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I. INTRODUCTION 
 

The art of meeting customer specifications, which 

today is termed as “quality”. Quality is the symbol of 

human civilization, and with the progress of human 

civilization, quality control will play an incomparable 

role in the business. It can be said that if there is no 

quality control, there is no economic benefit. In the 

current world of continually increasing global 

competition it is imperative for all manufacturing and 

service organizations to improve the quality of their 

products [1]. 

 

In today highly competitive scenario the markets are 

becoming global and economic conditions are 

changing fast. Customers are more quality conscious 

and demand for high quality product at competitive 

prices with product variety and reduced lead time. It 

is a data-driven quality strategy used to improve 

processes.  

 

It is an integral part of a Six Sigma initiative, but in 

general can be implemented as a standalone quality 

improvement procedure or as part of other process 

improvement initiatives such as lean [2]. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Any enterprises that cannot manage the quality of its 

methods and products have a tendency to fall apart.  

 

Quality is crucial to sales, price control, productivity, 

risk control and compliance. As essential as quality is, 

there's little agreement as to its definition. The 

following definitions observe excellent from a 

control, high-quality guarantee, product, advertising 

and marketing, production and economic point of 

view [3]. 

 

Because of the negative consequences of poor 

quality, organizations try to prevent and correct such 

problems through various approaches to quality 

control. Broadly speaking, quality control refers to an 

organization’s efforts to prevent or correct defects in 

its goods or services or to improve them in some 

way. 

 

Some organizations use the term quality control to 

refer only to error detection, whereas quality 

assurance refers to both the prevention and the 

detection of quality problems. Organizations must 

have a department or employee devoted to 

identifying defects and promoting high quality.  
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In these cases, the supervisor can benefit from the 

expertise of quality-control personnel [4]. 

 

Within this broad framework, managers, researchers, 

and consultants have identified several methods for 

ensuring and improving quality. Today most 

organizations apply some or all of these methods, 

including statistical quality control, the zero-defects 

approach, employee involvement teams, Six Sigma, 

and total quality management [9]. 

 

1. Statistical Quality Control: 

It rarely makes economic sense to examine every 

part, finished good, or service to ensure it meets 

quality standards. For one thing, that approach to 

quality control is expensive. In addition, examining 

some products can destroy them. As a result, unless 

the costs of poor quality are so great that every 

product must be examined, most organizations 

inspect only a sample.  

 

Looking for defects in parts, finished goods, or other 

outcomes selected through a sampling technique is 

known as statistical quality control. The most 

accurate way to apply statistical quality control is to 

use a random sample. This means selecting 

outcomes (such as parts or customer contacts) in a 

way that each has an equal chance of being selected. 

The assumption is that the quality of the sample 

describes the quality of the entire lot [2]. 

 

2. Zero Defect Approach: 

A broad view of process quality control is that 

everyone in the organization should work toward the 

goal of delivering such high quality that all aspects of 

the organization’s goods and services are free of 

problems. The quality-control technique based on 

this view is known as the zero-defects approach.  

 

An organization that uses the zero-defects approach 

provides products of excellent quality not only 

because the people who produce them are seeking 

ways to avoid defects but also because the 

purchasing department is ensuring a timely supply of 

well-crafted parts or supplies, the accounting 

department is seeing that bills get paid on time, the 

human resources department is helping find and 

train highly qualified personnel, and so on [2]. 

 

3. Employee Involvement Teams: 

Recognizing that the people who perform process 

have knowledge based on their experiences, many 

organizations directly involve employees in planning 

how to improve quality. Many companies setup 

employee involvement teams such as quality circles, 

problem-solving teams, process improvement teams, 

or self-managed work groups.  

 

The typical employee involvement team consists of 

up to 10 employees and their supervisor, who serves 

as the team leader. In this role, the supervisor 

schedules meetings, prepares agendas, and 

promotes the participation and cooperation of team 

members [3-4-5]. 

 

4. Six Sigma: 

Applying the terminology and methods of statistical 

quality control and the strong commitment of the 

zero-defects approach, manufacturers and other 

companies have used a quality-control method they 

call Six Sigma.  

 

This is a process oriented quality-control method 

designed to reduce errors to 3.4 defects per 1million 

operations, which can be defined as any unit of work, 

such as an hour of labour, completion of a circuit 

board, a sales transaction, or a keystroke. (Sigma is 

statistical term defining how much variation there is 

in a product. In the context of quality control, to 

achieve a level of six sigma, the output of operations 

would be 99.9997 percent perfect.)  

 

Along with the basic goal of reducing variation from 

the standard to almost nothing, Six Sigma programs 

typically include a rigorous analytical process for 

anticipating and solving problems to reduce defects, 

improve the yield of acceptable products, increase 

customer satisfaction, and deliver best-in-class 

organizational performance [9]. 

 

5. Total Quality Management: 

Bringing together aspects of other quality control 

techniques, many organizations have embraced the 

practice of total quality management (TQM), an 

organization- wide focus on satisfying customers by 

continuously improving every business process for 

delivering goods or services.  

 

Thus, it is not a final outcome but an ongoing 

commitment by everyone in the organization. Today 

most companies accept the basic idea of TQM that 

everyone in the organization should focus on quality 

[10]. 

 



 Anand Kumar.  International Journal of Science, Engineering and Technology, 2021, 9:5  

Page 3 of 6 

 

International Journal of Science, 
Engineering and Technology 

An Open Access Journal 

II. PROBLEM STATEMENT 

 
In all processes the smallest variation in quality of 

raw material, production conditions, operator 

behaviour and other factors can result in a 

cumulative variation (defects) in the quality of the 

finished product.  

 

Present study was done at KK Engineering works, 

Govindpura, Bhopal on application of 7 quality tools 

and Selection of tools and techniques for problem 

solving, because of its high rejection rate. 

 

The present company is facing a rejection due to 

some defect, after observing data of the company 

most frequently rejected part identified is under 

sized hole. Under sized hole is identified as most 

severely affected quality, hence it was considered for 

detailed investigation. 

 

 
Fig 1. Shaft. 

 

III. OBJECTIVE OF STUDY 

 
In today’s challenging market, every organization is 

looking to achieve higher quality and productivity. 

This can be easily achieved if you focus on the 

reduction in various defects which causing rejection 

of the components [18]. This is the most viable 

strategy and it will also lead the organization 

towards effectiveness in competitive market. 

 

The objectives are as follows: 

 To identify the root factors causing defects 

 To improve the quality by reducing the defects 

 To improve entire manufacturing process  

 To improve the quality 

 To improve the productivity of manufacturing 

company 

 

By performing this project some other objectives are 

also there which will be achieved together with 

objective. 

 

 To introduce methodology of Six Sigma and its 

benefits in organization for reducing 

rejection/rework of the products 

 To increase production rate and enhance 

delivery commitments which will lead to 

customer satisfaction 

 To aware the organization about need of quality 

improvement 

 

IV. DATA COLLECTION 
 

The definition of the problem is the first and the 

most important step of any project because a good 

understanding of the problem makes the job much 

easier. An average definition may mislead people 

into trying to achieve goal which are not required or 

making the problem more complex [20]. 

 

Thus, we can say that the definition of the problem 

forms the backbone of any project. The present case 

study deals with reduction of rejection rate of shaft 

defects at KK Engineering works, Govindpura, 

Bhopal.  

 

The company faces rejection of 15.50% which 

resulted into reduced quality and productivity. In this 

phase we collect the data. Therefore it becomes very 

important to secure a correct measuring system 

before the project. So a list of problems better to say 

opportunities for improvements were identified, 

following problems were listed down in their 

operations. 

 

Table 1. Name of defects. 

S.No Type of defect 

1 Undersized hole 

2 Nicks 

3 Teeth alignment 

4 Oversized hole 

5 Porosity 

 

The check sheet is a simple document that is used 

for collecting data in real-time and at the location 

where the data is generated. The document is 
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typically a blank form that is designed for the quick, 

easy, and efficient recording of the desired 

information, which can be either quantitative or 

qualitative. Rejection check sheets are generally large 

data sheets showing the total information about 

rejected items [20].  

 

The defects such as undersized hole, nicks, teeth 

alignment, oversized hole and porosity have been 

identified (Table 2) and data of each part was 

collected (for a specified time span) from the 

company which shows the production and rejection 

status of individual part. 

 

Table 2. Data for Pareto analysis. 

S.No 
Type of 

defect 
Quantity 

Total 

production 

Rejection % 

(before 

improvement) 

1 
Undersized 

hole 
186 570 32.63 

2 Nicks 124 570 21.75 

3 
Teeth 

alignment 
46 570 8.07 

4 
Oversized 

hole 
8 570 1.40 

5 Porosity 38 570 6.66 

 

It is apparent that from this short list those 

undersized holes are the main problem. However, 

real applications typically have many defects 

categories and many parts, all of which monitored 

over time. 

 

V. RESULTS AND DISCUSSION 
 

Control chart is the seventh and most effective tool 

of Total Quality Management (TQM). This chart 

displays of a quality characteristic that has been 

measured or computed from a sample versus the 

sample number or time. The chart contains a centre 

line that represents the average value of the quality 

characteristic corresponding to the in-control state 

(That is, only chance causes are present).  

 

Two other horizontal lines, called the upper control 

limit (UCL) and the lower control limit (LCL). These 

control limits are chosen so that if the process is in 

control, nearly all the sample points will fall between 

them. As long as the points plot within the control 

limits, the process is assumed to be in control and no 

action is necessary. 

However, a point that plots outside of the control 

limits is interpreted as evidence that the process is 

out of control, and investigation and corrective 

action are required to find and eliminate the 

assignable cause or causes responsible for this 

behaviour.  

 

It is customary to connect the sample points on the 

control chart with straight-line segments so that it is 

easier to visualize how the sequence of points has 

evolved over time. 

 

 
Fig 2. Control chart for shaft diameter. 

 

 
Fig 3. Control chart (p-type) for the data set for 

undersized hole. 
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Fig. 4: Control chart (p-type) for the data set for 

oversized hole. 

 

 
Fig.5: Control chart (p-type) for the data set for nicks. 

 

VI. CONCLUSIONS 

 
For shaft manufacturing problem, after observing all 

the data and analysis we find that its production 

quality is very close to the six sigma limits. Some 

variation occurs due to natural causes which can be 

eliminated. Type-I error occurred. So, if the shaft 

manufacturing company continuing their quality 

research, it will help them to acquire a best product 

quality and make a highest position in the market. 

 

In this thesis, the most effective way of quality 

control and productivity improvement has tried to 

find by experimenting on a manufacturing company. 

Using all quality tools and sampling plan is an 

expensive procedure. For any industry, using the 

control chart is the best way for quality testing. 

Cause and effect diagram, histogram are used to 

determine the cause sand effects of production 

process. Acceptance sampling is used to determine 

the errors in control chart. 

 

Statistical process control is a powerful tool to 

achieve sigma level. The following improved tools 

used in shaft manufacturing can be used in any 

industry to achieve their desired level of quality and 

productivity. 

 

There are several approaches to choose from when 

the goal is to increase the quality and productivity of 

a shaft manufacturing company. The techniques used 

in this thesis have been limited due to insufficient 

time and resources. In this work only the quality tools 

have been used and tried to find the most effective 

way of quality testing and improving productivity.  

 

These have given a better solution. But if any one 

uses other technique of industrial engineering then 

he will get more benefit than this thesis.  

 

If it is decided to use the data in future studies it 

would be interesting. By this way it may be possible 

to specify high quality and productivity. The quest for 

higher quality and productivity will never stop and 

the project extreme shaft manufacturing will 

proceed. An important suggestion for future work is 

to test if the findings are applicable to other 

products and machines within the factory. A deeper 

understanding could possibly make the conclusions 

from this study more understandable and easier to 

apply to other products. 
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