NOISE Theory and Practice 102

YIK: 628.517.4. 699.842
OECD: 2.03 PU

O BJIMSHUM JJINHBI TI0JI0OCOBOTO BUOPOIIOTJIOTUTEJIS HA €ro
3P HEKTUBHOCTD

Kupnmarnkos B.10.!, Cuomsrukos B.JO.2, Oneitnnkos A.FO.3*
UT.1.1., mpodeccop,
2Unxenep 1-oit kareropun, @PIYII «KpbL1oBeKuil rocy1apcTBeHHbIH HaydHBIH IeHTDY,
SK.r.H., 101eHT,
L3Banrmitcknit rocygapersennniii Texamuecknii yansepenter « BOEHMEX»
uMm. JI.D. Verunona,
1,231 Canxr-Ilerepbypr, P®

AnHoTanusa

BeimosiHeHbl  9KCIEpUMEHTAIbHBIE WCCAEA0BAHUS BUOPOBO30OYIMMOCTH JIBYX IeMII(DPUPOBAHHBIX
TJaCTUH U3 CTaJIH. JemndupoBanre o00emX TIACTHH OCYIIECTBISAIOCh YCTAHOBKOW HA OJHY W3 WX
MMOBEPXHOCTEH BAPMAHTOB BUOPOIOTJIOTUTENST B BHUE CTATBHONW MOJIOCHI, OOJIMIIOBAHHONW MOJTUMEDPHON TIJIEHKOM
n3 nosmBuHUIanerara. llesbio HACTOsANEN PAOOTHI SABJISIIOCH IKCIIEPUMEHTAIHLHOE WCCIEIOBAHUE BIIASHUS
JITMHBI PE30HAHCHOTO MOJIOCOBOTO BUOPOIOTTIOTUTENS HA €r0 3(M(EeKTUBHOCTH MPU PA3MENIEHUU HA IIACTAHAX
C pa3MepaMu ¥ JMCCUIATHBHBIMU XapAKTEPUCTUKAMHU, TUIUYHBIMU JIJId YYACTKOB (A49€€K) Pa3jIMIHOrO PO
WHKEHEPHBIX KOHCTPYKIINM, HAXOAAIIINXCA MEXKITY WX COCETHUMU MOAKPEIIAIONIIMEI d1eMeHTamu. 3mepannch
YPOBHU BXOJHON BUOPOBO3OYIMMOCTH TIJIACTWH B WX TEOMETPUYECKOM IIEHTPE. DBIIN TOJyYeHbl 3HAUEHUST
3¢ dEeKTUBHOCTH yMeHbIlIeHnsl BUODAUHU IUIACTHH [PYIIIAMUA DPE30HAHCHBIX II0JIOCOBBIX BHUOPOIIOTJIOTUTEJIEMH
(PIIB), umeromux OJMHAKOBYIO IIUPUHY U PA3JMYHYIO JJIMHY B COCTaBe KaxKJOil IPYIIIbI, & TAKkKe Maccy OT
0,8 10 ~10% Macchl MIACTHHBI. YCTAHOBJIEHO ABJIECHHE yMEHbINECHUS 3(D(MDEKTUBHOCTH MPH yBEJINIEHNN JIJITHBI
BUOPOTOIJIOTUTENIE B CPABHEHWHM C €ro ONEHOYHBIM TPOIOJBHBIM PA3MEPOM [, TPH KOTOPOM BBIMOJIHSAETCS

yciaoBue H&CTpOﬁKH Ha 9aCTOTYy TaCUMOT'O PE30OHAHCHOTO MaKCUMYyMa.
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Abstract

Experimental studies of vibration excitability of two damped steel plates were performed. Damping of
both plates was performed by installing on one of their surfaces a vibration absorber variant in the form of a steel
strip covered with a polymer film made of polyvinyl acetate. The objective of this work was to experimentally

study the influence of length of a resonant strip vibration absorber on its efficiency when placed on plates with
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dimensions and dissipative characteristics typical for sections (cells) of various types of engineering structures
located between their adjacent reinforcing elements. The levels of input vibration excitability of the plates were
measured in their geometric center. The values of the efficiency of reducing plate vibration by resonance strip
vibration absorbers RSVA groups of the same width and different lengths in each group, as well as a mass from
0.8 to ~10% of the plate mass were obtained. The phenomenon of efficiency decrease with increasing length of
the vibration absorber in comparison with its estimated longitudinal size 1, at which the condition of tuning to
the frequency of the damped resonant maximum is fulfilled, is established.

Keywords: plate, vibration, band-pass vibration absorber, efficiency, resonant band-pass vibration

absorbers, vibration damping

Beegenue

Cozmanue ¥ NpakKTHYECKOE INPUMEHEHHe MaJaorabapUTHBIX U BBHICOKOI(PMEKTHBHBIX
CpeJcTB BUOpPOAeMIUPOBAHHUS SBJISETCA OTHUM U3 IHPHOPUTETHLIX HAIIPABICHUNA CHUKEHUS
ypoBHEIl BHOpanuum ¥ [IyMOU3JIyY€HUs IJACTUHYATBHIX U  000JOYEUHBIX KOHCTPYKIIHI
TPAHCIIOPTHBIX CPEJICTB U ODOPYAO0BAHUSA PA3INYHOTO (DYHKIIMOHAJIHHOTO HA3HAYCHUS.

OHUM U3 TAKUX CPEJICTB ABJISIOTCS PE3OHUPYIOIIHe (1aiee — Pe3OHAHCHBIE) TT0JIOCOBBIE
suOponoraorurenu (nanee — PIIB), comepKariue JUCCUNATHBHbIN CI0# MOJUMEPHOI TLIEHKH
U3 MOJUBUHUIAIECTATA, HMEIONEr0 HAMOOJbIINE TOTepH KojJebaTeIbHOl SHEepPruu cpean
CYTIECTBYIOTUX BUOpOIOrIomamux Marepuasaos |1, 2, 3, 4, 5|. Camokeromnasics moJuMepHast
ieHka pasuoBugaHoctu Takux PIIB manocures ofHONl CcTOPOHOI HA METAJINYECKYIO MOJIOCKY,
a JIpyroil MpuKJIeuBaeTcd K AeMIPpUPYIONEeil KOHCTPYKITUN.

Hns  mocruxkenust HaubOoJbIneil  3h@EKTUBHOCTH HTOAO0OHOIO0 BHOPOIOTJIOTUTEIS
HHU3IIYI0 DPEe30HAHCHYI0 4acTOTy fi €ro KojebaHuil HACTPAUBAIOT HA YaCTOTy f, IacHMOrO
PE30HAHCHOTO MAaKCUMyMa M3rHOHBIX KOJebaHuii aeMidupyeMoit KOHCTPYKITHH.

[Ipu BeimostHeHUU yeaoBud, dro januaa PIIB [ npepsimmaer ero mupuny b 6oJiee dem
B 2,5 pa3a, OLEHOYHOE 3HAYECHHE YACTOTHI fi ONpPeHessiorT, OOBIYHO IpeHeOperas BIAHSHUEM
HOJIMMEPHON 1JIEHKHM, C UCHOJIb30BaHueM (OPMYJIbl Jijid HU3IIEH PEe30HAHCHOW 4YacTOoTbl
KoJieDaHuil MOJIOCHl CO CBODOIHBIMU KPOMKAMU:

| B
fl - 3,57 W, (].)

rie B — usrubnas xecrkocrs Eh30b/12, H-m?; m - macca ejuuunpt jgyuabt phb, kr/wm,
noJ1ocku BUGpoNortoTHTe/s, | - aiuna nojgocku, M (E - mopyns Oura, H/m% h — Toamuna
OJIOCKH, M; b — MIUPUHA MOJOCKHU, M; p — IJIOTHOCTH ee MaTepuaja, Kr/m3).

B kavecTBe mpuMepa BIHSHUS, TTOJO00HO HACTPOEHHOT'O IO YaCTOTe BUOPOTIOTTIOTHTES
OMMCAHHOTO TUTIA HA BUOPAINU, HA PUCYHKe 1 TPUBEIEHbI CIIEKTPHI BXOTHON BUOPOBO30YINMOCTHI
WIACTHHBl 1npu orcyrcrBun (Kpusas 1) nm nHammuwm (kpuBasi 2) na ueit PIIB. Pasmeps
maactuasl 1 PTIB 0,52x0,38%x3-1072 M 1 0,22x0,08x1,5-1073 M coorsercTienno. [lommmepnas
minenka mMapku BIIC-2.5 mmena Tosmmuny 0,5 mm. Pasmemenne PIIB npuBesio K CHHXKEHHIO
VPOBHSI HU3IIEr0 PE30HAHCHOTO MAKCUMyMa W3THOHBIX KOJeOaHWil TJIACTHHBI € YacTOTOU
155 TI'm mpumepno Ha 30 ab. YpoBeHb CMeIIEHHOTO BHOPOIOIIOTUTENEM HA YaCTOTY
143 T'nm pe3oHaHcHOro MaKCUMyMa OKa3aJiCd MEHbIIe YPOBHSI TacUMOIO MaKCUMyMa Ha
19 nB. CooTBeTCTBYIOIIYI0 pa3HUIly yPOBHEHl pPE30HAHCHBIX MAaKCHUMyMOB B CIEKTPaxX
BHOpaIuu MmiIacTuHbl npu orcyrcTBuu m Hajuuuu PIIB 31ech u jasiee Oyaem Ha3biBaTh €ro
3P PEKTUBHOCTHIO.
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Puc. 1. Y3KOTIOJOCHBIE CIEKTPBI BXOJHO BUOPOBO3OYIMMOCTH ITACTHHBL TIpu oTcyTcTBUHA (1)
u ycraHoBke (2) PIIB, a Tak:ke npu ee o0JIHIOBKE APMUPOBAHHBIM BUGPOTIOTIOMIAIOTIIHM
noKpbiTHEM (3)

[Tpu mocrarouno Beicokoit (19 nB) upusenennoit 3hGEKTUBHOCTH yMeHbITCHUSI
YPOBHEH  PE30HAHCHOTO MaKCUMyMa  BHOpaluu  BHOPONOTJIOTHTEIEM OHU  OKA3aJIuCh
Ha 16 a1b 6osbine cOOTBETCTBYIOMUX YPOBHEH IPU MOJHON OOJHIIOBKE MOBEPXHOCTH ILJIACTUHBI
apPMUPOBAHHLIM BHOPOIOIVIOMAIONIUM ITIOKPBITHEM, HMEIOIIHM IpPH TAaKHX K€ TOJIIHHAX
CTAJTBHOIO JINCTA H IOJUMEpPHO# IIeHKH mpuMepHo B 10 pas3 6oabiryio, vem PIIB, maccy.
Bosnukaer BOIPOC O BJAULAHUU JIJIMHBI U HEU30€KHOIO IIPU ITOM WU3MEHEHUS OINEHOYHOM
yactoTnoit nactpoiiku PIIB na ero adpdexruBaocTs.

UccnenoBanne BiausHug Ha >bdexktusHocts PIIB ommcamnoro tuma ero IanmHbBI
U YXYIINIEHHS €ro YacTOTHON HaCTPOHKH, OCYIIEeCTBIAEeMOR, KaK IIPaBUIO, ONEHKO#H fi 1o
HpuBeJeHHOM hopmyJie, JIO HACTOSIIEIO BDEMEHHM HE BbIIIOJIHAIACD.

[esibio macrosiieir paboThl SABISAIOCH IKCIEPUMEHTAJIHBHOE WCCJICIOBAHUE BJIUSHUS
yKa3aHHbIX (HaKTOpoB Ha M(MEKTUBHOCTH PE30HAHCHOTO IOJOCOBOIO BUOPOIOIIOTUTE IS
IPUA €ro pasMelleHHd Ha IJIACTHHAX € pasMepaMd M JIHCCHIIATHBHBIMH XapaKTePUCTHKAMH,
TUMHIHBIME JIJIsl YYACTKOB (sI9€€K ) PA3JIHUHOTO POJIA HHIKEHEPHBIX KOHCTPYKITHM, HAXOIATIIXCS
MEXKJIy UX COCEJHUMH IOJKPEILIAIONIMMA SJIEMEHTAMU. OcHOBHOE BHUMAaHUE Y/IEIE€HO
YMEHBIIIEHUIO BHOPOMOIJIOTUTEEM YPOBHEH HU3IIEr0 PE30HAHCHOTO MAKCHUMYMa B CHEKTpE
BHOpaIuy ILIACTHH, HA YacTOTE€ KOTOPOTO B OOJBIIMHCTBE CJIYYAeB BO3HUKAIOT HAUOOJIBIIHE
YPOBHHU HX IIIYMOH3JIYICHHSI.

1. DKcomepuMeHTAJbHBIE CPEICTBA

Pabora BeINOIHAIACH ¢ MCIOJIH30BAHUEM JIBYX JAeMI(PUPYyEMbIX ILJIACTUH W3 CTaIN C
pasmepamu B mwiane 0,5x0,5 M u 0,52x0,38 M. llepBag gBsgIach KPBHIIIKON# MaaorabapuTHOrO
KozKyXa BbicoTOH 0,3 M 1 uMesa Toamuny 1072 M. Bropag, Tommunoit 3¥1072 M, kpenuiach
M0 KPOMKAM K MOHTaXKHO# paMKe W3 IIBELIEPOB.

JlemndupoBanne o00enx ILUIACTUH OCYIIECTB/ISAJIOCh YCTAHOBKOW Ha OJHY HW3 WX
MOBEPXHOCTEHl BapHMAHTOB BHUOPOIMOIJIOTUTENST B BHUIAE CTAJIbHON TOJ0CHI, OOJUIOBAHHOM
MOJIMMEPHOH UIeHKOM W3 nosimBuHMIaneTara. | eomerpudeckuii mentp (['1l) Bcex BapmanTOB
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PIIB pacnonarasics wax [l jgemidupyemoit  miactusbl, a HauOOJILIIUNE — pa3Mep
BubpororsoTuTe el ObLI MapaJsieseH ee JINHHBIM KPOMKaM.

Ha BHemmHe#t mOBepXHOCTH KPBIMKH KOXKyXa ITOCJIeI0BaTeJbHO pasMemananck PLIB ¢
nosocamn toimunoit 0,5%107% M ¢ makcumasbHo# JumHOM 0,26 u 0,5 M. Illupuna mosoc
cooTBeTCcTBeHHO paBHsaIach 0,04 u 0,09 M.

CpencrBom  BuOpogeMnbUpOBaHNs IUIACTUHBI HA MOHTAYKHONH pPaMKe, WMEIOIIIM
Haubospmyio aauny 0,5 M, gBisaach OOJHUIIOBAHHAS TOJUMEPHON ILJIEHKON CTaJbHAA I0JIOCA,
c mupuno# 0,08 M u TomuHONH 1,5 MM.

Bo Bcex ciyudasx ObLIa HCIOAL30BaHa Itenka Mapku BIIC-2,5 toamunoit 0,5%1073 a,
UMEIOTIAasd MaKCUMaJIbHbIH KO3ddurnment subponorornienusd 1 = 1-3 B auana3one TeMIieparyp
npumepuo ot 10 o0 30°C. Uccaenopanne 3¢hHeKTUBHOCTH OMUCAHHBIX CPEJICTB MTPOU3BOINIOCH
IpU KOMHATHOM TeMIepaType.

Kpome Bubpomormorureneii B BuIe OOIUIOBAHHBIX ILIEHKOH IIOJOC € YKa3aHHON
HaubosIbIIell  JIIMHONW  OBbLIM  HMCHBITAHLI AHAJOTMYHO PACIOJOXKEHHBbIE Ha  ILJACTHHAX
BHOPOTIOTJIOTUTEIN  MEHBIIEll JJINHBI, CO3/aBaeMble TOCJeJ0BATEbHBIM CHMMETPUYHBIM
o0pe3aHreM YYaCTKOB y KOPOTKHX KPOMOK HMCIIBITAHHBIX BHOPONOTJIOTHTE/EH, HUMEIOIIHX
OOOIBIIYIO JIJIAHY.

Ha ocnose BuGponorsiorureseii ¢ manbosbieit anuuoit 0,26 m; 0,5 M (b = 0,09 Mm u h =
=0,5%102 M) u 0,5 M (b= 0,08 m u b = 1,5%1073 M) ObLiu U3roTOB/ICHBI U HCTBITAHb 8, 13 1 9
Mmenee rabaputubix PIIB coorBercTBenno. B kaxkaoit u3 coorBercTrytonux rpymn PIIB umencs
[IOJIOCOBO# BHOPOIIOIIOTHTEIb C JAJAUHONU, IPKU KOTOPOM OIEeHOYHOe 3HAUYeHUe HU3IIeH IacTOTHI
KoJIeDaHMil ero IOJIOCKU PaBHSIOCH U3MEPEHHOMY 3HAYEHHWIO HHU3IIEeH YacTOThl fi; U3TUOHBIX
KoJieDauuil jiemMiudupyemMoi 1J1aCcTUHbI.

N3mepenns Bubparuu npu OTCYTCTBUU U HAJUYUU BUOPOIOTJIOTUTE/ICH BHITIOJIHSIUCH
IPU COCPEIOTOYECHHOM BO3OY:KJICHUH ILTACTUH MUHAATIOPHBIM BHOpoMosioTKoM. g ynapa 1o
IJIACTHHE KOXKYXa M pa3Mellenus Ha Heil BuOpomarduka B 30He ['Ll PIIB umenocsh kBagapaTnoe
OTBepcTHe co cTopoHOi ~1,5 cM. MecTo ymapa m pasMelnieHus BUOPOJATUYMKA HA ILJIACTHHE,
YCTAHOBJIEHHO# HA MOHTayKHON pamKe, HaxoujIoch Ha cBoOOHOI or PIIB cropowne.

Nsmepsiinch ypOBHEM BXOJHON BHOPOBO3OYAMMOCTH TJIACTUH B UX TEOMETPUYECKOM
nenrpe. llox BxomHoit BEOPOBO3OYIUMOCTDBIO TIOJAPA3YMEBACTCS BEJIUIHHA,

A/F =20lg(AFy/aF), nb, (2)

e A — ypoBenb BuOpoyckopenusi B TOUYKe BO30yxmenwmsi, [, cmwrmoit F, H; «
noporoeblit ypoenb suGpoyckopenust, 1075 m/c% Fy = 1 H.

CornacHo pacuery, II0 paHee INIPHUBEJCHHOW (opMysae JIHHA OOOUX YaCTOTHO
HACTPOEHHBIX Ha HU3IIYIO PE30HAHCHYIO dacToTy aemidupyembix mractun PIIB ¢ Tommuaoit

coorBeTcTBeHHO 0,5 W 1,0 MM dBjdgercsd NPAKTUYECKH OJIMHAKOBONW M PaBHSIETCS NPUMEPHO
0,22 M.

2. Pe3yabTaThl n3MepeHmTit

ObpaTuMcst K PHCYHKY 2, Ha KOTOPOM IPHUBEIEHBI 3aBHCHMOCTH OT jymHbl PIIB
YPOBHell HU3IMEro Pe30HAHCHOTO MAaKCHMyMa IJIACTHHBI — KPBIMKE Kokyxa (fi; &~ 50 T'm).
Kpussie 1 u 2 coorsercTByior rpymmnam PIIB ¢ pasmepaym or 10¥1072 g0 26*1072 M u or
10*1072 1o 50*10~2 M COOTBETCTBEHHO.

[MocaemoBarenbroe ymenbinenue jgiua PIIB mupunoii 0,04 m o1 [ = 0,26 M (kpuasi 1)
NPUBEIO K yBeJuIeHu0 3(HPEeKTUBHOCTU TIpU OOJIBITHHCTBE €10 Pa3MepOB, MCKII0YAs JJTHHBI
0,18 u 0,1 M. TIpwm meppoit mawre (0,18 M) ypoBeHb racHMOro pe3oHaHCHOTO Makcumyma A/F
IUIACTUHBL OKa3ascs TakuM ke (150 1B), kak npu naxox nennu #a miactune PIIB ¢ nanbosbreit
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Pmc. 2. Yposuu BXoAHO# BHOPOBO30YIMMOCTH ILTACTHHEI ¢ BHOPOMOTIOTUTEISIME IIIHPIHOI
0,04 M (1) u 0,09 M (2) pazau4HOil AJIHHEL

ucxonHoit pumHoil (0,26 M), a npu Bropoii (0,1 M) — Ha 3 AB Goubie 5TOTO yPOBHS W HPUMEPHO
TaKUM K€, KaK IPU OTCYTCTBUU Ha ILIACTUHE BUOPOIOTIOTUTEIA.

Boruucienna mokazasiu, 4ro B jguanaszonax aawH PIIB ot 0,26 1o 0,18 m u ot 0,18
1o 0,1 M HaXoAATCSA 3HAUEHUS | BUOPOTOIIOTHTE el ¢ ONEHOYHBIME BeJIMIMHAMHU PE30HAHCHOM
4AaCTOThl M3TMOHBIX KOJIeOAHUN MOJOCKH W CJABUI'OBBIX KOJICOAHUI IIOJIUMEPHON ILJIEHKH
COOTBETCTBEHHO. 'TaK, IpPH OPHEHTHPOBOYHBIX 3HadeHnsx Moxyida yapyroctu 10° ITa < E <
< 2:10° Tla u mwiaornocru p = 1600 kr/m® nojmBuHWIANETaTa CKOPOCTH PACIPOCTPAHEHUS
B HeM BOJIH cIBHra ¢ =~ +/FE/3p Haxomurcs B jnuanasode 3uadenuii or 14,4 no 20,5 m/c,
a IOJIOBHHA, JIHHBI CABUTOBOM BOJIHEBI B ITenke — oT 0,13 mo 0,18 M.

CpasuuresbHo HE3Kast (3-7 1B) addekTuBHOCTH OnmcanHoil (YCJIOBHO HEPBOii) TPy b
PIIB obycaoBnena mx Majoil Maccoii, cocrapiaaiomein ne 6onee 3% maccwl aemmdupyemoit
NJIACTUHBI — KPBIITKA KOXKYyXa.

Otmerum, uro qimuna PIIB nepBoit rpynnel mpeBbilasa ux MUPHHY He MeHee YeM B 2,5
pa3a. B cBga3u ¢ 3TuM, UX apMUPYIOUIUA 3JEMEHT SBJISICH [OJIOCOU, YTO MO3BOJILAI0 CUUTATD
orneHouHoe 3Hauenne aauHbl (0,22 M) PIIB, HacTpOeHHOrO Ha YaCTOTY TaCHMOrO PE30HAHCHOIO
MaKCUMyMa, JieMIpUPYyeMOil TIJIACTHHBI, JIOCTATOYHO JTOCTOBEPHBIM.

[upuna PIIB BTopoii rpynmsl, UCHOJIH30BAHHBIX I AeMIPUPOBAHUS ILJIACTUHBI —
KPbIIIKK KOXKYXa PaBHsIach 9 ¢M u orHoumenue [ /b > 2,5 BbIIOJIHSIIOCH B LIPEIe/ax 3HAYCHUIT
ayunet [ ot 0,5 10 ~0,22 M.

Bubpormoriaoruress Hanbosbineii Anuabl (I, = 0,5 M) ¢ OTHOCHTENIBHON Maccoil
@ = 5,6% HecMOTpsA Ha TO, YTO ero HM3IIas PE30HAHCHAs YacTOTa ObLIA MEHbINE YaCTOTHI
racuMOT0 PE30HAHCHOTO MAKCUMyMa ILTACTHHBI 0ojiee 4eM B 5 pa3, YMEHBIIWI yPOBEHH
pe30HaHCHOTO Makcumyma Ha 7 ab.

ddbdextusnocts PIIB mpmunoit 0,45 n 0,4 M oka3ajgach TPAKTHIECKH TAKOW Ke, KaK
y BHUOPOIOTJIOTUTEJIsI ¢ HAWOOJIbIIell UIMHON, a JajbHelilllee yMeHbIIeHWe TIHHBL 10 0,28 M
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u maccol PIIB npusesio k camzkenuio ero sabdexrusaocru 1o ~5 aB. (Onenodnoe 3Hauenue
pesonancHoit wactorel f; PIIB ¢ ykazanuoii miauHoil cocrapiser ~34 I'n).

Jabueiimee yMenblnenue Aauibl [ g0 0,15 M M COOTBETCTBYIONMIMIT POCT YaCTOTHI
Bubpomormorurens 10 ~110 I'm mpuBenrnm K JI0CTATOYHO CJAOXKHOW 3aBUCHMOCTH  €I0
3pPEKTUBHOCTH OT YKa3aHHBIX MapaMeTpoB. B yKa3zaHHOM Jauama3oHe WX W3MEHEHUs
ObLIn OOHApPY2KEHBI TPHU pas3Mepa [ ¢ gocTaTovHO BbICOKOH addertuBHOCTHIO PIIB o1 11 110
15 nB. Ee cpennee 3navenne (13 1B) 6o 3aperncrpuposano npu jgiauHe PTIB [ = 0,22 w,
COOTBETCTBYIOINIEH ITPOJOJIBHOMY pa3Mepy BUOPOIOIIOTUTENA C 4acTOTO# fi, paBHOU dacToTe
fp TACHMOTr0 Pe30HAHCHOI'O MaKCUMyMa KOJIeOaHHH IIJIACTHHBI.

JIBa kpaiinux 3HadeHus 3POEKTUBHOCTH C BLICOKOH BEPOSATHOCTBHIO COOTBETCTBOBAJIU
pa3mepaM BHUODPONOIJIOTHTEMEH € PE30HAHCHBIM $BJICHUEM B apMUDPYIOIEM 3JIeMEHTe,
KOJIEOJTIONEMCST  COBMECTHO € TIOJIMMEPHOM  TIJIEHKOIA. [Ipn MuHEUMATBLHON  jIJIHHE
BuOponoraoturess [ = 0,1 M ero apdekTHBHOCTL OKa3agach paBHOR MpuMepHO 3 1B.

[IpuBejiennble paHee pPe3y/ibTraTbl IOJyYEHbl LPU yjapaXx BUOPOMOJIOTKOM 110 TOMH
HOBEPXHOCTH ILJIACTUHBI, HA KOTOPOH pasMeliajinch BUOPONOTIOTUTE/TH.

DKcrepuMeHTaabHbIe HccaeaoBannd dbdexkrusnoctu PIIB npu ynapax mo cBobomHoi
OT HHUX IIOBEPXHOCTH BBIIOJHSIUCH, KaK VKa3bIBaJOCh, € HCIOJb30BAHUEM ILIACTHHBI C
pasmepamu B miaxe 0,52x0,38 M, umeromieit Tommmny 3 * 1072 M. Husmasg pezonancHas
4acTOTa U3rnOHBIX KoJjiebanuil maacTunbl paBusiach 149 ['m.

M3mepennst BxogHON BUOpOBO3OYIMMOCTH A/F TMIACTHHBI TPU HAXOXKJIEHUH Ha Heil
KazKJIOr0 M3 JIECATH UCIBITAHHBIX BHOPOIOIIOTUTE el TPOBOAMIMCH B YeThIpeX Toukax. OmgHa
U3 HUX HAXOJU/IACH B F€OMETPUYECKOM IEHTPE, a JIPYTHe — Ha OJUHAKOBOM paccToduuu or ['L
JI0 KOPOTKOH ¥ JIIMHHON KPOMOK, & TaKKe JI0 OJHOI0 U3 YIJIOB IIacTuHbl. OT/indne BeJMINH
3P HEKTUBHOCTH, TMOJYYEHHBIX B PAa3HBIX TOYKAX, OT UX CPEJIHETr0 3HAYEHUS HE MPEBBICUIO
2 1b.

Ha pucynke 3 mnpuBemeHa THIIOBas 3aBUCUMOCTH I(P@MEKTUBHOCTH YMEHbIICHU
BHOpAIUN IJIACTHHBI OT JJIUHBI BUOPOIOIJIOTHTEIEH, MOJIYUeHHAs 0 Pe3yaIbTaTaM U3MepeHHs
A/F B ee reOMeTPHYIECKOM IEHTDE.

Ob6pammasich K puCyHKY 3, BUINM, 9TO B 3HAUNTETLHOM ananasone aaua PIIB ot 0,22
10 0,45 M U OIEHOYHBIX PE3OHAHCHBIX YacToT Kojebanwmii mosoc PIIB or ~150 mo ~38 't
ux 3pPEKTUBHOCTD SABJETCS MPAKTUIECKN OJUHAKOBON U cocTtapiser ~18 nb. Haxoxmenue
pasmepa [ = 0,22 M, 1pu KOTOpoM [ /X f, Ha HU3IIE I'PaHUIe JUAlla30Ha YKA3aHHBIX 3HAYCHUIT
D¢ obycioBI€HO, BUANMO, HHBIM, YeM mpu ucnbitanuax PIIB Bropoit rpymnmsl, Bausauem Ha
BHOPAIMOHHBIE TPOIECCHl BOJTHOBBIX sIBJIEHUIT B moanMepHOi mieHke. [Ipu Gosbimeii (0,5 wm)
u MeHbIux 4eM [ = 0,22 M mymHax PIIB nabuomaercs poct u cumkenue 3(HpQPeKTUBHOCTH 10
MaKCHMaJIbHOTO W HaWMeEHBITero 3HadeHuii mpuMmepHo 22 u 13 a1b.

I[Tomumo wu3mepenuit BxoJHONH BUOPOBO3OYIUMOCTH ILIACTHHBI IIPU OTCYTCTBUU U
najuann wHa Heit PIIB Tperbeii rpymnmbl ObLIM BBIMOJHEHBl W3MEPEHUS BO3HUKAIONIUX IPH
BHOpaIuu ypoBHeil 3BYKOBOIO jgaBjeHus. MHKPOMOH HAXOJUICA Ha PacCTOAHUH 1 M OT
IJIACTHHBI Ha HOPMAaJMd K ee He BO30V:KJIaeMOH BHOPOMOJOTKOM HMOBEPXHOCTH, IIPOBEICHHOM
u3 reoMmerpudeckoro mentpa. Ilpum Bcex PIIB addekTuBHOCTL yMeHBIIEHHS UMH YpPOBHEi
3BYKOBOI'O JIaBJIEHUS OTJIMYajach OT 3(PEPEKTUBHOCTH YMEHbBINEHUs YPOBHEH BXOHOIM
BHOpPOBO3OyIMMOCTH He 0ojiee, YeM Ha OOBIYHYIO IOT'PEITHOCTh aKYCTUYECKUX H3MEepeHUil
nopgaaka 1-2 nb.
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Puc. 3. 9P dekTuBHOCTD YMEHbIIEHNsST BXOAHONR BUOPOBO30YIMMOCTH IIJIACTUHDBI
BUOPOIIOTIOTHTEIIMI PA3HOMN JIJTHHBI

3akJ/JrouyeHune

K ocHoBHBIM pe3ysibTaTam padOTHl OTHECEM CJIeTYIONTNe:

— TpuBeeHbl 3HaYeHUsd IPGHEKTUBHOCTU yMEHBIICHUS BUOPAIMYU ILJIACTUH TPYIHAMU
PIIB, umeronux oluHAKOBYIO MIUPUHY ¥ PA3IUYHYIO JIJIMHY B COCTABE KK ION I'PYIIIIHI, 8 TAKKe
maccy ot 0,8 10 ~10% Macchl IacTUHbL;

— YCTAHOBJEHO, YTO YBeJUYEHUEe JIMHBI BUOPOMOTJIOTUTEN B CPABHEHUU C €ro
OIICHOYHBIM TPOJIOJLHLIM pa3MepoM |, Npu KOTOPOM BBINOJHSAETCS YCJIOBHE HACTPOWKH HA
YaCTOTY TaCUMOr0 PE30HAHCHOTO MAKCUMyMa, MOYKEeT MPUBECTH KaK K YMEHBIIEHUIO €ero
sdderTuBHOCTH (PUCYHOK 2) M3-3a YXY/IIEHHS ero YacTOTHON HACTPOWKM, TAK M K €€ POCTY
IIpU He MeHee YeM IMPUMEPHO JIBYXKPATHOM YBEJIUIEHUH €ro JITHHBI U MaCChl (PUCYHOK 3);

— II0Ka3aHO, 4YTO YMEHbIIEHUE JJIMHbI UCHBITAHHBIX BUOpoLOrioTHTEe/Iel HoJiee yeMm B
1,5-2,0 pa3a B cpaBHEHUU C JJIUHOI [ TPUBOAUT K PE3KOMY YMEHBIIEHUIO UX 3DHEKTUBHOCTH;

— TOJIyYeHa HeCKOJIBKO 00mbinad 3hdeKTUBHOCTh UMEIONTUX TPUMEPHO OJTMHAKOBBIE
pasMepbl BUOPOMOIJIOTHTE e TPU WX HAXOXKIEHUU Ha HeBO30YKIaeMoil BHOPOMOJIOTKOM
MOBEPXHOCTH;

— nokazano majoe oraunune d¢gdekrunoctu PIIB mo ymenbirenuio nMu ypoBHEH Kak
BUOpAIAN, TaK U IIYMOW3IYYeHUs ILIACTHHBIL.
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