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PYKOBOACTBO IO OKCIVIYATAIIUHU

[IEE3OS3JIEKTPUUYECKMX AKCEJIEPOMETPOB ICP®

BKJIFOUEHBI CITPABOYHBIN JINCT TEXHUYECKUX XAPAKTEPUCTHK, CXEMA YCTAHOBKH

N NTHOOPMALIMA OTHOCUTEJIBHO KAJIMBEPOBKU

OTAEJIEHUE IMI HE BEPET HA CEBA OTBETCTBEHHOCTHU 3A TTOBPEX/IEHM A, BBI3BBAHHBIE JAHHBIM U3JEJIMEM B
PE3VJIBTATE INIPOLEAYP, KOTOPBIE HECOBMECTHMBI C JAHHBIM PYKOBO/ICTBOM

1.0. BBEJJEHHE

TIpumure Hallu M03/IpaBJICHUS c TIOKYIIKOI
BBICOKOKQUY€CTBEHHOTO JlaTYuKa MIPOMBIIIJIEHHOTO
nazuauennss 1CP®. Jnst  oOecrieyeHUs] HAMBBICIIETO
YpOBHS  PabOYMX  XapaKTePUCTHK 3TOTO  H3ACIHA

HeoOXoauMoO, 4YTOoOBI BBl 03HAKOMMWINCH C METOIAMU
KOPDPCKTHOH YCTAaHOBKM W MOHTaXa JO TOro, Kak
MBITATBCS IKCIUTyaTHpPOBaTh 3TOT mHpudop. Ecim mocne
OpOYTEeHUsI  9TOr0  pyKoBoAcTBa y  Bac  Oymyr
JOIIOJIHUTCIIBHBIC BOHpOCI)I OTHOCHUTCJIBHO 3TOI'0 AAaTYUKA
WIA €ro NPHMCHEHHWS, 3BOHHTE 10 OecIuIaTHOU
TeNne(OHHOM JMHUKM CIHCHUAIUCTY [0 MPUMCHEHHIO,
Homep tenedona 716-684-0003 wiu 800-959-4464.

Jns BeIOOpa JOJDKHOTO JaTyuka TpedyeTcss YIemsTh
oco00e BHUMaHUE TPEM OCHOBHBIM OOCTOSTEILCTBAM:
KOHCTPYKLIIMH JaT4hKa, OKUAAEMbIM JHHAMHYECKUM
XapaKTEepUCTHKaM B MECTE€ YCTAHOBKHM U CaMOMy MECTY
MIPUMEHEHHSI.

Konuctpykuus JlaTYMKa BKJIIOYAET COOCTBEHHO
YyBCTBUTENBHBI  3JEMEHT, MaTepuaJl ¥  BBIOOD
KOMIIOHEHTa Ui JaT4dKa. IIpennournrensHEIC
aKceIepoOMeTpPhI MPOMBIIIJIEHHOT'O HA3HAYCHUS

HCIIOJIB3YIOT ‘IyBCTBI/ITeHBHBIﬁ OJICMCHT CABHUI'OBOT'O THIIA
Ha KBapUE€BOM HMJIM KEPAMHUYICCKOM KpHUCTAJIE.

KsaprieBsle 49yBCTBUTENBHBIE SJEMEHTHl B THIIOBOM
ciydae HCIIOJIb3YIOTCH, Korja XOTAT HUMETh
JIOJITOBPEMEHHYI0 ~ CTAaOWJIIBHOCTh W MUHHMAJbHBIC
BBIXOJHBIE CMEILEHUS BCJIEACTBUE TEMIIEPATYpPHBIX
u3MeHeHud. Kepamuueckue 4yBCTBUTEIbHBIE 3JIEMEHTHI
00eCTICUYNBAIOT [IpeKpacHoe pa3peliieHue u
JIOJICOBEYHOCTh B 3aLIYMJIEHHBIX BHEIIHUX YCIOBMSX U
MOT'YT NpEAHA3HAYaThCs I HU3KO- U BBICOKOYACTOTHBIX
U3MEPEHUH. [Ipennourenue OTHAETCs JaT4uKaM
CABUIOBOIO  THUIA  BCIEACTBME  IpUCYyLlEW UM
HEUIyBCTBUTEIEHOCTH K HEOJNATONPHUATHBIM  BISTHASIM
BHEIIIHEHN CpeJibl, TAKUM KaK MEXaHUYECKOE HaIpsiKEHUE,
BO3JICHCTBYIOIIEE HA KOPIYC WIK OCHOBAaHUE U Mepenabl
TeMreparypsl. BHYTpeHHssI um30isluMs — Kopiyca U
3KpaHUPOBKa BAJKHBI TSt MpEeAOTBPAILLIEHUS
BO3HHKHOBEHUS] OIIMOOYHBIX CHUTHAJIOB B pe3yJbTaTe
BO3JICHCTBUSL ~ KOHTYPOB  3a3€MJIEHHMS M HAaBOIKHU
3JIEKTPOMAarHUTHBIX U PaJUOYacTOTHBIX momMex. Jpyrumu
MMCIOIIMMH Ba)XHOE 3HAUYCHHE KpPUTEPUSMH BBIOOpa
Marepuaja SBJISETCS HMCHOJb30BAaHUE Kopoyca U3
HEMAarHUTHOM HEp>KaBEIIIEW CTajau, MCIOJIb30BaHUE
TepMETUYHOTO YIUIOTHEHUS u COEeIMHUTENEH
MIPOMBIIIJIEHHOT'O Ha3HAaYECHMUS, YAOBJIETBOPSIOIINX
TpeOOBaHUAM BOCHHBIX cTaHIapToB. CM. puc. 1.
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THHQ%)BOI?I
konebanusx ICP™ akcenepomeTp:

1 — macca; 2 — coeauHUTEND; 3 — BCTPOECHHbIE JIEKTPOHHBIE CXEMBbI; 4 —
CTOHOPHOE KOJIBLIO; 5 — MbE303IEKTPUYECKUI HIEMEHT; 6 - OCHOBAaHHE

paboTaromuii Ha  COBUTOBBIX

Osxuaaemple THMHAMUYECKUE XapaKTePUCTUKH 3aBUCAT OT
NIPUMEHEHHUsT ¥ BKJIIOYAIOT YacTOTHBIM  JTMana3oH
U3MEpEeHUsl U OXMJaeMble aMIUIMTyAbl BuOpanuu. [locne
BHUMATEJILHOTO M3YYeHHUs] 0OOpYNOBaHHMS Ul KOHTPOJIS
MOXXHO YCTaHOBUTh MHUHHMAIbHYI0 M MaKCHMAJIbHYIO
YacTOThl W3MepeHusi. MUHUMabHas 4acTOTa M3MEPEHUsI
OOBIYHO WMEET OTHOIIEHHE K IJIF0OBIM CyOrapMOHHKaM
paboueil 4YacTOTHl BpalleHHs WJIM K JIOOBIM HHU3KUM

94acToTaM, KOrja [O/DKHBI COOMpaThCsi B JaHHBIC
BHOpAITUH. MaxcumansHas 4acToTa  H3MEPEHHUs
ONpeneNseTcss  MaKCHMAaJIBHBIM  YHCIOM  BBICIIHNX

TapMOHHUK Ui pabodvell YacTOTHI BPAIICHUS, YaCTOTHI
MOJIIMITHUKOB  WJM  IIeCTepeHHOM  mapbl.  Takoi
YACTOTHBIM MAna3oH W3MEPEHUs JOJDKEH HAXOIUThCS B
npeznenax OTOBOPEHHOTO B TEXHUYECKUX
XapaKTEepUCTHKAX YaCTOTHOTO AWANa30Ha JATYHKA.

AMIUIMUTYIHBIA ~ Mana3oH OTHOCHUTCS K  OXKHJAeMbIM
ypOBHSM BHOparmu ajst u3MepeHus. COOTBETCTBYIOIIHE
3HAYCHUS CBS3BIBAIOTCSA C  YPOBHAMH  TPEBOXKHOM
CHTHAJIM3AIMY, YCTaHABIMBAEMbIMU JJisi 00OpYHAOBaHUSI.
[ytem TIHIATEIHHOM OLICHKH WHIUBHy AJTbHBIX
OTIMYUTEIBHBIX OCOOCHHOCTEH 00OpYyIOBaHUS WH)XEHED
TEXHHUYECKOTO OOCITY)KMBAHHUS MO TEKYIIEMY COCTOSHHIO,
OCHOBaHHOMY Ha MPOTHO3UPOBAHHUHM 3araca HaJeKHOCTH,
MOXKET OIICHHTh MHHUMAIIFHBIC OXHIACMBIC YPOBHH
BHOparu u 00ecrednTh, 9TOOBl YPOBEHb COOCTBEHHBIX
JNEKTPUYECKUX IIYMOB aKcelepoMerpa ObLI MEHbIIIe
TaKUX 0KUIAEMBIX YPOBHEH.



Breninue ycnoBust IMEIOT PEHIAIONIEE 3HAYEHNUE BO BPEMs
BHEJIPEHUS NPOTPAMMBI M3MepeHus. BrIOpaHHBIN faTInK
JOJIDKCH 6]:.ITI:- B COCTOSAHUH COXpaHATH
paboTOCIIOCOOHOCT, B LIMPOKOM JHAlla30HE BHELIHUX
YCIIOBUM, KOTOpbIE BO3AEHCTBYIOT Ha HEr0; IO3TOMY
HMEHTe JOCTATOYHO BPEMCEHU JId OUCHKH IMOTCHIUAJIBLHO
BO3MOKHBIX BHEIIHMH YCIIOBHM, TAaKMX KaK BBICOKHE
TEMIEpaTypbl W HAINYME XUMHYECKHX 3arps3HEHU.
3aJaHHbBIM TEeMIIEpaTypHBIN OUAaNa30H AaT4YMKa JIOJDKEH
COOTBETCTBOBATH ¢bykTyanusm TEMIIEPaTyPbl
OoKpyXxatouieil cpeasl. Ecnum  npucyTCTBYIOT  enKue
NPOMBILICHHBIE XUMHUKATBI, TPEOYIOTCS TepMETHYECKOe
YIUIOTHEHHE  JaT4MKa M  KOHCTPYKLHUS,  KOTOpasd
MPOTUBOCTOUT KOppo3un. HakoHel, T0KHA yUUTHIBATHCS
BO3MOXXHOCTh INOBPEXKACHHS Kabelass M JarTdyuka B
KOHKPETHOM MECTE Pa3MEIICHUS NaTYHKA.

2.0. ICP*-AKCEJEPOMETPBI

K nmaHHOMy  pyKOBOACTBY MO  OKCIUIyaTallH
MIPUKJIAIbIBACTCS JIUCT c TEXHUYECKUMU
XapaKTEPUCTHKAaMH, B KOTOPOM IIPHUBOJATCSA MOJHBIE

JAaHHBIC KOHKPECTHOI'O aKCCJICPOMETpPaA.

Bce ICP®-aTunku 1u1s CBOi KOPPEKTHOM paGOThI
TpeOYIOT UCTOYHMKA ITUTAHUS TIOCTOSHHOTO TOKA.
TumoBas gaTYMKOBasi CHCTEMA BKIIFOYAET B ceOst ICP®-
JIATYHK, OOBIYHO JIBYXIIPOBOJIHBIN Ka0eb U HCTOYHUK
MUTaHUS MOCTOSIHHOTO TOKa, KaK MOKa3aHo Ha puc. 2.
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Puc. 2. Tunosast ICP®-atunkoBas cucrema:

1 —or 1 10 30 B OCTOSHHOIO TOKa; 2 —1M0J CTAOMIM3alluK TOKa; 3 —
pa3meNuTenbHbIH KoHAeHcaTop (TumoBoe 3HaveHnme 22 Mxd, >35 B
TIOCTOSIHHOTO TOKa); 4 — CONPOTHBIEHUE (UIBTPA; 5 — H3MEPUTENbHBII
puoop; — 2-KOHTAKTHbIH COEAMHMTENb; / — YCWIUTENIb, 8 —
NbE303JIEKTpUUecKuid kpuctamt, 9 — kiuerka Papazges; 10 — paTumk
M30JIALUHU KOpITyca

IIpeobpazoBarenn CUTHAJIOB COCTOUT u3
CTa6I/IJ'II/IBI/IpOBaHHOFO HUCTOYHHKA IMUTAHUA HAIIPAKCHUEM
18...30 B mocrosHHOro TOKa (OarapeiHOro WiIH
CETEBOTO), Mona CTaOMIIN3aNi TOKa (v
3KBUBAJICHTHOH CXEMBbI IIOCTOAHHOI'O TOKa), u
KOHJIEHCATOpa JUIS Pa3B3Kd  (3a7CpKKA HaATPSHKESHUS
CMEILIEHHSI) CHTHAJIA.

YHoMsiHyThI TPUOOp CTAOMIM3ALUK TOKa HCIIOIb3YeTCs
BMECTO PE3UCTOpPAa MO HECKOJbKUM mpuunHaM. OueHb
BBICOKOE JMHAMHYECKOE CONPOTHBIICHHE JAUOJa IaeT
K03 UIMEHT YCHJICHUSI HCTOKOBOTO  MOBTOPHUTEIS,
KOTOpBI O4YeHb OJHM30K K EAMHHIE W HE 3aBHUCUT OT
BXOJHOI'0 Halps>KCHUS. KpOMe TOTrO0o, AUOJ MOXXHO
3aMEHUThH JJIsl 00ECIeUCeHUs OOJBIINX 3HAYEHUI TOKA JUIst
BO30YyXIeHHs Kalems Ooiplieil MpOTSDKEHHOCTH. B
npeo0pa3oBaTelIsax ICP”-curnanos JTOJIKHBI
HCIIOJIb30BATBCS  JIMOZBI  TOCTOSIHHOTO  TOKa,  Kak
moka3eiBaeTcsi Ha puc. 3. (KoppekTHasi opueHTAUusi
AUo0Aa B CXeMe HMeEeT pelialliee 3HaYeHUe JUIst
JMOJIKHOUH padoThl). 3a HWCKIIIOUYEHUEM CIEITHATBHBIX
Monenedd, craHmaptHbie [CP -matumkm 11t MOIDKHOM
paboTHI TPEOYIOT MUHUMYM 2 MA.
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Puc. 3. lnoa MocTOSSHHOTO TOKA:

1 — o¢wusuueckas koHGHUrypamus; 2 — HampaBleHHE IPOTEKaHUS
MIOCTOSTHHOT'O TOKA; 3 — SKBUBAJICHTHAs YIEKTPUUECKas CXeMa

TumnoBoe mpenenpHOE 3HAYEHHE UL AMOJA TAKOTO THIIA
COCTaBJISIET MAaKCUMYM 4 MA; OIHAKO HECKOJIBKO JIHOJIOB
MOXHO BKJIFOUHWTDH MMapalyICIbHO IJIA 6OJ'II)]JJI/IX ypOBHeﬁ
Toka. Bce mpeoOpa3zoBaTeny CHTHAJIOB C  CETEBBIM
ITUTaHUEM JIOJDKHBI BMECTO JIHOJ/IOB HCIIOJIB30BATH CXEMBI
HOCTOSIHHOrO ToKa (TOK g0 20 MA), 0co0eHHO npHu
BO30YKIIEHUH MPOTHKEHHBIX Kabeneit (cM. pa3zmen 5).

Pa3Bsizka curHajga JaHHBIX OCYIIECTBIISETCS B BBIXOJHOM
Kackaje mpeoOpasoBarens curHanoB. KonaeHcarop
eMKocThi0 OT 10 10 30 MK® COBMECTHO C PE3UCTOPOM
C/IBUTAIOT YPOBEHb CHUTHANA JJIsl yAAJICHHUs HAMpPsHKSHUS
CMelIeHHs JaTyhka. Pe3ynbraTtom siBisieTcs pabora B
peXUMe TIEpEeMEHHOT0 ToKa 0e3 npeiida.

3.0. JOITOJIHUTEJIbBHBIE OCOBEHHOCTH

B pomonHeHue K cTaHIAPTHBIM OCOOCHHOCTSM HMMEHOTCS
TaKXKe HECKOJIBKO JOMOJHHUTEIBHBIX ocobeHHOCcTeH. [lo
HOMEpa MOJICIH CTaBATCA CICIyroNue OyKBbI MpeduKca,
yKa3bIBAIOI[MEe HAa TO, 4YTO JaTYMK M3TOTOBJICH WIN
ITOCTABJICH C JIOTIOJIHUTCILHBIMU OCOOCHHOCTSIMHU:

CS — matumk, ogoOpeHHbIi Kananckoi acconmarueit
CTaHIapTOB

D — HepaboTaromuii JaTIUK IS TEMOHCTPAITMOHHBIX
nesueu

EX - naruuk, omoOpenHsIii opranusaiuii Cenelec
FM — onoOpeHHBII Ha 3aBOJIC JATYHK

HT — BeicokoTeMniepaTypHblit akcenepometp (325 °F)
LB — 371eKTpOHHBIE CXEMBbI C HU3KUM CMELICHUEM

LC — natymk ¢ orpaHUYeHHBIM 00HEMOM KaJTHOPOBKH
(omHOTOYCUYHAS KATUOPOBKA)

LP — opunbTp HUKHHUX 4acTOT

M — pa3Mepsl MOHTaKHBIX CPEIICTB U JJTMHA KaOels B
METPUYECKHUX STUHALIAX

U — paboTaroniuii JeMOHCTPAMOHHBINA AaTYHK (HE
YIOBJIETBOPSET OJHOMY I HECKOJIBKUM
BTOPOCTENIEHHBIM TPEOOBAHHSIM)

VO — AaTYUKU C BBIXOAHBIM CUTHAJIOM CKOPOCTHU



MS — matumku, pa3penieHHble 10 apaMmeTpam
0e30MacHOCTH JJIs1 padOTHI Ha IIaXTe

TO — naT4uK ¢ BBIXOAHBIM CHTHAJIOM TEMIIEPaTyphl

IIpumeuanmue: He 6ce oamyuxu umerom
donoanumenvHvle npegurcol. Cesdcumecv ¢ 3a8000M-
uz2omoeumesnem sl 0Ocydcoenuss  ocobeHHocmell,
KOmopble MO2ym NOHAO0OUMbCSL.

4.0. YCTAHOBKA

IIpu BEIOOpE MeToaa MOHTaXa YUUTHIBAUTE
MPEeUMYIIECTBA M HEIOCTATKU  KAXKAOTO  METOJa.
Upes3BblyalilHO  Ba)XHO€  3HAYEHUE  HMEIOT  MECTO
pa3MeIIeHus, JKECTKOCTh, AaMIUIUTYJHBIH  JUama3oH,
JIOCTYII, TeMmIeparypa W HOpPTaTuBHOCTh. OIHAKO

Hano0o0JICC BAXXHBIM MW 4YaCTO npeHereraeMHM ABJIACTCA
BO3I[€I7[CTBPIC METOAAa MOHTaXa Ha BBICOKOYACTOTHBIN
JAUara3oH akcejaepomMeTpa.

Ha puc. 4 moka3pIBatOTCSI MIECTh BO3MOXKHBIX METOJIOB
MOHTaXXa ¥ HMX BO3JCHCTBHE Ha pPabOTy THUIIOBOTO
nbe303J1eKTpuueckoro akcenepomerpa (Ilpumeyanue: He
6ce Memoobl MOHMANCA MO2YM HOOX00umbv OJisl 8AUUE20
KOHKPEemHO20 0amyuxa).

KoHturypaunun MoHTaka M COOTBETCTBYIOLIHE Tpaduku
JEMOHCTPUPYIOT, KaKoe BO3JCHCTBHUE Ha
BBICOKOYACTOTHYIO XapaKTEPUCTUKY MOXET OKa3bIBaTh
J00aBlIeHUE MACChl U/UIU CHHKEHHE KECTKOCTH.

[pumeuanue: Memod moumadica He oKa3zvléaem
6030€licmeusi HA  HUZKOYACHOMHYIO XAPAKIMEPUCTUKY.
Cnao  amnaumyoHo-4acmomHou  XapaKmepucmuky 6
MUnoeom cyuae Qukcupyemcs BCTPOEHHOT
anexmponuxou. Oonarxo npu pabome npeobpazosameneii
CUSHATIO8 CO CB513b10 NO NEPEMEHHOMY MOKY COBMECIHO C
VCMPOUCMBAMU CHAMUSL NOKA3AHUL, UMEOWUMU 8XOOHOU
UMNEOAaHC, KOMOpbIll MeHble O0OHO20 Me2oMd, MOdCem
OKa3vbleambCs  6o30elcmeue  HA  HUKOYACHOMHDBIL
ouanasomn.
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Puc. 4. Konpurypamum MOHTaxa W WX BO3ICHCTBHE Ha
BBICOKYIO YacTOTY:

1 — OTKJIOHEHHWE 4YyBCTBUTEIBHOCTH, Jb —  OTHOCHUTEIBHO
4qyBCTBUTENbHOCTH Ha yacToTe 100 I'm; 2 — morapudm wactotsl, I'm; 3 —
MOPTaTUBHBIA JaT4uK; 4 — MarHUT C JIByMS HalpaBISAIOLMMH; 5 —
IUIOCKUI MarHuT; 6 — MOHTaXKHas IOJYIIKA; 7 — MOHTaX C HOMOILBIO
KJIesi; 8 — MOHTaX Ha IIIUIbKE

4.1. CTAHJIAPTHBIA MOHTAX HA
HIIMUJIBKE

Jljist 3TOr0 METO]a MOHTaXKa TPEOYIOTCS TUIOCKHE TIIAIKHE
KOHTAKTHBIE TOBEPXHOCTU IS MOJDKHOW pPabOTHI, OH
PEKOMEHIyeTCsT JJisi IOCTOSIHHOM W/WIM  HaJeKHOH
yCTaHOBKH. MOHTaX Ha IIMUIBKE PEKOMEHYETCS TaKxKe,
KOTJIa TIPOBOJINTCS TECTUPOBAHNE HA BEICOKMX YaCTOTaX.

MMpumeuanue: HE nvimaiimeco 8bINOIHUMb MOHIMAMIC HA
UCKPUBTIEHHOT, wepoxoeamoti unu HepOBHOU
Nno8epxXHOCMU, NOCKONLKY NOMEHYUANbHAS B03MONHCHOCD
HenpasuibHOU OpueHmayuu U 02paHuieHHds KOHMAaKmHas
NOBEPXHOCMb MO2YM CYUWECMBEHHO CHU3UMb BEPXHUL
Yyacmomuwiti OUANA30H OAMYUKA.
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LWnunbka HeBbinagawowmin BUHT
1/4-28 1/4-28

A (pronmbl) 0,250 0,250

B (aronmbi) 0,350 0,350

MoOMeHT 3aTsXkun (oT2 a0 5 or2805

(cbyTO-chyHTbI)

Puc. 5. IToaroroBka MOHTaKHOU TOBEPXHOCTH:
1-1,1 or nnamerpa gaT4ynka

IDAT Ne 1: CHauana MOArOTOBBTE TNIAJKYHO0, ILUIOCKYIO
MOHT@)XHYIO MOBEPXHOCTb, a 3aT€M CJielalTe B LIEHTpe
9TOT0 y4yacTKa MOHTaXHOE OTBEpCTHE C pPe3b0OoH, Kak
MOKa3aHo Ha puc. 5.

Pexomenmyercs MIPEIHU3NOHHO obpabotaHHas
MIOBEPXHOCTh C MAKCUMAJIBHOM BBICOTOM 1IEPOXOBATOCTEN
(0,00016 mm) (ecnmu HEBO3MOXHO JOJDKHBIM 00pazom
MIOJTOTOBHUTH MTOBEPXHOCTh Ha 00opynoBaHNH,
paccMOTpUTE B KadeCTBE aJIbTEPHATHUBBI BO3MOXKHOCTH
UCIIOJIb30BAHUSI MOHTAXXHOM IUIOMIAJKHM Ha  KICHO).
OCMOTpHTE Y4acTOK, MPOBEPhTE, YTOOBI HA HEW HEe OBLIO
3ayceHell WJIM HMHOPOIHBIX YacTHUIl, KOTOpbIE MEIIaloT
KOHTAKTHOM NTOBEPXHOCTH.

IDAT" Ne 2: BeITpuTe MOHTQXHYIO IMOBEPXHOCTh U
HAaHECUTE TOHKHH CJIOM KOHCHCTCHTHOM CMa3KH, Macla
WId TOHO00OHOW WM COSAMHHUTEIBHOW CMasKh s
YCTaHOBKH.

Puc. 6. Cma3ka MOHTaXXHOH TOBEPXHOCTH

Hcnonp3oBaHne COEOUHMUTENBHOM CMa3KM — yIydIIaeT
NPOXOXKJIEHNE KOJIeOaH!iH BUOpAIMK 32 CUET 3allOJIHEHUS
HEOONBIINX IyCTOT B MOHT@KHOH ITIOBEPXHOCTH U
MOBBIIIAET KECTKOCTh MOHTaXa. JlJIl KBa3UIOCTOSHHOIO
MOHTa)Xa HCIOJIb3yHTE€ BMECTO 3TOr0 3MOKCUIHBIN KieH
WJIM KJIEH Jpyroro TUIma.



HIAT Ne 3: BpyuHyro 3aTsSHUTE DATYHK C MOHTaKHOW
IIMWIBKOW Ha TOBEPXHOCTH O0OpYyIOBaHHS, 3aTeM
3aKpenuTe JaTduK C IIOMOLIbI0 TacyHOro KIo4a ¢
OTpaHUYCHUEM o KpyTsIeMy MOMEHTY c
UCIIONIb30BaHUEM  PEKOMEHJIOBaHHOTO MOMEHTa  (CM.
HpI/IKHaJII)IBaeMMﬁ CHpﬁBO'-IH]:-Il:I JIUCTOK C TCXHHUYCCKUMU
XapaKTEePUCTHKAMH, YTOOBI Y3HATh TOJDKHBIN MOMEHT).

Bo BpeMmst BbINOJIHEHHS 3TOTO Iara BaXHO HCIIOJIb30BATh
TracyHbIil KIII0Y ¢ OFPaHUYEHUEM IO KPYTALIEMY MOMEHTY.
[Ipn HEenocTaTOYHOM 3aTAKKE JATYMK MOYKET HEaIeKBAaTHO
MpUJIeraTb MOBEPXHOCTH, a CJIUIIKOM CHIIbHAsS 3aTshKKa
MOXXET MPHUBECTH K BBIXOAY U3 CTPOS LINWIBKH H,
BO3MOKHO, K [IOCTOSSHHOMY ITOBPEXICHUIO.

4.2. KIEEBOM MOHTAK

KieeBoli MOHTaX YacTO HCIIONB3YETCS I BPEMEHHOM
YCTaHOBKHM FJIM KOTJIa TMOBEPXHOCTH OOOpYIOBaHUS HE
MOJKET OBbITh aJEKBATHO IIOATOTOBJIEHA IS MOHTaXa C
HCIOJIb30BAHUEM IIITHIIBKH. ,Hnﬂ BPEMEHHOTO MOHTaXKa
XOPOLIO MOAXOST MPUMEHSIEMBIA B TOPSYEM COCTOSIHUH
Kied wim napaduH; Oojiee MPOYHOE COCIAMHCHUE
00eCTIeYnBarOT JBYXKOMITOHEHTHBIN SMOKCHIHBIN KIIEH H
OBICTPO OTBEPACBAIOIIUC TEITH.

Mpumevanue: Moumupyemvle ¢ HOMOWBIO Kiesi OAMUUKU
yacmo  UMEIOMm  NOHUIICEHHBIL  BbICOKOYACHOMHbLU
oduanaszon. B obwem cayuae 2nadkue nogepxuocmu u
meepovle  Kleu  obecneuusarom — 6Ooiee  XOPOWLYIO
amnaumyoHo-vacmomuyio xapaxmepucmuxy. Cesoicumecs
C 3a8000M-U320mosumenem OJis NOAYUeHUS PEKOMEHOayuu
OMHOCUMENbHO NPUMEHEHUSL INOKCUOHBIX KILEes.

METOJ Ne 1 — KneeBoif MOHTa:K OCHOBAHUS

B aTom merone ucnonb3yeTcs: MpUCOeANHEHUE OCHOBAHUS
K TIOBEPXHOCTH OOOpYIOBaHHUs, a 3aTéM K TaKoMy
OCHOBaHHMIO ITPUKPEIUIAETCS JaTYUK. DTO TO3BOJISIET JIETKO
CHHMATh aKCceJlepoMeTp.

IIATI Ne 1: [ToaroroBsTe rajikyo, INIOCKYI0 MOHTaKHYIO
MOBEPXHOCTh. MaKCHMaJIbHasl BBICOTA IIEPOXOBATOCTH
mocje YHCTOBOW 0OpabOTKM HE [OJDKHA MPEBHIMIAThH
0,00016 mMm.

LIAT Ne 2: [Ipukpenure AaTYUK C MOMOILIBIO IIMUIBKUA K
COOTBETCTBYIOIIEMY MOHT)KHOMY OCHOBAHHIO Ha KJIEIO B
COOTBETCTBUH C MHCTPYKIMAMH B IIarax 2 M 3 MpoIerypsl
MOHTa’ka Ha IIIHIbKE.

IIHAT' Ne 3: Hanecure HeOOJBIIOE KOJIMYECTBO KIIESI Ha
HUKHIOIO TIOBEPXHOCTh MOHTaXXHOTO OCHOBaHuA. [10THO
MIPIKMUTE €ro K MOHTa)XHOH MOBEPXHOCTH, HabMomas 3a
TeM, KaK W3JIMIOIKA KIes BBICTYIAIOT 32 TIPEIeNbl
OCHOBaHUS.

Firmly press down

2
'

1 Sensor stud mounts to top

Muunting Base -\_\\smrawormuummg base /

4
Adhesive

Puc. 7. MoHTaX OCHOBaHUS: YCTAHOBKA Ha KJIEHO:

1 — MOHTaXHO€ OCHOBaHUE; 2 — IUIOTHO NPWXKMHUTE; 3 — JaT4yuK
MOHTHPYETCSI Ha IIIMHIbKE K MOBEPXHOCTH MOHTaKHOTO OCHOBaHUS; 4 -
KIei

METO/ Ne 2 — npsiMoii K/1eeBOil MOHTaK

B ciy4ae orpannyeHuii 1o cB0OOJHOMY MECTY HJIH I10 COOOPaXKESHUS
ynoOcTBa OoJbIas YacTh AATYMKOB (32 MCKIIOUCHHEM MOJENCH
BCTPOCHHBIMH HJHI/IJ'II)KaMI/I) MOryT MOHTHPOBATHCA Ha KIJI€
HETIOCPECTBEHHO HA MIOBEPXHOCTH 00OPYIOBAHUS.

DA Ne 1: IloaroroBpTe TINajgKyl0, IJIOCKYI0 MOHTaKHY
MOBEPXHOCTh. B 00mmeM ciydae MakCHMaslbHas BBICOTA HEPOBHOCTY
TocJIe YucToBoi 00paboTku He nosnkHa npesbimars 0,00016 Mm.
IIAI' Ne 2: Hanecure HeOOJBIIOE KOJMYECTBO KJIESI HA HHIKHIC
TMOBEPXHOCTH JaTyuka. IImoTHO MIPUIKMUTE K MOHTAaXH(
MOBEPXHOCTH, HAOMIOAAs 33 TEM, KaK H3JIUIIKU KISl BBICTYIAIOT
npenensl ocHoBaHUA. OOecmeuybTe, YTOOBI KOJNMYECTBO KiEsS OBL
JIOCTaTOYHBIM, W JATYUK MOXKHO OBUIO CHATH C IPHKJIAbIBAHUC
ycunusi.

me,r press down

Mhﬁm

o

8. HenocpencTBeHHBIN KII€€BOM MOHTaX:
1 — THIIOBO# aKkcenepoMeTp; 2 — IJIOTHO HPHKMUTE; 3 — KIIeH

Ty-p |
Accaier? \\

P14

4.3. MOHTAX C IOMOIIIBIO MATHUTA

MarHuTHBIH MOHTaX SIBJISIETCSI YAOOHBIM CPEICTBOM JJIsl TIPOBE/CH]
MEPEIBIDKHBIX M3MEPEHUH M OOBIYHO HCIOJB3YeTCs UISI KOHTPO.
o0opynoBaHHS ® OPYTHX TOPTATUBHBIX NPUMEHEHHH W
MIPUMEHEHUH C yCTaHOBJICHUEM TPEH/1a H3MEHEHHUS.

[pumeuanune: Koppexmuviti 6blOOp MacHuma U  AOEK8AmM
Nn0020MOGNCHHAsL MOHMAMNICHASL HNOBEPXHOCMb UMEIOM  Peuaiouy
3HaueHue 015 obecneyeHuss O0CMOBEPHbIX UsMePeHULl, 8 0COOEHHOCT
Ha eblcokux uacmomax. Hexauecmeennviu monmasc Mmodice
npueecmu K 50-% CHUMICEHUIO 4aACMOMH020 OUANA30HA OAMYUKA.

He kaxnplii MarHuT mogxoauTt Juisl Bcex NpuMeHeHuil. Hampume
OOBIYHO HCIOJB3YIOTCA PEAKO3EMENbHBIE MAarHUTHI BCIIEICTBHUE 1
BBICOKOH mpoyHOCTH. [17I0CKHEe MarHUTHI XOPOIIIO TPOSIBIISIOT CEOS |
[VIaJIKUX TJIOCKUX MOBEPXHOCTSIX, B TO BpeMs Kak JJisl UCKPUBIIEHHE
MOBEpXHOCTEH TpeOyIOTCS MarHWTHl Ha JBYX caiaskax. B ciyd
HEMAarHUTHBIX MaTEPHUAJIOB UM CUIBHO LIEPOXOBATHIX MOBEPXHOCT!
PEKOMEHyeTCs, 4YTOOBI IOJIb30BATEIb CHAYaja K HCIBITYyEeM
[MOBEPXHOCTH TPHUBAPWII, MPUKICUSI C MOMOIIbI 3MOKCHIHOTO W)
WHOTO KJIed CTalbHYI0 MOHTQXHYIO TUTACTHHY. DTO 00ECIEUUT MeC
oA  MOHT&X C  TIJaJKOW  IOBEPXHOCTbIO W IOJYYEH!
BOCIIPOM3BOJUMBIX PE3YJIbTaTOB U3MEPEHUM.

IIAI" Ne 1: ITocne BbIOOpa MarHMTHa KOPPEKTHOTO TUIA OCMOTPH

npubop, YTOOBI MOHTXHBIE TOBEPXHOCTH OBUIM TUIOCKHMH
TJTaJIKUMH.



1 Sensor stud mounls (Al surfgﬁcgs should be
o lop sufface flat and smooth.)
of magnet
m L
Flat Magnet Dusl-Rail Magnet Mounting Pad 1
i 2 3 With Magnet

Puc. 9. Tunel MarHuToB:

1 — MOHTaX JaTYHKA C TIOMOIIBIO IIMIIBKH K BEpXHEH IIOBEPXHOCTH MAarHuTa; 2
— IUIOCKUH MarHur, 3 — Mar"ur ¢ JABYMsA ONOPHBIMH Cajla3KaMU; 4 — MOHTa)KHas
IUIACTMHA C MarHUTOM; 5 — BCE IOBEPXHOCTH MOJDKHBI OBITH IUIOCKHMH H
TJIIaAKUMH

LIAT Ne 2: TIpukpenuTe ¢ MOMOILBIO HIMHIBKHA aKCETEPOMETP K
MOAXOMAIEMY MAarHuTy B COOTBETCTBUU C HHCTPYKIUSMHU B
mrarax NeNe 2 m 3 mpomexypbl MOHTaXa C HCIIOJIB30BaHHEM
TIITATBKHA.

IIAT Ne 3: IloaroToBbTe TINAOKYH0, IUIOCKYE) MOHTaXHYIO
MOBEPXHOCTb. MakcuManbHas BBICOTa IIEPOXOBATOCTH IIOCIHE
4UCTOBOW 00paboTkn He noipkHa mnpeBbimars 0,00016 M.
ITocnme OYNCTKH MOBEPXHOCTH W MPOBEPKH, YTOOBI HAa HEH He
ObUIO 3ayceHell, HAHECHTE TOHKYIO IUICHKY CHJIMKOHOBOW
KOHCHCTEHTHOM CMas3KH, MAIIXHHOTO Mmacia WU
COEIMHUTENIFHOM CMa3KH ITOJOOHOT0 UM THIIA.

HIAT Ne 4: CMoHTHpYHTE Y3l B COCTaBe MarHUTa/faTyiKa Ha
HOATOTOBJICHHOM HOBEPXHOCTH nyTeM AKKypaTHOTO
«MTOKaYMBaHUS» WIN IEPEMEIIECHHSD» Ha MECTO.

Puc. 10. MoHTaX ¢ HCIIOJIb30BaHUEM MarHuTa

Mpumevanue: Ilpu HebpescHOM MOHMAdICE AKCENEPOMEMPOE C
UCNONb306AHUEM — MASHUMOE  NOAGNAEMCA  NOMEHYUATbHAs
B03MOJICHOCMb ~ BO3HUKHOGEHUS OYeHb OONbWUX (U  OUeHb
onacHvlx) ypoeeu g. [nsi npedomspaujeHusi noepeicoeHus
ycmauaenusatime y3ern c cobno0eHuem mep
npedocmoposicnocmu. Eciu 6wl ne yeepenvl 6 koppexmuocmu
MOHmMadCA, — NOJMCAMVUCMA, — CEAANCUMECL € 3AB000M-
uzeomosumenem.

4.4. UCITIOJIB3OBAHHUE IIOPTATUBHOI'O
JATUUKA WJIN MOHTAXK JATYUKOBOI'O
HAKOHEYHHUKA

Oror wmeron HE pexomenmyercs s Oonblneld dgactd
npuMeHennii. OH B 00IIEM Cllydae HMCIOJIb3yeTCs TOrNa, KOraa
JOCTYI K 000PYZ0BAHUIO MOXKET OBITh CBSI3aH C OrPaHUYCHUSIMH
0 TIPaBMWJIaM O€30MaCHOCTH. BBI3BIBAIOT COMHEHMS TOYHOCTH H
BOCIIPOM3BOAMMOCTG B HH3Ko4acToTHOM (<5 Tm) wu
BBICOKOYacTOTHOM (>1 kI'11) Muana3oHax.

5.0. MPOKJAJIKA KABEJIEH

Bribop coenunuTeneli u kabenell MMeEET HETOCPEICTBEHHOE
BO3ICUCTBUE HA JKECTKOCTh U HAJIe)KHOCTh YCTAHOBKU JaTYHKA.
Heo0xoquMo  y4WThIBaTH CIOCOO NPUKPEIUICHHUS KOHIIOB
MPOBOJIOB Ka0eJeH K COeTMHUTEISIM.

ICP®-aKCCHepOMCTpBI SIBJISIFOTCSL IBYXIIPOBOIHBIMU
AKCEeJIEePOMETPaMH CO BCTPOCHHBIMH YCHIIUTEISIMH.
[MoncoenuueHus K JaTYnuKy TpeOyIoT
UCIIONB30BAaHUS [BYX INPOBOAHHMKOB: OIHOTO JJIS
NUTaHUS W IS CUTHAlNA ¥ JPYroro  Juist
UCIIONIb30BaHUs B KayecTBe OOLIEro IpoBOAa H
oOpatHoro mpoBoxa i  curHaiza.  Yacto
UCIIONB3YIOTCS KOaKCHaJIbHBIE KaOelld, ITOCKOJBKY
HY)KHO HMEThb BCEro JIMIIb [JBa IPOBOAHHUKA.
Koakcuanpuble kabeau UMEIOT HU3KYI0 CTOMMOCTb.
OmHako TpH  HCHOJNB30BAaHUM  KOAKCHAIBHBIX
Kabeyell B JaTYMKOBYIO CHCTEMY MOTYT BBOAWTHCS
OmMOOYHbIE CUTHAIBI [0 KOHTYpaM 3a3eMIICHHS,
JJIEKTPOMArHUTHBIE MOMEXH WM PaJd0YacTOTHBIC
nomexu (EMI wmm RFI). [dns npenorBpaieHus
BO3HUKHOBEHHSI KOHTYPOB 3a3€MJICHUS B CHCTEME
JOJDKHO OBITH JIUIIB OJJHO 3a3eMJICHHE.

Jns  TOCTOSHHBIX  YCTAaHOBOK — PEKOMEHIYETCHd,
94ToObl JaTYMK OBLT H30JIUPOBAH OT KOpIyca, a
BHYTPU KOHCTPYKLMHU B BUIE CIBOECHHOIO KOpIyca
UMEJICSL JKpaH, a TakKe, YTOOBI HCIIOJIb30BAIHChH
JBYXIPOBOJHBIC JKPAaHUPOBaHHBIC Kabemu Juist
obecrieueHnsi CBOOOJHOW OT TIOMEX Mepeaadyu
CHUTHaJIa BUOpaLUH. JIByXTIIpOBOAHBIE
9KpAaHUPOBaHHBIC KaOEeNH MO3BOJSIIOT MOJHOCTHIO
9KpAaHUPOBaTh CHTHAI U OOIIMI MPOBOI BO3BpaTa
CHT'HaJla HAa IYTH OT JATYMKa K H3MEPUTENEHOMY
npubopy. /[lns obecniedeHust Toro, 4YToOBl He
BHOCHJIUCH CUT'HAJIBI OT KOHTYpa 3a3€MJICHUS, OKpaH
JOJDKEH 3a3eMJIAThCS JIMIIBL Ha OJHOM CBOEM KOHIIE.
B TumoBoM chmydae 9KpaH JBYXIPOBOJHOTO
9KPAHUPOBAHHOTO Kabensi OCTAaeTCsi Pa3OMKHYTHIM
WIM HE TOJCOSJUHEHHBIM Ha CTOPOHE AAaT4MKa U
NOJCOSNUHACTCS K 3a36MICHHIO Ha CTOPOHE
HU3MEPUTEIILHOTO MpHubopa.

PaGora c wncnosp30BaHMEM JUIMHHBIX —KaOesneit
MOXET OKa3aTb BO3JEHCTBHE Ha YacCTOTHYIO
xapakrepuctuky ICP™-akcenmepoMeTpoB U BHOCHTH
HU3KOYACTOTHBIH IIyM W  BBICOKOYACTOTHBIE
MCKaXCHUS, KOT/Ia TOK B Kabelie He0CTaTOYeH JUIs
BO30YKIIEHHSI eMKOCTH KaOeds.

B ornuume oT cucTeM ¢ pexXUMOM 3apsiia, B
KOTOPBIX CHUCTEMHBIM IlyM sIBsgeTCA (QyHKIUEH
mmuHBl  Kabens, ICP®-nmatumkm  oOecredmBaroT
BBICOKOBOJIBTHBIM HU3KOMMIICJAHCHBIM BBIXOJ, YTO
XOpOIIO TMONXOOWT Ui BO3OYKICHHS UTHHHBIX
Kabesnell B HEONAroNpHUSTHBIX BHELIHUX YCIOBHSIX.
Xots B ciryqae ICP™-1aT9nKoB MpakTHUECKH M HET
YBEIIMYEHUSI  IMyMOB, €MKOCTHas  Harpyska
JUIMHHOTO  Kabelast  MOMKET  WCKasUTh WM
OTQWIBTPOBATh BBICOKOYACTOTHBIC CHUTHANBI, YTO
3aBHCUT OT TOKAa IIMTAHUSA M BBIXOJHOI'O MMIIEAAHCA
JlaT4YHKa.

B oOmewm cnywae, Takoe HCKaXXEHHE CHUTHaja He
ABJSIETCST  NpOOJIEMOM Ui HU3KOYAaCTOTHOTO
TECTHPOBaHUS B mpenenax auamazoHa mo 1000 I'm.
OnHako  IpM  KOHTPOJIE  BBICOKOYACTOTHBIX
BUOpaLmii c mepejayed CHTHAJIOB MO KaOewsiM
mmHoW  cBemme 500 ¢yroB  cymiecTByeT
BO3MO>KHOCTH MCKa)KCHUS CUTHAJIOB.

MaxkcumaipHas JacToTa, KOTOpast MOJKET
nmepefaBaThCsl MO  KaOeNmo 3aJaHHON  JUIMHEL,
sBJsieTcst PYHKIMEH eMKOCTH Kabelisi U OTHOLICHUSI
MMUKOBOTO HAMPSDKEHHWsT CHUTHAIA K TOKYy OT
npeoOpa3oBaTelisi CHTHAJIOB B COOTBETCTBHH CO
CIIEIYIOIINM BEIPAKEHUEM:

frax = 107/ (27CV/[L. - 1)) . (Vpasienue 1)

rne, fn.x = MaKCHMalbHas 9acTOTa, TePITbI



C = emkocTb kabens (mukodapasp)

Vv = MAaKCUMaJIbHOEC IIMKOBOEC BBIXOHOC
3HAYCHUE HAIPSDKEHHS OT JaTYNKA, BOJBTHI
L. = mocTOSHHBI TOK OT TpeodpazoBaTest

CHUTHAJIOB, MA

10° = macmrabHBIH KOX(POHUIUEHT A €AUHUI]
HU3MEPEHUS

OOpaTrTe BHUMaHHE HAa TO, YTO B 3TOM BEIpaXKEHUH | MA
BBIUUTAETCS U3 OOIIEro TOKA, MOJBOJAUMOMY K IAaTYHKY
(L.). D10 nmemaercs Muisi KOMIIEHCAUK TOKA IS TTUTaHUS
BCTPOCHHBIX JIIEKTPOHHBIX cxeM. Kpome Toro, obpartute
TaKke BHUMaHHME Ha TO, YTO 3JI€Ch IIPUBOJIATCS JIMIIb
THUIIOBbIE 3HAUYCHHSI.

[Tpn BO3OYXIECHUM JUIMHHBIX Kabejed ypaBHeHue 1
MOKAa3blBaeT, 4YTO IPU YBEJIWYEHWU JUIMHBI Kales,
MUKOBOTO 3HAYCHUS! BBIXOJHOTO HANpSDKEHHWS WU
MaKCHMaJIbHOM 4acTOTbl NOTpedyercst OONbIIUIA 110
BEJINYMHE TIOCTOSIHHBIN TOK JUIsl BO3OYKICHUS CUTHAJIA.

Homorpamma Ha crpanune 11 maHHOTO pPyKOBOICTBA
IPENOCTABIAET NPOCTOH rpaQuuecKnil METOI MOy deHNs
0KUJIa€MOH MaKCUMaJIbHOH YacTOThI CHCTEMBI M3MEPEHUs]
¢ wucnons3oBanmeM ICP®-marumka. J[OKHBI  OBITH
M3BECTHBl MAKCHMAJbHAs MHKOBAasl aMIUIMTY/a CHIHAJA,
eMKOCTh Kalels ¥ TOJBOTUMBIN IOCTOSIHHBIH TOK
MTUTAHUS.

umep, npu padore ¢ 30,5-m kabensem emkocThio 30
n@/gyT obmas eMkocth coctaBmsier 3000 nd. Oty
BEJIMYMHY MOKHO HAWTH BIOJb AWArOHAIBHBIX JIMHUH
eMKOCTH Kabems. Ecium npennonoxurb, 4YTO JAaTYUK
paboTaeTr ¢ MaKCHMalIbHBIM BBIXOJHBIM HANa30HOM 5 B n
YTO OT UCTOYHUKA MUTAHUS MTOCTYMAET MOCTOSIHHBIN TOK 2
MA, MOXHO paccuuTaTb, YTO OTHOIICHHE Ha
BepTUKaJIbHOW ocu paBHO 5. Ilepeceuenne oOmei
€MKOCTH Kalellsl ¥ TaKOTro OTHOIIEHHMS JIaeT B PE3yJIbTaTe
MaKCHUMAaJIBbHYIO 4acTOTY, IpuMepHo paBHyto 10,2 kI

Orta HOMOrpaMMa HE YKa3bIBaeT, SIBISETCS JH B KaKOW-
a00 TOYKE aMIUTUTYIHO-4acTOTHAs XapaKTepPHUCTHKa
IUIOCKOM, BO3pacTaeT WM crnazaeT. B kauectBe Mepbl
MPEJ0CTOPOXKHOCTH  OOBIYHOM ~ MPAKTHKOH  SIBISIETCS
YBEJIMYEHUE TOCTOSHHOTO TOKa (€CIM 3TO BO3MOXKHO) K
JaTduky (B Tpelenax JAuarnasoHa 10  IPeNeNbHO
JIOITYCTHMOTO 3Ha4€HHs), YTOOBl 4acTOTa, OmpenelisiemMast
W3 HOMOTpaMMBblI, Obuia B 1,5...2 pasa Gombine Tpedyemoi
MaKCHMaJIbHOM 4acTOTHI.

IIpumeuanue: boree 6vicoKue YposHU moKa OYOym
coKpawams ~ Cpok  CIYdcObl  bamapeex — NUMAaHus
npeobpazosamenis cueHanos. Kpome moeo, 1060t mok,
KOMOpblli  He UCNOAb3yemcsi  Kabeiem, NOCMynaem
HenocpeoCcmeeHHo ons numaHus 6CMPOEHHBIX
NEKMPOHHLIX cXeM u Oydem cozdasams menio. Omo
Modcem npusecmu K MOMY, 4mo Oamuux ewitioem 3d
npeoenvl YKA3aHHO20 8 MEXHUYECKUX XAPAKMEPUCTUKAX
unmepeana paboyux memnepamyp. Ilo smoii npuyune ne
nooasatime ypeamMepHo OOILUWOU MOK NO Kabeism Manou
NPOMSICEHHOCU U NPU NPOSEOeHUU MECTUPOSAHUsS HA
NOBbIUEHHOU MeMnepamype.

5.1. IPOLHEAYPA NIOACOEJUHEHUSA
KABEJIBHOI'O PA3BEMA

HeoOxomuMo OBITE BHHMATENBHBIM M COOJIONATH
OCTOPOXKHOCTh IIPH TIOACOCAWHCHWH Kabens K ero
pazpeMy, IMOCKOJIBKY 3TO ONpENeNsseT TOYHOCTh Baiuei
CHUCTEMBL.

HIAI Ne 1: Y6eaurecy B ToM, uyTOo BEI 3aKkazanu kabenn
KOPPEKTHOT'O THIIA.

Kak m B ciydae naTymkoB, HUKaKoil OOUH Kabenb He
MOXKET YIOBJIETBOPUTH BCEM MIPUMEHEHHSIM.
CrienuanbHbIil  MaJOIIyMSIIUKA Ka0edb JOJDKCH OBITh
WCIOJB30BaH C  MAJIOMMIICAAHCHBIMH  TIpHOOpamu,
HMMEIOIMMHU Ha BBIXoJe 3apsaaoBbii curHan. [CP™-paruuk
00BIYHO PabOTaeT C JIIOOBIM OOBIYHBIM JIBYXIPOBOJIHBIM
kabemeM. [l TMPOMBINUICHHBIX NPUMEHEHHH YacTo
TpeOYyIOTCSA CKpPYUYCHHBIC/SKpAaHHPOBAHHBIC Kalelu Juis

CHI)KEHUS a¢dexToB 3JIEKTPOMArHUTHBIX u
pamnouactotHeix momex (EMI u RFI). Hdns paboter B
arpecCUBHOWM  BHEIHEH  cpele  MOXET  OKas3aThes

HEOOXOMMUMBIM HCITIOJIb30BaHUE Kalenel ¢ TedroHOBOU
000109KO (n3 OJIATETPAPTOPITUIIEHA, WJTH
¢dropormnacra-4).

HIAT Ne 2: TlogcoenuHUTE Kabelb K aKCEIEPOMETPY.
HeOomnbioe KoIM4ecTBO KOMIIAyHZa, HAHECEHHOTO Ha
pe3p0y paspeMa mepejl ero MOJACOSIUHEHHEM, ITOMOraeT
3aKpenuTh Kabenb 10 BpeMsl TeCTHpoBaHMsA. B cmydae
HEONAronpusATHBIX  BHEIIHUX YCIOBUH  COEAMHEHHE
MOKHO YIUIOTHHUTBH C TIOMOINBIO KPEMHUHOPTraHUYECKOro
KaydyKa,  KOJIBLEBBIX  VIUIOTHEHHH HW  THOKOM
TEPMOYCaXKUBAIOIIEHCS] TPYOKH.

INAT" Ne 3: Bsemure kaOenbHBIE pa3beM B
COOTBETCTBYIOIYI0 YacThb pa3zbeMa JaTuuKka. 3aTeM,
yIepXKHBash JAaTYMK B  HEMOABM)KHOM  COCTOSIHHH,
3aKperuTe pa3beM IyTEeM 3aTSDKKU pe3b00BOi KabenbHON
My(THI.

HIAT Ne 4: IIponoxwure kabenb K IpeoOpa3oBaTEIto
CUTHAJIOB, HE JIOITyCKasi BO3HUKHOBEHUS MEXaHUUYECKHX
HalpsDKeHWH W MUHUMH3UPYS €ro IIepeMElIeHHuE C

IMOMOIIBI0  3aKPEIUICHUS KaOeds uepe3 peryJsipHEIC
UHTEPBAJIbI.

Jis  npenotBpamieHus (QU3NYECKOTO TMOBPEKACHUS H
MUHAMH3ALUH AIIEKTPHUUECKOTO myma  cieiyer
PYKOBOJICTBOBaTh  3[paBbiM  CMbICIIOM.  Hanpumep,
usberaiire MIPOKJIAJIbIBATh Kabelb BOJIN3H

BBICOKOBOJIFTHBIX TPOBOJIOB. He mpoxamsiBaiite kabenn
BIONIb IBEpEd WJIM TIPOXOIOB, IJ€ HA HHX MOTYT
HACTYNHUTh WJIM OHM  OymyT  3arpsi3HATBCA. Y
9KPAHUPOBAHHBIX Kabesedl HSKpaH [OKEH 3a3eMIITHCS
JWIIB C OJHOTO CBOETO KOHIA, OOBIYHO CO CTOPOHBI
HU3MEPUTEIILHOTO pHUbopa.

HIATI Ne S: B 3akntouenue, noACOSAUHUTE APYron KOHeu
Kabens K npeo6pa3OBaTemo CUTHAJIOB WU
M3MepHuTeNnbHOMY Tpubopy. Jns  crexaHums 3apsma,
KOTOPBI MOXET HAKONHUThCA B KaOene, 3aKOpPOTHUTE
CUTHAJIbHBIN IIPOBOJ, Ha 3a3eMJICHHE nepen
MMOJICOCIMHEHUS KaOelss K OTBETHOW YacTH pa3beMa Ha
npeobpa3oBarese CUTHAIOB.

6.0. 9JIEKTPOIIUTAHUE

Jnst momkHO#M paboThl Beex ICP®—,Z[8.T‘II/IKOB Tpedyercs

MOCTOSIHHBIM TOK BO30yxkmeHws. [lo 3Toii mpuuune
ucrione3yidte numb  IMI-npeoOpa3oBareny  CHUrHajoB
MIOCTOSSHHOTO TOKa MWJIM JpYyTHe pa3pelieHHbIE K

TIPUMEHCHUIO WCTOYHUKH ITIOCTOAHHOTO TOKa. Tunosas
CXeMa CUCTEMbI ITOKa3aHa Ha puUcC. 11.

Hpumeuanue: apanmus HE noxpuvieaem noepesicoenue
BCTNPOEHHBIX DNEKMPOHHBIX CXeM B8Cledcmeie Nnoodsood
HeKOpPeKmHO20 HANPAAHCEHUS nUManus unu
UCNONL306AHUA  HE  PEKOMEHOOBAHHO20  UCMOYHUKA
NUMAaHUsL.
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Puc. 11. TumoBast cTpyKTypHast CXeMa CHCTEMBI:

1 — BBIXOJ JaT4MKa; 2 — CTPEJOYHbIH M3MEPUTENBHBIH mpudop; 3 —
KOHJIGHCATOp CBSI3U (pa3/esITENbHbBIN KOH/IEHCATOp); 4 — K YCTPOUCTBY
IIUISL CHATHS TIOKa3aHuii; 5 — 3a3emitenue; 6 - ot 18 10 30 B mocTosHHOTO
TOKa; 7 — KOMMYTATop; § - U0/ IOCTOSHHOTO TOKa

Hcrounuk IIMTAaHUA SABIISICTCA HUCTOYHHUKOM
CTaOMJIM3MPOBAaHHOTO  HampsHKeHust 18 30 B
MOCTOSIHHOTO TOKa. B ob0mem cioydyae OarapeiiHoe
IINTAaHHUC IIO3BOJIACT BBITIOJIHATH N3MEPCHUA C
HCIIOJIB30BAHUCM HOpTaTPIBHOfI armnaparypsl u C
MOJIYYEHUEM HHU3KOTO YPOBHS LIYMOB, a IUTAHUE OT CETHU
IO3BOJIACT BBITIOJIHATH HCHpeprBHLIﬁ KOHTPOJIb.
Hanpsxenue IATaHUA CTaOMIIM3NpPYETCs
OrpaHMYMBAIOIICH TOK CXEMOMH, KOoTopas oOecreudBaeT
BO30Y)KIICHHE IIOCTOSIHHBIM TOKOM, TpeOyeMbIM IJis
JTIOJDKHOM PabOTHI ICP"-1aTunKoB.

Mpumevanue: Hu npu Kakux _ 0O6CMosmenbcmeax
Hanpscenue, nooasaemoe Ha ICP -axcenepomemp, e
00IIICHO no0800UMbCS Oe3 UCNONB30BAHUSL

MOKOCMAbUIU3UPYIOWe20 0U00a Ul IKBUBANEHINHOU eMm)y
9/1eKMPU4ecKoll yeni.

Crpenounsle m3MeputenbHble mnpuboper wan  CUJ]
HCHOJIB3YIOTCA JIA KOHTPOJIA HalPsH>KECHUSA CMCIICHUA B
BBIXOJHOM CHTHaJIe JATYHMKA C LIEJbI0 IPOBEPKH PaObOTHI
JaTduka W oOHapyxkeHms nedekra B kabeme. OOBIYHO
MOKa3aHHE B JKEJITOM CEKTOpE INKaJIbl CBUAETEIHCTBYET
00 0oOprIBe B IENH, B 3€JICHOM CEKTOPE — O HOPMAaJIbHOU
paboTe, B KPaCHOM CEKTOpE — O KOPOTKOM 3aMbIKaHHU
WIM  COCTOSHMM  Mayloro  cMemeHusi.  Hakownen,
KOHZICHCATOp B BBIXOJHOM KacKaJe INpHOOpa CIIYXKHUT AJIA
TOr0, 4YTOOBI HANPSDKEHHE CMEIICHUS B BBIXOJAHOM
CUTrHaJI€ JaT4YuKa HE MOpPOXOAWJIO K H3MEPUTCILHOMY
npubopy. OTo oOecreyuBaeT BBHIXOJ IO MEPEMEHHOMY
TOKY C HYJICBBIM CMELICHHEM, COBMECTHUMBI ¢ OONbIIeH
YaCTbIO CTAHAAPTHBIX U3MEPUTCIIbHBIX HpI/l60p0B.

Ipumeuanue: 6 cnyuyae annapamypol ¢  MAlblm
cmewenuem  Modcem Oulmb  NOKA3aHue 8 KpAcHOM
cekmope, K020a4 OHU pabomarom OOJHCHLIM 00PA3OM.
Ilpogepvme  manpsdicenue cMmewjeHus ¢ NOMOUBIO
Yugpposozo mynemumempa.

B mnacrosmee Bpemss muorue B®T-npeobpasoBarenw,
MOJyJi cOOpa CUTHAJIOB U LIEHTPHI cOOpa JaHHBIX MMEIOT
BO30YKIICHHEC 1o MTOCTOSTHHOMY TOKY ISt
HENoCpeACTBEHHOro ucnonb3oBanus ¢ ICP -patunkamu.
OpmHako mepes WCMOJIb30BaHUEM 3TOH MX OCOOEHHOCTH
MPOBEPETE, YTOOBI HANPSHKCHUE MUTAHUSA M MOCTOSHHBIN
TOK OBUIM aJe€KBAaTHLIMHU JIS KCIIOJIL30BaHHUS C Bamium
JaTdukoM (oOpaTtuTech K MPUKIAIBIBAEMOMY JIMCTKY
CIPaBOYHBIX TeXHHYECKHX XapaKTEePHUCTHK).
IToxanyiicra, CBSI3BIBAMTECH ¢ HU3rOTOBUTEIEM
COOTBETCTBYIOIIETO IpeoOpa3oBaTeNsi CHUTHAIOB WIIH
oOpamaiTech K pyKOBOACTBY IO JKCIUTyaTallnd H3IEIAS
JUTS TIONTy4YeHHUs OoJiee ToAPOoOHOW HHPOPMALIUH.

7.0. IKCILIYATALUSA

Tlocne 3aBepuieHHs HACTPOMKH CHCTEMBI BKIIOYUTE
npeoOpa3oBaTeNb CUTHAIOB U AalTe JaTYMKy IOJYYHTh
ero onexrponuranue. Ecim  ucnonssyerca  IMI-
npeoOpa3oBaTenb CUTHAJIOB 0OarapeifHOro  HHTaHWs,
CTpeNIKa CTPEJIOYHOTO H3MEPUTEIbHOro INpudopa (Wim
CH ) B npeoOpa3oBaTeiec CUTHAJIIOB JODKHA HAXOJUTHCS
B 3€JICHOM CEKTOpe. DTO YKa3bIBAeT Ha JOJDKHYIO paborTy,

W TI0JIB30BATENb MOXKET IPHUCTYNATh K M3MepeHusiM. Ecim
WHIMIMPYETCS] COCTOSIHUE 0TKa3a, CHavasa IpoBEphTE BCe
COE/IMHUTEIN CUCTEMBlI, 3areM poBepbTE
(yHKOMOHMpOBaHWE  Kabemss ®W  TpeoOpa3oBaTens
curHaiioB. Ecnu cucrema ocraercs B HepabOTOCIIOCOOHOM
COCTOSIHUH, IIPOKOHCYJBTUPYUTECH CO CIELMAIUCTOM 110
npuMeHeHuto komnanuu IMI.

Ipumeuyanmue: Axcenepomemp ecez0a 00791ceH
IKCHILYamupo8amuvCsi 8 Npedeiax NnpeoeibHblX 3HAYeHuUl,
NEePEeUUCTIEHHbIX 8 NpULA2AeMOM CRPABOYHOM JIUCHIKE
mexHuyeckux xapakmepucmuk. Paboma smozo npubopa
6He YKA3AHHBIX NAPAMEMPO8 MOJCem Npugecmu K
BPEMEHHOMY UTU NOCIOSAHHOMY NOBPENCOCHUIO OAMHUUKA.

8.0. KAJIMEPOBKA (IIOBEPKA)
AKCEJIEPOMETPA

Mpumeuanue: [lerecoobpazno 00 u nocie uszmepenus
npoeepsimb  pabomy  Kaxicoo2o — axceiepomempa ¢
NOMOWBIO  NOPMAMUBHO20 — 8ubpamopa Ui  0py2020
Kanubpogounozo npubopa. Ilopmamugnwiil gu{;amop
xomnanuu IMI pabomaem na guxcuposannol uacmome u
¢ uzgecmuou amnaumyoou (1,0 g) ona obecneuenus
ObICMPOLL NPOBEPKU YYECMEUMETLHOCHIU OAMYUKA.

AxcenepoMeTpsl SIBIISIFOTCS MPELM3HOHHBIMA
HU3MEpUTENbHBIME TTpubopamu. OHU  INpeHa3HaYaroTCs
A MIPEAOCTABJICHUA TOYHBIX J3JICKTPUYCCKUX CHUTHAJIOB,
MIPEICTABISAIONINX KOHTPOIHpyeMyro BuOpanuto. Kaxmprii
JaTYNK KaTMOpyeTcsl IyTeM COIOCTaBIICHUSI C U3BECTHBIM
ypoBHeM BHOpanuu. HexkoTopbie KaluOPOBKH BKIIIOYAIOT
MIPOBEPKY  aMIUTUTYJHO-YaCTOTHBIX  XapPAaKTEPUCTHUK,
HM3MEPEHUs. PE30HAHCHOM 4aCTOThI, IPOBEPKY MONEPEUHON
YYBCTBUTCJIIBHOCTU u MHOTI'HC Apyruc ITOJIC3HBIC
ucnbiTanusd. lIpuMeHeHns Ansl TOMYYEeHUs BBICOKOH
CTENIEHW TOYHOCTH WM JUIS aTTECTAllMM W IIPOBEPKH
CpC€ACTB M3MepeHI/Iﬂ 10 HallMOHAJIbHBIM 9TaJlIOHaM
TpeOYyIOT pe3yJIbTaTOB HCIBITAaHUH, COOTBETCTBYIOIIMX
moHOW KanuOpoBke. Ha puc. 12 mokaspIBaeTcs THIIOBOM
HOBEPOYHBIH cepTHdUKAT.
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Puc. 12. TunoBoii noBepoyHbIi cepTUdhUKaT

Hekoropble NpUMEHEHUs] TMPEIBSIBISIOT MEHEe CTPOrHe
TpeOOBaHMS K TOBEpOYHOH ceprudukamuu. Moryt
0Ka3aThCs  JOCTATOYHBIMH  TPOCThIE  U3MEPEHUs
YyBCTBUTEIHHOCTH HA OJHOM 4YacTOTE; MPOBEpKa paboTh
n  cepTudUKaThl  COOTBETCTBUS  OIYOJMKOBaHHBIM
TEXHUYECKUM XapaKTepPUCTUKAM MOTYT YIIOBJIETBOPHTH
MOTpeOHOCTH  MHOTHUX  KaJdumOpOBOK  Ha  3aBOJIE.
YupoieHue TpeOOBaHMIA K 3aKITFOYUTEIHLHON KaTHOPOBKE
CHIKAeT CTOMMOCTb HW3rOTOBJICHHS JAaT4YMKA M JIOJKHO
CHIMXKaTh CTOMMOCTH JUIsi TOJIb30BATENICH TEXHHUUYECKOTO
00CITyXKMBaHHS 110 TEKYIIEMY COCTOSIHHIO, OCHOBaHHOMY
Ha MMPOTHO3MPOBAHUH 3araca HaJeKHOCTH.



Ha 3aBogax co cTporuMu TpeGOBaHHUAMH K cepTH(UKAIN
U K TMPOBEPKE CPEJICTB HM3MEPEHHH IO HAIMOHAIBHBIM
9TaJOHaM  MOTYT  HOTpeOOBaThCsl  MEPHOIUYECKHE
MOBTOPHBIE KaJIuOpoBKH. Beerna pekomeHayercs, 4ToObI
MOJIb30BATENb  TIEPHOJUYECKH BBIMOJIHSI I[TOBTOPHYIO
KaJuOpPOBKY JaT4yMKa, B OCOOCHHOCTH €CJIM JIaTYUK
MOJIBEPTaJiCs. BO3JEHUCTBUIO OYEHb BBICOKOM YyIapHOU
HArpy3Ke WM 3KCTPEMAIIbHBIM 3HAYCHUSIM TEMIIEPATYPhI
B TCEUCHUC MPOAOLKUTCIBHBIX HWHTCPBAJIOB BPEMCHHU.
Hexoropsie 3aBOJIbI pazpaboranu u UMEIOT
KaIMOpPOBOYHBIC CTEH/IBI VIS MEPUOAUYICCKON MPOBEPKU
paboThl akcesnepoMeTpoB. MMeroTcst M3enus, KOTOopble
0o0ecrieuynBaroT IMONy4YeHHe YPOBHSA yCKOpeHHs | g Ha
(uKCcHpOBaHHON dYacToTe [IUIsI OBICTPOH  TPOBEPKHU
JIATYHKA.

ITo »TuM mpUYMHAM PEKOMEHYETCS, YTOOBI ISl KaXKIOTO
aKcelepoMeTpa YCTaHABIMBAJICA KaJleHJapHbIH rpadux
MPOBEJCHUS MMOBTOPHOM KaJTMOPOBKH. Takoi
KaJCHOApHBIA Tpaduk i1 akcelepoMerpa SBISCTCS
YHUKAJIBHBIM U OCHOBBIBACTCS Ha HCCKOJIBKUX @aKTOan,
TakKMX KaK HHTECHCUBHOCTb HCIIOJb30BaHUS, BHEIIHUE
yCIIOBUS, TpeOOBaHUS K TOYHOCTH, HH()OPMALIUK O TPEHEe
U3MEHEHUsl XapaKTepUCTHK, IOJy4yaeMON H3 OTYETOB O
IIPEALIECTBYIOLNX KaJTHOpOBKax, KOHTPAKTHbIE
00513aTeNbCTBA, YAcTOTa «IIEPEKPECTHBIX IPOBEPOK» C
UCTIONB30BaHUEM JPYroi ammapaTypbl, pPeKOMEHJaluu
W3TOTOBHUTENS W JIIOOOW PHUCK, AacCCOIMHPYEMBIH C
HEKOPPEKTHBIMU [IOKa3aHUSMH. MexnyHapoaHble
cTa”gaptel, Takue kak [SO 10012-1, mpemocraBisior
PEKOMEHAYEMBIE METOAB! JUIsl ONpPEACIECHUS WHTEPBAJIOB
MEXy MOBTOPHBIMH KaJTMOPOBKAMU IS OOJBIICH 4acTh
U3MEPUTENIBHON  alllaparypbl. YUUTHIBAs H3JI0KEHHYIO
Bblllle MH(OPMALMIO ISl  «HOPMAJIbHBIX»  YCIIOBHUH
kommanus IMI pexomeHayeT, 9TOOBI ATt OONBIICH YacTh
MBE303EKTPHUECKUX aKCEIEPOMETPOB IMKJI IOBTOPHOU
KaJTMOPOBKH COCTABIISLI OT 12 10 24 MecsIes.

8.1. TIOBTOPHAS KAJIMBPOBKA JATYHUKA

Yenyru 1o NOBTOPHOM KaaMOpOBKE aKCENepOMETPOB B
TUIIOBOM CJIy4ae OKa3bIBaeT NMPUHAJJIeKAIIAsi KOMIIaHHN
IMI metpomoruueckasi aboparopusi (MIMEIOTCS TaKXke U
JIpyrHe MEXAyHapoIHble M YacTHBIE J1ab0paTOpuH).
Jlaboparopuss komnanuu IMI, cepruduurpoBaHHas
cormacHo ISO 9001, coorBeTcTByeT TpeOOBaHUIM
craugapra ISO 10012-1 (u OGoinee cTaporo BOSHHOTO
cragapra MIL-STD-45662A) u ucnons3yeT anmnaparypy,
MpOBEPsIEMyI0 IO 3TajoHaM HarmoHanbHOTO MHCTHTYTA
craumaproB  u texuomormii CIIIA  (NIST). 310
obecrieunBaeT TOYHYIO KaJMOPOBKY COOTBETCTBYIOLIHX
TEXHHUYECKHX XaPAKTEPUCTHUK.

Hwxe MPe/ICTaBICHbBI CBEJICHUS OTHOCHTENEHO
KaIMOPOBKM C HCIOJIB30BAHMEM 3aMKHYTOTO KOHTYDA,
00BIYHO MTPUMEHSACMON NPU KATHOPOBKE aKCEIEPOMETPOB.
Takoii wmeron obecneunBaeT OBICTPOE UM MPOCTOE
orpe/ieTIeHue YyBCTBUTEIHLHOCTH HCIBITYEMOTO
aKceJepoMeTpa B IMUPOKOM YaCTOTHOM JHara3oHe.

8.2. TEOPUA KAJIUBPOBKHU 11O METOJY
MOHTAXA AKCEJIEPOMETPOB «CITMHA K
CIIMUHE»

KamuOpoBka M0 MeTOmy MOHTa)xa aKCeIepPOMETPOB
«ClMHA K COMHE» (WM  BCTPEUHO-MAPAILICIBLHOE
BKIIIOYEHHE) Hamboiee YacTo  HCIONB3yeTcs  IUis
OTNPENEICHUST UYBCTBUTECIBHOCTH IIHE303JICKTPHUYCCKIX
AKCEeJIePOMETPOB. ITOT METO]] OCHOBBIBACTCS HA MPOCTOM
CPaBHEHHH C PaHEE OTKAITHOPOBAHHBIM aKCEIEPOMETPOM,
B THUIIOBOM CJIy4ae Ha3bIBAEMBIM OIIOPHBIM CTaHIAPTHBIM
aKcenepoMeTpoM, Kak MoKa3aHo Ha puc. 13.

2
Mount test sensor to this end

Mounl this end to exciter
4

Sensing Element

Puc. 13. OnopHbIl CTaHAAPTHBIN aKCEIePOMETP:

1 — BBIXOJ cHMrHaNa; 2 — MOHTUPYHTE HCIIBITYEMbIH aKCelIepoMeTp K
9TOMY KOHIly; 3 — UYYBCTBUTEJIBHBIH JJIEMEHT, 4 — MOHTHUpPYHTE 3TOT
KOHCII K B036y[[I/ITeJ'IIO

Ot BBICOKOTOYHEIC TIPHOOPHL, KOTOpBIE
HETOCPEJCTBEHHO IMOBEPSIOTCS B Ja0OpaTOpuH IO
NMpU3HAHHBIM  CTaHjapTaMm, [peJHa3HadalTcs IS
o0ecriedeHrsT YCTOHYHMBOTO TIOJIOXKCHUS; OHH TaKKe
KOH(QUTYPHUPOBAHBI Ui TOrO, YTOOBI BOCHPUHHUMATH
CUTHaJl IIpoBepsieMoro akcenepomerpa. Ilyrem MoHTaxa
MIPOBEPSIEMOI0 aKceIepoMeTpa K OTNIOPHOMY
CTaHJApTHOMY  aKCEeIepOMETpy €  TOCIEAYIOUIUM
NOACOEAVNHEHUEM TaKOd KOMOMHAIMU K HOAXOISAIIEMY
HWCTOYHHUKY BHOpAalMU MOXXHO BBOAWTH B BHOpaIuio 00a
npubopa 1 CpaBHHBATh JaHHbIE, KaK IOKa3aHO Ha puc. 14.
(UcnpiTaTensHbie YCTaHOBKH MOTYT OBITH
ABTOMaTU3UPOBaHbl U U3MEHEHBI B 3aBUCUMOCTH OT TUIA
1 YHciIa KaTuOpyeMbIX aKCeIepOMETPOB).
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Puc. 14. TumoBas cuctema KaaHOpPOBKH IO MeETOAY
MOHTaKa aKCEJIEPOMETPOB «CIMHA K CIIHEM!

1 — omOpHBIM CTAaHZAPTHBIA aKcenepoMeTp; 2 — IMpeoOpa3oBaTenH
CHTHaJIOB; 3 — 1oKasanus; 4 — renepatop QGyHKLmil; 5 — Bo3OyauTens; 6
— UCHBITYEMBIN JaTYUK

[ockonbKy Ha 00a jaTyMKa BO3AEHCTBYET OJHO M TO JKe
yCKOpeHHe, OTHOoUIeHHe X BbIX0J0B (V1/VR) IOIKHO
OBITH TaKoKe OTHOLIEHHEM nux 3HAYECHUH
YyBCTBUTENBHOCTH. [Ipy H3BECTHONH YyBCTBUTEIBHOCTH
OMOPHOT0 CTAaHAAPTHOTO akcenepomerpa (S;) JIerko
paccuuTath TOYHYIO YyBCTBUTEIBHOCTh HCIBITYEMOTO
Jatyrka (St) TPH  HMCHOJNB30BaHUM  CIIEIYIOLIErOo
BBIPAKEHU

S¢=Se (V1/Vg)

[lyrem W3MeHEHHs YacTOThl BHOpalMU AATYUK MOXKHO
KaInOpoBaTh B Mpeneiax MOJHOr0 pabodero 4acToTHOTO
JIMaIra3oHa. Turmosast AMILTATY THO-9aCTOTHAS
XapaKTEepPUCTHKA aKcejlepoMerpa 0e3  HCHOJIb30BaHUS
¢unpTpa mokazana Ha puc. 15.

A 1 Magnitude
a® & J\

2 Phase

A
i"\
|
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Puc. 15. Tunoas aMIIMTyJHO-4acTOTHAas
XapaKTepUCTUKA UCIIBITYEMOTO aKcelepoMeTpa:
1 — BenmumHa (amIutuTyza); 2 - haza



9.0. HAXOKJAEHUE 1 YCTPAHEHMUME

HEUCIIPABHOCTEU

[Ipe303mexTpuueckue JATYUKH SIBIISIFOTCS
JMHAMHYECKUMH W3MEpPUTENbHBIMU  npubopamu. OHH
UCTIONB3YIOT ~ IBE303JIEKTPHUECKHE  UyBCTBUTENIBHBIC

3JIEMEHTHI JJIsl MPeoOpa3oBaHUd MEXaHUIECKOTO SBICHHS
B 3JIEKTPUUECKUNM CHUTHaJI. MeXaHUYeCKUM [apaMeTpoM
MOI'yT OBITH cujia, JaBJICHUC nIIn BI/I6paLlI/lH.
HeobpaboTanHsiii JIIEKTPUUYECKUN CHUTHAI c
MBE303JCKTPHUIECKOTO 3apsiIOBOTO  DJIEMEHTa SBISCTCS
BBICOKOMMITEJJAHCHBIM ~ CUTHAJIOM.  OJTOT  3aps0BBIH
CUTHAI 0OBIYHO peoOpa3oBBIBaCTCA B
HU3KOMMITCIAHCHBI CHTHAJ HAPSDKCHUS MO0 BHEITHUM
JJIEKTPOMETPUYECKUM  YCHIMTENEM, JHO0O0 BHEIIHUM
ycwiuteneM HampspkeHus. Kabemm Mexmy 3apsaoBbIM
JATIUKOM u YCHITUTEIEM JTOJKHBI OBITH
BBICOKOKQUECTBEHHBIMU Ka0EIsIMH C HHU3KHM YPOBHEM
HIyMa M JIOJDKHBI ObITh Kak MOXKHO kopoue. Ha puc. 16
TTOKAa3bIBACTCS TUIIOBAS BEICOKOMMITEAAHCHAS CHCTEMA.

Low Noise Cable
2

|
j___ Charge Amplifier LI
= 3 Readout
Device
. - 4
Charge Qutput |
Sensor 1

Puc. 16. IToacoenuHeHus: B BLICOKOMMIIEAAHCHOM
CHCTEME:

| — nmaT4Wk c 3apsiIOBBIM BBEIXOJHBIM CHUTHAIOM; 2 —KaOelb ¢ HH3KUM
YPOBHEM IIIyMOB; 3 — 3apsIOBBIH (JJIEKTPOMETPHIECKUIT) YyCUIHTENb; 4 —
YCTPONCTBO JJIsI CHATHS TOKa3aHUH

JlaTuMKM CO BCTPOEHHBIMM ycunmurensmu, wma ICP®-
JIATYUKH HCIOJIB3YIOT MUHUATIOPHBIE YCUIUTENW MJIst
mpeoOpa3oBaHusi  BBICOKOMMIICAAHCHOTO  3apsI0BOrO
CHTHaJla B HU3KOUMIEAAHCHBIM CHUTHaJ HaNpsHKEHUS.
Takve ycwIuTeNIM HAxXOJATCS BHYTPU MHAaTYUKOB U
MO3TOMY JUISI HUX HE TPeOYIOTCA Kabeau ¢ HU3KHMU
YPOBHSMM IIYMOB MWJM BHEIIHME YyCWINTENU. Takue
YCHJIUTEIH HMEIOT YCTaBKH KOA(P(OUIIMEHTa YCUICHUS,
[IOATOMY  3HAay€HUs  UYYBCTBUTEJIBHOCTH  SIBJISIOTCS
CTAHTANTURORAHHKRIMU

2
Mormal Coaxial Cable

3

| Readout
3 | Device |
== (W/ICP Power) !
| |

ICP Sensor 1 |

Puc. 17. Tloxcoeanuenus mis cuctemsl ¢ ICP®-gaTankom:
1 — ICP®-natunk; 2 — 0OBIYHEIH KOaKCHATBHBIH Kabenb; 3 — ycTpoifcTBO
JUISL CHATHS MOKa3aHUH (TIOJBOANTCS TaK)Ke HANPSDKCHUE MTUTAHUS ICP®-
JIaTYHKA)

ICP"-aTumKy SBISIOTCS JBYXIPOBOJHBIMHE JIATIHKAMH.
IMuTanre WX OCYMIECTBISETCS C IOMOIIBI0 HCTOYHHKA
HaNpsDKEHUs MOCTOSHHOTO TOKa HampsbkeHuem ot 18 1o
30 B moOCTOSIHHOTO TOKa, MPUYEeM TOK HAaxXOIUTCS B
npegenax Mexay 2 u 20 MA. Tunosoil Tok npu
OarapeifHOM NUTAHUM JUIsS YBEJIMYEHUS CPOKa CIy)KObI
Oatapeek cocTaBiseT 2 MA, a Il CHCTEM HEMPEPHIBHOTO
KOHTpOJNs Tpedyercs TOK OONBIIEr0 YpPOBHA IS
B030y/ieHHus KabOened Oombluei nporsbkeHHocTH. Ha
puc. 17 mokazana cxema THIOBOH cuctemsl ¢ ICP -
JATIUKOM.

Curaan Ha BBIXOIE ICP®-narunka SIBIISIETCS
HU3KOUMITCJAHCHBIM HAIPSHKCHUEM, TPOIIOPIUOHATEHBIM
pe3yﬂbTaTy JUHAMHUYCCKOI'O 1/13MepeH1/151 CUJIBbI, TaBJICHUA

win BuOpammu. Takol CcHWrHam HakIaabBaeTcs Ha
HaIpsbKeHUe CMEILEHNS MOCTOSSHHOT'O TOKa.
JnHamuueckuit CHUTHAJI MIEPEMEHHOTO TOKa

HaKJIQJIBIBACTCA Ha HAINPSHKEHHE CMEIICHUS MOCTOSIHHOTO
TOKa U TI03BOJISIET UMETh HAIIPSHKEHUE C Pa3MaxoM MEX.IY
HalpsHKEHUEM HWCTOYHUKA INMUTAHUA W 3a3€MJICHHUEM, KakK
MoKa3aHo Ha puc. 18. B ornumume OT omepaunoHHOIO
yewmarens  (Op  Amp), s Kotoporo  Tpedyercs
HaNpsHKEHUE CO 3HAKOM IUIIOC M MHHYC M KOTOPBIH
TIO3BOJISIET CUTHAIY U3MEHATHCS MEXIy MaKCHMaJbHBIMU

3HAYEHUSMU  TOJOXKHUTENbHOM M OTPHULATEIbHOU

nonspaocty, s [CP™-patumka TpeOyercss BBIXOIHOM

CUTHATT coO cMernTeHueM TTOCTOIHHOTO TOKA.
1 AC Dynarmuc Signal 2

/ 24 VDC Supply
ava :
12 VDC Bias Voltage
U U 4

0 VDC - Ground

Puc. 18. HanpsbkeHune CMeIIeHHS TOCTOSHHOTO TOKa
JaTyuKka:

|l — 1uHaMuYecKHH CHIHAl HEPeMEHHOTO TOKa; 2 — HaIpshKeHUe
HUCTOYHMKA nHTaHus 24 B DNOCTOSIHHOrO TOKa; 3 — HamlpsDKeHUE
cMeleHusl ToctositHHoro Toka 12 B; 4 — 0 B mocrostHHOro Toka —
3a3eMIICHUE

Takoe HAIllpsOKCHUE  CMCLICHHA  MOCTOSHHOI'O  TOKa
ABJIACTCA NPEKPACHBIM JUAT'HOCTUYCCKUM UHCTPYMCECHTOM.
OHO MO3BOJIIET IPOBEPUTH, BKIIOUEH JIH yCHIuTens. 1lpn
THIIOBOM CXEM€ IINTaHHUS 3TO HaIlIpSPKCHUC CMCIICHUSA
NOCTOSIHHOTO TOKa Ha BBIXOJE OyneT OJIOKHpOBATHCS
MOCPEJICTBOM PA3ACTUTEILHOTO KOHACHCATOPa, YTOOBI K
YCTPOﬁCTBy JJIA CHATHA MOKa3aHui IIOABOAUJICA JIMIIIb

CUTHAl ~ IepeMeHHoro Toka. Ilyrem  ycTraHOBKHM
«TpOWHHMKa», KaK IOKa3aHO Ha puc. 19, HampsokeHne
CMeEIIEeHHS MOXeET M3MEpPSTHCS BOJILTMETPOM

IMOCTOSHHOI'O TOKA.

[Ipn wu3MepeHUM HANPSHKCHUS TUTAHWUS HAMPSDKECHUE
CMCIICHHUS MOXKET OBITh M3MEPEHO IOCJE MOAKIIOYCHHUS
natyrka. Ecnu  BOJBTMETpP MOPOJOJDKACT IMOKA3bIBAThH
HANPsOKCHUAE THUTaHUS, B CUCTEME MMEETCS OOpBIB WM
4T0-TH00 HE mojacoenuHeHo. Eciu ke  BOJBTMETP
noka3biBaer "0," TO 3TO 03HAYACT, YTO YTO-TO B CHCTEME
3aKopodeHO. Ecnm mokazaHue BOJBTMETPAa HAXOIWTCSA B
npejenax AUana3’oHa 3HAYCHUN HAMpPSHKCHHS CMEICHHUS,
TO TOTAa JATYMK ¥ Kabelb (QYHKIHOHHPYIOT JOJIKHBIM
obpazom.

—3
o © e |
] DVM d |
| DC velis .J..“
i 1 G
1 L1 |
ICP Sensor
1 2 Readout Device 3

| iw ICP Power)
i

Puc. 19. M3mepeHue HaPsHKSHUS CMETLECHHS
IIOCTOSIHHOT'O TOKA!

1 — wn¢poBoii BOILTMETP IIOCTOSHHOTO TOKA; 2 - YCTPOHCTBO JUIst
CHATUA r101ca3aH1/u71r (MOBOIMTCS TaKKe HANpsKeHue muTanus [CP*-
natuuka); 3 — ICP”-naruuk



10.0. MPOLOEAYPA PEMOHTA/BO3BPATA

BcenenctBue xapaktepucTHK OoJblIeld 4acTH NPHOOPOB
oraenenust IMI peMOHT B ycClIOBUSIX JKCIUTyaTallud B
tunosoM ciydae HE pexomennmyercs M MOXKET IHMIIUTH
Bac  rapantum. Ecmu  Tpebyercs  TexHHYECKOE
o0CIyXMBaHWE WIM TEKYIIMH pPEMOHT B 3aBOJCKHX
YCIIOBUSIX, CBSKUTECH ¢ oTneneHueM IMI nns nomyuenus
HOMEPA PA3PEHIEHUS HA BO3BPAT RMA
(Return Material Authorization) mpexne uem
BO3BpallaTh anmnapaTypy Ha 3aBOJ-U3roToBUTENb. MMmeiite

MOJl PYKOH CICAYIOIIYI HWH(POPMALHUIO: MOACIb U
cepuitHpii  Homep. Kpome Toro, mis oOecredeHus
3¢ hexTUBHOTO TEXHUYECKOTO o0cITy)KUBaHUS

MPEeIOCTaBbTE MECTHOMY TIPEJCTABUTENIO OIMCAaHUE B
MUCHMEHHOM BHJE CHMIITOMOB H MPOOJIEM B ammaparype
WK cBsbkuTech ¢ otaenenueM IMI, ecnu B Bamem paiione
HET ee MpeACTaBUTEI.

3aka3uuky, Haxojsamuecs BHe Teppuropuu CIIIA,
JOJKHBI HPOKOHCYJIBTHPOBATHCS CO CBOMM MECTHBIM
TUCTpUOBIOTOpOM — m3fenuii  otmeneHus IMI s
NOJTydeHHsT WH(GOpManWU OTHOCHTENIBHO IIPOLENyPHI
BO3BpaTa mpubopa u momydeHus paspemenns RMA. s
MOJyYEeHHUs OMOIIH 3BoHHTE 10 Tenedony B CIIIA (716)
684-0003 wmm B Poccum (495) 638-0753. Ber moxere
BocToNib30BaThesl  (akcoMm (716) 684-3823. Brr moxere
TaKKe IMOJIYYNUTh IIOMOINb IO 3JIEKTPOHHOW IoYTe
imi@pcb.com wy myTeM nocenieHus HalMx web-caliToB
www.pcb.com u www.pcb-group.ru.

11.0 OBCJIIY KUBAHUE KJIMEHTOB / TAPAHTUHN

Otnenenue IMI xkomnanun  PCB Piezotronics
rapaHTHpPYeT IIOIHOC  YIOBJIETBOpPEHHE  3aKa3dumKa
HAIUMH u3enusmu. Eciu B 11000 MOMEHT BPEMEHH IO
mo0oil mpuunHe BBl OKaxeTech HE  IMOJIHOCTHIO
YIOBJICTBOPEHHBIMH KAaKUM-THOO W3JENUEeM OTICICHHS
IMI, otmenenne IMI Oynmer OecIlaTHO BBITONHATH
PEMOHT WIM 3aMeHy. Bbl Mo)xere Takxke B Ipelenax
TapaHTHHHOTO TMEpUOoJa MOJIYYHTH OOPaTHO MOKYITHYIO
LEHY W3JIeNHsL.

lapantupyercd, uTo B Te4YeHUE TIOAa B ammaparype
otaenenust IMI He Oynmer nedeKTHBIX MaTEpHANIOB WIIU
Opaka B KauecTBE M3TOTOBIICHHUS, €CIM B SIBHOM BHJE HE
oroBopeHo uHoe. IloBpexneHne npuOOpPOB, BHI3BAHHOE
nojadell HEKOPPEKTHOTO HAaNpsDKEHUsl 3JIEKTPONUTaHUS
WM HEJIOJKHOM 3KCILTyaTaluuel, He TOKPbIBAETCS JaHHOM

FapaHTHeﬁ. Ecimm HUMCIOTCA Kakue-1u60o BOIPOCHI
OTHOCHUTCJIBHO QJICKTPOIIUTAHUA, mnmpeamnojaracMoro
TPUMCHCHUA 501078 OKCIITyaTaluu, HOX(aHyﬁCTa,

MIPOKOHCYJIETUPYHUTECh CO CBOMM MECTHBIM OTJEICHHEM
1o C6])ITy WK € ONTOBBIM NPOAABIOM. I[aHHaH rapaHTus
HE pacmpocTpaHsercs Ha Oaraper W Jpyrue MpeaMeThl
OJTHOPA30BOTr0 [TOJIb30BAHHSI.

Otnenenne IMI mpemnmaraer BceM KIHEHTaM OECIUIATHYIO
KPYDJIOCYTOUHYIO MOIACpPKKYy 1o Tenedony. Takas
MOJJEepKKa MPENOCTaBIsieTCs CeMb JHEW B Hexento. B
cllydae BO3ZHHUKHOBEHUS HENPENBHICHHBIX IMPOOIEM WIH
Ype3BbIUAHHON CHUTyallud 3BOHHUTE IO ropsiyeil JIMHUU
otnejenus IMI, Tenedpon 716-684-0003, u crierrramnuct
10 TIPAMEHEHHIO TTOMOXeET Bawm.

BPCB FIEZOTRONICS ey

DIVISION

3425 Walden Avenue, Depew, NY 14043
Temedon: 716-684-0003 » dakc B CIIA: 716-684-3823 « Mexmynaponusrii dakc: 716-684-4703

ICP® siBsieTcst 3aperncTpupoBanHoii ToproBoii Mapkoii PCB Piezotronics, Inc., koTopasi 0fHO3HAYHBIM 06pa30M HAEHTHGHIHMPYeT
aaTynky komnanuu PCB co BeTpoeHHBIMH MHKPOJJIEKTPOHHBIMH CXeMAMH.
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A Lapie uriving Nomograpn
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2 Frequency (Hz)

A - HOMOI'paMMa BO36y)K}1€HI/IH Ka6en51; 2 — OTHOIIEHHE MaKCHUMAaJIbHOIO BBIXOAHOT'O HaANpsKEHUA OT JaTyuKa K
JIOCTYTTHOMY TIOCTOSTHHOMY TOKY; 2 — yactota (I'1x)
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