
there probably isn’t a bearing in your kart that 
turns at under 3,000 revolutions per minute at 
maximum speed. Add in the load and heat applied 
to the bearings under racing conditions, and the 
dirt/dust (or other debris) on a racetrack, and it’s 
easy to see why bearing life (maintenance) and 
performance is critical.

Bearing Basics:  
Over the years, technology in bearings has 

drastically improved the life span of these essential 
parts. Advances in steel manufacturing have 
contributed to improved bearing life through areas 
such as heat treatment, melting, testing, finishing, 
and metalworking. Also, lubrication advances 
(greases, coatings, and oils) and improved bearing 
finishes (coatings and polishes) have increased 
useful bearing life.

Today, there are a number of options available 
in bearing materials and bearing lubrications. 
The most recent significant advancement 
in bearing technology is undoubtedly 
the introduction of ceramic 
ball bearings. Obviously, 
bearings made of such 
exotic materials as 
ceramics are vastly 
more expensive 
than standard 
steel bearings, 
but they do have 
advantages in 
terms of increased 
life and reduced 
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Ceramic Yamaha engine bearing and 40mm axle 
bearing (without seal are visually similar to steel 
bearings.
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friction that can far outweigh the 
initial investment.

Ball bearing materials are 
designated as through-hardened 
materials with a commonly accepted 
minimum hardness for steel bearing 
components is 58 Rockwell, and 
ceramic bearings have a Rockwell 
rating of 78-81. That means the 
bearings in your kart are probably 
the strongest part. At some 
point, hardness decreases as 
temperature increases, and 
conventional bearing steels 
cannot be used much above 350 
degrees Fahrenheit. Ceramic 
bearings will withstand up to 
2,000 degrees Fahrenheit. 
With proper lubrication, heat 

should not pose a problem 
to bearings in 

most kar ting 
applications. 

“All bearings 
seem to “free up” 

when warm due 
to increased tolerances 

and the lube being at a higher temp. Ceramics 
spool up faster due to lower mass and generate 
less friction so they are much faster when cold 
and even faster when hot,” states Peter Martin of 
TKO Competition Development in Charlotte, North 
Carolina.

Martin has been involved in motorsports 
for over thirty years: Racing motorcycles, karts, 
midgets, Legends cars, and more. His company, 
TKO Competition Development, is well known 
to many motorsports professionals in Indycars, 
NASCAR, NHRA, and other series for their 
applications of ceramic bearings and Teflon seals. 

Bearings work on a simple 
philosophy of reducing friction 

through a circular motion. Can 
you imagine your axle riding, 

and trying to turn, inside 
a cassette without the 

assistance of a ball 
bearing?

Construction of a 
bearing is relatively 
simple. There is an 
inner race, the ball 
bearings and their 

carrier, and an outer race. The balls merely move 
between the races to reduce the friction (and 
therefore reducing temperature and drag) between 
the inner and outer surfaces.

Every bearing causes friction, some more than 
others. As David Conforti of Worldwide Bearings 
Inc. of Fairfield New Jersey, explains, “Like in a 
centrifugal clutch, a bearing works the same way 
with the ball wanting to move to the outside and 
it’s actually causing friction on the outer race. 
With a ceramic, the ball is 50% lighter and that’s 

where you achieve your higher RPM.”

Worldwide Bearing builds and sells 
bearings for about every imaginable application 
from industry to motorsports. Among some of 
Conforti’s motorsports customers are some of 
Indycar racing’s top teams, the Honda road-racing 
motorcycle team, and Larry McBride (rider of the 
world’s fastest drag bike).

Bearing Maintenance:
For the most part, karters don’t think about 

their bearings on a weekly basis. It’s not usually 
until a problem appears does the average karter 
even remember the importance of the chassis’ 
bearings. The signs of a bearing beginning to fail 
are subtle. 

“Bearing life is affected by several factors: 
Proper installation, environment and maintenance. 
All the above can last a season if kept clean and 
maintained properly,” states Martin.

Inspection of the chassis bearings should 
become a part of every karter’s scheduled 
maintenance. There are certain signs and problems 
to look for when inspecting your chassis’ bearings. 
“If upon inspection of the bearing, you see pits 
in the balls or races, this can lead to lack of 
performance and premature failure of the bearing. 

Engine bearings are essential to reliability and performance. 

With the seal removed it’s 
easy to see the way a ball 
bearing is constructed.

The bearing inside the cassette can be held 
in place  via lock collars and/or set screws
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Again, dirt and running a bearing 
dry, as well as allowing corrosion to 
form on the steel all lead to failure. 
Ceramic balls cannot corrode and 
are much harder than steel, but the 
races can still corrode, so proper 
care is necessary,” said Martin.

Signs of wear in a spindle 
kingpin bearing are among the 
simplest to spot. The steering 
will tighten, feel “notchy”, or feel 
strained. Another sign of failure or 
more extreme wear in a spindle 
bearing is an inconsistent camber 
and/or caster reading. Typically, 
these four bearings will last no 
more than two seasons without 
needing replaced. 

Changing spindle bearings is 
not real easy. Old bearings need to 
be pounded or pressed out of the 
spindle, and during this process it’s 
easy to damage the old bearings. “When removing 
the old bearing, just remember the old one is 
never going to be used again,” clarified Conforti, 
“So don’t worry about hurting them. Drive the 
right one out from the left, and the left one out 
from the right.” 

Installing the new bearings is much easier. 
Place the new bearings in the freezer for a few 
hours. Then apply medium heat to the spindle 
via a small propane or butane torch. With a small 
amount of grease on the frozen bearing it should 
slide into the heated spindle with light pressure. 

“I tell people to use the old bearing as a driver 
for the new one, because you’re always going to 
hit it in the right spot,” stated Conforti. The spindle 
bearings are among the cheapest bearings in the 
kart. Don’t let a failure here end a good race for 
you.

Staying in the front of the chassis, the front 
wheel hub bearings (or if you use direct spindle 

mount wheels, the wheel bearings), are probably 
the most tortured bearings on your kart. After all, 
for their size, they handle a lot of weight transfer 
and cornering forces.

It’s easy to feel a 
failing bearing in the 
front wheel hubs or DSM 
wheels by merely turning 
the bearing with your 
finger. If there is any drag 
or rough spot, it’s time 
to replace the bearing. 
Replacing these bearings 
is very similar to replacing 
the spindle bearings, 
and the cost is about 
the same. However, the 
wear rate (due to normal 
use forces) will be more 
extreme than spindle 
bearings. So checking 

them monthly (at minimum) 
is well advised.

The final, and probably 
most important chassis 
bearings, are the axle 
bearings. This is an area 
where investing in the best 
(ceramic bearings) might 
make the difference in 
position at the finish. Having 
free spinning axle bearings 
is equivalent to adding 
major horsepower to your 
engine. After all, what do 
you think the engine turns?

With today’s axle 
bear ing casset tes , 
installation is simple. 
However, to ease removal 
in the future, apply a 
small amount of grease to 
the inside of the bearing 

cassette. Also to ease removal of the axle, apply 
a small amount of grease to the inner race of the 
bearing.

Knowing an axle bearing is failing on your kart 
is probably the easiest bearing failure to diagnosis. 
It’s easy to hear a failing axle bearing, as it will 
‘click’ during every revolution of the axle. To hear 
this in more detail, hold your ear to a screwdriver 
that’s held against each bearing cassette when 
turning the axle over (this will magnify the sound, 
so you can pinpoint which bearing is failing).

Like any bearing, the length of the effective 
life of the axle bearings will definitely depend on 
the conditions in which you race. Dirt karters and 
karters who run in the rain will need to replace 

the axle bearings more often than 
those whom run in “perfect” 

conditions only. 
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By turning a bearing by hand you can 
feel if it’s rough or needs replaced. 

Heating the spindle and freezing the 
bearing helps make installation easier.

June 2008.indd   58June 2008.indd   58 8/19/08   2:51:37 PM8/19/08   2:51:37 PM



Aurora Bearing Cad drawings,
3D models and full catalog,
available online at:
www.aurorabearing.com

QUALITY SYSTEM
REGISTERED TO
ISO 9001:2000
(WITH AS9100)

Aurora Bearing Company
901 Aucutt Road
Montgomery IL. 60538

Ph: 630-859-2030                  Fax: 630-859-0971

The widest range of styles 
and configurations of Rod Ends 
and Spherical Bearings in the industry,
from economy to aerospace approved,
available for immediate delivery.

The widest range of styles 
and configurations of Rod Ends 
and Spherical Bearings in the industry,
from economy to aerospace approved,
available for immediate delivery.

Stock sizes 1/8” to 2”, 3 to 30mm.
The Motion - Transfer Specialists

In the bottom case of your engine lie the two most important bearings 
in a kart: The crankshaft bearings. Undoubtedly, engine crankshaft bearings 
endure more wear and tear and more temperature extremes than any other 
bearing on your kart. There is no preventive weekly maintenance the karter 
can do on crankshaft bearings. It is important to keep records of how much 
running time your engine has accumulated since last having the crankshaft 
bearings replaced, and then replace them as scheduled. It is also important 
for the engine bearings to remain well lubricated, using the engine builder’s 
recommended oil and/or fuel and oil ratios.

Maintenance on kart bearings is relatively easy. Most OEM bearings 
installed on today’s karts do not require being greased on a regular basis as 
they are built with non-removable seals. “Normally inspecting the bearings 
to see if they are dirty is the first step. Keeping bearings clean is paramount. 
After cleaning them, then re-lube. Using the seals helps prolong life. We use 
light or non-contact seals to keep dirt out and drag to a minimum,” continued 
TKO’s Martin.

The ultimate enemies of any steel bearing are moisture and dirt. In 
adverse conditions, such as a dirt or rain race, all the chassis bearings are at 
risk, possibly causing failures and /or a shorter effective life. “You can spray 
the outside of the bearings with silicone or WD-40 to help shed water,” says 
Martin. 

However, in regards to lubricating the inner race and actual bearings, 
Conforti suggests not using WD-40. “I tell everyone I prefer a real oil. A 0-5 
weight or synthetic oil – anything that is real oil. Everyone believes in WD-40, 
it’s really not an oil. You get a couple of guys who say they’re doing that, and 
then everybody wants to use it. It’s a rust inhibitor, not an oil.”

Conforti continues, “Brake cleaners are very cold, they dry very quickly, 
and will allow bearing steel to rust very quickly. That’s why I advise guys to oil 
the bearings immediately.” 

Peter Martin also agrees with leaving the WD-40 out for lubrication 
purposes of the ceramic bearings as well. “Use standard solvents to clean. 
Balls are impervious to all. Use a normal synthetic grease to re-lube. Many 
karters like to use dry or wet sprays on steel to reduce drag. Many of the 
sprays used are not for such applications. You need a lubricant. WD-40 is 
more of a solvent and disperses water; it has a high % of kerosene, which is 
really a solvent. With our ceramic bearings with low drag seals a light coat 
of synthetic grease on the balls is enough. Less grease also prevents dirt 
inclusion.” 

In conclusion, the best advice for getting the most our of your kart’s 
bearings is to keep them clean and keep them wet.
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Like the axle bearings, free 
spinning wheel hub bearings 
equal less drag on the chassis.
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The Ceramic Advantage:
Are you looking for that extra tenth of a 

second? Who isn’t? That unfair advantage each 
karter seeks might lie in replacing your standard 
steel bearings with ceramic bearings. 

Pessimists see ceramic bearings as just an 
added cost to motorsports. However, we must 
examine the big picture before dismissing new 
technology, even it is more expensive.

“Everyone is afraid of the upfront cost of 
ceramics, but if you add up the longevity and 
performance advantages, there’s no contest,” 
states Conforti, “In the racing world, you tell the 
hardcore racer there is a performance advantage 
and they’ll buy it. The longevity is just a bonus.”

It’s a fact, ceramic bearings last four to five 
times longer than a conventional steel bearing. 
This is due to the extreme hardness of the ceramic 
balls (79-81 Rockwell, as stated earlier). The hard 
ceramic balls act as a cleaner on every rotation of 
the bearing. Conforti described an SKF designed 
bearing that has one ceramic ball in it to act as 
a cleaner.

Ceramic bearings also require less lubrication, 
and perform at a much higher temperatures, 
versus steel bearings. However, these factors do 
not mean users should run ceramic bearings dry.

“I encourage karters to buy the bearings with 
seals on them. A ceramic bearing will run in a 
lot less grease than conventional steel bearings, 
where a steel bearing requires about 35% fill of 
grease a ceramic only requires about 15%.”

“Too many people are stuck on how you hold 
it (a ceramic bearing) in your hand and it spins,” 
says  Conforti. “There is no weight of a wheel 
or the weight of a car behind it, so in actuality 
it won’t spin in real life applications as it does in 
your hand dry. It’s ridiculous how free the ceramic 
bearings spin when dry!”

“We send them out dry, and nobody wants 
to run oil or seals. They come with a light contact 
seal that is overcome very easily by the weight of 
the car. For the guys who do choose to run them 
without seals, you basically have to blow them 
out, then clean them out with brake clean, and oil 
them immediately,” described Conforti.

The on-track performance advantages of 
ceramic bearings are measurable. Ceramic 
bearings have a lower coefficient of friction: a 
minimum of 40% lower! “Some of our motorcycle 

guys have seen a gain of 4.5 mph in the quarter 
mile by just adding the ceramic axle bearings,” 
declared TKO’s Martin. 

“We’ve had a tremendous influx of business 
from the karting market. Briggs, Yamaha, and 
Shifter guys have all been calling,” says Martin. 
Although some organization’s engine rules don’t 
permit ceramic crankshaft bearings, you can 
bet there are some karters (especially at the 
club level), that are banking on a technician not 

catching them.

Martin mentioned that using ceramic 
crankshaft bearings have increased dyno 
horsepower by .4-.5hp in some cases. “The main 
advantage is in spooling up the engine,” states 
Martin. “The ceramics help get you up to RPM 
quicker vs. a steel bearing.”

In addition to the crankshaft bearings, ceramic 
bearings are also available for rear axles, front 
spindles (or direct spindle mount wheels), and 
about any custom size a racer would ever need. 
A set of three 40mm rear axle bearings from TKO 
(www.tkocompetitiondev.com) will retail for about 
$375, equal to the cost of two sets of tires or the 
parts for KT-100 rebuild. Or here’s another way to 
think about it: ask your engine builder how much it 
would cost to find you .4 hp at the rear wheels.

No matter what your view on ceramic bearings 
is, the facts speak for themselves. Ceramics cost 
more, but do reduce drag and live longer than 
conventional steel bearings. They will, without a 
doubt, improve performance. It’s also a fact that 
someday you will be racing someone with the 
ceramic advantage.
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