Rod ends: easy to forget, until they break

by Wayne Scraba

I B od ends get no respect. They all look
the same, and because they're buried under the car,
racers tend not to think about them. Trouble is, rod ends
may be one of the most common pieces on a race car,
and they're used in plenty of places other than four-link
or ladder-bar suspension systems. Rod ends can be
found on track locators, carburetor and clutch linkages,
steering components, and other seemingly insignificant
spots. They're easy to forget about — until they break.

When a rod end breaks, things can get ugly fast.
Most rod ends are used in places where they're
charged with handling considerable loads, so they are
critical. And even more acute is that not all rod ends are
created equal. Some are of aerospace quality; others
are junk. But it's hard to differentiate between the two.

Arod end consists of a spherical ball that is designed
to rotate inside a housing. This ball is the bearing, and
its housing is the race. The spherical ball is machined
flat on each side, and it is bored through the center.

When shopping for rod ends, you'll come across
commercial and economy models. Though a number
of economy rod ends are available, the best type is the
fully swaged, two-piece model. On this rod end, the
body is formed, or swaged, around the ball so that the
race the ball rides on is part of the body. This is the
only inexpensive rod end that offers decent radial or
pull strength and good axial strength (axial strength is
the resistance of the ball being pushed out of the side
of the body).

Real racing rod ends use a three-
piece precision design, often called an
aircraft rod end, and its design allows
different materials to be incorporated
during construction, which makes for the
best match. Races are made of alloy or
mild or stainless steel (brass or aluminum
bronze is sometimes used but should be
avoided because of their low strength), and
bodies are made of alloy, mild or stainless
steel, aluminum, or titanium. In this three-
piece application, the race is formed around the ball,
then the race insert is staked into the body. This
construction offers a much closer fit and a much higher
degree of precision between the ball and the race.

Another common option is a Teflon liner, which
allows the rod end to self-lubricate. This is important
because it's usually difficult (if not impossible) to grease
or oil a rod end once it has been installed in a car. More
important is that grease fittings can physically weaken
the rod end, and grease on the rod-end ball also
attracts grit that works its way between the ball and the
race, accelerating wear.

A Teflon liner eliminates most, if not all, of those
circumstances. The liner is bonded to the race so that
the ball actually rides on the liner. The movement of the
ball rubs Teflon on it, which provides lubrication. When
looking at Teflon-lined rod ends, beware of inexpensive
examples with virgin Teflon because it's relatively soft.
A Teflon liner eliminates clearance between the ball and

result will be a
E rod end with excessive clearance.

hat is rod-end misalignment? Because a bolt or
fastener fits in the hole bored through the rod end's
center, the ball can't rotate inside the housing 360
degrees (without the fastener through the center, the
ball can rotate through a full circle). Given that, all rod
ends have limitations in how far they can be misaligned
before the ball binds in the housing. The angle of
misalignment is a crucial factor when selecting rod ends
because not all rod ends can accept the same degree
of misalignment. If you exceed the manufacturer's
recommended maximum angles, the smallest problem
you'll see is premature rod-end wear; the worst is rod-
end failure.

Use a protractor to measure the angles mandated
for the application, then compare your measured
angles to those in the manufacturer's catalog to select
the correct rod end for the application. The biggest
mistake is to shortcut this measurement and buy a rod

When shopping for rod ends, look for models like this three-piece
precision design. The race is formed around the ball, then the race
insert is staked info the body. This type of construction offers a much
closer fit and a much higher degree of precision between the ball
and the race. The three-piece design allows different materials o be
Theysed during construction, which makes for an ideal match of

be present. For example, in a four-link suspension
package, the larger shank provides more strength and
a considerable amount of reserve strength capacity.
An oversize shank is generally constructed by
installing an insert one size smaller in the body of the part
with the larger shank. Because of this, a 5/8x3/4-inch rod
end will exhibit higher load capacities than a 3/4x3/4-inch




