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Introduction
For this assignment, I have been tasked with analysing an engineering part by using specialist techniques such as quality and risk management techniques, I must also understand the design specification of this part. I will base my design specification on the use of the 3 jaw gripper, how often it is used and also its initial quality. I will also understand how the part can be enhanced using design and development techniques. This will help me in order to find potential improvements for the part which will help the businesses portrayal due to the overall quality of the part. This will then lead me to talk about the business aspect of manufacturing the gripper, the business estimates that due to potential opportunity the business will be producing 1000-2000 parts per week to control customer demand. I will therefore be required to outline potential techniques the business can use in order to improve the quality of their product and ensure that corporate identity is portrayed as high quality which will lead to more sales and customer demand in the near future. The process of production will also be discussed in this task. This will include aspects of the production process such as methods of reducing waste in the workplace, workplace organisation and also the overall process and method of producing this part. I will then conclude this assignment by finding any positives and negatives to my manufacturing proposal and everything I have included, giving me the opportunity to understand how I would change my proposal for a different project in the future.
Concept design appraisal
The concept and design of the gripper helps me to understand the reasoning behind why the gripper is designed in this way. This all depends on the possible customers of the gripper and what it will be used for in a manufacturing environment. Considerations of how the gripper should’ve been designed would be the overall quality of the part, the customer perception of the part which is incredibly important when designing an engineering part as most businesses will need a high quality and operational tool or piece of equipment or their process will fail. Customer perception can also damage or boost a business’ brand image which is key for a manufacturing business as a better brand image gives a better customer perception for quality leading to more potential customers and market share whereas a bad brand image could lead to a demoralised workforce and less market share. Another design consideration for this concept would be the use of the gripper upon arrival to the customer and the end user needs and requirements of the part. This is extremely important as a business must understand their customer in order to create a part that is at a good enough quality for use in their manufacturing process. Thus, leading to a higher a rate of returning, brand loyal customers and less customer complaints due to failed parts. Another consideration that would’ve been need for this concept design would be the overall aesthetics of the part. This links in mainly with customer perception as by having a part that is more aesthetically pleasing to the customer and actually looks like a high quality part upon inspection will also lead to more sales of the part and growth of the business. Finally, another consideration that would’ve been taken into account is the overall manufacturing process, as stated above the business would need the facilities and manning to produce 1000-2000 of the grippers per week in order to control customer demand. Therefore by having a good plan in place for division of labour and waste management the business could design this part to meet their specification.
To better understand the considerations that went into concept’s design I will create a QFD in order to illustrate how the design meets customer requirements and design requirements and the relationship between the two.

QFD
Competing product #1
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In order to properly asses the business’ concept design of the 3 jaw gripper. I created a QFD in order to rate the design against potential competitors and against itself by looking at customer requirement for the part and how the design would meet the requirements. From designing this QFD I evaluated the relationship between the customer and design requirements for the gripper, this therefore can help me to produce a better design specification. Also prior to carrying out the QFD, I researched two existing products then used them to rate them against this concept design. I can use this information to now understand existing products on the market and how to improve this concept design based on this research.
Design specification
	Performance requirement
	Design requirement 
	Design specification

	Affordable
	Low cost materials
	<£500 cost of materials

	High fracture toughness
	High fracture toughness materials for jaws.
	Use of titanium alloy in jaws due to high fracture toughness

	Aesthetically pleasing
	High quality materials used
	Use of strong materials recognised for their high quality and durability.

	Easy to transport to customer
	Must be lightweight
	<10KG

	Easy to maintain
	Motor must be accessible
	Shell on motor can be unscrewed for access to internals.



I have created a design specification in order to assess how the current concept design rates against the requirements it should meet. Therefore, this design specification can be used as  a means of improving the original product before manufacturing begins. I used the competing products to help me in creating this design specification as by having pre-existing products in the market, some features of the competitors gripper can be used in the gripper in the design study. The performance requirement outlines how the part must perform for the customer and the design requirement is how the business must design the part in order to meet the performance requirement for the customer. The design specification then shows the exact specification the part should be in in regards to that design requirement, helping me understand how this will then meet the performance requirement.
Manufacturing process proposal
Business needs are the gaps in the business which are required in order to be successful in producing a high quality product that sells and can be used by the customer. These needs directly coincide with how the business’ product portfolio, the quality of their product and facilities, and also how well their system of manufacturing the product works. One example of a business need in this case would be talent. Talent is needed in the business in order to establish a workforce that is competent in producing a high quality product consistently. This determines the potential of the employee to progress into management within the business. This will then directly improve the business production process due to talent and experience in the business which can be then transferred through other employees to maintain the high quality process of manufacturing within the business. A manufacturing business like this would often use apprentices and graduates in order to gain talent in the workplace. Another example of a business need would be the facilities in order to produce their product. This would include everything within their manufacturing plant which may be seen as directly or indirectly affecting the flow of production, these direct needs would include the warehouse etc. and the machinery being used to produce the product. Indirect facility needs would be toilets, rest rooms for employees and a canteen, although not directly affecting the manufacturing side of the business, the employees will have a higher morale due to the business’ treatment of the employees, giving them a sense of belonging which is key in ensuring a high production rate in the business. Another example of a business need would be having standards and principles in the business. This is extremely important within a manufacturing environment due to many aspects of production. One example would be safety due to having principles and standards  in place to ensure that the business is accident free and keep employees safe. Another example, would be the principles and standards regarding quality in the business. Quality can sometimes be difficult to control so by having standards in place is important in ensuring that the business can produce a high quality product that can made consistently day in day out. Finally, another example of a business need would be business capabilities, this includes aspects of business operation like the businesses capability to produce pay checks and recruit the talent for the business. This very important as before even acquiring the talent and employees within the business, there must already be an employee who is tasked with finding the talent, and an employee who can produce the pay checks for the business.
Cost drivers will also have to be taken into account when carrying out this manufacturing process. A cost driver is the unit or activity varied out by the business when producing their product that pushes the cost of the overall process. One example of a cost driver that would need to be accounted for would be number of failures in the products that the business is manufacturing. This increases cost in many ways, one reason this is a cost driver is because it will increase the waste of products and potential sales revenue for the business. This will increase the business’ profit margin therefore weakening the business’ financial situation. Another reason is due to the cost of removing these failures or recycling them which can sometimes be very costly for the business and would sometimes require specialist work to be carried out correctly. If the customer is also returning the failures, transportation costs will also drive the cost of production significantly. Another example of a cost drive in the business would be the direct labour hours of the business’ employees. If the business is utilising its employees to its maximum capacity then this will obviously drive the cost of production up. To solve this, the business can either work less days in order to produce the target number of products (1000-2000) which would bring own the direct labour hours. However, a better improvement to lower this cost increase would be to introduce more automat ion within the business and potentially cut down on employees in the workforce, this would be expensive at the start but as sales increase, payback time will be shortened. This will not only lessen the effect of the cost driver on the business, but could potentially give the business a better brand image for better quality due to the use of automation and high-end machinery. Finally, another example of a cost driver is the rent of the warehouse etc. if the business doesn’t own it. This is a cost driver as it is based on the size of the location being used for production. Therefore, the more area needed for production, the cost of production will increase. To help decrease the effects of rent on the business, they should utilise the production space correctly in order to stop the waste of space in their location.



Manufacturing processes 
The manufacturing processes of the production of the 3 jaw gripper are the processes of which the product must go through in order to become the finished product. These processes ensure that the product is finished to a high standard and can be used as expected for the customers application. I have chosen the manufacturing processes based on how they will affect the quality of the finished product. I have also taken into account whether they can be automated helping to decrease the effect of the working hours cost driver that I have previously mentioned. I have also based my decision on how well each process fits with the required production rate of the business and whether 1000-2000 parts per week will be feasible using the processes I have chosen.
Sand casting
Sand casting is a manufacturing process that involves using sand in order to create a mould for molten iron casting. Sand casting is very popular within manufacturing and is used to manufacture over 60%  of all metal castings. This outlines that this is a feasible method of production as it is being used in business’ around the world to produce metal castings for similar applications to the gripper. This method of manufacturing process would be ideal for the larger individual components of the gripper (cylinder and drive plate), this is because the small parts can be CNC machined in order to achieve a more precise finish. Having this process in place helps to ensure that any specialist guidance surrounding the sand casting can be found due to the overall popularity of this type of manufacturing process. This will also help to maintain a quality standard within the business and lead to a higher quality gripper.
One example of a benefit of sand casting is that it is very economical and cheap process. This is very important when manufacturing the gripper. This is because the moulds being used can be used many times repetitively to cast a product. This depends on the materials being used in the process, in this case molten metal, which will have the highest amount of wear on the mould but is still very durable, thus making the process cheaper due to being to produce multiple components on the mould without damaging it significantly. Another benefit would be that the sand casting process can be as versatile as a business requires, this allows the business to have a number of moulds for different components, in this case, the cylinder and the drive plate. This also allow the business to have different sizes of moulds to produce different components, for example, if a customer requires a larger component for a larger gripper, moulds can be created in order to manufacture the product. Sand casting due to the benefits of the business can produce the components in high volumes 
Although I believe this process is ideal for the production of the gripper, the method does have its limitations which could potentially affect the sand casting process and the production rate of the business. One example of a limitation for this manufacturing process would be that sand casting generally produces a part with a lower dimensional accuracy. The dimensions will still be very accurate but may be slightly out. Therefore, smaller parts that require exact accuracy, like the gripper joint should be manufactured using a more precise manufacturing process. Another potential limitation to sand casting is the overall finish of part. This is because a product of sand casting has a rougher surface finish when compared to other forms of  manufacturing processes. This is a very small change in surface finish so won’t have much effect on the overall quality of the product but may been as a sign of low quality to some customers.


CNC Machining
CNC or computer numerical control uses a computer and a CAM program to control , automate and monitor the movements of a machine. The CNC controller works together with a series of motors and drive components to move and control the machinery, carrying out the programmed motions to create the part required. This type of manufacturing process is usually used for smaller scale parts that require more precision due to their use in the final product.
One benefit of using CNC machining for this application would be the overall capability of the system, the CNC machinery can perfectly create a product that is usually completely accurate, it can also cycle through a number of tools during the production of the part meaning it can be programmed to produce any design that is required by the business. Another benefit is that this manufacturing process is fully automated and only needs the required commands by the operator in order to produce the desired part with the desired dimensions. This can help to keep the wage cost driver low and also speeds up the production process and can increase the business’ production rate. Comparing this form of manufacturing process to sand casting, the overall finish of the part is of much higher quality due to the precision of the system.
However, like sand casting this process also has its limitations even though this manufacturing process is far more beneficial than negative. One example of a limitation would be the cost of the system and machinery, this can have a negative effect on the business directly after purchasing the equipment due to the price of the equipment, however this isn’t the only direct cost to the business of installing this type of system as the employees on the systems can sometimes be expensive. Another limitation would be if the machinery is older or less expensive compared to new machinery it cannot receive and process information as fast as a new system.
Design and Development Work
When producing a design study of a product it is of utmost importance that there is a determination to improve upon the concept design to improve the overall customer perceived quality of the product. This will then enable the business to advertise their product as being better in ways like having more applications in a customer workplace, or by being better quality due to improvements made. Usually within a manufacturing business, a Kaizen or continuous improvement is often adopted by management in order to always incrementally improve the business’ market share and sales through the improvement of their product portfolio. Engineer’s will always look into competitors’ products in order to improve their own, this is key due to the advancement in technology helping business’ to produce higher quality products. 
Potential product improvements
One potential product improvement would be the reshaping of the gripper jaw to a more hook shaped design. This would increase the volume of objects the gripper could pick up and also different object than it could have with the straight concept design. this would then enable the business to target a different customer audience as the gripper can be used for different applications. This would then enable the jaws to grip an object easier, helping it to pick up heavier objects. By targeting a different customer audience, the business is then expanding its product portfolio with the gripper. I used Fusion 360 in order to illustrate this idea:
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Compared to the original concept design, the jaw is more hook shaped in order to improve the grip on certain objects when being use. A rubber covering can then be placed over the hooked end in order to increase the grip even more and possibly reduce damage to the finish of material it is carrying.
Another potential design idea for the concept would be to use a corrosion resistant material when producing the jaws and the joint for the gripper. This is because these component may be in close contact with an corrosive substance that could wear the components detrimentally. This is very important as by having a non-corrosive material, a customer that requires the gripper to work within close proximity with corrosive substance can rely on the product to withstand and operate within the environment. 

The main method I used when generating these new ideas for the concept idea was to use my QFD to understand the weak points in the design. This helped me pick out certain points in the current design that would either need to be improved or added to the gripper. I mainly used the segment of the QFD that allows me to compare the gripper with competitors products in order to establish an idea of ways I can improve the gripper’s design features based on competitor’s products.
Design for ‘X’ Considerations
When generating new ideas for the gripper, there were many aspects of improvement that I had to take into account. These considerations are the design for ‘X’ aspects of the design improvement. These are very important to understand when generating new ideas for an existing design as by having these considerations, a designer can choose which aspects of product improvement to base their new, updated design on. An example of this would be design for assembly or DFA. My design improvement idea of potentially having the gripper jaws to be made of  a corrosion resistant material is a consideration of the design for reliability. This is key when designing an engineering part as by making the part as reliable as possible will ensure that brand loyal customers will return due to them less likely having failures during the use of the gripper in their manufacturing process it is being used in. Less failures also equals less waste within the business to save on transport costs. Another design consideration was design for maintainability. Due to the gripper being powered by a motor, it is important that the motor can be maintained and any problems can be easily fixed efficiently. Therefore, ease of access into the motor is essential to maintain the integrity of the motor and ensure the gripper is operating to the correct standard.
FMEA
[image: ]                                                                                                                                             
There are many product life cycle factors that come into how a business designs their product and are all very important. One example of a product life cycle factor I took into account was the actual function of the gripper, the function ensures the life of the gripper is prolonged through the different applications that is used in by the customers. This is one of the highest priorities when designing a product as without function the business cannot sell the product as being fit for purpose for business application. For this factor to have less of an effect on the product life cycle, the business must ensure the product has as many possible applications in a manufacturing environment in order to succeed in a market of competing products and technology.
Manufacturing process design
To start the process the business must have a regular input of raw materials in order maintain their weekly production targets, this is the start of the process. After this the material can then be taken to their destinations in order to made into their individual components. For example, material taken to sand casting area of the factory. After the drive plate and cylinder have been cast, the finished products can be taken to the assembly line to be fitted together along with the gripper jaws and the jaw joints which would have been produced using the CNC machinery. The assembly line will then assemble the product with the motor. The gripper would then be tested in order to ensure that its working to the correct standard. After the testing of the gripper if the product meets the standard and is fit for purpose, they can send it off to the customer.
Conclusion
To conclude on this design study, after using different methods to understand the quality of this product, I believe it has potential to compete in this niche market after comparing with competitor’s. As a means of method of production and workplace organisation, I would recommend batch production of the gripper, this is because the output of products could potentially fluctuate due to the business being in such a niche market, this way the business can reduce waste that they would have if they chose to produce their product via flow production. It is important to maintain the division of labour in this process in order to share the work and maintain a steady flow of production. For this, cell production is needed within the work environment to develop teams within the business who are trained in specific roles of the manufacturing process, this is also a fundamental of lean production which will boost a business’ waste situation. 


image4.png




image5.png
AutoSave

emplate

Morgan  HM

Fle  Home Insert  Pagelayout  Formulas

[ few

Review  View  Help

»

v BWapTet

Analytic Solver

Gt J B B [vem

=

Conditional Format as

Insert Delete Format

3 AutoSum ~

1% Share &3 Comments

w Ol 4| &

Sort@ Find& | Ideas | Sensitvity

paste - |- v lerge & Center ~ | 8 ~ )
" Sromatpime | BT Y- |H-|2 MergedCenter ~ | B~ % 9| B TOC s Fiter - Selct« >
Cipboard 5 Font e 5l wme cating ess | sensiuty |
S3 - fo M
A | B | < | G | H | J K| L M| N O z AB_ | AC | AD | AE | [+
1
Key: Design Relationship scores
2| requirements
QO swongposte O s
©  Weaknpositve s = Els |2 £ |s o 3
g g = 5 2 E
S le |8 |5 |2 |¢8 |8 |2
@  wesknegative ENEJE |52 |8 |2 |2 o -
s 1s |z |8 | |E |8 |g¢
. stongnegatve | 5 | & |8 | & |8 |€ | & |£% =
3
| semeenpesy | O [O|O]@ (@@ (@@
s B e O] 9]OJO]O|O|O]®
g
- @) JEX©)
FE] W e [O]O]O 00| e
By
i5 @O0 e-0000
£y 10| Jaw is correct length for use L4 o
§2
2 3] e (@] 0@ @] 0 0O®
o i 0 e |OO|@O]0]0|0|0
o o smmpezes || ®]0 0| @@O]@
12 s
n|
Key: 2
0 =Company's own productor CP s
13 1 =Competing product (CP) 1 Rating
2 =Competing product (CP) 2 . Scale
14
s
Dimension
15|
[Target value
bl g

Sheetl | Sheet2 | Sheet3





image6.png
Autodesk Fusion 360 (Education License) -

B av o 3 jaw ripper cawvi x4 D@ &0 v

& Morgan Hall v o o X

© RENDERING GALLERY
Data

Render as:

#  Faraday tube

Casing for tube

Inf

@ Cylinder 1
1202017

@ Faraday Tube 1 save for future versions
121917





image7.png
Autodesk Fusion 360 (Education License)

«v o @ 3 jaw gripper claw v1

& Morgan Hall v o o X
© RENDERIG GALLERY

Data

Render as:

#  Faraday tube

Casing for tube

@ Cylinder 1
1202017

@ Faraday Tube 1 save for future versions
121917





image8.png
AutoSave

FMEA

Bxcel

HM

1l Morgan

File Home Insert Page Layout Formulas Data Review View Help Analytic Solver & Share I Comments
=X - r -
& Aol o K & & Genera 5| B B2 v O
pae B (e - |=mranl e =t & ||E s fuds e
- = e 02 1830 | Eormatting~ Table + [EFomat~ | €~ Fijer~ Select -
Cipbowa ont 5 Aignment S wme s cons ating ens | sensty |
AC9 - x v K v
L inorla s |t Vs vz s laeim sl
oty Recommende
;
e mensions ncustome | 107 B | 3| meaings i |1 c0 [FE0SME o sones 210521 | momiuts 2] 1] 16
Sanacasing |casing |+ ol cenravesr [ o[ Feom | g fipectened s szt |mspesionct| [ 2| 1] 10
2 :
o
Dotuet, ek cried e mectnas scsembiine
sssambiine e dueo (090l | gfPomael | glout G| Kodsoss |sstesss s | ks |2 1|
fm‘“v“ with employee | :’;‘:“&f assembly lne|
s ency rodcton
Data Entry | About This Template [T o]
Enter [] o = +





image1.gif




image2.emf

image3.png




