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I. INTRODUCTION 

 

The definition of a manufacturing system is "the 

arrangement and operation of basic resources such 

as machines, tools, material, and human labour with 

the strong flow of information pertaining to 

production or services having positive value 

addition in order to enable the production as well 

as its manufacturing/service cost to be measured by 

the standard of comparative advantage."  

 

Management, manpower, equipment, material, 

techniques, finances, and a matrix (the "7Ms") are 

constantly in short supply. In order to stay afloat in 

the face of stiff competition, it could be necessary 

to make the most of the basics. The utilisation of 

automated machinery, such as those shown in 

Figure 1.1, is essential to the production 

process(Computer Numerical Controlled machines), 

Automatic Storage and Automatic Retrieval System 

(AS/RS), Automated Material Handling System like 

Automated Guided Vehicles (AGV), Robots.  

 

 

 

Manufacturing systems play a pivotal role in 

transforming raw materials into finished products, 

serving as the cornerstone of  economic 

development and technological advancement. Over 

the years, these systems have evolved significantly, 

adopting innovative technologies and 

methodologies to increase efficiency, reduce costs, 

and enhance product quality. Advancements in 

automation and computerization led to the 

development of Flexible Manufacturing Systems.  

 

FMS integrates computer-controlled machines with 

material handling systems, allowing for rapid 

reconfiguration of production lines to 

accommodate varying product specifications. This 

adaptability empowers manufacturers to respond 

swiftly to changes in market demand and product 

design, while maintaining high levels of efficiency. 

In the digital age, Computer-Integrated 

Manufacturing represents a convergence of 

information technology, automation, and 

manufacturing processes. CIM employs computer 
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systems to control and manage the entire 

production process, from design and planning to 

execution and quality control. This integration 

enables real-time monitoring, data-driven decision-

making, and a seamless flow of information 

throughout the production cycle. The Fourth 

Industrial Revolution, often referred to as Industry 

4.0, marks the integration of cyber-physical 

systems, the Internet of Things (IoT), artificial 

intelligence, and big data analytics into 

manufacturing processes. Smart Manufacturing 

leverages these technologies to create 

interconnected, intelligent production systems. 

These systems have the capacity to autonomously 

make decisions, optimize processes, and adapt to 

changing conditions, leading to unprecedented 

levels of efficiency, customization, and innovation. 

 

 
Figure 1: Manufacturing System 

 

The evolution of manufacturing systems reflects 

humanity's relentless pursuit of efficiency, quality, 

and innovation. From the artisanal craftsmanship of 

the past to the highly automated smart factories of 

the present, manufacturing has come a long way. 

As we stand at the precipice of a new era marked 

by Industry 4.0, it is evident that the fusion of 

technology and manufacturing will continue to 

shape our world, driving economic growth, 

enhancing product quality, and fostering a culture 

of innovation. 

 

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.  

Now a days, every company or Organization want 

to improve or increase their output and productivity 

to achieve their yearly target by eliminating some 

causes and production time that affect profit for 

company. In flow line production, the product 

moves to one workstation due to time restriction. 

The present company is facing a rejection due to 

some defect, after observing data of the company 

most frequently rejected part. Faster station is 

limited by slowest station. Thus, decreasing the rate 

of productivity. As the demand are not met by the 

company, productivity improvements techniques 

are used to identify the bottleneck process in 

production line and eliminate them to achieve the 

goal of the company. 

 

III. PRESENT WORK 

 

The aim of study is to find out the effective way of 

improving the quality and productivity of a 

production line in manufacturing industry. The 

objective is to identify the defect of the company 

and create a better solution to improve the 

production line performance [15]. Various industrial 

engineering technique and tools is implementing in 

this study in order to investigate and solve the 

problem that occurs in the production. However, 

Quality Control tools are the main tools that will be 

applied to this study [16]. Data for the selected 

assembly line factory are collected, studied and 

analyzed. The defect with the highest frequency will 

be the main target to be improved. Various causes 

of the defect will be analyzed and various solving 

method will be present. The best solving method 

will be chosen and propose to the company and 

compare to the previous result or production. 

However, the implementation of the solving 

methods is depending on the company whether 

they wanted to apply or not [17]. 

 

IV. 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 
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strategy and it will also lead the organization 

towards effectiveness in competitive market. 

The objectives are as follows:- 

1) To identify the root factors causing defects 

2) To improve the quality by reducing the defects 

3) To improve entire manufacturing process  

4) To improve the quality 

5) To improve the productivity of manufacturing 

company 

 

V. ANALYSIS 

 

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. This type 

of control chart is applicable equally to 

manufacturing and service organizations. In a 

manufacturing organization, manufacturing time 

and quality may be accepted as good or bad. 

Attributed data are counted and cannot have 

fractions or decimals. Attributed data arise when to 

determine only the presence or absence of 

something, success or failure, accept or reject, 

correct or not correct. 

 

 
Fig. 2: Control chart for shaft diameter 

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

 

VI. CONCLUSION  

 

In this paper, 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 and effect of production 

process. Acceptance sampling is used to determine 

the errors in control chart. 

 

Statistical process control is a powerful tool to 

achieving 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 fit. If it is decided 
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to use the data in future studies it would be 

interesting. By this way it may be possible to specify 

high quality and productivity. 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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