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Abstract— Six Sigma is a very powerful concept in 

manufacturing and industrial sectors. This has been applied 

in various forms and has proven their worth in making 

business more productive over time. Six sigma is the 

systematic approach to attack any problem. DMAIC cycle is 

used to identify non value added activities and is used to 

reduce the non value added activities. Over the years Six 

sigma has emerged as the latest technique as the main 

prerequisites for world class manufacturing. Six Sigma is 

used for processes to improve process capability. The project 

focuses on ‘Adaptation of Six Sigma Methodology to 

improve productivity and quality of Base plate at Naveen 

Industries, which has become the key parameter to satisfy the 

customer needs and to sustain in the competitive world of 

ever-changing dynamic and challenging business 

environment. Application of Six Sigma methodology will 

show the significant improvement in the area of productivity 

and quality improvement. The Industries, established in 

1977, are a manufacturer and supplier of well furnished 

Sheet Metal Components, Tubular Components, and 

Rod/Wire Parts for Automotive and Electronic Industries. 

The company's policy is to supply components on time, as 

per the quantity and quality requirements at competitive 

prices, and maintain long term customer relationships. The 

company also takes pride in achieving ISO 9001:2000 

Certification. Their impeccable quality is the reason for their 

phenomenal success. 

Key words: Define, Measure, Analyze, Improve and Control 

(DMAIC), Lean Six Sigma (LSS) 

I. INTRODUCTION 

Six Sigma is a quality improvement programme with a goal 

to reduce the number of defects to low as 3.4 parts per 

million. It relies on the use of Normal Distribution to predict 

defective rates. 

Six Sigma is an overall strategy to accelerate 

improvements in its processes, products and services. It is 

also a measurement of total quality to let the company know 

how effective know how effective it is in eliminating defects 

and variations from its processes. 

Six Sigma is more than a quantitative statistical 

measure of process. It embraces every aspect of work, using 

a disciplined, fact based approach to problem solving. It is a 

new way of thinking about work and customer value. It is 

also a powerful force to create one corporate culture, some 

of it is bureaucracy busting-pushing down decision-making 

to lowest practical levels, empowering employees. At the 

other end i.e more complicated challenges- including lean 

manufacturing initiatives and variability reduction. 

For successful implementation of Six Sigma, the 

company should be: 

 Open to change 

 Hungry to learn 

 Anxious to move quickly to new ideas 

A. Why Six Sigma? 

 Six Sigma quality level is the closest to zero defect. 

Less than Six Sigma does not yield acceptable level of 

quality and more than Six Sigma does not yield 

substantial benefit. 

 Total customer satisfaction can be achieved with 

reliable product/services. 

 Reduction of cost is possible. 

 It gives higher yield. 

 Improved reliability. 

Basic Steps Involved in the Application of Six 

Sigma 

The methodology of Six Sigma consists of 5 steps 

namely, Define (D), Measure(M), Analyse(A), Improve(I) 

and Control(C). Brief explanations of the same are as 

follows: 

1) Define/Identify 

The primary aim is to identify, within each sub-process, the 

possibilities for defects or quality problems which can be 

arrived at through the use of different statistical tools. The 

quality problem which requires break-through solution, has 

to be defined clearly in measureable terms. The problem 

selected should consider the requirements of the customer 

and should have relevance to the company’s business. In 

other words, its solution should ensure great customer 

satisfaction as well as monetary gains/saving to the 

company. If the company has developed its business 

strategies, the problem should fall under any one of them. 

Generally, any customer expects defect free products/ 

services and timely deliveries.  

2) Measure 

The second most important step in the establishment of the 

metrics that will be improved using Six Sigma. It is also 

necessary to identify and rank the improvement 

opportunities. First the CTQ (Critical to Quality) 

characteristics of the process have to be identified in order 

to focus Six Sigma on areas that will have the greatest 

impact on customer satisfaction. The output of the process, 

measured as multiples of its sigma under each CTQ 

(existing quality level), has to be recorded so that DPU 

(Defect Per Unit) is estimated in PPM. These will be used as 

the starting points for setting new targets and proceeding 

with subsequent steps. 

3) Analysis 

This is the stage at which new goals are set and the route-

maps created for closing the gap between current and target 

performance levels. It begins with benchmarking key 

product performance against the best-in-class so that the 

Sigma levels attained by comparable processes can be 

ascertained as the basis for new targets. Then GAP analysis 

is conducted to identify the factors that distinguish best-in-
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class processes from those being analysed so that the areas 

of change can be identified. 

Statistical tools as well as conventional quality 

techniques like Brainstorming, Root-cause Analysis, 

Fishbone Diagram, Pareto Analysis etc., may be used for 

carrying out the analysis. 

4) Improvement: The objective of this phase is: 

 To confirm the key process variables 

 Quantify their effects on the CTQ 

 Identify the maximum acceptance ranges of 

specifications and then tackle the capability of the 

process  

 If the existing quality level is less than 3 sigma, efforts 

must be directed to improve the processes so as to 

achieve at least 3 sigma 

 The transition from 3 sigma to 6 sigma is done on the 

two fronts enlarging the design-width to accommodate 

greater variability in the output and the second 

approach is to make improvements in the process itself 

so that the chances of defects are eliminated. The 

output must be measured continuously to monitor the 

extent of improvement along the CTQ parameters. 

5) Control 

The final stage of Six Sigma implementation is to hold the 

gains that have been obtained from the improve stage. 

Unless there is a good control we are likely to go back to the 

original state. Hence, in this stage the new process-

conditions are documented and frozen into systems so that 

the gains are permanent. The process is accessed once more 

after the setting-in period in order to check whether the 

improvements are being sustained or not. POKA-YOKE 

(mistake-proof) devices can be set up to obviate the 

inadvertent errors. The idea is to respect the intelligence of 

workers by taking over repetitive tasks that depend on 

vigilance or memory. 

B. What is Lean Manufacturing? 

Lean manufacturing definition has given many forms 

according to the views of authors and practitioners. It is 

obvious that a system like lean manufacturing cannot be 

explained with a single sentence. But lean manufacturing 

can be defined generally as follows: 

“Lean manufacturing is the system which aims in 

elimination of the waste from the system with a systematic 

and continuous approach”. However, there might be other 

definitions also. 

There are many special terminology associated 

with lean manufacturing. Some terms are used with different 

meanings in lean manufacturing context. For an example 

term “waste” has a different meaning in lean manufacturing. 

Waste is defined as anything that does not add value to the 

final product. Term like SMED is special to the lean 

manufacturing. SMED or the Single Minute Exchange of 

Dies is a technique developed for the Toyota production 

system to reduce the setup time. 

C. Lean Manufacturing Technique 

Prime objective of waste elimination from the system is 

achieved with lean manufacturing technique and all tools. 

Based on this requirement, Just In Time (JIT) techniques, 

Total Quality Management (TQM), Total Productive 

Maintenance (TPM), Flow charts, Workplace Redesigning 

techniques are used. 

Basically, lean manufacturing technique consists of 

four steps. 

1) First step is to realize that there are wastes in the 

system to be removed. Although this seems like a 

crazy idea, this is the step which creates the 

requirement for the movement towards lean 

manufacturing. Many organizations do not realize that 

they have tons of hidden wastes with them. Therefore 

they do not have the requirement to remove them from 

the system. So they will have their problems forever 

and they will try to find solutions for these problems 

forever. 

2) Once we realize that there are wastes to be removed 

from the system, in the second step, we will identify 

the different forms of that waste. Further, in this step 

we will identify the causes for these wastes. This is 

very important step in the process. Lean manufacturing 

never promotes treating the symptoms. Rather it 

believes treating the causes and cures the problems 

permanently. In this step tools like Ishikawa diagrams 

or cause and effect diagrams can be used for good 

effect. 

3) In the third step, comes the solution finding for the 

identified root causes. 

4) One golden rule to be followed in this step is adhering 

to the basic lean manufacturing principle of seeing the 

total picture. We do not find solutions by only looking 

at causes on their surface. It is very important to 

identify the solution. It is even more important to 

identify the effect of the solution to the entire system. 

For an example if we are trying to reduce the line 

down time, it is very important to make sure the 

solution is not going to increase the lot sizes heavily 

and make the net effect on the organization a negative. 

5) Final step is the implementation process and making 

sure things are going in the intended way. Here the 

solutions will be tested and implemented. Then these 

solutions will be tweaked to accommodate practical 

difficulties occur in the implementation process.  

II. LITERATURE REVIEW ON SIX SIGMA 

Greg Brue in a Briefcase book titled “Six Sigma for 

Managers”, of Tata Mcgraw-Hill Publishing Company 

Limited, New Delhi has described Six Sigma as a journey 

for business professionals who are truly committed to 

improving productivity and profitability. It’s not theoretical; 

it’s an active, hands-on practice that gets result. In other 

words, we don’t contemplate Six Sigma; we do it. Six 

Sigma statistically measures and reflects true process 

capability, correlating to such characteristics as defects per 

unit and probabilities of success or failure. Its value is in 

transforming cultural outlook from complacency to 

accomplishment across the spectrum of industry. Six Sigma 

is about arming human “assets” with the training, resources 

and knowledge to solve problems. It is about taking a 

leadership journey to guide assets towards ever-increasing 

achievement. Six Sigma eliminates wasteful variation, 

changes business cultures and creates infrastructure to 

initiate and sustain greater productivity, profitability and 

customer satisfaction rates. 
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In an article by Tefen, Operations management 

Consulting, USA, titled “Using the Six-Sigma Methodology 

to Improve Wafer Fab Productivity”, describes result of 

consolidation of operations and significantly increased 

production requirements, Intersil's main Fab was facing 

bottlenecks in supply versus demand. Intersil enlisted Tefen 

USA first to support identifying the Fab bottleneck, and then 

to develop a comprehensive roadmap for capacity and cycle 

time improvements. A team composed of Tefen USA and 

Intersil members conducted a short assessment to confirm 

that the Photo area was the bottleneck, and then initiated an 

aggressive and focused cross-functional improvement team. 

The improvement team combined their extensive experience 

in semiconductor manufacturing with the DMAIC 

methodology to systematically Define, Measure, Analyze, 

Improve, and Control the Photo performance. In the next six 

months after the initial assessment photo cycle time dropped 

by 60%, while Photo and overall Fab production increased 

to record levels (a 40% increase). The article highlights how 

the Six-Sigma DMAIC approach and other tools were used 

to eliminate the bottleneck and ultimately to control and 

sustain the change. 

Prof Dr M Shahid Khalil, Prof M Anwer Khan and 

Taiq Mahmood- Student, University of Engineering and 

Technology Taxila, Pakistan, in their paper presentation 

titled “LEAN SIX SIGMA- A tool to Improve Productivity, 

Quality and Efficiency in Manufacturing and Industrial 

Sector” explained Lean Six Sigma as a relatively new 

approach in which Six Sigma methodology is practised to 

identify the key red X’s of the variation and also Lean tools 

are applied to address the process of improvement and waste 

reduction issues all at the same time. Inherently, Six Sigma 

Methodology focuses on gathering data, analyzing the 

collected data and improving the process yield by using 

problem solving approach and statistical tools. Six Sigma 

mainly focuses on reduction of variation in process and was 

unable to address the waste and speed issues in the 

processes, which is compensated by the Lean philosophy. 

Lean is primarily focussed on eliminating or reducing waste 

and improving the process flow. Thus combining these two 

philosophies concludes that they together complement each 

other very nicely and if utilized in organizations and 

companies especially in the manufacturing sector, it can 

surely improve productivity, quality and speed of the 

processes. 

Edward D. Arnheiter and John Maleyeff in a 

journal titled - “The Integration of lean management and Six 

Sigma” intended to eliminate misconceptions regarding Six 

Sigma and Lean Management by describing each and the 

key concepts and techniques that underlie their 

implementation. Suggestions were made regarding concepts 

and methods that would constitute a lean, Six Sigma 

organizations. The effective implementation involves 

cultural changes in organizations, new approaches to 

production and to servicing customers and high degree of 

training and education of employees. As such, both systems 

have come to encompass common features, such as 

emphasis on customer satisfaction, high quality and 

comprehensive employee training and empowerment. 

III. PROBLEM DEFINITION 

Current quality rejection level is not meeting the target of 

2000PPM. It is regularly exceeding the target and on an 

average it is above 3500 parts per million. 

The existing capacity is unable to support sudden 

fluctuation in the customer demand. 

The current production system can produce 

900components/hour. 

 
Fig. 1: Progress Trend 

A. Define: 

The primary aim is to identify, within each sub-process, the 

possibilities for defects or quality problems which can be 

arrived at through the use of different statistical tools. The 

quality problem which requires break-through solution has 

to be defined clearly in measureable terms. The problem 

selected should consider the requirements of the customer 

and should have relevance to the company’s business. 

It is important that we start Six Sigma by clearly 

defining the problem. That is the purpose of the define 

phase. 

We first defined the chronic “big” issues in shop 

floor of organization. Process map was drawn, for better 

understanding and locating the issues. Then, we selected a 

project to combat one or more of them. Then the parameters 

of the project were defined. We scope out the project and 

understood the outset what we want to accomplish with it. 

Understanding the scope and sequence exactly defined 

project’s rules-how long will it run, goals and the tools and 

personnel in place to achieve them. 

Six Sigma methodology is the use of a key 

equation that defines which vital few factors need to be 

measured, analyzed, improved and controlled for bottom-

line results. When we identified these factors, we 

concentrated our efforts where the impact and return were 

greatest. 

B. Defining the metrics 

Productivity and Quality improvement can be achieved by 

systematic identification and eradication of defects and 

errors and enhancing Process Capability. To understand the 

process of stamping in depth, SIPOC was drawn. SIPOC 

(Supplier, Input, Process, Output, and Customer) mapping 

gives the overall picture of the process.  

A SIPOC is a high-level process map that includes 

Suppliers, Inputs, Process, Outputs and Customers. 

Outcome of the process is identified based on the output of a 

process. The resulting output can be improved by analyzing 

input and process variables. SIPOC is an effective 

communication tool which ensures the Start and Stop of the 

process, key outputs and customers, key inputs and 

suppliers. 

The Figure below shows the SIPOC of Stamping 

process. 
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Fig. 2: SIPOC 

C. Process Map 

A process map is a diagram that clearly identifies the main 

steps involved in completing a process. It is basically a 

hierarchical method with visual representation of the work-

flow either within a process - or an outlook of the whole 

operation. Process Mapping illustrates a stream of activities 

that transforms a well-defined input or set of inputs into a 

pre-defined set of outputs. 

 
Fig. 3: Process Flow Chart 

D. Project Objective 

 To review literature on the manufacturing process and 

Six Sigma methodologies 

 To analyze the organizational data, system analysis and 

propose the appropriate techniques to minimize defects 

 To implement the proposed techniques in a pilot area 

and measure the process capability after pilot lot 

implementation  

 To horizontally deploy the results of improvement to 

overall manufacturing process 

E. Methodology adopted to meet the objective 

 Literature review for application of six sigma 

methodology & concepts in stamping process will be 

carried out by referring journals, books, manuals and 

documents. 

 The available  organizational data and system will be 

analyzed, to set a stage for identifying opportunities for 

process improvements 

 The six sigma methodology will be implemented and 

current process will be modified to increase the overall 

quality & productivity. 

 The results will be measured and proposed capability 

will be re-looked for further improvements for 

horizontal deployment throughout the organization.  

 Defining the project was the first step in the Six Sigma 

method. We now move into actually fixing the 

problem with the remaining four phases of the method. 

IV. MEASURE 

The main purpose of Measurement phase is to gather the 

data of the current process. Current State map shows the 

clear picture of current state of Quality and Production, 

showing the flow of material and information. It involves 

the gathering of accurate, real time data of the quality and 

product family. The data gathering involves the collection of 

past organizational data of the product information including 

production and rejection data. 

When we start the Measure phase, we identified the 

crucial internal processes that influence the CTB 

measurements, which were the Y’s, the process outcomes. 

Once we knew what they were, then we could measure the 

defects generated in the process that profoundly affected the 

CTB standard. 

A. Capability Analysis 

1) Process Capability 

Process capability may be defined as the “minimum spread 

of a specific measurement variation which will include 

99.7% of the measurements from the given process”. In 

other words, process capability is the measure of the spread 

of the process, which is also called natural tolerance. 

Process capability study is carried out to measure the ability 

of the process to meet the specified tolerances. 

By this study, it becomes possible to know the 

percentage of the products which will be produced within 3 

sigma limits on either side of the mean. 

CP Equivalent PPM 

0.50 133600 

0.62 65000 

0.68 40000 

0.75 25000 

0.81 15000 

0.86 10000 

0.91 6500 

1.00 2700 

1.33 60 

Table 1: Equivalent PPM corresponding to C P value. 

2) Capability Index CP (Current State) 

Current PPM = (no. of defective components/no. of 

components produced)*10^6 = (3389/979820)*10^6 = 

3764. 
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Since the current PPM is 3764.  We can now 

consider above table and using linear interpolation formula 

Let x1, x2, x3 denotes the value for PPM and y1, y2, y3 

denotes the value for Equivalent CP.  

Then y2 is given by, 

y2 =  [ { (x2 - x1) * (y3-y1) } / (x3 - x1) ] + y1 

We have x1 = 6500 y1 = 0.91 x2 = 3764 y2 =? x3 = 

2700 y3 = 1.00 

Putting values in above formula we get, y2 = 0.97 

Therefore for PPM = 3764, equivalent CP = 0.97 

3) Capability Index CP (Proposed State) 

Since the target PPM is 2000.  We now consider above table 

and using linear interpolation formula 

Let x1, x2, x3 denotes the value for PPM and y1, y2, y3 

denotes the value for Equivalent CP.  

Then y2 is given by, 

y2 =  [ { (x2 - x1) * (y3-y1) } / (x3 - x1) ] + y1 

We have x1 = 2700 y1 = 1 x2 = 2000 y2 =? x3 = 60 y3 = 1.33 

Putting values in above formula we get, y2 = 1.09 

Therefore for PPM = 2000, equivalent CP = 1.09 

CP Evaluation Assessment 

CP>1.33 Good Completely meets specification. 

1.33>=CP> 

=1.00 
Acceptable 

Does not meet specification 

completely. 

CP<1 Inadequate 
Inadequate. 

 Improvement should be made. 

Table 2: Capability Index CP (Proposed State) 

B. Capability Index Analysis 

We have formula to calculate sigma quality level using PPM 

as follows: 

Sigma Quality Level = 0.8406 + √ { 29.37  –  2.221  *  ln  

(PPM) } = 0.8406 + √ { 29.37  –  2.221  *  ln  (3764) } 

Current Sigma Quality Level ( for PPM= 3764) is 4.1 

Since Target PPM is <= 2000 

Using Sigma Quality Level formula 

Sigma Quality Level = 0.8406 + √ { 29.37  –  2.221  *  ln  

(PPM) } = 0.8406 + √ { 29.37  –  2.221  *  ln  (2000) } 

Target Sigma Quality Level= 4.4 

V. ANALYZE 

At this phase, we try to understand why defects are 

generated and then break down what multiple reasons 

(again, the X’s) are identified as causing them. We will ask 

which inputs are affecting the outputs. 

In mapping and measuring our process and 

identifying input variables that may affect our CTB 

attributes, we came up with some relationships between our 

business metric  (our CTB defect measurement, the Y) and 

the inputs (the factors, the X’s) that would affect it. So, now 

we formulate Pareto diagram to determine which factors are 

critical to outcome. 

This is where the Analyze phase becomes a cycle, 

as we go through a series of hypothesis testing. The cycle 

consists of following steps: 

 Develop understanding about cause(s). 

 Analyze process and/or data. 

 If analysis is correct, add cause(s) to the list of vital 

few. If the hypothesis is incorrect, refine it and go to 

step 2 or reject it and go to step 1. 

A. Pareto Analysis 

Pareto charts helps us to prioritize errors by arranging them 

in decreasing order of importance. In an environment of 

limited resource these diagram help companies to decide on 

the order in which they should address problems. 

 
Fig. 4: Pareto Chart 

The data collection covers around 18 different 

stampings produced. Quality report of these different 

components grouped in to different types of Error category 

to arrive at the vital cause to be addressed. Data is 

segregated and analyzed using Pareto to identify the vital 

causes. These vital causes are focused for the further 

analysis. When we and our project guide were in the 

Analyze phase, we were continually brainstorming in a 

statistical sense- we are challenging the status quo and really 

looking into what vital few factors are influencing the 

outcome of a given process, eliminating the trivial many to 

reveal the significant few. 

B. Cause and Effect Diagram 

It is sometimes called as fish-bone diagram. It was first 

developed by Karova Ishikawa in 1943 and is sometimes 

called as Ishikawa diagram. The diagram helps the 

management trace customer complaints directly to the 

operation involved. The main Quality problem is referred to 

Fish Head; the major categories of potential cause structural 

bones and the likely specific causes to ribs. It explores 

possible causes of problems, with the intension being to 

discover the root cause. 

 
Fig. 5: Cause and Effect Diagram 

VI. IMPROVE 

After we have carefully measured and analyzed the 

situation, we arrive at the exciting point of actually testing 

our theory to find an solution to solve the problem. In the 

improve phase, we confirm key variables and quantify the 
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effects of those variables on CTB outcomes (Y’s). As a 

result, we identify the maximum acceptable range of each 

variable to ensure that our measurement system can actually 

measure that variation. 

When we reach the Improve phase, we modify each 

variable so that it stays within the acceptable range. When 

we turn a defect on or off to truly improve both sides of the 

Y = f(X) equation, we can manipulate the vital few factors 

(X’s) to achieve the outcome (Y) we want. 

A. Action Plans 

 
Fig. 6: Action Plans 

VII. CONTROL 

The control phase is where we maintain the changes we 

made in the X’s in the equation in order to sustain the 

improvements in the resulting Y’s. In this phase, we 

continue to document and monitor processes via our defined 

metrics and other measurement tools to assess their 

capability over time. In some cases, the Control phase never 

exists, because we eliminate the problem entirely. 

Following the logical sequence of DMAIC, the 

Control phase allows us to maintain a higher level of quality 

and productivity. By mapping processes and measuring and 

analysing each factor, we know how to improve and control 

them. 

A. SDCA Cycle (Standard, do, check, act) 

We are adopting the SDCA cycle to control the change 

implementation. Initially pilots run the change in one press 

for the one of the component. Once the process is matured 

and shows symptoms of maturity then can be implemented 

across the press shop. Pilot change implementation allows in 

controlling any variability in the proposed process and 

performance method. 

The basic cycle of process control is often called as 

SDCA cycle. In SDCA cycle there is standard (S) and it is 

used to do the process (D). Then the results of the process is 

checked and appropriate action is taken (A) If the results are 

within the specification control appropriate action is to 

continue to use standard and repeat the cycle. If the results 

are beginning to drift or are out of specification control (I.e.: 

not meeting the customer need) take standard corrective 

action.  

Effective standard process should be in place to 

control the performance of the proposed process. The 

process must be monitored to make sure it is working as 

intended and bring it back to proper operation if it gets out 

of alignment. However from time to time decide that the 

specifications are not stringent enough and that you must 

improve the process (reduce the variance) so that tighter 

specifications can be met. SDCA cycle keeps check on the 

health of the process. 

B. Change Implementation Road Map 

1) Phase 1: Standard 

Prepare the standard methods for carrying out the work. And 

implement the change initially on one press to control the 

process maturity. Preparation of the standard would include 

a guide that answers best known method to execute the 

proposed job. Set the, sequence of operation and work 

method. Identify the key performance indicators and set the 

goal. Prepare the work force to execute the Job as per the 

job guide by providing internal training or external training. 

2) Phase 2: Do 

Execute the job as per the set standard guide lines and best 

known methods established as standard. 

3) Phase 3: Check 

Monitor the performance of the process against the key 

performance indicators (productivity and quality).whether 

the process is meeting the intended level of productivity and 

quality. Control charts can be used as tool to monitor and 

identify the variance in the process. 

4) Phase 4: Act 

Take corrective action based on the state of the process and 

inspection results to meet KPI. Amend the standard job aid 

to incorporate the change in execution of the job as outcome 

of the phase 4. 

Repeat the SDCA cycle till the process reaches the 

maturity and starts performing at the intended level of 

performance. After the process is matured and variance is 

within the intended level deploy the process change across 

the press shop. 

VIII. PROCESS ANALYSIS 

     
Fig. 7: Flowchart depicting improvement in the process 
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From process analysis comparison we can conclude that 

there is a complete elimination of two stages in the proposed 

process from the existing process, which not only enhances 

a better quality of products and fewer rejections but also a 

considerable improvement in productivity. 

A. Quality Analysis 

 
Fig. 8: Quality Improvement Trend 

The above graph shows the improvement in quality in terms 

of ppm from present state of rejection to the proposed state. 

From analysis of the ideas and suggestion for the 

proposed method the ppm level is expected to drop down 

from 3764 to 2000, which will in turn improve the overall 

sigma level as depicted in the table below: 

Analysis Parameter Present Method Proposed Method 

Capability Index 0.97 1.09 

Sigma Level 4.1 4.4 

Table 3: Sigma Level 

Since the current capability index of the present 

method is below 1 the process does not met the required 

specification limit. The capability index of the proposed 

method is well above 1 hence the process is within the 

acceptable region. 

Also there was improvement in the sigma level of 

the process from 4.1 to 4.4. 

B. Productivity Analysis 

 
Fig. 9: Productivity Improvement Trend 

From the analysis of the ideas and suggestion that are laid 

down for the proposed method a considerable improvement 

in the productivity in terms of no. of component produced 

per hour can be achieved which is depicted clearly in the 

above graph. 

C. Summary 

Proposed solutions will address the critical parameters that 

are quality and productivity to meet the customer demand. It 

will improve the productivity from 900 components per 

hour to 2500 components per hour after implementation of 

automatic feed system. By analysis and comparison we 

found that process capability can be improved from 0.97 to 

1.09 and an overall improvement in the sigma level is 

achieved which is from 4.1 to 4.4. 

Also with the help of automatic feeder a 

considerable improvement in the productivity can be 

achieved in terms of no. of components produced per hour.   

IX. CONCLUSION 

Based on the implementation of Six Sigma methodology in 

a press shop we conclude that it improves productivity and 

quality thereby achieving the customer’s satisfaction. The 

statistical tools used helped to identify the bottlenecks and 

improvement opportunities. The most important aspect was 

to know that the Six Sigma journey is a full time trip and 

never, ever ends as long as to attain the pinnacle of quality 

and grow the bottle line as highest quality, lower-cost 

producer of goods or services. To achieve the desired level 

of quality and productivity requires not just statistics but in 

the culture of organization. 

Last but not the least, the ultimate focus should be 

to control and sustain the improve mental changes. 
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