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Introduction
In a polymer processing plant, blister pack thermoplastic sheets are to be welded together. The two sheets are placed onto a fixture which contains a heating element. Another heating element is lowered to contact the sheets. The mobile heating element is fixed to two double acting cylinders, A and B, which extend and retract simultaneously. Upon contact with the mobile element the sheet receives 12 seconds of heat and are welded together. Then the mobile element retracts to its original start position. The whole process is contingent on a guard being lowered which initiates the extension of the mobile element, at the completion of the cycle the guard should be raised to allow the new sheets to be placed into position. 

Task Description
As a group we need to firstly, design the pneumatic circuit for the system. Once the pneumatic system is working, and we have found no faults, we then need to design and build and electro pneumatic system for the same process and look for faults. 

Roles and Responsibilities
My group consisted of three members, each with their own roles based on their skills.
Kai Bolton – Team leader, costing, finals designs
Jay Niewiadomski – Technical Drawings (OFT2) and Health and Safety
Solomon Thomas – System design and build, fault finding

Electro Pneumatic Systems
Pneumatics is a method to transfer energy from one point to another using actuators which are driven by air pressure. Hydraulics on the other hand is the same but with compressed liquids moving actuators. Transferring the energy in cylinders in pneumatics can be done either manually or electrically. Controlling pneumatics electrically is known as an Electro Pneumatic System.

Health and Safety
The safe use of any pressure systems is covered by The Pressure Systems Safety Regulations 2000 (PSSR). This regulations aim is to prevent serious injury from the hazard of stored energy (pressure) as a result of the failure of a pressure system or one of its component parts. Everyone who deal with the system, whether that is designing, manufacturing, using or owning must comply with the PSSR. All parts and components must comply with the correct safety regulations. 
Owners and users of pressure systems have the responsibilities of:
· Maintenance of all parts of the system
· Providing/wearing the correct PPE (Goggle, Gloves, Overalls)
· Providing training and instructing properly
· Carrying out risk assessments
· Regular health and safety training
· Competence 
Pneumatic Systems
A pneumatic system is a system that uses compressed air to transmit and control energy. Pneumatic systems are used in controlling train doors, automatic production lines, mechanical clamps, etc. Pneumatic machines need five basic components to make, store, control, move, and use compressed air. 
Advantages of a Pneumatic System:
· Simple Designs
· High Durability
· Safety – can work in inflammable conditions unlike electropneumatic systems
· Economical
Disadvantages of a Pneumatic System:
· Relatively Low Accuracy
· Low Loading
· Uneven Moving Speed
· Noise












The Build
[image: ]
This is the pneumatic circuit that we made. Air flows to the first switch that needs to be turned on for the circuit to work. Once on, the single acting cylinder (Guard) will extend and in turn will extend the two double acting cylinders (Mobile Heating Element). They will stay extracted for 12 seconds and the detract. 





Below is an electro pneumatic version of this circuit.
[image: ]
An Electropneumatic circuit does the same job as a pneumatic circuit but is more reliable and uses less parts. The pneumatic components are controlled by using electrical and electronic circuits. Electronic and electromagnetic sensors, electrical switches and industrial computers are used to replace the manual control of a pneumatic system. 

Advantages of Electropneumatic System:
· Less complex
· More Reliable – fewer moving parts
· More environmentally friendly than a fully pneumatic circuit – Less lubrication needed 
· Modifications and Adaptations - easier to re-programme and change wiring than change mechanical parts
The different components in an Electropneumatic system are:
· Sensors
· Switches
· DC Power Supply
· Relays
· Solenoid Valves

Flow Chart
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Maintenance

Pneumatic systems are very reliable, but it will always have a problem now and again even if maintained properly. Problems that do come up every now and then are not that difficult to resolve as other systems, but only when proper maintenance and care is taken. 
The maintenance of the system is very important. There are some guidelines to follow to help make sure the system is maintained properly. These are:
· Always ensure that you have an accurate circuit as well as the functional diagram of the pneumatic system. If any changes are made after installation, ensure that they are made in the directions as well.
· Take care that the impulse valves of the system are protected from excess of dirt.
· The valve openings that are given by the manufacturers should only be used.
· Do not drill the elements of the system for a new opening.
· If you need an additional opening, discuss it with the manufacturer and they might design a custom system for you.
· The service unit of the system should be clearly visible and easy to service. If possible, also ensure that it is placed higher that the other elements.
· If you are dismantling the cylinders or valves, do take care of its sealing materials. Even while assembling them again, ensure that they are properly placed.
· Actuated valves though appear easy to work with but are known to cause serious problems. Thus, it is good to ensure that they are controlled in the proper direction and at the required speeds only.
If the maintenance is done correctly and regularly, pneumatic systems can last a very long time and will be reliable. 

Cost 
Of course, costs for pneumatic systems can vary. They are relatively inexpensive and can range from £15 - £250 depending on the size, stroke and any options on it. The cost of the electro pneumatic system above would be around £150. But to build in a real-world environment it would cost a bit more.

Conclusion
[bookmark: _GoBack]Overall, I think that electro-pneumatic systems are great for the task that was out forward to us. They are reliable relatively cheap and easy to make and maintain. Even though the system worked without making it electro-pneumatic, I think that putting the electric in improves it overall and makes it easier to use.   
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