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[bookmark: _Toc89041786]Introduction
This Technical Report Will Cover the process of developing a new saloon car, this report aims to educate the reader on the team structure and development stages that followed in the process of producing a new car
[bookmark: _Toc89041787]objectives
· Use research to show the type of team structure that will be needed.
· Inform the reader on engineering codes of conduct
· Development of product
· 

[bookmark: _Toc89041788]Research – Engineering Team Structure
[bookmark: _Toc89041789]Organisational Structure
Throughout the development process departments were organised into an organisational structure. A mechanistic organisation model was used. A mechanistic organisational structure is based on a formal, centralised network. Communication and decisions flow down through hierarchal routes, employees are assigned tasks depending on their job specialisation (Freedom Learning Group n.d.).[image: A picture containing a model of a basic mechanistic structure]
Figure 1 Mechanistic organisational structure - (Freedom Learning Group n.d.)
In Figure 1 a basic model of a mechanistic structure is illustrated, it shows the path of communication and decisions in a team, Decisions flow from the project manager at the top down to the leaders of different departments, decisions will not be made between the departments without going through the project manager. Communication between departments will rarely flow through formal channels. This model was appropriate to use as it uses teams with specified roles and the clear lines of communications and decision making will also benefit the project as there will be little to no confusion about tasks set and how to proceed when presented with a setback.
[bookmark: _Toc89041790]Departments
The departments required were: Commercial containing all staff responsible for accounting/finance, Purchase and Stores containing staff responsible for acquiring and buying parts and goods needed in the project, Quality containing staff responsible for quality testing products, Production contains staff responsible for building parts and assembly, Design and Development containing staff responsible for planning stages of the product, Marketing containing staff responsible for testing the car with consumers and selling the finished product, A technical department containing support staff and HR department to ensure codes of conduct are in place and followed.
[bookmark: _Toc89041791] Functional Teams
Departments consisted of multiple functional teams to complete the tasks they are proficient in; A functional team is a team made up of people with similar roles (Freedom Learning Group n.d.) these contained a leader in charge of two or three specialists. in some teams several less specialised workers were required, for example, a design team consists of a chief designer an interior designer and an exterior Designer and several junior Designers (Wikipedia 2005). Within the design team communication and decisions flowed from the chief designer to the exterior and interior designers and from them to the junior designers, The chief designer also communicated directly with junior designers when required. Communication with the project manager and other teams flowed through the chief designer,
[bookmark: _Toc89041792] Professional Codes of Conduct 
Throughout the project, all Engineers were expected to follow the guide of ethical principles stated jointly by the royal academy of engineers and the engineering council (2017) this guide is split between four main principles they are as follows. 1 Honesty and Integrity, all engineers are expected to be always reliable and trustworthy.2 Respect for life, law the environment and public good all engineers are obliged to obey all laws and regulations while working and be mindful of the environment and how they impact it. 3 Accuracy and Rigour, Engineers have a responsibility to ensure they do not act without care and must ensure they are qualified for all tasks they are expected to complete. 4 leadership and communication. engineers must uphold and promote high standards of communication. professionals in leadership roles must be fair and promote diversity they also have a responsibility to be objective and truthful.


[bookmark: _Toc89041793]Methodology – Product Development
When creating a plan for this project many things were considered among these were selecting a planning strategy compatible with the project and generally accepted practice in the automotive industry.

[bookmark: _Toc89041794] Advanced Product Quality Planning
Advanced Product Quality Planning is used to ensure customers received a product that meet high standards of quality and usefulness, APQP programs were used by many companies in the automotive industry During the 80s. General Motors, Ford and Chrysler worked together to create a common planning strategy that would ensure suppling partners met quality standards for all components supplied (Mallen 2019).
[image: Screenshot of webpage showing list of 5 phases of APQP]
Figure 2 - The 5 Phases of APQP (Mallen 2019)
As shown in figure 2 APQP can be split into 5 phases, In the first stage Customers’ needs and product expectations are considered this information is used to start product design focusing on what characteristics the car will require such as comfort, speed and handling. The second phase focuses on finishing the design of the product and verifying that the design is practicable, the third phase focuses on planning a manufacturing process for the vehicle, the fourth phase involves validating the planned manufacturing process by performing trial runs to collect data and using said data to confirm changes required to the process. The fifth phase is when full scale production of the product is launched this time is used to improve production efficiency and customer service. 

	
[bookmark: _Toc89041795] Project plan
To create the final plan for this project an example plan structure was used for reference.
[image: Table
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Figure 3 - Stages in the fulll vehicle development process (Brunner, Rossbacher, Hirz 2017 p. 03)
In figure 3 an example can be seen of the development stages of a typical state of the art vehicle. As it is consistent with an APQP plan structure and presents no issues this was used as a base for creating a plan for the project.
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Figure 4 - Project Plan
The Basic final plan for the project can be seen in figure 4 The project followed a time frame of 72 months which is consistent with the average time taken by other manufacturers (Sherman 2015).



[bookmark: _Toc89041796]Discussion – Issues, Legislation & Standards
Issues and risks with the developing of this product were managed and mitigated by using a quality control plan, adhering to the social and legal requirements for a saloon car and ensuring health and safety of staff
[bookmark: _Toc89041797]Quality control plan
Before starting the project, industry standards of quality were considered in the definition phase, The ISO9001 2015 Quality Management System Standard (Tricker 2017) is a guide for businesses regarding ensuring quality control and quality assurance. was selected to guide the quality control and assurance of this project in order to ensure industry standards were met in each phase of development. 
Quality Control was used throughout the project, Quality control was ensured by regular random testing of the parts by the supplier and of all products fabricated within the company by the Quality Engineering team. Quality Assurance guidelines From the ISO 9001:2015 (Tricker 2017) state the requirements for four stages of a car’s life cycle.
[image: Diagram, schematic
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Figure 5 - Quality Assurance in a Products life cycle (tricker 2017 p. 13)
The stages of a car’s life cycle are illustrated in Figure 4, During the planning of this project strategies for ensuring the quality of the project’s Design were implemented by the design team and a procedure manual was created. The procedures in the design phase focus on ensuring the design is realistic and accurate and what to do with inaccurate or incomplete drawings, a list of components and equipment available and required was also submitted for verification. During the Production stage reliability of the product’s design was assured by the design team by using reliability ratings of components and recommended parts with probability methods. 

The final stage of quality control in this project was the acceptance phase this phase involved full testing of the car to ensure all standards of Health & Safety, Product performance and workmanship were met, individual component tests and field tests of the product were also completed during this phase. By following these phases of quality control customer satisfaction was guaranteed.

[bookmark: _Toc89041798]Legal and Social Requirements 
This project was guided by the strong ethical principles all engineers were expected to adhere to in accordance with the Statement of Ethical Principles (Engineering council & Royal Academy of Engineering 2017). This project was performed in energy-efficient workshops and offices. The car’s emissions were required to be within 130g and 95g CO2/Km as per the UK government’s regulations (Department for Transport 2018). other official legislations followed included regulations for: dimensions /manoeuvrability; brakes, wheels/springs/tyres/tracks, steering, vision, instruments and equipment, fuel, power to weight ratio, noise, and avoidance of danger.
[bookmark: _Toc89041799]Health and Safety
All personal were expected to follow health and safety guidelines while working. All staff were provided PPE in accordance with government guidelines (HSE n.d.) when working in required environments.


[bookmark: _Toc89041800]Conclusion

[bookmark: _Toc89041801]Project conclusion

The final plan for the project was decided based on evidence collected from various sources within and outside of the automotive industry. The development process strategy for this project was streamlined as much as possible to ensure efficiency, this was done by combining a good team structure containing clear lines of communication and authority with timing and quality control strategies to create a realistic and clearly set plan. As expected, the benefits of implementing collected data included making the development process run smoothly and time saved. In conclusion, this project plan is feasible for continued use in the continued manufacturing of this product.
[bookmark: _Toc89041802]Personal & professional development 

Throughout this assignment I discovered that I needed to improve my organisational skills to avoid deadlines creeping up on me I decided to make a structured plan of my days which included time frames in which I planned on doing the work each day. My plan’s time frames were cut into slots of half an hour followed by a 5-minute break, timing my work this way helped keep me focused on the task at hand and I will continue to use both strategies in the future.
Professionally I think this assignment helped me understand the full process of building a car from invention to production and the involvement a company continues to have with a vehicle’s development after launch. This assignment also taught me what to expect when asked to write a technical report. Using the knowledge, I have gained from this assignment I will have a much better idea of the structure of an automotive company and wish to read further into different roles I can specialise in.
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This planning uses a five-phase process:

1. Product Planning and Quality Program Definition
2. Product Design and Development
3. Process Design and Development
4. Validation of Product and Process

5. Production Launch, Assessment, and Improvement
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