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Foreword—This Jevision is intended to update the document with current terms added to commoen|usage since the
original issue of|this document.
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1. Scope—This SAE Standard describes the terms\6f names of the parts, characteristics, and parameters of
automotive pull-type clutches used in trucks, and of vehicle apparatus or components related to the pull-type
clutch.

1.1 Purpose—This document defines conimonly used truck and bus clutch technical terms which|may be found in
industry pulflications. The purpose,is to promote commonization of these terms for a clearer yinderstanding of
the technical content of industry-publications.

2. References

2.1 Related Publications=The following publication is provided for information purposes only and is not a
required paift of thissdecument.

The followingpublication defines specialized conditions and terminology concerning drivgline resonance
vibrations:

2.1.1 TMC PuBLICATION—Available from The Maintenance Council, American Trucking Associations, 2200 Mill

Road, Alexandria, VA 22314.

TMC RP 633 (T) Effects of Drivetrain Torsionals

SAE Technical Standards Board Rules provide that: “This report is published by SAE to advance the state of technical and engineering sciences. The use of this report is entirely
voluntary, and its applicability and suitability for any particular use, including any patent infringement arising therefrom, is the sole responsibility of the user.”

SAE reviews each technical report at least every five years at which time it may be reaffirmed, revised, or cancelled. SAE invites your written comments and suggestions.

QUESTIONS REGARDING THIS DOCUMENT: (724) 772-8512 FAX: (724) 776-0243
TO PLACE A DOCUMENT ORDER: (724) 776-4970 FAX: (724) 776-0790
SAE WEB ADDRESS http://lwww.sae.org
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Definitions

Adapter Ring—Often referred to as an intermediate ring. Normally used with two plate clutches that are used
with flat type engine flywheels to drive the intermediate plate.

Adjusting Ring—A threaded ring inside the pressure plate assembly used to move the internal parts of the
cover assembly and release bearing to compensate for wear of clutch facings.

Bolt Circle—The nominal diameter of the bolt circle in the engine flywheel for the clutch cover mounting bolts
to the engine flywheel.

v ety hisHs-apressure-plate-assembly-thatrequiresspeetal-boedyfit bolts to mount
it to the flywheel. This body bolt fits snugly into the clutch cover mounting’/Holes and enters

chined counterbores in the engine flywheel.

Bolt Piloted
and positio
specially m

Brake Heiglht—Distance from the flywheel friction surface to the rear face of the release bearjng assembly for
pull-type clufches when installed on a flywheel and clamped over nominal thickhgss’clutch discs. The term is
normally used for manufacturing purposes.

Brake-Torgpe Limiting—A clutch brake that limits amount of torque applied to the input shaff.
Burst Strength—The maximum rotational speed a clutch can sustain without breaking apart.

Clutch BraKe—A disc brake type device splined to the transmission input shaft and located petween the rear
of the clutch release bearing housing and the transmission, front bearing cap. Used to stop the transmission
input shaft tp facilitate initial gear engagement of the trahsmission into first and reverse. Als¢ known as input
shaft brake.

Clutch Brake Squeeze—The movement of the_clutch pedal at the lowest part of its travel gluring which the
clutch brakelis engaged and squeezed for actuation. This must take place before the pedal bpttoms out in the
cab.

Clutch Cover—The cast or stamped metal clutch outer housing that usually attaches direcfly to the engine
flywheel or gdapter ring. The pressure plate and other components are added to it to make thHe pressure plate
assembly.

Clutch Drag—A noticeable* level of engine torque transferred to the transmission when the clutch is fully
disengaged| Note that\it can be caused by transmission input shaft pilot bearing drag, side loading of the
release bealing, incerrect clutch adjustment or internal clutch deficiencies. Side loading of thg release bearing
can be cauged hy{poor release yoke geometry (due to incorrect release bearing position) of incorrect yoke/
cross shaft/gxternal lever assembled length.

Clutch Engagement—The act of allowing the clutch pedal to start upward from a fully depressed position at
vehicle startup or after shifting transmission gears. Initially, the engine flywheel and the clutch disc can be at
greatly different rotational speeds. The upward pedal movement causes the plate load of the clutch to push
the pressure plate against the clutch facings. As the pedal continues upward, an increasing amount of the
plate load is allowed to squeeze the clutch facings against the engine flywheel eventually causing the clutch
disc and the engine flywheel to turn at the same speed.

Clutch Engagement Torque—The maximum amount of engine torque generated during clutch engagement.
This is meant to pertain only to engagements made from a standing start when the engine is normally allowed
to operate only at idle speed.
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3.14 Clutch Facings—The wearable lining material attached to the outer annular surfaces of the driven discs.
They are designed for momentary slippage during clutch engagement and they provide a level of friction for the
transfer of engine torque to the transmission. The facings are sacrificial elements which wear away with use.
They are usually made in two types:

3.14.1 CERAMETALLIC FACINGS—AIso known as ceramic facings.

3.14.2

3.15

3.16

3.17

3.18

3.19

3.20

3.21

3.22

3.23

3.24

These facings are made of a sintered metal

compound usually consisting of copper and ceramic powders. They have a relatively high coefficient of
friction, need to be engaged at low engine speed and can give abrupt (harsh) clutch engagement. They are
usually produced in small pad or button shapes with 3 to 10 attached on each side of the disc.
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ORGANIC FACINGS—Made of resin-bound woven organic material. They are usually made as one continuous
glf of the friction
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Clutch Peddl Stroke—The full movement of the clutchpedal including free pedal travel, rele

and clutch b
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of cerametallic facings, can be engaged at higher engine speed and often give
nt.

5ing—Usually bolts between the engine flywheel housing and the'transmiss
loses the clutch assembly and usually supports the cross shatftyand releag
has an opening in the bottom for adjusting the clutch. The opening is usually co
at a joining surface that is not water tight. This housing is“normally supplie
and may include provisions for the rear engine mount, often’ referred to as n
Ces, it may be an integral part of the transmission case. 4t is sometimes called thg

r Ratio—The ratio of the pressure plate assembly.s €lutch release bearing trave

Fake squeeze (where applicable).

commended torque is based on this'value. Also known as torque capacity.

ings—Two springs which(are"mounted on a common axis with one fitting inside
ly used in driven disc torsjonal dampers to obtain a higher spring rate and load c3

gh shaft, double shafts referred to as a split shaft or halfshafts. They are inserte
t bushings*and into mating side holes in the release yoke. An external lever is
haft which extends outside the clutch housing. The vehicle’s release linkage is

| establishes the release bearing load once the plate load requirements are known.

r. They form the axis around which the yoke rotates during clutch pedal actuation.

smoother clutch

on case. This
e yoke or fork.
ered by a sheet
l as part of the
pdal mounts. In
 bell housing.

divided by plate

ase pedal travel

ue—This is the maximum torque carrying capacity of a clutch, either calculated ¢r determined by

the other. They
pacity in a given

—Also called release shaft. One or two shafts supporting the release yoke. Single shaft referred

d through clutch
mounted on one
attached to this
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Damper Disc Torque Capacity—This is the maximum engine torque that can be used with damped disc/
discs. Total torque is usually listed for the combination of all damped discs in multi-plate clutches.

Disengaged—The condition where the clutch pedal is pushed down through the release pedal travel portion of
the clutch pedal stroke and the clutch is no longer transferring engine torque to the transmission. Also known

as released.

Drive Lugs—Projections or ears extending from the OD of the two plate clutch intermediate plate. These lugs
are used to drive the intermediate plate and fit into openings of the cast clutch covers or adapter rings. Drive
lugs are generally used on intermediate plates with flat type engine flywheels.
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3.25

3.26

Drive Pins—A steel device used with pot type engine flywheels and a two plate clutch. They attach to the
flywheel and are used to drive the clutch intermediate plate which has slots machined into its outer diameter.

Driven Disc—A disc splined to the transmission input shaft, and having clutch facings mounted on each side.
It is used to transmit torque by a friction coupling created when the pressure plate load is used to squeeze the
disc between the pressure plate and the flywheel (one-plate clutch) or between the pressure plate and

intermediate
available as:

3.26.1 DAMPED D

3.26.2 RIGID DIsg

plate and between the intermediate plate and flywheel (two-plate clutch).

Isc—Driven disc made using a torsional damper.
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3.27 Driven Disc

coil springs

plates. It
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3.28 Engaged—]

engine torqy
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3.31 Flywheel—

also usually

Facing Wedr—The amount of facing (thickness lost due to clutch service operation.
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no rotational movement between the disc hub and friction materials.

b Disc—Usually a spring steel compressible segmented backing for the friction m
to irregularities of the mating surfaces and to reduce engagement aggressiveneg
mped and rigid discs.

Torsional Damper—A torsionally compliant driven disc usually*consisting of tan
fit into openings in the disc’s hub and between spring opefings (windows) in t
vas originally added to improve the smoothness of <{cluich engagements an
of shock loadings. Some dampers contain internal ffiction generating devices u
per characteristic.

[he condition where the clutch pedal is in the fully up position and the clutch ig
e to the transmission.

Engine Torque—The twisting force generated by.the engine. Engine ratings usually includg

e available and the engine speed.-at'which it occurs. This torsional load must |
nbly in transferring the engine’s output to the vehicle’s transmission.

Clutc

mum wear capacity for'a clutch disc which is typically the amount of facing
pts or above the bond:level in unriveted facings.

has the engine' starter ring gear attached at its outer diameter. It has a frictio

clutch driver
it or throug
depending

3.32 Flywheel H

disc and-an attachment surface for the clutch pressure plate assembly which is
an adapter ring. It also supports the pilot bearing. Flywheels can be pot-
n the'types of clutches used with them.

\ round metallic member, attached to the engine crankshaft, used to provide rotItionaI inertia.

sional damper),

pterial, designed
s. May be used

entially oriented
e outer retainer
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bed to produce a

transferring full

b the gross peak
e carried by the

h manufacturers
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It
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3.33

the clutch housing. The clutch housing pilots into the

It also usually supports the engine starter motor.
flywheel housing for close concentricity and squareness. The flywheel housing is generally supplied as a part
of the engine and may include provisions for the rear engine support.

Free Pedal Travel—Sometimes called free pedal or free travel. The amount of movement in the clutch pedal
from its highest position to the point where the clutch begins to disengage. This corresponds to the release
fork or yoke movement through the yoke gap from the engaged position to the point where it touches the
release fork contact surface on the bearing housing.
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3.34

Free Travel Damper—A design feature included in some driven disc torsional dampers intended to eliminate
engine induced idle rattle noise. It consists of a limited degree of “free” torsional rotation of the damper where
no torsional spring rate is used. Some driven disc designs use a “pre-damper” or “idle stage” in place of free
travel. These designs use very soft rate springs and usually friction generating devices to produce a “tuned”

idle damper

3.35

characteristic concentric within the main damper unit.

Idle Rattle Noise—A rattle noise coming from the transmission gearing generated by engine firing pulses. It

occurs when the engine is operated at idle speed, the transmission is in neutral and the clutch is engaged.

3.36

Intermediate Plate—Often referred to as a center plate, it is used in multi-driven disc clutches. It is driven by

the clutch cover, engine flywheel, or adapter ring and is free to float axially. This plate is generally made of

cast iron a

pressure pILte. Its mass is used to absorb and dissipate the unwanted heat genetatq

engagement.

3.37 Lever Drop-

—A reduction in clutch pressure plate lever height due to disc facing. wear, o

pressure plate internal linkage on a pull-type clutch.

3.38 Lever Heigh
is specified
plates, it is n

3.39 Pack Thick

t—The distance from the clutch pressure plate lever bearing contact surface to th
n the new position with a disc assembly of nominal thickness. For diaphragm
nost often known as finger height.

ness—The total thickness of the driven discs and. intermediate plate or plates.

primary intefest to the Aftermarket industry.

3.39.1 FREE PAC
3.39.2 Pack Disd
3.40 Pedal Effor
shown by a
experienced
brake applic
3.41 Pilot Bearin
pressed into
3.42 Plate Depar
to full diseng

3.43 Plate Load-

THICKNESS—Pack thickness measured with.no compressing force applied.
THICKNESS—Pack thickness measured-with pressure applied to compress disc ¢
—The force required to depress-the clutch pedal during clutch disengageme
curve plotting the pedal load versus clutch pedal depressed position. The amou
is greatly influenced by the \wehicle’s release linkage ratio and efficiency. The Id
ation is experienced after the clutch is disengaged.

the engine flywheel.

ture—(Plate Separation/Lift) The dimensional distance of pressure plate travel f
aged peosition.

ywheel and the
d during clutch

I wear of clutch

e flywheel. This
spring pressure

This value is of

Ishions.

ht. This is also
nt of pedal effort
ad due to clutch

g—This bearing genters and supports the front end of the transmission input shaft and is normally

om the engaged

—The amount of normal force the pressure plate exerts on the driven disc, when

he clutch is fully

engaged. A

3.44

1 1 [ ! 1 H £
SU RNMUWTT A4S LidlTipgeu iuad Ur Lialtipirtyg 1uree.

assembly mounting surface.

3.45

transmission, driveline, axle, and wheels/tires.

3.46

Its mass is used to absorb a

Pot Depth—The distance in the engine pot type flywheel from the flywheel friction surface to the clutch cover

Powertrain—Also known as drivetrain. The vehicle’'s motive power system comprised of the engine, clutch,

Pressure Plate—A metallic plate usually of gray cast iron which has a friction interface with the rearmost disc
and is a major component in the pressure plate assembly.

nd dissipate the

unwanted heat generated during clutch engagement. High speed gasoline engine clutches often use nodular

cast iron for

the pressure plate.
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3.59

Pressure Plate Assembly—Contains the clutch cover, pressure plate, spring loading device, and other
internal parts. It may include an adjusting ring and release bearing. It does not include the clutch brake, driven
disc(s), intermediate plate, or adapter ring. Also known as the clutch cover assembly or pressure plate and
cover assembly (PPCA).

Pressure Plate Lever—The actuating levers of a pressure plate assembly which are pushed or pulled (based
on clutch type) to disengage the clutch. They rotate at engine speed and are contacted by the release bearing
when the clutch pedal is depressed. On clutches with diaphragm springs, the levers are often an inner
extension of the diaphragm itself.

Pressure Plate Parallelism—A measure of variation of pressure plate surface height to flywheel friction

surface duripg-etsteh-disergagemes—mMmMmM —0  —

Pressure Pl
pressure pl

Pull-Type G
bearing is pt
allows the u

Push-Type
flywheel. TH
not used wit

Recommen
with a given

speed, not the torque at the engine’s rated speed (which is the peak power speed). Clutc

calculate thi

Release Be
assembly di
between the

Release Be
fit closely in
wrench. Itp

Release Be
bearing and
yokes.

ate and/or Intermediate Plate Drive Area—The amount of contact driving-ar
e and cover, or intermediate plate and drive lugs or pins.

lutch—A clutch having the release bearing attached to the pressuréplate assem
lled rearward away from the engine flywheel to disengage the clutch. This type o
be of a release bearing actuated clutch brake.

Clutch—A clutch which is disengaged by pushing the release bearing forward toy
e release bearing is usually mounted on a part of thetransmission. This type of ¢
N release bearing actuated clutch brakes.

Hed Torgue—The maximum level of engine torque recommended to be used

5 value by dividing the clutch torque rating by a safety factor. Also known as appl

hring—Sometimes referred to as athrow-out bearing. A ball bearing device whid
Sengagement and engagement-when actuated by the release fork or yoke. It
non-rotating clutch releasé system and the rotating clutch.

aring Anti-Rotation._ Surfaces—The flat portion of the release bearing housing s
bide the flat inner,surfaces of the release yoke/fork much like a bolt or nut fits ing
revents the release bearing housing from rotating with the engine.

bring Assembly—Also known as the release bearing carrier assembly. This incl
the hub-itis mounted on. It may also include additional components to attach

pa between the

bly. The release
clutch actuation

vards the engine
utch actuation is

n an application

pressure plate assembly and driven discspack. The engine torque used is that at peak torque

h manufacturers
cation torque.

h controls cover

bridges the gap

des designed to
de an open end

ides the release
to the levers or

Release Be
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ard to the front

face of the transmission front bearing cover, or to the front face of a clutch brake (if used) once the brake has
been pushed fully rearward. For pull-type clutches, this gap must be at least equal to the clutch release travel
in order to allow full clutch disengagement. For push-type clutches, this gap must be equal to the clutch wear
capacity specification to allow full clutch engagement when the clutch is at its wear limit.

Release Bearing Housing—The outer housing of the release bearing assembly. Usually made of cast iron.

Release Bearing Load—The force required to hold the clutch release bearing in a given disengaged position.
It can be shown as a curve giving the load from the engaged to the fully disengaged position. Clutch
manufacturers often specify a maximum value required for a clutch model. Clutch actuation loads provide an
intermittent load applied to the engine crankshaft thrust bearing.
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Release Bearing Pre-Load—Automatic wear compensating clutch release systems operate without free
pedal travel and apply a constant load on the clutch release bearing. This is “pre-load” and it adds to the
continuous load applied to the engine crankshaft thrust bearing.

Release Bearing Support—The surface used to center and guide the clutch release bearing as it moves
during engagement, disengagement, and wear travel operation of the clutch. For push-type clutches and
European style pull-type clutches, this is most often a sleeve mounted to the front face of the transmission
case (known as guide tube, quill, or trumpet). For US style pull-type truck clutches, this is usually a ground
portion of the transmission input shaft.

Release Bearing TraveI—AIso known as bearlng travel. The d|sengagement distance of the clutch release
bearing when y afy for total clutch
dlsengagement as specmed by the clutch maker

Release Peflal Travel—The amount of movement of the clutch pedal from the endcofifree pedal travel up to
clutch brake|squeeze. Release pedal travel movement produces the release bearing travel which disengages
the clutch.

Release Linkage or Mechanism—This system is provided by the truck manufacturer to disgngage (release)

or re-engagge
pedal.

Release Yo
the clutch pd

Release Fo
pushing forg
plate added

Safety Fact
torque ratin
application.

Slipping thg
being accele
up or at tran

Slip Time—]
or at transm
time when f4

 the clutch. It contains all the components connecting the release bearing assembly to the clutch

e/Fork—Fork style lever which fits around the clutch release bearing assembly| It moves when

dal is pushed to actuate the release bearing and.disengage the clutch.

k Contact Surface—The flat portion of the* release bearing housing designed to accept the
e of the release yoke/fork during clutch disengagement. It is often composed of @ hardened steel
to the housing for increased wear resistance.

red in the clutch
pund in a given

br—The amount of torque capacity over and above the peak engine torque requ
J to insure successful cluteh” functioning under adverse conditions typically f
The safety factor may vary hy application type.

b Clutch—A momentofiintentional partial engagement of the clutch in which the d
rated or deceleratedfrom their initial speed to the engine speed. This occurs du
smission gear ¢hange.

riven disc(s) are
ng vehicle start-

The increment of time the clutch is operated during partial engagement usually al
ission,gear change. Since the clutch facings are slipping on the flywheel undef
\cing Wear occurs.

vehicle start-up
load, this is the

Soft Damped—Ctutch—A—clutctrwhichusesdampetddisctswithramespeciatty fow-torstorat-spring rate. This
low rate is used in an effort to avoid driveline torsional resonance.

Spline Size—The transmission input spline size specified for use in a given application. The clutch disc hub
must have a matching spline size. See SAE J1463.

Split—The point where the engine flywheel housing and the clutch housing interface.

Split Dimension—The distance between the split and the engine flywheel friction surface face.



https://saenorm.com/api/?name=709b7da44516bfa123980f522c1aff62

