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Abstract
The assignment will involve designing and constructing on OFT2 and on a mechatronics board a pneumatics system, applying all our knowledge on pneumatics with circuit diagrams, costing’s and design solutions. After completing the circuit on board and on OFT2 I will do a presentation.
Introduction
I will be designing a production line within a polymer processing plant; the process involves welding two blister packs with heat. The process will involve a safety guard which will move into position before the sheets are placed onto a made fixture which contains heater elements. A secondary heater element is then lowered down in contact with the sheet causing then to weld together, the mobile heater elements are fixed onto two cylinders marked as cylinder A and B which extend and retract at the same time. The sheets come in contact with the heater elements for 12 seconds then the heater elements retract to the start positions and the sheets removed. The process is reliant on the guards coming into position as it initiates the extension of the heater elements which starts the process. The process should allow time for a new sheet to be placed onto the start allowing the process to be continuous.
Roles & Responsibilities
The consists of three members. Each member has been assigned their own role and responsibilities based on their personal skills and experience.
Sam – Team Leader, design engineer, system build
Luke –design engineer, build improvements, report
Jack –creating flowchart, design engineer






Health & Safety

As we will be working with compressed air which can be dangerous when used. To minimize hazards, it is best you follow the regulations on the HSE websites. The current legalization which applies to safety of pneumatics is known as “Pressure systems safety regulations,2000”. When dealing with designing, manufacturing and the users of pressured systems must comply with these regulations. The components on the pressured systems must be checked to meet the safety requirements. The user, owner have responsibilities:
· Maintaining safe pant and operating it safely 
· Provide instruction/training for people operating the plant
· Appoint “competent persons” to draw a “written scheme of examination”
· Have “competent examiner” to carry out examination and write reports
· Keeping the records
· Carry out and publish the “safe operating limits” of the system

The users, owners should be doing the correct maintenance of the equipment so ensure/improve the safety of the staff using the equipment. Training should be provided on the health and safety part of using pneumatic and electro pneumatic machinery. Training should be done to ensure the persons operating the pneumatics understand to wear PPE (Personal Protective Equipment) such as safety goggles, gloves and safety shoes. How to safely operate/behave with the equipment under operation, with this training the persons operating will understand the dangers for themselves and others around them and to learn that compressed and injury and in serious cases kills. As a competent person operating the line, they should check the equipment prior to operation and report any damage to your manager to have it repaired or removed.
Emergency stop are to be fitted along the line to ensure if there is an emergency then the line and cut off the air immediately and the to line stop running immediately. Safety guards are in place to ensure there is no contact with move parts or in this case hot materials and heater elements. Training is the key to ensure the understanding and safety of everyone operating or around the area of operations.




Maintenance
Maintenance of equipment is essential to ensuring the production is kept in good condition and to prevent any health and safety regulations being broken leading to fines or injuries of persons around production line. There are three types of maintenance such as preventative maintenance (PM) first- and third-line maintenance which seem the best option for this design.
Preventative maintenance is to replace any breakable or parts that wear away after time/usage. Preventative maintenance should be carried out by a person with training and experience of the components to find any faults and prevent breakdowns in the future production and when production is not running i.e. holidays, training or planned time slots.
First line maintenance is the ability of getting a faulty part working again and usually happens during production running the line. When there is a fault or breakage in a component a trained/competent person has to replace the component or using spares or take it to a workshop and repairs it to get the production line up and running again. This can be called Reactive Maintenance as you are going to the fault as soon as it occurs.
Third line maintenance happens when the components broken/damages are still under manufacture warranty which entitles the company to send the warranty part back and have a replacement or repair the component. If the component is no longer under warranty then the company can make a decision to carry on with third line maintenance or give the staff training to repair faults in components within the factory such as a workshop and fit back onto the production line.

Design Improvements
Designs can be changed and altered to fit the purpose of the product to comply with the customers specifications, the design can improved by implementing an electronic system connected to the electro-Pneumatic circuit that can diagnose which component had failed using the information relayed through the solenoids that activate the cylinders, the information can be related onto a screen that is programmed specifically to each cylinder (In this case three),the information will be relayed of position sensors on the cylinder which show the position of the internal shaft of the cylinder for example the retracted and extended position.
The information relayed back to the screen will signal if the cylinder is damaged as relayed from the switch points on the cylinders, for example if the sequence is the guard cylinder is to extend placing the guard into place and make a safety switch to signal that its safe and the two remaining plate cylinders can extend then if this fails the line won't run as it hasn’t met the safety switch which can be seen on the screen that the position sensors hasn’t moved, this system allows you to diagnose a general area to investigate making a faster solution can be found.

Costings

	Number
	Part Number
	Part
	Quantity
	Unit Price
	Total

	1.
	RS No. 1121-4312
DSNU-25-50-PPV-A
	DAC cylinder
50mm stroke
	2
	£57.73
	£115.46

	2.
	RS-794-3888
	Silencer
	2
	£1.60
	£3.20

	3.
	M210097
	Compressed air source
	1
	£670.76
	£670.76

	4.
	M210074
	6mm tubing(10m,blue)
	1
	£12.16
	£12.16

	5.
	M210082
	T-connector
(6mm)
	4
	£2.95
	£11.80

	6.
	RS No. 304-3347
	SAC 25mm stroke
	1
	£46.33
	£46.33

	7.
	Voltage supply
	M220031
	1
	£260
	£260

	8.
	M220029
	Red cable set
	1
	£147.85
	£147.85

	9.
	M22030
	Blue cable set
	1
	£71.38
	£71.38

	10.
	RS-794-3888
	Normally open contact switch
	2
	£7.47
	£14.94

	11.
	RS-363-3395
	Roller normally open contact switch
	2
	£17.71
	£35.42

	12.
	M210033
	5/2 direction control valve
	2
	£111.21
	£222.42

	13.
	M220023
	solenoid
	4
	£194.03
	£776.12

	14.
	M220237
	Relay 
	1
	£127.17
	£127.17

	15.
	M220150
	Pressure switch
	1
	£191.05
	£191.05

	16.
	RS-447-3395
	Limit switch cylinder sensor
	4
	£20.11
	£80.44

	17.
	RS-771-5080
	6mm threaded M4 fittings
	6
	£9.30
	£55.30

	TOTAL
	
	
	
	£1948.81
	£2841.80


Risk Assessment

Risk assessments should be taken before approaching a job that involves possibly hazards to anyone using or around the production line. The following risk assessment is one I have taken before starting construction of the line:
	Hazards
	Persons at risk?
	Measures to counter hazard
	Risk rating
H, M, L
	Measures to Prevent
	Safety/actions needed
	Revised Risk Rating

	Damaged equipment
	User of pneumatics system
	Check equipment prior and after use
	H- high risk
	Planned PPM, visual and touch test of equipment, check for leaks and damage to connection
	Person should wear, overalls,
safety goggles,
Safety gloves
	M-Medium risk

	Compressed air ingress into person
	Persons using/near equipment
	Regular checks for damage, Emergency E-Stop
	H-High risk
	Planned PPM, checks prior to use, visual and noise check
	Report to responsible persons for damage or removal of equipment
	M-Medium risk

	Fire
	Everyone in area
	No open flame policy, no smoking
	M-Medium risk
	Emergency    e-stop to shut all supply off 
	Fire exits clear, training provided
	L-Low risk













Sequence Diagram
Repeat process
Guard lifted to remove finished product
Push button pressed (actuating guard, System reliant on guard in position)
Horizontal piston retracts
[bookmark: _GoBack]Vertical piston retracts
Horizontal piston activated (reliant on vertical piston actuating switch)
Vertical piston activated (reliant on guard in position)
Guards lowered into place
System check,3 bar pressure supply turned on
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