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Be3onacHOCTbL U OKpyXalolas cpeaa

CBefieHMs 0 faHHOM AOKYMEHTe

Ucnonb3oBaHue

> ﬂepep, ncnonb3oBaHMeM BHUMATESIbHO Npo4vTUTe ,D,aHHbIVI
[OKYMEHT 1 03HaKoMbTeCh C NpubopoM. Bo n3bexaHve Tpasm u
nospexaeHunin npnbopa obpaTtnte ocoboe BHMMaHWE Ha
TeXHWKy B6e3onacHoCcTv 1 NpeaynpexaatoLme Haganmcu.

> XpaHuTe AaHHbIA JOKYMEHT B NIErKOAOCTYNMHOM MecTe Ang
yaobcTBa nonyvyeHnss HeobxoanmbIX CBEOEHUN.

> [lepepaBanTe AaHHbIA AOKYMEHT BCeM crneayoLwmnm
nonb3oBaTensam npubopa.

CumMmBoOnbI N npaBuna HanncaHunsa

CumBon Pa3bsicHeHue

A MpeaynpexaeHue, CTeneHb ONacHoCTy,
COOTBETCTBYHOLLASA NPeaynpeaeHuIo.

MpeaynpexaeHne! OnacHOCTb yBeYbs.

BHumaHmne! OnacHoCTb NonyyeHnst Tpaesm
Unu noBpexaeHns obopyaoBaHus.

> Cobntopaiite YCTaHOBJIEHHbIE MEpPbI
npeaoCTOPOXHOCTU.

i MpumeyaHue: OCHOBHbIE UK NOAPOGHLIE
cBefeHus.
[JencTeBue: ganbHevwme warn B CTpOro
onpeaenéHHon NocrneaoBaTenbHOCTY.

> L OencTteue: war nnv BO3MOXHbIN LUar.

- PesynbTat genctens.

OnemeHThI Npubopa, gucnnen npubopa mnu
nporpamMHbIN UHTepdenic.

KHonku ynpaeneHus npnbopom mnu KHomnku
nporpammMHoOro nHTepdemca.

DyHKUMN/NYTU B MEHIO



2.2,

CumBon Pa3bscHeHue

“« n

Mpumepsl 3anucen

ObecneyeHune 6e3onacHoOCTH

PaboTtainTe ¢ npubopoMm akkypaTHO, ncrnons3ynte npuéop
WCKITIOYNTENBHO MO HAa3HAYEHWIO U UCKMIOYMTENBHO B Npeaenax
napameTpoB, NPVMBEAEHHbIX B Tabnuue TEXHNYECKNX AaHHbIX.
[Mpu paboTe c npubopom He NPUMEHSANTE YCUIUIA.

A NPEAYNPEXAEHUE
OnacHocTb yBeubA!
> Wcnonb3oBaHue cTpoGOCKOMNOB MOXET CNPOBOLMPOBATh

anunenTnyeckmne npunaaky y npegpacnofioXXeHHbIX K
anunencum nogen.

A NPEAYNPEXAEHUE
OnacHocTb yBeubA!

> He npukacaiTech K anemMeHTaMm MexaHU4ecKoro
060pyaoBaHs, ABNSIOLLMMCS 06bekTaMn U3MEPEHNIA.

A NPEOYNPEXOEHUE
OnacHocTb yBe4bs!

> He cmoTtpute B ClI-nyd 1 He HanpaBnsnTe nyd Ha NOAE unm
XVBOTHBIX.

> He HanpaensaiiTe CL-ny4 Ha 3epkara v npoyne oTpaxatoLyue
NoBEPXHOCTU. BECKOHTPONbHOE OTpaXKeHne rnyya MoXeT
HaHEeCTU Bpea NoAsAM UK KUBOTHBIM.

A BHUMAHUE
YTpaTta npaBa npeabABNeHUA NpeTeH3un no rapaHtuu!
> He BckpblBaiiTe npnbop. B npubope HET anemeHToB,

TEXHMYECKoe 0BCyKMBAHNE KOTOPbIX JOMYCKAETCs CUMamm
BrnagenbLua.

0970 4770 ru 04



A BHUMAHUE

OnacHocTb noBpexaeHUsa obopyaoBaHus!

> Ecnu npnbop He ncnonb3yeTcs B Te4eHNe QUTENbHOro
nepuoga, To 6atapeun/akkyMmynaTopbl HE06X0ANMO U3BneYb n3
npuobopa.

2.3. 3awuTa oKpyxarLen cpeabl

> YTUnuaupyiTe akkyMynsiTopbl/oTpaboTaBlune GaTapeu B
COOTBETCTBUM C OPULMATIBHO YCTaHOBIIEHHbIMU TPEGOBaHUSMU.

> [lo oKoH4aHWK cpoka cnyx0bl Npnbdop HeobxoanMO OTNPaBUTbL
B KOMMaHMIO MO yTUNU3aLmUm SNEeKTPUYECKNX N SNEKTPOHHbBIX
YCTPOWCTB (B COOTBETCTBUU C TpeOOBAHMAMUN CTPaHbI
akcnnyatauun) nnm B Testo.



3.2.

TexHUYecKune ycnosus

Mcnonb3oBaHue

Mpnbop testo 477 MOXHO UCNONBb30BaTb B Pa3fUYHbIX OTPaCAX
NPOMBbILLITEHHOCTU, HAY4YHO-UCCIEeA0BaTENbCKUX N KOHCTPYKTOPCKUX
paspaboTkax, a Takke B nabopaTopusix U yHuBepcuTeTaXx.

O6bI4HO Npubop testo 477 ncnonb3yeTcs B TeX Cryyasix, Koraa Lernb
COCTOUT B NMpeAcTaBneHnmn BbICTPO ABMXKYLLUMXCH OOBEKTOB B
3ameaneHHoM ABwxeHun. 3To obecneunsaeT yaobcTBO U
6e3onacHOCTb aHanvaa ABMKEHNS Taknx 06BbEKTOB, BKIMKOYast KOHTPOSb
COOTBETCTBYIOLLMX NPOLEAYP, BbISIBIIEHNE NCTOYHNKOB
HexenaTtenbHbIX BUGpauui u np.

Tarkke MOXHO ncnonb3oBatb NpMbop testo 477 Ans BUPTyanbHOW
"thukcaunmn" aBmxeHnsa obvekTa. Mprnbop Takke NO3BONSET TOYHO
onpeaenuTb CKOPOCTb BpaLLEeHWs Ny 4YacToTy BO3BPATHO-
nocTynaTenbHbIX ABWKEHU 06bekTa B onpeaenéHHOM HanpaBneHuu.

Mo cpaBHeHWIO C ApYrviMK NOpTaTUBHLIMK CTPobockonaMu
npubopomtesto 477 LED MOXHO ynpaBnsTb OOHOW PYKOWA.

CraHpgapTHOe ncnonb3oBaHve/obnacTv NpUMeEHeHUs:

e  BblcokockopocTHbIe COOPOYHBIE NTIMHMK, CUCTEMbI NOAAYMN, CUCTEMBI
po3anuBea u np.

e [Ipecchbl 1 TKaLk1e CTaHKK
e [IBuraTtenu, BEHTUNATOPbI, HACOCHI U TYPOUHbI
o KanubpoBouHble 1 UCMbITaTENbHBIE NPUBOPLI

e  KoHTponupytowme naéopatopuu v nccrnegosaTensckoe
o6opyaoBaHm1e 1 YCTaHOBKM

KomnnekT noctaBku

B komnnekT noctaBku npubopa testo 477 BxogaT cnegyowime
NPVHALIEXHOCTU:

Ctpobockon testo 477 LED

e Kabenb c pasbéMoM Ans BHELIHMX MYCKOBbIX CUTHANoB
e Kelic

e PykoBoAcTBO none3oBaTens

e [poTokon kanubposku

e 6 6atapen (AA)
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3.3.

TexHuyeckue gaHHbIe

O6wme napameTpbl

Knacc 3awuTbl

IP 65

YacToTHbIN 30 - 300.000 FPM (BcnbiLLek B MUHYTY)
AvanasoH

Oucnnen YK/k-ancnnen, MHOroCTPOYHbIN
ToyHoCTb 0,02 % (% 1 3HaK)

PaspelueHune + 0,1 (30-999 FPM)

+ 1 (1000-300.000 FPM)

MapameTpbl BCNbILWKK

OnuntenbHoCTb
BCMbILLKM

HacCTpanBaeTCA

Cwuna BCnbILLIKK

4800 ntokcos npu 6000 FPM Ha paccTtosiHum
30 cm.

LiBeT BCMbILWKM 6500 K
MutaHne
MuTtaHve 3 x AA 6atapeun unu 3 x akkymynsitopa NiMH

(AA)

Bpems paboThbl (B
3aBMCUMMOCTM OT

C akkymynatopom NiMH: npubn. 11 4. npu
6000 FPM

HacTpoex) C 6arapesmu: npunbn. 5 4. npn 6000 FPM
Kopnyc

MaTtepunan AntoMunHmnin

Paamepbl 191 x 82 x 60 mMm.

Macca npu6n. 400 r. (c baTapesimm)

OKpyxaloLiue ycroBus

TemnepaTypa

0-45°C

BnaxHocTb

Knacc sawutbl — IP 65

BBog komaHgHOro curHana

MpuHUMn

OnTtpoHHas napa

Husknii ypoBeHb

1B

YpoBeHb

3-32 B (HanpskeHue npsiMoyrofnibHoro
curHana), "NPN"+"PNP"




MwuHumanbHas
ANWHa uMnynsca

50 mc.

3awuTa ot
HanpspkeHust
obpaTHou
MONAPHOCTN

Oa

Bbixon komaHQHOro curHana

MpuHUMn TpaH3NCTOPHbIN BbIXOA C 3aLLMTOM OT
KOPOTKOro 3amblkaHWsi U NPEeBbILLIEHUSA
HanpsKeHns

YpoBeHb NPN-nepexog, makc. 32 B

OnvHa nmnynsca HacTpanBaeTcs

MakcumanbHas 50 MA

MOLLHOCTb

3awuTa ot Oa

HanpsKeHus

obpaTHou

NonsipHOCTH

FapaHTnA

Mepuopg rapaHtum |2 roga

Ycnosus rapaHTum

cM. cant www.testo.ru
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4 OnucaHue npubopa
4.1. 0630p

8

1 Ha x/k-gucnnein BbIBOAMTCS KONMMYECTBO BCMbILLEK B MUHYTY
("FPM"). CBegeHunsa 0 pasnuyHbIX BLIBOAWMBIX Ha AUCTNEN
napameTpax npeacraBneHbl B pasgene HacTporika
napameTpoB (cTp 14).

2 BkntoyeHue/OTknoveH e.

3 [laHHasi KHOoMKa CNy>XuT NS NePEKYeHNs Mexay

pasnMyHbIMK NapaMeTpamMn HaCTPOMKM U pexnMamn padoThbl.
Cwm. Hactpoiika napameTpoB (cTp. 14).

4-7YnpaeneHue YacToTon Benbiwek. CKOpOCTb M3MEHEHNUS
[aHHOTO 3HaYeHUs OMpeaensaeTcs ANUTENbHOCTBLIO HaKaTUs
KHOMKMW.

e 4 :YBenuyeHue TeKyLlero BbiIOpaHHOrO 3Ha4YEeHUs.
YckopeHne Npu YAEpKaHUM KHOMKN HaXKaToM.



e 5:YaBoeHue TekyLiero Bbl6paHHOFO 3Ha4YeHnA.
YckopeHue npu yaepXxaHnn KHOMKn HaXKaTon.

e 6: CokpalueHve B ABa pasa TekyLlero BbibpaHHOro
3HayeHUs. YCKOpeHne npu yaepxaHum KHOMKU HaxaTown.

e 7 :YMeHblUeHue TeKyLlero BblbpaHHOro 3HaYeHns.
YcKkopeHve npu yaepxaHum KHOMKN HaxkaTon.

8 [He3go BBOAa MyCKOBOro CUrHana ucnonb3yeTcs B TOM criyyae,
Korga ans ynpasreHus MocneaoBaTenbHOCTbIO BCMbILLEK
MCNonb3yeTcs BHELLHWUIA MYCKOBOW CUrHan (Hanpumep, curHan
CeHcopa CKOpOCTM BpaLLeHusl).

4.2. OTobpaxeHue cTaTtyca npubopa

B HWxHIO0 CTPOKY Amucnneda mMoryt ObITb BbIBEAEHDI cnepywuine
COOBLLEHMS O COCTOSIHUN:

. : BbIBOAWTCS NPU HEOBXOAUMOCTY 3apsakv
aKKyMynaTopa unm 3ameHbl batapeu.

o : BbIBOAMTCH, KOrga YactoTa BCrblLLeK
reHepupyeTcsa npubopom. B kauectBe cTaHOapPTHBIX
eavHuL n3mepeHust ucnonbdyetca "FPM" (Bcnbiwek B
MUHYTY).

. : BbIBOOMTCS MPU NEPEKITOYEHMN Ha BHELLHUI
NycKOBOW curHan. EguHuupl namepeHuns BblBOAATCS
Kak cTaHOapTHble eauHNLbl u3mepeHus "1/Mun."
(06/muH).

. : BbIBOOUTCS, KOrga BHELUHUN I'IyCKOBOﬁ CurHan
Bbl3blBae€T NpeBbllUeHNEe YaCTOTbl BCMbILUEK.

5 MepBbie waru

5.1. MoaroToBKa K paboTe

5.1.1. YcraHoBKa GaTapen/akkyMynsiTopoB

i Mpu paboTte ¢ npnbOpPoM 1 ero XpaHeHUN KpbiLLKa
AKKyMyIATOPHOrO OTCeKa A0IMKHa ObITb 3aKpbiTa.

Ecnu npnbop He ncnonb3yeTcs B TeYEHUE ANUTENBHOMO
nepvopa, To baTapen/akkyMynsaTopbl He06xoanMMo n3BneYvb
n3 npubopa.

BaTtapeun/akkymynsTopbl C HEMOMHbLIM 3apSA0M COKpaLLalT
BpeMsi paboTbl Npubopa.

0970 4770 ru 04



5.1.2.

OcnabbTe BUHTBI HA HUXHEWN YacTu npubopa.
CHUMUTE KPbILLKY aKKyMyNATOPHOroO oTCeka.

YctaHoBuTe 6aTtapeun (AA)/akkymynatopbl NiMH (AA)
(cobnoparite nonsipHocTb!)

3aKpoiiTe KPbILIKY akKyMYIISITOPHOIO OTceKa.
3aTsaHUTe BUHTDI.

BknioueHue npubopa

v
1.
2

BaTtapeu/akkymynsiTopbl yCTaHOBMEHBI.
HanpaBbTe npubop testo 477 Ha OBWXKYLLMINCSA OOBEKT.

Haxmute (1) c yaepxxaHnem npubn. Ha. 3 cek.
- byget BbInonHeH TecT aucnnes.

- Ha pucnnee testo 477 6ynet muraTb BbiCTaBNEHHOE Ha
3aBoJe 3Ha4YeHue.

KHonkamu , , unun HACTPOWTE YacTOTy BCMbILLEK
Takum 06pa3oM, YTobObl OOBEKT BbIrNSAEN HENOABWXHBLIM (Mpu
NPUONMXXEHUN K YacTOTe OABMKEHWUS] BUOANMOE ABUXKEHME
obbekTa 3amegnseTcs).

- 3HaueHne BbIBOAUTCA Ha X/K-AUCNNEN.

En. nam.: "Benbiwek B MuHyTy ("FPM")" = 06/MUWH

[nsa nonyyeHus eauHMLbI U3MepeHns "BCbILLEK B CEKyHAY"
= 1/c. = 'y: cm. HacTtporika napameTpos (cTp. 14).

°
1

HeI'IO,ElBVI)KHbIe o6pasb| MOXXHO NONYYnUTb HE TOJbKO npu
AOCTUMXXEeHUN YaCTOoTbl ABUXEHUA, HO U NpU OOCTUXEHUN
3Ha4YeHUd, KpaTHOro 4Yactote ABMXeHUA obbekTa.

Bonee nogpobHble cBeaeHUsA 0 BUANMOM 3aMeaneHun
obbekTa, a Takke 06 ncnons3osaHum npnbopa testo 477 B
kayecTBe cHETYMKa 0BOPOTOB NpPeAcTaBreHbl B pasaene
MHCTPYKLUMM NO MCNOnb30BaHNIO cneumarnbHbIX OYHKLWNA
npubopa (cTp 22).




5.1.3. MoacoeanHeHne kabens NnyckoBOro curHana

OnacHocTb noBpexaeHUsa obopyaoBaHus!

> He nopaBainTe Ha npnbop curHansl, ¢ Yactoton 6onee 300.000
BCMbILEK B MUHYTY (FPM).

i [nsa nogknioYeHns NycKoBOro curHana ucrnonb3ynte
TONMbKO OpUrMHanbHble MaTepuanbsl NPOM3BOAUTENS.

BBoa nyckoBoro curHana nmeet 6ecnoTeHumanbHy KOHCTPYKLUIO.
BecnoTteHuunanbHbI BBOA noaxoaut ansa curHanoe "PNP" 1 "NPN".

1. CHumute 3aLLMTHYIO KPbILWKY C rHe3fa BeBoAa NyCKOBOro
CuUrHana.

2. BcTtaBbTe pasbém kabens MyCKOBOIo curHana B rHe3go
NyCKOBOIro curHana.

3. 3aTsaHuTe KpenéxHbI BUHT pa3béma kaberns nyckoBoro
curHana.

4. TMoacoeanHuTe kabenb NYyCKOBOIo CurHana, Kak nokasaHo Ha
cxeme.

CxeMa knemm

Brown White

3.32V XZ& { max. 50 mA

JL

Blue Black
Trigger input T Trigger output

i Mpnbop HEOOXOAMMO BPYUHYH NEPEKIIOYUTE C BHELLHETO
Ha BHYTPEHHWUI nyckoBow curHan. Cm.
BHyTpeHHWI/BHELWHWIA NyckoBOW curHan (cTp 16).

0970 4770 ru 04



6.1.1.

Wcnonb3oBaHue npubopa

BbinonHeHue HacTpoek

v'Tpubop BKIOYEH.
1. Haxmute

> bygeT nokasaHa HacTpoika napameTpa (Hanpumep, Hz)
(OnncaHve HacTpoek NPUBOAMUTCS B CrieaytoLLeM pasgene —
HacTpoiika napameTpoB).

2. C noMoLLbO , , nnn YCTaHOBUTE 3HA4YeHNA N
noaTeepanuTe BBOO Haatnem

- Tpwnbop nepenpgéT K HacTpoVike creayroLLero napameTpa.

i MapameTp ¢ HacTpoKaMu, OTANYHLIMK OT 3aBOACKUX
HacTpoek, B Xoae paboTebl GyaeT muratb.

3. TlosTopuTe LWarn 1-2 ansa 3aBepLleHnst BbINOSIHEHNS
TpebyeMbIX HACTPOEK.

4. Haxwmute
- [Npwnbop BepHéTCA B Pexum nsmepeHui.

HacTtponka napameTposB

4 5
i :

5 |PULSE DELAY Dv.— 6
Hs ms

3 —|PULSE PHASE OPT.—t+ 7
deg. deg.
o
L
FPM 1/min. Hz-
LOBAT RANGE EXT INT,

*

*  BblBOAVMbIE Ha AVCTNEl COOBLLEHUS O COCTOSIHUM

npeacraBneHbl B pasgene Owunbka! UCTOUYHUK CChINKK He
HangeH. (cTp. Ownbka! 3aknaaka He onpepeneHa.).

Ha PvcyHke npeacTtaBneHbl Bce BbIBOAMMbIE HA AUCTITIEN

°
-



BapuaHTbl HACTPOEK NapamMeTpoB.

Hymepaums COOTBETCTBYET UX nocrieaoBaTefibHOCTU
BbIBOAA Ha AMCMNEN HaaTeM KHOMKK

MapameTp ¢ HacTponkamu, OTANYHBLIMU OT 3aBOLCKMX
HacTpoek, B xoae paboTbl OyaeTt muratb.

A W DN P

: HacToTa ABWXeHNst B CeKyHAY (BCMbILLEK B CEKYHAY).
: ANUTenbHOCTL BCMbILWKKU (B MUKPOCEKYHAAX).
: ANuTenbHOCTbL BCMbILKM (B rpagycax).

: YcTaHoBKa BpeMeHW 3aepXXku (B MUIIIMCEKYHAAX)
MeXAy BHYTPEHHUM/BHELLIHUM MYCKOBbLIM CUTHANnoMm u
BCMbILLKOW.

: YcTaHoBKa hasoBoro casura (B rpagycax
OTHOCUTENBHO YacTOTbl) MEXAY BHYTPEHHUM/BHELLHMM
MYCKOBbIM CUTHANOM W BCTbILLKOW.

(TOnbKO NpW BHELLHEM MYCKOBOM CUrHarne): AenuTerb
UMnyrnbca, Makc. 3HayeHue — 255.

(TonbKO Npy BHELLUHEM NYCKOBOM curHane): Beibop
hpOHTa NyckoBOro curHana. [laHHbli napameTp no3sonseT
onpeaenvTb NONSPHOCTbL NMYCKOBOrO CUrHana.

e 0 = nonoxuTenbHbI PPOHT

e 1 =oTpuuatenbHbli QPOHT

0970 4770 ru 04



6.1.2.

6.1.3.

6.1.4.

Bo3BpaT K 3aBOACKUM HacTponKam

v Tpnbop BKIMIOYEH.
1. Haxmute +

- Bypet BbinonHeH c6poc ¢ BO3BPATOM K 3aBOACKMM HaCTpOkamM
npuobopa.

- Mpubop BepHETCA B PeXXMM n3amepeHui.

BnokupoBka KHOMOK

v Tpnbop BKIMIOYEH.

1. Haxmute +

- Bnokuposka kHomok 6yaeT BkroYeHa.

2. Haxmunte +
- BnokupoBka KHOMOK ByaeT oTKnoYeHa.

BHyTpeHHWI/BHELWHMIA NYCKOBOW CUrHan

i 3aBofckasi HacTporika npubopa — BHYTPEHHWUI NYyCKOBOM
CUrHan.

v Tpnbop BKIMIOYEH.

v Tlpy NepeKnoYeHnn Ha BHELUHWIM NYCKOBOW CUrHas:
MopkntounTe Kabenb nyckoBbix curHanos. Cm. MNMogcoegnHeHne
kabens nyckoBoro curHana (ctp 13).

1. Haxmure +

- Tpubop GyaeT nepeknto4éH C BHYTPEHHErO Ha BHELLHWN
NMyCKOBOW curHarn..

Ha gucnnee 6yaeT nokasaHo coobLueHue , a eQuHULA
nsmepeHusi ByaeT n3aMeHeHa Ha

2. Haxmunte +

- Mpubop ByneTt nepekrto4éH C BHELUHErO Ha BHYTPEHHUI
NMyCKOBOW curHar..

- Ha gucnnee 6yget nokasaHo coobLieHne , @ eanHnua

namepeHus byaet nameHeHa Ha
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CBefeHns 0 NpUMEHeHUK

O6wue cBeaeHMs 0 NPUMEHEHUN

3ameaneHue ABMXeHUA

Kak y>xe roBopunocb, 0OCHOBHas 3agada npubopa testo 477
COCTOMT B 3ameaneHnr unu B “domkcaunn’ oBUXKEHUSA ABUXKYLLNXCA
06bekToB. JTO No3sonseT 6e3onacHo 1 NPOCTO aHanM3npoBaTb
paboune xapakTepuUCTUKM Takmx 06bEKTOB B Npouecce paboTbl.

[na nonyyenus Buammoro adhdekta MeaneHHOro OBWMKEHUS
o6bekTa, Ha 06beKT HeOGXOAMMO HanpaBuUTb CBET C YacTOTON
BCIbILLEK HEMHOTO BbILLE UMW HIKe DaKTUYECKON 4YacToThbl
ABWXeHMs1 06bekTa Unn NCnosb3oBaTh 3HaYeHne YacToTbl
BCblLLEK CTpobockona, COOTBETCTBYIOLLEE YaCTOTHON rapMOHUKe
OBWXeHnsa obbekTa. [Insg gocTumkeHus xxenaemoro addekTa
NCnonb3ynTe YeTbipe KHOMKM.

[MonesaHble coBeThI:

daKTnYeckyto CKOpOCTb ABMXKEHUs 06beKTa MOXHO onpeaenuTb
NyTéM pacyé€Ta pasHOCTM YacTOTbl BCMbILLEK U haKTU4EeCcKoro
3HaYeHus ABUXeHNa obbekTa.

Mpumep:
Ecnu ckopocTb BpalleHus o6bekTta coctaenset 1.000 06/MuH, u
Ha 06BbEKT HanpaBnsieTcs cBeT ¢ YacTtoTon 1.005 Benblwwek B

MuHyTy ("FPM"), TO BuAMMas ckopocTb BpalleHnst obbekTa
coctasuT 5 06/MWH

CkopocTb = PakTnyeckasi CKOpocCTb - YacToTa BChbIwek
=1.000 06./mMmuH - 1.005 06/MuH
=5 06/MuH

Buaumoe HanpaBneHne ABMXEeHUA

HanpasneHue (No YacoBon CTpenke - NPOTMUB YaCOBOW CTPENKX
unu Bnepéa - Hasag) BUOMMOro ABWKEHUS obbekTa onpeaenserca
Mo YacToTe BCMbILWEK, (PaKTUYECKOMY HanpaBeHNo ABVKEHUS, a
Takke Mo opMeHTaumm cTpobOCKONUYECKOro Siyya OTHOCUTENBHO
obbekTa.

Mpumep: Mpeanonoxum, 4To HaMm HeobxoaNMO 3aMennUTb
BUAMMOE [BWKEHME BEHTUMSLMOHHOM KpbINbYaTKK, BpallalLencs
Mo YacoBou cTpernke co ckopocTbio 1.000 06/MUH
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Cnyuyai 1: Ecnu cTosTb HaNpOTUB KpbinbYaTkK, HanpaBnas Ha Heé
cseT ¢ yactoton 1.005 Bcnbiwek B MuHyTy (FPM), TO BUgnmas
CKOpOCTb ABWXeHns obbekTa coctaBuT 5 06/MUHB HanpasneHnn
NPOTWB YaCOBOW CTPESKW.

Cnyuvaw 2: Ecnm cTosATb HaNnpOTUB KpbinbYaTkK, Hanpasnsas Ha Heé
cBeT ¢ Yactoton 995 Benbiwek B MyuHyTy (FPM), TO BUanmas
CKOpOCTb ABWXeHns obbekTa coctaBuT 5 06/MUHB HanpasneHnn
MO 4acoBOW CTPenkKe.

Cnyuyaw 3: Ecnu cTosiTh 3a KpblNbYaTKON, HanpaBnsas Ha Heé CBeT C
yactoTon 1.005 Bcnbiwek B MuHYTY (FPM), TO Bugnmas ckopoctb
OBWKeHNs1 o6bekTa coctaBut 5 06/MMHB HanpaBneHUM No YacoBomn
cTperke.

Cnyuaii 4: Ecnu cTosiTh 3a KpbINibYaTKON, HaNpaBnsas Ha HEE CBET C
yactoTon 995 Benbiwek B MuHyTy (FPM), TO BUgumas ckopocTb
ABwxeHns obbekTa coctaBut 5 06/MMHB HanpaeneHun NPoTNB
4YacoBOW CTPENKW.

FapmoHuka

Ecnn nocTosiHHO NoBbIWATh YacTOTY BCMbILLEK HANPaBSEMOro Ha
00BEKT cBeTa, TO MOXET UMETb MeCTo Buaumas "dukcaums”,
3amenneHune, yCKopeHue, OBMKeHne Bnepéa, NoBTopHas
"dhukcaumsa", ABUKEHWE Ha3an, NosiBNEHNE CMELUaHHbIX
N306paxeHnin 1 T.n. AT KAPTUHKN MNOABNATCH Npur
MaTemaTuyeckm-onpeaensiembix KoapdruneHTax unm rapMoHmKax
(aKTM4YeCKon CKOpoCTU obbekTa.

Mpumep: Mpegnonoxum, 4To HaM HeobxoauMO 3ameanvTb
ABVXEHWe UCMob3yeMOoNn B MOCIIeAHEM MpUMepe KpbifibYaTku, HO
npu 3ToM Ham Heobxoauma bonee YETKasA kapTUHKA.

MeToga: NocTeneHHO NoBbILIAEM YacToTy BCMbILEK, HAYNHANA C
1.000 FPM. MNpwn yacTtote 1.500 FPM Mbl BHOBb nony4mum
(PUKCMPOBAHHYIO KapTWHKY. [1pogomkvmM NoBbILLIEHWE YacTOThl.

Mpu yactoTe 3.000 FPM kapTuHka BHOBb ByaeT (hMKCMPOBaHHOMN.
Mpun faHHON CKOPOCTM KapTUHKA KpblnbyaTku 6yAeT 04eHb YETKOW.
[ns nonyyeHnst BMaumoro acpchekTa ABMKEHMS MO U NPOTUB
4YacoBOW CTPENKM C NMOMOLLbIO YETHIPEX KHOMOK MOXKHO MEHSITb
yactoTy 3.000 B Ty vnn NHYIO CTOPOHY.

[onesHble coBeThI:

e [apmoHMYecKkne KapTUHKM NOSBASIOTCA Kak Npu UCMONb30BaHUK
uenbIX, Tak 1 ApOBHbIX MHOXUTENEN YaCTOTHLIX MHTEPBAanoB
hakTnyeckon ckopocTy ABmxeHns obbekTa. Tak, Hanpumep,
BMOVMMAs KapTUHKA KpblnbYaTky, BpaLLaloLLEeNcs CO CKOPOCThIO
1.000 06/mMuH ByaeT "umkcrpoBaHHOR" NpK NCMONB30BaHUN
uenbix MHoXxuTenen 2.000 (2x), 3.000 (3x), 4.000 (4x) u np., a
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TaKke npu ncnonb3oBaHun ApobHbIx MHOXMTeNen 500 (1/2x),
750 (3/4x) n 1.500 (1 1/2x) n np.

e HekoTopble 13 BUAMMBIX FAPMOHUYECKNX KapTUHOK ByayT
“©AVHNYHBIMK”, @ HEKOTOPbIE — “MHOXECTBEHHBIMN”. 3TO BaXKHO
npuv onpegeneHnn pakTM4eckon CKopoCTn 06 BLEKTOB, Kak
onucaHo B NMaese "OnpegeneHve UCTUHHON YacTOTbI BpaLLeHUst
obbekTa".

OnpeneneHne UCTUHHOM YacTOThbI BPaLLEHUS
o0bekTa

Mpnbop testo 477 MoxeT NCNOMb30BaTLCA B Ka4ecTBe LdpoBOro
TaxomeTpa A onpeAeneHns UCTUHHOIO 3HAYeHUS YacToTbl
BpaLLeHns 06/MUH 1 (MNN) UCTUHHOWM CKOPOCTU BO3BPaTHO-
nocTynaTternbHOro ABnxeHns obbekta. MeTtoa coctonT B
nony4yeHnn BUAUMON "OUKCMpoBaHHOW" KAPTUHKM OBUXKYLLErocs
o6beKkTa 1 YTeHUW nokasaHuin Ha x/k-gucnnee. Kak v npu
MCnonb3oBaHUM APYrMx CTPOBGOCKONOB, O4EHb BaXKHO OMNpPeaenuTh,
470 "(buKCMpoBaHHas" kKapTUHKa He SBNSETCS pesynbTaTom
rapMOHVKM hakTUYECKON CKOPOCTU ABWKEHNS 0ObeKTa.

[MonesHble coBeThI:

e OueHb Nones3Ho 3HaTb 3apaHee anl6n|/|3|/|Teanyro CKOPOCTb
OBWKEeHNs1 o6bekTa.

e Ecnu o6bekT nmeeT ogHOPOAHY hopMy, Kak, Hanpuvep,
nonacTb KpblfibYaTkv Unn Ban Asuratens, To Heo6xoaMmo
HaHeCTV NAEHTUMUKALIMOHHYIO METKY (C MCMONb30BaHNEM
Kpacku, oTpaxatoLLen neHTbl 1 Np.) Ans onpeaenexHns
opveHTauun obbekTa.

e EauHu4YHas kapTvHa Bceraa rnosiBrsieTcs Torga, korga Yacrora
paboThl NpMbop paBHA CKOPOCTM BpalleHnss obbekTa, NMbo B
TOM cnyyae ecnu YactoTa paboTel Npubopa saBnsieTcs
pe3yrnbTaToM LeNoYUCIEHHOrO AENEeHMs CKOPOCTU BpaLleHUs
obbekta (1/2, 1/3, ....).

Mpumep 1 (TpebyeTcs meTka):

Ha gaHHOM npuMepe nokasaHa BaXXHOCTb UCMONb30BaHNS
NAEHTUUKALMOHHBLIX METOK. MNpeanonoxmm, 4To Ham Heobxoanmo
onpenennuTb UCTUHHOE 3HaYeHne YacToThbl BpalleHust 06/MuH
[OaHHOW KpbinbYyaTku. N3BECTHO TONBKO TO, YTO €€ CKOPOCTb
mMeHbLie 3.500 06/MyH Ecnv yacToTy BCMbILWEK NOCTENEHHO
CHWXaTb, HaunHas ¢ 3.500 06/MWH, TO Mbl NOMNy4YMM creayowmne
"dbuKkcnMpoBaHHbIE" KapPTUHKMN:
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Kaptuika 1 2 3 4

Ne:

YactoTa 3.300 2.200 1.650 1.320
BCNbILUEK:

Kaptuika 1 2 3 4

Ne:

YacToTa 1.100 825 733,3 550
BCNbILWeK:

KakoBa chakTnyeckas ckopocTb kpbinbyatkn? 1,3, 5,6 n 8 —
“cbukcrpoBaHHbIe” KAPTUHKK, TakMM 06pasom, 3Ha4EHUS CKOPOCTH
MOXHO npuHATL 3a 3.300, 1.650, 1.100, 825 1 550.

Kakoe 13 aTux aHayeHuii 6yaeT BepHbIM?

[na onpegeneHusa akTnyeckom CKOPOCTH KpblfbYaTKy Ha OAHY 13
nonacTten HaHOCUTCA METKa, U NPOLIECC BbINOMHSAETCS 3aHOBO.



KaptuHka 1 2 3 4
Ne:

Yactota 3.300 2.200 1.650 1.320
BCNbILWEK:

KaptnHka 5 6 7 8
Ne:

Yactota 1.100 825 733,3 550
BCNbILLEK:

OpueHTMpPOBOYHAs MeTKa NO3BOMSET YBUAEThb, YTO KAPTUHKM MpK
yacTtoTtax 3.300, 1.650 n 825 o6/munH npeacTasnsaioT cobon
MYNbTUNMUUPOBaHHbIE FAPMOHUKN. B KaXkaom 13 aTux crnyyaes
BUAHbI TPU NAEHTUMKAUMOHHbIE MeTkn. C Apyroi CTOPOHbI
"eQUHNYHBIE" KAPTUHKM MOXHO Habnoaatsb npu vyactote 1.100, a
Takke npu Yactote 550.

MepBoe eguHW4HOE M300paXkeHne C¢ OQHON OPUEHTUPOBOYHON
METKOW nosiBnsieTcs npu yctaHoske yactoTel 1.100 rpm, BTOpoe
npu 550 rpm. MoxanyvcTta, 3anOMHUTE: eAMHNYHAsA KapTUHa
BCerga nosiBnsieTcst Torga, korga yactota pabotel npubop paBHa
CKOpOCTYM BpallleHnsi obbekTa, Nnbo B TOM criyyae ecnu yacToTa
paboTkl Nnpubopa ABNAeTCs pe3ynbTaToM LEeNo4YMCrEHHOro
[JeneHns CKopocTu BpalleHust obbekTa (1/2, 1/3, ....). UcTuHHas
CKOPOCTb BpallieHus, Takum obpasom, coctaenset 1.100 rpm.
Ecnu Ha npubope yctaHoBneHo 550 rpm, TONbKO KaXXabliA BTOPOM
060poT poTopa byaeT 3adhmKkCUpoBaH.

Mpumep 2 (MeTka He TpebyeTcs):

Ha gaHHOM npumepe nokasaHo, Y4To hakTUYeCcKyH CKOPOCTb
00bekTa MOXHO onpeaenvTb 6e3 NCnonb3oBaHNs
OPUEHTALMOHHOW METKU NPW YCNOBUM, YTO OOBEKT nmeeT
noaxoasiyto opmy.
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Mpeanonoxum, 4To N3BECTHO TOMNBKO TO, YTO CKOPOCTb JAHHOMO
Kynadka meHee 7.000 06/M1H NipeHTndunkaunoHHas MeTka He
TpebyeTcsa No NpUYNHE yHUKaNbLHOCTK ero hopMbl. [TocKonbKy
YyacToTa Benbiwek cHkeHa ¢ 7.000, To moryT HabnogaTbes
cneayoLme KapTUHKN rapMOHUK:

KaptuHka Ne: 1 2 3 4

YacTtoTa
BCNbILWeK:

1.2.

6.000 4.000 3.000 1.500

KapTuHku rapmoHuk npu 6.000 n 4.000 06/MyH — 3TO yxe He
eOVHWYHbIe, a ABOVHbIE 1 YeTBEePUYHbIE KapTUHKW. EQVHUYRHYIO
KapTWHKY MOxHO HabntogaTtb npy 3.000 n npu 1.500 06/MuH

WUHCTpyKUMM NO ncnonb3oBaHUIo
cneuunanbHbIX yHKUMIA npubopa

PULS ps/PULS deg

AnuTeneHocTb BCMbIWKK. [laHHasa dyHKUUSi NO3BOMSET yCTaHOBUTL
ANUTENbHOCTbL BCTbILWKW. OTO B CBOK 04epeab NO3BOMsSeT BbibpaThb
APKOCTb 1 hOKyC Habnogaemoro obbekTa. [JaHHas HacTpovika
MOXeT ObITb yCTaHOBMeHa nMbo B abConNIoTHbIX (MUKpOCEKyHAax),
nnbo B OTHOCUTENBHbIX BENUYMHAX (rpagycax).

DELAY ms

YcTaHoBKa 3aepXKKvM MexXay MyCKOBbIM CUTHANOM U BCMbILLKOW (B
MunnmcekyHaax). [laHHoe 3HaYeHne No3BosseT YCTaHOBUTb
(OUKCUPOBaHHYIO 3aiEPXKKY MEXAY MYCKOBbIM CUTHANoMm 1
BCMbILLKOA.

Mpumep: BHeLLHWIA NYCKOBOW CUrHan reHepupyeTcs B No3vuun
HanpoTuB Tpebyemoli HabnoaaTensHOM TOUKKU (= NO3NLMS
BCMbILWKM cTpobockona). B aaHHOM cryyae noaKmnioYEHHbIN
ctpobockon byneT perynsipHo muratb ¢ onepexeHnem. C
nomotLbio dyHkumm "DELAY ms" MOXHO yCTaHOBUTbL 3HaYeHue
3a4€EPXKKN BCbILLEK.

PHASE deg

YcTaHoBka ha30Boro cagura (B rpagycax OTHOCUTENbHO YacTOThbl)
MEXAY MYCKOBLIM CUrHANIoM u BCMbIWKOW. C MOMOLLbIO AAaHHOTO



3HaYeHMS MOXHO YCTaHOBWTb (DUKCUPOBAHHbIVA Yron Mexay
MYCKOBbIM CUrHaNoM W BCMbILLKOW.

Mpumep: BHewwHWIA NycKOBOW CUrHan reHepupyeTcs B No3vumnm
HanpoTus Tpebyemon HabnogaTenbHON TOYKM (= NO3ULMSA
BCMbILLKM cTpobockona). B AaHHOM cryyae NoAKMoYEHHbIN
cTpobockon byaeT perynsapHo muratb ¢ onepexeHvem. C
nomoubio dyHKumm "PHASE deg" 3agepkKy MOXHO YCTaHOBUTb
Taknum obpasom, 4to cTtpobockon ByaeT muraTe B NO3nUMK cABUra
Ha yCTaHOBMEHHbIW yron. [laHHasa HacTponka He3asncnma ot
YyCTaHOBMNEHHOW CKOPOCTY BpaLleHus. [laHHas HacTponka
NO3BONSAET YyCTaHOBUTL CpabaTbiBaHWe BCMbILLKK CTpobockona B
HY>KHOW No3unumMmn gaxe B criyyae koniebaHns CKopocTn BpaLLeHns
Unu B NpoLiecce 3anycka CUCTEMBbI.

DIV (pulse divider)

[aHHasa pyHKUMS aKTMBHA TOMBKO NPU BHELUHEM MYCKOBOM
curHane. C nomMoLLblo AeNUTENst UMMYNbCOB MOXHO YCTaHOBUTb
3HayeHue "X". [laHHoe 3HayYeHue OyaeT ncnonb3oBaTbes ANs
OeneHns BHELUHMX NYCKOBbIX CUTHamNoB.

Mpumep: BHewHuiA Tpurrep (Hanpumep, CEHCOP CKOPOCTH
BpaLLEeHs), CKAHNPYIOLLMIA LWECTEPHIO, FeHepupyeT curHan no
Kaxkgomy 3y6uy wecTtepHu. Mpu 3Haverun "DIV" = 10,
cpabaTbiBaH1e BCMbILLKM MPOUCXOAUT TOMBKO Mo Kaxaomy 10"
curHany.

OPT

Bbibop cpoHTa nyckoBoro curHana. 0 = nonoXuTenbHbI POHT , 1
= oTpuuartenbHbin PPOHT. [aHHas dyHKUMS NO3BoNseT
YCTaHOBWTb MOSSIPHOCTb NMYCKOBOIO CUrHana.
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TexHU4ecKoe obcnyxuBaHue npudbopa

3ameHa b6aTapen/aKKymynaTopos

1

Mpw paboTe ¢ NPUBOPOM M €ro XpaHeHUN KpbiLLKa
aKKyMynATOPHOro OTceka AOoMMKHA ObITb 3aKpbiTa.

Ecnu npnbop He ncnonb3yeTcs B TEYEHUE OTIUTENBHOIO
nepvoga, To 6aTapeun/akkymynaTopbl HEOGXOAMMO U3BMEYb
13 npubopa.

BaTapeun/akkyMynsiTopbl C HEMOMHLIM 3apAL0M CoKpaLlaloT
BpeMs paboTbl npubopa.

el

5.
6.

OcnabbTe BUHTBI Ha HUXHEN YacTu npubopa.
CHUMUTE KPbILLKY akKyMyNnSTOPHOro oTceka.
MN3BneknTe GaTapen/akkyMmynaTopbl

YctaHoBuTe 6aTapen (AA)/3apskeHHble akkymynsitopbl NiMH
(AA) (cobntogante nonsipHocTb!)

3aKpoiiTe KpbILLKY akKyMynsiTOPHOro oTceka.
3aTAHUTE BUHTbI.

Yucrtka npubopa

> [pwu 3arpasHeHnn kopnyca npubopa NpoTpuTe ero BRaxHoM
TKaHbIO.

He

MCI’]OJ'Ib3yl7ITe BbICOKO3(P(PEKTUBHBIX YNCTALLMX CPEACTB UK

pacTtBoputenein. MoxHo ucnonb3oBaTb cnabble 6biTOBLIE
YUCTALLME CPeacTBa Y MbINIbHYHO MEHY.
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