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132.7 °C, and the VST of the composites with 50 % fillers 
was elevated from 125.4 to 138.9 °C.
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Introduction

With the rapid development of science and technology, 
many electrical and electronic products, such as AC motors, 
televisions, cameras, calculators, computers, microwave 
ovens and cellular phones, start to enter people’s life. These 
products bring more convenience to people; meantime, 
they emit harmful electromagnetic wave at work, which 
greatly threatens human health [1, 2]. There are indications 
that the electromagnetic wave disturbs the normal opera-
tion of other equipments [3, 4]. A serious incident has been 
reported on the USS Forestall of Vietnam in 1967. At the 
time, it led to $ 72M of damage and the death of 134 peo-
ple [5]. For this reason, the United Nations regarded the 
electromagnetic radiation as the fourth pollution source, 
following water, air and noise pollution. Therefore, many 
researchers began to develop protective measures against 
harmful damage inflicted on people and equipments. Usu-
ally, materials with low electrical resistivity exhibit excel-
lent EMI SE [6]. Metal-based materials are good candidates 
due to their high electrical conductivity, but the drawback 
of easy corrosion in natural environment limits their appli-
cations. Polymer materials can overcome such shortcoming 
and are deemed as the ideal candidates for EMI materials. 
Unfortunately, only a few of these polymers are capable 
of electromagnetic shielding [7]. To endow polymer with 
low electrical resistivity, all kinds of conductive fillers are 
chosen to add to polymer, such as graphite [8, 9], carbon 

Abstract Composites, comprised of acrylonitrile sty-
rene acrylate copolymer (ASA)/graphite (GR) with high 
electromagnetic interference shielding effectiveness (EMI 
SE), were fabricated by the introduction of carbon black 
(CB). The effects of CB on properties such as EMI SE, 
morphology, heat resistance, rheological and mechani-
cal performance of the composites were characterized 
using a scanning electron microscope (SEM), rotational 
rheometer, electromagnetic shielding measuring instru-
ments. The graphite and carbon black exhibited positive 
synergistic action, which promoted the complete forma-
tion of conductive networks in ASA matrix. The EMI SE 
and electrical conductivity of the ASA/GR/CB composites 
increased with higher CB loadings. In the frequency range 
of 30–3000 MHz, the maximum EMI SE of ASA compos-
ites with 50 % fillers reached 40 dB, but with 40 % fill-
ers this property reached its maximum value of 50 dB. The 
flexural strength of ASA/GR/CB composites started to 
decline as CB loading exceeded 5 %. The heat resistance 
of the composites was improved due to the addition of CB. 
In this respect, the vicar softening temperature (VST) of 
the composites with 40 % fillers increased from 115.1 to 
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