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The Commissioning of a new Zwick Tensile Tensile Machine for Trostre Steel Works
Introduction 
The tensile machine that Trostre Steel Works, Llanelli had until recently, was old, was continuously breaking down and required regular attention from specialised engineers which was a costly dilemma. In addition to these issues, the fact that the machine was then out of service caused significant losses to the company, as well as a knock on effect on stakeholder expectations. With this in mind, the machine therefore became unreliable and impossible to predict when required orders and deadlines could to be met. 
What is a tensile machine and what is its purpose?
According to Instron (no date), a tensile machine ‘performs the most fundamental and common types of mechanical testing’ (Instron, no date, no page).  They go on to say that ‘a tensile test applies tensile (pulling) force to a material and measures the specimen's response to the stress. By doing this, tensile tests determine how strong a material is and how much it can elongate’ (Instron, no date, no page). Similarly, the company Zwick/Roell states that ‘a tensile tester is a machine used to determine a material’s strength and deformation behaviour until break’ (Zwick/Roell, 2002, no page). (Appendix 1) 
Tata Steel has therefore recently purchased a new tensile machine from a company in Germany called Zwick/Roell. This process required the actual building of the machine in Germany and the subsequent installation of the new tensile machine at the Llanelli plant. 
This project is based upon a round robin test being conducted. This process involves comparing tensile results from two tensile machines: the old Zwick/Roell machine at Trostre, and the newly purchased Zwick/Roell tensile machine which was located at the German factory during the initial testing period of this project. The project was planned over a four-month period during which time, different management strategies were considered in order to determine which of these would be the most effective for this project. 
The round robin testing included ninety tensiles from twenty-one different tempers. Tempers are labelled differently depending on its material properties (Appendix 2). The table contains different material properties that Trostre Steel Works produces. This list goes from the softest to the hardest properties. Thirty tensiles were pulled on the old tensile machine at Trostre Steel Works, Llanelli and thirty were pulled on the new tensile machine in Germany and lastly thirty were pulled on the new tensile machine after installation at Trostre.



Aim 
The aim of this project was to coomission the new tensile machine, in order to do that, we needed to have an accurate tensile result and within the specification between the old and new machine. The data was gathered from numerous samples from the Tata Steel plant and from the Zwick Factory in Germany. In order for this project to be successful, specific components were considered such as deciding on the most appropriate management style, organisational style and methodology to be implemented, in the hope that the processes selected could lead to a successful conclusion.  
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(Source: Gantt Chart, 2022)

A Gantt chart will be used in this project, as seen above, in order to track schedules, timescales, specific phases and tasks throughout this project.  As you can see from the chart, the yellow shaded bars indicate the planned timescale, and the green shaded bars outline the actual progress and timeline. 

 


Planning and Methodology
For this project, many factors were carefully considered from the onset in terms of the project management. These included; 
- Budget 
- Management styles, the team and communication 
- Timescale
- Methodologies 
- SMART Objectives
Investopedia (no date, no page) suggests that ‘setting a budget that includes sufficient funds to keep the project within budget even in the face of unexpected contingencies’... and ensuring that ‘the project manager also makes sure the team has the resources it needs, to build, test, and deploy a software product’ are key for successful outcomes (Investopedia, 2021, no page). Using this guidance, the fundamental aim of the project was to have a successful outcome with final tensile results corresponding with Euro-norm specifications.
The budgeted cost of the project was £5,000, which included all of the samples that would be required for the project, the electricity, Personal Protective Equipment (PPE) for every employee handling steel samples and finally shipping costs to cover the delivery of the tensiles to Germany. The time scale set for the project was four months, which was hoped would be enough time to complete the project. However, this prediction was impacted upon immediately due to COVID-19 restrictions and the delivery of the new tensile machine from Germany was delayed by two months. 
A consideration of Request for Proposal (RFP) was made by Tata Steel, a process whereby the company announces the project, giving a presentation and then solicits bids from professional contractors to complete it. The advantage of doing an RFP is that ‘it announces that a project is proceeding and opens the door to qualified candidates who can get the job done’ (Investopedia, no date, no page). However, it was decided that this would not be a contract that would be applied for in this instance as it was felt that there was enough capability and knowledge within the team at Trostre to complete the task. This would also have resulted in the cost of the project increasing significantly due to bringing in external professional contractors to carry out the work which was not suitable for the company. 
In addition to the budget, there were additional multiple factors to consider in the initial stages of this project. As an employee with around five years of experience in the steel industry at Trostre, this was the first time that overall responsibility had been given to oversee a project of this kind. This involved leading and managing a team of eight employees, who worked shifts over a twenty four hour running plant. This meant that seeing all team members at the same would not be feasible and that careful consideration would have to be given to ensure that all team members would be able to access meetings for most of the time during the four month period. A lack of experience in leading and managing a team led to carefully considering the most appropriate management style for this project given the tight timescale and budget (Appendix 3). 
According to Investopedia (2021, no page), management styles offer ‘ways in which a manager works to fulfil goals. Management styles include the way a manager plans, organizes, makes decisions, delegates, and manages their staff’ (Investopedia, 2021, no page).  Management styles vary and include a range of approaches and traits such as autocratic, which is characterised by individual control over decisions, the democratic style which considers the views of the team, where multiple people participate in the decision-making process and the Laissez-faire style where projects are micromanaged, where managers do not get too involved and offer very little instruction or guidance (Northouse, 2016). All these styles have subtypes which have further different styles depending on the situation. 
From analysing these different management styles, the style chosen for this project was the autocratic management style, where ‘this type of management follows a top-down approach, with one-way communication from bosses to employees’ (Valamis, 2022, no page).  They go on to say that this type of management style is the most controlling out of the three styles. In an autocratic management style, the ‘employees are monitored closely as they perform within clearly defined perimeters…employees are not encouraged to ask questions, submit ideas, or share their thoughts on improving processes, and are in some cases actively discouraged from doing so’ (Valamis, 2022, no page). Similarly, the Economic Times (2022) state that this type of leadership style is only effective in organisations where the nature of the task requires quick thinking. Due to there being such a limited window of time for this project to be completed and with its success being paramount to the day-to-day operation of the department and the plant, it was believed that a more controlling approach was the most appropriate for this project. This was also to ensure that this project received the highest level of attention, in order to prevent as little error as possible so that the final outcome could be successful. It was clear that without any previous experience in leading a project of this nature that there would still be a heavy reliance on the overall Team Manager who oversaw the budget in this instance. 
When conducting this project, a structured management communication strategy was implemented which clearly demonstrated set targets, which were used almost as a checklist in order to work towards achieving the final outcomes. This involved providing a set of instructions to the employees on the operating line. This team retrieved samples of different tempers within a specific timeframe. It was crucial that clear instructions were provided to all employees within the department so that they would prepare and pull the tensile samples. It was vital that this involved as little error as possible as the cost of the machine is £400,000, therefore, the project must be conducted as efficiently and successfully as possible, avoiding any unnecessary risks through maintaining clear and effective communication. According to Markovic and Salazadeh (2018) ‘a manager must be an effective communicator and no organization can succeed or progress or build up reputation without effective communication skills’ (2018, p. 25). They also add that not communicating effectively almost always results in mismanagement of projects and ultimately poor business results (Markovic and Salazadah, 2018). It was therefore important that careful management strategies were implemented and maintained throughout the project in order to achieve successful results.  
During the time that the project was underway, it was ensured that regular checks were carried out with the workforce, with regular handovers at the beginning and end of shifts.   As the project progressed, further regular checks were maintained with the people within the team (Markovic and Omalaja, 2009). This was achieved through weekly meetings within the department as this helped to align the team with the ongoing tasks. In these meetings, the team also shared their thoughts and challenges which were key to understanding the potential risks, enabling measures to be put in place as a risk assessment to either prevent problems arising or foreseeing how issues could be resolved quickly. 
Hubbard and Bailey (2018), conducted a research project in order to establish whether hybrid meetings were useful within the modern workplace. Their research revealed that ‘that there is a significant diversity in formats and requirements for hybrid meetings in different working environments’ (2018, p. 61). They go on to say, ‘furthermore, hybrid meeting participants perceive and handle a range of both expected and emergent problems’ (2018, p.64). The results from this research project revealed that ‘while some problems can be attributed to difficulties or failures of technical infrastructure, others arise out of asymmetries of interaction and social and cultural context across the co-located and remote settings’ (Hubbard and Bailey, 2018, p. 72). From this research, these factors were considered carefully in the initial planning stage, and it was decided that the digital and traditional meetings would be used in order to communicate and re-group during the duration of this project in order to consider the range of different situations that may occur or arise during this time.  
According to Krzysztof (2020), ‘the basis for the operation of meetings in industry is their structuring, planning and evaluation in the context of the achievement of the goals set by the organiser (project owner) and assumptions of participants groups (stakeholders)’ (2020, p.24). With this in mind, it was important to ensure that any assumptions were clarified and that the conclusion of every meeting resulted in all team members being clear about their individual responsibilities to the project.  
During this project, using the technology available became an important factor as the majority of the meetings were carried out via Microsoft Teams during the COVID-19 period. This supports research by Martin (2019, no page) who stated that ‘by the end of 2020, forty one percent of organisations were expected to use Microsoft Teams globally. Martin (2019) referred to Tsai’s (2018) research which had included a survey of 901 participants/respondents from various industries, including manufacturing (Martin, 2019). Considering that this research was gathered before the pandemic, this evidence was now very useful, confirming that is was now an essential tool for instant communication, allowing all parties involved in the project to be able to join and participate in meetings, rather than having a limit to the capacity which would have resulted in some key team members not being able to attend and listen to up to date and ongoing developments. Further benefits were the inclusion and attendance of as many of the team members as possible in a safe and cost-effective way. For those working night shifts and being unable to attend, meetings could be recorded, and their feedback and any comments were written in the Teams chat so that all the team could contribute at any time. This resulted in crucial information being shared effectively, saving time, and reducing the risk of miscommunication. Implementing Microsoft Teams allowed for meetings to be scheduled on a weekly basis on the Teams calendar, reminding every individual in the team of forthcoming meetings. 
In terms of a timescale, the Gantt Chart, as seen on page 4 of this project, was utilised in order to keep the team on track. This was useful as it ‘uses graphical depiction of a project schedule…a type of bar chart showing the start and finish dates of a project's elements such as resources, planning and dependencies’ (Gantt, 2022). Tata Steel had also used this method for previous contracts, it was therefore a reliable method to enable careful monitoring of the project’s progress. 
Moving on to methodologies, there are numerous methodologies that were initially considered for this project. Asana (2022) explored these frameworks which included the Agile, Waterfall, SCRUM, Kanban, Scrumban, PRINCE2, Six Sigma, Critical path method (CPM), Critical chain project management (CCPM), Lean, Project management institute’s PMBOK Guide and finally the Extreme Programming (XP). Wider research on each of these led to a significantly better understanding of how each of the methodologies benefitted the effectiveness of project management. 
Sherman (2015) explored Project Management in depth and promoted the Waterfall methodology as an effective tool to be able to monitor the stages of a project. He went on to say that as this is a sequential approach it enables any project to be broken down into a sequence of tasks, which create phases which can be signed off when completed. Whilst a very formal process with significant finer detail linked to the tasks within, it does enable the Project lead and team to keep in control in a very disciplined way. However, McKnight (2014) criticised the Waterfall methodology stating that it incurred too many costs and re-working as well as running the risks of falling behind with timeframes. He suggests the Agile Methodology as a better-balanced approach stating that this ‘balances out the risk and reward over time (2014, p.173). However, Bente, Bombosch and Langade (2012) believed that the Agile methodology was better suited for innovative projects which spark new ideas as opposed to projects which involve pressure to reach desired outcomes and success within a small timeline. Bente (2012) adds that with the Agile Methodology, the individual input of all team members can often be exposed to the whole team which can place a spotlight unfairly on individual employees instead of working as a team. 
Leffingwell (2007) on the other hand considered the Agile methodology and discussed the risk resistance within the organisation referring to a culture clash. Sherman (2015) also focuses on people and went on to say how important it is to value the strengths of people and the value of their time and to carefully delegate and allocate tasks in a purposeful way. Faircloth (2014) also praises the Agile Methodology stating that many companies have found value through the use of Agile due to the rapid way in which progress is made. Similarly, Tizroo, et al. (2017) specifically proposed using the Agile Methodology for the steel industry stating that this approach ‘identifies the priority of 

each factor which provides a better understanding of the underlying relationship of the factors for the managers to implement the strategies more reliably’ (2017, p. 288).   Ferreira (2017) on the other hand explores the SRUM methodology and refers to being able to prioritise tasks as the project unfolds, de-briefing team members in daily meetings and getting individuals to feedback on ‘what they did yesterday, what they plan today in order to identify and existing or foreseeable roadblocks’ (Ferreira, 2017, cited in Sherman 2015). 
Having considered and analysed the research and views of researchers on some of the most well-known methodologies, it was decided that the method that was best suited for this project, in terms of budget, timeframe and required results was the Waterfall Methodology (Appendix 4), as it was believed that this was the method that would be most beneficial to the nature of the project. The Waterfall Model focuses on fixed dates, requirements, and outcomes and unlike the Agile approach, the team members can work independently and are not expected to report as frequently. However, as an autocratic style of management had been implemented for the purpose of this project, there were tighter requirements on the team to follow clear instructions at all times. 
In addition to this, Meardon (2022, no page), states that ‘Gantt charts can be a powerful tool for both the waterfall and agile methodologies.’ They go on to state that ‘Gantt charts are typically preferred by project managers using waterfall. They determine a project schedule by breaking projects into manageable chunks of work and assigning start and end dates. It’s also helpful in identifying important milestones in your project. Milestones are accomplishments that teams should achieve on or ahead of schedule. They are optional but recommended’ (Meardon, 2022). This is a key factor in this project, as the aim for this project was to meet the targets provided and for the operation and process to run smoothly and within the allocated timeframe.  
The benefits of the Waterfall method are that the project remains static, saving on costs and ensuring timelines. Early planning and design processes are completed before the project begins and therefore followed with very little change. The structured approach, in sequences means that the team has an awareness of next steps. With such a tight working schedule and approach, any changes can be identified quickly and resolved. The Waterfall method tends to retain the team, allowing for consistency and efficiency (Sherman, 2015). Another advocate of the Waterfall Methodology, Barker (2003) said ‘because of the phase-by-phase structure on this model, it is often used best to develop complex products requiring detailed specifications and efficient communication (2015, p 690). 
However, the disadvantage of the method is its constraints as it does not allow for any changes or new requirements to be introduced without causing significant setbacks to the project.   


Analysis of the Project
From analysing the benefits versus the constraints, the chronological report of a typical Waterfall project (Appendix 4) is made up of the following components: 
- Requirements/Analysis
- Design 
- Implementation 
- Testing/Verification 
- Operation/Deployment 
- Maintenance 
                                                                                                                                        (Pedamkar, 2022)

Requirements and Analysis  
The assumptions from the project is that the tensile results that were calculated on the old tensile machine in the Trostre plant will tie up with the tensile results calculated/produced on the new machine in the Zwick factory in Germany and after being installed in Trostre. There were numerous risks that could occur during the course of this project, such as injury when preparing the samples, the old machine breaking down whilst being used and failing to work again, or ultimately that the final tensile results did not correspond. The example of dependencies for the project to be successful is a Start-to-finish.  The start of the project is vital as the preparation of the tensile is the most important part as this affects the outcome of the project. The example of the success metrics that were used for the project, is the KPIs which I used to assess the overall performance of the project. The timeline for this project was initially a period of 6 months, during which time the following processes had to be successful: the preparation of the tensiles; the building of the new tensile machine; the process of pulling the tensiles on both machines; comparing the tensile results.  
Design 
The project scope (project A3 templated) was used in the project, with the purpose of the project scope being to get stakeholders and team on the same page. It also provides a concise summary of each meeting, deliverables and agreements for everyone to refer back to. In addition to meetings with the team, meetings were also held with Zwick/Roell to keep them updated with the progress of the project from the Trostre site. Team members also attended these meetings to ensure that everyone understood what was needed to be done. This ensured that everyone knew where the project was at any time and any other work or changes that were required/introduced on a week-by-week basis. This led to a far more collaborative partnership which enabled both locations (Trostre and Zwick/Roell in Germany) to pull the tensiles on both machines and then subsequently compare the results. 
Implementation 
The implementation of the project was to execute the planning within the planned timescale. This included collecting, preparation, testing and finally comparing the tensiles. 
Verification  
By pulling tensiles of different tempers on the old tensile machine at Trostre and the new tensile machine which was still at its location in Germany, the data was collected, and the results were compared. By comparing the results, a standard deviation could be set for each temper. This outcome was successful as the final results were within the percentage range. This resulted in arrangements being made to transport the new tensile machine in the factory in Germany to the Trostre Steel Works plant. 
Deployment and maintenance
Once the tensile new machine had been installed in Trostre, we pulled more tensiles of different tempers from the batch used in the earlier process of the project to make sure that the tensile machine was still within the specification range after travelling from Germany. 
Evaluation
There were multiple approaches that could be used for the project, such as Judgemental, Empirical, Analytical and Hybrid. However, through using an analytical approach this enabled information and data to be studied and analysed at each stage of the timeframe. According to American Psychological Association (no date, no page), an analytical approach is ‘any method based on breaking down a complex process into its parts so as to gain a better understand of the whole’.  By using the Gantt chart and project planner and sharing this process with the team, this was able to provide an immediate insight into the project which did not require heavy computation which would have been intense in terms of time and resource. 
In terms of structure, the type of organisational structure used in this project was the ‘Line and Staff Organisation’ (Appendix 2). This was the best and most appropriate approach for this type of project. As an employee and not a manager, this was the only structure that seemed to fit this scenario. This was the first time that the responsibility of leading a project had transpired where the role of leading the team of eight employees was initially daunting. With the overall support of a Line Manager, time had been allocated to spend directly on the project and build a strong ethos with the team. The team were aware that this was a short-term project and welcomed the opportunity to carry out specialised work. This not only created strong working relationships amongst the team, but also upskilled the team in terms of their personal knowledge and understanding. Collaborating with the Zwick/Roell factory in Germany also developed further skills and attributes amongst team members.    
   The advantages of the Line and Staff Organisation were:
· Relief to Line of Executives 
· Benefit of Specialisation #
· Better Co-Ordination
· Benefits of Research and Development
· Unity of Action 
· Balanced Decisions
The disadvantages of the Line and Staff Organisation were:
· Lack of Understanding 
· Lack of Sound Advice 
· Line and Staff Conflicts 
· Assumption of Authority 
· Expensive 
· Staff Steals the Show

In terms of the disadvantages, some of these were resolved, such as the lack of understanding and sound advice, which were both resolved through weekly meetings and the opportunities to discuss the work that was required from the team and the targets that needed to be set. Any lack of understanding or sound advice could be raised in the meeting by any team member for it to be resolved.  It may be an expensive process, but it was important for the organisation, as the tensile machine is expensive so it was essential for the tensile results to tie up with both machines as the Trostre Steel Works company can only release coils from the factory if there is a tensile result against it. Over the longer period, the profit margin will be significant compared to the value of the organisation. The disadvantage of the staff steals the show as this is very much a teamwork process, and the staff is just as important as the hierarchy. Without the team collecting, preparing, and testing the tensiles, there would not have been any data to analyse. 
As this was an expensive purchase of equipment, not only was the Head Manager involved but also the financial and management team of the Trostre works in order to justify that the purchase of a brand-new testing machine would be more cost effective over time that the machine which had become more and more unreliable.  A technical expert was also included in the project in order to advise on the tensile results when they were pulled. This ensured that the tensiles that were pulled at the Trostre plant were tying up with the tensile results that were received from the Zwick/Roell Factory in Germany.  The industrial engineer was the engineer that was involved in building the tensile machine and installing the tensile machine when it arrived at Trostre. The system engineer was responsible for building the programme for the tensile machine, allowing for the data retrieved from the tensile machine to be uploaded onto the Trostre database. The system engineer was also responsible for building the pulling speeds programme for each temper onto the new tensile machine. The supervisors were responsible for ensuring that the team members in the project were completing tasks and meeting the targets that were being set, a process which involved the collecting, preparation and testing the tensiles.
With the challenges of the Pandemic, communication on every level was key to the project’s success and the effective use of Microsoft Teams to communicate safely with the team and the partners in Germany was a significant factor which led to a successful outcome. 
To conclude this evaluation, having raised positive outcomes, the final weakness to the project was the lack of training available to the team. Had this been included in the planning, then the initial cost of the project would have increased significantly and possible lead to the application being rejected. Upskilling staff on a continuous basis is crucial particularly as technology, software and machinery are becoming far more complex and sophisticated. Having had the new machine installed, further training will be required at some point to have the specialised skills to be able to use, manage and maintain the new machine at Trostre. 
Reflections 
Through this reflective process, it was interesting to identify through these experiences how crucial a management style is for any given project. As a leader/manager, even if that is a temporary position, clear styles and approaches are essential in order to create the correct balance of respect and command with the team. The chosen style of autocratic leadership was not an easy task. The team were enthusiastic which did not require a controlling approach. If the opportunity arose again to project manage, further time would be spent on considering different approaches. Recent research by Kesari and Kumar Verma (2018) looked at the steel industry in India and considered what leadership and management style would be most effective as the transactional style which has been implemented for many years had significantly impacted on staff morale. The results of this research, which involved speaking with the workforce led to steel industries across India implementing a new approach to leadership with a new focus on transformational leadership styles. It is hope that this will empower the workforce to become more invested in their roles and responsibilities and therefore become more productive.
Having researched methodologies, choosing the Waterfall framework did enable the project to be successful. However, further consideration to other methodologies in the future will enhance personal knowledge and understanding for future projects and tasks.    
Conclusion 
This project was based upon a dilemma that had emerged at Trostre Steel Works, where a once reliable machine had begun to incur large costs to the company impacting on production, stakeholder satisfaction and the sustainability of the company. This was a relatively small project with a limited budget. However, with a small team and through implementing the right approaches, charts and frameworks, the successful outcomes to this project have led to the purchasing of a new tensile testing machine increasing production, sales and partnerships.    
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Appendix 2 – Table of Material Properties at Trostre Steel Works 

	Temper - New
	Temper - Old
	Annealing
	Product Group
	No. Tensiles
	Tops ID

	TS200
	T48
	BA
	General
	 
	 

	TS245
	T52
	BA
	General
	 
	 

	TS245
	T52
	BA
	Aero Valve Cap
	 
	 

	TS260
	T55
	BA
	General
	 
	 

	TS260
	T55
	BA
	Aero Valve Cap
	 
	 

	TH340
	T56
	CA
	DWI
	 
	 

	TH340
	T56
	CA
	DRD
	 
	 

	TS275
	T57
	BA
	Aero Valve Cap
	 
	 

	TS275
	T57
	BA
	General
	 
	 

	TS290
	T61
	BA
	General
	 
	 

	TS290
	T59
	BA
	General
	 
	 

	TH435
	T65
	CA
	General
	 
	 

	TS345
	DR345
	BA
	General
	 
	 

	TH360
	DR360
	CA
	DWI
	 
	 

	TH520N
	DR52N
	CA
	General
	 
	 

	TS550
	DR550
	BA
	General
	 
	 

	TH550
	DR550
	CA
	General
	 
	 

	TH550N
	DR55N
	CA
	General
	 
	 

	TH580N
	DR58N
	CA
	General
	 
	 

	TH620
	DR620
	CA
	General
	 
	 

	TH620N
	DR62N
	CA
	General
	 
	 









Appendix 3 – Example of Team 
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Appendix 4 – The Waterfall Methodology
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