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Six sigma green belt project

[bookmark: _Toc130978232]2.0 Introduction 
In this era of globalisation and instability, proving a business’s quality and efficiency can be a determining factor when securing its longevity. Many ways to tackle this volatile environment is implementing current and proven processes such as Six-Sigma’s problem-solving methodology. “Without a standard there is no logical basis for making a decision or taking action.”, Juran (1995). Therefore, Six Sigma's core goals involve improving operating performance, increases customer needs, increases data payments, improves the manufacturing output process, reduces defects, reduces irregularities in the process, and increasing capacity. The define, measure, analyse, improve and control (DMAIC) process is one of several techniques within six-sigma which is a tool utilised by organisations to aid the injection of quality within their products and services. 
Quality control is an activity that is controlled and implemented by monitoring outputs, comparing the standards, interpreting differences, and taking action to readjust those processes so they’re in accordance with the standards. This project will demonstrate the application of Six-Sigma and the DMAIC process. 
[bookmark: _Toc130978233]2.1 The issue 
This project will analyse IAR’s (incident action reports) which have taken place at FSG tool & die across areas of 2022, and systematically investigate the root cause of the defects providing solutions to decrease or eliminate all IAR’s and re-work within the company, with the guidance of Six-Sigma and the DMAIC process will be conveyed through, data collection, review meetings, and the use of varying analytical tools. 
Using Six Sigma within FSG could moderate and improve the quality management systems and overall performance in continuous improvement. The Six Sigma approach is greatly pushed by customer satisfaction which can be met in line with company targets, one of which is improving service quality, lowering rework, and scrap costs. As improvement in quality is not only seen in the result but also throughout the process. 

[bookmark: _Toc130978234] 3.0 Defining the parameters.

The blog states “The primary purpose of the Six Sigma Define phase is to ensure the project team is focusing on the feasible business problem or pain area.”, Master of Project Academy (2022). This suggests that carrying out the define phase narrows down the scope of the project, allowing for more focus on the underlying issues.
The problem being defined throughout the project is the reduction and elimination of IAR’s (incident action reports) throughout FSG’s manufacturing process. As this is predominantly the bulk of scrap/ rework, loss of machine time, loss of profits, and increase in running costs throughout the plant. 
The research conducted will help determine the cause of the IAR’s and enable us to accurately pinpoint the section which the issue originated, what the problem was, and whether it’s manufacturing, breakdown in communication, or issues which originate from external sources.
This gives insight into what processes are needed to stabilise and then reduce nonvalue adding activities. Unlocking the problems behind these inaccuracies will potentially free up lost funds, which can go towards further development, training, and new technology etc. 
[bookmark: _Toc130978235]3.1 Value stream Mapping & Process mapping 
Most decisions involving Six- Sigma are driven through customer value. This also applies when mapping the value stream, workflow, focusing on the actions, and the process.
This identifies which parts of the process add value and which do not, which is commonly known as MUDA. (VSM) is a visual display of all the steps, delays and information required to deliver a product or service to the customer. (VSM) gives an analysis of the current state map in terms of identifying barriers of flow and waste.

[bookmark: _Toc130978236]3.2 FSG’s VSM
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Value-added analysis is a method for identifying problems within a process. The analysis allows a team to examine individual process steps so it can separate the steps that add value for the user from the steps that do not. Womack & Jones (1996)” everyone must know what you are attempting to achieve and what area is the first priority”. As it never has an end goal only to continuously improve all aspects throughout the production process. 
For accurate data, it may be a plausible decision to break down the most reoccurring IAR’S using a flow chart to interpret the inaccuracies during the machining process, which will help detect the issues behind the IAR’s. 
[bookmark: _Toc130978237]3.3 FSG’s Manufacturing process map
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This flow chart gives an accurate representation of the current manufacturing process at FSG. Highlighted in red is where most IAR’S occur. This sector is the main targeted area to reduce unwanted expenditure.
[bookmark: _Toc130978238]3.4 Project Scope/ Charter 
Having broken down the main areas of occurring errors using the VSM and process mapping, below shows what a simple project charter looks like for this scenario. The start date and estimated finishing date are noted to inform the team of the duration of the project. The project leader, team members and stakeholders are also recorded to ensure the team are correctly informed on job roles within the project. The problem statement is issuing the problem and stating the cause. The scope for this project was driven by customer feedback so the mistake can be rectified. 
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Below is an example of documents used within this phase of DMAIC. A project charter presents on going updates until the completion of the project. 
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[bookmark: _Toc130978239]4.0 Measure phase 
The second phase employed by DMAIC is the ‘measure’ phase. “The objective of this section is to identify and understand the components of variation arising out of the measuring system.” Six Sigma Institute (2022). This infers that carrying out the measuring phase, the team will be able to understand the current state of the process through collecting reliable data. This should expose the underlying causes of the problem. 
For this phase breaking down the manufacturing process through VSM, and process mapping will allow further analysis of IAR’S, and they’re root cause. 
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The areas of the VSM circled in red are where most of the process IAR’S were caused or missed, issuing customers with parts not within specification. 
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 As shown in the VSM above and in this flowchart, circled in red are where most IAR’S take place, during the machining stage, these figures and causes are recorded and charted to analyse.



[bookmark: _Toc130978240]4.1 Qualitative/ Quantitative data
Now additional data is available, defining qualitative and quantitative data will be key to understanding and seeking solutions. Defining types of data is key to allowing identification of reasons behind losses, who is at fault, and the application of statistical analysis. 
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The data above state that the variables on the left are linked to the manufacturing process with descriptive data. Unlike the right side which quantifies its data through numerical figures. This assists in the following step within the measure phase, creating a data collection plan.
It is important to identify the data most relevant to what could have influenced the IAR’S, to assist further data with the exposure of the root causes. A data collection plan can be used for this. 
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[bookmark: _Toc130978241]4.2 Measuring equipment 

[image: ]
As seen in the table above, only 50% of the equipment used for operator inspection were calibrated as the vernier calliper and drop clock cannot be calibrated, which could’ve caused discrepancies when checking varying dimensions causing potential inaccuracies.

[bookmark: _Toc130978242]4.3 Rejections by cause 
Following the breakdown of measuring devices, root cause of rejections described with the section at fault, number of units and value. As stated earlier Six-Sigma’s DMAIC process is largely driven through customer satisfaction it is of upmost importance to deal with feedback correctly. Below is an example of a feedback table breakdown the issue and costs. 
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These descriptions are crucial when keeping logs and explaining within quality meetings why additional material are needed, jobs are absent, missing shipping dates, and overhead costs are up. Without maintaining a strict regime when dealing with such errors keeping track of costs will become a substantial task and inevitably mistakes will be made. 
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Similarly to the descriptions above, this IAR log states the necessary action required for each piece rejected work. If jobs can be re-worked it will be attempted as this will minimise losses of the rejected part. 
[bookmark: _Toc130978243]4.4 Number of Job rejection & cost 
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This table breaks down the number of errors which occurred in the previous month alongside the current month’s errors to visualize deviations to the previous month, it also breaks down loss of earnings throughout each section, and the effect this has on overall sales for the month, being 0.96%. With use of the last three months of data, on average FSG have lost £7,716.66 against re-work and scrap jobs throughout the plant. It also unveils 80% of IAR’S are from manufacturing the components. This showcases the projects significance and protocols needed to reduce the number nonvalue adding work and increase value adding output. 



[bookmark: _Toc130978244]4.5 External issues
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These four issues were not traced within the plant which meant additional time and funds were needed to remake and then resend to the customer. As seen from the process map, and VSM jobs are checked locally or sent to QA for final checks before getting shipped to customer. This means steps were skipped or missed resulting in errors and £1380 worth of non-value adding work.

[bookmark: _Toc130978245]5.0 Analyse 
The third phase of ‘DMAIC’ analysing. “Pinpoint and verify causes affecting the key input and output variables tied to project goals.”, George et al (2004). This implies that data collected from the previous phase, will allow further understanding of the data, determining where the sources of IAR’S.
The first step of analysing the data is to further interpret the manufacturing process whereas its known 80% of IAR’S are committed. This can be determined through process analysis. Additionally further detail with the flow chart found within measure phase may allow for pinpointing majority problem areas, which can also be visualised through a VSM as seen in the measure and define phase.  

[bookmark: _Toc130978246]5.1 Majority IAR manufacturing VSM and flowchart 
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The above diagram shows a value stream map for the manufacturing process at FSG. As the scope is to reduce the number IAR’S within the process, each part of the process has been further deconstructed, for a further analysis of each individual process within manufacturing. Time taken has been recorded to show value time throughout the process.

[bookmark: _Toc130978247]5.2 Pareto analysis
As stated in the earlier phases of the project the majority area of IAR’S comes of the way of manufacturing. The pareto chart shows the number of IAR’S by section within the manufacturing process.

This pareto chart allows us to pinpoint where the issues are regularly occurring, with this data we can further breakdown the IAR’S caused through the milling section as that’s the main source, to feasibly recommend a solution. 

[bookmark: _Toc130978248]5.3 Pareto of milling section IAR’S 


With this breakdown of values, we can understand the extent of non-value adding activities which occur within this single section. Additionally, the company have a monthly nonvalue adding expenditure which can be seen below.
[bookmark: _Toc130978249]5.4 Targeted nonvalue adding expenditure. 



This chart indicates the monthly allowance for rework and remakes throughout the factory. As shown in the chart above 80% of the recorded time from January to October was over budget. With the maximum rework allowance being £40,000 over the ten months, the actual figure surpasses that coming in at £58,000 which is 45% overbudget which poses a serious quality issue for the company and its profits.
[bookmark: _Toc130978250]5.5 FMEA
Another technique will need to be used to try and determine how each of the identified defects occurred. Failure mode and effect analysis (FMEA) can be used to help identify the possible causes of failure and the likelihood of failures being detected. This is an example of a typical IAR shown on the CNC milling pareto chart. 
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The FMEA starts with the process step is being discussed. Secondly, potential failures and the effects of the failures were discussed. Following, the severity of the issue was determined. Potential causes were next and examined to identify the root cause. The frequency of the occurrence was discussed along with existing controls to determine effectiveness of the procedures. 
Furthermore, how detectable the failure modes were, and lastly the risk priority number, which is calculated through the multiplication of all three figures, as the current project has no risk factors the calculation was used to determine the overall severity of the failure. 
After analysis of the results, it can be stated that having an incorrect program has the highest severity, causing the most faults and non-value adding activities. Whereas incorrect tooling material was the lowest as the problem doesn’t pose indefinite issues. 

[bookmark: _Toc130978251]5.6 Ishikawa

Utilising the Ishikawa fishbone diagram, variations can be identified.
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As shown above sections are sub headed to specify what areas can be considered a variation. From looking at both the FMEA and the fishbone diagram, several variations can be identified:
· Clamp pressure from vices
· Tool inserts wearing over time.
· Incomplete program. 
· Quality checks 

[bookmark: _Toc130978252]6.0 Improve
Improve phase is the fourth phase of DMAIC. The blog states “The focus of this stage is to determine a solution which is based on the uncovered problem in the first three phases.”, Morrison (2021). This suggests that this phase involves focusing on developing ideas on how to remove the sources of variation within the process. 
From identifying the variations, improvements can be suggested. This can be done by using poka-yoke, which is a Japanese term meaning ‘mistake-proofing’. This allows for the implementation of a tool or mechanism to assist someone in completing a task correctly. Implementations of these processes could reduce the number of defective parts within the manufacturing process where 80% of IAR’S are issued. 
Following measurement and analysis it can be noted that the majority cause of non-value adding activities occur during the manufacturing process on the CNC milling section. Within the CNC milling section inaccuracies during machining, and post machining quality checks are the most frequent issues. 

[bookmark: _Toc130978253]6.1 Tolerancing 
When achieving tight tolerance components, it is essential to make use of the CC available within the machine, this feature will allow you to offset tooling to achieve tolerances as small as 0.005”.  
This compensation can be verified by checking the position page for changes in cutter size or check before the program is sent that radius left has been activated. 
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[bookmark: _Toc130978254]6.2 Clamp pressure/ incorrect programs

[image: ]Vice pressure can be a determining factor when machining a component therefore using the correct pressure is key. The vices used can clamp using a specific amount of force, removing any human error from the process. Beside this the program has heavy influence on the work holding method, this is a result of the depth of cut and cutting strategies being deployed, with an extreme amount of pressure going into the material and vice a solid purchase would be necessary to avoid an IAR during the process. 
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[bookmark: _Toc130978255]6.3 Quality checks 
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One of the most effective and cost-efficient ways of reducing nonvalue adding activities and reducing IAR’S throughout would be to closely examine operator-based quality checks. The current format used doesn’t utilise the knowledge and understanding of the operator to carefully inspect the component at hand. 
It is expected for operators to do this whilst continuing to run other CNC machines, with no time allocated for this activity it is clear how mistakes are let through the quality process. 

Multiple tied up dimensions which would need properly measuring. 
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Description automatically generated]No time for quality checks allocated on the ticket. 
This FMEA is the results of implementation of actions which were highlighted in the analyse sector. The severity of each issue has been significantly reduced, reducing nonvalue adding activities in day-to-day processes. 
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Using the suggested improvements, a ‘to be’ process map can be developed to reflect what the process will look like after the improvements have been made. This can be done in the form of a flow chart to ensure that all the steps are considered. 
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From this process map, the proposals can be piloted, comparing with the previous method of manufacturing to see where the benefits lie. For this, an attribute control chart can be used once again combined with random sampling to determine the stability of the process with the added implementations. The same quantity of samples is used here as in the measure phase during the second data collection. 
[bookmark: _Toc130978256]6.4 analysis on revised processes 


With use of all revised processes, a pareto chart was formed to show the reduced cost of non-value adding processes, with the target expenditure still at £4000 per month, the total over the six months comes to £21,200 which is a reduction of £13,950 In comparison to the first six months of 2022.

[bookmark: _Toc98927427][bookmark: _Toc130978257]7.0 Control 

The fifth and final phase of six sigma is the control phase. The article states “The aim is to control the process to prevent results reverting back to how they were before.”, Gill (2022). This implies that the control phase of DMAIC expands upon the improve phase. If the results showed positive improvement, the control phase allows the team to determine what could be done to maintain this. A process control plan can be used to document the elements of quality control that are to be implemented.                                    
This FMEA allows for further development of cause narrowing down variations within the majority problem sector. 
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The above table shows how each of the variations can be controlled for the manufacturing process to be carried out in a stable manner. The solutions differ from visually checking clamp pressure of vices, to quality checks. 



[image: ]















[bookmark: _Toc98927428][bookmark: _Toc130978258]8.0 References

· Juran (1995). Remembering Joseph Juran and his impact on quality improvement. Retrieved 19/03/2023 from Six Sigma Daily. 
Remembering Joseph Juran And His Impact on Quality Improvement (sixsigmadaily.com)

· George, et al (2004). Lean six sigma pocket tool book: McGraw-Hill. Retrieved 19/03/2023

· Hessing (2019). Define Phase (DMAIC). Retrieved 19/03/2023 from sixsigmastudyguide.
Define Phase (DMAIC) - What's needed for a Six Sigma certification exam. (sixsigmastudyguide.com)

· Sixsigma Institute (2022). Six Sigma DMAIC process. Retrieved 19/03/2023 from Six sigma institute.  
Six Sigma DMAIC Process - Measure Phase - Measurement System - International Six Sigma Institute (sixsigma-institute.org)

· Morrison (2021). Which phase of DMAIC is focused on maintaining improvement as a result of implemented solutions?. Retrieved 20/03/2023 from answeregy. 
Which Phase Of Dmaic Is Focused On Maintaining Improvement As A Result Of Implemented Solutions? [Comprehensive Answer] (answeregy.com)

· Gill (2022). Six sigma tools – control phase. Retrieved 20/03/2023 from Lean process.
Tools used in the Control Phase of a Six Sigma DMAIC Project (leanprocess.net)






IAR Target expenditure  

Monthly costs	
January 	Febuary 	March 	April 	May 	June 	July 	August 	September	October 	November 	December 	4500	7800	9000	4200	6250	3700	7500	11000	4250	0	0	0	Tageted expenditure 	January 	Febuary 	March 	April 	May 	June 	July 	August 	September	October 	November 	December 	4000	4000	4000	4000	4000	4000	4000	4000	4000	4000	4000	4000	Month 


Cost (£)




IAR revised expenditure Oct22-March23 

Monthyl cost	October 	November 	December 	January 	Febuary 	March 	3800	4500	2500	2000	3800	4600	Target expendature 	October 	November 	December 	January 	Febuary 	March 	4000	4000	4000	4000	4000	4000	Month


Value (£)




2

image2.png
The Value-Added Flow Analysis assesses which steps add value in the eyes
of the customer and where time and effort are wasted in the process.
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within the project. The problem statement is issuing the problem and stating the cause. The scope
for this project was driven by customer feedback so the mistake can be rectified.

Project charter

‘Actual completion date

Date charted

Target completion date

10/01/2023

16/01/2023

N/A

Project leader

Team members

Stakeholders

Company directors

Will Holmes Will Holmes + Milling section
Potential savings Potential losses Scope met? Is the process
consistent?
N/A N/A N/A N/A

Problem statement

The machining of components has proven to be unsuccessful as the components were recalled
due to inaccuracies. Further profit will be lost through rework and any decided solution for the
future as we will need resources resolving the issues.

Project scope

To eliminate defective components occurring during a machining process due to checks not being
carried out effectively.

Below is an example of documents used within this phase of DMAIC. A project charter presents on
going updates until the completion of the project.
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3.2 Measuring equipment
Measuring device Calibrated in the last 12 months? Variation (mm)
Micrometre Yes 0.005
Vernier calliper No 0.01
Drop clock No 0.00
Bore micrometre yes -0.008
As seen in the table above, only 50% of the equipment used for operator inspection were calibrated
as the vernier calliper and drop clock cannot be calibrated, which could've caused discrepancies when
checking varying dimensions causing potential inaccuracies.
3.2 Rejections by cause
Following the breakdown of measuring devices, root cause of rejections described with the section
at fault, number of units and value. As stated earlier Six-Sigma’s DMAIC process is largely driven
through customer satisfaction it is of upmost importance to deal with feedback correctly. Below is
an example of a feedback table breakdown the issue and costs.
*  Grinding: Crown B&D die remake, 1 off £180, convolute cut edge ground u/size 0.0004/0.0009 (inches).
« Milling: Bisley die plate, remake 1 off £160, side 2 out of orientation to side 1.
o Bisley guide rail, remake 10ff £190, o/all length 10mm u/size, operator mixed up billets.
«  Braime dome former, rework 1 off £650, 4 off M8 tapped holes not tapped prior to Heat Treat.
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at fault, number of units and value. As stated earlier Six-Sigma’s DMAIC process Is largely driven
through customer satisfaction it is of upmost importance to deal with feedback correctly. Below is
an example of a feedback table breakdown the issue and costs.

«  Grinding: Crown B&D die remake, 1 off £180, convolute cut edge ground u/size 0.0004/0.0003 (inches).

«  Milling: Bisley die plate, remake 1 off £160, side 2 out of orientation to side 1.
«  Bisley guide rail, remake 10ff £150, o/all length 10mm u/size, operator mixed up billets

« Braime dome former, rework 1 off £650, 4 off M8 tapped holes not tapped prior to Heat Treat.

«  Globallife walking beam, rework £150, 10-32 UNF tapped holes, stripped thread, wrong pitch in CNC program.
*  Evigsys spacer, remake £120, cutter dug in, incorrect datum used by operator.

«  Alfa foods punch, remake 1 off £350, cutter dig in, part pulled out of vice, sawn billet not parallel.

« Turning: Coppice punch customer return, re-work 2 off £100, 1 off not tapped hole out of position.

« Bagkatech inner core, remake 20ff £1600, part not to drawing.

: 12R foil tool, customer return, re-work 1 off £520, tool does not fit in customers press.

«  Other: shagpak matrix, customer return, rework 1 off £460, cut edge insert from previous repair moved during
use.

These descriptions are crucial when keeping logs and explaining within quality meetings why
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Similarly to the descriptions above, this IAR log states the necessary action required for each piece
rejected work. If jobs can be re-worked it will be attempted as this will minimise losses of the
rejected part.
3.3 Number of Job rejections/cost
Section Number (previous) Value £
Grinding & polishing 1 (1) 180
CNC Milling 12 (2) 4570
CNC Turning 3 (4) 1830
EDM 0 (0) 0
Wire 0 (0) 0
Bench 0 (1) 0 .
Design 1 (2) 520
Planning 0 (0) 0
Sales 0 (0) 0
QA 0 (0) 0
Stores 0 (0) 0
Subcontracting 0 (0) 0
Other 2 (4) 760
Total 19 (14) 7860
0.96% of sales
This table breaks down the number of errors which occurred in the previous month alongside the
current month’s errors to visualize deviations to the previous month, it also breaks down loss of
earnings throughout each section, and the effect this has on overall sales for the month, being
0.96%. With use of the last three months of data, on average FSG have lost £7,716.66 against re-
work and scrap jobs throughout the plant. It also unveils 80% of IAR'S are from manufacturing the

ramnanants This chawracas the nraisrts significance and nratarals neardad to redics the numher
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Will Holmes
3.4 External issues
Customer Cost £ Root cause
Coppice Punch £100 Toff tapped hole out of
position (incorrect data given
to FSG)
12R foil tool £520 Tool does not fit in customers
press (incorrect dimensions
given by customer)
Sharpak matrix £460 Cut edge insert from previous
repair was removed (customer
made changes to the tool)
Monier single tile tool 83 £300 Tool chatter on sidewalls of
solid die assembly
Total 4 £1380 /
These four issues were not traced within the plant which meant additional time and funds were
needed to remake and then resend to the customer. As seen from the process map, and VSM jobs
are checked locally or sent to QA for final checks before getting shipped to customer. This means
steps were skipped or missed resulting in errors and £1380 worth of non-value adding work.
4.0 Analyse
3625words [} English (United Kingdom) % Accessibility: Investigate O Focus

L8 & @

Editing  Dictate ~ Editor  Reuse
v Files
Voice Editor  Reuse Files

-——+ 0%





image13.png
B Create a value stream map - Mic' X \ & Apps | Microsoft 365 X 1Y flow chart machinign process: L. X 4+ v = a X

< C' @ lucid.app/lucidchart/2cb90dac-8bd9-427a-8169-359dfbaf2398/edit?invitationld=inv_77218fa9-bad6-4935-a9cc-c6cbf40293c9&page=nUdIn-hn_7jg# e v 0O @ H

s BN O

O flow chart machinign process vv [) ® Draft v
File Edit Select View Insert Arrange Share Help ® j': @Saved

& >

“« Body * v | Liberationsans v/ - 9pt+ B I U A = T H @ Z @ B8 1| —v 1pxt| [ ore
5  Shapes RQ
D v Shapes In Use
° Do
Create diagram key e Incorectparss
s [T i Cusomer
v Standard X
e oy, ROWND
e [ ST Py | GO gaumesssaes
oo R———— S e S
v Flowchart X [ameing force et compenssion Send 1 cusomar
— - I — “Time taken
+ Shape Library 1 mines N ‘ S0mines ‘ L 25teus Lo
o winok el

=) Import Data

93 Pagel @ W selectedobjects 0 v & @ — 33% + {





image80.png
Number of IAR'S

14
2

Millng.

Turning

1AR's by section

Design
External

Sections

.
i - . -
e

Grinding/.

100%
s0%
0%
a0
20%

0%




image90.png
CNC Milling IAR'S

100%

(@)anen

1AR Root Cause





image14.png
@ AutoSave

off) [E  sixsigma green belt project v O Search A Willam ° Y o X

File' Home Insert Draw Design Layout References Mailings Review View Help RCM | B3 Comments | | ¢ Editing ‘

P B mmow i & A A b B E R £ 8 A @
Normal No Spacin, v it . .
Paste B I Uva x, X A~ pacing  Heading 1 Editng  Dictate  Editor  Reuse
v g v Files
Undo | Clipboard 1§ Font 51 Paragraph 51 Styles 51 Voice | Editor  ReuseFiles ¥
occurred. Failure mode and effect analysis (FMIEA] can be Used to help Identiry the possible causes of
failure and the likelihood of failures being detected. This is an example of a typical IAR shown on the
CNC milling pareto chart.

R R

a

Clamp | Job Jobis Clamp Vices with
pressure | releases | damaged/ pressure is torque

from vices | scrapped too high adjustment
Cutter | Incorrect | Jobis outof Operator or None
offsets | sizesare | specification program

achieved error
Program | Tools Jobis Programmer Watching

ploughinto | damaged/ error program
component | scrapped simulation,
dry

running on
the

machine
Work | lob Jobis Damaged None
holding | releases | damaged/ equipment,
from vices | scrapped operator
error
Incorrect | Tool holder | Jobis Operator
tool hts damaged/ error,
lengths | component | scrapped incorrect

information
gvenon
setup sheet

Incorrect | Tool Tool gets Operator
tool breakages | stuck within error
material component
The FMEA starts with the process step is being discussed. Secondly, potential failures and the effects v
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N time for quality checks allocated on the ticket.

This FMEA i the results of implementation of actions which were highlighted in the analyse sector.
The severity of each issue has been significantly reduced, reducing nonvalue adding activities in day-
to-day processes.

Actions Target Action | Severity | Frequency | Detection | Severity
recommended date taken number
Locking vices 15/1/2023 | Locking | 7 5 3 105

vices
CCon tooling 15/1/2023 | CCwas | 6 3 4 72

turned

on
Checks priorto | 17/1/2023 | Checks | 10 7 5 350
machining were

added

to

reduce

IAR'S
Tool 18/1/2023 | =t 16 3 5 90
lengths/material made to
checked eminate

mistakes,

operators

ke more

crewnen

setting tools

16
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Variations | Process Step | Control step | Responsibility Control Frequency
Method
Clamp Use locking | Input Operator Check Every
pressure vices, material, and | component
eliminating component
human error chape, how
the
component
has been
programmed
Toolinserts | Run toolpath | Output Operator Check prior to | Every
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check
material
Incorrect/ Call program | Output Operator Go through Every
incomplete | into machine, the program | component
programs inspect onthe
correct tool system, and
comes out check the
program
setup sheet
Quality Checksetup | Output Operator Do local Every
checks sheet for any quality checks | component
quality as each
process on toolpath is
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Final Project charter

Date charted

Target completion date

Actual completion date

10/01/2023

20/02/2023

26/02/2023

Project leader

Team members

Stakeholders

Will Holmes Will Holmes Company directors
Potential savings Scope met? Is the process consistent?
£58,000 Yes Yes, in comparison to the

previous charter

Problem statement

The current process of manufacturing was analysed for potential nonvalue adding activities which
were increasing IAR'S, it was found that 80% of IAR'S came the way of CNC milling. To target this
the data collected was concentrated within this sector to allow for a further understanding of
variation and reason behind the issues.

Project scope
To reduce the number of IAR'S being produced, focusing on the manufacturing process specifically
the CNC milling department.

Result

From comparing the results of the data, the numbers of the IAR's were lowered along with the
nonvalue adding costs, from £35,150 in the first six months of 2022 reduced to £21,200 a £13,950
reduction with the use of the new processes proposed in the improvement sector of the project.

% Accessibility: Investigate

Awiem @ & - o

| T3 Comments | | ¢ Editing v |

Heading 1 ~

=

) Focus

L8 & @

Editing  Dictate ~ Editor  Reuse
v Files
Voice Editor  Reuse Files

X

v





image1.png
G measure X | G process: X | § Reducine X | @ OpenAc X | @ Microso’ X | EJ INSERTE X | €0 ValueSt X € Untitled X | € Untitled X | +

& > C @ app.creately.com/d/fsKdrqPcK5M/edit

/. You are using Creately with a temporary account. Your workspace data will not be saved unless you Sign Up (for Free).

(©9)

creately

o

B
I

& DO

Untitled Workspace m Export

Value Stream Map Template

Saryisa g/

Customer

Manufacturing
plant (FSG)

Suppleer

ouly

Fitshud goods.

7
MR

Twiceloaly

QA diety to customer

Scrap] Re-work

Varies per
jobcard

fina check

5days 5 minutes 25 days

Ve Vares

2

¥

48%





