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2 A7 Y vElZEdo|E) (PMMA) o gkl -(CNF) o] g8 deste] wHe CNF/
PMMA WeEs3A5e] 94 9 npa - vl Aol dsto] 13130ty CNF/PMMAS] G54 AIXFARI R
(DSO) & g5 FA71(TGA), 1812 871471 (DMA) & olgste] nasigler, npa - vpi A2 nph
w2 Al&)7](wear tester) & ©]8310] F7gsISlth AoEA], CNF/PMMA E3HA152] 7,9} integral procedural
decomposition temperature IPDT), storage modulus (£”), Z12]3L tan §2] #=2 CNF2] $=0| S}l ule) =
718130, npEAlgRe) vl CNF 85 0.1 wt%olXs A3t CNF 85 5~10 wit%olls x4 o2
7V 7AeS YERAE o] PMMAC AldH] (aspect ratio) 7} & CNEF7| ZJ3HAZ 71l we} A} A&
o] “ggo] dofupr] gk F=2] wjelld] 71414 $3l (mechanical interlocking) @4e] F7sle] A2 0% 7fawsle
TEE B8] wiitole} Akt

=E

Abstract : In this work, the effect of carbon nanofiber (CNF) on thermal properties, and friction and
wear behavior of CNF/PMMA composites were examined. While thermal properties of the composites
were investigated with differential scanning calorimetry, thermogravimetric analyzer, and dynamic
mechanical analyzer, friction and wear behaviors were examined using a friction and wear tester.
The glass transition temperature (7;), integral procedural decomposition temperature (IPDT), storage
modulus(£"), and tan § appeared at higher temperatures with increasing CNF content, which were
probably attributed to the presence of strong interactions between the carbonaceous fillers and the
PMMA resins matrix. The wear loss in the composites decreased at 0.1 wt% CNF and then
increased with 5~10 wt% CNF content. This was due to the existence of large aspect ratio CNF in
PMMA, which led to an alignment of PMMA chains and an increase of mechanical interlocking,
resulting in the formation of crosslinked structures between CNF and PMMA in the composite.
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Table 1. Properties of the CNF

Properties Values
Young’s modulus (GPa) 150~820
Density (g/cm”) 1.8~2.2
Maximum tensile strength (GPa) 1~3
Diameter (nm) 130~150
Length (um) 25~30
Interlayer spacing (A) 3.40
Table 2. Properties of the PMMA
Properties Values
Refraction ratio 1.49
Formation shrinkage ratio (%) 0.2~0.6
Water absorption ratio (%) 0.3
Tensile strength (kg/cm?) 750
Bend strength (kg/cm?) 1330
Bend modulus (kg/cm?) 33,000
Izod impact strength (kg-cm/cm?) 1.6
250
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Figure 1. Curing schedule of CNF/PMMA composites in hot—
press equipped with temperature controller.
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Table 3. Glass Transition Temperature (7,) of CNF/PMMA as
a Function of CNF Content

Specimens 7:(C)
0 wt% 115
0.1 wt% 120
5 wt% 123
10 wt% 126
1004
0 wt%
""""" 0.1 wt%
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Figure 3. TGA thermograms of CNF/PMMA composites.

Table 4. Thermal Stability Parameters of CNF/PMMA Com-
posites as a Function of CNF Content

Specimens IDT“(C) Trnax (C) IPDT*(C)
0 wt% 231 254 302
0.1 wt% 239 264 327
5 wt% 257 278 367
10 wt% 291 310 446

“IDT : Initial decomposition temperature. *IPDT : Integral procedural
decomposition temperature.
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Figure 4. Storage modulus(£”) versus temperature plots of
CNF/PMMA composites as a function of CNF content.
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Figure 5. Loss tan & versus temperature plots of CNF/PMMA
composites as a function of CNF content.
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Figure 6. Coefficient of friction of CNF/PMMA composites as
a function of CNF content.

Figure 82 vz - vkt A3 Al 9] SEM A1} TEM AR
& ekl o2, SEM ARLE 3l 0.1 wtgelrs sarho]
7P ol s wigmksl @ide] 7HE Al e 2lE ERl
& 9llom CNFO| go) 10 wi% H7he el Fankzd
o S7kele] W wiEvh @] Trkshs 2 & & Sl
ol TEM ARS8l PMMA 5°4] Ule] CNF] g1 &de
all kg Astell whE HeAlRe] Ego] AsiEol] wiielet A
Zhek

FE" rir
b
o

F

2 E

¥ AollM= CNFE 9 wiste]l whE CNF/PMMA thiegt

2.0
£
“ 1.6
g
E
2
S 12
=
[
(0]
=
Q
E 0.8
Q
[
(o)
w
0.4 , . .

0 0.1 5 10
Contents of CNFs (wt%)

Figure 7. Specific wear rate of CNF/PMMA composites as a
function of CNF content.
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Figure 8. SEM and TEM images of CNF/PMMA composites: (a) 0.1 wt% (SEM), (b) 0.1 wt% (TEM), (¢) 10 wt% (SEM), and

(d) 10 wt% (TEM).
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