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1 Introduction

This report provides an overview of keys topics that were covered during Semester 1 of
Workshop and Practice. These topics are Health and Safety, the role of engineers in society,

Problem solving, Team structure and Personal development plan.

2 Health and Safety with Risk Assessment

2.1 Workshop session
For the past month students have been put into small groups to do some workshops, such as
learning how to machine using a lathe and a milling machine. All students must wear Personal
Protective Equipment (PPE), PPE consist of Steel-toe boots, Lab Coat and Safety Glasses. The
British, European, international standard or ( BS EN ISO standard) for PPE when operating a

lathe are:

e BSENISO 13688:2013 — protective clothing (Lab Coat)
e BSENISO 166:2002- personal eye protection (safety googles)
e BSENISO 16321-1:2022 eye and face protection for occupational use

2.1.1 Operation of a Lathe
A lathe is a machine used to shape materials such as metal, wood, or plastic by rotating the
workpiece against a cutting tool. Common tasks include turning, facing, threading, and

drilling.
These are BS EN ISO standard for operating the lathe:

e BSENISO 23125:2015-Machine tools — Safety — Turning machines (lathes)
Specifies the safety requirements and measures for the design and use of turning
machines.

e BSENISO 12100:2010-Safety of machinery —Risk assessment and risk reduction-
Provides guidelines on designing machinery to reduce risks, including lathe
operation.

e  BSENISO 13849-1:2015-Safety of machinery — Safety-related parts of control

systems
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2.2 Risk Assessment matrix

2203284

Risk Assessment Matrix is shown graphically as a table or a grid that has five categories each for

probability (on X-axis) and impact (on Y-axis) from low to high. This tool is used by organisations

during risk assessment stage of planning, job hazard analysis or operation management.

5x5 Risk Matrix Example

Impact

How severe would the outcomes be if the risk occurred?

i

Insignificant
1

5 Almost Certain Medium 5 ‘ Very high 15

4 Likely Medium 4

3 Moderate

2 Unlikely Very low 2

Very low 1 Very low 2

Probability
What is the probability the risk will happen?

Extreme 20 Extreme 25

Medium 8 - Very high16  Extreme 20

Hibfpﬂ Very high 15

Low 4 Medium 6 Med

Medium 4

|

jum 8 | Hqﬁ:l

Medium 5

SafetyCulture

Figure 1 Risk Assessment Matrix (From Safety Culture website)

2.2.1 Risk Assessment for operation of a lathe:

Hazard Probability impact Risk level Control measure

Entanglement | Moderate (3) | Major (4) High (12) Wear snug clothing, tie back

in rotating hair

part

Flying debris Likely (4) Minor (2) Medium (8) use safety goggles and wear lab

(swarf) coat

Contact with Moderate (3) | Significant(3) Medium (9) Use gloves and proper handling

sharp material technique

Tool breakage | Unlikely (2) Significant (3) | Medium (6) Inspect tool regularly and
before use.

Table 1 hazards when using a Lathe (made by student)
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3.1

3.2

Engineers’ role in society

The Engineer’s role in society is to create. build, maintain and support modern technology,

essential infrastructures, projects and make other specialist such work a reality.

Chartered engineers
Charted engineers (CEng) are a licenced professional who uses new or existing technologies to
develop solution to complex engineering problems while also using creativity and technical

analysis. Their academic knowledge is at master’s level or equivalent.

Research
Two key organizations that publish code of conducts for engineers are the Institute of Mechanical
Engineers (IMechE) and the National society of professional Engineers (NSPE). Each organization
focuses on ethical practices and responsibilities toward suitability and environmental protection,

these are relevant to motorsports engineering.

3.2.1 IMechE and NSPE

IMechE and NSPE both follows four principles:

1. Care and competence: maintain professional knowledge and a record of continuous
development.

2. Integrity and trustworthiness: present and review engineering evidence honestly,
accurately and without bias

3. Environmental Responsibility: Recognise in the importance of socio-economic and
environmental factors.

4. Positive contribution: foster a positive public perception of the profession through

clear, truthful, and competent discussion on engineering matters.

3.2.2 Relevance to motorsports

Motorsports is traditionally associated with high environmental impact, these are use of fossil
fuels, Co2 emissions and resource-intensive manufacturing processes. Both organizations
encourage motorsports engineers to always develop and improve sustainability and
advancement in racing technologies. Motorsports serves as a place to test new automotive
technologies; engineers are obligated to ensure innovation benefits society by improving
vehicles efficiency and safety. Both organizations are advocate for electrification, such as
formula E or other EV race series and hybrids systems like in F1 and Hypercar class in world

endurance championship.
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4 Problem solving (max 300 words)
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4.1 Issue found during development:

in automotive and motorsports engineering, development projects often face challenges due to

complexity of system ,extreme performance demand and tight timelines. Some common issues

2203284

are challenges with managing temperature, material selection and durability and reliability

during high stress.

Theres are some ways to solve issue found during development:

e Root Cause Analysis (RCA):

Use Fishbone Diagram to identify the core problem.

e |terative Testing:

Refine prototypes or conduct additional simulations/tests.

Environment

Electricity
is cut

Water
breaks off

Impurities

Material

Figure 2 RCA Fishbone diagram (diagram from PETROSYNC)
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4.2 Issue Found Once on Market
Once an automotive or motorsports product gets released to the market, new challenges can
appear that were not recognised during the development. These problems often appear due to
real world usage. Some commons issues are reliability and durability issue, software problems

and safety concerns.

Theres are some ways to solve issue found once it’s on the market :

e Customer Feedback Analysis:
Collect data from customers to understand the scope and impact.
e Corrective Action Plan:

Develop a containment and remediation plan (e.g., recall, software updates).

4.3 Supplier Issue in the Production Process
In automotive and motorsport engineering, supplier related problem in the production
process can signally affect the overall project due to high-performance requirement tight and
stringiest quality standards. Some common supplier issues are component quality failing,

material shortage and manufacturing defects.

Theres are some ways to solve issue supplier related problems in the production:

e Supplier Audit:
Review supplier processes and quality control measures.
e Alternative Sourcing:
Identify backup suppliers for critical components.
-

—

-

—_—

l

Figure 3 supplier audit flow diagram (from Castingsource)
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5 Team structure (max 500 words)

Last year, during our foundation course, we were tasked with working in a team to design a
soapbox for the Richards Castle Soapbox Derby. The project lasted a few months and consisted of

a two-part assignment.

in the first part, we focused on researching material, costs, drivability, additionally, we were
tasked with documenting meeting minutes and maintain a Gannt chart to track progress. We also
developed four viable concepts for the soapbox. In the second part, we finalised the design,
created a list of materials, calculated the total cost. At the end we presented our findings and

plans to our lecturer.

Our team was structured with each member assigned to a specific role. For example, one person
focused on researching material, another finalised the design, and someone else handled the
cost analysis. Splitting the jobs had its advantage such as with everyone assigned a distinct task,

we could work more efficiently and avoid duplication.

However, there were problems if a team member did not complete their work effectively or on

time, it could hinder the progress of the entire group, as other had to wait for them to finish

before proceeding.

Figure 4 drawing of our final soapbox (designed by us)
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5.1.1 Research
The type of team structure that was used is referred to as a functional team structure.
Characteristics of a functional organization structure include department are organised based on
common skill, expertise, and work activities, strong hierarchy-based decision making, information
flows up and down with less cross functional communications. Individual department have clear

goals. Employees develop specials skill set and extensive expertise within their specific field.

Pros: Cons:

e Specialization and e Reduced flexibility

expertise e QOverdependence on

e [Efficient resource uses functional managers

e (Clear chain of command Delayed decision

e Consistency in work making

e Opportunities for career Potential for employee

dissatisfaction

growth
Functional Organizational
Structure
Officer
| | |
Ir‘ls;rﬁl:g Usrgﬂ“r:gnt i Finance Facilities Frocunement
Fisld 58188 | nowslopers Recrubtmant .
Digital L Testars __ Learning & “

Harketing Development
L

E-Commescs  — MQ;':JT::L — Pagrall 8

n
| e

Figure 5 Functional structure chart (Academy to innovative HR)
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5.1.2 Alternative

Matrix structure:

matrix structure is a type of organizational design that blends functional and project-based (or
product-based) structures to create a flexible and dynamic work environment. It is commonly
used in businesses to optimize resource utilization and improve communication across different
departments and projects. Key characteristics of a matrix structure are, dual authority employee

report to two managers, resource sharing and flexibility and adaptability.

Pro:
o Cons:

e [Efficient resource utilisation L .
e Conflict in authority

e Enhanced collaboration «  Complexity

e Improved decision making e Time consuming

e Flexibility
e Employee stress
Matrix reporting structure
e T
; 5 A

Teamlead IT ... Finance HR ... Marketing

A team 1 team 1 team 1 team 1

— == === ___ | —

Teamlead IT oy Finance n HR ... Marketing

B team 2 team 2 team 2 team 2

Figure 6 Matrix Structure (from asana)
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6 Personal development plan

6.1 Continuous Professional Development

Continuous professional development (CPD) is the process of actively and consistently improving your
skills, knowledge, and expertise throughout your professional career. This involves learning new
competencies, keeping up with changes in your industry and ensuring your skills remain relevant to
your profession.

6.2 CPD event

On the 22 of October 2024, Alan King, Head of Global Membership Development from the Institute of
Mechanical Engineers (IMechkE) visited us to talk about the role IMechE in supporting engineers. He

also gave an insightful presentation on harnessing the power of artificial Intelligence (Al).

The session reinforced my understanding of the importance of Al and its vast potential, | learned that
Al that Al has far more application than | initially thought and is playing a key role in shaping both the
present and future. Alan emphasized that by learning to efficiently use Ai now, we can be better

prepared to integrate it into our career in the future.

Additionally, Alan highlighted the abundance of resource available through IMechE, including
newspaper, technical documents and articles contributed by engineers around the world. Theses are
important for CPD, as they provide detailed into global developments in engineering. Using these
materials can help engineer enhance their knowledge and skills, ensuring that they stay ahead of

emerging trends and adjusting their expertise to future trends.

10
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7 Conclusion

This report has explored important parts of engineering place, such as health and safety, critical role of
engineers in society, problem solving methods, team structure and the importance of CPD. By
analysing workshop session and identify safety measures like using risk assessments. The report shows
the diverse responsibilities of engineers from ethical consideration to sustainability advancements in
industries like motorsports. though problem solving and teamwork emphasises the significance of
structed collaboration. Additionally, the integration of Al in engineer is an important tool for
innovation and efficiency, as discussed during the CPD event. Engineers need to understand these
advancements to remain at the top of their profession.

In summary, the repot combines practical knowledge and theoretical insights, offering a better
understanding of engineer’s role in making a safer and more sustainable future.

11



Suphakit pratt Energy in Flywheel 2203284

8 Reference

e Health and safety authority ([no date]) Technologies (Metal Working Centre
Lathe (manually operated) — Risk Assessment Template No.56. Available at:
https://www.hsa.ie/eng/education/managing safety and health in schools/

new guidelines files/technologies- metal-working-centre-lathe- manually-
operated %E2%80%93n0-56.pdf.

e Whatis a 5x5 Risk Matrix & How to Use it? | SafetyCulture (2024). Available
at: https://safetyculture.com/topics/risk-assessment/5x5-risk-matrix/.

e /SO 23125:2015 (2016). Available at:
https://www.iso.org/standard/65500.html.

e Health & Safety Executive Engineering in Workshops and University of

Cambridge (2015) University Health and Safety Risk assessments., pp. 1-4.
Available at:
https://www.dysoncentre.eng.cam.ac.uk/system/files/documents/lathe h an

d s.pdf.
e Code of Ethics | National Society of Professional Engineers ([no date]).

Available at: https://www.nspe.org/resources/ethics/code-ethics.
e Code of Conduct explained - IMechE ([no date]). Available at:
https://www.imeche.org/about-us/imeche-governance/governance-and-

finance-reviews/code-of-conduct-
explained?gad source=1&gclid=CjwKCAiAxqC6BhBcEiwAIXp45wlkHd0a993fX
WZanlgvvkvG39WpR7qYJGZ4fY5plfc2ur7ACUX-rxoCMdoQAvD BweE.

e Institution of Mechanical Engineers (2021) CODE OF CONDUCT REGULATIONS.
Available at: https://www.imeche.org/docs/default-source/1-oscar/About-

us/governance/code of conduct 02 03 02.pdf?sfvrsn=2.

e Casting Supplier Auditing Q&A | Casting Source (2019). Available at:
https://www.castingsource.com/articles/2019/04/04/casting-supplier-
auditing-ga.

e Page, M. (2024) What is the role of an engineer? Available at:
https://www.michaelpage.co.uk/advice/career-advice/job-search-advice/the-

role-of an-
engineer#:~:text=The%20role%200f%20an%20engineer%20is%20to%20create
%2C%20build%2C%20maintain,multitude%200f%20vacant%20engineering %2
Oroles.

e Chartered Engineer - IMechE ([no date]). Available at:
https://www.imeche.org/membership-reqgistration/become-a-

member/chartered-engineer.
e Firdaus, S. (2023) Fishbone Diagram: Steps and Methods To Find Root Cause.
Available at: https://www.petrosync.com/blog/fishbone-diagram/.

12


https://www.hsa.ie/eng/education/managing_safety_and_health_in_schools/new_guidelines_files/technologies-_metal-working-centre-lathe-_manually-operated_%E2%80%93no-56.pdf
https://www.hsa.ie/eng/education/managing_safety_and_health_in_schools/new_guidelines_files/technologies-_metal-working-centre-lathe-_manually-operated_%E2%80%93no-56.pdf
https://www.hsa.ie/eng/education/managing_safety_and_health_in_schools/new_guidelines_files/technologies-_metal-working-centre-lathe-_manually-operated_%E2%80%93no-56.pdf
https://safetyculture.com/topics/risk-assessment/5x5-risk-matrix/
https://www.iso.org/standard/65500.html
https://www.dysoncentre.eng.cam.ac.uk/system/files/documents/lathe_h_and_s.pdf
https://www.dysoncentre.eng.cam.ac.uk/system/files/documents/lathe_h_and_s.pdf
https://www.nspe.org/resources/ethics/code-ethics
https://www.imeche.org/about-us/imeche-governance/governance-and-finance-reviews/code-of-conduct-explained?gad_source=1&gclid=CjwKCAiAxqC6BhBcEiwAlXp45wJkHd0a993fXWZqnlqvvkvG39WpR7qYJGZ4fY5pIfc2ur7ACUX-rxoCMdoQAvD_BwE
https://www.imeche.org/about-us/imeche-governance/governance-and-finance-reviews/code-of-conduct-explained?gad_source=1&gclid=CjwKCAiAxqC6BhBcEiwAlXp45wJkHd0a993fXWZqnlqvvkvG39WpR7qYJGZ4fY5pIfc2ur7ACUX-rxoCMdoQAvD_BwE
https://www.imeche.org/about-us/imeche-governance/governance-and-finance-reviews/code-of-conduct-explained?gad_source=1&gclid=CjwKCAiAxqC6BhBcEiwAlXp45wJkHd0a993fXWZqnlqvvkvG39WpR7qYJGZ4fY5pIfc2ur7ACUX-rxoCMdoQAvD_BwE
https://www.imeche.org/about-us/imeche-governance/governance-and-finance-reviews/code-of-conduct-explained?gad_source=1&gclid=CjwKCAiAxqC6BhBcEiwAlXp45wJkHd0a993fXWZqnlqvvkvG39WpR7qYJGZ4fY5pIfc2ur7ACUX-rxoCMdoQAvD_BwE
https://www.imeche.org/docs/default-source/1-oscar/About-us/governance/code_of_conduct_02_03_02.pdf?sfvrsn=2
https://www.imeche.org/docs/default-source/1-oscar/About-us/governance/code_of_conduct_02_03_02.pdf?sfvrsn=2
https://www.castingsource.com/articles/2019/04/04/casting-supplier-auditing-qa
https://www.castingsource.com/articles/2019/04/04/casting-supplier-auditing-qa
https://www.michaelpage.co.uk/advice/career-advice/job-search-advice/the-role-of
https://www.michaelpage.co.uk/advice/career-advice/job-search-advice/the-role-of
https://www.imeche.org/membership-registration/become-a-member/chartered-engineer
https://www.imeche.org/membership-registration/become-a-member/chartered-engineer
https://www.petrosync.com/blog/fishbone-diagram/

Suphakit pratt

Energy in Flywheel 2203284

Casting Supplier Auditing Q&A | Casting Source (2019). Available at:
https://www.castingsource.com/articles/2019/04/04/casting-supplier-
auditing-ga.

AIHR, Academy to Innovate HR (2024) What Is a Functional Organizational

Structure? - AIHR. Available at: https://www.aihr.com/hr-glossary/functional-

organizational-structure/.

Asana, T. (2024) “What Is a Matrix Organization and How Does It Work?
[2024] » Asana.” Asana 22 February. Available at:
https://asana.com/resources/matrix-organization.

What is CPD Continuing Professional Development Explained | The CPD
Certification Service ([no date]). Available at: https://cpduk.co.uk/explained.

13


https://www.castingsource.com/articles/2019/04/04/casting-supplier-auditing-qa
https://www.castingsource.com/articles/2019/04/04/casting-supplier-auditing-qa
https://www.aihr.com/hr-glossary/functional-organizational-structure/
https://www.aihr.com/hr-glossary/functional-organizational-structure/
https://asana.com/resources/matrix-organization

