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Introduction

      Throughout this assessment, I will consider the implementations of Lean Manufacturing Principles and how they can be implemented into the manufacturing environment to optimise operational performance. I will discuss the fundamental phases of the DMAIC process (Define Measure Analyse, Improve and Control) and how Six Sigma methods can be used to improve, optimise and stabilise the production processes. I will produce a report to highlight the differences between each principle, in addition to providing real life examples that have been implemented within my workplace. 

Lean Principles 

     Lean Principles are tools used within the manufacturing industry, in order to aid continuous improvement. There are five lean principles, these include: identifying value, mapping the value stream, creating flow, establishing pull and seeking perfection. Below I will discuss each of these principles and consider how each can be applied within the manufacturing environment.  

Identifying Value 

     The Identifying Value phase is used to identify the wants and needs of a customer when producing a product or providing a service. During this phase, the company will assess their manufacturing capabilities to ensure they can fulfil customers’ expectations. Here, the value added, and non-value added will be assessed to ensure taking on this task is a financially viable option, as although the task may seem appealing it may contain a non-value added process. If this were the case, it may be extremely costly and time consuming for the company, having adverse effects on the profit margin.

     Value added activity refers to a process that would directly change the fit, form or function of the product, seen in the machining of stock material. This is likely to increase overall customer satisfaction and value of the product in question. Companies should aim to optimise value-added activities where possible, to ensure the manufacturing process is cost effective and less time consuming. An example of optimising such activity would be decreasing machining times to make the products move much quicker and eliminate any time wasting. Whereas Non-Value added activity has a different effect, concerning a process that doesn’t contribute to the product or improve customer satisfaction. Companies should aim to eliminate or at least reduce any Non-Value added activity, as it can impose unneeded costs and delay the production process. An example of this is shipping goods to a customer, as it doesn’t add value to the product. Companies should aim to optimise value-added activities where possible, to ensure the manufacturing process is cost effective.

Mapping the Value Stream 
     
     Mapping the Value Stream is a principle used to highlight any waste created by providing the product or service. The concept of waste is wide in nature, it is not always physical and can often be difficult to identify. Waste can come in many forms, including ordering excess material, a company being overstaffed or wasting time during the production process. Such types are often the result of poor managerial and communication structures within a company, employee neglect and staff assuming they are being more productive than they are. This lean principle requires an individual to physically observe the production process and communicate their findings to employees so all are aware of the waste identified and devise strategies to prevent such waste. 

Creating Flow 

     Creating Flow is the lean principle used to ensure that the process of manufacturing is consistent throughout, with a continuous and time effective flow. Production lines are often paused as a result of a particular station or cell outperforming another, causing backlog within the process. To reduce the likelihood of this, companies should attempt to even out the amount of work at each station or implement a more suited method of production. 

Establish Pull
 
     Establish Pull refers to the lean principle of production which aims to reduce the amount of excess stock a company holds and ensure stock levels suit its demands rather than ordering stock that is not required at the time (Push Method). In order to use this principle effectively, it is imperative that all other principles are satisfied. This is because inventory levels are low, meaning you are unable to produce much wate as it will soon be empty. Some companies may adopt a Just in Time Manufacturing approach in attempt to reduce waste, as stock is only order when and where it is needed. This method of manufacturing is used by car manufacturers Toyota and Mini, appearing to be successful in practise. 

Seeking Perfection 

     Seeking Perfection is the final lean principle and is arguably the most difficult ad important. Seeking Perfection requires each person involves each person within the manufacturing process to conform to the same standard and adopt a continuous improvement mindset. This can sometimes be challenging to achieve, due to the ‘we’ve always done it this way’ mentality often adopted. This approach can lead to many problems within the production process, particularly when customer demands increase in response to changes within society (The Principles Of Lean Manufacturing, 2016).
 
Six Sigma

     Six Sigma refers to a set of tools created by leading engineer Bill Smith in 1986 whilst working at Motorola, later popularised in 1995 when Jack Welch used it at General Electric. 
The methodology is driven by the reduction in variation of manufacturing processes, through statistical analysis ultimately leading to the reduction of total defects. 



The Six Sigma fundamentals are continuous improvement, data driven decision making, statistical analysis of variation and customer defined quality (The Complete Business Process Handbook, 2015) each allowing companies to improve their existing processes. 

DMAIC
      DMAIC (Define Measure, Analyse, Improve and Control) refers to methodology which allows companies to improve any existing processes or products, not new. Aiming to maintain customer satisfaction when the process or service is active, DMAIC is very valuable tool raising concerns in particular area of the production process and allows the company to devise a solution. 
DMAVD
     DMADV (Define, Measure, Analyse, Design and Validate) is a method focused on designing new products or processes. Used in the development stage of production, DMADV allows a company to gauge customer needs and make pre-empted changes rather than make a product and wait for approval. By using this process, you are able to break down every aspect of the production or service before it even starts minimising the risk of early-stage defects. 

     Although each method is different, they are both extremely similar in nature. Each method implements different strategies of the production based on customer needs, through collecting and analysing data to reduce variation. However, DMAIC involved the reduction of defects, whereas DMADV is used to prevent defects (DMAIC vs DMADV, May 2021).

Application of Lean in my Workplace

     From analysing and comparing the different tools and principles above, I have come to the conclusion that my place of work FSG Tool & Die would benefit by implementing certain strategies. Although FSG are the leading press tool manufacturer in the UK with certain areas excelling, there is room for improvement.  I believe that implementing the Identifying Value lean principle will benefit the company, as overall there is a large emphasis of what is needed and what isn’t needed. This is due to the specific tolerances required and the importance of CAD designers’ communication with customers to ensure they receive their desired product or service. If such tolerances are over engineered, production time is longer leading to an increased risk of adopting a non-value-added process. 

      Mapping the Value Stream is another principle emphasised at FSG Tool & Die, as we are a totally subtractive manufacturing facility. The correct ordering of stock material is crucial. As a company we reduce the waste of stock by planning team collaboration with the machining staff, to gain an understanding of how much excess material is needed to achieve the dimensions rather than just estimating how much is required. Estimating stock can result in the company ordering too much stock, of course wasting money and increasing machining times. Recently, there has been even more of an emphasis on this due to increasing costs of stock material and maintenance bills. Another way we use Mapping the Value Stream as a company is through handing out route cards for every process. This is used to ensure that the given machining times are met and are not exceeded, which helps with planning and allowing sales teams to accurately charge the customers correctly, making it a financially viable option for the company. 

     However, I do believe that FSG could improve as a company by adopting the Establishing Pull method. I strongly believe that capital is wasted by the company through ordering excess material in hope that it may get used in the future. In addition, I believe that minimizing the storage of materials within the factory. Within the factory, there is a section of dedicated to storing stock materials which is manned with three members of staff. These members of staff manage this facility daily, to arrange materials and provide employees with any material needed. If this process were to change, the company would save drastic amounts of money on stock and consequently save money on staffing, as only the correct amount of stock would be ordered, and the staff could work elsewhere within the factory. The money FGS would save by introducing this method would be re-invested into the company, allowing support in other areas. 

     In addition, I believe that as a company FSG struggle in adapting the continuous improvement mindset amongst all members of staff. I believe this is due to a divide within the workforce, with around half of employees wanting to push the boundaries and capabilities of the processes and whereas the others are happy to use the method they have used from the beginning. To improve this, I would suggest that training needs to be implemented amongst all members of staff to ensure everyone has the same mindset, introducing them to a lean way of thinking. Furthermore, I believe that that there should be more trials conducted within the workplace to showcase the capabilities of the machinery and tooling methodology explained above, showing the befits of introducing a different system.  

Comparison
       From researching both methodologies, I now understand that there are so many aspects and different levels to each methodology both having use in nearly any manufacturing setting. I believe it is essential that any manufacturing facility use one of these methodologies to improve production methods in many engineering companies. In comparison, I believe that Six Sigma edges out lean principles based on the variety of options that Six Sigma provides through use of both DMIAC and DMADV. Each tool allows an individual to have both pre and post process options and appears to be a lot more flexible in approach compared to the lean principles.  In my understanding Six Sigma there is a generalized goal for improvement in all areas, in addition to offering a scale in which you can compare your company and always have an eye on a certain goal. 

Conclusion
     Throughout this report, I have been granted the opportunity to research both lean principles of manufacturing and Six Sigma gaining a true understanding of each. In conclusion, I believe both methodologies are excellent continuous improvement tools and allows each company to devise strategic production strategy best suited to them. I do believe that when choosing Six Sigma or Lean it is totally dependent on your situation, thus each method must be tailored to meet certain needs. Despite both methods being costly to implement and very hard to maintain, I believe each provides a series of benefits. When applying such knowledge to FSG Tool & Die,  I have concluded that the Lean principles would be better suited due to the nature of work conducted. If there were to be more mass production work at FSG, there is a possibility that I would reconsider my decision and take into a variety of different factors when doing so. The type of work conducted at the facility is extremely precise in nature, heavily reliant on skills of employees which of course could be subject to human error causing some defects.  
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