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IOLLIMX HALMOHaNbHbIX OPraHoB No cTaHjapTusauuu.

B cnyyae nepecmMoTpa, M3MEHEHUS UM OTMeHbl HACTOSALLEro cTaHgapTa cCooTBeTCTBYyLWan UH-
hopmauusa bygeT onybnmkosaHa Ha ouuManbHOM MHTepHeT-caiTe MexXrocyjapcTBEHHOIO coBeTa Mo
cTaHgapTusauuu, MeTponoruv n cepTudukauny B kaTanore «MexrocygapcTBeHHble CTaHAapTbi»
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M E X T OCUY A4 APCTUBETHH®bB W CTAHAOAPT

Bubpauus
METO/bl KATMBEPOBKW AATUHMKOB BUBPALVN N YOAPA

Yactb 31
Onpegenexve koadppuuneHTa nonepeyHoro npeobpasoBaHuns

Mechanical vibration. Methods for the calibration of vibration and shock transducers.
Part 31. Testing of transverse vibration sensitivity

[arta BBegenns — 2014—11—01

1 O6nacTb NpUMeHeHUsA

HacToswwmii cTaHgapT ycTaHaBnmBaeT TpeboBaHMA K MeTogam onpedeneHns koadduumeHTa nonepey-
Horo npeobpa3oBaHusa npeobpasoBaTeneli NPSIMONUHENHOW BUOGpaLnM — AAaTUYNKOB CKOPOCTU U YCKOPEHUS
(akcenepomeTpoB).

KoadhhuumeHT nonepeyHoro npeobpasoBaHua usMepseTcs ANS NA0CKOCTWU, NeprneHuKynsapHol ocu
4yBCTBUTENILHOCTY Npeobpasosartens (CM. npunoxeHue A). NMockonbKy OTKIMK Npeobpa3oBaTens Ha BO36YX-
OeHne B faHHOIN N/I0CKOCTM 3aBUCMUT OT HanpaB/ieHns BO30GYXAeHUs, B kayecTBe KoadhdmumeHTa nonepeyHo-
ro npeobpasoBaHuns 3asBSIOT €ro 3HAYEHUe B HanpaBeHUN MakcMasibHOro oTk/mka. Ha ocHoBaHuu nony-
YEHHOro 3HauyeHus KoathdumumeHTa nonepeyHoro npeobpasoBaHna MOXET OblTb paccUMTaH OTHOCUTESbHBbIN
Ko3athhnuMeHT nonepeyHoro npeobpasoBaHnsa kak OTHOLIEHME yKa3aHHOl BennyMHbl K KOadhuuneHTy npe-
o6pa3oBaHusa npeobpasosBaTens.

MeTogpl, yCcTaHaBNMBaeMble HACTOALWMM CTaHAapTOM, He npeAnonaralT AeMOHTax kanubpyemoro
npeobpasoBaTtens U ero NOBTOPHble YCTAHOBKM B XoAe KaMbGpOBKW, YTO MO3BO/ISET YCTPAHUTb UCTOUHUKM
HeonpefeneHHOCTH, CBSA3aHHblE C 3TMMK npoueccamn. KannbpoBka MOXeT ObiTb OCyLLeCcTB/eHa C npumMe-
HeHvem BN6POBO36YyaMTENEN, CO3atoLLMX BUOPaLMIO B O4HOM, ABYX WX Tpex HanpasneHusax. MpumeHeHne
TPEXKOMMOHEHTHbIX BUOPOBO36yauTeneid, Bo30yxaalLmx NpaMOINHenHyo Bubpaumio ¢ TpeMs cTeneHsMu
cB060AbI, NO3BONAET OAHOBPEMEHHO ONpefensitb koahdunumeHTsl Npeobpa3oBaHNa 1 NonepeyHoro nNpeod-
pa3oBaHVsA nNpeobpasosarens.

MpumevaHne — [nA M3rMGHLIX akcenepomMeTpoB KOIMPULNEHTbI NonepeyHoro npeobpasoBaHns, N3MepeH-
Hble MpV OTCYTCTBMM BMOpaLUM B HanpaB/fieHUN OCK YyBCTBUTENbHOCTU (Korga YyBCTBUTE/IbHbIA 3/1EMEHT npakTuyeckn
HENnoABWXEH) 1 NPV ee HaNNuUK (Koraa YyBCTBUTE/bHbIM 3/1eMEHT coBepLlaeT U3rMGHbIe KoebaHus), MOryT 3HaUNTeNbHO
oT/iMuaTbea Apyr oT gpyra.

HacTosilwumii cTaHAapT pacnpocTpaHseTcsl Ha KanMbpoBKy B agnanasoHe yacToT oTl My o 5 kly B AnHA-
MUYeCcKOM fmana3oHe yckopeHusi ot 1o 1000 m/c2 (B 3aBMCMMOCTY OT YacTOTbl) U B AMHAMUYECKOM Ananaso-
He ckopocTu oT 1 Mmm/c go 1 m/c (B 3aBUCUMOCTM OT YacTOTbl), OAHAKO A1 OXBaTa NOJIHOro Auana3oHa 4acTtoT
1 amana3oHa U3MEHEHWS YCKOPEHMS (CKOPOCTM) MOTyT NOTpeboBaTbCsl pasHble MeToAbl U pasHble cpefcTBa
N3MepEeHWA.

KanvnbpoBka BbINoMHAETCA NM60 METOAOM CpaBHEHUA C 3TasIOHHBIM Npeobpasosartenem, NM60 c uc-
Nnosib30BaHNEM N1a3epHOro MHTepdepomeTpa.

PacwupeHHas HeonpefeneHHOCTb U3MepeHns KoadhcuumeHTa nonepeyHoro npeobpasoBaHuns, Bbipa-
Xaemas B Buge fonu (B npoueHTtax) koadduumeHta npeobpasoBaHuns, He fo/HkHa npesbiwatb 0.1 % (npu
KoahhuumeHTe oxBarta K = 2).

M3paHune oduymansHoe
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2 HopMaTuBHbIE CCbINKA

B HacTosiLeM cTaHAapTe MCNo/b30BaHbl HOPMATUBHbIE CCbIJIKM Ha cneylolwme ctaHaapTbl. Ansa gatu-
POBaHHbIX CCbIJIOK NPUMEHSIIOT TOJIbKO YKa3aHHOe usfaHue craHgapTa. [Ans HefaTMpoBaHHbIX — MocnefHee
usgaHue (Bknoyas nobble N3IMEHEHS).

ISO 266. Acoustics — Preferred frequencies (AkycTuka. MNMpegnoytutenbHble psifbl 4acToT)

1ISO 16063-1:1998, Methods for the calibration of vibration and shock transducers — Part 1. Basic con-
cepts (MeToabl KanMOPOBKN AATUNKOB BMbpaLmmn n ygapa. Yacte 1. OCHOBHblE MOSIOXEHWS)

3 HeonpepgeneHHOCTb N3MepeHus

PacwwupeHHasa HeonpegeneHHocTb 0.1 % (cm. pa3gen 1). HanpyMep 415 Ko3dddrumeHTa nonepeyHoro
npeo6pasoBaHns 1 %. o3HauyaeT, UTO 3HAYEHWE M3MEPSIEMON BESIMUMHBI MOXHO MPUHSATL HaxoAsLMUMCS B
npepenax ot 0.9 % go 1,1 %.

Monb3oBaTensM HacTosALWEro cTaHjapTa crefyeT caMoCTOATe/IbHO OLEeHUTb HeonpeaeneHHOCTb n3me-
peHusa cornacHo ISO 16063-1:1998 (npunoxexHue A) npu onpegeneHnn koadpuumneHtTa nonepeyHoro npe-
o6pa3oBaHNs U NpeAcTaBUTb ee B BUAE pacLUMpPEHHO HeonpeaeeHHOCTU ¢ KO3 MeHTOM oxBaTta 2 um
B BUJe VMHTepBasa oxsaTa C BEpPOSATHOCTbi0 oxBaTa 95 %. OTBETCTBEHHOCTb 3a pe3y/bTaT OLEeHVBaHUSA He-
onpefeneHHoCTN N3MepPEHUs Npu kannbpoBKe NeXUT Ha UCMbITaTeNlbHON NabopaTtopuu (Nob3oBaTene CTaH-
napra).

4 OnpepgenexHne KoahdmumeHTa nonepevyHoro npeobpasoBaHns
C 1CMNONb30BaHNEM OAHOKOMIMOHEHTHOrO BUMOGPOBO3OYauTEs

4.1 WcnbiTaTenbHoe o6opyaoBaHue

WcnbiTatenbHas ycTaHoBka npeactaBnseT coboil 0AHOKOMMOHEHTHbI BUOPOBO3GYAWTENb CO Cheun-
afbHbIM NpUCnocob6/ieHnemM AnNA KpenneHns kannbpyemoro npeobpasoBaTens Takum o6pa3oM, 4ToGbl ero
OCb YyBCTBUTE/IbHOCTU NieXasna B MNI0CKOCTH, NepneHAVNKyNAPHON HanpaBieHnio ABVXKEHUS cTona Bu6poBo3-
6yautens (Ha pucyHke 1 o603HayeHHoe Kak ocb ). MpucnocobnexHne Ana KpenaeHns fo/MKHO obecneunsartb
BO3MOXHOCTb MOBOPOTa (KenaTesbHO HenpepbIBHOr0) kannbpyemoro npeobpasoBaTtesns ¢ M3MEHEeHMeM Ha-
npaBfieHNs ero ocu YyBCTBMTE/IbHOCTM B Npeaesniax no kpainHeli mepe 180°. Mpumep Takoro npucnocobneHns
B (hopme BOCbMWYrosibHuKa [5] nokasaH Ha pucyHke 1. [[pyrvM BO3MOXHbIM pellueHWeM SIBASAETCA UCMNOJib-
30BaHMe 3/1eKTPOANHAMMUYECKOTO A/IMHHOXOA0BOIO BUOGPOBO36YANTENS COBMECTHO C MOBOPOTHLIM CTOJIOM,
ynpaBfisieMbIM LLAroBbIM gsuratenem (cMm. pasgen 5).

AMNANUTYfa NoMepeyHoro YCKOPeHUs MpuUcnocobneHns A5 KpenseHus, oOyCcnoBMEHHOTO nonepeuy-
HbIM [iB/XXEHWEM BNOGPOBO3GYANTENSA, [O/MKHA ObITb MeHee 1 % aMnAuTyAbl YCKOPEHUSA B Hanpas/ieHUn z Ha
KaX[0i yactoTe KannmbpoBku. ITo TpeboBaHMe [OMKHO ObITb Y)XecToueHo (Hanpumep, 40 0.2 % Ha Kaxaon
yacTtoTe KannbpoBKM), €CNM OTHOCUTENbHbIA KO3(hMLUMEHT nonepeyHoro npeobpasoBaHUst KaMbpyemoro
npeobpasosartens He npesbiwaeT 2 %. [na NpoBepkn cCO6MOAEHNA yKasaHHOrO TpeboBaHUA HeobXoauMOo
nepes kanmbpoBKOli NPOBECTU U3MEPEHMe NonepeyHon Bmbpauum, cosgasaeMoin BU6paLMOHHON yCTaHOBKO
B c6ope (T. €. BUOPOBO3GYAMTENIEM C YCTAHOB/IEHHbIM MPUCNOCOGIEHNEM AN1A KPEeNeHNs), C Harpyskoi, 6aus-
KO no dhopme 1 macce k kannbpyemomy npeobpasoBaTesito, U KOHTPONNPOBaTbL 3Ty BMOPaLMo BO Bpems
Ka/IMbpOBKM.

TpeboBaHus K cpefcTBaM U3MEPEHUS BXOAHOIO 1 BbIXOLHOTO CUrHaN0B Kannbpyemoro npeobpasosare-
NS yCcTaHOBMEHbI B pasgene 8.

[nanasoH 4yacToT McnbiTaHUn 06bIYHO cocTaBnsieT oT 1 My Ao 5 kl'y B 3aBMCMMOCTH OT paboyero guna-
nasoHa 4acToT BU6POBO36YAMTENA U OT CYMMbl Macc NpUCnoco6aeHns AN KpenaeHusa u kanmbpyemoro npe-
obpasoBatens. [manasoH amnanTys yckopeHus — oT 1 g0 200 m/c2.
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T - BUUT N5 U3MEHEHUS NOMIOXKEHWUS BOCbMUYTOLHOTO NPUCNOCOGAEHNSA AN KpenneHus kannbpyemoro
npeo6pasoBatens; 2 — kanubpyemblii npeo6pasoBartens; 3 — npucnocobneHne ANA KpenneHuns kannbpyemoro
npeo6pasoBaTtens; 4 — 3Ta/lOHHbIA Nnpeo6pasoBaTenb: 5 — cToN BUGPOBO36yAUTENSA (BUGpPOCTON)

PucyHok 1— lMpumep npucnocobneHns AN kpenaeHns kanubpyemoro npeobpasosatens

4.2 MeTop

4.2.1 Mpoueaypa kanubpoBKK

Bo3byxaas Bubpauuio BAOAb OCYM YyBCTBMTENBHOCTU Kasimbpyemoro npeobpasoBaTenss Ha OMOpPHbIX
aMnaMTyae 1 yacTtoTe, onpefensatT ero KoadduymeHT npeobpasoBaHusa SN (ganee ansa kpatkoctm — S).
Bo36yxaast BUGpaL Mo B Hanpas/ieHU1, NepneHAnKyIipHOM OCU YyBCTBUTENILHOCTHU, NPY Pa3/IMyHbIX Hanpas-
NIEHMAX OCK YYBCTBUTEIbHOCTW, ONPEeAensioT 3HayeHns KoadduumeHTa nonepeyHoro npeobpasoBaHns Sr
KaK OYHKLMIO 4acTOTbl.

B npoTokosie kanMBpPOBKM yKa3blBAKT MakCUMaslbHOE U MUHMMasIbHOE 3HauyeHust koaduumneHTa no-
nepeyHoro npeobpasoBaHNa Ha KaXAoi yacToTe KanvbpoBK/ WK B BUAE PYHKLUM YacToThl.

4.2.2 MNpepgcTaBneHne pe3ynbTatoB KannbpoBKu

PaccunTtbiBatoT KO3(hhMLMEHT NonepeyHoro npeobpasoBaHns Sr kannbpyemoro npeobpasoBartesisi no
thopmyne

Sk =-rA. @
ar

rge uwl — amMnanTyga BbIXOAHOTO cUrHana npeobpasoBatens:

aT— amMnanTyaa yCKopeHusl, co3faBaemMoro Bu6poBo3byautenem.

OTHOCUTENbHLIA KO3(hhMLMEHT nonepeyHoro npeobpasoBaHusi S”, B NPOLEHTax, paccunTbiBalOT MO
dopmyne

ST -t -100 %. )

roe S — koadhpuymeHT npeobpasoBaHusa npeobpasoBaTens.
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5 OnpeaeneHve KoahguLmeHTa nonepeYyHoro npeo6pasoBaHuns
C CMNOMb30BaHNEeM BMGPOBO36YANTENS C MOBOPOTHLIM CTO/IOM

5.1 VicnbiTaTenbHoe o6opyaoBaHue

5.1.1 O6uwme nonoxeHns
McnbiTaTenbHas ycTaHOBKa Bk/O4aeT B ce6s1 OAHOKOMMOHEHTHbIN BMOPOBO36YAUTEb U NOBOPOT-
Hblli cTON.

MpumeyaHne — HekoTOpble N3rOTOBUTENN aKCENEPOMETPOB C Lie/Iblo YA0BNETBOPUTL TpeboBaHuam [6] npu-
MEHSIOT MUCNbITATE/NbHYH YCTAHOBKY, NOA0GHYI0 M306paXeHHOR Ha pucyHke 2 (nogpo6Hee — B (7]). KoTopasi B ganbHeli-
Lem paccmarpuBaeTcs B kayecTBe npumepa.

B ncnbiTatenbHOW ycTaHOBKe, N306paXKeHHON Ha pUCYHKe 2, KpUBOLWWN NPUBOAMTCA B ABUXKEHME C MO-
CTOSIHHOV Yr/I0BOW CKOPOCTbIO O> C NOMOLLbIO 3/1eKTpoABuraTens n 3ybuyaToil pemeHHol nepegauun. LlartyH
nepemMeLlaeT KapeTky, ABMXEHUE KOTOPOW OrpaHUYeHo [BYMSi CTEPXHSIMW C GPOH30BbIMK BTy/Kamu. Ha ka-
peTke HaxoAWTCA MOBOPOTHbIA CTOM, YNpaBAseMmblii LWaroBbiM ABuratenieM. KapeTka ABMXETCA € 4acTOTOM
npuéan3nTensHo 12 'y 1 ¢ NoHbIM XOA0M (pasMaxoM nepemelyeHns) 25.4 MM. 4TO COOTBETCTBYET cpefHe-
KBaApaTMYHOMY 3HAYEHUI0 yckopeHusa 51 m/c2.

1 — Bpawakumnitca JUCK, 2 — WaTyH; 3 — NOBOPOTHbIA CTON, ynpaBnsaeMblil WaroBblM ABUraTeNeM.
4 — cKonb3siWas MAu Bo3aylwHas onopa. 5 — kanubpyemsblii npeo6pasoBaTtenb; a(l) — yckopeHue.
Cc3, — y!.HOBaﬂ yacTtoTta

PucyHok 2 — lMpumep BUOGPOYCTAHOBKM C NOBOPOTHLIM CTOMOM

Kannbpyemblli akcenepoMeTp 3akpennslT, HanpuMep, B pe3bb0BOM OTBEPCTUW, BbICBEP/IEHHOM B
LleHTpe NOBOPOTHOro ctona. MNpu namepeHnn koadhdrumeHTa NnonepeyHoro NpeobpasoBaHna akcenepoMeTp
yCcTaHaBMBalT TakMM 06pa3oMm, Y4TOObl €r0 0Cb YyBCTBUTENIbHOCTY Gblna nepneHAnKynsipHa HanpasieHuto
ABWXeHus kapeTku. Mpu n3mepeHnn koadduumneHTa npeobpasoBaHns A8 YCTAHOBKM akcesiepomMeTpa, npu
KOTOPOI OCb YyBCTBUTE/IbHOCTW COBMagaeT C HanpaBieHVeM ABMKEHUS KapeTkn, MPUMEHSIIOT cneuuasnbHbli
apantep. KoathdmumeHT npeobpasoBaHns onpefensaoT Ha TON xe YacToTe, YTO U KO3dhULMEHT nonepey-
HOro npeo6pasoBaHus. lMpu onpegeneHun kKoahuuMeHTa NoNepeyHoro npeobpasoBaHMs akcesnepomMeTp
yCcTaHaBNMBaOT TakK, YTOObl €ero oCb YyBCTBUTE/ILHOCTW Obla NEpneHAnKyNsapHa HanpasfeHUo ABWXKeHWS,
1 NoBOpaYuBalOT BOKPYF OCY YyBCTBUTENbHOCTU MOA Pas/IMuHbIMK yrnamMn Ans onpefeneHns 3aBnUCcMMOCTU
KoadhchmumeHTa nonepeyvyHoro npeocbpasoBaHms OT yraia noBopoTa (CM. pUCyHOK 3). Bpemsa nosHoro obopota
akcenepomMeTpa BOKpPYr OCY YyBCTBUTENILHOCTY MOXeT 6bITb 0T 30 A0 120 C B 3aBUCUMOCTU OT pa3peLLeHuns no
yrny noBopoTa (BbICOKOe paspelueHne 0CO6eHHO BaXHO B HanpaB/ieHWW, COOTBETCTBYIOLEM HauMeHbLLUEMY
3Ha4YeHn0 KoahduLMeHTa NonepeyHoro npeobpasoBaHns).

Bo3byxgaemylo B1MGpaumio pekoMeHAyeTcs NOCTOSAHHO WM NEepUoAUYECKn KOHTPO/IMpOBaTb C MOMO-
LL|bl0 YCTAHOB/IEHHOTO Ha KapeTKo akcesiepoMeTpa, 0Cb YyBCTBMTENbHOCTU KOTOPOro coBnajaeT ¢ Hanpasne-
HVeM ABWXEeHWUs KapeTku. [JBoiiHOe MHTerpvpoBaHVe BbIXO4HOr0 CUrHana akcesnepomeTpa no3BonseT nosy-
YNTb CUrHaN NepeMeLLeHuns u, cneaoBaTtebHO, onpeaennTb NOMHbIV X0 KapeTkn, KOTOPbI f0/HKEH COBMNacTb
C 3ajaHHbIM 3HayeHneM (Hanpumep, 25.4 mwm).

KannbpoBky Ha B1n6poB0o36yauTene ¢ NOBOPOTHbIM CTO/IOM 06bIYHO NPOBOAAT Ha PMKCUPOBAHHOW va-
ctoTe (B AManasoHe oT 50 15 N'u) ¢ oUKCMPOBaHHbLIM pasMaxoM nepemMeLteHuns (06b14HO 25.4 Mm).
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1- cornacywowunit yeunutenb (ycunutens 3apsga); 2 — unbTp: 3 — UM POBOA BONbTMETP. 4 — AATUYUK YIN10BOTO
nonoxenus (A); 5 -+ kapeTka; B - kanu6pyemblii npeo6pasoBaTenb, 3aKpenneHHblii Ma NOBOPOTHOM cTofe. 7 — AaTyuk
YyrnoBoro nonoxeHus (B); 8 — KOHTPoNep yrnoBO0 NONOXEHUA ANA 4ATUNKOB 4 N 7.9 — wWwarosblii ABUTATEND;

10 — koHTponnep; 11 — npoueccop; 12 — npusoj. 13 m- fBUTATENIb NEPEMEHHOr0 ToKa; 14 — naHenb ynpasieHus
NOBOPOTHbLIM CTONOM

PucyHok 3 — Mpumep 610K-CXeMbl cMCTEMbI Npeo6pa3oBaHns cUrHana u céopa AaHHbIX

5.1.2 Bu6poBo3byautenb

B npumepe, npueegeHHoM B 5.1.1. OCHOBHbIMU 3/1eMeHTaMu BMOPOBO3OYANTeNs ABAAIOTCA Tpexdas-
Hbli CMHXPOHHbIV ABUraTeNb NEPEMEHHOr0 TOKa W KPUBOLLMMHO-NON3YWMHbIA MEXaHW3M, KOTOPbIA NpMBOAUT
B [iBUXXEHNE KapeTKy C MOBOPOTHbLIM CTO/IOM M 3aKpernjieHHbIM Ha Hem KanubpyembiM npeobpasoBatenem.
[ByxeHnem NoBOPOTHOrO CTOMa ynpas/seT waroBblidi ABuratenb. MNpu NCNONb30BaHUKM NEPEMEHHOMO Toka C
yactoToi 50 'y 1 YeTbIPEXMO/IOCHOTO ABUraTesni CMHXPOHHAs YacToTa BpalleHus n pasHa 1500 muH'l.

NMpumeuyaHne — Vcnonb3oBaHue TpexdhasHOro YETbIPEXMOOCHOTO CUHXPOHHOTO ABUraTens He sBAsieTcs
06s3aTe/IbHbIM. [1151 yNpoLeHnst KOHCTPYKLUM BUBPOBO3GYANTENSE MOXHO MCMO/b30BATH ChelnabHblii 0AHOMAa30BbIN
[Buratesb ¢ nocnefoBaTeNbHbIM BO36YXAEHNEM, paGoTatoLuil CMUHXPOHHO C 4acTOTol ceTu.

5.1.3 Cuctema npeobpasoBaHusa curHana n céopa gaHHbIx

Kak npaBuio, BbIXOAHOW CUTHAN UCNbITYeMOro npeobpasoBaTens TpebyeT COOTBETCTBYHOLLEro npeo6pa-
30BaHuA. BKIOYAA ycuneHve n unbTpaumio. B coctas cpefcTB 06paboTkn curHana MoryT BXOAUTb UCTOUHMK
nUTaHWs, ycunuTenb 3apsfa UanM HanpskeHns W y3KOMOoJIOCHbIA aHanoroBblii NOM0COBOW YUNLTP, KOTOPbI
MOXET NpeACTaBNATb CO60/ KOMGUHALMIO (PUNLTPOB BEPXHUX M HUXKHUX HaCTOT. PUNLTPOBAHHBLIA CUrHAI no-
[aeTcs Ha uupoBoii BONbTMETP, COEAUHEHHBIN C KOMMBIOTEPOM Yepe3 COOTBETCTBYIOLMI HTepdeiic. MNpu-
mMep 6/10K-CXeMbl CMCTeMbl NpeobpasoBaHus curHana n cbopa AaHHbIX NokasaH Ha pucyHke 3.

5.2 NMpoueaypa kannbpoBKu

Kannbpyemblii npeobpa3oBaTtenib 3akpenasoT Ha BUOPaLWOHHOM yCTaHOBKE Takum 06pa3om, 4TOObl
BO36YyXaaemas BMOpaLusi B N0CKOCTU, NepneHAnKyNsSPHON ocn YyBCTBUTEIbLHOCTM Npeobpa3oBaTens, 6bina
no kpaliHeli mepe B 100 pa3 6onblie Bubpauun B HanpasieHnn 3Toil ocu. YactoTa v amnamTtyga Bo3dyxaae-
MO BUBpaLmm AoMKHbI GbITh B Mpefesiax HOMUHa/bHBIX AMana3oHOoB YacToT U aMNauTyA npeobpasoBarens.
MoBopauvBas kanMbpyeMmblii NnpeobpasoBarTeib BOKPYr OCU YyBCTBUTENILHOCTU, ONPeAensaT HanpaBieHus,
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B KOTOPbIX 3HayeHue KoadpuumeHTa NonepeyHoro npeobpas3oBaHna AOCTUraeT MakCumyma U MUHUMYMa,
a TaKkke K0ahULMEHT NONEPEYHOro NPeo6pasoBaHns B HANPaBIEHUW, TA4e ero 3HaYeHNe MakCUMasibHO.

MpuMmeuyaHne — OB6bLIYHO HAMBO/IEE BAXHLIMU NapameTpamin SBSIOTCSA 3HAUYEHNE KOI(PMULMEHTA Nonepey-
HOro npeo6pasoBaHWs (MakCMManbHOe) U HanpaBieHue, B KOTOPOM 3TOT KOI((ULMEHT MUHUMASIEH.

5.3 TlpeacTaBrieHne pesynbLTaToOB KaMbpoBKM

AMNANTYSY BbIXOAHOTO CUrHana kanmépyeMoro npeobpasoBatesns, NofyyYeHHOTo Npu BO36YXXAEHUN BU-
6pauuu B HanpaBfiEHNU, B KOTOPOM KO3(hCHMLIMEHT NOMEPEYHOro NpeobpasoBaHns MakcMMaseH, npeacTas-
NS0T B NPOLEHTaxX OT aMnuTyAbl BbIXOAHOTO CUTHANA, KOTOPbIV Gbl Gbl NOYYEH NPU BO3GYXAEHUMN TOl e
BUGpALMM B HANPAB/IEHWN OCU YyBCTBUTENLHOCTU Npeo6pasoBatens (cMm. [7]).

Moppo6Hee npefcTaBneHne pesynbTaToB KaIMGPOBKM PACCMOTPEHO B 4.2.2 1 B MPUIOXEHN A.

6 OnpegeneHne koadhpnuneHTa NonepevyHoro NpeobpasoBaHuns C
MCnosib3oBaHVEM ABYX BMOpPOBO3byauTeENne

6.1 WcnblTaTenbHoe ob6opypoBaHue

VcnbiTatenbHas ycTaHOBKa BK/IOYaeT B ce6a kak MUHUMYM ABa BM6pPOBO3OYyauTeNns A1a BO36YXAeHNs
BM6paummn B nnockoctn (XY); ABa aTasIOHHbIX akcenepomMeTpa, 0CU YyBCTBMTE/IbHOCTU KOTOPbIX HanpasB/eHbl
BAOMb Ooceil X 1 Y; ycunutenb MOLWHOCTM 1 aBTOMATU3MPOBAaHHYK CUCTEMY ynpaBneHus u cb6opa faHHbIX.
[lBa BO3MOXHbIX BapuaHTa UCMbITaTeNbHON YCTAHOBKM MokKa3aHbl Ha pucyHkax 4 (cm. [8]) u 5 (cm. (9)). Obe
yCTaHOBKM 06ecneunBatoT BO3MOXHOCTb BOCNPOM3BEAEeHMA BMOpauum B 1l060M HanpaBfeHun B MI0CKOCTU
(XY) npn chmkcupoBaHHOM MOMOXEHUN Kanmbpyemoro npeobpasosartens. TUM [aHHbIA MeTof oTanyaeTcs
OT U3/TIOKEHHOTO B pasgene 4. cornacHo KOTopomy, Hao6opoT, Bubpauus Bo36yxgaeTcs B (OUKCUPOBAHHOM
HanpasneHuun, a kannbpyemblii NnpeobpasoBarTesib NOBOpPAYMBAIOT MOA PasHbIMK yriaMu 4as onpegeneHuns
HanpasfieHusi, B KOTOPOM ero Ko3aduLMeHT nonepeyHoro npeobpasoBaHns MakCUMarseH.

B ucnbiTaTenbHO ycTaHOBKe, NOKa3aHHOW Ha pucyHke 4. BO3bGYXAeHWe nepeAaeTtcs yepes LuUanHapu-
YeCKUii CTepXeHb, 3aKpensieHHblli Ha MacCBHOM ocHoBaHuW. Kannbpyemsblii npeobpasoBartenb ycTaHas/u-
BalOT Ha CBOOGOJHOM KOHLe CTEPXHS TakMM 06pa3oM, Y4TO6bl ero oCb YyBCTBUTE/ILHOCTU COBMNajasna C 0Cbio
CTepXHs. Bnbpauus cTepxHs, NpeMmyLLecTBEHHO Ha COBCTBEHHON yacToTe nepsoli Mogbl U3rMGHbIX koneba-
HWI. BO3OYXAaeTCcs C MOMOLLbI0 ABYX NPUCOEAMHEHHbIX Nbe303/1eKTPUYECcKnX obpaTumbix npeobpasosare-
neit. Co3faBaeMble NpyY 3TOM pPe30HaHCHble KonebaHua xapakTepusytoTcs 60MblOoW aMnanTyLoR 1 Manbim
KO3(p(pMLMEHTOM rapMOHUIK.

MpumeyaHne — BbicOKasiXECTKOCTb CTEPXHS € OCEBOM HanpaB/EHNMN NO3BOMSET U3bexaTtb nepegayuv Bubpa-
Lun BAONb OCU YYBCTBUTENILHOCTU kanubpyemoro npeo6pasosartens. OgHako coBepluaemble Npu U3rMGHbLIX KosebaHusax
CTEPXHSI HEBO/MbLUKE YrNOBble KoNe6aHust ero CBOGOAHOIO KOHLLA NPUBOAAT K NOSIB/IEHNIO LLEEHTPOCTPEMUTENBHOIO YCKOpe-
HUSI B HanmpaB/ieHUN OCK YYBCTBUTENILHOCTU. ECIN KOHEL, CTEPXHSA ABUXKETCSH MO OKPYXHOCTH, TO CyLLecTBYeT NOCTOsSHHOe
LLeHTPOCTPEMUTENIBHOE YCKOPEHUE, HAaMpPaB/IEHHOE K LIEHTPY 3TOW OKPYXHOCTW. MPU He3HAYNTENIbHOM OTK/IOHEHUW Tpaek-
TOPWU KOHL,A CTEPXHS OT OKPYXXHOCTU Takoe yckopeHue GyfeT noyTy NOCTOAHHLIM. Kpome Toro, ¢ yrnoBbIMU KoneGaHuamm
KOHLLA CTEPXHS CBSA3aHbl HEBGO/IbLUME YINI0BbIE YCKOPEHWS OTHOCUTENBLHO OCell X 1 Y Ha yacToTe BO3GYXAAEMOi BUGpaLUN.

B ucnbiTaTenbHOM yCTaHOBKe, NOKa3aHHON Ha pucyHke 5. BO3Oyx/aeHve nepefaeTcs yepes nauTy, BO3-
MOXHble NepeMeLLeHNss KOTOPO OrpaHnyeHbl NAI0CKOCTbo (XY) nocpeAcTBOM BO3A4YLUHbLIX onop. Kannbpye-
MbIl NpeobpasoBaTe/b YyCTaHABAUBAIKOT Ha NAMTY Takum obpasam, 4To6bl ero 0Cb YyBCTBUTENbHOCTYU (OCb Z)
6blna nepneHanKynapHa NoBepXHOCTW NanTbl. Bubpaumio nautel o6ecneynsaloT fea unu 6onee Bn6poBo3by-
avTeneid. MpumeHsiemble AN coeguHEHUs BU6POBO36YyauTeNei ¢ NANTol NpucnocobieHnsa AoMxHblI obecne-
4YUTb MUHVMMAIbHOE BpallaTesibHoe ABMXEHMNE MANTbI BOKPYT ocun Z.

B 06eunx ncnbitatenbHbIX YCTAHOBKaX HA MOHTaXHbIX 6/10Kax B HENOCPeACTBEHHON 6/1M30CTU OT Kanu-
6pyemMbIx npeobpasosaTeneil 3akpenseHbl N0 ABa 3TA/IOHHbIX akcenepoMeTpa MasbiX pasmepos, OCU 4YyB-
CTBUTENIbHOCTY KOTOPbIX /IEXAT B N10CKOCTU BO36YxgaemMoii Bubpauun (CM. pucyHkn 4 n 5). B ucnbitatenbHoi
yCTaHOBKe CO CTePXHEM ynpasnsiolme curHanbl BU6poBo36yanTENEN peryimpyoTca Takum o6pasom, YToob!
NOMYUYNTb HYXHYIO TPAEKTOPUIO ABUKEHUA KOHLLA CTEPXKHS.

Ecnun konebaHus, Bo3dyxaaemble ABYyMS BMOpPOBO3OyAWTensMu, coBnagaroT no dase. T0. perynvpys
OTHOLUEHVEe aMNAnNTyA BUbpaLumn, MOXHO NONYyYNTb NPAMOSIMHENHOE [iBUXEHWE kannbpyeMoro npeobpasosa-
Tens B NO60M HanpasfeHun B naockocTu (XY). MamepeHns KoadduumeHTa nonepeyHoro npeobpasosaHuns
BbINOJHAOT A1 PasHbIX HaNpaB/eHW B 3TON MIOCKOCTH.
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f — aTanoHHbIll akcenepomeTp (0Cb X); 2 — 3TafOHHbIN akcenepomeTp (ocb ¥Y). 3 — kanuépyemsblit
npeo6pasoBatenb: 4 — HanpasseHne Bo3byxgaemoi Bu6paumn: 5 — ycTpoiicTBO cornacoBaHns
curHana: 6 — npoueccop C aHasioroBbIM BbIXOAOM: 7 — YCUNNTE/NIb MOWHOCTU: 8 — NMbe303/1eKTPUYECKUNL
BnG6poB0o36yanTEensb (0Cb X); 9 — Nbe3oanekTpuyecknii BM6poBoabyanTens (ocb Y)

PucyHok 4 — VcnbiTaTensHas ycTaHoBKa ¢ ByMs BU6poBo36yauTensmu (npumep 1)

Mpu BO3GYXAEHUN KonebaHuii co casurom pas 90° Touka KpenseHns kanubpyemoro npeobpasosarte-
NS MOXET ABUraTbCs MO OKPY>KHOCTUW, @ BEKTOP LEHTPOCTPEMUTESIbHOTO YCKOpeHus byaeT coBepliatb OAUH
060pOT BOKPYr OCK kanimbpyemoro npeobpasoBatens 3a nepuog konebaHuii. AMOAMTyay n gpasy BbIXOAHOMO
curHana kannbpyemoro npeo6pasoBartesis aHa/IM3UPYT U CPaBHUBAKT C aMMINTYA0 1 ha3oii cUrHanos ¢
3TaNIOHHbIX akcenepomeTpoB. KoadhduuneHT nonepeyHoro npeobpasoBaHusl GyAeT paBeH OTHOLUEHUIO Bbl-
XO[HOro curHana kannbpyemoro npeobpasoBaTtesis K YCKOPEHUIO Ha ero BXxode, a u3MeHeHue dasbl BbIXOAHO-
ro curHana 6ygeT COOTBETCTBOBATb U3MEHEHWIO HaNpPaBfEHNSA LEHTPOCTPEMUTENILHOTO YCKOPEHUS, T. €. Ha-
npaBfieHNst U3MepPEeHNS 3TOr0 KoadhhnLmeHTa.

YacToTa pe3oHaHCHbIX KonebaHunin cTepxHa HaxoguTcs obblyHO B gnanasoHe oT 350 go 500 Iy, u 3aBu-
CWUT OT MacChl KpEMEXHOro NpUcnocobaeHnss U UCMbITYEMOro npeobpasoBarens. AMNAUTYAbl BOCNPOU3BOAM-
MOr0 YyCKOpPEHUS HaxogaTca B AvanasoHe ot 10 go 200 m/c2.
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[ns yctaHOBKM C Nockoli nauToli u AByMA unu 6osiee BUOPOBO3BYAUTENSMU XapaKTepHbl creaytoLie
AmanasoHbl: oT 50 100 'y no yactoTte, oT 10 Ao 200 M/c2 no yckopeHuto 1 oT 1 A0 10 MM MO NepemeLLeHuto.

J— 3TalfioHHbIW akcenepomeTp (ocb X). 2 *= 3TanoHHbIN akcenepomeTp (ocb V): 3 -- kanubpyemsblii npeo6pasoBaTtenb:
<-- Bo3jylwHasa onopa. S— naockocTb (XV); 6 — ycTpoiicTBO cornacoBaHua curHana 7 — NpoLeccop ¢ aHanoroBbiM
BbIXOAOM: 8 — ycunutenb MowHocTu: 9 — Bu6poBoabyautens (ocb X) 10 — Bubpoaoabyantens (ocb ¥]. 11 - pama

PucyHok 5 — McnbiTaTenlbHas ycTaHoBKa € ABYMS BMGPoBO36yauTensmu (npumep 2)

6.2 MeToA KanMbpoBKU U NpeAcTaBNeHNE pe3ybTaToB

CyTb MeToAa MOXET 6bITb MOSCHEHA Ha NPUMEpPE UCMbITaTe/IbHOW YCTAHOBKU, M306paXKeHHOW Ha pu-
cyHke 4. CucTema ynpasneHust obecneunBaeT BO30YXAEHME KPYroBOi BUGpaLnM KOHLA CTEPXHS B NIOCKO-
ctn (XY) ¢ cocTaBnsAwLWMMN YCKOPEHNST (M3MepPSeMbIMU 3Ta/IOHHBIMUK akcenepoMeTpamm):

ax (0" ax sin(2nff). 3)

ay (N = av cos(2nft), 4)

roe ax(() — coctaBnsawoLLas ycKopeHus BAOb OCU X;
ax - amnautyaa cocTasfisolieil yCkopeHns B4onb ocu X;
aY(f)- cocTasnsalas yCKopeHus BAO/b Och Y.
av — amnauTyga cocTaBnsioLeil yCKopeHnus BAOAb Och Y;

f — vactoTa BO36YyxAaemoi BubpaLuu;
| — Bpemu.
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UTOGbl TPAEKTOPUS KOHLA CTEPXHS MpeacTaBnssia cob60il OKPYXXHOCTb, HEOBX0AUMO COGNAEHME YC-
nosusa 3x -ay. Npu Hecob60AEHNN YKa3aHHOTO YC/I0BUSI BUGpaLMs KOHLA CTEPXHSI ByAeT 3N1MNTUYECKOIA.

BX0OZHbIMW cUrHaNamMmn CUCTeMbl yrnpas/ieHns 6yayT BbIXOAHbIE CUTHasbl kannbpyemoro npeobpasoBa-
TeNns 1 3Ta/IOHHbIX aKkcesIepoMeTPOB.

Mopynb a(0 1 yron WO BekTopa YCKOPeHUs a. BO3GYXXAAEMOro B MONepeyHoii naockoctn (XY) B MOMEHT
BpeMeHu t, MoryT 6bITb OnpeAeneHbl No hopmysiam:

a<0=JafajT afj. (5)
WO tan MO (6)
MO/

MakcumasibHoe 3HaYeHne Ko3duLeHTa NoNepeyHoro NpeobpasoBaHnst Sr max kKaM6pyemMoro npeos-
pasoBaTenis 6yAeT paBHO MaKCMMYMy OTHOLUEHWS €r0 BbIXOAHOTO curHana nowld) k’yckopenuto a(0

- max 7
St, - )

AmMnnnTyga BbixogHoro curHana uoul(f). obycnosneHHas nonepeyHoi Bubpauueli, 6ygeT mana, ecnu
Man KoadhuuneHT npeobpasoBaHnsa SN kanmbpyemoro npeobpasosaresis (Kak 3T0 UMeeT MecTo, Hanpumep,
ANA yAapHbIX akcenepoMeTpoB). B aTom cnyyae paspeLueHvie no aMmnanTyae MOXHO YYHLWNTb NPUMEHEHNEM
K BbIXOAHbIM CUTHasam kannbpyemoro npeobpasoBaTens U 3TasIOHHbIX akcesiepoMeTpoB MeToda CUHYC-an-
npokcumaumm (cm. [2]) unm 6eicTporo npeobpasoBaHusa dypbe (BMP).

CnekTpasibHble COCTaBAOLWME YKa3aHHbIX CUTHAUI0B Ha YI10BOV YacToTe BO30yxaeHus < = 2rJ npesa-
CTaB/MA0T COBO0M KOMMIEKCHbIE BE/TMYUHBI:

w

©)

(10)

CocTaBnstoLMe BbIXOAHOTO CUrHaNA, CUH(DA3HbIE C BbIXOAHOIO CUTHAMA 3TA/IOHHbLIX akCesepoMeTpoB,
MOXHO paccunTaTtb no opmynam:

(11)

U- fhra) 02

roe cuMBost Re () 0603HavYaeT AeCTBUTE/IbHYIO YacTb BbIPAXEHUS B CKOOKax, a |A| u A] — MoAy/b BEKTO-
pa A, 1 CONPsKEHHbIN K HEMY BEKTOP COOTBETCTBEHHO.

Torga cocTaBnsiowme KoahuumMeHTa NonepeyHoro npeo6pasoBaHns nNo ocsiM X 1 Y MOXHO onpeje-
NNTb Kak:

SX « FK-I (13)

< Up @)
SR
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MakcmanbHoe 3HavyeHne KoadhhuumeHTa nonepeyHoro npeobpasoBaHns STmax u yron Pl Tax. B Ha-
npas/ieHUN KOTOPOro 3TOT KOIMULMEHT MakCMMasieH, BbIYMCASAIOT Mo hopmynam: ’

Sr.max AXjnax * 'Sy.max- (15)
~Y.Tak

> T.Tax (16)
AX.Ta*

Yron pr mtn, B HanpaBieHUN KOTOPOro KO3qIhULMEHT NonepeyHoro Npeo6pasoBaHnst MUHUMASIEH, Bbl-
uncnsT No popmyne

Pomn-Pr.n,«+f a7

7 OnpepgeneHve KoadhduumeHTa nonepevyHoro npeobpasoBaHus
C MCMNOJIb30BaHNEM TPEXKOMMOHEHTHOIO BMOPOBO36YyANTENs

7.1 YcTpolicTBO

VcnbiTaTenbHast yCTaHOBKA COCTOMUT M3 Tpex OTAeflbHbIX BUGPOBO3OyauTENnei Ans BO3OYXAEHUs BU-
6pauun B HanpaBneHuAx X. Y u Z. a Takke YCTPOCTBa COYNieHeHusl. DTO MO3BONSET NOMUMO BubGpauun B
nonepeYyHon naockoctu (XY) Bo3byxaaTe BUO6paLnio B HanpasieHnn Z ¢ Lenbio BOCMPOU3BEAEHUN TAIMHHbIX
yCNoBUWA NpUMeHeHns kanubpyemoro npeobpasoBaTensi.

1306paxeHHbI Ha pucyHKe 6 TPeXKOMMOHEHTHbIV BU6poB036yanTenb (cM. (10] u [11]) BkntoyaeT B cebs
TpW anekTpoAnHamMmyecknx BU6poBo3byanTens, co3ganwmnx noctynaTesnibHoe ABVXEHNE, 1 YCTPONCTBO COY-
NleHeHus B BUAe rmapocTaTmyeckoro noglwmnnHmka. 310 obecneymsaeT BO3MOXHOCTb HE3aBUCMMOTO ynpas/ie-
HUSA amnanTyA0R 1 YacToTol BO3BYXAeHUA No Bcem TpeM HanpasneHusam (X. Y u Z).

B cocTaB ncnbiTaTeNbHOM YCTAHOBKM BXOAUT Takke U3MepuTesibHas cuctema, No3sosstwas ogHo-
BPEMEHHO M3MEpPATb YCKOPEeHUsi B HanpaBneHusax X. Y u Z n BbIXOAHON curHan kanmbpyemoro npeobpa-
3oBarvens.

B [10] n [11] npuBeAeHbI NpUMeEpPbI peanu3aunii Tpex pasHbiX CNOCO60B M3MepeHns BubpaLum ¢ NOMOLLbHO:

- TPEXKOMMNOHEHTHOrO akcenepomMmeTtpa (PUcyHok 6);

- Tpex nasepHbIX UHTepdepomMeTpoB (PUCYHOK 7);

- TPEXKOMMOHEHTHOr0 Na3epHoro BubpomeTpa (pPUCYHOK 8).

M3mepeHne BbLIXOAHOTO M BXOAHOIO CUrHaNOB Kanmbpyemoro npeobpasosaTesii — B COOTBETCTBUM
C pasgenom 8.

[lnanasoH yacToT Ka/MbpoBKM cocTaBnseT, kak npasuno, ot 1 go 500 u; amnauTyf ycKopeHus —
ot 10 o 200 myc2.
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j — BUGpoeos3byauTCcab (0cb X) 2 — ajantep ¢ TPEXKOMNOHOUTHbLIM akcenepomMeTpom; 3 — kanubpyemblii npeo6pasoBaTtensb.
4 -+ BubpocTon; 5 — BM6poBO36yANTENL (OCb Y). 6 — YCTPOWCTBO COYNEHEHUA. 7 — OCHOBaHWE C CUCTEMOI BUGpousonaumum;
8 — BU6GpoBO36YyAMTENDb (OCb 2)

PucyHok 6 — McnbiTaTenbHas ycTaHOBKa C TPEXKOMMNOHEHTHbIM BUGPOBO36YAUTENEM
N TPEXKOMMNOHEHTHbIM aKCeniepoMeTpoMm

| — BU6poB036yanTens (ock X\, 2— Bubpocton; 3 — kanu6pyemsulil npeo6paszosatens; 4 — nyu nasepa
nHTepcepomeTpa (ocb 2); 6 -+ agantep c oTpaxawWMMmN naockocTamn; 6 — subpoBo3byanTens (ocb Y): 7 — nHTepgepomeTp
(ocb X)\ 8 — cuctema Bubpounsonauuun nHtepdepometpa (ocb X); 9 — Bubposo3byautens (ocb Z); 10 — ycTpoiicTBO
couneHeHus. 11 -- oCHOBaHWe C cucTeMoi BuGponsonsauun; 12 — cuctema Bu6pousonauumM nHTepdepomeTpa (och Y).
13 — uHTeptepomeTp (OoCb Y}

PUCyHOK 7 — McnbiTaTeNibHas yCTaHOBKA C TPEXKOMMOHEHTHLIM BUGPOBO36YyaNUTENIEM
1 TPEeMsi 1a3epHbIMK MHTEepdepoMeTpamm
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1— BUGP00036YAUTCAL (OCb X); 2 - oubpocTon. 3 ~ kanubpyemblii npeo6pasosaTtenb: 4 -- agantep
c oTpaxawwmnmmy nnockocTamn: 5 — Bubposo3byauntens (ocb V); 6 — Bub6poaosbyanTcnb (oCb Z); 7 — ycTpoicTBO
COY/IeHEeHUsA; B - OCHOBaHMe C CUCTeMOil BUGponsonsuun. 9 - cuctema BUGPON3ONALUM MHTepdepomeTpa;
10 — TPeXKOMMNOHEHTHbIA NasepHblii UHTepdepomeTp

PucyHok 8 — VcnbiTaTeNlbHas yCTaHOBKa C TPBXKOMMOHBHTHLIM BHGPOBO36YAUTBNEM
1 TPBXKOMMOHBHTHbIM N1a3epHbIM HTEPdEPOMETPOM

7.2 MeToA KanubpoBKU W NpeAcTaBleHNE pe3ybTaToB

CyTb MeTofa MOXeT OblTb NOACHEHA Ha NMpUMepe WCMbITaTe/IbHON YCTAHOBKU C TPEXKOMMOHEHTHbIM
akceniepoMeTpoM, M306paxeHHoNn Ha pucyHke 6 (nogpobHOCTM MeToAa onucaHbl B [12]. 3a WCKIYeHUeM
TOro, YTO BMECTO TPEXKOMMOHEHTHOrO akcesiepoMeTpa MCNo/b30BaHbl YeTbipe 3Ta/IOHHbIX akcenepomMeTpa,
4TO MO3BONSIET KOHTPO/IMPOBATb OTKNOHEHMUS OT 3a[aHHOro BO30YXAEeHWS, B TOM Yncie CBsi3aHHble ¢ paboToii
TMAPOCTaTNYECKOro NOALNMHYKA).

Kannbpyemblii npeobpasoBaTtesib yCTaHaB/IMBAIOT B LLeHTpe BnbpocTona gunametpom 420 MM, U3roToB-
NIEHHOTO 13 aNtOMUHNEBOTO NNTbS.

Mpu ycTaHOBKe obecneynBaeTca coBnajeHne oceil YyBCTBUTE/ILHOCTM Kanmbpyemoro npeobpasosare-
N5 M OAHOI N3 OCeil YyBCTBUTENBHOCTY 3TA/IOHHOTO TPEXKOMMOHEHTHOTO akcenepometpa (ocb Z). [IBMKeHne B
rOpPU30HTasIbHOM NN0CKOCTU (XY) KOHTPONMpPYeTCH TPEXKOMMNOHEHTHLIM akcenepomMeTpom. 3To obecneynsaeTt
He3aBUCMMOCTb pe3y/ibTaToB M3MepeHus koadbdurLreHTa NonepeyHoro npeobpasoBaHns OT BANSHWA obpart-
HOIN CBSA3U B ynpaBieHun BM6POBO3OYANTENAMN.

BbIXoAHblE CUTHAsbI aKCeNepoMeTPOB CMHXPOHHO 3anucbiBalOT B NaMATb NpoLieccopa nocne onepawumn
aHanoro-umpoBoro npeobpasoBaHns. YactoTbl BUbGpaumn B HanpasneHun 2 n B nnockoctu (XY) Bbibupatot
He3aBMCUMO APYT OT gpyra. HanpasneHue Bo36yxaaemMoi Bubpauumn B n0CKOCTU (XY) nsMeHstoT ¢ warom 30°.

AmMnnauTyay Bubpaunm B naockoctn (XY) paccuutsiBatoT no dopmyne

axy « Jy, (18)

rae ax U aY— COCTaBNSIoLME YCKOPEHUS MO OCSAIM X U Y COOTBETCTBEHHO, U3MEPEHHbIE 3TaSIOHHBIM aKcesne-
pPOMETPOM.

Ha ocHoBe nosly4eHHoro 3HaueHust axyY oueHuBaoT KO3PMLNEHT NONEPEeYHOro Npeobpas3oBaHNs B Ha-
npassieHun nog yrnom arctat\{aYja x ).

JanbHeililwan o6pa6oTka 1 NpeacTaBieHne pesynbTaToB aHanoruyHbl 4.2.2.
12
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8 CpeacTBa M3MepeHuii BXOHOTO U BbIXOAHOIO CUrHA/IOB Ka/IMbpyemoro
npeo6pasosaresis

Lns nsmepeHuit koadppmumeHTa nonepeyHoro npeobpasoBaHnsa UCnbITaTe/lbHast yCTaHOBKa KpoMe uc-
nblTaTteNlbHOro 060pyA0BaHNsA, ykasaHHOro B pasfenax 4 n 5. fo/mkHa BKIoYaTb B Ce6A N3MEePUTENbHYIO CU-
CTemy. NO3BOJIAIOLLYI0 NPOBOANTL U3MEPEHUS C y4eToM TpeboBaHWii No HeonpeAeleHHOCTN U3MepeHns npu
Kannoéposke.

Mpumepamun cpecTsB U3MEPEHUS aMNINTYbl YCKOPEHUS UM CKOPOCTU BUBPOCTONA AB/ATCA:

a) Nbe303/IeKTPUYECKNIT akcenepoMeTp, yeunuTe b 3apsga u BoNbTMETP CpefHeKBaApaTMyHoOro sHave-
HUA AN OAHUBPUMEHHOIO U3MepeHnsa aMninTy [ YCKOPeHUs B HanpasieHuax X. Y un Z:

b) UHTEPEPEHLMOHHbIV NnasepHblii BUGpoMeTp A8 OAHOBPEMEHHOTO U3MEPEHNUS aMnInTy [ CKOPOCTK
B HanpasneHnax X. ¥ nz,

C) TPEXKOMMOHEHTHbIV MHTEPEePEHLNOHHbIV Na3epHbli BUGPOMETP A5 0AHOBPEMEHHOTO U3MEpPeHUs
amMnNuTy CKOpOCTU B HanpassieHnsax X. Y n Z.

B cnyyaB TpexKkoMnoHeHTHOro BM6poBo3byautens (CM. pucyHku 6. 7 n 8) cnegyeT ncnonb3oBaTb Tpex-
KaHanbHY0 n3mepuTenbHyto annapatypy (cm. (10] u [11]).

MprvMepom cpeacTB N3MEPEHWIA BbIXOAHOMO CUrHana kanmbpyemoro npeobpasosarens MoryT 6biTb yCu-
NTeNb CUTHasa 1 BOJIbTMETP CPeHEeKBaAPaTUYHOro 3HaueHus.

9 MpeAnoyTuTeNibHble 3HAYEHUST aMNINTY/, U YacTOT Ka/IMGPOBKN

AMMINTYAbl YCKOPEHUS WM CKOPOCTU cnefyeT BbibnpaTh Tak. YUTO6bl OTHOLIEHME «CUTHAI/LWYM» Ha Bbl-
Xo4e kanmbpyemoro npeobpasoBaTens 6bi/10 OCTATOUYHbIM A8 TOYHOTO U3MEPEHUS aMNAUTYAbl BbIXOAHOMO
curHana.

YactoTbl kanMbpoBku cnegyeT BblbupaTb M3 psga CTaH4APTM30BaHHbIX TPETbOKTABHbIX 4YacToT Mo
ISO 266 B npegenax ot 1y fo 5 kl'y unm n3 psiga yrnosbix YactoT Bokpyr 1000 pag/c.

13
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MpunoxeHne A
(o6sA3aTenbHoe)

Onpegenexune koaguureHTa NonepeyHoro npeo6pasoBaHus

KoathpuumeHT nonepeyHoro npeobpas3oBaHns akcesnepomeTpa (fatyvka CKOpOCTU) XapakTepusyeT ero 4yBCTBU-
TENbHOCTb K YCKOPEHWIO (CKOPOCTU) B MJIOCKOCTU, NEPNEHANKYIAPHO OCU YyBCTBUTENLHOCTM.

Ocb 4yBCTBUTENLHOCTM Npeobpa3oBaTens Heob6s3aTeNlbHO COBNaAaeT C 0Cb0 MakCUMasibHOW YyBCTBUTEbHOCTH,
Kak nokasaHo Ha pucyHke A.1l. B npsiMOYrosibHO cucTtemMe KOOpAMHAT (CM. pUcyHOK A.1) BekTop Smax (COOTBETCTBYHLLMIA
HanpaB/IeHNI0 MaKCUMaslbHOW YyBCTBUTE/ILHOCTM) MOXET GbiTb Pa3foXeH Ha [Be COCTaBAsiolWMe: BAOSb OCK YyBCTBU-
TeNbHOCTU. A/151 KOTOPOW onpeaeneH ko3 uumeHT npeobpasoBarna Sf(. n BAOb OCKU. COOTBETCTBYIOLE MaKCMMalbHO-
My 3HaYeHuto KoaphuLumeHTa nonepeyHoro npeobpasoBaHns S, T3x.

TeopeTnueckas KpMBas 3aBUCUMOCTU KO3(h(pULMEHTA NONEPEYHOTO NPeO6PA30BaHMS OT HanpasieHus Bo36yxae-
HWSA BUGpaLUM NokasaHa Ha pucyHke A.2.

14
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270°

PucyHok A.2 — TunuyHasa TeopeTuyeckas kpusas KoadyduumeHTa nonepevyHoro npeobpasoBaHus
B MONSIPHOI cucTeMe KOOpAMHAT Kak (PyHKLMA yTna B N0CKOCTU, NepneHANKyNapHO
0CMW YyBCTBUTENILHOCTU NpeobpasoBarTens
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Mpunoxexnune A
(cnpaBo4HOE)

CBefleHNs1 0 COOTBETCTBUM CChINTOUYHBIX MEXAYHAPOAHbIX CTaHAAPTOB
MEeXToCyAapCTBEHHbIM CTaHAapTam

Ta6nunuya AA.1

O603Ha4eHne CCbIIOYHOTO CreneHb OBO3HAYEHNE 1 HAVIMEHOBAHME MEX TBEHHOTO CTAHIADT
MeXAyHapoAHOro craHgapTa COOTBETCTBUA OSHAYEHINE W HAVIMEHOBAHNE MEXTOCY/AAPCTBEHHOTO CTaHAapTa
ISO 266 — .
ISO 16063-1:1998 HoT FOCT I1SO 16063-1—2013 «Bubpauus. Metoabl KanmbpoBku gat-

unKoB BUGpauum n ygapa. Yacts 1. OCHOBHbIE MOMOXEHUSI»
* COOTBETCTBYIOLIMI MEXTOCYAAPCTBEHHBIN CTaHAAPT OTCYTCTBYET. [L0 €r0 NPUHATUS PEKOMEHAYETCS UCMO/b30-
BaTb NEepPeBOj Ha PYCCKWiA A3bIK LaHHOTO MeXAyHapOo4HOro cTaHaapTa.

MpuMmeuaHne — B HacToswel TabnuLe UCNONb30BAHO CliefyoLee YC/I0BHOE 0603HAYEHNe CTeNeHn CooT-

BETCTBUA CTaHjapTa:
- FOT — naeHTUYHbIN cTaHaapT.
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