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For this assignment I have been asked to analyse a new engineering component called a “3-jaw Cobot End Effector”. For this I will be using specialist analytical techniques that I have gained throughout this course. 
I will be looking at a concept design appraisal, this will including reviewing the end user needs for the product, the publics perception of the product as well as the aesthetics of the product. This will lead me to create a QFD (Quality Function Deployment) on this product. I will also need to create a basic design specification.
I will then undertake a manufacturing process proposal which will include reference to the company needs as well as the driving costs. I will also provide manufacturing processes for this product and an in-depth explanation into the process and why it has been selected for use.
In terms of design and development work to be undertaken I will look at further developing my product and making it as developed and cutting edge as possible. For this I will be looking at using development strategies in order to gain inspiration to develop my product. I will also be using a FMEA (Failure mode effect analysis) diagram in order to display the potential risks of my product and allow me to devise solutions to correct or minimise them. I will also look to include any environmental factors that need to be considered.
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Looking at this product from an outside view it is clear to see that this crane attachment has the potential for several different uses in various different scenarios.
Customer perception of this project will be a major factor to this products success on the market. This product will need to be designed and tailored to its audience in order for it to be successful. Therefore, it is important the customer perception of this product is kept high and to a suitable standard if the customer perception of this product is low then it means that our product will be unsuccessful. This will have a knock on effect and back lash on the company as it will drag our customer perception down as well as the products perception. Having a good customer perception will be key to our marketing and business success as that is how we will be looking to expand our business through recommendations through our customers and partnerships with businesses. This demonstrates that the functionality of the product is one of the most important specification points as it would show off how well the company can perform. Also regarding the publics perception of our company and the product would mean that features such as the aesthetics, the cost, the safety and durability are all very important to the customers perception.
It is also important to look at our potential customers and where this product will be used after development as this will have a huge impact on the design of the product. One industry that this product could be designed towards would be the construction industry. This could be used as a lifting aid for bricks, pallets, scaffolding poles and other equipment that is needed to be lifted at height. This will help to eliminate fall risks as people will not need to carry heavy objects up ladders.
This product could also be used in the automotive industry in automated assembly lines. This could be used in order to fit car parts on the line. This means that the product would need to have good grip as well as be precise. this product would also need to be extremely durable as it would be in continuous use. This would also mean that the aesthetics of the product are very important as automotive industries regularly have visits and are audited.
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I have also conducted a QFD on this in order to demonstrate the customers needs and potential demands for the product vs the requirements.
[image: ]
In this Quality Function Deployment I have listed and ranked the customer requirements for the product and determined the relationship between each Customer requirements and the functional requirements to see how they align with each other.
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	Specification Point
	Justification

	Function
	This product will need to be highly functional in order to be successful, the jaw mechanism will be the key to this products success as without it the product would be rendered useless.

	Aesthetics
	The aesthetics of this product will be very important to this product in relation to where the product is intended to be used. As stated previously if this product was going to be used in an automotive industry then it would be very important to have eye catching and clean aesthetics.

	Safety
	Safety is one of the top priorities with this crane jaw. If the product cannot operate safely then the product is not fit for purpose and cannot be used in any industry. Therefore I will ensure that each aspect of the crane jaw is completely safe, from the manufacturing processes to assemble the jaw to the actual implementation of the jaw and how it preforms for the customer.

	Durability
	Durability is another key specification point for this product. It will need to be durable and able to operate for long periods of time without requiring maintenance. It will need to be able to work and preform to a high standard for long periods of time. If the product cannot do this then it would not be fit for purpose.

	Ergonomics / Anthropometrics
	Ergonomic features would be important to have with this product as it will require hands on maintenance. This means that it will need to have ergonomic and anthropometric features in order to make the maintenance and the assembly/disassembly of the product as smooth and easy for the user as possible.
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When looking at the company needs for this product the most important desire that the company will have for this product is that it will need to be profitable. This crane jaw will need to be successful in order to make the company a profitable organisation. This is one of the single biggest goals for the company in order to achieve our annual targets for the year become a very success company and have room to expand and develop our company.
Another need that the company will have in order for this project proposal to be successful is that it will need to bring up the company’s reputation and make it a standing point in the manufacturing industry. This will happen by the product being successful and performing well in its respective industry. If this happens then the company will be known for its well designed and well made products and will become a well established company that is known for its reliability.
This in turn would lead to the company being able to sell and manufacture more products as it would be able to expand significantly and reach out into other markets where it could again become a valid stakeholder in other fields. This would be how we measure the products success as it would allow us to expand our company and grow into a titan company in all manufacturing fields. 
Money, Growth and Expansion are the main business needs for this product.
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Regarding the driving costs for this product there are several factors that need to be included in this. 
One of the main cost drivers being the employee and contracting company costs. It is important to recognise that some of the main costs for this product is going to be through paying our employees and contracting agencies. This is because the sales of this product would need to cover all their wages over a length of time and this can be very high so it means that the product needs to be successful in order to be able to pay our employees and contracting companies who are extremely important to the success and manufacturing of this product.
Furthermore another driving cost will be being able to cover the cost of our warehouses and storage facilities. These can be expensive as they can cover a vast majority of landed. However, in order to eliminate this cost we could turn to a JIT manufacturing strategy in order to eliminate this cost however this would mean our product would have increased delivery times as we would be manufacturing the product as and when it is order by a customer. This might put us at a disadvantage to other companies at the start of the products life as it will mean that industries might not give us a chance as they can find a faster delivery time with another company even though the product is not as well made as our own.
Product defects would also be a driving cost for this product, especially in the products early stages of manufacturing. It is almost guaranteed that the product will not be made right the first time we develop it. This means that product will go to waste and the cost will be wasted unless it is recycled. Also with product defects it is not uncommon for a product to be reworked once it has been manufactured. This would be an additional cost as the product would need to go back through another set of processes in order to fix the defect it was manufactured with. This would have a knock on effect as the assembly process would need to be altered in order to stop the defect occurring again.
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Upon extensive research I have concluded that the best manufacturing process for this product would be to use injection moulding. This is because after comparing this process to several others such as blow moulding, vacuum forming and CNC Machining I found injection moulding into be the most suitable and most realistic. However an alternative method that I could have used could be 3D printing. However I found that injection moulding would allow me to use stronger and more durable materials that would be more fit for purpose.
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This is a process where metal or plastic granules are poured into a hopper or funnel where they are fed into a barrel and heated until they are in a molten state. Once they are heated they are then injected via a motorised screw into the components mould. Once it has been injected the material is allowed time to cool before the mould is removed and the component can then be used in the assembly of the final product.
This process can be further developed by having multiple injection moulding processes happening at once to create several components for the crane jaw. This would be able to happen with the expansion of the business and the potential growth. However for now we would not be able to do this as we do not know how the market will react to our product and if unsuccessful the company would have invested thousands of pounds into an unsuccessful product.
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In order to generate ideas for my product I conducted research with my own industry with the intention of solving a potential problem that is occurring within the workplace. After conducting meetings with several operators on site I was able to determine what one of the larger problems on site was and develop a solution to attempt to solve this problem. From this I was able to come up with the design idea to create a crane jaw. This could be used to lift smaller pieces of equipment that a 70ton crane would be impractical to use on. 
Once I decided what product I was going to design using meetings, surveys and focus groups to do so. I then had to come up with a design for the product. To do this I conducted research on potential models that would work for my product and take inspiration from each product in order to create my own.
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I began looking at different types of crane jaws that I could use as inspiration for my own. I first looked at industrial cranes in order to gauge the kind of strength and durability that I would base mine off as that is a similar industry that will be my target market for the product. I then developed my idea and looked and grab machine claws as that is the style as well as aesthetics that I would like my product to be based around.
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I have also conducted an FMEA (Failure Mode Effect Analysis) on this product in order to determine any issues that could occur as well as the severity of them and how they can be overcome, detected and prevented.
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Regarding environmental impact of this product I will need to ensure that it is as environmentally friendly as possible in its operating state as well as its manufacturing stage. This would mean that our process would need to be as environmentally friendly as possible in order for it to be sustainable. This could be in the form of using the steam and fumes from the heating processes as an additional energy source to our current one. This would help make our company more environmentally friendly and able to be more sustainable. 
Our product should also be environmentally friendly so, again, it can be sustainable and a benefit to the company that it is used in. This would again make our company more reputable in terms of our environmental impact being low which would be more appealing to companies and business that we would look to sell our product to. 
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As an overall review of this project it is clear to the product is going to be a marking leading piece of equipment that can be used throughout many different types of industries. This product can have many different applications and its function will be the determining factor for its success. This product would allow the company to gain a huge reputation within its marked and become a dominant figure in the engineering market. It would mean that the company will be able to expand and develop into other markets with the potential profit this crane jaw would make. The injection moulding process would be the best way to manufacture the product as it would allow for strong and sturdy components with easy joining methods that can be assembled on a hand made assembly line at first however with the expansion of the business can be made into a automated line using JIT similar to Toyota.
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