
PROPERTIES OF PARTICLEBOARD FROM PETAl
BELALANG AND KELEMPAYAN

NUR NADIRA BINTI USOP

DEGREE OF BACHELOR OF SCIENCE (Hons.) FURNITURE
TECHNOLOGY IN

FACULTY OF APPLIED SCIENCES
UNIVERSITI TEKNOLOGI MARA

JULY 2019



TABLE OF CONTENTS

ACKNOWLEDGEMENTS
TABLE OF CONTENTS
LIST OF TABLES
LIST OF FIGURES
LIST OF PLATES
LIST OF ABBREVIATIONS
ABSTRACT
ABSTRAK

CHAPTER 1 INTRODUCTION
1.1 Background of the Study
1.2 Problem Statement
1.3 Objectives

CHAPTER 2 LITERATURE REVIEW
2.1 Particleboard

2.1.1 Properties of Particleboard
2.1.2 Uses of Particleboard

2.2 Raw Material
2.2.1 Petai Be1a1ang
2.2.2 Ke1empayan
2.2.3 Urea Formaldehyde

CHAPTER 3 METHODOLOGY
3.1 Field Procedure and Material Preparation
3.2 Particleboard Manufacturing

3.2.1 Raw Material
3.2.2 Flaking
3.2.3 Air Drying
3.2.4 Screening
3.2.5 Oven Dried
3.2.6 Glue Mixing and Blending
3.2.7 Mat Forming
3.2.8 Cold Press
3.2.9 Hot Press

IV

Page

iii
iv
vi

VII

viii
IX

X

xi

1
1
2
3

4
4
6
6
7
8

10
11

13
13
14
14
14
15
16
17
17
18
19
20



3.2.10 Trimming and Cutting 21
3.3 Particleboard Evaluation 23
3.4 Physical Testing 24

3.4.1 Thickness swelling 24
3.4.2 Water Absorption 25

3.5 Mechanical Testing 26
3.5.1 Bending Testing 26
3.5.2 Internal Bonding 26

3.6 Experimental Design 28

CHAPTER 4 RESULT AND DISCUSSION 29
4.1 Mechanical and Physical Properties 29
4.2 Statistical Significant 31
4.3 Result and Graph 33

4.3.1 Effects of Ratio 33
4.3.2 Effects of Resin 36

CHAPTER 5 CONCLUSION AND RECOMMENDATION 40
5.1 Conclusion 40
5.2 Recommendation 41

CITED REFERENCES 42
APPENDICES 44
APPENDIX A 44
Material Calculations 44
APPENDIX B 48
Data Spss for Mechanical and Physical Properties of Particleboard from
Petai Belalang and Kelempayan 48
APPENDIX C 51
Data Spss for Board Properties 51
Post Hoctest Ratio 52
Post Hoctest Resin Content 54
PUBLICATION OF THE PROJECT REPORT UNDERTAKING 56
CURRICULUM VITAE 59

v



LIST OF FIGURES

Figure Caption Page

Figure 3.1 Experimental Design 28

Figure 4.1 Effect of Ratio On MaR 33

Figure 4.2 Effects of Ratio on Mechanical Properties 34

Figure 4.3 Effects of Ratio on Internal Bonding, IB 35

Figure 4.4 Effects of Ratio on Thickness Swells 36

Figure 4.5 Effects of Resin Content on MaR 37

Figure 4.6 Effects of Resin Content on MOE 38

Figure 4.7 Effects of Resin Content on Internal Bonding 38

Figure 4.8 Effects of Resin Content on Thickness Swell 39

VB



ABSTRACT

PROPERTIES OF PARTICLEBOARD FROM PETAl BELALANG
AND KELEMPAYAN

This experiment focuses on alternative raw materials of Petai belalang and
Kelempayan wood in order to complement rubberwood to manufactured
particleboard. The homogeneous particleboard with density 650kg/m3 had
been mixed with three kind of resin content; 7%, 9% and 11 % respectively.
The ratio of the Petai belalang and Kelempayan is divide into three categories;
100% of Petai belalang, (50:50) Petai belalang mixed with Kelempayan and
100% of Kelempayan. The particleboard that had been made were test
according to EN Standard for modulus of rupture (MOR), modulud of
elasticity (MOE), internal bonding (IB), thickness swelling (TS) and water
absorption (WA). According to the result, for the mechanical properties
which are MOR and IB was passed the standard with the higher value is
13.30MPa and 2.25MPa respectively. For physical properties, the board
contain 11 % resin content shows the lowest thickness swelling. It shows that,
higher resin content has lower thickness. By increasing the resin content, the
mechanical properties of the particleboard improved, and the dimensional
stability of particleboard improved partially.
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