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An Experimental Study on the Evaluation of EMP Shielding Performance of
Concrete Applied with ATMSM Using Zn-Al Alloy Wire
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Abstract

EMP (Electromagnetic Pulse) usually means High Power Electromagnetic Wave (HPEM). In the case of the
shielding plate against the EMP, there is a possibility of deterioration of the electromagnetic wave shielding
performance due to the skill of the constructor, bad construction, deformation of the shielding plate at the connection
portion (joint portion). The inefficient use of space due to the separation distance is also pointed out as a problem.
Therefore, this study aims to derive the optimum electromagnetic shielding condition by applying ATMSM to concrete
as a part of securing electromagnetic wave shielding performance with reflection loss against concrete wall.
Experimental parameters included concrete wall thickness and application of Zn-Al ATMSM. For the concrete wall, the
wall thickness was 100 to 300mm, which is generally applied, and experimental parameters were set for the application
of Zn—Al metal spraying method to evaluate electromagnetic shielding performance. Experimental results showed that
as the thickness increases, the electromagnetic shielding performance increases due to the increase of absorption loss.
In addition, after the application of Zn-Al ATMSM, the average shielding performance increased by 56.68 dB on
average, which is considered to be increased by the reflection loss of the ATMSM. In addition, it is considered that the
shielding performance will be better than that when the conductive mixed material and the ATMSM are simultaneously
applied.
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An Experimental Study on the Evaluation of EMP Shielding Performance of Concrete Applied with ATMSM Using Zn-Al Alloy Wire
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Figure 1. Floor plan of a conventional EMP shielding
facility(9)
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Figure 2. Mechanism of EMP shielding
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Table 1. Experimental variables

Name of Thickness of specimens  Application of Zn-Al
Specimens (mm) ATMSM

100-N 100 X

100-A 100 6]

200-N 200 X

200-A 200 6]

300-N 300 X

300-A 300 o)

Lﬁ ]_—. Adjustment status of ATMSM

N = None adjusted

Thickness of specimen A = ATMSM adjusted

100 =100 mm
200 =200 mm
360 =300 mm

Figure 3. Specification of the name of specimens
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Table 2. Mix proportion of concrete

Division WJ/C Unit weight (kg/mS ) Admixture
(%) (%)
Water Cement Sand Gravel
OPC 495 175 350 873 929 15
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Figure. 4. Specimens of EMP shielding concrete
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Table 3. Physical properties of total specimens

M
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c _
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Table 4. Shielding effectiveness of non-ATMSM specimens

Effectiveness (dB)

Specimen 0.8S5h(|)eldmg 0925 1,000 Vi
GHz GHz GHz (dB)

100-N 10.92 858 756 9.02
200-N 19.17 18.93 17.94 18,68
300-N 23.60 22.26 2273 2286
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Table 5. Shielding effectiveness of total specimens

Shielding  Effectiveness (dB)

Specimen Mean

name 0.850 0.925 1.000 Value (dB)
GHz GHz GHz

100-N 10.92 8.58 7.56 9.02
100-A 68.11 66.40 64.35 66.29
200-N 19.17 18.93 17.94 18.68
200-A 73.68 71.96 69.92 71.85
300-N 23.60 22.26 22.73 22.86
300-A 7822 76.51 74.46 76.40
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Table 6. The increment of SE by ATMSM

Mean
Specimen 100 200 300 Value
(dB)
Increment of SE
by ATMSM (dB) 57.27 5317 53.54 54.66
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] 53] Before ATMSM
907 I After ATMSM
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@ 70+ 66.29
@ l
S 60
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Figure 9. The increment of SE by ATMSM
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