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Executive summary
On Edge is a chair that can be purchased in batches, to be attached to walls of bus and train stations and has been designed for public 20-30 minutes seating times. The product has unique qualities and innovation within its design features. The exterior is constructed from one sheet with nine ribs underneath the seat on the interior in between the perforated holes, which prevent the chair’s seat from staying wet for too long as the water would run through.  The chair is formed utilising the Salvagnini machine, which creates the two radii’. The reinforcement ribs are welding to the main body of the chair. The entire chair is manufactured from mild steel with a powder coat finish to allow the product to be corrosion resistant and increase product’s life span. 
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Initial Ideas 
At the beginning of my project I sketched some chairs, which have always been of high interest to me and decided to create abstract shapes based designs.
I abstracted many shapes using subconscious and unconscious exploration.  This initial starting point led to also to research the work of abstract expressionist Jackson Pollock. This provided me with my focus of the project which was to “design art in design and design in art”.  Previously I had written an entire manifesto based on what I had learnt in both education and from life experience which would enable my project to be both personal and also a contribution to others. I researched into psychology of emotion, mental health and reviewed about caring for others through empathy; this reflected how I was feeling and how this could be expressed into function and form for a practical object. This was intended for everyone and working for a specific purpose.  The designs implemented a broad range of sketches, CAD models and renders of concepts, eventually I chose the concept to be carried forward.
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Figure 1: Some of my initial ideas sketching designs
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Figure 3: Concept sheet 2
Figure 2: Concept sheet 1 



Initially after narrowing down to three designs, I was still required to choose one and chose the design concept which looks like it is almost going to fall over; this relies on the strength of the compassion between itself and the wall in order to work, contributes towards helping everyone which is how a product should be and also is a concept based on perceptual imbalance. I also chose the concept because it was the most relevant in terms of what I had discussed in my manifesto. 
Each individual chair would be mounted onto a wall using the interlocking hooks, one on the chair back the other on the wall itself. It would then be ratchet bolted onto the wall to keep the chair secure from manoeuvring out of place. 
The side polymer plates act as a deterrent for access and to prevent the product being tampered with, these are also supplied to deter potential vandalism and theft as the seating will be available in public environments.  These are to be fixed on to pre-fabricated rectangular components which are welded on during the manufacturing process and feature threaded holes with specialist screws. These also prevent the product from being misused by babies/young children crawling or climbing around inside the product, terrorism, bags, and rubbish and/or any other health and safety hazards that could cause harm to users. These would also avoid anything unwanted near the product that would halt public transport customers from wanting to utilise the product itself. The plates on each batch of chairs would be assembled at the end of each row of the seats being ordered,  for example so for each seat bought, there would be a total of two plate’s altogether there if two seats to be installed consecutively there would be two end and if there were ten seats to be installed as a row there would also be two polymer plates supplied. 

Fitness For Purpose
Testing/ developing the design:
The anthropometrics in terms of the dimensions were worked off standard chairs that intended to utilise for the final design of the chair. 
I aimed for the product to be stylish and unique from its simplistic features and the one sheet exterior conveys this both functionally and aesthetically. Also the clean and crisp lines emphasised the simplicity of the design of the product which was also the intention. The hooks and bolts were also designed for weight distribution of both product and maximum weight load of user.
The product features flanges on the sides of the entire reverse where the hook would be inside in between the seat back. These flanges are incorporated to enable the material to become stronger because of the change of structure in the development in manipulation through bending the mild steel. It also has the advantage to the user experience of installing the products because it would be more comfortable to lift and to hold. This is because without them, it could cause injury or pain to the installers, due to the fact that the product would weigh a significant amount and the inability to grip sufficiently would be design consideration to factor.
The sides of seat front features only the bare ends of the material,  this has been designed so that pedestrians that utilise the chair would not be affected; my research into the co-existent public seating in Swansea and from analysis and observation it was noticed that the thickness of material is slightly thinner including powder coatings. These therefore prove the fact that my chair conveys its simplistic features including the emphasis of the intended clean crisp lines and did not lose this functional and aesthetic element within the design itself. 
I had researched other public seating areas within Swansea, history of chairs including the Bauhaus, and utilised research that I had kept from over the years to apply the knowledge and imagery of primary and secondary research into this project. This influenced my decision making process towards the final outcome because it is the type of design that I stand for and agree with in terms of their main design philosophies. Therefore utilising the design ethos to partially influence and inspire my product design. 
User Feedback
In order to gain knowledge on whether the anthropometrics, ergonomics and approximate weight would function well with the design, I had manufactured a full-scale test model prototype for a range of people to sit on. As part of this primary and qualitative research, key questions were asked and the user responded their thoughts regarding the product. They also provided feedback on how they felt using the product for the allocated time of up to 30 minutes. However, some stayed on for a little longer just to gain understanding of what it was like and the overall user experience. All of the primary research I had gathered and obtained was positive. They stated that the sizing was brilliant as they had plenty of space to sit and they all mentioned that it was comfortable within the time scale. However, also stated that the chair was not relaxing enough to stay on for much longer than 35 minutes; this time was considered average whilst waiting for either a train or bus. They also said that the 90-degree angle between the seat and its back functioned well and as intended and contributed towards keeping the user awake instead of falling to sleep. 
During the design process, I was required to consider where the stresses and strains were on the product to aid solve the problem of where the chair would shatter and break from its tensile strength.  This required calculations from mathematical physics or to simply utilise CAD software in order to solve the problem by testing concepts as potential solutions. I chose to utilise Fusion 360 CAD software in order to resolve the design to function comprehensively. 
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Figure 7: Test models on FEA Simulation Analysis – failures  



I had undertaken an FEA simulation analysis on the strengthening stages of experimentation that led towards the final outcome of the design feature where I initially sketched out many ideas, refining the most simple and effective parts.  
Many ways of weight distribution were reviewed including aluminium and stainless and mild steel.  Metal was considered the most appropriate material due to strength and corrosion resistance properties in tandem with life span of the product.  Through test analysis I discovered that ribs were the most efficient solution to disseminate large quantities of weight across the seat that could be caused by people sitting on it.
An FEA Simulation analysis was conducted on the strengthening stages of experimentation towards the final outcome of the design feature. Initial idea sketches were created and then refined the most simple and effective parts. Through this process it was eventually found that ribs were a fantastic solution in order to solve the problem of weight distribution. I tested the stresses and strains on the seat with a weight load of 3000 Newtons, which adds up to 48.17 stone. I chose this weight and considered scenarios of overweight people sitting on the chairs where it would require extra durability and longer lasting properties. Yet the seat with the ribs still had plenty of durability and strength and I understood that if I were to incorporate perforated holes in between them where there were gaps, then it would not weaken the material because it was reinforced to suit the required purpose for utilisation. Additionally, the perforated holes also contain the advantage of reducing the weight of the product, which contributes to the user experience of installation, as load is important to the installer. Balance between VA and VE is evidenced in that the holes are also functional to prevent the build up of water on the product over time. 
Throughout the FEA testing, attention was paid to the results of the safety factor displacement, the deformation results. I looked at Von mises. Initially at the beginning of the testing on FEA, I had tested the chair without any reinforcement features underneath the seat, which had failed. This was both with 1mm thick steel and with another CAD model which was 2mm in thickness of the same material. I had also tested the product in stainless steel and with aluminium. The testing with aluminium was successful although would have been more expensive. However, stainless steel is still more durable in comparison to mild steel with a powder coat finishing for protection. I also tested and checked how much the product weighed in each material and found aluminium was the lightest and stainless steel to the heaviest, therefore, chose mild steel as there was a more effective balance in the design function in tandem with other features. 







Market awareness: 

My product is appropriate for its intended utilisation purpose because it is simple, unique and different to co-existing products that are being sold on the market. I researched into co-existent companies who are the competitors of my product, this includes bus and train station seating firms. One of the primary companies was the one currently being used in Swansea bus station called ‘OMK DESIGN’ whose products I have experienced personally. I researched into the company who design and manufacture those seats and found that their seating is very popular in airports as well as other public transport waiting areas. 
I also researched into other co-existing companies and compared and contrasted them to my chair/s and found that they were very similar to each other; my aim however, was to design seating that was unique and innovative to allow the product to be more interesting both aesthetically and functionally. 
The material selected was mild steel with a powder coating finish because stainless steel would be too expensive for this market. They would be powder coated in grey because white would allow chairs to show debris within a shorter term and would not feature an appearance that would be aesthetically pleasing to the public. Grey is a neutral tone and compliments with most external environments. The powder coating was chosen because it is used in co-existent products that are being sold in the same market and are long lasting due to being corrosion resistant. This enables my product to be manufacturable, commercially viable and user friendly to function within its environment. 

Target market: design for everyone

MONO Equipment specialise in designing and manufacturing bakery ovens. However, they work with sheet steel regularly and have understanding behind the materials, techniques and manufacturing processes alongside cost and commercial viability. On interview, they mentioned that my product would be difficult for them to manufacture at full scale in their production line, as they do not have the appropriate equipment to produce the product. Nevertheless, they were able to manufacture my final four 3D models at ¼ scale dimensions in order to produce a representation of the product. On asking, they told me that the product would be expensive to manufacture as a one-off, however of course it would be very cost effective if produced in bulk or batches due to its simplicity within production allowing for commercial viability. I collaborated with an engineer designer at the company who helped engineer the appropriate dimensions for the hooks that would be utilised to allow the chair to be wall mounted and be able to carry the weight. They focus on similar features to this with their products, thus providing accurate specifications. The design staff said that they were impressed by the proposal and they liked the concept, which fitted well into the intended environment.
I intended the dimensions on the seats front radius to not be too sharp or too large and unlike the co existent sized angles on the seat’s front. This was because it enables the design of the chair to feature balance between sufficient amount of comfort for the time scale of its use. The design of this feature allows some users, as noticed during the testing of the full-scale model to sit closer to the edge. To support this, the design of the seat measured from the seat back to its front is also slightly larger than regular seating therefore, is perfect for the intention of the design.


User Experience
The user experience design and analysis was very straightforward because my chair is only to be sat on for no longer than 25-30 minutes. The seat was intentionally designed with a 90 degree angle seat back as a result of viewing co-existent chairs and benches with features that enable more comfort such as slanted seat and seat backs which I have personally sat on for over an hour. I have gained opinions from members in the bus station, in response most of the feedback was regarding the want for comfort and warmth. A few said that there should be cushions on the seats even though my automatic question what be ‘how straightforward would they be to maintain, keep clean and dry after a certain length of time?’ The seating was not designed for this purpose and the general public can lose track of the function, chairs need to be durable not comfortable for long-term use. 
I believe that consumption and wanting more in opposition to being more minimalist (needing), has had an effect on people’s mental health and wellbeing, as technology progresses we as humans must adapt. My design therefore would need to be more of a visual statement. 
Statements represent change, my product is about the mind as well as what I stand for in design; both therefore complement each other well in this project just as they do for other products namely chairs. This is because we need to establish our philosophies and theories and show works that create change. 
My chair is firstly designed around line and shape, but also the imbalance between form and space, which is another psychological feature in terms of the aesthetic. This is considered as an emotional response with my intention to design the product as innovative and unique in its own right; the only ones with comparative design structures include the S-Chair by Tom Dixon (). 
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Figure 8: User experience testing of full scale model I had manufactured. 




Sustainability 
The product was designed of a durable material that would feature a coating to enable the chairs to be corrosion resistant against all weather, also for a longer lasting life cycle and to be utilised by everyone frequently everyday. The material that I had chosen was mild steel and the finish would be powder coated. The construction of the joints would include welding underneath the seat onto the seat back featuring ribs, solid rectangular components featuring holes that allow the polymer plates to be screwed on during installation, the ribs enable the product’s life expectancy to be increased through strength and durability. 
Once the warranty has run out and the product has been used for the chair’s life span, it would essentially be re-purposed by recycling the material through melting it down, thus being sustainable, to be used to manufacture another product in the future. I chose mild steel due to the manufacturing malleability as well as strength. 

Personal Design manifesto 

My outcome reflects my original thinking in which I wrote about in my personal design manifesto in every aspect. The main aspects to mention would be that my design was based on simplicity from the form and function of my product and particularly its one sheet production. The principle of Bauhaus created a huge influential impact on my design philosophy as well as other ways of thinking applied. Concluded in, this included open mindedness towards design, honesty, appreciation for object and contribution to society. 


Final conclusion 
During the develop process within this project it was found that there are benches that are similar but not the same solutions as my chairs and not attached to a wall through temporary fixings, which encourages flexibility, maintenance and disassembly for replacement.  The shapes are similar, however the technology is not exactly the same. 

I am satisfied with the outcome regardless of the fact that I had not manufactured the actual product full scale, due to the manufacturing capabilities at the university and also to the present limited finances as the company who I contacted quoted me £800 to fabricate just the main structure with the bends and the welding included. Also it would have included additional costs to have the product powder coated, once the assembly and construction all of the welds were undertaken. In addition the fabricators were only able to produce the model out of two sheets because of their tooling limitations on their production line, I chose to remain with the intention of having only the ¼ scale models outsourced which turned out really well and very close to being a miniature versions of the actual product, except they were to be utilised as representative models of the products appearance. They were successful in terms of translating the quality of the design. 
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