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Task Description: You are required to select either option “A” or option “B”. Option B is intended to be an effective route for those individuals who do not, currently have readily available access to data and/or information in their workplace. Please do not attempt both options.
Option I have taken: B
Option B 
You have been brought into a manufacturing company as a consultant Process Improvement Engineer to develop a data-informed, improvement plan for an existing manufacturing process. The component being manufactured is the “sliding jaw” from a machine vice assembly. 
The “sliding jaw” is initially produced using a sand-casting process (Operation 1) and then the faces which mate with other components in the vice assembly are machined using a vertical machining centre. Two separate foundry workers (A&B), work independently of each other at the foundry to produce the castings. Two separate machinists (C&D) work independently of each other at the machine-shop to finish the component. 
Using the defect data provided along with appropriate quality tools to analyse the problem and to determine a prioritised corrective action plan to improve the process and reduce the risk of continued defects. 
Clearly sate any assumptions which you have made in your introduction. 
A suggested structure for your report is as follows: 
• Problem identification/problem statement 
• Data summary (the data itself has been collected and is presented in table 1) 
• Data analysis 
• Root Cause Analysis 
• Action Plan 

(2000 words maximum word count)
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Problem Identification/Problem Statement
Firstly, I have been brought into a manufacturing business in order to try and improve their process of producing sliding jaw vices. The problem is that defect types have been identified and the data has been collected in order to know what the exact defect is in the product and who was responsible. To find who was responsible, they can find whether the defect was created in the sand casting process or the machining process. This shows the business or external process improvement engineers where improvements can be made, but also, what types of improvements can be made due to knowing what types of defects are happening. Overall, the problem is the business is losing out on potential revenue through the sales of their products, due to the failures in their products leading to the product being wasted/scrapped. The business is in need of a change in order to reduce or remove their waste and have a lean manufacturing system to ensure the efficient outgoing of products and sales while waste is very low or zero. The business can take many routes to maintain a lean system, some of these include identifying the value of their product and therefore finding the pull from the customer. This is extremely important for a business like this, as small operations like this shouldn’t be creating as many defects when the manufacturing processes being carried out are relatively simple. I have made the following assumptions before analysing this situations. I assume that it’s the same workers working day in day out, rather than working shifts along with other workers. This would make it more complicated and difficult to try and pinpoint any defects that can be traced back to an individual worker. I can also assume that all defects have led to the complete waste of  the component having a worse effect on the business.
Data Summary
The table given by the business shows the types of defects occurring during the process in each given process e.g. sand casting or machining. The table also shows which worker is responsible for each defect in a component, this can be used to then talk to the worker in order to find why this defect is happening, and whether it is the operators fault, or a failure in the machinery. The table also shows what day this happens on, this is useful as some machinery may be tampered with on certain days of the week in order to be cleaned or calibrated, this would then have a knock on effect and could possibly increase the amount of defects on a given day, however the chances of that happening are rather slim. A process improvement engineer could simply use this data in order to find the most common defect in each operation and for each worker. This could then be looked into and the cause of the problem should arise quickly allowing the business to fix the problem and start producing more efficiently with less waste and more revenue. However, even though a process improvement engineer can outline all of these causes for the defects, it is important for the business itself to not have any cognitive biases that could lead to problems in their product quality.  Examples of these biases would be availability bias, which is the businesses ability to just collect available data on their defects rather than collecting new data that would help them to fix their problems. Another bias to avoid to the business would be cognitive laziness, this means seeking the first sufficient result, an example of this would be the first sufficient fix to their problems rather than a more efficient sustainable one. The table can also be used for data analysis techniques to also aid the business in preventing waste in the manufacturing process.
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After sorting all data into a more numerical representation it is a lot easier to visualise where the most defects occur and which worker in each operation has the most defective products. I can then use this date in order to analyse it more in depth, to try and lower this businesses defect output.
Data Analysis
[image: ]This pareto analysis is for all four worker in the business and shows all types of defects. A Pareto of the data outlines that surface finish is the area for the business to improve when it comes to defects. Pareto is the theory that eighty percent effects come from twenty percent of causes. This graph clearly shows that the surface finish defect is very high compared to other types of defects. A process improve engineer can use this type of data in order to try and lower the number of surface finishes defects in the workplace.  As explained, the Pareto analysis is very useful, but a new graph is needed to show each of the operations (Sand casting and machining). This is because there may not be as many surface finish defects in operation two for example.
Operation 1
[image: ]
Similar to the general Pareto of the defect data, operation 1 also has the majority of its defects being under the surface finish category. From this data,  a process improvement engineer can understand that the majority of the surface finish problems have happened in operation 1. Therefore, to find the root cause of the surface finishing problem, a lot of time would have to be spent with the operators an machinery of operation 1. It would then become indicated whether it’s the operator at fault or the machinery. Blow hole defects are also quite high in this Pareto of operation 1, however are nowhere near the amount of surface finish problems.  In my opinion, the three problems that would need to be looked into would be the improper shape defects, blow hole defects and surface finish defects, this is because the defects that are categorised as “others” may be a vast array of different problem that may be hard to pin point using process improvement techniques.
[image: ]Operation 2

Clearly,  surface finish is again the most common defect in the operation, however, the other defects that were higher in operation 1 are very low. From the data,  a process improvement engineer can also learn that the defects that were virtually non-existent in operation 1 have increased a large amount in the second operation. This tells us that the two minor defects; “Others” and “Defective Finishing” are down to the difference in machinery and tools used in operation 2 rather than at the fault of the operator. Either way, the three main defects that I talked about in  Operation 1’s Pareto, are a lot lower in Operation 2’s analysis.

1-Surface Finish 2-Blow Hole 3-Improper Shape 4-Defective Finishing 5-Others
I also created a scatter graph when analysing the data given to me. This helps myself or a process improvement engineer to have a visual representation of how many defects each worker has, showing which worker has the most defects and least defects that they are responsible for.  From a business standpoint however, using the data they ca begin to question certain workers on why their defect rates are so high etc. and therefore try and deter high amounts of defects happening when they are in the workplace.
Root Cause Analysis
[image: ]
Due to surface finishing being the most common defect in the workplace in operation 1 and 2, I decided to try and find some root causes of why it is happening so much. Some of my ideas included operator mistake, machine fault and the business using a new material for their component. I thought one of the main reasons the operator would make a mistake would be due to inadequate training, this is because I don’t think long shifts would affect the defect rate as much as not being trained. I then linked this to cognitive laziness, this is because the business would be happy if the worker could  make a sufficient product and not a high quality product as they would all sell for the same price. Therefore the business wouldn’t put training as a priority if the result of product was sufficient for the business to operate.  My second idea was machine fault, I thought the cause of this would be due to the machine being worn or old, which would then lead to defects in its production.  I then linked this to poor maintenance of the machine, as if there was a fault in the machinery, the business would usually have it fixed immediately or replaced to continue the flow of output. The cause of this would usually be human error, this is because the operator or whoever was in charge of maintaining the machine could have forgot to maintain the equipment or became lazy, which in time would rub off onto other operators, meaning the equipment wouldn’t remain in good condition. Finally another cause for the surface finish problem could be a new material that the machine wasn’t suited for, or the operators needed to change the operation of the machine that didn’t happen. I can reference this to my workplace, as if a new material comes from the stockyards that is more abrasive or different size compared to the original material, it can damage or block the machinery that is used to transfer the material. Therefore, in the case of surface finishing, the business may have chosen to trial a cheaper material in order to boost their profit margin which wasn’t suited of the equipment they are using.
Action Plan
The layout I have chosen for my action plan is two give an action plan for each of the root causes and what I would do if I was advising the business. 
Plan 1
For the first action plan I will cover the operator mistake cause for the surface finish problem. Firstly, this problem is purely based on how the business treats its employees, this can then be linked to motivation theory, for example, Maslow’s hierarchy of needs explains that the employee should experience esteem needs and love and belonging within their workplace in order to increase their motivation and their work output. So, from an external standpoint, the business should be giving their employees the correct training in order to operate the machines correctly and therefore give them motivation to help business production. The action plan should be to completely stop production until all employees are trained adequately to operate the machines safely and efficiently, this would then provide the business with a safer workplace with less defects and waste, taking steps towards becoming a lean system.
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Plan 2
Assuming that the business is a relatively small business, buying brand new machinery would probably be difficult, this is why maintenance of their machinery is key. The second action plan I came up with was to keep a maintenance diary or log of the machine in order to check whether the machine is being maintained correctly on each shift. If the machines in use are already worn they should be replaced immediately or fixed, this will help the business to lower the rates of surface finish problems mainly but also the other problems e.g. blow holes. This will not only stop the defect problems, it will create a safer work environment for the operators with less chance of an accident.
Plan 3
Assuming the business actually is buying cheaper material to turn into finished products, this is a problem that would be fixed naturally after some time depending on the amount of defects it is producing. However, in my opinion even though the business’s profit margin would be increased, they should try and move away from this cheaper material and go back to their original or find a new material from a supplier that meets the specifications of the product and doesn’t produce as many defects. This will then lower the amount of defects in the business and work towards a lean system. The business would then be recognised for high quality not just producing sufficient products which could increase sales independently.
Overall plan
Overall, a Process Improvement engineer would need to overlook the whole process to find the worst of the problems and how to change the business’s system for the better. I think the business would need to start paying close attention to each of the workers work habits and whether they need to be trained properly or spoken to by a senior member of the business. Also, the business would need to evaluate its sources of materials and whether the material is the problem, and why it’s causing so many defects. Finally and in my opinion most importantly, the business needs to ensure that the machines and equipment that operators are using in the business are maintained correctly and do not need replacing, if they are in need of replacement or are worn they need to be seen to immediately in order to prevent the waste in the business and work towards creating a lean manufacturing system and more importantly a safe environment for employees.
Scatter graph to show amount of different defects for each worker

Worker A	Surface Finish	Defective Finishing	Blow Hole	Improper Shape	Others	32	0	23	9	0	Worker B	Surface Finish	Defective Finishing	Blow Hole	Improper Shape	Others	59	0	22	13	1	Worker C	Surface Finish	Defective Finishing	Blow Hole	Improper Shape	Others	35	4	6	4	2	Worker D	Surface Finish	Defective Finishing	Blow Hole	Improper Shape	Others	37	7	10	9	6	
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