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ABSTRACT

The purpose of this research was to study the preparation of rubber composite for fatigue
reduction from natural rubber and coir fiber to be used as the raw material for production of low cost
composite material for application in various works. In this research, coir fiber was immersed in 8% w/w
of NaOH solution and then the coir fiber was prepared by mixing with natural rubber in the two roll mill
mixing machine. The rubber composites were fabricated by compression molding at 1600 C. Methods of
this study were divided into 3 parts: Part | was the investigation of the amount of coir fiber affecting the
mechanical properties of the composite rubber by using various amounts of coir fiber of 40, 60, 80 and
100 phr; Part Il was the study of the amount of magnesium hydroxide flame retardants by varying the
amounts of retardants of 30, 60, 90 and 120 phr; and Part Il was the study of the thermal property of
composite rubber via the use of thermal infrared camera. The results revealed that on the optimum
condition for improving the surface of coconut fiber, it was found that the maximum surface improvement
of coconut fiber with sodium hydroxide was 8% w/w. FT-IR showed that Lignin, Hemicellulose and other
impurities were removed by sodium hydroxide solution. As for the effect of coconut fiber on mechanical
properties, it was found that the Modulus at 100% strain and hardness of composite rubber increased
with increasing of fiber loading whereas the tensile strength and elongation at break decreased because
coir fiber acted as a filler in a composite system. The study of the influence and amount of magnesium
hydroxide showed that the addition of magnesium hydroxide could reduce flammability of composite
rubber. However, the addition of magnesium hydroxide resulted in decreasing of mechanical properties.
Testing of the rubber sheet faticue with the thermal infrared camera revealed that the standing on the

composite rubber could cause better blood circulation.
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Tutumeuusndradulongninlfazoraudluih 20 Salusfiguugivesnndurhanuazernlnenis
wiansazansluansazarelafoulonsonled Aamidudu 0 4 8 10 uag 12% W/W Aaan 5 Falus Gu
(2009) nsurinsdaduleauiien pH Wy 7 sdniidideudieriinisldauduoananidulefigumad
60 °C Hunan 24 $alus udathandelidaun 10 mm. Raghavendra et al. (2013) antuvnisidennay
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2. TumpumInanwazIusUTosUTINaAUlouEns
1181955507 RSSH3 wandvasiadilaztdulongndanudsunudsil A 40, 60, 80 uag 100 phr
ANUAIRY VINSHALAIBRASIANUUUADIGNNAT (Two roll mill) nasanfinauawdfuuds dlugudu
uHulasLasessatduulansedn (Compression molding) 7 160 °C a1uszzL1a1U89 Optimum Cure
(T.o0) MlARINNANTNAFDUANURANTIaA L UGA8LATEY ODR 2000 AnuduveInsyuantalasanyiniu 1500
. & o vy M) ! ° wa 1 v oA a o
psi Mnuums1eialiiduszeziat 16 Flusnsuilunaasuantfsngg uandendsuin Awuangnsly

AN5197 1

A13199 1 gaseraildlunsfinusnsnaveadulougninsdeaudfivetsaneulndn

RREIGH Usuau (phr)
RSS#3 100
Stearic acid 5

ZnO 1

MBT 1

BHT 1
Paraffin oil 5
Sulpher 3

Coir fiber 0, 40, 60, 80,100

3. %umaum'smauLLasﬁugﬂmaaﬂ%mmmwﬂw

Ye195550778 RSS#3 naufudulonsniuararsnulruunii@eylensonloiniuysunasadl fe
30, 60, 90 W@y 120 phr Au@RU ﬁwmwauéﬁaLﬂ'%lamaml,wamqﬂﬂ?lua (Two roll mill) w&saniinay
sudfunds dlviudusiulneededadiuuy lensedn (Compression molding) AUTZ8LIA1UD
Optimum Cure (T.s) TlFanMsnageuanTinIsTanludeeedes ODR 2000 arusuaesnsyuanialas

AWy 1500 psi antussefisliifuszesing 16 4alus neuthlunadeuantfnige

M197199 2 gaseiuUsUSinauunillen lensenladseautfivesesnaulndn

RREIGH Usuau (phr)
RSS#3 100
Stearic acid 5

Zn0O 1

MBT 1

BHT 1
Paraffin oil 5
Sulpher 3

Coir fiber 0, 40, 60, 80,100
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D412
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3. manulnmeweatia UL94 HB

4. NAABUANWEHMFIUINE (Scaning Eletron Microscopy, SEM)

5. maaumaﬁlaaum&'ﬁaﬁ#’i’umﬁﬁasLﬂ'%'aa Fourier Transform Infrared (FTIR) Spectroscopy
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1. AnwaudinienasadSunanduleuzninluensnaulngn
1.1 NANNSNAADUAILLATBIIATIEAATIAS19IN9LAT]
PR, 12 %

[
10 %
8 %
4%

r T T T T T T 1

4000 3500 3000 2500 2000 1500 1000 500
wavenumber cm’?

Absorbance

'
a

a1 awnesuveadulensninndsliiiunsusuugsiuasduleniunsusuu e

0,4,8,10 wag 12% W/W

msdnwmgiladtumaniiveadiulongndnilliiuasiumsusuugsiuiadelndeslonsonled
wanssnnd 1 uanarnisganaulutisaanueniadu 3600 - 3200 cm! Fadurnsgandunaswemyle
nsenda veaduley (O-H stretch) wazUsingfiafl 2893 cm™ Wumy C-H stretch wazdisumandu 1650-
1700 e 1fuv] C=0 voavy] 1ofiiwaglaa (hemicelluloses) tlavAALTl 1515 cm™ LARIENWUZIANIZYA
Nwmnuuuduvesdniy uandlevhnisuiupiuivenduledeasazarsladeulansenles finanu
Wutu 0,4,8,10 wag 12% W/W faan 5 $alas Usinngandia u3im 2893 cm Wumy C-H uag 1650-
1700 cm™ 18uny] C=0 voevy Lefiwaglaalimely uansiannzivanzaniian Aoanuiduduves
Todeulensenlud 8 WosiduMastimindsdunmsuivanmiiadelnfelsnsenledannsavhansiniuag

TWlgdamaliefiwaglaauazaniudsaioveguuduleeglignmdneaniy dawandluning 2
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1.2 msmanmgiwvnzadlunisuiudsauiveadulensninlagliisnsuudsamand

measaraelafedlansenleddudunnaieanndesqanssamiuuudosnsin (SEM) Aauanslunnd 2
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1.3 navesUimnandulongninieusasndsUiuusiuideladelensonleddeauifdnares

Tanmoulndn dauandluning 3-5
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Unanfivsinandulensninuntu mssudinazniseadvesduleviliianuudgaunmudiunames
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2. NMsAn¥INavaIUsuaasulnnlisdeesnaulndn
AnwnavesUsunauasnulikunii@onlensenlunnaaudidanatasAnwansinisanyla

vorianmaulndnsuanslunsian 3-4

A15197 3 dRsINSLvsveseePRNlnERALUSUS U SN ULN

wnnfi@eulansonlennuiunueige

Sample Burning rate

(phr) mm./min
NR-MHO-F60 43.81 + 1.31
NR-MH30-F60 22.20 + 0.27
NR-MH60-F60 18.40 + 0.48
NR-MH90-F60 14.63 + 0.38
NR-MH120-F60 13.17 £ 0.76

MUBWA 71111M551U Burning rate aglugaslslifiu 40 mm. /min

'
(YY)

foneglunawinadmivianlestunisanufialu fnnnumunaue 3-13 uu.

q

NaN1SAN®IERT1N15LN 1Y (Horizontal Burning Rate) wesg19moulndafinususunauarsnula

wunfli@eulansenlan ens1n1swlng (Horizontal Burning Rate) vosensmulndsn nislaidulaugniias

3 |

LUlugsmeuuinvzdmadadnsniswlug anwanisnaaenudi @asn 1 8ns1n1s wilngd fe 43.81

(%

mm. /min 88n31n15uwnbrdfiiuainsgiu Horizontal Burning Rate @erinnuadldiiu 40 mm. /min
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idesanlugasit 1 lalldAvansmulwuundideslansenled (MgOH),) oenslsfnmudnsnisinlvsivosens
aoulndnsenineessssurdnandulouzndndsnsniswaludanas Wefuwuniifeulonsenles
(Mg(OH),) asluluegnsmaulngs

91NAI5T 4 LERIAIAMUEIUNIUABLTIFY NUTIAIRILFIUNIURousIR sk Tuanaile
Vsunavesundidenlensenlediiivuindu esanarsnuluuniidonlensonlediduansiiuiial
Tnssasaduusiu fanmdl 7 wagsimainmenguiuesasmilnFanszanedildliaiauslusmindnans fu
ageuusluiiowvsnddmalinissunsasnseasusanseyistulatos wasnuinundi@oulensenles

1Y

anwauzdnguluwinivhliautidanaivnlduananatedundeunsluiewming

2D D

AMA 7 anene SEM veseumaasuliwuinfideulensenled

A15197 4 audRBInaveseneraulndninususunaasnulwunddeulansonlas

Sample 100 % Modulus Tensile Elongation Hardness
strength at break (Shore A)
(phr) (MPa) (%)

NR 0.59+0.04 6.64+0.50 573.05+24.43 42.34+0.41
NR-MHO-F60 1.39+0.16 1.73+0.28 218.00+2.16 70.67+1.29
NR-MH30-F60 1.41+0.03 1.67+0.30 148.30+0.83 76.80+0.31
NR-MH60-F60 1.61+0.11 1.38+0.13 135.78+1.54 79.73+0.38
NR-MH90-F60 1.75+ 0.11 1.24+0.31 114.78+0.093 83.39+0.63

NR-MH120-F60 2.08+ 0.21 1.21+0.14 43.43+0.143 87.72+0.62

3.m3AnwauURvasuHug1sAaulndnf81ATeITUAINTRY Infrared Camera
NN INAdeUNsiUAguLUasveguvginuiussvunsziUsyluuaz uuLaug1anaulndneme
ndesdumuou Infrared Camera %o JENOPTIK infartec Ju Vario CAM Iaguusn1snagauoanidu 2

n1svegeu Ae Buvunseilesyity 30 wifineunismaasuwazn1sidunuereulndnlagsyeziianluns

nadaufe 30 uril wuitnisBuuuwiueredlndnaunsaiiunsUisuLUae g INUR LB I VLAY

grepaulndnlatainy Waweuiunistuuunssilasiulagyinismageumeiersesduausou J99umgiing
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Miuvy anunsaduiivgulainnsinadewlafinfiu 8991nn15MAa0UgRIN 2 wazgnsi 3 aungInuR,

a 1

, a X ' < Yo | PN A = A & ad av o !
veainduegaiulddn diuansi 4 uaz 5 nunfinswdsuudasiiulalugamgiiiuiniesnldunneg

fiu 1fesa1nuruenelinuuds wldedlddanguvinlinswasuulasvesgaugliiuiaveuinld diuna
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nsAnwanuianelanginssulunislandn sasiwiuensanauiilosdanainewsssunaudulouzning
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v

Inefnwiudgeery 60 Yauludiuau 15 au nudn ggeengnunamsuasinandgeianufianelalunisld
uAnSewiuesnoulndnanessssuyAnaudulenznd1iliuansiulavgnsi 1-5 Andurnaie 4.26,
4.36, 4.41, 4.33 dag 4.23 auaidu lunsiwedluszdunelauin Janudn ansi 3 darauiianela

woAnssalunislindniasiunuiulesnneesssuviinauduloteniuinniansdus lnedidade 4.41
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Fendesduanuden (nfrared Camera) S5%e JENOPTIK infartec U Vario CAM

X k4 a ' o A
P vunsztlUasyiu 30 wi VULAUYIN UL DY
FUIY . . P -
fauN1sNAgaU MNR4INAILIUNIINAGDU 30 U
YNTTTUVIR

p1955INYG/ WEulengning 40 phr

8195530115/ W@uleuznig 60 phr

8195530115/ Wduleuznig 80 phr
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M990 5 nsnaaeuMsiUisunlasetgumgiiiuinyssuun sl ulasuuiaue19noulngs

MIUNRBITUAINNSOU (Infrared Camera) §%e JENOPTIK infartec §'u Vario CAM

2 vunszilasyivy 30 ui uuuug9iulios ndeInnisisy
Buau . .
flaun1MAgay N1SNAHaY 30 Wil

g19555491%/ wduleugnsni 100

phr

e #v13 dudlvgiunsiianisivaisuion

aAUT8Na

1. pnmsdnunmaeiedulenenindeitmand msuulssituidslnfeleasenlsd wui
fufveadulefiauarenatu Anainnisidamannanlusiy aﬂﬁuLLazmﬂLaﬁl,szjagiaaaaﬂmﬂﬁuﬁwaa
duleuzndn Jsaenadesiuauideves Huang (2009) way Pantamanatsopa et al. (2014) Ineiawzand
uisaaneslfiedlognihanesoanuieutarasiaiiarainauiseiniusnves Asasutjarit etal. (2009)
wandlsiifuinsusudsuiuinthefunsBanessriadulefuamingld nmsfinudvsnavesUun
wiuleuzninseautivesianaeulndn lnsuususunanduleusni1n 40 60 80 uaz 100 phr aud AU sie

1Y =l

audigana wudndeUsunandulongninuiaudu Alugdasduuilduaiduiewnannisanaswesniy

' '
= ¥ £ [

faveuresansldonsdanalinonlndnuds (rgid) Fsnunafindrefufu Mathew & Joseph (2007) 1]
Uhinuvesdulefiunisusuusiuiitlusnssssmfdiaunuind M100% gannesindnvesduled
laildunmsuiuusailesnmnimsuiuusiuindeludelensenlsfhliefivaglon amwandie uay
asuudiowsine gnidnsenluanduledsmalifuindulefamuugussfnniudadumaiiuusdado
gviudulouazenasIsuYIR Asasutjarit et al. (2009) audfRnunuNIUABLsIRILAEANAINTAlUNNS
fnauninagiidnanas iesnileduuimanduleadlusimsdnrnvessmindidullelugssssumaseyinli
fanpeudssznaudadldvos dunnuudssalugdaduwldufutudssnmnusuagnsdasm
youduly
2. M3fnwgnsNsuinduazaudivesasnulnreaudfigang annansinwgnsiniswaing
(Horizontal Burning Rate) w84e19nauIndnfinusuiuiaarsnuluundideulansenlad nslddule

o

wgninaslilugrendnfvgdmadednsiniswlng eeinesssurfvasidulonsnindauauds
Wuemdsedsindnlnldigegalsinudnsinisenludvesssneulndnseniteenssssumanauduly
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duuunilideslansenlud (Mg(OH),) USaa 30 phr anansnandnsnmsalnvesianaeslndals an
nsfnwandRvesasnulwdeantidng wuindeifnasnulnadumnnuiuniusdeussaiiudli
anas esanasmiliuundiFeulansenledifuasduduiilassaaduukuazinsinznduiuies
nanenfuqnseuueluilowing dwmaliinisfuusuaznszaousnssiifntuldtiosdsaonndasivamide

fikanves Dong-yun et al. (2015)
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