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Introduction 
In this design study report a concept existing 3-Jaw Gripper design assembly that is intended on being implemented on Co-bot systems to carry out Pick and Place operations will be dissected and further developed regarding the manufacturing standpoint. In the interest to improve productivity and achieve a higher level of quality, with a demand volume of 1000-2000 units per week. Co-Bot systems are like robotic systems expect they are used more when collaboration or in close working area to humans. These systems are known to be a lot more independent than a robotic system. A Co-bot machine is also designed to be a lot safer as the requirement for close human contact involvement. Whereas robots are locked up in cages and must be turned on when humans are nearby. A Ca-bot machine is equipped with a safety feature where if something were to touch any part of the Ca-bot it would stop immediately and wait to be instructed to continue. 


Concept Design Appraisal 
consideration of expected customer 
The expectations of customers can usually vary but generally in this day they customers expect to receive products/ services that are at a high-quality level for a low relative cost value. Customers’ first expectations/ basic needs usually when they buy a product or service is that receive what they paid for in a fair trade. Basically, meaning they receive what is specified or advertised and no less. For example, with the 3-jaw gripper the customer will expect it to be able to function correctly in the first place and then be reliable and not break after the first use. Then the more the customers expectation, the higher the chance the value of the product/ service will increase. In this a 3-jaw gripper that is only designed for one co-bot system and can only pick up one shape items will cost cheaper than a gripper that is universal, can pick up all shape items and has additional benefits like soft jaws or be able to change ranger of gripper pressure, this will all be assessed on the end user’s needs.  
The end customer needs might be that they would like to be able to get more involvement with the gripper for example be light weight yet durable, be able to adjust the pressure that the gripper grips onto items they may also require the gripper to pick and place a larger ranger of shape and sizes of items safely. The customer will also expect the gripper to be easily maintainable to achieve longer life of the product ensuring a ROI (Return on Investment). Reliability is a desire that every customer wants with their product/ service the gripper will have to be able to pick and place parts constantly accurate and reliability.
Another important factor is aesthetics, this is very important as it gives off the first impression when the customer sees it. The Gripper must be aesthetically appropriate yet need to stand out and look the part. As some of these Co-bot systems will be on displace a lot and need to look professional in the publics eyes. And customers will always judge a product on its visual appearance. Another reason aesthetics can be very important it is a way of branding/ marketing the company to customers and others who sees it. 
The roles of engineers and the status engineering professional is a clouded subject amongst society and has displayed a lack of awareness and knowledge. This is due to the term ‘Engineer’ being used widely for jobs that involve fixing/installing things more whereas the term professional engineer is more catered to creating and innovating or solving problems. The term professional engineering needs to more vocal and professional engineers are responsible ensuring their work is positive in the publics proception. This is shown in a research study from The Royal Academic of Engineering in their report on ‘Public attitudes to and perception of Engineering and engineers 2007’.  





Quality Function 
Using a House of quality allows you to visually see the trade offs between different designs. Using this technique shows the that the customer requirements are identified and then can think how to see in what way methodically and structurally to best design the product to meet them requirements. 









[bookmark: _Toc75205779]Product Design Specification 
The purpose of this document is to list the requirements with regards to performance of the product and to give a guide on the process of designing the product to ensure successful results. Using this PDS will ensure all the factors that need to be accounted for are.
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[bookmark: _Toc75205780]Manufacturing Process Proposal 
[bookmark: _Toc75205781]Business Needs 
Business need is one of the few first things needing to look and understand this early in the planning stage. The business needs are basically the outcomes that the project in this case is what 3-jaw gripper is expected to achieve. To be able to fully understand the needs of the business is to examine the business drivers and if there are any issues that forecasting no need in change. To identifying the business, need the following points must be identified. (Weese, 2012)
· What are the Goals and Objective? 
· What are the desired outcomes/ results?
· What are the problems and issues needing to tackle?
The main goal is to design and manufacture a successful fully functional 3-Jaw gripper that works with co-bot systems. The objective of this is to achieve a well thought out design with further development of the gripper taking in consideration to practicality and then coming up with the best suitable and sustainable way in manufacturing 1000-2000 units per week to meet our customer’s needs. 
The desire outcome is to be able to develop a Gripper design which is not only a ‘Basic aspect of quality’ satisfying the customers but also is an ‘Excitement aspect of quality’ which would meet the PDS and convinces customers to buy more or to spread word of mouth to other potential customers. Another desire would be to identify best used of manufacturing process operations to help meet the target of 1000-2000 unit per week at the best possible standards. 
The problems/issues that need to be tackled are ensuring that the gripper meets the customers level of expectations and can develop the concept design any further without over engineering it and directing cost drivers into the ground to the point the company is exceeding spending costs past revenue. 








[bookmark: _Toc75205782]Cost Drivers
This Leads us in identifying, analysis and understanding where the cost drivers are expected. There are many different cost drivers, and these are done to predict the production cost before it happens. It will highlight is this design development is worth doing and moving forward. 
Examples of cost drivers that must be considered during this process proposal would include;
· Labour cost, this is the cost of employee wages (per hour).  
· Material cost, this would be the cost of the material used in the production of the product and this would be measured by the cost per Kg. 
· Machine cost, this would be made up of the cost of having someone operate the machine and the cost of maintenance on the machine resulting in the total machining hours being the cost driver. 
· Research and development cost can involve a lot of sub drivers such as labour costs, costs of testing and prototyping, costs of pre-production design and sometimes even subcontracting is required. 
These cost drivers will be considered and analysed for evidence. 
















[bookmark: _Toc75205783]Manufacturing individual parts process proposal 
In this section I will be discussing the manufacturing process proposal going forward. 
[bookmark: _Toc75205784]The Jaws
CNC milling would be the used to manufacture the jaws. To manufacture large number of grippers roughly 3000-6000 a week would need an effective yet accurate and efficient method. For example The Haas VF-7/40 has a large machining bed surface area that would allow a large sheet of material (Steel) to be placed and fixed to the bed. This will allow multiple jaws to be manufactured at once.  As show below in a rough diagram. This would save a lot of time compared to loading in each individual gripper one by one. Milling machines can produce accurate cuts using multiple cutters it is known to be perfect when manufacturing individual pieces in small or large batches. If required milling machines can cut complicated shapes with achieving great precision and finish at a low operation cost. 
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Fig.1 (HAAS, n.d.)








[bookmark: _Toc75205785]The Cylinder and Drive Plate
[image: ]The Cylinder and Drive Plate would be a bit more difficult as they would involve both milling and turning machining processes to achieve their required shape. To achieve the best efficiency and quality The MAZAK INTEGREX ticks most of the boxes as it is a Hybrid Multi-Tasking, 5-axis, milling, turning, CNC controls machine. The advantages of using the intgrex over other manufacturing processes is that it can carry out both turning and milling in the same program. This saves complications and time it would take to manufacture on two separate machine to achieve the same result. The Machine is also highly accurate when machining parts and is an environmentally friendly equipment with automatic power saving modes. 
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Fig. 2 (MAZAK, n.d.)

[bookmark: _Toc75205786]Motor 
[image: ]Regarding the motor, this will be a bough in part due to standardization. Standardization parts can be known to be a great cost saving method as standardization can reduce manufacturing costs by up to fifty percent. This figure is calculated through different analysis, first cost saver is by purchasing leverage, companies can lower the purchase price of the parts considerably. Standardized the inventory cost will decrease as the parts that are stored will only resupplied when in demand and are readily available whenever. Bill of material, Material requirements planning, and order expenses will also no longer be required. Buy purchasing standardize parts also eliminates manufacturing errors, especially in motors. 



Fig. 3 (Farnell, n.d.)
[bookmark: _Toc75205787]Joints 
The joints will be manufactured using a water jet cutter. This process is where a machine cuts material by fires a beam of water containing abrasive grit at an extremely high pressure to cut material such as stainless steel, aluminium, brass and many more. It cuts like a sawing action this provides the material with a smooth and precise cut surface. The advantages of using the Water Jet cutter compared to other processes is that there is no change of a tool jamming or wearing overtime, changing of tools is not a requirement, no need to worry about heat or melting being an issue. And finally, there will be no environmental impact due to the process not producing any hazardous fumes. 
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Fig. 4 (Accurl, n.d.)
[bookmark: _Toc75205788]Shaft And Worm 
The Shafts will be manufactured on a CNC Lathe with a bar feeder to ensure efficiency with mass batch production. Using turning to make the shaft over other processes such as saws will allow to machine the surface to achieve a good surface finish whereas buying of raw material to the correct diameter and taking the chance that the surface finish is rough or damaged. Using Turning is an easy and safe way to produce large quantity as an accurate and repeatable process. 
Turning will also be used to manufacture the worm as it a cylindric shape component that requires a high level of accuracy. Turning can carry out a number of different operations such as threading which would be used to produce the thread found on the worm, boring and reaming to create a smooth the internal hole and facing to make the diameter and shoulder accurate which is all featured on the worm’s body. 
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Fig. 5 (Felix, 2015)
[bookmark: _Toc75205789]Design and Development Work Undertaken
In this part of the report, it will cover the current designs and the new developments being implemented to improve the gripper using a technique called SCAMPER which is used to generate ideas. Before Starting the SCAMPER technique and identifying what needs changes, the first adjustment NEEDED to be made for the gripper to operate is to incorporate a clearance of 0.25mm on all surfaces that come into contact with other surfaces to prevent tight fit resulting in restriction to movement. 
[bookmark: _Toc75205790]Substitute 
· After considering Standardizing the use of bought in motors there will need to be changes to the other gripper parts. The first change will be to substitute/ remove the shaft. This is because the 24V motor being used for the gripper will have an existing shaft protruding out of the motor as standard. So, there will be no need in the original shaft this mean one less manufacturing process, less material going into the product, making it lighter and cheaper to manufacture. 
[bookmark: _Toc75205791]Combined 
· Due to the shaft being removed the worm internal bore will have to be redesigned to combined with the 24V motors shaft. This will be done by measuring the diameter and taking consideration of the D-cut. The Worm will no longer be manufactured using turning but a hybrid turning and milling machine like the MAZAK INTEGREX to get the internal shape for the d-cut to fit and to add a thread on the worm for a grub screw to prevent the shaft to lose grip and hold both shaft and worm together. This will ensure both parts works as one effectively. 
· The Cylinder will also need to be changed to be able to bolt the motor together with the cylinder held by a nut (Bolts and nuts will be bought in. 
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[bookmark: _Toc75205792]Adapt 
· To adapt the Gripper the decision to add rubber tips on the end of the grippers will increase gripper friction and prevent any change of indentations on the parts customers seek to pick and place. This will also help with picking up ESD product as electrostatic discharge can not travel through rubber. 
· A nut cap will be added on the on the top end of the worm through to prevent the drive plate from driving all the way and off the thread, this will be bough in to maintain standardization. 
· Groove pins will need to be bought in (These groove pins will be an average clearance fit to fit the holes.) and used to hold the grippers to the joints, drive plate and join the joints to the cylinder with the aid of c-clips. (New holes added to cylinder so to allow c-clips from both sides. 
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[bookmark: _Toc75205793]Modify 
· [image: ]Modification to the grippers will be done. These include adding steps to inner part of the grippers to help hold onto the items being picked up, along with this the grippers being arched slightly so larger items can be held in the three jaws. This will meet Customers need or ever surpass expectations on item capacity. 

[bookmark: _Toc75205794]Put to another use 
· The use of the groove pins and C-clips opens opportunities to change gripper jaws in future development was to drive and more specific grippers will be designed for customer end needs. Adding this feature to this gripper design will prevent customers buying a whole new gripper system in which could introduce bad views on the organisation. 
[bookmark: _Toc75205795]Eliminate 
· The centre piece of the jaw has been removed this will reduce the weight of the design there for making the gripper more efficient when picking things up that are heavier. This also gives the impression that material is not being wasted and innovation has been considered. 
[bookmark: _Toc75205796]Reverse 
· Teeth were applied to the inner Jaws this would allow the ability to grip and hold onto smooth/ slippery surfaces while the arm moves around as they act as extra grip with the slight arch shape.



[bookmark: _Toc75205797]Design for X. 
[bookmark: _Toc75205798]MANUFACTURING
This is a practice that is used to engineer products to improve the manufacturing of it. 
Reducing parts 
Many improvements have been made when considering Design for manufacturing. The main change regarding manufacturing is that the elimination of the shaft, this carries many benefits with it. By reducing the number of parts, it has a domino effect and reduces manufacturing cost. The manufacturing cost involves less.
· Inventory 
· service inspection
·  engineering time
· Handling
· processing time
· equipment 
· test
· Purchasing
· assembly difficulty
· development time
· and more. 
Standardizing components
Saving cost on all these factors will allow more financial freedom to focus on other areas of the Gripper. Another Factor looked at is the use of Standardized components which will be used to bring the gripper together these involve.
· Bolts
· Nuts/Caps
· C-Clips
· Groove pins









[bookmark: _Toc75205799]ASSEMBLY
This is a practice used in designing products to be able to assemble easier.
Poke-Yoke
Poka-Yoke was a focused area when looking at the development of DFA. One method of Poka-Yoke used was on the worm’s new design which had a D-cut that was symmetric with the bought in motor shaft D-cut. This would not only fit easily together on assembly, but it will also ensure best lock for the grubscrew.
Analysing 
After that, different DFA analysis method was used as seen below, including ‘Boothroyd & Dewhurst’ and ‘The Lucas methodology’ to help identify how many essential/ non-essential parts there are and the design efficiency. Then analysis how difficult each part is to manual handling and how difficult it is to assemble. 
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After carrying out all three different analyses, the goals were to try and identity a trend that would highlight DFA areas that need improvements. The Groove pins and C-clips highlighted first to be a ‘non-essential’ item, the C-Clips identified to be one of the highest handling difficulty part and then process of assembling has also scored them high. So, to improve the original DFA has changed from a Straight through pin with a C-clip on either side to a Pin with a stopper and a single groove for a c-clip. This will make assembling easier and reduce number of parts.  (Calculation done for tolerances for hole and shaft in APPENDIX) 
 (
After 
) (
Before 
)
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Fig. 7 
(Kipp, 2021)
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Fig. 6 (CRC, n.d.)








[bookmark: _Toc75205800]ENVIRONMENT
Design for Environment is where the environment is considered, and actions are put in place to lower the risk that products and processes have on the environment. 
To improve design for environment the Water jet cutter was one of the leading impacts towards creating a green footprint. This is known to be an environmentally friendly process for many reasons first being that due to the use of water when machine is producing parts there is no need for additional substances like coolant as the part is kept cool throughout the cut.  The water also does not result in SWARF being contaminated and there for is no need to dispose of chemical waste. As can see there are many environmentally friendly aspects even the process does not involve the production of toxic fumes like other traditional processes. As already mentioned, MAZAKS ITEGREX’s are also environmentally friendly as they come with Power Saving modes to save money and energy. (waterjet, n.d.)
[bookmark: _Toc75205801]Product life cycle considered
To prolong customers use of the gripper and to go beyond their satisfactory expectations rubber tips were added during the development stage on the end of the gripper to increase friction, prevent damaging of part and ensure no Electrical discharge can pass into items being picked&placed. These tips will be changeable as over time they will be expected to wear. Without theses rubber tips then the metal jaw tips would wear, and this would result in the whole jaw needing to be replaced which is more expensive and will result in being less environmentally friendly. 





[bookmark: _Toc75205802]
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This is an analysis method used to assess the process function and examine the possibility of familiar due to different environmental impacts that the product might face during a process and how to avoid them happening by implementing changes to prevent them from happening. Using a scoring system allows to identify which are more important than others.

[bookmark: _Toc75205803]Manufacturing Process Design 
A Flow chart was made to display the Manufacturing process in a clear way for each of the main stages taking place to get from the raw material to the final Product. 
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B
ought in 
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) (
No
) (
Yes
) (
Inspection of parts
) (
Parts then sent to be deburred 
) (
MAZAK X3
Load Program for cylinder, Drive plate and Worm 
) (
Load and run machine 
) (
Water Jet Cutter
Load Program for Joints 
) (
Raw Material
) (
Milling machine
Load program for Jaws
) (
Booked out, Job raised and check machines availability
)

[bookmark: _Toc75205804] (
Machined parts then are to be sent to Assemblies
 
)
 (
No
) (
Yes
) (
Sending Gripper off to customer
) (
Packing Gripper to be dispatched
) (
Test The final assembly 1/100
) (
Check Quality of motors 1/100 to ensure to standard
) (
Assemble all parts including the motor by following correct work instruction 
)

[bookmark: _Toc75205805]Conclusion
To conclude the concept design, need to consider the design and development changes stated in this report to ensure that it is the best designed gripper for co-bot systems. The design changes made were done with design for x factors in mind such as design for Manufacturing, Assembling, Maintainability, Environmental and Life Cycle. Several techniques were used in this report such as the QFD and SCAMPER along with different analysis methods such as FMEA and Lucas analysis help direction and back up the change made by and highlighted the key areas that require improvement. The result has met the guidance set in the PDS and should meet the production Volume of 1000-2000 units per week. 
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· [image: ]Hole diameter upper limit = 2.014mm
· Hole lower limit = 2.000mm
· Shaft upper limit = 1.994
· Shaft lower limit= 1.984
· Hole Tolerance = 0.01mm
· Shaft Tolerance = 0.01mm
· [image: ][image: ]Maximum clearance = 0.02mm
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8.2 Must be Machinable

9. Standard & Specifications

9.1 Must follow ISO/TS 15066
9.2 Must follow 1SO 9409-1

10. Ergonomics

10.1 Must be able to operate with any co-bot software

10.2 Should be able to adjust Gipper force manually.

10.3 Must be able to use/maintain by anyone trained on co-bot
systems

11. Reliability
11.1 Must be able to repeat the process and not lose any accuracy
in operation
11.2 Must not fail in operations withing a 5-year period of
purchasing not installing.

12. shelf life
12.1 The products will be stored on site no longer than 6 months
before dispatch.
12.3 must be stored in dry clean area

13. Process
13.1 Motors must be bought in from outside suppliers to maintain
standardization.
13.2 All measurement for components must comply with metric
units.

14, Testing
14.1 Must test the grippers individual mechanical functions
against specification
14.2 Must test software applications.
14.3 Must run a test on every 100% gripper made

15, Safety

15.1 Must be safe to work around
15.2 Must have any electricity way from reach
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16. Installation

16.1 Must be able to Plug and Play ensuring first operation being
calibration.

17. Quantity

17.1 Must produce 1000 to 2000 units a week
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It assures accurate cuts.

Availability of customization.

Use of multiple cutters.

It can do multiple cuts simultaneously.

Milling is perfect for producing individual pieces in small or large batches.

It has the capability of producing complicated shapes, using multi-tooth and single
point cutting tools.

The operation costs can be controlled to a great extent if general-purpose cutters
and equipment are used.

Greater precision in the finishing of the work compared to other machines.
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B&D DFA Design Efficiency 

Component ID  "A" (Essential) "B" (Non-essesntial)

Drive Plate  1

Groove pins for Drive platen  1

C-Clips for Drive Plate  1

Joint 1

Jaws 1

Groove Pins for Jaws 1

C-clips for Jaws 1

Motor 1

bolt for motor 1

nut for motor 1

Cylinder  1

Groove pins for cylinder  1

C-Clips for cylinder  1

Worm  1

Grub screw for worm  1

Nut For worm  1

Total  6 10

Design Efficiency (A/(A+B))*100 37.5
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Manual Handling Analysis

Lucas DFA Method:

"A" Size and 

weight of part 

"B" Handling 

difficulty 

"C" Orientation of 

part

"D" Rotational 

Orientations of part Total 

Drive Plate  1 0 0.1 0.2

1.3

Groove pins for Drive platen  1 0 0 0

1

C-Clips for Drive Plate  1.2 0.2 0.1 0

1.5

Joint 1 0 0.1 0.2

1.3

Jaws 1 0 0.1 0.2

1.3

Groove Pins for Jaws 1 0 0 0

1

C-Clip for Jaws

1.2 0.2 0.1 0 1.5

Motor 1 0 0.1 0.2

1.3

bolt for motor 1 0 0.1 0

1.1

nut for motor 1 0 0.1 0

1.1

Cylinder  1 0 0.1 0.2

1.3

Groove pins for cylinder  1 0 0 0

1

C-Clip for Cylinder 

1.2 0.2 0.1 0 1.5

Worm  1 0 0.1 0.1

1.2

Grub screw for worm  1.3 0.2 0.1 0

1.6

Nut For worm  1 0 0.1 0

1.1
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Lucas DFA Fitting Index & Manual Fitting Analysis

Operation order Standard Process Assembly 

"A" Part Placing and 

Faserning 

"B" Process 

Direction 

"C" Insertion  "D" Access or vision  "E" Alighnment 

"F" Inspection 

Force 

Total 

1 Connect Cylinder to Motor using x4 bolt and nut 4 0.1 0.7 0 0 0.2 5

2 Fit worm onto Motor shaft  1 0.1 0 0.5 0.2 0.1 1.9

3 Srew x1 Gub screw to hold worm onto motor shaft 5 0 0 0.5 0 0.2 5.7

4 Join Jaws to Cylinsder using x1 Groove pins and x2 C-clips for each Jaw  3.3 0.1 0.7 0.1 0.3 0.1 4.6

5 Join Joints and jaws using x1 Groove pins and x2 C-clips for each Joint  3.3 0.1 0.7 0.1 0.3 0.1 4.6

6 Thread on drive plate to Worm  4 0.1 0 0 0 0.2 4.3

7 Position driveplate to connect joints  4 0.1 0 0 0 0.1 4.2

8 Join Joints to Drice plate using x1 Groove pins and x2 C-clips for each Joint 3.3 0.1 0.7 0.1 0.3 0.1 4.6

9 Place x1 End Cap nut on worm  4 0.1 0 0 0 0.2 4.3

Total  39.2
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Sand casting

Stamping

Die casting, pastic moulding

Presswork, and extrusion

Light presswork, tube drawing.

Driling, rough turning, boring

Miling, slotting planing, rlling

Low grade capstan & automatic lathe work

‘Gentre lathe, capstan & sutomatic

High quality turning, broaching, honing

Grinding, fine honing

Machine lapping, fine grinding

‘Gauge making, precision lapping

High quaiity gap gauges

High quaiy piug gauges.

Siip gauges, reference gauges
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1.performance

1.1 Will need to be able to grip and hold onto items for long
durations of time.

1.2 Will need to be able to repeat the same gripper action

1.3 Will need to move all grippers together

1.4 Must not leave indentation on items

1.5 Must be able to communicate and fit onto a co-bot system

1.6 Must be able to pick and place items up to Skg in a safe manor

2. Environmental

1.1 Must be able to work around dust
1.2 Must be fast for people to work around

1.3 Must be able to work in room temperature tolerance of +/- 10
degrees

1.4 Must be able to work in a humid environment.

Product Design Specification

3. Life Expectancy

1.1 Must last at least 10 years before required service
1.2 should be designed for fast production environment

4. Maintenance

2.1 Shall not require much maintenance
4.2 Must have easily accessible part if need replacing

5. Quality

5.1 Must provide Safety
5.2 Must transport parts from one place to another
5.3 Must work to accurate tolerances

5.4 Must be user friendly

6. Size and Weight

6.1 Must be no bigger than 200mm x 100mm x 100mm (Lx Hx W)
6.2 Must not weigh more than Skg including motor

7. Aesthetics and finish

7.1 Must have a good surface finish to look professional
7.2 should provide company branding on each as marketing.

8. Materials
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Product Design Specification

Tperformance

8.1 Must be made from steel to ensure durability 1 Will need to b 3ble t grp and hold onto iems for 1ong
8.2 Must be Machinable durations oftme.
5. Standard & specifications 1.2 Will need to be able o repeat the same gripper action
1.2 Will need to move algippers together
9.1 Must follow ISO/TS 15066 14 Must not leave indentation on tems
5.2 Must follow 15O 9409-1 1.5 Must be able to communicate and ft onto a co-bot system
10, Ergonomics 1.6 Must b able to pick and place tems up to Skg ina sfe manor
10.1 Must be able to operate with any co-bot software 2. Environmentsl e e
10.2 Should be able to adjust Gipper force manually. T e ound
10.3 Must be able to use/maintain by anyone trained on co-bot 1.3 Must be able to work in room temperature tolerance of +/- 10
systems degrees
1L Reliabily 1.4 Must be abe to work in 3 humid environment.
11.1 Must be able to repeat the process and not lose any accuracy 3. Life Expectandy
T3 Wt It at least 10 years before raquired service
in operation 1.2 Should be designed for fas production environment
11.2 Must not il in operations withing a 5-year period of & aitenance
purchasing not installing, ST Shall ot require much maintenance
T Shelfife 42 Must have essily accessble part f need replacing
12.1 The products will be stored on site no longer than 6 months. 5. Quaity ST e
before dispatch. 5.2 Must transport parts from one place to another
12.3 must be stored in dry clean area 5.3 Must work to accurate tolerances
5.4 Must be user fiendly
13. Process & size and Weight
6.1 Must be no bigger than 200mm x 100mm x J00mm (L Hx W)
13.1 Motors must be bought in from outside suppliers to maintain 6.2 Must not weigh more than Skg including motor
standardization. 7. Aesthetics and finish
13.2 All measurement for components must comply with metric 7.1 Wust have a good surface finsh o look professional
units 7.2 Should provide company branding on each as marketing.
14, Testing 5 Materials
14.1 Must test the grippers individual mechanical functions
against specification
14.2 Must test software applications.
14.3 Must run a test on every 100* gripper made
15. Safety
15.1 Must be safe to work around
15.2 Must have any electricity way from reach
< >
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