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[bookmark: _Toc121081927]Introduction
This technical report will include the plan and considerations taken into account when developing a new specialist piece of strength and fitness equipment. The product itself is a barbell with angled grips. This is designed to reduce the strain on the shoulder felt by athletes and individuals when performing a bench-press movement, as well as reducing discomfort felt by those who find performing this movement with the conventional straight-bar barbell uncomfortable. These angled grips will also be made so they can be removed, creating space where they once were between the two central parallel sections of the bar. This creates dual-functionality with the product as handles will be supplied which can be attached either side of this space, creating a trap-bar design for trap-bar deadlifting. 

This report will outline the structure of the engineering team and expectations of the engineers in this team, the expertise required, as well as other departments that will need to be involved to ensure proper and successful development of the product. The problem-solving approaches used during product development, environmental and sustainability aspects to be considered, and legislation will all also be discussed. 


[bookmark: _Toc121081928]Engineering Team Structure
[bookmark: _Toc121081929]Areas of Expertise Required
There are several areas of expertise that will be required within the engineering team. The first is a designer. This person will be responsible for the physical design of the product ensuring it is as functional as possible while having the correct dimensions pertaining to the barbell’s use, including the correct bar diameter to ensure all weight plates can be loaded onto it. Further duties of this role include the selection of the material of the bar, which is vital to the success of the product due to the nature of its use and the requirements for it to be both high quality and durable. 

The second is a metal worker who is capable of forging the material selected by the designer, as per the dimensions and specification supplied by the designer. This is an important area within the team to ensure product success as the designs will require the parts of the bar to be made to within a certain degree of accuracy, which is crucial to maintaining structural integrity and for the bar to remain functional. 

The third area is a welder who can assemble the bar correct to the specification of the designer with the parts supplied by the metal workers. Like the other areas of expertise, without this role the product may not remain safe to use under heavy loads as the joins required in the assembly process need to be very strong. 

[bookmark: _Toc121081930]Other Departments Required
Outside the engineering team, other departments such as quality assurance and marketing would help to ensure the product’s success. 

As outlined by (Mitra, 2016, p. 13) quality assurance ensures that during each manufacturing process certain standards are being met to make sure a quality product is being produced, and would seek to help departments where they needed it. 

Marketing would be responsible for packaging and promoting the barbell, which is vital to the product’s overall success and exposure to the market. 

[bookmark: _Toc121081931]Team Structure Utilised
There are different team structures which would prove efficient to ensuring product success. However, they have different benefits and drawbacks and therefore suit different purposes better than others. 

One team structure which would be suitable for development of the barbell would be a line organisation structure. Nagmoti explains the benefits of this are that it allows for prompt decision making as workers report directly to their department head, as well as it being a relatively simple structure with each member only having a vertical relationship to their superior (Nagmoti, August 3, 2021). However, a drawback of this is that it can over-burden employees since there is no clear division of work as this is decided by the manager (toppr). 

Another structure which proved appropriate for the development of the product is a project organisation structure. A sole project manager oversees leaders of different teams, who themselves oversee a small group of specialist workers. This structure allows for efficient communication between these workers, their team leader and the project manager. Having team leaders overseeing small teams allows employees to feel a sense of identity and means leaders can get a sense of strengths of different workers, and assign them different roles accordingly. GreyCampus was a helpful source of information regarding the benefits of this structure (Nagmoti, August 3, 2021). However, as discussed by Hobday (Hobday, 2000) a weakness of this structure is that is does not allow potential to achieve economies of scale, hindering the growth of the product in future providing success once its release. 

The most appropriate team structure for development of this product is the project organisational structure. This is because it allows for effective communication while ensuring specialist staff and their expertise are being used to their full potential. 

In the case of this product, the structure of the team would consist of a project manager at the top who would oversee a design team leader, a metal work team leader and a welding team leader. Underneath these team leaders would be a small team responsible for this particular division of manufacturing. Team leaders would therefore be responsible for allocation of work and determining which individuals are most suited to particular tasks. 

As mentioned previously, other departments are crucial to the success of this product and its development. As a result, these departments would primarily report to the project manager who will then be responsible for the communication between departments. However, where appropriate and deemed more efficient the project manager may encourage direct communication between a department outside of the engineering team and a team leader of a specific manufacturing department, for example between marketing and the design team leader. 

[bookmark: _Toc121081932]Codes of Conduct for Engineering Team
Within the engineering team there would be certain codes of conduct engineers would need to follow, which would be in line with the Engineering Council. These would be most appropriate to ensure professionalism in the workplace as engineers would likely already be familiar with these principles, as a result little action would likely be required to correct behaviours or working standards. 

As outlined by the Engineering Council, engineers must follow four fundamental principles (Engineering Council). The first being honesty and integrity, which explains the ways in which engineers are to maintain the highest standards of professionalism and act fairly. The second principle encompasses respect for life, law, the environment and public good. The third, accuracy and vigour, entails how engineers are responsible to acquire necessary knowledge and skills necessary to carry out their responsibilities. The fourth, leadership and communication, is more applicable to the project manager and team leaders, but also ensures high standards of communication amongst all staff. 


[bookmark: _Toc121081933]Product Development
One efficient and trusted process of problem solving which would be extremely beneficial in the successful development of the barbell is the eight-step problem solving process. The use of this process has even been attributed to be a key factor in the industry success of Toyota (Marksberry, et al., 2011). The University of Iowa was a useful source in explaining these eight processes (University of Iowa Human Resources). They outline the first step to be ‘defining the problem’, so identifying what the problem is, how it was found, when it started and how long it has been an issue for. Secondly, you ‘clarify the problem’. You should identify data that is available or if you need to gather more to understand the issue, decide the importance of solving the issue and if it needs to be done right away, and if you need help from others to fully understand the problem. The third step is to ‘define the goals’, including how soon you want the issue to be resolved and what this resolution looks like. Step four is to identify where the problem originates, doing so from data available, or gathering that data if it is not. The fifth step involves developing an action plan consisting of steps to follow to tackle the origin of the issue, and deciding who will carry this out, followed by step six which is to execute this plan. Step seven is to evaluate these results by identifying if you met the goals set in step 3. The final step is to ‘continuously improve’, meaning if problems persist you repeat this process to eliminate it. 

In the case of developing this product, I would expect the engineering team to adopt this eight-step problem solving strategy when faced with major decisions or issues. For example, for the design team when they are determining the best material for the barbell, they would apply the above steps accordingly. This would involve gathering data on the best materials, gathering data on these materials, and evaluating this data to determine which material is best for the product purpose. 

[bookmark: _Toc121081934]Issues, Legislation & Standards
Due to the nature of the manufacturing processes involved in producing a barbell, there are certain risks to consider. An article written on Ganoskin (Lewton-Brain) outlines safety precautions to be taken for metal workers when forging, including wearing correct PPE, taking breaks, and for correct safety equipment to be present including fire extinguishers. Similarly with welding, there are risk assessments to be made. A guidance for this can be found on HSA (Health and Safety Authority), which explains an assessment should address ‘noise, electrical safety, fire safety, confined spaces, weld cleaning, welding position, optical radiation, and vibration’. 

When evaluating the environmental impact of the development process we have to consider the material we use for the product and the availability of it, including is it a finite resource or one in plentiful supply. Furthermore, the smelting process of metals can release bad air emissions, according to Anderson Engineering (Anderson Engineering). As a result, we would need to take steps to negate this which could include using as much green energy as possible, as suggested by Leung in an article on winman (Leung). 

According to an article on theworkoutdigest (Workout Digest), there are no regulations to consider when producing a standard barbell. However, to promote product lifecycle longevity it would be important ensure that materials and manufacturing processes used are of as high quality as possible. 


[bookmark: _Toc121081935]Personal Development Plan
My career goal is to become a Chief Race Mechanic in Formula One. After my degree, I plan to apply to Formula One teams to become a race mechanic if the opportunity arises and a job opening is present. However, I’m aware of the competition when it comes to working in Formula One, so it is likely that I will work as a race mechanic in a different racing division to begin with, such as BTCC (British Touring Car Championship), F3 or F2, to gain experience in motorsport. 

Once I become a race mechanic in Formula One, I would need to develop my skills further to become a Chief Race Mechanic. For example, I would need to be able to assign tasks efficiently and effectively to a team of mechanics, become very familiar with the format of the race weekend, and with the maintenance duties of the car and how it works. 


[bookmark: _Toc121081936]Conclusion
An incredibly important aspect of project leading is selecting a good team structure for the project at hand and for the number of staff and departments required, as different structures are good for different purposes. This is the basis for communication and how work will be carried out and by who, which ultimately has a huge impact on the success of the project. 

Taking into account health and safety risks is important for the wellbeing of staff, and proper knowledge of relevant regulations influencing product development is key to product success once manufactured. Ensuring staff are aware of correct problem-solving processes is key to prevent issues from reoccurring and affecting other departments, or halting the production process. 
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