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Research Progress on High-Entropy Ceramic Wave-Absorbing Materials

FAN Bingbing, QIU Hongchen, LI Mengru, ZHANG Shuang, LU Keke, CHEN Yonggiang, ZHANG Rui
(School of Materials Science & Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: Microwave absorbing materials refer to a class of materials that can absorb or weaken the electromagnetic wave energy
on their surface, thereby reducing electromagnetic interference. In recent years, various high-entropy ceramic absorbing materials
have emerged in the exploration of absorbing materials. These materials exhibit a better absorbing performance than
single-component materials due to their thermodynamic high-entropy effect, lattice distortion effect in structure, hysteresis
diffusion effect in kinetics, and synergistic enhancement effect of components. This review summarized recent research results on
the component design, preparation, and absorbing performance relationship of different types of high-entropy absorbing ceramics,
and analyzed the influence of high-entropy effect on its absorbing performance. In addition, this review also summarized the
corresponding scientific issues and challenges in research work and prospected the future development directions of high-entropy
absorbing ceramics.
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Table 1 Minimum reflection loss and bandwidth of high-entropy ceramic absorbing materials

RL-min Ri<-10 dB
High-entropy ceramic absorbing materials - E Reference
d/mm R -min/(min-dB™) d/mm EAB/GHz
(Tip2Vo2NbgaTag2Zrg 2).FeC 2.00 —42.80 2.0 0.44 [34]
(Ti,3Nby3Tay3),FeC 3.00 —44.40 3.0 2.48 [34]
(Tig2Zro 2Hf) 2Nby 2 Tay ,)C 1.90 —38.50 1.5 2.30 [35]
(Tig2Zr92Mo0g2Nby 2 Tag ,)C 2.50 -36.60 1.5 >5 [57]
(Sig2Tip.2Nbg2Tag 2 Vo 2)C 5.00 —34.68 1.3 2.30 [58]
(Zro 25H1o 25Nbp 25Tag 25)C 3.50 —48.86 3.5 1.89 [59]
(Cep2Y2Smg2Erg2Ybg2)Bg 2.00 —33.40 1.5 3.90 [63]
TMB,-1(TM=Zr. Tb. Ta) 2.68 —59.60 23 7.60 [65]
TMB,-3(TM=Cr. Zr. Zr. Hf. Nb. Ta) 2.63 —56.20 2.2 11.0 [65]
(Y0.2Ndg2Smyg 2Eu 2Erg 2)Be/(Y 0 2Ndo2Smg 2Eug 2Erg 2)By 1.70 —53.30 4.2 1.50 [64]
(Y0.2Ndo2Smg2Erg2Ybg2)Be/(Yo.2Ndp2Smg 2Erg 2 Ybg2)By 1.30 —43.50 4.2 1.50 [64]
(Cao2St0.,Bag 2Lag ;Pby ) TiO; 1.40 90% 1-2 [66]
(Mgo2MngFeq2C0,Nig2)Fe;04 3.50 —-35.10 2.4 7.48 [73]
(Fe, Co, Ni, Cu, Mg)CrOy 2.20 —54.50 22 3.80 [74]
(FeCoNiZn),V,0y 2.20 -36.50 2 2.77 [75]
(Fe, Co, Ni, Cu, Zn)Cr,0y 2.10 —34.60 2.1 420 [76]
(Feo.2xC00.2Nig 2Cro 2Mng2);04(x=4) 2.30 —41.60 3.0 6.10 [77]
(MnNiCuZn)o,Cop3Fe;04 5.30 -27 53 2.50 [78]
(MnNiCuZn), 7Co¢ 3Fe,O4/graphene 4.50 -16 4.5 1.10 [78]
(Tmo2Y.2Dy0..Gdo2Tby2)3S1.C, 3.40 —-11.60 34 1.70 [79]
(Tmy2Y .2P102Gd2Dy0.2)381,Co/(Tmg 2 Y .2Pro 2Gdg 2Dy0.2)203 2.90 —40.70 2.9 3.40 [79]
(Tmo2Y0.2P12Gdo 2T 2)381,Co/(Tmy 2 Y 0.2Pro 2Gdg 2Ty 2)203 2.00 —50.90 2.0 4.50 [79]
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