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[pasuna npumeHeHuss HacMosAwWeao0 cmaH0apma ycmaHosfieHbl 8 cmampe 26 ®edeparibHO20 3aKOHa
om 29 urwHsa 2015 2. Ne 162-03 «O cmanlapmusauyuu e Poccutickoll ®edepauyuux». ViHgopmayus 06 us-
MEHEHUSAX K Hacmosuwemy cmaHdapmy nybnukyemcs 6 exe200HOM (1o cocmosaHuIo Ha 1 ssHeaps mekyuie2o
e00a) uHgopmayuoHHOM ykadamerne «HayuoHanbHble cmaHlapmbly, a oguyuarnbHbill mexem U3MeHeHUll
U 110rpaeoK — 8 €XeMeCcs4HOM UHOPMaUUOHHOM yKka3amerne «HayuoHanbHble crmaHdapmel». B criyyae
nepecMompa (3ameHbl) unu OmmMeHbl Hacmosuweeo cmarnlapma coomeemcemeyroujee yeedomieHue bydem
onyb6nuKkoeaHo 6 bruxalilueM 6bilyCKe eXeMecsyHo20 UHQOPMaUUOHHO20 ykasamerns «HayuoHarnbHble
cmaHOapmbly. Coomeememeyrouwas UHgopmayus, yeeOoMIeHUe U MeKCMbl pasMewaromes makxe 6 UH-
¢opmayuoHHOU cucmeme obuieeo rnosb308aHuUs — Ha oguyuaribHoM calime ®edeparnbHO20 azeHmemea o
MEeXHUYECKOMY peaynuposaHuro u Memporioauu 8 cemu lnmepHem (www.gost.ru)
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NPOCTPaHEH B KauecTBe ohuLuManbHOro nsnanus 6es paspeweHus degepanbHOro areHTCTBa N0 TEXHUYECKO-
My PerynupoBaHuio N METPONOrvu
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BBeneHue

3apava BblOOpa BMOPOCTEHAA BCTAeT KaXablil pas, koraa Heo6xoaAuMO NPOBECTU UCMLITAHWUA HA BO3-
JeincrTeue BuOpauum Ans HOBOW NPOAYKUMW UMM NMPOBECTU 3TU UCMBITAHUA B PEXUME, paHee AnA AaHHOW
nNpoAyKLUMU He npumeHsBeMcs. MNpu 3ToM NPUXOAMUTCA peluaTb, KAKOMY M3 BapuMaHTOB OTAATb NpeanoyTe-
HWe: NpMobpecTn HOBOE UCMbITaTeNbHOe 060pyAOBaHNE, MOAEPHU3NPOBATL UMEIOLLEeeCs, apeHaoBaTb 000-
pyaoBaHuWe y ApYroi UcnblTatenbHol nabopartopum unu nepeaarb NPoBeAeHUe UCNbITAHUI B NOSTHOM OObeMe
cneymanuamposaHHon naboparopun. B npouecce NpUHATUA pPeLLEHUA cneayeT yunTbiBaTb paa hakTopos:

- Lenb ucnbiTaHuin [Hanpumep, onpeaeneHne BUOPoONPoO4HOCTU U (MNK) BUOPOYCTOWYUBOCTY B 38 aHHbIX
YCNOBUSIX OKpYXaloLLen cpeabl (B pexume 0ObI4HbIX MM YCKOPEHHbIX UCNbITaHWUI); onpeaeneHue aguHamuye-
CKMX XapaKTEPUCTUK KOHCTPYKLUMW; AMarHoCTUpoBaHue; kanubposkal;

- TpebOBaHUSA K UCTIbITAHUAM;

- YCIOBUS NPOBEAEHUA UCNLITAHWI [HAaNpUMEp, C BO30OY>XAEHUEM OAHOTO UMK HECKONbKUX TUNOB BUGpa-
LiMK; TOSNbKO Ha BUOpaLMIO Mnu B COMETAHUN C APYTMMU BO3AENCTBUAMU (HanpuMmep, OAHOBPEMEHHOE NpoBe-
AeHune BUOPALMOHHBIX U KIIMMATUHECKUX UCTILITAHUIA)];

- 0COGEHHOCTH UCNbITYeMOro o6bekTa.

Hacroawmin crangapt pacnpocTpaHaeTcsl TONbKO Ha 06opyaoBaHWe, NPUMEHAEMOE B UCTLITAHUAX C
Lenblo onpeaeneHns AMHaMMYecKux CBOMCTB KOHCTPYKLMIA pasHOro Buaa. YCTaHOBSIEHHAa CTaHAapToM nNpo-
ueaypa BbiGOpa UCX0AuT, B NEPBYIO odepeab, U3 TpeOOBaHUM K TaKUM ucnbitTaHusaM. OIHAKO NOnb30BaTeNb
CcTaHgapTta A0MmkKeH MMETb B BUAY, UTO HA BbIOOP MCNLITATENbLHOrO 0G0PYA0BAHUSI MOXET CYLLIECTBEHHO NO-
BNUATH CneumdmuKa Kak yCrioBUIA UCTILITAHUIA, TAK U UCTILITYEMOro o6bekTa.

Ecnu ucnbitatensHoe 060pya0BaHUe NPeAnonaraeTca MCNosib30BaTb B UCNbITAHUAX PA3HbIX BUAOB, TO
3TO TaKKe AOMKHO ObITb y4TEHO npu ero Buibope. Tak, ecnu o6opyaoBaHue Oyaer MCMONbL30BAHO U B UC-
NbITAHUSX HA BUBPONPOYHOCTL UMM BUOPOYCTOWYUBOCTL, U B UCNBITAHUAX ANS ONPEAENEHNs AUHAMUYECKUX
CBOWCTB KOHCTPYKLMIA, TO Npu BbIOOpe creayet BMECTE C HAaCTOALWMM CTaHAApTOM PYKOBOACTBOBATLCA PEKO-
meHgaunamu MOCT P NCO 10813-1. B HacTosiLEeM crangapre npeanonaraercs, 4ro Bbibop obopyaosaHus
onpeaensieTcs, npexae BCero, ero crnocobHOCTbIO BO30YAUTL B UCMLITYEMON KOHCTPYKLUMU BUOpaLMIO onpe-
[ ENeHHOro ypoBHsi. YToObl B BO3OY>xAaemMon BubpaLmmu OTCYTCTBOBANU HEXenarernbHble COCTaBnsioLme, He-
06X04MMO UCMONbL30BaTb COOTBETCTBYIOLLYIO CUCTEMY YNPaBfeHUA UCMbITAaHUAMMU, OAHAKO BOMPOC BbibOpa
CUCTEMbI YNPaBreHnUs B HACTOAILLEM CTaHAapTe He paccMaTpUBaETCs.

Heob6xoaumo umeTb B BUAY, YTO BUBPOCTEHA (BUOPOBO3OYAUTENb) OTHOCUTCH K CROXHBLIM BUaam 060-
pyAOBaHUs, NPaBuUIibHbINA BbIGOP KOTOPOrO BO3MOXEH NLLb NPU COOTBETCTBYOLEH kBanudukauun. B Takoin
cUTyauuu nokynaTesib 3a4acTyio BbIHYXaeH o6pawiaTbcsi K NOMOLLM TPeTbel CTOPOHLI. Mcnonb3oBaHue Ha-
CTOAILLEro ctaHaapra MOXET NMomMoYb MOKYNaTENo OLEeHUTb, HAacKONbKO 0B0CHOBaHHLIM OyAET peLueHne no
BbIGOpY BUBpOCTEHAA, MPEANOXKEHHOE eMY TPETbEN CTOPOHOW. KpoMe TOro, HaCTOsILLMIA CTaHAapT MOryT uc-
nonb30BaTh NMPOEKTUPOBLUMKA U M3rOTOBUTENW MCTbITATENBHOrO 060pYA0BaHUSA, YTOObLI OLIEHUTH COBPEMEH-
Hble TpeOOBaHUS PbIHKA AAHHOW NPOAYKLUUW.
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HALULMWOHANBHBIN CTAHOAPT POCCUMNCKOW ®PEJEPALUUMN

Bub6pauus
PYKOBOACTBO NO BbIBOPY BUBPOCTEHOOB

O6opynoBaHue Ans onpeaerieHUA AMHaAMUYeCKUX CBOUCTB KOHCTPYKLUMA

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

Hara BBegeHusa — 2017—10—01

1 ObnacTb NpUMeHeHust

Hacroawmi craHgapt ycraHaBnMBaeT PyKOBOACTBO MO Bbibopy BubpocrteHga (Bubposo3byautens) ans
NpOBEeAEHUS UCMbITAHWUI C LIENbIO OnpeferieHns YaCcTOTHbIX XapakTEPUCTUK KOHCTPYKLMU WU CTeMNeHu ycune-
HWA unn ocnabnexus subpaunun Npy ee pacnpPoCTPaHEHUMU MO KOHCTPYKLMU (Aanee — ucnbiTaHus). Takue
UCMbITAHUSI MOTYT ObITb BbINOMHEHbI B HATYPHbIX UNKM B nabopatopHbix ycnoeusax no MOCT NCO 7626-1,
FOCT NCO 7626-2, TOCT UCO 7626-5 u NOCT P UCO 10846-1, a Tarke MOCT 31368.3, TOCT 31368.4
FOCT P NCO 10846-2, TOCT P NCO 10846-5.

Mpoueaypa BbIGOpa OCHOBaHa Ha BO3MOXHOCTU pa3BMBaTb TPEOYEMYIO BbIHYXXAAIOLLYIO CUMY OAHUM
BuOpoBo3byauTenem. B 10 e Bpema ans Bo30yAEHUS MACCUBHBIX KOHCTPYKLIMIA, TAKUX Kak AamObl U MOCTHbI,
00ObIY4HO NPUMEHSIOT OAHOBPEMEHHO HECKONbKO BUOpOB30OyaUTENEN C COOTBETCTBYIOLLMM COrNacoBaHueM
a3 Bo30yxaeHus. B aTom cnyyae passuBaemas CymMMapHas cuna AormkHa ObITb TaKOM e, Kak U pacciuTaH-
Hasi no 6.4 Anst eAMHCTBEHHOro BUOPOBO3ByanTENS.

Pekomenaaummu HacTosALwero ctaHaapra mMoryT ObITb MCMOMb30BaHbI Npu BbIOOPE 00OpyAOBaHMA ANA
MOZanbHbIX UCMbITAHWI (OnpeaeneHne COOCTBEHHbIX YacToT, hopmM KoneGaHuii u koadhduumueHToB aemndu-
pPOBaHUSA KOHCTPYKLUMK), OAHAKO TAKME UCMLITAHUSA, KAk NpaBumo, TpedyloT yueta bonbLuero Yucna hakTopos,
YeM pacCMOTPEHO B HacCTOsLLEM CTaHaapTe.

Hacroswmin ctanaapT pacnpocTpaHaeTcsi Ha BO30yXxaeHue noctynartensHo Bubpauuun. Pekomengauuu
no BbIOOPY MCMbITaTENLHOrO 000PYA0BaHUS ANSA BO3OYaeHUs yrnoeov subpauum npuseaeHsb B [1].

2 HopmaTuBHbIE CCbINIKU

B HacTosLweM ctaHaapTe UCNonb30BaHbl HOPMATUBHBIE CCbINIKM Ha criedyowme CTaHaapThbl:

FOCT 31368.3 Bubpauus. MiamepeHus BuOpoakyCTUUECKUX NepeaaTovHbIX XapakTepucT K ynpyrux ane-
MEHTOB KOHCTPYKUMI B NabopaTtopHbIX ycnoBuax. Yacte 3. KOCBEHHLIN METOA onpeaeneHns AnHaMuyecKomn
XKECTKOCTM YyNpyrux onop Ans nocrynarensHon Bubdpauum

[OCT 31368.4 Bubpauus. MiamepeHusa BuOpoakyCTUYECKMX NepeaaToyHbIX XapakTepucTuk ynpyrux ane-
MEHTOB KOHCTPYKLMI B TAabopaTopHbIX ycrioBusax. Yactb 4. luHaMuyeckas >XeCTKOCTb HEOMOPHbIX Kpyrax ane-
MEHTOB KOHCTPYKLUIA ANS NOCTynaTensHon subpauun

FOCT NCO 7626-1 Bubpauus n ygap. SKCNepumMeHTanbHOe onpeaerneHne MexaHn4eckowm noaBuKHO-
cTn. OCHOBHbIE MOMOXEHUSI

FOCT UCO 7626-2 Bubpauusa v yaap. SKCNepUMeHTanbLHOe onpeaeneHne MexaHU4eCckol noaBUXHO-
CTu. MiamepeHus, ncnonb3ytoLme 0aHOTOYEHHOE NOCTYNaTenbHOE BO30YXAEHNE NPMCOEAUHEHHBIM BUOPOBO3-
Oyautenem

FOCT NCO 7626-5 Bubpauus u yaap. JkCcnepuMmeHTanbHoe onpeaerneHne mexaHu4eckon noaBumkHOCTH.
YacTtb 5. Mamepenus, ucnonbayiowme yaapHoe Bo3bykaeHue Bo30yauTenem, He NpUKpennseMbiM K KOHCTPYKLMK

M3paHue ocpuuymanbHoe
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MOCT P UCO 2041 Bubpauus, yaap U KOHTPOJSIb TEXHUYECKOTO COCTOAHUA. TEPMUHDLI U onpeaeneHns

MOCT P NCO 10813-1 Bubpauua. PykoBoacTBo no BbiGopy BUOpocTeHaos. Yactb 1. O6opyaoBaHue
ANA UCNbITaHWI Ha BO3AeNCTBUE BUOpauun

FOCT P UCO 10846-1 Bubpauun. MamepeHusi BUOPOAKYCTUYECKMX NEPeaaTOYHbIX XapaKTepuCTUK
YNPYrMx anemMeHTOB KOHCTPYKLMIA B NabopaTopHbIX ycnosusax. Yacts 1. O6Lwme npuHUmMnbl U3MepeHui

MOCT P UCO 10846-2 Bubpauua. UamepeHua BUOPOaKyCTUHECKMX NEPEAATOMHLIX XapaKTepUCTUK
yNpyrux aneMeHTOB KOHCTPYKUMI B nabopaTtopHbix ycnosuax. Yacts 2. MpsaMon MeToa onpeaeneHus AMHa-
MUYECKOM JKECTKOCTU YNPYrux onop Ans nocrynarenbHon Bubpauum

MOCT P UCO 10846-5 Bubpauua. UsmepeHns BUOPOAKyCTUYECKUX NEPEAATOYHLIX XapaKTEPUCTUK
yNpyrux anemMeHTOB KOHCTPYKUUI B TabopaTopHbIX ycroBusax. Yacts 5. MeToa BXOAHOM YaCTOTHON Xapakre-
PUCTUKM ANA onpeaeneHus NepexoqHon AMHAMUYECKOW XXECTKOCTU YNPYrux onop B 06nacTu HU3KUX 4acToT
ANA nocTynartensHoi Bubpauum

MpumMmeyaHue —Ipu Nonb3oBaHUM HACTOSLLMM CTAHAAPTOM Lienecoobpas3Ho NpoBepUTb AeUCTBUE CCLINOYHBLIX
CTaHAapToB B UH(OPMAaLMOHHOW cucTeMe obLLero nonb3oBaHUA — Ha ouUManbHOM caiiTe defepanbHOro areHTcTBa
No TEXHUHECKOMY PEryrimpoBaHUIO U METPONoruu B ceT VIHTepHET nnu no eXerogHoMy WHOPMaUMOHHOMY yKasaTento
«HauvoHanbHble cTaHfapTLI», KOTOPbIA ONyGnMKoBaH NO COCTOSIHUIO Ha 1 AHBApPS TeKyLero roga, U no BbiNyckaM exeMe-
CAYHOrO MHGOPMaLIMOHHOrO yKa3atens «HauuoHarnbHble cTaHgapThl» 3a TeKyLWmWiA rog. Ecnu 3ameHeH CCbiNOUYHbIA CTaH-
[apT, Ha KOTopblil aHa HeiaTUpPOBaHHasA CChiflka, TO PEKOMEHAYETCA UCMONb30BaTh AECTBYIOLLYIO BEPCUIO 3TOMO CTaH-
flapTa C y4eTOM BCEeX BHECEHHbIX B JaHHYI0 BEPCUIO M3MEHEHUI. Ecnn 3aMeHeH CCbINTIOYHbIN CTaHAapT, Ha KOTOpLIA AaHa
LaTUpoBaHHas CCbifka, TO PeKOMEHAYETCA MCMONb3oBaTk BEPCUIO CTaHAAPTa C YKasaHHLIM Bbille FOgoM yTBepXaeHus
(NpUHSTUS). Ecnu nocne yTBEpXAEHUSI HACTOSILLIEro CTaHapTa B CChINOUYHLIA CTaHAaPT, Ha KOTOPLIN AaHa AaTUpOBaHHas
CCbINKa, BHECEHO M3MeHeHWe, 3aTparuBatoLLee NnofoXeHue, Ha KOTOPOe AaHa CCbifika, TO 3TO NONOXEHUe peKoMeHAYeTCs
npuMeHsTe 6e3 y4eTa JaHHOro U3MeHeHWUs. Ecnun cchiNoyHblif cTaHaapT oTMeHeH 6e3 3aMeHbl, TO NOMOXEHWE, B KOTOPOM
[laHa Ccbifika Ha Hero, NPUMEHSIETCA B YacTU, HE 3aTpar1BaloLLeil STy CCbINKY.

3 TepMmuHbI 1 onpeaeneHus

B HacToswem cranHgapre npumeHeHbl TepmuHbl no NOCT P UCO 2041, TOCT UCO 7626-1 wu
FMOCT P NCO 10846-1.

4 NcnbiTaHusa

4.1 O0WMe NOsIOXKEeHUA

Llenbto ucnbitaHuii MOXeT ObiTb OnNpeaeneHune:

- YACTOTHbIX XapPaKTEPUCTUK OBLEKTOB (B 00LLEM Cryyae — KOMMIEKCHbIX) B LULMPOKOM AMana3oHe YacToT;

- cTeneHun ocnabneHus Unu ycuneHns subpauuu npu ee pacnpocTpaHeHU NO KOHCTPYKLUMK;

- MOAanbHbIX XapakTepucTuk 06bEKTOB (COBCTBEHHLIX 4acToT, hOpM MOA, KOIhDULIMEHTOB AeMNUPO-
BaHUA).

3HaHMe AMHaMUYeCKUX XapaKTepPUCTUK KOHCTPYKLMN MOXET ObiTb MCNONL30BaHO, HaNpUMep, B LENax:

- NPOEKTUPOBAHUSA MEXAHUYECKUX CUCTEM (34AHUN, MALLIMH, TPAHCMOPTHBLIX CPEACTB U UX YacTen) C HU3-
KMMK YPOBHAMM BUBpauuu;

- pacyeTa cucTtem BUGpOU3ONSILUM U OLeHKN 3chHEKTUBHOCTU CPEACTB, UCNONb3yeMbIX ANA ocnabdnexHus
Bubpaymu.

B 4aHHOM BUAE UCNbITAHMI YPOBEHDL BO3OYXXAEHMA HE CTONb BaXEH, KaK B UCNbLITAHMAX HA BO3AENCTBUE
BHeLHuX aktopoB no MOCT P NCO 10813-1, npu ycnoBun COXpPaHEHUA NUHEWHOCTU OTKNUKA KOHCTPYK-
unn. OQHAKO 9TOT YPOBEHb AOIDKEH ObITb 4OCTATOUHBIM, YTOObI OTKAMK KOHCTPYKLUMKM 3HAYUTENbHO NpeBbiuan
YPOBEHb LLUYMOBOTO NMbeAecTarna Ha 4actoTax, Ha KOTOPbIX MexaHUYeCKMii UMNEeAAaHC KOHCTPYKLUMKN AOCTUraeT
CBOUX MakCUMAarbHbIX 3HaYEHUN. B criyyae KOHCTPYKUMI ¢ HEMMHEHbIM NoBeaeHUeM BO30Y)aaloT Bubpaumio
TOTO0 XK€ YPOBHSA, YTO HABMIOAAIOT B pearnbHbIX YCNOBUAX €€ NPUMEHEHUS.

Mpu McnbITaHKUAX B NabOpaTOPHbIX YCNOBUAX UCTILITYEMYIO KOHCTPYKLMIO CBOGOAHO BbIBELUMBAIOT UMK
yCTaHaBNMBAIOT HA XECTKOM onope B 3aBUCUMOCTU OT TOr0, KaK onpeaeneHo B COOTBETCTBYIOWMUX TEXHUYE-
CKkux ycnosusix (cM., Hanpumep, FOCT NCO 7626-2). Bo3by>xaeHue MoxeT ObITb OAHOTOYEUHBIM UMK pacnpe-
[OENeHHbIM N0 HECKOMNBbKUM TOYKaM.

B nonesbix ycrnosusix BU6poBo3GyauTenb nMbo NpucoeaunHAIoT, N0 He NPUCOEANHAIOT K UCNbITYEMON
KOHCTPYKUMK. Kak npaBuno, npu yctaHoBke BUOGPOBO30YyaANTENSA HE06X0ANMO 06ECNEUYNTD BLICOKYIO XKECTKOCTb
€ro coeauHeHus ¢ 06bLEKTOM B HanpasneHun Bo3byxaeHus. Mpu 3Tom B nonepeyHoM HanpasneHun coeanHe-
HWE AOMKHO ObITb NOAATNMBLIM, AOMYCKAIOLWMM YrnoBble konebaHna subposo3dbyautens.

2
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4.2 Buabl Bo30yxaeHusA

FOCT UCO 7626-2 u TOCT NCO 7626-5 ycTaHaBnMBaloT pasnuyHble BO3MOKHbIE BUAbI BO3OYKAEeHUS, KO-
TOpbIE MOTYT ObITb NPUMEHEHBI B UCMBITAHUAX ANSA ONPeAeneHns AMHaMUYECKUX XapakTePUCTUK KOHCTPYKLIMA.

B cnyyae nuHerHoro noBeAeHWsA UCMbITYEMON KOHCTPYKLMM MOXHO UCNONb30BaTh 060N BUA BO30YX-
AeHusa U3 ycraHosneHHslx FOCT UCO 7626-2 u NTOCT NCO 7626-5. B npoTUBHOM cnyyae AonyckaeTcs Bo3-
Oy>xaeHue TONbKO rapMOHUYECKOW BUBpayuu.

5 BubpoBosbyautenu

5.1 OCHOBHbI€ TUNbI BUOPOBO3OYyAuTenen

Bu6poso3bygutens npeacrasnsier coboi MCNOMHUTENBHOE YCTPOICTBO CUCTEMbI BOCNPOWU3BEAEHNS BU-
Gpauuu, npegHasHa4eHHOe 419 CUNOBOrO UMW KWHEMATMYECKOro BO30YaeHUsA ucneiTyemoro obuekra. Mapa-
METPbI TAKOro BO3BYXaeHNA ONpeaensioTcs 3agadamm n yCnoBusMu NPOBEAEHUA UCTBITaHWIA.

[nsa ncnbiTaHmii ¢ Uenbio onpeaeneHns AMHAMUYECKUX XapaKTEPUCTUK KOHCT PYKLMIA 0ObIYHO UCTONb3Y-
I0T SNEKTPOAMHAMUYECKNE, SNEKTPOMArHUTHbIE, MbE303NEKTPUYECKUE UM MArHUTOCTPUKLIMOHHBIE BUOPOBO3-
OGyautenu. Ana aghpeKTMBHOro peLieHns npodbnem BocnpousseaeHus Bubpaummn B HU3KOYaCTOTHON oBnacTu
MOXET OKasaTbeca Oonee npeanoyTUTENbHBLIM UCNONL30BAHUE NMHEBMAaTUYECKUX, TMAPABIMYECKUX UMM MeXa-
Hu4ecknx Bubpoeo3byautenei.

5.2 OCHOBHbIE XapakTepuCTUKU BMOPOBO3GYanTENEi

Haunbonee BaXHbIMM C TOMKU 3PEHKUSA NPABUILHOIO BbiOOpa BUOPOBO3BYAMUTENS B LENSIX €r0 NPUMEHe-
HWS ANA onNpeaeneHnst AUHaAMUYECKMX CBOWCTB KOHCTPYKLUMIA SIBMAIOTCA CNeayoLne XapaKTepuCTUKK:

- HOMMHanNbHAasA BbIHY>XAaloLLasa cuna;

- AONYCTUMAsA CTaTU4ecKas Harpyska;

- HOMMHanNbHbIA AWANA30H YacToT;

- Nnpegensl BOCNPOM3BEAEHNUS NepPeMeLLEHNUS, CKOPOCTU U YCKOPEHUS;

- KOA(PPULMEHT rapMOHNYECKUX UCKAKEHUNA;

- napasuTtHble KonebaHus B TOMKE nepeaaym Bo30YXaeHus;

- PE30HaHCHbIE YacTOoThl.

[pyroi Ba>kHOW XapakTepucTukon BubpoBo3ByanTens SBnaeTca cnocod ero CoeAUHEHNS C UCNILITYEMON
KOHCTpYKUUI, TpebyeTcst nu Ansa yCTraHOBKU BUOPOBO3GyauTens ucnonb3oBatb MexaHudeckuin ynop. Kpome
TOro, AANsi NepeaayYn CUIoBOro BO3GYXAEHNUSA HA KOHCTPYKLMIO BXOAHOW uMneaaHc Bubposo3byauTtens AOIKEeH
ObITb MHOTO MEHbLLE BXOAHOTO UMMNEAAHCA UCTILITYEMON KOHCTPYKLMKM B TOYKE BO3GYXAEHUS.

5.3 Ocob6eHHOCTH BUOPOBO3GYyaAuTEneN pasHbIiX TMNOB

5.3.1 dnexTrpoauHaMn4eckuin BUGpoBO3GyauTens

AnekTpoauHamuyeckuii BUOpoBo3OyauTenL npeacrasnaer cobol yCTPOWCTBO ANns BO3OY»AEHUA kone-
6aHui1, B KOTOPOM UCMOSIb30BAH 3NEKTPOANHAMUYECKUI NPUHLMN NpeoBpa3oBaHNsA 3NEKTPUIECKON SHEPTUK B
MEXaHUYECKYI0, OCHOBaHHbI Ha 3dppekTe CUNoBOro BO3AENCTBUA NOCTOAHHOTO MArHUTHOrO NOJISA Ha NPOBO-
JHUK C NnepeMeHHbIMW TOKOM. B BONbLUIMHCTBE KOHCTPYKUMIA 3NEKTPOANHAMUYECKOTO BO3OYAMTENS NPOBOAHNK
C TOKOM BBbIMOSHAETCS B BUAE KaTyLUKW, PACNOMOXXEHHOW B KONbLEBOM 3a30pe MarHMTONpoBOAa, NOAMAarHu-
YMBAHME KOTOPOrO OCYLLECTBASIETCA C NOMOLLbIO OBMOTKU C NOCTOSAHHLIM TOKOM MIU NMOCTOSIHHOTO MarHuTa.

YcnoBusi paboTbl aNEKTPOAUHAMUYECKOTO BO3BYAUTENSA TaKOBbI, YTO CO3AaBaeMast UM BbIHYXXAAIOLLAA
cuna nponopuuoHarnbHa TOKy BO30yXaeHusA. 3TO CBOWCTBO 3neKTpoaAMHAMUYECKOro BUOpOBO3byaMTENs no-
3BonsieT 3chcheKTUBHO UCMONbL30BATb €10 B CAMOM LUMPOKOM ANANa3oHe UCMbITAHUNA.

[pyrMm BaXkHbiM JOCTOMHCTBOM BUOPOBO3BYAMTENA AAHHOTO TMNA ABMSIETCA €ro LUMPOKOMOMOCHOCTb
(ao 15000 INy) M BO3MOXHOCTb OTHOCUTENBHO NPOCTOr0 COrnNAacoBaHUA INEKTPUYECKOTO CONPOTUBIIEHUSA C Bbl-
XOAHbIM CONPOTUBIIEHUEM YCUNUTENSA MOLLHOCTU B paboyeM Anana3oHe 4acToT.

B 6onbLUMHCTBE MOAENEN 3NEKTpoANHAMUYECKX BUOpOBO3OYAUTENEN MArHUTONPOBO/ XECTKO 3aKpe-
MnneH B KOPMyce, a KaTyLUKa C XXeCTKO COeAUHEHHbIM C HEl BUOPOCTONOM YCTAHOBIIEHA B KOPMYCE G MOMOLLbIO
HEPaBHOXECTKUX YNPYrux arieMeHToB (MemOpaH).

OCHOBHblE NapameTpbl TUMOBOMO psAa dNeKTpoauMHaMU4eckux BUOPOBO3OyaMTENen npuBEAEHbl B
rOCT P UCO 10813-1.

YcTaHoBKa M KpenneHue anekTpoauHamudeckux Bubposo3byauteneit onpeaensiorcs Lenbio U ycno-
BMSAMM UCNbITAHMIA. OBbIMHO Takue BUGPOBO3OYAUTENN HE MOTYT BbIAEPXMBATL 3HAYUTENbHBLIE CTaTn4eckne
Harpy3ku, nosTomMy npu Heo6xoAMMOCTM €O3AaTh B XOA4€ UCMbITaHui Oonblume cratudeckue aedopmauuu
KOHCTPYKLMM NMPUMEHSIIOT CrieuparbHble pasrpyxaiowue ycTpoucTBa n yCTAHOBOYHYIO apMarypy.
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5.3.2 OneKkTpoMarHUTHbLIN BUGpPOBO3OYaAUTEsNb

SneKkTpoMarHUTHbIN BMOPOBO3OyaMTENL NpeacTaBnsaer cobon yCTPOWCTBO Ana BO3OyaeHns koneba-
HWI UCnbITyeMoro obbekTa, B KOTOPOM UCMONb30BaH 3MEKTPOMarHUTHbIA NPUHLUMN Npeobpa3oBaHusi anek-
TPUYECKOW IHEPTUN B MEXAHUYECKYIO, OCHOBAHHbIN Ha 3peKkTe CUNOBOro BO3AENCTBUS NEPEMEHHOIO NoNA
Ha heppomarHuTHble Tena. BeiHy)aaLwasa cuna n3amMeHaeTcst NponopLMOHanbHO KBaApaTy Cunbl Toka B 00-
MOTKe BO30OyaeHus. ina nuHeapu3auum npoLecca MarHMTHbIN NOTOK B MarHUTONpoBoae BUOpoBo3byauTens
nonsipu3yoT, HanpuMep, NOCPeACTBOM MOCTOSIHHOTO MarHWTHOrO nonsi. KOHCTPYKTUBHO 3neKTpOMarHuTHbIE
BUBPOBO3OYAUTENMN UMEIOT OAHOTAKTHOE UMK ABYXTaKTHOE (AndepeHLmanbLHOe) UCNonHeHne. [ByXTakTHOe
UCMOMHEHNe No3BonsieT 406UTbCst 6onee HM3KOro 3HaYEHUs1 KOShULMEHTA rAPMOHUYECKUX UCKAXKEHWIA.

Mpu NOAroTOBKE K UCMbITAHUAM, KaK NPaBUo, NPUXOANTCHA MPUHUMATL BO BHUMAHUE MOCTOSIHHbIE CO-
CTaBnsALIME CUIbI AMEKTPOMArHUTHOTO B3aUMOZENCTBUS, a Takke Maccy skops BUOpoBo3byauTens, ocobeH-
HO Korga o6bekTaMu UCTbITaHWI SBMSIOTCA NEerkue u/unu ynpyrue KOHCTpYKUMK. B aTnx cnyvasix npumeHsoT
pasrpy304Hble YCTPOWCTBA U 3NeMEHTbl KOMMEHCaLUMN OTPULATESNIbHOM XECTKOCTU, 06YCIOBMNEHHON NOCTOSAH-
HbIMWU COCTaBMNSAOLLMMMN ANIEKTPOMATHUTHBIX CUI.

K OCHOBHbIM AOCTOWHCTBaM 3MEKTPOMarHUTHbIX BUOPOBO3OYyaUTENEN OTHOCATCH UX MOBbILUEHHAS 3-
(HEKTUBHOCTL U HAJEXHOCTb, @ K HEAOCTaTKaM — 3HaYUTENbHbIE HEMUHENHbIE UCKAXKEHUS U OTPaHUYEHHBIN
pabounn ananasoH.

5.3.3 MNbe3oanekTpuyeckuit BUGPOBO3OYAUTENDL

Mbe3oanekTpuyeckuit BUGpoBo3ByanTENb NpeacTaBnsieT cobon yCTPONCTBO Ana BO30yxaeHus koneba-
HUI UCMbITYEMOTO 06bEKTa C UCNOMb30BaHMEM NpuHUMNa gedopmMaymm (M3MeHeHNs pa3MepoB) Mbe303NEKTPu-
YeCKWUX 3NEeMEHTOB NPU BO3AENCTBUM HA HUX 3NEKTPUYECKOTo Nons. B HanpaBneHun CunoBbIX NMUHUI NepemMeH-
HOTO 3NEeKTPMYECKOro noss Takne aedopmalyum MOryT JOCTUIaTb ThICSYHbIX AONEN pa3MepoB Nbe303neMeHTa.

OCOBEHHOCTbLIO MbEe303NEKTPUYECKUX BUOPOBO3OYAUTENEN SBNSIETCA BO3ZMOXHOCTL 00EeCneyYeHuns KuHe-
MaTUYECKOTO BO3OYXKAEHUSA TSXKENbBIX U CIIOXKHBIX MEXaHUYECKNX KOHCTPYKLIMIA B LUIMPOKOW NONOCE 4acToT (40
15 k). K apyrum npeumyLLecTBaM OTHOCUTCA CNOCOBHOCTL paboTaTh NPU BLICOKMX CTAaTUYECKMX Harpy3kax
(1o 2000 kr/cm?), oBecneymBas NPy 3TOM BLICOKOHANPaBrieHHOe BO3byx/eHne. HenoctaTku nbe3oanekTpuye-
CKOro Bo36GyauTens CBs3aHbl C TEXHUYECKMMU CIOXHOCTAMM CO3AaHUsa yCUnuTens, CrnocoBbHoro achekTUBHO
nepeaaBarb LUMPOKOMOMOCHbBI CUTHAM HA NbE303NEKTPUHECKOE UCMONMHUTENBHOE YCTPOICTRO.

5.3.4 NMbe3oMarHMTHbIN BUGPOBO3GYAUTESb

PaboTta nbesomarHUTHOrO BMBPOBO3OYyAMTENA OCHOBaHa Ha 3dekTe MarHUTOCTPUKLMK, 3aKro4ato-
wemcsa B gepopmanmm (M3amMeHeHnn pasmepoB) hbeppoMarHUTHbIX MaTtepuarnos Npyu BO3AENCTBUN HA HUX Mar-
HWTHOrO Mons.

Moao6HO Mbe30aneKkTPUYeckoMy BUOPOBO3OYAUTENIO, MarHUTOCTPUKLMOHHbIM BUOGPOBO3OYyaANTENb CMO-
CcoBeH OCYLLECTBNATL KMHEMATUYECKOE LUMPOKOMONOCHOE BO30YaeHue (B auanasoHe Ao 1 kl'L) CNoXHbIX U
TSDKEbIX KOHCTPYKUMIA. Kpome TOro, OH 10NycKaeT UCMNONb30BaHUE OTHOCUTENbHO AeLUEBbIX yCunuTenein MoLL-
HocTW. HepgoctaTtkom MarHUTOCTPUKLMOHHOTO BUBPOBO3BYAMTENS ABNSETCS BbICOKOE 3HepronoTpebneHue.

5.3.56 'mgpaBnuueckuit BUGpoOBO3GYaUTENb

Mapasnuyecknii BUOpOBO3ByaMTENDL NpeacTaBnsieT coboi YCTPOWCTBO, B KOTOPOM BO3OYXaeHUe Korne-
GaHuii ucneiryeMmoro obbekra obecneunBaeTca 3a CHET NynbCcauuii AaBNeHUs XUAKOCTU B TMAPABINYECKOM
UCMOMHUTENbHOM MexaHu3Me, yrnpaBrnsieMbiM CepBOKanaHoMm.

OCHOBHbIMM JOCTOMHCTBAMM TMAPaBINYECKUX BUOPOBO3OYauTENEi ABNSIIOTCS:

- BbICOKMI YPOBEHb CO34aBaeMbIX nepemMeLyeHnin (4o 200 Mm) 1 BbIHYXaawoLwwmx cun (o 10 mH);

- Manblil ypOBEHb NonepeYHbix kornebanuii padoyvero opraHa (BMOpocTona);

- bonbluag gonyctumas cratuyeckasi Harpy3ska (40 HECKOMbKUX TOHH);

- NPOCTOTa U HAZEXXHOCTb KOHCTPYKLIMK.

K HegocTaTkam rmapaBnmyecknx BubpoBo3byanTteneil MOXHO OTHECTU:

- NOBbILUEHHBIA YPOBEHb HENMMHENMHbIX UCKAXKEHUI B HU3KOYACTOTHOM obnactu (ao 15 %);

- OTHOCUTENBLHO Y3KWUIN YaCTOTHLIN AMana3soH, He NPEBbILALWLMIA, Kak npasuno, 200 'y,

TexHuyeckne napamMeTrpbl TUNWYHBLIX  TMAPaBNMYECKMX BUOpPOBO3OyAUTENEN NpUBEdEHbI B
FOCT P NCO 10813-1.

5.3.6 MexaHuuyeckuin BUOpoBO3OyauTesnb

MexaHuyeckuii BUGpoBo30yauTens npeacrasnseT coboi yCTPOMCTBO, NpeobpasytoLlee MexaHUu4eCcKyto
3Hepruto npueoaa. Mo npuHUMNy AencTBUA MexaHndeckue BubpoBo3byanTenu aensatca Ha BUGpoBo3byanTe-
1N C NPUHYANTENBbHLIM KUHEMaTUYECKUM U LEHTPOBEXHBIM BO3OYxaeHnemM Bubpauum. OCHOBHbLIMW JOCTOUH-
cTBaMy MexaHU4eckux BUOpoBo3ByaAUTENEN SIBMSAIOTCA:

- BbICOKas 9)PEKTUBHOCTD;

- NPOCTOTa U HAAEXKHOCTb KOHCTPYKLIMK.
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K OCHOBHbIM HeagoCTaTKkaM MexaHu4eckux BuGpoBo30yauTEnein OTHOCATCA:

- OrpaHMYeHHbIi paboymnin gnanasoH 4acToT (06bi4HO OT 5 0 100 IMu);

- NOBbILLEHHbIV YPOBEHb HEMUHENHBIX NCKaXKEHWUI;

- OTCYTCTBME BO3MOXHOCTW BO30Y>XAEHWSA NONMUrapMOHUYECKOW BUBpaLmu.

TexHUYECKNE XapaKTEPUCTUKN MeEXaHUYECKMX BUOpoBo3OyauTenei npueegeHsl B FOCT P NCO 10813-1.

5.3.7 YaapHuk

TUNUYHBIA yAapHUK MOTIOTKOBOIO TUMNA COCTOUT M3 KECTKOW MAacChbl, K KOTOPOW C OAHON CTOPOHbLI MOXET
ObITb NPUKPENSIEH AATYMK CUIbI, @ C APYrON — ynpyras Hacaaka. Bo3amMOoxHbl BapuaHTbl, KOraa AaTtyuk CUnbl
OTCYTCTBYET, @ Ha ThbiNbHbI TOPeL MacChbl NMPUKPENIIEH AaTuuk yCKOpeHus. Ecnm 0CHOBHas macca yaapHuka
konebneTca Kak >XeCTkoe Teno, TO BbIXOAHOW CUrHan akcenepomeTpa Oyaet nponopuMoHaneH cune, npuno-
JKEHHOW K UCMbITYEMOMY OOBEKTY.

YnapHuk oBecneynBaeT nepeaady Ha UCTLITYEMbI 06bekT yonnusa ao 10° H B gnanasone yacror ot
2 po 10000 My. Ovana3oH 4acToT yaapHOro BO3GYXOEHUS MOXHO PerynupoBaTh C MOMOLLbIO Hacagok no
MOCT NCO 7626-5.

Ons ucnbiTaHUsi KPYNHbIX OOLEKTOB MOXET UCMONb30BaTLCA YAAPHUK B BUAE B0SbLLOK Macckl nMbo noa-
BELUEHHON Ha Tpocax, Nn6o cBoOOAHO NagaloLein BepTUKanbHO BHUS.

6 PekomeHaaumm no BbIGOPY

6.1 OOLWMe NonoxeHns

Boi6op ucnbiTatenbHOro 060pyaoBaHusa onpeaensercs, B NEPByI0 04epeab, ero (PyHKUMOHANbHLIMM BO3-
MOXHOCTSIMU U NPAKTUMHOCTBIO NPUMEHEHUS B KOHKPETHLIX YCIMOBUSAX UCMIbITAHUIA, BKIIOYas TpeboBaHus K pas-
mepam, YCroBMsIM YCTAHOBKM, AOCTYNY K TOMKaM BO30OyxaeHus u np. Kpome Ttoro, o6opyaoBaHue AOMmKHO obe-
cneuntb Tpebyemylo TOYHOCTb OLEHKM YacTOTHOW XapakTePUCTUMKM UCMLITYEMOr0 00bekTa. OTO 03HAYaET, UTo
OHO A0MmkHO obnaaark CnocoBHOCTLIO BOCMPOM3BOAUTL BUOpALIMIO AOCTAaTOMHOTO YPOBHS B Npeaenax ycraHoB-
NEHHbIX AOMNYCKOB (MO HaNpaBneHuo Bo30YXaEeHUs, NO YACTOTHOMY COCTaBY) B AMANA30HE YACTOT UCTILITAHUN.

MuHMMansHO HEOBXOAUMbIN YPOBEHb BO3OYXAEHUS ONpeAensieTcs, B CBOIO ovepesb, (poHOBOI BUOGpa-
LUMEN UCNbITYEMON KOHCTPYKLMKU U LyMamMKu B U3MepuTenbLHOI uenu. Bo3byxxagaemas Bubpaumsa AomkHa 3Ha-
YUTEenbHO MnpeBbIlaTbh (POHOBYIO BUOPALIMIO B KAXKAOW TOHMKE U3MEPEHUN Ha KaXKAOoW 4acToTe UCMbLITAHUM, a
3MEKTPUYECKUIA CUTHAN C AaTtymka BUOpaumm AOIMKEH 3HAYUTENbHO NPEBLILLATL YPOBEHb COBCTBEHHBIX MOMEX
U3MEPUTENBHOFO KaHana.

Ecnu BuGpoBo36GyauTens cnocobeH pa3BuBaTh NOCTOAHHYIO CUAY BO BCEM AMAnNasoHe 4acToT ucnbiTa-
HUK, TO Tpebyeman cuna Oyaer 3aBUCETb OT MEXaHMYECKOro uMmneaaHca Z(f) Bo3oy>xaaeMon KOHCTPYKLUU U
MUHUMAaNbLHO HeobxoaumMon ckopocTu v(f) B AManasoHe 4acToT ucnbiTaHum [cm. chopmyny (1)].

6.2 NMpoueaypa BbibOpa

6.2.1 OnpeaensatotT M3aMepuTenbHyio 3agady (MCMNbITYEMbI 0OLEKT, Kakue YacTOTHbIE XapaKTEPUCTUKU U
B KAKOM AMana3oHe 4acToT AOMKHbI ObiTb MONyYeHbI).

6.2.2 CobupaloT gaHHble 06 0ObLEKTE UCNIbITAHUIA U YCIOBUSIX NPOBEAESHUA UCMILITAHUI, BKINIOYAsA:

- TUN UCNLITYEMOro 06bekTa (pamMmHasi KOHCTPYKLIUS, MalLMHa, BUGPOU3oNaTop, hyHaaMEHT U T. 4.);

- pasMepbl U MacCy UCMbLITYEMOTO 00LEKTA;

- YCNOBUA UCNbITAHWI (NoneBble unu B nabopaTtopuu, A0CTYN K To4Kam BO36YXAEeHUs 1 usmepeHus Bubpa-
LMK, BO3MOXHbIE CNOCO6LI yCTaHOBKM BUOPOBO3OYAMTENS U €ro COrnacoBaHuA ¢ CNbITYeMbIM 00LEKTOM U T. A1.);

- ypoBeHb (POHOBOV BUOpaLMK.

6.2.3 OueHuBAIOT M YCTAHABNUBAIOT OTPAHMYEHUS] HA Takue (PaKTOpbl, KAK HANPABIEHHOCTb BO30YX-
AeHuA, nonepeyHble konebdaHus, KOahOULMEHT UCKAKEHUI U T. M., KOTOPbIE MOrYT NOBMUATL HA pesynbrart
MCNbITaHUN.

MpumeyaHune — BnusHMe HEKOTOPLIX (haKTOPOB MOXHO YMEHLLUUTL 3@ CHET NOBTOPHBIX U3MEPEHUiA ¢ nocne-
Ayowum ycpegHeHneM. Hanpumep, ecrim B TEXHUYECKUX YCIOBUSIX YCTAHOBIIEHO, YTO YAapbl MOSIOTKOM MO KOHCTPYKLUK
HaHOCAT HECKOMNbKO pas3, TO 3TUM MOXHO JOOUTLCA HanpaBrieHHOCTM BO3OyXAeHWs B npefenax +5° oT 3afjaHHOro Ha-
npasneHus. Mpu cobnoaeHUN Takoro orpaHMYeHNs BHOCUMas AiaHHbIM (hakTopOM NOrpeLLHOCTb B pe3ynkTaT U3MepeHUs
MOAYNA MexaHW4YecKoro uMnegaHca He npesbicuT 1 %.

6.2.4 3HasA ypoBeHb (pOHOBOM BMOpaLuK, paccYMTLIBAIOT MUHUMAanNbHO HEOOXOAMMbBIE CpeaHekBajpa-
TUYHBIE 3HAYEHUS YCKOPEHUS 8o min(f, CKOPOCTU V.o . () Mnn nepemelleHus s f), koTopbie aon-

ms, min(
»eH Bynet obecneunTb BbIGpaHHbIM BUBpoBO3OYyaUTENbD.
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MpumeyaHue 1— OB6bl4HO BUGpaLus, cosaaBaeman BubpoBosbyautenem, JOMKHa B NATb — AeCATb pa3s
npesbiWaTh PoHOBYI0 BUGpaLnIo BO BCEM iUaNa3oHe YacToT UCNbITaHUA.

MpumeyaHune 2— Ecnu yckopeHne doHoBoi BUBpaL paBHOMEPHO pacnpefeneHo BO BCEM finanasoHe
4acToT UCMbITaHWiA, TO MUHUMArTLHO HEOGXOANMBIE CPEAHEKBAAPATUYHDBIE 3HAUEHUS CKOPOCTH Vo min(f) U Nepemelyerns

Vims, min(f) AOCTUTHYT CBOEro MakcMyMa Ha HUXHE# rpaHuue 3Toro guanasona.
MpumeyaHue 3—Boicokuii ypoBeHb yckopeHus hoHoBoM BUGpaLumn, paBHOMEPHO pacrnpefeneHHoii no Bcemy
AnanasoHy 4acToT UCMbITaHWUIA, He MO3BOMNAET UCNONb3oBaTb BUOPOBO3GYAUTENN, HE CNOCOOHLIE CO3faTh 3HAUNTENbHBIX

nepeMeLLeHUin Ha HU3KNUX YacToTax (Hanpumep, Nbe303NEKTPUYECKOro TMna).

6.2.5 C nomoLpbio hM3UYECKOr0 MOAENUPOBAHUSA, UCNBITAHUIA HA NPOTOTUNAX, CIPABOYHbIX AAHHbLIX U
T. N. NONYYAIOT NpeaBapUTENbHYIO PyOYyI0 OLEHKY MEXaHUYECKOro umneaaHca Z(f) KOHCTPYKLMM B AuanasoHe
4acToT ucnbiTaHui. PekomeHaavmmu no nony4veHuto oueHkn Z(f) Ana KOHCTPYKLUMI HEKOTOPbLIX BUAIOB Npuseae-
Hbl B NPUIIOXEHUM A.

6.2.6 OueHnuBaloT BUOPALMOHHYIO cuny Frms, min(f) no chopmyne

Frms, min(n = Vims, min(t)z(nv 1
€ Vs min(d — MMHUManNbLHOE CpPeAHEKBAAPAaTUYHOE 3HAYeHWe CKOPOCTH, KOTOPYIO AOMKeH oGecneunTb

BUOpOBO3OyaAUTENDb HA YacToTe BO3OyXaeHus f.
Z(f) — MexaHU4EeCKUit MNEeaHC UCTNbITYEMOW KOHCTPYKLUMKU, BXOAHOW MM NEPEXOAHLIN B 3aBUCUMOCTU
OT LEenen UCnbiTaHum;
f— yvacrora Bo30y>xaeHus1.

Haxogar yactory Bo3OyxaeHus Fraxe
Fmax = Frms, min(fmax)'
Ecnu ans Bo30yaeHus KOHCTPYKLUKM OAHOBPEMEHHO UCNONb3YIOT HECKONbKO BUGPOBO3ByauTenei, Tor-

Aa B COBOKYMHOCTU OHM JOMKHbI PA3BUTb TY K& CUAY F o nin(f, uTo paccumtana no copmyne (1), T. e.

Ha KkoTopon F,

ms. min{) BOCTUTAET CBOETO Makcumyma F, T. €.

max’

N
2 Fnz,rms,min (f) ) 2

n=1
rAe F2, rms. min () — CUNa, passuaemasi N-m BUGPOBO3GYAUTENEM;
N — yncno npumeHsieMbix BUGpoOBO3GyauTene.

6.2.7 Bbibupatotr BUGpoB0o36yaUTEND, YAOBNETBOPSAIOLMIA TpebOBaHUAM:

1) K yCNOBMSIM UCTBITAHUIA U XapakTepucTukam subposo3dyautens no 6.2.1—6.2.3;

2) K napameTpam BO30YXaeHUA:

- BUGPaLMOHHOI cune F,, Ha vacToTe fo.,, u cune Fo nin(f) BO BCeM AnanasoHe 4actor UCTbITaHNi,

- MUHUMATbHO HEOGXOAMMbIM CPEAHEKBAAPATUYHBLIM 3HAYEHUAM YCKOPEHUA ane min(f), ckopocTu
Vims, min(f) ¥ NepeMeLenust S;pe min(.

Mpumepsbl BbIGOpa BUOGPOBO3OYAUTENS B Pa3NMUYHBIX U3MEPUTENbHDLIX 3aa4ax NPUBEAEHbI B NPUMOXE-
Huu B.

6.2.8 Bolbupaiot npeobpasoBartens Bubpaumm.

Mpeobpa3oBatens BUOpaUMuM M yCTPOINCTBA COrNAacoBaHWUA BbIOUPAIOT U3 NPEANONOXKEHUA, YTO JNeK-
Tpuyeckoe HanpsbkeHue Ha Bbixoge npeobpasosarensi Ug min» COOTBETCTBYIOLLIEE MMHUMASIbHO HE00X0ANMON
CKOPOCTN V;ro in(f) B NATL — 1€CATL Pa3 NPEBLICUT BHYTPEHHNE LLUYMbI U3MepUTenbHOW uenu U,. Mpu 3a-
AaHHOM 3HaueHun U, .. koacpchuumeHT npeobpasosaHua S(f) npeobpasosarens MOXET BbITb paccuuTaH no

¢dopmyne ?

Frms,min (f) =

S = Ug min(f)/ Vrms, min(f)' (3)
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MpunoxeHue A
(cnpaBoyHoe)

anGHM)KEHHaﬂ OLIEHKa MeXaHUYeCKUX UMMNeaaHCOB AN 06 beKkToB HeKOTOpPbLIX BUAOB

A.1 O6wue 3ameyaHus

B HacTosLeM npunoXeHun npuBegeHbl rpacduku ornbarowux Ans MEXaHUHECKUX MMNEeAaHCcoB TUNNYHBLIX 06bEKTOB
HeKoTOpbIX BUAOB. OTU rpadpuky MOCTPOEHLI HA OCHOBE aHarM3a pe3ynsTaToB MHOrOMUCNEHHLIX UCTIBITaHUA (cM. [1]) Tak,
yTo6bI KpUBas ornbatoLLei nexara Bhllle pearbHbIX YaCTOTHBIX XapaKTepPUCTUK 0OBLEKTOB JaHHOTO BUAA C HEKOTOPLIM 3a-
nacom. Takum o6pasom, Bug orubatoLeil oTrmyaeTcs oT Buja TMNUYHOW YaCTOTHOIN XapaKTepucTuku Tem He MeHee, Takas
ornbatowjan NO3BONSET NONYYUTb HEKOTOPYIO OLEHKY Z(f) cBepXy.

B pasaene A.2 paccmatpuBatotcsi orubaiolyme Ans BXOAHLIX U NEPEXOAHBIX MEXaHUYECKUX UMnefaHcoB BUGpo-
nsonatopos. B pasgenax A.3, A.4 n A5 paccMaTpuBaloTCA TOINbKO BXOAHBbIE Me€XaHu4eckue umnegaHchl Ans MalluH 1
MaLUWHHBIX arperaTtoB, aMOpPTU3NPOBaHHLIX paM 1 PyHAaMEHTOB COOTBETCTBEHHO.

MpumeuyaHue 1—TlocaMoii KOHCTPYKLMK n3onsTop obnagaeT ACHO onpefeneHHbIMU ToYKaMu BXofia U Bbl-
xofa (BXOAHLIM U BEIXOAHBLIM hriaHLi@aMm), KOTOpbIM COOTBETCTBYET HEKOTOPAs NepexofHasn YacToTHaA XapakTepucTuka. B
TO BPEMS KaK AN APYrMX KOHCTPYKLWIA BXOAHAS W BbIXOAHAs TOYKU 3apaHee HEN3BECTHbI U AOMKHbI ObiTb onpeaeneHsl B
COOTBETCTBYIOLLMX TEXHNYECKUX YCIIOBUSIX.

MoBeaeHne ncnbITyeMbiX 06beKTOB ByeT pa3HbIM B pasHbIX AuanasoHax 4acToT McnbiTaHuid. B oBnacTn HUXHUX
YacToT BUA 3aBUCMMOCTM BXOAHOIO U NEepeXofHOro MexXaHU4eCckMx UMMNeaaHcoB OT YacToThl f onpeAensaeTca TeM, Kakue
cunbl NpeobnagatoT B MeEXaHMYECKO cucTeMe: ynpyrie unu MHepuuoHHele. B nepeoM cnyyae umnegaHc 6yaeT cnagatb
o6paTHO NpONoOpLMOHarnbHO YacToTe, T. €. N0 3aKoHy 1/f, 1 UMeTb MaKCUMyM Ha HWXHeW rpaHuLe AuanasoHa YacToT Uc-
nblTaHWin. puMepamMn Takux MexaHU4eCcKMX CUCTEM SABNSALOTCA BUGpousonsaTopsbl (CM. pasgen A.2), aMopTU3MpoBaHHbLIe
pambl (cM. pasgen A.4) u doyHAaMeHThl (cM. pasgen A.5). B criyyae e XeCcTKO YCTaHOBIIEHHbIX MaLlWH, BO3byXaeMbiX
Yepes Ux nanbl Ny oLy paMHyo KOHCTpYKLMIO (cM. pasgen A.3), umneaaHc Z(f) 6yaet Bo3pactaTb NponopLUoHansHO
YyacrtoTe f.

Ha cpefHux YacToTax KOHCTPYKUMSA BEAET cebA Kak MHOroMaccoBas MexaHU4ecKkas cuctema ¢ ynpyrumm U gemn-
dupyrowummn caoinicteamu. Npu 3TOM Ha rpaduke BXOAHOMO MexaHU4Yeckoro uMneaaHca 6yayT HabnogaTeCa BnaguHb
W MUKW, CBA3AHHbIE, KaK NpaBumno, ¢ co6CTBEHHBIMU KonebaHUAMU MeXaHUYECKON CUCTEMbI B LIENOM U OTAENbHLIX ee
aneMeHToB. BnaguHam GyayT COOTBETCTBOBATbL PE30OHAHCHI CUCTEMbI, @ NUKaM — aHTupesoHaHchl. [MocnegHue GyayT
onpeaensTe MakcuMarnksHoe 3Ha4eHne MexaHnu4eckoro uMnegaHca Z(f) B gaHHoii obnacTu 4YacTor.

HaneHenWwmnia pocT YacToTkl NPUBOAUT K TOMY, YTO BXOAHOW UMNEAAHC CTAHOBUTCS 3aBUCUMbIM OT BOSTHOBLIX CBOICTB
KOHCTPYKLMK B TOUKe BO3BYKzeHUs. AMNnuTyaa konebanuii GyaeT 3aBUceTb OT reOMETPUYECKUX XapaKTepUCTUK U YNpyrux
CBOICTB (MoZynemn ynpyrocTn) afieMeHTa KOHCTPYKUWUKN, HENOCPeACTBEHHO COeANHEHHOrO ¢ BUOBpoBo3byauTenem. ObbIMHO
B Crydae MalUMH U MalUWHHBIX arperaToB Ha YNPYrux onopax Uiu XecTkuxX nanax TakuM SNeMeHTOM KOHCTpyKuun byaet
ornopHasa MeTannu4ecKkas nnacTuHa.

MpumeyaHue —Ha rpadukax B pasgenax A.2—A.5 obnactu 4acToT ¢ pasHbIM AUHAMUYECKUM NOBEAEHUEM
obbekTa pasgeneHsl Mexay coboit YacToTaMu nepexoaa.

Ha npakTuke npu UcneITaHMAX MaLllMH U MaLLWHHBIX arperatoB AOCTATOYHO CIIOXHO 06ecneunTb rpaHuyHble YCno-
BWS AN USMEPEeHUniA MMNefaHca XoNocToro Xo4a, No3BonsoLWux chopMrMpoBaTh NOrHy0 MaTpuLy MMMeAaHcoB 06bekTa
no FOCT UCO 7626-1. MNosTomy B paspene A.3 paccMmaTpuBatoTcsl UMnegaHckl cBobogHo konebntowjerocs o6bekTa, T. €.
UMMeAaHChl KOPOTKOrO 3aMblKaHUS.

A.2 Bubpousonstopbi

MakcuManbHble 3HaueHUs BXOAHBIX Zyq (Z55) U MEPEXOAHbIX Zy5 (Z51) MEXaHWYeCcKuX uMneaaHcos BUGpousonsaTo-
POB, HarpyXeHHbIX Maccoi m (cM. pUcyHoK A.1) MOryT BbiTb OLIEHeHbI C UCMOML30BaHUEM TpachuKka, N306paKeHHOro Ha
pucyHke A.2.

Mpwn 3agaHHoi cTaTuyeckoit xecTkocT C n3oNATopa B HanpasneHnn Bo3byxaeHns coGCTBEHHas YacToTa ero Ko-
neGaHuit fy MOXeT GbITh paccuuTaHa no opmyre (A.1).

b= oy A1
0= (A1)

Toraa YacToTy nepexofa f, (CM. PUCYHOK A.2) MOXHO onpeaenuTs na Tabnuubl A.1.
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AMMiAAmmmhiilnthny

1 — malumHa (Harpyxatowan Macca); 2 — BubpousonaTop
MpnmeyaHne —m—Macca Harpysku, NpuxoasLLencsa Ha oguH BuGpounsonaTop.

PucyHok A1 — BubpounsonaTop, HarpyXXeHHbliA Maccoi MalLuHbI

Z, Hc/mi

Ty

o

——— — oruGaiowan BXOAHLIX UMNeAaHcoB Zyq (Zxo);
— ombaiowan nepexoaHbIX MNeAaHcoB Zys (Zp4)

MpnumedaHune — Ornbatowwan cnagaeT no sakoHy 1,5C/2rf BNNoTk 10 YacToThl nepexofa f (cM. Tabnuuy A.1).

PucyHok A.2 — OrubatoLume BXOAHLIX U NepexogHbIX MMnegaHcoB BUBpousonsaTopa

Ta6nuuya A1 — CooTHOLeEHWE Mexay cOBCTBEHHOMN YacToTol koneGaHuiA n YacToToit nepexofa (CM. pUCYHOK A.1)
Harpy>xeHHoro nsonstopa

fo T4 Or2p05 Or5p06 Ot 7 a0 11 Oor12p8017 Ot 18 no 30 Bonee 30
fo TU 163 250 315 630 800 1000

A.3 MawwmHblI U MeXaHU3Mbl

A.3.1 O6LKne nonoxeHus
Mpadmk TuNUYHO ornbatoLLet BXoLHOro MMNeAaHca KOPOTKOro 3aMblKaHWUs OfWHOYHOW MaLlWHbI (CM. pUCyHOK A.3)
WKW MallMHHOro arperara B norapugpmuyeckoM macitabe no obeum ocsim npuBeeH Ha puUcyHKke A4,

OueHka cBepxy MexaHW4ecKUX UMMNedaHcoB (CM. PUCYHOK A.4) AnA pasnuyHbIX AUana3oHOB YacToT MOXET ObiTb
nony4eHa no cpopmynam (A.2)—(A.4):

Z,(f) = 2nfm, (A2)
(k)
z,="11 A3
25 (A3)
Z,(f)=2,3n*fE\[Ep (A.4)

rae f—yacToTa;
m — Macca MallVHbl UK MalLMHHOTO arperaTa;
h — TorLMHa onopHoiA NNacTUHLI B TOUKe BO3OYXAEHUS;
E — mogynb FOHra onopHoi nnacTuHbl
p — NMNOTHOCTb Marepuara onopHoOi NracTuHbI
T — KO3 PULMEHT NOTePb MaTepuarna nriacTuHbI.
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\

H o
N =
» bpl o lpl
F F

F — BbIHYXAatoWas cuna, /b — ANWHa Kopnyca MalWnHbI, hb — TonwjuHa Kopnyca MalwuHbl; 1, — paauyc kopnyca MallUUHbI,

Ip/ — AnNWHa nanbl MalUWHbI, hpI—TOJ'ILL|MHa nanbl MaWWHbI, bp/— LIKWPUHa nanbl MaWWHBI
PucyHok A.3 — CxemaTtunyeckoe M3obpaxeHUe MalLUHbI
222, H-c/ma Z2
n
'
A R
I 1\
l’ ‘\
22 ” \‘
/ \
l, !
Z
z, 3
Zy

PucyHok A.4 — TunuyHas orubatoLas BXOAHLIX UMNEAAHCOB MaLLWHBI

Mpachuk Z4(f) naobpaxeH Ha pucyHke A.4 B BUAe OoTpe3ka NpsAMOi NUHUK, coeanHsitoero Toukn Z,(f1) n Z,(f,), a Z,
npeacraenser cobon 3HaueHne ornbaroleil Ha YacToTe aHTUpe3oHaHca f;. 3Ha4eHNa 4YacToT nepexoaa f; u f, 3aBncAT ot
BUAA MalLUHBLI M MecTa Bo30OyxaeHus (cm. A.3.2 n A.3.4).

Mpume4daHune — C HeKOTOPOU CTENEHBIO MAEaNNU3aLnUn MOXHO CHUTATL, YTO AHTUPE3OHAHCY BXOAHOMN 4acToT-
HOI XapaKTepUCTUKN COOTBETCTBYIOT pe30HaHCHblE KoneGaHWA COOTBETCTBYIOLWErO aNEeMeHTa MeXaHU4YeCKOW CUCTEMBI,
npuyeM NuK aHTUpe3oHaHca GyaeT TeM Bhllle, YeM MeHblUe NOTepb 3HEprun Npu Bo3GyxXaeHun atux koneGanni. Muk Z,
aHTMpe3oHaHca COOTBETCTBYET TaK Ha3biBaeMOoii KONbLEeBON YacToTe f; 060M04KU MaLUNHBI.

A.3.2 OguHOUHbIE MaLIUHbI
A.3.2.1 Bo3byxgaeHue kopnyca MexaHuama
B aTtom cnyuae YacToTel nepexoaa f; u f, MOryT 6biTb paccuuTaHbl No hopMynam:
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0,2h, |E
f = zb\/:; (A5)
Iy p

f——0’03F (A6)
2" hy \p '

rae hy, r, — TOnWMHa n paguyc kopryca (0605104K1) MalLUHBI COOTBETCTBEHHO (CM. PUCYHOK A.3).

A.3.2.2 Bo3byxaeHue narnel MaLlyHbl

B sTom crniyyae YacToTa aHTUpe3oHaHca f; MoxeT GbiThb paccuuTaHa no opmyne (A.5), a Apyryto YacToTy nepexofa
f, onpegensitoT no dpopmyne (A.7).

h / |E
f,=0,65-2 = (A7)
bpl p
roe hp,—TonLLWIHa nnacTuHbl Nansl (cM. pUCyHoK A.3);
by — WNpUHa NNacTUHbI Nankl, T. €. PaccTosHMe OT BHYTPEHHEro, 3aKpernneHHoro Kpasi NNacTuHL 40 BHELLHEro, CBO-

6ofHOro Kpas (CM. pUcyHok A.3).

A.3.3 MaluMHHbIe arperaThbl

A.3.3.1 Bo3byxzgeHue Yepes kopnyc MaLLnHbl

B stom cnyyae f; = min{f,,, f,}, rae f,, onpeaensior no coopmyne (A.5), a f, = 40 'y, YacToTy nepexona onpenensioT
no gopmyne (A.6).

A.3.3.2 Bo3byxzaeHue Yepes pamy arperata

B atom cnyyae f; = 40 'y, a YacToTy £, onpefenstoT no gopmMyne (A.7), B KOTOPYO NOACTABAAIOT NapamMeTpLl nna-
CTWHBI pambl arperata.

A.4 AMopTU3NpOBaHHbIe paMbl

MakcMyMbl BXOAHBIX UMMNEfaHCOB HarpyXeHHoW AeMndnpoBaHHON pambl (CM. pUCYHOK A.5) MOryT BbITb OLEHEHbI
€ nomoLLbto rpadmka B norapudmMmyeckom maclutabe no obenm ocAMm, rMokazaHHOro Ha pucyHke A.6.

OrubaroLlas UMNe[aHcoB COCTOUT U3 YeTbipeX OTPE3KOB MPAMBIX NIMHUIA, KOTOPLIE COOTBETCTBYHOT YETLIPEM AWa-
nasoHaM YacToT, MPOHYMepOoBaHHbLIM faTUHCKUMK Ludpamm oT | o IV (cM. pucyHok A.6). OLEHKN cBepxy Z,(,')(f), Z,(," Hn
Z}',V)(f) BXOJHOro uMnefaHca Ana gnanasoHos 4acToT |, Il u [V cooTBeTcTBEHHO MOMYT BbITh paccyuTaHbl No opmynam:

C

z0 = 2

fr ( ) znfv (A8)
ZM(f)=2nfM, (A.9)

Z{M(r) = 46 v JErorr (A10)

rae f —vacToTa;
C — obLan cTaTudeckas JKeCTKOCTb U3ONATOPOB;
M — cyMMapHas Macca pambl Ui MaLLMHL;
hy, — TOMLMHA ONOPHOI MNTACTUHBI pamb;
E; — moaynb lOra Matepuana pamsi,
ps — NNOTHOCTb MaTepuasna pambi.

Npsmele nunnn ZO() n Z§Y(f) nepecekatotes B Touke, coOTBETCTBYIOWEI COBCTBEHHON YacToTe fy, @ NpsiMast NIMHUS
Z{W(f), npepcTaensioLasi coboi OLeHKy CBepxy UMMeaaHca B AuanasoHe yactot lll, coeguHsieT Ha pucyHke A6 Toukn 1
n 2, rae Touka 1 cootsetctByet Z{N(f,), a Touka 2 cootBetctByet Z{V)(f,). YacToThl nepexopa fy, f; 1 f, MoryT 6biTb pac-
cuUTaHbl No popmynam:

1 |C

“2n\M

EqJs
f,=0,6- —mrear ]
, o ’ML” , (A12)
f2:1,2h% ’5 (A.13)
I \ Psr

rae o — GespasMepHblil KOIPUUNEHT, 3aBUCALLMIA OT OTHOLUEHUS MEeXAY ANWHOW pambl Lg 1 ee WMpuHOW By, Kak
rnokasaHo Ha puUcyHke A.7;
Jg — MOMEHT UHEpPLN CeveHUs pamel BAONb ocK Y [cM. pucyHok A.5 a)];
I — cpepHee paccTosiHue Mexay pebpamu XecTkoCTH pambl [cM. pUCYHOK A5 b)].

fo (A11)

10
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1— mawwuHa; 2 — pama; 3 — wnsonatop; Lfr— gnuHa pambl; Bfr— wupuHa pambl; Ifr— paccTtosHne mexay pebpamu XecTKocTu;
hfr — TonwmHa nnacTuHbl pambl

PucyHok A.5 — CxemaTtnyeckoe M3006paxeHne Harpy>eHHOW pambl
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PucyHok A.7 — 3aBUCUMOCTb KO3 MPULUEHTa ¢ OT COOTHOLLEHUSI pa3MepoB pambl

B OKpecTHOCTU 4acToThl aHTUpesoHaHca f; (NpubnusutensHo mexay 0,7f; n 1,3f;) ornbatoLan NeXuT Bbilwe Kpu-
BOW, onpeaerneHHo# popmynamu (A.9) u (A.10) u gocTUraeT NUKOBOrO 3HAYEHNA Zs, o (CM. PUCYHOK A.B), KOTOPOE MOXET
6bITb OLieHeHo no opmyne

2nf,M
Zgrmax = Zrmax(f) = 0 115 - (A.14)

BxoHOW MMNefaHC HeHarpyXeHHON cBO6OAHO MOABELIEHHON paMbl Takke MOXET BbiTb OLEHEH C MOMOLLBIO Oru-
GatoLyeid, nokasaHHOR Ha pucyHke A.6, ofHako B 3TOM cnydvae cobcTBeHHas yacTtoTa fy Gyaet Huxe 1 U, nosTomy Ha
rpaduke ByaeT oTCyTCTBOBATb NEPBbIA yHaCTOK KPUBOMA, COOTBETCTBYIOWWIA AUana3oHy YacToT |.

A.5 dyHaamMeHTHasA NnuTa MalnHbI

MakcnmarnbHO BO3MOXHbIE 3HaYEHWUS BXOAHBIX MMMEAAHCOB CTanbHOW (PyHAAMEHTHOW NAUTLI, PacnonoXeHHOM
MEXY XKeCTKO YCTaHOBNEHHON MaLLMHOW U TSKENLIM HENOABKHLIM (OYHAAMEHTOM 34aHUSA WK TPAHCNOPTHOIO CpeacTBa
(cM. p1CYHOKA.8), MOXHO OLIeHUTb C NOMOLLbIO rpadrka B orapudgmundeckom maclutabe no o6emm ocsim, M306paxeHHoro
Ha pucyHke A.9.

OrnbatoLLyto BXOAHbLIX UMNeaaHcoB Z(f) Ha YacToTax Bbille 50 'Ly MOXHO OnpeAenuTs No gopmyre

’%46 h?\[Ep, f<f

46 2 JEp, f>f

z(f)=

(A.15)

roe f —4acToTa,
h —TonuwuHa byHAaMEHTHOR NNWUTLI;
E — mMogynb OHra matepvana nnuTel;
p — NNOTHOCTb MaTtepuana nnuTel;
fy —uJacToTa nepexofa, KOTOPYK MOXHO paccuuTaTh Mo NpUbnmkeHHoil hopmyne

f2 :1,2%\@ (A16)

rae / — cpefHee paccTosiHue Mexay pebpamu XecTKoCTW yHAaMeHTHOW NUTE [CM. pUCYHOK A.8 b)].

12
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1— mMawmHa; 2 — dpyHAaMeHTHas MmTa; 3 — Tskesbiid hyHAAMEHT; 4 — pebpo XecTKOCTH;
/ — paccTosH/e Mexay peGpammn XecTKOCTY; h — TonwmHa (oyHAAMEHTHOW MThI

PucyHOk A.8 — CxemaTtnyeckoe N306paxeHne HarpyXeHHoi yHAaMeHTHOW NauTbI

PucyHok A.9 — TunuuHas ormbarowias BXoAHbIX UMNEAAHCOB (DYHAAMEHTHOW NAUTbI

13
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MpunoxeHue b
(cnpaBouHoe)

Mpumepbl BbIOOpaA UcnbITaTeNIbHOro 000pyaoBaHUA

B.1 UcnbiTaHus pamMHOI KOHCTpPYKLUU

B.1.1 O6wue cBegeHus

MenelTaHua Ans onpefeneHns pe3oHaHCHBIX XapaKTepUCTUK OMOPHON KOHCTPYKLMK (paMbl) CyA0BOMO ABWXUTENS
NPOBOASAT B HATYPHbLIX YCIOBUSAX C LieMblo OTCTPONKN PE30HAHCHOMN YacToThbl KOHCTPYKLMW OT YacToT, BO30y4aeMelX cygo-
BbIM 06opyaoBaHueM B AnanasoHe ot 20 go 200 My, BbiHyxaatoLLyto cuiy NpuknagbiBatoT B 3afaHHbIX TOYKaX KOHCTPYK-
LWK1 B pa3HbiX HanpasneHusx Bo3byxaeHus. Kak aTo 4acTo MMeeT MeCTO B YCIOBUAX HaTYPHbLIX UCTILITAHUSX, 4OCTYN K
TOYKaM BO3OYXIEeHUS 3aTPyaHEH.

B.1.2 OcobeHHOCTH O6bEKTa UCNbITAHW I

McenbiTyeMas KOHCTPYKLUUS UMeeT criefyioLine XapakTepuCcTUKK:

- Macca pambl, Mg, = 17000 kr;

- oBLan cTaTudeckas XecTKOCTb U30NATOPOB pambl, Cp = 1,76 - 108 H/m;

- TONWMHa pyHAaMEHTHOR nnuTsl, g = 0,04 M,

- CpefHee paccTosiHe Mexay pebGpamm xecTkocTw, /g, = 0,6 M;

- MOMEHT UHepLnK ce1YeHns paMbl BLOMb OCU ee MakcuMarnbHoro pasmepa, Ly, Jg= 1,31 - 1072 m4;

- Mogynb lOHra MaTepuana pamsl, £, = 2,11 - 10" Hiw?;

- LUnpuHa paMbl, B, = 1,95 m;

- LnuHa pamel, Ly, =10 M,

- MNOTHOCTbL MaTepiana pamsl p = 7,85 - 103 kr/m3.

MN3BecTHO Takxke, YTO doHOBas Bm6pa|.w|;| cTayuoHapHa u paBHOMepHO pacnpeperneHa B Anana3oHe 4acToT OT
20 po 200 'y co cpegHekBagpaTM4HbIM 3Ha4eHeM yckopeHus a, = 0,03 M/c2.

B.1.3 Bbi6op Bu6poBo36yautens

B.1.3.1 QnanasoH YacToT

[nana3oH 4acToT UCMNBITaHUIA He OYeHb LUMPOK U MOXET ObITh 0becneyeH Bcemu Tunamu BubpoBo3byauTteneid, pac-
CMOTPEHHBIMU B pasgerne 5.

B.1.3.2 ConpspKeHUue ¢ UCMbITYEMOI KOHCTPYKLMEN

YcnoBuA WCMbITaHUIA UCKNIoYaloT npuMeHeHne BuMOpoBo3byauTeneid MexaHW4eckoro U rMapaBnUHeckoro TWUMoB
BCrneacTaune ux 6omnbLUMX pa3MepoB, a Takke CroXHOCTEN BLICTPOro CoeAUHEHUA UCNOSNHUTENBHOTO YCTPOWUCTBA C MCMbl-
TYyeMOWN KOHCTpYKLWel, 0coBeHHO B YCNIOBWSAX OrpaHN4eHHOro NpOoCTpaHCTBa.

B.1.3.3 TpeboBaHuA Kk co3gaBaeMoMy nNepemMeLleHnto

MNpn cpefHekBagpaTUHHOM 3HaYeHun yckoperus a, = 0,03 M/c2 oHOBOI BUBpaLM B Uana3oHe YacToT oT 20
f0 200 'y n paspelleHun no yactote Af = 1 Iy ypoBeHb (CpefHEKBaApaTUYHoe 3HaYeHne) Kaxaoid cnekTpansHoi co-
cTaBnsAoLLeit oHOBON BMEpaLmMm cocTasuT 2,24 - 1074 M/c2, UToBbl NpeBbIcuTL YpoBeHL DOHOBOW BUBPALIMM Ha HUKHEN
rpaHuue fuanasoHa YacToT B AecsTb pas, He0BXOAMMO PasBUTk YCKopeHUe a,, = 0,02236 m/c2. 3To COOTBETCTBYET Nepe-
MelLLeHWIo okono 1,4 MKM, YTO UCKIOMaeT NMpuMeHeHne BMBpoBo3ByauTENel Nbe30srekTpUYeckoro Tuna, Ans KoTopbiX
YpOBEHb CO3[jaBaeMoro nepemMeLlieHus, Kak npasuno, Huxe. KpoMe Toro, ans aekTBHON paboThl Nbe30anekTpuye-
cKoro BUbpoBo3byauTens TpebyeTcs XKeCTKUiA ynop, YTo Takke TPYAHO peanu3oBaTh B YCIOBUAX HAaTYPHLIX UCMBITaHWA.

B.1.3.4 TpeboBaHusA K BeIHYXgatoLLel cune

Kak cnegyet us B.1.3.3, BubpoBo3byautens fosmkeH obecnevmeaTts yCckopeHue a,,, = 0,02236 m/c2 Bo BCeM Ana-
nasoHe 4acToT ucneiTaHui. Mo dopmynam (A.11)—(A.13) pasgena A.4 MoryT GbITb onpefeneHbl YacToTkl Nepexoa:

- — \/7—162 My,

Eqd
f,=0,6 0 [~ =210 Ty (e o = 2,76, CM. PUCYHOK A.7);
fr
f,=12- hff Er _ 690 ry.
fr Prr

lMockonkKy BepXHASA rpaHnLa fhanasoHa yactoT ucnbitaHui (200 My) npesbillaet 0,71, STOT Anana3oH BKoYaeT
B cebs obnacTb aHTUpe3oHaHca, rAe BXOLHOW UMMNefaHC MOXET LOCTUraTh NMKOBOMO 3HaYeHUS Zg max (CM. pUCYHOK A.B).
MoacTasnas YacToTy aHTUpe3oHaHca fy B chopmyny (A.14), nonyyaem
_2nfiM 2w-210-17 000
frmax =015 0,15

H - c/m.
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Takum o6pasom, BeibpaHHLIN BUOpOBO3OYAMTENL AOMmKeH obnaaaTtk cnocobHOCTLIO NPOU3BOAUTL CUMY

1 2m-210-17 000
2n-200 0.15

Fax = 0,02236 - =2660,84 =~ 2661 H.

B.1.3.5 3akntoueHune

TpebyeMble cunbl MOryT pa3BuBaTb BUGpOBO36YAUTENN 3MeKTPOAMHAMUYECKOTO U NMbe30MarHUTHOro Tunos. Ux npu-
MeHeHMWe No3BosIsieT 6e3 3aTpyaHEeHUIA MPOBECTU NOJTOTOBKY K UCTILITAHNAM W UX BbINOMHEHME.

Ecnu ypoBeHb MOMeX B U3MepUTENbHOM KaHare coctaensaet 10 MkB, To curHan Ha BbIxofie akcenepomeTpa JorkeH
npesbiwatb 0,1 MB. C yueToMm Tpe6oBaHus K BUGpOBO3OYAUTENIO CO3AaBaTh yCKOpeHUe ap,. = 0,02236 M/c2, koappuum-
€HT npeobpa3oBaHmnsi akcenepomeTpa oMmkeH ObiTb HEe MeHbLUe

S(f) = 0,1/0,02236 = 4,47 = 4,5 MB - c2/m.

B.2 AcnbiTaHUA pe3MHO-MeTannM4yecKoi onopsbl

Bb.2.1 O6wwue ceseaeHunnA

UcnbiTaHns npoBoaAT B yCNnoBusix nabopatopun Ansi onpefeneHns BXOAHOrO U NepexofgHoro MexaHn4ecknx nMne-
ZaHCOB XOIOCTOro XoAa pe3MHOMETaNnIM4Yeckoro aMmopTuaaropa B AuanasoHe 4actot oT 5 go 2000 'y oagHUM U3 METOA 0B,
paccmoTpeHHbIX B [1], [2] unu [4]. Bo3byxaeHne nogaroT Ha BXOAHOW hniaHel aMopTu3aropa. YckopeHue subpaumu na-
MePpSIIOT Ha BXOAHOM U BLIXOAHOM (hnaHLax.

B.2.2 Oco6eHHOCTH O6BbEKTa UCTIbITAHNIA

UcnbiTyeMasi KOHCTPYKUUS U U3MepUTenbHas Lienb MMEIOT crefyioLne XapakTepucTUKA:

- cTaTUYecKas XecTkocTb (NMpeABapuTenbHas oleHka), C =5 - 108 Him;

- ANEKTPUYECKUIA WYM B KaHane uamepeHus gocturaet 10 mkB;

- KoachchnLmMeHT Npeobpa3oBatus akcenepomeTpa, S=1- 1073 MB - ¢2/m.

Takke M3BECTHO, YTO pPe3UHOMETAINIMYECKUIA U3ONSTOP COXPAHSIET NINHEHHOEe NoBeAEHNe B LUIMPOKOM AWana3oHe
amnnnTyg, U ero AMHaMudeckue cBoiicTBa cnabo 3aBUCAT OT NPUNOXEHHOW Harpyskn. GoHoByto BUBpaLuio B yCroBUsX
nabopaTopHbIX UCTILITAHNIA MOXHO CUMTaTb NpeHebpexuMo Manoik. OTo No3BONSAET NPOBOAUTL UCNbITaHUSA 6e3 NpeaBapu-
TeNbHOro CTaTU4ecKoro HarpyxeHus, Bo3byxaasa Bubpavuio oTHOCUTENBHO HU3KOro ypoBHA. OfgHako nabopaTtopHble nc-
MbIT&HUS, KaK NPaBuUmo, HanaratwT XeCcTkne orpaHu4eHmns Ha kornebaHna B HanpasneHum, Nonepe4yHoM ocu Bo3BYXAEeHUs.

B.2.3 Bbi6op BuGpoBo3Gyautens

B.2.3.1 [Inana3oH yactoT

Bo3byxgeHue B 3ajaHHOM A1ana3oHe 4acToT MOXeT BbiTb 06ecneyeHo aneKTpPoANHAMUYECKUM UMW NbEe303NEKTPU-
Yeckum BUOPOBO3OYAUTENEM, @ TaKXKe C MOMOLLIO U3MEPUTENBHOrO MOoTKa.

B.2.3.2 JJononHuTenbHLIe orpaHu4eHuns

N3MepuTenbHEIA MONOTOK HE YA 0BNETBOPSET XKECTKUM TpeboBaHUAM K HarnpaBieHHOCTU U MECTY NPUIMOXEHUS BO3-
BYXAEHUS, YTO UCKITHOYAET ero U3 fanbHenLLlero paccMOTPEHUS.

B.2.3.3 TpeboBaHusa k BeIHYXAatoLwei cune

OueHka Tpebyemol cunbl MOXET OblTb MONMy4YeHa M3 YCKOPEHUS Ha BXOAE W3MEPUTENbHOI Lenu, KoTopoe
JOMKHO MpeBblllaTh WyM B LenW B fecATb pas. MNpu 3agaHHOM koadpdUUMEHTe npeobpas3oBaHWs aKkcenepomerpa
S=1-10"3 MB - ¢2/m, BbIXOAHOII CUrHaN aKkceriepoMeTpa formKeH cocTaensaTe 0,1 MB, UTO COOTBETCTBYET BXOAHOMY
yckopermio 0,1 m/c2. 3To, B CBOI oYepeab, COOTBETCTBYET NepeMellieHnto okono 10~4 M Ha HWKHelt rpaHuLe AnanasoHa
4acToT UenbiTaHnit (5 ). Mpu 3agaHHol cTaTUdecKoi xecTkocTn C = 5 - 108 H/M Ans cosgaHus Takoro nepemeLleHus
notpebyetca cuna okono 500 H.

B.2.3.4 3akntoveHune

Mcnbimanna moryT BbiTe BEIMOMHEHE! C MPUMEHEHUEM CliefyHoLLEero UcnbiTaTensHoro 06opyaoBaHus:

- anekTpoAMHaMmuyeckoro Bubposo3byautens, cnocobHoro passueath cuny 500 H, ¢ msArkoit MeMBpaHoii, nogeeLum-
BaeMoro Ha yrpyrom rogsece Haf UCMbITyemblM U30NATOPOM. Takoil NoABEC NO3BOMUT KOHTPONMPOBAaTL NONepeYHLIe 1
KpyTunbHble KonebaHnsa NogBUXHOro arieMeHTa BUGpon3onsaTopa B 3agaHHOM LUMPOKOM JuanasoHe YacToT;

- Nbe303neKTpuyeckoro BUGpPoBo3byanTENS, NOMELLEHHOro NOCNE[0BATENBHO C UCTIBITYEMBIM U3ONATOPOM MEXay
[BYMS HEMOABWXHBEIMW OrpaHW4MBatoMmM NOBEPXHOCTAMM.
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