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NMpeaucnosue

1 PA3SPABOTAH d®eaepanbHbIM rocyaapcTBeHHbIM YHUTapHLIM nNpeanpusatneM «KpbinoBckuin rocyaa-
PCTBEHHbIN Hay4HbIA LeHTp» (PIYMN «KMHL»), OTKpbITHIM akunoHepHbIM 0bwecTBoM «Hay4Ho-uccnegosare-
NbCKMI LEHTP KOHTPONA U ANarHOCTUKN TexHnYecknx cuctem» (AO « HALL K »)

2 BHECEH TexHuuecknum komuteToM Mo cTaHgaptusaumm TK 183 «Bubpauus, yaap 1 KOHTPOSb TeXHW-
YeCcKOro COCTOSIHUSI»

3 YTBEP>XOEH VBBEAEH B AEMCTBUE Mpukasom SeaepanbHOro areHTCTBa N0 TEXHUUECKoMY pery-
NUPOBAHUIO U METPOIIOrN OT 2 HOA6PA 2016 1. Ne 1572-cT

4 BBEJEH BINEPBbLIE

lMpasuna npumeHeHus Hacmosiweao cmaHdapma ycmarosfneHbl 8 cmamese 26 @edepanbHo20 3aKOHa
om 29 uroHs1 2015 2. Ne 162-®3 « O cmandapmusauyuu e Poccutickol ®edepayuuy. NHgpopMayusi 06 usmeHe-
HUSIX K HacmosiweMy cmaHdapmy rybriuKkyemcsi 8 exxe200HOM (1o COCmosiHUIo Ha 1 siHeapsi mekyujeao 2oda)
UHGhopMayUOHHOM ykasamene «HatuoHanbHble cmaH8apmei», a oghuyuanbHbil mekecm USMeHeHuUl U nonpa-
80K — 8 €XeMeCsIHHOM UHG(OPMAaUUOHHOM yKasamene «HayuoHanbHele cmaHOapmel». B cnydae
rnepecmMompa (3ameHsbl) Unu OMMeHb! HacmosWeao cmaHdapma coomeememsyioujee yeedomneHue bydem
onybrukosaHo 8 briuxaluwieM 8biflyCKe eXeMeCsYHOo20 UHhOopMaUyUoHHO20 yKazamens «HayuoHarbHbie
cmaHOapmel». Coomsemcmaeyrowjasi UHopMauusi, yeedOoOMIeHUE U MEeKCmbl pa3Meliarmcss makxe 8
UHGbopMayuoHHOU cucmeme obujeeo ronsL308aHuUsi — Ha oghuyuansHom calime QedepanbHo20 azeHmemea
10 MEeXHUYECKOMY peay iupO8aHUIo U Mempoiioauu 8 cemu VinmepHem (wWww.gost.ru)

© CranpapTtuHdpopm, 2016

HacToswuin ctaHaapT He MOXeT BbITb NOAHOCTLIO UMW YACTUYHO BOCTIPOU3BEAEH, TUPaXUPOBaH U pac-
NpocTpaHeH B kayecTBe oduLmansHoro usgaHusa 6ea paspelueHus deaepanbHOToO areHTCTBa Mo TeXHUYEeCKo-
MYy perynmpoBaHuio U MeTPOIoruu
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FOCT P 57209—2016
BBegeHune

3apava BbIbopa BUBpoCTEHAa BCTaeT KaXabli pas, korga HeobxoaMMo NpoBecTU UCNbITaHWA Ha Bo3Aen-
cTBUe BUGpauun ANt HOBOW NPOAYKLUN UMW NPOBECTU 3TU UCTILITAHUS B PEXUME, paHee ANs AaHHOW NpoaykK-
UuKn He npumeHsiBiemcs. [Npu aTOM NpUXOAUTCA pellaTtb, KakoMy U3 BapuWaHTOB OTAaTb NpeanodTeHue:
npuobpecTy HoBoe UcnbiTaTenbHoe obopyaoBaHue, MoAepPHU3MPOBaTh UMetoLeeca, apeHaoBaTb obopydo-
BaHWe y ApYyroi ucnelitatensHom nabopatopun Unu nepeaaTtb NpoBeaeHNe UCMbITaHWUIA B NONTHOM obbeme cne-
LuuanusuposaHHoii nabopaTtopun. B npoLiecce NPUHATUS pellieHns crieayeT yYuTbiBaTh psg pakTopos:

- Uenb ucnbITaHWi [Hanpumep, onpegeneHue BU6ponpoUYHOCTU U (MNK) BUBPOYCTOMUUBOCTU B 334aHHbIX
YCINOBUSIX OKpYXKatoLLei cpebl (B peXvMe 0BbIYHBIX UK YCKOPEHHBIX UCNbITaHWI); onpeaeneHne guHammnyec-
KUX XapaKTepUCTUK KOHCTPYKLUW; ANArHOCTUPOBaHue; Kanubposkal;

- TpeboBaHUS K UCNILITAHUSIM;

- YCIIoBUSA NpoBeAeHUs UCTbITaHUA [HanpuMep, ¢ BO3BYXXAeHNEeM 0QHOMO UAN HECKOSbKUX TUMOB BUGpa-
Luu; TONbKO Ha BUBpaLMio Unv B coMeTaHuy ¢ ApYrMMy BO3AeNCTBUSAMU (Hanpumep, 0QHOBPEMeHHoe nposeae-
HUe BUBPALIMOHHBIX U KMTMMAaTUYECKUX UCTIBITaHWIA)];

- 0CODEHHOCTM UCTbITYeMOoro obbekTa.

HacTosiwumid ctaHgapT pacnpocTpaHsieTcsl Tonbko Ha o6opyaosaHue, NpUMeHAeMoe B UCNbITAHUAX C
Lenbio onpeaenieHns AMHaMU4YeCKMX CBONCTB KOHCTPYKLMIA pa3HOro Buaa. YCTaHOBMEHHasA CTaHAapToOM npo-
Lueaypa Bblbopa ucxoauT, B NepByto ovepedb, U3 TpeboBaHuUi k Takum ucnbitTaHuaM. OgHako nonb3osaTenb
cTaHgapTa AorbKeH UMeTb B BUAY, YTO Ha BbIBOP UCNbITaTENbHOrO 060pYA0BaHUA MOXET CYLLECTBEHHO NOBMM-
ATb cneuunduKa Kak yCrnosuii UCMbITaHUIA, Tak U UCTIbITYEMOro obbekTa.

Ecnu ucneitatensHoe o6opyaosaHue npegnonaraeTcsi UCNoMb3oBaTh B UCMBITAHUAX pasHbIX BUAOB, TO
37O Takke [OIMKHO 6bITb y4TEHO NpU ero Buibope. Tak, ecnnobopyaosaHue 6yaeT UCNonb3oBaHO U B UCNbITaHU-
AIX Ha BUOPONPOYHOCTb U BUBPOYCTOMUMBOCTL, U B UCNBITAHUAX AN onpedeneHns AMHaMUYeCKUX CBOACTB
KOHCTPYKUMIA, TO NpY BbIBOpe cneayeTt BMECTe C HAaCTOALMM CTaHAapTOM PYKOBOACTBOBATLCS pekoMeHAaLms-
MnIrOCTP NCO 10813-1. BHacToAweM cTaHgapTe npeanonaraeTcs, 4To Bbibop 06opyaoBaHus onpeaensieT-
cA, NMpexae Bcero, ero cnocobHOCTbI0 BO3OYAUTL B UCNBbITYEMOW KOHCTPYKLUMW BUBpaLuio onpeaeneHHoro
ypoBHsi. UTo6bl B BO36Yaaemoit BUGpaLmm oTCYyTCTBOBanNU HeXenaTenbHble cOCTaBnsolmMe, Heobxoaumo
MCMoNb30BaTb COOTBETCTBYIOLLYIO CUCTEMY YNPaBEHUs UCNbITAHUAMKW, OAHAKO BOMNPOC BbIBOpa CUCTEMBI
yrpasreHus B HacTosLWEeM cTaHAapTe He paccMaTpyUBaeTCs.

Heo6xoa1Mmo umeTb B BUAy, 4To BUGpocTeHa (BUBpoBo3byauTenb) OTHOCUTCA K CNOXHBIM Buaam 06opy-
OOBaHUsA, NpaBUibHbIA BHIBOP KOTOPOro BO3MOXEH NWLb MPU COOTBETCTBYIOWeEN kBanudukaumi. B Takon
CUTyaLuu nokynaTesb 3a4acTyto BbIHYXAeH 0bpalatbcs K MoMOLUM TpeTbel CTOPOHI. icnonb3oBaHue HacTo-
Ailllero cTaHAapTa MOXeT MOMOYb NoKynaTento OUeHUTb, Hackofbko 060CHOBaHHBIM 6yaeT peleHue no BblGo-
py BUOpoOCTeHAa, npeanoXeHHoe eMy TpeTbeW CTopoHol. Kpome Toro, HacToswmili cTaHgapT MoryT
MCcnonb3oBaTh MPOEKTUPOBLUUKA U U3TOTOBUTENU UCNIbITAaTENbHOrO 060pyAoBaHUS, YTOOLI OLIEHUTL COBPEMEH-
Hble TpeboBaHWNA pbiHKa AaHHON MPOAYKUNN.
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HAUMWOHANbHBIN CTAHAOAPT POCCUUCKOW OSGEANEPAUUMU

BuGpauus
PYKOBOACTBO NO BbIBOPY BUBPOCTEHAOB
O6opynoBaHue Ana onpeaeneHua AUHaAMUYeCKUX CBOMCTB KOHCTPYKLMIA

Vibration. Guidance for selection of vibration generating machines.
Equipment for measurements of dynamic properties of structures

DaTta BBegenna — 2017—10—01

1 O6nactb NpUMeHeHus

HacToswwuit cTaHaapT ycTaHaBnMBaeT pyKoBOACTBO Mo Bbibopy BUbpocTeHaa (BUbposo3byautens) ans
NpPoBeAEHUS UCTIbITAaHWIA C LENbIo OnpeaeneHns YacTOTHBLIX XapaKTepUCTUK KOHCTPYKLUA U CTENEHN YCUeHNs
nnu ocnabneHust BUGpaLum Npu ee pacrnpocTpaHeHUM No KOHCTPYKLUMK (Aarnee — ucnbiTaHns). Takue nenbita-
HUA MOryT ObiTb BBIMOSIHEHbI B HAaTypHbIX UNM B nabopaTtopHbix ycnosusx (cm. FTOCT UCO 7626-1,
rOCTNCO 7626-2, TOCT UCO 7626-5u TOCT P NCO 10846-1, a Tacke [1]1—[4]).

Mpoueaypa BiGopa 0CHOBaHa Ha BO3MOXHOCTU pa3BuBaTh TpebyeMylo BbIHYXXAAOLWYO cuily OgHUM
BMBpoBo3byaMTenemM. B 1o xe Bpems Ansi Bo36yXAeHNs1 MaCCUBHBIX KOHCTPYKLIMIA, TaKUX Kak AamMbbl U MOCTbI,
0BbIYHO NPUMEHSIIOT OQHOBPEMEHHO HECKONbKO BUGPOBO3GYaUTENEl C COOTBETCTBYIOWUM COrMiacoBaHUeEM
a3 Bo3byxaeHus. B aTom criyyae passusaeMas cymmapHas cuna AofmkHa bblTe Takow e, Kak U paccuuTaH-
Has no 6.4 ans eaMHCTBEHHOTO BUOPOBO3GYAUTENS.

PekomeHaaumn HacTosiLero ctaHaapTa MoryT OblTe MCNOMb30BaHblI NpU BbiGope o6opyaoBaHus Ans
MoaanbHbIX UCTbITaHWA (onpeaeneHne co6CTBEHHbIX YacToT, hopM konebaHuin n koadbduumeHToB aemndu-
POBaHWNs KOHCTPYKLMK), OAHAKO Takne UCMbITaHWSA, Kak npasuno, TpebytoT yueTta 6onbluero yucna dakropos,
YeM pacCMOTPEHO B HacTosALLEM cTaHaapTe.

Hacroswwunii ctaHaapT pacnpocTpaHsieTcs Ha Bo3ByxkaeHue noctynatensHoi Bubpauun. PekomeHgaumm
no BbIOOpY NcnbiTaTenbHOro 06opyaoBaHus Ansa Bo3byxaeHWs yriosoi Bubpauumn npuseaeHsbl B [5].

2 HopmaTuUBHbIe CCbINKK

B HacTosweM cTaHaapTe NCNob30BaHbl HOPMaTUBHbIE CChISIKM Ha crieaytoLue cTaHaapThl:

FOCT NCO 7626-1 Bubpauus u yaap. SkcrnepuMeHTansHoe onpeaeneHme MexaHu4eckon noasuxK-
HOCTU. OCHOBHbIE MNONOXEHMS

FOCT NCO 7626-2 Bubpaunsa u yaap. QKcrnepuMeHTansHoe onpeaenieHme MexaHn4eckon noasuK-
HOCTW. MIaMepeHusi, ncrnonbayoLne oaHOTOYeYHOE MoCTynaTenbHoe Bo3byXaeHne NpucoeaMHeHHbIM BUBpo-
Bo3GyauTenem

FOCT NCO 7626-5 Bubpauusa u yaap. SKcrnepuMeHTansHoe onpeaenieHme MexaHu4eckon noasux-
HocTW. YacTb 5. MamepeHus, ncrnonbayowme yaapHoe Bo3byxaeHne BosGyautenem, He NpukpennsemMbim K
KOHCTPYKLIMM

FOCT P UCO 2041 Bubpauus, yaap U KOHTPOIb TEXHUYECKOro COCTOSIHUA. TepMUHbI M onpeaeneHns

FOCT P UCO 10813-1 Bubpauus. PykooacTso no sbibopy BubpocteHaos. YacTs 1. O6opyaosaHue
ANS UCTbITaHUA Ha Bo3aencTBMe BUGpauun

FOCT P UCO 10846-1 Bubpauus. MamepeHns BMOBpoakyCcTUYECKMX NepedaTouHbIX XapaKTepucTuk
YNPYrux a1eMeHTOB KOHCTPYKLMIA B TabopaTopHbIX yenosusx. Yacts 1. ObLme NpuHLMNGl U3MepeHnia

WUzpanne opnumnanbHoe
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MpwumedyaHune— lNpu NoNb30BaHUMN HACTOSILLMM CTaHAAPTOM LienecoobpasHo NPoBepuTb 4eNCTBUE CCbINOY-
HbIX CTaHZ4apToB B MHOPMALMOHHOM cucTeMe OOWero nonb3oBaHUsi — Ha oduumansHoMm caite PegepanbHOro
areHTCTBa MO TEXHWYECKOMY PErynnpoBaHuNIO U MeTPONorMmn B ceTn VHTepHeT Unn no eXerogHoMy MHEPOPpMaLMOHHOMY
ykasartento «HaumoHanbHble cTaHaapThi», KOTOPbIN ONyBrMKOBaH Mo COCTOsIHUIO Ha 1 SHBaps TeKyLLEero roaa, v no Bbinyc-
KaMm exeMeCcsiHHOro MHPOPMaLIMOHHOIO yKasaTtensa « HaunoHanesHble cTaHaapThi» 3a TEKYLWWUIA rog. Ecnv 3ameHeH cebinoy-
HbI CTaHAApPT, Ha KOTOPbIV JaHa HeJaTVPOBaHHAA CCbINKa, TO PEKOMEHAYEeTCsl UCMOoNb30BaTh AeNCTBYIOWYI0 BEPCUIO
3TOro CTaHgapTa C y4eTOM BCEX BHECEHHBIX B JAHHYI0 BEPCUIO M3MeHeHuI. Ecnn 3ameHeH CCbINoYHbIN CTaHaapT, Ha KOTo-
pbll‘l'l AaHa JaTnpoBaHHas CCblnka, TO pekoMeHayeTCA UCNOoNb30BaTh BEPCUIO CTaHAapTa C yKa3aHHbIM BbllLe rogomMm yTeep-
XOeHvs (npuHaTuA). Ecnu nocne yTBepXAeHWs HacTOALWEro cTaHgapTa B CCbIMOYHbIM CTaHAapT, Ha KOTOPbIM gaHa
AaTnpoBaHHas CCblNika, BHECEHO N3MEHEHUe, 3aTparnBatllee nonoxeHne, Ha KoTopoe AaHa CCbifnka, TO 3TO NoN10XKeHne
PeKoMeHayeTCANpPpUMEHSTb bes yyvyeTa gaHHOro uaMeHeHus. Ecnu ceblnovHbin cTaHaapT OTMeHeH bes 3aMeHbl, TO NoNoXe-
HWe, B KOTOPOM AaHa CChIfKa Ha Hero, MPUMEHAETCH B 4acTu, He 3aTparmBatolwen STy CCbInky.

3 TepMuHbI M onpeaeneHns

B HacTosiwem cTtaHgapTe npumMeHeHbl TepmuHbl no FTOCT P NCO 2041, TOCT UCO 7626-1 un
FTOCTPNCO 10846-1.

4 UcnbiTaHunA

4.1 O6wWue nonoxeHus

Lienbto ucnbiTaHuin moxeT BbITb onpeaeneHue:

- YaCTOTHbIX XapaKkTepUCTUK 06 bEKTOB (B 0bLLeM cnyvyae — KOMNEKCHbBIX) B LUMPOKOM AnanasoHe 4acToT;

- cTeneHu ocrabneHns nnu ycuneHusa Buépauum npu ee pacnpocTpaHeHnn No KOHCTPYKLUNK;

- MoAanbHbIX XapakTepuUcTUK 06BbeKTOB (COBCTBEHHbIX YacToT, hopM MoA, koadduuneHTos aemndu-
poBaHus).

3HaHWe AMHaMUYECKUX XapaKTepUCTUK KOHCTPYKLKU MOXET BbiTb UCMONb30BaHO, HaNpuMep, B Lensx:

- MpPOEKTUPOBAHUA MEXaHUYECKUX CUCTEM (34aHUA, MaLUMH, TPAHCNOPTHLIX CPeACTB U UX YacTen) C HU3-
KAUMU yPOBHAMU BUBpaLImK;

- pac4yeTacuctem BUGpousonaLmm noLeHku achdeKTUBHOCTU CpeACTB, UCNONb3yeMbiX ANt ocnabneHus
BMBpaLnn.

B naHHOM BuAe ucnbiTaHU ypoBeHb BO36YXAEHUS He CTOMb BaXKEH, Kak B UCNbITAHUSIX HA BO3AeNCTBUE
BHeLlHWX pakTopoB (cm. FTOCT PUCO 10813-1), npu ycnoBum coxpaHe HUst TIMHEAHOCT U OTKITUKA KOHCTPYKLNN.
OpaHako 3TOT YpoBeHb A0MKeH BbiTb 4OCTATOYHBIM, YTOObI OTKIMK KOHCTPYKLIMM 3HAUUTENBHO NpeBbillan ypo-
BeHb LUYMOBOrO NbeAecTarna Ha 4acToTax, Ha KOTOPbIX MeXaHUYeCKUI UMMnefaHC KOHCTPYKLIMU JOCTUraeT CBO-
X MakCUMaribHbIX 3HaYeHU!. B criyyae KOHCTPYKUMIW ¢ HeNMHeNHbIM NoBeleHneM Bo3byxaaroT Bubpaunto
TOrO Xe YPOBHSI, YTO HabnogaloT B pearnbHbIX YCNOBUAX ee MPUMEHEHUSI.

Mpu ucnbiTaHUAX B TabopaTopHbIX YCNOBUAX UCTIBITYEMYHO KOHCTPYKLIMIO CBOBOAHO BbIBELUMBAIOT UMU
yCTaHaBNMUBAIOT Ha XXECTKOM onope B 3aBUCUMOCTWN OT TOr0, Kak onpeAeneHo B COOTBETCTBYIOLLIUX TEXHUYECKUX
ycnosusix (M., Hanpumep, TOCT UCO 7626-2). Bo3byxaeHue moxeT GbITb 04HOTOUEYHBIM UMK pacnpeaeneH-
HbIM MO HECKOIbKUM TOUKaM.

B noneBsbIx ycrnoBusx BUbpoBo3byauTenb nnbo npucoeauHaoT, Nnbo He NpUcoeauHAINT K UCTILITYEMOI
KOHCTpYKLUKM. Kak npaBuiio, Npu ycTaHoBke BUGPOBO36yAUTENA HeobXxoauMo 06ecneymnTb BbICOKYH0 XKEeCTKOCTb
ero coeAnHeHus1 c 06bLEKTOM B HanpaeneHnn Bo3byxxaeHus. Mpun 3ToM B nonepeyHoM HanpasfeHUn coeauHe-
HWe OOMMKHO BbITb NoAAaTNIMBLIM, AONYCKAOWMM yriosble konebaHua Bubposo3byautenst.

4.2 Bupgbl BO36yXaeHusn

FOCT NCO 7626-2 u TOCT UCO 7626-5 ycTaHaBNMBalOT pasnuyHblie BO3MOXHbIE BUALI BO3OYXAeHNS,
KOTOPble MOTyT BbITb MPUMEHEHbI B UCTIBITAHUAX ANA onpeAeneHUsa AUHaMUYECKAX XapaKTePUCTUK KOHCTPYKLINIA.

B cnyyae nuHenHoro noseaeHns UCNbITYEMOW KOHCTPYKLIMW MOXHO UCTONb3oBaTh Moboi Bua Bo3byxae-
HuA 13 yctaHoBneHHbix FOCT UCO 7626-2 n FOCT UCO 7626-5. B npoTuBHOM criyyae gonyckaetcsi BO30yx-
AeHne TONbKO rapMOHUYECKon BUbpaLuun.

5 BubpoBo3byautenu

5.1 OcHoBHble TUNbI BUGpoBO3GYyAUTENnen

Bnbpoeo3byautens npeacrtaBnseT co6on UCNONHUTENbHOE YCTPOMCTBO CUCTEMbI BOCMpOU3BEeaeHUA
BMOpaLum, NnpegHasHaYeHHoe AJI1 CAITOBOMO UNW KUHeMaTudeckoro Bo3byxaeHus ucnbityemoro obbekra.
MapameTpbl Takoro BO3OYXAeHUSA oNpeaenaoTca 3agadamm 1 yCnoBUAMnN NnpoBeeHNs UcnbiTaHUA.

2
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Ansa ncnelTaHunii ¢ Lenbto onpeaeneHns AMHaMmmnyYecknx XapakTepucTUK KOHCTPYKLMWIA 0BBbIYHO UCNONb3ay-
0T 2MNEeKTPOAMHAMUNYECKNE, BNIEKTPOMArHUTHbIE, MbE303MeKTPUIECKME N MarHUTOCTPUKLMOHHBbIE BUOPOBO3-
6yanTenn. Ans acbdeKkTMBHOro peweHns Nnpobnem BocnpousseaeHusi BUGpaLmm B HU3KoYacToTHOM o6nacTtu
MOXeT okasaTbcsl 6oree npeAnovTUTENbHBIM UCMOMb30BaHWE MHEBMATUYECKUX, TMOPaBAMYECKUX WUNN
MexaHu4Yecknx BMbposo3byanTenen.

5.2 OcHoBHbIe XapakTepucTuku Bu6poBo3bygutenen

Haunbonee BaxKHbIMW C TOUKV 3pEeHUS NPaBUIibHOro Bbibopa BMOpoBo36yanTeNns B LenAxX ero npuMeHeH!s
Ans onpeaeneHns AMHamu4e cknx CBONCTB KOHCTPYKLIMIA SBMAIOTCA crnefyowne XxapakTepucTuku:

- HOMWHanbHas BbIHYXAatoLWwas cuna;

- ponycTuMas ctaTudeckas Harpyska;

- HOMWHaNbHbIN ANanasoH YacToT;

- npedenbl BOCNPOU3BeAeHUS NepeMeLleHnsl, CKOPOCTU N YCKOPEHUST;

- KO3(PPULMEHT rapMOHNYECKMUX NCKAKEHUIA,

- napasuTHble konebaHusa B ToUke nepegayn Bo3byxaeHus;

- pe30oHaHCHble YacTOoThl.

[pyroi BaxHO xapaKkTe pucTUKon BU6poB036YyanTenNs ABNSETCs cnocob ero coeAMHEHNs ¢ UCTILITYEMON
KOHCTPYKUMIA, TpebyeTcsa N1 AN ycTaHOBKM BUGpOBO36YAUTENS UCNOMNb30BaTb MexaHudeckuii ynop. Kpome
TOro, ANs nepeaayn cUnoBoro Bo3byXaeHNs Ha KOHCTPYKLMIO BXOAHOW MneaaHc BUbposo3byanTens AormkeH
6blTb MHOTO MeHbLUE BXOAHOO MMMnegaHca UCMbITYeMOI KOHCTPYKLIMA B TOUKE BO3OYXaeHus.

5.3 Ocob6eHHOCTU BUGpOBO36YyauUTeNen pa3HbIX TUNOB
5.3.1 dnekTpoauHaMuveckuit BU6poBo3GyauTenn

AnekTpoanHammyeckunin Bubposo3dbyauTens npeacTasnsieT cobon yCTpoNCTBO AN BO3bYaeHUs Kone-
6aHui1, B KOTOPOM MCMOMb30BaH 31eKTPOAUHAMUYECKUIA NMPUHLIMN Npeobpa3oBaHus 3NeKTPUYECKon aHeprun B
MeXaHW4YeCcKyro, OCHOBaHHbIN Ha adydpeKTe CUnoBoro BO3AeNCTBUSI NOCTOSIHHOTO MarHATHOIO MOJs Ha NPOBOA-
HUK C NepeMeHHbIMU TOKOM. B 60MbLUMHCTBE KOHCTPYKLIMIA 3MeKT poAuHaMnyeckoro Bo3byautensi NpoBOAHMK C
TOKOM BbINOMHAETCS B BUAe KaTyLLKW, pacrosioXeHHON B KOMbLIEBOM 3a30pe MarHUTonposoaa, nogMarHuimBsa-
HMEe KOTOPOro OCYLLECTBMSAETCS C MOMOLLbI0 0OMOTKM C NOCTOSIHHBIM TOKOM UIMU NMOCTOSIHHOTO MarHuTa.

Ycnorusa paboTbl 3neKTpoagnHaMM4eckoro Bo3byauTens TakoBbl, YTO CO3daBaeMast UM BbiHYXaatowas
cuna nponopuMoHanbHa TOKy Bo36yxaeHWsa. OTO CBOMCTBO 3nekTpoguHamudeckoro BubpososbyauTens
nossonsieT 3¢pPeKTUBHO UCNONL30OBaTbL €ro B CaMOM LLUIMPOKOM AnanasoHe UCMbITaHUMN.

OpyruM BaXXHbIM JOCTOMHCTBOM BMOPOBO36YAUTENA AaHHOMO TUNa ABMAETCA €ro LWMPOKONONOCHOCTb
(8o 15000 u) M BO3MOXHOCTb OTHOCUTENBHO MPOCTOr0 COrNAacoBaHWUA 3NEKTPUYECKOro CONPOTUBEHUA C
BbIXOAHbIM COMPOTUBIEHUEM YCUIIUTENA MOLLHOCTU B paboyem AnanasoHe 4acToT.

B 6onblUMHCTBE MoAeneit anekTpoanHamudecknx BU6poso3byauTenein MarHUTONPOBOA XECTKO 3akper-
NeH B Kopnyce, a KaTyllka C XXeCTKO COeANMHEHHbIM C Hell BUDPOCTONMOM yCTaHOBMNEHa B KOPNyce ¢ NOMOLLbHO
HepaBHOXECTKUX YNPYruX 311IEMEeHTOB (MeMBpaH).

OcCHOBHblE NMapameTpbl TUMOBOTO psiAaa anekTpoanHamudecknx BUGpPoBO3ByauTenen npusedeHbl B
rOCTPUNCO 10813-1.

YcTaHoBKa W KpenreHue anekTpoanHammuiecknx snbpososbyauTenein onpeaenaoTca Lenbio U ycnoBus-
MU ucnbiTaHuin. OBbIYHO Takne BUOPOBO3OYAUTENN He MOTYT BblAEpPXUBaTb 3HAYUTENbHBIE CTaTUHECKUe
Harpysku, no3ToMy npu HeobxoaAMMOCTU co3aaTb B XoAe UCNbITaHWi 6onblune ctatudeckue aedopmaumm
KOHCTPYKLUM NPUMEHSIIOT crieuuarnbHble pasrpyxaroLwme YCTPONCTBa U YCTAHOBOYHYIO apMaTypy.

5.3.2 3neKkTpomarHuTHbIN BU6poBO36GyAUTENDb

OnekTpomarH1UTHbIA BUBpoBO3OyaMTENb NpeacTaBnaeT coboln yCcTpoucTBo AnA Bo3byxaeHna koneba-
HUWI UCTILITYEMOTO 06beKTa, B KOTOPOM UCNONbL30BaH 31eKTPOMarHUTHLIA NPUHLUMN Npeobpa3oBaHWA INeKTpu-
YECKOMW 3HEepruM B MEXaHUYECKYH0, OCHOBaHHbLIN Ha adhdekTe CUNOBOro BO3AENCTBUA NepeMeHHOro rnoss Ha
heppoMarHuTHble Tena. BulHyaatowwas cuna usMmeHse TCs NponopumMoHanbHo KBagpaTy Cunbl Toka B 0bMoTke
B036Y>)aeHus. [ins nuHeapusauum npolecca MarHUTHLIA NOTOK B MarHuTonposoAe Bubposo36yautens nons-
pU3YyOT, HanpuMep, NOCPEACTBOM NOCTOSAHHOTO MarHUTHOTO Nons. KOHCTPYKTUBHO 3MeKTpoMarHUTHbIe BUBpo-
BO3OyaAMTENM UMEIDT OAHOTAKTHOE UMW ABYXTakTHoe (AuddepeHumansHoe) ucnonHeHune. [iByxTakTHoe
ucnonHeHune no3eonsaeT Aobutbest bonee HU3KOTO 3HaYeHUA KoapULUNEHTa rAPMOHNYECKUNX UCKaXKEHWUIA.

Mpu noAroToBKe K UCMBLITAHUAM, Kak NpaBumio, NPUXOAUTCA NPUHUMAaTbL BO BHUMaHWE MOCTOSIHHbIE
COCTaBIALWME CUNbI 3MIEKTPOMArHATHOro B3aMMOAeNCTBUA, a Takke Maccy sikopst Bubposo3byautens, oco-
6eHHO Koraa o6 bekTaMu UCMbLITaHWI ABNAIOTCS Nerkue U/unu ynpyrue KOHCTpyKumn. B aTux cnyyasx npumeHsi-
IOT Pasrpy3oyHble YCTPOWCTBA M 3fIEMEHTBI KOMMEHCauMn OTPULATENbHOM XXKECTKOCTU, 0ByCcrnoBneHHON
NOCTOSIHHLIMUW COCTABJAIOLLMMU 31EKTPOMAarHATHBIX CUN.
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K OCHOBHbIM AOCTOMHCTBaM 3MeKTPOMarHUTHbIX BMOpOBO3GyaUTenei OTHOCATCA MX NOBLILEHHAA
3hheKTUBHOCTb UHAAEXKHOCTb, a KHeAOCTaTKaM — 3HauYUTeNbHbIe HeNTUHEeNHbIE UCKaXKEHWUS U OrpaHUYEHHbIN
pabounin AnanasoH.

5.3.3 MNbes3oanekTpuyeckuit BUGpoBO3GYAUTEND

MbesoanekTpuyeckuii BUGpoBo3byanTenb npeacTaBnseT coboi ycTpoincTBo Ana Bo36yKaeHus koneba-
HWI UCMIbITYEMOro o6bekTa ¢ UCMonNb3oBaHMEM NpuHLMna aecdopmauum (MU3MeHEHUs pa3sMepoB) NbE303NEKT-
PUYECKMX 31EMEHTOB NPU BO3AENCTBUN Ha HUX 3nekTpudyeckoro nonsi. B HanpaeneHun cunoBbIX SMHWN
NnepemMeHHOro aneKTpUYecKkoro nons Takve Aedopmaumu MOryT AOCTUraTb THICAYHBIX AOMNEA pasMepoB
nbe3oanemMeHTa.

OcobeHHOCTLI0 Nbe3031eKTPUIEeckMX BUbpoBo3byauTeneit iBnseTcsl BO3MOXXHOCTb o6ecnedeHns KuHe-
MaTU4eCKoro Bo3bYyAeHWUs TAXKENbIX U CAOKHBIX MEXaHUYEeCKUX KOHCTPYKLWIA B LUIMPOKOI Nonoce YacTtoT (Ao
15 kl'w). K gpyrum npevmyLuectsam OTHOCUTCS CNOCOBHOCTL paboTaTb NMPU BLICOKUX CTaTUHMECKUX Harpyskax
(a0 2000 kr/cm2), obecneynBasi Npy 3TOM BbICOKOHanNpaBneHHoe Bo3byxaeHne. HefocTaTkm NbesoanekTpu-
yeckoro Bo3byaunTensi CBsA3aHbl C TEXHUYECKUMU CITIOXKHOCTSIMU CO3[aHus yeunuTens, cnocobHoro acdekTune-
HO NepeaBaTb LUMPOKOMOOCHbBI CUTHAI Ha Nbe303SIeKTPUYECKOe UCTIONHUTENbHOE YCTPONCTRO.

5.3.4 MNbe3omarHUTHbIN BUGpoBO3GYyaUTENDb

Pa6oTa nbesomarHuTHoro BMGpoBo3GyauTeNs ocHoBaHA Ha addeKTe MarHUTOCTPUKLMK, 3aKntodalo-
Lwemca B gedopmaLim (M3sMeHeHU pasmepoB) heppoMarHMTHLIX MaTepuanos Npu Bo3AenCTBUN Ha HAX Mar-
HUTHOTO MO,

Mono6HO Nbe30aNeKTPUYEcKoMy BUBPOBO3BYAUTENIO, MAarHUTOCTPUKLMOHHLIN BUGPOBO3GYaUTENb Cno-
coBeH OCyLLecTBMATL KMHeMaTUYecKoe LUMPOKONonocHoe Bo3byxaeHue (B AvanasoHe Ao 1 kL) CNOXHBIX 1
TAXKEbIX KOHCTPYKLMIA. KpoMe Toro, oH AonycKaeT UCTob30BaHUE OTHOCUTESILHO AeLLeBbIX yCUnuTenei MoLwy-
HOCTW. He10cTaTKOM MarHUTOCTPUKLIMOHHOTO BUGPOBO3BYAUTENA ABMSIETCA BLICOKOE 3HepronoTpebneHue.

5.3.5 MmpgpaBnuyeckuih BUGpoBO3GYAUTENDL

Mapasnuueckuin BbpoBo3byauTens npeacTasnseT coboi yCTPOMCTBO, B KOTOPOM BO3BYXAeHNe Kone-
6aHuin ncnbiTyemoro obbekTa obecneynsaeTcs 3a cHeT Nynbcauuii AaBNeHUs XUAKOCTU B rTMAPaBiM4Yeckom
NCNOMHUTENBHOM MEXaHU3Me, yripasrsieMbIM CepBOKIanaHoMm.

OCHOBHBIMW AOCTOUHCTBAMW rMapaBMYecknx Bnbposo3byauTtenen aenatotca:

- BbICOKWI YpOBEHb co3aaBaeMbIX nepemMeLleHni (4o 200 mm) 1 BeiHyXaatowmx cun (go 10 mH);

- Manblii ypoBeHb nonepeyHblx konebaHuin paboyero opraHa (Bubpoctona);

- Bonbluas gonycTUMas cTaTudeckas Harpyska (40 HECKONbKNX TOHH);

- MpOCTOTa N HAOEXHOCTb KOHCTPYKLIMK.

K HegocTaTtkam rugpasnunyeckmx sBubpoBo3byanTenein MOXKHO OTHECTH:

- MOBbIWEHHbIA YPOBEHb HEMMHENHBIX UCKAXXEHWUI B HU3KOYacTOTHOM obnactu (0o 15 %);

- OTHOCUTEMNbLHO Y3K1I YacTOTHBIA AuanasoH, He NpeBbILLaLWNA, Kak npasuno, 200 M.

TexHuyeckMe napameTpbl TUMWYHBIX rMapaBnudeckux  BuBpoBo3byauTenein npuBeaeHbl B
rOCTPKNCO 10813-1.

5.3.6 MexaHu4eckuit BUGpoBO3O6YyaAUTENDL

MexaHnueckuin Bu6poBo3byauTENL NpeacTaBnsaeT coboi yCTPONCTBO, Npeobpasyiolee MexaHU4ecKyto
aHepruto npueoaa. Mo npuHUMNY AeicTBUA MexaHudYeckue Bubposo3byauTtenu genatca Ha BuGpososbyaute-
N C NPUHYAUTENBHBIM KUHEMATUYECKUM U LLeHTPoDeXHbIM Bo30YyxaeHWem Bubpauum. OCHOBHLIMA [OCTOU-
HCTBaMu MexaHU4eckux Bubposo3byanTenen ABnsioTcs:

- Bblcokas 3ppeKTUBHOCTD;

- NPOCTOTa U HAAEXKHOCTb KOHCTPYKLIMK.

K 0CHOBHbLIM HegoCcTaTKaM MexaHU4eCckux BUbpoBo3byauTenein oTHocsTCS:

- orpaHudeHHbI paboumii ananasoH YacToT (06biuHo oT 5 o 100 Mu);

- MOBbILWEHHBIN YPOBEHb HEMUHENHBIX UCKaXKEHWUIA;

- OTCYTCTBUE BO3MOXHOCTM BO3BYXXAEHMUS NONUrapMOHUYeckol BuGpaumn.

TexHu4yeckne xapakTepmucTUKM MexaHU4eckux Bubpososbyautenen npusegeHsl BFTOCT PUCO 10813-1.

5.3.7 YaapHuk

TyNUYHLIA yAapHUK MOJTOTKOBOIO TUMa COCTOMUT U3 XKECTKON Macchl, K KOTOPOW C OJHON CTOPOHBI MOXeT
6bITb NPUKPENneH AaTyYvK CUslbl, @ ¢ APYroi — ynpyrasi Hacaaka. BosMoXHbl BapyaHThl, KOrAa AaTiunk cunbl
OTCYTCTBYET, a Ha ThiflbHbIA TOpeL, Macchl NpUKpenneH AaT4uk yckopeHus. Ecnn ocHoBHas Macca yaapHuka
konebneTcs Kak XXecTkoe Terno, TO BLIXOAHON curHan akcenepomeTpa 6yaeT nponopuuoHaneH cune, npuno-
JKEHHOW K UCMbITYeMOMY 06 bekTy.
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YaapHuk obecrieunsaeT nepeaady Ha UCnbITyeMblid 06bekT yeunus ao 10° H 8 ananasoHe yacToT oT 2 4o
10000 I'y. AuanasoH 4YacToT yAapHOro BO3OYXAeHWsi MOXHO perynuposBaTb € MOMOLUBIO HacagoK (CM.
FOCT UCO 7626-5).

Ans ncneiTaHus KPYNHbIX 06 LEKTOB MOXET UCMOSb30BaTLCS yAapHUK B Buae 60nbLwioin maccel nmbo noa-
BeLeHHOW Ha Tpocax, MMbo ceBobogHO NagatoLleli BepTUKanbHO BHUS.

6 PexkomeHpauuvm no BbiGopy

6.1 OOLwume nonoxeHusa

Bribop ucnbiTatensHoro o6opyaoBaHusi onpegensieTcs, B Nepeytlo ovepeab, ero yHKUUOHaNnbHbIMK
BO3MOXHOCTAMWN N NPAKTUYHOCTLIO NPUMEHEHUSA B KOHKPETHBIX YCNOBUAX UCMbITaHUA, BKNOYas TpeboBaHuUs K
pasmepam, yCnoBuaAM YCTaHOBKW, AOCTYNY K Toukam Bo3byxaeHus v np. Kpome Toro, o6opyaosaHue 4OMKHO
o6ecneynTb TpebyemMyto TOUHOCTb OLeHKIN YAaCTOTHOWM XapakTepucTUkn UCNbITyemMoro obbekTa. 3To o3Havaer,
4YTO OHO AOSMKHO 06nadaTb CNoCOBHOCTBHI0 BOCNPOU3BOAUTL BUBpaumio AOCTaTOMHOMO YPoBHA B Npedenax
YCTaHOBMNEHHbIX AOMYCKOB (MO HanpasneHuo Bo3ByXaeHus, Mo 4acTOTHOMY COCTaBy) B AManasoHe 4YacToT
MUCNbITaHUA.

MuH1UManbHO HeobxoauMbIN ypoBeHb BO3BYXaeHUs onpeaensaeTcs, B CBOIO ouepeab, hoHoBoW BUGpa-
Lelt UCNBITYEMON KOHCTPYKLMW U LLyMaMU B U3MepuUTenNbHOM Lenu. Bo3byxaaemas Bubpaunsa 4OMmKHa 3HaYK-
TenbHO npeBbiwaTh GOHOBYID BUOpaLUIO B KaXAOW TOUKE U3MEPEHUN Ha KaXOoi 4yacToTe UCMbiTaHUK, a
BNEKTPUYECKUIA CUrHaN ¢ AaTunka Bubpaunn AosmkeH 3HaUUTENbHO NPeBbIWAaTb YPOBEHb COBCTBEHHBIX NOMEX
N3MepunTenbHOro KaHana.

Ecnun BubpoBo3byantens cnocobeH pasBnBaTh NOCTOSHHYIO CUTY BO BCEM AuManasoHe 4acToT UCTbITa-
HWK, To Tpebyemas cuna byaeT 3aBuceTb OT MexaHudeckoro uMmnegaHca Z(f) Bozoyxaaemoin KOHCTPYKLUMN 1
MUHUMarbHO HeoBX0AMMO ckopocTu V() B AManasoHe 4acToT ucnbiTaHui [cm. copmyny (1)].

6.2 Mpouepnypa BLIGOPa

6.2.1 OnpepensioT M3MepuTenbHyto 3agady (MCNbITyeMbld 06 BbEKT, Kakue YaCTOTHbIEe XapakTepUCTUKA 1
B KaKOM AManasoHe YacToT A0/KHbI BbITb NONYYeEHb!).

6.2.2 CobupatoT AaHHbIe 06 06beKTe UCMbITAaHWUI 1 YCNOBUAX NPOBEAEHUS UCMbITAHWIA, BKItOYas:

- TUMN UCNBITYEMOro 06beKTa (PaMHasi KOHCTPYKLMS, MallnHa, BUbpousonatop, hyHaameHTuT. a.);

- pasmepbl 1 Maccy UCMbITYeMoro obbexTa;

- YCMoBWS UCTbITaHWIA (Monesble U B nabopaTtopuu, AOCTYN K ToUKam BO36YXaAeHUA U u3MepeHUsa BUG-
paLum, BO3MOXHbIE CNOocobbl yCTaHOBKM BUBPOBO3OYANTENSA U €70 COrnacoBaHmns ¢ UCNbITYEMbIM OGBEKTOM U
T.4.);

- ypoBeHb (hOHOBOW BUGpaLK.

6.2.3 OueHuBaloT U yCTaHaBNMBAIOT OrPaHUYEHUs Ha Takue haKkTopbl, kak HanpaBeHHOCTb BO30yxae-
HUA, nonepeyHble konebaHus, KO3MMUUNEHT UCKaXKEHUIA U T.N., KOTOPLIE MOTYT NOBNUATL Ha pe3ynbTaT UChbl-
TaHUA.

M pwnmeyan n e — BnnsaHne HEKOTOPbIX PAKTOPOB MOXHO YMEHBLINTL 32 CHET NOBTOPHBIX U3MEPEHUN C Nocne-
Ayowmm yecpeaHeHnem. Hanpumep, ecrnm B TEXHUHECKUX YCNOBUSAX YCTAHOBNEHO, YTO yAaPbl MONOTKOM NO KOHCTPYKUMK
HAHOCAT HECKOMBKO pas, TO 3TUM MOXHO 06U TLCS HAaNpaeNeHHOCTH BO36YxaeHNs B Npegenax +5° oT 3agaHHOro Hanpae-
nexus. Mpu cobniogeHnn Takoro orpaHUYEeHNsl BHOCMMas AaHHBIM (hakTOPOM NOTPELLHOCTL B PE3ynbTaTt U3MepeHust Moay-
N MEXaHWYECKOro nMmnegaHca He npesbicuT 1 %.

6.2.4 3Has ypoBeHb (hOHOBOM BUGpaLIMK, paccunTbiBalOT MUHUMaNbHO HeobxoauMble cpedHeKBaapa-
TUYHBIE 3HAYEHMUA YCKOPEHUSA 81s min(F), CKOPOCTU V, o 1in () MW NepeMeIleHns ¢ min(f, KoTopble aomkeH
O6yaet ob6ecneunTs BIGpaHHbIN BUBpOoBO3bYANTEND.

NMpumeyaHue 1— O6bMHO BUGpauwsi, cosgaBaemasi BUGpPoBo3GyauTenem, 4oMKHa B NATb-AECATL pa3 npe-
BblwaTb hOHOBYI0 BUGpaLMio BO BCEM AMana3oHe 4acToT MCNbITaHUN.

MpumedvyaHwue 2— Ecnn yckopeHue (HhoHOBOW BUGpaunMn paBHOMEPHO pacrnpeAeneHo BO BCEM AuanasoHe
4acToT UCNbITAHMIA, TO MUHUMAIIBHO HEOGXOAUMbIE CPpeAHEKBAAPATUYHBIE 3HAUEHNSA CKOPOCTU v, . (f) M Nnepemellenmns
vrmsymm(f) AOCTUIHYT CBOEro MakCUMyma Ha HWXHEW rpaHuue 3TOro AvanasoHa. ’

Mpumedanune 3 — Bbicokuii ypoBeHb yckopeHusa hoHOBOI BUBpaLmum, paBHOMEPHO pacnpeaerneHHOM rno Bce-
My AManasoHy 4acToT UCMbITAHUM, HE MO3BONSAET UCNONb30BaTh BUOPOBO36OyanTENU, HE CNOCOBHbIE CO3AaTh 3HAUUTENb-
HbIX NepeMeLeHUN Ha HU3KUX YacToTax (Hanpumep, NbE303NEKTPUYECKOro TUNa).

6.2.5 C nomoubio hmusnyeckoro MoaennpoBaHnsa, UCMbITaHAA Ha NPOTOTUNAX, CIPABOYHbIX AaHHbLIX U
T. N. NoAyYaloT NpeABapUTENbHYIO rpybyto OLEeHKY MeXaHn4eckoro umnegaHca Z(f) KOHCTpyKUMY B AnanasoHe
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YacToT ncnbiTaHuin. PekomeHaaLmMu no nonyyveHnto oLeHkn Z(f) Ans KOHCTPYKLUMIA HEKOTOPBIX BUOOB NpuBeae-
Hbl B punoxexHun A.
6.2.6 OueHuBatoT BUGPaLMOHHYLO Cuny Fpg min(f) Mo popmyre

Frms,min(f) = Vrms,min(f)z(f)’ (1)

A€ Vimg min(f) — MUHUManbHoe cpeAHeKBappaTUIHOE 3HaYeHWe CKOPOCTU, KOTOPYo AOMKeH obecnednTb
BMOPOBO3BYANTENDb Ha YacToTe BO3OYKAEHNA £,
Z(f) — MexaHU4eckuin nMneaaHc UCNbITYeMON KOHCTPYKLIMN, BXOAHOW UMW NepexoiHblil B 3aBUCK-
MOCTU OT Liefen UCTbITaHui;
f — yacToTa Bo3byxaeHus.
Haxoast yactoTy Bo36YXAEHUS fi,y, HA KOTOPOIA Fing min(f) BOCTUIaET ceoero Makcumyma F,
= Frms mm(fmax)
Ecnv ana BosbyxaeHns KoHCTpyKLn quospemeHHo MCMNOMb3YHOT HECKOMbKO BUBPOBO3BYauTenei, Tor-
Aa B COBOKYMHOCTN OHN IOMKHBI PA3BUTL TY K€ CUNY Fiyg min(f), 4TO paccunTaHa no oopmyne (1), 7. e.

ax: 1- €

F

max

)

SF2 (),

n,rms,min

2
rae Fn rms,min (f

N — 4ucno npuMeHsieMbIX BUGPOBO3GYAUTENEN.

6.2.7 BreibupatoT BUOpOoBO3OYANTENb, YAOBNETBOPSAOLLMIA TpEBOBAHUAM:

1) KYCRoBWAM UCMBITAHWA U XapakTepucTukam BUBpoBo36yauTensa no6.2.1—6.2.3;

2) knapameTtpam Bo3byxaeHus:

- BUGPALMOHHON cune F,, HavacToTe fi,, v cune Fpo i () BO BCceM AnanasoHe 4acToT UCTIbITaHWiA;

- MUHWAMaNbHO HEOBXOAMMbIM CPeAHEKBAAPATUYHBIM 3HAYEHUAM YCKOPEHUS 8y min(f), CKOpOCTH
Vims, m|n(f) NNEPEeMELLEHNA Sypg mm(f)

MpuMepkl BLIGopa BUBPOBO3BYAMTENS B Pa3NNYHBIX U3MepUTESbHBIX 3a4a4ax npuBeaeHbl B NpUNoxe-
HUK B.

6.2.8 BribupatoT npecbpasoBaTenb BUGpaLum.

MpeobpaszosaTtenb BUGpaLnn 1 YCTPOACTBa COrMacoBaHus BeIGMPatoT U3 NpednonoXeHns, YTo 3MeKTpu-
Yeckoe HanpsikeHue Ha Bbixofe npeoGpasoBatens Ug yn, COOTBETCTBYIOLIEE MUHUMATEHO HEOBXOAMMO CKo-
POCTU Vg min(f) B 5—10 pas npeBbICUT BHYTPEHHME LIJyMbI nsmepuTenbHoi uenu U,,. MNpunsagaHHom sHadeHnm
Ug min koacbuLiMeHT npeobpasosanus S(f) npeoGpasoBaTens MoXeT GbiTb paccunTaH no copmyrne

— cuna, pasemBaemMas n-m Bubposo3byauTenem;

S(f) = Ug min(f)lvrms,min(f)- (3)
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MpunoxeHnne A
(cnpaBouHoe)

MpubnmkeHHan oLeHKa MeXaHUYecKUX MMNeaaHcoB ANA 06 beKTOB HEKOTOPLIX BUAOB

A1 Ob6wwme 3ameyvaHmsn

B HacTosILLLEM NPUNOXeHUU NpuBeaeHbl rpadukmn orvbaloLwmX A4S MEXaHUYECKMX UMMNEAAHCOB TMMNYHbIX 06 BbEKTOB
HEKOTOPbIX BUAOB. ATU rpadMKun NOCTPOEHbLI HA OCHOBE aHanu3a pe3ynbTaToB MHOFOYMCIIEHHbIX UCTIBITAHWA (CM. [5]) Tak,
4T06bI KpMBas ornbaioLwen nexana Bbllwe pearnbHbIX YaCTOTHBIX XapaKTepUCTMK O6BLEKTOB AAaHHOTO BUAA C HEKOTOPbIM
3anacoM. Takum o6pa3som, Buz ormbGarowen oTnmyaeTcs oT BUAA TUNMYHON YacTOTHOW XapakTepucTuKK. TeM He MeHee,
Takas ornbaioLas no3BorisieT Nony4YnMTb HEKOTOPYIo oueHKy Z(f) cBepxy.

Bpasgene A.2paccmaTpuBalotcs ormbaiowme 4nst BXOGHLIX M NEPEXOAHBIX MEXaHWYECKUX UMNEAAHCOB BUBpon3o-
natopoB. B pasgenaxA.3, A.4 n A.5 paccmaTpuBaloTCsl TONBKO BXOAHBIE MEXaHUYeCK1e MNeAaHchl AN MalLMH U MallnH-
HbIX arperaToB, aMOPTU3UPOBAaHHbIX paM n HPyHAAMEHTOB COOTBETCTBEHHO.

Mpumeuanune 1—Tlo camon KOHCTPYKLMMU u3onsTop obnagaet ACHO onpeAeneHHbIMM TOYKaMM BXOJa M
Bbix0a (BXOAHbLIM M BbIXOAHLIM chnaHuamm), KOTOPbIM COOTBETCTBYET HEKOTOPAs NepexoaHas 4acTOTHasA XapakTepucTu-
Ka. B To BpeMsi kak st 4pyrvx KOHCTPYKUWIA BXOAHAs U BbIXOAHAs TOUKM 3apaHee HeN3BECTHLI M AOMKHbI GbITh onpepene-
Hbl B COOTBETCTBYIOLMX TEXHUYECKNX YCNOBUSIX.

MoBeaeHne ncnbITyeMbix 06bEKTOB OyAeT pasHbiM B pa3HblX Auana3oHax 4actoT ucnoitaiui. B obnactn HmxkHux
4YacToT BMA, 3aBUCUMOCTU BXOAHOO U NEPEXOAHOIO MEXaHUYECKUX UMNEAAHCOB OT 4acToThl f onpeAenseTca Tem, Kakue
cunbl NpeobnagaloT B MexaHM4eckon cucTeMe: ynpyrme unv uiepumonHelie. B nepsom cnyvae nmnegarc 6yget cnagatb
06paTHO NPONOPLUUOHANBHO YacToTe, T. €. MO 3aKOHY 1/f,  UMeTb MakCMMYM Ha HUXKHEN FpaHnLe ANnanasoHa 4acToT UChbl-
TaHwi. [pyMepamm TakMx MexaHU4eckux CUCTeM SIBNsilOTC BUOpou3onsitopsl (CM. pasgen A.2), aMOPTU3MPOBAHHbIE
pambl (cM. pasgen A.4) n dyHgameHThl (cM. pasgen A.5). B cnyuyae xe eCTKo yCTaHOBNEHHbIX MalnH, BO36yXaaemMblx
Yepes 1x nanbl unm obLyio pamHyto KOHCTpYKUmio (CM. pasgen A.3), umnegaHc Z(f) 6yget Bos3pactatb NPONOpLMOHANbHO
vactoTe f.

Ha cpegHux YacToTax KOHCTPYKLUMS BeAeT cebsl Kak MHOrOMacCOBasA MEXaHNYecKas cucTema ¢ ynpyrmmm u aemncu-
pytowmmMm ceolicTBamu. [Mpy aToM Ha rpadhmke BXOAHOTO MeXaH4ecKoro umneaaHca 6yayt HabnioaaTtsCsi BnagnHbl v MUKK,
CBfI3aHHble, KaK NpaBuIo, C COOCTBEHHbLIMW KONeBGaHUsIMN MEXaHWYECKON CUCTEMBbI B LIENOM U OTAENbHLIX €€ SN1EMEHTOB.
BnaguHam 6yayT cOOTBETCTBOBATL PE30HAHCHI CUCTEMbI, @ NUKaM — aHTUpe3oHaHChl. [Mocneguue GyayT onpeaensTe
MaKCHMMarnbHOe 3Ha4YeHUe MexaHu4eckoro umnegaxca Z(f) B gaHHon obnactm 4acror.

HanbHerlwmnn pocT YacToTbl NPUBOANT K TOMY, YTO BXOQHOW MMNEAAHC CTAHOBUTCA 3aBUCUMbIM OT BOMHOBbLIX
CBOWCTB KOHCTPYKUUWM B TOUKe BO3GyXaeHuUsi. AMnnnTyaa konebanui Gyaert 3aBucets OT reOMeTPUHECKNX XapakTepUCTUK U
YNPYrMx CBOWCTB (MOAYNEN ynpyrocTn) aneMeHTa KOHCTPYKL MK, HENOCPeACTBEHHO COeANHEHHOTO ¢ BUGpOBO36yauTenem.
O6bI4HO B CryYae MallviH M MALLUMHHbIX arperaToB Ha yrnpyrux onopax Ui XeCTKUX nanax TakuM 31eMeHTOM KOHCTPYKUMK
6ydeT onopHasa MeTannuyeckasi nnacTuHa.

MpumeyaHne— Harpadukax B pasgenax A.2—A.5 obnacti 4acToT € pa3HbiM AUHAMUYECKUM NOBEAEHUEM
o6bekTa pasgeneHsl Mexgy co6ol YyacToTamu nepexoaa.

Ha npakTuike npy UcnbITaHNAX MaLWH 1 MallWHHBIX arperaTtoB A0CTaTO4HO CMNOXHO o6ecneynTs rpaHny-
Hble YCNOBWS AN U3MepEHUIA nMnedaHca XonocToro xo4a, No3BonsoWmx chopMnpoBaTh NOSHYH MaTpuLy
nMnegaHcos o6bekTa (cM. FTOCT NCO 7626-1). MoaTomy B pazgene A.3 paccMaTpuBatoTcs MMNegaHchl CBO-
600HO koneGnoleroca o6bekTa, T. €. MMNeaaHchl KOPOTKOMO 3aMbIKaHMWS.

A.2 Bubpousonaropsl

MakcumarnbHble 3Ha4YeHNA BXOAHBIX Z44 (£,,) M nepexoaHbiX Z,, (Z,4) MexaHu4ecKUX umnegaHcos BubpounsonaTo-
POB, Harpy>XeHHbIX Maccor m (CM. pUcyHoK A.1) MOryT GbiTb OLLEHEHbI C UCTIONb30BaHMEM rpaduka, M306PaKEHHOTO Ha
pucyHke A.2.

Mpw 3apaHHoN cTaTudeckol xecTkocTn CusonsiTtopa B HanpaeneHun Bo3byxaeHus COGCTBEHHas YacToTa ero Kore-
BaHwii fy moxeT 66T paccunTaHa no dopmyne (A.1):

r=1C (A1)
O 27\m’

Torga yactoTy nepexopa f, (CM. pUCyHOK A.2) MOXHO OMnpeaennTb ua Tabnuubl A.1.
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MpumeuaHue — T — Macca Harpysku, NPUXoAsLLeincs Ha 0aguH BUGPOM30NATOP.

1— malwmHa (Harpyxaruias macca); 2 — BMbpounsonsatop

PucyHok A. 1 — Bn6poun3onsTtop, Harpy>eHHblin Maccoii MallnHbI

----------- ornbaroulas BXoAHbIX MMNeaaHCcoB (Z22);
- ormbarwouwan nepexogHsix nMmnegaHcos Z12(Z21)

MpumedyaHune — Ornbarwas cnagaeTno 3akoHy 1,5C/27ifBnn0Tbfl04acTOThinepex0flafG(cM. Tabnuyy A.1).

PucyHok A.2 — Orubatolme BXOAHbIX 1 NepexoHbiX MNeaaHcoB BU6ponsonstopa

Ta6nuuya Al — CoOoTHOLWEHME MeEXAY COOCTBEHHOI YacTOTOl kosiebaHuii 1 YyacToTol nepexoga (CM. pucyHok A.1)
HarpyxeHHoro musonatopa

0, L Otr2p05 OT5p806 Or7pm0 11 Ot 12 po 17 Ot 18 pgo 30 Bonee 30

e, Ty 163 250 315 630 800 1000

A.3 MawwuHbl U MEXAHNU3MbI
A.3.1 O6wue nonoxeHns

padhuk TMNUYHOW ornbatoweil BXOAHOrO nmnegaHca KOpoTKOro 3amMmblkaHWs OAUHOYHOW MalluHbl (CM. pUCYHOKA.3)
UM MalMHHOTO arperata BlorapugmuyeckomMm macwitabe no o6enm ocsam NprBeAeH Ha pUcyHke A.4.
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F — BbIHYXfawwasa cuna;, — A/IMHA Koprnyca MalluHbl; — TO/WMHa Kopnyca MalluHbl; I — pajauyc kopnyca malluHbl;
Ipl — AnvHa nanel MawWwuHbl; hpi — TonwWmMHa nansl MawWuHbl; bpj — wWupuHa nansl mawmnHbl

PucyHok A.3 — CxemaTuuyeckoe n3obpaxeHne mMawuHbl

PucyHok A.4 — TunuyHasa ormbaruias BXOAHbIX UMNeAaHCOB MallUHbI

OueHKa cBepxy MexaHW4yeckux MmMmnefaHcoB (CM. pUCYHOK A.4) ANa pas/inyHbiX AManas3oHOB YacTOT MOXET 6biTb
nonyyeHa no oopmynam (A.2)—(A.4):

ZJf) = 2nfm, (A.2)
Z2=M ), (A.3)

n
Z4(l) = 2,3/)2fE AEDp, (A.4)

raoe f— yacTtoTa;

T — Macca MawWuHbl nan MallHHOIO arperaTta,
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h — TonwmHa ONopHOW NaCTUHBI B TOYKE BO3DYXAEHUS;
E — moaynb KOHra onopHoM nnactuHbl;
p — MIOTHOCTE MaTepuana onopHoW NNacTUHbI;
N — KO3 DULMEHT NOTEPb MaTepnana nnacTuHsbl.

Mpaduk Z4(f) naobpaxeH Ha pucyHke A.4 B BUAE OTPeaka NpsMoN NUHUK, coeamHsioiero Toukn Z,(f) u Z(f,), a Z,
npeacrasnsiet coboit 3HaveHne ormbaioulen Ha yacToTe aHTUpe3oHaHcea fy. SHaveHus JacToT nepexoaa fy n f, saBucar ot
BMAa MalwmHbl 1 MecTa Bo3byaeHusi (cM. A.3.21nA.3.4).

MpumeyaHun e — CHEKOTOPON CTEMNeHbIO ngeannaaumnm MOXHO CHUTaThk, YTO aHTUPE3OHaHCY BXOZHOM 4acToT-
HOWM XapakTepuUCTUKM COOTBETCTBYIOT Pe30HaHCHbIe konebaHnsa COOTBETCTBYIOLWEro rieMeHTa MexaHW4YeCKON CUCTeMBI,
npuyem NUK aHTUpe3oHaHca 6yaeT TeM Bbille, YeM MeHbLLE MOTEPb SHeprMM Npu Bo30yxaeHun sTux konebanmi. Muk Z,
aHTMpe3oHaHCa COOTBETCTBYET Tak Ha3bIBAEMOI KOMNbLEBOW YacToTe f; 060M04KM MaLLVHBI.

A.3.2 OAVMHOMHbIe MALUMHbI

A.3.2.1 BosbyxgeHue kopnyca MexaHnama
B aTom cnyvae vacToThl nepexopa f; U f, MoryT 6bITb paccHmTaHsl No popmynam:

¢ = 02hy \/E (A.5)
177 2 o

Iy p
¢ - 003 JE (A.8)
2_ Y

hy \p

rae hy, r, — TonwuHa 1 pagnyc kopryca (060M104KM) MaLMHbLI COOTBETCTBEHHO (CM. PUCYHOK A.3).

A.3.2.2 Bo3sbyxaeHue nanbsl MawmyHebl
B aTom cnyyae uactota aHTupeaoHaHca f; MoxeT 6biTb paccHuTaHa no opmyne (A.5), a gpyryio 4actoTy nepexoaa

f, onpegensioT no gopmyne (A.7):

h
f,= 0,652 E (A7)
bpr \p

roe hp, — TONWWHa NNacTUHbI nansl (CM. pUcyHok A.3);

b,y — WMPWHA MNaCTVHbI Nankl, T. €. PACCTOSHME OT BHYTPEHHETO, 3aKPEreHHOro Kpasi NNacTuHbl [0 BHELWHero,
ceBobogHoro kpas (cM. pucyHok A.3).

A.3.3 MawwHHEIe arperartbl

A.3.3.1 Bo3sbyxgeHue Yepes Koprnyc MallnHbI

Batomcnyvaef, =min{f_, f.},raefonpegensiotno opmyne (A.5), af, =40y HacToTy nepexoaa onpeaensioT no
topmyne (A.6).

A.3.3.2 BosbyxaeHue 4epes pamy arperata

B atom cnyuae f; =404, a vactoTy f, onpeaensiot no hopmyrie (A.7), B KOTOPYIo NOACTaBNAIOT NapameTPbl Niactu-
Hbl paMbl arperara.

A.4 AmMOpTM3NpPOBAHHLIE paMbl

MaKkcrMyMbl BXOAHbIX UMMNEAaHCOB Harpy»XeHHON AeMnPOBaHHON pambl (CM. pPUCYHOK A.5) MOTYT 6biTb OLEHEHbI C

nomoLLbio rpadouka B norapugmmyeckom macwtabe no o6emnm ocsim, NOKa3aHHOTO Ha pUCyHKe A.6.
OrubatoLasn MMnegaHcoB COCTOMT U3 YeTbIPEX OTPE3KOB NPSIMbIX NUHUKA, KOTOPbIE COOTBETCTBYIOT YETHIPEM gnana-

30HaM 4acToT, NPOHYMEPOBaHHbIM NaTUHCKMMKM Ludpamm oT | go IV (cm. pucyHok A.8). OueHkn cBepxy Z,g) (n Z},H)(f) 7

Z}rw)(f) BXOAHOro MMnegaxca ans ananasoHos vactoT |, [l n IV cooTBeTCTBEHHO MOTYT ObITh paccunTaHe! No popmynam:

10
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6) Bua cnepegn

1— mawwuHa; 2 — pama; 3 — usonstop; Lfr — anvHa pamsl; Bfr — wunpumHa pamsl; |jf — paccTtosiHne mexay pebpamu XecTkocTu;
hfr — TonwmHa nnacTuHbl pambl

PucyHok A.5 — CxemaTnyeckoe M306paxeHne HarpyXeHHoi pambi

PucyHok A.6 — TunuyHas ornbaiolias BXOAHbIX UMMNEAAHCOB HArPYXXeHHOR pambi
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(A.8)
Zan) (0 = 2n fM, (A.9)
Z(/V) (f) = 46h7rjE frPfr, (A.10)

roe f — vacToTa;
C — o6uwas ctaTuyeckas XXecTKoCTb U30NSTOPOB;
M — cymmapHasi macca pambl U MallvHbI;
hfr — TonuwuHa onopHoii NNacTUHbLI pambl;
E f~ moaynb KOra matepuansl pambi;
p fr— nnoTHOCTbL MaTepuana pambl.

Mpsimbie nuHun Z$\f) n Z M\f) nepecekaloTcs ¢ Touke, COOTBETCTBYHOLWEN cob6cTBEHHOI yacToTe f0, a npamas
nunHmna Zj?11) (f), npepctaBnsiowas coboli oLeHKy cBepxy umnegaHca B guanasoHe 4acToT lll, coeguHsieT Ha pucyHke A.6
Toukn 1m2, rae Touka 1cootBetcTByeT Zj?1 ), aTouka 2 cootBeTcTByeT Z " \f2). HacToThl nepexoga f0, 7, nf2moryT 661Tb

paccuuTaHbl No hopmMysiam:

1 fc (A.11)
RPPRVVE
Efrifr (A.12)
3 1IMLfr”’
0 hfr pfr (A.13)
2% vr

roe a — 6e3pa3MepHblit KOadhpuUMEHT, 3aBUCALWMIA OT OTHOLLEHUS MexXAay AMHol pambl Lfrn ee wmnpuHoii Bfr kak nokaza-
HO Ha pucyHke A.7,
Jfr— MOMEHT nHepLumMmn ceyeHnss pambl BAOb OCK Y [CM. pucyHOK A.5 a)];
Ifr— cpegHee paccTosiHne Mexay pebpamm XecTKOCTU pambl [CM. pUCYHOK A.5 b)].

a

PUCYHOK A.7 — 3aBUCUMMOCTb KO3 MLMEHTA a OT COOTHOLLEHUS pa3MepoB pambl

B OKpecTHOCTM YacToTbl aHTMpe3oHaHca N (NpubaunsntensHo mexay 0,7f] n 1,37) ornbarowan nexunT Bbille KPUBOIA,
onpepeneHHoin coopmynamm (A.9) n (A.10) ngocTuraeT NMKOBOro 3HaveHns Zfrmax (CM. pucyHOK A.6), KOTOPoe MOXEeT 6bITb
oueHeHo no hopmyne
(A.14)
Efrmax Efr max("1

D o015

BxogHoi nmnegaHc HeHarpyeHHol cB0O604HO NOABELLIEHHON pamMbl TakKe MOXeT 6bITb OLEHEH C NOMOLLbIO Ornba-
loLeid, Nnoka3aHHOW Ha pucyHke A.6, ofHaKo B 3TOM c/yyae cob6cTBeHHas yactoTa f06yaeTt Huxe 1, NoaToMy Ha rpadiuke
6yfeT OTCYTCTBOBATb NEPBbIi y4acTOK KpUBOW, COOTBETCTBYIOLMIA Anana3oHy 4acTorT .

i
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A.5 ®yHpameHTHas NNMTa MaLUMHLI

MakcumanbHO BO3MOXKHbIE 3HAYEHUs1 BXOAHBIX MMNEAAHCOB CTarNbHOW (PyHAAMEHTHON MMUTHI, PacnosioXeHHOW
MEX Y e CTKO YyCTaHOBMNEHHOW MaLUMHOW U TSXKENbIM HENOABUXHBIM (DYHAAMEHTOM 34aHUSI UMW TPAHCNIOPTHOTO cpeAcTea
(cm. pucyHOK A.8), MOXXHO OLIEHUTb C NOMOLLBI0 Fpaduka B norapummuyeckom maclutabe no 06emm ocsim, n3o6paxeHHoro
Ha pucyHke A.9.

OmmbaioLyio BXogHbIX umnegaHcoB Z(f) Ha wactoTax Beiwe 50 MUy MoXXHO onpeaenuTb no opmyne

7/

-

=

)
L
I
I
1
1
1
1
4
+
1
|
|
|
|
|
1
p

T 0 %(///’
J e\

a) Bua ceepxy

1 2
I

/

5;;:::5:?
N \

=

——

6) Bug cnepeom

\

1 — MawuHa; 2 — PyHOamMeHTHaA NuTa; 3 — Tsxkenblili hyHaameHT; 4 — pebpo XecTkocTu; / — paccTosiHne mexay pebpamu
XKeCcTKoCcTU; h — TonwmHa pyHAaMEHTHON NNUTbI

PrcyHok A.8 — CxemaTtuyeckoe n3obpaxeHve HarpyxeHHoW dyHAaMEHTHOW NNnTbI

13
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Z, H-c/m ,L

50 f.

PucyHok A.9 — TunuyHas ormbarouLas BXo4HbIX MUMNeAaHCOB (OYHAAMEHTHONM NANTbI

(A.15)
roe f— vactoTa;
h — TonwmHa chyHaaMeHTHON NANTbI;
£ — moaynb KOHra matepuana nanTbl;
p— NJOTHOCTb MaTtepuana nanThbl;
f2— yacToTa nepexoaa, KOTOPY MOXHO paccunTaTb Mo NPUGMXEHHON dhopmye
(A.16)

rae / — cpeaHee paccTosiHMe Mexay pebpamu XecTKoCTU (PyHAAMEHTHON NANTbI [CM. pUcyHOK A.8 b)].

14
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Mpunoxenne b
(cnpaBouHoe)

Mpumepsl BbIGOpa UcnbITaTenbHOro 060pyaoBaHUnA

B.1 UcnbiTaHusi paMHON KOHCTPYKLIMMN

B.1.1 Obwme cBepgeHunsa

McnbiTanus ans onpegeneHusi pe30HaHCHbIX XapaKTepUCTHK ONMOPHON KOHCTPYKUMM (paMbl) CyJOBOTO ABUXUTENS
NPOBOAST B HATYPHbIX YCIOBUSIX C LIENbI0 OTCTPOWKU PE30HAHCHOMN YaCTOThl KOHCTPYKLUM OT YacToT, BO30yXaaeMbIx cyao-
BbIM 060pyoBaHueM B ananasone ot 20 7o 200 'y, BeiHykgatoLyto cuny NnpuknagbiBaloT B 3a4aHHbIX TOYKaX KOHCTPYKLMK
B pa3Hbix HanpaeneHusix Bo36yxaeHusi. Kak 3To 4yacto umeeT MecTo B YCITOBUSIX HATYPHbLIX UCMbITAHUSIX, IOCTYN K TOUKAM
BO36YyX[eHUsi 3aTpyHEH.

B.1.2 OcobeHHOCTHN 06beKTa UCNbLITAHUNA

VlCI'IbITyeMaFl KOHCTPYKUUA UMeeT crneaylolme XxapakrepucTuku:

- macca pambl, M, = 17000 kr;

- obulas cTaTnyeckas XXecTKOCTb M3oNATOpPOB pambl, C, = 1,76 - 108 Him;

- ToMnwuHa MyHAAMEHTHOM NiuTbl, hy, = 0,04 wm;

- cpepgHee paccTosiHne mexay pebpamm xecTkocty, I, = 0,6 m;

- MOMEHT NHEPLIMM CEHEHUS PaMbl BAOIb OCH €€ MaKCUMArIbHOTO pa3mepa, Lg, J, = 1,31- 102 m4;

- mopyrib KOHra matepuana pamsl, Eg =2,11- 1011 Him?;

- Wwu1puHa pamel, B, = 1,95 m;

- AnvHa pamsl, L,=10m;

- MNOTHOCTb MaTepuana pamsbl p=7,85 - 103 kr/m3.

WaBecTHO Takxe, 4To hoHOBasA BUBpaLusi cTauMoHapHa U paBHOMEPHO pacripeerneHa B gnanasoHe yactoT ot 20 ao
200 'y co cpepHekBagpaTUHHbLIM 3Ha4eHNeM yckopeHnus a, = 0,03 M/c2.

B5.1.3 Bbi6op Bu6poBo3byautens

Bb.1.3.1 OwanasoH4actoT

[ranasoH 4acToT MCMbITaHUI He OYeHb LWMPOK M MOXeT BbITb obecneveH BceMu Tnamm BUGpoBo3byanTenei, pac-
CMOTPEHHbIMK B pa3gene 5.

65.1.3.2 ConpspkeHue C NCnblTyeMON KOHCTPYKUMEN

YcnoBusi UCMbITaHUIA UCKIIOYaoT NpuMeHeHne BUGpoBo3byauTeneit MexaHM4yeckoro u rMapaenmnyeckoro TUNoB
BCneacTeue nx 6onbLIKNX pa3MepoB, a Takke CNOXHOCTEN BbICTPOro CoeAUHEHUS UCNOMHUTENBHOMO YCTPOWCTBA C UCTIbITY-
€MOW KOHCTPYKUMEWN, 0cOBeHHO B YCrOBUSIX OrpaHUYeHHOro NPOCTPaHCTEa.

B.1.3.3 TpeGoBaHus k co3gaBaeMoMy NepPeEMELLEHUNIO

Mpu cpeaHekBagpaTYHOM 3Ha4eHUK yckopenus a, = 0,03 m/c? hoHOBOI BUBpaLMK B AWanasoHe yacToT ot 20 Ao
200 yw paspewenmn noyvactote Af=1TL ypoBeHb (CpegHEeKBagpaTUYHOE 3Ha4YeHNe) K40 CreKTpanbHOW COCTaBMAo-
et choHOBOI BUBPaumn cocTasmuT 2,24 - 1074 m/cZ. Uto6bl NpeBbICUTL YPOBEHb OHOBOI BUBPALIMM Ha HIKHEN rpaHuLe
AnanasoHa4acToT B 4eCATb pas, Heo6X0AMMO Pa3BnTh yCKOpeHHe &, = 0,02236 M/c2. 3TO COOTBETCTBYET NepeMeLLeHNIo
okono 1,4 MKM, 4YTO NCKMovaeT nNpuMeHeHne BU6poBo3byauTEnel Nbe30aNEKTPNUECKOro TUNa, Ansi KOTOPbIX YPOBEHb
co3gaBaemoro nepemeLLeHns, Kak npasuno, Hwxe. Kpome Toro, anst adhekTMBHON paboThl Nbe303MeKTPUYecKoro Bubpo-
B036yauTens TpebyeTCs KeCTKUM YNop, H4TO Takke TPYAHO peannaoBaTh B YCIIOBUSIX HATYPHbIX NCTbITAHUIA,

B.1.3.4 TpebGoBaHus K BbIHyXAatoWwei cune

Kakcnegyet ua B.1.3.3, BubpoBosbyautens gomxeH obecneynsaTh yCKopeHue a,,, = 0,02236 m/c2 Bo Bcem guana-
30He YacToT uenbitanuii. Mo opmynam (A.11)—(A.13) pasgena A.4 moryT BbITb onpeaeneHsbl YacToTh! Nepexoaa:

1 [C
= . |2 =18,2Tuy;
O 2 \M H

f,=06-a - M =210Tu, (roe o =2,76, cMm. pucyHoK A.7);
MLy,

f,=12. h% i=690 ru,.
I \ps

15
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Mockonbky BEpXHSAsi rpaH1La guanasoHa vyactoT ucnoitanuii (200 'u) npeBsbiwaet 0,7f,, 3TOT AMana3oH BKNIOYaeT B
cebs o6nacTb aHTMpe3oHaHca, rae BXOAHOW UMNEeAaHC MOXET JOCTUraTh MUKOBOTO 3HaueHns Z, . (CM. pUcyHOK A.6).
Moacrasnss 4acToTy aHTupesoHaHca fy B popmyny (A.14), nonyyaem

_2nfHiM _ 27-210-17000

= = = H.c/m.
frmax 015 015

Takum 06pa3om, BbiGpaHHbI BUGPOBO36yaAUTENb A0MKEeH 06nagaTe CNoCOBHOCTLI0 NPON3BOANTL CUNY

1 2r-210-17000

=2660,84 ~2661 H.
27r-200 0,15

Frax = 0,02236 -

b.1.3.5 3aknioueHne

TpebyeMble cunbl MOryT pa3BuBaTb BUOpPOBO3GyauTENy 3NEKTPOANHAMUHECKOTO N NbE3OMarHMTHOro Tunoe. Mx
npumeHeHne no3eornsieT 6e3 3aTpyaHeHN NPOBECTY NOATOTOBKY K NCMBITAHWAM U WX BbINOMHEHWE.

Ecnun ypoBeHb nomex B M3ameputenbHOM kaHane coctaenset 10 MkB, To curnan Ha Bbixoge akcenepomeTpa AomKeH
npesbiwatk 0,1 mB. C yuetom TpeboBanns k BuGpoBo3byauTenio cosaaeark yckopeHue a, . = 0,02236 m/c2, koachpuun-
eHT Nnpeobpa3oBaHns akcenepomMeTpa AOIKeH ObiTb He MeHbLle

S(f)=0,1/0,02236 = 4,47 ~4,5mB - c2/m.
B.2 UcnbiTaHus pe3nHO-MeTannIn4eckon onopbl

B.2.1 O6wwe cBegeHns

McnbiTanus npoBoasiT B ycrnoBusix naboparopum Ansi onpegerneHnsi BXOAHOTO M NepeXoHOro MeXaHWYeCcKX umre-
[AHCOB XOJTOCTOro X0A4a pe3nHOMETanNMMYecKkoro amoprmuaaropa B gnanasoHe Yactor ot 5 go 2000 [y ogHMM N3 meToaos,
paccmoTpeHHbIx B [1], [2] unu [4]. Bo3byxaeHne nogaloT Ha BXoaHoW hnaHel amopTusartopa. YckopeHve subpaumm name-
PAIOT HA BXOAHOM U BbIXOAHOM (hnaHuax.

B.2.2 OcobeHHOCTHN 06beKTa ucnbITaHUN

McnbiTyemas KOHCTPYKUMA U M3MepuTenbHas Lienb MMEIOT Crieaylolme XapakrepUCcTUKK:

- cTaTn4ecKas XecTkoCTb (NpegBapuTensHas oueHka), C=5- 108 H/m;

- 3MEeKTPUYecKWi LWyM B KaHare namepenusi gocturaet 10 MkB;

- koadhduLMeHT NpeobpasoBanusi akcenepometpa, S=1-10-3mB - c2/m.

TakKke M3BECTHO, YTO PE3MHOMETANIIMYECKUIA M30NATOP COXPaHSeT NMMHENHOE NOBEAEHNE B LWMPOKOM AnanasoHe
amnmTyd, U ero AuHamMmMyeckue CBOMCTBa crnabo 3aBUCAT OT NPUIOXKEHHOW Harpy3ku. doHoByio BUGpaumio B yCnoeusix
nabopaTopHbIX UCMBITAHWMI MOXHO CHUTaTb NPEHEBPEXMMO Manoi. 3To NO3BONsSeT NPOBOAUTL UCTbITaHWA 6e3 NpeaBapu-
TENbHOIO CTaTMYECKOrO HarpyxeHusl, Bo3byxaas Bubpauuio oTHOCUTENBHO HMU3KOro ypoBHs. OgHako nabopaTtopHbie
MCMbITaHWs, Kak NPaBuIo, HanarakT XeCTKMe orpaHnyYeHUst Ha KornebaHusi B HanpaBneHuu, NnonepeyHoM ocu BO30Yx-
AeHus.

5.2.3 Bbibop BUGpoBO3GYanTENA

Bb.2.3.1 OwanasoH4acTtoT

Bo36yxaeHve B 3aiaHHOM AuanasoHe 4acToT MOXeT ObITb 06ecrneueHo 3NeKTpoANHAMUYECKUM UMK Nbe303NEKTPU-
YEeCKUM BVI6pOBO36y,EI,VITeJ'IeM, aTakKke C NOMOLWbIO N3MEPUTENbHOIo MOINOTKA.

b5.1.3.2 JononHuTenbHble OrpaHnYeHns

I/IsmepMTean bl MOINOTOK HE yOOBNETBOPAET XEeCTKUM Tp660BaHVIF|M KHanpaBneHHOCTU U MECTY NPUINOXeHNs BO3-
By>XAEHWSs, YTO UCKMIOYaEeT ero 13 ganbHenwero paccMOTPEHUS.

b.2.3.3 TpebGoBaHus k BbIHYXAAtOLWEN CUne

OueHka Tpebyemori cunbl MoxeT ObiTb MonyveHa U3 YCKOPeHWsl Ha BXOAE U3MEPUTENBHOM Lienu, KOTOpoe JOIMKHO
npeebIWaTh WyM B UemuM B JdecATb pas. [lpyu 3agaHHOM koaddpuumente npeobpasoBaHus akcenepomerpa S =
=1.10"3 MB - c%/Mm, BLIXOAHON CUrHAN aKcerlepoMeTpa oNxeH cocTaensT 0,1 MB, UTO COOTBETCTBYET BXO/JHOMY yCKOpe-
Huto 0,1 m/c2. BTo, B CBOIO oyepeab, COOTBETCTBYET NepeMeLLeHnIo OKono 104 M Ha HWXHEN rpaHvue guanasoHa 4yacTtot
vcnbiTanni (5 7). Mpwy 3agaHHoi cTaTudeckoi xectkoctn C =5 - 108 H/m ansi cosaanns Takoro nepemeleHus notpebyer-
cs cmna okono 500 H.

b.2.3.4 3aknioueHune

WcnbiTaHust MOryT GbiTh BINOMHEHbI C MPUMEHEHUEM CNeAyIoWEro UcnbiTaTenbHOro 06opyaoBaHus:

- 3MeKTpoAMHamMm4eckoro BMBpoeo3byamTens, cnocobHoro passusaTte cuny 500 H, ¢ markon mem6paHon, noase-
LUIMBAEMOr0 Ha YNpyrom nogeece Hag UcrbITyeMbIM M30NATOPOM. Takon NogBeC NO3BONUT KOHTPONUPOBATL NONEPEYHbIE U
KpYTUIbHblE konebaHus NoABWMXHOIO 3rieMeHTa BUOPOM30aTopa B 3a4aHHOM LLMPOKOM ANanasoHe 4acToT;

- Nbe303neKTpnyecKoro BM6poBo3byanTEN s, NOMELLEHHOro NoCNeaoBaTeNbHO C UCMBbITYEMbBIM U30NATOPOM MEXAY
ABYMA HENOABUXHBIMU OrpaHN4YUBAO LLNMU MOBEPXHOCTAMMWN.
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