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ABSTRACT

UTILISATION OF VENEER WASTES IN PLYWOOD CONSTRUCTION
FROM KELEMPAYAN

The goal of the study is to determine the differences in mechanical and
physical properties of plywood from veneer wastes. There are three
arrangement of core veneer which are vertical, horizontal and normal.
Kelempayan (Neo/amarckia Cadamba) veneer wastes of 2.1 mm thick were
used in the production of 3-ply plywood, using phenol formaldehyde and urea
formaldehyde as binders. The veneers was obtained from LKM Plywood
Industry Sdn Bhd. The off cuts of the veneers and small strips of veneers were
collected and attached by using a paper tape using veneer clipping method.
The adhesive were spread onto the veneers and pressed with a cold and hot
press at 120°C for 15 and 8 minutes respectively. The plywood was tested for
their mechanical and physical properties using the Japanese Agricultural
Standards for Plywood for bending and tensile test. The findings showed that
type of arrangement and type of resin revealed a highly significant result with
the highest strength in horizontally cut strips plywood.

xii



TABLE OF CONTENTS

APPROVAL SHEET
CANDIDATES'DECLARATION
ACKNOWLEDGEMENTS
TABLE OF CONTENTS
LIST OF TABLES
LIST OF FIGURES
LIST OF PLATES
LIST OF SYMBOLS
LIST OF ABBREVIATIONS
ABSTRACT
ABSTRAK

CHAPTER

1 INTRODUCTION

1.1 Malaysia Market
1.2 Justification of Study
1.3 Problem Statement
1.4 Limitation and Scope of Study
1.5 Goal and Objectives

PAGE
II
iii
iv
v
vii
viii
Ix
x
xi
xiii
xlv

1

1
3
3
3
4

2 LITERATURE REVIEWS 5

2.1 Kelempayan (Neolamarckia Cadamba) 5
2.1.1 Properties of Kelempayan 6
2.1.2 Uses of Kelempayan 7

2.2 Plywood 8
2.2.1 History of Plywood 8
2.2.2 Properties of Plywood 9
2.2.3 Uses of Plywood 10
2.2.4 Plywood Industry 10
2.2.5 Plywood Manufacturing 11
2.2.6 Plywood Manufacturing Process in Flow Chart 13
2.2.7 Wastage in Plywood Manufacturing 14

2.3 Adhesive 15
2.3.1 Phenol Formaldehyde 16
2.3.2 Urea Formaldehyde 17
2.3.3 Surface Preparation 17

2.4 Wood 18
2.4.1 Properties of Wood 19
2.4.2 Knots 19

v



3 MATERIALS AND METHODS 20

3.1 Experimental Design 20
3.2 Materials 21

3.2.1 Kelempayan Veneers 22
3.2.2 Resins 23

3.3 Methods of Plyvvood Construction 23
3.4 Method of Plyvvood Testing 27

3.4.1 Bending Test Method 27
3.4.2 Tensile Test and Average Wood Failure Ratio 28

3.5 Method of Plyvvood Cutting for Testing 30
3.6 Method of Statistical Analysis 31

4 RESULTS AND DISCUSSIONS 32

4.1 General 32
4.2 Effects of Types of Resin and Types of

Arrangement in Bending Test 34
4.2.1 MOR Test Result of Plyvvood 34
4.2.2 MOE Test Result of Plyvvood 36

4.3 Effects of Types of Resin and Types of
Arrangement in Tensile Test 38

5 CONCLUSIONS AND RECOMMENDATIONS 43

REFERENCES 45
VITAE 47
PUBLICATION OF THE PROJECT REPORT UNDERTAKING 48
PERMISSION FOR REFERENCES AND PHOTOCOPYING 49

vi


