assume that one rod end is the same as another. Yet

od end bearings are an importantitem that theaverage
J Oh n M c c r o U Of racer often takes for granted. Too often they incorrectly
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those critical components are what connects the sus-
pension to the frame or connects the wheels to the steering. If
your carhas the correct rod ends on it, you'll never know they’re
there. Suffer a failure from an incorrectly used rod end and
you'll suddenly be real concerned about your joints.
Following are some questions commonly asked by racers
concerning rod end bearings that should help you understand
more about those important race car components.

What are the basic types of rod ends used for racing applica-
tions?

Rod ends for race cars can be divided into two basic classes.
First is the commercial or economy graderod ends. While there
are many configurations of economy rod ends, the only type
that should be used for racing application is the fully swaged
two-piece design. On these rod ends the body is formed or
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swaged around the ball so that the race
the ball rides on is actually part of the
body. This is the only type of economy
rod end that has good radial or pull
strength along with good axial strength
(resistance to the ball being pushed out
of the side of the body).

Thesecond type s three-picce preci-
sionrod ends. With these rod ends arace
is formed around the ball, this ball race
insert then being staked into abody. The
advantage of this type of construction is
that a closer fit and a higher degree of
precision is achieved between the ball
and race. This is the type of rod end that
is also referred to as “aircraft style.” The
three-piece designallows different mate-
rials to be used in the construction of the
part to best match it to its application.
Races can be made of mild, alloy or stain-
less steel (brass or aluminum bronze is
sometimes used but should be avoided
because of its low strength) and bodies
are made in mild, alloy, stainless steels,
aluminum or even titanjum.

Finishedballwith finishedbody of twopiece full-ewage rodend prior to assembly
and finished unit.

What is a teflon-lined bearing?

A teflon (a trademarked product of
Dupont) liner in a rod end is a compo- BOdy
nent that allows the unit to be self-lubri-
cating. Any metal on metal bearing needs
to be lubricated. It is difficult to oil or Teflon
grease a unit on a car. Grease fittings Liner
should be avoided as they can weaken
the part. In addition, the grease on the
ball can attract dirt and grit which works Ball
its way between the ball and race actu-
ally accelerating wear.

A teflon liner eliminates these prob-
lems. A liner consists of a carrier compo-
nent, usually a fabric, which gives com-
pressivestrength, a teflon component for
lubricityand variousbonding resins. 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 providing lubrication. Teflon liners
areavailable onboth twoand three-piece
rod ends. These liners should not be con-
fused with virgin teflon which is rela-
tively soft (approximately 10,000 Ibs. psi
compressive strength). A good compos-
ite teflon liner will have a compressive
strength of between 40,000 and 60,000
psi. Inaddition to providing lubrication,
the liner also etiminates clearance be-

tween the ball and race making for a
tighter fit. . V

I've heard that teflon liners “beat out.”

Cutaway illustration indicating how Teflon liner is bonded to the bearing race,

When people refer to a liner “beating woith the ball then riding on the liner.
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Damaged rod ends. Note insert onfar left rod endis partially pushed out. Unit on far right shows dent in race from severe
misalignment. Don't do anything with these rod ends except throw them out!
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out” they are usually referring to one of two problems. First is
the deformation of low strength “self lubricating” liners. Some
economy grade rod ends have races that are made of molded
plastic, sometimes with a fiberglass filler. Teflon may also be
added for lubricity. These units have a compressive strength of
no more that 15,000 psi, causing the race to deform way before
there is any damage to the body.

The second type of liner “beating out” is failure of the bond
between the liner and therace. The self-lubricating nature of the
liner makes it difficult to bond to the race. If this bond is not
strong enough, the liner will become detached from the race,
pieces being spit out with each mis-alignment until there is no
liner between the ball and race leaving arod end with excessive
clearante. About the only standard for bond strength is the one
included in the government’s mil specs for the teflon-lined
bearings. It’s reasonable to assume if a manufacturer can meet
this standard and has a line of military approved bearings, its
teflon lined bearings are not likely to suffer this type of “beat
out.”

Can anything be done about worn out bearings?

Yes...throw them away. There is no safe way to tighten up a
worn bearing. Any bearing that is bent or dented in the race
should also be thrown out. This also goes for units that show
stretching in the threads or head. If a unitis on a component that
has been in a hard accident, it should be visually checked for
bends or deformation and it would be wise to have it crack-
tested as well before re-using it.
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Left to right: ball and race prior to assembly, finished insert and finished body prior to being staked together, finished

three-piece "aircraft" rod end.
Is buying used rod ends a good way to save some money?

This is one of the more foolish things you can do. Like any piece
of hardware a rod end has a finite mechanical life. When you
buy a used rod end you don’t know if it is at the end of its life or
not.

How strong are aluminum rod ends?

7075-T6 aluminum is one of the strongest grades of aluminum
and has a tensile strength slightly greater than mild steel.
Therefore, two rod ends of similar design, one made of mild
steel and one of 7075-T6, would have similar design, one made
of mild steel and one of 7075-T6, would have similar strengths.
The drawback of aluminum is it is not as forgiving... in other
words, it will not stretch or bend as much as mild steel will
before breaking. Aluminum rod ends made of grades of alumi-
num weaker that 70075-T6 will obviously be weaker than the
same configuration unit made out of 7075-T6. Also, while there
are grades of aluminum that are comparable in strength to
certain stainless steels, these grades of stainless are of the low
strength types and not comparable to the high strength grades
of stainless such as 17-4PH or alloy steels like 4130 and 4340.

What are the advaniages of oversize shank rod ends?

Rod ends are generally made two ways dimensionally. First is
with a shank or threaded portion that is the same diameter as

the hole in the ball, i.e. 1/2-inch bore x 1/2-inch shank. Second
is with a shank one size bigger than the bore, i.e. 1/2-inch x5/
8-inch. Theadvantages are this: In an application where the unit
is subjected to a bending load such as on the rear torsion bar
arms on a Sprint Car, the larger shank gives more strength and
reserve capacity. also, an oversize shank generally is made by
putting an insert one size smallerin the body of the part with the
larger shank. Therefore, a 1/2-inch x 5/8-inch part will have a
higherload capacity thana5/8-inchx 5/8-inch part made of the
same materials. This is because there is more body material
around the insert. This makes, for example, a 5/8-inch x 3/4-
inch rod end a better choice than taking a 3/4-inch x 3/4-inch
rod end and bushing the hole to 5/8-inch.

How can you tell a high quality joint from a low quality joint?

An obvious way to determine the quality of a joint is to inspect
the machine work as you would on any other precision compo-
nent. Is the race surface smooth or rough? Does the ball have a
smooth or rough surface finish? on a non-teflon lined unit, does
the ball have a precise fit in the body or s it loose and “rattly”,
or worse, does it bind up? On a teflon-lined unit, is the liner one
continuous tightly bonded piece without gaps or are there gaps
and areas where thelinerisloose. The first characteristicin each
sentence is expected in a quality bearing.

Féatures that are not so obvious on casual observation but
that are found on high quality bearings included precision
ground steel balls, use of high quality materials, and thorough
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