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Abstract : In this work, the mechanical and electrical properties, and thermal stability of vapor—grown
carbon nanofibers/polyimide (VGCNFs/PI) composite film synthesized by i7—sifu polymerization were
investigated in terms of tensile properties, volume resistivity, and thermogravimetric analysis (TGA),
respectively. From the results, the addition of VGCNFs with a certain amount into polyimide led to obvious
improvement in tensile strength. The volume resistivity of the films was decreased with increasing the
VGCNFs content and the electrical percolation threshold appeared between 1 and 3 wt% of VGCNFs
content, which was probably caused by the formation of interconnective structures among the VGCNFs in
a composite system. The thermal stability of the film was higher than that of pure PI one. This result
indicated that the crosslinking of VGCNFs/PI composites was enhanced by well—distribution of VGCNFs
in PI resin, resulting in the increase of the thermal stability of the resulting composites.
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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
Surface area(m?g™") 37
Length (um) 10~20

Table 2. Physical Properties of the Monomers and Solvent

Specimen Formula Formula  Melting point Boiling point
weight (0) (C)
BTDA Ci7HgO7 322.23 218~222 -
ODA Ci2H1:N,0 200.24 188~192 -
NMP CsHgNO 99.13 - 81~82
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G, o o ‘ N/ .
0 ) HN NH ‘
(a) (b) (c)
Figure 1. Chemical structures of (a) dianhydride, (b) dianiline,
and (c) NMP.
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Figure 2. Flow chart for VGCNFs/PI composite film preparation.
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Figure 3. FT—IR spectra of (a) polyamic acid and (b) cured
polyimide film.
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Figure 4. XRD patterns of VGCNFs/PI composites films as a
function of VGCNFs content.
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Figure 6. Tensile strength and elongation at break of the
VGCNFs/PI composites films as a function of VGCNFs content.
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Figure 7. Electrical volume resistivity of VGCNFs/PI composite
films as a function of VGCNFs content.

71X, S= A, Wiz APHS U A= o), R AE T A
7] ARAL A= A, L2 ARE ekt

Figure 72 VGCNFs9] 3tel wk& VGCNFs/PI 5345 45
o] AAA LS VR Zloltk S At AAE AAATT =
VGCNFs9] ggo] 091 12A48e] VI-02 =7do] 71 st =
AE AR R VI-1S 6.99, VI-32 1.02, VI-5% 0.35,
T18]al VI-102 —1.35% VGCNFs9| g&o] S5 53k
9 ARAte] A 1hasision, olelst #dkgke] FAS
Wshk= VGCNFsEo°] AZ7t) T34 02 Ao Ado] o AjEl
ell A7 o= o) 713t A27t FAEQY] ujRole) st
T3 2 Aqrela] Alxst BERRS] 717 A A (elec—
trical percolation threshould) = VGCNFs2] &2 1~3 wt%°l
A FAES Ik

VGCNFs/Pl SEIIE2| HoFYY. Figure 82 gt Egoln|
L9} VGCNFsE E3hst B35 TGA =7ds ek 21
Figure 9+ 2 %o w2 VGCNFs/PI E&A152] derivative
thermogravimetry (DTG) =418 UeRd Aot} =31 Za]o]
=R dFow w$ Py A ow W oo
—0—, -NH—-, —CO— 3°] d4s]o] glo] m2eM% & 257
Uehdlo] 550 T oldellA] szt dofutar Sles ERlg
AT e VGONFs/PL 5315 97 S5/ o
P ZEjolu|Errt g AbYdE Zhot V) 4 0% 500 Tt
A= degAde vERgloH, 500 T ol dolA= VGCNFse) g
| T7BS Aol adE ik mebs] VGCNFs/PI &
= AokgAo] o g Ao tiEt g W $-go] 71 s
A} Figure 92 DTG F4oA UYehb= d3= o
AellA 71 Ball7F S A BAshs A8 onlshs A
GCNFs9] gl gAlglo]l 2H2te] FE-2 oF 618 TellA
22 eha 9tk VGCNFse] 4k Bsbgo] %

% ) o

¢

% oft
o
=>4= (o]
i

|

K

Moo
H

o,
iy

o
F9~'<J

o7

N =
o)
rf
%y
=2
=
o
ook
o
N
3
tlo
SE]
Mo
:?L_“
N
N
il
o
(<0
ol

2

o 2 rle Mo )
ol
™ of

o
< =z
8 X
Z
=it
JE{I Y
% (o
fgh
rlrﬁ%
o o
o it
ON‘E
(/B!
b
(N
Ty
r%_%
o0 ol
o -
o T

27
o
Lo
rO

o
4

o,
=

100 A

904 4

Residential weight (%)

80+ (Y
- i Vi-14
70 ™ iy S
"' YI-i1 e
N .--| VI -.'
60 W Vi
0 200 400 600 800

Temperature (C)

Figure 8. TGA thermograms of VGCNFs/PI composites as a
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