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This document will outline the various aspects involved with developing the ‘Automated Latch Test Bench’. 
When designing and manufacturing aircraft seats, many different types of latches are required throughout the build of the seat. These latches need to be tested to ensure they last the time the company guarantees to the customers. The issue currently, is that the current test set up can only test 2 latches at a time. The issue with this, is that it can take up to 2 months to test a batch of latches. 
The reason for completing this project, is to produce a test setup that can reduce the time it takes to test a batch of latches. This can be done by testing more latches at a single time. The goal is to reduce the time it takes by 30%. 
With current systems already available on site, the real-world simulation of the latches is lost, with a more static and gentle movement. This is an issue as the latches aren’t being tested as they would be used in real-world applications, which needs to be addressed in this project. 
The bulk if this project will be using Electrical Engineering, which is the field the majority of the research and designing will be conducted in. This project will consist of knowledge in Low Voltage Systems, PLCs (both implementing and programming), and using CAD systems (Catia V5).   
At the end of the project, the ideal scenario would be to have a fully functioning test rig capable of testing multiple latches (4 or more), whilst testing them closer to their real-world application. 
[bookmark: _GoBack]

[bookmark: _Toc102462237]2. Aims & Objectives
[bookmark: _Toc102462238]2.1 Performance 
· Must support testing 4 latches at a single time. 
· Must operate in a controlled manner, to prevent damage and over pressing the latches. 
· Must support fail safes within program and hardwired into the test setup itself. 
· Must support different variations of latches.  
· Must contain indication LEDs to identify issues or end of cycles. 
[bookmark: _Toc102462239]2.2 Quantity and Cost 
· Only 1 test set up required, however, 4 or more cams required by manufacturing. 
· No budget has been given for this project, however, manufacturing the cams will cost the company roughly £350, taking into account, the operators’ wages, time, electricity and materials. 
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· Product will be used in Test and Development facility. 
· For indoor use only.
· Operate at room temperature ideally. 
[bookmark: _Toc102462241]2.4 Manufacturing 
· Everything that will be used on this project is already available or will be manufactured in house. 
· The PLC is already available.
· Cams will need to be manufactured; however, these will be made in house down in the machine shop. 
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[bookmark: _Toc102462243]3.1 Outline of developmental method
A method of developing this project is required, so a plan of action can be put in place which will allow for tracking of progress of the project. 
Firstly, data of various latches needs to be collected about the latching distances of the various latches. The data taken from these latches will be evaluated to determine the profile of the cam. This evaluation will be conducted using an excel spreadsheet, and a radial graph to determine the profile of the cam. 
Once the profile of the cam has been determined, Catia V5 CAD software will be used to model the final profile of the cam. This will give an accurate representation of the what the cam will look like.  Also, other parameters can be thought about for the fixation method, such as the size of the through hole for the camshaft. This can also be modelled with the number of cam followers, which can be used to determine the size of the cam shaft and how big the test bench is roughly going to be. 
Prototypes of the cam will then be made, by using the model to 3D print a prototype. This can be tested to ensure the profile of the cam is having the desired effect on the latches. Once the profile of the cam has been proven, the final article can be machined from aluminium down the Manufacturing Unit using CNC machines. 
The test bench will then be assembled, fixing down the cam shaft, will all the various inputs and outputs, such as [1]sensors and relays. 
From this, the program will need to be developed for the [2]PLC. This will ‘control’ the test rig and will carry out the operations of the test required. 
Finally, the test of the latches can be conducted, with their performance being monitored every 5,000 cycles or so. This will allow the company to give the customers a lifespan guarantee of the latches. 
[bookmark: _Toc102462244]3.2 Data Collection
Various types of data will need to be collected during the project. 
First, data of various latches will need to be collected, for example, the travel distance of the latches. This is required to determine the profile of the Cam that will engaging the latches. This will be collected by measuring various latch travel distances, and an average taken of these to develop the cam profile. This will most likely be plotted onto an excel spreadsheet, and a radial graph will determine the profile of the cam. 
There will also be also other forms of data collection, such as the sensor positions, and their distance with relation to detection of latch engagement. This will be collected more through trial and error. The specification of the sensor will be checked to get a baseline distance for the position of the sensor, with trial and error to ‘fine tune’ the sensor position. 
Data will be collected for the material to be used for the cam. This will be done by trialling various materials, such as aluminium, nylon etc. Samples of these materials will be used to test the functionality of each material, whilst these tests will also be testing the status of the test rig. 
There will then be data collection for the lifespan of the latches themselves. Counters programmed into the test rig will monitor how many cycles the latches have undertaken. This can determine; if the latches are operating as expected, but also if the test rig is ‘overworking’ the latches i.e. putting too much stress on the latches whilst in operation. 
[bookmark: _Toc102462245]3.3 Data Evaluation
Data will be evaluated to produce the profile of the cams that will be used to engage and disengage the latches. The data taken from latching distances of various latches will be evaluated and placed into an excel spreadsheet, which will produce the profile of the cams. 
Data will be evaluated with the positioning of the sensors for monitoring the latches. This will be done by trial and error and simulating the test for 2 or 3 cycles to ensure that everything is positioned correctly. This also applies to the program for the PLC, to ensure the internal timers are set the correct settings, the counters are monitoring at the correct points, and that all the safety features are working correctly. 
Once the test rig is in operation, there will also be data to evaluate of the latch’s performance, ensuring the test rig isn’t putting the latches under any unnecessary strain, reducing the lifespan of the latches. This is important to ensure that results gathered from the test is accurate to how the latches will perform in service. 
[bookmark: _Toc102462246]3.4 Risks & Limitations
There are some risks and limitations with conducting this project. The first risk is developing this project, and it not having the desired effect on the sustainability of the latch testing required. This project might ‘overcomplicate’ this test, without a big enough benefit to justify this method of testing. 
Limitations involved with this project would be knowledge in programming PLCs. As this program will be fairly complicated, on fairly new software, there will be a learning curve with the language used on the programming software. However, this is outweighed by the availability of expert knowledge on site from technicians using this software every day.
Other limitations will include availability of components required. These components may already be in use on other test rigs. If anything is needed to be purchased, there will be a lead time on these components being delivered, which may not arrive in time, depending on stock and availability on these components from suppliers. This is even more prominent due to the effects of COVID on the economy which are still being felt.  
[bookmark: _Toc102462247]3.5 Ethical Issues
[bookmark: _Toc102462248]3.5.1 Company Time 
Although the project benefits the company, there are aspects that are not required for work, such as producing certain documentation, but are required for the course. This provides a dilemma as the aspects that are not related to work, will have to be completed a free time, as in the eyes of the company, day to day tasks will take priority over course work. 
[bookmark: _Toc102462249]3.5.2 Accountability
[3]Another ethical issue could arise when problems are encountered during the course of developing the project. If problems are encountered, then it’s the responsibility of the project lead to admit and except that problems have been found, and to not pass the blame onto any colleagues who have assisted in the development. 
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Various resources will be required throughout the duration of the project. These resources will be used for various aspects of the project, such as for the research side of the project, designing of the cam followers, and assembling the test rig. 
[bookmark: _Toc102462252]4.1.1 Physical Resources
The physical resources required are as follows. 
· Company standard documentation 
· Omron PLC documentation
· Company report templates 
· Component datasheets 
Company Standard Documentation 
Company standards will be followed to ensure the project is completed to a standard the company expects. This will outline the basic health and safety standards that will need to be followed to ensure everyone involved in this project is operating in a safe manner. This will include standards that involve wearing PPE, which also include ensuring COVID protocols are followed when working closely to another colleague. This will also outline how the results from the test rig need to be recorded and the format this needs to be presented in. 
Omron PLC Documentation 
The PLCs used onsite are [2]Omron PLCs, that will come with a datasheet provided. This will outline the operating voltages, the number of inputs and outputs, and the capabilities of inputs and outputs that can be connected to the PLC. A range of inputs of various types of [1]sensors can be connected to the PLC, along with various outputs such as indication lights, counters, relays, solenoids etc. This is useful as it will allow for multiple methods of achieving the same goal. 
Company Report Templates
A report will be needed to showcase the results and the outcome of not only the results of the latches and how they performed, but the outcome of the project itself, to determine if the project was a success. Templates for these reports are available on the work base digital library. These will also give an indication of what it expected inside the report. 
Component Datasheets 
Datasheets for components such as sensors will be used as baseline for the positions of the sensors on the test rig. The datasheet will identify the ranges that the sensors perform best at. 
These datasheets will also identify the operating voltages and current draws of the various components. These values can also be used to identify any components are equipment that is required that wasn’t already thought of. 



[bookmark: _Toc102462253]4.1.2 Human Resources
· Expert knowledge
· Funding to approved from HR
Expert Knowledge
Expert knowledge will be used when programming the PLC is required. This will be required due to a lack of experience using Omron PLCs. Technicians onsite will be used for guidance with setting up the PLC and programming the PLC. Technicians input will also be considered for manufacturing the cams as they will need to be manufactured using a CNC machine. As these machines are dangerous, and require training to use them, this section of the project will need to be completed by colleague trained and qualified to operate such machinery. 
Funding Approval
Before the project can go ahead, first it needs to be approved by the head of the department that it is going to benefit (Test and Development Department). Any funding for the project will need to be approved by the HR department, who will require clarity as to why the funding is required, and where the funding is going to be used. For small requirements, such as cable, won’t be scrutinised, however, but for more expensive purchases, such as motors, PLCs and sensors, these will be scrutinised more closely. 
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· Internet 
· IEEE Xplore Database 
· UWTSD Library 
· Previous Examples
Internet 
The internet will be used to research the components required. This will include prices of components, stock, and delivery times of the components. 
The internet will also be used to research materials which can be used for the cams, to research the characteristics of various materials, and the advantages in relation to cost of the materials. 
IEEE Xplore Database 
IEEE Xplore datasheet will be used to find reliable sources of information in relation to the project. For example, to read up about PLC programming techniques, and how to achieve specific requirements for the test rig. There also maybe student papers written on a project similar, or with similar techniques used to achieve similar targets and requirements. 
UWTSD Library 
UWTSD Library again would be used to read up on information related to the project. 
Previous Examples
Previous examples will be a great resource for developing this project, as issue can be designed out of the test rig and can be thought of before the first test rig has been built. This will also identify techniques which have already been used that work well, which can be implemented into the design of the test rig. All this data should in theory reduce the number of prototypes, as a rough idea of what to include and what not to include will already be in the first design of the test rig. 
Ryan Stapleton	Research Methods 	Project Proposal

[bookmark: _Toc102462255]4.2 Gantt Chart
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[bookmark: _Toc102462225]Figure 1- Gantt Chart Example
[4]Above is an example of a Gantt chart for this project. This is useful tool to use for planning of key events throughout the project, and tracking the progress of these events, to ensure the project is running on schedule. The dates on this Gantt chart are likely to change, as the official starting dates for the project have not been disclosed at the time of writing this. 
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