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Problem Identification
A common problem often found and spoke about between employees in the factory is the time wasted in non-value adding activities such as excessive time spent cleaning a tool and motion waste when looking for specific tools for a job due to poor facility layout. “All unnecessary motion results in non-value-added time and increases cost.” (Gay, 2016). Reducing the time spent on these activities would decrease overall time spent on each job and therefore bring in bigger profits for the company. 
The first step to tackling the wastes of lean manufacturing is to collect data. With a number of different styles of tooling being stripped, assessed and built every day within FSG, a log will be kept of each tools value adding activities working hours and the time spent on the non-value adding activities. The non-value adding activities will also be examined when split into defined categories to discover a root cause for such a high amount of waste.  From this data it will be clear which process is having the greatest effect on production time and costing FSG the most money. 
Once the root cause is identified a solution can be planned out and assessed. The solution must consistently reduce the time wasted on non-value-adding activities and it has to be easy to follow to ensure that every employee is incorporating with the system. A suitable solution will prove very beneficial to FSG as there will be less money wasted and more tools being brought through each month, vastly increasing profit and positive customer feedback as their orders will be fulfilled faster than ever. 

Data Collection
To find the root cause it is important that the data collected covers a number of variables that are impacting the production time of each tool.
In the data analysis, the non-value adding activities that were found to be carried out for all the tools within the tool build section have been split into 3 categories based on the 8 wastes of lean. “The original seven wastes (Muda) was developed by Taiichi Ohno, the Chief Engineer at Toyota, as part of the Toyota Production System (TPS). The seven wastes are Transportation, Inventory, Motion, Waiting, Overproduction, Over processing and Defects. They are often referred to by the acronym ‘TIMWOOD’. The 8th waste of non-utilized talent or ‘Skills’ of workers was later introduced in the 1990s when the Toyota Production System was adopted in the Western world.” (Skhmot, 2017). The 3 wastes found in this data collection are Non-utilized talent, Motion and Transportation.
‘Activity A’ in the data collection represents the Non-utilized talent waste during the stripping and building of a tool. An experienced and highly skilled toolmaker’s time is often spent on the basic, unskilful activity of cleaning the tooling. A tool is cleaned to allow any damage and wear to be more visible to the toolmaker to ensure the right action is carried out e.g. grinding to re-sharpen an edge or the recommendation of new parts. The tool must also be clean when returning to the customer to keep the FSG standard high and the customers happy. 
‘Activity B’ in the data collection represents the motion waste which occurs within the section. “The waste in motion includes any unnecessary movement of people, equipment, or machinery.” (Skhmot, 2017) waste in motion often occurring in the tool build section of FSG in particular is the inorganization of hand tools and equipment. The most frequent example of this is the misplacement of the slide hammers within the workshop. Every tool that is stripped within tool build requires the use of a slide hammer to extract dowels and with no designated storage area a lot of time is wasted in motion when looking for this equipment. Similarly, waste in motion also occurs when searching for ‘bought in’ parts, manufactured parts and the tooling documentation required to move on parts or begin to rebuild a tool.
‘Activity C’ in the data collection evidence represents the time spent on transportation, this includes the movement of people, tools, equipment, jobs and job parts.

	Average time spent with stripping and building of different tools (hours)

	
	Activity A
	Activity B
	Activity C
	Value adding Activities
	Total waste
	Total production time

	McCormick
	14
	3.5
	1
	17
	18.5
	35.5

	Heinz
	12
	4
	1.5
	17
	17.5
	34.5

	Coppice
	0.5
	1.5
	3
	10
	5
	15

	Muller
	18
	5
	1.5
	28
	24.5
	52.5
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Chart 1 shown above is a clear illustration of which tooling is producing the most waste during the stripping and building operation. 
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Chart 2 shows how the total tool build operation time is spent on the Muller tooling.
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Chart 3 illustrates which Activity has the greatest impact on the total time wasted for each tools strip and build operations.



Data Analysis
‘Chart 1’ emphasises which types of tooling are most affected by non-value adding activities and how common the problem is. It is clear that the Muller tooling is affected the most and this may be down to the size of the tool, containing more components and therefore more steps to the non-value adding activities than any other tool. McCormick and Heinz tools are similar sizes with similar components and therefore the quantitative data for operation times are virtually the same. McCormick and Heinz tools have also been worked on in similar conditions to one another. This is also noticeable in ‘Chart 3’ as the McCormick and Heinz tools both cut sauce pots when operating within their production line meaning the quantity of sauce spillage can vary, causing a varied amount of cleaning required with each tool. Whereas Coppice tools produce foil trays and therefore only experience exposure to food safe oils.
‘Chart 2’ illustrates how much of the total working hours on the Muller tools are taken up with non-value adding activities, with almost 50%. This chart gives a clearer understanding of the margin for improvement which is available when building these tools. To take a clear look deeper into the total waste data with each tool, a clustered bar chart was used.
‘Chart 3’ shows some similarity between the McCormick, Heinz and Muller tools. With the 3 tools being exposed to food products in the production lines (e.g. Sauce and yogurt), the tools require a lot of cleaning which evidentially takes up the majority of the time wasted. However, Coppice tools have the opposite trend line as mentioned previously, they are used to produce foil trays and are therefore kept fairly clean in comparison to the other types of tooling. Foil tooling has many different components on the heads which are often getting requiring work and therefore there is a lot of transportation waste, moving the components onto different sections to be modified/refurbished, returning to the tool when complete, moving the tool to and from the press for trial cuts. These steps are often repeated when the foil tray is not up to standard or if a problem is encountered. ‘Activity B’ is commonly the middle value for each type of tooling and this is because each tool uses similar hand tools which are continuously moving between toolmakers and therefore continuously being looked for by one another.

Root Cause Analysis
To find and tackle the root cause of a problem there are many different tools and techniques which can be used. One of these techniques is the seven-step problem-solving model (Westcott, 2016) within which you; identify the problem, list possible root causes, identify most likely root cause, produce possible solutions, select and implement suitable solution, evaluate the effect of the solution and finally, standardise the process. From the data charts gathered and the data analysis of the project it is clear that the root cause to such a high percentage of waste time is the cleaning operation. With the cleaning activity of the muller tooling taking longer to complete than the whole tool build production time of the Coppice tools, minimising this cause with the target to bring all types of tooling down by over a quarter of the current production time will save the company a vast amount of money and provide the opportunity to increase the work load through each month and therefore increase the profit margin again, given that the machining sections are capable. When analysing the impact of the other 2 wastes of lean illustrated within the data, at this stage of the project it may not be worthwhile in comparison to the cleaning operation of the tooling as the waste of motion can be reduced through a solution such as a reorganisation of the section and a designated hand tooling station. However, the common problem which may continue to occur would be a result of uncooperative toolmakers forgetting/not bothering to follow the system.

Action Plan
With the root cause being identified as the non-utilized talent waste due to the time-consuming activity of cleaning the tool and its components, a final solution was discussed and put forward for confirmation within the board of directors. The solution discussed was the plan to bring in an ultrasonic cleaning tank due to their efficiency to clean components of any shape, providing it fits in the tank. Thunder Ultrasonic Co. are a company based in China which develop and produce ultrasonic cleaning systems and state that ultrasonic cleaning can “Clean the workpiece with complex structure and deal with the dead corners that other cleaning methods cannot handle” with “No damage to the workpiece, suitable for precision parts”. The use of an ultrasonic cleaning machine would completely minimise the non-utilized talent waste found when stripping and building any tooling type to a near 0.5 hours. Yes
End
hose cleaning solution residue off tooling
Remove tooling
Setup and start cleaning cycle
No
Is cleaning cycle complete? cycle
Start next job (check cleaning progress in half hour)
Take tooling to machine
Start



The above flow chart represents the process of cleaning a tool once the cleaning tank is put in place. The greatest impact the machine will have is that it allows the toolmaker to continue working on another job while it cleans. Non-utilized talent waste will still be present when the toolmaker is required to rinse the excess cleaning solution off the tool but as discussed previously, the waste will now in affect be minimised to a target of 0.5 hours.
To progress further with this project and begin evaluating the effect that the solution has when put in place, the proposal needs to be discussed with the board of directors and agreed on. This solution is a big expense to the company as the machine will operate at such a high standard. Therefore, it will take some time to recuperate the cost through waste cut downs, before the company begins to see a greater profit. The project will continue to be evaluated with more quantitative data collected to provide a better understanding of time frames between the company working back it’s spending and starting to see a profitable income.
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