=~ ATE "R =R
. = . > =

- -
et e e &~

o e e =

o VIR T Ag e,

_—= e TEE
= s
3 boscF =
.= . bnSeve . & es\ge A

- —AS o IR N N
o= = v

—riep mmARTE AR
= Vo B 2 \ s D
el e L sl e e i\

ORI S 7R B

A rEE AN, mAT o rrcAAm TR

AF=D3
A L et N N AV
T ee B ik 4 wmh e WD NS v
armrms ema A ST FESHNTATAAT TS T

N = N\ =00 3 b f «/
e e o TR i . v

e e M e v e U S

- A
-

Low



ACKNOWLEDGEMENT

First of all, I would like to take this precious opportunity to express my special thank to
The Almighty God, Allah S.W.T for His blessing and strength rendered to me upon
completion of this final semester project entitled ‘Properties of Composite Panel

Manufactured from Combination of Fiberglass with Oil Palm Fruit Fibers”.

I would also like to express my very special appreciation and thanks to my project
advisor, Prof. Dr. Suhaimi bin Muhammed, who is always gives me guideline and a
lot of information until this final project report is complete. I would also like to thank his

whole family who has stand behind my back and for their support and encouragement.

Thousands of thanks to the Project Coordinator, Associate Professor Dr. Jamaludin bin
Kasim on his constructive comment and suggestion and also Pn. Sa’diah binti Sahat
because giving a helping in doing the SPSS. I also wish to express my gratitude to
Norhaida Yahya, Zuraida Abdullah and Nurul Hidayah with all of his kindness in

helping and guiding me to accomplish the composite panel during the experiments.

Last but no least, not forgotten, thank you so much also to the lovely friends and family
for their supports and encouragement in my studies and all informally finishing this final
project report. And to whom which were involve either direct or indirectly in helping us

to finish our project and final report.

iv



TABLE OF CONTENTS

TITTLE PAGE
PROMECT TETLE oo 068 riss 25 5 85 0450 1155 115 5150 T it MISHOE ISR IAE o 1
APPROVAL SHEET.... ..o ii
DEDICATION . .vnmmmmmmmssns po55 5555255555585 5585056555 43 4503055k saswsaonbsasmmmmm iii
ACKNOWLEDGEMENT ... %
LISTOF PLATES......oiiiiiiiiiiiiii ettt enteeenete s s seeenaaaanananns viii
LIST OF TABLES. ... e ix
LIST OF FIGURES. .. ... .ccxsesmmmensammenmmusemsnnssmssnemmsmsssscosmsssssssssssy X
LIST OF ABBREVATIONS . ... Xi
ABSTRACT ... e e e aaes xii
ABBTIRAK . i 550 000mm s 000ann tib bbb ik i i s 5 55 b 4E A48 nmm 52§ m o m wma s wmm w0 om0 0o o Xiil
CHAPTER
LLOINTRODUCTION. ...ttt 1
20 LITERATURE REVIEW. ...t 3
2.1 Composite Materials...........c.oeiiiiiiiiiiiiiiiie e, 3
2.1.1 Types of composite materials.................c..ccovvuunnne 3
2.1.2 Earliest example of composite materials............... -
2.1.3 Modern composite materials..............cccceevennnn... -+
2.1.4 Mechanics of composite materials........................ 5
22001 palmi...niiiie e e 7
2.3 FABCHRIASR s 55080055 505965 5355505 8 iihasmber bomonsbonmmmmnmmensanmon 9
2.3.1 FOrmation..........oevuiuininininininiiiiniieieieneeenenn 10
2.3.2 CHEMUSITY .....c..oi emmmmmmmmmemn s o senomsesonsnsnsessnomes 11
2.3.3 PROPEULICE. .. 11 sx 1554 1 sy mnwsmmmmmmmssmnmemensmmsssnssoss 13



3.0 MATERIAL: AND METHOD........ccocc0msmmsnmsnnsssnsnvessississwmsnesss 14

3.1 Material preparation...........c.oceeeeiuieiininineeriiiiieeeniienaeenns 14
3.1.1 Flow chart for material preparation...................... 15

3.2 Material for the production of the composite....................... 16
3.2:1 Raw fiberglass. ... .ccrssmsinmmusismnssvanisaneissmissisinias 16

3.2.2 Oil palm fruit fibers.............coooiiiiiiiiii, 17

3.2.3 Mold release Wak ;. s::::s:sssssmsnssnnssmasanmnsmmessss 18

3.2.4 ACryliC reSiN. ..vviniiiniiiiee e 19

3.2.5 Orpanic PeroXide.. ;s csssmrmmmassnensmansannssemssnsss 20

3.3 Method for the manufacturing of product panel.................... 21
34 Testing MEthod. . sussssisssmammmssssammmms s sonsmimses i 28
3.4.1 Bending test......c.ouvviuiiininiiniiniiiieeeeee e 28

A2 TeRIBTESE, o soncncnsmasnssnsasisanis 55 550597 46 pia 855 o0 ie 29

3.4.3 Water absorption and thickness swelling test.......... 30

4.0 RESULTS AND DISCUSSIONS. ...ttt 31
4.1 Mechanical and physical properties of two types of fibers....... 31
4.2 Statistical significance.............ccoeeviiiiiiiiiiiiiiiiiieainin.n. 32
4.3 Mochanical ProPerties. .. vvoiisisiiisissmssasssssmssssssissnsbnissss 33
4.3.1 Bending modulus flexural..............cccooveiiiiinnnnn.. 33

4.3.2 Modulus of BISHEIY: . <o cxriviiissnsnssssssnisaissssanias 35

4.4 Physical properties. ........oceueueueiuiieineineiiineieeeeenenenannn 37
TR (TG 2 (R —— 37

4.4.2 Thickness swelling.............cooviiiiiiiiiiininnnnn.n. 39

Vi



ABSTRACT

PROPERTIES OF COMPOSITE PANEL MANUFACTURED FROM
COMBINATION OF FIBERGLASS WITH OIL PALM FRUIT FIBERS

By:

MOHD NASARUDDIN BIN NIK MOHD SUDIN

APRIL 2007

Composite panel was produced from the combination fiberglass with oil palm fruit
fibers. Such panel was investigated for the effect of fibers types such selected fibers and
unselected fibers on the mechanical properties (tensile MOE and bending flexural) and
physical properties (water absorption and thickness swelling). The finding indicated that
the composite panel from selected fibers is better than those from unselected fibers in
terms of the mechanical properties whereby show the bending flexural and tensile
modulus of elasticity are higher for panel from selected fibers compared to that of
unselected fibers. However, water absorption and thickness swelling of composite panel
from unselected fibers is higher than that of selected fibers but the lower percentage is
better because the rate of water absorption is smaller. In conclusion, the oil palm fruit
fibers can be regarded on raw material to be used in combination with fiberglass for the
manufacture of composite panel.
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