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NMHHOBAIIMOHHBIE 39KOJIOI'MYECKHU BE3OITACHBIE
AKYCTHYECKHUE MATEPHAJIBI VIS SAIATHI OT ITYMA
B MAHIMHOCTPOEHHUHU U CTPOUTEJIBCTBE (OB30OP)

C. H. BYXAPOB™, A. C. TYJIEMKO!, H. C. ABEJI%, A. ATEKCUEB?

MHCTUTYT MEXaHMKH METAILIONONIMMEpPHBIX cucTeM uMenu B. A. Benoro HAH Benapycu, yii. Kuposa, 32a, 246050, r. ['omens, Benapych
T ocynapcTennoe npeanpustue «Dan Ba TapakkuéT» TallKeHTCKOro rocy1apcTBEHHOIO TEXHUYECKOTO YHUBEPCUTETa UMEHH

Hcnama Kapumosa, yin. Mup3so ['onu6, 7A, 100174, r. TamkenT, Y30ekuctan

SUucTuTyT Mexanuku Bonrapckoit akanemuu Hayk, yin. Axanemuka I'. Bonuesa, 6. 4, 1113, r. Codus, Bonrapus

Lenv pabomvr — ananus Haubonee akmyanbHbIX HANPAGIEHUU 8 001ACU CO30AHUA WYMONOHUNCAIO-
WUX KOMROSUYUOHHBIX MAMEPUANIOS, UCHOTbIYEMBIX 8 MAUWUHOCIPOCHUU U CIPOUMETbHOU OMPACTU.

Obwemuposvle meHOeHYyUU CBUEMETbCMBYION O MOM, YUMo 3pdexmugHble UHHOBAYUOHHbIE Mamepua-
Jbl Q1L CHUDICEHUS CIPYKIMYPHOU 8UOpayuu u uiyma mo2ym 0vims CO30aHbl HAd OCHO8E KOMNOHEHMO8 C BbICO-
KUM NOKA3amenem Mexanuieckux nomepb 6 WUpoKom ouanasone memnepamyp u yacmom. K maxum sewe-
cmeam omHocamcs: namypaivhvle 6010kHa (HB) u pasnuunvie 6uopasiacaemvie npupooHvie TuHelHble U
PazeemesiieHnble 8blCOKOMONEKYIAPHbIE COCOUHEHUS (HAMYPATbHBIL KAYYYK, YELTI0A03d, NOTUMEPUZVIOWUECS]
CMOJIbL, Kpaxmai u 0p.), umerouue ClodiCHbil KOMRO3UYuouHwlll cocmas. HB brazodapsi céoum MHO204UCTEH-
HbIM NpeumMyuecmeam ece bonee akmusHo UCNONb3YIOMCA 8 COCMABe NOTUMEPHBIX KOMNOZUTNOE 8 PA3IUUHBIX
obnacmsx npuMeHeHusl, GbIMECHAs UCNONb30BAHUE KAK CUHMEMUYECKUX (NOJUMEPHBIX), MaK U HeopeaHuie-
CKUX 800KOH. B mo rce epems, necmomps Ha gbicokue 38yKonoznowarowue ceoticmea, ucnoavzoganue HB 6
cocmase aKyCcmuiecKux Mamepuanos umeem pao HeOOCMAMKOS, CEA3AHHBIX ¢ HUSKUM YPOBHeM (QU3UKO-
MEXAHUYECKUX C8OUCME U CIOUKOCMU K 8030€lCMEUI0 6HEWHUX (PaAKMOPOs.

B nocneonue decamunemusi onybauxosano 0oivbuiOe KOAUYECHBO HAYYHO-MEXHUYECKUX padom, OeMOH-
CIMPUPYIOWUX YCNEWHOe NPUMEHEHUe HAHOMEXHOI0UN 8 CAMbIX PA3HBIX 00AACMAX, OM MEXHUKU 00 MEeOUYUHDL.
Tpumerenue HAHOMEXHONO2UIL OMKPBIBACT BOIMOICHOCU OISl CO30AHUSL MAMEPUATO8 U KOHCIPYKYULL C YHU-
KAIbHbIMU CBOUICMEAMU, 6KIIOUAS BUOPONO2IOWAIOWUE, 36VKOUZ0IAYUOHHBIE U 36VKONOIOWAIOWUe XapaKmepu-
cmuku. Haumenee 3nauumvie pesyivmanmuvl HAHOMEXHONOSUN OOCHUSHYMbL UMEHHO 8 001ACMU aKYCIMUYECKUX
Mamepuanos. AOOuUmugHvle MexHoI02UY OMKPbIBAION HOBblE BO3MONCHOCIU NOTYYEHUs UCKYCCIMBEHHbIX CIPYK-
Myp — aKyCMu4eckux Memamamepuaios, 00ecneyusaomux panee HeOOCMUNCUMbLE XAPAKMEPUCIMUKY 36YKONO-
enowenus ¢ cpeoneyacmommom (250—1000 I'y) u nuzkouacmommuom (nusice 200 Iy) ouanazone npu omuocu-
MeNbHO HeDOMBLWON MONWUHe KOHCMpPYKYyuY. B nayunoll u mexwuueckou numepamype umeiomcs npumepbl
38YKONOTIOWAIOWUX MEMAaMAMepuanos, Peamu308aHHbiX no NpuHyuny pesoxnamopos Ienvmeonvya, Dabpu —
Ilepo, membpanubix noctomumenet, pe3OHAMOPO8 C PA3PEIHLIMU  MPYOKAMU, MemAano8epXHOCHHbIX
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CMPYKmyp, KOcepeHniHblxX noziomumeneu u ()p PaCCMOWIPEHbl npeumywecmea U nepCcnekniuesbl UCnojlb3osa-
HUs NPUHYUNUATIBHO HOBbIX UCKYCCMBEHHbIX Memda- U AYyKCEeEMU4YHblX aKYyCMU4YeCKux mamepuanoe.

KaroueBrble ciioBa: 3BYKOIIOTJIOMICHHUEC, 3BYKOU3O0JIAIUA, KOMIIO3UTLI, HATYPaJIbHbIC KOMIIOHCHTbI, HAHOHAIIOJTHUTC-
JI, AyKCETUKH, ME€TaMaTEpHUaJibl.

INNOVATIVE ECO-FRIENDLY ACOUSTIC MATERIALS FOR NOISE
PROTECTION IN MECHANICAL ENGINEERING
AND CONSTRUCTION (A REVIEW)

S.N. BUKHAROV?!, A. S. TULEIKAL N. S. ABED?, A. R. ALEXIEV?®

v, A. Belyi Metal-Polymer Research Institute of National Academy of Sciences of Belarus, Kirov St., 32a, 246050, Gomel, Belarus

2State Enterprise “Fan wa tarakkiet” of the Tashkent State Technical University named after Islam Karimov, Mirzo Golib St., 7A, 100174, Tash-
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The aim of this work is to analyze the most current trends in the field of creating noise-reducing compo-
site materials used in mechanical engineering and the construction industry.

Global trends indicate that effective innovative materials for reducing structural vibration and noise can
be created based on components with high vibration damping ratio over a wide range of temperatures and fre-
quencies These components include natural fibers (NF) and various biodegradable natural linear and branched
high-molecular compounds (natural rubber, cellulose, polymerizing resins, starch, etc.) with a complex compo-
sition. NF, due to their numerous advantages, are increasingly used in polymer composites in various fields of
application, replacing the use of both synthetic (polymer) and inorganic fibers. At the same time, despite its
high sound-absorbing properties, the use of NF in acoustic materials has a number of disadvantages associated
with an insufficient level of physical and mechanical properties and resistance to external factors.

In recent decades, a large number of scientific and technical papers have been published demonstrating
the successful application of nanotechnology in a wide range of fields, from engineering to medicine. The use
of nanotechnology opens up opportunities for creating materials and structures with unique properties, in-
cluding vibration-absorbing, sound-insulating and sound-absorbing characteristics. However, the least sig-
nificant advances in nanotechnology have been achieved in the field of acoustic materials. Additive manufac-
turing opens up new possibilities for producing artificial structures—acoustic metamaterials—that provide
previously unattainable sound absorption characteristics in the mid-frequency (250-1000 Hz) and low-
frequency (below 200 Hz) ranges within a relatively thin structure. The scientific and technical literature de-
scribes successful examples of acoustic metamaterials implemented according to the principles of Helmholtz reso-
nators, Fabry-Perot resonators, membrane absorbers, resonators with split tubes, metasurface structures, coher-
ent absorbers, etc. The advantages and prospects of using fundamentally new artificial meta- and auxetic acoustic
materials are considered.

Keywords: sound absorption, sound insulation, composites, natural components, nanofillers, auxetics, metamate-
rials.
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