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Electromechanical properties of carbon black/epoxy resin composites
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Abstract; This paper presents an experimental study on electromechanical properties of carbon black/epoxy resin
(CB/EP) composites. Effects of the content of carbon black and manufacture procedures on electrical, mechanical
and electromechanical properties of CB/EP composites were investigated. In addition, the dispersion morphology of
carbon black was characterized by scanning electron microscope (SEM). Results showed that adoption of acetone
could be used to increase fluidity of the epoxy and to extend the effective stirring time, leading to better dispersion
of carbon black and consequently increased conductive paths. For the composite with the CB content of 8%, adding
acetone effectively reduced the resistivity about 8 000 times. Conductivity of the composite gradually increased with
the CB content, with the minimum resistivity observed in the case with the CB content of 4% . Presence of carbon
black exhibited a detrimental effect on the tensile strength which deserves future work. In terms of
electromechanical properties, change in resistance of the composite samples proportionally increased with the tensile
strain, indicating a potential feasibility of monitoring of stress/strain state of the composites. SEM photos showed
that CB exists in epoxy resin in the form of network structures, which was composed of carbon black agglomeration
and epoxy resin gap. The network structures became denser as the content of CB increased.
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Tab. 1 Main specification of carbon black
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Tab. 2 Summary of resistivity (electromechanical) tests

REBE RN R/
WG AN " noE

wt/ % wt/ % Q- cm

R-C0-A0 S 0 0 —
R-C6-A0 SH 6 0 2. 84E6
R-C8-A0 S 8 0 4. 50E7
R-C6-A12 SH 6 12 6. 85E4
R-C8-A12 S H, 8 12 9. 85E6
R-C2-A10 S/ )78 2 10 1. 77E5
R-C3-A10 S /78 3 10 1. 68E5
R-C4-A10 S/ Sy 4 10 3.53E4
R-C6-A20 S HL/J1H 6 20 1. 78E4
R-C8-A20 SH 8 20 5.39E3
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Tab.3 Summary of mechanical tests
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REgms BE p/[1fEs o T i
wt/ % wt/ % /MPa /MPa /%

M-C0-A0 0 0 53.52 2903 4. 80
M-C2-Al0 2 10 30.01 2 394 1. 51
M-C3-A10 3 10 36. 88 2 375 2.33
M-C4-A10 4 10 46. 62 2 906 3. 46
M-C6-A20 6 20 24.58 1921 1. 99
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Fig. 2 Specimen preparation
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Fig. 3 Prepared specimens
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Fig. 6 Test set-up of electromechanical properties
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Fig. 7 Effect of acetone content on resistivity of carbon
black/epoxy resin (CB/EP) composite
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Fig. 8 Effect of CB content on resistivity of CB/EP composite
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Fig. 9 SEM photos of fractured surfaces of different CB content specimens (10 kX)
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Fig. 11 Fractured specimen of electromechanical tests
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Tab. 4 Effect of CB content on conductivity compared to

existing literature
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existing literature
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