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Mechanical Properties of Biocomposites Reinforced
by Vetiver Root Fiber Mixed with Coconut Fiber
and Peanut Shell Fiber at Different Ratios

Pongsathorn Kongkaew!", Wijit Choawanklang?, and Paitoon Suksri-ngam?®

ABSTRACT

This research aimed to study mechanical properties of biocomposites with 2 specific
objectives: 1) to study of optimal ratio of vetiver root fiber mixed with coconut fiber (C1) and
vetiver root fiber mixed with peanut shell fiber (C2) and 2) to study of mechanical properties
such as tensile strength, tensile modulus, flexural strength, flexural modulus and impact strength.
The experimental design was 2 x 5 factorial in completely randomized design (CRD) with
3 replications. The findings of experiment showed that the composites reinforced with vetiver
root fiber mixed with peanut shell fiber (C2) at ratio 1:1 showed the most values of tensile
strength, tensile modulus, flexural strength and flexural modulus had their maximum values
which are 28.72 MPa, 918.00 MPa, 30.38 MPa, and 911.16 MPa respectively. For the impact
strength, the highest value of 8.51 kJ/m? was of the composites reinforced with vetiver root fiber
mixed with coconut fiber (C1) at ratio 5:5. The analysis of the microstructure found that
mechanical properties of the composites increased because internal bond adhesion between fiber
and matrix was well formed and tensile strain associated with the ability to absorb and distribute
the force evenly across the surface of the composites. Moreover, the void between the fiber and

matrix, which decreased the mechanical properties of the composite.

Keywords: Mechanical properties, Bio composites, Vetiver root fiber, Coconut fiber, Peanut

shell fiber, Different ratios
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Wasmasgie Wiemauaniin  uifvesd giuweziudnsaziameiives? qudazsiin nas
W1sana ouldlaan1sfianiensdn (tension or compression test) MINA BUFIBENYBIT 9
Tty Tang 1snin wedwed wazd qu uriladneg ssdeaindugini uazvnamu
nAsTIUAeUTIsMMA 8y 13U AL IANenY Wiumma eu 9 (American
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Industrial Standard; JIS) vioasguous Avensunuimlan Fanasgnumaniniudnid waz
I [ %

wsauunmalumma aud qld [1]

o = . . & @ = A A Ao oV vy

T qu %I (biocomposites) 11T qu nBavfianianmatldsuany wlaluaw
T g a3 lagmmzluga mnssnemeud 190 Ausy aeulsasosud uennnldaldniszg
v 1 o A o v Ay g v Ay a o A v A o &
NN v gwd Sevinalan Wuay eyl aniduiiasny T awnaaenviseaniu
2 A 2 2 ¥ o/ 2 A S a 1 1o = I
dnmadenyiln Weldnauwnmud 9 udewundudn lag wnsanengn’ qu wFinmesniily
o = A 1 1Y ] . . o = A
7R BININWN 1W508DY Molaun (partial biodegradable) uazl AN NFINNNYDY
agldving (completely biodegradable) [2, 3] 3 qu uFwmwidni qmlsznoviunn
Usznovedwiios 2 siianil uliduanseiu laemlllseneude u @y 2 u de uililu
wisng (matrix) Szl 1swiawedmed uag UL Fuuse (reinforcement) WL FUUTIAY
L ulesssnmnd (natural fiber) ¥307 qoueq NNesdvssnevvesagla  (cellulose) ¥30T g
IMA0INMIINBAINTIN

matiannd qu wluiligiu wennnszjuliul)luGesmaliulye wiishe vead g
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¥ o g 4! ¥ dﬁ' Y Y a A 1 o a ¥ é’ ™M v
L ule “naned sadefoun vesmsld “ulesssuma Ae undaingdn wnsa H1eunlmild (renewable
resource) €898 MUUASNLINAIUTIINNG uazanms” nuseifavuluserinnszuIuMIndn [4]
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T muwwadensie salulssmalnessnumghudnvuegmusssumalununmllnniguandanaen
d’! a 2 a =2 ! IS v A o g
wsaduldlufuineunnsia nmsdnmmuilusseznm 1 Innvemghudnifouyn 1eviug
= O = k% 1 X 1o/ a 9/ v A
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» A su 2 o ¢ !
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s 1 ulesssumanlslumsneaes (n) L ulenavahueda @) ulengnin (@) ulowden
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a8 3

2. mimsﬂm AN NUAZNA DY LA

Hunsnvesmaiien qu N ﬂa 11 *uleia 3 sila Shanu gorndaeth nathah
Teufigaminf 60°C hunan 24 Falus duit esdar “Wlelviinnaanueniszna 10-13 faduas
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d' /a1 v Qd'
MmN 1 wiaane v “ulesssumanldlummaaes

NIA waueln'! ugndn'! wienta 12
isagla  (wt%) 72.6 32-43 35.7
wiwagla  (wt%) - 0.15-0.25 18.7
aniiu (wt%) 17 40-45 30.2
ANNINUUY (g/cm?) 1.5 1.1 -
ANNNUNTIAY (MPa) 247-723 131-175 -

No9d Yol (GPa) 12.0-49.8 4.0-6.0 :
wesudmstnm (%) 1.6-2.4 15.0-40.0 .

3. mIANviveya

MINAGDIATIFUHUMINAABIULY 2 x 5 Factorial MNLAUMINAGDIUVY 3 UHNMS
NAARIUVY N Nysal (Completely Randomized Design (CRD)) Snswauvvai (Fixed effect
model) 3 2 iy Ao 1) “uleaguusn (C1) ulennnahudnn s wlenzwin wag 1 "ule
nduil 81 (C2) ulenavghudan widdendhd ¢ 2) dan ' ule do 111 22 3.3 44
uag 5:5 Natnhioyamndiangimdundsuazaiisnnmnasgu (mean + SD) Tianzianu
wlssuma adlneld Two-way Analysis of Variance (ANOVA) fissfuanuigeiiudosas 95

lagna oUNWINA 3 %)

a ¥
4. MAANElAN Hamegama
MfegBUNUNHIUMINA oy NTABING 19979 aulase $19NeganadIY
ﬂﬁma;amiﬂﬁ&éﬂmammu '99NT19 (Scanning Electron Microscope (SEM))

AANIINAQD

msfiny iABInavesd qu ulasiinsanan 2 Hade fe 1) T qu w1 SHusAIY
agui"ule C1 nag C2 wag 2) $an " “Wlofluandaiu (1:1 2:2 3:3 4:4 wag 5:5) wAMINAR
Fanaad 2 Tasutnammaaesmumng oy uiidiena il
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M5NN 2 WamIna oy NUAIBINAYeT g |

g “ule 22 ANUNY  HBQA UTAY  ANUNY uoQda ANUNY
= g RSN (MPa) uSIAALAY uSIRAlAY  usINsZTUNA

% 2 (MPa) (MPa) (MPa) (kJ/m?)

1 "uiasmmjwvln 11 15.93£3.28 331.50£38.97 18.40£1.21  74.03£18.01  3.58%0.25
+ 2:2 14.30+0.78" 320.17+36.69" 20.16+1.67 110.50+15.60 3.82+0.78
Vulonznin 3:3 19.74£2.58 625.50£68.41 19.51£1.98  90.32£11.29  7.13%£1.39
(C1) 4:4 21.65+1.38 684.33t35.06 16.95£1.99  98.65+29.60  6.50+0.88
5:5 16.06+1.50 466.17+18.94 15.67+1.24° 64.07+3.90° 8514025

Vulenanghurn 1:1 28.72+1.85" 918.00+31.05" 30.38+2.11" 911.16+15.66" 5.07+0.38
+ 282 24.8315.64 615.33+24.34 30.18%3.88 883.171£27.73  4.08+0.67
Culoidenig 3:3 25.6642.23 682.11453.24 18.66+2.31 796.62423.28  2.89+0.29"
(C2) 4:4 27.6112.96 886.67+43.00 24.18%2.75 884.73147.36  3.46%0.50

5:5 26.72+1.10  842.50+44.25 25.09£7.20 896.10£63.15  2.98+0.18

@hmésmu 26.71+3.03 788.92+127.69 25.7015.68 874.361£53.27  4.78%1.88

A '

Hgn  a Av annni A

A '

b fAe Aiesn @

1. uliAusAS (Tensile Properties)
HAMIANLHMANNNULIAAZNOE 1A WU liianswasuszniniladens
DIOANNNUUIAN uaTliden 1 waliAmdinanianuuandniu (P < .05) uazihien 2 li
uangRAy (P>.05) Iag C2 Ndan " 1:1 HANANINUURNABNNT @ Ap 28.72 MPa W3ums
a < 1 o/ =2 1 Aa A ! ! o/ g.ll d'u! 1
FiangiaNegd 1N wun Namswasnsgninilien ea (p<.05) lag C2 Ndan " 1:1
fidnni @ A 918.00 MPa Aamnsen 3 Fananzunudue uazliuandnnn C2 Nénn " 4:4
d - doa do o wa
NNUN 2 ua 3 WNIETNEMARAINIIANT C2 Ndan u 1:1 § wlidanumu
= [ = d'd d' A o =S 1 v = o’d' I
NG nazNegd useaeand ieanniiusemelunagmsgaimeszina vleuasmmingiudauss
4 awa ; Y : v u de
59 aWaliimMImemuRaanszNemNuiYedd q (10, 14] ualumaasafiuiiundan u 2:2
Y93 C1 IZHAMANNNUUIGAATNOE 1AMTosN A Ao 14.30 MPa uag 320.17 MPa mua1au
B9 WsaedYMgHandnla 2 Uszms Ae 1) inadeunnsewseanuialnimelu 1wy 1Aegeq
TRUBEANNBIUNBYBNINTZILINL Ulauasuning 2) dnwazmmnzvedr ulehiminzinms
LSl g w [15] wagann1s@ny1ved Sandhyarani uagamz [16] wud Paden awade
NUABINATOT W W1 Suusade ulestia auediu 1) wldmmzven uleuazming
2) 89131 " (aspect ratio) Yot “Ulnazining nazmsiatedived ulelud qu u 3) dndwa
YoIM3PaIMeIznIa ulgnazmingna wwademsnszneustug g u
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5 3 mIanfeudisnda 86 wifiBanavedd qu wszwinngu ule (C1 wag C2) A
9031 UNUANE1aAY

uidBana uvaedoya Df SS Ms F P
ANHNUUTIAG C1 uay C2 1 631.309 631.309 87.183 .000*
(Tensile Strength) oA W 4 82.483 20.621 2.848 .051
051 W 4 56.958 14.239 1.966 .139
NOQa U3IAe C1 uag C2 1 690338.157  690338.157 398.298 .000*
(Tensile Modulus) A7 W 4 308583.141 77145.785 44510 .000*
AT UM 4 234976.197 58744.049 33.893 .000*
ANNNUUTIAALAY C1 uaz C2 1 428.879 428.879 43.756 .000*
(Flexural Strength) 9A51 WU 4 173.514 43.379 4.426 .010*
AT IUIIN 4 149.745 37.436 3.819 .018*
NQa usdialde C1 uaz C2 1 4643433.971  4643433.971 4953.661 .000*
(Flexural Modulus) 9R51 WU 4 11452.611 2863.153 3.054 041
AT IUIIN 4 16887.719 4921.930 4.504 .009*
ANUNUUTINTEUNA C1 uaz C2 1 34.326 34.326 77.869 .000*
(Impact Strength) 9991 " 4 9.661 2.415 5.479 .004"
AT IUTIN 4 50.052 12.513 28.386 .000*
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2 - P e e d o 4 A L e d
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3.  uvAusInszunn (Impact Properties)

wamiiAngida MLz fagUit 6 wuh feniwadimszniailiet e
(p<.05) Fananait 3 Tasmanumuumnszunaves C1 Adan " "uls 5.5 fidunafl a fie 8.51
ki/m? uaznnahzuauaus udliuandan C1 igan u 3:3 dewnit uidnaziuszmely
il madtemsaimzszvia Wenaznmdndlda uduileds @ai wwade uiAanumuuse
nsgunaesy g [18] uennnil Usz nEnmaammuusnszunnues’ gluegiudmlaigeg
1B qainmueaing mauanfinuazdnuaizmivgaeenvo“uly (fiber pull out) iinasde
MIQAFUNENITINTEINATAIENA DUFUY [19]

4. Tass $unegamanainimg oy wlidBena

M3IAAlATe $1aneganmavedd qu wndanIma ey wiidiBena  lagld
ﬂé‘adﬂaﬂiiﬂﬁ&?}ﬂmﬂmmu '84n910 (Scanning Electron Microscope (SEM)) #33zu 039
UANIBINAIMIUANNN uazdnuaizt “Ulengaeen dsgun 7 8 wag 9

NAgUN 7 (0 waz v) Wimneesd gu amdamna ey NUAANNNULRAN Taegin

1 ' < ¥ Ao 1 1 ' = ' ¥
7(n) u ageiuang seu Wleves C1 1dan wm 2:2 wwadensdameiznii ulenag
3N wazilid qu Wil wiRenamunssisanas eilfurannduneuseninmsesend qu o
[15] uasvumenvesmdauyst vlefiAadouanses Mmiiaudiuldssriia Wleuazimming
anad [21] NBIMNANNENINAIVDINTIA (tensile failure) YUBGAUANNIATIAVULIAAMIUANTIA
wazNegd wmzvedl ull Suused qu w [22, 23] mgUN 7(v) u a3 C2 Ngan I 1:1 wuh

a o’d' ] v =< (% Y A U 4 <) o 4 =) = .

wmsndfegsens 1 wledameinldd uaziigeannatios Wy unghlianuaionuseds (tensile
strain) “WUFAUANN WT0TUMIGAFULAAIENBNNEEN L NOMIMINUAIT qu 1 MY
WYANIINMINIENBURNIENINL " WlBuazm3ndraInIma  oUANNNULNAALAYT 1 aedegUi 8
(n wag ¥) Mgl 8(n) wuh C1 Mdan " 5:5 Unngsesuaniang vuiuil INnaAngesing
sendhy wlenaznmsng  awald widanumiussdaldsanas iesmmifanagmsaingaesn
w031 “uly (fiber pull out phenomena) LeUBATNMIUANKATIUIUINAYDIL Uly [24]
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