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1. 



[bookmark: _Toc216072813]Introduction

This report investigates the root causes of paint blisters within Aston Martin’s paint shop and assesses the related manufacturing and reputational risks. As a high-end luxury car manufacturer, Aston Martin operates under strict UK regulations and is governed by high customer expectations on quality and performance. Although the defect does not affect the safety of the vehicle, it does have reputational and financial risk. Manufacturing defects such as paint blistering contradicts the vision to be “the world’s most desirable, ultra luxury British brand, creating the most exquisitely performance cars” (Aston Martin, 2024).

Effective risk management is critical in manufacturing. It enables engineers to find and address potential issues before they become a bigger problem. Root cause analysis (RCA) is a key part of this process, giving a systematic method for finding the underlying causes rather than putting temporary containments or rework.

[bookmark: _Toc216072814]Aim

To investigate the causes of the etch blister in Aston Martin paint shop and evaluate how effective a RCA is in reducing manufacturing risks and defects.

[bookmark: _Toc216072815]Objectives


· Conduct a RCA to determine the root causes of etch blister defects.
· Review the effectiveness of a RCA in automotive manufacturing.
· Identify relevant legal obligations and engineering practices. 
· Assess the revised processes for any remaining risk that could not be fully mitigated.




[bookmark: _Toc216072816]Literature review 

[bookmark: _Toc216072817]Legal and professional standards

Engineers conducting an RCA must work within legal, ethical and company standards. The Institution of Mechanical Engineers (IMechE) has a code of conduct that is used to outline its principles, such as
“Act with care and competence”, “act with integrity and in a reliable and trustworthy manner”, “promoting sustainability” (Institution of Mechanical Engineers, 2023). These principles that IMechE engineers work complies with the relevant legal and safety standards. Although the code of conduct is directed at IMechE members, its principles represent good practice and should be considered by all engineers.

The health and Safety at work. Act 1974 requires that processes, tooling, equipment and working
conditions are engineered and maintained to be “so far as reasonably practicable, safe and without risk to health” (UK Government, 2014).

[bookmark: _Toc216072818]Risk management in manufacturing 

It is critical that engineers use risk management effectively in manufacturing, where production depends on a repeatable process. Processes that do not meet the required standard can lead to defective parts, higher rework cost and potential safety risk. By identifying risks early, effective risk management can enable engineers to implement controls that prevent the defect and maintain the quality standards. Tools such as failure mode and effects analysis (FMEA) can support risk management by ranking the defects. A FMEA allows the engineer to assign a risk priority number based of the severity, occurrence and detection rate. By ranking the risks, engineers can identify defects that need immediate attention and controls implemented.






[bookmark: _Toc216072819] Root cause analysis tools

Root cause analysis is a crucial part of effective risk management. it enables engineers to not only identify the visible defects but also show underlying factors that may be contributing to them. By identifying the root cause, you can prevent the issue from the start and revise the documentation to make a strong and reliable process.

· Fishbone diagrams help engineers systematically work through different causes by categorizing them into man, machine, method, materials, measurements and environment.
This tool is particularly useful if a team of engineers are investigating one defect, they can then assign each category to best suit their expertise.

· Fault tree analysis is another widely used method of RCA, it works by targeting the specific failure point, then working backwards to find the immediate causes, the engineer will then need to find the underlying factors, you must then apply gates logic. validate the causes and implement preventive actions.
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[bookmark: _Toc216072820]Root Cause Analysis 
[bookmark: _Toc216072821]Etch application process

When applying the etch material, the operator has access to an online process document displayed on the EASE screens. The document provides clear instructions for completing the operations and includes the relevant technical data sheets supplied by the material supplier. Each process document has a sign-off sheet that must be completed before the operator can work on the line. This confirms the operator understands the process and agrees to follow the steps, which is intended to deliver to the correct standard of work and ensure the operator is safe. These process documents comply with the health and safety at work act 1974, Which requires that equipment and processes are designed within reason to be safe and without risk to health (UK Government, 2014).
 
[bookmark: _Toc216072822]Problem

Aston martin is currently undergoing significant operational changes aimed at reducing the running cost and minimising the number of operators required to run the production lines. However, multiple issues have since arisen due to the short time scale the change has taken place in. Currently, the most frequently occurring defect is blistering in the interior panels. It shows in figure 3, that 68% of cars are showing the defect after being painted, these panels have all needed to be re-worked. This is a significant loss to the company therefore controls must be put in place to mitigate the risk.

Production managers provided DPV (defects per vehicle) tracker data from the final inspection bays. they provided data from prior to the change and the result after the change. The data shows an increase in DPV from 2.4 panels per car (average from week 1 to week 35 2025) to 4.63 panels per car (week 36 and 37 2025), show in figure 1. The date shows the most re-worked panels are interior panels, this aligns with the process change. under the previous process, an additional operator allowed the etch primer to flash off for 35 minutes before the topcoats were applied. Now that the operator has been removed, the flash of time has been reduced to 8 minutes. This below the material suppliers recommend time.



Figure 1 – Aston Martin DPV 



[bookmark: _Toc216072823]Justification

The completed RCA shows that the blister defect has a high RPN, the engineer will need to follow Aston Martin standard FMEA standard to rank severity, occurrence and detection this is show in figure 2, 3 and 4. Internal flags data was used to check the occurrences and the severity of the blister. However, flags date doesn’t directly show the detection rate from the paint shop but comparing paint shop data to inspection date from trim and final, allowing the fallout rate to be calculated. The fallout rate can then be compared to Aston Martin standard to determine the detection rate. Due to the high RPN, an immediate containment is needed moving forward until a permanent solution can be developed and implemented.
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Figure 2 - Aston Martin standard FMEA  - occurrence ranking[image: A chart with text and colors
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Figure 3 - Aston Martin standard FMEA – severity ranking 
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Figure 4 - Aston Martin standard FMEA - detection rankings

[bookmark: _Toc216072824]Solutions 

In figure 5, the technical data for the flash off times of the etch material are highlighted, in figure 6 is the number of reworked panels that have occurred since the implantation of the new etch process. After a comparison between the process documentation the technical data sheet it was found that the process document was not fit for purpose. The process didn’t allow enough time to flash off. Due to current budget constraint and the lower number of technicians allocated to the paint shop, the engineer started by looking at the ways to speed up the flash off time. Two faster evaporating solvents were supplied by the paint manufacture and have been trialed, it did prevent the blistering defects but failed PVT (product validation testing). The next step was to determine the lowest flash off time that our material could handle without causing the blistering defects. In figure -, is the results of flash of trial. it was found that shortest amount of time need is 12 minutes, this is 3 minutes over the takt time given for the process. Based on the results, the process was re-arranged so that the etch application is the first step. This allowed for an extra 2 minutes. The transfer bays takt time was then reduced by 1 minute which brought process in takt with the increased flash off. To further improve the process, training was given to ensure the operator applies the material correctly, in the new suggested process the operator will apply and give the material the full 12-minute flash of time, the operator will also complete a “smudge” test.
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Figure 5 - Paint supplier etch TDS


Figure 6 - Aston Martin reworked panels




[bookmark: _Toc216072825]Results 

Following the validation trials, the new process was implemented and ease screens updated. Production have reported the new DPV data as show in figure 1, which shows a reduction to 2.43 panels per car. Continued monitoring of the defect will be carried out due to sensitivity of the material. Further trials of new materials and application methods are planned to increase the reliability of the process.


Figure 2 - Aston Martin Paint shop DPV data
[image: A chart of a number of text

AI-generated content may be incorrect.]

[bookmark: _Toc216072826]Conclusion 

In conclusion, the RCA was an effective method of identifying and rectifying Aston Martin blister defect. By investigating the defect systematically, it highlighted contributors that had not been considered. When reviewing the process documents it was found that it did not align with the paint manufactures technical data sheet. This directly caused the blister due to an insufficient flash off time.

The process change that occurred, highlights the importance of validating technical data against manufactures data sheet, trialing prior to releasing the documents. In future, new process will go through a more thorough verification and sign off procedure.

The RCA provided a clear and unbiased breakdown of the defect. It enables the engineers to make an informed decision and create effective controls to mitigate the risks. The investigation also shows the versatility of a RCA, as It ensures that all factors are assessed. When used correctly is a great tool for improving process reliability and maintaining high quality standards.
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