Clutch parts diagram

The first stage in the transmission of a car with a manual gearbox is the clutch. It transmits
engine power to the gear box, and allows transmission to be interrupted while a gear is selected
to move off from a stationary position, or when gears are changed while the car is moving. Most
cars use a friction clutch operated either by fluid hydraulic or, more commonly, by a cable.
When a car is moving under power, the clutch is engaged. A pressure plate bolted to the
flywheel exerts constant force , by means of a diaphragm spring, on the driven plate. Earlier
cars have a series of coil springs at the back of the pressure plate, instead of a diaphragm
spring. The driven or friction plate runs on a splined input shaft , through which the power is
transmitted to the gearbox. The plate has friction linings, similar to brake linings, on both its
faces. This allows the drive to be taken up smoothly when the clutch is engaged. When the
clutch is disengaged pedal depressed , an arm pushes a release bearing against the centre of
the diaphragm spring which releases the clamping pressure. The outer part of the pressure
plate, which has a large friction surface, then no longer clamps the driven plate to the flywheel,
so the transmission of power is interrupted and gears can be changed. When the clutch pedal is
released, the thrust bearing is withdrawn and the diaphragm-spring load once again clamps the
driven plate to the flywheel to resume the transmission of power. Some cars have a
hydraulically operated clutch. Pressure on the clutch pedal inside the car activates a piston in a
master cylinder , which transmits the pressure through a fluid-filled pipe to a slave cylinder
mounted on the clutch housing. The modern clutch has four main components: the cover plate
which incorporates a diaphragm spring , the pressure plate, the driven plate, and the release
bearing. The cover plate is bolted to the flywheel, and the pressure plate exerts pressure on the
driven plate through the diaphragm spring or through coil springs on earlier cars. It is faced on
each side with a friction material which grips the pressure plate and flywheel when fully
engaged, and can slip by a controlled amount when the clutch pedal is partially depressed,
allowing the drive to be taken up smoothly. The Video Course teaches you everything about
modern cars. Clutch engaged. The slave-cylinder piston is connected to the clutch release arm.
The driven plate runs on a splined shaft between the pressure plate and flywheel. Engine Block
18 minutes. Every part explained There's ridiculous detail on every part. Clearly and easily
explained. All modeled in 3D We've created the most detailed 3D model ever produced so we
can show you everything working. Start watching. Super detailed explanations in the video
course 15 hours of pro-quality, HD content with subtitles. If your car has a cable-operated clutch
and you find that the gears are difficult to engage, the pedal action is stiff, or there is any sign
that the clutch pedal is reluctant to come back up again, then the chances are that the clutch
cable is damaged. To work efficiently, the clutch needs the right amount of play in the linkage
between the foot pedal and the clutch operating lever also known as the release arm or fork. If a
clutch fails to disengage fully when the pedal is pressed, the problem may be the clutch itself. In
a hydraulic clutch, however, the problem may lie in the master or slave hydraulic cylinders. If
you drive a manual transmission car , you may be surprised to find out that it has more than
one clutch. And it turns out that folks with automatic transmission cars have clutches, too. In
fact, there are clutches in many things you probably see or use every day: Many cordless drills
have a clutch, chain saws have a centrifugal clutch and even some yo-yos have a clutch. In this
article, you'll learn why you need a clutch, how the clutch in your car works and find out some
interesting, and perhaps surprising, places where clutches can be found. Clutches are useful in
devices that have two rotating shafts. In these devices, one of the shafts is typically driven by a
motor or pulley, and the other shaft drives another device. In a drill, for instance, one shaft is
driven by a motor and the other drives a drill chuck. The clutch connects the two shafts so that
they can either be locked together and spin at the same speed, or be decoupled and spin at
different speeds. In a car, you need a clutch because the engine spins all the time, but the car's
wheels do not. The clutch allows us to smoothly engage a spinning engine to a non-spinning
transmission by controlling the slippage between them. To understand how a clutch works, it
helps to know a little bit about friction , which is a measure of how hard it is to slide one object
over another. Friction is caused by the peaks and valleys that are part of every surface -- even
very smooth surfaces still have microscopic peaks and valleys. The larger these peaks and
valleys are, the harder it is to slide the object. You can learn more about friction in How Brakes
Work. A clutch works because of friction between a clutch plate and a flywheel. We'll look at
how these parts work together in the next section. In a car's clutch, a flywheel connects to the
engine , and a clutch plate connects to the transmission. You can see what this looks like in the
figure below. When your foot is off the pedal, the springs push the pressure plate against the
clutch disc, which in turn presses against the flywheel. This locks the engine to the
transmission input shaft, causing them to spin at the same speed. The amount of force the
clutch can hold depends on the friction between the clutch plate and the flywheel, and how
much force the spring puts on the pressure plate. The friction force in the clutch works just like

the blocks described in the friction section of How Brakes Work , except that the spring presses
on the clutch plate instead of weight pressing the block into the ground. When the clutch pedal
is pressed, a cable or hydraulic piston pushes on the release fork, which presses the throw-out
bearing against the middle of the diaphragm spring. As the middle of the diaphragm spring is
pushed in, a series of pins near the outside of the spring causes the spring to pull the pressure
plate away from the clutch disc see below. This releases the clutch from the spinning engine.
Note the springs in the clutch plate. These springs help to isolate the transmission from the
shock of the clutch engaging. This design usually works pretty well, but it does have a few
drawbacks. We'll look at common clutch problems and other uses for clutches in the following
sections. From the s to the s, you could count on getting between 50, and 70, miles from your
car's clutch. Clutches can now last for more than 80, miles if you use them gently and maintain
them well. If not cared for, clutches can start to break down at 35, miles. Trucks that are
consistently overloaded or that frequently tow heavy loads can also have problems with
relatively new clutches. The most common problem with clutches is that the friction material on
the disc wears out. The friction material on a clutch disc is very similar to the friction material
on the pads of a disc brake or the shoes of a drum brake -- after a while, it wears away. When
most or all of the friction material is gone, the clutch will start to slip, and eventually it won't
transmit any power from the engine to the wheels. The clutch only wears while the clutch disc
and the flywheel are spinning at different speeds. When they are locked together, the friction
material is held tightly against the flywheel, and they spin in sync. It's only when the clutch disc
is slipping against the flywheel that wearing occurs. So, if you are the type of driver who slips
the clutch a lot, you'll wear out your clutch a lot faster. Sometimes the problem is not with
slipping, but with sticking. If your clutch won't release properly, it will continue to turn the input
shaft. This can cause grinding, or completely prevent your car from going into gear. Some
common reasons a clutch may stick are:. A "hard" clutch is also a common problem. All
clutches require some amount of force to depress fully. If you have to press hard on the pedal,
there may be something wrong. Sticking or binding in the pedal linkage, cable, cross shaft, or
pivot ball are common causes. Sometimes a blockage or worn seals in the hydraulic system can
also cause a hard clutch. Another problem associated with clutches is a worn throw-out bearing
, sometimes called a clutch release bearing. This bearing applies force to the fingers of the
spinning pressure plate to release the clutch. If you hear a rumbling sound when the clutch
engages, you might have a problem with the throw-out. If you don't hear any noise during these
four steps, then your problem is probably not the clutch. If you hear the noise at idle and it goes
away when the clutch is pressed, it may be an issue in the contact point between the fork and
pivot ball. There are many other types of clutches in your car and in your garage. An automatic
transmission contains several clutches. These clutches engage and disengage various sets of
planetary gears. Each clutch is put into motion using pressurized hydraulic fluid. When the
pressure drops, springs cause the clutch to release. Evenly spaced ridges, called splines , line
the inside and outside of the clutch to lock into the gears and the clutch housing. You can read
more about these clutches in How Automatic Transmissions Work. An air conditioning
compressor in a car has an electromagnetic clutch. This allows the compressor to shut off even
while the engine is running. When current flows through a magnetic coil in the clutch, the clutch
engages. As soon as the current stops, such as when you turn off your air conditioning, the
clutch disengages. Most cars that have an engine-driven cooling fan have a thermostatically
controlled viscous clutch -- the temperature of the fluid actually drives the clutch. This clutch is
positioned at the hub of the fan, in the airflow coming through the radiator. This type of clutch is
a lot like the viscous coupling sometimes found in all-wheel drive cars. The fluid in the clutch
gets thicker as it heats up, causing the fan to spin faster to catch up with the engine rotation.
When the car is cold, the fluid in the clutch remains cold and the fan spins slowly, allowing the
engine to quickly warm up to its proper operating temperature. Many cars have limited slip
differentials or viscous couplings, both of which use clutches to help increase traction. When
your car turns, one wheel spins faster than the other, which makes the car hard to handle. The
slip differential makes up for that with the help of its clutch. When one wheel spins faster than
the others, the clutch engages to slow it down and match the other three. Driving over puddles
of water or patches of ice can also spin your wheels. You can learn more about differentials and
viscous couplings in How Differentials Work. Gas-powered chain saws and weed eaters have
centrifugal clutches , so that the chains or strings can stop spinning without you having to turn
off the engine. These clutches work automatically through the use of centrifugal force. The
input is connected to the engine crankshaft. The output can drive a chain, belt or shaft. As the
rotations per minute increase, weighted arms swing out and force the clutch to engage.
Centrifugal clutches are also often found in lawn mowers, go-karts, mopeds and mini-bikes.
Even some yo-yos are manufactured with centrifugal clutches. Clutches are valuable and

necessary to a number of applications. For more information on clutches and related topics,
check out the links on the following page. Under the Hood. How Clutches Work. Diagram of car
showing clutch location. See more transmission images. Fly Wheels, Clutch Plates and Friction
In a car's clutch, a flywheel connects to the engine , and a clutch plate connects to the
transmission. This content is not compatible on this device. Common Problems From the s to
the s, you could count on getting between 50, and 70, miles from your car's clutch. Broken or
stretched clutch cable - The cable needs the right amount of tension to push and pull
effectively. Air in the hydraulic line - Air affects the hydraulics by taking up space the fluid
needs to build pressure. Misadjusted linkage - When your foot hits the pedal, the linkage
transmits the wrong amount of force. Mismatched clutch components - Not all aftermarket parts
work with your clutch. Clutch Diagnostic Test. Start your car, set the parking brake, and put the
car in neutral. With your car idling, listen for a growling noise without pushing the clutch in. If
you hear something, it's most likely a problem with the transmission. If you don't hear a noise,
proceed to step three. With the car still in neutral, begin to push the clutch and listen for noise.
If you hear a chirping noise as you press, it's most likely the clutch release, or throw-out
bearing. If you don't hear a noise, proceed to step four. Push the clutch all the way to the floor.
If you hear a squealing noise, it's probably the pilot bearing or bushing. Read More. Types of
Clutches " ". Clutch FAQ What is a clutch? Clutches are used in devices that have two rotating
shafts. One of the shafts is typically driven by a motor or pulley, and the other shaft drives
another device. Why is a clutch used? How many miles does a clutch last? With proper care and
maintenance, a clutch should last approximately 50, miles. What is the function of a clutch? A
clutch works with two rotating shafts â€” one that is typically driven by a motor or pulley and
one that drives another device. The clutch connects the two shafts so they can either be locked
together and spin at the same speed, or be decoupled and spin at different speeds. Sources
Carley, Larry. Weisler, Paul. Saturday Mechanic - Fan Clutch Replacement. Cite This! More
Awesome Stuff. Engineering choice. Single plate clutch is the most common type of clutch plate
used in automobiles. It consists of only one clutch plate which is mounted on the splines of the
clutch plate. The Flywheel is mounted on the engine crankshaft and rotates with it. It has one
clutch plate. This clutch works on the principle of friction. It is the most common type of clutch
used in motor vehicles. The clutch primarily consists of two members, one mounted on the
driving shaft and the other on the driven shaft. These two shafts are parallel and concentric with
each other; one shaft is fixed to its housing while the other is splined so that it can move
axially. A single plate clutch consists of different parts for proper working. They are arranged in
a systematic order. Mainly it consists of a clutch plate with both side friction lining and some
other parts which help in the proper functioning of a clutch like a flywheel, pressure plate,
thrust bearing, hub, springs, and input mechanism for engagement and disengagement of the
clutch. The clutch plate attaches to the hub between the flywheel and the pressure plate, it
moves axially on the drive shaft. In a single plate clutch, the clutch plate should have both side
friction lining because it mounts between the pressure plate and flywheel, friction is responsible
for the torque transmission. The pressure plate engages with the flywheel and springs.
Pressure plate helps to push the clutch plate with the flywheel. A lever attaches to thrust
bearings with some mechanism on the drive shaft which transmits input and output motion
from the clutch pedal. A single plate clutch assembly for transmission of power consists of a
flywheel, a clutch plate, pressure plates, clutch covers, release levers, primary or clutch shaft.
The flywheel is an integral part of the engine, which also use as a part of the clutch. It is a
driving member and connects to the pressure plate of the clutch shaft is houses with bearings
in a flywheel. The flywheel rotates as the engine crankshaft rotates. The pilot bearing or bushing
press into the end of the crankshaft to support the end of the transmission input shaft. The pilot
bearing prevents the transmission shaft and clutch disc from wobbling up and down when the
clutch releases. It also assists the input shaft center of the disc on the flywheel. It is the driven
member of the single-plate clutches and line with friction material on both surfaces. It has a
central hub with internal splines to limit the axial travel along the splined gearbox driving shaft.
This helps to provide damping actions against torsional vibrations or variations of the driving
torque between engine and transmission. A clutch disc is a plate between flywheel and friction
or pressure plate. It has a series of facings inverters on each side to enlarge the friction. These
clutch facings are made of asbestos material. They are highly worn and heat resistant. The
pressure plate is made of special cast iron. It is the heaviest part of the clutch assembly. The
main function of the pressure plate is to establish even contact with the driven plate facing
through which the pressure springs can exert a sufficient force to transmit the full torque of the
engine. The pressure plate presses the clutch plate on to the flywheel from its machined
surface. Between the pressure plate and clutch cover assembly, pressure springs are fitted. The
pressure will be withdrawn from the flywheel whenever release levers are depressed by the

toggle or release levers are pivoted accordingly. The clutch cover assembly bolts to the
flywheel. It consists of a pressure plate, release lever mechanism, clutch cover, and pressure
springs. Generally, the clutch plate revolves with the flywheel. However, when the clutch has
disengaged, the flywheel, as well as the pressure plates, are free to rotate independently from
the driven plate and driving shaft. These pivots on pins to the clutch cover, their outer ends
locate and positions on pressure plate legs, and the inner ends are projecting towards the
clutch shaft. A careful and accurate adjustment of the release mechanism is one of the most
important factors governing the performance of a clutch assembly. It is a component of the
gearbox. Since it is a splined shaft to the hub of the clutch plate, which is sliding on it. One end
of the clutch shaft attaches to the crankshaft or flywheel and the other end connects to the
gearbox or forms a part of the gearbox. The below figure represents a single plate clutch of
helical spring type. The clutch plate is mounted on the splined shaft and can move along the
axis of the shaft. There is no relative movement between plate and shaft as far as rotational
movement is concerned. Both have the same rotational movement due to splines provided on
the shaft. The flywheel is mounted on the engine crankshaft and rotates with it. The pressure
plate is bolted to the flywheel through clutch springs. It can slide freely along the axis of the
clutch shaft. The clutch is engaged due to the force exerted by the clutch springs. This force
causes contact between the pressure plate, clutch plate, and flywheel. The clutch plate is
located between the flywheel and the pressure plate. The clutch plate is provided with friction
material on both sides. The rotary movement from the flywheel is transferred to the clutch plate
and the clutch shaft due to friction. The clutch shaft also acts as the output shaft. Thus, the
flywheel continues to rotate as long as the engine runs but the speed of the clutch plate
declines and becomes zero. In this situation, motion is not transferred to the clutch shaft. In this
type of clutch, the helical springs are replaced by a single diaphragm spring which is a
saucer-shaped disc. The disc is provided with a profile as shown in the below figure. The disc
adopts a flat shape when the clutch is engaged. In the disengaged position, the disc adopts a
buckled shape as shown. The diaphragm spring exerts the force on the pressure plate, which
causes the contact between the pressure plate, clutch plate, and flywheel. When force is applied
through the clutch pedal, the diaphragm spring is buckled and contact between the pressure
plate, clutch plate, and the flywheel is lost. A single plate clutch has one clutch plate and works
on the principle of friction. These are of two types: the Helical spring type and the Diaphragm
spring type. In helical spring-type clutches, the helical springs are used uniformly over the
cross-sectional area of the pressure plate to exert axial force. Read Also. What is a Single Plate
Clutch? The driving torque can increase by increasing the effective radius of contact.
Construction of Single plate Clutch: A single plate clutch consists of different parts for proper
working. Single plate clutch diagram diagram of single plate clutch. What is a Hydraulic Clutch?
What is a Centrifugal Clutch? Your Replay is valuable for us!!!! Cancel reply. When I was a kid, I
always used to think, is there a need of clutch? It was truly a satisfying moment for me when I
was completely able to understand clutches. Flywheel â€” The flywheel, mounted on the
crankshaft, keeps on running as long as the engine keeps running. The flywheel is equipped
with friction surface OR a friction disc is bolted to outer side of flywheel. Friction discs â€”
Single OR multiple as per requirement discs lined with friction material having high coefficient
of friction are mounted on the driven shaft. Pressure plate â€” Another friction disc is bolted to
pressure plate. The pressure plate is mounted on the splined hub. The spring is retracted with
the help of levers. When we completely press the clutch pedal, the movable friction disc slides
back on the shaft. When we completely release the clutch pedal, the movable friction disc slides
forward on that shaft. This is engaged condition in which the disc has completely touched the
flywheel. The axial load applied by the pressure plate depends upon the deflection of the spring.
More the deflection, more the force. When the discs wear out, the spring deflects lesser than the
initial deflection. Hence, due to this, the spring is able to apply lower axial force than before
which results in poor power transmission! Lets understand this with the help of an example
where a man needs to carry kg of load from point A to point B. Case A :- Suppose the whole kg
is directly given to man at point A. Result â€” The man will fall down because he cannot handle
so much load in an instance. Case B :- When the man is at A in the beginning, only 5kg given to
him. He then starts walking towards B since he could easily carry 5kg. Hereafter, 5 kg is added
after every 1m of distance. Result â€” The man will reach his destination; if not point B at least
he will be able to carry it for a longer period than Case A. Conclusion :- We conclude that, the
man is unable to handle a heavy load which is applied suddenly whereas he could carry it for
long distances if the load increases uniformly applied! Animation credits :- HowStuffWorks.
Your email address will not be published. Notify me of follow-up comments by email. Notify me
of new posts by email. Skip to content MechStuff ''Making stuffâ€¦ Simpler''. Toggle navigation.
What are Clutches? An illustration giving a basic idea on clutch! Parts in clutch :- The clutch

assembly consists of many small parts but following are the major parts 1. The amount of
torque delivery depends on how much the axial load is applied on the friction disc. More the
axial load, more the power transmission; less the axial load, lesser power transmission. Load is
applied by the pressure plate since the pressure plate is connected to multiple helical springs
OR single diaphragm spring! Why worn out clutches deliver low power? Types of Clutches :Single-plate clutch Multi-plate clutch Cone clutch Centrifugal clutch Electromagnetic clutch
Hydraulic clutch Why do we need clutch? So to put it in a nutshell, The main reason why we
need clutch is that it permits the engine to run even when the vehicle is not moving! Clutches
also enable the driver to change gears. How does a differential in a car work? How Stuff Works
animation , clutch disk , clutches , diaphragm , flywheel , friction , in cars , load , manual , need ,
parts , pdf , ppt , spring , wear out , working. Leave a Reply Cancel reply Your email address will
not be published.

