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In this study, natural fibre that can be found in Thailand was used to produce natural fibre
— polypropylene (PP) composites. Two types of plant fibre including sisal and banana fibre were
selected. PP and natural fibre were used without any chemical modification. The amount of fibre
used was varied between 1-10% by weight. The mechanical properties, impact strength and tensile
properties, of the composite have been determined. Young’s moduli of the composites were higher
than that of PP matrix and tended to increase with increasing amount of fibre. The composites,
which low level of fibre (1-5 %), possessed higher tensile strength than PP matrix. However, when
further increase the amount of fibre tensile strength values were decreased. At the same amount of
fiber, composites with banana fibre had slightly higher moduli and tensile strength than the
composite with sisal fibre. Impact strength of the composite tended to decrease with increasing
amount of fibre. Composite with banana fiber and with sisal fibre showed similar impact strength
values. The optical micrographs of composite sheets showed that the composites with high fiber

content tended to have voids inside.
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Fibre weight (%) Tensile strength (MPa) | Modulus (MPa) | Elongation at break (%)
0 9.2 140 200
10 9.65 276 42
20 11.25 408 22
30 10.2 346 8
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Ultimate tensile strength Young’s modulus Elongation at break
Fibre content (wt %) (MPa) (MPa) (%)
L T R L T R L T R
0 349 349 349 | 390 390 | 390 9 9 9
10 213 | 1475 | 182 | 629 597 | 517 9 5 7
20 432 | 1237 | 259 | 999 | 488 554 8 3 6
30 45.1 11.04 | 204 | 998 578 | 624 7 2 4

a ' e o o 4 o @ o
armunadu oty 6 mm. L = dulefaSealunwausy, T = duletadssluindminfunnuss waz R = iduledaiSosin
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FalszneuninidulondrodmSundniag Inseadie (structural materials) Pothan et al. [31]
< <R a P a s/ et v s P} U =} .
Anvidewavesguugll  aawd  wezdSnanduleniicequeaniandmtangunila  (visco-
elastic properties) VBANBAWBIITIsTneVUTEHIINeRameTuazidulondaulaulfAoue
(dynamic mechanical analysis, DMA) AMAANEINUIINQUYAINFINIIQUUYIN WFFULA?
.. a a Jd a LY a =
(glass transition temperature, Tg) mmwaama{mmncnm'lﬂmunuag}aammwaama{m
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323 msnageungAnssumsamediveudule o gamaiinne g

ngAnssumsamemvenduls o gungiidn  q  asieaeulavldinTeie
Thermogravimetric analyzer (TGA-7, Perkin Elmer) msnageuiineldanizusssiniAves
Tulnsiou Taoiiugungiiunmsdetieiisnsisa 20 ssnwaiBoadenii deddulon

9y 1 { a o
I¥maaeurdumssuiigungi 80 ssruwaFve duna 12 43 Tus
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a d a ¥ a a o ~ 4 4
wodweniFulszneuszniraned InsnaufudulodsildiwsouiulasldinTeaneauuny
7oy (Rheomix 3000p. Haake Polylab) Iauldunuvyusiinlsises (Roller Rotors) MMM
unudiuuuueumaiu finnndasey 50 seudeui figungil 168 ssruwaded nahldlu

1 A Q’I‘ 1 Q QI ‘!l oy 4 W lﬂ'
MsHaNaeniensafy 10 wif TaeiinsdsundoulSnadulenlsduaasluaisiai 3.2

15197 3.2 naaesasaruveuduloilFlumsms sunedmesizulseney

sasraunld @ Tasimin)
yiipvaudule das1aIuN 1 a3 IuN 2 a3 1dIUN 3
Wulendae 1% 5% 10 %
9y v o
Wulothussuisieal 1% 5% 10 %

=) -: 4" [ Y 4 b4
3.25 ﬂ]ﬁm‘iﬂu'ﬁwﬂﬂﬁﬂ'ﬂiﬂﬂﬂ‘l"S'lmgﬂLl‘lJ‘Uﬂﬂﬂﬂﬂ’ijﬁﬂil'ii)ﬁ

3 [l E 4 1 4
FunaaeuiilFlumsasvaeuquauiAFinaiinuamisn Tasnistugluvunadadae
ﬂ’J"IiJ%‘ ®U (Compression molding, GOTECH, model 7014-A30, GOTECH Testing Machines Inc.)
= = { G A o 3 1 d' o
sawedwenTulseneufimionldlude 324 Funinnduglimumseungungil 80 8am
<« 1 9/ ) 1 g Y o 9 s/ 1Y) [}
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a 4 VA = = A R a o a o = Qy
faniigungd 180 ssruwaidos dunat 10 i Sududanedmeiidulszaeuadlyl fis
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v E 4
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e = a o a 9 4' = .
AuauianIsAsveaneimesiflsznounadeu laslinTemadeumsaa  (Tensile
testing machine, Instron model 5565) AMWIAITIU ASTM D638 Iaulddnsinisanail 10
a o 1 ° s (] - ' o 1 J o/ 1 I~
findwasaewil Surudetilflunisnagevedinies s 10019 Awegdd AINIULAWS
a =1 @ . o
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' b4 =) . o 1 AN Y 3 Y 1 a ' =
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AU IUA DU INTLUNAVBITUNATEY (Impact strength) asavaenlaoldiniosile
NATOLAIINAIUNIUUTINTTUNA (Basic Pendulum Impact Tester, Atlas Polymer Evaluation
Product) AINAT§IY ASTM D256 Tagldn1snadouiuy unnotched charpy figaimgiines
douf (hammer) YA 2.7 308 $uuFBERA1FluMIMATLNITY 10 FI0d1e frdud
NUABUSINTZUNA (K / mD) AU MR 1ufig196199ANAU (absorbed impact energy)
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1 14
M3 4.2 naasgamnianisasveadulondrnidwendulodhuasuisvel

riaveudule Tensile properties

Modulus (GPa) | Tensile Strength (MPa) | Elongation at break (%)

ulendae” 15.28 (29) 434 (773) 3.51 (3.00)

Wulethussuisiweal | 1572 (17-22) 501 (530-630) 3.53 (2-3)

a v -
mlwaudu fe min ldunninenaisdede [14]

b + a a
mlurady fie M ldueimena1sd1asa [34]
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4.5 MmInageuRuaNlANIA
Hq Yy P LY wva a [ aa & P= a
msnageuit IMdeyanoinuguauiaganavesiamnnitnis fe msdszidiuany
o o d v =t { a LY ] a,
FuiufseninnudY (stress, ©) HAZAIIATYA (strain, €) TARINNIIAIAIBEN TTMS
o v d"o =S @ (] b3 [ =~ P [ P 9 o Y o ] P}
nagaufIna i lnsiedretedodasimsasnsiiuaz Jausan g lumsvin lvdedoavny
2ONIUNITTNILANYN (fracture)
917 4.5 ugasmwduiusszninanuduuazaNAssalugauAAYBINANTAN 910
g o $ 4 [y a
sezituilussosdu o dunsmiiidnvusiuduasdnmuegdaizm ldnnanuduves
9 dy o 1 = a a Qs o . . A’ q 9
uasail dunis L uaasiagaiisuiianmsuaninuesiaqulste (orittle materials) lnowuila
nsluaaalSuamdsandidunsi ¥ Saadansuanin dmiufagiifinnumiiod (ough

. v d 8 q YA A daw o v
material) N1ﬂﬂ31ﬂﬂ$ﬂ41ﬂﬂﬂﬂlﬂ1ﬂlﬁﬂ L E]'f)ﬂlnl!agwu‘nclﬂﬂi’lﬂ'ﬂu‘uu’lﬂﬂ'ﬂﬂ3J'lﬂﬂ'n

Yield point
I

Break point
B

A

s

En ergy required for tough fracture

.

A
%/////////////////////////////‘

Energy for
brittle fracture

U7 4.5 naasnnuduiuisznieanudunasanuns va lugaunAve wana@n (3]

quauAnsAsveaned InsiauaminduasweduesiFulszneuninidulondiouaz
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a1s il 43 guautiansaweaned Inshauwming  welwesidanlszneunlidulundy

b4
W wazdulothussuswalidudagasuuse

Fiber % by weight | Modulus (GPa) | Tensile strength (MPa) | Elongation at break (%)
of fiber value SD value SD value SD
, 0 1.32 | 0.16 29.15 3.39 18.95 3.47
i 1 147 | 006 | 36.15 111 8.80 0.63
S 1.66 | 0.10 32.96 2.13 6.46 0.39
10 1.74 | 0.14 30.57 1.93 6.48 0.62
0 1.32 | 0.16 29.15 3.39 18.95 3.47
thurssod 1 142 | 003 | 3579 | 127 7.91 0.31
5 1.50 | 0.05 31.19 0.64 7.25 0.74
10 1.55 | 0.05 27.30 1.24 6.60 0.64

i A a 1 o =1 Yot @ A A 4” a 4*'
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] ¥ v 1 4
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