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Chapter 1: Introduction
This report discusses the roles and duties of engineers, including some health and safety precautions they should take to protect themselves and others as well as research into their obligations concerning the environment and sustainability. It also includes problems engineers might face during the development of a new product and some possible solutions. The final chapters are a personal review of an experience of working in a team and that team’s structure as well as a development plan showing short and long term goals and how they will be measured.

















Chapter 2: Health and safety with risk assessments: milling machines.
No formal certification is required to operate a milling machine although gaining a relevant qualification such as city and guilds machining technician 9273 apprenticeship will demonstrate competence. The Provision and Use of Work Equipment Regulations 1998 uses the term competent person to describe someone who should be allowed to operate machinery, often still under supervision. This term is not defined by law but is used to describe someone with adequate practical and theoretical training and experience for the specific machine. Health and safety legislation, followed correctly, reduces the risk of an incident but often not the severity should an incident occur.
Before using the machine, it should be checked by a competent person to be sure it is correctly functioning. The area around the machine should be clear of trip hazards, other machines and people to avoid being forced to work in unnatural and potentially dangerous positions. Workpieces and jigs should be secured to the table and a guard around rotating parts should be used where possible. Steel toed shoes should be worn in case of workpieces falling or being dropped from the milling machine table. Eye protection and long sleeves must be worn to protect against swarf which should be periodically cleaned from the machine during work to avoid it building up and being ejected out. A brush or pliers are suitable for this job as swarf is sharp and workers should avoid contact with bare hands. Gloves should not be worn as they present a risk of being caught in rotating parts as does long hair, jewelry and baggy sleeves. Ear protection is often not required when using a milling machine as it is only necessary when noise levels are a daily average pf 85dB or above (HSE, 2005) ear protection must be worn. However, noise levels at ear should not be reduced below 70dB as this presents a risk of being unable to communicate and becoming unaware of your surroundings. Figure 1 shows the correct signal to noise ratio (SNR) of ear protection to wear for given noise levels.
       Fig. 1                                                    
	A-weighted noise level (dB)
	Select a protector with the right SNR

	85 to 90
	20 or less

	90 to 95
	20 to 30

	95 to 100
	25 to 35

	100 to 105
	30 or more





Fig. 2          Risk assessment matrix
	       Likelihood 

consequence
	low
	
	high

	low
	
Insufficient space around machine

	
Irritant Cutting fluids, oil or grease.
	
Objects falling or being dropped from the table.

	
	
Accidental starting of the machine
	
Electric shock.
Trapping body parts between table and fixed structures.
	
Cuts from sharp workpieces, cutting tools and swarf.

	high
	
Accidental contact with the revolving cutter.
	
Loose clothes, long hair or jewelery becoming entangled in moving parts
	
Workpieces, broken cutting tools or swarf ejected from machine.











Chapter 3: engineer’s role in sustainable society.                                                                                                                                                                                                                                                                                               The engineering council operates under a royal charter and is the regulatory body for engineers. The UK standard for professional engineering competence and commitment (UK-SPEC, 2020) sets the professional standards required to be registered as a chartered engineer. Derived from regulations in UK-SPEC, guidance on sustainability (engineering council, 2021) gives the obligations of engineers in order to live in a sustainable society.                                                
The institution of mechanical engineers (ImechE) publishes guidelines engineers must adhere to to be members of the ImechE. These are the Code of conduct regulations (2021) which are clarified and explored in more detail in the code of conduct instructions, also written by the ImechE the same year. The instructions are aimed at those engineers subject to and responsible for applying the regulations.
These regulations state that engineers must consider that although their activity may be local, they should be aware of potential, global impacts it could have and be responsible for them. In the motorcycle industry this could involve making sure materials or bought in parts are sustainably and ethically sourced although they may come from another country with its own environmental laws that may not be as progressive. 
Manufacturers should be aware of legislation concerning the environment and sustainability and ideally go beyond the minimum requirement. For instance, manufacturers should aim to reduce emissions by more than required to pass new emissions regulations. Ideally, this leads to manufacturers taking responsibility for their impact on the environment and striving to make it positive.
Motorcycle manufacturers have a responsibility, according to the engineering council, to use materials efficiently and effectively. From the development of prototypes to mass producing bikes, they should try to reuse and recycle materials and use processes using minimal resources such as water and energy. 

            
                                                                                                                   
                                                                                                                             






Chapter 4: problem solving
The best method to solve engineering problems is undisputedly a preventative one. “Higher levels of early expenditure are associated with lower levels of subsequent cost and time overruns” (Flynn, 2019, p.28). Proper planning, testing and research will reduce problems later in the development process. During the process of developing a new product, it is imperative to recognize problems at an early stage. Building models and planning a test programme as early as possible will identify problems with the product whilst they are still relatively cheap and quick to fix. 
If a problem is found once the product is on the market it becomes much more time consuming and expensive to fix. Allianz Global Corporate & Specialty states that recalls in the automotive industry account for 70% of the value of all losses. Product recalls which must be handled correctly to minimize consumer harm, legal liabilities and reputational damage.  A recall consists of a refund, repair or replacement of a product at the manufacturer’s expense.
“Suppliers are important to consider as partners in new product development (NPD) projects” (T.E. Johnsen, 2011.) Suppliers may give insight into materials and cost effective alternatives and should be included in the early design phase . This will also allow the supplier to be assessed by designers and to coordinate and plan together to reduce delays in the manufacturing stage. If a problem is encountered alternative suppliers or materials could be considered and weighed against the cost of delays. 
Fig. 3    Development issue flow diagram:
                                                                                                                   identify problem
no problem
continue to production stage
problem
define requirements of a solution
find and evaluate solution
design and build prototype
test and evaluate prototype
communicate results

Chapter 5: team structure
I worked for three years as a self-employed stone and wood flooring fitter. I would usually be subcontracted along with other self-employed workers to complete domestic jobs where we would form a flat team structure. There was no hierarchy and therefore workload and responsibility were shared equally which generally increased workplace satisfaction. Dissatisfaction with leadership is generally the second most dissatisfying aspect of employee’s occupational lives after pay (Pearce, Barkus, 2004). Because everyone is working together, there is plenty of communication, shared knowledge and collaborative problem solving. One of the potential downsides of this structure is that it could generate resentment if someone is not pulling their weight in a team of supposed equals. Also, decisions often need to be made that affect everyone and therefore need everyone's approval which can slow down decision making in larger teams. Another problem is that If responsibility is shared it is difficult to ensure accountability.
A possibly better structure and one that I'd occasionally work in on big building sites is hierarchal. This would usually consist of a project or site manager at the top of the chain of command, a fitter in the middle and a labourer at the bottom. Each person has clear roles and responsibilities, the manager will accept the most responsibility and decide what jobs need to be completed and when, the fitter is responsible for carrying out the work accurately with the help of the labourer who accepts the menial and labour intensive parts of the job. Research by greer and van kleef (2010) indicates that power dispersion (or clear hierarchy) in relatively low power teams such as subcontractors on a building site has a positive influence on the quality of conflict resolution and the frequency of power struggles. People in a hierarchy tend not to compete because the hierarchy clarifies their position in the team (Wellman, Applegate, Johnston, Harlow, 2020). Studies in “Why and When Hierarchy Impacts Team Effectiveness:A Meta-Analytic Integration” (2018) show that hierarchies make teams more effective through better coordination.
A downside in some hierarchal teams is that the chain of command is too long. In this instance decision making within the team is slow, leading to delays. This can also lead to misunderstandings as information has to pass between too many people. The rigidity of this structure often fails to engage subordinates to make meaningful contributions, resulting in the underuse of their unique skill sets (Castanelli, Damian, Weller, Jennifer, Molloy, Bearman). Subordinates are often happy to acquiesce to their superiors' decisions instead of challenging them.






Conclusion
I conclude from this report that engineers have a responsibility towards keeping themselves and others safe during practical work and have outlined some precautions to take. They also have a duty to the environment and people around the world to follow the guidelines referenced in chapter three to ensure there is a future for the profession and the planet. There is a minefield of potential problems engineers must navigate to successfully and cost effectively introduce a new product onto the market. The ideal team structure varies depending many factors including the task at hand, the number of members and their temperament.

















Personal Development Plan

Name –	 Lars Milner
Degree – motorcycle engineering Beng
Previous Qualifications – mathematics, physics and biology A-levels.
Previous Experience - non-professional experience in the mechanics of motorcycles
	Long Term Goals (5 to 10 years)
	

	Find satisfying employment


	

	Short Term Goals (0 to 5 years)
	

	Graduate with a respectable grade.
Become a more competent mechanic.
	

	Goal
	Objective
	Resources Required
	Measurement
	Target Date
	

	
Satisfying employment

	Work for competitive race team
	Experience and contacts
	Work for BSB or moto GP team as a mechanic or in another capacity
	dec/2028
	

	
graduate


	Study hard
	Lecturers knowledge, peer’s academic works.
	Graduate with 2.1 or above.
	jun/2027
	

	
Competant mechanic


	Gain more experience.
	Varied motorcycles, tools, manuals.
	Be confident dissassembling large, multi-cylinder engines.
	jun/2027
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