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In today's world, the need to effectively protect humans and equipment from electromagnetic waves has
become one of the fundamental challenges in materials science. This research investigated the absorption
of electromagnetic wave-absorbing materials and sought to design and manufacture ideal composite
samples with desirable characteristics such as lightweight, low thickness, and high absorption capability

in the X frequency band (8-12 GHz). For this purpose, carbon, Kevlar, glass, and basalt fibers were used
as composite reinforcements, and four samples with dimensions of 20x20 cm and a thickness of 1 mm
were manufactured. Using a network analyzer, the radio frequency absorption ability of these fibers was
evaluated by the reflection method. The experimental results showed that with increasing frequency, the
reflection power decreases in all samples, such that the carbon/epoxy composite exhibited the best
performance with a minimum return power of -39.6961 dB at 12 GHz. Also, the remarkable performance
of the basalt/epoxy sample at 11 GHz with a reflected coefficient of -31.4755 dB emphasizes the
possibility of special electromagnetic shielding applications in sensitive industries such as the large
aviation industry, the creation of isolated rooms, medical departments, and special military applications.
This research is an effective step in designing composite materials with high absorption properties of
electromagnetic waves. It can be a suitable basis for future research in material optimization and the

development of new technologies.
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Table 1 Frequency ranges of radar waves [8]

b L ERRYREN
HF 3-30MHz
VHF 30-300MHz
UHF 300-100MHz
L 1-2GHz
S 2-4GHz

C 4-8GHz

X 8-12GHz
Ky 12-18GHz

K 18-27GHz
Ka 27-40GHz
\Y 40-75GHz
W 75-110GHz
mm 110-300GHz
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0.001 45 2 28 131 36 1.44 NS B
0.0068 261 8 31 70 28 26 sk i
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