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For this assignment we were given a task to design and produce a pneumatic and electro pneumatic circuit. The scenario is a polymer processing plant. We will be required to design a plant that will require a thermoplastic blister pack to be welded together. The two sheets are placed onto a fixture which contains a heating element. Another heating element is lowered to make contact with the sheets. 
My plant will have two double acting cylinders A and B and will extend and retract simultaneously. As the pistons make contact with the sheets they are needed to hold position for 12 seconds to weld the sheets together. After 12 seconds the piston A and B will retract. I have encoperated a guard into the system which will raise for safety and lower once action is completed.
I have shown in my assignment circuits completed on the rig and also on the 0FT2 software. 
For my task I will refer the pistons as A, B and C. A and B are the heating elements and piston C will be the guard. 
The sequence will be C+ , A+ B+ 12 seconds A- B- C-. 
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Health and Safety was imperitave when we were at the workshop. Every lesson our lecturer would unlock the safety door and tell us to leave from that door. Safety glasses was a must when anybody was working on the rigs. All bags were left on chairs when not attended. This was to ensure that the routes were clear from any trips and falls. 
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The picture below shows the completed circuit that works as required. But to get to this point I had to encounter many issues. This included pistons weren’t moving in unison, guard not working, air leaking from components, and circuits not functioning properly.
I used the split circuit fault finding technique by splitting the circuit in half and see which half has the fault. I would split again until the issue was found. It was important to make sure that the pressure regulator was set at 3 bar. If it was less I noticed that some of the components didn’t function properly. This resolved some issues of mine.
Next fault I came across was the 5/2 way double pilot valve was sticking. By replacing this with another allowed the circuit to function.
What I found tricky was to set up the 3/2 way time delay unit. I managed to set it relatively close to 12 seconds but unfortunately I couldn’t get it done at 12 seconds. The time I got was 11 .08 seconds.
If I press the 3/2 way push button valve it allowed the air to travel to the 5/2 double pilot valve and actuated the guard piston to extend C+, as the C+ extends it hits the 3/2 way roller valve and will allow the air to the 5/2 way double pilots valves that connects to pistons A and B. this in turn will extend A+ B+ and hold extended for approximately 11 seconds.as it retracts the air from the exhaust from the timer delay sends the pilot for the guard to activate and C- will retract.
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I found it was easier for me to design my circuit on a rig first. Once I was happy with my design I went on to create it on OFT2. The key was to label each valve individually and set what would activate each component. When you simulate the circuit it will highlight the airlines blue if the circuit is complete. 
[image: ]
What I liked about the OFT2 is that once you created your circuit you could get the parts list that you have used. This was ideal for me to work out my costings.
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Once completed the Pneumatic circuit I created a electro-pneumatic design. The principle was the same but the majority of the circuit was used by 12V d.c. 
From the circuit I had a push button which sent a signal to the solenoid for the guard C+ and the heating elements A+ B+ to extend. once A+ B+extended and it the roller motion switch it activated the timer and delayed the pistons for approximately 12 seconds. The relay switch then was activated and allowed the circuit to be retracted A- B- C-.
There were a couple of faults that I came across in this circuit. I had a problem with not being able to get the guard C to work indipendantly from the heating element pistons A and B. so I installed a manual switch that allowed me to manually extend and retract the guard C. 
The next problem I came across which required me to do a split circuit fault find. The fault that I had Ws that Piston A and B would not work simultaneously. By splitting the circuit I could see that the solenoid that was controlling pistons A and B wasn’t functioning properly. I replaced the unit with another and reinstated my circuit and tested it again. I was pleased to see that this had worked and my circuit was now completed.   
[image: Image]

Unfortunately I was not able to create this circuit on OFT2 because I was not able to access to the software due to the college closure. 
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By creating a Pneumatic and Electro-Pneumatic versions of this project I found that the Electro-Pneumatic was the more stable to run. Yes there was a £743.24 difference being the electro-pneumatic was more expensive but I found that it was worth paying that extra for the reliability. Also if you needed the circuit to be more organised then the electro-pneumatic was the better option. 
[bookmark: _GoBack]I learned a lot by doing the half split fault finding. By splitting the circuit in half and by continuing to split the circuit you will narrow the fault down to a component. 
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Matthew Porch

First up was to construct my pneumatic circuit on the Mechatronic rig in the
workshop:
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Below is a part list from the above CAD drawing:

Posion Quantity Unit  Description in... Legend

1 1Pece 1Al Peumatic cylinder
2 1Piece  1A2 Peumatic cylinder
3 1Piece  1A3 Pneumatic cylinder
4 1 Piece w1 5/2 pneumatic direction control-valve
5 1Piece V3 5/2 peumatic direction control-valve
3 1Piece 12 5/2 peumatic direction control-valve
7 1Pece V7
8 1Pece 14 3/2 direction control-valve, feeler tappet, spring
9 1Piece V5 3/2 direction control-valve, feeler tappet, spring
10 1Piece 16 3/2 direction control-valve, feeler tappet, spring
11 1Piece 18 3/2 direction control-valve, feeler
12 1 Piece Silencer
13 1 Piece Siencer
14 1 Piece Siencer
15 1 Piece Compressed air source
16 1 Piece Silencer
17 1 Piece Silencer
13 1 Piece Siencer
19 1 Piece Siencer
20 1 Piece Silencer
21 1 Piece Silencer
22 1 Piece Compressed air source
23 1 Piece Compressed air source
24 1 Piece Compressed air source
2 1 Piece Compressed air source
26 1 Piece Silencer
27 1 Piece Compressed air source
28 1 Piece Compressed air source
3 1 Piece Compressed air source
30 1 Piece Tank
31 1Piece 19 Throttle check-valve
Pneumatic Circuit costing
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1 |Quantity Components Price per unit  Total Price of components

2] 3 16 x 100 Double acting cylinder £115.15 £345.45

3| 3 5/2 way pilot/pilot £96.95 £290.85

4| 3 3/2 way roller valve £54.83 £164.49

5 1 2 off 3/2 way push button valve £104.01 £104.01

6| 1 3/2 way time delay valve £141.32 £141.32

7] 1 Filter/pressure regulator with gauge £132.82 £132.82

8 | 1 6-Way distribution manifold £141.59 £141.59

9| 1 4mm polyurethene tubing 30m £20.64 £20.64

10 1 6mm Polyurethene tubing 10m £12.16 £12.16

1) 5 4mm Tee connector £2.95 £14.75

12] Net Total £1,368.08
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1 |Quantity Components Price per unit _ Total Price of components
2] 3 16 x 100 Double acting cylinder £115.15 £345.45
3| 2 5/2 way solonoid/solonoid with LEDs £194.03 £388.06.
4 2 Pressure switch £191.05 £382.10
5| 1 Push button module £93.82 £93.82
6 1 Relay module £127.17 £127.17
7] 1 Timer relay module £198.11 £198.11
8 | 1 Electrical(+/-) distribution module £98.38 £08.38
9| 1 Power supply unit 24V d.c £260.00 £260.00
10 1 Red cable set £147.85 £147.85
1) 1 Blue cable swet £70.38 £70.38
12] Net Total £2,111.32
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