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Executive Summary
For this project, steel sheet samples were taken in laminated form that have been returned by customers due to complaints and put them through the Zwick tensile testing machine for results. The zwick tensile testing machine tests mechanical properties of steel samples in a ‘dog-bone’ shape by having the placed in racks to be picked by a robotic arm to then be gauged and held between 2 grip locks from top to bottom. The Grip locks then move away from each other exerting more force as the procedure goes on, until the sample is broken and torn apart. Whilst this happens the machine records data to determine the mechanical properties. The samples are called tensiles because the relation to tension and its capability of being drawn or stretched, and the machine tests for its tensile capability. We know all this from the reliability of the zwick company that designs these machines “A tensile tester also known as a pull tester or universal testing machine (UTM) , is an electromechanical test system that applies a tensile (pull) force to a material to determine the tensile strength and deformation behaviour until break.” -Tensile Testing: Machine and Tester.
The laminated steel samples mean that they are coated in a thin plastic film. This layer increases the thickness of the samples. The layer of laminate on the samples doesn’t add to its tensile strength but adds a false thickness which the machine reads, and this causes interference and inaccuracy in the tensile test results because the machine takes the thickness into account to produce the tensile properties and data. By using a mathematical formula and obtaining the true gauge of the steel samples (without the laminate layer), and the true tensile properties can be worked out as if it was in normal form before lamination. By going through this process, steel samples were obtained, punched out in ‘dog-bone’ shaped tensiles from the samples, pulled through the zwick machine, and the layer of laminate is removed from the used broken tensile samples to obtain the gauge of the samples. After relating back to the formula with this new information and results that considers the laminate, then accurate results can be produced.
The background behind the formula is that, when we were testing samples in laminate form for certain customers, we were getting results which were out of specification on the tensile testing machine. So, to ensure that we could produce accurate and reliable results to prove that our product met the specification standards, a formula was used to rectify the false results. To prove that the formula works, we sampled the same coil from which the sample came from before it was laminated. This way we could test both the laminated and unlaminated versions of the same samples used and compare the results of the laminated data after the use of the formula with the data from the normal unlaminated sample.
For the sample with laminate on, the true gauge is required along with the ultimate tensile strength to be used in the formula. This strength should be comparable to the strength given for the sample that had the laminate removed. These are two key forms of data to be used in the formula in order to work out the true tensile data.
After obtaining the results we can then make a have a greater understanding on the properties of the sample to be conveyed to the corresponding customer. The specific results we are interested in are the ultimate tensile strength (UTS) and the lower yield strength (Rel) along with calculated force. “Tensile testing is a destructive test process that provides information about the tensile strength, yield strength, and ductility of the metallic material.” - Sciencedirect.com. (2019). 
Laminated tensile results were collected and processed by Nigel Jenkins to produce the true tensile results, however I collected the unlaminated tensile results to match with Nigel’s results. The advantages of working as a group is that you can avoid errors when collecting results because more people will be able to spot any mistakes or errors in the results.	
Personal work objectives are set in different ways by the line manager along with the guidance of SWP’s (safe working procedures) and communicated roles given down team leaders. The process of completing a project within TATA involves creating an A3 project planner which is a great way of establishing the objectives in a project along with appointed roles and a schedule to adhere to. The chain of command for my project would be the approval from my line manager (Daren John) down to my team leader (Tim Jones) and statistical specialist (Nigel Jenkins), the chain of command then follows down to technician (Gruff Saer) and myself to carry out the tasks for the project.
Scientific and technical knowledge is assessed to identify gaps in the understanding of workers by people link online courses to answer questions and to score as much as they can to show that they are competent and trained properly for the potential risks and hypothetical scenarios. These types of online courses are a great way to address identified gaps in technical knowledge as the course will produce a score showing where you understood the answers correctly and where you failed to understand certain aspects or procedures. This will give managers an idea of where more focus and development are required.
Aim
For this project my aim was to prove that the formula used on the tensile data of the laminated samples worked to rectify the results and give the true tensile data. I would prove this with the comparison of the tensile data from the unlaminated samples and the new data from the formula. By comparing the data, I can show that the results are reliable and accurate. 
The best way to prove this, is to test the same sample with film on and off. For the sample with film on recalculate the cross-sectional area for steel only and recalculate strength. This recalculated strength should be comparable to the strength given for the sample that had the laminate removed. This adds value to TATA’s aims and goals because it strengthens the reliability of the formula that we use to obtain results.
The aim of this report on the other hand is to evaluate the project and its method of management to effectively carry out tasks and work as a team. It’s important to discuss different management techniques and their effectiveness along with their faults too. This is where reflecting on the project comes into play as you must way up advantages and disadvantages which helps gain focus on whether the system of management works best for the certain project and its team workers. In addition to this, its important to discuss management-based issues and various other problem-solving techniques and theories that were used to work at an optimal rate with succession


Meetings with my line manager has given me a clear understanding of what tasks to carry out and how to do so. I was told to obtain samples and go through the step-by-step phases of prepping them and testing them along with laminate removal to obtain the data we need to come to a conclusion along with conversing with different people and getting there help and opinion for certain tasks.
The various people who worked on this project were me, Tim jones (team leader) who was primarily helping with guidance and operation. Gruff Saer who helped obtain and prepare samples to go on the tensile testing machine. Nigel Jenkins who played a big role with giving us the desired formula we needed to use with the original (laminated) test results to produce the rectified results, which was crucial to the entire project. 
Resources and requirements
The various people who worked on this project were me (apprentice), Tim jones (team leader) who was primarily helping with guidance and operation. Gruff Saer (lab technician) who helped obtain and prepare samples to go on the tensile testing machine. Nigel Jenkins (specialist) who played a big role with giving us the desired formula we needed to use with the original (laminated) test results to produce the rectified results, which was crucial to the entire project. The project was given down from our line manager (Daren John) where his role was mainly management of the team workers and making sure we worked within the desired time-scale, whilst completing tasks along the way.
Other resources that were required for this project included PPE (personal protective equipment) along with equipment such as the zwick tensile testing machine, my PC, the fume cupboard and the continuity tester. Certain chemicals were used to remove the laminate like high strength oxytol.
Meeting with my line manager has given me a clear understanding of what I must do. I was told to obtain samples and go through the step-by-step phases of prepping them and testing them along with laminate removal to obtain the data we need to come to a conclusion along with conversing with different people and getting there help and opinion for certain tasks.

Gantt chart and project plan
A Gantt chart is a good way to illustrate and visualise the schedule of the project. Showing the activities of the project and the completion to do so within the target timescale. This is beneficial as it helps manage the project as a whole and its expectation from the team workers, as its said“A key benefit of a Gantt chart is its ability to show a top-line perspective of a project. Gantt charts help workers and managers track tasks; managers can also use them to allocate resources wisely in order to finish a project.” - Ramos, D. (2021). 
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Progress management
You can manage progress against certain objectives and tasks with the use of a Gantt chart.  Testing and reporting results must be signed off on the sheet. This sheet helps determine whether someone is trained to the proper standards required to carry out certain objectives.  Updates and new accomplishments added to the sheets are also brought up in progress reviews to ensure that the This is also a good way of identifying whether the development activities have contributed to the project.

Communication
“Good communication is an important component in project management, allowing projects to progress smoothly and on time. It ensures team members are aligned on project goals and understand exactly what’s expected of them. It also helps build trust so everyone works better together from project start to finish.” - Indeed Career Guide. (n.d.).
Good communication and a clear line of feedback is crucial to a successful project; however, this was a challenge considering that the project was carried out during the covid pandemic. As a result of this pandemic, we were unable to have 1-1 reviews with managers or even group meetings in person, but this issue was mostly solved with the use of online meeting via Microsoft teams like a lot of other businesses and organisations.  

Health and safety
Whilst conducting the procedures it’s important to have a safe working procedure in place, therefore it’s important to be accompanied by someone experienced if unfamiliar with the task. It’s also highly important that you are equipped with the right PPE (personal protective equipment) in order to eliminate any risks whilst conducting the procedure. You must wear gloves, safety goggles, lab coat and industrial uniform when conducting this procedure. There is a risk of cutting yourself when handling the tensile samples, therefore you must always wear gloves. In addition to this you can also burn your skin with the oxytol, which is corrosive and hazardous, so it’s important again to be wearing PPE. The importance of health and safety has always been a big part of the organisation and the projects as highlighted by the health and safety act “The Health and Safety at Work etc Act 1974 is the primary piece of legislation covering occupational health and safety in Great Britain. It's sometimes referred to as HSWA, the HSW Act, the 1974 Act or HASAWA.”  - www.hse.gov.uk. (n.d.). 
Risk assessment
For the risk assessment I used the 1-minute risk assessment booklets for almost every task, you can use it before conducting any activities, to ensure that you are aware of the risks that come with a given task. The risks could be operational, financial or strategic, so the methods would involve 1-minute risk assessments and safe working procedures. The risk assessment questions are a good way of running through the potential hazards that may come with each task. We also used a safe working procedure (SWP) document for tensile testing with the tensile testing machine, the SWP has the basic safety procedures of wearing PPE and checking for any sharp samples and working with plenty of space. There’s another SWP for the removal of the laminate with the use of oxytol, which is corrosive. It highlights PPE again, and to work within a fume cupboard along with caution for the hotplate that’s used in the method. By following SWP’s and risk assessments we can avoid any accidents during this method.
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The Process
1. To begin the process, the laminated steel samples from customers that needed to be tested were taken and samples were then punched out by the power press in order to produce ‘dog-bone’ tensile samples to be used on the Zwick machine.
2. The laminated tensile samples were then labelled and transported to the Zwick lab to be placed on the tensile testing machine so that tensile results could be obtained with regards to proof (the point of force applied where the sample loses its elasticity and begins to deform),  r values (the amount of reduction in the width of the sample as it’s drawn by the zwick machine) , and elongation (the degree to which the sample may be bent, stretched, or compressed before it ruptures. It is a point between tensile strength and yield strength and is expressed as a percentage of the original length). 
3. The figures and results produced from the tensile test represent certain properties of the given samples to help better understand what problems may be present with different samples. In addition to getting tensile results it must then relate back to a formula to obtain the correct properties of the laminated samples; however, the gauge of samples would first need to be obtained so that they can be used in the formula.
4. To obtain the gauge of the tensile samples, they were placed in high strength oxytol on a hotplate. Oxytol is a corrosive liquid substance that removes the laminated layer of the samples, it’s composed of Butyric anhydride, deionised water and Sodium hydroxide. Oxytol is very effective when hot so it’s placed into a tray on the hotplate, so that all of the laminated layer is removed. This is part of the process is done within a fume cupboard.
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5. After 10 minutes of complete submersion within the hot oxytol, the samples are picked out with a magnet and washed off with running water, and then dried with paper towels. Once all the excess layer is wiped off, it’s checked to see if the laminate has been completely removed. We do this by using a continuity tester, which is an item of electrical test equipment used to determine if an electrical path can be established between two points; that is if an electrical circuit can be made. If an electrical path is present, the device makes a sharp loud noise, however if there’s no sound at all, it shows that the laminate is still on blocking the electrical path between the sample and device.
6. After ensuring that the layer of laminate had been removed, the samples were gauged using a micrometre to obtain the thickness in milometers, which would then allow you to work out the true tensile test results with the use of the formula.  


Formula
To monitor laminate material with the polymer on we then need to correct later for the true cross-sectional area by gauging a sample on the bar after laminate removal and recalculating the results. The assumption is the laminate offers little or nothing to the strength and it is purely the steel we need to examine. The main properties of interest are for the UTS  “The UTS is the maximum stress that a specimen is exposed to during testing. This may differ from the specimen's strength when breaking depending on if it is brittle, ductile or has properties of both.” – 
TWI (2019). 
The other property of interest is the yield stress (proof) “ the minimum stress at which a solid will undergo permanent deformation or plastic flow without a significant increase in the load or external force.” - Britannica. (2019).These 2 properties are used in the formula below.
· Firstly, you need to find what the force (load) was measured at the Proof Stress and Ultimate Tensile Strength.

· Force = Proof Strength X (actual cross-sectional area for the Zwick) = PS x (width measurement (around 25mm) x Zwick Measured Gauge)

· Do this for Proof Stress and UTS

· Correct for gauge with measured gauge

· New PS/UTS = Force (from first equation) / (new cross-sectional area) = Force / (width measurement from Zwick x Measured gauge from micrometre on area where laminate removed)

[image: ]Laminated Tensiles Results-collected by Nigel Jekins

Unlaminated Tensile results- collected by myself 
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Discussion
As you can see from above, these are the results that would be obtained and processed with the formula to produce the new calculated tensile results. The results are put onto a spreadsheet with original results on the left along with the date and time they were generated. The spreadsheet also shows the gauge of the different samples and the desired statistical information the right, listed in line with the original set of data to easily compare the data. 
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This is the proof data for the original laminated tensiles, with most of the proof range being 256-264.
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This is the new tensile results after removing the laminated layer, as you can see when we compare the results without laminated layer, you can see that the proof range has increased with a range of 319-337. We know the plastic laminate film adds nothing to the strength and that the steel is the only component which effects the strength properties (proof/rel). So, when testing with the film on we have a false thickness measurement due to the laminate layer and have to take this into account when recalculating the new cross-sectional.
When comparing the data of the laminated and unlaminated you can see that the Rel and R-max (ultimate tensile strength) columns for both sets of data match up and are almost identical. There’s real difference in those tensile data which shows the formula has worked to provide true tensile properties when in laminated form. This subsequently shows that my aim was achieved by this method.



	Calculated Rel column for laminated tensiles 
(N/mm2)
	Zwick data Rel column for unlaminated results
(N/mm2)

	333
	333

	325
	325

	322
	322

	320
	320

	327
	327

	324
	324

	329
	329

	319
	319

	334
	334

	337
	337




Methods of management-based issues
With the use of different project management techniques, they help guide your team workers and allow the project to move forward through the various tasks and requirements. In addition to this the certain management styles help set an atmosphere and work rate to adhere to, so everyone knows their roles and duties.
There are many issues that come into play when carrying out projects, where certain methodologies are required to ensure that these tasks and projects are carried out in the most beneficial way possible for the project itself and the team members working within it. 
[image: Risk map providing analysis of the impact and likelihood of a risk occurring.]
Finance. (2018)
Here’s an example of a risk map where certain tasks would plot on the map depending on the risk involved in the task and the likelihood. Obviously, you would aim to carry out all tasks in the bottom left corner of the chart. For example, when operating on the zwick tensile machine, this would fall in the low impact and likelihood of injury and risk due to the machine having a guard to stop arms getting in the way of the clamps that would test the tensile samples.
Another management style that worked quite well for the project was the waterfall management which is defined as “straightforward, linear system in which a project is divided into distinct phases, and the next phase cannot begin until the prior one is complete. The process and each team member’s responsibilities are clearly defined and mapped out from the beginning; they are not expected to change over the lifespan of the project.” Business News Daily. (n.d.).  The Waterfall management style works best for this project because it brings focus and diligence to the current task in hand rather than rushing and moving through the tasks half-heartedly, where errors and mistakes can occur.  With the use of the waterfall management technique it gives everyone time fixed goal and task, so that the project is completed successfully with the desired time-scale.
[image: Stages of Waterfall] Smartsheet (2019)
The main phases of the waterfall management are:
· Conception: Where the foundation and reality of the project come alive, by evaluating the cost, background, and necessity of the Project. This creativity allows the focus for objectives, scope and goals. For this laminated tensile project, the conception came from the line manager and was discussed and outlined from the top down to the team workers. The discussion mainly involved the importance of being able to use the formula to work out tensile properties and show repeatability.

· Requirements: where we investigate the resources of the projects, and how realistic are the goals and design of the project. The main requirements and resources were me (apprentice), Tim jones (team leader) who was primarily helping with guidance and operation. Gruff Saer (lab technician) who helped obtain and prepare samples to go on the tensile testing machine. Nigel Jenkins (specialist) who played a big role with giving us the desired formula we needed to use with the original (laminated) test results to produce the rectified results, which was crucial to the entire project. The requirements were made clear by the line manager who drove the project forward making sure we were working through the tasks of the project and knew how to do so correctly.
· Design: The main part of the design is visualised and made clear with a Gantt chart, once everything is in place, we then discuss everyone’s roles and duties along with the timescale we’re working within. This design for the project came together with group discussions and teams’ meetings.
· Implementation: This is where the project begins, and the team members begin the process and action where the team members simultaneously work towards the goals with the drive of managers from the top down, ensuring a consistent and successful progression.
· Verification: We can verify the project with 1-1 reviews with the line manager to make sure the objectives are completed with the requirements met. For example, a lot of verification and satisfaction came from the testing and being able to show our tensile properties when comparing the zwick machine tensile results and the calculated tensile results with the use of the formula. 
· Maintenance: With the use of the formula and verification, we can use the learnings and achievements of the project to maintain the system of calculating laminated tensile results which strengthens the reliability and trust within the current system thanks to the project and conclusions.

Advantages and Disadvantages


The advantages of the waterfall management are that there’s an early establishment of requirements which are fulfilled early with the group project leaving us enough time to focus on the timescale and the tasks in hand. In addition to this, it also is a great way to define the resources used and match them where they’re applicable to a certain task within the project. Another advantage would of this method would also be how easy it is understanding the objective due to the emphasis it puts on design and the communication around it along with time, and requirements. This also helps measure our progress and outline the project status with regards to the working schedule and plan.

The disadvantages of the waterfall management are that it doesn’t apply very well if the goals or requirements change within the project after some time, as the original goals and plan are fixed within the design and to change this would likely cause confusion and doubt in the project itself. Another disadvantage of this method is that it could be considered demanding and requires a meticulous design to achieve the set objectives, which can put pressure on some individuals working on the project to meet the deadline of some tasks or to even work beyond their capabilities. In addition to this, this method doesn’t work for projects that would be rushed or short of time due its design span out for lengthy periods of months.

Democratic management style
The democratic style of management was also used within the project, where it brought opportunity for the employees to discuss their feedback to the project when decisions and designs, however the line manager would make the final decision, but it makes the process more progressive and diverse when there is more of a discussion. Communication is able to travel both ways from the top and the bottom, which in turn increases the cohesiveness within the project. The main form of this management method that worked well was the consultative management where the line managers would consistently and positively ask the thoughts and opinions with encouragement, in an attempt to understand their viewpoint. The feedback works well for the managers as most of the team members have good a good background and understanding in the specialised field on the project, for example the tensile testing nature and properties.
Advantages and disadvantages
The advantages of the consultive style are that it encourages a deeper bond between staff and management and builds trust within teams. As a result of this its also causes management to grow and develop as both managers and individual workers learn from each other through the process of discussion. In addition to this it promotes innovation and makes it easier to overcome certain issues and problem solve - "This style should be used when managing teams with specialized skills or when the manager does not have as much experience with the subject as the team does." - Valamis. (n.d.)


The disadvantages of this consultive style are that it requires a lot of meetings and discussions which can interfere with some of the tasks and delay the timescale of the project. In addition to this, the method does not suit managers which aren’t skilled in the aspect of time management and working within a timescale. 

Conclusion and reflection
The process and the project was a very useful way of obtaining accurate tensile results, so that the business can decide on what happens to the original coil or convey the results to customers. The process was straight forward. My conclusion is that the formula is a very useful, effective, and reliable way of obtaining vital tensile information for the customers and the organisation. When comparing on how the project ran from the original pre-established plan, there were some slight differences. If I could improve the project or suggest anything to assist future projects similar to this, then I would say to repeat collecting data of the same samples and I would test more samples and test the samples several times to strengthen and back up my results and conclusion.
Furthermore, this report is a perfect example of why effective communication is important when conducting scientific or technical activities. The process relies heavily on regular communication down the managing chain of command, from line managers to team leaders to apprentices/technicians with having to show competency and development through online courses and review meetings and providing risk assessment before beginning any task. The standards to which the procedure should be done are also communicated effectively with the SWP’s of tasks showing simple but sensible ways of completing tasks. The most important example of effective communication is where the tensile test results are obtained after the formula and must then be shared amongst the managers of the department who will ultimately decide what happens to the original samples that they correspond to.
This project also concludes that the results and data both from laminated and unlaminated tensiles are successfully compared and shows the formula is accurate. This is proved with the test data of the zwick tensile testing machine that was taken place on the exact same samples used for the laminated tensiles. When you compare the zwick data of the Rel column, it matches the calculated data. The comparison in both data and the calculated data shows that the formula does produce reliable and accurate results.
When reflecting on the styles of management that was used to set the foundation of the project and successfully drive the team and implement discussion and voice different opinions. The waterfall management along with the democratic system worked very well for the type of team members and manager, allowing everyone to work to their own capabilities and roles clearly. In addition to this, the focus and emphasis on carrying out one objective at a time within the time scale ensured the project could move forward consistently and any problems could be overcome with the leadership of management and the contribution of team members. The only main issue with this style of management is that the project was  not part of our routine work so it could sometimes be difficult to manage company work time and ensuring that tasks and targets were achieved within the desired timescale. 
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Discussion and design for the project

Feedback and meetings on roles and competency for the project

Carry out a risk assessment

Obtain customer complaint samples that have a laminated layer

The laminated steel samples will then be punched out by the power press in order to 

produce ‘dog-bone’ tensile samples to be used on the Zwick machine.

laminated tensile samples will then be labelled and transported to the Zwick lab to be 

placed on the tensile testing machine so that we can obtain tensile results.

place tested samples in oxatol so that the layer of laminate is removed

Gauge the samples after removing lamiante layer

obtain the unlaminated version of the tensile samples

test the unlaminated samples on the tensile testing machine

Use the formula to work out true tensile properties of the laminated tensile properties

Compare the tensile data of laminated and unlaminated tensiles

=

=

Feburary (2021) - May (2021)

Time sclae

laminated tensilies project

26/04/2021 03/05/2021 10/05/2021 17/05/2021 24/05/2021 31/05/2021 15/03/2021 22/03/2021 29/03/2021 05/04/2021 12/04/2021 19/04/2021 01/02/2021 08/02/2021 15/02/2021 22/02/2021 01/03/2021 08/03/2021

Tasks

Completion

Target
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