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BBegeHue

Hanbonee pacnpocTpaHeHHbIM METOOO0M U3MEPEHNA BMOPaLMN KOHCTPYKUNN UK
Tena S sBNSeTCH TOT, B KOTOPOM UCMONb3yeTca AaTymk Bubpauun 7' .

[aTynkn, NnpuMeHsaemMble B CUCTEMAx KOHTpons BuOpauuun, GbiBalOT OBYX TUMNOB:
KOHTaKTHOro U 6eCKOHTAKTHOro. [aTtynmkn 6eCKOHTaKTHOro Tuna Asfisi U3MepPEeHUst OTKIMKa
KOHCTPYKUMM (Hanbonee 4acTto BCTpevalrLmMecs - BUXPETOKOBbIE U ONTUYECKME) NoMe-
LalT B HENOCPEACTBEHHOM BN30CTN OT 3TOM KOHCTPYKUMW. JaTyMKM KOHTaKTHOro Tuna
(Hanbonee pacnpocCTpaHeHHblE — NbE303NEKTPUYECKME U NbE3OPE3NCTUBHBLIE aKCenepo-
MEeTpbl, AaTyMKM BUOpaALUN MHEPLIMOHHOIO TUNa) yCcTaHaBNUBaKOT B HEMNOCPEACTBEHHOM
MeXaHW4YeCKOM KOHTaKTe C KOHCTpyKuMeWn. Hactoswmn ctaHgapT pacnpocTpaHAeTca Ha
akcenepomeTpbl KOHTAKTHOro Tuna obuwiero HadHavyeHust. OcobeHHOCTb0 NPUMEHEHNS B-
KMX akcenepoMeTpoB SABMSETCA TO, YTO MEeXaHUYeckasi CBA3b MeXAy akcenepomMeTpoM U
NCMNbITYEMOWN KOHCTPYKLUMEN MOXET OKa3aTb CYLEeCTBEHHOE BNUSHME HA OTKIMK KOHCTPK-
LMW, Ha BbIXOOHOM CUrHasé akcenepomeTpa UnNu Ha TO U Apyroe BMmecTe. Hacrtoawumn
CTaHOapT akueHTMpyeT BHMMaHMe Ha bakTopax, KoTopble cregyeT NpuHMMaThb B pacyet
npu Bblibope cnocoba KpenneHnsa akcenepomeTpa K KOHCTPYKLMN.

B HacTosiwem cTtaHaapTe pacCcMOTPEHbl akcenepoMeTpbl, KOTOpble COeOMHEHbI C
NOBEPXHOCTLID BUOPUPYIOLLLEN KOHCTPYKUMM MOCPEACTBOM MEXaHMYECKOro KpenneHus
(c™m. pucyHok 1).

HaTtunk obecneymBaeT nepegayvy MHMpoOpMauuK, coaepallencss B aNeKTPUYECKOM

curHane u, KOTOpbIN AiBNsieTcA crieactevemM konebanum v, camoro gatyuka. NHdgopma-
Lns Xe, KOTopas Hy>XHa nonb3oBaTernto, - 3T0 BUbpaumsa v, B HEKOTOPOW TOYKE KOHCTPYK-

umm S'.

aﬂeKTpVIquKVIVI CurHan u, FIpOVI3BOLI,VIMbIl7’I OJaT4ynKoM, OTJIM4aeTCA OT TOro, KOTo-
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pblin umen Bbl MecTo, ecnu Bbl akcenepomMeTp 1 B caMOM Jerne U3Mepsn Bmbpaumio v, .

OT0 00BbACHAETCH HenAeanbHOCTbIO Nepefayn ABMKEHUS OT S K YyBCTBUTESNIbHOMY 3rie-
MeHTY akcenepomeTpa 7 .

MpuynHON OTNMYMIA MOryT ObITb Takke HecoBnageHne OCu YyBCTBUTESbHOCTU Od-
4yuKa C HarnpasJieHMEM N3MepeHnn, neopmauma OCHOBaHUSA JaTynka, BNUSHUE TeMnef-
TYpbl, MOMEHTA 3aTSKKN U NepemeLLeHnin kabens.

OT KOHKPETHOro BMAa MEXaHNYECKOro KpenneHns 3aBUCUT YacTOTHbLIN AnanasoH, B
KOTOPOM aMniUTyAHO-4aCcTOTHas M (pa3oBO-4aCTOTHAs XapaKTEPUCTUKM AaTymka OyayT

HaxoauTbCs B Npeaenax 3agaHHoro gonycka.
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rOCYOAPCTBEHHbIA CTAHOAPT POCCUNCKOU ®EOEPALIUU

Bubpauumsa n ypap

MexaHunuyeckoe KpenneHue akcenepomMeTpoB

Mechanical vibration and shock. Mechanical mounting of accelerometers

JaTta BBegeHus 2000-07-01

1 O6nacTb NnpuMeHeHus

HacTtosawmn ctangapT ycTaHaBNMBAET XapaKTEPUCTUKN KpPenneHus akcenepoma-
pOB, KOTOPblE AOIMKEH yKa3biBaTb M3roTOBUTESb, a Takke AaeT pekoMeHAauun nosnb30m-
Ten No YCTaHOBKE aKCerepoMeTpoB.

Hactosawmn ctangapT pacnpocTpaHsAeTcsl TONbKO Ha TakMe cnocobbl KpenneHus,
KoTopble obecneuvnBaloT YCTAaHOBKY aKceriepomMeTpa HenocpeacTBEHHO Ha MOBEPXHOCTU
BUOPMpPYIOLLEN KOHCTPYKLUWUK, KaK 9TO CXeMaTU4eCKkn n3obpaxxeHo Ha pucyHke 1.

CtaHgapT He pacnpoCTpaHseTcs Ha AaTyuMKu OPYrUX TUMOB, B YACTHOCTM AaT4MKK

OTHOCUTENbHOW BUOpaumn.

PucyHok 1 — CxemaTtu4yHoe nsobpaxeHue yCTaHOBKM aKkcenepomeTpa

UspaHue ochuumansHoe
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2 HopmaTuBHbIE CCbISIKU

B HacTosilem cTaHgapTe MCNonb30BaHbl CChINKM Ha crneaylolime ctaHaapThl:

FOCT 24346-80 Bubpauus. TepMmuHbl 1 onpegenenuns

FOCT UCO 2954-97 Bubpauus malumH ¢ BO3BPATHO-NMOCTYNaTeNbHbIM M BpaLa-
TenbHbIM ABMKeHMEM. TpeboBaHWsA K cpeacTBaM U3MEPEHUN

FOCT NCO 8042-99 Bubpauus n ygap. JaTynmkm MHEPUUMOHHOIO TMnNa AN uamepe-

HUS BUOpauun 1 ygapa. YctaHaBnMBaeMble XxapakTepuUCTUKM

3 OnpepeneHus

B HacTosdwem ctangapte npumeHsitoT TepmuHbl no FOCT 24346

4 XapakTepuUCTUKMK, YKa3dbliBaeMble N3roToOBUTESIEM aKcenepomeTpoB

M3rotoBuTenb AOMKEH YKasbiBaTb Creaylolme cBeaeHus:

a) XapaKTepUCTUKN NMOBEPXHOCTU, HA KOTOPYIO yCTaHaBMMBAIOT AAaTyuMK, B COOTBE-
CTBMWN C YCTPOMCTBOM KpENSIEHMSI akcenepoMeTpa, HanpumMmep Kracc YMcToTbl 06paboTkm
NOBEPXHOCTU; €€ NNOCKOCTHOCTb; Yros, Nog KOTOPbIM BbICBEPIMBAIOT OTBEPCTUE, N Hape-
3aemas pe3bba;

0) reomeTpuryeckne pasmepbl akcenepomMmeTpa, B TOM YnUChe:

- MONOXEHWe LeHTpa TAKECTN akcenepomeTpa B cbope,

- MONOXEHWe LeHTpa TSKECTU MHEPLIMOHHOM MacCChl akCenepomeTpa;

B) cnocob KpenneHns, NCnonb3yemMblin Npu kKannbposke;

r) peKOMeHOYEMbI U MakCMMarnbHbIi (T.€. TaKOW, YTO AMana3oH YacToT U3MepPEHUI
B paMKax 3aaHHON TOYHOCTN U3MEHSAETCS MeHee YeM Ha 2 %) MOMEHTbI 3aTSKKW;

A) JONyCTUMbIN AMana3oH TeMmnepaTyp;

€) XapaKTePUCTUKN MEXAHNYECKOM KOHCTPYKLUKM akcenepomeTpa, B TOM Yucne:

- obwasa macca,
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- Marepwuan oCHOBaHus,
- Hu3waga cobCTBEHHAs YacToTa He3aKpeneHHOro akcenepomeTpa,
- aMnNUTygHO-4YacTOTHas XapakKTepUCTUKa ONsl 3aJaHHbIX YCIOBUIA KPenmeHnsa c
onucaHMem obbekTa, Ha KOTOpPbI yCTaHaBMMBAKOT akcenepomMmeTp, T.e. ero Ma-
Cbl, paaMmepa 1 maTepuana, n3 KOTOporo OH U3roTOBJIEH,

- MakcumarnbHasi OTHOCUMTENbHAas YyBCTBUTENbHOCTb B MOMNEPEYHOM HanpaBfeHum
N YyacToTa, 415 KOTOPOW 3TO 3HAaYEHNe Nosy4YeHo;

) XapaKTepUCTUKN pasfnU4YHbIX YCTPOWUCTB KPEnmneHusi, KOTOpPbIMUA CHabXeH ake-
nepomeTp, B TOM YuUChE:

- OouameTp,

- pe3bba,

- marepwvan;

3) KPMBYKO aMMANTYQHO-YaCTOTHOW XapaKTEePUCTUKN akcerniepomeTpa Ans Tmna Kie-
NneHnsi, peKkoMeHayeMoro U3rotToBUTeNeM, N BNUSIHNE Ha Hee cneuumanbHbIX KPpenexXHbIX
YCTPOWCTB, NOCTaBMSIEMbIX U3rOTOBUTENEM, C NPUBEAEHNEM 3HAYEHUN, B YAaHOCTU:

- JKECTKOCTW B OCEBOM HanpaBfi€HUM C Y4ETOM COCTOSHUS KOHTaKTMPYIOLLIEN O-

BEPXHOCTM KOHCTPYKLUMN N NNIOTHOCTUN 3aTSXKKN akcenepoMeTpa;
- M3rMBHOM XXECTKOCTN B NOMNEPEYHOM HanpaBreHnn.
[pyrne xapaktepucTuku, yctaHaesnmBaemble usrotosutenem, — no FOCT NCO

8042.
5 BbIbop cnocoba kpenneHus
5.1 06wme hakTopbl, BNusLWwme Ha BbIGoOp

5.1.1 MpuHuUMunNbI
AkcenepomeTp bygeTt paboTaTb Haunydwmnm o6pasoM TOSNbKO MNPU BbINOSHEHUN

crneayLwmx NpUHLMNOB:
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a) akcenepomeTp OOSMKEH BOCMPOM3BOAUTb, HACKOSbKO 3TO BO3MOXHO, ABUMXEHME
NCNbITYEMOW KOHCTPYKLUN B MECTE YCTAHOBKU akCenepomeTpa;

0) ycTaHOBKa akcenepomeTpa LOSMKHA BNMATb Ha konebaHusi KOHCTPYKUUM B MUHA-
MaribHOM, HACKOMbKO 3TO BO3MOXHO, CTEMNEHM;

B) OTHOLLEHME CUrHana C BbIXO4a akcenepoMeTpa K BOCNPUHMMAEMbIM UM Kone@-
HUSIM HE JOIDKHO ObITb MCKaXeHO BNUsiHUEM COOCTBEHHOW pPEe30HAHCHOW 4YacToThl YCB-

HOBJ1IEHHOIO akceniepomMmeTpa.

5.1.2 YcnoBus

[Ona peanu3aumm ykasaHHbIX MNPUHUUNOB HEOOXOAMMO BbIMOMHUTL crneayolme
TpeboBaHus:

a) akcenepomeTp U ero KpenneHue OOMKHbI OblTb MakCUMarbHO XECTKUMU N TBED-
AbIMK, @ NOBEPXHOCTb KPEMNEHUS - MakCUMarbHO YNCTOMN;

6) camo KpenneHne OOMKHO BHOCUTb MUHMMArbHbIE UCKaXXEHUS B OBWKEHUE KH-
CTPYKUMW, NS Yero pekoMeHayeTCst MCNONb30BaHNE CUMMETPUYHbBIX KPeNnneHui;

B) Macca akcerniepomeTpa BMeCcTe C YCTPONCTBOM KpenneHus AofmkHa ObiTb Mana B
CpaBHEHUM C OMHAMUYECKOW MacCOM KOHCTPYKUMW (onpedeneHne cteneHyn mManocTu - no

FOCT UCO 2954).
5.2YacTtHble dakTOpbl, BNUAKLWMUe Ha BbIGOp

5.2.1 Pabouun guanasoH 4yacTtoTt

Pabouunin omana3oH 4acToT akcenepomeTpa OOMMKEH NnexXaTb MHOrO HUXe ero ped-
HaHCHOM YacToTbl. Ecnn nonb3oBaTtenb pykoBOACTBYETCA METOAOM KpensieHusi, npeaso-
YXEHHbIM M3roTOBUTENEM, TO B Crlydae HegeMndupoBaHHOIO akcenepomMeTpa (T.e. Takoro,

y KOToporo AobpoTHOCTbL pe3oHaHcHou kpmBon O npesbiwaeT 30 ab) pabota akcenepo-

MeTpa B AnanasoHe 4acToT, BEPXHASA rpaHuua kotoporo He npesbiwaeT 20 % ykasaHHOM

N3roToBuTesieM pe3OHaHCHOl7I 4YacCToTbl A4 YCTAHOBJIEHHOIO AaTyuKa, rapaHTUpPYeET, Kak

4
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npaBuo, YTO NOrPELUHOCTb B U3MEPEHMN OTKIMKA KOHCTPYKLMN He ByaeT npesblaTth He-
CKONbKMX NpoueHToB. NMpn HeobXxoaANMOCTM OLEHUTb NPUBAMKEHHOE 3HAYEeHME NOorpeLLHo-
CTWN, 3TO MOXHO caenaTb, UCNONb3ysl 3KBUBANEHTHYIO NPY>XWHHO-MACCOBYK MOENb C @-
AaHHbIM KO3 dMUMEHTOM AeMNdMpoBaHUS.

NMpumeyaHne — B cnyyae naMepeHus OOMHOYHLIX YAapHbIX UMMYbCOB OXMOaThb,
YTO NOrpeLHoCcTb ByaeT HaxoaAUTLCA B Npefenax HECKONbKUX MPOLEHTOB, MOXHO TOSbKO
B TOM Cnyyae, ecrnv 3HayeHne pe30oHaHCHOW 4acTOTbl YCTAHOBEHHOMO AaTyMka B OECATb

pa3s npeBbllaeT 3HadeHne, obpaTHOe ArMTENBHOCTM MMMYIbCa.

5.2.2 MoMEeHT 3aTsXKU
Mpn ycTaHOBKEe gaTyMKa Ha LUNWAbKY MOMEHT 3aTsXKK1 crnegyeT BblibmMpaTtb B COa-

BETCTBMM C PEKOMEHAALNAMN N3roTOBUTENS.
5.2.3 Kabenu

YKecTkne kabenu, B criydae 0CeBOro cCoeMHEHUsI C aKkCENepoMeTPOM, MOTyT Bbldl-
BaTb MOSIBIIEHME OONbLUMX MEXaHUYECKMX HanpshkeHun. YTobbl n3dexartb aToro, kabenu

HeobxoaMMO A0SMKHbIM 06pa3oM 3aduKcMpoBaThb (CM. UCYHOK 2).

Hedopmaumm kabensa n HapylLleHne LIeNOoCTU ero 3KpaHHOW 06OonoYkM MOryT nNm-
BECTM K BHECEHUIO 3HAYUTENbHbIX AONOSTHUTESNbHBLIX COCTaBMAOLWNX B CUrHan subpauumn n
ero HecTauuoHapHoOCTU. B cnyyae gaTtyvMkoB Nbe3oanekTpuyeckoro tuna csobogHo 6a1-

TawLmecs kabenm MoryT CNy>XuUTb NPUYNHON NOSIBNEHMST TPNBO3NeKTpueckoro addekTa.

5.3 OnpepeneHne pe3oHaHCHOW YacTOTbl YCTAaHOBJIEHHOIO AaT4MKa

YKenatenbHo, XOTS Ha NpakTUKe MHOr4a U TPYyAHOOCYLWECTBUMO, ONpeaensaTb Toi-
HOe 3Ha4eHMe Pe3OHaHCHOW 4acTOTbl akCenepomMeTpa, YCTaHOBIIEHHOIO Ha KOHCTPYKLUN.
3HaHne pe30oHaHCHOW YacTOTbl NO3BOMSET ObiTb YBEPEHHbLIM, YTO MEXAY HEK U aMana®-

HOM M3MepeHun BMOpauumn cywecTByeT HeobxoaumbIn MHTepBan. Huxke onncaHbl MeD-



FOCT P UCO 5348-99

Obl, KOTOPblE MOIyT ObITb UCNONb30BaHbl ANA HaX0oXAeHUs I'IpVI6J'Il/I3l/ITeJ'IbHOI'O 3Ha4YeHn4A

pe30HaHCHOW 4YacToThl.

-
/4

WA

4 4
a 0

a - oceBoe coeAnHeHne Kabensa 6 - paguanbHoOe coeAnMHeHMe Kabensa
1 - OTCYTCTBUE HaNpPsHKEHUS;
2 - BnbpupytoLLasi MOBEPXHOCTb;
3 - OTCYTCTBME HaMNpPSKEHUS;
4 - kabenb 3adMKCMpOBaH Ha BUOPUPYIOLLEN NOBEEXHOCTM
PucyHok 2 — Cnoco6bl chukcaumum kabens ans pasHbIX TUNOB €ro

coegnHeHus C akcenepomMmeTpom

5.3.1 MeTtoa BUOpaLMOHHOro BO30yxaeHus

[ns ucnbiTaHin pekoMeHAyeTCa MCMNOoSib30BaTh 3TANOHHbLIN CTanbHOW GMOK TOYHO
onpegeneHHon dopmMbl U pa3MepoB C OTWNNGOBAHHOMW MOBEPXHOCTLIO, Hanpumep 610k
n3 Hepxasetowen ctanun maccon 180 r. Bubpaumto yyactka NOBEPXHOCTU ITArIOHHOrO
©noka, Ha KOTOPOW PacnosioXKeH UCMNbITYEMbIN akcenepoMeTp, crieayeT U3MepsiTb TakKe C
NMOMOLLIbIO 3TANOHHOMO akcenepomMeTpa, PacnofioXXEHHOro B HeNocpeaCTBEHHOW 6M30CTun
OT UcnbITyemMoro. Pe3oHaHCcHasa YacTtoTa aTanioHHOro akcenepomeTpa gormkHa ObIThb Bbllle

YacToTbl NepBon M3rMbHOM Moabl Konebanun crtanbHoro 6noka. BblHyxgatowyko cuny

6
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BOCMPOU3BOAAT NOCPEACTBOM 3NeKTPoOANHAMMNYECKOro BubpocTteHaa. BnusHmue kayectBa
006paboTKM NOBEPXHOCTU KOHTaKTa akcernepomMeTpa U NMOBEPXHOCTU Bnoka MOXHO MPORe-
pUTb, BBOAS Mexay 6NnoKoM M UCMbITyeMbIM akCenepoMeTpoM TUMUYHbIE 0bpasubl Mae-
puanoB (cMm. pucyHok 3). lNpencraButenbHble KPUBbLIE YACTOTHOW XapaKTEPUCTUKU aK®@-
nepomMeTpa Ansa TUNUYHbIX CNOCOBOB KpensneHns akcenepomMeTpa nokasaHbl Ha PUCYHKax,

COOTBETCTBYIOLMX KOHKPETHBbIM cnocobam kpennenus (cm. 5.4).

1
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1 — akcenepomeTp; 2 — obpaseL, maTepmana NnoBepxHocTn; 3 — obpaboTaHHasa aTanoHHasd NOBEX-
HOCTb; 4 — 3TaNOHHLIN CTanbHOW 6II0K; 5 — 3TanNOHHbLIA akcenepoMeTp; 6 — MarHuTHoe none; 7 —

KaTyLlKka BO36yxaeHust

PucyHok 3 — CteHA ANA UcnbiTaHUM akcenepomeTpa
MeTopq onpeaeneHns pe3oHaHCHOM YacToTbl onucaH B [1], [2].
MpumeyaHne — [lpuBeOEHHbIE HA PUCYHKaX KPMBbIE SBMASOTCA TUNUYHBIMW OS5
COOTBETCTBYIOLMX CMOCODOOB KpenneHust 1 B 3HaYUMTENbHOW CTEMNEHU 3aBUCAT OT Nam-

METPOB, YKa3aHHbIX Ha PUCYHKaX.

5.3.2 MeTtoa yaapHoro Bo3oyxaeHus

YnapHoe B030yXOeHNEe MOXET OblTb peanv3oBaHO O4HMM M3 TPeEX MeToOoB: C ID-

7
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MOLLIbIO 6anNUCTUYECKOro MasiTHUKA, B pesynbtate cBO6O4HOro nageHusa unv nocpena-
BOM 0Obl4HOro mMonoTka. B nepBom criydae akcenepomMeTp yCTaHaBfMBalOT Ha HakoBasb-
HI0, NOABELLEHHYIO KaK MasiTHUK, B TO BPEMSA KaK gpyrasi Mmacca, NoABeLLleHHas aHanorm-
HbIM 06pa3om, HaHOCKT No Hewn yaap. [Npu ucneiTaHM NageHnemM akcenepomeTp ycTaHa-
nMBaKtT Ha Maccy, cBO60AHO NafatoLLyo BAOSMb BEPTUKANBbHbLIX HANpPaBsOWMX Ha Hak-
BasibHIO, B pe3ynbTaTe coygapeHns ¢ KOTOpon obpasyeTca yaapHbIn uMmnynsc. Kpennexve
akcenepomeTpa K Macce OO0MKHO ObiTb TakuUM Xe, Kak U K peanbHON NOBEPXHOCTU KOHJ-
pykumn. Ecnm HEBO3MOXHO A0OUTBCA TOYHOrO COOTBETCTBUS MEXAY XapaKTepucTUKamu
KOHCTPYKUMM MaLLMHbI, Ha KOTOPYI0 AO0SHKEH ObITb YCTAHOBMEH akCenepoMeTp, U Xapake-
PUCTUKaMMU MOSIOTKa WKW HaKoBarbHW, TO MOCNedHue, No KpanHem mepe, AOSKHbl ObiTb
caenaHbl U3 TOro XXe MaTepuana n UMeTb AOCTaTO4YHble pa3Mepbl, YTOObI ObiTb NO400OHI-
MW  KOHCTPYKLUMWN MaLUMHbI C TOYKM 3PEHUSA €€ XKEeCTKOCTU. Ecrnn cOBCTBEHHbIMU PE30OHa-
camu peanbHON KOHCTPYKLMW MaLUUHbI MOXHO NpeHebpeydb, MOXHO MCMOoNb30oBaTh MeToA
HaHEeCEeHUs1 MOSIOTKOM yAapa Mo KOHCTPYKUMM NOBNM3OCTU OT YCTAHOBIIEHHONO akcere-
pomeTpa.

Mpn cobniogeHnn HeobXoaANMbIX YCNOBUN BO3DY>XAEHUSA B BbIXOLHOM OTKIIMKE &-
cenepomeTpa Ha yaapHoe BosfencTeue Oyaet npucyTCcTBOBaTb HanoXeHHoe konebaHue

Ha YacToTe pe3oHaHca (CM. PUCYHOK 4).

)

Pe3oHaHCHbIe konebaHusa

YckopeHue

e =

Bpems

PucyHok 4 — OTKnuK akcenepomeTpa Ha yaap
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Utobbl ygapHbIi MMNyNbC UMEN ONUTENbHOCTb, AOCTATOMHYH ANnA HabnwogeHus
PEe30HaHCHbIX kornebaHun, HeobXxoaMMO COOTBETCTBYOWMM 06pa3oM nogodbpaTtb IHepruto
yOapHOro mmnynsca (Hanpumep BbICOTY, C KOTOPOW NagaeT Macca) U KeCTKOCTb Coym-
PSAIOLMXCS NOBEPXHOCTEN (Hanpumep cTanb UMK OCBMHLUOBaHHOE NokpbiTue). Cneayet
Takke obpallaTb BHMMaHME Ha TO, YTOObI B Npouecce yaapHbIX UcnbiTaHU Bo3Oyxxaarncsa
HU3LWKNIA pPEe30HaHC YCTaHOBMIEHHOrO AaTtyuka. Mcnonb3oBaHME COOTBETCTBYHOLMX Ya-
POMCTB. cregsuwero camonucua unu coTorpadupyroLlero yCTpoucTea, - NO3BoNseT ai-
peaenuTb YacToTy pe30oHaHCHbIX konebaHuin. OCoBeHHO NonesHbl 3T MeToabl, ECAN Y-
TOTa pe3oHaHca BbiCOKa.

[ononHNTENbHYO NHpOPMaUUIO O CTabUITbHOCTU KPEenfeHUs MOXXHO NONyYnTb, K-

nonb3ys NocrneaoBaTenibHOCTb YAAapPHbIX MMMYIIbCOB onpeaeneHHon opmbl.
5.4PekomeHpauum ansa KOHKPEeTHbIX CNOCO60B KpensneHus

5.4.1 OOwme nonoxeHus

[MoBEPXHOCTb, Ha KOTOPYI YCTaHaBNMBAaKT OaTyuK, AOSMKHA ObiTb NpoBepeHa Ha
rMagkocTb U Hanuymne 3arpsi3HEHUn KU, ecrm Heobxo4MMOo, NoABEPrHyTa LOMOMHUTENBHOMN
wnudoske. PacxoxaeHne mexay OCbi YyBCTBUTENBbHOCTU akcernepomeTpa U Hanpasre-
HUEM U3MEPEHUNIN AOITKHO BbITb CBEAEHO K MUHMMYMY, B MPOTUBHOM Crly4Yyae 3TO BbI30BET
nosiBfieHME MOrpeLLlHOCTU U3MEPEHUIA, aHaNoOrM4yHonm Ton, 4To obycrnoBneHa nonepeyHomn
YyBCTBUTENBLHOCTbIO akcenepometpa. OcobeHHo 6onbwmnmMn 3TU NorpewHocTn dyayT B
cnyyae, korga konebaHusa B nonepevyHoM HanpaBfieHUM 3HAYMTENbHO MPEBbILAT KoJe-
©aHna B HanpaBfieHNN OCU YyBCTBUTENBHOCTN.

[laHHbIEe O COCTOAHUN NOBEPXHOCTU N METOAEe YCTAaHOBKM Ha Hee faTyumka Heobxo-
AUMO YyKa3biBaTb B NPOTOKOSE NU3MEPEHUM.

MpuMeHeHne pekomMeHayeMbIX N3roTOBUTENEM CMOCODOB KpensieHnss 4aTYyMKoB [0-

3BONIAET NCNOJIb30BATb TY Vchpopmau,mo, KOTOPYIO nNpeactaBide€T U3rOTOBATESb.
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O630p kpuTepues, onpenensarowmx BbIBOP cnocoba KpenneHna u OCHOBAHHbLIX Ha

pesynbTatax npakTmyecknx paboT, gaH B Tabnuue 1.

Ta6nuua 1 — Kputepun, onpepensiowme BbIGOp MeToaa KpenneHus (Ha OCHoBe
NpakTUKK)
© 1
x ®© X g n 8 6 I
2 T o S 558 G I SE8
I (S = Forx o H3as
(O] I o @© © 2 0 I I o © o F
= S S G5 £ 500 8228
@ S c S 03 Q@ ors?
& 37 3 Sz¢ &g g8
Q - — = =J]
LLInunbka o o o o o
MeTtunuuaHo-
aKpunoBbIn ® ® ® ® O
Kneu
MyenuHeIn O O o [ )
BOCK
[1ByCTOpOH-
HSA Nunkas O o O @)
neHTa
YcTponcTeo
ObICTpOro O ® O O O
Kpennenus
BakyymHoe o [ ) [ ) o o
KpenneHve
Marunt O ® O O ®
y *
Py4yHon wyn O O O O O

* 3aBUCKT TOMBbKO OT PacCTOSHUS MEXAY PYKOW M TOUKOW, rae M3MepsoT Bubpawmio.
O603HaveHnsa: YOOBNETBOPEHME KpUTEPULO: ® — BbiCOKOe; © — cpegHee; O - HU3Koe.

5.4.2 KpenneHue Ha Wwnunbky "

5.4.2.1 [MoBepxHOCTb A0SMKHA ObITb YNCTOWM, NIIOCKON U POBHOW, YOOBMETRO-

psoLWen gonyckam, ycTaHoBneHHbIM uarotoBuTenem. Ocb pe3bbOBOro OoTBEPCTMS ANiS

Y Bee CchopMynNMpoBaHHbIE B HACTOSILLEM MyHKTe TpebOoBaHWA crnpaBeanuBbl Takke WM ONs1 KPENeHUs nocpeacTBoM
BUHTOBbLIX U OONTOBbLIX COEAMHEHWIA.
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LUNUINBKN A0MKHA OblTb NepneHanKysipHa K NOBEPXHOCTM KPenseHns (CM. pUCYHOK 5).

YacToTHasa xapakTepucTika 3aBUCUT OT: nepneHanKynapHOCTN YCTaHOBKM AaTYUKa;
NMIOCKOCTHOCTU M KadecTBa 06paboTkm noBepxHo-
cTy;

MOMEHTA 3aTSDKKU

MoMeHT 3aTsXKKn Nnpu UCNbITaHUAX:

M5: 1,8 H- m
M3: 0,6 H- m

, 8b
-
(=]

30

20

MacnsaHaa nneHka

|
. )
0 J/ i

\

T T \

01 0.2 0.5 1 2 S 1° 20 50 100
YacTtora, kl'y

OHOW CUrHam akcenepomeTpa

T
—
o

Bbixo

PucyHok 5 — TunnyHas 4yacTtoTHasa xapakTepucTuUKa akceriepomeTpa Ha

LWNUIbKe C MacnsiHOM NJIEHKOW B MeCTe KpenseHus

5.4.2.2 CnenyeTt pykoBOACTBOBaTbLCA pPEKOMeHZAAUUsasMN U3rotToBUTENSd B OF-
HOLUEHMM MOMEHTA 3aTsKKK, YTOObI NONYYUTb XKECTKOE KpensnieHne 6e3 noBpexaeHuss -

cenepomertpa.

5.4.2.3 TOHKMA cnon mMacna unu cMaskm Mexagy MOBEepPXHOCTAMU MOMOXET

obecneunTb XOpOLIJVIVI KOHTAKT U, KaK crieactBue, yBeJIM4NTb XXECTKOCTb KpeneHus.

5424 LLnunbka He gomkHa KacaTbCs AHa pe3bboBOro OTBEPCTUS, NOCKOSb-
Ky 9TO MOXET MPUBECTU K YMEHbBLUEHWNIO XXECTKOCTU KpPEenneHns BcneacTene 3asopa Mexay

NOBEPXHOCTAMU BUOPUpPYIOLLEN KOHCTPYKUMA N AaTvmKa.
5.4.3 YcTaHOBKa Ha Knemn

5.4.3.1 OTOT MeToA crnefyeT UCNOoSb30BaTh, KOraa NOBEPXHOCTb KOHCTPYKLNN

11
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Henb3s noaBepraTb CBEPNIEHNI0, a Takke B criyyasix, korga Heobxoauma anekTpoun3ons-
UM akceriepoMeTpa WUIu e NMOBEPXHOCTb KOHCTPYKUMM HedoCTaTouHO nrockas. YacTo
NMPUMEHSIIOT TakkKe LLEMEHTUPYEMYHO LUMUIbKY, HA OAHOM KOHLe KOTOPOM HaHeceHa ped-
6a, a Ha ApYrom KOHLIe HaxoAuTCs MIMOCKUA OUCK, 3aKPensisieMblii Ha KOHCTPYKLUMK C D-
MOLLbIO KNeeBoro coeamHeHus. NMoBepxHOCTb AOMKHA ObiTb OYMLLEHA B COOTBETCTBUN C

pekoMmeHgaumaAMmn N3rotoBUTENA Krneeporo cocrtasa.

5.4.3.2 Cnown knes gormkeH ObiTb TOHKMM, Tak Kak Takou crion byaeT aKkBuE-

NEHTEH NpYXunHe BonbLUE XXeCTKOCTH.

5.4.3.3 Cnepyet ucnonb3oBaTb TBEPAbIE KMNewu: KaTanuTuyeckme unm Tepm-
peakTuBHble. PacTBopsatowme Knem MMerT TEHAEHLUMIO COXPaHATb BHYTPEHHIOK MSTKOCTb,

YTO NPUBOAUT K NMOHMXKEHMIO PE30HAHCHOW YacToTbl KpenneHust (CM. PUCYHOK 6).

YacToTHas xapakTepucTuka 3aBUCUT OT: YCMOBUI XpaHeHWs1 1 cocTaBa Kresi;
3arpsisHeHNst MacrioM Uiy cMaskou;
TOSLLVHbI KIIEEBOro CIos;
KOMMMEKCHOro Moayrnsi YNpyrocTh KIeeeoro Criosi;

Temnepartypbl

1]
o 40
<
Q
&
s 30 MeTununaHoakpu-
2 NoBBIi Knen
[
[

Knen 3 20
=
()
= i

B 10 v

MakcumanbHas Temnepartypa: 80C'§ Msirkuii kneid / /\
,: ”’:‘/r/ \‘l
o 0 \,"s’ \
I W )
=} L\
)
E-wo , . r . -
m g1 02 05 1 2 3 10 20 50 100

YacroTa, kl'y

PucyHok 6 — TunnyHas yacToTHasa xapakTepucTuKa akcerepomeTpa npm

KneeBomMm coeaAnNHeHUN
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lNpnmeyaHne — Pe30oHaHCHYI 4acToTy KpenneHns f, MOXHO OLeHUTb no dhopmyrne

1 [k
Je =5\
roe K, - KOMMMEKCHas XXeCTKOCTb CXaTus KNeeBoro CoeIMHEHUS;
m - obLaa macca gatynka n yCTpomMCTB KpenneHus.
KoMMneKcHyto XeCTKOCTb CxXaTus KneesBoro coefAuHeHus K, MOXHO OLEeHUTb No
dopmyrne
K,=E(1+im)A4/t,
roe E - koMnnekcHbI Moaynb ynpyrocty (Moaynb KOHra) onga knes;
N - TAHreHc yrna notepb Npu cxaTtun Ansa knes;
A - nnowanb KNneesoro CoeAVHEHWs;
¢ - TONLWMHA KNeeBoro Crios.
YacToTy pe3oHaHca caoBuUrosblx KonebaHun f, MOXHO OLEHUTb No dpopmyre
_ J!T
/s AL
roe K, - KOMMMeKCHas XXecTKOCTb CABUra KneeBoro CoeIMHEHUS.
KecTkocTb caBura K, MOXHO OLeHUTb Mo popmyne
K, =G(1+iB)A4/t,
roe G - Moaynb caBura ans knes;

B - TaHreHc yrna notepb npun casure gnsd Kne4d.

Kak npaBuno, 4toObl NOBLICUTbL paboynii AMana3oH 4YacTOT YCTAHOBIEHHOIO aK@-

nepomMeTpa, KreeBon Crnon gormkeH obnagate Hebonbwnm gemndpuposaHuem | unm

meHee 0,01), 6b1Tb TBepAbIM (BonbLIne 3Ha4YeHNss E U G ) U TOHKUM.

13
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5.4.4 TlpucnocobneHuns gna KpenneHus

MpucnocobneHuns ona KpenneHusi, B TOM YUCNe INEeKTPOM3ONUPYIOLNE LMNUITbKHK,
AOJTKHbI NpeacTaBnAaTb COOON XeCcTKMe aneMeHTbl Manon Macchl, obnagatrouime manbim
MOMEHTOM MHEPUUM WU, NPeanodTUTENIbHO, CUMMETPUYHbIE OTHOCUTENBHO OCU YyBCTBA-
TENbHOCTM AaTyunka.

Mcnonb3oBaHna pasnnyHoOro Buaa nepexogHuKoB crieqyeT, No BO3MOXHOCTU, n3ke-
ratb. Ecnu ato Heobxoanmo, pekomeHayeTCca UCMNOoNb30BaTbh MareHbKUA XEeCTKUA MeTdl-
NINYECKUI KyO, XXECTKO MPUKPENNEHHbIN K KOHCTPYKLMN, C 0B6paboTaHHON NOBEPXHOCTLIO,
BbICBEPSIEHHbIM N Hape3aHHbIM OTBEPCTMEM ANSA LMNUILKN.

Ecnn npymeHeHnsa CnoXxHOro nepexogHoro yCcTpouctBa uabexaTb Henb3s, pelo-
MeHOyeTCs NPOBECTU MUCCreaoBaHUs MO U CODCTBEHHbIX YacToT konebaHun aToro ya-

poncTBa.

5.4.5 [pyrue cnoco6bl KpenmneHus

B psge vcnbiTaHui KpenneHne akcenepomMeTpoB MOXET OblTb OCYLLECTBNEHO C D-
MOLLIbIO TOHKOrO CNOS BOCKa C JOCTATOYHOWN >XEeCTKOCTbIO Mpu 3aTBEPAEBAHUN (CM. pUG-
HOK 10), ABYCTOPOHHEN NEHTbI, YYBCTBUTESTbHOM K UBMEHEHMUIO AaBMNeHus (CM. PUCYHOK 7),
MarHmta (cM. pucyHok 9), npucnocobneHnn gnsa GbICTPOM YCTAHOBKM AaTyvKa, a Takke
nocpeacTBOM BaKyyMHOro KpenneHusi (CM. pucyHok 11). [Ina aTmx MeToaoB XapakTepHbl
3HaYMTENbHbIE OrPaAHNYEHNs Kak MO aMnnMTyAHOMY, Tak M 4acTOTHOMY AuanasoHam. B
COMHUTENbHBIX Criyyasx crnegyeT NPOBECTU UCCMEeAOBaHUA AN onpeaeneHns pe3oHare-
HbIX YacTOT U OOMNYyCTUMbIX 3HA4YeHMn amnnuTyd BuGpauuun. Kak npasuno, npMmeHeHue

aKkcenepomMeTpOoB C PYy4YHbIM LLLYNOM (CM. pUCYHOK 8) He peloMeHayeTcs.
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YacToTHasa xapakTepucTiika 3aBUCUT OT: nroLiaam noBepPXHOCTU KOHTAKTa;
MIOCKOCTHOCTU KOHTaKTUPYHIOLLIMX NOBEPXHOCTEN;
mMaTepuana NneHThbl;

KOMMJIEKCHOrO MOAYINS YNPYrocTh NEHTbI
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PucyHok 7 — TunnyHas 4yacToTHas xapakTepucTuka akcerepomMeTpa,

YCTAHOBJIEHHOIo C NOMOLbIO JIeHTbI C ﬂByCTOpOHHeﬁ Knewwen NMOBEPXHOCTbLIO

YacToTHasa xapakTepucTiika 3aBUCUT OT: MOCTOSIHCTBA HanpaBeHus N3MepeHis;
MOCTOSIHCTBA MPUWKINaabiBaeMoro AaBreHus:;
3Ha4YeHWs NpUKNaabIBaeMoro AaBrneHus;
NMNoLaan KOHTaKTa;
opuveHTaUuKn aaTymka

40
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. /
H—
A

01 072 05 1 2 5 10 20 50 100

BbixogHou curHan akcenepomeTpa, Ab
3

YacTtoTa, klM'y

PucyHok 8 — TunnyHas YyacTtoTHasa xapakTepucTuKa akcesriepomeTpa C LW yrnom

15



FOCT P UCO 5348-99

YacToTHas xapakTepucTuka 3aBUCUT OT: HanpaBreHusl U3MepeHni;
MMAOCKOCTHOCTU KOHTAKTUPYIOLLMX NOBEPXHOCTEN;
Macchl U TOMLLMHbI MarHUTa;
MarHWTHbIX CBOWCTB MaTepuvarna
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T T T

01 072 05 1 2 5 10 20 50 100

( 2

MaruuTr

MakcumanbHana Temneparypa:
ao 250°C

BbIxoaHOW cUrHan akcenomeTpa, Ab

YacroTa, kl'y

PucyHok 9 — TunnyHas yacTtoTHas xapakTepucTukKa akceriepomMeTpa Ha MarHuTe

YacToTHas xapakTepuctuka 3aBuUCUT OT: COOTHOLLIEHMS! TOSLLMHBI CIOsi C pa3mepoM obracTu
KOHTaKTa;
TemnepaTtypbl;
nroLaan KOHTaKTa;
KOMMMEKCHOro Moaysnsi yNpyroctu criosi Bocka
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PucyHok 10 — TunnyHaa YacToTHasa XxapakTepMcTvMKa akcenepomeTpa,

YCTaHOBJIEHHOr0 Ha TOHKUM CJION BOCKa
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AxkcenepowmeTp

2 SRR EITLTERS ST IS TSI ETISIIIN

Bakyym

PucyHok 11 — BakyymHoe KpenneHue
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[1]

[2]
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MpunoxeHue A
(cnpaBoyHoE)

Bubnuorpadus

NCO 5347-14-93 Metoabl kannbpoBKu AaTymkoB BMOpauumn mn yaapa. Yactb 14.
McnbiTaHnss Ha pe3oHaHCHOW 4acToTe HeaeMnUPOBaHHLIX akcernepomMeTpoB Ha

cTanbHoMm Oroke

NCO 5347-22-97 MeTtoabl KannbpoBKM AaTynkoB BMOpauumn un yaapa. Yactb 22.

Pe3oHaHCHbIEe ncnbITaHus
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