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PAJUOIIOIVIOINAIOINUE MATEPUAJIBI HA OCHOBE
IHOJIUMEPHBIX KOMITO3UTOB (OB30OP)

B. A. TOJIBIAJIEY, B. M. ITATIOBAJIOB?, C. B. 30TOB?, H. C. BUHUJUKTOBA?, C.-M. UWKVY?2, 4.-0. YKY?

MHCTHTYT MEXaHUKU METaJLIONOIMMEPHBIX cucTeM uMenu B. A. Benoro HAH Benapycu, yi1. Kuposa, 32a, 246050, r. Tomens, Benapycs
onzasHCKUil HAYYHO-TeXHUYeCKHii yHuBepeuTet, Csiilia paiion Beiciero oopasosanus, 310018, r. Xanwxkoy, nposunius Wiouzss, KHP

OO0HUM U3 WUPOKO UCNONIL3YEMBIX CPEOCME Peuerst NpodiemMbl IEKMPOMASHUMHON Oe30NACHOCIU 56/~
tomes paouonoznowarowue mamepuanvt (PIIM). PIIM na ocnose nonumepHuix KOMNO3Umo8 oonaoaiom psoom
npeumMywecms no CPasHeHUuro ¢ eppumosbimi, MemaIuyecKuMu U KepamuyecKumu no2I0Mmumensimy 31eKmpo-
MACHUMHBIX B0JIH: HU3KASL MACCA U MAMEPUATOEMKOCMb, B03MONCHOCHb Pe2yIUpPO8aHUs CIMPYKMYPbL U HO2TO0-
WArOWUX/OMPAXCAIOUUX XAPAKMEPUCUK 8 ULUPOKOM OUANA30He OIUH 8O0IH, MEXHOI02UYHOCb NepepadoOmKuU.

Lenv pabomvl — ananuz 00CMOUHCME U HEOOCTNAMKO8 pa3nudnbIX 61008 PIIM na ocnoge nonumeprvix
KOMRO3UMO8, cO0epacauux no2nowarnuue 006asKu pasiuiHol npupoosl, CMpPYKmypsl U KOHYEHMpayuu.

B nacmoswem 0630pe npuseoena xnaccugpurayus PIIM no paznuunviv Kpumepusm: no mexmoiocuye-
ckomy npunyuny — coocmeenno PIIM u paduonoenowaiowue nokpuimusi (PIIII), no pabouemy ouanasomny
agppexmusnoeo delicmeusi, no cmpykmype (0OHOCLOUHbIE, MHO2OCIOUHbIE, 2PAOUCHIHbIE, KOMOUHUPOBAH-
Hble), nO Muny HAnOJIHUMEN/MAMPUYbl, NO MEXAHUIMY B3AUMOOCUCMEUs. C IEKMPOMASHUMHBIMU BOTHAMU
(pesonanchble, Hepe3oHancHble, pacceusarowue). [100pobHo obcyxcoaiomes credyiouue eudvt PIIM u PIIII:
Ha ocHo8e eppumos, npoOOSUUX U Y2IePOOHBIX HANOIHUMENEeU,; HA OCHOGe 2udpozeiell U Kpuozeiel, Ha
OCHOBE Memamamepuanos, Ha OCHOBe 2NeKMPONPOBOOHbIX noaumepos. Ilokasano, ymo KOMNO3UmMbl ¢ RHOJU-
MepHOU mampuyell, cooepicaujue Geppumol, HAHOYACMUYbL Ye1epood, Memauilos, NOIYAPOBOOHUKO8 U OK-
cu008, 0061aA0aAM BbLIPANCEHHLIMU PAOUOROLIOWAIOWUMU U IKPAHUPYIOWUMU CBOLUICMEAMU O1a200aps coye-
MAHUIO PA3TUYHBIX MEXAHUZMOG NO2NIOWieHUs: (MAacHUMHble, OJCOYIe8bl U OUINEKMpUYecKUue nOmepu).
Jlyuwue obpasyvt PIIM demoncmpupyrom MuHuMaibHble NOmepu HA OMpaxceHue — oclabieHue 3Hepeuu
CBY usnyuenus 0o munyc 60 05 npu momwyune noenomumens om 1 mm 0o 3 mm, umo coomeemcmeayem no-
2IOWEHUIO INEKMPOMALHUMHBIX 8011 Ha 99,5%.

Kurouesble ciioBa: QJICKTPOMAarHuTHas 6630HaCHOCTb, QJICKTPOMArHuTHOC MU3JTYYCHUEC, MOITIOICHUE, OCHa6HeHI/Ie,
OTPAXKECHUE, MTOJIUMEPHI, HaHO)106aBKI/I, Kpuorejm, MeraMaTepualbl.

RADIOABSORBING MATERIALS BASED ON POLYMER COMPOSITES
(REVIEW)

V. A. GOLDADEY, V. M. SHAPOVALOV!, S. V. ZOTOVY, N. S. VINIDIKTOVA?, X.-M. ZHU?, Y .-F. ZHU?

1. A. Belyi Metal-Polymer Research Institute of National Academy of Sciences of Belarus, Kirov St., 32a, 246050, Gomel, Belarus
2Zhejiang Sci-Tech University, Xiasha Higher Education Zone, 310018, Hangzhou, Zhejiang, P. R. China

One of the widely used means of solving the problem of electromagnetic safety are radio-absorbing mate-
rials (RAMs). RAMs based on polymer composites have a number of advantages compared to ferrite, metal and
ceramic absorbers of electromagnetic waves: low weight and material consumption, the ability to regulate the
structure and absorption/reflection characteristics in a wide range of wavelengths, and ease of processing.

The purpose of this review is to analyze the advantages and disadvantages of various types of RAMs based
on polymer composites containing absorbent additives of various natures, structure and concentrations.

*ABTOp, ¢ KOTOPBIM ClIeyeT BecTH nepenucky. E-mail: victor.goldade@gmail.com
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This review provides a classification of RAMs according to various criteria: by technological
principle — RAMs themselves and radio-absorbing coatings (RACs), by effective operating range, by struc-
ture (single-layer, multilayer, gradient, combined), by type of filler/matrix, by interaction mechanism with
electromagnetic waves (resonant, non-resonant, scattering). The following types of RAMs and RACs are dis-
cussed in detail: based on ferrites, conductive and carbon fillers; based on hydrogels and cryogels; based on
metamaterials; based on electrically conductive polymers. It has been shown that composites with a polymer
matrix containing ferrites, nanoparticles of carbon, metals, semiconductors, and oxides have pronounced ra-
dio-absorbing and radio-shielding properties due to a combination of various absorption mechanisms (mag-
netic, Joule and dielectric losses). The best RAMs samples demonstrate minimal reflection losses (attenua-
tion of microwave radiation energy to minus —60 dB with an absorber thickness of 1 to 3 mm), which
corresponds to 99.5% absorption of electromagnetic waves.

Keywords: electromagnetic safety, electromagnetic radiation, absorption, attenuation, reflection, polymers, nanoad-

ditives, cryogels, metamaterials.
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