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[bookmark: _Toc71886955]Introduction
Safran is a French multinational aircraft engine, rocket engine, and aerospace-component and defense company. It was formed by a merger between the aircraft and rocket engine manufacturer and aerospace component manufacturer group SNECMA and the security company SAGEM in 2005. In 2018 Safran took control of Zodiac Aerospace, significantly expanding its aircraft equipment activities. Its headquarters are located in Paris. Employing over 91,000 people and generating 21.05 billion euros in sales in 2018, Safran operates in the aircraft propulsion and equipment, space and defense markets. 
As part of my placement I undertook tasks which Involved the process of programming the CNC milling machines, CNC routers and CNC lathes, all these machines are used to manufacture the parts which are then treated, finished and assembled to make the seats. During my time in the placement I noticed a few problems which could potentially be improved and that is where my project idea has come from. For my project I looked into creating 3D working instructions which could be used by assemblers to help improve the process of how the assemblies are made and reduce the number of defects per unit (DPU) raised. 
The problem they have now is they just have a 2D design drawing of the final component but they don’t have a step by step process of how it should be assembled so some parts could be installed in the incorrect order and cause the assemblies to have delays and rework orders slowing down delivery dates.  
The aim of the project was to set out and try and reduce the number of DPU’s which would increase production time of the seats. In previous work shipsets have been sent out on time when the DPU is low, and the late deliveries to customers are usually down to one of the main factors being that the DPU’s were so high and rework orders are being carried out. So the aim was to try and reduce these DPU in the early stages of the assemblies so that they won’t affect the time later on further down the production line. 
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[bookmark: _Toc71886957]Gantt Chart
The Gantt chart was created so that milestones/tasks could be listed and tracked to allow the project to be monitored and make it a success. These task were grouped into the sectors Overview, Research, Planning, Implementation and Evaluation. The tasks were then listed in to what order was believed as a step by step order but sometimes these would change due to the information being available at the different times.
To make the Gantt chart even easier to follow the five sectors were highlighted so on review it could be clearly seen whether the project was on track or slipping behind. By marking the start and end of the task allowed us to review the chart and question why some tasks over run or were ahead of schedule. The colour coordinate parts gave us a clear visualisation of what sectors needed to be reviewed and worked on. 
Reviewing the Gantt chart weekly and updating the information led to the project following a good order and tasks been completed when predicted, this made is easier for us to plan ahead and make arrangements for the next task we needed to do.
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[bookmark: _Ref71558976][bookmark: _Toc71886939]Figure 1- Gantt Chart
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[bookmark: _Ref71295974][bookmark: _Toc71886940]Figure 2- Work breakdown structure

This was the work breakdown structure to complete the project and introduce the new system into the business (Figure 2), this looked at the individual stages from creating the instructions all the way up to implementing the fully functioning system into the business. Each stage outlies the individual steps which would need to be completed to achieve the gateway objective, only once all these objectives were complete would the project be able to move on to the next stage. 
These stages helped the project not get ahead of itself and start doing tasks before completing the previous ones, this allowed the project to develop at a steady rate and allow me to stay in control of what needed to be done. 
The stages were then further broken down and had detailed descriptions of what was needed, this proved vital at some stages as I would go off task and get carried away with something else, but these allowed me to remain on task. (Figure 16)



[bookmark: _Toc71886959]PERT Charts

[image: ]
[bookmark: _Ref71298692][bookmark: _Toc71886941]Figure 3- PERT Chart - Test Pilot
PERT Charts were created because it was important for certain tasks to be efficent and flow correctly without any major delays. The pilot test was first timed out just by producing an table and calculating how long eack task would take in a flow process way (Figure 4). The results came back as it would take 82 hours to complete the pilot test. I then went away and produced a PERT chart (Figure 3) and looked at the activities and see which ones could be done simultaneously and look to reduce the time of the pilot test, and it came back as 70 hours so managed to save a day and half time (12 hours) just by manging the tasks differently. 
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[bookmark: _Ref71298667][bookmark: _Toc71886942]Figure 4- Projected Timings
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[bookmark: _Toc71886943][bookmark: _Ref71821257]Figure 5- PERT for implementation
This then led to me creating PERT of how I would introduce the working instructions into the production line (Figure 1) as a whole, this was my own draft and would need to be review with the IPT team and look at other implications need to make it a fully integrated into Safran 
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Before this project could be implemented into the business it was essential that a test run was first tried out as we needed to see if the operators could fully use the system without any training on it as this was important as we wanted to limit the amount of training required as this is an extra cost. So before the instructions and the touch screen monitors were installed onto the line the touch screen monitor was tested in the office so see if all the functions such as the zoom and rotate would work at the touch of a finger. This test was a success as seen on (Figure 8) the part zooms in when fingers are dragged apart. 
Having spoken to the production team and line operator about the intentions of the project they raised a production order (Figure 9) for the test, this order would take a few days to go through stores and for the correct parts to be collected, so in the meantime adjustments and final technical tweaks were made to the instructions and run through with the team leader to make sure the test would run smoothly.
Once all the function tests and tweaks were completed it was arranged for a test location on the line to be set up, this consisted of a work bench, all the tools required, the touch screen monitor and laptop to run the software as there wasn’t a computer located near. See (Figure 7) to see how the test sector was set up. 
The components came back two days later for assembly, the test commenced and the operator was allowed to produce the assemblies with no assistance and just followed the instructions which were on the screen in front of him (Figure 10). 
The first test run went smoothly and there was no DPU’s the operator was then allowed to finish the rest of the production order which consisted of the four of the same assembly. There was no DPU’s on these four assemblies but they were simplistic assemblies as this was just a test to see if the operator could use the software and would it work. 
Having completed the test, the operator then gave feedback on what order he had carried out them assemblies in previous orders and it was different to the ones in the instructions. So this meant even on simplest of assemblies’ people are using different assembly methods so this is where the DPU’s could come from. With this new process there should only be one order which everyone adheres to, by only assembling the components in one way will make it easier to reduce the number of DPU’s and identify where the DPU’s are coming from if everything is being assembled in a specific order. 
Being able to identify where there are issues coming from quickly will allow the problems to be found easily and eradicate, it might not be the operator that was the problem it could be the design of the assembly or the process is wrong. Finding a problem early on is vital to the product as it would cause further delays and reworks down the line. 
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Three Solutions
 
1. First Solution – 3Dvia Composer  
The first solution I came up with was to use 3Dvia Composer to create the 3D working instructions this was the first solution because it was the most known about in the business. Its known about in the business because its sister software Is used heavily in the business, Catia V5, this is used throughout the business from the initial design of the seats and electrical installation all the way to creating Jigs and fixtures for the line to use as guides to produce seats identically each time.  
Cost 
As for cost, Catia V5 is used throughout the business and paying for this original licenses there is no further cost for the 3Dvia composer which can be downloaded. Therefore, the business could maximize the use of the licenses they have already bought and install composer on to computers. The designers can create 3D working instructions after they complete the design or the business could even create new job position for people who would primarily create the 3D working instructions. 
The costings below I have worked based on 50 designers on £15 an hour having a 2-hour training course on the software to get them fully up to speed. I believe the course will not need to be very long as the software is quiet familiar to designers already.  

 
	Item 
	Cost Per unit (£) 
	 
	Total Cost (£) 

	3DVia Composer 
	£0 
	 
	£0 

	Training (2 Hour) 
	£750 
	 
	£750 

	Down time lost (Per hour) 
	£15 
	 
	£1,500 

	Total 
	£715 
	 
	£2,250 


 

Compatibility  
Catia V5 also needs Smarteam to function this is the ‘bank’ or ‘Vault’ where all the secured drawings and designs are stored, this software tracks who checks in and checks out each drawing/design and tell you the date and time of each modification. It is a vital part of the business and any software would need to be compatible with this software. The same company that created Catia V5 and Smarteam, created 3Dvia composer so all three are compatible with each other and would not need any other type of software to convert the files.   
Training  
This software would only really need basic training for the designers as the system and layout is very similar to the one they use on a daily basis. There are obviously different features compared to Catia but the fundamentals are the same and after a few basic training sessions, the designers should be confident with the software 
 
	Pro’s  
	Con’s  

	· Used heavily through company 
	· Cost of training 

	· Free with Existing Licenses 
	· Downtime to train employees 

	· System easily understood by designers 
	·  

	· No need to convert files 
	·  

	 
	 


  (https://www.zarr.com, n.d.) 
 
 
 
 
 
 
 
 


2. Second Solution – 3D Lattice Software 
The second solution was to create the 3D working instruction on a different type of software, which would have a proven recorded of creating good 3D working instructions. After doing research, I found the leading companies like Sony, Canon, Toyota and Hitachi all use 3D lattice software in create 3D working instructions so that operators can see how all of their products are manufactured for large companies like these to be using this software surely it could be a solution.  

Cost 
The cost of this software is about £3,300 per license, which would take a big amount of the allocated budget for the project, which is £5000, so would not be feasible to purchase as part of the project but could download free trial to show the business how it could operate and could potentially be implemented. If the business was to going to give all the designers a license, so they could create the work instructions it would cost them a lot more.  
The table below shows the unit cost and total cost of the training and the down time, working from 50 designers earning £15 an hour, I worked out over 2 weeks training required the company would have lost £60,000 in wages alone and that is a lot. Then the licenses costing a total of £165,000 and that just one for every designer without any spares for people who be training on it in the future. 

 
	Item 
	Cost Per unit (£) 
	 
	Total Cost (£) 

	3D lattice Structure  
	£3,300 
	 
	£165,000 

	Training (2 Weeks) 
	£5,000 
	 
	£5,000 

	Down time lost (Per hour) 
	£15 
	 
	£60,000 

	Total 
	£8,315 
	 
	£230,000 


 


  
Compatibility 
All the files and drawings with in Safran are saved in a ‘stp.’ format and the 3D lattice software uses XVL format to create working instructions meaning all the files will have to be converted but the conversion software comes included in the price. This is a good thing but that is extra software in which is going to have to be downloaded on to the computers and going to delay the process of creating working instructions having to convert every file over.  
Training 
No one with in the business uses this software during the working day so training is going to be required to help the employees get understanding for it. This training will also add further cost and a longer down time as the training will be a 2-week training course to get everyone fully up to speed with the process.  
	Pro’s 
	Con’s 

	· Convert to XVL save space on database 
	· Cost in above budget 

	·  
	· Lot training required 

	·  
	· Slow process down 


 
 
 (Lattice 3D, n.d.)
 

 
 
 
 
 
 

 
 
 
3. Third Solution - Cortona3D Software  
The third solution was to use Cortona3D software this type of software has an unequaled track record of industry leadership and continuous product improvement. The benefits of the visualization and simulation software extend across a large variety of industries including automotive, manufacturing, consumer electronics, aerospace, high-tech, defense and medical.  
Cost 
After doing online research, I have found that I can get 100 licenses for £475 for a year, which is not badly priced when you compare it to the 3D lattice structure. 100 licenses would be enough for the designers in the business to have one each and be able to work on the software, and have some spare for training purposes. By ensuring there is, some licenses left for training is important for the business as there will be apprentices and graduates who come into the sector in the future and will need access so they can gain the knowledge.  
The costing below is also based on 50 designers again, the company would again loose £60,000 in wages over the two weeks if the employees were working full 8 hour days. The license is not badly priced either because there would be spares and is a lot cheaper than solution 2, the training cost is the cost for the company to hire someone in a training center for employees to go to learn the software. As the tutor would not be able to do the teaching in work as the employees are spread out and would disturb other employees from their duties.  
 
	Item 
	Cost Per unit (£) 
	 
	Total Cost (£) 

	Cortona 3D 
	£475 
	 
	£475 

	Training (2 Weeks) 
	£5,000 
	 
	£5,000 

	Down time lost (Per hour) 
	£15 
	 
	£60,000 

	Total 
	£5,490 
	 
	£65,475 


 
 



Compatibility 
The Cortona3D software is compatible with most 3D software’s meaning it would be able to open the ‘stp’ files which is used within Safran. The platform, which is required to run Cortona is windows, which is used also in the business the only problem, would be Rapid author, which is used to open and run the software that would have to be installed to the computers. This reader comes free with the licenses but would cause down time while it is installed into the computers. 
 
Training  
As Cortona3D is not used at all in the business there would need to be some sort of training provided and again like the 3D lattice structure software it is going to have to be a long training course over 2 weeks so people become comfortable with it. There will also have to be refresher courses every so often when the software updates so everyone is aware of the changes.  
	Pro’s  
	Con’s 

	· Spare licenses for training 
	· Lot training required 

	·  
	· Cost is above budget 

	·  
	· Off-site training required 



(Cortona 3D, n.d.)
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A study was done into dental students to find out whether the students performed better learning in 2D or 3D (Wesselink, 2015), the study goes into great detail about two different tests which were conducted to see how the students performed and if 3D learning is better and if they found it easier. The study found that students, who learnt with 3D instructions had a higher pass rate (Figure 6) and over 90% of the 124 that were tested preferred 3D learning. 
[image: ]
[bookmark: _Ref71730065][bookmark: _Toc71886944]Figure 6- Students Results
Further research into 3D working instructions led me to find another article similar to that of the dentistry, but this time the study looked into a group of engineers (Dadi, 2012) to see how they could perform tasks just by being given 2D drawings, 3D Models and physical model to create a mock up. The study found that again the 3D models were the preferred method of being used to create assemblies (Figure 7), both these studies have shown that not only do people better perform better when using 3D model/instructions they prefer to use them.
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[bookmark: _Ref71564785][bookmark: _Toc71886945]Figure 7- Engineering model Research
This has got to be the way forward for the business to increase its productivity and reduce inequalities within the production side of the business. 
“Poor engineering information provided to construction crews results in inefficient communication of design, leading to construction rework, disputes, and lower worker morale.” - (Dadi, 2012)
As touched on in one the studies, it’s not just helping the business side having these 3D instructions, if workers keep having rework orders and DRU’s returned to them on a daily basis this is going to affect their morale and make them question their work, placing doubt and uncertainty in the employee’s mind is not good for the business as it can cause a bad work environment. The 3D work instructions can help them achieve the standard which they need and help boost morale within the business. 
“Adaptation and change are necessary for an organization's survival” - (Pavel, 2016) this is true in this case for this business, the business needs to change away from the conventional paper method of delivering information as “resulting errors, omissions and misinterpretations” (Dadi, 2012) happen an awful lot with 2D Instructions. This would help the business to develop further and increase their technology advancement which could lead to further expansions in the business and greater savings. 
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My aim from this reflective analysis is to look into the project and look at ways in which the project could have been improved and implemented fully into the business as the project was completed as part of the HNC the business never looked further into pursuing this idea which could have led to them saving money and improving the work process. 
Maybe this reflective report will be able to highlight areas which needed to be improved, with these improvements and further research into the idea, it could be reignited and the idea presented to managers in the hope to get a driving force behind the project. 
[bookmark: _Toc71886965]Analysis of project

On review of the project it was set out to see if it was viable for 3D work instructions to be used in the work place and would it function with the system in Safran seats GB and it has passed all those. The project needs to be developed and tested further for it to be fully functioning with in the business but this would have taken a lot more money and time to perform these findings.
With the limited time scale and budget there was only so far this project could be taken without the full support of the business and managers behind it, so the next stage for this project would be to take these findings and present them to the board of managing directors and suggest to them that this is the future of Safran and the manufacturing industry.
Looking at the project from the aspect of deadlines and work produced with limited resources, the projected can be rated as a great success because every deadline was met and some of the tasks were completed before their predicted deadline meaning that the project could advance at a faster rate than expected. One of the tasks which came before the deadline was receiving the software from IT, it was initially predicted that the software wouldn’t be available to use until the 12th February but IT provided it a few weeks’ prior, meaning that research and knowledge about the software could begin a bit earlier and give us longer to get the instructions ready and perfect them for the test run. 
These adjustments would allow us to bring all the task below forward and conduct the test sooner as this would be more beneficial as the Easter period was closing in and this is a hectic time of the year due to people leaving for holidays and work load increasing due to new orders coming in. 
The project could have been further enhanced if there was more time available, a greater deal of resources and larger backing from the business. Apart from the department manager and myself there was no one else behind the project looking into it and looking how it could be fully implemented. I think the project needed to be communicated further in the business to allow for other people to have an input and give guidance on what they thing could have improved the project. 
This communication should have come from myself or the department manager, every morning there is meetings/reviews of the production work. This would have been a good time to communicate to the production team that we had an idea and were looking to trial it and ask their thoughts on it. With more people aware of what we were trying to do the greater support we would have had. 
With the larger support from the business it could have allowed us to look into further detail at some of the aspects, I think a deeper research into the costing of the 3D working instructions would have been a big help. I believe there would have been a lot of hidden costs which we didn’t consider either which would save the business money or a running cost which we might have missed. 
The one cost which comes to mind but wasn’t able to do a full analysis of would have been paper waste, if there was more time available and communicated better we could have looked into the paper wastage and the cost the business pays each month to have paper supplied. With this cost we could have worked out then how long it would take the 3D instructions to pay their worth back in paper if they were to be installed, and looked at projected savings to the business. 
With the budget which we allocated ourselves, myself and manager of the department, we set our self a budget of what we think was a fair evaluation of what we thought was needed. With the costings the budget set to £5,000 and this was to include all utilities, training, cost of the test part and downtime costs. After conducting the costings and working out how much it would cost to make the part including materials and utilities I came to the cost of £3,537.06. This cost included a training course and down time for the designers, which took up a lot of the allocated budget. What has not been included in this cost is how much it is going to cost to equip the factory with touch screen monitors and the response team’s costs per year. So from the budget set we came in £1,462.94 under budget which could go towards further developing this idea and preparing for the next stage of further testing on more complex assemblies. 
This is where maybe further analysis into how many work stations would be needed to allow the line to operate fully and then do a costings report of monitors, computers, cables etc. this would have given the myself a greater idea of the actual cost of the project and could be used to create a business case. 




I believe that there was not sufficient feedback channels and communication between myself and other people in the business or people involved in the project. Very little few people even know about the project, with limited knowledge about the business and processes I think having more knowledge and wisdom commenting and helping drive the project would have helped increase its impact on the business. This project was discussed with college tutors, training advisor and my head of department at the time, this is a very limited amount of people.
I believe either myself, the head of department or training advisor should have arranged a meeting with other departments and discussed the project further and they could have then said how they could have contributed towards the project. This would have been better to discuss, but in the position I was in as an apprentice I believe it would have been hard to try and get people on board and help the project. 

[bookmark: _Toc71886966]Conclusion 

On conclusion of project I think I achieved what I wanted to do and that was to test out whether the software and system would work in the production line, but the findings and testing was very limited. To make the project better I believe I needed to do more trial runs with larger assemblies and more test station, this way there would have been a lot more information and data to analyse. With this larger amount of information, I believe it would have been possible to see that if the 3D instructions would actually help improve production time.
I think more communication and support was also needed during the project, the project needed to develop more. Communication with other team leaders would have led to them suggesting larger or more testing’s this way we could have got solid quantitative data which would have supported the projects findings. 
[bookmark: _GoBack]There was some feedback from the operator about the process and what they believe the order should have been but this was very limited. I think there should have been more sources of feedback, from head of training, the production line manager and other sectors, this feedback and recommendations could have help shaped the project better. 
If I was to conduct the project again I now know what needs to be added to it to make it more of a success and actually get it into the work process. With a greater knowledge about the work processes in the business and greater line of communication to different sectors I believe that the project could have a big impact on the business if I was to conduct it again. 
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[bookmark: _Ref71562007][bookmark: _Toc71886946]Figure 8- 3D Work instructions Set Up
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[bookmark: _Ref71561965][bookmark: _Toc71886947]Figure 9- Zoom test
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[bookmark: _Ref71561984][bookmark: _Toc71886948]Figure 10- Production order for test
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[bookmark: _Ref71562018][bookmark: _Toc71886949]Figure 11- Employee carrying out instructions
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[bookmark: _Toc71886950]Figure 12- Responsibilities tracker
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[bookmark: _Toc71886951]Figure 13- Feasibility for 3Dvia Composer




[image: ][bookmark: _Toc71886952]Figure 14- Feasibility for 3D Lattice Structure



[image: ][bookmark: _Toc71886953]Figure 15- Feasibility for Cortona 3D
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[bookmark: _Ref71821300][bookmark: _Toc71886954][bookmark: _Ref71820614]Figure 16- Work Break down Structure details
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Projected Timings for Pilot Test

AcTiviTY TIME TAKEN RUNNING TIME
Create 3D working instruction 5 Days 40 hours
Review Work with team leader 1/2Day 44 hours
Make changes to instructions 1/2Day 48 hours
[speak to production planner 2 hours 50 hours
stores prepare kit 1Day 58 hours
[speak Operator 1 hour 59 hours
Prepare test bench 2 hours 61 hours
Test the working instructions 3 hours 64 hours
[Watch operator complete assembly 1 hour 65 hours
Make changes to instructions 2 days 81 hours
Present final working instructions to teamleaders and managers 1 hour 82 hours

Total Time. 82 hours.
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Stage 1: Create 3D instructions

11

Now that | have selected what test assembly | am going to create (F29570-524)  need to load the
‘model from Smarteam onto catia V5 and then save the file as a stp. file so Il e able to open it up
in the 3D via composer. Without saving it as a stp il it won't properly open the file and will have
problems. | need to make sure that the model i at the current rev before working on it.

Once the assembly has loaded into 3Dvia composer, it is important to make sure that the BOM is
correct to the drawings and label all the parts correctly and edit names to make sure they match
the drawing and assembly sometimes they can change.

Create the step-by-step slides of how the product should be manufactured, do this by creating a
disassembly of the slides and hiding parts at each stage so the operator can clearly see which
parts are being added into the assembly. Add in call outs to the components being added so the
BOM will show them in the bottom right location.

When the parts are being added at each stage it is crucial to make sure that the parts are clearly
highlighted by changing the colour to a fluorescent green, this then makes it clear for the operator
what to look for at each stage.

Once all the steps are created it is important to go back and look at the parts being added in and
check with the drawings if there is an EPS to follow at this stage or whether there is any quality
issues, such as a visual face or must be a certain finish on the product.
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Stage 2: Review Instructions

2.1.0nce completed the 3D instructions | will check them myself to see if there is any mistakes or any
processes I could do differently. It is important to make sure that the BOM is correct and that the
parts are labeled correctly as if they are the wrong the operator will spend time looking for the
‘wrong part.

2.2 After self reviewing the steps | will then present them to my team manager (Cong Pham) and ask
‘what he thinks about the steps and what he would recommend and do differently. Thi
important o get information back as there maybe mistakes in the sides which | have missed.

2.3 From the information and feedback from Cong | can make adjustments to the instructions to make
it easier for the operator and try and increase the speed the instructions are being made. It is
important to make continuous changes and improvements to the instructions to make them as
efficient as possible, we want to try and make as lttie steps as possible while still delivering as
‘much information as possible.

2.40nce the steps are near enough complete it is important to double check the EPS's which have
been mention that they are up to date and at the correct rev. Reading over the EPS's will also
make it clearer what is required and can add that certain information into the steps so the
operators don't have to go and look for the EPS's.
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Stage 3: Pre-pilot test

3.1.0nce the Work instructions are completed to a good standard look on Baan to see when the next part is
into production. Baan is a system which Safran uses to organize its inventory and see the progress

3.2 Check Baan to see when parts available and compare to my time scale which is me leaving the sector on 31
of February and seeing what date I can test the instructions out on.

3.3 Speak to the manufacturing engineer which is Shaun Kilbane about what Pm trying to achieve and what the
plan of action is to see if he will allow it to go ahead for a couple of hours.

3.4 Speak to the production engineering about arrangin for the production to be brought forward so I will have:
time to test the instructions while P tillin the facility and make changes to the instructions if needs be.

35 1f the production engineer agrees to the order being brought forward he willraise the production order and
sign it off and then hand it over to stores who will begin to assembly the kit of all the parts required.

3.6 Once stores have assembled the kit full, they will hand the kit off o line production, but | have asked them
to make a note on this kit not to assemble the kit yet until myself was present as | made them aware of
‘what | was planning to do

3.7 Speakto the team leader of the line of what was going to happen and ask him if P able to have one of the
benches so1 could carry out the test. If approved | would then need to speak to an operator and see if they
‘would be willing to give me a hand.

3.8 Speak to the operator about the test and whether they would be willing to cooperate in the test and if they
could show me the way that they would go about the assembly so | could make notes and changes if needs
be.
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Stage 4: Pilot test

4.1 Prepare the test location after speaking to the line manager about what F'm going to do, need to make sure the
areais clear from any debris and is suitable to have the touch screen monitor on if without being damaged.

4.2 Once the bench s clear from all unnecessary debris and it’s a nice dean work space install the touch screen
monitor onto the bench and connect it up to a power source and for the test we are going to use a laptop to run
the software instead of an actual computer due to unnecessary work the laptop will do the exact same job as the
computer and be easier to carry out to the bench.

4.3 Load instructions up on the monitor from the laptop, the instructions will either be saved on USB so can load

t from that o be uploaded onto the S drive and then can be accessed through the network. 3Dvia player is

the only software required to use the instructions, this means people can't have access to change the instruction
only the people with the 3Dvia composer can change the instructions.

4.4 Run the program through using the touch screen monitor testing out whether it functions correctly, test out the
200m in and out functions and the rotation components are essential that is the whole point the screen being
touch screen so the operator has full control.

4.5 Allow the operator to complete the assembly in their own time using the instructions and assembling the product
the way | designed making note of how quick he completed each stage, and seeing where they took the longest.

4.6 Once completed the process | created, allow the operator to do it their own way and see how long it took them to
complete each stage and look at what they do different to the process I put in place, look to see if they do two
stages in one which could cut down steps.

4.7 Note the differences between my process and their process, if improvements can be seen make adjustments to the
structions and make them better
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Stage 5: Implement into production

5.1 From the feedback and findings from doing the pilot run make changes to the instru
more efficient and try and streamline the steps. The operator will ive feedback on the previous steps
and see what they would recommend and what information does or does't need to be included.

5.2 Speak to production team about introducing the process into the production line, need to speak to them about
‘whether it will be possible to get the monitors on the lines one for every operator. Would speak to the production
team about closing parts of the line production section at a time 5o that the monitors can be installed with s little
disruption as possible.

5:3 Order and install the touch screen monitors on to fine wil have to request a ticket with the facilties team to come
and install the monitors onto the work benches, this could be a couple of davs work due to the high number of
monitors which would be required. So each part of the lines will have to be put on hold for a short period of time

5.4 Internal documentation to be sorted, would be forms such as EPS being updated and SOP's created on how to use
the touch screen monitors, these all need to be added into the system because if the company was to be audited
they would pick up on these not being put in place.

5.5 Internal training for the operators will be key, the actual use of the touch screen monitor wouldn't be a problem for
them to use the training will be short just to tell them how to open and close the instructions up on the tablet and
on to the 3Dvia player, the training willjust run through what the software s actually capable of too.

5.6 The next stage would then be to allow the designers to create the working instructions and have them approved by
the manufacturing engineers and then be released on to the $ drive ready for the operators to open on their touch
Screen monitors and assemble to productions.
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