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General Business Assumptions Made
· Company runs on low operating costs – based on the fact there is only 4 employee’s operating 2 different processes. 
· Company runs on long operating days with employee’s being expected to work long periods on time on each process.
· Company pays bonus’ on quantity of production not quality of product.
· Company doesn’t have strict quality inspection system – based on the number of defects by all employees. 
· Company has poor training and planning schemes. 
· Company uses basic sandcasting process – based on the assumption the company has minimal capital expenditure. 
· Company uses drill bits for mill machine over its intended or uses low quality drill bits. 
· Company also uses manual feed for the milling process not an automatic feed.
General Analysis of Defects
After analysing and totalling the data given out of the 197 defects I calculated in total 121 of the defects were by the sandcasting process and the remaining 76 were made by the mill machining process. When broke down into percentage 61% of defects were caused by the sandcasting process for this reason I have chosen to concentrate more in-depth about the reasoning behind sandcasting defects and possible remedies that could be put in place to counter act these.   

Using pareto analysis theory of targeting the top 80% of defects caused I can see by the chart and the pie chart that surface finish 63% and blow hole 22% account for 85% of the defects caused, so I will analysis this in more detail.
Sandcasting Analysis 
After looking at the data given for the defects caused in the sandcasting process I was able to conclude most defects were down to a surface finish issue or a blow hole caused. The pie chart to the right shows this. 
Using pareto chart analysis to analysis the data also shows the main area of focus for the reduction of defects needs to be targeted at these two areas of defects. 
Using the pareto analysis theory of targeting the top 80% of defects the pareto chart shows that surface finish defects and blow holes need to be analysed in more detail as they account for 89% of the total defects. 
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Further Analysis of Sandcasting Defects
After using a variety of analysis tools to evaluate the defects caused in the sandcasting process I am now going to discuss in more details the probable causes in the company’s production process and planning process that could be affecting the defects caused. 
Given that 89% of the causes of defects from this company were surface finish and blow hole related I will now look a little more in-depth at possible causes related. The most commonly known defects that can affect the sandcasting process are gas porosity, shrinkage, moulds material defects, pouring defects and Metallurgical defects. 
Gas porosity is a common known defect associated with sandcasting, blowholes are left because of this, in the case of my analysis 28% of the defects in the company were caused by blowholes. There are few factors that can affect the gas porosity of the mould, excessive moisture in the sand mould can greater the risk of a blowhole occurring. 
In research and experiments carried out by mentalists surrounding additives being added to sand to lower defects caused concluded: 
‘The additives can impact casting quality both physically and chemically by reducing casting defects like veining, metal penetration and surface finish. Chemical interactions between the steel and mold/core materials like carbon pickup or dissolved gas also can be minimized’(1)
Based on my assumption that the company has low capital expenditure I have concluded that they are not using additives in the sand molds or at least isn’t using the correct additives based on the number of defects caused. Using additives in the sand molds will decrease overall the number of blowholes caused in production improving overall productivity of the business. 
The quality and grain size of the sand itself can also be factor causing defects in production, smaller sized grains of sand can limit the gas porosity of the mold which will limit the number of blow holes caused. 
‘Moulds made of very fine-grained sands will be very packed and have little space between the sand grains that wouldn’t allow entrapped air and gases to escape – leading to porosity defects.’(2)
The main cause of defects caused were by a surface finish defect, a main factor that could contribute to this could be the gating system used to pour the molten metal into the mould itself. The speed that metal is poured and the design of the gating system its self can affect the quality of the mould produced. 
In a case study where mentalists observed the effects an improved gating system would have on the shrinkage amount and yield of improvement they concluded: 
‘With new gating and feeding system design reduction in shrinkage porosity (about 15%) and improvement in yield (about 5%) is observed.’(3)
Based on the number of defects occurred and my assumption that the company has minimum capital expenditure I believe the gating system this company uses is very basic which in my opinion will be one of the leading factors contributing to the amount of defects caused, I believe with some investment a improved gating system would lower the total amount of defects caused by a surface finish defect.  
     
Being in control of the pouring temperature of the molten metal into the mold can also be a contributing factor on the number of defects caused, in the book ‘DeGarmo and Black Process and Material’ it discusses this principal: 
‘At high pouring temperatures, chemical reactions between metal and the mold, and the metal and its pouring atmosphere, are all accelerated, and larger amounts of gas can be dissolved’(4)
Based on the assumption I believe the company doesn’t have strict control measures in place when carrying out the sandcasting process itself due to the number of defects caused I believe there is no system in place to measure and control the temperature of the molten metal before pouring it. The entrapment of gases in the mold can lead to more blow hole defects as stated also previously. 
 The effect of the temperature of the molten metal being poured is also stated again the book ‘DeGarmo and Black Process and Material’: 
‘Lower pouring temperatures or superheat slows the rate of dross-forming reactions’(5) 
Dross-forming reactions can be major factor contributing towards surface finish defects, so as slated previously controlling the pouring temperature can limit the number of defects caused. 
Mill Machining Analysis
Even though 61% of the total defects caused were by the sandcasting process the remaining 39% were caused by the mill machining process. Historically the sandcasting process causes more defects due to number of variables and chemical reactions taking place but in this case 39% defects caused by mill machining is still an alarming amount. 
 Using the pareto analysis theory of targeting the top 80% of the defects caused again in the mill machining process surface finish, blow holes and improper finish were the main contributing factors

  With surface finish contributing to the clear majority 66% of the total defects, defective finish 8% and blow holes 12% contributed to 86% of the total defects, for this reason I would look closer at these processes in my analysis. 


Further Analysis using 5 Whys Analysis
A defect has been noticed by a customer after receiving an order
WHY?
The tool bit used for mill machining appears to be blunt and unfit for use
WHY?
The tool has been used for longer than its intended life
WHY?
Because workers have been told to maximise the tools life for as long as physically possible
WHY?
To save money 
WHY?
Because company practises quantity of sales over quality of output 
A defect has been noticed after the mill machining process has taken place 
WHY?
The drill bit used appears to have been to hot and caused a surface finish defect 
WHY? 
Because the cooling water system used to cool the bit wasn’t working correctly 
WHY?
Because it wasn’t checked it was fit for use before operating the machine
WHY?
Because there is no maintenance and checking system been implemented for workers to check equipment before use
Further Analysis of Mill Machining Defects
Given that 86% of the defects caused from the mill machining process were down to surface finish, defective finish and blow holes I will now look closer into possible reasons for these defects. 
Based on the assumptions given at the start of my report I believe this company uses the drill bits for the mill machining well over its extended use to maximise the cost of the tool and to save money. 
After reading a study on possible causes of surface defect finishes in the mill machining process the author concluded: 
‘the severity of these defects appeared to increase with an increase in the wear of the cutting tools’(6)
It is my belief that the companies overuse of tool bits is a massive contributing factor in the number of surface finish defects that is happening, it may save the company money in the present and near future but I can guarantee it will lose them money in the greater future with the potential loss of customers and also the amount of money they waste on defective products. 
It is my belief that the company doesn’t have very effect control standards in place to control the number of defects caused, this is shown by the fact they have had 197 defects registered in only 6 trading days. So, I believe the companies lack of control over their operations is the main reason there has been so many defects. 
After reading a research project carried out by mentalists about ways to improve the overall machining process I believe if the company took on board these principals it would improve their whole operation, the piece wrote: 
‘ These defects are most likely to be caused by a combination of several parameters [6], [7], [8] such as cutting conditions, tool geometry, tool wear, machining temperatures, the nature of fiber (aramid, carbon, glass), the type of resin, the additives present in the matrix and, finally, the cutting forces’ (7)
I believe if the company took greater control of the variables they can control in the mill machining process it would benefit them greatly. 
Also mentioned in my assumptions at the start is my belief that the company doesn’t have an automatic feed process in place for the milling machine process rather it uses a manual feed, this I believe because both employees that operate the machines both have many defects each and down to my assumption that the company has low capital expenditure. 
The rate the metal is fed into the drill carries huge implications:
‘feed rate to be one of the most influential parameter on surface roughness when milling’(8)
Controlling the rate automatically I believe would be hugely beneficial to keep the number of defects down.   
Analysis of Employee’s
All 4 workers had many defects each, I believe this comes down to poor training schemes and poor planning of maintenance.  Using pareto chart analysis theory I will look deeper into the defects by each employee.
Using the theory of pareto chart analysis over targeting the 80% of defects I can see in this case we must look closer at B,A and D. Given that there are only 4 employees in total and we must concentrate on 3 of those is very alarming so I believe the issue must be deeper and it comes down to poor training of personnel rather than the personnel themselves.
 	
It is also mentioned in my assumptions that I believe the company pays some sort of bonus or incentive scheme based on the quantity of production not the quality of that production, doing this I believe can cause workers to finish work ultimately leading to mistakes being It made and creating defects. 
It is also my belief that the long working hours endured by the staff operating the 2 process is a contributing factor to the number of defects caused. 
In a case study I have looked at looking at the number of hours worked by agents in a call centre against the productivity of those workers, the case study concluded:
‘We find that as the number of hours worked increases, the average handling time for a call
increases, meaning that agents become less productive. This result suggests that fatigue
can play an important role’(9)
Action Plan
Sandcasting 
(1) Investment a better gating system that will control the rate the metal is poured and can also limit the gas exposure 
(2) Use addictive’s in the sand used for the moulding process 
(3) Use finer grained sand for the moulding process
(4) Implement greater control standards and process standards 
(5) Control the temperature of the molten metal before being poured 
Mill Machining 
(1) Only use troll bits for their intended life, or consider investing in higher grade tool bits, the investment will pay back in the long term:
‘that tools made of diamond and carbide are being highly recommended for machining composite materials.’(10)
(2) Implement greater control standards and checks of equipment before use to ensure equipment is fit for use
(3) Consider investing in an automatic feeding system for the mill machining thus limiting human error involved
Employees
(1) Consider employing or assigning the role of ‘quality checker’ to someone to ensure volume of defects is limited 
(2) Invest heavily into training for current staff or any new starters 
(3) Consider employing more workers to operate to process 
(4) Consider changing incentive scheme to pay for quality instead of paying for quantity 
(5) Implement standard checking and maintenance scheme for all equipment and processes 
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Total Defects


Sandcasting 	Mill Machining	121	76	

Total Defects


Surface Finish	Defective Finish	Blow Hole	Improper Finish	Other 	124	6	43	20	4	

image1.png
Chart Title
10

120
100

o B & 8 8

Blow Hole: Defective..
Surface Finsh Improper.. Other





image2.png
Sandcasting

8

el

B

30

0

Blow Hole: Defective Finish
Surface Finsh Improper Surface

Other





image3.png
HR o fishbon

Home Inset Pagelayout  Formulas  Data

0 B O e Ofomass Q [‘:, IEEE ==

Ttide | [B] Synchronous Scroling

P Hep  Q Tellmewhat youwantto

L

Normal Page Break Page Custom [ rlines [] Headings | Z0om 100% Zoom to N:-w Armange Freeze Switch  Macros
Preview Layout Views “ Selection  Window  All Panes~ [ Unhide | B indow Position | Windows~ |~
Workbook Views Show zoom Window Macros

IOk

Leass toarose Oueratvast
orsand pariats et of Cusity of
being rapped o et Gefae s Sandused or maerars ed
s vt b Cassaenct i castng corans Peve srctes e
N Cmem Senioasing Cosererat, o sddtves Sirace e
Sy in pisos ooz ghen s
Causing over B
E—— pansenct
i
Nosystemin
lecd o orste Gy
Orcssor sy Ve uben
generaies e porng moten Causing sutacs
B et e et
_
o ane tsked
i carng
P Coinessne Sandc|
Erplogeds vt i et def
contrae 21 Lackcrtining et o e
o inspectionof  sendoasin
e e — o nspecionof 3
ety Eachemopes “opmerter
s 3 lage e bean
Enployees usting numoarct G
omeetTEe L Tootagetdren Nospectoner e aperation
Employees
working loog perios moming
Vo redes an Lownumberct [—
machn e caneante
i o Pamen e
i

| Trans. Template | Manf. Template | Example | Bxample2 | @& EaE) [ D]
Ready i M -+ ™





image4.png
Machining

Surface Finish

Blow Hole

Defective Finish
Improper Shape Other

00%

TEEEEERIGG





image5.png
50
o
50
50
2
50
2
10

o

Defects by Workers

5 A o c





