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ABSTRACT

MECHANICAL, PHYSICAL AND WORKING PROPERTIES OF
PARTICLEBOARD FROM TROPICAL WOOD WASTES

Particleboard made from tropical wood wastes bonded with12% urea
formaldehyde added with hardener (Ammonium Chloride). The study carried out
about the boards that fabricated with three different particle sizes (<1mm),
(>1mm) and mixture from below and upper than 1mm. The boards produced
was evaluated for its bending properties, internal bonding (IB), water absorption
(WA), thickness swelling (TS) and screw withdrawal (SW) in according with
Malaysian Standards. The screw withdrawal testing was made on two
orientation of the board which is the surface and the edge. The study revealed
that the mixed particle size shows the best bending strength, TS and WS. The
board with particle size (<1mm) shows the highest internal bonding (IB). (>1mm)
board gives high screw withdrawal strength rather than (<1mm) and mixed
particle size.

xiv



TABLE OF CONTENTS

APPROVAL SHEET
DEDICATIONS
CANDIDATE’S DECLARATION
ACKNOWLEDGEMENT
TABLE OF CONTENTS
LIST OF TABLES

LIST OF FIGURES

LIST OF PLATES

LIST OF ABBREVIATIONS
LIST OF APPENDICES
ABSTRACT

ABSTRAK

CHAPTER
1 INTRODUCTION

1.1 Research Background
1.2  Problem Statement
1.3  Scope and Limitation
1.4  Objectives of Study

2 LITERATURE REVIEW

2.1 Particleboard
2.1.1 Particleboard Manufacturing Process
2.1.2 Particle Sizes
2.2 Raw materials
2.2.1 Wood Wastes
2.2.2 Mix Tropical Timber Species
2.3 Urea Formaldehyde

vi

Page

ii
iii
iv

Vi
iX

Xi
Xii
Xiii
Xiv
XV

b b=

10
10
12
13



24

Screw Withdrawal Properties
2.4.1 Types of Screw

3 MATERIALS AND METHODS

3.1
3.2
3.3
3.4
3.5
3.6
3.7

3.8

Experimental Design
Particleboard Manufacturing

3.2.1 Chip Preparation

3.2.2 Particle Preparation

Board Manufacture

3.3.1 Particle Drying

Samples Cutting and Conditioning
Mechanical Properties

3.5.1 Bending Testing

3.5.2 Internal Bonding Testing
Physical Properties

3.6.1 Thickness Swelling and Water Absorption
Working Properties

3.7.1 Screw Withdrawal Testing
Statistical Analysis of Variance

4 RESULTS AND DISCUSSIONS

4.1

4.2

4.3

Mechanical Properties

4.1.1 Bending Strength

4.1.2 Internal Bending Strength

Physical Properties

4.2.1 Thickness Swelling and Water Absorption
Working Properties

4.3.1 Screw Withdrawal Properties

vii

14
15

K
19
19
19
20
20
21
21
21
22
24
24
26
26
30

31
31
36
38
38
40
40



