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Abstract: In this study, the effect of felt fabrication direction and addition of poly(ethylene terephthalate) (PET)/kenaf
fiber (KF) felt on the properties of polypropylene (PP)/KF composites were investigated. Polyurethane (PU) was used
as a binder in the preparation of the PP/KF and PP/KF-PET/KF 2-layer composites, and the composites were man-
ufactured by half-folding method using by hot press at 150 °C and 10 MPa. The tensile, three-point bending, and 1zod
impact tests were performed to evaluate the composite’s mechanical properties, and then the correlation between mechan-
ical properties and needle-punching direction was also verified by the test results.

Keywords: polypropylene, poly(ethylene terephthalate), kenaf, felt composite, needle-punching direction.
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Ao}k wEbA 2134220 SHolA B} w2 AAdFe] &
FS 7P NFRP Alx9] F 8ol #2513l
TS Eolde A7t A9 Folth =& NF s 7K
£ NFRP2| A% Wilole PP} ZE|(elE€d HigZe g o)
E )(poly(ethylene terephthalate), PET)2} 7+& JEALS A-H
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ol WP= k! SEA}F viRIE & ©]-8-3F NFRP A= W
Helle Aot FEAFE HEZ Ax 5, HJE 9] o}
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2 150-3509] £EE Wit HRIt E AME E2)-¢-4)
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(MDIY’} 41% ¢l 4,4-methylene diphenyl polyisocyanate
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t}. Z-8-3HA1Ql PP-g-MAH= SH AW 2] PH200(grafting
degree(GD)=4.02)2 AF8-313t}. 2-layer HES| PPE FE3}
=8 A Sule AHEeke] AL (xylene, 99.0%)S A
&3l

S&HH| M=. PP/KF/PUS} 2-layer/PU HE 31| 2| %=
80°C Qo) AZxH 12 cmx24 cm2] A]Hol| Figure 1] half-
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Hel 10MPa®] fFH 2=, 150°Ce] 252, 60% &< 714
ZH2~(Qmesys, QMIOOM)ZE. =3l BEIAE AlZsIick.>

HE O] Wk M= b2/ HAAFS HE HFA 9] A=
= HEE Remx12ecmE A2 & 80°C QB AFA7]
T, 7 el HEE g & W] PUE =X & A2 SiZE
A AA FL3 PHOR gFste] AxIATE Figure 2=

Poly urethane

e Y ——————

/

Heating press

Half folding

Heating press

Figure 1. Fabrication method of half-folding specimens.

Figure 2. Polarized optical microscope of PP/KF felt.
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Figure 3. Summaries for testing specimens fabrication method and
naming of felt composite.

S99 WMDY YERF, Alee 74
o] gk ekl el JeRNITh MVE MD

oo T,
>,
e

2)
o gl F Fo] A FHOE W
Zo] AR2E wAsRe A
A2 AlEe] et 7

ol
i
>
o

o flo 2 ) 10, o mx W
>
g
()
¢
%
o

. -9,
X,
rr
Lo
>
)
()
av
ok
ot
9,

E£H. 7|44 A= ZHL 75 A E 7] (universal testing
machine, UTM, Qmesys QM100T)&} o}o]Z= FA A 7]
(Qmesys. QM700)E ©]-&-33itt. 1= 3 mme] 7€
dog-boneF B 9] AHE £& S mm/minZ SN, F
F4EE ASTM D790 1#45 +851 3 mme] #7192 A]
e &% 1 m/min® 2 ZG8It $474%== ASTM D256
TS FE3t] 3mm T A =XE F v &4
sith B 542 53] 54 § HdES o] AREsiith
HEO] M WadS AFs7] flsl T3 (polarizing
microscope, POM, OLYMPUS BX4ITF)S ©]-&3&t3th
POM &< $l8te] PPKF ZEE 180°C, 5MPa 60% &
QF tEste] AE o] WERdS ALt €4 5492
N 2FFARE -4 7] (differential scanning calorimetry, DSC,
TA instrument DSC Q20)2} &34 7] (thermogravimetric
analyzer, TGA, Perkin Elmer Pyris 1 TGA)Z =7 3} th.
DSCE 245 10°C/mineE 0°ColA] 300 °C7}A] heat/
cool/heat Alo|EE 243191, TGAE $25% 10°C/min

A9l 2213 5400 miAe HE Axdde] 9F 697

O 7 A2oA 500 °C7HA SAIATE SAC] @ F3S
A7) flste] FARARFEW]ZE (scanning electron microsope,
SEM, TESCAN VEGA3)< ©|-8-3tth. SEM Al ¢] Htk
™S FH5 ¥ (gold sputter coating)dte] 7FH5ZF%F 20kVE
AT HE H7bE e shehy 2E gl
I8t 2-layer HEE ApYelof] ¥iL 7pEste] PPRE 5
=3 & A9 EF7|(FTIR Spectrometer, Perkin Elmer,
Spectrum two)E °©]-&-3te] SF3sIATE WESH L AR
H]ZA| (Alfa Mirage, SD-200L)E ©]-8-3l 70 mmx12.7 mm
x3mm 2719 AHE AT HES W= ASTM

D792 <J3) 23k, (12 2)2) Aol 2lsl ARSI,

ol
A

spgr23/23°C =

a
atw—

- (M
D, kg/m' = spgr23/23°Cx997.5 @)

spgr = specific gravity.

a=apparent mass of specimen, without wire or sinker,
in air.

b =apparent mass of specimen (and of sinker, if used)
completely immersed and of the wire partially immersed in
liquid.

w =apparent mass of totally immersed sinker (if used)
and of partially immersed wire.
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Figure 4. Mechanical properties of PP/KF/PU felt composites.
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Figure 6. SEM images of 2-layer (a); 2-layer(5) (b); 2-layer(7) (c).
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Table 1. Mechanical Properties of PP/KF/PU and 2-layer/PU Felt Composites

Tensile strength (MPa)

Flexural strength (MPa)

Impact strength (J/m)

2-layer 2-layer 2-layer
PP/KF PP/KF PP/KF
- (5) @) - (%) () - (5) ()

MV 16.97 17.00  21.04 15.72 21.86 3091 3542 26.05 295.69 223.71 239.85 238.18

MP 17.00 26.17 26.69  20.09 30.91 45.55 46.33 35.09 462.54 297.39 356.45 352.97

M- 23.87 2262 2223 17.55 33.96 35.81 38.63 33.67 510.27 297.53 300.71 297.30

MX 2617  17.65 1829 1838  46.67 3791 38.02 3460 49295 262.68 29449  260.28
25 2-layer B30 DR} thA ZTle)E SN 7]1E
PP/talc B} 2:4)(0.96 g/em’) ti¥] Z&slol] & A7} gle
Aoz AAHET) 2-layer/PU E3A| A & Bl F2y
go] F7tE =, oln A3t LEE 7R Aol o F
% 2-layer(7) X7 wEoll 2-layer/PU B3 o] 243} 2271 T8t}
£ DSCE o] &3] PP/KF HES} 2-layer HES] §-§-2=9}
3 AR 255 2335} Table 20 Belatth. PPe} vlw e
2-layer(s) M u] PP/KF 28] 2-layer/PU E3HA¢] 443} &xx & 2
0|2 UeR|A| &AW PP-g-MAH7} 22 2-layer £ 9]
J\L 243} eEE T Srleke AL Yepil, ol He
- - - . : A AzgAol 712 ARE widEofof & Aog wetdr

4000 3500 3000 2500 2000 1500

Wavenumber (cm'1)

Figure 7. FTIR spectra of PP inside 2-layer felts.

Table 2. Summaries of Thermal Properties of PP/KF and 2-
layer Felt

Sample T, (°C) AH,(Vg) T.(°C) AH.(Vg) Ti(°C)
PP 160.2 79.1 116.8 948 3510
KF - - - - 215.7

PP/KF 160.3 39.6 116.1 436  297.8

2-layer 1586 253 116.9 313 2904

2-layer(5) 1626 246 121.6 303 289.6
2-layer(7) 1626 253 12,6 285 2903

ZHE g EAlE F1T = AL

PP/KF ZE E3tx)| 9} PET/KF7} 2€% 2-layer/PU ZE
Eah o] 71418 BAS Table 19 ¥laate] YeRAITE 2-
layer/PU HE E-347} PP/KF/PU ZE 5o H]alo] <
AT 29% 2 FHAE 27% AR 7S Hodg=d, o]
+ PPol| HJall PET®] <174 % ==5/d0] 9-rate] BAtawt
7t FEet Aoz akEch WUt PP0.9 g/em®) TiH] &
PET(1.2 g/em’)2] A8 w2 B3] Ux WshEHs} =
WS A7) $18] PP/KF/PUS 2-layer/PU S3HA9] U=
2 =43 47 0.728%) 0.732 g/em’E YEFSTE PET7E 3

z E

PP/KF$} PET/KF BEE o]83le] PP/KF/PU 5314 18]
31 2-layer/PU HANE AL, UE AF Al 714 Wk
(MD)a} %] WeF, AR Weko g AlHE Azt 717
2 2448 vlwsith. MD Wak) o2 A|ES Azt
735 AT} =T P e AoE BT
T} HEgE PP AL A] PP-g-MAH7F 2.8 E-oHA| 2] 71414
= He 2SR 5 AR, A E & Tt
He] SEM ARRS Fall miEY 28} Af7he] AlsgEte] 3F
% #2519t 53] PET/KF HEZF 8% 2-layer/PU
B3 0] FEA o] A MAES ERISeH, PETY 4
fo| W 2 FUR=s I4 428 & S UL HIE PET
< i o olEg) e o
S FIFAEIF T3 JIAE 2-layer/

PU E3A|9] AFsat 5 AR A8l & ZA7T gle +

»

ZALe 2: 2 A7 A ERe S eE
do] A et AAFEH AT $494H9 No. R003917)3
20179% A B30 A hoZ koA 7]&% 7+
(KETEP)2] A& o} =888k 74| U tHNo.20154030
200940).
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