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An Experimental Study on the Development of Electro Magnetic Pulse
Shielding Cement Using Milled Carbon Fiber
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In this study, physical properties and EMP shielding performance evaluation of cement paste according to the amount of
milled carbon fiber was conducted to develop EMP shielding cement using carbon fiber. The length of the milled carbon
fiber used was 100um, and it was used as a cement admixture because it showed a powdery form to the naked eye. As a
result of the experiment, when 5% of the amount of cement was used, the milled carbon fiber was effective in
compressive strength and EMP shielding, and the shielding effect did not increase when used beyond that. As a result of
examining the EMP shielding performance according to the thickness of the specimen, the plain without milled carbon fiber
had no effect of increasing the shielding rate according to the thickness. The shielding performance of the specimens using
the milled carbon fiber increased as the thickness increased. Therefore, in order to increase the EMP shielding rate when
comparing and evaluating the performance according to the amount of milled carbon fiber used and the thickness of the
specimen, 5% of the milled carbon fiber used is optimal. In addition, the method of increasing the thickness is considered
to be effective.

JIFE : AIHE, EMP XIHH, 28R, 2232lE
Keywords : Cement, EMP shielding, Milled carbon fiber, Concrete
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Fig. 1. Concept of existing EMP shielding room
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Table 1. Measurement items

Item Factor
W/C : 40%
Compressive strength, MCF mixing 1, 5, 10, 20
Series 1 amount(%o)
EMP shielding thickness(mm) 100
Performance MCF mixing
. 5
Evaluation Series 2 amount(%)
thickness(mm) | 100, 200, 300

Table 2. Mixing design of cement paste

Unit weight(kg/m’®)

MCF

(%)
Plain 0
MCF 1 1
MCF 5 5

_ 40% 720 1800 —
MCF 10 10
MCF 15 15

MCF 20 20

Ww/C

Specimen
P (%) Water

Cement
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Table 3. Characteristics of milled carbon fiber

Characteristic MCF 100#m

Filament diameter(¢m) 7

Bulk density(g/ml) 0.22~0.28
Tensile strength(MPa) 3,150
Youngs modulus(GPa) 210
Elongation at break(%o) 1.1~14

Carbon content(%) >90

Sizing content(%) 0.5~1
Mean fiber length(m) 100

a) Normal form

b) SEM form(X100)

Fig. 2. Shape of milled carbon fiber
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a) LOOP antenna  b) Bi-Conical antenna c¢) Log periodic antenna

Fig. 6. EMP Shield test equipment layout conceptual diagram
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