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Introduction

Factors that Effect Clutch Performance

The major cause of clutch failure can be summarized with two words: “EXCESSIVE HEAT”. Extreme operating temperatures (ex-
cessive heat) can cause the clutch to fail because the heat generated between the flywheel, driven discs, intermediate plate, and
pressure plate are high enough to cause the metal to flow and the friction material to be destroyed.

Heat or wear is practically nonexistent when a clutch is fully engaged. But, during the moment of engagement (when the clutch is
picking up the load), it generates considerable heat. An improperly adjusted or slipping clutch will generate sufficient heat to rap-
idly self-destruct.

Proper training of drivers and mechanics can go a long way toward extending clutch life. Anyone who drives the truck, whether
on or off highway, should learn how to operate the vehicle properly. The most critical points to cover in driver training programs
are: learning to start in the right gear, proper clutch engagement, recognizing clutch malfunctions, and recognizing the need for
readjustment.

Maintenance personnel may want to attend driver training programs to see what driver misuse can do to clutch life. This training
will place them in a better position to spot and analyze failures during their clutch maintenance programs.

The most important areas to cover in the training programs that can affect clutch performance are:

STARTING THE VEHICLE IN THE PROPER GEAR

An empty truck can be started satisfactorily in a higher transmission gear ratio than when partially or fully loaded. If auxiliary trans-
missions or multi-speed axles are used, they must be in the lower ratios for satisfactory starts. Drivers should be shown what
ratios can be used for safe starts when the truck is empty or loaded. If the truck is diesel powered, a good rule of thumb for the
driver to follow is: empty or loaded, select the gear combination that lets you take up the slack and start moving out with an idling
engine or, if necessary, just enough throttle to prevent stalling the engine. After the clutch is fully engaged, the engine should be
accelerated for the upshift into the next higher gear.

GEAR SHIFTING TECHNIQUES

Many drivers upshift into the next gear-or even skip-shift into a higher gear-before the vehicle has reached the proper speed. This
type of shifting is almost as damaging as starting off in a gear that is too high, since the engine speed and vehicle speeds are too
far apart, requiring the clutch to absorb the speed difference as heat (excessive slippage).

EXCESSIVE VEHICLE OVERLOAD OR OVERLOADING THE CLUTCH

Clutches are designed and recommended for specific vehicle applications and loads. These limitations should not be exceeded.
Excessive or extreme overloading can not only damage the clutch, but the entire vehicle power train as well. If the total gear re-
duction in the power train is not sufficient to handle excessive overloads, the clutch will suffer, since it is forced to pick up the load
at a higher speed differential.

RIDING THE CLUTCH PEDAL

This practice is very destructive to the clutch since a partial clutch engagement permits slippage and excessive heat. Riding the
clutch pedal will also put a constant thrust load on the release bearing, which can thin out the lubricant and also cause excessive
wear on the pads. Release bearing failures can be attributed to this type of operation.

HOLDING THE VEHICLE ON AN INCLINE WITH A SLIPPING CLUTCH
This procedure uses the clutch to do the job normally expected of the wheel brakes. A slipping clutch accumulates heat faster than
it can be dissipated, resulting in early failures.

COASTING WITH THE CLUTCH RELEASED AND TRANSMISSION IN GEAR

This procedure can cause high driven disc R.P.M. through multiplication of ratios from the final drive and transmission. It can
result in “throwing” the facing off the clutch discs. Driven disc speeds of over 10,000 R.P.M. have been encountered in such sim-
ple procedures as coasting tractors down an unloading ramp. While an ample safety factor is provided for normal operation, the
burst strength of the facing is limited.
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Introduction

ENGAGING CLUTCH WHILE COASTING
This procedure can result in tremendous shock loads and possible damage to the clutch, as well as the entire drivetrain.

REPORTING ERRATIC CLUTCH OPERATION PROMPTLY

Drivers should report erratic clutch operation as soon as possible, to give the maintenance personnel a chance to make the nec-
essary inspection, internal clutch adjustment, linkage adjustments, lubrication, etc., thereby avoiding possible clutch failures and
breakdowns while on the road. The importance of free-pedal travel (sometimes referred to as pedal lash) should be brought to the
driver’s attention as well as the mechanic. This item should be included and commented on daily in the driver’s report, since clutch
free-pedal is the maintenance personnel’s guide to the condition of the clutch and the release mechanism.

CLUTCH ADJUSTMENTS

Drivers and mechanics should be made aware of the fact that Eaton Fuller Angle-Spring and Easy-Pedal Clutches have provisions
for an internal clutch adjustment. This permits the clutch “itself” to be readjusted while it is in the vehicle. Details of the clutch
adjustment are covered in the Eaton Fuller Installation Instructions packaged with each clutch assembly.

When drivers and mechanics are properly trained, there are still certain problems that may occur. The following failure analysis
and troubleshooting guide lists some common problems, their causes, and suggested corrective action. Note that some of these
problems relate back to the previous discussion on poor driving and maintenance techniques.



Clutch Cover/Intermediate Plate

Clutch Cover/Intermediate Plate Failures

Failure - Yoke Bridge Rubhing into Cover
Possible Causes Flg 1
The arrows in Figures 1 and 2 show the areas of contact between
the release yoke bridge and the clutch cover. Overstroking of the
yoke, in an attempt to obtain the required 1/2” - 1” clutch brake
squeeze, is a typical cause of this failure.

The reason that normal clutch brake squeeze cannot be obtained
may be due to one or more of the following situations:

e Worn clutch brake

e Broken or missing clutch brake

e Worn or incorrect transmission bearing retainer cap
(refer to Figure 3)

e Excessive wear on release bearing wearing pads and/or
the fingers of the yoke (refer to Figure 1)

e |mproper set up of the linkage system. Consult your
OEM service manual
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e Incorrect yoke installed

Note: The clutch cover can be reused if the above items are cor-
rected, a new yoke is installed, and there are no broken or
cracked parts on the cover. The above failure is typically
preceded by a noise complaint and/or vibrating clutch pedal
at the point where the clutch pedal is fully depressed. De-
pending upon the amount of wear (at the bearing cap and/
or yoke fingers/wear pads), it may be possible to adjust the
linkage to eliminate the noise complaint.

TRANSMISSION BEARING RETAINER CAP
Dimension A, based on SAE standards, is 8.657” (219.9 mm) o
nominal, and should not be greater than 8.71” (221.5 mm) Ref. - mcemaav !

1990 S.A.E. handbook 4:36.106 [ R B S

Figure 3



Clutch Cover/Intermediate Plate

Failure - Yoke Fingers Rubbing into Clutch
Cover

Possible Causes

Figures 4 - 5 show the damage that results when the release yoke
contacts the clutch cover. More specifically, the fingers have be-
come pinched between the clutch cover and release bearing, re-
sulting in one or more of the following:

* Abroken /cracked release bearing housing (not shown)
e Damage to the clutch cover (see arrows, Figure 4)

e Wear to the backside of the yoke fingers (see arrows in
Figure 5, top yoke)

e Broken yoke finger(s) (see arrow in Figure 5 bottom
yoke)

Some causes of the above failure are:

e Linkage system broke, allowing the loose yoke to con-
tact cover

e Linkage system was improperly reinstalled (example:
forgetting to reinstall the cotter key, allowing the clevis
pin to come out)

e Adjusting the clutch with the linkage instead of internal-
ly using the adjusting ring

e  Rotating the ring the wrong direction (counterclockwise
instead of clockwise) when adjusting for clutch wear

Note: The above conditions may be preceded by a noise com-
plaint.

Failure - Cracked/Broken Clutch Cover

Possible Causes

Referring to the arrow in Figure 6, this brand new clutch (Easy-
Pedal 1402 S.D.) was damaged during transmission installation.
More specifically, the release yoke “fingers” were elevated to the
“straight out position” and were allowed to jam into the clutch
cover. Subsequent damage might be a broken finger(s)(Figure 5)
or bent release yoke / cross shafts. As a result, it is important that
these parts be inspected for damage (and replaced if damaged)
before installing a new clutch.

Failure - Broken Retainer Assembly

Possible Causes

Figure 7 shows what can happen when the levers break through
the retainer’s nose. The primary cause of this failure is allowing
the transmission to hang unsupported in the driven disc during
transmission installation.



Clutch Cover/Intermediate Plate

Failure - Clutch Cover Detached from
Flywheel

Possible Causes

The broken mounting bolts, show in Figure 8, are the direct result
of insufficient torquing of these (8) bolts to the flywheel. More
specifically, these bolts were loose enough to allow the clutch
cover to hammer back and forth against each bolt until they
broke. Also, the (8) mounting bolt holes in the clutch cover were
“egg-shaped” as a result of the constant hammering.

Additional damage occurred to both the clutch cover and the re-
lease yoke as a result of their interference with each other (refer
to the arrows in Figures 9 and 10). It is worth noting that this ser-
vice clutch had accumulated 50,000+ miles before it failed.

Another potential cause of the above failure would be the over-
torquing of the mounting bolts. Doing so can cause the bolts to
fracture and eventually separate from the flywheel. Combining
this scenario with low grade mounting bolts will increase the
chances of failure.

Note: Refer to the Eaton Installation Instructions (packaged with
each clutch) to determine the proper mounting bolt torque,
minimum grade of bolt, etc., for the specific Eaton Fuller
Clutch model you are installing.

Fig 8

Fig 9

Fig 10
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