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2. Introduction 
This report presents a structured Root Cause Analysis (RCA) into the malfunction of a rotary hydraulic 

press by investigating the practical application through an RCA. The objective is to emphasise the 

importance of structured risk management within manufacturing engineering through an evaluation 

of failure events, identifying its root causes and developing engineered controls to prevent the 

recurrence. 

3. Literature Review 

3.1 Critical role of risk management in manufacturing engineering 

Risk management is identified as a mandatory measure within manufacturing engineering 

operations, where it is implemented to minimise operational failures, health and safety risks and 



quality inconsistencies. Evidence indicates that risk management strategies lead to a reduction in 

workplace incidents, Risk assessments are crucial to preventing accidents in the workplace: not only 

can risk assessments reduce the likelihood of accidents, they also help raise awareness of hazards 

and minimise risk. British Safety Council (2024). 

The use of risk management in the workplace extends beyond the positive impacts towards safety 

concerns. It also affects the economic condition of many organisations. Where companies experience 

a reduction in costs associated with production downtime, legal penalties and manufacturing 

iterations. For instance, Effective Reduction of Production Costs ISO 31000’s structured risk 

management approach allows companies to identify and eliminate high-risk areas in the production 

chain. This directly impacts production cost reduction, ultimately increasing the company's profit 

margins. SGSCorp. (2018). 

3.2 Tools for risk mitigation in manufacturing engineering  

Manufacturing engineering has implemented a range of different methodologies that help reduce 

risks. A principal methodology is Root Cause Analysis (RCA), a structured tool for investigating 

underlying causes of failure. Then using a FMEA (Failure Mode and Effects Analysis) to investigate 

issues and their reoccurrence. It is a proven methodology that allows engineers to identify the root 

cause of an issue they are facing by addressing underlying system/protocol problems. 

The use of RCA within manufacturing engineering allows for risk identification through scoring 

categories. This includes severity, occurrence and detection which creates a final Risk Priority 

Number (RPN) scoring. This scoring evaluates the above criteria, allowing the organisations to 

understand the highest-risk failures for incidents. The RCA process breaks down a primary failure 

event into multiple potential causes, where each cause is assessed through a scoring system. 

Additionally, the analysis evaluates the current controls and the recommended actions and how 

these actions directly reduce RPN scores through a reassessment of severity, occurrence and 

detection. The successful implementation of an RCA allows manufacturers to understand problems 

and their root causes. Eventually, enabling the organisation to focus their efforts on issues with the 

greatest risk reduction. 

3.3 Professional standards, legislations and acts 

Manufacturing engineering operates within mandatory professional standards and legislations. 

These are put in place for a variety of reasons ranging from health and safety to product quality and 

reliability. This is further emphasised in the Institution of Mechanical Engineers (IMechE) Code of 

Conduct which outlines that we should Quantify and limit risk in all aspects of professional work, 

including with those who are working under our authority. IMechE, (2023). This professional 

obligation highlights that risk management is not only a legal requirement bust also an ethical 

responsibility  

The Health and Safety at Work act (1974) securing the health, safety and welfare of persons at work. 

This act regulates employers to ensure the health and safety of its employees whilst at work. 

Therefore, in the manufacturing engineering industry tools like RCA and risk assessments are key. 

These acts encourage risk management to be a necessity through legal documentation rather than 

common and optional practise.       

ISO 9001 establishes a criterion for quality management systems within manufacturing engineering 

that is driven by risk management. It’s requirement for continuous process improvement-The 

standard helps identify and eliminate inefficiencies, reduce waste, streamline operations, and 



promote informed decision-making, resulting in cost savings and better outcomes. ISO 9001 (2015). Is 

in line with the use of many risk management tools. For example, a Root Cause Analysis which helps 

identify the greatest risk reduction in a company’s system, allowing for the elimination of 

inefficiencies that the standard promotes. 

4. Methodology 

4.1 Approach to risk management investigation 

This approach into manufacturing risk management was conducted through a two-stage structure 

that included a Root Cause Analysis (RCA) and a Technical Report that explained all the investigation. 

This structure ensured the research remained organised and directly linked back to the question, 

supported by a relevant industrial case study. 

4.2 Theoretical and contextual research  

A wide range of research was conducted through a variety of academic and professional sources. This 

research established the foundation for essential context in the investigation. Academic sources such 

as Google Scholar were used to investigate recent and up to date written papers that would provide 

referencing for views and opinions. Additionally, professional standards and legislations were 

analysed: (IMechE, 2023) and ISO directly affected risk management within manufacturing 

engineering.  

4.3 Risk analysis using RCA 

The final phase emphasised the research made and referred it back to a relevant workplace incident: 

The failure of a rotary hydraulic press. The RCA involved identifying and definition of the core 

problem (press arm ejection). A further criterion evaluated the cause against: Severity (Impact on 

safety or functionality), Occurrence (Likelihood) and Detection. These parameters where then 

multiplied to create a Risk Priority Number (RPN) which allowed me to calculate the level of current 

risk and its risk after the new measures that have been put in place. This process provides an 

assessment for risk and planning. 

5. Results & Analysis of RCA 

5.1 RCA explanation  

The RCA revolved around a consistent issue with the rotary hydraulic press machine where a range of 

problems caused the machine to malfunction. Eight clear failure contributions were identified. The 

issues were then described in the RCA table; and all issues were listed, the effects on the machine 

were identified whilst also analysing the effects if the issue occurs and how that can affect the 

machine and production. The next column along included the severity (SEV), occurrence (OCC) and 

detection (DET) ratings which were collected and the initial ratings in terms of these criteria would 

eventually create the initial RPN score. Once the initial RPN was created actions were recommended 

that would help lower the RPN and this was further recalculated by using the same criteria as the 

initial RPN. 



5.2 RCA justification  

Firstly, looking into the RCA table, the severity maintained a rating from 7-9. These ratings were 

assigned because the issues listed would cause failure to the machining components or would cause 

a halt in production time. Ratings of 8 or 9 were reserved for issues that would cause arm ejection. A 

rating of 7 was given if it caused significant downtime but not arm ejection, it was rated a 7 due to 

the prolonged time of the machine being in maintenance. All issues were classified as Critical 

Characteristic, as each issue would cause excessive production stoppage or machine failure. The 

occurrence ratings ranged from 2-5, the higher ratings (4-5) were concluded because they occurred 

more often and were primarily linked to human error. Whereas the lower ratings (2-3) were assigned 

with mechanical failures. Detection ratings varied most significantly (2-8), based on how easily a 

failure could be seen before causing an issue. A lower rating (2-3) was assigned if the issue was 

clearly visible, like an operator error. An error that required machinery to be taken apart to be seen 

has been rated 7-8. This is because it is an internal component of the machine like an internal leak 

which requires a maintenance team or someone doing regular inspections on the machine to 

understand that it is occurring.  Whereas a mechanical error like a misaligned rotary table is clearly 

visible without the dismantlement of the machine.  

 5.3 Mitigating actions and revised RPNs 

The implemented actions were directly targeted at reducing the RPN. The largest percentage 

reduction (83%) was for operator loading error, which was achieved by installing a depth gauge. This 

engineering control eliminated the chance of human error. The largest point reduction (108) 

addressed an internal mechanical issue regarding seal leakage. This was done by implementing a 

routine inspection of the machinery. The two results along with the 100% success rate in lowering 

each issue’s RPN highlighted the importance of risk management principles within manufacturing 

engineering. Figure 1 highlights the implementation of the preventative measures that resulted in 

the significant reduction in RPN. Where every failure mode saw a decrease confirming the 

effectiveness of the actions taken.  



6. Conclusion 

6.1 Summary of key findings 

This report has investigated the importance of structured risk management in manufacturing 

engineering by using FMEA methods and a practical application of a rotary hydraulic press and its 

failures. The conclusion of this report confirms that risk management is integral to manufacturing 

and is an essential framework for operational safety, cost control and product reliability. 

6.2 Effectiveness of an RCA 

The RCA conducted proved through figure 1 it was an effective resource for risk mitigation. As 

explained earlier, it analysed complex failures into specific causes that were scored on a particular 

criterion. The results highlighted significant risk reduction, with RPN scores decreasing by an average 

of over 60% after actions were implemented. This was confirmed notably through the most 

significant risk reduction of 83% and 108 RPN points after the application of gauges and routine 

inspections. These statistics strengthen the argument of an RCAs importance through data driven 

results. 

 6.3 Weaknesses of an RCA  

However, the effectiveness of an RCA is not guaranteed, its effectiveness can be compromised by 

organisational culture; through cross-functional misalignment among stakeholders. The different 

views and perspectives cause underlying problems with blame and responsibility. Furthermore, the 

post failure initiation factor of an RCA can be seen as an issue because these factors should be 

considered during the design stage rather than after flaws occur. 

 6.4 Final assessment 

In conclusion, while not the only tool for risk mitigation in the engineering industry it is an essential 

tool to provide quality and transparent results. It is an effective method to help minimise risks in the 

workplace, clearly demonstrated by our results. The process allows for a safer and more efficient 

approach to manufacturing operations. The implementation of the RCA conveys the importance of 

risk management in manufacturing engineering by highlighting how it can impact and identify the 

primary root cause of a significant problem  
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