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Multi-objective optimization of absorbing materials filled
with graphene and magnetic particles based on MOPSO
ZHAO Yuchen, ZHENG Jiahuan, LIU Jiangfan, SONG Zhongguo, XI Xiaoli
(Faculty of Automation and Information Engineering, Xi’an University of Technology, Xi’an 710048, China)

Abstract: The multi-objective design of graphene / magnetic particle hybrid-filled multi-layer mi-
crowave absorbing materials is investigated by utilizing the multi-objective particle swarm optimi-
zation (MOPSQO). Firstly, the reflection coefficient for multi-layer absorbing materials is derived
from the electromagnetic field theory. Meanwhile, two sub-objectives expressions are defined to
represent the wide-band, wide-angle and polarization-independent absorbing capacity and the fill-
ing amount of magnetic particles. Then, the optimal design is carried out for a five-layer gra-
phene nanosheet (GNS) / flake carbonyl iron particles (FCI) hybrid-filled absorbing material
model. The results show that the multi-objective optimization process based on MOPSO can a-
chieve a good balance between two conflicting sub-targets. Specifically, the optimized multi-layer
GNS / FCI absorbing material can achieve at least 5dB polarization-independent reflectivity atten-
uation in the 6~18 GHz frequency range and the 0°~45° incidence angle range with only 1. 65
mm thickness and 13. 3 wt% FCI filling amount.
Key words: multi-layer absorbing material; graphene; magnetic particles; MOPSO; multi-objec-
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Fig. 1 Multi-layer absorbing material
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absorbing material
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Fig. 3 Distribution of all particles in objective-value space
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