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Introduction

The reason for this report is to implement an effective improvement plan for my chosen process. The process at hand is the machining of the Xtrutech liners. At FSG Tool & Die the Xtrutech liners have a huge scope for improvement, as FSG are manly a low volume batch production facility it is very rare the opportunity presents itself to take on high volume mass production work with such large scope for improvement. The nature of the work is very difficult as the liners are made from calmax, a material comprised of a chrome based alloyed steel with a near 60 Rockwell reading, presenting problems for generic cutting tools. It is important that the production of these components is optimised to increase profitability as well as sustain customer satisfaction. 


























Data collection

(Previous method)-

	Cutting Tool Used 
	Number of components completed before tool failure

	32mm AJX Tip Cutter 
	1

	32mm VPX Tip Cutter  
	3

	20mm Moldino Tip Cutter 
	3

	10 mm Moldino Tip Cutter 
	2

	16 mm Ball Nose End Mill 
	3



In this table we see the number of cutting tools that were used to complete a batch of liners. As it stands the profit margin is hugely effected by tooling costs and machining time, it is because of this that a new method of machining was adopted and implemented. 

(New & improved method)-

	Cutting Tool Used 
	Number of components completed before tool failure

	32mm AJX Tip Cutter 
	3

	32mm VPX Tip Cutter  
	5

	20mm Moldino Tip Cutter 
	4

	10 mm Moldino Tip Cutter 
	3

	16 mm Ball Nose End Mill 
	5



This table presents the number of cutting tools used to machine the same quantity of components but with the addition of a new method of machining. By using the new method there was an increase in tool life across the board, this dramatically decreasing tooling costs as well as a decrease in down time as tool will not have to be changed as often. 


Time taken per part- 

	Process type
	Time taken (hrs)

	Previous 
	2.5 

	New & improved
	1.75



As seen in this table the new &improved method decrease machining time by 45 minutes which may not seem substantial but over many parts it has a substantial effect on the profit margin. 



Data Analysis


From the data the amount of tooling used has drastically decreased as all of the tooling used is experiencing longer tool life, this was due to changes in the depth of cuts as well as speeds and feeds changes. The data also show a decrease in machining time of 45 minutes per part, this may seem underwhelming but on a larger scale it has a massive impact. The changes made to the machining methodology had huge effects in increasing profitability as well as efficiency due to the decrease in machining times and durability of tooling. 

As briefly mentioned the reason why this process had to be changed was that the profit margin per part was drastically effected by the tooling cost and time consumption. When the liners were initially quoted the complexity of the components was drastically underestimated leading the machinists and programmers unable to complete them as initially thought. When the initial methods of machining were further investigated it was evident that things needed to change as show by the data, one of those things being depth of cuts, a decrease in depth of cut allowes the tips on the cutting tools to last longer as they were not being subjected to intense loads which initially caused them to chip and wear. Speeds and feeds were also changed to suit the material as well as tool paths changed in order to increase productivity. 




















Root cause analysis

A root cause analysis must be conducted in order to find the cause of the problems that were being encountered. Multiple exercises can be performed in order to find the problems. One method is the five M’s, Another method such as the five Y’s can be used. 

The five M’s

Machine- 

Problems encountered with machining were that the tool path being used were not as efficient as they should have been as they were not using the full width of the cutter as well as passing over areas that have already been machined. Another problem with the machinability was the tooling life was very short as the tips on the cutter were chipping or wearing very quickly.  

Method- 

The programming method for these parts initially did not suit the type of shape paired with the tough material so the speed and feeds needed to be altered as well as the depth of cuts that were taken were to big. 

Material- 

The material used was very hard which if the incorrect speeds and feeds are used would cause cutting tools to break and wear and increased rated which was the case. 

Manpower-

It is not always the case that attention be being given all of the time due to being very busy so problems may have gone unnoticed for a short period. Machisists are required to run multiple machines at once to increase productivity so whilst the machine was set up and left to run attention was being given elsewhere. 

Measurement- 
 
In the case of measurement it was not an issue with these components, the problem was purely time and tooling cost. 

Conclusion- 

After performing this exercise it seems to be that the initial programming is the issue as once the CAM software was edited the components in the end ran as they should have. I do believe that the parts in question are of very high difficulty and if these were different part with different properties and specifications the problems may not have been highlighted as much.

The five Y’s-

Why did the problem occur? –

The problem occurred due to incorrect programming methods that were used which resulted in the incorrect machining of the liners. Methods such as incorrect depths of cuts and incorrect speeds and feeds were used by programmers causing the cutting tools to have an increased rate of wear and sometimes result in catastrophic failure where tools would break. 

Why is it happening? -

This happened due to a number of factures such as unfamiliarity with the component as well as material machinability being low combined with the high specification of the part. All of these factors combined made it a very difficult task to programme and machine these components. 

Why is that? - 

The programmers made these mistakes due to having multiple years experience in machining causing them to use their judgment rather that using evidence which caused the initial problems seen in this report. 





















Action plan

The action plan that was produced here at FSG Tool & Die to solve the problems being experienced in regard to the Xtrutech liners was comprised by a team of skilled individuals ranging from the people on the shop floor machining the parts to team leaders and even tooling experts from the tooling suppliers. 

The action plan was initiated by the machinists on the shop floor who noticed that the amount of tooling that was required to produce these components was simply too excessive. It was then that the programmers were then notified and in response edited the CAM software, there were many changes made and trials that were conducted in order to find the right solutions. When performing a change the machinist would then test the amendment and report back to the programmer and inform them on whether or not the change was effective, in the case of a negative outcome the programmer would experiment until a positive outcome was encountered. 

Alternative tooling was tried in order to see if it was more suited but it was found that the correct tooling was selected leading the engineers to believe that it was not tooling that was the problem but it was the CAM software that needed editing. 

Due to the machining process being streamlined the engineer’s feedback was that the machining was much more efficient to run the parts compared to the previous methods.
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