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Abstract : The effect of vapor grown carbon fiber (VGCF) contents on electrical and rheological properties of VGCF
filled polyphenylene sulfide (PPS) composites prepared through melt mixing using a twin screw extruder was studied. This
method was proved to be quite effective to produce good dispersion of VGCF in the matrix even for highly filled PPS.
From the dependence of the electrical conductivity on VGCF content, the percolation phenomena began to occur above 1€
wt%. While there is only a marginal increase of viscosity for 1 and 5 wt% VGCF filled PPS, the composites containing 10
wt% VGCF showed abrupt increase in viscosity as well as flattening of frequency vs modulus curve, indicating a transition
from a liquid-like to a solid-like behavior due to the creation of VGCF network. This result agrees well to the fact that the
network formation in the composite can be confirmed by rheological property dependence on filler content as well as by
electrical conductivity measurement.
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Figure 1. (a) FE-SEM and (b) HR-TEM photomicrographs of VGCF.
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Figure 2. FE-SEM photomicrographs of fracture surfaces for VGCF/
PPS composites; (a) neat PPS, (b) 5 wt% VGCEF, and (c) 15 wt% VGCF.
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Figure 3. Electrical conductivity of VGCF/PPS composites as a func-
tion of VGCF contents (The values below 5 wt% was beyond the de-
tection limit and cited from a literature).
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Figure 4. The viscosity behavior of VGCF/PPS composites measured at
320 C as a function of (a) frequency and (b) VGCF contents.
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Figure 5. The plot of (a) stora;ge modulus (G”) and (b) loss modulus
(G") versus frequency of VGCF/PPS composites at 320 C.

[HE BN 5o g delre] FHTH AFe A 7HF
FARNA e AA) Bk aiXe ke ouEin, ve Fut
FAgel el FHBHA ATe AUl Txol Ui ARE AF
517 2ol B W) VGCF2] 788 percolation “FERo] Dhg &
g B4 el

Figure 4(2)= VGCF &)l @& VGCEPPS W B9 F3i4
o W& EB3HEmr W3kE VeRIT. VGCF7) 905X ek T
A PRS-l e FAASS RHon, 1, 5 wi%he] VGCF7t
Ad BehAel B$ A2 fARE A%S 29 T8, 10 wi%
ol EUEUS Wl ppSet HlmA H=rt <k 1008 AE Absst
AL B[TL olA-L VGCF7} PPSe) 585 Welistn nE &zt
A&e] 548 At 7)Y dEoleln BeEE o] § VGCF
2% &= @ Fug GYoir A FHo] HAUTh B
Fa dYolA] AE3 AR 4o 4L MWNTE ARERE 283
B3 A zoA T B 23 B4o] B3 uh'® VGCF 10 wi%
ol4o] 2HFENL W UsERAE ForE I wE A=
7} Zashe Ag Bol3 #A(shear thinning behavior)2 WFERASL S
W o] AL mHTME ol A= Asid 1F9| VGCF/IL
B2 BgAE 94 738 & e TP RS ok

Figwe 4@2] ATE oS VGCF #eol mE mro] Wss
Figure 4(b)o JERHSATE VGCFY 5571 5 wi%7hA = vi$ 22
g BolAtL 10 mthE |2 A= FAT o] 71 BEE &
1ich olel §AKl d 2, Lozano 1€ B Al vjFl g

e 2 ok ol

Z3i, A308 A1E, 200613

10*
—~
&
N
Q 103 s
w
3
2 \2
| Wi
g
5 =O— 0.1 rad/s
[SERTI § ~O— 1 radis
2 b 10 rad/s
« ~— 100 radis

100 1 I n i I

0 5 10 15 20 25
Content of VGCF(wt%)
(@)

10°
—~
£ 10° )_ /v/v
U 3
E JL
&
B
g 10f
) ~O— 0.1 radis
8 10} == 1rad/s
2 =& 10 rad/s
@ 47— 100 rad/s

100 i P L i L

0 5 10 15 20 25
Content of VGCF(wt%)

(®)

Figure 6. The plot of (a) G’ and (b) G” versus VGCF contents of
VGCF/PPS composites at 320 C.
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