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ABSTRACT

The objective of this research was to evaluate the effect of corncob carbon powders of
various content on the subsequent mechanical properties of the composite fibers.

Composite fibers of corncob carbon filled polypropylene were formulated with corncob
carbon powder with a range of percent. The corncob carbon was prepared and ground into powders
with size of 37 micrometers. The composites were made by compounding and then converted into
fibers by melt spinning. Tensile test was used to characterize mechanical properties of various
composite fibers. Scanning electron microscope was used to examine initial morphology of
corncob carbon powders and corncob carbon powder dispersion in composite fibers.

It found that the composite fibers were only produced up to 1.5 percent of corncob carbon
due to flexibility of the resulted fibers for winding. The dispersion of corncob carbon powder made
fibers less smoothness and dull. The tensile strength and extension of the test composite fibers
decreased with the increasing of corncob carbon powder content. The shrinkage values and flow
indices of the composite fibers also decreased with the increasing of corncob carbon powder

content.

Keywords : polypropylene, corncob carbon powder, compounding, melt spinning
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2) n50ionly
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) ! 3 {1 J o 1w
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-l alunfedunliguuigil 9oesruwaFomiluma 30 i awdaaluniw
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M 3.47 dulenounsdu

1 Y 9
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wasnmswaaduloned Insnau mhnsaeui g aunsaiimsvugidulonuy

JUNaoUMBIATO4 Single screw extruder JAHANARA 50 WATHD UIR
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421 4 a an \J v Y
43 wanmsvuglidulonedlnsiaunanmItHINGII1IIng
da] 9 a Aan 1 ) o 4
4.3.1 myvugiiaulenod InsWaunaunin uangau1 Ina lnanismasuiig
P 3 PR 9 s w '
Ha31NN13ABNY1IA (Compound) vxttiu 1871 1IuANUIANTBATIAIUHA NV
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HuduudrvziisnvazithedunaniiEeuiium oasmanauiu laaaaaasluninn 4.1-4.2

JAA o J

9
AduAoNI1IANTOATIAIUHANVDINIEIUIINFIV I TNAAIUATREaY 1.5, 2, 2.5, uaz3 il
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anvuznauLazidUNeIa) uaiieasgeindumduasuilnavelianyazuuy JArdulain

(= o A = < Y k4 Y 1 9 dy =
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dasimvasvazaeiluiiemedny 1ua
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a A 3 { o 3 4 1
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o A @ 1 1
Mrumsaewnansasdunaniosas 0.5, 1, 1.5 1az PP (Pure) @111509NAINIUYA Draw
4 I [ o P [ [
onutvasa la audulensiunsasuilnaneandiunaniosas 2, 2.5, 3 liawise
o Y Y ] ' =2 A A ' o 9 a
NuRinvasa lamszdulen zuazviadeluvazaata 1HosnnanIunget Tnal

vuna lueminaue

d' a ad 1 o 9 Y
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MNA 4.5 WO InTNaUNaUrIDIUIINTIT 1 InaToeas 2.5
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ﬂ]Wﬁ 4.7 1A Chip YUIA 2 HAAUAT

69



70

4.4 wamsnageuduly
44.1 NAAOUANHULAIVOIHIDIHIINGIT1I TNARIELAT B4 Scanning Electron Microscope

(SEM) §4 JSM-65100

o U ] a J @ @ < ° .
TaganuazaiulvgvesdimeaunngetnaIna wwlianvazidlusnusauninga

U q

wa o A I ] { o J 1 1
wilauiadumsgadunauldilued1ed namsnaaeuions1@auvers 100 111 500 1111 1,000

11 1AL 2,000 1 AdUEAITUAINN 4.8 — 4.11

SE| | L HD21m
MME RMUTT

[ 1

MNA 4.9 ANHUTAIVBINIDIUNINTIT1 TNANDATIVEE 500 19
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SElI  5k¥Y
MME RMUTT

[

MWD 4.11 SAYAULAIVDINIDIUIINGIT1 TNANDAT 18 2,000 1911

a 4
4.4.2 Naﬂ15‘1/]ﬂﬁ"e)‘]Jﬂ’3111ﬁnlﬁﬂﬂluﬂ”lillﬂa"ll’rNWﬂmilﬂi (Melt Flow)
d' 1T v A a 4 a ast J o 9
13190 4.1 W’ﬁﬂ1iﬂﬂﬁﬁlﬂﬂ1ﬂ%uﬂﬁqﬂﬁﬂl9\1W8ﬁLll’f]‘i waaTWiwauWﬁummmmmmﬂww

AWM Compound

o 4 Melt Temp(°C) v o MFR MVR D
IV HIYUD (PFY) s s
/ Load (Kg) g/10min Cm /10min g/cm
PP 100 % 230/2.16 0.361 21.66 28.82 00.75
PPHETUHIDIUEY
M lnadesas 0.5 230/2.16 0.335 20.10 26.90 00.74
1 230/2.16 0.380 22.80 53.37 00.42

15 230/2.16 0.363 21.78 28.82 00.75
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H 1 o a 14 a A, 1 @
ﬂﬁNﬁ 4.1 wam31/1ﬂﬁ@um%ﬁmﬁ”lwammwaamm W@ﬁIW§'W§uWﬁiJN\‘]ﬂﬂﬁﬂﬂ“]Nslsl}TﬂWﬂ

NWIUNS Compound (AD)

o Melt Temp(°’C) MFR MVR D
IV HIKUN (PIN) N N
/ Load (Kg) ¢/10min Cm'/10min g/cm
2 230/2.16 0.370 22.20 30.31 00.73
2.5 230/2.16 0.357 21.42 30.74 00.69
3 230/2.16 0.364 21.84 57.64 00.37
23 - 22.8
22.5 4 222
22 21.66 21.78 21.8
21.42
215
< 21
§°20.5 201
=
%® “os
19
18.5 —r
PP 0.5 1 15 2 2.5 3
U v Y
NI UK NA (%)

1 a an U v 9 {1
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[ 1 1 3’.; 1 a a { o . [ [ Y
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MNA 4.15 WOR INTNAUNANAIIUIINFIT 1 INAT oA 1

d' a an 1 o 9 Y
MNN 4.16 WﬂaTWiWﬁuWﬁMNQOWN%Wﬂ“N‘UTJIWﬂi@EJ@% K3

va A 9 Y a A o = a G ~
4.4.4 Wan1snagauaNlamFInINseualemalaalosisuTsaauAUNILARes NN

(Differrential Scanning Calorimetry , DSC)
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Polymer Tm(°c) Heat of fusion(J/g) Tc(°c)

PP 100%(H4) 167.7 86.6 112.2
PP 100%(Fiber) 168.7 86.46 116.1
PP: F3911 Inasooay

168.9 82.86 117.8
0.5 (Fiber)

v Y 9

PP: 5991 Inasosay

168.5 80.34 118.3
1(Fiber)
PP: F39 11 Inasooay

167.9 81.12 119.1
1.5(Fiber)
PP Compound (Chip) 169.9 84.16 111.7
PP: F3911 Inasosay

169.5 82.58 117.5
0.5Compound(Chip)
PP: F3911 Inasooay

168.7 81.52 116.4
1 Compound (Chip)
PP: F3911 Inasosay

168.4 83.08 117.3
1.5 Compound(Chip)
PP: F39 1 Inasooay

169.7 75.23 118.2
2 Compound(Chip)
PP: 311 Inasooay

169.6 80.46 119.1
2.5 Compound(Chip)
PP: 3911 InaSoeay

168.8 77.88 119.1

3 Compound(Chip)

*Tm gauugilumsnasumad
Vg Ysunaanudeulumsvasunan

Te(°c) Qunginanan
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< 1
4.4.5 NANTNATOUANNLYILUTIABDLTIAY (Tensile strength & Elongation & Tenacity)

< a a 1 o 4
Wﬁﬂ'lﬁT]ﬂ'ﬁ'ﬂTJﬂ')'I3JLL"’IJQLL?Q%@QL%UifJW@ﬁTWiWEHWﬁ'llﬂ\?ﬂ']ﬂ'ﬂ']ﬂ']iﬂ’ﬂllﬂ']]ﬂ

2.5 1

0.81

0.41
05 1 0.32 0.31

PP 0.5 1 1.5
[ J v v Y
AT IUNAN WIDTHBIV TJI‘W("I (%)

A < v
MNN 4.17 ﬂ'J’]ﬁJLLGU\T!Lﬁ\‘]GlJ’E)\‘]LﬁuGLEJ
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HANTNATOUNTIAAIABUUIA (Elongation) Vouidulened InsNaunaumeau
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% a =Y 1 ) 4
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4.4.6 #aminaaeUMsraalveddule (Shrinkage)

3199 4.3 Tufinnamsnaaeamsviaaiveadule (Shrinkage)
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v v
(Y (Y

v
(93

: %

OLIAN AN 1Cm ASIN2Cm A5 3 Cm nay
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PP100% compound 8.6 8.7 8.9 8.7 13
PPHANKIIUTIT1) THaT 08
9.5 9.4 9.9 9.6 4
a2 0.5
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9.4 9.7 9.1 9.4 6
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