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[bookmark: _Toc512283681]Introduction
The report outlines the processes carried out during the practical session in question (30th October 2017, 11:00am – 1:00pm) whilst looking at the health and safety requirements and the use of PPE (Personal Protection Equipment) in the composites laboratory. It also demonstrates the method used to carry out the aims of the session accurately precisely and safely.  
[bookmark: _Toc512283682]Aims 
The aims of the session in subject, where too; 
The aims of the composites lab session on the 30th of October was to mark out the individual plies of the panel on the material, considering the size and orientation (grain of the fibres) of each of the ply. Think about the lay out of the plies on the material as to reduce waste material and make the process more sustainable.
Cut out each individual ply which has been marked out, remembering the orientations of each ply and its order / place in sequence. These need to be done to make the 10mm carbon fibre panel with Kevlar honeycomb core.
[bookmark: _Toc512283683]Research 
[bookmark: _Toc512283684]Health and safety
[bookmark: _Toc512283685]Health and safety legislation
Health and safety in the workshop is very important, and is wide ranging to prevent accidents and injuries, regulations cover everything from good practice when it comes to general moving and working in the workshops to common injuries using certain machinery and how to avoid all of the above. Health and safety policies are put together by organisations to manage health and safety concerns, every day safety and inform people within the organisations of regulations and legislation for current working environment. The organisation has a duty of care to the people working in the workshops, this extends to making sure they are trained properly on the machinery, and that the environment is safe for them to work in. Risk assessments should be carried out for every risk, this allows risks to be known and therefore you can prepare for them and even take controllable and precautionary measures. Specific health and safety concerns for composites are dangerous substances, sharp tools (knifes and scissors), slips trips and general safety 
[bookmark: _Toc512283686]Personal Protection Equipment (PPE) + Health & Safety rules (Police) 
The technical date sheets (Cytec Engineered Materials , 2012) recommend that when working with cycte prepreg materials you should wear gloves to avoid contaminating the epoxy. 
PPE and every day practices (Tibbot, 2017)
Eye protection must be worn in the workshop whenever using any equipment that demands it. This also applies to anyone in the near vicinity of someone using said equipment or machinery. 
Steel toe capped boots must always be worn in the work shop. As heavy or sharp objects could be dropped on your feet. 
Loose clothing, jewellery, long hair and hooded top pull cords are particularly hazardous when working near machinery. Loose clothing should be tucked away, jewellery removed and long hair tied back or made safe. The wearing of personal stereo headphones in the workshop environment is a particularly dangerous practice.
Before commencing work, be sure to apply barrier cream or gloves to your hands. At the end of each session soap should be used to remove grease, oil and coolants. A replenishing cream should then be applied to moisturise the hands after cleaning.
Whilst in the workshop you should behave in a professional, mature and sensible manner.
Food and drink must not be consumed in the workshop.
Personal possessions such as coats and bags must be placed in an approved location where they will not present a hazard to others using the facilities.
At the end of every session it is essential that the workshop areas, any machines and equipment used are thoroughly cleaned.
Restrictions
The workshops are prohibited to any persons under the influence of alcohol or drugs.
Persons under medication or suffering from conditions which may affect their ability to Operate machinery should inform their course tutor before entering the workshop.
Training 
Anyone who wishing to use the workshop facilities must first have attended a general workshop induction session and be aware of the fire escapes and fire assembly points.
It is mandatory that students wishing to use any machine or apparatus must, in the first instance, gain instruction on the use of that particular machine or apparatus and will be in possession of the relevant signed induction document, verifying competency.
If at any time you are unsure of the safe use of hand tools, equipment or machinery approach a member of staff and ask for further advice.
Emergency and accidents 
[bookmark: _GoBack]In the event of an accident or injury, the person involved must report the incident to a member of staff immediately.
Any faults, problems or damage caused or encountered when using any hand tools, equipment or machinery must be reported to a member of staff as soon as they are caused or discovered. 
Any spillages on the floor such as oil, grease or coolant must be reported to a member of staff immediately.
Everyone should make themselves aware of the first aid facilities within the workshops.
Push button emergency stops are situated at various points around the workshops. In an emergency, pressing any one of these buttons will stop all power to any machinery. Be aware of the locations of the emergency stops in your workshop.
[bookmark: _Toc512283687]Materials 
[bookmark: _Toc512283688]Carbon Fibre 
CYCOM 2020 Epoxy Pre-peregrinated carbon fibre with a two by two twill weave. Epoxy cures between 80 and 180 degrees centigrade.
[bookmark: _Toc512283689]Core 
Honeycomb cores are made from fibres formed into paper sheets, which then are turned into honeycomb materials by binding (gluing) parts of individual sheets together.
Kevlar honeycomb core (Core composites, N/A) is a resign impregnated para-aramid fibre paper (made from Kevlar fibres), which is then processed in to honeycomb configuration.
The honeycomb core was hand cut, shaped and finished. This process could have been done by machining either manually or automatically (using CNC machines) but was not for educational purposes.
[bookmark: _Toc512283690]Methodology
[bookmark: _Toc512283691]Equipment list
[bookmark: _Toc512283692]Tools
Sharpie fin point permanent marker (Black)
Steel rulers (150mm), (300mm) & (500mm)
Metal Set Square 
Stanley retractable blade knife
Composite scissors
[bookmark: _Toc512283693]Materials
CYCOM 2020 Epoxy Pre peregrinated carbon fibre (2x2 Twill)
Kevlar honeycomb core 
[bookmark: _Toc512283694]Processes
After reading and understanding the Engineering drawing last week we went away and calculated the sizes of each of the plies and their orientation which are determined by the engineering drawing.
From this it would be possible to calculate the total material needed, by working out how to get them to best nest together. So that the right amount of material could be cut off the 1.2m roll of raw material.
Mark out plies using Sharpie fin point permanent marker (Black), Steel rulers (150mm), (300mm) & (500mm) and Metal Set Square. Draw out size of plies on plastic covering on the pre peregrinated carbon fibre.
Cut out the individual plies from the sheet of pre peregrinated carbon fibre (CYCOM 2020 Epoxy).
Composite scissor or Stanley knife take appropriate safety precautions and follow standard operating procedures.
Cut out rebates in plies to allow plies to sit around core, acting as filler plies.
Then lay-up plies (dry), with the plastic sheets still on and Kevlar core in place.
(Tibbot, 2017)
 	

[bookmark: _Toc512283695]Discussion
[bookmark: _Toc512283696]Accomplishments 
All the aims for the session in question were accomplished; by the end of the session, each ply had been marked out onto the sheet of raw carbon prepreg, in the correct sizes, orientations and amounts. Each ply was then individually cut out of the material, rebates cut and laid up in sequence with the honeycomb core in place.
[bookmark: _Toc512283697]Observations 
It is important to observe the orientation of the plies; 
Like when calculating the amount of raw material needed and marking out the  plies, as they fit into a square. As well as throughout the cutting and dry laying processes. 
The size of you core determines the size of the rebates in the filler plies, the shape of the core also determines the amount of filler plies needed.
Notice plies five to eight increase as the go over the core.
[bookmark: _Toc512283698]Feedback
The feedback that was given during the session was made as comments of advice, praise or constructive criticism to aid learning in the lab situation. The feedback I received from Andrew Tibbot was mostly praise;
A good eye for incorrect specs noticed that the dimensions of ply five through too eight where incorrect. So, I adjusted and changed my calculations.
My calculations where accurate and well considered.
Accurate and precise measuring, marking up and cutting. Which was proven during dry lay-up when it all went together correctly.
Whilst making a minimal amount of waste.
[bookmark: _Toc512283699]Self-evaluation 
Each ply had been correctly marked out onto the sheet of raw carbon prepreg, in the correct sizes, orientations and amounts.
Each ply had been correctly cut out of the sheet of raw carbon prepreg, in the correct sizes, orientations and amounts.
I could have nested the two  plies together better as the squares they were sat in some of that was waste.
[bookmark: _Toc512283700]Conclusions
To conclude, this report shows that all the aims were met; all plies were successfully marked out and cut, with the right orientations, sizes and have the correct rebates. I was precise and accurate throughout whilst remaining safe and professional and following standard operating procedures, according to feedback given during the session. In summary I worked safely in the work shop and am on the way to completing a quality product.



References
Core composites, N/A. Kevlar™ Honeycomb. [Online] 
Available at: http://www.corecomposites.com/products/honeycomb/kevlar-honeycomb.html
[Accessed 04 2017].
Cytec Engineered Materials , 2012. www.cytec.com. [Online] 
Available at: http://www.cytec.com/sites/default/files/datasheets/CYCOM_2020_032712.pdf
[Accessed 10 4 2016].
Dr Tudor, K., n.d. s.l.:s.n.
Tibbot, A., 2017. Composites. Swansea: UWTSD.
Tibbot, A., 2017. Health and Safety Guidlines. Swansea: UWTSD.

1

image1.jpg
Prifysgol Cymru
5N Y Drindod Dewi Sant
" University of Wales
Trinity Saint David

3




