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ABSTRAK

Dalam pembuatan, kualiti adalah salah satu elemen yang paling penting. la adalah
penting untuk menjamin bahawa pelanggan menerima produk yang tidak mempunyai
kecacatan dan memenuhi keperluan mereka. DMAIC mewakili lima fasa iaitu mentakrif,
mengukur, menganalisis, menambah baik dan mengawal. DMAIC ialah metodologi enam
sigma yang digunakan untuk menambah baik proses dalam industri atau perkhidmatan
pembuatan. Kajian ini bertujuan untuk menggunakan pendekatan DMAIC sebagai salah satu
kaedah bagi mencapai sasaran iaitu meningkatkan kualiti dalam industri pembuatan. Contoh
kaedah yang digunakan dalam setiap fasa juga akan diterangkan secara terperinci. Kajian
kes telah dijalankan di sebuah kilang pengeluaran beras yang terletak di Perlis. Berdasarkan
pengumpulan data dan perbincangan bersama pekerja, industri ini mempunyai kecacatan
kualiti beras. Kaedah yang telah digunakan dalam fasa menentukan dan mengukur ialah
pengenalpastian masalah, pengumpulan data, carta alir proses, pemetaan proses dan rajah
sebab akibat. Didapati terdapat tiga kecacatan berkaitan kualiti produk dalam pengeluaran.
Analisis keseluruhan yang dijalankan dengan menggunakan kaedah seperti gambarajah
tulang ikan, 5 Analisis Mengapa dan analisis mod kegagalan dan kesan bagi mengenal pasti
faktor dan punca masalah. Dalam fasa penambahbaikan, dua kaedah seperti senarai semak
latihan teknikal dan poka yoke telah dicadangkan untuk meningkatkan kualiti produk. Akhir
sekali, helaian semakan pelan kawalan telah dicadangkan sebagai jaminan untuk mengawal

proses penambahbaikan.



ABSTRACT

In manufacturing, quality is one of the most significant elements. It is important in
order to guarantees that customers receive products that are does not have defect and satisfy
their requirements. DMAIC represent the five phase which is define, measure, analyse,
improve and control. DMAIC is a six sigma methodology that used to improves process in
the manufacturing industry or services. This study aims to use DMAIC approach as one of
the methods in order to achieve the target which is improve the quality in manufacturing
industry. The example of method that use in every phase also will be explain in details. The
case study was conducted at a rice production industry located in Perlis. Based on data
collection and discussions with employees, the industry has problems in terms of rice quality
defects. The method that has been used in the define and measure phase were problem
identification, data collection, process flow chart, process mapping and cause effect diagram.
It was found there are three defects regarding the quality of product in the production. The
throughout analysis conducted by using methods such as fishbone diagram, 5 Why analysis
and failure mode and effect analysis in order to identify the factor and root cause of the
problem. In improve phase, two methods such as technical training checklist and poka yoke
were suggested to improve the quality of product. Finally, control plan check sheet was

suggested as the guarantee to control the improve process.
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CHAPTER 1
INTRODUCTION

1.1 Research Background

Quality defines as the level with which a product meets the customer’s requirements
at the beginning of its life. It is the outcome of a clear and constant dedication to a particular
standard which is results in product consistency in order to keep up with certain customer or
user expectations. The letter of DMAIC was represent the five phase that make up the
process. DMAIC stands for define, measure, analyze, improve and control. In manufacturing
processes, DMAIC was used to improve the existing processes (Piotr Nowotarski, 2019).
Six Sigma is a technique that aims to enhance quality of the product by maximizing the
efficiency and productivity of all operational processes in order to meet customer
requirements and satisfaction utilising the DMAIC five-stage process (Biena and Ong, 2019).
Six sigma is an incredibly effective managing tool in achieving process excellence (Legesse
and Geremew, 2021). In the DMAIC improving process, the first thing to do is define project
goal and customer deliverables. The voice of customer is necessary to fully understand the
feedback from current and future customers suggesting offerings that satisfy, captivate and
dissatisfy them. Next is measure the process which is to determine current performance,
verify the problems and including of developing and implementing a structured data
collecting strategy for the specified process key measurements (CTQs) (Gupta, 2013). After
that, analyse and also identify the root cause of the problems and improve the process by
reducing or eliminate the defects. Finally, control the future process performance with the

aim of the improved process does not degrade.



c ontrol

Figure 1.1: DMAIC phase (Sodhi, 2020)

DMAIC approach is one of the best ways to use in manufacturing process. It can
improve the quality and reduce the waste by helping industries to produce their products and
services with the excellence quality, quicker and also affordable (Lokpriya M. Gaikwad,
2017). DMAIC also presents a stage in detecting the issue, determining the root of the issue,
and eventually developing a way to resolve it (Kartini and Syarief, 2018). As the company
initiate to increase their production with the fewer defects, they will start to bring in more

earnings.

The main goal with using the DMAIC approach, it can allow a company to find the
problems and solve the problem in easier way. It also can identify problems that which is
can be ineffective (Jeroen de Mat, 2012). It is a systematic and structured system for
decreasing process variance in order to guarantee customer happiness, cost savings, and the
company profitability (Srinivasan et al., 2014).



1.2 Problem Statement

There are many problems and solving that is being use by the engineers and other
professional worldwide. As a company there must be common problem with the quality of
the products and the satisfaction of the customers. It is an important thing to maintaining
control over the level of quality of a product. A set of effective quality control performance
and also improvement models need to be established.

The external elements that contributed to the process inefficiency and then focused
on the internal ones. As a result, there are some bottlenecks in the production process that
are associated with observable downtime (Smetkowska and Mrugalska, 2018). The quality
control that carried out by looking into the company total production system, with the goal
of eliminating manufacturing defects (Agustiandi, Madelan and Saluy, 2021). Next, with the
help of DMAIC strategy will be effective identification to discover the root cause of the
problems in products and also services (R.S Barot, 2020). If the problems have been found,

it can improve for the better of current process performance.

Organizations are struggle due to increasing competition as to stand competitive in
the market (Srinivasan et al., 2016). According to a study, the implementation of DMAIC
approach to the casting process by SMEs in India to lessen the rejection rate caused by
blowing holes in a stroke engine oil pump body. With the application of DMAIC approach
the rejection hole was reduced from 17.22% to 4.8% (Shanmugaraja et al., 2011). Besides
that, it is crucial for the company to work strategically to maintain competitive and increase
the customer satisfaction by maximizing their profit with removing the waste that exists
throughout the manufacturing process. The reduction of errors and process variability that
enables companies to enhance their efficiency and performance over time (C.Ferreira, 2019).
By implementing this strategy, it will be reducing the lead time, increase the productivity,

reduce the cost and improve the efficiency.

For this project, a rice manufacturing industry was chosen that located in Perlis.
Based on the site visit and discussion with the supervisor of industry, there are problem that
have been identified such as the quality of products in the rice production that did not meet

the expectation. Additionally, it was discovered that there are three types of defects which is



whitening, big broken rice and small broken rice that exceeds the expectation. The defects
also can affect the productivity of the industry. Besides that, the industry also faced a
problem where the workers that lack in monitoring and causes problem such as machine that
not maintenance regularly and the tools that usually falls. This issue should be solved and
the industry should maintain their improvement in order to increase their productivity by
using the DMAIC approach.

1.3  Objectives

There are three objectives aiming to achieve the goals of this project which is:

1. Toanalyse the current process problem in manufacturing industry by using DMAIC.
2. To analyse the root cause of defects in the quality of product.
3. To propose alternatives for quality improvement.

1.4 Scopes of the Research

The main scope of this project are:

1. To focus on improvement in the quality of the products or a service in manufacturing
process.

2. The strategy to analyse the effective results between the previous method with
DMAIC method.

1.5 Significant of Study

Many advantages can be gain from this study, especially focusing on DMAIC

approach. The result of the recent study show how implementing DMAIC can be effective

4



to a manufacturing process. It also shows the goal which is to lessen the waste and can
improve the current process. On top of that, it also had significant impact on the profitability
of the company such as lowering waste cost, decreasing man-hour on rework and also
increase the production. The application of define, measure, analyse, improve and control in
industry can improve the process performance. As an outcome, resources are managed

efficiently, variances are reduced, and quality is guaranteed.

1.6 Organization of the Report

In this report, there are five chapters which is an introduction, literature review,
methodology, result, discussion and the conclusion. In chapter one, it has the background of
study, problem statement, objectives, scope of work, significant of study, organization of the

report and summary. It explains the details explanation of the title.

For the chapter two, it is the literature review which is to gain understanding of the
existing research. In the literature review, summarizes and evaluates the literature based on
the study and considered the strength and weakness of the previous study. The next chapter
is methodology which the section explains the data that was gathered and analyzed. Chapter
four is the results and discussion that provide more details and discussion on the research.

Lastly chapter five is the conclusion which is provides a summary of the topic that study.

1.7 Summary

Based on this study, I can learn about how the DMAIC method works and the result
by implementing this method. DMAIC method can improve the quality of a product or
services, reduce quality cost, reduce defects and more. It is the most effective and best way

to use in manufacturing process in order to solve the problem in industry.



CHAPTER 2
LITERATURE REVIEW

In this chapter, the description of DMAIC or known as define, measure, analysis,
improve and control was explained. It is one of the strategies that used in manufacturing
industry in order to improve the quality. The five phases of the DMAIC also will be briefly
discuss. The discussion including the other six sigma tools which is also a set of technique
and tools for the process improvement. It highlighted cycle time improvements while
reducing the manufacturing defects. The tools in six sigma including DMAIC, 5S, seven
wastes, value stream mapping, and others. Six sigma discovers and eliminate costs that are

of no value to customer, such as waste expenses.

2.1  Six Sigma through DMAIC

In manufacturing industry, it is crucial for the company to high performance in order
to compete effectively and hence resist the continuous change. Six sigma approach is based
on DMAIC which consists five cycle stages of analysis and improvement processes that
allows for defects removal and also the reduction of process variability (C.Ferreira et al.,
2019). According to Amir Yadav et al., (2016), six sigma is a tool that can be utilised in
order to acquire positive results in process improvements. It will be even more valuable to
the company if the process is implemented throughout all production lines, since it would
lead to huge cost reductions. Six sigma approaches, such as the DMAIC methodology,

provide a framework for enhancing manufacturing quality and productivity.

It lets the company to improve their bottom line by planning and monitoring day-to-

day company activities in a way that saves waste and improves customer satisfaction. (Rahul





