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Mpeaucnosune

1 NOArOTOBJ/IEH ABTOHOMHOI HEKOMMEpYecKoit opraHm3almein «<Hay4yHo-TEXHUYECKNI LLeHTp cepTu-
thukauun anektpoobopygosaHmsa» «NCIAM» (AHO «HTLC3 «NC3M») Ha 0cHOBE COGCTBEHHOTIO NepeBoja Ha
PYCCKMIA 13bIK aHTN10A3bI4YHOV BEPCUMN MEXAYHApPOAHOT0 CTaHAapTa, yKasaHHOro B MyHKTe 4

2 BHECEH TexHuuyeckum komutetoMm no ctaHgaptam TK 452 «be3onacHocTb ayamno-, BUAEO-, 3/1EKT-

POHHOI# annapatypbl, 060pYA0BaHUS UH(OPMALUOHHBLIX TEXHOIOTMA N TeNeKOMMYHUKALUOHHOTO 060pY0-
BaHUsI»

3 YTBEPXJEH U BBEAEH B JENCTBVE [puka3om deaepasbHOr0 areHTcTBa Mo TeXHUYECKoMy
perynupoBaHuio n MeTponorum oT 1 Hosbps 2016 r. No 1550-ct

4 HacToswwnii cTaHAapT MAEeHTUYEH MexayHapoaHoMy cTaHaapTy M3K 62459:2010 «O6opyaoBaHve
3BYKOBbIX CMUCTEM. JJieKTpoakycTuyeckme npeobpasosaTenu. Vi3mepeHne NOABECHbIX  yacTei»
(IEC 62459:2010 «Sound system equipment—Electroacoustical transducers — Measurement of suspension
parts», IDT), Bkntoyas nonpasky |IEC 62459:2010/Cor 1:2015.

Monpaska K ykazaHHOMY MeXAyHapoAHOMY CTaHAapTy, NPMHATasA nocne ero ochuumanbHON ny6amkaumumn
BHECeHa B TEKCT HACTOALLEro ctaHAapTa v BbifenieHa ABONHON BEPTUKAIbHON NIMHUET, paCcrONOXEHHON Ha
nonAX OT COOTBETCTBYIOLLErO TEKCTA, 8 0603HAYEHNE U o MPUHATUSA NONpaBKn NpuBefeHbl B CKOH6Kax nocne
COOTBETCTBYHIOLLEro TekcTa (B NpMMeYaHun K TEKCTY).

Mpu NpUMEHeHUN HacTOSLLEro cTaHAapTa peKkOMeHAYeTCA UCNOob30BaTb BMECTO CCbIIOYHbIX MEXy-
Hapo/AHbIX CTaHAaPTOB COOTBETCTBYIOLLME UM HALMOHabHbIe CTaHAapTbl Poccuiickoli Pesepauun, cBefeHns
0 KOTOPbIX NPUBEAEHbI BAOMOMHUTENIBHOM NPUIOXeHNN A

5 BBEJEH BIEPBbIE

MpaBuna npuMeHeHns HacTOALLEro cTaHgapTa ycTaHOB/MEHbl B cTaTbe 26 PefepasibHOro 3akoHa
0T 29 uioHsa 2015 r. Ne 162-®3 «O cTaHgapTu3auum B Poccuiickoin ®egepauun». MHchopmauusi 06 nameHe-
HUAX K HacTosiLeMy cTaHAaap Ty ny6nnkyeTCA B @XKerogHom (No coOCTOAHMI0 Ha 1aHBapsA TeKyLwero roga)
NHhopMaLOHHOMYKa3aTene «HaumoHanbHble CTaH4ap Thi», a 0huLManbHbIi TEKCT n3MeHeHunii nnonpa-
BOK — B €XEMEeCAYHOM MHChOpMaLNOHHOMYKa3aTene «HaloHanbHble cTaHgapThi». B cnyyaB nepecmoT-
pa (3aMeHbl) WAM OTMEHbl HACcTOAWEro cTaHjapTa COOTBeTCTBYyWLWee YyBeAoM/eHne O6yaeT
ony6/MKOBaHO B G/vKalilleM BbIMYCKe eXemMeCAYHOro MHMOPMAaLMOHHOIo ykasaTens «HauuoHanbHble
cTaHgapTbi». CooTBeTCTBYyOWaa WHopMauns, yBefOMNeHne N TEeKCThbl pasMelialoTca Takke B
MHChOpMaLMOHHONM cucTemMe 06LLero NonbL30BaHNa — Ha ohuLManbHOM caiiTe PegepanbHOro areHTCcTBa
N0 TeXHNYeCKOMY perympoBaHunto n MeTponorum B ceTv NHTepHeT (www.gost.ru)

© CraHpgapTuHdgopm. 2016

HacToswuii cTaHAapT He MOXeT GbiTb NO/IHOCTLIO UM YACTUYHO BOCMPOU3BEAEH, TUPAXUPOBAH U pac-
MpocTpaHeH B kauecTBe ohuLManbHOro Usganus 6e3 paspelleHus ®efepasibHOro areHTCTBa No TEXHUYECKO-
MY perysiupoBaHuio 1 MeTposiorum
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O6Lue NoNoXxeHns

1) MexpyHapoaHas anekTpoTexHuyeckas komuceus (M3IK) siBnsetca mexayHapoaHoi opraHmsauuet
no ctaHfapTusauuun, o6beAnHAIOLWE BCe HaLMOHasIbHble 31EKTPOTEXHUYECKUE KOMUTETHI (HauMoHasbHbIe
komumTeTbl M3K). 3agava M3K — npogBmkeHne MexayHapoaHOro coTpyAHMYeCcTBa BO BCEX BONpocax, kacato-
L MXCA CTaHAapTU3aLmMmn B 06/1acTV 3N1EKTPOTEXHUKN U 3/IEKTPOHNKN. Pe3ynbTaTtom aToii paboThl M BAONO/HE-
HUe Kapyroli aeatensHocTM MIK iBNeTCA n3faHue MexayHapoHbIX CTaHAAPTOB, TEXHMYECKUX Tpe6oBaHui,
TEXHUYECKUX OTYETOB, NYBINYHO AOCTYMNHbLIX TEXHMYeCcKux TpeboBaHuii (PAS) n pykoBoAcTB (B fasbHelileM
UMeHyeMbIX «ny6nukauun M3K»). Vx nogrotoBka nopyyeHa TexHnyeckm kommTeTam. Jlo60i HaunoHanbHbIi
komuTeT M3K, 3aMHTEpeCcOBaHHbI1 B 06BbEKTE PaCCMOTPEHUS, C KOTOPbIM UMEET A,ef10, MOXeT y4acTBoBaTh B
npeaBapuTentHoON paboTte. MexayHapoaHble, NpaBUTENIbCTBEHHbIE U HEMNPABUTEILCTBEHHbIE OpraHu3aLumm,
coTpygHudawuwme ¢ M3K, Takke npuvHUMaloT yyacTue B 3Toi moarotoBke. M3K 611M3ko cOTpygHWYaeT c
MexpayHapogHoli opraHm3auuvein no ctaHgaptusauum (MCO) B COOTBETCTBUM C YCI0BUAMM, ONpeaeeHHbIMM
cornatleHnemMm Mexgay aTuMu ABYMS opraHm3aunsamm.

2) BdopManbHbIX peleHnsx unm cornaweHnax M3K BbipaxXeHOo NofoXUTeNbHOE peLleHne TexHmuyec-
KNX BONPOCOB, MPaKTUYeCKN KOHCEHCYC Ha MeXAyHapo4HOM ypPOBHE B COOTBETCTBYHLLMX 061aCTAX, Tak Kak B
cocTaBe KaXAoro TeXHMYeckoro kommTteTa ecTb NpefcTaBuTesnin OT HauMoHasIbHbIX koMuTeTos M3AK.

3) Ny6nukaumm M3IK npuHMMaloTca HauuoHanbHbIMKU KoMuTeTamn M3K B kauecTBe pekoMeHAauuii.
MpnnoxeHbl MakcMmasibHble YCUnS AN TOro, YTo6bl rapaHTMpOBaTh NPaBU/IbHOCTb TEXHUYECKOTO coAepxka-
Hus nybnukauuii M3K, ogHako M3K He MOXeT oTBevaTb 3a MOPSi0K UX MCNOb30BaHWUA WU 3a HEBEPHOE
TOJIKOBaHWE KOHEeYHbIM No/b30BaTesieM.

4) B uensx coAeliicTBUS MeXAyHapO4HON rapmMoHM3auny, HaunuoHasnbHble komuteTel M3K 0653ytoTCA
NPUMeHATb Ny6mkaumm M3K B X HAUMOHANbHbIX U PErMOHaNbHbIX NY6MKaLUsAX C MakCMMasibHON CTeneHbio
NPUGMXKEHNA K UCXOAHbIM. JTlo6ble pacxoxaeHus mexay nwboi nybnvkauneli M3K n cooTBeTcTBylOLLEl
HaUVOHaNbHOWN UNN permoHanbHol Nybankaumneii 4OMKHO ObiTb YHETKO 0603HAYEHO B NOCAeAHEN.

5) M3K He ycTaHaBnuBaeT npoueAypbl MapKMpoBKM 3HAKOM 0f06peHus 1 He 6epeT Ha cebs oTBeT-
CTBEHHOCTb 3a /1lo60e 060pyAoBaHNe, 0 KOTOPOM 3asiBMSIKOT, UTO OHO COOTBETCTBYET ny6mkauum M3K.

6) Bce nonb3oBaTenu A0MKHbI GbiTb YBEPEHbBI, UTO OHU UCMONBL3YIOT NOC/eAHee usgaHue aTol ny6am-
Kaumu.

7) M3K unu ero gnpektopa, ciyxalue Wan areHTbl, BKoYass OTAesIbHbIX 3KCMEepPTOB W Y/IEHOB €ro
TeXHUYeCKUX KOMUTETOB M HaLMOHaIbHbIX KOMUTETOB MOK, He HEeCYT H1KaKO OTBETCTBEHHOCTU 38 NPUYMHEH-
Hble TeNecHble NOBPEXAEHWS, MaTeprasbHbIi yLLep6 unm apyroe noBpexaeHve noboi npupoabl Boo6LLe, Kak
npsiMoe Tak Y KOCBEHHOE, UK 3a 3aTpaThl (BK/IUas opuanyeckme cbopbl) U pacxodbl, NpoucTekawLme us
ucnonb3oBaHusa nybnvkauum MIK. unu ee pasgenos, unu noboi gpyroi nybéavkaumm MIK.

8) CnepyeT 06paTuTb BHMMaHMe Ha HOPMAaTMBHbIE CCbIIKW, yKa3aHHble B HAcTosWeM cTaHjapTe.
Mcnonb3oBaHMe CCbIJIOYHbIX MeXAYHapoAHbIX CTaHOapToB fABAsSeTCA o06sA3aTefNbHbIM AN NPaBUIbHOMO
NpYMeHeHNss HacCTosLLLero cTaHaapTa.

9) CnepyeT 06paTuTb BHUMaHUE Ha TO. YTO MMeEeTCs BEPOSATHOCTb TOr0, YTO HEKOTOPbIE U3 3/IEMEHTOB
HaCTOosLLEero cTaHgapTa HecyT OTBETCTBEHHOCTb 3a UAeHTUMUKaLMIo M06bIX TakKMX NAaTEHTHbLIX NPas.

M3K 62459 noarotoBneH TexHuyeckum kommtetom 100 M3K «Ayamo-, BUAEO- U My/IbTUMeWiHbIE ChC-
TeMbl 1 060pyAOBaHNE>.

HacTosilee nepBoe usfaHue oTMEHSIET U 3aMeHsieT AoKyMeHT IEC/PAS 62459, ony6/1MKOBaHHbIN B
2006 r. CtaHgapT aBnseTcsa TeXHMYeCckum nepecmMoTpom. OCHOBHbIE U3MEHEHUS NPUBEAEHbI HAXE.

- onucaHns MeTof0B N3MepeHUs NprBeAeHbl B COOTBETCTBME C COBPEMEHHbLIM YPOBHEM TEXHOJIOTUIA;

- pob6aBneHbl pasgesnbl ¢ 5no 13;

- npunoxeHve A «Hopmbl 1 NpaBuia» UHTErPUPOBAHO B OCHOBHYIO YacTb CTaHAapTa,;

- NPOU3BefEeH NOJHbIN NepecmMoTp BCEro TeKCTa.

TeKCT HacTosLWero cTaHapTa OCHOBaH Ha ClielyoLWmnx JOKyMeHTax;

OKOHuYaTeNbHbI NPOEKT MeXAyHapo4HOro cTaHaapTa OTYeT O T0/10COBAHUN

100/162S/FDIS 100/1648/RVD

Monuyto I/IH(*)OpMaLI,VIIO 0 ronocosaHun no o,qo6peHm0 HacToALWero craHgapTa MOXHO HaWiTu B oTYeTE O
ronocoBaHunn, ykasaHHom B I'IpI/IBeAEHHOI7I Bbille Ta6r||/|u,e.

\
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HacTosuwas ny6nukaumsa paspabotaHa B cooTBeTcTBuM ¢ upektneamu MCO/M3K. yactb 2.

KoMWUTEeT NpuHAN pelueHne, YTO cofepXaHne HacToALWero ctaHjapTa octaHeTcs 6e3 U3MeHeHU [0
KOHEYHOW faTbl COXpaHeHus, yka3aHHOI Ha caiite M3K ¢ agpecom http://webstorc.iec.ch, B gaHHbIX, Kacato-
LLMXCS KOHKPEeTHOro cTaHgapTa. Ha ato Bpems ctaHgapT 6yeT:

- MOATBEPXAEH 3aHOBO;

- aHHyNMpoBaH;

- 3aMeHeH NepecMOTPEHHbIM U3[aHneM; Un

- U3MEHEeH.
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BeBegeHve

XapaKkTepucTUKN NOABECHbIX YacTeld, TakMX Kak LeHTpupytoLLme Wwalibbl (cnaiigeps!) u oronosku (nosse-
Cbl), CYLLECTBEHHO B/IMSIIOT HA KOHEYHOE KayecTBO 3BYKOBOTO CUrHasia rpoMKOroBopuTens. B HacTosem
cTaHfapTe onpegesieHbl MeToAbl U3MEPEHUA 1 MapaMeTpbl, He06XoANMble A5 pa3paboTkn 1 obecneyeHms
M3roTOBUTENSIMU KayecTBa NOABECHbIX YacTel rpoOMKoroBopuTeneil.

[lns n3amepeHuns nogBecHbIX YacTein npy Mmanbix 1 60AbLLNMX aMAAUTYAax CUrHanos pa3paboTaHbl cTaTu-
yeckue 1 AMHaMUYeckne MeToabl. B cuny ynpyronnactnyeckux/Bs3Koynpyrux CBOMCTB CyCNeH3NOHHbIX MaTe-
pnanoB (BOJIOKHUCTOrO mMaTepuana, kaydyka/pesuHbl, neHomartepuana. Gymaru) pesynbTaTbl W3MepeHuit
3aBUCAT OT yCJ'IOBI/II7I |/|3|\/|epeH|/||7|, npesynbtatbl, NOyYeHHble PpasHbIMWU MeTo4aMun, CpaBHUBATb 6eccMbIC/IEH-
HO. Hanpumep, XxapakTepucTukn, n3mMepsieMble C UCNOb30BaHMEM CTATUYECKOTO MeToa, CUIbHO MEHSATCA B
3aBMCUMOCTU OT ANHaAMNYECKOro noseaeHnsa CyCrneH3noHHbIX MaTtepuanoB npu BOS6y)K,qEHI/IVI 3BYKOBbIM CUT-
Haslom. B HacTosILeM cTaHAapTe nprBefeHa TEPMUHONOINSA, XapakTEPUCTUKU, KOTOPbIe HEOGXOAMMO onpeje-
NUTb. ¥ yKasaH BUA NpeacTaBneHns pe3ynbtaToB. Lienb paspaboTkv cTaHgapTa 3aknioyaeTcs B yy4dlleHun
BOCNPOU3BOAVMOCTU/NOBTOPAEMOCTU M3MEPEHWIA, B YNPOLLEHUN MHTEpPNpeTaLun pe3ynbTaToB 1 B NOAAEPXKKE
obMeHa UHgopMaLveid Mexay N3roToBUTENsIMU NOABECHbLIX YacTeil 1 N3roTOBUTENSIMU CKOMMNEKTOBAHHbIX
YCTPOICTB BO3OYXAEHNUS.

\
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HALULMWOHANBHBIN CTAHAAPT POCCUWNCKOWN GEAEPALUMN

OBOPYAOBAHWE 3BYKOBbIX CUCTEM

3iekTpoakycTmueckue npeobpasosaresu.
M3mepeHue noaBecHbIX yacTeil

Sound system equipment. Electroacoustical transducers.
Measurementof suspension parts

fatasBegeHns — 2017—11—01

1 O6nacTb NPUMeEHEHUS

HacTosAwuii ctaHgapT pacnpocTpaHaeTcs Ha NOABECHbIE YaCTN 3/1IeKTPOaKyCTUYeCKMX npeobpasoBare-
neii (HanpumMep, rPOMKOroBopuTesiei/guHaMmkoB). B cTaHAapTe yCTaHOB/IeHbl NapameTpbl U MeTobl U3mepe-
HMSA. NO3BOJIAOLINE ONpeAenaTb XapaKTEPUCTUKU MOABECHbIX YacTei, TakMx Kak LeHTpupylowme waliobl
(cnangepsl), oronoBkK (NoABeCkl), Memo6paHbl v Auddy30pbl 40 UX Coopkn B npeobpasoBartesnb. PesynbTa-
Tbl U3MEPEHUIA NpefHa3HauYeHbl AN TEXHWUYECKOro MPOEKTUPOBAHUA U YNpaB/ieHUs kayecTBOM. MeToabl
M3MepeHuii, ycTaHOBNEHHbIE HACTOALWMM CTaHAAPTOM, NpeAHa3HauYeHbl 415 YYyUYLWeEHUs KOPPensuun Mexay
pesynbTatamy M3MepeHuii, NPOBOANMbIX U3rOTOBUTENSIMU NOABECHbLIX YacTel 1 U3roToBMTeIAMI akycTuyec-
KX cuctem (rpoMKOroBopuTenei).

MeToabl u3mMepeHust ob6ecneynBatoT NoslyyeHne napaMeTpoB, OCHOBAHHbIX HA JIMHENHOM U HENIMHENHOM
MOAENMPOBAHNN NOABECHOIN YaCTU 1 MOTYT ObITb Kak CTaTUYeCKUMM, TaK U AUHAMUYECKUMMU.

2 HopmaTtuBHbIe CCbISIKA

[na npyMeHeHnst HacCTOoSILLErO CTaHAapTa HE06X0ANMbI CNeAYOLLME CCbI/IOYHbIE AOKYMEHTHI. [Ans faTu-
POBaHHbIX CChIJIOK MPUMEHSAIOT TOMIbKO yKa3aHHOe U3fjaHue CCbIJIOYHOTOo AOKYMEHTa, A1 HefaTupPOBaHHbIX
CCbI/IOK MPUMEHSAIOT NoCneAHee n3fgaHue cCblJIOYHOTO OKYMeHTa (BKIOUYas Nto6ble USMEHEHUS).

IEC 60268-1 Sound system equipment — Part 1: General (O6opyaoBaHue 3ByKoBbIX cucteM. YacTb 1.
O6Lwume NoNoxeHns)

3 TepMUHbI U onpefesieHns

B HacTofLWweM cTaHAapTe UCMONb3YIOT CrieAytoLie TEPMUHbI C COOTBETCTBYIOLLMMUW ONpeAeeHns MU,

3.1 noaBecHas yacTb (suspension part): Oronosok (nogeec) audysopa, N3roToB/IEHHOIO U3 PEe3NHbI,
neHomaTepuana. bymarv n BONIOKHUCTOrO Martepuana, u LeHTpupytolias waiba (cnagep), o6bI4HO N3rotas-
NMBaemblil U3 MaTeprana c nponuMTOYHbLIM BELLECTBOM.

3.2 cmeleHune, x (displacement, x): HanpasneHve, nepneHAnKynsipHOe BHyTpeHHeMy 0604y noasec-
HOM yacTu.

3.3 makcumanbHoe cmelleHune, xpoik (peak displacement. xwak): 3HauyeHne MaKkCManbHOro cMeLle-
HWA. BO3HUKAIOLLEro Npy AMHAMUYECKOM N3MEPEHUN Ha PE30HAHCHOI YacToTe.

3.4 pBwmxyuwas cuna, F (driving force. F): CymmapHoe BO3AeiicTBME BO3BpaLLatoLLE CWU/bI, CUMbI
TPEHUS Y MHEPLMMN NOABECHOM YaCTN Y BHYTPEHHNX (ONKCUPYIOLLMX YacTell Y rop/IoBUHbI MOABECKU.

N3paHne opuymnansHoe
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3.5 nepogatoyHasa cymkuma/dyHkuna npeobpasoBaHusa (transfer function. H(/)): AmnautygHas
XapakrepucTtuka mexay cnektpom cmeteHuns X(jw) = FT{x{t)} n cnektpom cunsel F{jw) = FT[F{t)), 3apaBaemas
chopmynoii

= IX(A*H (1
A0) 190>)]

3.6 gnHamuueckas xecTkocTb, K(xac) (dynamic stiffness. K(xac)]: BennunHa, o6paTHas AuHaM1U4eckoi
nofatnueocTn C(xac); 3TO OTHOLIEHE MTHOBEHHO Cu/bl FaCK MTHOBEHHOMY CMELLEHMIO X/, MPU CUTHas1e BO3-
6y AEeHNA NepeMeHHbIM TOKOM B TOUKe Xac, 3aflaBaemMoe C/iefyoLW M ypaBHeHem

sy L @)

MpumeyaHune — fnuHamuyeckas XecTKoCTb K(xac) COOTBETCTBYeT CeKaHCy yrna/cekylei Mexay UCXOAHOW U
pa6oyeii Toukoll, onpegensemoli XaeHa KpUBOW cuna-cmelyeHue.

3.7 nHKpemeHTanbHas xectkocTb, KInE(xdc) (incremental stiffness. K ny(x);)J BenuuuHa, obpaTtHas
WHKpPeMeHTanbHol nogatnmBocTu C(Xdc); 3TO OTHOLEHNE He60MbLUION CU/bl NePeMEHHOro Toka Fack He60/b-
LLIOMY CMELLEeHWI0 Xac, Co34aBaeMoMy eto B paboueil ToUke XacB yCTaHOBMBLUEMCS pexume, 3ajjaBaeMoe cre-
OYIOLUM YpaBHEHVEM

<3)

NMpumeyvyaHune — NHKpeMeHTanbHas xecTkocTb. KTc(XiiC) cooTBETCTBYET rpagmneHTy B paboueli Touke, onpege-
nsemoi xdc Ha KpMBOW cuna-cmeleHue.

3.8 cTatuyeckas xecTtkocTb, Kllalic(xdc) [static stiffness, Kstal(xdc)]: BennunHa, obpaTHas ctaTuyeckoi
nogatmeocTy Cstatic(X.r): 3TO OTHOLLEHWEe CUbl MOCTOSHHOTO Toka FAC K CMeLLeHnI0 N0 MOCTOAHHOMY TOKY XdE,
co3faBaeMoMy et B paboueii Touke Xxdc ByCTaHOBMBLUEMCS peXUME; cTaThyeckas xecTkocTb, KsU,o(*dc)cooT-
BETCTBYET CEKaHCy yrna/cekylueil Mexay ncxofHol 1 paboyei TOUKO KpUBOWA Cuna-cMelleHne nonpegenser-

CA ypaBHEHneM

PN 1 4)
iuot(~dc) OoUocfdg  Xn
3.9 nopgBwxHas macca, T (moving mass, T): Macca, onpegensemas no criegytouiein popmyne
T = (Vs ¢ TC, O

rae TN— macca NofBECHOM YacTu.
T0— fononHuWTeNbHaA Macca BHYTPEHHUX (PUKCUPYIOLL X YacTell;
6— hbakTop cbukcmpoBaHua (NpuO <6£1), onpegensiowmnii YacTb NOABECKM, KOTOpasi BHOCUT Bkiaga
NOABWXHYIO Maccy.

NMpumevaHnne — Ecnn cdaktop 6 HeumsBecTeH, NOABMXKHAA Macca NpubNU3NTENbLHO onpejensieTcs nyTem
Mcnonb30BaHua 06uLero (MOSIHOrO) Beca NoABEeCcHo yacTu (A= 1) npu ycnoBuu, YTo Macca n2c BHyTpeHHelt dhnkcupyroleit
4acTu HaAMHOTo 60/blIe NOABUXHOW Macchl T (Mc» mt).

3.10 pe3oHaHCcHas vacToTa, fR(resonance frequency. /R): YacToTa cmeLeHust o nepeMeHHOMY TOKY
Xac, Npy KOTOpoii Bo3Bpallatowas cuna FK= K(xac)xacnogBecHOM YacTy paBHa MHepLUY NOABUMXHOM Macchl T U
3aaeTcs crefyloLWnm ypaBHeHneM

FK=K(xjxx =T Q)
dt3
3.11 HammeHbllas pe3oHaHcHas YacToTa gnddysopa, fO(lowestcone resonance frequency. f0): Yac-
TOTa. NpW KOTOpOIi Macca Anddysopa NXKeCcTKOCTb N0ABOCA HAXOAATCA B pe30HaHCe.
Mpumeuvanne 1— HauMeHblly0 Pe30HAHCHYIO 4YacToTy AU dy3opa MOXHO NPUGAU3NTENBHO BbIYUCIUTL

no chopmyne

1
Y 7
o [an, @)

npu ncnosb3oBaHum xecTkocTn K(xolnpu casure xdll. 06ycnoBaeHHOM rpaBuTaLmneii, haktopa hMKcupoBaHus iin macchl
andgdysopa mv
NMpumevaHnune 2— dopmyna (7) 3ameHeHa cornacHo IEC 62459:2010/Cor 1.2015 (Monpaska 1.2015).
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3.12 adhpekTBHAsA xecTkocTb, Kcff (effective stiffness. Ka'): )KecTkocTb, npeacTasnsiowas KoHcepBa-
TUBHbIE CBOMCTBA NOABECHON YacTu, BUGPUPYIOLLEi Npy pe3oHaHCcHol yacTtoTe fH npu ncnonb3oBaHum noa-
BUXXHOI Macchl T nonpegensemMas no choopmyne

A ) = (2nfH)2m. ®)

MpumeuvyaHune — SpdekTnBHaA XKeCTKOCTb nnu obpaTtHas BennmynHa — nogatnusocTtb CBAXp/y) =
* 1/Ko~Xp**) ABNAOTCA MHTerpanamm cCOOTBETCTBYIOWMNX HENNHeliHbIX napameTpoB K(x) n C(x) B ucnonbsyemom padoyem
Avana3oHe, onpejensieMbIMN MUKOBbIM 3HayeHneM Xp<bk S eKkTUBHbIe NnapameTpbl NPSIMO OTHOCATCA K PE30HAHCHOW
yacTtoTe ¥ MOTyT U3MePATLCA NPU MUHUMaNbHOM 060pyAoBaHUN. OAHaKo ahhekTUBHbIE NapameTpbl MOXHO CpaBHUBATb
TONbKO TOrAa, Korga n3aMepeHus BbIMOSTHATCSA NPY OAHOM M TOM Xe MaKkCumManbHOM CMeLlieHnn xpaak.

3.13 koadpduumeHT notepb, Q (toss factor. O): KoadhduumeHT mexay 3HauyeHUeM nepepaTtoyvHoi
dyHKuMn/pyHKunm npeobpasosaHus H(fR) Ha pe3oHaHcHOW YacToTe fR 1 3HaYeHMeM nepenaToyHOW ChyHK-
uun/cdyHkuny npeobpasoBaHus H(fac) Ha oueHb HM3KMx YactoTax fdc(npum fac «  fR) onpepensiemblii cooTHoLwe-
HMem

Q=JH(U (9,
Wl
MpumevyaHune — Ecnm notepn goctatoyHo Bbicokn (O >2) nepepatouyHas dyHkyms H(f) nmeeT oTueTnumBblii

MaKcUMyM (NWK) Ha pe3oHaHCcHo yacToTe fR.

3.14 mexaHunyeckas npoyHocThk, R (mechanical resistance. R): 3HauyeHne MexaHU4YeCKOn NPOYHOCTH,
paccunTaHHol no hopmyne
R_ (10)
o
rae T — noABukHas macca:
fR— pe3oHaHcHas 4acToTa;
O — K03h(PULMNEHT NOTEPD.
3.15 pasmep BHyTpeHHero 3axuma, D _(inner clamp dimension, D.): inameTp rop/i0BiHbI NOABECHO
4yacTu, 3aMKCUPOBAHHOM BHYTPEHHUMU hMKCUPYIOLLMMU YacTamu (Hanpumep, Andddy30poM 1 Konnaykom).
3.16 pasmep HapyxHoro (BHewWHuniA) 3axnma, 0 O(outer clamp dimension. D0O): BHyTpeHHu®ii AnameTp
HapYXXHO 30HbI MOABECHOWN YacTu, 3aKCMPOBAHHOW BHELLHUMY (OUKCUPYIOLLMMUK 3/IeMeHTaMu (Hanpumep,
BEPXHUMU U HXHUMU COUKCUPYIOLL UM KONbLAMMK).

4 YcnoBus UCNbITaHWA

WcnblTaHna npoBoAAT Npu TemMnepaType okpyxatouieli cpefbl ot 15 °C go 35 °C (pekomeHayeTca npu
20 X), oTHOCWTEeNbHOI BNaxHocTn oT 25 % a0 75 % narmocepHom AassieHnn oT 86 o 106 klMa, kak ykazaHo
B MOK60268-1.

Lo Hayana n3mepeHusa ucnbiTyemas noABecHas YacTb A0/DKHA XPaHUTLCS MPY YKasaHHbIX KAMMatu-
YeCKMX YyC/I0BUAX B TeYeHne 24 y,

5 dukcauusi NoABeCHOWN YacTu

5.1 O6wure nonoxeHus

MopBecHas YyacTb NP ANHAMUYECKOM UCMbITAHUN A0/KHA CbMKCMpOBaTbCH TakKXe, Kaknpun ee MOHTaxe B
rOTOBOM rpoMKorosopuTtene.

5.2 Pas3pylwarwuiee nsmepeHume

B HekoTOopbIX CyyYasax MOXeT 6biTb YA06HbIM NCNOb30BaTb OPUTMHA/bHbIE YacT TPOMKOroBOpUTENs
(kapkac 3BYKOBOW KaTyLUKK, pamKy), a A8 Ux oukcaumm — Knew.

5.3 Hepaspywatliee nsmepeHue

B Lensx cpaBHeHUs 06pasLLoB, XpaHeHNS 3TaNIOHHbIX e AUHULL U 419 YNPOLLEHNA KOHTaKTOB MeXAy U3ro-
TOBUTE/NIEM 1 NOTPEBUTENEM pPeKOMeHAyeTCcs NPOBOAUTL HepaspyLuatoLiee ucnbiTaHne. MockosibKy NoAroHka
cneumanbHbIX PUKCUPYIOLLMX YacTell, NoAX0AALMX AN KOHKPETHOV reomMeTpum, ABASEeTCA [0POroi naonros-

peMeHHoIi onepauueii, MOXHO NMOPEKOMEH0BATL 60/lIee YHUBEPCA/IbHYIO CUCTOMY (hMKCALMU, BKIHOUAIOLLYIO
MUHUMa/IbHOE KO/IMYECTBO OCHOBHbIX 3/IEMEHTOB (HanpumMep, KoseL, Ko/naykos v A y3opoB.).
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MogBmxHas macca T 3aBUCUT OT Macchl NOABWXKHbIX YacTell NOABECKN, BO3AYLLIHOW Harpy3ku 1 Macchbl
BHYTpPeHHel dhukcupytouieii yactu. Ecnn macca BHYTpeHHel hmkcupyoLeid YacTn HaMHOro 6onblue Macchbl
NOABECKW, MOJHYIO MOABWXHYI Maccy T MOXHO annpoKCHMMpoBaTb O6WMM (MOJSHbIM) BECOM MOABECKM C
BHYTPeHHel onkcupytoLeit yacTbio (6= 1). BaTOM cnlyyae Maccy 3axartoro yyactka y Hapy»XHOi 30Hbl noaBec-
K1 1 BAVSIHWE BO3AYLIHON HArpy3kun MOXHO He yuuTbIBaTb.

5.4 Mo3uyunsa dukcaynn

BepTuka/ibHOE MOSIOXKEHWE NOABECHOM YacTu BO Bpemsi M3MepeHust (CMelleHue B FOpU30HTasIbHOM
HanpasfeHN) ABNISeTCS 06513aTeNIbHbIM, EC/IN HEMb3s NTPeHe6peyb BECOM BHYTPEHHNX (OUKCUPYIOLLMX YacTel
WM BECOM MOABECHOV YacTu. FOpM30HTasIbHOE MOJIOKEHNE (CMelleHne B BepTUKaSIbHOM HanpasieHuin)
MOXeT BbI3BaTb CABUT B CMeLLeHUU Anddy3opa n3-3a rpaBuTaLmm, yBenmumnBas CTeneHb XXecTkocTu.

5.5 PeKkoMeHAauuy OTHOCUTE IbHO BHYTPEHHUX (DUKCUPYIOLL X YacTei

Ans HedonyweHUs aKCLeHTpUUYeckoli gecopmaLnm unm konebaHus 0THOCUTEIbHO MONEepPeYHol ocu
(onpokuabiBaHWs) NOABECHOI YacTu U 415 NoaBNeHus ApYrux BUA0B BUGPALUM (PEXMMOB KauyaHus) MOXHO
1CNob30BaTh A0MNOHUTESIbHBIE PEKOMEHAALUN OTHOCUTE/IbHO BHYTPEHHUX PUKCUPYIOLLUX YaCTeiA.

5.6 YKasaHue ycnosusa gukcaumu

CnepyeTyka3saTb 3HaueHune hakTopa rKCpoBaHnsa BCOOTBETCTBUM € 3.9, a Npy ero oTCyTCTBUM Cnegy-
eT UCNO0/b30BaThb ero 3HayeHne no ymosyaHuio i = 1. HactosaTeNlbHO peKoMeHyeTCs yKa3blBaTb BHYTPEHHUI
3aKMMHOI pa3mep D, M HapyxHblil (BHELIHWIA) 3axknMHOV pa3mep Do, a Takke reoMeTpuio BHYTPeHHeR nkcu-
pytouiei yactu. Takke HeobXxo4MMO yKa3blBaTb OPMEHTALMIO NMOABECHON YacTn (CTOPOHY NMOABECHON YacTy,
MCMONb3YIOLLYHCS B KauecTBe nepefHeli 1 B kayecTBe 3ajHeli B U3MepUTeIbHOM 3aXMMHOM YCTPOICTBE).
Bocnpon3BogMmMoCcTb/MOBTOPAEMOCTb U3MEPEHUSS MOXHO Y/YULIUTb 3a CYET WCNO/Ib30BaHNA OfWHAKOBbIX
hUKCMPYIOLLMX YacTei N 0AHOM 1 TOW e OpueHTaLmmn noagBecxu.

6 MeToabl U3MepeHUs

6.1 CTaTtuyeckoe nsmepeHue

B faHHOM MeToZie U3MepeHUsi CTaTUYECKOW XXECTKOCTU B COOTBETCTBMU C ypaBHEHUEM (4) UCMONb3YOT
CUrHan NOCTOSHHOTO TOKa OnpeeeHHOro 3Ha4YeHns (Hanpumep, NOCTOsIHHY0 cuny Fdc) B kayecTBe BO3OYyxae-
HVA (BO3LENCTBUA) M M3MEPSAIT XapakTepucTuky/oTKINK NOABECHON YacTy N0 NOCTOSAHHOMY TOKY (Hanpumep,
cMelLeHne xdc) B yCTOSIBLLEMCA pexvMe. Bpemsa nsmepeHus, Heobxoanmoe ans nofyveHns ycToiunBoi xapak-
TEePUCTUKKN, 3aBUCUT OT BA3KOYNPYTOli XapakTepUCTUKM CYCNEH3MOHHOTO MaTepuana (Kpuna), Kotopoe 06bI4HO
HaMHOro 60/ibllle BPEMEHW YCMNOKOEHUS/YCTaHOB/IEHUA CWUrHasna MepeMeHHOro Toka, COOTBETCTBYIOLLEro
pe3oHaHcHoW yacToTe fR

6.2 KBasucrtaTmyeckoo U3MepoHue

[LaHHbI MeTo4 aHaNorMyeH cTaTu4eckoMy U3MepeHuto, ykasaHHoMy B 6.1, Npy NCNOb30BaHUN OTHOCK-
TeNbHO He6oNbLIOro BpeMeHn nameperuns T. COOTHOLLIEHME CUbl NOCTOAHHOrO Toka FTu cMmeL.eHus no nocTo-
SIHHOMY TOKY XT — 3TO KBa3ucTaTuyeckas ectkocTb K<Lgi(xT) B paboueli Touke XT. Tak kKak NogBecHas 4acTb HE
JocTuraeT KoHeyHoro 6anaHca, kBasuctaTMyeckas X*eCTKOCTb OObIYHO Bblle CTATUYECKON XXecTKOCTW
[Kguav(x)> Kmn.c{x)]. Bpemsi ycTaHOBNEeHMA/CUNTbIBaHNSA, KOTOPOE CU/IbHO BAUSIET Ha pe3ynbTartbl, JO/HKHO
yKa3blBaTbCA BMECTe € pe3y/ibTaTaMu.

6.3 NHKpemeHTaNbHOEe AUHaMUNYEeCKOO n3MepeHune

B naHHOM MeToAe n3MepeHns UHKpeMeHTanbHoM xecTkocTu Kj,o(x<gc) cornacHo ypasHeHuio (3) Mcnosb-
3y10T 3aMelLeHne cMrHana NoCTOSHHOIo TOKa oNpeAeIeHHOro 3HaveHus (Hanprmep, NOCTOSAHHAs BO3BpalLLato-
was cuna F~. reHepupyemas NoCTOSHHbIM TOKOM B MO/TOXEHWU X,,C) U HE6ONbLLIOIO CUrHana NepeMeHHOro Toka
(HanpumMep, Bo3BpawawLasn cuna Fac) B kauectse Bo36YyxaeHUs (BO3AENCTBUS) U M3MEPSAOT XapakTepucTu-
Ky/OTK/IMK MOABECHOI YacTU N0 MepeMeHHOMY TOKY (Hanpumep, COCTaB/SIOLLYI0 NePEMEHHOr0 Toka B cMelLLe-
HUW X/1.) B YCTAHOBMBLUEMCS pexume. Ecnm npeHebpeyub BA3KOYMNPYro XxapakTepUCTUKOW CYyCMEeH3MOHHOTo
MaTepuana, MHKpemMeHTabHYI XecTKocTb KIm(x|) MOXHO npeobpa3oBatb B 06bI4HYK XecTKocTb K(X) no
thopmyne

(11)

MpumeuaHune— NepBoe npeanoxeHne 3aMmeHeHo cornacHo IEC 62459:2010/Cor 1.2015 (Monpaska 1.2015).
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6.4 TMonHO®© gHamMunyeckoe n3mepeHne

B faHHOM MeToAe ANA U3MepeHns guHaMmnyeckoi xecTkocTu K(X/c) UCNonb3yrT CUTHaU1 NepeMeHHoro
TOKa ornpe/eNIeHHoro 3HaueHus (HanprMep, BO3BPaLLatoLLyto CUny NepemMeHHoro Toka Fac) u usmepsioT xapak-
TEePUCTUKY/OTKIMK MOABECHOI YacTu No NepemMeHHOMY TOKY (Hanpumep, CMeLLLeHNe Xac).

MpumeuyuaHnune — TekcT NoANYHKTA 3aMeHeH cornacHo 1EC62459:2010/Cor 1.2015 (MonpaBka 1:2015).
7 CTtaTunyeckoe cMmelleHne xdatiqFd)

7.1 Onpepgensemas xapaktepucTumka

CrtaTtuuyeckoe cmeuleHne xtax(Fdc) — 3TO U3MeHeHWe No3vuUU BHYTPEHHEW (UKCUpPYIOLLEA 4YacTu,
06yCN0B/IEHHOE CUJI0/ NOCTOSAHHOIO TOKa FCCB yCTaHOBMBLLEMCS pexumve.

7.2 MeTop n3MmepeHus

7.2.1 0O6wme nonoxeHns

CTaTuyeckoe CMeLeHNe MOXHO U3MEPUTbL NMYTEM FEHEPUPOBAHUS CUJIbl MOCTOSIHHOTO TOKa 3a cyeT
Beca W3BECTHOW Macchl, NPUKPENISEMON K BHYTPEHHEe (oUKCMpyloLLeli YacTu, Kak nokasaHo Ha pucyHke 1. jaH-
HbIA METOA MOXHO TaKXe aBTOMaTU3MPOBaThL C MOMOLLbIO LWArOBbIX iBUraTesieil c aBToMaTUyeckum ynpasse-
HVUEeM 419 CO34aHUsi CMeLLeHNUa Uan CUbl.

HapyXHas dpukcanns

7.2.2 WcnbiTaTenbHoe o6opypoBaHue

WcnbiTaTensHoe 060pyAoBaHne BKIOYAET:

- OCHACTKy M COMyTCTBYKOLLME 3NEMEHTbl A8 pasMelleHUss NOABECHOW 4YacTh B FOPM30HTa/IbHOM
NONOXEHUW NPV NPOBEAEHUN hrKCcaL MmN 3a0KMMa HapYXXHOI 30HbI (HanpuMep, C UCMONb30BaHNEM KOJeL), Kak
nokasaHo Ha pucyHke 1,

- KOMMNayoK MAW 3arayLiku, KOTopble COOTBETCTBYIOT rOpP/IOBUHE NOABECHOW 4YacTu, u obecneymsatoT
cpeficTBa CO34aHUs OnpefeneHHol Cubl B BEPTUKASIbHOM HanpasieHuu. Mpu Mcnonb3oBaHuM «MeToga
NnoABeLLIEeHHON Macchl» (CM. PUCYHOK 1) KO/INA4yoK AO/HKEH UMETb KPIOK ANS yAepXaHUs LONOSHUTENbHOM
Macchbl:

- CpefcTBa co3faHus onpegeneHHol Cubl B BEPTUKA/IbBHOM HanpasieHuu;

- JaTuvk Ana U3MepeHus cMmelleHus nogseca. lMcnonb3oBaHWe ONTUYECKOro AaTtumka CMeLeHus
(nasepa) npegnoyTUTE/IbHEE MEXAHNYECKOTO UK 3/TIEKTPUYECKOTO flaTumKa.

7.2.3 Mpoueaypa

N3mepeHus BbINOMHAOT B cnefytoLLei nocnenoBareibHOCTH:

a) 3adMKcMpoBaTb HapyXHYH0 30HY NOABECHOI YacTy No HapyXHomy pa3smepy Da3a cuyeT ncnonb3oBa-
HVAA BEPXHETO 1 HUXKHETO 3aXKMMHOT0 KOsbLa;

b) YCTaHOBUTb KOMIMAYOK Ha FOP/I0BMHY NOLBECHO YacTu;

C) M3MepUTb NOMIOXEHUE X/ KONnayka,;

d) nNpunoxmTb K KONayky onpefeneHHoe ycunve. NMpoBepuTb NOABECHYIO YACTb HA HaIMYMe aHoMasb-
HOIl Aechopmauumn, Hanpumep, Ha CMUHaHWE. Nepekoc, M3MeHeHue rochpbl K, NPUM HEOGXOAMMOCTM ycunne
YMEHbLLUNUTD;

€) U3MepuTb CMeLLeHmne XImes5 N0 UCTEeYEHNW yKka3aHHOro BpeMeHu yctaHosnenus (7 = 5 ) gns nsmepe-
HUA CTAaTUYECKOW MK KBA3UCTaTUYECKON XapakTepUCTUKK;

0 paccuutaTb cMelleHue Xllau =XxTa, - X,

) nepeBepHYTb NOABECHYIO YacTb U BbINMOHWUTL BTOPOE M3MePEHMNe Npy OTK/TOHEHVN B 4PYroM Hanpas-
NeHNn C UCMob30BaHNeM COOTBETCTBYOL e (DUKCMPYIOLLEl YacTu, KOTopas yunTbiBaeT hOpMy NOABECKH.
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Mpumeuvanne — B (5] npusegerHa 6onee nogpob6bHas uHOpMaLMa OTHOCUTE/IbHO aBTOMAaTU3WPOBAHHOIO
MeToda Co34aHua CMelleHns u metToaa NoABeLeHHOW Macchl.

7.2.4 TlpepcTaBfieHue pe3ynbLTaToB

Pe3ynbTaTbl M3MepeHuii, NoslyYeHHble NPy NCNOb30BaHNM «MeToAa NOoABELIEHHON Macchl», AO/MKHbI
npeAcTaBnATbLCA B BUAE CMeLleHns X4lai< npu 3agaHHo npukpenaeHHol Macce.

Mpumep — Xtutic a 5mMm npn T * 50e.

PesynbTaTbl aBTOMaTU4YECKOro MeToAa, Npu KOTOPOM BbIMOJTHAIOT CEPUI0 U3MEPEHUIA MPU U3MEHEHUN
3HaYeHuii 1 HanpaBneHusa (3Haka) cosfaBaeMoil cunbl Fac, pekoMeHayeTca npeacTaBfisaTh B BUAE KPUBOIA
3aBUCMMOCTU CMELLLEHUS OT Cunbl/ycunus.

MpumeyaHnune — Cratnyeckoe cmeweHne xjlauC cunbHO 3aBUCUT OT BpPeMeHU usmepeHus [, HayasbHbIX

YCNOBUWIA 1 BA3KOYNPYroil xapakTepuctukn matepuana (gpeidal/kpuns). 06ycnoBneHHOW rucTepe3ncomMm Kpueoi cuna-
cMmelleHve.

8 CraTtnyeckas xeCcTkocTb Kdaiaxgaic)

8.1 Onpegensemas xapakrepucTtuka

CTaTnyeckas XecTKocTb K4a(Hiie) — 3TO COOTHOLLEHMEe MeXAy CTaTn4eckoit cuioi Fic nctatnyeckum
cMelLeHneM Xdt B yCTaHOBMBLLEMCS peXvMe.

8.2 MeTtog nsmepeHus

CraTnyeckoe cMeLleHne XaoU3MepsaoT B COOTBETCTBUM C 7.2. a cTaTUyeckyto xecTkocTb Kiillle paccun-
ThIBAKOT MO ypaBHEHMIO (4).

Mcnonb3ya «meTof NoABEeLLEHHOV MacChl», pacCUUTLIBAIOT CTATUYECKYH0 XXECTKOCTb NPM NCNO/b30Ba-
HWM CTaHAApPTHOWM KOHCTaHTbI rpaBuTaumy 4 =9.81 m/c2 n n3secTHol Macce /naM NpUKPensSsemMoii K BHyT-
peHHeMy anieMeHTy Kpennenus (Hanpumep. Taan = 50 r) no oopmyne

Cd (12)
Kwb)
MpumeuaHne — OBGbIYHO CyuwlecTBYeT 3HauuTeNbHas pasHuLua Mexay CTaTU4yecKkoil M AMHAMUYECKON XecT-

KOCTbI0. KOTOpas NPeACTaBASET 3aBUCUMOCTb (XapakTepucTuKy) No4BECHON YacTu OT ayauocurHana.

8.3 TlpepacTtaBneHune pesynbTaTos

PesynbTaTtbl U3MepeHuWii, NoNyYeHHbIe Npu NCNOb30BaHUN «MeToAa NOABELLEHHOW MacChl», AO/MKHbI
npeacTaBnATLCA Kak cTaTn4eckasn XXecTKoCTb npv 3aaHHO NPUKPENIeHHOR macce.

Mpumep: Ky/uc= 5H/MMmc T M - 50e.

Pesy/bTaTbl aBTOMATMYECKOTO METOAA, MPU KOTOPOM BbINOJHSIOT CEPUI0 U3MEPEHUI NPU U3MEHEHUN
3Ha4YeHunii U HanpaBneHust (3Haka) co3faBaemMoit cunbl Fdc. pekomMeHayeTca NpeAcTaBisTb B BUAE KPUBOI
3aBUCKUMOCTM CTaTMUYECKOV XeCTKOCTH K, MbC 0T cMeLLeHus xdc.

9 HaummeHbllas pe3oHaHCHas 4YacTtoTa guddysopa fO

9.1 Onpepensemasn xapakrepuctuka

HavmeHbLIas pe3oHaHcHas yacTtoTa andpysopa f0— 310 HaMMeHbLLas pe3oHaHCcHas YacToTa augdy-
30pa rPOMKOrOBOpPUTENS, 3aKPENIEHHOIO B HapYXHOI 30He (06bIYHO NoABecayYorosioBka) B ropy3oHTasIbHOM
NosIOXeHnn 6e3 NCNoNb30BaHUS BHYTPEHHel (UKCMpYlolel yacTu. HauMeHblUylo pe30HaHCHY 4acToTy
andhdpy3sopa onpefenstoT, Kak HacToTy, Ha KOTopoW nepegatoyvHas dyHkuyms H(f), cooTBeTcTBYyIOLANA ypaBHe-
HUIO (1). UMeeT OTYETNNBbLIN MaKCUMYM (MKK).

MpumeuyuaHne — Bo BTOPOM MpPeAsiOXEHUM 3ameHa ccbiika Ha copmyny cornacHo IEC 62459:2010/
Cor 1:2015 (NMonpaska 1:2015).

’ Lndpbl B KBaApaTHbIX CKOGKaX ykasblBaloT HOMep NepBONCTOYHMKA B pasaene «bubnunorpadusa»
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9.2 MeTog n3smepeHusn

9.2.1 OO6ume nonoxeHus

Ha andpchy3op MOXHO BO3AelicTBOBaTb aKyCTMYECKU 3a CHET UCMO/Ib30BaHNs AOMNOMHUTENBHOIO AMHA-
MUKaYTPOMKOroBOopuTENs, CMOHTUPOBAHHOTO HUXe Anddy3opa, Kak NoKasaHo Ha PUCYHKe 2. Pe30HaHCHY
4acTOTY MOXHO U3MEPUTb AIMHAMUYECKMN C UCMOMb30BaHWEM aKyCTUUYECKOro BO3encTeus.

MpunmeyaHne — [laHHbll MeTO[ MeHblle NOAXOAUT AN N3MEPeHUa xecTkocTu K nojseca, Tak kak hakTop
dukcupoBaHua "HenssecTeH. HanmeHbllas pe3oHaHcHasa YactoTa Aud g ysopa /0 MoXeT 3aBUCETb OT aMNANTYAbl cUrHana
BO36YyX/eHnNa n3-3a HeslMHellHOCTN noaBeca (OrofioBKa), U ee cnedyeT paccmaTpuBaTth kak adheKkTuBHbLI napameTp. Bec

anddpysopa Takxke MOXET Bbl3biBaTb CABUM X”. KOTOPbI co3gaeT GO/bLIYI0 XECTKOCTb, YUeM CyllecTByloLas a Nno3uunm
nokoa x - 0.

9.2.2 WcnbiTaTenbHoe o6opyfoBaHue

OCHOBHbIMW 3/IeMEeHTaMy Heo6Xxo0AUMOro McnbiTaTeNbHOrO 060pyAOBaHMA SBNSAIOTCA cregyouune
ycTpoiicTBa:

- reHepaTop CMHYCOMAaNbLHOrO CUrHana u 4acTtoTomep.

- yCUNUTEsNb MOLLHOCTK:

- 3anyckawwmuin gnHamuk (06bl4HO 6osbwoi Bydhep — HY rpomkoroBopuTenb) ANS akycTUYecKoro
B0O36YyXAeHusa guddysopa, MmerLwmii pe3oHaHc B CBO60LHOM NPOCTPAHCTBE Ha YacTOTe HUXE OfHON TpeTu
pPE30HAHCHOI 4acToTbl UCNbITyeMoro Auddpy3opa. 3anyckawluii AMHAMUK OO/HKEH MOHTUPOBATLCS Ha
KBaApaTHO TBEPAOI NNacTUHe napasieNlbHO NOBEPXHOCTU HUXKHETO OUKCUPYHOLLLEr0/3aXXMMHOTO0 KOJbLa Tak.
4YTOGbI NMNLEBAas MOBEPXHOCTb MOHTAXHOW N/1ACTUHBI HaXoA4unack Ha pacctosHum 0.09—0.1 M OT NOBEPXHOCTK
MOHTaXa UcnbITyemoro andycpysopa. 30Ha MeXAy MOHTaXKHOM MOBEPXHOCTLIO 3anyckKatowero guHamumka u
HWKHUM (DUKCUPYIOLLMM/3aXUMHBIM KOJIbLLIOM [0/KHA ObiTb OTKPbITO/A C 060UX KOHLOB AN HeAOoNyLleHUs
HexxenartesibHO Harpy3ku 3anyckalollero gvHamuka. 910 obecrneynBaeT UCMbITaHNE B HE3KPAHUPOBAHHOM
G6NVKHEM MoJe 3anycKalLwero AuHamuka:

- HWXKHEee 1 BepxHee (IUKCUPYIOLLE0/3aXXMMHOE KOMbLO A5 HaleXHOro KpenneHus auddysopa;

- ONTUYECKUIA NN aKyCTUYECKUIA AaTUmMK 47151 06HAPYXEHNSt po30HaHca 3ahuKCpoBaHHOro Anddpysopa.
He pekomeHayeTCcs UCNosb30BaTh BU3yasibHOE 06HapyXeHne (KOHTPOSIb).

9.2.3 Mpoueaypa

CnepyeT BbINO/HUTB CeAyloL e onepawum:

a) pasmMecTuTb MUCNbITyeMblli Andy30p MexXay 3aXMMHbIMU KONbLAaMU, YCTaHOBAEHHbIMU AO/KHbIM
obpasowm;

b) nogaTtb CUHycOouAabHbI CUTHA Yepe3 YCUANTe lb MOLLHOCTM Ha AUHAMVK/TPOMKOTOBOPUTEb;

C) M3MepUTb PE30HAHCHYI YacToTy, Koraa bygeT HabaaTbca MakcumasibHoe OTK/IOHeHWe npy BuGpa-
Lmmn guchdysopa.

NMpnmeyvyaHne — Bosee NOAPOGHO faHHbIi MeTOA NpeAcTaBneH B (4.
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9.2.4 TlpepcTaBfieHne pe3ynbLTaToB
B npoTokone/oTueTe pekoMeHAyeTcs yKa3blBaTb CaMyto HU3KYI0 pe30oHaHCHYto yacToTy fOB 'y BMecTe ¢
YCNOBUAMY OKpYXatoLleli cpeabl (Hanpumep, BNaXHOCTbIO 1 TeMnepaTypoil).

10 AnHamuyeckas ecTKoCTb K(xad

10.1 Onpepgensemas xapakrepucruka

[AnHamunyeckasa XecTKoCTb K(xac)— 3TO COOTHOLWEeHNe MTrHOBEHHOIO yCVII'IVIFI/CVI}'IbI N MTHOBEHHOIO
CMelleHna XN. npu curHane BOBGy)K,qEHI/Iﬂ B YCTaHOBUBLUEMCSA pexnme.

MpumeuyaHue — AN 06bACHEHUS NOBEAEHUS NOABECHOW 4YacTu B CO6pPAHHOM AMHAMWKE, BO36YXAEHHOM
3BYKOBbIM CUTHA/IOM, TpebyeTcs NPOBECTU NOJTHOE ANHAMUYECKOEe M3MEPEHMUE ee IMHEeNHbIX U HeNIMHEeNHbIX NapaMeTpoB.

10.2 MeTtoga nsmepeHus

10.2.1 O6wme No0XeHNSA

MogBecHan yacTb HaAEXHO KPOMMTCHA Yy HapYXHOI 30HbI OrosioBka/nogseca. a Bosbyxgatwuas cuna
nepeMeHHOro Toka noAaeTcst Ha BHYTPEHHIOK rop/ioBMHY NoABecku. Bo BpemMs n3mepeHus nogsecHas 4acTb
[OMKHA HaxoAWTbCA B BEPTMKa/IbHOM NOMIOXeHUW (obecneynBasi CMeLLeHne B FOPU30OHTaNIbHOM Hanpas/ie-
HWUKW) ANSA HeJonyLeHna casura, 06ycnoBNEHHOrO BECOM/OTK/IOHEHNEM pacnpefeneHns BECOBbIX Harpysok.
3T TpeboBaHNA MOXHO peann3oBaTh 3a cyeT paboTbl NOABECHOI YacTu Ha pe3oHaHCcHol YacToTe fR, onpege-
NSemoii Npy NCNOMb30BaHWM NOABWXKHOW MacChl T U AMHAMUYeCKol xecTkocTu K cornacHo ypaBHeHuto (6).
PekomeHayeTcsa Bo36yxjaTb pe30HATOP CUTHA/IOM 3BYKOBOTO AaB/IEHNA NEPEMEHHOIO TOKa, reHepypyeMbIiM
AVHAMUKOM, CMOHTMPOBAHHLIM B KOpMyce, Kak nokasaHo Ha pucyHke 3. OTOT MeTO[ MOXHO NPUMEHATb K
60/1bLLIMHCTBY TUMNOB NOABECHbIX YaCTeW (LeHTPUPYOLWMX Walib/cnaigepos n and dy30opoBs).

10.2.2 WcnbiTaTenbHoe o6opyfoBaHue

Mpu NpyMeHeHnn MeToA0B aKyCTUYECKOro BO3byxaeHns, NpeAcTaBeHHbIX Ha pUCyHKe 3. UCNO/b3YI0T
cnefyouwme anemMeHTbl (YyCTpoicTBa):

a) cpencTBa reHepMpoBaHUsl CUrHana, UCNo/ib3yeMoro B kauyecTBe BO3GYXAeHUs (Hanpumep, reHepa-
TOP CMHYCOUAANBHOMO CUrHanay);

b) ycunutenb MOLHOCTK;

C) cpefcTtBa BO36YXAeHMSA NOABECHOW YacTu Bo3feincTBnem (Hanpvmep, rpoMKOroBopuTesb/AUHAMUK.
CMOHTUPOBAHHbIA B [JOCTATOYHO 60/ILLUIOM MCMbITATENIbHOM KOpObe AN aKkyCTUYeCcKoro BO3OYXAeHWs, Kak
nokasaHo Ha pucyHke 3);

d) HapyxHble hukcupytoLme yacTu (Hanpumep, napa noaxoAAwmnx UKCMPYLLKNX Konel Ana kpenne-
HWS 30HbI OrosI0BKa/nogBeca NoABECHON YacTw);

€) BHYTpeHHue dukcupylowme yactu (Hanpumep, audgy3op 1 KoNnayok) ANS nogayn 3anyckarollen
CU/bl HA BHYTPEHHIO0 rOPIOBUHY NOABECKN NOA0OHO KOHEYHOMY MCNO/Ib30BaHNI0 B COGPAHHOM AMHAMUKE;

f) cpencTea Ans obecneyeHns cMelLLeHs NoABECHON YacT B HOPMasbHOM HanpasneHun (Hanpumep,
HanpaBAAIOLWEro WTbips) A58 HeJONYLEeHNA PeXVMOB KayaHns NOABECHOW YacTy C BbICOKMMUW aMNIMTyAamMu.
TpeHve BHYTPeHHe hukeupytowwein yactn Ha HanpasAAoLWWA WTbIPb [O/HKHO OblTh JOCTATOUYHO HU3KUM 3a
cyeT COOTBETCTBYIOLLEN KOHCTPYKUUK (Hanpumep, Tedh/IOHOBOV OMOPHOI NOBEPXHOCTU HA pyKaBe W NOSIMpPo-
BaHHOV NOBEPXHOCTM LITLIPS) ANA NONYYEHNUA pe3oHaTopa ¢ koaddmumeHTom notepb O > 2;

) cpeacTBa ANS OonpefenieHnNs CMeLleHns W 3anyckatlolein cuibl NoABECHO 4acTu NocpefCcTBOM
npoBefeHNs NPAMOro (MexaHn4yeckoro) Wan KOCBEHHOTO (akycTW4eckoro) namepenus. Ecnu guHamuk Bos-
B6yxgaeTcs akycTmyecku, 3anyckawuyto cuny F(t) MoxHo paccuntatb no 3sykosomy aasnexuto p(f). nameps-
€MOMYy BHYTpU Kopnyca;

h) npeunsnoHHbIE BECHI.

10.2.3 Mpouepypa

[OnHamnueckne nsmeperus apdexkTmeHom xectkocTn Kafl n xectkocTn B 3aBucumMocTu oT casura K(x)
noABeCHO YacTu BbINOHSAIOT B Cefytolleil nocnesoBaTelbHOCTH:

a) 3adumkcrposBaTb ropnoBUHY NOABECHOW YacTu NO BHyTpeHHeMy pa3mepy D. npu nomoLy ncnonb3o-
BaHUS BHYTPEHHUX OUKCUPYIOLLUX YacTeli (Hanpumep, konnadka n auddysopa);

b) M3MepuTb NOMHYIO (06LLYI0) MacCy NOABECKM Y BHYTPEHHUX (DMKCUPYIOLWMX YacTeil C MOMOLLbIO npe-
LI3MOHHbIX BECOB;

8
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Kopnyc

PucyHok 3 — MHeBMaTnyeckoe BO36YyXaeHNe NogBecHOl Yactu

C) 3aKpenuTb HapyXHYH 30HY MOABECHOI YacTu No HapyXHomy pasMmepy OO C MOMOLLbIO BEPXHETO U
HVXXHEr0 (OUKCMPYIOLLET0/3aXN MHOTO KOMbLA. Konnayok MOHTUPYIOT Ha BEpXHel CTopoHe, a Antdy3op CHU3Y.
PekomeHgyeTcs, 4TO6bI BEPXHSA CTOPOHA NOABECHON YacTu, KOTOPas yKkasbiBaeT Ha MOMOXNTE bHbIV CABWT,
6bls1a MpoMapkMpoBaHa. 115 nsmMepeHns HennHeliHo xecTkocTu K(x) TpebyeTcs HanpaBnALWmWi WTbipb ANS
BHYTPEHHel huKcHpytoLLein yacTu;

d) npusecTu B BO36YXAEHME NOABECHYIO YacTb (Hanpumep, NHeBMaTUYECKN) C NOMOLLbIO CUHYCOMAasb-
HOro KaYaHus YacToThbl (pa3BepTkun), HaunHaac = 0.8 x/, ngoyvactotel /a= 1.2 x fRBKIOUNTENLHO. BO Bpems
pa3BepTKM Ha NOABECHOW YacTu N3mMepsaT cMelleHne X(0 1 NoHyo 3anyckatoLlyto cuny F(t) B 3aBncMmocTtm
OT BpeMeHW;

e) paccumTaTb nepegatouHyto dyHkumo H(f) = X(f)IF(f) no cnekTpy cmeLLeHnsa 6biCTporo npeobpasoBa-
Hus dypbe (FFT)X(f) = FT{x(f)} n cnektpy cunbl F{f) = FT{F(f)}.

NMpumeuyaHune — MNpn onpefeneHHbIX YCI0BUAX N3MepeHne 3anyckawuein cunsl F(I) MmoxHo onyctute. Ecnu
NCnblTaTeNbHbIA KOPNYC, NCNONb3YEeMblii 4NA aKyCTUYECKOro Bo36yxaeHns, uMeeT 60MbLIOA 06beM U akycTuyeckas nogar-
nuBocTb Cab 3aK/II0YEHHOTO B HEM BO34yxa HAMHOro 60/blie 3KBUBANEHTHOW akycTuyeckoi nofatiMBOCTW UCMbITyeMOi
noABecHoOW yacTu, 3anyckawowasa cuna f(jw) ctaHoBMTCA NOYTU NOCTOAHHOW 1 nepegaTouHas pyHkuna H{f) a pT(jiv)] moxeT
annpoKCMMUpoOBaTbLCA aMNAUTYAHOW XapakTepuCcTUKOW M3MEpPEeHHOro cMmelleHns. Takum 06pasom ANA LEeHTPUPYHL X
waib/cnaligepoB n Anddy3opoB C 4OCTATOYHO He6ONbLWUM AnamMmeTpoMm, paboTarwmux B 60nbwom kopnyce (Da <200 mMm
npu o6beme Bo3ayxa 100 N), Mu3MepeHne 3BYKOBOTO AAB/IEHNS MOXHO OMYCTUTb;

0 onpepaennTb KO3ULMEHT NoTepb Q ¢ NoMOoLLbI0 ypaBHeHus (9). Ecnn Q > 2. pe3oHaHcHas yacToTa
fR paBHa 4acToTe, Ha KOoTopoii nepegaToyHas yHkuus H(f) nMeeT oTYETNMBLIA MaKCUMyM, NOKa3aHHbIA Ha
puUCyHKe 4,

) paccumTaTb He/vHeliHy0 XecTKocTb K(X) No n3amepeHHOMY BPEMEHHOMY CUTHasy CO CMeLLeHeM U
cwne F(t) c ucnonb3oBaHmem MeToga naeHTUUKaLumn HesimHelHbIX cuctem {6].

10.2.4 TlpepcTtaBrsieHne pe3ynbTaToB

PesynbTaTbl U3MepeHns HenvHeWHON xecTkocTn K(x) pekoMmeHayeTca npefcTtaBnsATb B BUAE KPUBOWA

3aBUCMMOCTU XeCcTKOCTU K(X) oT cmelleHns X. MonoxutensHoe CMelleHne X COOTBETCTBYET OTK/IOHEHUIO
noaBeCKN B CTOPOHY, rae 3akpensieH Kosna4dok.
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PucyHok 4 — AMNAUTYAHAs XapakTepucThKka HOPMasiM30BaHHO NepefaToyHol PyHKL MK o>
B 3aBUCMMOCTU OT yacToThl f

11 KoadhdhmumeHTbl pa3noxeHusi B cteneHHon pag, K(x)

11.1 OnpegensemMble XapakTepucTuku
KoadhdpmumeHnToi /o npni =0.1..... N pasnoxeHus B cTeneHHol pag K(x), onpefensioTcs No ypaBHEHUIO
K(x) = £/c,x\ (13)
-0
11.2 MpepacTasiieHne pe3ynbTaTtoB

JAvHammnyeckyto XeCcTKOCTb U3MEepPAT B COOTBETCTBUU C pa3fenioMm 10. Pe3ynbTarbl n3mepeHus KOSCb-
CbI/ILI'I/IeHTOB K nNpeactaBnAaAlT COBMECTHO C yKasaHneM MakCuMasibHOro NMKOBOro CMelleHna Xpoak, BO3HUKa-
OWUM Npn AMHaMnyeCckomMm nsmepeHnn.

12 3dhdpekTnBHas xecTKkoCcTb Kef(xpelk)

12.1 Onpepgensemas xapakrepucTtuka

OdhpekTmBHAsA XecTKocTb /", (X N) onpegensieTca B COOTBETCTBUN C ypaBHeHNEM (8) HA pe30HaHCHOM
yactoTe fRnpu nogBuxHol macce T.

12.2 MeTop n3mepeHus

Lna n3mepeHusi pe3oHaHCcHo YacToTsl fK ncnonb3yoT MeTos AMHAMUYECKOTO N3MEPEHUS, NPUBELEH-
HbI1 B pa3gene 9.

12.3 TpepacTaBiieHne pe3ynbTaTtoB

PesynbTaThl onpegenerus adycpekTuBHo xectkocTu Kafl(xpeak) cneayeTt npefacTtaBnAaTb COBMECTHO C
yKazaHneM MaKChMasibHOro CMeLLeHNS X poek.

Mpumep — KeM* 0,4H mm-1npu *17 mm.
13 MexaHunyeckas NpoyHocTb R

13.1 Onpepgensemas xapakrepucTtuka

MexaHunyeckas NpoYyHOCTb R onpeaensieT notepun (CHWXEHNE XapakTepUCcTUK) NOABECHON YacTy.

13.2 MoTog nsmepeHusn

Pe3oHaHCHy0 YacToTy QM KO3 HULMEHT Q M3MEPSOT METOL0M ANHAMUYECKOr0 U3SMepPeHUs, NpuBeLeH-
HbIM B pa3gene 9. 6e3 Ucnosb30BaHNs cpeacTs cTabunmsaunm Nnogseckn (HanpasnsAoLWero WTbIps Ha PUCYH-

0
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ke 3) 419 BbINOJIHEHWS AVNHAMWNYECKOro u3sMepeHuns 6e3 4oN0MHUTENIbHOTO TPeHNA. Takoe nsmepeHue cregyeT
BbINOJIHSATL NPU AOCTATOYHO HEGOMBbLIMX aMMNIUTYAAX AN1A HELOMYLLEHUS KayaHusa U ApYruX HEPErYIspHbIX
pexuMoB BrGpaumn. MexaHn4eckyto NpoYHOCThL R paccunTbiBaloT No ypasHeHuto (10).

13.3 TlpeactaBneHue pe3ynbLTaTtos

Pesynbtatbl usmepeHusa MeXaHU4eckoi npoYyHocTM R cneayet npeacrtaBnAaTb COBMECTHO C yka3aHWeM
MakCuMMasibHOro cMelLleHus xpsak

Mpumep — R * 0.4H C npu xp<Uk B 1 MM.

11
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Mpunoxexnune JA
(cnpaBoyHOe)

CBefileHNa 0 COOTBETCTBUMN CCbINTOYHBLIX MEXAYHapPOAHbIX CTaHAAPTOB
HauMoHaNbHbLIM cTaHgapTam Poccuiickoii Pegepaymm
(1 pelicTByOLW MM B 3TOM KaueCTBe MeXrocyfapCTBEHHbIM CTaHAapTam)

Ta6bnuuye JA1L

O603Ha4Y€eHNEe CCbITOYHOTO CreneHb O603Ha4YeHNe U HaVMEHOBaHNe COOTBETCTBYHOLLETNO HaLMOHAIbHOTO N
MeX/yHapoJHOro ctaHaapTa COOTBETCTBUS MEeXrocCyjapCTBEHHOTO CTaHapTa
M3K 60268-1 IDT FOCT IEC 60268-1—2014 «O6o0pygoBaHne 3BYKOBbIX CUCTEM.

YacTtb 1. O6LWMe nonoxeHns»

MpumeyaHune — B HacToAwen Tabnuuye ncnonb3oBaHo cnegytollee ycnoBHoe 0603HavYeHne CTeNeHN COOoT-
BETCTBWS CTaHAApPTOB:
- IDT — WAEHTUYHbLIN cTaHgapT.

12
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BeCHas 4yacTb, U3MEPEHUNe, UCMbITaHUSA, CTaTUYecKkoe, KBasuctaTuyeckoe. MHKPeEMeHTalbHoe, HaMUYecKoe,
CMeLlleHne, XeCcTKOCTb, Pe30HaHCHAaA YacToTa, MexaHuyeckas MpPOYHOCTb, KOHLLEHTPUYECKUiA, LnnnHgpuyec-
KWin. domkcaums

Pepaktop E.C. PomaHeHko
TexHunyeckuit pegaktop B H. Mpycakosa
Koppektop WN.A Koponesa
KomnbloTepHasa BepcTka W.A. Hanelikumoi

CpaHo B Ha6bop 03 11.2016. MoanucaHo a nevatb 09.12.2016 dopmart 60 m84~" FapHutypa Apuan.
Yen. ney. n. 2.32. Yu.-nag. n. 2.10. Tupax 26 3k3 3ax. 3108.
MoAroToBNIEHO HA OCHOBE 3/IEKTPOHHOM Bepcuu, NpejocTaB/ieHHol pa3paboTunkom cTaHgapTa

N3paHo notnevyataHo eo ®ryn «CTAHAAPTUM®OPM». 123995 Mocksa [lpaHaTHbI nep.. 4
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