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[bookmark: _Toc36639643]Abstract

A polymer processing organization wants to use a pneumatic system on the machine it will use to weld blister pack thermoplastic sheets and wants to design and prototype system for it.
The operation of the requested system will be described below.
  Two thermoplastic sheet metal will be welded. It will be placed inside the fixture, which has two plate heating elements. The mobile heating element will be connected to two two-action cylinders, then the operator will press the button for a while and the two-action cylinder to which the heating element is connected will wait for 12 seconds when it will completely be lowered to do welding process. After 12 seconds, the pistons will return to their original position, finely will be removed the workpiece then will start the cycle again with replacing work part and pushing the bottom. 





[bookmark: _Toc36639644]Aims:

We realized the prototype project design and simulation using 9-step analytical method. Let's look at this design step by step. What have we done?



[bookmark: _Toc36639645] The Analytical Method
1. [bookmark: _Toc36639646]Identify the problem to solve; 

Main purpose is thermoplastic sheets welding with using pneumatic system. Blister pack thermoplastic sheets are to be welded together. He two sheets are paced 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 action cylinders. A and B which extend and retract simultaneously. Upon contact with the mobile element retracts its start position. The process is contingent on a guard being lowered which initiates the extension of the mobile element, at the completion of the cycle the guard need to be raised to allow new sheets to be placed in position.




[bookmark: _Toc36639647]2. Choose an appropriate process. (THE KEY STEP)
A single acting cylinder will be activated using a push button. When this cylinder is in full extended, valve will send the signal to the two double acting cylinders to start to forward them.
 They will wait 12 seconds on this position by using time delay valve and then will be erased and return to their original position.


[bookmark: _Toc36639648]3. Use the process to hypothesize analysis or solution elements.;

This system can be implemented in two ways: electro pneumatic system and pneumatic system. We will do both work in this project.

· 
[bookmark: _Toc36639649]4. Design an experiment(s) to test the hypothesis.
[bookmark: _Toc36639650]Pneumatic system design
Pneumatic drawing and animation were made using OFT2 software.
Pneumatic drawing could be seen on Figure-1 
· 
· 
· 
· 
· 
· 
· 

· 
· 
· [image: ]Figure-1

· 
· 
Animation video can be found at the link below.
· 
· gowercollegeswanseaacuk-my.sharepoint.com

[bookmark: _Toc36639651]Electro-pneumatic system design
Electro-Pneumatic drawing and animation were made using OFT2 software.
Pneumatic drawing could be seen on Figure-2.
Animation video can be found at the link below.

gowercollegeswanseaacuk-my.sharepoint.comIMG_6147.MOV
[image: ]
Figure-2
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The prototype was assembled to see the actual assembly and operation of designs with technical objects and video above. Gower collage Pneumatic laboratory and equipment were used to make this installation.
[image: ]
While working, we have always used our PPA goggles in accordance with the standards of health and safety.Figure-3

[image: ]As seen in the figure on the right-hand side, the first cylinder pneumatic assembly was tried. Our aim is that if this system works, the more complex two-cylinder group assembly would be done.
In this way, we would have facilitated the risk of the system not working and error finding.
In the first attempt, the first piston did not come down and we heard an intense air volume sound. We checked the pipes using the half error detection method and replaced a pipe that bleeds air. Then we run it again, the system was working as expected.
Now we could go to the next two-cylinder trial.
Figure-4

[image: ]Figure-5

[image: ]Figure-6

[bookmark: _Toc36639653]6. Accept, reject, or modify the hypothesis.

As the air was working normally 6 bars, the cylinders A which shown in Figure-6 did not return to original position. On the OFT2, design simulation was working as normal, there was a problem with the physical experiment. 

to find the problem we used the half split fault-finding method, it was noticed that the 3/2-way lever valve was causing the problem then after replacing it with a 3/2-way push bottom valve the system worked as expected.
The pneumatic and electro pneumatic systems were found to perform the expected operations and it was evaluated that both of them were suitable for use.

[bookmark: _Toc36639654]7. Repeat steps 3, 4, 5, and 6 until the hypothesis is accepted.
We have rebooted the system many times and we have seen the system working by getting the same duplicate results.

[bookmark: _Toc36639655]8. Implement the solution. 
As seen in Figure -7, it was noticed that less equipment could be used and one of the sensors was canceled and the cylinders were connected to each other.
[image: ]Figure-7

[bookmark: _Toc36639656]9. Continuously improve the process as opportunities arise.
In later stages, the system can be improved by adding intermediate equipment so that the operator can press the start button momentarily. However, before this addition is made, it is necessary to make some evaluations about the advantages and disadvantages.

[bookmark: _Toc36639657][bookmark: _Toc36639658][bookmark: _GoBack]Components and prices.[image: ][image: ]Figure-8
Figure-9






[bookmark: _Toc36639659]Cylinder force calculation
D=16
H=100
FR =10%
P=6 bar
FnR = A x p  –  FR  =  0.9x D2x3.14x p / 4 =  1085.9N one cylinder force 
Two-cylinder force        FnR x 2 = 2171.8N

The two-cylinders power will be 2171.8N during welding.

To see the project videos and animations, please see the link given below.
https://gowercollegeswan.... Electro Hydraulics and Pneumatics -M4X00385 -Sevginar_Salif



https://gowercollegeswanseaacuk-my.sharepoint.com/:f:/g/personal/sai16831323_stu_gcs_ac_uk/En-i6nTgJJdFjs_TyUl7wL4Bke2xA712m0p-DWQoPnMbvA?email=Nigel.Evans%40gowercollegeswansea.ac.uk&e=7iUVJr
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Electo Pnomatic Equipment List

lem no [PsitNo  [Name/ Dicription Qy[ Price]
1 [m210058 [Filter/pressure regulator unit with pressure gauge and ON/OFF valve 1| £132.89]
2 |m210011 |Double acting cylinder 16mm bore x 100mm stroke with magnetic piston 2 | £11515
3 |m220004 |5/2 way Solencid / spring valve with LED 1| £144.72]
4 |M210005 [5/2 way Solenoid / Solenoid valve with LEDs 1| £107.68)
5 |m220017 |Cylinder proximity switch (magnetic) with LED, on adjustable base plate 2| £ 5368
6 |M220021 |Mechanically actuated limit switch with change-over contacts, on adjustable base plate 1| £ 9382
7 |m220023 [Push button model with normelly and normally closed contact 2 | £12747
8 [M220025 |Relay module with 3 sets of change-over contacts 1 £ 72.22]
9 [M220027 |Electrical (+/) distribution manifold 1| £ 983
Total Price E 945.64]
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Pnomatic Equipment List

ltemno [Psrt No Name/ Dicription Qty

1 M210058 Filter/pressure regulator unit with pressure gauge and ON/OFF valve 1 £132.82]
2 M210061 6-way Distribution manifold 1 £ 141.59|
3 M210005 16mm x 50mm Single acting cylinder 1 £ 107.68|
4 M210011 16mm x 100mm Double acting cylinder with magnetic piston 2 £115.15|
5 M210019 3/2 way push button valves 1 £104.01
6 M210042 5/2 way Double pilot valve 1 £ 96.95
7 M210037 3/2 way roller lever valve (left hand actuation) 2 £ 54.83
8 M210098 3/2 way Time delay valve 1 £ 141.58]

Total Price £894.61
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