Ve 1% =7

FZa

I'OCT P MCO 5348—99

TOCYIZAPCTBEHHBIN CTAHIAPT POCCUHUCKOV ®EJNEPAIIMHU

BuOpauus u ynap

MEXAHWYECKOE KPEILVIEHUE
AKCEJIEPOMETPOB

Wananne opunuaisuoe

B3 11—99/456

TOCCTAHJAPT POCCHMH
Mockea



roCT P MCO 5348—99

IIpenucnosue

1 PASPABOTAH M BHECEH TexuudeckuiM KoMuTeTOM 1o cTaHmaptusamuu TK 183 «Bubpanus
U yaoap»

2 TIPUHST YU BBEJEH B JEMCTBMUE ITocranosinenueM Toccranmapra Poccuu ot 22 nekabpst
1999 r. Ne 661-cT

3 Hacrosiiumii craHgapt npeactapiseT co6oit ayreHTudHbBIN TexeTr MCO 5348—98 «Bubpauus u yaap.
MexaHuyeckoe KpeIUIeHHE aKCelIepOMETPOBY

4 BBEJJEH BIIEPBBIE

Beenexue

Haubonee pacnipocTpaHEHHBHIM METONOM H3MEPEHHS BUOpAailMH KOHCTPYKLUHH HIH Tenaa S sBISCTCS
TOT, B KOTOPOM MCITONB3yeTcs AATIYUK BUOpanuu T.

JlaTyuKy, NpUMeHsIeMbIe B CHCTEMaX KOHTpOJIS BUOpaluy, OBIBAIOT ABYX THUIIOB. KOHTAKTHOTO U
GeCKOHTAKTHOrO. JlaTyuK1 66CKOHTAKTHOIO THITA IS U3MEPEHMS OTKJIMKA KOHCTPYKIIMK (Haubonee 4acto
BCTpEYaIoLIMecs — BUXPETOKOBBIE M ONTHYECKME) ITOMELIAIOT B HEIIOCPEACTBEHHOM OJU30CTU OT 3TOM
KOHCTPYKLHY. JJaTUMKK KOHTAKTHOTO TUIIA (HauboJiee pacpoCTpaHEeHHbIE — IIBe303CKTPHYECKKe U Ibe-
30PE3UCTUBHbIE aKCENEPOMETPBI, AATYWKU BHOpAIMM MHEPUMOHHOrO TUIA) YCTAaHABAMBAIOT B HEIMOCpen-
CTBEHHOM MEXaHMYECKOM KOHTaKTeé ¢ KOHcTpykumeil. Hacrosuiuit cTaHHapT pacnpoCTpaHsaeTcsl Ha
aKkceJepoMeTphl KOHTAKTHOT'O THUIIa 0o0Iiero HasHadyeHus1. OcOOEHHOCTBIO MPUMEHEHMS TAKMX aKCeaepo-
METPOB SIBISIETCSA TO, YTO MEXAHUYECKAST CBA3b MEXAY AKCEICPOMETPOM M HCHBITYEMOH KOHCTpYKUHEH
MOXEeT OKa3aTh CYLIECTBEHHOE BJUSIHME Ha OTKIHMK KOHCTPYKLHH, Ha BBIXONHOH CHUCHAJI aKceslepoMerpa
WM Ha TO K apyroe BMecre. HacTosimii crannapT aKlieHTUpyeT BHUMaHHe Ha (paKTopax, KOTOpble clieLyeT
MIPMHUMATL B pacyueT IMpH BhIOOpe criocofa KperuieHUsT aKCeIepoOMETpa K KOHCTPYKITUH.

B HacrodimeM cTaHmapTe pacCMOTPEHBI aKCENepOMETpbl, KOTOPHIE COEAUWHCHBI C IOBEPXHOCTHIO
BUOPHPYIOLIEH KOHCTPYKIIMH MOCPEICTBOM MEXaHHYEeCKOTo KperuieHus (CM. pHCYHOK 1).

Jatuuk obecrieynBaeT nepenayy HHGOpMALMH, COIEpXKAIIEICs B 3AEKTPUYECKOM CUTHale u, KOTO-
PBIif SIBIAETCA CIEACTBUEM KOJMeOaHUM vt camoro paryuka. MHbopMaims xe, KoTopas HyXHa I10b30Ba-
TENIO, — 3TO BUOpALUS Vg B HEKOTOPOH TOYKE KOHCTPYKLIMH S.

DNEKTPpUIECKUIN CUTHAN U, ITPOU3BOIUMBIN JATIHKOM, OTJIMYAETCS OT TOr0, KOTOPLIH UMeNn 6ol MecTo,
eciqM OBl akcelnepoMeTp W B CaMOM [leie U3Mepssl BUOPAUIO vq. DTO OOBSCHSETCA HEUACATBHOCTHIO
nepenayy ABMKEHHUS OT S K 4YBCTBHTE/ILHOMY 3JI€MEHTy akceiaepoMerpa T.

» [IpyaKMHOM OTAMIHIA MOTYT OBITE TAKXKE HECOBIIAICHHKE OCH YYBCTBUTEIBHOCTH AATIMKA C HarpasJe-
HHEM M3MepeHHui, aecopMalusi OCHOBAaHMS HATYHKA, BJIMSHHE TeMIIepaTypbl MOMEHTA 3aTSDKKHM U Iepe-
MelleHUI Ka0ed.

OT KOHKPETHOTO BHIA MEXaHHMYECKOro KpeIUIEHUSI 3aBMCUT YaCTOTHBIA AMAMa30H, B KOTOPOM aMil-
JATYNHO-YacTOTHASA ¥ ¢a30BO-4aCTOTHAS XapaKTepUCTUKH NaTIuKa OyIyT HaXOOUTLCS B Mpeaeiax 3aJaH-
HOTO JIOMycKa.

© WUIIK HznarensctBo cTanaapros, 2000

Hacrosiuuit craHzapt He MOXET GBITh ITOJHOCTBIO WIM YaCTHYHO BOCHPOM3BENEH, TMPAXUPOBAH U
pacIpocTpaseH B KayecTee obpULIMAILHOrO M3naHusa 6e3 paspewieHust l'occtanmapra Poccuu
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TOCYIXAPCTBEHHBIH CTAHJAPT POCCHMCKON OEJIEPAILUM

Bubpanus u ynap
MEXAHHUYECKOE KPEIIJIEHHUE AKCEJEPOMETPOB

Mechanical vibration and shock.
Mechanical mounting of accelerometers

Jara seeaenns 2000—07—01

1 Ob6aacrs npaMeHeHnAs

Hacrosmmit cTannapT ycTaHaBIMBAeT XapaKTepHUCTUKH KPETUIEHUS aKCeJepOMETpOB, KOTOPBIE J0J-
KEH YKa3bIBaTh U3IOTOBUTED, 4 TAKXKE NAaeT PEKOMEHIALINH MOJb30BATENIO 10 YCTAHOBKE aKCEJIEPOMETPOB.

Hacrosmuil cTaHmapT pacnpocTpaHsieTcsl TOJIBKO Ha Takue CIIoco6bl KPEeIUIEHUs, KOTOphIe obecre-
YUBAIOT YCTAHOBKY aKCeJIepoOMeTpa HENOCPEACTBEHHO Ha NIOBEPXHOCTH BUOpPH-

py1o1led KOHCTPYKIIUH, KaK 3TO CXEMAaTUYECK M300paxeHO Ha PUCYHKe 1. f"T
CraHIapT He pacnpoCTPaHIEeTCsl Ha AATYNKM JPYTUX THIIOB, B YACTHOCTH
JaTYMKY OTHOCUTEJIbHON BUOpaLiuu. T
2 HopmaTtuBHBIE CCHUIKH vg
B HacrosieM cTaHmapTe KCIIOJH30BAHBI CCHUIKM HA CIEQYIOLIME CTaH- F /
JAPTEBL
TOCT HUCO 2954—97 Bubpauusi MalIMH C BO3BPATHO-IIOCTYIIATENb- \/\/
HBIM ¥ BpalaTeIbHBIM ABIDKeHHEeM. TpeGoBaHHUS K CpeacTBaM M3MEpEeHMIl s

FOCT 24346—80 BuGpauusi. TepMUHBI U OIpeaeaeHsI
I'OCT P MCO 8042—99 BubGpauus u ygmap. Jardvky MHEPUHOHHOIO  PucyHok 1 — Cxemati-
TUIA I U3MEPEHUI BUOpauy U yaapa. YCTaHaBINBaeMble XapaKTEPUCTUKM HOE M30GpaKeHHE yCTaHOB-
KH aKcenepoMeTpa

3 Omnpenenenns

B HacTosiuem craHgapte npuMeHAI0T TepMuHEI ITo TOCT 24346.

4 XapaxkTepACTHKH, YKa3biBaeMble H3TOTOBHTEJIEM aKCeJePOMETPOB

HsrotoBuTens H0JDKEH YKa3biBaTh CAEAYIOLINE CBEACHUS:

4) XapaKTepUCTUKHM IOBEPXHOCTH, Ha KOTOPYIO YCTAHABIUBAIOT JaTYHK, B COOTBETCTBUM C YCTpOii-
CTBOM KpEIUICHMA aKCeJIEPOMETPa, HAITPUMED KJIacC YMCTOTH 06paboTKM MOBEPXHOCTH; €€ TIOCKOCTHOCTD;
YTOJI, I1OA KOTOPBIM BHICBEPJIUBAIOT OTBEPCTHE, M Hape3aeMasi pe3nba;

6) reomerpuyecKue pa3Mephl aKCEJIEPOMETPa, B TOM YMCIIE:

- [TOJIOXEHUE LEHTPa TSKECTH aKkceaepoMerpa B cGope,

- MOJIOXEHHE LEHTPa TAXECTH MHEPLIMOHHON MAcCChl aKCeepoMeTpa;

B) croco® KperUieHHs!, UCTIONb3YEMBIN [IpH KanuOpoBKe;

I) PEKOMEHIOyeMbli ¥ MAaKCUMAIBHBIM (T.e. TaKo#, YTO AUANA30H YACTOT M3MEPEHMIA B paMKax
3aJaHHOW TOYHOCTH M3MEHSIETCS MeHee YeM Ha 2 %) MOMEHTHI 3aTKKH,

II) HOITYCTHMBIN NHUANa3oH TeMIIEpaTyp;

€) XapaKTepHCTHKH MEXaHWYeCKOl KOHCTPYKIUMH aKCellepoMeTpa, B TOM YUCIIE:

- obnras Macca,

Wananne oduumanbuoe
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- MaTepyiaJl OCHOBAHMS,

- HM3WAas1 COOCTBEHHAs YaCTOTa HE3aKPEIUIEHHOTO aKCeJIepoMeTpa,

- aMIUTMTYAHO-4aCTOTHAS XapaKTePUCTUKA UL 3aJaHHBIX YCJIOBUIA KPEIUIEHUS C OIMCAHUeM OGBEKTa,
Ha KOTOPBIA YCTAHABIMBAIOT aKCENEPOMETP, T.€. €r0 MACChl, pasMepa W Marepuana, M3 KOTOPOIo OH
M3rOTOBJIEH,

- MaKCHMaNbHasA OTHOCUTEJbHAS! YYBCTBMTEABHOCTD B MOMNEPEYHOM HAIMPABIEHWM M 4acTOTa, JUIS
KOTOpPOH 3TO 3HAYEHHE ITOJYIEHO;

XK) XapaKTepUCTHKM Pa3NMYHBIX YCTPONCTB KPEIUICHHs, KOTOPBIMM CHAGXEH aKCelepoMeTp, B TOM
qHuCIe:

- AMaMeTp,

- pe3nba,

- Martepuair;

3) KPHUBYIO aMIUTMTYIHO-49aCTOTHOM XapaKTePUCTUKM aKCEJIEPOMETPA JIJIsi THIIA KPEIUIEH S, PEKOMEH -
AyeMOro U3TrOTOBUTEJIEM, U BIMSAHUE HA Hee CIIELIMaNbHBIX KPETIeXHbIX YCTPOICTB, TOCTABISIEMbIX U3rOTO-
BUTEJIEM, C IIPUBENEHNEM 3HAYEHMI, B YACTHOCTH:

- XECTKOCTH B OCEBOM HAIPABJIEHHH C YY€TOM COCTOSIHUSI KOHTAKTUPYIOLIEH IIGBEPXHOCTH KOHCTPYK-
UM Y TUTOTHOCTH 3aTSDKKM aKCelepoMeTpa;

-~ U3rMOHOM XECTKOCTH B MONEPEYHOM HAMPABICHHUHU.

JIpyrve XapakTepuCTHKH, YCTaHABIUBAeMbie u3rotosuteneM, — o 'OCT P UCO 8042.

5 Boifop cnocoda kpemienns

5.1 O6mue axropsl, BANAOIME HA BHIGOD

5.1.1 IlpuHIUIE '

Akcenepomerp 6yner paboTaTh HAMIYYUIMM 0GPa3sOM TOJIBKO MDY BBITTONHEHHM CIIEAYIOLIMX IPHH-
LUIIOB: _

a) aKceJlepoMeTp LOJDKEH BOCIIPOM3BOIUTH, HACKOJIBKO 3TO BO3MOXHO, HBIXKEHHME HCIBITYEMOI
KOHCTPYKLIMM B MECTE YCTAHOBKM aKCeJIEpOMETPA,

6) ycraHoBKa akcejlepoMETpa JO/DKHA BIMSATh HA KOJEOGAHWS! KOHCTPYKIUMM B MHHHMAILHOM, Ha-
CKOJIBKO 3T0 BO3MOXHO, CTEIICHH;

B) OTHOIIEHME CUTHAIA C BBHIXOAA aKCEJEPOMETPa K BOCIIPUMHHMAEMbIM UM KOJEOAHUSAM He JTOIKHO
OBITb MCKaXeHO BIMSHUEM COGCTBEHHOM PE30HAHCHOM YacTOThI YCTAHOBIEHHOIO aKCeJlepOMETPA.

5.1.2 Ycnosus

Jist peasi3aumy yKasaHHBIX IPUHIMIIOB HEOOGXOMMMO BBINOJTHUTL CIEAYIOLINE TPeGOBAHIS:

a) aKceNepOMETP H ero KperieHue JOJDKHBI GBITh MAKCHMAIBHO XECTKMMM U TBEPIBIMH, a ITOBEPX-
HOCTb KPEIUTEHUSI — MaKCUMAJIBHO YMCTOIH;

6) camo KpeIUIeHHe HOJXKHO BHOCHTh MMUHHUMAJIBHbIE MICKAXEHHS B NBMXEGHHe KOHCTPYKLMH, IS
4ero peKOMEHIYeTCsS MCIOIb30BAHNE CHUMMETPHYHBIX KPEIUIEHHUIA;

B) Macca aKCeJepOMETPa BMECTE C YCTPOWCTBOM KPEIUIEHUS DOJIKHA OBITH Mala B CPABHEHHH C
AMHAMMWYECKON MAcCOi KOHCTPYKIMU (onpeneneHue creneHy mMatoctu — no FOCT HCO 2954).

5.2 Yactaele hakTopnl, BIMAIOMME HA BHIGOP

5.2.1 PaGouwmit nMana3oH 4acToT

Pabounii xuanasoH yacToT aKceIepoOMeTpa JOJDKEH JIEXATh MHOIO HIDKE €ro pe3OHAHCHOM 4aCTOTHL.
Eciit nosb3oBarens pyKoBONCTBYETCS METOIOM KpPEILICHUS, IIPE/UIOKEHHBIM M3TOTOBUTEIEM, TO B CIIydde
HeIeMIIQUPOBAHHOIO aKCENEPOMETpa (T.e. TAKOTro, Y KOTOPOro AOGPOTHOCTh PE3OHAHCHON KpUBOH O
npesennaer 30 1B) pabora akcenepoMeTpa B IMana3oHe YACTOT, BEPXHSA IPAHMIA KOTOPOTO HE MPEBBILIAET
20 % yxa3aHHO# M3TOTOBUTENIEM PE3OHAHCHOI YACTOTHI IS YCTAHOBJIEHHOTO JATIHKA, TAPAHTHDYET, KaK
NIPaBIJIO, YTO TOrPEIIHOCTh B M3MEPEHMM OTKIMKA KOHCTPYKUMH He OyNeT MpeBbINAaTh HECKOJbKUX
nponeHToB. IIpyu HEOGXOMMMOCTH OLEHUTh NPUOMIDKEHHOE 3HAYEHME [IOIPEMIHOCTH, 3TO MOXHO CAENATh,
VICTIO/IB3YSl 9KBUBANICHTHYIO NPY>XXMHHO-MAaCCOBYIO MOAEND C 3aIaHHBIM K03 UIMEHTOM NeMITPUPOBAHHUS.

HpuMeyanue — [Ipn H3MEPEHUH OIMHOYHBIX YAAPHBIX MMITYJIbCOB OXWIATh, YTO HOTPELIHOCTb GyaeT
HaxoMuThCA B MpPefenax HECKOIbKUX MPOLEHTOB, MOXHO TOJBKO B TOM CIy4ae, eC/IH 3HaYeHHe Pe30HAHCHOM YaCTOTH
YCTaHOBJIEHHOIO JATYMKA B IECATh Pa3 MIPEBLILIAET 3HaYeHHe, 06pPaTHOE JUTHTEIbHOCTH HMITY/IbCA.

5.2.2 MOMEHT 3aTsLKKH

Ilpyu ycranoBke MaT4MKa Ha IUITIBKY MOMEHT 3aTSDKKHM CJIEAyeT BHIOUPATh B COOTBETCTBHH C peKo-
MEHAALUSIMHA H3rOTOBUTEIA.

5.2.3 Kabenn

XKecrkue kabenu, B cllyyae OCEBOr0 COEMMHEHUS C AKCENEPOMETPOM, MOTYT BHI3BIBATE IOSBICHUE
GONBIIMX MeXaHMYECKMX HAINpsDKeHMM. YTo6h! u3bexaTsh 9TO0TO, Kabenu HeoOXoaUMO NOJIKHBEIM 06pasoM
3a¢uKcUpoBaTh (CM. pPUCYHOK 2).
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Hedopmarinu Kabenst U HapyllleHUE HEXOCTH ero 3KPaHHOM 0GOJOYKM MOTYT NMPHBECTH K BHECEHHIO
3HAYUTEBHBIX JOTOJTHHUTEILHBIX COCTABNSIOUIMX B CUTHAI BUOPAIIMU U €ro HeCTAlIMOHApHOCTH. B ciydae
JATYUKOB IbE303/eKTPUYECKOro THIA CBOOOAHO GonTatoumuecsi Kabelqu MOTYT CAYXHUTh [IPHYMHOMN IIOSB-

JeHus1 TpuboarekTpuieckoro addekra.

5.3 Onpenesenye PE3OHAHCHOM YACTOTHl YCTAHOBJICHHOTO XATIHKA

XenareapHO, XOTS HA MpPaKTHMKE HHOINA M TPYIHOOCYIECTBUMO, OMPEIENSITh TOUHOE 3HAYEHME
PE30HAHCHOM YaCTOTHI AKCENEPOMETPa, YCTAHOBIEHHOTO HA KOHCTPYKIUHU. 3HAHUE PE30OHAHCHOM YaCTOThI
TO3BOJISIET OBITH YBEPCHHBIM, YTO MEXIY HEIO M IHANIa30HOM M3MepeHHUIl BUOpauuu CyIIeCTBYET HeoOXxo-
IUMEIA WHTepBa. Himke omMcaHbl METONBI, KOTOPBIE MOTYT OBITh HCITO/IB30BAHBI [UISl HAXOXACHUS TIPU-

OJIU3UTEABHOIO 3HAYCHUSA DCBOHaHCHOﬁ HaCTOTHI.

4

a

4
6

a — 0ceBoe COeAMHEHHUE Kalbenst; § — pagdaibHOe coeMHeHue Kabess

1 — orcyrcTBHE HalpsKEeHHs!; 2 — BUGPHPYIOLLIAsi HOBEPXHOCTh; 3 — OTCYTCTBUE HanpspkeHud; 4 — kabenb 3adHMKCcHpoBaH Ha BUG-
pUpyIOlliel TOBEPXHOCTH

PucyHok 2 — Criocobnl dpukcanuu kabesst Ui pa3HBIX THIIOB €TI0 COCAMHEHUS C aKCENEPOMETPOM

5.3.1 Merton BHGPaLIMOHHOIO BO30YXISHMS

st McIBITaHyit pEKOMEHIYETCs UCITONb30BATh 3Ta-
JIOHHBIH CTabHOM 6JIOK TOYHO onpeAeaeHHON HOPMBI U
pasMepoB ¢ OTHUIHGOBAaHHONM NOBEPXHOCTBIO, HAMIPUMED
60K M3 Hepxaselomueil ctanu Maccoit 180 r. Bubparuio
y4acTKa TOBEPXHOCTH 3TAJIOHHOro 6JI0Ka, Ha KOTOpOi
pacroioKeH UCIIBITYEMBIN aKceNnepoMeETp, ClelyeT U3Me-
PSITh TAKXE C IIOMOLIBIO 3TATOHHOIO aKCeJIepoOMeTpa, pac-
MOJIOXEHHOI0 B  HEMOCPEACTBEHHOH OIM30CTH  OT
ucrbITyeMoro. PesoHaHcHast 4acToTa 3TAIOHHOIO aKcee-
poMeTpa JOJDKHA OBITh BBIIIE YACTOTHI IEpBOit M3rMOHOM
MOIHI KoNeGaHMH cTanbHOTO 610Ka. BRIHYXAAOIIYIO CHILY
BOCIIPOM3BOAAT IIOCPENCTBOM  3JIEKTPOAMHAMUYECKOTO
BuOpocTeHaa. BiusiHue KavyecTBa 00pabOTKH NMOBEPXHOC-
TH KOHTAaKTa aKceJepoMeTpa M HOBEpXHOCTH OJioka
MOXHO IPOBEPUTH, BBOJAS MEXIY OJIOKOM U UCIIBITYEMBIM
aKCeJIepOMETPOM  TUNMHWYHBIE 0Gpaslbl  MaTepuaion
(cM. pucysok 3). IlpencraBuTeNbHbIE KPUBbIE YaCTOTHOH
XapakTepHCTHKH aKceaepoMeTpa AJIsl TUIIMYHEIX CIIoco00B
KpeIUIEHHsI aKCe/IepOMeTpa I10Ka3aHbBl Ha PUCYHKaX, CO-
OTBETCTBYIOLIMX KOHKPETHHIM cHocofaM KperUieHUs
(cMm. 5.4).

MeTox olpefie/IeHUs pe30HAHCHOM YacTOTHI ONMCAaH

B [1], [2].

1
2
3
4
5
6

N R
i\\\\\\ \\\ \\\\

1 — akcenepoMeTp; 2 — obpa3ell MaTepHaia [TOBEPXHOC-
T4; 3 — obpaGoTaHHas 3TaJIOHHAs! IOBEPXHOCTb; 4 — 3Ta-
JIOHHBEA CTaNIbHOM G/I0K; 5 — STWIOHHEIA aKCelepoMeTp;

6 — MarHMTHOE TIoNe; 7 — KaTyllKa BO30YXIeHMusa

Pucynok 3 — Crenp 115 UCTIBITAHMI akceiepo-
MeTpa
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[IpumMmeyanue — [IpuBencHHbBIC HAa PHUCYHKAX KPHMBHIE SABJISIOTCA THITHYHBIME VIS COOTBETCTBYIOLIHX
CIOCO0OB KPEIUIEHHS M B 3HAYMTEILHOM CTENEHH 3aBUCST OT NApaMeTPoB, YKa3aHHBIX Ha PUCYHKaXx.

5.3.2 MerTog ynapHOro Bo3GyXIneHUs

YnapHoe Bo36yX/IeHHEe MOXET GbITh PEATU30BAHO OXHUM U3 TPEX METONOB: C MTOMOUIBI0 OAIITUCTH -
UECKOro MasTHUKA, B PE3yNbTaTe CBOOONHOTO MANEHMs WIM MOCPEICTBOM OOGBIYHOTO MONOTKA. B mepsoM
CJIydae aKceJIepoMETp YCTAHABIMBAIOT Ha HAKOBAJIBHIO, NOJBEIICHHYIO KAK MAasTHUK, B TO BPEMS KaK JIpyrasi
Macca, ITOABEIUCHHAs aHaTOTMYHBIM 00pa3oM, HAHOCHT ITo Heit yaap. IIpy vcnbITaHUM NageHueM aKceJe-
POMETp YCTAHARIMBAIOT HAa Maccy, CBOOOAHO IMaJaloNIyIo BIOJIb BEPTUKAIBHBIX HATPABJISIOIMX HA HAKO-
BaJIbHIO, B PC3YJIbTATE COYAAPEHHUA C KOTOPOW 0OpasyeTcst yAapHeIi uMmyibe. Kpervienne akcenepomerpa
K Macce RODKHO OBITh TaKMM Xe, KK M K PeaIbHOH MOBEPXHOCTH KOHCTPYKLMH. ECIM HEBO3MOXHO
IOOHTECS TOYHOTO COOTBETCTBHS MEXIIY XapAKTEPUCTHKAMM KOHCTPYKIMM MAILKHBI, Ha KOTODPYIO IOJIKEH
OBbITh YCTAHOBJIEH AKCEJIEPOMETDP, M XapaKTEePHCTHKAMHK MOJOTKA WIH HAKOBAIbHU, TO IOCIEHHHE, MO
KpaiHeil Mepe, MOJDKHBI ObITh CHENaHBl M3 TOTO X€ MAaTepHaIa M MMETh HOCTATOYHBIE pa3mepsbl, YTOOBI
OBITh MONOOHBIMKM KOHCTPYKUMH MAIUMHBI C TOYKH 3PEHHS €€ KeCTKOCTH. ECIM cOBCTBEHHBIMU pe30HaH-
CaMM peajbHOH KOHCTPYKIMM MAaIIMHBI MOXHO TpeHe6peub, MOXHO HCIIOIB30BATH METO] HAHECEeHHs!
MOJIOTKOM y/1apa T10 KOHCTPYKLUH MOOTU30CTH OT YCTAHOBJIEHHOTO aKCelepOMETpA.

Ilpn cobmoneHnn HEOOXOMUMBIX YCIOBUM BO3GYXKIEHMS B BHIXOLHOM OTKJIMKE aKcejepoMeTpa Ha
YIapHOe BO3NEHCTBUE OyNeT MPUCYTCTBOBATh HANOXEHHOE KOJNeGaHUE HA YaCTOTe PE30HaHca (CM. pucy-
HOK 4).

Pe3oHaHcHble koneGanus

Ycxopenue

W o W .
1 T T T T T T T |l Bt | al
. Bpemsa

PucyHok 4 — OTKIMK akcenepoMeTpa Ha yaap

UTOGBI YRapHBIA MMITY/IEC UMEJT UIHTENBHOCTD, JOCTATOYHYIO LT HAGIIONEHMS Pe3OHAHCHEIX KOJIe-
GaHuit, HEOOXOAMMO COOTBETCTBYIOLMM OOPAa3oM MOXO6PATh SHEPTHIO YIApHOTO MMITy/ibca (HampuMep
BBICOTY, € KOTOpO#f NaJaeT Macca) M XecTKOCTh COYNAPSIIOIIMXCA MOBEPXHOCTEH (HALIPUMED CTATD WIH
OCBUHUOBaHHOE MOKphiTHe). Creayer Takxe obpalllaTh BHMMaHWe HA TO, 4TOGHI B IIpolecce yAApHBIX
UCTIbITAaHMI BO30YXXKARJICSA HU3LINI PE30HAHC YCTAHOBJIEHHOIO IATYMKA. Mcronp30BaHue COOTBETCTBYIOLIMX
YCTPOWCTB: CIEMISIIEro caMonuea Wik oTorpadupyIoLIero yCTpolcTBa — MO3BOJISIET OIPEIETUTD 4acToTy
PE30HAHCHBIX KoyebaHuit. OcoGEHHO MOJIE3HBl 3TH METOMBI, €C/IM YACTOTA PE30HAHCA BLICOKA.

HononHurenbHyio MHGOPMALMIO O CTAGILHOCTH KPEIUIEHUS MOXHO MOJIYYUTh, UCTIONB3YA ITOCiIe-
AOBATEJIIBHOCTDb YAAPHBIX UMITYJIbCOB OINpPEeeHHOM (OPMEL.

5.4 Pexomennannu /s KOHKPETHBIX CHIOCOGOB KpeIieHus

5.4.1 OOwwme mosoXeHUs

TloBepXHOCTB, Ha KOTOPYIO YCTAHABIHBAIOT HATYHK, JOJDKHA GBITh [IPOBEpPEHA HA [JIAIKOCTD H HAIUYHE
3arpsSHEHHH M, ECTM HEOGXOMMMO, TIONBEPTHYTA JOHOMHHUTeNbHOM nuTHdOBKe. PacXoXaeHue MEXTY OChIo
UYBCTBUTEJIbHOCTH AKCEJIEPOMETPA M HATIPABICHUEM M3MEPEHMI JOKHO GBITh CBENIEHO K MUHHMYMY, B
TIPOTUBHOM CITy9ae 9TO BBI3OBET IOSIBICHHE [TOTPELIHOCTH U3MEPEHU A, AHATIOTUYHOM TOH, YTO 06YC/IoBNEeHa
TIONEPEYHOU YYBCTBUTENBHOCTBIO aKcenepomeTpa. OCcOGEHHO GONBLIMMHE 3TH TOTPELIHOCTH GYLYT B ciryvae,
Korja Kojie6aHHs B IONEPEeYHOM HANpPABIEHWH 3HAYMTEILHO MPEBBILAIOT KONeOaHIS B HaNpasJIeHUH OCH
JYBCTBUTEILHOCTH.

JlaHHbBIE O COCTOSHMM MOBEPXHOCTH M METOJIE YCTAHOBKHM HA Hee JATIMKA HEOGXOMIMO YKa3bIBaTh B
[IPOTOKOJIE H3MEPEHHIl.

TIpuMeHeHne peKOMEHIYEMBIX U3TOTOBUTENEM CIIOCOBOB KPEIUIEHUS AATYUKOB ITO3BONSIET UCIONb-
30BaTh Ty HUHGOPMANMIO, KOTOPYIO IIPEACTABNSAET U3TOTOBUTEJIb.

O630p KpuTepHeB, ONpENENsIOIUX BHIGOP CHOCO6A KPEIUIEHMS M OCHOBAHHBIX Ha pesyapTarax
MPaKTHYECKUX paboT, naH B Tabiune 1.

4
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Ta6bnunua |- Kpurepnu, onpeaensiiomne spi60op MeToa KpEIUIEHHs (Ha OCHOBE TIPaKTHKH)

Macca garumka HeobxommmMocTh
Kperutenune Pe::{c:({::g::aﬂ Temneparypa M XECTKOCThb Kpern- H£1106§o:1{] ]algg?Q IMOATOTOBKHA
pe TIOBEPXHOCTH
Hlnmuwibka .
MeTtwnmaHoakpuio-
BRI KIeH

I4enuHbIi BoCK

JByCTOpOHHSIS nMII-
Xas JIeHTa

YerpoiicrBo GricTpo-
FO KpenJieHus!

BakyymHoe xpene-
HHE

o0 6 0000

Maruut

PyyHoit mrym

000 0 OO0 e
OOQOO0.0E
0000 O @

000 O e 00 e

o"
' 3amucur Tonsko or paccrosHMs Mexay PYKOM ¥ TOYKOH, Tie N3MePSIOT BUOGpaumio. Obo3HauyeHns: YioBie-
TBOpeHMe KpuTepHio: @ — Bhicokoe; ) — cpennee; O — Hu3Koe.

5.4.2 Kperuienue Ha mmmwibky?

5.4.2.1 TloBepxHoCTb HOKHA OBITH YMCTOM, IUTOCKOM M POBHOM, YAOBIETBODSIOIIEH NOIYCKaM,
YCTaHOBJIEHHBIM U3roTosutesieM. Och pe3bb0OBOro OTBEPCTHUS LIS INITHIBKK JI0JDKHA OBITh HEePeHANKYIISp-
Ha K TIOBEPXHOCTH KpeILTeHUsI (CM. PUCYHOK 5).

YacTroTHasi XxapakTepUCTHKA 3aBUCHT OT: NEPIICHAUKYISPHOCTH YCTAHOBKY JATyMKa;
TUTOCKOCTHOCTU Y KayecTsa 06paboTKM MTOBEPXHOCTY;
MOMEHTA 3aTSKKH

MOMEHT 3aT{XKK NPY UCIIbITAHUAX:

MS: 1,8 HwMm
M3: 0,6 Hm
40
30 i
MacnsHas 20

nneHKa

10 /\

0 -~

\

I | | | I
01 02 05 1 2 § 10 20 50 100

Yacrora, KMy

BbixoaHoii cur4an akcenepomerpa, Ab

PucyHok 5 — TunuyHast 4acTOTHAs XapaKTepUCTHKA aKCENepoMeTpa Ha IIIUWIbKE ¢ MACISHOM IUICHKOM B MecTe
KpeTUICHHS

DBce COPMYIMPOBAHHEIE B HACTOALIEM ITYHKTE TPEGOBAHUS CIIpaBeINBhI TAKXe M /IS KPeIUICHUs! ITOCPEACT-
BOM BHHTOBBIX M GOJITOBBIX COEIMHEHHH.
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5.4.2.2 Craemyer pyKOBOJCTBOBaThCS PEKOMEHIALUSIMU U3TOTOBUTEIS B OTHOLLIEHUY MOMEHTA 3aTsIK-
KH, YTOOBI ITOTYYUTE XKECTKOE KpeIUIeHHE 0e3 MOBPeXIEHMS aKCeIepoOMeTpa.

5.4.2.3 ToHKu# cJIoM Macja WIM CMA3KM MEXIy NOBEDXHOCTIMH IOMOXET oOecHe4UTh XOPOUIUH
KOHTAaKT M, KaK CJIEJICTBUE, YBEIMINTE KECTKOCTh KPEIUTEHNs.

5.4.2.4 lnmunpka He JOJDKHA KAacaThesl JHA pe3bOOBOTO OTBEPCTHSI, IIOCKONBKY 3TO MOXET ITPUBECTU
K YMEHBUIEHHIO XECTKOCTH KPEIUIEHUS BCJIEACTBHE 3a30pa MEXIY HMOBEDXHOCTSIMM BHUOpDHUpYIOLIEH KOH-
CTPYKIIMH Y JATYUKA.

5.4.3 YcraHoBKa Ha KIel

5.4.3.1 Dror Meron ciedyeT HCIIONB30BATh, KOINa MOBEPXHOCTh KOHCTPYKLMM HENB3ST MOJBEPraTh
CBEPNICHHIO, a TAKKE B CJIyJasiX, KOria HeoOXoAMa 31eKTPOU30JAIMS aKceaepoMeTpa Wil Xe ITOBEPXHOCTh
KOHCTPYKIIUH HEIOCTATOMHO TUIocKast. YacTo NMpHUMEHSIOT TakKe LEMEHTUPYEMYIO IUMWIBKY, Ha OJHOM
KOHIIE KOTOpO#l HaHeceHa pe3bba, a Ha APYroM KOHLE HAXONWTCS IUIOCKMH JHCK, 3aKpeIulsieMBIl Ha
KOHCTPYKUUH C ITOMOLIBIO KJleeBoro coequHeHus. [loBepxHOCTD HOMKHA GbITH OYUILEHA B COOTBETCTBUU
¢ PeKOMEHIALMAMM M3rOTOBUTENS KJIECBOIO COCTABA.

5.4.3.2 Cnoit xness HOJLKeH ObITh TOHKHMM, TaK KakK Takoil cjiof Oyger 3KBHBAJIEHTEH MNPYXUHE
Gobied XKECTKOCTH.

5.4.3.3 Cnemyer UCIIONb30BATh TBEPIbIC KIIEW: KATAIUTHUYECKIE WIH TepMOPEeaKTUBHEIE. PacTBOpSIIO-
1He KJIeH HMEIOT TEHACHIIHIO COXPAHATh BHYTPEHHIOIO MATKOCTD, YTO MPUBOIUT K IOHUXEHHIO PE3OHAHC-
HOI 4acTOThI KperuteHus (CM. PHCYHOK 6).

YacToTHas XapaKTepHCTHKA 3aBHCHT OT: YCIIOBHI XpaHEHMS M COCTABa Kied,
3arpsasHeHMs MAclioM WIM CMa3Koi;
TOJMIUIMHHL KJIEEBOroO CJIOS;
KOMIUIEKCHOTO MOZYISI YIIPYTOCTH KJIEEBOTO CIOS;

TeMIIEpaTyphl
40
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[= 4
g
5 30 MeTUALMAaHOKPUNOBbIA]
3 Ksien
Q.
g 20
. 8
Knen z
§ 10 ——— /%
MakcumansHan remneparypa: 80 °C E me / \\
g2 o < A \
g \YA4 \
X
a
(i3]
-10 I 1

1 | L]
0,1 0,2 05 1 2 5 10 20 50 100
YacroTa, kl'y

PucyHok 6 — TuimM4Has YacTOTHAA XApaKTepHCTHKA aKCeJIEpOMETPa IPU KJICEBOM COCIUHEHUH

IIpuMeuanune — Pe3oHAHCHYIO YaCTOTY KPETUICHUS f, MOXHO OLIEHMTh N0 GopMylie

1|1 K|

fc:ﬂ m’

roe K. — KOMIUICKCHAA XECTKOCTh CXATHUSA KIIEEBOTO COSIMHEHUS;
m — of1as Macca JaTYHKa W YCTPOMCTB KpeTUieHHUs .
KoMIutekcHYI0 XeCTKOCTh CXaTHs KieeBoro coeHeHus K, MOXHO OLEHUTH N0 dopMyle

K.= B +in) 4/t

roe E — xoMmnekchbiit Monyitb yrpyroct (Moxynn IOHra) mis xnest;
1N — TAHT'€HC YI7a NOTeph NPH CXaTHH ISl KIes;
A — 1TUloIALb KJIEEBOTO COESHVHEHM,
t — TOJIIMHA KJIEEBOTO CJIOS.
YacroTy pe3oHaHca CIOBHIOBEIX KOJEDAHUH f, MOXHO OLIEHHUTH T10 (opMyIe
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1L/
',;—Z‘n m’

rae K; — KoMIUIeKCHas XKeCTKOCTh CABHUTA KIEEBOTO COCIUHEHMS.
XKectkocts cuura K; MOXHO OLEHMTD TI0 hopMyae

K= G+ ip) A,

rae G — MOIyJbL CABMIa I KJIeH;
B — TaHreHc yria moTepb IpH CIABUIE 1A Kies.

Kak npaBuio, 4ToGpl MOBLICUTE PaGOYHIA IUANA30H YAaCTOT YCTAHOBIEHHOTO aKCEIEPOMETPA, KIECeBOI
cjioit pomkeH obsanate HeGonpiuM geMnduposanueM (n win B Menee 0,01), 6bITH TBepIbIM (GOIBLIME
3HadyeHHsT £ v G) 1 TOHKUM.

5.4.4 TIpucriocobieHus A KpeIUIeHHS

IIpucniocoGneHns 11t KPEIUIEHUs], B TOM YKCIIE 3NEKTPOM30JMPYIOLINE IHITMILKH, JOJDKHBI TPEa-
CTaBJATH COOOU XECTKUE 3MEMEHTHI MO MAcChl, 0ONANAIOLINe MATIBIM MOMEHTOM MHEDLIMH U, TTPEJIIo-
YTHTEIBHO, CUMMETPUYHBIE OTHOCUTENIBLHO OCH YYBCTBUTENBHOCTU JATUMKA.

Hcrosib308aHKs pa3iMgHOTO BUJA IEPEXOMHUKOB CIEIyeT, MO0 BO3MOXHOCTH, u3berath. Eciu 310
HEOoOXOIUMO, PEKOMEHIYETCS UCIIONb30BATh MAIISHBKHIA KEeCTKUM METAUTMYECKUH Ky6, XXECTKO MPHKpEII-
JICHHBIH K KOHCTPYKIMH, C 06paGoTaHHOI MOBEPXHOCTbHIO, BHICBEPIEHHBIM U HAPE3aHHBIM OTBEPCTHEM JUIS
1101070435478

Eciim npuMeHeHUs CI0XHOro MEPEeXONHOTO YCTPOHCTBA M36eXaTh HENb3s, PeKOMEH/IYETCS IPOBECTH
WCCIIEOBAHUS MO U COOCTBEHHBIX 4aCTOT KOMeGaHMIl 3TOro YCTpOHCTRA.

5.4.5 [pyrue crocoObl KpelUieHus

B psane mcnbITaHKI KpeIUieHMe akceJEpOMETPOB MOXET GBITh OCYLIECTBICHO € IIOMOIIUBIO TOHKOTO
CJIOS BOCKA € JOCTATOYHOM XECTKOCTBIO IpH 3aTBEpHEBaHMM (CM. pHCYHOK 10), ABYCTODOHHEH JIEHTHI,
YYBCTBHMTEIBHON K M3MEHEHHUIO JaBJIEHUs (CM. PUCYHOK 7), MarHUTA (CM. PUCYHOK 9), MPUCIOCOGNEHMI
aist OBICTPOM YCTAHOBKM NaTYMKA, @ TAKKE MIOCPEACTBOM BAKYYMHOIO KpeIUIeHHsl (cM. pucyHok 11). s
STHUX METOLOB XapaKTePHB! 3HAYNTE/IbHbIE OTPAHMYEHMS KaK [10 aMIUIUTYIHOMY, TAK M YaCTOTHOMY AUA-
Na3oHaM. B COMHMTENBHBIX CIy4asX CHeRyeT NMPOBECTH MCCIENOBAHMSA Il ONMpPEIENCHUS Pe30HAHCHBIX
4acToT ¥ JOMYCTUMBIX 3HaYeHMH aMIumMTyn BuOpanuu. Kax npaBuino, mpuMeHEHHE aKCelIepOMETPOB C
PYYHBIM LIYIIOM (CM. PUCYHOK 8) He peKOMEHIYeTC.

YacToTHas XapaKTepHCTHKA 3aBUCHT OT: TUIOLIAM TIOBEPXHOCTH KOHTAKTA;
IUIOCKOCTHOCTH KOHTAaKTHUPYIOLINX [IOBEPXHOCTEI;
Marepuana JeHTHI,
KOMIUIEKCHOTO MOJYJNSt YIIPYTOCTH JIEHTHI
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Pucynok 7 — TunuyHas 4acTOTHas XapaKTEPUCTHKA aKCeIepOMETPa, YCTAHOBIEHHOTO C MOMOILBIO JIEHTBI C JBYCTO-
POHHEHN KIEIOIEd TOBEPXHOCTHIO
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YacToTHasi XapaKTEPUCTHKA 3aBUCHUT OT:; TIOCTOSIHCTBA HANPABJIEHUS U3MEPEHUS;
NOCTOAHCTBA IPUKIIAILIBAEMOIO JABJICHUS,
3HAYEHMS NIPHKIIAIBIBAEMOTO JaBICHHSI;
IUTONIAIM KOHTAKTa;

OPHMEHTALlMM JaTYHKA
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0 \
-10

| | | 1 !
01 02 05 1 2 5 10 20 50

Yacrora, 'y

PucyHok 8 — TumidHas 4acToTHas! XapaKTEPHCTHKA aKCENEPOMETPA ¢ LIYTIOM

YacroTHas XapakTepHCTHKA 3aBHCHT OT: HanpaBJIeHUS U3MEPEHHIA;

100

TUIOCKOCTHOCTH KOHTAKTHPYIOLIHX NOBEPXHOCTEN;

Macchl ¥ TOMHHBI MarHuTa;
MAarHHUTHBIX CBOMCTB Marepuana
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PPICYHOK 9 — TunwyHas yacToTHAst XapaKTe€pHUCTHKA aKCEeICPOMETPpa Ha MarHure

100
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YacToTHast XapaKTEPUCTHKA 3aBUCHUT OT: COOTHOIIIEHHS TONIIMHBI CJIOS C pasMepoM o6nacTi
KOHTAKTa;
TEMIIEPATypPHl;
TUIOILAIM KOHTAKTa;
KOMIUIEKCHOTO MOJY/S YIIPYTOCTH CJIOSI BOCKa
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PucyHok 10 — TummuuHas 4acTOTHAsI XapaKTEPUCTHKA aKCcellepoMeTpa, YCTRHOBJICHHOTO Ha TOHKMI CJI0H Bocka
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Pucynok 11 - BakyymHoe KperuieHue
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