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Abstract: In this work, the thermal and mechanical properties of vapor grown carbon nanofibers (VGCNFs)-reinforced
difunctional epoxy (EP) composites were investigated in the presence of the 0, 0.1, 0.5, 1.0, and 2.0 wt% VGCNFs. The
thermal properties of the VGCNFs/EP composites were studied by thermo-mechanical analysis (TMA) and dynamic
mechanical analysis (DMA). The mechanical properties of the VGCNFs/EP composites were also examined by universal
testing machine (UTM), falling impact test, and the friction and wear tests. From experimental results, the thermal and
mechanical properties of the VGCNFEs/EP composites were improved with increasing the VGCNFs contents. This was due
to the increase of crosslinking structure of the composites, resulting in improving the mechanical interlockings between
VGCNFs and epoxy resins in the present composite system.
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Table 1. Characteristics of the VGCNFs Used

Characteristics Values
Young’s modulus(GPa) 150~200
Maximum tensile strength(GPa) 1~3
Diameter(nm) 100~200
Specific surface area(m’ - g) 37
Length(itm) 10~20
CHy OH CHs
- OO+ P OO+
H,C—C—C 10 o 0—C —G~C [o— c 0—C —C—CH,
o { | H | o
CHg n CH,
DGEBA

AUy
Hl C Nk,
DDM
Figure 1. Chemical structures of the DGEBA and DDM used.

ZalH, A2948 A53%, 200549

A - o)Al

23 4% 84

VGCNFyol| ZA] B389 243 448 ngsiy| At 2=
glo W 1298 X4 WEE sk FX9] TMAQ4, TA
instrument)Z AHE3Fe] T, 213-9] F YA 5(thermal expansion co-
efficien) & 24 £917] sl $& £5F 10 T/minl 2 3}
30~300 C 2 WlolH ZHIAYC) olu), Agt Al A7)
0.5%0.5<0.5 cm0] t},

VGCNFs/oll ZA] A 5e] 4duld] me &
oty 12} F2 7] A EA(DMA2980, TA) &3]
B7] aellA 30~300 T 2% BN 52
gt} ZAsI) oW, AErE 1 Heoln I
pea=g

24 7|AIH S

VGCNFs/o| ZA] B3t Re] 7142 543 ASTM 399 F3}e
WH5A) 8 7)#1125, Lioyd LR 5k, UTM)Z- ©]-8-3t single edge notch(SEN)-
three point bending H .2 F3F 37 14 (critical stress intensity factor,
Ko #g Zsle] golrglth® ojul, A9 =] Hole FA9 112
2 A3}l span-to-depth ratio= 4:1= cross-head speedi= 1 mm/min
o2 A3l SR

Bitgg $345E U3l 34 AY7|(DTE605, Dackyung Tech)
£ AHgsle] E4sigion, ol Ax 3 Fole 1 m, 352 2 kg
o7 uAsFL

25 O Oi2 84

AZE VGCNFyoll FA] BgRlse] 2Advld g vk ¢ vz
EAL g7l slolA ballon-disk FEIE 7HAE vy HE: 3
B9} A|§7)(PD-102, R&B)E ©1-83t S35t Al i
mm F77} 10 mm¢]l 9B o2 Azsiglon AL, FaE A
ol A b B AT SEE 500 pmo 2 ] YA FA
2AY TS ballT disk FEH 71eF F S8t

2
3L
)
%,
i
.)L
tlo

A
w M
&
o g

3.4y Y EE

31 98 sS4
B AFE 2=l - X418 3Kdimensional change)E ‘t
e ez g goERE 7T 5 Jod, ERYAT %
o] I¥ Y-3o] wAsta dAlE F-gEE IS WYAHA
71708}k 2RIk Atele] HEH

42 o
o~
S’
=,
lo

Aoz FWYAFE the 7 5+ 9nt
o= AL, %k o
LxAT

A7|AM, o= GHFAF, L& 420 AlH o], AL, XY
HollA] AlH Zolo] WeH ke HANF, ATE &% A5 Uet
o},

VGCNFs9] 3o W2 VGCNFs/olEA] B@dA 89 44 &
3L TMAE o) &dle] QHFALE T, AFE FAF Golny
o} erdzle mh2 1&9A X452 MEE Figure 200, $HEFe] ot
E2 23429 993AFE Figure 30 242 Yehlisinl 2=z
A, VGCNFs4] 8o] 718482 2nwsl w2 X4 Wl



713 BausAdRel A ERAEY] 294 A Z1AE S 38 4 483

0.3

0.21

0.1

Dimentional change(mm)

0.0

0 100 200 300
Temperature(C)

Figure 2. Thermal expansion curves of VGCNFs/EP composites.
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Figure 3. Coefficients of thermal expansion(CTE) of VGCNFs/EP com-
osites as a function of VGCNFs content.
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Figure 4. Storage modulus(E’) vs. temperature plots of VGCNFs/EP
composites as a function of VGCNFs content.
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Figure 5. Loss tan 8 vs. temperature plots of VGCNFs/EP composites as a
function of VGCNFs content.
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Figure 6. K¢ values of VGCNFs/EP composites as a function of VGCNFs
content.
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Figure 8. Impact strength of VGCNFs/EP composites as a function of
VGCNFs content.
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Figure 9. Friction force and coefficient of VGCNFs/EP composites as a
function of VGCNFs content.
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Figure 10. Wear loss of VGCNFs/EP composites as a function of
VGCNFs content.
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