
 

[bookmark: _Toc75433628]Introduction 
As a part of my HND in manufacturing operations I have been tasked to design and develop a gripper attachment for a crane which can pick up and move objects. This forms a part of the manufacturing design course. Throughout this assignment I will be looking into the following:
Concept Design – Here I will be looking into the end customer and what they will expect, the public perception of my design, this is important as it will need to be accepted by the public in order to succeed. I will also create a QFD chart (quality function deployment) for my product to determine where my focus should be for my product. This will also show me what parts of my product will affect others
Manufacturing Process – In this section I will go into detail of what would be my chosen manufacturing method and why, this will have to have heavy consideration as this product will have to be mass produced. During this stage I will also have to think of the business needs and cost driver, I will have to ask would it be a profitable product if it was to enter the market. 
Design and Development – In this area I will explore deign generation methods, this can help spark ideas for my product and have a positive effect on the product. I will also investigate market research what would the user want out of my product and how would they like to use it. I will also look into risk management, this will be through the use of a FMEA diagram (Failure Modes Effects Analysis), this will show me the potential risk and failures of my product the outcome from this will show me where to put my focus. I will also take the environmental factors into consideration during this section, I will investigate the legislation that could affect the production of the product, the recyclability of the product and the products life cycle. 
Manufacturing Process Design – This will map out the steps of the manufacturing of my product, by looking at this at an early stage it can allow me to identify gaps in the process early and allow me to address them before they have a larger consequence. I will use a SIPOC chat which will show the manufacturing flow. 
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[bookmark: _Toc75433630]The Customer 
This product could be sold in a range of fields.
[bookmark: _Toc75433631]Automotive – Some flatbed lorry’s have a small crane attached to the back to unload and load items from the bed, this product would suit is operation it meets all the requirements. This customer will focus on the use, aesthetics and build quality of the crane, why will want to know that it performs to its specification, is not an eye saw for the public and that the product is reliable.  Also, if this product is high use it may need parts swapped out on a regular basis meaning they will want the product to be easily repaired
[bookmark: _Toc75433632]Industrial – This crane may also be used in an industrial plant, they often have large cranes to lift thousands of tons but they also require smaller cranes to lift lighter loads, if it was used in this field the focus would be on the reliability, monitoring and build quality of the product. It will be paramount that this crane does not break down mid operation because if it is lifting a heavy load it can create a substantial safety risk. 
[bookmark: _Toc75433633]Construction – If this crane is used in the construction sector the main use will be to lift pallets and objects from height meaning the monitoring system must be strong on the product to ensure the load is secured well and not going to drop, aesthetics won’t matter as much in this sector as it will be away from the public eye. 
[bookmark: _Toc75433634]Manufacturing  - This may also be used in the manufacturing sector to lift lighter product but more efficiently, we must ensure that the crane is working as its specification and if repair are required it can be repaired quicky to shorten the time of manufacturing delays. 
[bookmark: _Toc75433635]End user
[bookmark: _Toc75433636]Automotive, Industrial & Construction – The end user for the following would all have the same desired out use, they would want it to be intuitive and easy to use, this is so only basic training of the product would be required. They would also want an easy monitoring system of the device, so they are always informed of machinery condition, lift weight, lift grip and load status. If the product failed, they would also want it to be easily repaired to avoid excess process delays.  
Manufacturing – For the end user in manufacturing they will want to product to perform quicky and to specification ensuring that the product is moving and lifting the lift efficiently to maximise efficiency. They will also want the system to be easily monitored to ensure the device is safe and in good condition. They may also want parts to be swapped out quickly encase of a part of the product failing, this will decrease manufacturing delays. 
[bookmark: _Toc75433637]Public Perception 
[bookmark: _Toc75433638][image: ][image: ]Aesthetics 
[image: ]If this product is placed in the public eye it will be very important that it is aesthetically pleasing and not an eye saw, if can heavily effect if the product is taken onboard by the public which can help product sales, cranes can often look ugly and not have a positive public perception. This is why I have chosen to go with a blood but subtle colour scheme, the yellow parts show the moving parts of the product which helps with safety, I have also included black rubber grips at the pinch of the crane, this will help with greater grip but also takes some of the focus away from the bright yellow. The rest of the product is grey or black which will help it not stand out too much.
[bookmark: _Toc75433639]QFD
I have created a QFD for my document to show what will be the demand from the customers and how I plan to meet those demands

[image: ]
This QFD shows the customer requirements and the functional requirements to meet the demands, it also ranks the requirements for what is most important to what is least important, it also shows how each requirement may link with one another. This can help in the design process to decide what should be prioritised. If two or more requirements have a strong relationship, they can be worked on side by side to have the best result for the customer. (Morgan, 2020)








[bookmark: _Toc75433640]Manufacturing Process Proposal 

[bookmark: _Toc75433641]Business and company need and cost drivers
The most important part of this product will be that it makes money and creates a profitable business, the company will not succeed if this is not true, that is why it is important that we set ourself achieve KPI’s which will lead this business / product to success. We will also have to look at our key cost drivers and ensure we keep them to a minimum whilst maintaining and smooth product and sales of our product. (Vipond, 2021) 
[bookmark: _Toc75433642]Business / Company Needs
[bookmark: _Toc75433643]Mission Statement
We will aim to provide the market with a safe, modern and practical crane attachment that can be used for a range of functionality, we target our self’s to be the market leader in this field and grow with our customer demand. We take pride in creating a new sustainable product which has a range of functionality and customer attraction. 
[bookmark: _Toc75433644]Needs
Customers – Customer are the most important aspect for a business without customers the product will not sell and the business will fail, this is why it is important to keep customers happy with quality products which are reliable with no defects, cost effective and are delivered on time, to ensure our promises are set we will create KPI’s to ensure our targets and standards are being met.

Succession Plan – Every business needs a succession plan to grow, we will take into consideration supply and demand, profitability and customer satisfaction. By getting all these rights it will allow the business to grow and stay on its succession plan. 

Compliance – We will have to ensure we are kept complaint with key standards and legislation without this the business can come under fines and become bankrupted. Again, we will base our KPI’s around compliance to ensure we are hitting our targets.  

Employees – For a business to succeed it requires employees, employees will manufacture the product, run the business and manage the product, it is important that I keep the employees happy within the business to avoid a high staff turnover, by doing this knowledge will stay within the business and the company will gather a positive reputation.

[bookmark: _Toc75433645]Cost Drivers 
Warehouse / Factory Costs – In order to make our product we will have to find someway to produce it and house part, completed work and reworks. To do this we will have to purchase a factory with storage space or an attached warehouse, the location of this will be very important to ensure our delivery / transportation costs are kept at a minimum. We will also have to consider the running costs of the factory. 
 
Production Costs – By choosing the route of injection molding it creates a high start up cost and a low running cost we will have to ensure that the molds have a high service life and any defects can be repaired at minimal cost. 

External Parts Costs – In the product we will be using some external parts, we will have to gain a strong relationship with our provider to ensure we are getting an appropriate service / product for the money. 
Contractor Costs – Some tasks will be out of control and will have to ask upon contractors to carry out the work, must like our suppliers we will have to gain a strong relationship with these to ensure we are getting the most out of them, they will carry out work like repairing mold defects, servicing fire equipment, storing our parts / products
Employee Costs – To make the product we will have to employ staff, we will have to employ them at different levels based on there skill level, it will have to be clear why others are employed at a higher cost and an individual succession plan in place so everyone has equal opportunity 
Reworks- We will have to ensure we are ready of our product has any defects that require reworks, rather than wasting an old product we will aim to rework them up to the standard of a new product, this will come at a cost but will be cheaper than making a new one. 

[bookmark: _Toc75433646]Manufacturing Process Chosen
[bookmark: _Toc75433647]Injection Molding 
For my project I have decide to use injection molding as my method of product this is known as MIM metal injection molding, this will allow the product to be mass produced with highly accurate products. This means that my product will have a high startup cost, this is due to the cost of molds being so high, they will also have to be extremely durable as they will be housing molten metal. The process is as follows.
Molten metal is fed through a hopper or funnel into a chamber where there is a screw which is driver by motors. That screw rotates clockwise pushing the molten metal forward, by it being pushed it is fed into the mould where it will fill the gaps and complete the product. The molten metal is weighed prior to the mould and the perfect amount is fed into the process; this is to ensure no excess metal remains in the chamber. The metal then cools, and the moulds are separated, the product will then drop from the mould and be stored prior to the building of the product. An image of the process is below. 
[image: The Injection Moulding Process - Cycle explained, with Video]
During the infant stages of the product it will be assembles by hand by a work force, but to constantly approve the manufacturing we will aim to build this process on to a production line for leaner production, this will remove Muda (time) and improve our manufacturing efficiently. Further builds would be to include a kan ban system to our manufacturing to ensure we are using our maximum potential.  (Tronicarts, 2016)


[bookmark: _Toc75433648]Design and Development Work undertaken
[bookmark: _Toc75433649]Researching the market
[image: ]
To generate ideas for my product I decided to create a mood board, this helped me generate small design ideas such as colour, shape, amount of claws and functionality. I found this method of idea generation extremely helpful, at any stage I was stuck for ideas I would revert back to the board. This board had a serious effect on the final design of my product, for example, I looked into the crane claws you may see in a arcade this is what lead me to create a four claw crane, the yellow design of the crane in the lower middle of the page is what lead have bright and bold aesthetic without creating an eye saw. (Bajac, 2019)
[bookmark: _Toc75433650]FMEA 
[image: ]
This FMEA shows what can go wrong in my products and what we can do to overcome these issues, there is an RPN shows me what to focus on the most. I have also built a RAG status into this area to have a more visible identification of what needs to be focused on, to improve my product the area with the highest RPN will be where I focus my improvement KPI’s. The finial aim will be to have all RPN areas green. (Morgan, 2020)
Environmental Factors 
When designing modern products, it is important to always bare the environment in mind, whether this is through the materials that are used in the product or what process are used to make the product. Environmental legislation is always growing such as ISO 40001 2015, Oily storage Wales Regulations 2014 and UK ETS, when making new products you must ensure you stay within permitted boundaries. Therefore, throughout every step of the product I have considered the environment.  

Product Life Cycling 
I will ensure that this product has a strong product life cycle and parts can be reused, for example I will ensure that the arms are made from Steel which is a 100% recyclable product. Most parts on my product can be interchangeable meaning if one section breaks the whole crane does not required a rebuild, for example if the camera broke on the crane it would be a small area to repair and could be done within a matter of minutes. This will also aid the customer because it will shorten unplanned delays and decrease the cost of purchasing parts. 
Product Requirements 
[image: ]
Above is an example of some of the product requirements my crane claw must have. 
The part must be able to pick up products, this will be relating to the claw its self and the angle it will close, I will ensure that the angle is less that 45 degrees on all fingers, this means that the crane will have a strong grip on what ever it is holding. 
I want my product to have removable and swappable parts this will be beneficial to the company and customers, I will ensure there are at least 3 swappable parts on the crane, these will be the fingers, camera and hinges.
In order for the crane to work correctly it must be able to lift at least 1 ton, I will ensure this through the prototypes
To keep the modern aspect of the crane it must be able to be operated by an external device, this device must have its own operating system and able accessible at least 1000m away
To ensure my product is reliable I will create 10,000 prototypes of the product prior to the product release this will iron out any issues with the product and ensure the customer are getting what they expect
To maintain quality assurance we will aim to have less than 1 defect per 1,000 products, to ensure this aim is maintained we will build KIPI’s around our quality and have quality checks throughout the process. (Morgan, 2021)
[image: ]


Above is a life in service requirements map, this shows how multiple aspects of my product / business will effect the life in service of the product. We will aim to maximize the life of service to ensure customer stratification and gain a positive reputation for the company we will not implement planned obsolescence into our product as this can have an negative effect for the company and its customers. I will make sure that this document is publicly displayed to ensure we are transparent with the public. This can help boost our relationship with customers, suppliers, stake holders and the general public, it can also lead to an increase in sales. (Morgan, 2021)












[bookmark: _Toc75433651]Manufacturing Process Design 
SIPOC
[image: ]
Above I have created a SIPOC of my product, this shows the manufacturing process of my project. I have chosen to make most of my product though internal processes, but I have also chosen some external parts in my product, these are the products that can be replaced by the customer. This will benefit both the product and the customer. By using injection moulding it allows for mass production with accurate products. The start-up cost for this product will be high due to the cost of moulds being extremely high, we are also using molten metal meaning the moulds will have to be extremely durable. (Morgan, 2020)

[image: ]The Layout of the manufacturing process is above in this section I will take about how the product will be put together. 

The Arms will act as pistons which will force the claws of the crane together, this is what will grip the item and it to stay secure, hydraulic fluid will be fed into the pistons via the trop of the crane this will allow the pistons to move when required. The hydraulic of the crane will be monitored on an external device which can pre warn the user of an issues.   
[image: ]
The claws of the crane are attached to the piston system and the main body of the product, they are welded to the piston system and attached to the main boy via a hinge, this allows the pistons to push the claws and grip the product. The hinge is attached to the main body via  

[image: ]
The piston housing will be manufactured with the main body of the crane, this will increase the density of the product and make the product more ridged. The housing will hold the hydraulic fluid which will be used to push the piston arm. 




[image: ]
There will be a camera installed on the bottom of the housing which can be viewed through a external device, this will measure the size of the product that is being lifted / moved


[bookmark: _Toc75433652][image: ]

The end of the claws will have sensors attached which will be able to measure the weight of the item being lifted and the amount of grip it has. 




[bookmark: _Toc75433653]Conclusion 

In conclusion I have designed a modern crane claw attachment which has public perception, aesthetics, reliability, user ability, profitability and the current market in mind. It has been designed to safely pick up, move and drop items that weight up to a ton. I have listed the cost drivers of the business and what they mean and mentioned the KPI’s we will set our business to achieve, customer satisfaction, reliability and user ability. The product has modern features that have been designed to keep the user and those around them safe. I have used multiple tools to map out the product life expectancy, failure modes, process design and functional design. I have chosen to use injection molding as my chosen production process as I think this would be the most effective for my product. I have kept the customers in mind by using swappable part and quick repair times this is a factor that will drive the products success. 
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