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Fig. 1 FESEM pictures showing dispersion state of MWCNTs and CB: (a) POM/1 wt% MWCNTs,(b) POM /1 wt% MWCNTs/20
wt% GF,(c) POM/7 wt% CB and (d) POM /7 wt% CB/20 wt% GF
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Fig. 2 (a) The influence of GF on the electrical resistivity

of POM/MWCNTs and (b) electrical resistivity-effective
concentration curve of POM/MWCNTs/GF composites
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Fig. 3 (a) The influence of GF on the electrical
resistivity of POM/CB and (b ) electrical resistivity-

effective concentration curve of POM/CB/GF composites
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Fig. 4 (a) The crystallization curve of POM/MWCNTs and POM/MWCNTs/GF,(b) the melting curve of POM/MWCNTs and POM/MWCNTs/
GF and (c) the crystallization curve of POM/CB and POM/CB/GF and (d) the melting curve of POM/CB and POM/CB/GF composites

Table 1
POM/CB and POM/CB/GF composites

DSC characteristics of POM/MWCNTs, POM/MWCNTs/GF,

MWCNTs CB GF  Crystallization ~ Melting

Crystallinity

content content content temperature temperature
(wt% )  (wt% ) (wt% ) (Cc) (C) (%)
0 0 0 144.1 167.3 39.1
0.5 0 0 146.7 168.0 35.9
2 0 0 143.7 171.4 37.1
0.5 0 20 145.4 170.5 38.8
2 0 20 144.1 171.9 39.5
0 5 145.3 167.0 39.6
0 8 146. 4 166.9 40.8
0 5 20 143.7 168. 6 39.7
0 8 20 143.9 169.2 39.6
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Fig. 5 Characterization of (a) POM/MWCNTs and POM/MWCNTs/GF and (b) POM/CB and POM/GF/CB films by DMA
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EFFECT OF GLASS FIBER ON THE PROPERTIES OF ELECTRICALLY
CONDUCTIVE POLYOXYMETHYLENE COMPOSITES

ZHANG Boyuan', XIN Fei’, GUO Zhaoxia', YU Jian'
(' Key Laboratory of Advanced Materials (MOE) , Department of Chemical Engineering, Tsinghua University, Beijing 100084 )
(* Department of Material Science and Engineering, School of Material and Mechanical Engineering

Beijing Technology and Business University, Beijing 100048 )

Abstract  Polyoxymehtylene ( POM )/multiwalled carbon nanotubes ( MWCNTs ) /glass fiber ( GF) and
POM/ carbon black (CB)/GF composites were prepared by melt mixing in a rotational rheometer. The effects
of GF on the electrical conductivity, crystallization behavior and dynamic mechanical properties of the
composite materials were investigated. The morphology of the composites was observed by field emission
scanning electron microscopy ( FESEM ) , showing that GF does not significantly affect the dispersion state of
MWCNTs and CB. Although GF is electrically inert,its presence can increase the effective concentration of the
conductive filler by holding up some space, therefore the conductivity of the material increases. The electrical
resistivity/effective concentration data points are all around the electrical resistivity/conductive filler
concentration curve of POM/MWCNTs and POM/CB composites, proving that the concept of effective volume
concentration can be used to explain the decrease in the electrical resistivity with the incorporation of GF. The
crystalline behavior of POM in the composites was investigated by differential scanning calorimetry ( DSC). The
crystallization temperature, melting temperature and degree of crystallinity have no significant change by
incorporation of GF ,revealing that GF does not have obvious influence on the crystalline behavior of POM. The
storage modulus,as measured by dynamic mechanical analysis (DMA) ,increases significantly by the presence
of GF, showing a strong reinforcing effect. Therefore, GF-filled POM/MWCNTs and GF-filled POM/CB are
promising materials having both good electrical conductivity and good mechanical properties.

Keywords Glass fiber, Carbon nanotubes, Carbon black, Polyoxymethylene, Conductivity



