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LITERATURE REVIEW
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ABSTRACT

A study of researches to develop automobile product from PALF Reinforced Composites was a
literature review emphasizing on using agricultural wastes as raw materials to improve and
develop for highest benefit a product part for the automobile industry which is a noise prevention
sheet inside the car doors. The literature reviews covered the production process, morphology,
physical properties, mechanical properties and thermal properties. The benefits received will be
a feasibility study of using pineapple fibers to replace synthetic fibers to increase the value of
agricultural wastes. The research is essential in the creation of basic knowledge integrating with
industrial production which will be beneficial for the country in the future.

KEYWORDS: Composite Materials, Agricultural Wastes, Pineapple Fibers
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2.1 @wlasIINBIA (natural fibers) [5]
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Reinforcing Natural Fibres

Non-wood Natural Fibres Wood Fibres
I
[ I ]
Straw Fibres Plant Fibres Grass Fibres Soft and Hard Woods
| I [
[ T 1 1
Corn, Wheat, Rice | | Bast (Stem) Leaf Seed of Fruit Bamboo Fibres,
Straws I I I Switch Grass,
Kenaf, Flax, Sisal, Cotton, Elephant Grass
Jute, Hemp Henequen, Coir
Pineapple
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MAaLAha ol (bamboo leaf (Bambusa flexuosa Munro))

- mﬂ/’]m (lalang (Imperata cylindrical (L.) Beauv.)))
- WWNAY (rice husk (Oryza sative))
- W91 (rice straw (Oryza sative))

-luana (palmyra palm leaf (Barassus flabellifer Linn.))

maaziuaanideunia | - ludas ( sugarcane leaf (Saccharum officinarum Linn.))

- Mnday (sugarcane refuse (Saccharum officinarum Linn.))
- mﬁwu (paragrass (Brachiaria mutica (Forsk.) Stapf.))

- Janiz1a (tossa jute (Corchorus olitorius Linn.))

- wWaantnlne (corn covering (Zea mays Linn.))
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MANRNUAZNANZINEDN | - NNAUTIN (water hyacinth (Eichhomia crassipes (Mart.) Solms.))
- GUNA2Y (banana trunk (Musa sapientum Linn.))

- AWNN (umbrella plant (Cyperus flabelliformis Rottb.))

- ﬁugﬂﬂﬁ (lesser reedmace (Typha angustifolia Linn.))

- loggnin (coconut fiber (Cocos nucifera Linn.))

mald -luan (nipa palm leaf (Nypa fruiticans Wurmb.))

- luguissa (pineapple leaf (Ananas Comosus (L.) Merr.))

- mMnthaw (oil palm refuse (Elaeis guineensis Jacq.))

- lugnawmn (para rubber leaf (Hevea brasilliensis Muell. Arg.))

- yauzw%’n (coconut coir (Cocos nucifera Linn.))
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2.2.3 afivmaglad (cellulose) [9]
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2.3 @nladuilzia

fule3a (pineapple) ATadnenanaas fa Ananas Comosus (L.) Merr. ﬁﬁuﬁuﬁ@a%ﬂu
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Aranudanguuazdinasaiiiaiiouiulanizian hasniiduagaauadds (Young's
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Dry reinfarcement

Gal coat

€a A o

2) WUUWH (filament winging) lTd1nSuNAan i Nlansmenadds JRawluTay

fanuudanss uazduudauTIAngd 1 A0AUAIAT YiadITa4naT LazNRAA W AR

Axle

/
Semifinshed | |

component E Track

gﬂ‘ﬁ' 8 msiﬂsgﬂuuuﬁ'u [14]

3) WULQIFYQINA (vacuum bagging) WunszuaumIndassuuulRunandneg

'
a v v

ﬁiﬂ(ﬂ BIUAKNIIINN Lﬁ%lil LRIV ﬂdl%LLU‘U TRERIR Li‘%uLLﬁ’]@j(ﬂ 2InIFaan

vacuum guage

~ .
e B

Basic Vacuum Bagging L;r ) ﬁ"\ gate valve

pump

breather cloth.
pink insulation.
peel ply.

y S tape

work surface

fiberglass layup
gelcoat

- &
sUn 9 msawgduuugane [15]

UNAIUNIIIINNS ACU:IAINSSUANAQS UKIDNYNAYINBIUUNUAC



74 Kasem Bundit Engineering Journal Vol.5 No.1 January - June 2015

4) WUULITUNTIURLN a3 (resin transfer moulding: RTM) Li%uﬁlzgﬂﬁmﬁﬂﬂluuuu
4 Ao a D e 4
‘D’G&IL&%IEJLE‘TS&ILLN’J’N@Q @NE‘]J‘Y] 10

Ven

=i

Resi Catalyst

311 10 nsBwgUuuugINea [16]

3. auﬁ'ﬁ@aﬂamaai’aqL%aﬂiznauﬁm’%mﬁaﬁ'miﬂﬁimﬁﬁ
a v At&’ Qs [ ) =Y a =)
FNUALTINAVAILEW I TITNTIAVBNURIWNFUNIILAN LT Lmagiaa LawLeﬁaQIaa AN
~ a I £2 a v tﬂl ~ 1 Q a
LAY LAAAK LAY LAZNTEUIBATHAALEWLY 91Na137197 2 9z1findn luaulzsaialnu

WTINTITIUUTIRY WOQAFVRILT uaznagarduKzgInilusTIumaTiague

A13191 2 AN ALBINAVDILARIUSIINGIA [17]

Plant fibre | Tensile | Young'’s | Specific | Failure | Length of |Diameter of| Aspect | Microfib | Density |Moisture
Strength | Modulus | Modulus | Strain |Ultimates, || Ultimates,d | Ratio,l/d | Angle, 0 (Kglma) Content
(MPa) | (GPa) | (GPa) (%) (mm) (pm) ) (eq.) (%)
Cotton 300-700| 6-10 | 4-65 | 6-8 20 - 64 11.5-17 2752 | 20-30 1550 8.5
Kapok 93.3 4 12.9 1.2 8-32 15-35 724 - 311 - 384 10.9
Bamboo 575 27 18 - 2.7 10 - 40 9259 - 1500 -
Flax 500-900| 50-70 | 34-48 |1.3-33| 27-36 |17.8-216| 1258 5 1400- 1500 12
Hemp 310-750| 30-60 | 20-41 | 2-4 83-14 17-23 549 6.2 |1400 -1500 12
Jute 200-450| 20-55 | 14-39 | 2-3 | 19-3.2 | 159-20.7 157 8.1 1300 -1500 12
Kanaf 295 -1191| 22 - 60 - - 2 -61 17.7-21.4 119 - 1220 -1400 17
Ramie 915 23 15 3.7 60-250 | 28.1-35 4639 - 1550 8.5
Abaca 12 41 - 3.4 46-52 | 17-214 257 - 1500 14
Banana 529-914| 27-32 | 20-24 | 1-3 2-38 - - 11 - 12 {1300 -1350 -
Pineapple (413 -1627| 60-82 | 42-57 | 0-1.6 - 20 - 80 - 6 - 14 [1440 -1560 -
Sisal 80-840 | 9-22 6-15 | 2-14 | 1.8-3.1 | 183-237 115 10 - 22 {1300 -1500 11
Coir 106 - 175 6 5.2 15-40| 09-12 | 16.2-195 64 39 - 49 (1150 -1250 13
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auTTALE N80 9L o TTTNT ATUAL 89RUTTNaURAHDENT BURIUANNTLASHNRAD LT
miltienloiizagiaaluasszaolmdoalaasanlsd wuin degree of polymerization a1
\raglagaand LﬁadmnﬁuﬁﬂﬂmwumaaLﬁulﬂLsmgiaagﬂ‘ﬁﬁmﬂI@ﬂLauvlsnﬁLeﬁagLaa i
Igulaiianisaaiy [18] LwiLﬁulﬂLeﬁag‘[ammgml,am:m@%u YUNAVDILFULELANR
mmmmmlumsg@%’um{ﬂama anudundnvadduloanas A1aNLTILTIMULTIA
8ARI [19] miﬂ%'uﬂgdﬁwaaLﬁuimé'uﬂ:i@ﬁaﬂmjagmmmuwmaLuaﬁﬁ@iamiﬁau%ﬁmmﬂ
5330118 wu Iodsanleavenlodussionladastiardafandsn wazasdsznaudilils
waglaseanldaniduls ildenuudiusduussdsenss smiunsdivdysiaduladas
srazanslofoylaasanloauazanslszain 2 via laun Y-aminopropy! trimethoxy silane
(Z-6011) ez Y-methacryloxy propyl trimethoxy silane (Z-6030) lufﬁﬁl LU Isnaunai
asvauaLEsILsITnEwledulssa wuindauiaEinanadn [20] &UUALTINHAIWULRE

sNUAEINavaddnlorulzsanaas luansen 3

159N 3 andABInsaInLazaNTAIBInavadldwlaFulzIa[21]

Density 1.526 g/c:m3
Softening Point 104° C
Tensile Strength 170 MPa
Young’'s Modulus 6062 MPa
Specific Modulus 4070 MPa
Elongation at Break 3%
Moisture regain 12 %

wa A s a { a v v a &/ s
ﬁll‘]J(ﬂL?Nﬂﬂ"llE]\'l’)l’ﬂ@)‘LTdﬂizﬂaﬁJ‘ﬁLﬁi&JLLidﬂjﬂLﬁurLElﬁiiu"ﬁ'W] muﬂuaaﬁﬂiznaumw
1 [} 2 [ . A & a [ [ A A
B8 LW Iﬂi\iﬁiﬂ\'ﬁ)\aﬂ (matrix) niduwadiuesd ﬂ'JWNEIW'JTGGLﬁuIEJ LREAH S INNAIINN 4
N'é]“llFN‘ﬂ'J"ISJEl'n@iﬂﬂ’l"lllLL“']:.‘IGLL?G&W%LL?G&O"H@G’?&@IL%Gﬂi:ﬂa‘]_lwaaLaﬁL@]agLﬁ%NLLidﬁ’Jﬂl&l
fudzIa AW mmmwauﬁu’tﬂ 30 mm Iﬁﬁ"lﬂ’N&ILL“ﬁ\‘]LLi\‘Iﬁ’]%LLi\‘]a\‘]N"Iﬂﬁ;@] 52.9 MPa

fuaNNALEIz e lnafInwlszi 3 %
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A15191N 4 ﬂ'a'msnnlaaL&’fu‘lﬂ&'ﬂﬂzmﬁﬁNa@iaﬂuﬁ'ﬁt%anamaa?ﬁqt%aﬂsznafu

naflaaLnas [21]
Fibre Length Young’s Modulus Tensile Strength Elongation at Break
(mm) (MPa) (MPa) (%)
5 815 15.6 3.0
10 1870 35.0 3.0
15 1990 39.2 3.0
30 2290 52.9 3.6
40 1970 38.4 3.0

ﬂ‘%mmmaaLﬁulﬂdaNaﬁdfmfl'aL%aﬂamaﬁam%aﬂs:ﬂauﬁLa%&u,mﬁwlﬂﬁim"m?\ A
A a o o wva A A A ' A ' o A '
AN3197 5 USNowLEULe 40 wt% Elﬁauummna@ﬂgm N&Ae AINBQNFVBIANNDANE

2520 MPa ﬂ’nuLL‘ﬂdLLsdgdﬁg@ 63.3 MPa Lz RHEIVBINITHANUYINNY 5.0 %

137190 5 ﬂ%mmwaaLﬁ’u‘lﬂé'f'u1Jzimﬁﬁwa@iaauﬁ'ﬁ@anammi’aqt%aﬂi:nan

waAladaLAas [21]
Fibre Content Young’s Modulus Tensile Strength Elongation at Break
(Wt%) (MPa) (MPa) (%)
0 580 20.6 1.6
10 1770 171 1.3
20 1830 40.0 3.0
30 2290 52.9 3.6
40 2520 63.3 5.0

4. @3l

INMIANBIUIIY WU 5’&6;L%dﬂi:ﬂaummﬁﬂﬂﬁuﬂ:m fiasuNinadosusa
Fenananpagng 1iu lasea1eiu (matrix) maedsufadulodulzsalasinafindrog a
°ﬁ’.;ﬂr‘iﬁﬂ’éaanﬂiﬂLmzmsﬂizﬂauﬁvl,sﬂ“ﬁmagﬂaaaaﬂvl,ﬂﬁnmﬁula ldAaulofvuadanas
ﬁ]:ﬁ'lmwl,lﬁaLLsamaai'a@;L%aﬂizﬂamﬁw%u LLazﬂ’nuLL%aLLiwaﬁaqL%dﬂszﬂauﬁ'ﬁuﬁu

v 2 v a J e g; =3 1 > a
ANNENBILEWLY USunaedldulalasuuse LLﬂzﬂiz‘U’l%ﬂ’]i‘U%Eﬂ @N%%ﬁ]&ﬂ%ﬁ’]’lﬁ@y“ﬁd
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