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MpeancnoBue

1 NOArOTOBNEH ABTOHOMHOI HEKOMMEpPYECKOWN opraHnsaumnein « HayyHo-TeXHUYECKUA LLeHTp cepTu-
dukauum anekTpoobopyaosarHusy «MCIM» (AHO «HTLICS «MC3MM») Ha ocHoBe cobcTBEHHOIO NepesoAa Ha
PYCCKMI1 A3bIK aHrMOA3bIMHOW BEpCUM MeXayHapoAHOro cTaHgapTa, ykasaHHOro B nyHKTe 4

2 BHECEH TexHudveckum komuteToM no ctaHaaptam TK 452 «besonacHocTb ayamo-, BUAeo-, anekT-
poHHoI annapatypbl, 060pyaoBaHUsa MHPOPMaLMOHHBIX TEXHOMOMMIA U TeNeKOMMYHUKaLMoOHHOro obopyao-
BaHUA»

3 YTBEPXAEH W BBEAEH B JJEVNCTBUE lMNpukasom deaepansHOro areHTCTBa Mo TEXHUYECKOMY
perynuposaHuio n MetTponorm ot 1 Hoabpsa 2016 r. Ne 1550-cT

4 HacToswuin ctaHaapT naeHTUdeH MexayHapoaHomy ctaHaapty MOK 62459:2010 «O6opyaosaHue
3BYKOBbIX cucTeM. OnekTpoakycTudyeckue npeobpasosatenn. WamepeHve noABECHBIX 4YacTen»
(IEC 62459:2010 «Sound system equipment—Electroacoustical transducers — Measurement of suspension
parts», IDT), Bkrtoyasi nonpasky IEC 62459:2010/Cor 1:2015.

MonpaBska K ykazaHHOMY MeXayHapoAHOMY CTaHAapTY, NPUHATas nocne ero odbuuuansHon nyénukaumm
BHeCeHa B TEKCT HACTOSALLEero ctaHgapTa U BblgerneHa ABOMHOW BepTUKaNbHOM NMHUER, pacnonoXeHHOW Ha
MonsiX OT COOTBETCTBYHOLLEro TekcTa, a 0603HaveHe 1 rof NPUHATUS NONpaBKkK NpuBedeHbl B ckobkax nocne
COOTBETCTBYIOLLEro TeKCTa (B NPUMeYaHun K TeKCTY).

Mpun NprMeHeHNn HacTosLero cTaHgapTa PeKOMeHAYEeTCS UCMOb30BaTh BMECTO CChINIOYHBIX MexXay-
HapPOAHBIX CTAaH4APTOB COOTBETCTRYOLME UM HaLMOHanbHble cTaHAapThl Poccuickon deaepaumun, ceeaeHns
0 KOTOPbIX NpMBEAEeHbI B 4ONOMHUTENLHOM NpuioxeHu JA

5 BBEJEH BIMEPBbIE

lMpasuna npumeHeHuUs1 HacmosiWeao cmarHlapma ycmaHosneHbi 8 cmamee 26 ®edeparnbHo20 3aKOHa
om 29 uroHs1 2015 2. Ne 162-®83 «O cmaHOapmu3saluu 8 Pocculickol ®edepayuu». MHgpopmauyust ob usmere-
HUSIX K HacmosiuemMy cmaHdapmy rny6riukyemcsi 8 exxe200HOM (110 COCMOosiHUK Ha 1 siHeaps mekyujezo 200a)
UHGhopMayUOHHOM yKkasamene «HayuoHarbHble cmaHOapmbly, a oguyuanbHbIl mekem UsMeHeHud unonpa-
80K — 8 EXXeMECSIYHOM UHGbopMayUOHHOM yKazamene «HauyuoHanbHble cmaHdapmel». B ciiyyae nepecmom-
pa (3ameHbl) unu OMMEHbl Hacmosiweao cmaHOapma coomeemcmayiowee ysedomieHue 6ydem
onybnukosaHo & briuxaliliemM 8bIfTyCKe eXeMeCs4YHo20 UHOPMaUUOHHO20 yKkazamensa «HauyuoHanbHble
cmaHOapmely. Coomeemcmayiowiasi UHhopMayusi, ysedoMieHUe U meKcmbl pasMewaromcs makxe 8
UHgbopMatUuoHHoOU cucmeme obLyezo ronb3osaHust — Ha ohuluansHoM calime ®edeparnbHo20 azeHmemea
10 MEXHUYECKOMY pe2yiuposaHuro U Memporoeauu 8 cemu ViumepHem (www.gost.ru)

© CtaHpapTtuHgopmM, 2016

HacTosiuuii ctaHgapT He MOXeET BbITb NMOMHOCTLIO UM YAaCTUYHO BOCNPOU3BeeH, TUPaXKMPOBaH 1 pac-
npocTpaHeH B kayecTBe oduLmansHoro usaaHus 6es paspelweHus deaepansHOro areHTCTBa rno TeXHUYeCKo-
MY perynmpoBaHmio U MeTPOSIorum
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O6Lwume nonoxeHus

1) MexayHapoaHasa anekTpoTexHudeckas komuccusa (MIK) asnseTtca mexayHapoaHoW opraHusaumnei
no ctangapTusauum, obbeauHsaoWeRn Bce HaLMOHamnbHbIe 3M1eKTPOTEXHUYECKNE KOMUTETbI (HaLMoHamnbHble
komuteTbl MOK). 3agavya MK — npoasukeHne mexayHapoaHOro coTpyaHNYeCcTBa BO BCEX BOMpPOCaX, kKacato-
LMXCA cTaHdapT13aumm B 06nact aNeKTpOTEXHUKM 1 3N1EKTPOHMKN. Pe3ynbTaToM 3Tol paboTsl 1 B AoNOSHe-
Hue Kk gpyron gesitensHocT MK siBnsieTca U3gaHue MexayHapogHblX cTaHAapToB, TEXHUYecKux TpebosaHui,
TEXHUYECKNX OTUYETOB, NyBNNYHO AOCTYMHbIX TeXHUYecknx TpebosaHuii (PAS) 1 pykoBoACTB (B AanbHenweM
nmeHyemsbIx «nybnukaumm M3K»). Mx nogrotoeka nopydeHa TexHudyeckum kommtetam. Iioboi HaunoHanbHbIA
komuTeT MK, 3aMHTepecoBaHHbIN B 06beKTe paccMOTPEHUS, C KOTOPbIM UMeeT Aeno, MOXeT y4acTBoBaTh B
npeasapuTenbHon pabote. MexayHapoaHele, MpaBUTENbCTBEHHbIE U HEMPaBUTENIbCTBEHHbIE OpraHnsaLmu,
coTpydHuyaowme ¢ MOK, Takke npuHMMaloT yvacTve B 3Tol nogrotoke. MOK 6nunsko coTpygHudaeT ¢
MexgyHapoaHow opraHusaumeii no ctangaptusaumn (MCO) B coOOTBETCTBUM C YCMIOBUSMUA, OnpeaeneHHbIMU
cornalweHnemM Mexay 3TMMu ABYMS opraHn3aunsiMu,

2) B dopManbHbIX pelleHnsix nnu cornaweHunsax MOK BbipakeHO NONoXKUTeNbHOE pelleHne TexHu4ec-
KWUX BOMPOCOB, NMPaKTU4YECKN KOHCEHCYC Ha MeXayHapoaHOM YPOBHe B COOTBETCTBYIOLLMX 0BnacTaX, Tak kak B
cocTaBe KaXxgoro TexHU4eCckoro KomuTeTa ecTb NpeacTaBUTENU OT HauMoHanbHbIX kKoMuTeToB MOK.

3) My6nukauun M3K npuHumatoTcs HauuMoHansHeIMU komuTeTaMu MOK B kadecTBe pekomeHaaLuiA.
MpuUnoxeHbl MakcManbHble YCUnus A4S Toro, YTobbl rapaHTUpoBaTh NpaBUbHOCTbL TEXHUYECKOTO cogepka-
HWsa nybnukaunin MOK, ogHako M3K He MOXeT oTBevaTb 3a Nopsaok UX UCMONb30BaHUSA UMW 3a HeBepHoe
TONKOBaHWE KOHEYHbIM MoMb3oBaTENEM.

4) B uenax cogenctsus MexayHapogHoON rapmMoHMsaumnm, HauroHansHble komntetTbl MOK o6ssytoTes
npuMeHaTb Ny6nukaumMm MK B nx HaLMOHaNbHEIX U perMoHanbHbIX NyGnmMkaumnax ¢ MakcumanbHOM cTeneHbo
NpuBnunxeHUs K ucxogHeiM. Jiobble pacxoxaeHns mexay noboi nybnukaunen MIK n cootBeTCTBYIOWEN
HaLMoHanbHON Unn pernoHansHom NnybnukaLmeit gomkHo ObiTb YeTKo 0603Ha4YeHo B nocneaHen.

5) MOK He ycTaHaBnuBaeT npouegypbl MapKMpOBKA 3HakoM odobpeHus n He BepeT Ha cebs oTBeT-
CTBEHHOCTb 3a Mtoboe obopyaoBaHue, 0 KOTOPOM 3aABISAOT, YTO OHO COOTBETCTBYET ny6nukaunn MOK.

6) Bce nonb3oBaTenu 4okHbI BbITh YBEPEHbI, YTO OHU UCTIONL3YIOT NocneaHee usaaHue atomn nyénu-
KaLuuu.

7) MGK unu ero avpekropa, cnyxawme Unu areHTbl, BKoyasi oTAeNbHbIX 3KCMEePTOB U YIEHOB ero
TexHNn4ecKUx KOMUTETOB N HaLMOHamNbHbIX KoMUTeTOB MOK, He HecyT HUKaKO OTBE TCTBEHHOCTU 3@ NPUYMHEH-
Hble TerecHbIe NOBPEeXAEHUs, MaTepuanbHbIA yepb unu apyroe nospexaeHue noboin npupoabl Boobue, kak
npsiMoe Tak 1 KOCBEHHOe, UMK 3a 3aTparThl (BKMoYas opuaguydeckie cbopbl) n pacxodbl, npouctekarowme U3
ncnonb3oBaHus ny6nukauum MIK, unu ee pasaenos, unu nto6oi apyroi nyénukauum MIK.

8) CnepyeT o6paTuTb BHUMaHWEe HA HOPMATUBHbLIE CCbISIKW, YKa3aHHblE B HacTOsIlLeM cTaHpapTe.
Wcnonb3oBaHWe CCLINOYHBIX MEXAYHapOAHbIX CTaHAApPTOB sBNsieTc obsizaTeNbHbIM ANS NPaBUITbHOTO
NpUMeHEeHNst HACTOsALLEero cCTaHaapTa.

9) CnepyeT 06paTuUTb BHUMAHMWE HA TO, YTO UMEETCH BEPOSITHOCTb TOTO, YTO HEKOTOPLIE U3 3IEMEHTOB
HacTosILLero ctTaHaapTa HeCyT OTBETCTBEHHOCTb 3a uaeHTU(MKaLmMIo NMIOObIX TaKMX MaTEeHTHLIX Npas.

M3K 62459 noarotoBneH TexHudecknum kommtetoM 100 MOK «Ayano-, BUaeo- u MynbTuMeauiAHbIe cuUc-
TeMbl M 0bopyaoBaHue».

Hacrosiee nepsoe u3gaHue oTMeHsieT U 3ameHsieT AokyMmeHT IEC/PAS 62459, onybnukoBaHHbIA B
2006 r. CtaHgapT siBNAeTCA TEXHUYECKUM nepecMoTpoM. OCHOBHbIE U3MEeHeHUs! NpuBeAeHbl HUxke:

- ONnUCcaHus MeToA0B U3MepPEHUs! NpUBEAEHbI B COOTBETCTBUE C COBPEMEHHBIM YPOBHEM TEXHOIOTUN;
[obaeneHbl pasgensic 5no 13;

- npunoxeHue A «Hopmbl U NpaBuna» MHTErPUPOBaHO B OCHOBHYIO YacTb CTaHAapTa,;
- NpousBeaeH NONHbIA NepecMoTp BCEro Tekcra.
TeKkcT HacTosAWero cTaHAapTa OCHOBaH Ha CrieAyoLWmMxX A0KYMeHTax:

OkoHYaTenbHbIN NPOEKT MEXAYHAPOAHOrO cTaHaapTa OT4eT 0 ronocoBaHnn
100/1625/FDIS 100/1648/RVD

MonHyto nHopmaLmio 0 ronocoBaHUM No oA06PeHNIo HacToALLEro cTaHaapTa MOXHO HalTU B oTYeTe O
ronocoBaHuu, ykasaHHOM B NpUBeeHHOM Bhillie Tabnue.

v
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HacTtoswasn nybnukauus paspaboTtaHa B cooTBeTcTBUM ¢ Jupektusamn NCO/MIK, yacTb 2.

KoMuTeT npuHan pelleHue, 4To codepXkaHue HacTosIWEro ctaHaapTa octaHetca 6es usmeHeHuin ao
KOHe4HO JaThkl coxpaHeHus, ykazaHHoh Ha cante MOK ¢ agpecowm http://webstore.iec.ch, B gaHHbIX, kacaio-
LLIMXCH KOHKpEeTHOro cTaHaapTa. Ha a1o Bpemsi ctangapT 6yaerT:

- MOATBEpPXAEH 3aHOBO;
aHHYNMPOBaH;
3aMeHeH NepecMoTPEHHbIM U3daHuem; unm
N3MEHEeH.
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BBeneHune

XapaKkTepucTUKM1 NOABECHbIX YacTen, TakNX Kak LeHTpUpyoLme wanbel (cnanaepbl) M Oronosku (noase-
Cbl), CyLLECTBEHHO BMUSIIOT HA KOHEYHOE KavecTBO 3BYKOBOFO cCUrHamna rpoMmkorosoputens. B Hactoswem
cTaHgapTe onpegeneHbl METOAbI M3MePEHUSA U NapamMeTpbl, HeobxoauMMble AN pa3paboTku u obecneveHns
N3roTOBUTENAMM KauecTBa NOABECHbBIX YACTeN rpPOMKOroBOpUTENen.

[ns namepeHns NnoaBecHbIX YacTeln Npu Mmanbix 1 60MbLIMX aMNNMTYAax curHanos paspaboTaHbl cTaTu-
yeckue 1 guHaMmudeckre metogbl. B cuny ynpyronnactnyeckmx/Ba3koynpyrux CBOMCTB CYCNEH3NOHHbIX MaTe-
pruanoB (BOMOKHWCTOro mMaTepuana, Kaydyyka/pesuHbl, neHoMaTepuana, bymaru) pesynbTaTel M3MepeHuit
3aBUWCHAT OT YCMOBUIN U3MEPEHUIA, U Pe3ynbTaThl, NONyYeHHbIe PasHbIMU MeTo4aMN, CpaBHNBaTL 6eCcCMbICTeH-
Ho. Hanpumep, XxapakTepucTukn, N3MepsieMble ¢ UCTNONb30BaHUEM CTaTUMECKOro MeToaa, CUINTbHO MEHSAOTCS B
3aBNCMMOCTUN OT AUHAMNYECKOTO NOBEAEHNS! CYCNEeH3MOHHbIX MaTepuanos npu Bo3GYXaeHn 3BYKOBLIM CUT-
Hanom. B HacTosLeM cTaHdapTe npuBedeHa TEpMUHOMONMS, XapaKTepUCTUKK, KOTopble HeobxoanMmo onpeae-
NUTb, W yKasaH B1A NpeacTaBfieHus pesynbTaToB. Lienb paspaboTku cTaHgapTa 3aknoyaeTcs B yydLWeHUm
BOCMPOU3BOANMOCTW/MOBTOPSEMOCTU N3MEPEHNIA, B YNIPOLLEHUM MHTEPTIPETaLIMKN pe3ynbTaToB U B NoaaepxKe
obmeHa uHdopMaLMeihn Mexay N3roToBUTENAMNU NOABECHBLIX YacTel U U3rOTOBUTENSIMU CKOMMEKTOBaHHBIX
YCTPOWCTB BO3GYXAEHMS.

Vi
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HAUMWOHANBbHBIWN CTAHAAPT POCCMMUCKOW SEAOAEPALUMNU

OBOPYAOBAHUE 3BYKOBbIX CUCTEM

AnekTpoaKycTuyeckue npeobpasoBartenu.
U3mepeHue noaBecHbIX YacTen

Sound system equipment. Electroacoustical transducers.
Measurement of suspension parts

Dara BBegeHna — 2017—11—01

1 O6nacTb NpMMeHeHun

HacTtoswmin ctTangapT pacnpocTpaHsieTcsl Ha NoABeCHbIe YacTu 3NIeKTPoaKycTU4eckux npeobpasoBare-
nen (Hanpumep, rPOMKOroBopuTenein/aMHaMukoB). B ctTaHaapTe ycTaHOBNEeHbI NapaMmeTpbl U MeToAbl Usmepe-
HUS, MO3BOMAIOLLIME OMpPeAensATbs XapaKTepUcTUKU NOABECHLIX YacTel, TakMX Kak LeHTpupylowme wanbdbl
(cnangepsbl), oronosku (noasecsl), MeMbpaHbl unu audadysopbl 4o ux cbopku B npeobpasosaTtens. PesynbTa-
Tbl U3MEPEHUIN NpefHasHayveHbl NS TEXHUYECKOro NPOEeKTUPOBaHMS U ynpasreHust kayectsoM. MeToabl
N3MepeHNiA, yCTaHOBMNEHHbIE HACTOSILLMM CTaHAaPTOM, NpeAgHa3Ha4vYeHbl NS yIyqLeHUA KoppernsiLum Mexay
pesynbTatamn nsmepeHnii, NpoBOANMBIX N3rOTOBUTENAMU NOABECHBIX YacTel U N3roTOBUTENSIMU akycTUdec-
KNX cucTeM (rpoMKoroBoputenen).

MeToabl UsmepeHns obecrnevnBatoT NonyveH1e NnapaMmeTpoB, OCHOBAHHBLIX HA TIMHEAHOM U HETMHEHOM
MOAENMPoBaHNM NOABECHOM YacT U MOTYT BbITb Kak CTaTU4ECKUMUI, TakK U ANHAMUYECKUMMN.

2 HopmMaTuBHbIe CCbINKU

[na npumeHeHnsa HacTosALero cTaHaapTa HeoGXoAMMEI cneadytoLume CCbifToYHbIe AoOKYMEeHTbI. Ana aatu-
POBaHHBIX CChINIOK MPUMEHSIIOT TOMbKO yKasaHHOe U3gaHne CCbISIOYHOro AOKYMEHTa, ANnsl HeAaTUPOBaHHbIX
CCbINIOK MPUMEHSIIOT NocneaHee N3gaHne CCbINIOYHOro 4OKYMeHTa (BKtoYas nobble UsMeHeHnst).

IEC 60268-1 Sound system equipment — Part 1: General (O6opyaoBaHue 3ByKOBbIX cuctem. Yactb 1.
Ob6uwe nonoxeHns)

3 TepmuHbI 1 onpeaeneHus

B HacTosileM cTaHZapTe UCNONb3YHT CNeayoLme TEPMUHBI C COOTBETCTBYIOLLIMMU ONpeaeneHNsIMU.

3.1 nopBecHas YacTb (suspension part): Oronosok (noaeec) anddysopa, U3roTOBAEHHOTO U3 PE3UHDI,
neHomatepuana, bymaru 1 BOMOKHACTOro MaTepuana, 1 LeHTpupyiowas wanba (cnangep), 06bI4HO U3rotas-
nnBaeMblil N3 MaTtepuana ¢ NPONUTOYHbLIM BELLECTBOM.

3.2 cMelleHue, x (displacement, x): HanpaeneHune, nepneHankynsipHoe BHyTpeHHeMy ob6oay noasec-
HOM YacTu.

3.3 MaKcumankbHoe cMelleHue, X, (peak displacement, X, ): 3HaueHWe MakcuMarbHOro cmelle-
HUS, BO3HWUKAOLLEro npyv AMHaMU4eCckoM U3MepeHUn Ha pe3oHaHCHOW YacToTe.

3.4 pBuxywaa cuna, F (driving force, F): CymmapHoe BO3gelCTBUE BO3BpalLaioLleil cunbl, cunbl
TPEHWUA U NHepPLMN NOABECHON YaCTU U BHYTPEHHUX (DUKCUPYHOLWMX YacTeln Y FopioBUHBI NOABECKU.

U3panne opnumnansHoe
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3.5 nepepatouHana dyHkuus/pbyHkuua npeobpasoBaHua (transfer function, H(f)): AmnnutyaHas
XapaKkTepucTuka Mexay crnektpom cmeleHns X(jw) = FT{x(f)} n cnextpom cunel F(jw) = FT{F(t)}, 3anaBaemas
copmynoim

H(fy = XU, ™)
[F(jw)l
3.6 AMHaMu4eckas xecTkocTb, K(x,.) [dynamicstiffness, K(x,.)]: BenuunHa, obpartHas anHamm4eckon

noaaTnmMBoCTU C(Xac); 3TO OTHOLUEHNE MTHOBEHHOW CUNbI Fac KMrHOBEHHOMY CMEeLUEeHNIo X, Npu cUrHarne Bo3-
6y)KJ:|,6HI/Iﬂ nepemMeHHbIM TOKOM B TOUKe X_ ., 3aflaBaeMoe crneayronmMm ypasHeHUem

ac’
K(x,.) = 1T - i (2)
C(Xac)  Xac

MpwumeyaHun e — JuHammueckasi XeCTKOCTb K(Xac) COOTBETCTBYET CEKaHCy yrna/cekyLen Mexay NCXOQHOW 1
pabouer TOUKOW, onpeaensieMon Xac Ha KPMBOW Cyna-cMeLLeHne.

3.7 MHKpeMeHTanbHas XecTkocTb, K. .(X,.) [incremental stiffness, K (x4.)]: BennuuHa, obpaTHas
NHKpeMeHTanbHoN nogaTnnBocTh C(X,,); 3TO OTHOLEHME HeBOMbLION CUMbl NepeMeHHOro Toka £, kK HeGonb-
LLIOMY CMeLLIeHUIO X, CO3/1aBaeMoMy eto B pabouei Touke X, B yCTaHOBUBLLEMCSH pexMe, 3afaBaemoe cre-
AyoLWnM ypaBHEeHNeM

Ko o(Xge) = 1 = il (3)
Cine(Xge) X

MpumeyaHun e — NHkpeMeHTanbHas KeCTKOCTb, Kinc(Xqc) COOTBETCTBYET rpaaneHTy B paboyen Touke, onpeae-

nsieMmomn Xdc Ha KpVIBOVI cuna-cMmeLlleHume.

3.8 cTaTUyecKas KecTKoCTb, K . .. (X, ) [staticstiffness, K, (Xy.)]: BennunHa, obpatHas ctatuyeckoin
noaatnueBocTh Cg (X .); @TO OTHOLLEHWE CUTTbl MOCTOAHHOTO TOKA Fy, K CMELLEHMIO Mo NOCTOAHHOMY TOKY X,
co3/1aBaeMoMmy eto B paboyei TOUKe X, B yCTaHOBUBLLEMCSH PEXVME; CTaTUHeCKas XXeCTKOCTb, K. (Xy.) COOT-
BETCTBYET CeKaHcy yrna/cekyLuen Mexay UCXOAHOM 1 paboyen TOUKO KpUBON cuna-cmellieHne nonpeaenset-
csl ypaBHeH1em

1 F,
KoaticXoe) = m——— = %= i
statc dc) Cotatic{Xde)  Xao

3.9 noasuxHasa macca, m (moving mass, m): Macca, onpegensemas rno cneaytowen opmyne
m=am,+m, (5)
rae my, — mMacca noJBecHon 4acTu;
m_ — AononHUTenbHas Macca BHYTPeHHUX (OMKCUPYIOLLX YacTei,
85— cpakTop chukcuposaHust (Npn0 <5<1), onpeaenaroWMn YacTb NOABECKN, KOTOpasa BHOCUT BKaj B
noABWXHYO Maccy.
MpumeuvaHnune—Ecnu daktop 8 HEM3BECTEH, NOABMXHAA macca NpPuONM3NTENbHO onpegensieTcsl nyTem

MCronb30BaHusi 06LWEro (NONHOro) Beca NoABECHOM YacTu (8 = 1) Npu ycnoBum, 4YTo Macca me BHyTPEHHEN huKcupyioLLen
4acTu HaMHOro BonbLe NOABWXHOW Macchl M (Mg >> Mmg).

3.10 pe3oHaHcHan 4acToTa, fi (resonance frequency, fz): HacTota cMeLleHUA No NepeMeHHOMY TOKY
X, MPUKOTOPOI Bo3BpaLatowas cuna Fy = K(x,.)X,. N0OABECHON YacTu paBHa MHEePLN NOABKHON Macchl mmu
3aflaeTcd cneayowum ypasHeHuem

dzxac‘ (6)
dt?

3.11 HauMeHbLWan pe3oHaHCHan YacToTaauddysopa, f (lowest cone resonance frequency, f,): Hac-
TOTa, NpU KOTOpOn Macca Auddy3opa U KeCTKOCTb NoABECa HAXOAATCA B pe3oHaHce.

F= KX, )X, =m

MpumevaHne 1—HanmeHblyld pe30HAHCHYIO HYacTOTy Anddy3opa MOXHO NPUBNN3NTENBHO BLIMMCNNTL
no chopmyne
ot [K(Xott)
0727\ 8mg

, @

NpM NCNONL30BAHUMN KECTKOCTU K(X¢) PN CABUTe X, 06YCNOBNEHHOM rpaBnTaumen, hakropa hUKCMpoBaHUA 31 Maccol
anchdysopa my.
MpumedaHnne 2— dopmyna (7) 3ameHeHa cornacHo IEC 62459:2010/Cor 1:2015 (Monpaeka 1:2015).
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3.12 adbdpekTUBHAs KeCTKOCTb, K (effective stiffness, K 4): XKecTkocTb, npeacTasnsioLlas koHcepsa-
TUBHbIE CBOWCTBA MOABECHOW YacTu, BUBPUPYIOLLIEH NpU Pe3OHaHCHOW YacToTe fiy Npu UCNONb3OBaHNK NoAa-
BUXKHON Maccel m v onpegensemas no opmyne

K ff(xpeak) = (ZTUrR)Zm' (8)

e

MpumeyaHwne— OdhdekTnBHaA XeCTKOCTb Kaf(Xpeak) MM 0BpaTHan BennuMHa — nogatnmeocTb Cefi(Xpeak) =
= 1/Kef(Xpeak) SIBNSIOTCH MHTErPanamMmuy COOTBETCTBYIOLLMX HENVHeNHbIX napameTpoB K(x) n C(x) B ucnonbayemom paboyem
AnanasoHe, onpeaensemMbIM/ MUKOBbIM 3HAYEHUEM Xpeak. DMIEKTVBHBIE NApamMeTpbl NPSIMO OTHOCATCSA K PE30HAHCHON
4YacToTe U MOTYT N3MEepSTLCS NPU MUHKMMaNbHOM 06opyaoBaHun. OaHako SdPEKTUBHbIE NapaMeTpbl MOXHO CPaBHUBaTb
TOMbKO TOrAA, KOrAa U3MepeHUs BbINOITHSIOTCSA NPY OAHOM U TOM K& MaKCUMalibHOM CMELLEHUM Xpeak-

3.13 koaddpuumeHT notepb, Q (loss factor, Q): KoacpdpuumeHT mMexay sHayeHuem nepefaTodyHOMN
byHKLUMW/ DYHKLMN NpeobpasosaHnsa H(fy) Ha pesoHaHCHOM YacToTe fy U 3HaYeHUeM nepeaaTouHon yHk-
Lmnmn/cpyHkUMM NnpeoBpaszosaHua H(f,,) Ha oueHb HU3Kux YacTotax fy, (npu fy, << fz) onpeaensemblil COOTHOLLE-
HUeM

= 1H®R)
Q= "R 9
[H(fao)l

MpumeyaHwne—Ecnn notepu goctatodHo Beicokm (Q > 2) nepepatodHasn dyHkumsa H(f) iumeeT oT4eTnmBBbIN
MaKCUMYyM (MN1K) Ha pe3oHaHCHON YacToTe fr.

3.14 MexaHuU4veckas NPOYHOCTb, R (mechanical resistance, R): 3Ha4yeHne MexaHU4eckon NPOYHOCTH,
paccyuTaHHon no hopmyne
R = 2mm (10)
Q
rae m — noABWXHas macca;
fr — pesoHaHcHasa YacToTa;
Q — ko3 ULMEHT NOTEPD.
3.15 pa3Mep BHYTpeHHero 3axuma, D, (inner clamp dimension, D;): [luameTp ropnosuHbl NoABeCHON
YyacTu, 3aprKCpoBaHHON BHYTPEHHUMM hUKCUPYIOWUMA YacTamn (Hanpumep, Anddpysopom 1 Konnavkom).
3.16 pasMep HapyxHoro (BHelWHUIA) 3axuma, D (outer clamp dimension, D ): BHyTpeHHWIA AnameTp
Hapy»XHOW 30HbI MOABECHON YacTn, 3apMKCUPOBaHHOW BHELWWHUMU (OUKCUPYIOLLIMMA 3rieMeHTaMu (Hanpumep,
BEPXHUMU U HUXKHUMW CHUKCUPYHOLLIMMU KOSbLLaMu).

4 YcnoBus UcnbITaHUN

WMcneiTaHus npoBoasAT Npu Temnepatype okpyxatwowen cpeabl oT 15 °C go 35 °C (pekoMeHayeTca npu
20 °C), oTHocUTenbHOM BNaxHocTM oT 25 % ao 75 % natmocdepHom aasneHnm ot 86 ao 106 kla, kak ykasaHo
B MOK 60268-1.

[o Havana uamepeHust ncnbiTyemas NoABeCcHan YacTb AOIDKHA XPaHUTLCA MPU yKasaHHbIX KNuMaTu-
YeCKUX YCIOBUAX B TeYeHne 24 u.

5 ®ukcaumsa noagBeCHON 4YacTm

5.1 O6LwWue nonoxeHus

MoasecHasivacTb npunanHaMmmn4ecKkom UcnbliTaHnm 4oSKHa rKcMpoBaTbLCS TakKe, Kak Npu ee MOHTaxe B
roOTOBOM rpOMKOroBopuTtene.

5.2 Paspyuwalolliee usmepeHue

B HekoTopbIX criydasix MoxeT BbITb YA0OHBLIM NCMNOMb30BaTh OPUTMHarbHble YacTu POMKOroBopUTeNs
(kapKac 3BYKOBOW KaTyLLKW, paMKy), a ANl UX pukcalum — Knen.

5.3 Hepaspywarlyee usmepeHue

B Liensix cpaBHeHMst 06pasLoB, XpaHeHWs 3TanoHHbIX 4MHALL U AN YNPOLLEeHUsl KOHTaKTOB MeXay W3ro-
ToBUTENeM 1 NoTpebuTenem pekoMeHayeTca NPOBOOMTL Hepaspyluatowwee ucnbiTaHre. Mockonbky NoaroHka
crneumanbHbIX (MKCUPYIOLLMX YacTel, NOAXOASALLMX AN KOHKPETHON reoOMeTpIK, ABMSETCA A0POroi U A0NroB-
peMeHHO onepaLei, MOXHO nopekoMeHaoBaTh 6onee yHUBepcarnbHyo cucTemy durkcaLlmm, BKIToYaoLwyo
MUHUMabHOE KOMYECTBO OCHOBHBLIX 3MIEMEHTOB (HanpuMep, KoseL, Konnavkos 1 Anddy3opos).
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MoaswkHaa Macca m 3aBNCUT OT Macchbl MOABWKHBIX YacTel NoABECKW, BO3AYLLUHON Harpy3ki1 1 Macchl
BHYTpeHHeN dpukeupyroLen Yactn. Ecnn macca BHYTpeHHen puKkeupyoLen Yactu HamHoro 6onblue Macchl
noaBecKW, MOSHYH0 NOABMXKHYIO Maccy m MOXHO anmnpoKCUMUpoBaTb OBLWMM (NOMHBIM) BECOM MOABECKA C
BHYTpeHHei dukeupytowenyacTeto (5 = 1). BaTom cnyyae maccy 3axaToro y4actka y Hapy>KHOW 30HbI NoABec-
K/ 1 BINSIHXE BO3QYLLHOW Harpy3kn MOXHO He Y4UTbIBaTb.

5.4 Mo3uuyus cpukcauum

BepTukansHoe mnonoxeHve NOABECHON YacTh BO BPEMSI U3MEPEHUs] (CMelleHUe B ropu3oHTanbHOM
HanpaBneHun) senseTcsa obasaTenbHbIM, eCN HeMb3as NpeHeBpeyb BECOM BHYTPEeHHMUX (pUKCUpYIoLLMX YacTeil
UNU BecoM MOABECHOW YacTu. FopusoHTanbHOe MOoMoXeHWe (CMelleHWe B BepTUKarbHOM HarnpasreHun)
MOXeT Bbl3BaTb CABWM B cCMeLLeHUn anuddysopa U3-3a rpaBuTaLmm, yBenmUneas CTeneHb KecTKOCTH.

5.5 PekoMeHAaLMM OTHOCUTENbHO BHYTPEHHUX PUKCUPYIOLLMX YacTel

Lns HegonylueHWa 3KcLeHTpudeckol aecdopmalmnn unu konebaHus OTHOCUTENLHO MonepeqHon ocu
(onpoknabiBaHUA) NOABECHON YacTy 1 ANs NoAABNEHUa APYrX BUAOB BUGpaLMn (PeXXMMOB KavyaHns) MOXKHO
1CNONb30BaTh AOMONHUTENBHbLIE PEKOMEHAALMN OTHOCUTENBHO BHYTPEHHNX (OUKCUPYHOLLIMX YacTeil.

5.6 YkasaHue ycnoBus omkcaumm

CriegyeT ykasaTb 3Ha4eHve thakTopa (hUKCUPOBaHUSA B COOTBETCTBUN € 3.9, a Mpu ero oTCcyTCcTBUN Creay-
eT UCMoNb30BaTh ero 3HaveHue no ymondanuio 8 = 1. HactosTensHo pekoMeHayeTcsl ykasblBaTb BHYTPEHHWUM
3aXNMHOM pasmep D, 1 HapyXHbIA (BHELLHWA) 3aXKMMHOR pasmep D, a TakKe reoMeTputo BHyTpeHHel ukeu-
pytoLler yactu. Takke HeobxoAMMO yKasblBaTb OpMEeHTaLMIo NOABECHOM YacTu (CTOPOHY NOABECHOM YacTy,
NCMONb3YIOLLYIOCH B KavecTBe nepeaHei 1 B KayecTse 3agHe B U3MEPUTENbHOM 3aXXMMHOM YCTPONCTBE).
Bocnpon3BoanMocTb/MOBTOPSIEMOCTb U3SMEPEHUS MOXHO YNyYLIWTb 32 CYET MCNOMb30oBaHWUst OANUHaKOBBLIX
PUKCUPYIOLLIMX YacTel U O4HOW 1 TON e OpUeHTaLnmM NoABECKN.

6 MeToAabl M3MepeHUs

6.1 CraTu4yeckoe UsmMepeHue

B faHHOM MeTofe USMEePEHUs CTaTUHECKON XECTKOCTM B COOTBETCTBUM C YpaBHEHUEM (4) UCNOb3yoT
CUrHan NnocTOsIHHOIO TOKA ONpeAeneHHOro 3HaueH1s (Hanpumep, NOCTOsIHHYO cuIy Fy ) B kKauecTBe BO3BYxXae-
HUA (BO3AEACTBUA) U USMEPSIOT XapaKTepUCTUKY/OTKIMK MOABECHOM YaCTy MO NOCTOAHHOMY TOKY (HanpuMep,
CMelLLEHME X ) B yCTOsIBLUEMCA pexnMe. Bpems nsmeperus, Heobxoammoe Ans nosly4eHns yCToAR4NBON Xapak-
TEPUCTWKU, 3aBUCHUT OT BASKOYNPYroi XapaKreprucTMKM CyCNEH3MOHHOTo MaTepuana (kpuna), KoTopoe 06bIMHO
HaMHOro 60rblie BPEMEHN YCMOKOEHUs/YCTaHOBMNEHUs1 CUrHana NepemMeHHOro ToKa, COOTBETCTBYIOLIEro
pesoHaHcHou YacToTe fy.

6.2 Ksasucratuyeckoe usmepeHue

[HaHHbIN MeTo aHanorMieH CTaTuYecKoMy UsMepeHuio, ykasaHHOMY B 6.1, Npy NCMONMb30BaHUU OTHOCH-
TernbHO HeBOonbLIOoro BpemMeHn nsmepeHus 7. CooTHOLLIEHNE CUSbI MOCTOAHHOTO TOKa F1 M CMeLLIeHNA Mo NocTo-
SHHOMY TOKY X1 — 3TO KBa3nUCTaTU4eCKas KeCTKOCTb K .i(Xr) B paboueii Touke X7. Takkak noaBecHas 4acTb He
AocThraeT KOHe4yHoro GanaHca, KBasucTatudeckasl KeCTKOCTb OBBIMHO Bbillle CTATUYECKOW JKEeCTKOCTU
[Kquasi(X) > Kspatic(X)]. Bpemsi ycTaHOBNEHUA/CHNTLIBAHUSA, KOTOPOE CUIIbHO BIIUSIET Ha pesynbTaTbl, AOMKHO

yKa3blBaTbCsl BMECTe ¢ pe3ynbTaTaMu.
6.3 UHKpeMmeHTanbHOE AUHAMUYECKOEe U3MepeHUue

B naHHOM mMeTo/ie 3MepeHUst UHKPeMEHTarnbHON XeCcTKOCTU K, (X4,) CornacHo ypasHeHuio (3) ncnornb-
3y10T 3aMellieHne curHana nocTosiHHOro ToKa onpeaenieHHoro 3HaueHUs1 (Hanpumep, NoCcTosiHHasi Bo3spallato-
was cuna F, reHepupyemas nocTosAHHLIM TOKOM B MOMOXKEHUN X4, ) U HEBOMbLLOro cUrHana nepemMmeHHoro Toka
(Hanpumep, Bo3BpalLaowas cuna F,.) B kayecTBe Bo3byxaeHNA (BO3AENCTBUA) U U3MePSIIOT XapaKTepucTu-
KY/OTKAUK NOABECHON YacTu No NepeMeHHOoMY TOKY (HanpuMep, COCTaBMAIoLLYIO MepeMeHHOro Toka B cMellle-
HUW X,.) B yCTaHOBMBLUEMCH pexxume. Ecnn npeHebpeyb BA3KOYNPYroi XapakTepuCTUKOA CYCTEH3MOHHOrOo
maTepuarna, UHKpeMeHTarnbHYIo XecTkocTb K .(X,) MOXHO npeobpasoBaTb B 06blUHYIO XecTkocTb K(x) no
cdopmyne

nc

(x)dx. an

inc

K(x)=§jK
0

M p um ey aHn e — lNepBoe npeanoxeHve 3ameHeHo cornacHo |IEC 62459:2010/Cor 1:2015 (MNonpaeka 1:2015).
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6.4 TonHoe fuHaMuyeckoe nsmepeHue

B faHHOM MeToAe ANS U3MepeHus ANHAMUYECKON XeCTKOCTU K(Xac) UCNONb3YIT CUTHAM NepeMeHHoro
TOKa onpefeneHHoro 3HaueHus (Hanpumep, BO3BpaLLatoLLyo Uy NEPEMEHHOTO Toka Fac) u n3mepstoT xapak-
TEePUCTUKY/OTKIUK NOABECHOI YacTu No nepeMeHHOMY TOKy (HanpuMep, cMelleHne Xac).

MpumeyaHn e— TekcT NOANYHKTa 3aMeHeH cornacHo |IEC 62459:2010/Cor 1:2015 (Monpaska 1:2015).
7 Cratunydeckoe cMmelleHune xstaigFdQ

7.1 Onpepensemas xapaktepucruka

CrtaTnyeckoe cmelleHne xstatic(Fdc) — 3TO M3MeHeHue Mno3nuMn BHYTPEeHHel dukcupyoweln yvacTtu,
06yC/1I0BfIEHHOE CUI0V NOCTOAHHOTO ToKa /"dCB yCTaHOBMBLUEMCS PEXUME.

7.2 MeTtof msmepeHus

7.2.1 O6ume nonoxeHuns

Crtatnyeckoe cMelleHne MOXHO U3MepuTb NyTeM reHepupoBaHUA CU/bl MOCTOSAHHOIO Toka Fdc3a cueT
Beca U3BECTHOW Macchl, NPUKPENNAEMOl KBHYTPEHHEN (hMKCMPYIOLLLEN YacTK, KaKknokasaHo Ha pucyHke 1.[aH-
HbIl MeTo/4 MOXXHO TakXXe aBToMaTu3npoBaTb C NOMOLLbIO LWWaroBbIX ,qBVIFaTerIeVI C aBTOMaTnyeckum ynpasne-
HUem ana co3gaHunsa cMmeweHnsa nnm cunbl.

HapyxHasn dumkcauns

PucyHok 1 — 3mepeHne cTaTU4ecKoro CMeLLLeHns

7.2.2 WcnbiTaTenbHoe o6opygoBaHue

WcnbiTatenbHoe 060py0BaHmne BKIOYaET:

- OCHacTKy W COMyTCTBYWOLWME 3NEeMEeHTbl ANS pasMeLleHns MOoABEeCHON 4acTu B FOPU3OHTaSIbHOM
NONOXEHUN NpU NPOBeEHUN hUKCaL N 3aXMMa HapPYXHOW 30HbI (Hanpumep, ¢ UCNONb30BaHWEM Kofel,), Kak
nokasaHo Ha pucyHke 1;

- KOMNa4yoK WAW 3arnyLlku, KoTopble COOTBETCTBYIOT FOp/IOBMHE MOLBECHOW yacTu, n obecneumsawoT
cpeacTBa Co3faHWsl OnpefesieHHON Cubl B BepTUKa/lbHOM HanpassieHun. [pu Mcnosb3oBaHUM «meToga
NOoABELUEHHOW Maccbl» (CM. PUCYHOK 1) KOAMayoK AO/DKEH MMeTb KPKK ANSA yAepXaHus AONOMHUTENbHOW
Macchl;

- cpepcTBa co3faHus onpeaenieHHol Cuibl B BEPTUKAbHOM HanpaBneHuu;

- [AaTyuK ONnA U3MEpeHUA CMeleHus nogseca. Mcnosib3oBaHMe ONMTUYECKOro gaTtyuka CMeLeHus
(nasepa) npegnoyTuTENbHEE MEXAHNYECKOrO UM 3/IEKTPUYECKOTO AaTunKa.

7.2.3 Mpoueaypa

N3mepeHnsa BbINOMHAKT B CrieAytoLLeil nocnegoBaTenbHOCTU:

a) 3admKcmpoBaTb Hapy>KHYH 30HY MOJBECHOW YacTu No HapyXHoMy pasmepy D0O3a cuyeT ncnonb3osa-
HUA BEPXHETO U HUXKHETO 3aXMMHOTI0 KOJbLa,;

b) yCTaHOBUTb KOMINAYOK Ha rOpP/I0BMHY NOABECHOI YacTu;

C) U3MepuTb MoJIoXKeHne Xint konnavka;

d) npnnoxuTb K KoNnauvky onpegenieHHoe ycunuve. NMpoBepuTb NOABECHYIO YACTb HA HasMune aHomalslb-
HOW pgedhopmaunn, Hanpumep, Ha CMWHaHWe, Mepekoc, M3MeHeHue rodpbl U, NpM HEOBXOAMMOCTU ycunmne
YMEHbLUNTb;

€) U3MepuTb CMeLLeHNe XITESS N0 UCTEYEHUN yKa3aHHOro BpemeHun yctaHosnenus (T = 5 ¢) gna nsamepe-
HWSA CTaTUYECKOM MW KBA3UCTaTUYECKON XxapaKkTepucTuku;

f) paccuutatb cmMeleHne xstatic = Xmess- Xinit;

g) NepeBepHYTb NOABECHYIO YaCTb W BbINO/IHUTL BTOPOE M3MEPEHME NPU OTK/IOHEHUMN B APYrOM Hanpas-
NIEHUN C CMO/b30BaHNEM COOTBETCTBYOLW e hMKCMpyloLeid YyacTui, koTopas yunTbiBaeT OoOpMy NogBECKM.
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MpumeyvaHue—B [5]1 npuBegeHa Gonee nogpobHasi MHPOPMAaLUS OTHOCUTENBHO ABTOMAaTU3UPOBAHHOO
MeTOo4a Co3aaHns CMeLLEeHNs U MeToZa nogBelleHHON Macchl.

7.2.4 MpeactaBneHune pe3ynbLTaToB

PeaynbTaTtbl U3aMepeHnid, NoIy4eHHbIe NPU UCNOb30BaHUM «MeToAa NoABELUEHHOM Macchl», OOMKHbI

NpeaCTaBnATLCA B BUAE CMELUEHUS X, .. TPV 3aAaHHOW NPUKPEenneHHol macce.

Tpumep — Xstatic = 5 MM npum = 50 e.
Pe3yﬂbTaTbI aBTOMaTM4eCKOoro Metoja, npu KOTOPOM BbINMOJTHAKT CEpUio I/I3MepeHI/lI7I npnu NSAMeHeHnn

3Ha4YeHWih N HamnpaBneHus (3Haka) cosgaBaemMoit cunbl Fy,, pekoMeHayeTCst NPeACTaBnsTb B BUAE KPUBOK
3aBUCUMOCTU CMELLEHNSA OT CUITbI/YCUNUSA.

MpumedyaHune— Cratnyeckoe CMELEHNE Xy CUIIBHO 3aBWUCWT OT BPeMEHN uamepenus T, HavanbHbIX

YCINOBUIA 1 BSIBKOYNPYron XapakTepucTuki matepuana (gpenda/kpuna), o6ycrnoBneHHON rmeTepe3ncom KPMBOM cuna—
cMelLeHue.

8 Crartunyeckas KecTKOCTb Ktatic(Xstatic)

8.1 Onpeaensiemas xapakrepucTuka

CraTnyeckast XecTkoCTb K i(Fyc) — 9TO COOTHOLLEHWE MeXay CTaTUHecKon CUoi Fy, U cTaTU4eckim
CMelLEeHNEM Xy, B YCTAHOBUBLIEMCS PEXVME.

8.2 MeTtoa usmepeHus

CraTnyeckoe cmelleHe Xy, N3MepsIoT B COOTBETCTBUN C 7.2, @ CTaTUYECKyH0 XXeCTKOCTb K
ThIBaOT M0 ypaBHEHUO (4).

WNcnonbays «MeToad NoABELLEHHON MacChl», pacCYUTBLIBAOT CTAaTUYECKYHO XXECTKOCTb NpWU UCNONb3oBa-
HWAW CTaHJAPTHON KOHCTaHTLI rpasuTaumm g = 9,81 mM/c2 u U3BECTHOI Macce m,,,, NPUKPENIISIEMOi K BHYT-
peHHeMy 3MeMeHTy KpenneHus (Hanpumep, m,,q = 50 2) no chopmyne

KtaticlXae) = gTiadd- (12)

dc

tatic PACCHN-

MpumeuaHune— OObMHO CyWeCTBYET 3HAUATENbHAsI pa3HMLA MeXAy CTaTUYecKOn U ANHAMUYECKOW XKEeCT-
KOCTbI0, KOTOpasi NPeACTaBNsIeT 3aBUCMMOCTb (XapaKTePUCTUKY ) MOABECHOM YacTu OT ayanocurHana.

8.3 lMpeacTaBneHue pe3ynbTaToB

Pe3yanaTb| U3MepeHUin, NosTy4YeHHbIE NMPU UCMNOoSb30BaHUN «MeToAa NoaBeLUEHHON MAacChl», AOIDKHbI

NpeACTaBNATLCA Kak cTaTudeckas KeCTKoCTb K. NPV 3a1aHHOI NpUKpenneHHoi Macce.

Mpumep: Kstatic = SH/MM € Maqq = 50 2.
PesynbTaTbl aBTOMaTUMECKOTO MeToAa, MPU KOTOPOM BLIMOMHSIIOT CEPUID U3MEPEHUI NPU N3MEeHeHUU

3HavyeHU 1 HanpaBneHua (3Haka) cosnaBaeMoil cunbl Fy ., pekoMeHayeTca NpeAcTaBnAaTL B BUAE KPUBOW
3aBUCUMOCTU CTaTUHECKON XKECTKOCTU K. OT CMELLIEHMS X .

9 HaummeHbluas pe3oHaHCHasa YacToTta audcysopa f

9.1 Onpepensiemas xapaKTepucTuka

HaumeHbLuas pesoHaHcHas YyacToTa anddysopa fy — 3T0 HauMeHbLIas pe3oHaHCcHaA YacToTa Anddy-
30pa rPOMKOTOBOPUTEISTS, 3aKpernsIeHHOro B HapyXXHOW 3oHe (0BblMHO NoaBeca/oronoBka) B ropu3oHTanbHOM
nonoXxeHnn 6e3 UCMonNb3oBaHUA BHYTPEHHen ukcupyiollein YacTu. HaumeHbLyo pe3oHaHCHYI0 4acToTy
Anddysopa onpeaensioT, Kak YacToTy, Ha KOTOPOI NepeaaToyHas dyHkuus H(f), cooTBeTCTBYIOW AN ypaBHe-
HUio (1), UMeeT OTYETNIUBbLIA MaKCUMYM (MKK).

MpumeyaHnune—Bo BTopom npeanoxeHWn 3ameHa ccbinka Ha copmyny cornacHo IEC 62459:2010/
Cor 1:2015 (Monpaeka 1:2015).

1 Lindbpsl B KBaApaTHBIX CKOBKAX YKa3biBaloT HOMEP NEPBOMCTOYHUKA B pasaene «budnuorpadusy».
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9.2 MeTof usmepeHuns

9.2.1 O6uwme nonoxeHns

Ha guddpy3op MOXHO BO34elicTBOBATb aKyCTUYECKM 3a CYET MCNOJIb30BaHWS AOMNOSTHUTENIbHOTO AUHA-
MUKa/rpOMKOroBOpuUTENS, CMOHTUPOBAHHOIO HWke Anddy3opa, Kak nokasaHo Ha pUCyHke 2. Pe3oHaHCHYo
4acToTy MOXHO MU3MEpPUTb AMHAMWUYECKN C UCNOMb30BaHNEM aKyCTUUYECKOro BO3aeincTeus.

MpumeyaHue — [aHHbIA MeTO4 MeHblUe NOAXOAUT ANt N3MEPEHUS XecTKocTu K noaBeca, Tak Kak dpaktop
drKcnpoBaHua 6 Hem3BecTeH. HanMmeHbLlas pe3oHaHcHas YyactoTa andcpysopa fO MoxeT 3aBMCETb OT aMNANTYAbl CUTHana
BO36YX/AEeHNS U3-3a He/IMHelHOCTN noaBeca (OrosioBKa), U ee cnepyeT paccmaTpmBaTb Kak 3 pekTUBHbIM NapameTp. Bec
,qmd:)dayaopa TaKXXe MOXEeT BbiI3blBaTb CcaABUT XOff, KOTOprP’I cos3pnaeTt 60}'IbLUy}0 XeCTKOCTb, 4eM cyulecTByrolad B nosnumnn
nokoa x =0.

9.2.2 VicnblTaTenibHoOe 060pyAoBaHMe

OCHOBHbIMW 3/1eMEHTaM/ Heob6XOAMMOro WcnblTaTeNlbHOr0 060pyA0BaHUA ABAAITCA crefyouwme
ycTpoliicTea:

- reHepaTtop CMHYCOMAANbHOIO CUrHana n4yactoToMep;

- YCWUAUTENb MOLLHOCTMY;

- 3anyckawuwuii guHamumk (06bl4HO 60nbloi Bydep — HY rpomkoroBoputesnb) A1 akyCTUYECKOro
BO36YyXaeHMa auddysopa, UMeLmnini pe3oHaHC B CBOOOAHOM NPOCTPAHCTBE Ha YacTOTe HWUXEe OAHON TpeTun
pe30oHaHCHOI 4acToTbl MCMbITyemMoro auddysopa. 3anyckawwuii gUHAMUK AO/MKEH MOHTMPOBATLCA Ha
KBaApaTHOW TBepAoli NnacTMHe napasniesbHO MOBEPXHOCTU HUXKHEro (hUKCUPYHOLLLEro/3aXXMMHOTI0 KoMbLa Tak,
4TOGbLI NULEBAsS NOBEPXHOCTb MOHTAXHOW NNACTUHbI HaxoAuiach Ha pacctosiHum 0,09—0,1 M OT NOBEPXHOCTU
MOHTaXa ucnbiTyemoro gudpdysopa. 30Ha Mexay MOHTaXHON MOBEPXHOCTbIO 3anyckalolero AuHamuka u
HXHUM (PUKCUPYIOLUM/32KUMHBIM KOJIbLLOM A0/DKHA GbiTb OTKPbITOW C 060MX KOHLOB AN HeAOoMyLeHus
HexesnaTenbHOW Harpysku 3anyckawuiero guHamuka. 3To obecneynBaeT MUCMbITaHUE B HEIKPAHUPOBAHHOM
61MKHEM MoNe 3anyckKaloLwero guHamuka:

- HWKHee 1 BepxHee (hUKCUpyLLee/3aXXMMHOE KOMbLO A5 HaZLeXHOro KpenseHus andcysopa;

- OMTUYECKNI NN aKyCTMUYECKUIA AaTUnKaNs 06GHapyXXeHU pe3oHaHca 3adpuKcmpoBaHHoro anddpysopa.
He pekomeHayeTcsi NCNOMb30BaTb BU3yaslbHOe 06HapyXeHne (KOHTPOJIb).

9.2.3 Tpouenypa
CnepyeT BbINOMHUTL CReayloLne onepaunn:

a) pasMecTuUTb UCNbITYeMblit Andrchy3op Mexay 3aXMMHbIMU KOMbLAaMK, YCTAHOBMNEHHbIMU AO/HKHbIM
obpasom;

b) nogartb CMHYCOUAAMNbHBIN CUTHAN Yepes3 YCUINTE b MOLLHOCTU Ha AUHAMUK/TPOMKOTOBOPUTEND;
C) M3MepuTb pe30HaAHCHYI0 YacToTy, korga 6yaeT HabnwaaTbCsl MakcumMasibHOe OTK/IOHeHWe npu BuGpa-
uun gudpcpysopa.

MpumeyaHne — Bbosee NoAPOOGHO AaHHbIN MeToA NpeAcTaBieH B [4].
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9.2.4 lMNpepcTaBneHue pesynbLTaToB
B npoTokone/oTyeTe pekoMeHayeTCs ykasbiBaTb CaMyto HU3KYI0 pe3oHaHCHY YacToTy f, B 'L, BMecTe ¢
YCNOBUSIMU OKpYXKatoLLien cpeabl (HanpuMep, BaXKHOCTbIO U TemnepaTypon).

10 AvHamunyeckas xecTkocTb K(Xxc)

10.1 OnpepenseMas xapaKkTepuctTuka

AunHamuyeckas ecTkoCTb K(X,,) — 3TO COOTHOLIEHNE MIHOBEHHOrO YCUNMA/Crnbl F,, 1 MTHOBEHHOTO
CMeLLeHNA X, MpW cUrHane Bo3byXaeHus B yCTaHOBMBLLEMCS PEXUME.

MpumeyaHue—/[Ona o6bsACHEHNs NOBeAeHWUS MOABECHON YacTm B cOBpaHHOM AUHamuke, BO3GyXOeHHOM
3BYKOBbLIM CUTHANOM, TPEGYETCA NPOBECTU NOSHOE AMHAMUYECKOE U3MEPEHNE ee NTMHEMHBIX U HENMHeWHbIX NapameTpoB.

10.2 MeTtop nsmMmepeHus

10.2.1 O6wWMe nonoxeHns

MoaBecHas YacTb HaJeXHO KPeruTCs Y HapyKHOM 30HbI Oronoska/nodseca, a Bo3byxaaroLwas cuna
nepeMeHHOro Toka noaaeTcs Ha BHYTPEHHIo ropnosBuHy nogseckv. Bo BpeMsa nsmMepeHust noasecHas 4acTb
[AOIKHA HAXOAUTLCA B BEPTUKANbHOM MOMNOXKeHUN (obecneymBas CMeLLeHe B ropuM3oHTansHoM Hanpasne-
HUKW) Ans HedonylweHus casura, o6ycnoBnNeHHOro BECOM/OTKIIOHEHWEM pacnpefereHns BeCOBbIX Harpysok.
OTnTpeboBaHWA MOXHO peanusoBaTh 3a cyeT paboThbl NOABECHON YaCTW Ha pe3oHaHCHoW YacToTe fi, onpeae-
nsAeMOW Mpy UCMOoSb30BaHUN NOABUXHON Macchl M U AUHAMUYECKON XKeCTKOCTU K cornacHo ypasHeHuio (6).
PekomeHayeTcst BO36YXaaTb pe3oHaTop CUrHanom 3BYKOBOro JaBreHNs NepeMeHHOro Toka, reHepupyemMbiM
AWHaMUKOM, CMOHTMPOBAaHHBIM B KOPMyce, Kak nokasaHo Ha pucyHke 3. OTOT MeTO[ MOXHO MpUMeHATb K
GONMbLUMHCTBY TUNOB NOABECHBIX YacTel (LeHTpupyowmx Wwanbd/cnangepos u auddysopos).

10.2.2 UcnbiTaTenbHoe o60pyaoBaHue

Mpun npUMeHeHM MeTOAOB akyCTUYeCKoro Bo3byxaeHus, npedcTaBieHHbIX Ha PUCYHKE 3, NCMONb3YoT
cnegyoLme afemMeHTbl (YCTponcTBa):

a) cpeacTBa reHepUpPOBaHUsS CUrHamna, UCnonb3yeMoro B kauecTse Bo3ByxaeHus (Hanpumep, reHepa-
TOp CMHycouaansHoro curHana);

b) ycunutens molHocTy;

C) cpepcTsa BO3OYXKAEeHUsi NOABECHON YacTn BO3AeUCTBMEM (HarpUMep, rPOMKOroBOpUTENb/ANHAMUK,
CMOHTUPOBAHHBIA B 4OCTaTOMHO GOMbLIOM UCTLITATENbHOM kopobe Ansl akycTudeckoro Bo3byxaeHus, kak
nokasaHo Ha pucyHke 3);

d) HapyxHble chMKeupylowme Yyactu (Hanpumep, napa noaxoAsiLmMx pukcMpyroLwnx Konew Ana Kpenne-
HWA 30HbI OrofnoBka/noaBeca NoABECHON YacTuy);

e) BHyTpeHHue uKeupylolwme vyactu (Hanpumep, avddy3op 1 Konnavok) Ans nogadn sanyckarowen
CUINbl HA BHYTPEHHIOO FOProBUHY NOABECKU NOAOGHO KOHEYHOMY UCMONB30BaHMUIO B COBpaHHOM AUHaMUKe;

f) cpeactsa ang obecneyeHns cMmelleHUsi NOABECHON YacTu B HOPMasribHOM HanpasneHun (Hanpumep,
HanpaBnSIOLWEro WTbIPA) ANsl HeAONYLLEHUS PEXMMOB KayaHWusi NOABECHOW YacTu C BLICOKUMU aMMUTyaaMu.
TpeHune BHYTPeHHeN huKCUMpyIoLei YacTu Ha HanpaBNAOLWWA LITLIPb AOIMKHO ObiTb 4OCTAaTOMHO HU3KWUM 3a
cUeT COOTBETCTBYIOLLENA KOHCTPYKLUK (Hanpumep, TedrioHOBOW ONOPHON NOBEPXHOCTU HA pyKase 1 nonupo-
BaHHOW MOBEPXHOCTU WTLIPA) ANS NONyYeHns pesoHaTopa ¢ koadduumeHTom notepb Q > 2;

g) cpeacTBa Ana onpeaeneHus cMeweHUs U 3anyckalLwein cunbl NoaBecHOW 4acTh NocpeAcTBOM
npoBeaeHUsi MPAMOro (MexaHW4eckoro) NN KOCBEHHOTO (aKycTuyeckoro) uaMepenua. Ecnu guHamuk Bos-
6y>xgaeTcs akycTudecku, sanyckatowyo cuny F(t) MoxHo paccuntaTtb No 3BykoBoMy AasneHnio p(f), usmeps-
eMOMy BHYTpU Kopnyca;

h) npeunsnoHHLIe BECHI.

10.2.3 Mpouenypa

OuHamuueckue nsmepeHns athdPeKTUBHOMN XKeCTKOCTU K, 1 KECTKOCTU B 3aBUCUMOCTM OT casura K(x)
noABeCHOM YacTu BbINONHAOT B criedytoLLeit nocneaosaTenbHOCTH:

a) 3aduKCMpoBaTh ropMOBUHY NOABECHON YacTu Mo BHYTpeHHeMy pasmepy D; npy NOMoLLM MCnonb3o-
BaHWUs1 BHYTPEHHNX (hUKCUPYIOLLMX YacTeln (Hanpumep, konnadka u guddysopa);

b) nameputb nonHyto (06Lyto) Maccy NogBeckU U BHYTPEHHUX PUKCUPYHOLMX YacTel C NOMOLLbIO npe-
LIN3NOHHBIX BECOB;

8
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Kopnyc

C) 3aKpenuTb HapyXHYW 30HY NOABECHOI 4acTu No HapyxHomy pasmepy DO c nomowbi BEPXHErO W
HUXHEro OMKCUPYHLLero/3aXMMHOro konbla. Konnayok MOHTUPYIOT HA BEPXHEl CTOpPOHE, a Aud dy30p CHU3Y.
PekomeHayeTcs, YyTo6bl BEPXHAS CTOPOHA NOABECHOI YacTh, KOTOpaa yKkasblBaeT Ha NOMOXUTENbHbIA CABUT,
Oblna npomapkupoBaHa. na usmepeHus HenuHeHol xecTkocT K(x) TpebyeTca HanpaBnaWNi WTbIpb 404
BHYTPEHHEI huKkcupytou et yactu;

d) npuBecTn BBO36YXAEHME NOABECHYIO YaCTb (HanpuMep, NHEBMaTUYECKN) C NOMOL b0 CUHYCOUAANb-
HOTO KayaHus yacToThl (pa3BepTkn), HaunHasa cfs=0,8 x fRugo yactoTel fe= 1,2 x fRBkOYNTENBHO. BO BpemMS
pa3BepTKN Ha NOABECHOI YacTn nsmepsawT cmeweHune x(f) n nonHyl 3anyckawwyo cuny F(t) B 3aBUCUMOCTH
0T BpEMEHMU;

e) paccuutatb nepegatounyto dyHkuunio H(f) = X(f)/F{f) no cnekTpy cmelw,eHuns 6bicTporo npeobpasosa-
Hua ®ypoe (FFT)X(/) = FT{x(f)} u cnektpy cunel F(f) = FT{F(f)}.

MpumeyaHune — MNpy onpeaeneHHbIX YCNOBUAX U3MepeHne 3anyckawwel cuibl F(t) MOXHO onycTuTb. Ecin
ncnbiTaTeNbHbIA KOPNyc, NCMNOJb3YeMblli A5 aKkyCTUYECKOTO BO3GYX/AEHNS, UMeET 60/1bLLIOI 06BEM 1 akycTUYeckas nogar-
imBoCcTb Cab 3aK/1l04YEHHOr0 B HEM BO34yXa HaMHOro 6onblle 3KBMBaNEHTHOM aKyCTMHECKOM noaaTtMBoOCTU MCHHTyEMOﬁ
noABECHOI YacTu, 3anyckarwas cuna F(\w) cTaHOBUTCSA MOYTU NOCTOSAHHOW 1 nepegaToyHas dyHkums H(f) ~ |X(jw)| moxeT
annpokcnmMmunpoBaTbCA aMI'IJ'IVITy,lJ.HOVI XapaKTepVICTI/IKOVI N3MEPEHHOro CMeLleHuns. Takum 06pa30|v| Ona UeHTpupyrwmnx

warib/cnaligepos 1 andy3opoB ¢ JOCTAaTOUYHO He6oNbLINM AnaMeTpoM, paboTawLux B 60nbwom kopnyce (DO <200 MM
npu o6beme Bo3gyxa 100 /1), M3MepeHVie 3BYKOBOrO AiaB/IEHNS MOXHO OMyCTUTb;

f) onpegenntb KO3 puumeHT noTepb Q c nomowblo ypaBHeHnns (9). Ecnn Q > 2, pe3oHaHcHas yacToTa
fRpaBHa yacToTe, Ha KOTOpoi nepefatoyHas dyHkuua H(f) nmeeT oTYUETNNUBLIA MAKCUMYM, NMOKa3aHHbIA Ha
pucyHke 4;

4) paccuntaTtb HeNUHeHY xecTKoCTb K{X) N0O N3MepeHHOMY BPEMEHHOMY CUTHANY CO CMELLeHNEM U
cune F(t) c ncnonb3oBaHnem MeTofa MAEHTU( MKALUM HENUHENHBIX cucTeMm [6].

10.2.4 TlpepcTtaBneHue pe3ynbTaToB

Pe3ynbTaTbl M3MEPEHUS HENWHENHOW xecTkocTn K{X) pekomeHAyeTcs npefCcTaBNfATb B BUAE KPMBOIA
3aBUCUMOCTU XecTkocTu K(X) oT cMmeweHns X. MoN0OXUTENbHOE CMELLeHNe X COOTBETCTBYET OTKNOHEHUIO
NoABECKN B CTOPOHY, r4e 3akKpenyieH Koanayok.
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i}

10 20 fR Iy
YacToTa

PucyHOK 4 — AMNINTyAHas XxapakTepucTuka HopMasim3oBaHHOW nepegatoyHoi dyHkuum H(f)/H(0)
B 3aBMCUMOCTHN OT YacToTbl f

11 KoadhhumuymeHTbl pasnoxeHusa B cteneHHon psg K(x)

11.1 OnpepgensemMble XapakTepPUCTUKU

KoadpdpmumenTsl ktnpu /'=0,1,..., N pasnoxenus B cteneHHoin psag K(x), onpegensitotca no ypaBHeHuto
K{x) = YJIK[Xi. (13)
/=0

11.2 lMpencrtaBrieHVe pe3ynbLTaTtoB

JnHamunyeckyto XecTKOCTb U3MEpPSAT B COOTBETCTBUMN € pa3genom 10. Pe3ynbTaTbl M3MepeHus Koag-
thnumeHToB Kt npeacTaBnsioT COBMECTHO C yKa3aHWeM MakChMasibHOro NMMKOBOTO CMEeLLeHUs X peak, BO3HMKa-
IOLWUM MPU AUHAMUYECKOM U3MEPEHUN.

12 DddpekTuBHAA XeCTKOCTb Keff(xpeak)

12.1 OnpepensemMas xapakTepuctunka

OdhpekTnBHas xectkocTh Keff(xpeak) onpegensietca B COOTBETCTBMM C ypaBHEHUEM (8) Ha pe30HaHCHOI
yactoTe fRnpu nogBuxHoON macce T.

12.2 MeTog n3amepeHuns

[ns n3mepeHusi pe3oHaHCcHol YacToThl fRUCNONL3YT METOA ANHAMUYECKOTO U3MEPEHUs, NPUBELEH-
HbI B pasgene 9.

12.3 TpepacrtaBrieHVe pe3ynbLTartoB

PesynbTaTbl onpegeneHunsa apekTuBHOM xecTkocTn Keff(xpesk) cnegyet npeacraBnstb COBMECTHO C
yKazaHMeM MaKCUMasibHOr0 CMEeLLEHUS X peak.

MNpumep - Keff=0,4 H mMm~1npuxpeak = 17vm.
13 MexaHuyeckass Npo4YHOCTb R

13.1 Onpegendemas xapakTepuctnka

MexaHunyeckas NpoYHOCTb R onpegenseTt notepu (CHMXEHNEe XapaKkTepucTuK) NoABECHON YacTu.

13.2 MeTtog usmepeHus

Pe3oHaHCcHY10 YacToTyl M KoahpuumeHT Q n3mMepsatoT METOAOM AUHAMUYECKOTO U3MEPEHUs, NPpUBeeH-
HbIM B pasgesne 9, 6e3 UCNob30BaHUSA CpeACcTB cTabunmsanny NnoABEeCKM (HanpasBASOLWEro WTbIPS Ha PUCYH-

10
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ke 3) 4N BbINOMHEHUS ANHAMUYECKOro U3MepeHns 6e3 4onoNHNTENbLHOro TpeHns. Takoe nsmepeHune cnegyet
BbIMNOMHATL NP JOCTATOYHO HEBOMNbLUMX amMiNUTYaAax AN HedonyLeHUs KadaHus U Apyrux HeperynspHbix
PEXMUMOB BMBpaLnn1. MexaHndeckyto NPOYHOCTb R paccynTeIBaloT No ypasHeHuto (10).

13.3 lMpegcTaBneHue pe3ynbLTaToB

PesynbTaThbl n3smMepeHusi MexaHU4Yeckoi NPOYHOCTU R creayeT NpeacTaBnsiTb COBMECTHO C yKkasaHnem

MaKCUMarbHOro CMeLLEHNS X g

Mpumep — R=0,4H ¢ -mm1 ApU Xpeap = 1 mMMm.

11
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Mpunoxenne A
(cnpaBo4HOe)

CBefileHUA 0 COOTBETCTBUU CCbINOYHBLIX MeXAYHapoaHbIX CTaHAAPTOB
HauuoHanbHbIM cTaHgapTam Poccunckon ®epepaynn
(n AencTBYIOLWMUM B 3TOM KauecTBe MeXrocygapcTBeHHbIM cTaHAapTam)

Tab6nwunuya OAA

0O603Ha4eHne CCbINOYHOro CreneHb 0O6o3Ha4YeHe U HaMMEeHOBaHWe COOTBETCTBYIOLLIETO HALMOHANBHOTO UK
MeXAyHapoaHOro craHgapTa COOTBETCTBUA MeXrocyjapCTBEHHOro crtaHgapra
M3K 60268-1 IDT FOCT IEC 60268-1—2014 «O6opygoBaHWe 3BYKOBbIX CUCTEM.
YacTtb 1. O6WMe NOonoxeHns»

MpwnmeyaHue—B HacTosiwen Tabnyue MCNonNb30BaHO Crieaytolee ycroBHoe 0603HaYeHe CTeNeHn CooT-
BETCTBUS CTaHOAPTOB:
- IDT — ngeHTuuHbIN cTaHaapT.

12
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