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Abstract In various industrial fields and infrastructure based on electronic components, such as
communication equipment, transportation, computer networks, and military equipment, the need for
electromagnetic pulse shielding has increased. Two methods for applying electromagnetic pulse shielding
are effective. The first is construction using shielding materials, such as shielding concrete, shielding
doors, and shielding windows. The other is coating shielding paints on non-shielding structures.
Electromagnetic pulse shielding paints are made using conductive materials, such as carbon nanotubes,
graphite, carbon black, and carbon fiber. In this paint, electromagnetic pulse shielding performance is
added to the commonly used water-based paint. In this study, the shielding effectiveness and bonding
performance of paints using conductive graphite and carbon black as shielding materials were evaluated
to develop electromagnetic pulse shielding inorganic paints. The shielding effectiveness and bonding
performance were evaluated by applying six mixtures composed of different kinds and amounts of
shielding material. The mixture of conductive graphite and carbon black at a weight ratio of 1:0.2 was
the most effective in shielding as 33.6 dB. Furthermore, the mixture produced using conductive graphite

only showed the highest bonding performance of 1.06 MPa.

Keywords : Electromagnetic Pulse, Shielding, Inorganic, Graphite, Carbon Black, Paint, Bonding

Performance

£ AT FEIEE A471EATAYEAAS: 21SCIP-B146646-04)9] A7HH] X o] O3] == ALt
*Corresponding Author : Kyong-Pil Jang(Korea Institute of Civil Engineering and Building Technology)
email: kyongpiljang@kict.re kr

Received October 20, 2020 Revised December 23, 2020

Accepted January 8, 2021 Published January 31, 2021

801



SHARSH| &8k =2R] A223 Al1E, 2021

=2

—

1. M

ZHATHEMP: Electro Magnetic Pulse, ©]3} EMP)
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Table 1. Physical properties of carbon materials

Content Gr?spchis ! C(}é?)pﬁges)z Carbon black
Carbon content (%) 96~99.9 96~99.9 > 95
Particle size (#m) 2.0~7.0 2.0~8.5 6.5~12.5
Bulk density (g/1) 2230 2230 112
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Table 2. Specifications of inorganic binder
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Table 3. Paint mixture proportions
Unit weight (g/L)
Mix.
X Graphite 1 Graphite 2 Carbon black [[norganic binder Water Dispersant Surfactant
Mix 1 220 - - 220 560 - -
Mix 2 - 220 - 220 560 - -
Mix 3 200 - 20 200 580 33 6.7
Mix 4 200 - 30 200 580 34.5 10
Mix 5 200 - 40 200 580 36 13.5
Mix 6 200 - 60 200 600 39 20

Graphite 1=SC 5, Graphite 2=COND 5

(a) (b)
Fig. 1. Manufacture process of EMP shielding inorganic paint
(a) Material preparation and weighing (b) Hand mixing (c) Homogenizing (d) Product complete
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Fig. 2. Shielding effectiveness evaluation specimens
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Fig. 3. Schematic diagram of the bonding strength test
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F1g 5. Spec1mens for bondmg strength test
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Fig. 6. Results of EMP shielding effectiveness tests
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