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1. Task 1 (G2)
1.1. [bookmark: _Toc155374746][bookmark: _Toc157023510]For Task 2.a
1.1.1. [bookmark: _Toc157023511]Goal Description – 
Develop proficiency in conducting Failure Mode and Effects Analysis (FMEA) by applying it to the tool manufacturing processes using CNC milling machines in CWM Engineering Ltd, with a specific emphasis on identifying and prioritizing potential failure modes in tools production.
1.1.2. [bookmark: _Toc157023512]Planned Actions – 
· Enroll in an advanced knowledgeable employee on FMEA methodologies tailored for manufacturing processes in the tools manufacturing industry.
· Collaborate with new colleagues experienced in modern CNC machines and risk management for guidance and practical insights in equipment production process.
· Identify a suitable tool development from CWM Engineering manufacturing processes to apply FMEA principles, focusing on tools production.
1.1.3. [bookmark: _Toc157023513]Support/Resources Required-
· Access to an advanced FMEA course or training program tailored for manufacturing processes in the tool manufacturing industry.
· Regular collaboration with experienced colleagues in tools manufacturing and risk management.
· Availability previous of relevant study data from tools manufacturing processes.
1.1.4. [bookmark: _Toc157023514]Deadlines-
Table 1 CNC tool manufacturing
	Activity
	Jan
	Feb
	Mar
	April
	May

	Complete the advanced FMEA course tailored for tool manufacturing processes.
	
	
	
	
	

	Regularly engage with colleagues in tool manufacturing and CNC machine risk management for practical insights and select a case study
	
	
	
	
	


1.1.5. [bookmark: _Toc157023515]Monitoring and Evaluation-
Regularly apply FMEA principles to tools and equipment manufacturing processes and seek feedback from experienced colleagues.
Stay updated on changes in legal considerations specific to tools manufacturing and incorporate them into the technical report.
Evaluate the effectiveness of the FMEA process in the context of tools manufacturing through ongoing projects and adjust the approach as needed.
1.2. [bookmark: _Toc155374747][bookmark: _Toc157023516]For Task 2.b
1.2.1. [bookmark: _Toc157023517]Goal Description – 
Deepen understanding of the relevance of risk management in the manufacturing sector, with a focus on legal considerations specific to tools manufacturing and produce a comprehensive technical report on conducting FMEA in the context of tools and equipment production.
1.2.2. [bookmark: _Toc157023518]Planned Actions – 
· Conduct in-depth research on the relevance of risk management in the car manufacturing sector, emphasizing legal considerations specific to car production.
· Participate in meetings or discussions regarding manufacturing law and risk management in the automotive industry.
· Draft report on the implementation of the FMEA process in the context of vehicle production, including qualification rankings and corrective recommendations.
1.2.3. [bookmark: _Toc157023519]Resources Required-
· Access to legal databases or resources specific to car manufacturing for in-depth research.
· Registration fees can be used to attend legal seminars or conferences focusing on productivity and risk management in the automotive industry.
· Guidance from legal experts in the automotive industry to ensure the accuracy of legal decisions.
1.2.4. Deadlines-
Table 2
	Activity
	Jan
	Feb
	Mar
	April
	May

	Conduct research on the relevance of risk management and legal considerations in car manufacturing
	
	
	
	
	

	Attend at least two legal workshops/seminars specific to manufacturing in the automotive industry
	
	
	
	
	

	Complete the technical report on FMEA in the context of car manufacturing.
	
	
	
	
	











2. [bookmark: _Toc155374748][bookmark: _Toc157023520]Task 2.a (G1)
FMEA attached in excel spreadsheet. 
[image: A screen shot of a computer screen]

3. [bookmark: _Toc155374749][bookmark: _Toc157023521]Task 2.b
3.1. [bookmark: _Toc155374750][bookmark: _Toc157023522]Introduction
The report shows that there is a need for necessary research focused on non-performance demand and Factor Analysis (FMEA) to determine the importance of risk management in the automotive industry. Mechanics in the automotive industry need to have a deep understanding of risk management because this directly affects the safety, reliability, and regulatory compliance of the vehicle. Knowing the good nature of auto manufacturing, where innovation and complexity coexist, engineers must navigate an environment where risk must be taken into consideration.
3.2. [bookmark: _Toc155374751][bookmark: _Toc157023523]Aim
To explore and highlight the importance of risk management in the tools and equipment manufacturing industry and give suggestions for preventing failures while in the production process. 
3.3. [bookmark: _Toc155374752][bookmark: _Toc157023524]Objectives
Researchers have used FMEA methods to identify and reduce potential problems in CNC machines, improve reliability and operational safety, predict failure modes, and compute feed systems. This paper proposes analyzing the failure modes of the pneumatic system of a CNC milling machine using FMEA method.
This study discusses the use of universal and CNC controlled milling machines in a university laboratory, focusing on occupational health and safety. Five risks were identified, and corrective/preventive actions were presented (BenDaya et al., 1996). The aim is to raise awareness among employees about the importance of these machines in the production and educational sectors.
3.4. [bookmark: _Toc155374753][bookmark: _Toc157023525]Literature Review
The hand tool industry is a complex and diverse sector with a large market for standard products and a parallel smaller market for specialized tools. It has evolved over time, with a shift towards product differentiation, high product quality diversity, strong competition, and diverse manufacturing processes. The Industry has seen a continuous replacement of declining markets with new, robust ones. In the 1960s, (Dyson et al., 2009) the hand tool industry included SMEs competing with large companies, but the modern market still consists of large international companies. SMEs often struggle to finance R&D and advanced manufacturing technologies due to their economies of scale (Bevilacqua et al., 2000). However, claims of uniqueness can complicate the implementation of innovative practices, and unmanaged claims can create confusion and conflict. The industry's policies often rely on generic improvement tools, leading to frustration and resistance to change initiatives within SMEs. To avoid these issues, it is essential to find a balance between reusing, creating, and customizing solutions (Bowles, 2004).


The Failure Mode and Effects Analysis (FMEA) methodology was developed in the 1950s to improve safety and prevent predictable accidents in the aerospace industry. It later became a key tool for increasing quality and efficiency in manufacturing processes (Chin et al., 2009). Ford Motors introduced FMEA in 1977 to address potential problems in R&D during production and published the Potential Failure Mode and Effects Analysis Handbook in 1984 (Bowles, 1995). Later, automobile manufacturers in America introduced FMEA into supplier management and used it to identify reasons behind failures in mechanical engineering courses. FMEA has been applied in various industries, such as salmon processing and packing, wind turbine systems, and automotive development (Braglia, 2000). It has also been used to optimize decision-making processes in new product development and to compare FMEA results with Failure Reporting, Analysis, and Corrective Action System results.
Technological advancements have led to fast and efficient production, but mechanization has increased the use of machinery equipment, posing health and safety risks. Ignoring protective equipment and safe working measures can lead to unsafe environments and risks. Addressing both positive and negative aspects of technology is crucial to prevent occupational diseases and injuries. Prioritizing occupational safety is essential for advancement in production, increasing efficiency and quality, and preventing negative outcomes.
CNC machines are controlled by computers using numeric codes, symbols, and letters as command data. These machines consist of mechanical, electrical, hydraulic, pneumatic, and air feed systems, combining to produce more precise, faster, and mass-produced products (Braglia, 2003). Damage to a CNC machine is likely due to failures in these systems, such as leakage, component damage, excess pressure, overflow, overheating, and noise. To identify failures, failure mode and effect analysis (FMEA) is used (Chang et al., 2001). FMEA aims to show potential failure modes and their causes and effects, reducing the possibility of failure. Priority solutions are found based on a description of top event problems and a combination of problem events and their causes. Priority settlement is sought for each problem that occurs (Chang et al., 1999). The FMEA stage is carried out after obtaining a description of the problem and the combinations of causes known to solve problems. FMEA helps control maintenance and prevent the cause of critical failure. Good maintenance management must consider every failure mode, its effect, and its critical analysis.


3.5. [bookmark: _Toc155374754][bookmark: _Toc157023526]FMEA
Nobody likes to think about failure. But if you want to avoid it, you need to take a hard look at what could go wrong (and why), so you can take steps to reduce the risk. That is the goal of the FMEA risk analysis.
In CWM engineering production unit, I found that tool dimensional inaccuracy, spindle performance failure, tool change mechanism failure, milling machine axes misalignment and cooling system failure in CNC machine malfunction activities, we need to recover. I used FMEA to solve this problem properly. 
[bookmark: _Toc157023527]3.5.1 Cooling system failure
Severity 8 indicates a greater impact on the whole body. A faulty air conditioner can cause overheating, shortening its lifespan and damaging sensitive components. And occurrence 6 means medium probability. Even if regular maintenance is performed, malfunctions may occur due to unforeseen circumstances such as a sudden pump failure or an unexpected event. Also, detection 9 indicates a high probability of detection. Having regular audits and benchmarks available makes it easier to detect potential problems early.
[bookmark: _Toc157023528]3.5.2. Machine axes misalignment
Severity Machine axis misalignment can affect the quality and life of the tool, so its weight is 8.
Occurrence 6 means like middle. Regular social monitoring and preventive measures can help reduce the incidence of this condition but cannot eliminate all risks.

Detection 8 indicates a high probability of detection. Regular inspections and preventative maintenance can detect potential problems before they become serious problems.
[bookmark: _Toc157023529]3.5.3. Tool change malfunction
Severity 9, a serious impact on the whole body. Failure to switch the device may cause downtime and has the potential to damage the machine.
Occurrence 7 indicates high probability. As regular inspections and maintenance are carried out, the mechanical condition of the equipment changes, indicating a level of inevitability.
Detection 7: the probability of being detected. Despite regular inspections, some violations may not be noticed immediately, resulting in possible delays in detecting and correcting the problem.


3.6. [bookmark: _Toc157023530]Overall failure preventive actions
· Focus on regular maintenance, monitoring, and inspection for all systems.
· Apply maintenance technology to detect problems before they escalate (Chin et al., 2008).
· Improve key components (such as spindle, derailleur, and cooling system) for greater reliability (Charnes et al., 1978).
· Invest in precision equipment and technology to properly mitigate and reduce the risk of breakage.
Even if the precautions are reduced, the risk that is always unexpected and sudden cannot be completely prevented (Charnes et al., 1962). For example, unforeseen problems or sudden malfunctions that are difficult to predict or control. Regular maintenance, regular training, and adherence to technology can help minimize these additional risks. 
3.7. [bookmark: _Toc157023531]Conclusion
In conclusion, Using the incorrect cutting tool for the job can often result in poor quality material finishes. To remedy this, select the appropriate tool and setting for the task and material. As extremely complex equipment controlled by CNC computers, many of the problems encountered in CNC machining are generally caused by programming. To avoid these mistakes, new operators must be thoroughly taught in the various programming methods available for CNC machines. Machine vendors or experienced shop floor operators should give new operators comprehensive user manuals and training, as well as motion sequencing and machine operation. CNC Machine Tools, which are modern equipment with several continually moving mechanical parts, must be cleaned, and maintained on a regular basis in order function properly. To avoid this, machine operators must follow a specific maintenance schedule for the machine tools in use. They should also check coolant and airflow levels, such as air filters, on a regular basis to ensure that activities run smoothly and continuously. Main problem in this CWM engineers is skillful workers. If it anything that can improve their practical knowledge using some training program, it will be increase their performance and CNC machine failures.
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