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CENTRIFUGAL CLUTCH ASSEMBLY 

INTRODUCTION


CENTRIFUGAL DEVICES:

A centrifugal device is actuated by centrifugal force.

Centrifugal force is the D’ Alembert force caused by the centripetal acceleration of a rotating body. It is expressed as 





Fcentrifugal = - mw2r

For most solid objects, the centrifugal force can be considered a function of rotational velocity only because mass is constant and generally, the radius is nearly constant.

Centrifugal force actuated devices are simple  solutions to clutch and switch application since they require no outside power source or signal for control or actuation.

CENTRIFUGAL CLUTCHE
   
Description:
· For 125 HP engines or less 

· Heavy duty construction 

· Thermodynamic design absorbs heat without damaging springs 

· Non-directional (inboard or outboard) 

· Optional springs available to change clutch engagement RPM 

· Clutch comes with 2100 RPM engagement, white clutch springs 

A centrifugal clutch is a clutch that uses centrifugal force to connect two concentric shafts, with the driving shaft nested inside the driven shaft.

The input of the clutch is connected to the engine crankshaft while the output may drive a shaft, chain, or belt. As engine RPM increases, weighted arms in the clutch swing outward and force the clutch to engage. The most common types have friction pads or shoes radially mounted that engage the inside of the rim of a housing. On the center shaft there are an assorted number of extension springs, which connect to a clutch shoe. When the center shaft spins fast enough, the springs extend causing the clutch shoes to engage the friction face. It can be compared to a drum brake in reverse. This type can be found on most home built karts, lawn and garden equipment, fuel-powered model cars and low power chainsaws. Another type used in racing karts has friction and clutch disks stacked together like a motorcycle clutch. The weighted arms force these disks together and engage the clutch.

When the engine reaches a certain RPM, the clutch activates, working almost like a continuously variable transmission. As the load increases the rpm drops, disengaging the clutch, letting the rpm rise again and reengaging the clutch. If tuned properly, the clutch will tend to keep the engine at or near the torque peak of the engine. This results in a fair bit of waste heat, but over a broad range of speeds it is much more useful than a direct drive in many applications.

Why Are Centrifugal Clutches Used?
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Besides disengaging the engine from the drive train at idle, centrifugal clutches provide several functions to simplify driveline designs on small multipurpose vehicles, lawn tractors and some mowers, power landscaping equipment, mini-bikes and go-karts. They are available in a variety of output types including drive-chain sprocket, V belt, continuously variable transmission belt drives, and coupled shaft drives. Flexible configurations provide for virtually every engine type on the market.

Description

1. Drum type centrifugal clutches consist of a round steel brake drum, two or more segmented brake shoes with a thick layer of friction brake material, and a spring-driven retraction mechanism to keep the shoes centered and clustered to the hub while the engine is idling. 

Engagement

2. As engine speed and power is increased, the center hub holding the shoes spins faster and centrifugal force acting on the shoes starts to overcome the spring force and pulls them away from the center hub and towards the inside of the drum. As the shoes engage the drum, the spinning friction turns the drum with the shoes. This starts to rotate the rest of the driveline, and the drum gradually is locked to the clutch hub by the combination of high centrifugal force and friction. When the throttle is released, the engine idles again and the shoes retract, freeing the drum to continue to turn with the driven load. 

Advantages

3. Relatively simple and inexpensive in construction, centrifugal clutches are rugged and reliable. Careful selection of springs to match engine RPM characteristics allows an engine to operate in its peak torque range throughout most of the load acceleration process. Centrifugal clutches are also simple and inexpensive to implement, as there are no separate pedals or levers to purchase, integrate, or adjust. Once operating at normal engaged RPM, centrifugal clutches operate as one solid locked mechanical component, with no accumulated bearing wear while driving the load. 

Disadvantages

4. Since centrifugal clutches usually engage under full or near-full power, the drums and shoes heat quickly which could cause overheating when stopping and starting repeatedly in a short period. This could cause chattering, grabby engagement if the drum cannot dissipate the heat fast enough. An overheat condition could also affect the lubricant in the center bearing on which the drum freewheels during idling. 

Variations

5. Centrifugal clutches can also be part of small constant-velocity belt transmissions that are popular on some go-karts and snowmobiles. Here, three or more rotating engagement weights actually increase the diameter of a driving pulley while its corresponding driven pulley decreases its own pitch diameter. This system is also used on scooters and mopeds. It can deliver a range of drive ratios based on RPM of over three to one, providing either strong accelerating force or high top speed when needed. 

Till now we have learnt how clutch works its parts and about slipper clutch. Now we look at other type of clutch which is a centrifugal clutch. A centrifugal clutch uses centrifugal force for engagement and disengagement of clutch to drive shaft. 
Centrifugal Force: 
To understand centrifugal force, imagine yourself holding a spring which is attached to a ball. Now you are rotating the ball in circular mode as shown in a picture. Now there are two types of forces come into picture first one is centripetal force which is forcing the ball to move in the direction of you. As per Newton’s motion law for every action there is a reaction so another centrifugal force comes into picture which forces the spring to move in the opposite direction of you.

If the force is too large the spring will break and the ball to fly off in a straight line tangent to the circular path. Take another example of passengers in the local bus when the bus turns right the passenger feels to be forced in the left direction. This is centrifugal force.

In the normal type of centrifugal clutch the clutch basket play both the role of hub and basket. The inside teethes of the basket is connected to the engine crankshaft while the outside teethes are connected with shaft, chain or belt.  Under this basket friction pads or shoes are placed.

These clutch friction pads or shoes connect to a various amount of extension springs on the center shaft. These springs are fitted to hold the clutch shoes in place till the desired rpm achieved for engagement. The clutch bearing makes sure that the clutch basket does not spin until the friction pads or shoes touché its inner surfaces.

In a normal condition centrifugal clutch remain idle means remain in disengaged condition. Up to certain rpm (revolution per minute) it remains in disengaged condition but as the rpm increases the centrifugal force expands the springs which pushes friction pads or shoes towards clutch basket inner surfaces. As the friction pads or shoes tightly touches the clutch basket inner surfaces, The clutch baskets starts moving and the outer teethes of the basket drives the chain, shaft or belt.

This process has engaged the clutch to the transmission. As the basket moves the chain, drive or shaft also moves. With the faster rotation of clutch basket the load to crankshaft increases which reduces rpm, disengages clutch, let the rpm rise again and reengaging the clutch working almost like continuously variable transmission.

During this process the friction pads or shoes are slipping slightly inside of the clutch basket. Once the engine rpm reaches to its maximum limit the slipping stops. This is the point where the vehicle achieves its maximum speed. This is the point where the centrifugal force should be limited. It the centrifugal force goes above this it will blow the clutch.

A weaker spring or heavier shoes are used to engage the clutch at lower rpm, while a stronger spring or lighter shoes are used to engage at higher rpm to transmit more power to the rear wheel but this increase wear rates of clutch shoe.

Advantages of Centrifugal Clutch
· This type of mechanical clutch is automatic, so no kind of control mechanism is necessary 

· Centrifugal clutch is fairly cheap compare to normal type on clutch. 

· If tuned properly centrifugal clutch will tend to keep the engine at or near the torque peak of the engine. 

· It prevents engine from stalling in other words minimizes engine braking force. 

· It is very helpful in various speed ranges compare to direct drive system 

Disadvantages of Centrifugal Clutch
· This clutch is not appropriate for transferring significant torque or power because they can slip if loaded heavily 

· Sometimes the centrifugal clutch do not engage or disengage reliably and therefore can cause a safety hazard. 

· As centrifugal clutch remains idle you need to be very careful that it’s in off condition while performing maintenance operation. 

· Some loss in hose power to rear wheel due to friction pads or shoes movement. 
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1- Hub pulley

2- Clutch Shaft

4- Spacer 

8- Front Plate 

9- Back Plate 

10- Bearing 

11- Locking Nut
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6- Extension spring 

7- Leather

5- Leather mounting strip 

3- Weight 

CENTRIFUGAL CLUTCHES
Centrifugal clutches transmit torque as a function of the driving speed.

The clutch speed up, the arms deflect outward. The movement may be resisted by springs to raise the speed at which the clutch begins transmitting torque. When the arms contact the cylinder drum that surrounds them, they begin  to transmit torque. Torque transfer capacity will continue to increase as the speed increase.

· A clutch is a mechanical device which provides for the transmission of power from one component (the driving member ) to another (the driven member). The opposite component of the clutch is the brake.

· A centrifugal clutch is a clutch that uses centrifugal force to connect two concentric shafts with the driving shaft nested inside the driven shaft.

· The input of the clutch is connected to the engine crankshaft while the output may drive a shaft, or belt. As engine RPM increase, weight arms in the clutch swing outward and force the clutch to engage.

· When the engine reaches a certain RPM, the clutch activate working almost like a continuously variable transmission.

· This clutch system employs centrifugal force to automatically engage the clutch when the engine rpm rises above a threshold and to automatically disengage the clutch when the engine rpm falls low enough.

AUTOMATIC
This type of clutch requires no control mechanism because it is automatic, which makes starting and driving or maneuvering the machine easier for the operator. Properly tuned, a centrifugal clutch will also automatically keep the engine at peak torque.

MINIMAL BRAKE FORCE
Because this type of clutch helps prevent the engine from stalling, the operator does not have to use as much braking force on the engine. Centrifugal clutches slip automatically, so the driver does not have to, and once the engine is spinning fast enough, the clutch will not slip as long as it is properly tuned.

LONG LASTING:
Centrifugal clutches will last indefinitely as long as they are properly maintained.

SIMPLE AND EASY TO MAINTAIN:
Because a centrifugal clutch has a relatively simple design. It is much easy to maintain then alternative clutches.
Maintenance Work 

· A weaker spring or heavier shoes are used to engage the clutch at lower rpm, while a stronger spring or lighter shoes are used to engage at higher rpm to transmit more power to the rear wheel but this increase wear rates of clutch shoe.

· Sometime the centrifugal clutches do not engage reliably and therefore can cause a safety hazard.

· As centrifugal clutch remains idle you need to be very careful that it’s in off condition while performing maintenance operation.
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