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                              Chapter 1 – Introduction (page 1)

This report is based on some important topics of motorcycle engineering, including technical and professional aspects. The report covers the following topics:
1. Health and Safety with Risk Assessment : A discussion about health and safety requirements for using workshop machinery, specifically focusing on the Lathe machine, and the relevant risk assessments involved.
2. Engineer’s Role in Society : An exploration of the ethical responsibilities of engineer’s, particularly in relation to sustainability and environmental impact.
3. Problem-Solving Techniques : A look into the problem-solving strategies that engineer’s use when facing challenges in the development of motorcycle components or systems.
4. Team Structure : A reflection on the types of team structures used in engineering projects, focusing on both hierarchical and flat structures, and discussing their advantages and disadvantages based on personal experiences and hypothetical scenarios.
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5. Personal Development Plan : A review of personal development strategies and goals for a successful engineer in motorcycle engineering field.
Each of these sections will be examined in detail to provide insight into how engineers contribute to both their industry and society, while also highlighting the importance of continuous learning and adaptation in a fast-evolving field.

                                      Chapter 2 -  
     Health & Safety with Risk Assessments

Activity/Task Undertaken
An activity undertaken by the student during the first semester involved working in a workshop with a lathe machine to shape metal parts. This task required adherence to strict health and safety protocols due to the inherent risks associated with using heavy machinery. The use of a lathe involves working with rotating parts, sharp tools, and potential hazards from flying debris, necessitating careful attention to safety standards.
Relevant Health & Safety Legislation (page 3)
The relevant health and safety legislation governing the use of lathe machines includes the Health and Safety at Work Act (1974), which establishes the duty of care to ensure that machinery is operated safely and without risk to the health and safety of those using it. The Provision and Use of Work Equipment Regulations (PUWER) 1998 further stipulate that equipment, including lathe machines, must be safe for use, regularly maintained, and operated by trained individuals. Additionally, the Personal Protective Equipment at Work Regulations 1992 require the provision of suitable PPE to reduce the risk of injury from moving parts, noise, and sharp tools. PPE such as safety goggles, gloves, and hearing protection is mandatory for those operating the lathe.
Risk Assessment Matrix
A risk assessment matrix was used to evaluate the hazards associated with using the lathe. The risks were assessed based on the likelihood of occurrence and the severity of potential consequences.
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	Likelihood \ Severity
	Minor
	Moderate
	Severe

	Likely
	Moderate
	High
	Very High

	Unlikely
	Low
	Moderate
	High


· Hazard 1: Injury from sharp tools or moving parts
· Likelihood: Unlikely (if safety protocols and training are followed)
· Severity: Severe (could result in serious injury, such as amputation)
· Risk Rating: High
· Hazard 2: Flying debris from the lathe
· Likelihood: Likely (metal or material debris may fly off during operation)
· Severity: Moderate (could cause eye injuries or minor cuts)
· Risk Rating: Moderate
· Hazard 3: Exposure to loud noise
· Likelihood: Likely (lathe machines produce significant noise levels)
· Severity: Moderate (prolonged exposure could cause hearing damage)
· Risk Rating: High
Risk Control Measures
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To control the identified risks, several measures were implemented. The lathe was regularly inspected and maintained according to the university's safety protocols. Operators were required to complete training on the safe operation of the lathe, including emergency procedures. Personal protective equipment (PPE), including safety goggles, hearing protection, and gloves, was mandatory for all users of the lathe. In addition, safety barriers and emergency stop mechanisms were in place to further reduce the likelihood of accidents.
             Chapter 3 – Engineers' Role in Society

Engineers' Role in Society
Engineers play an essential role in shaping society by developing technologies that enhance mobility, efficiency, and quality of life. In the field of motorcycle engineering, engineers must balance technical performance with environmental and social responsibility. Their work involves designing vehicles that are safe, efficient, and sustainable while considering the broader impact on society, including the environment and public health. Two key professional organizations that set ethical standards 
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for engineers are the Institution of Mechanical Engineers (IMechE) and the Institution of Engineering and Technology (IET). These organizations provide a Code of Conduct to guide engineers in their professional practices, emphasizing the importance of sustainability and environmental responsibility.
· The IMechE Code of Conduct emphasizes that engineers must design solutions that reduce environmental impact, promote energy efficiency, and contribute to the welfare of society. This includes considering the lifecycle of motorcycle products, from manufacturing to disposal, and minimizing their ecological footprint. In motorcycle engineering, this can involve developing more fuel-efficient engines, reducing emissions, and advancing the use of electric motorcycles or alternative fuel sources.
· The IET Code of Conduct also stresses the importance of maintaining high ethical standards in all aspects of engineering work. It encourages engineers to consider the environmental and social consequences of their designs and to develop technologies that support sustainable development. In the context of motorcycle engineering, this may involve creating lightweight materials to 
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improve fuel efficiency or exploring green technologies such as hybrid or fully electric powertrains.
In motorcycle engineering, engineers are faced with the challenge of balancing performance with sustainability. While high-performance engines are essential for some motorcycle applications, they must also meet modern environmental standards. The focus on developing electric motorcycles, improving fuel efficiency, and reducing carbon emissions demonstrates how engineers are working to make motorcycles more sustainable and environmentally friendly, thus contributing to a cleaner, greener future.

                     Chapter 4 – Problem Solving

Problem Solving in Engineering
Engineers face challenges regularly, whether during the development of new products, when a product is in use, or during production. The ability to solve problems effectively is crucial to ensuring the success and longevity of engineering projects. Here, 
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several typical scenarios are discussed, illustrating how engineers can address issues using structured problem-solving techniques.
1. Issue Found During Development
During the development phase, a common problem might be a design flaw or a failure to meet performance specifications. In such cases, a root cause analysis (RCA) would be carried out. This process involves identifying the underlying cause of the issue through techniques like the 5 Whys or Fishbone Diagram (Ishikawa). Once the root cause is found, the engineering team can make adjustments to the design or material selection to correct the problem.
Example Flow Diagram:
Identify the Problem → Conduct Root Cause Analysis → Implement Corrective Action → Test and Validate → Resolve the Issue.
2. Issue Found Once on Market
If an issue is discovered after the product has been released to the market, such as a safety defect or malfunction, the engineering team must act swiftly to protect the consumer and 
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the brand. In this case, the team would use a Problem-Solving Flowchart to manage the situation. This includes investigating the scope of the problem, identifying affected units, designing a solution, and implementing a recall or fix, if necessary.
Example Flow Diagram:
Identify Customer Complaints → Conduct Product Testing → Analyze and Identify Fault → Develop Solution → Implement Recall or Repair → Follow-Up.
3. Supplier Issue in the Production Process
Supplier issues can cause delays or defects in the production process. When a supplier delivers faulty components, engineers often use a Supplier Quality Management System (SQMS). This system involves investigating the supplier’s quality control processes, working with them to resolve the issue, and establishing preventive measures to ensure future quality.
Example Flow Diagram:
Identify Issue with Supplier → Investigate Supplier's Quality Process → Collaborate on Corrective 
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Measures → Implement Solutions → Prevent Future Issues.
In all these situations, the key to successful problem-solving in engineering is a structured, systematic approach. By identifying the root cause, developing solutions, and ensuring the quality and safety of the final product, engineers can minimize risk and maintain high standards. The use of flow diagrams helps organize the problem-solving process and makes it easier to track progress and outcomes.
             
                       Chapter 5 – Team Structure
Personal Review of Hierarchical Team Structure : In a group project to design a motorcycle braking system, we used a hierarchical team structure. Our team had a clear chain of command, with a designated team leader overseeing the project. Tasks were divided into subgroups, each focusing on design, analysis, and testing.
Positive Aspects :
· Clear Leadership : The team leader assigned tasks based on our individual strengths, ensuring efficient use of time and resources.
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· Defined Roles : Each member had a specific responsibility, minimizing confusion and overlap of tasks. For instance, one member focused solely on CAD modelling while another handled performance simulations.
· Accountability : Each member was directly accountable for their tasks, leading to a disciplined work environment.
Negative Aspects :
· Limited Collaboration : Team members primarily worked within their assigned roles, which sometimes limited the exchange of ideas across subgroups.
· Dependence on Leadership : Decision-making was centralized, so progress occasionally stalled if the leader was unavailable.
Overall, the hierarchical structure worked well for organizing the project but occasionally hindered innovation and communication between team members.
Research on Flat Team Structure : An alternative to the hierarchical structure is the flat team structure, where there is minimal or no centralized authority, 
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and team members work collaboratively with equal responsibility.
How It Could Have Worked in Our Project :
· All members would have equal input in planning and decision-making.
· Responsibilities would be shared, with everyone contributing across multiple areas such as brainstorming, design, and testing.
Advantages of a Flat Structure :
· Increased Collaboration : Encourages open communication and idea-sharing, fostering creativity.
· Flexibility : Team members can adapt to tasks as needed, ensuring smoother workflows during unexpected challenges.
· Empowerment : Equal responsibility can boost morale and motivation.
Disadvantages of a Flat Structure :
· Lack of Direction : Without a clear leader, decision-making can become chaotic or delayed.
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· Potential for Conflict : Equal authority might lead to disagreements or power struggles if roles are not well-defined.
Comparison of Hierarchical and Flat Structures :
	Aspect
	Hierarchical Structure
	Flat Structure

	Decision-Making
	Centralized, led by a team leader
	Decentralized, collaborative

	Role Definition
	Clearly defined, task-specific
	Flexible, roles often overlap

	Efficiency
	High due to streamlined task allocation
	Potentially slower due to group discussions

	Collaboration
	Limited between subgroups
	High, fosters idea-sharing

	Adaptability
	Rigid structure; less flexible
	Highly adaptable to changing tasks




Diagram of Team Structure : Below are visual representations of the two team structures:
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[image: ]
Hierarchical Team Structure
In this structure, the project leader has authority over all other team members, and the decision-making is top-down.
Flat Team Structure
In a flat structure, all members collaborate equally, with decision-making distributed among the group.
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While the hierarchical structure provided organization and clarity in the motorcycle braking system project, it restricted team-wide collaboration. A flat structure might have fostered more creativity and flexibility but could risk inefficiency without a clear leader. Balancing the strengths of both structures would likely yield the best outcomes for future projects


Chapter 6-Personal Development Plan

Name – Johayer Anjum Tahmeed
Degree – Motorcycle Engineering HND
Previous Qualifications – Higher Secondary School Certificate, Secondary School Certificate
Previous Experience – None



	Long Term Goals (5 to 10 years)
	

	Become a Chartered Engineer specializing in Motorcycle Engineering
	

	Short Term Goals (0 to 5 years)
	

	


	

	Goal
	Objective
	Resources Required
	Measurement
	Target Date
	

	
Obtain a Degree in Motorcycle Engineering

	Complete required coursework and projects in motorcycle systems design, materials, and performance
	University degree program, study materials, workshops
	Graduate with a degree in motorcycle or mechanical engineering
	3 years
	

	
Gain Hands-on Experience in Motorcycle Design


	Join a company or internship specializing in motorcycle R&D or production
	Internship opportunities, industry networking, technical guidance
	Completion of internship, involvement in product development
	1 year
	

	Learn and Master CAD Software for Motorcycle Design



	Complete CAD modelling and simulation courses tailored for motorcycle engineering
	CAD software access, online courses, practice projects
	Proficiency in CAD as demonstrated through portfolio of designs
	1 year
	

	Develop Skills in Engine Performance Tuning
	Learn engine dynamics, tuning, and performance optimization techniques
	Access to workshop, mechanical tools, engine testing kits
	Successful performance tuning of a motorcycle engine, test results
	6 months
	

	
Work on a Motorcycle Engineering Team for a Competition or Event


	Participate in or contribute to the design of a racing or custom motorcycle for a competition
	Access to project teams, competition resources
	Successful completion of a motorcycle design for a competition
	1 year
	

	
Strengthen Soft Skills: Communication and Project Management


	Take courses in technical communication and team management
	Online workshops, leadership experience in projects
	Positive peer feedback, ability to lead a team or communicate complex ideas effectively
	6 months
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                            Chapter 7: Conclusion 

In conclusion, this report highlights various aspects of professional development and engineering practices that are crucial for aspiring engineers in the motorcycle industry. The structured approach includes understanding the importance of health and safety regulations, engineers’ roles in sustainability, effective problem-solving techniques, and collaborative team structures.
Through the Personal Development Plan, short-term and long-term goals have been clearly defined to guide growth within the motorcycle engineering field. These steps, supported by thorough research and practical experiences, form a comprehensive roadmap for achieving professional and personal objectives.
The integration of theoretical knowledge with hands-on practice will ensure that the goals set in this plan are attainable, positioning an individual for success in an evolving and innovative field such as motorcycle engineering. This report serves as both a reflection and a plan for future development in the field.
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