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PREFACE

A thesis is a document submitted in support of candidature for an academic
degree or professional qualification presenting the author s research and find-
ings. A thesis is evidence of the student's knowledge, skills and competence in
their area of specialisation. A thesis indicates the student's achievement as a
postgraduate student and marks the student's entry into the world of academia.

Preparation of thesis, dissertation and report of master project is a complex and

meticulous process. It involves numerous steps beginning with the submission
of a research proposal and ending with the binding of the thesis and disserta-
tion. Whilst originality is very much expected in a thesis, the thesis is still bound
by certain format, conventions and rules, which must be observed.

This book is a reference and guide prepared by the Centre for Graduate Stud-
ies (PPS) to help postgraduate students of Universiti Teknikal Malaysia Melaka
(UTeM) in the preparation of their thesis, dissertation and report of master pro-
ject. It is intended to assist students in ensuring that they conform to the formats
which fulfill the requirements of the university. The book contains both general
and specific guidelines in preparing for the final submission of the thesis, in-
cluding instruction prior to submission, the languages required for abstracts,
instructions on matters relating to format, length, footnotes, tables and appen-
dices, bibliography/references, citation and referencing styles, copyright and

publication. Thus, it is the responsibility of each candidate to ensure that his or
her thesis conforms to the Guidelines. The academic supervisors can advise
students in the preparation of the thesis, dissertation and report according to
the Guidelines in this book. This Guideline is also available at the PPS website
(www.utem.edu.my/pps).

All theses, dissertations and reports of master project should be divided into

appropriate sections or chapters. Candidates should bear in mind that thesis
examiners deplore overlong or verbose thesis, therefore it is the responsibility
of the candidate to provide a well-organized and well-written thesis. The order
of thesis sections given is intended to serve as a guide. Many of these sections
are self-explanatory.

Finally, PPS wishes the best of luck to all candidates during the thesis, disserta-
tion and report of master project preparation. It is our sincere hope that all the-
ses, dissertations or reports of master project will be of good quality prepared
within the bound of acceptable ethical standard.
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GUIDELINES FOR THE PREPARATION OF THESIS,
DISSERTATION AND REPORT FOR GRADUATE PROGRAMMES

1. INTRODUCTION
This Guideline is prepared and designed to assist graduate students
of Universiti Teknikal Malaysia Melaka (UTeM) in the preparation of
their thesis, dissertation and report of master project. It deals only with
the submission and the physical format and writing conventions of the
thesis, dissertation and report of master project. It is the responsibility of
each student to ensure that his/her work conforms to the guidelines set
out below. Further clarification of the guidelines can be obtained from the
Centre for Graduate Studies (PPS). In this Guideline, the word ‘thesis’

applies to the various types of work involved namely Doctor of Philosophy
(PhD), Engineering Doctorate (DEng) and Master of Science (MSc) thesis;
dissertation and report of master project (for Master by Taught Course).

2. SUBMISSION OF THESIS FOR EVALUATION/EXAMINATION

The title of the thesis must have prior approval for submission from the
supervisor(s) and the respective faculties. The following procedures must
be followed when submitting a thesis for evaluation / examination:

2.1 For Doctor of Philosophy (PhD), Engineering Doctorate (DEng) and
Master of Science (MSc) thesis, candidates should notify PPS in
writing at least three (3) months before they intend to submit their
research work. Notification forms for thesis submission are available
from PPS. For dissertation and report of master project (for Master by
Taught Course), candidates should refer to the respective faculties.

2.2 Candidates must submit one (1) draft copy of the thesis to his/her
supervisor before submitting the final copies, to ensure that the proper
format has been followed before the copies are sent for examination.
The draft copy should be accompanied with a TURNITIN report

2.3 Upon approval by the respective faculties, five (5) copies of the
thesis must be submitted to PPS for further action. The thesis must
be bound in soft cover (white, 70 gm A4 paper) with comb binding.
For dissertation and report of Master programme by mixed mode,

candidates should notify faculty in writing at least one (1) month
before they intend to submit their research work, candidates should
refer to the faculty guidelines.
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2.4 The title should be a short and concise description of the main
content of the thesis and should not exceed 15 words. Redundancies
such as "An investigation of ...", “A preliminary study of ...”, "On the
..."“Theory of ...”, “Some of ...” and “Toward a ...” must be avoided.
Thesis title should not contain formulas, symbols or subscripts,
Greek letters, or other non-alphabetical symbol such as bracket;
rather word substitutes are used.

2.5 Length of thesis is given as follows :

i. Doctoral - between 35 000 and 60 000 words
ii. Master by Research and Dissertation - between 20 000 and

35 000 words
iii. Master Project - between 15 000 and 25 000 words

The total number of words only accounts for the main text and does
not include footnotes, exhibits, figures, tables, graphs, appendices,
bibliographies and references.

3. ARRANGEMENT OF CONTENTS

All theses should be divided into appropriate sectionsor chapters. Candidates
should bear in mind that thesis examiners deplore overlong or verbose thesis;
the onus is on the candidate to provide a well - organized and well written
thesis. The following arrangement of list of thesis sections is supposed to

serve as a guideline. Many of these sections are self-explanatory. Further
information on some of the sections is provided following the list.

3.1 Pre-title page (Front cover)

Title of a thesis should be as concise as possible giving an accurate
description of the work. The pre-title page must contain the following:

3.1.1 LogoofUTeM
3.1.2 Name of Faculty
3.1.3 Title of thesis
3.1.4 Full name of candidate
3.1.5 The degree submitted for (refer to Appendix A)
3.1.6 The year thesis is submitted for Senate approval.

Format and sample of the pre-title page is shown in Appendix B1
and Appendix B2. Do not number this page. This format should be
followed closely.

m
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3.2 Title Page

The title page should consist of the following:

3.2.1 Title of thesis
3.2.2 Full name of candidate
3.2.3 Thesis submitted in fulfillment of the requirements for

the Degree of (Doctor of Philosophy / Master of Science/
Master of Business Administration)

3.2.4 Name of Faculty
3.2.5 UNIVERSITI TEKNIKAL MALAYSIA MELAKA must be

written in uppercase (capital letters)
3.2.6 The year thesis is submitted for Senate approval.

Refer to Appendix C1 & Appendix C2 for the title page format and
sample. Do not number this page.

3.3 Copyright (optional)

Under International Law the use of copyright material requires the
permission of either the author or the publisher. It is the responsibility
of the candidate to address this issue and to cover any expenses
incurred. No pagination on this page.

3.4 Declaration Page

This page should contain declaration by the student on the originality
of the thesis. The declaration should be signed. An example is
provided in Appendix D. This page should not be numbered.

3.5 Approval

This page should contain approval from the Supervisor. The
approval for the respective degree must be signed. An example is
provided in Appendix E1 for thesis (PhD, Engineering Doctorate
and Master by Research) and Appendix E2 for dissertation/report

(Master by Mixed Mode and Taught Course). This page should not
be numbered.

3.6 Dedication (optional)

The dedication must be brief, not more than one paragraph, and
must not contain any number, chart or photograph. Refer to the
example in Appendix F
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3.7 Abstract and Abstrak

Abstracts in both English and Bahasa Malaysia are mandatory. The
abstract in Bahasa Malaysia must be in Italic for a thesis written in
English, and vice versa. Abstract is a summary of the entire thesis
written in one paragraph. It should briefly outline the research problem
addressed by the thesis, research objectives, research methodology,
the findings and the significance of the work in the context of the field
of study. The abstract should not exceed one (1) typewritten single-
spaced page. Example can be seen in Appendix G1 (English) and
Appendix G2 (Bahasa Malaysia). Number this page T. Paginations of
the text section follow after this page.

3.8 Acknowledgements

Most theses will include a brief statement of thanks and appreciations
in recognition of special assistance (including financial) and
guidance given by individuals, institutions or government bodies. An
example can be seen in Appendix H

3.9 Table of Contents

The titles of sections, chapters and their principal subdivisions along
with the page numbers on which they appear should be listed in the
Table of Contents. Titles should be worded exactly as they appear
in the text of the thesis. Thesis with many subsections should use
a hierarchical numbering system for headings and sub-headings
(i.e., 2.1, 2.2, 2.3, etc). Such numbering system combined with the
judicious use of upper and lower case, indentations and italics should
indicate clear relationships between the sections of the thesis.

All chapters and their sub-sections must be labeled and numbered.
The chapters are numbered using Arabic numeric, i.e. Chapter 1,
Chapter 2, Chapter 3 and so on. The sub-sections are given as follows

Chapter
2 Title of the chapter

2.1 First level (Title of the sub-section)
2.1.1 Second level (Title of the sub-sub-section)

2.1.1.1 Third level (Title of the sub-sub-sub-
section)

If the length of a title of a chapter or any level is more than one line,

the same line spacing as in the text should be used. Sub-sections

23
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beyond third level should be labeled using characters. Refer to the
example in Appendix I.

3.10 List of Tables, Figures (Illustrations, Plates/Photographs)

These lists consist of the exact titles (including numbering) of all
tables, figures and plates that appear in the thesis. All tables, figures
and plates should be numbered consecutively throughout the text.
See examples in Appendix J1 and Appendix J2. The caption for
tables is placed above the table itself using Times New Roman,
font size 12. An example is shown in Appendix J3. In contrast, the
caption for figures is placed below the figure itself using Times New
Roman, font size 12. An example is depicted in Appendix J4.

Number the tables and figures by chapter, e.g. Table 1.1 and Table
1.2 to indicate they belong to Chapter 1. Whereas, Table 2.1 and
Table 2.2 belong to Chapter 2 and so on. In addition, Figure 1.1 and
Figure 1.2 to indicate they belong to Chapter 1. Whereas, Figure 2.1
and Figure 2.2 belong to Chapter 2 and so on.

3.11 List of Abbreviations, Symbols, Specialized Nomenclature
This list is optional, depending on the subject matter or technicality
of the thesis. All scientific symbols and nomenclature should follow
the standard SI- system. See example in Appendix K .

3.12 List of publications (if any)

List in chronological order the publications of work from this study,
with most recent work first and the rest follow in descending order.
Include name of the author, year of publication, title of article, name
of journal/ book, volume and issue number as well as page number.

3.13 Main text of the thesis

The main body of the thesis is usually arranged into consecutively
numbered chapters or sections. The internal organization of the
thesis is the responsibility of the candidate in consultation with his/
her thesis supervisor(s) in accordance to the format given in section
Table of Content. The organization will partly depend on the field of
study, but the onus is on the student to provide a systematic and
well-organized thesis. As a whole, the font of the main text should be
the Times New Roman, font size12 with double-spacing.

23
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3.13.1 Chapter Layout

The thesis often includes the following chapters:

Chapter 1 Introduction

This chapter introduces the subject matter and problem(s) being

studied, and indicates its importance and validity. Introduction is the
first part of a thesis and allows the readers to get the general idea
of what your thesis is about. It also acquaints the readers with the

thesis topic, explaining the basic points of the research and pointing
the direction of your research. Introduction sets out the hypotheses
to be tested (if applicable) and research objectives to be attained. It

is important to remember that the research objectives stated in the
thesis should match the findings of the study. Failing to do so could

result a recommendation by the examiners to conduct additional
studies so that the stated objectives are met.

Chapter 2 Literature Review

This section encompasses a critical and comprehensive review of
the literature related to the topic of thesis. It is meant to act as a base
for the experimental and analytical sections of the thesis. Literature
selected must be up to date, and be analysed and synthesised
logically. It is not simply a summary of works of different authors.
It is a critical, analytical summary and synthesis of the current
knowledge of a topic. Thus, it should compare and relate different
theories, findings, etc rather than just summarise them individually.
In addition, it should have a particular focus or theme to organise the
review. It does not have to be an exhaustive account of everything
published on the topic, but it should discuss all the significant
academic literature important to that focus. The review should give
the gist of each book or pertinent findings of a journal article, explain
how it relates to the topic and show why it is not sufficient to answer

the research questions. Textbook materials on basic principles or
theories should be kept to a minimum.

Chapter 3 Materials and Methods/Methodology

This section varies from thesis to thesis depending on the discipline
of study, and may be absent in theoretical theses. It contains a

description and justification of the materials, theoretical approaches,

experimental designs and methods (including statistical analysis)

used to achieve the stated objectives of the study undertaken. In

m
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engineering this may include, but is not limited to, a description of the
methodology, theoretical development, fundamental philosophical
foundation, experimental design and standardprocedure description.
The materials and methods used in the study should be described
in detail and concisely such that a reader would be able to replicate
the experiment solely with the information contained in this section.

Chapter 4 Results/Findings

The section presents a complete account of the results obtained
in the study in the form of text, figures or tables so that the key
information is highlighted. The same set of results or data should not
be presented in more than one format (e.g. either as a table or figure,
but not both). This may be presented as a single chapter, divided
separately into appropriate section or in two or more chapters to
include the analysis and presentation of data. When results are
placed in one chapter, sub-headings may be used to demarcate the
different aspects of the study. The results should be interpreted, but
extensive reference to other relevant work should not be included.

Chapter 5 Discussion

This section bridges the data presented or described in the preceding
section, and contains the analyses or interpretations of the results
obtained, and the conclusions drawn. Students should discuss these
results in relation to the hypotheses (if applicable) or objectives set
out in the Introduction, and how they fit into the existing or current
body of knowledge. The significance and implications of the main
findings should be made clear.

Chapter 6 Summary, Conclusion and Recommendations
for Future Studies

This chapter contains a brief summary of the entire work, including
methods, results and major conclusions /recommendations arising
from the work. This chapter is important since it illustrates the
significance of the study and stresses the findings upon which a
conclusion or conclusions are drawn in line with the objectives set,
acknowledges the limitations, and suggests further research which
may be carried out on the topic. The summary can be written in
a single section or in separately numbered sections. Suggestions
for future work are often included together with contributions of
research.
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It Is acceptable for individual chapter to be self-contained, including
their own introduction, methods, results and discussions, as is often
the case where individual chapter being submitted for publication.
However, in such thesis a broader introduction to the whole thesis
should be included to tie the chapters or sections together and to
provide the framework for the whole thesis.

4. FORMAT OF THESIS
4.1 Language

The thesis must be written in either English or Bahasa Malaysia. The
language of the thesis should be as direct and simple, as the subject
matter will allow. Language use should be consistent throughout the
thesis, especially in terms of spelling (American or British).

4.2 Typing

A thesis should be typed in word format MS Office Word or text
processor.

4.2.1 Font

Candidates should use the Times New Roman with font
size 12 in preparing their thesis. Other fonts are not
acceptable. Chapters and their sub-sections must be
given titles. The title of each chapter should be typed using
capital letters and centered. A new chapter must start on
a new page. The titles should be typed using bold letters
and should not be underlined. Write the titles of the sub-
sections in “sentence case", that is the same capitalization
that candidate would have used in normal sentence
(capitalize only the first word).

4.2.2 Space and Format

The thesis should only be typed on one side of the page.

The text should be double-spaced throughout, including
explanatory footnotes, equations, long quotations,
appendices, headings and subheadings. However,
legends, captions or keys to tables, figures or plates
should be single-spaced. The following guidelines should
also be observed.

m
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4.2.2.1 The spacing between the lower top margin
and the chapter number should be one (1) line
spacing

4.2.2.2 The spacing between the chapter number and
the title, and between the title and the first line of
a text should be one (1) line spacing

4.2.2.3 The spacing between the last line of a text with
the title of a subsection should be one (1) line
spacing

4.2.2.4 No spacing between the title of a sub-section
and the first line of a text

4.2.2.5 No spacing between paragraphs

4.2.2.6 The number and the title of sub-section should
be aligned with the left margin

4.2.2.7 The first line of a paragraph should be indented
by 1 tab (1.22 cm) from the left margin

4.2.2.8 A new paragraph should not begin on the last
line of a page

4.2.2.9 The spacing between the last line of a text and a
table, or a figure or an illustration should be one
(1) line spacing

4.2.2.10 The spacing after a full stop (.) should be one (1)
character spacing

4.2.2.11 The spacing after a comma (,) should be one (1)
character spacing

(An example is provided in Appendix L )

4.2.3 Symbol

For symbols that are not available on the computer
keyboard, such as copyright symbol, trademark symbol,
paragraph marks and Unicode characters, use appropriate
function in the MS Office Word to generate them. Use an
equation editor to insert common mathematical equations
or other formulas.

23
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4.2.4 Typing Quality

All copies must be of good legible quality. Hard copies of
the thesis submitted for examination or binding must be
printed using a laser printer or similar quality machines.
Candidates are required to carefully proof read and correct
any typographical errors before submitting the thesis.

4.3 Margin j • <“

Left margin should be 3 cm (30 mm) wide for binding purposes. The
other three sides that are top, bottom and right margin should be 2.5
cm (25 mm) wide.

4.4 Pagination

Pages should be numbered consecutively throughout the thesis,

including pages of figures, tables and appendices. It is advisable that
all tables and figures are placed on separate pages and not together
with the text. Pagination begins with the first page of Chapter 1 (i.e.,
Introduction) using Arabic numeric (1, 2, 3, etc.) but the numbers
should not be printed. Similarly, the first page of all chapters should
be counted but the numbers should not be printed. Preliminary pages
preceding Chapter 1 must carry page numbers in small Roman
numerals (i, ii, iii, etc.). The title page should not be numbered.

Page numbers should be centered at the bottom of the page of the
thesis and should be at least 1 cm (10 mm) from the margin of the
page. Page numbers should appear by themselves and they are not
to be enclosed in parenthesis, hyphens, etc. Each appendix should be
identified separately in alphabetical order. The pages of the appendices
should also be typed according to the above pagination system. Page
numbers should be retained at the centre and bottom of the page (at
portrait layout) even though landscape table and figures are attached.

4.5 Notes and Footnotes

In the case where notes and footnotes are used with font size 10
and should be kept to minimum.

4.6 Tables and figures

Source of the tables and figures should be stated in full if it was
adopted from copyrighted permission. It should be written at the end
of the caption.

2JQ 1
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4.7 Colour

Colour can help enormously to present data clearly. However,

design the colourful diagrams to preserve as much information as

possible in a black and white printout.

5. LITERATURE CITATION AND REFERENCING

Any thesis which makes use of other works, either in direct quotation or by

reference, must contain a bibliography listing of these sources. Only works

directly cited or quoted in the text should be included in the bibliography. UTeM

follows the Harvard System for literature citation and referencing. References

are made by giving the author’s last name together with the year of publication.

5.1 Citation in Text

5.1.1 Author’s name cited in text

In the text, the year of publication appears within
parenthesis after the author’s surname if the latter forms

part of a sentence. For example:

Chong (1986) states that...

In any particular sentence, if several publications are cited,

the references should be cited in chronological order. For

example:

Jones (2006) and Smith (2008) have both shown...
However, if several publications of the same year are cited

the references should be cited in alphabetical order and

with single author taking precedence over joint authors.
For example:

Azis and Harrison (1987) claim that...

Where there are more than two authors:

Yamakura et al. (1990) found that...

If several papers by the same author(s) and from the same

year are cited, the letters a, b, c, etc. should be put after

the year of publication. For example:

Chazdon and Ibrahim (1988b).

C3
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5.1.2 Author ’s name not cited directly in the text

Reference to a work or piece of research without
mentioning the author in the text then both the author 's
name and publication year are placed at the relevant point
in the sentence or at the end of the sentence in brackets.
For example:

Making reference to published work appears to be
characteristic of writing for a professional audience
(Cormack, 1994).

5.1.3 No author

Reference from authorless articles should be cited as:
(Anonymous, 1998). For example:

Marketing strategy assists our customers in optimizing
and executing their go-to-market strategy (Anonymous,
1999).

5.1.4 Corporate authors

Reference from official publications of an organization
or international bodies/agencies with no personal author
should be written as: (SIRIM, 1984). For example:

More recently SIRIM (1984) has issued guidelines...

5.1.5 No date

Every effort should be made to establish the year of
publication if you intend to use one reference as supporting
evidence in an academic submission. However, in case of
the year of publication is not available, the abbreviation
n.d. is used to denote this:

Directly:
Smith (n.d.) has written and demonstrated...
Indirectly:
Earlier research (Smith, n.d.) demonstrate that...
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5.1.6 Secondary referencing

You may come across a summary of another author’s
work in the source you are reading, which you would like
to make reference to in your document. This is called
secondary referencing. For example:

Direct reference:
Recently, research carried out in Melaka area by Ariffin
(2001 cited in Abdullah, 2007) found that...
Ariffin (2001) as cited in Abdullah (2007) suggests
that...

Indirect reference:
(Ariffin, 2001 cited in Abdullah, 2007)

5.1.7 Websites

When citing material found on a website, you should
identify the authorship of the website, either by author’s
surname or organization’s name. URL or website address
should not be written in the text. For example:

Recent research on Super Alloy (Bowman, 2009) has
shown...

5.2 Referencing

At the end of the thesis, all the references cited are listed in
alphabetical order and should not be indented There is no
necessity to number or bullet the references. The bibliography
should be double-spaced as with the rest of the text using font size
12.
(An example is provided in Appendix M )

The following bibliographic style must be followed:

5.2.1 Reference from books

Author’s surname, Initials., Year. Title of book, Edition.,
(only include this if not the first edition) Place of publication:
(this must be a town or city, not a country) Publisher.
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Example for one author:
Conn, E.E., 1987. Outlines of Biochemistry, 5th ed.,
New York: John Wiley & Sons.

Example for two or more authors:
Kalpakjian, S., and Schmid, S.R., 2001. Manufacturing
Engineering and Technology, 4th ed., New Jersey:
Prentice-Hall.

5.2.2 Chapters of edited books

Chapter author(s) surname(s), Initials. Year of chapter
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ABSTRACT

2 double line spacing

3 cm

Process variation is unavoidable and affects quality in manufacturing, and addressing it has
become more challenging due to more stringent demands on manufacturing processes. It is
becoming necessary to very rapidly identify sources of unnatural variation for diagnostic and
intervention purposes. As such, it is crucial that process variability patterns be recognised in a
timely manner, as waiting for process deterioration to develop fully could be too late for
preventivepurposes or my even catastrophic. The purpose of this study was develop a scheme for
enabling enabling on-line recognition of such patterns on Shewhart charts even as they are
developing. Extensive simulations were performed and a scheme that can address the
requirements is proposed. Evaluation was based on recognition accuracy, average run length,
type I error, type II error, and a new measure, average recognition attempts. It was found that a
scheme developed using a minimal set of statistical features for input representation, compact
structure of artificial neural network pattern recogniscrs, synergy of specialised and generalised
recognisers, and joint monitoring by runs rules and CUSUM resulted in the best scheme among
the alternative designs developed. This scheme showed significant improvement in overall
performance and, among others, timely and accurate on-line recognition, ignoring unnecessary
recognition of stable processes and capability to recover from false alarms. The findings suggest
that the recognition of developing control chart patterns should be addressed from an
interlinking monitoring and recognition perspective and by implementing a “ recognise only
when necessary" philosophy. The framework used to develop the scheme is general enough for
further investigation by either evaluating other designs of its components or by extending its
application to other problems.
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ABSTRAK

2 double line spacing

Variasi proses senriasa wujud dalam operasi pembuatan. dan menanganinya menjadi semakin
mencabar akibat keperluan proses pembuatan yang semakin rumit. Adalah penting untuk
mengenalpasti secepat mungkin sumber variasi yang tidak tabii untuk tujuan diagnosis dan
pembaikan. Oleh itu. corak variasi proses perlu di kenalpasti tepat pada masanya. Menunggu
kematangan corak variasi akan melewatkan tindakan pencegahan dan ianya berpotensi
mengakibatkan bencana. Tujuan penyelidikan ini adalah untuk membangunkan skema yang
berupaya menangani keperluan telah dicadangkan. Keberkesanan skema telah dinilai
berdasarkan kepada ketepatan mengecam, berdasarkan masa-nyafa. corak variasi proses di
atas carta kawalan Shewhart walaupun corak tersebut sedang membentuk. Kajian simulasi yang
meluas telah dilakukan dan satu skema yang berupaya menangani keperluan telah dicadangkan.
Keberkesanan skema telah dinilai berdasarkan kepada ketepatan pengecaman. purata panjang
larian. ralat jenis I. ralat jenis II. dan purata percubaan mengecam. Skema yang dibangunkan
dengan menggunakan set si fat statistical minimum bagi penvaki/an masukan, struktur pengecam
corak rangkaian neural tiruan yang padat, rfnergi di antara pengecam khusus dan utnum, dan
pemantauan bersama oleh runs rules dan CUSUXI telah menghasilkan skema yang terbaik di
antara reka bentuk alternatif yang dikaji. Ske ma ini menunjukkan pembaikan yang signifikan
kepada prestasi keseluruhan. dan antara lain, berkeupayaan mengecam dengan tepat secara
masa-nyata, mengabaikan pengecaman yang tidak diperlukan bagi proses yang stab'll, dan
berkebolehan untuk pulih daripada kesilapan isyarat. Penemuan kajian ini menunjukkan
bahawa masalah pengecaman corak variasi yang sedang berkembang sepatutnva ditangani dari
perspektif pemantauan dan pengecaman yang bersepadu, dan melaksanakan falsafah
“ mengecam hanya hila perlu". Rangka skema di atas adalah bersifat umum dan boleh
digunakan untuk kajian lanjut samada bagi menguji berbagai jenis rekabentuk komponennya
atau meluaskan penggunaannya kepada masalah lain.
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Table 2.1: Comparison ofExprimental and Computer Simulation Results

Distance Ratio Experiment
(Mean value)

Computer Simulation
(Mean Value)

0.125 0.25 0.137

0.250 0.46 0.560

0.375 0.63 0.738

0.500 0.75 0.861

0.625 0.83 0.939

0.750 0.88 0.981

0.875 0.93 0.997

1.000 1.00 1.000
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1.1 Background

* Kenaf is a warm annual crop. It is a member of hibiscus family and related to cotton and
1.22 cm
jute. Kenaf is originally a native in Africa. For the last 200 years. India has produced and used

kenaf. In the United States, kenaf was introduced as material for the war effoit during World

War II. Then in 1950s. the US researchers have found that kenaf was an excellent cellulose fiber

source for pulping of paper products ( Webber et. al., 2002 ).

Kenaf plant is growing to more than 3 meters tall w ithin 4-5 months. The stems are

2.5cm - 3.5cm diameter and consisting of tw o parts, an outer fibrous bark and an inner w oody

core (Zhang, 2003). Raw kenaf fiber obtained from the outer fibrous bark is abundant of

lignocelluloses fibers. The core is the spongy tissue inner the bark of the plant.

1 I line spacing

1.2 Statement of the Purpose

The purpose of the research is to investigate the effect of fiber treatment on the

mechanical properties such as tensile, flexural and impact properties and water absorption of

kenaf/polyester composite.

1
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1.3 Problem Statement

Composite materials offer many exceptional properties that are difficult or impossible to

match with traditional materials such as steel, aluminum and wood. Previously, composites

made of glass and carbon fibers replaced many metal applications by supplying the benefits of

low cost and high strength properties. Synthetic fiber composite is very well known for its

strength and rigidity. For an example, the bicycle frame made from glass-carbon composites are

offer high strength and lightweight.
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