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Task A

There are many types of clutches but they will all have a similar outcome. The main outcome of a clutch is to transmit torque from a rotating motor to a transmission. Any clutch will require a actuation in order to break the transmission of torque. There are many types of clutches. For example, you can have a, hydraulic clutch and also electromagnetic clutches. A very popular type of clutch is a centrifugal clutch. This is used in many day to day objects or machines. These types of machinery ranges from mopeds to lawnmowers and even chainsaws. They are also used in other applications in industry like conveyors, generators and compressors. 

Centrifugal clutches are very new to the industry only being around in the last century. The centrifugal clutch was developed and invented by Thomas Fogarty in 1940. The main priority of the centrifugal clutch is connect an engine or motor to the load that is accelerated. By doing this it creates centrifugal force that turns the driveshaft and acts as a transmission that can increase the rpm of the engine or motor. 

Centrifugal force is the outward force on a mass when it is rotated. As you can see in the diagram below. 
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As you can see in the diagram the man is swinging a mass around. The centrifugal force is the force created on the outside of the mass. The opposite to this is the centripetal force that is the force on the inside of the mass.  Centrifugal force is allowing the mass to accelerate away from the centre of rotation. 





There are many key components used in a centrifugal clutch. As you can see in the diagram below this is everything that makes up a centrifugal clutch. 
 [image: Centrifugal Clutch - Working Principle, Main Parts Advantages and  Disadvantages - Mechanical Booster]
https://1.bp.blogspot.com/-Nz5iO_SbUt4/WVE1k1WZdgI/AAAAAAAAIQg/NQ0qvXuS9c88bM3GbFe3P5sNmTfci1_nQCLcBGAs/s1600/electromagnetic%2Bclutch%2Bmain%2Bparts.png 

The key components of a centrifugal clutch are the hub, clutch shoes, springs, linings and drum or housing. The centrifugal force, created by the revolutions of the engine goes through at least two of the shoes. The clutch can be driven by a number of ways depending on how it is designed but a very popular way is to mount the clutch parallel to the drive shaft. When the driving shaft rotates the driven shaft of the clutch rotates at the same speed as the engine. The rotation of the hub forces the shoes outwards creating centrifugal force. These shows then come into contact with the clutch drum. The friction of this transmits the torque from the shoes to the drum. The springs, shoes and the friction material determine the speed at which the clutch engages. 

Shoes are a major part of the centrifugal clutch. The shoes slides into the guideways. The shoes as explained before move outwards and are held in position  by the spring. These shoes act as an engaging part between the guide and drum when running.

Spider is mounted on the driving shaft. It works as the pressure plate of the engine. The spiders in the centrifugal clutch are equally spaced and it holds the shoes in place guides their movement. 

Springs are used to engage the shoe with the drum depending on the cneitrfugal force that is created by how fast it is rotating. It holds shoes until the driving shaft has achieved the required rpm. Which then the centrifugal force experienced by the shoe overcomes the spring force.

Friction Lining is the outer surface of the shoe. This friction lining is in a curved shape. It helps in making a grip with the inner surface of the drum.
It avoids direct contact of shoes with the drum which reduces wear and tear of the shoe. The shoes are often made of metal plates and are plated bonded with friction material. Friction material which is used on breaks as well as clutches. They are often made out of an organic compound resin with copper wiring or ceramics. Ceramics are very popular due to its highly durable and resistance to heat. This material has developed over the years as asbestos was a previous material that was used and due to health and safety reasons it is no longer used. 

The Drum is connected to the driven member of the centrifugal clutch. The torque from the shoes of the centrifugal clutch to the driven shaft is transmitted through the drum. The drum is then connected to the transmission system. It also acts as a housing for all the components of the clutch. 

There are many advantages of centrifugal clutches. Some of these are:

· Low Maintenance Costs due to not many parts required. 
· Uses law of physics so doesn’t require a control mechanism for it to engage or disengage the clutch 
· Very low cost to purchase. This is because they haven’t got many components. There are no additional components needed. 
· Centrifugal clutches are very sturdy in there design and the way they are made. Meaning the chance for the system to break down is very unlikely. 
· Due to the force building and the shoes moving outward at a smooth acceleration they do not have any sudden start-ups that can cause damage to the clutch. This also saves on energy. 
· Help to prevent the engine from stalling as it has a smooth acceleration. 

There are also many disadvantages to the centrifugal clutches. Some of these are: 

· Due to the high heat from the friction it can cause slippages and affecting the power of the engine. This can lead to a loss in power which is not ideal. 
· Unable to produce high amounts of torque as the shoes slip. 
· The clutch only engages at full power. This means that they can very easily overheat as the shoes get hot very fast. 
· Can only be paired with engines that are gearless. 

Electromagnetic Clutches operate electrically but produce and transmit torque mechanically. Electromagnetic clutches use coils. These coils allow current to flow through them and creates an electromagnetic field. When the magnetic field surpasses the air gap between  the rotor and the armature it then pulls the armature toward the rotor. The frictional force that is then generated at the contact surface transfers the torque. As you can see in the diagram below. 
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There are a lot of advantages to an electromagnetic clutch, these are described below:

· The electromagnetic clutch is very easy to control
· Due to it being electrical it has a very fast response time and very smooth on start-up and acceleration
· The start and stops are smooth. This is very good for the mechanical components as it will have a longer life expectancy on parts. Which also requires less maintenance
· No linkage to operate the clutch

Although there are many advantages it also has a lot of disadvantages. These are conveyed below:

· They are very expensive to purchase and have a high initial cost.
· It can only operate in certain temperatures. This is because at high temperature or at full power the insulation on the electromagnet can get damaged or wear quickly. 
· The brushes used to energise the coils need regular maintenance. 

These clutches are used in modern automation and can be used on conveyors. They are also very popular with packaging machinery and general factory automation. 










Task B 
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6) On comparing my graphs I can see by creating a bigger coefficient I get a better maximum torque. When using the coefficient of 0.3 my maximum torque at the max RPM of 700 was only 103nm. Whereas when upping the coefficient to 0.35 and 0.4 I get a bigger value. These values are 120nm for 0.3 and 137nm for 0.4. By altering this coefficient you can manipulate the max torque values. 
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