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1. HaznayeHue ycTpoiicTBa

[Mudposoit TpéxoceBoit maTdyuk BHOpauu (ajee — <«JIaTYUK BUOpammu» WKW «marduk») BJ[20
OpeAHa3HaueH s U3MepeHus  cpeaHekBagparnyeckux 3HaueHudt (CK3)  BuOpoyckopeHus,
BUOPOCKOPOCTH, BUOpOIIepeMenieHrsT U MUK(PAKTOpa, a TaKKe 3aIUCH BO BHYTPEHHUH Oydep «ChIPOroy
curHaia BuOpoyckopeHusi (raw data) ¢ MocieayrolMM €ro BBIBOJOM IO KOMaHJE MOJb30BaTeNs st
NaJILHEHIIEro aHajiu3a.

Jlatuuk siBisieTcsl MUGPPOBBIM YCTPOWCTBOM, UYBCTBHTEIBHBIM K KOJIEOAHUSM CBOETO OCHOBAaHHS B
TPEX B3aUMHO OPTOTOHAJIBHBIX HAMPABICHUAX (T. €. TPEXOCEBOM aTUUK).

O6nactb  mpuUMEHEHHMs]  JaTyuka — padoTa B KaueCTBE  W3MEPHUTEIBHOTO  BJIEMEHTa
BUOPOU3MEPHUTETHHBIX CHCTEM M HMCCIEAOBaHUs BHOPAIIMOHHBIX MPOIECCOB B PACIIUPEHHOW IOJIOCE
4acToT.

I[aTqI/IK OTHOCHUTCA K HECBOCCTaHABINBACMBIM HU3ACIHUAM.

1.1. BapuaHTbl HICTIOJTHEHUS U MOAKIIOUEHUS

HaumenoBanue nznenus rnpu 3akaze v B TEXHUYECKON JTOKyMEHTAIUU
B/120-A-b-B-I, rre:

A — pazsémHoe: "1" unu HepazbpéMHOE: "2" moaKIIFoueHne Kabes;

b — nanpspkenue nuranud 24 B umm 5 B;

B — tun pazséma Ha cBOOOmMHOM KOHIE KaOems: O — OKOHIIOBAaHHBIM KaOenb 0Oe3 paszbéma,
T — pazbém Ttuna "Type C", U — pazpém Tna USB A.

I' — mmna xabenst: mpu OTCYTCTBUU 3HaUEHUs AIUHA 1= 1 m, npu 1< 1< 25 naTymk U3roTaBIUBaETCs C
yKa3aHHOH JUIMHOW KabeJIsl.

JlaTuuK M3roTaBiIMBaeTCs (BBIOMpAETCs NPU 3aKa3e) B KOPIYCE U3 aJOMHHUSA WM HEeprKaBEIoLIeH
cranu. [Ipu pazpéMHOM HCTIONHEHUH Kabesb MoakIoyaercs yepe3 pazsém PC7TB.

Cxema NoJKIIIOYEHN JaTuYMKa IPUBEIEHA Ha PUCYHKE 1.

+ Unur

: GND
Yépu  |(2) Do
Opanmr 3

Kopua |(4) D-;.U

Jenén (1)

Pucynox 1. Cxema MoakIrOueHust 1aTYMKa C pa3bEMHBIM KabeeM.

3nech MPUHATH 0003HAYCHUS:
+IInt, GND — nutanue u 00U BLIBOJ JAaTYHKA;
D+, D- — Beixoas! uatepderica RS-485 wimm USB.

Hatuvk B/120 nipu HaripsbkeHuu nutanus 24 B umeet uHtepdeiic RS-485 (nmpotokosn Modbus RTU) u
TUT pa3béMa — OKOHIIOBAaHHBIN KaOenb, mpu HampspkeHuH nuTaHuss 5 B — umaTepdeiic USB u tun
pazbéma "Type C" miin USB A. Bapuant ucnosHeHus: naruuka ¢ pazséMoM "Type C" nmo3BossieT npsamoe
nofKJIfoueHne ero k cmaprdony. Ilpu 3ToM maTtymk mpenacTaBisieT coOOM YCTpONCTBO ¢ (yHKIHEH
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OTG B. Bapuanrt c pazsémom USB A Ha cBOOOAHOM KaOele HaTyMKa MOAKIIOYACTCS HAMpsMylO K
KOMITHIOTEPY, a K cMapThoHy — uepe3 cranaaptaeii nepexoquuk USB/Type C ¢ dynkmueit OTG.

2. Texnuvyeckue nmapamerpsol

2.1. OCHOBHBIE TEXHUYECKHE MAPAMETPHI

Tabmuma 1. IMapamerpsr B/[20

3HaueHue
No [TapameTp Enunuua
M3MEpPEHUS HE MCHee He Oonee
1 |YyBcTBHTENBEHOCTH IO 060 ocH (pexkum 8g)) LSB/g 3768 4424
2 |YyBCTBUTEIBHOCTS 110 JI000H ocu (pexum 16g) LSB/g 1884 2212
3 |YyBCTBUTENBHOCTH IO JTFO00M ocu (pexum 32g) LSB/g 942 1106
4 |YyBCTBUTEIBHOCTH T10 JI00OH ocu (pexum 64g) LSB/g 471 553
— 5 mo ocu
[TorpenHocTh U3MEPEHUsT 0CEBOTO BUOPOYCKOPEHHUS o zZ
Ha 0a30BOIi yacToTE 10 mo X,
Y
6 |JlmamazoH u3MepseMbIX BUOpockopocTei® MM/C 2 400
[TorpenHocTh M3MEpEHUsT BUOPOCKOPOCTH MO OCH Z o
7 . %o — +10
Ha 06a30BoOI yacToTe
5 8000 (X)
] Jlnana3oH pabo4MX 4acToT IJisi BUOPOYCKOPEHHS U I s 8200 (Y)
BHOPOCKOPOCTH
5 5500 (Z)
9 Hampsixenue (Ck3) cOOCTBEHHBIX IITYMOB e B 0.6
aKceJepoMeTpa 10 OJHOW OCH B Tuana3oHe 8g ’
10 HepaBHOMEpHOCTh aMIUIMTY THOM XapaKTEPUCTUKHU o i 410
IIPU U3MEPEHUH OCEBOTO YCKOPEHUS °
HepaBHOMEpPHOCTD YaCTOTHON XapaKTEPUCTUKU MPU
11 |m3mepeHnn BUOPOYCKOPEHUSI M BUOPOCKOPOCTH B % — +10
MoJIOCE PabOYMX YaCTOT
12 | YcToiuuBOCTb K yaapam g - 4000
13 |ITorpeGsiemast MOIITHOCTH MBT 130 200
10 30
14 | HomuHansHOE Hanpsokenure nuranus® B
4,5 5,5
15 | Tun unTepdeiica (1o 3ampocy) RS-485, USB A, Type C
16 | [Inamazon pabouux Temmeparyp °C munyc 40 85
17 |Crenens 3amutsl kopryca o I'OCT 14254-2015 1P 67 68
18 |T"abapwutsl (¢ yu€ToM paznéma) MM — ?38x35
Kopr. Hepxas. 70
19 |Macca 6e3 yuéra kabemns, He 6osee r
Kopn. antoMuH. 50
20 MoHTax 1aT4nKa Ha MOBEPXHOCTD C TIOMOIIIBIO M8x1.25
IIITATBKA




IIpumeuanus:

1. - LSB (Least Significant Bit) — «wvuragmmii 3Hagammii 6uT;
- g — YCKOpEHHe CBOOOIHOTO MajieHus, papHoe 9,81 m/c?.
2 - ba3oBas yacToTa AJs U3MEPEHUs BUOPOYCKOpEeHHUs 1 BUOpockopocTH paBHa 159,16 .
3 - MuHuMabHas 4acToTa BHOpAIUY, Ha KOTOPOH MOKHO uaMeputh V=200MM/c (arana3oH gardyuka 64g)
paBna 348 ',
4 - HampsokerneMm 24 B 3anuThIBaeTCs TOJILKO BAPHAHT UCITOJIHEHUS ¢ OKOHITOBAaHHBIM Kabesem.

2.2. CTOHKOCTh K MEXaHUYECKUM BO3JICHCTBYIOUINM (hakTopam
JlaTunk COOTBETCTBYET TpeOOBaHUAM 11.2.1. mociie BO3AEHCTBHS CIEAYIONINX (haKTOPOB:

- MEXaHUYECKOTO yJiapa OIMHOYHOTO JEHCTBUS C MUKOBBIM YIapHBIM ycKopeHuem 3930 m/c2 (400g);

- MHOTOKPATHBIX MMPUCOEIMHEHNUN / OTCOeTUHEHNH K mmuibke M8 mpu KpyTsiiieM MOMeHTe He Oolee
4 H-m;

- MHOTOKPATHBIX MPUCOEIUHEHUN / OTCOeNMHEHUI pazbéMa HHTepdericHoro kadens (11 pa3bEMHOTO
WCITOJTHCHHS ).

2.3. CreneHb 3alUTEl OT BHEITHUX BO34ECHCTBUI
2.3.1. Crenenp 3amiuThl M3AENUs OT BHEIIHUX BozaeictBuili — IP68 (kpome snexTpopasbéma,
HMMEIOIIIETO CTETIeHb 3auThl [P67).

2.4. HagexHOCTH

2.4.1. MunumanbHass HapaOOTKa /0 OTKa3a JaTYUKOB B PEKUMaxX M YCIOBHSX, YCTAaHOBJIEHHBIX
['OCT 15150-69 u I'CI1K.402321.049 TY — 16000 u.

2.4.2. CpenHuii cpok ciayO0bl JaT4ukoB — He MeHee 10 set.

2.4.3. MUHUMAaNbHBIA CPOK COXPAHSIEMOCTU JATYMKOB MPHU XPAHEHUU B OTAIIMBAEMOM XPAHWIMIIE
WIM XpaHWIUIIE C KOHJUIIMOHMPOBAHHMEM BO3[yXa, a TaKXe BMOHTHPOBAHHBIX B 3alUILECHHYIO
anmnaparypy Wiu HaxOsIuXcs B 3amuiieHHoM Komiiekre 3UIT — 10 net.

3. YeTpoicTBO JaTYHKA

3.1. O0Owee onncauue.

Jarunk BemonHeH Ha ocHoBe MOMC  MHKpocXeMmbl TpEXOCEBOIO  aKcelepoMeTpa U
MHUKPOITPOIIECCOPa, PEATH3YIOIIETO aITOPUTMBI IUPPOBOK 00pabOTKH U3MEPsEMOTro BUOPOCHUTHAIA.

OCHOBHBIEC BBIXOJHBIC CHTHAJIBI JAaT4YMKA: BHOPOYCKOPEHHUS, BUOPOCKOPOCTH M BHOpOIEpEeMEIeHUs
IPONOPLUOHAIBHBl UX CPEIHEKBAIPATHUECKUM 3HAYECHUSAM (BBIYMCIIEHUS BCEX IApaMeTpOB, BKIIOYAs
nuK-(QaxkTop, npousBoAiATca Ha MaccuBe U3 1024 BbIOOpOK, T. €. 0,04 c). JlomonHUTENbHBIE CUTHABI,
0003Ha4aeMble 110 HAMMEHOBAHUIO OCEH X, Y, Z, IPONOPILHMOHAIBHBI CPEAHUM 3HAUCHUSIM YCKOPEHHS 10
OCsIM JaTuumka M u3Mepsitorcs Ha uHTepBane 0,16 ¢ B enquHunax mg. OHU MOJNE3HBI IPU OLIEHKE
OpHEHTAllMM JaTyika B I'PAaBUTALMOHHOM Moyie 3eMJIM K KOTOPOMY OH YyBCTBUTENECH. B OCHOBHBIX
BBIXOJHBIX CUTHAJIaX BIUSHUE IPABUTALMOHHOIO MOJISI TOIaBJIEHO.

[locne w3MepeHWs CUTHAJIOB BHOpalMd 1O TPEM OCSIM BBIYHCISETCS MOAYJIb CHUTHAja
BUOPOYCKOpEHUS. 3aTeM MPOU3BOAUTCS (QUIIBTPAINS CHTHAIA W €r0 WHTETPUPOBAHUE (T. €. BBIYUCIICHUE
MOJYJISI BEKTOpa BUOPOCKOPOCTH).

Haruuk BJI20 kpome wu3mepeHHss BHUOpONapaMEeTpOB, TOCTYITHBIX IOJIH30BATEII0 IO TMPOTOKOIY
Modbus RTU, moxeT mo KOMaHIe IOJb30BATElNs 3alMChIBaTh B CBOIO MaMATh HEOOpaOOTaHHBIN
(«cpIpoii») curHan (1o JIFoO0H 0CH MUITH TI0 BCEM TPEM OCSM OHOBPEMEHHO) HerocpeacTBeHHo ¢ MOMC
ceHcopa. 3areM, TakKe M0 KOMaHJe IOIb30BaTelsl, 3allOMHEHHBI BHOpOCUTHAN BhIIaéTcs (MHTEepdeiic
UART) nns nmaneHeiimedr oOpaboTku u aHanmm3a. [lpu stom mis xocT-kommbloTepa marduk BJ[20
BOCIIpUHMMaeTcss Kak gonoiaHuTenbHbli COM-nmopr ¢ HaummeHoBaHueM «USB-SERIAL CH340».
TepMUHATBHBIM CUMBOJIOM ISl Kakaou koMaH bl BeicTynaeT "\r"' (CR, 0x0D), "\n" (LF, 0x0A), wam "\r\
n" (CRLF, 0x0D0A).



Buumanue ! Ilocne nonyuenus xomanowvr « Cmapm zanucuy (:DATA START A ..., :DATA _START Z ...
(unu X, unu Y)) usmepenue napamempos ubpocucHala He npou3sso00UuUmcs.

[Tocne 3anmonHeHus cBoero Oydepa garymk cooOIIAET MOIH30BATEI0 00 ATOM M OXKHJIaeT KOMaHy Ha
BbIady conepxumoro. [locne nocrymnenus xkomanasl :DATA SEND oH BbIIaéT ¢ 3ajaHHON CKOPOCTBIO
B uHTepBasie 100 — 2 000 000 6mt/c comepkumoe Oydepa m 3aBepinaeT mepemaqdy cooOieHueM o0
OKOH4YaHUU Tporecca. Peructpsl Modbus narunka mpu 3TOM HEJOCTYITHBI JO OKOHYAHHSI IEPEIaYH.

JlocTymHbIe I TOJb30BaTellsl KOMaHbl, X OMHMCAHHE W NMPHHUMAaeMbIC IMapaMeTphl MPUBEIACHBI B
Tabuie 3.

Tabnuna 3. Onucanue noctynHbix ycrpoiictB UART-komann

Ne Komanga [TapameTpsl Onwucanne
1 |:DATA_START <axis> <time> Nsmepenue YCKOPEeHUS B
<axis> - ocu X, Y, Z win A [Jis1| COOTBETCTBUU C BBeJleHHbIMU
BCex ocei rapaMeTpamu
<time> - BpeMsl 3alKCH TIaKeTa
IaHHbIX B Auamna3oHe oT 1 o 20
CEKyH[|
2 |[:DATA_SEND OTCYTCTBYIOT 3arnpoCc Ha Bblfla4y 3allOMHEHHBIX
JlaHHBIX
3 |[:G_CHANGE <range> Bribop [uUHaMHUeCKOro Jvara3oHa
<range> - 8, 16, 32 u 64 akcejepomMeTrpa
4 |:BAUDRATE_CHANGE <baudrate> Br160p ckopocTu oOMeHa JaHHBIMU C
<baudrate> - ckopocTb B jAuariazoHe | COM-mniopTomM
ot 100 mo0 2000000 6og
5 |:CONFIG_GET OTCYTCTBYIOT 3anpoc crhpaBKy O TIporpaMMe
6 |:CONFIG_DEFAULT OTCYTCTBYIOT COpoc HacTpoeK yCTpOMCTBa 0
3aBOJICKUX
7 |[:DEVICE_RESET OTCYTCTBYIOT C6poc nuTaHus yCTPOMCTBA
8 |:AUTH_SET <uuid> [Tpommeka B I13Y uHAMBHUAYaIbHOTO
<uuid> - YHUKA/IbHBIM | (YHUKaILHOTO) UUID himti
WaeHTU(UKATOD COOTBETCTBYIOIIErO | OrpaHUYeHUs AOCTYIA K QyHKIUIMU
cTaHzapTa YCTpOICTBa
9 |[:AUTH_GET OTCYTCTBYIOT Urtenuve  3amucanHoro B [I3Y
WHVBUYAIILHOTO  (YHUKAIBHOTO)
UUID
10 |[:AUTH_DELETE OTCYTCTBYIOT Ynanenue u3 [13Y uHaMBUAYaTbHOTO
(ynukansHoro) UUID
11 |[:AUTH_MASTER_SET <uuid> IlpommBka B II3Y rpynmoBoro
<uuid> - YHUKA/ILHBIM | (yHUBEPCA/ILHOTO0) UUID ISt
WieHTU(HKAaTOp COOTBETCTBYIOIIETO | OrpaHUUeHUsT AOCTyMa K (PyHKIUSIMU
CTaH/apTa YCTPOUCTBA
12 [:AUTH_MASTER_GET OTCYTCTBYIOT Yrenne  3ammcadHoro B [I3Y
I'PYTITIOBOTO (YHUBepCaJLHOTO)
UUID. TpebytoTcsi TmpaBa ypOBHS
Master.
13 [:AUTH_MASTER_DELETE OTCYTCTBYIOT Ynanenne w3 ITI3Y rpynmnoBoro
(YHMBepCa/ILHOTO) UUID.
TpeOytoTcs ipaBa ypoBHs Master.
IIpumepsr:

- :DATA_START A 3\n — 3anyckaeT u3MepeHue YCKOPEHHUs 110 BCEM TPEM OCSIM B T€UEHHE 3-X CEKyH];
- :BAUDRATE CHANGE 2000000\n — u3mensier Tekyuryto ckopoctb UART na 2000000 6uTt/c;



- :DEVICE RESET\n — nepe3amyckaer ycTpoicTBO ITyTeM cOpoca MUTaHusI MEKPOKOHTPOJIIEPA;

- :00112233-4455-6677-8899-aabbceddeeff G CHANGE 64\n — u3MeHseT TeKyUMid TUHAMHYECKUI
nuanasoH Ha 64g nipu 3anucanHoMm B [13Y UUID 00112233-4455-6677-8899-aabbccddeett.

[Ipu ucnonp30BaHUM BHEIIHETO KOMIBIOTEpPA WM MPOMBIIUIEHHOTO KOHTpOJuIepa uepe3 MHTepdeiic
natauka RS-485 (mportokonm Modbus RTU) mnpousBomutTcs mapaMeTpu3amus JaTYWKa: 3aJaHue
JMHAMUYECKOTo JMana3oHa U3MEepEeHHsl, CKOPOCTH paboThl nHTepdeiica, popmara nMocslIKM HHTEpdetica
RS-485, anpeca matumka B cetn u T. A. (cM. Tabmuiy 4). Yepes 3TOT ke mHTEpQEHC MoIb30BaTeib
YUTAET BCE U3MEpPSEMbIC TapaMeTPhbl BUOPAIUH.

Jlnst uTeHust perucTpoB MOTYT Mcnoib3oBathes GyHkimu Modbus: 03 - Read Holding Registers, 04 -
Read Input Registers. lns 3amucu - 16 - Write Multiple Holding Registers.

Jnst obnerdeHus mpoiecca dKCIUTyaTalud U3JeNusl CITyKUT cepBucHas nporpamma «BJI15-CepBucy,
no3Bosisitomas yepe3 uHrepdeiric RS-485 nerko mapamerpusmpoBaTh JaTYMKH W BU3YaJIM3WPOBATHh Ha
JKpaHe KOMIIbIOTEpa pe3ynbTaThl u3MepeHus. Ilopsanok paboTsl ¢ mporpamMmoii onucan B «PykoBoncTse
nonb3oBarens «BJ[15-Cepsucy I'CIIK.I10.6.B/115.001 PIL

3.2 CepBucHbIe QyHKIIHH.

32.1. B Tex ciyyasx, Korga JaHHble BUOPOM3MEpPEHHMH TOMJIEKaT 3alluTe  OT
HECAaHKIIMOHUPOBAHHOTO JIOCTYIa, MPEeIyCMOTPEHa BO3MOXKHOCTh 3allUCH B JATYMK I[OJIb30BaTesleM
WHAUBUIYAIILHOTO W/WJIM TPYNIIOBOTO KIFOYEH OrpaHudeHHsl AocTyna. Kirouwm MMEoT CTaHIapTHHIN
dopmar UUID (Universally Unique Identifier), mopsimok paGoTsl ¢ HUMU onucaH B «HCTpyKIuu mo
pabote ¢ nossimu yHuKanbHOU uaeHtudukanuu (UUID) Bubponarunka VD20,

3.2.2. JlaTyuk WMEET CEPBHUCHBIM pEXUM pabOThl B KOTOPOM TapamMeTpbl CBS3U BPEMEHHO
cOpachIBaroTCs B 3Ha4eHHs 10 ymomuanuio (115200 6ut/c, 8 6ut 6e3 KOHTpoys YETHOCTH, CTOM-OUT 1,
aZpec maTdvka paBeH 1). DTo MoOne3HO B TOM ciydae, Koraa mapameTpbl uHTepdeiica RS-485 marumka
IpU BKJIIOUEHUU MO KAKOW-IMOO MPUYHMHE 3apaHee HE W3BECTHHI. BXOI B ITOT PEXHUM MPOU3BOIUTCS
CJIEYIOIIM 00pa3oM:

- JleMOHTHpOBATH JATUYUK C KOHTPOIUPYEMOTO YCTPONUCTBA OCTABHB €0 KaOeIh MOIKIIOYEHHBIM K
BHEIIHEMY KOHTPOJIEPY;

- YcTaHOBUTH (COPUEHTUPOBATE) JaTUMK B TonoxkeHue +Z' (T. €. OCHOBaHHEM BHU3, OPHEHTAIUS
OCTaJIbHBIX OCEl MPOU3BOJIbHAS );

- BximtounTh muTaHMe qaT4MKa MPU OTKIIFOUYEHHOM €T0 OIPOCe;

- TlepeBepHYTh IaTuMK OCHOBaHMEM BBepX (-Z*) M mocye HeKoTopoit (He Goree 2 CeKyH[I) Tay3bl
BEpHYTh B UCXOIHOE cocTosiHMe +7 " ;

- B Treuenne 10 cexkyHJ MOBTOPUTH 3Ty ONEPALIUIO €IIE ABAXKIbI;

- Brmounts onpoc garumka u yoenuTbes (Harmpumep, ¢ momolursio mporpamMmel «BJ{15-CepBucy
numn «ModbusPoll»), aro nmatumk oTBedaer Ha 3ampochkl. [Ipu 3TOM KOHTpOJIIEP-MacTep/KOMIBIOTED
JOJDKEH WMETh CTaHJIapTHbhle mapamerpbl uHTepdeirica RS-485: ckopocts mepemaum 115200 Ourt/c,
MOChIIKa 8 OMT 0e3 KOHTpOJis YETHOCTH, cTOm-OWT 1, aapec marumka paBeH 1. I[locie sToro mMoxkHO
PEeaKTUPOBATh CONEPKUMOE HEOOXOTUMBIX PETUCTPOB JaTUHKA.

VYcTraHOBIEHHBIE BBIIIEYKAa3aHHBIM CIIOCOOOM MapaMeTphl CBSI3U JEUCTBYIOT TOJNBKO JI0 BBIKIIOUEHUS
nuTaHus Aarduka. J[ns coxpaHeHus WU MOAUQUKAIMK ATH MapaMeTpbl HEOOXOomuMo 3a(HUKCHPOBATH
CTaHJAapPTHBIM 00pa3oM B MaMATH JaTYMKa (HarpuMmep, ¢ momoibio mporpammel B/[15-Cepsuc).

3.3 KoHcTpyKIus.

JlaTyuK BBINOMHEH B TEPMETHYHOM METAIMYECKOM KOpIyce UMIUHApPUYECKOH (OpMbI U3
HEp)KaBEIOIEH CTalli WM amioMuHUS (ompenensiercss mpu 3akase). Ero BHemHuWd BUJ (BapuaHTHI
HEPa3bEMHOTO U Pa3zbEMHOIO MOAKIIOUEHHUS Kalens) mpuBeA€H Ha pucyHke 2. JIoCTymeH Takxke IO
VHJUBUAYAIBHOMY 3aKa3dy, HO CEPHUMHO HE BBIIIYCKAETCA, BapHaHT KOpIyca C OCEBBIM BBIBOJIOM
HEpa3bEMHOTrO Kalesst uepe3 BEPXHIOKO KPBIIIKY.

Koprmyc narumka n301MpoBaH OT IPOBOIOB MUTAHUS U TIPOBOJIOB HHTEP(EHCOB.
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Pucynox 2. I'abaputhl narumka

B cnydae pa3pEMHOrO coeIMHEHHUs TMONKIIOYCHHE Kabens K JaT4uKy OCYIIECTBISIETCS depes
CEeMHUKOHTaKTHBIN pazséM PCI'7TB

3.4. Onucanue peructpoB nporokojga Modbus RTU.

Tabnuma 4. Onucanrie Modbus perucTpoB u3aenus

p?ri[llz:i;a Omrcanue perucrpa Craryc P%?;ip’
KondurypanuoHHbie perucTphl:
Craryc maposns (-1/ 0 B 3aBHCUMOCTH OT TOTO, BEPHO BBEJIEH Mapoib Win HET). s
0 pa3pelieHUs OMHOKPATHOM 3aIllMCH B JIF000H 13 perucTpoB HeoOxoaumo B peructp 0 | R/W 2
3amucarh Ko «2712»
1 Bepcus nporpaMMel uznenus R 2
5 CropocTb oOMeHa o RS-485. ! Vka3wiBaercs 6e3 gByﬂ)x MOCJETHUX HYIEH. RIW 5
Hanpumep, onsn 115200 yxaszvieaemcs 3navenue 1152
3 YerHocTs: 0 - 6€3 KOHTPOJIS YETHOCTH, | - YETHOCTB, 2 - HEYETHOCTD R/W 2
4 Komu4ectBo cromoBbix 6ut: 1 mmm 2 R/W 2
5 Modbus aapec ycrpoiicTBa R/W 2
8 Huuamuueckuit nuanason, *g: 8, 16, 32, 64 R/W 2
12 3agepxka cTapTa JaTurKa MMOCJe BKIIOYCHUS IUTAHUS, MC R/W 2
13 CnyxeOHbIi perucTp (IS BHYTPEHHETO UCIIOIb30BAHMS) R 2
Peructpsl 0T1a104HBIX JaHHBIX:
14 Kon mocnenueit ommbku anmnaparypsl garunka: - koppekrHas padoTa, 1 - R )
OTCYTCTBYET CBSI3b C aKCEIIEPOMETPOM, 2 - aKCETIEPOMETP MOBPEKACH
15 Cuétunk ommnOOK paboTHI ammapaTyphl JaT4uKa R 2
Peructpbl JaHHBIX BUOPOYCKOPEHHS 10 OCSIM:
Crapue 6aiiTbl H3MEPEHHOTO 3HaUeHHUs BUOpoyckopeHus mo ocu X (dopmar float
16 big-endian, 6e3 byte swap), M/c2 R 4
17 Moaaiive GaliThl 3HAYCHUST BUOPOYCKOPEHUS 10 OCH X --
18 Crapiue 0aiThl H3MEPEHHOTO 3HAaUYCHUS BUOpOyckopeHwst 1o ocu Y (popmar float R 4
big-endian, 6e3 byte swap), M/c2
19 Muaamue 6aiThl 3Ha4eHUS! BHOPOYCKOPEHHS 10 och Y --




Anpec Pa3mep,
AP Omucanue perucrpa Craryc ep
peructpa Oaiit

20 Crapmmme 0aiThl H3MEPESHHOTO 3HaUYCeHUS BHOpoycKopeHus 1o ocu Z (popmar float R 4
big-endian, 6e3 byte swap), m/c2

21 Muaamue 6alThl 3Ha4eHUS] BHOPOYCKOPEHHUS TI0 OCH Z --

22 Crapiue OaiiTbl H3MEPEHHOTO 3HAUYCHHSI BUOPOYCKOPEHHsI [0 MOAYJIIO BEKTOpa R 4
BuOpanmu (popmar float big-endian, 6e3 byte swap), m/c2

23 Munanamye 6aiThl 3HAYCHIS] BUOPOYCKOPEHHS IO MOAYITIO BEKTOpa BUOpaIuu --

Peructpbl 1aHHBIX BHOPOCKOPOCTH I10 OCSIM:

24 Crapiue 0aiThl K3MEPEHHOTO 3HaUeHHUS BHOpockopocTH 1Mo ocu X (dopmar float R 4
big-endian, 6e3 byte swap), Mm/c

25 Muaamue 6alThl 3Ha4eHUST BHOPOCKOPOCTH IO OcH X --

2 Crapiue 0aiThl H3MEPEHHOTO 3HAUEHUS BHOPOCKOpocTH 1o ocu Y (¢popmar float R 4
big-endian, 6e3 byte swap), Mm/c

27 Muaamue 6alThl 3HaYeHUS] BHOPOCKOPOCTH IO ocu Y --

28 Crapiue 0alThl H3MEPEHHOTO 3HaYCHHUS BUOpOckopocTH 1o ocu Z (popmar float R 4
big-endian, 6e3 byte swap), Mm/c

29 Muaamue 6aiThl 3Ha4EHUSI BAOPOCKOPOCTH IO OCH Z --

30 Crapmmme 0alThl HI3MEPEHHOTO 3HAYCHHUS BHOPOCKOPOCTH 110 MOIYJIIO BEKTOPA R 4
Bubpanuu (popmar float big-endian, 6e3 byte swap), Mmm/c

31 Muaamue 6alThl 3HaYeHUS] BHOPOCKOPOCTH 110 MOIYIIIO BEKTOpA BHOPAIIUH -

PerucTpel 1aHHBIX BUOpOTIEpeMeleHUs TI0 OCSIM:

3 Crapmmme 0aiiThl HI3MEPEHHOTO 3HAYCHHS BHOpoTiepeMeIieHus 1o ocu X (popmar R 4
float big-endian, 6e3 byte swap), MKM

33 Moaaiive 0aliThl 3HAYSHUS BUOPOIIEPEMEIICHHS 110 Och X --

34 Crapmmme 0aiThI HI3MEPESHHOTO 3HAUYCHUS BHOpoIepeMenieHus no ocu Y (hopmar R 4
float big-endian, 6e3 byte swap), MKM

35 Muaamue 6alThl 3Ha4eHUS] BUOpOTIepeMeIeH s 1Mo ocu Y --

36 Crapiue 6aiiTbl H3MEpEHHOTO 3HAUYeHHsI BUOponepemenienus mo ocu Z (popmar R 4
float big-endian, 6e3 byte swap), MKM

37 Muaamue 6aiThl 3HaYeHUS] BUOPOTIEpEMEIIEHUS [0 OcH Z --

33 Crapue 0aiiTbl I3MEPEHHOTO 3HAUYCHHUS BUOPOIIEpEMENICHHUS TI0 MOLLYITIO BEKTOPa R 4
Bubpanuu (popmar float big-endian, 6e3 byte swap), MKM

39 Motaaiive GaiiThl 3HAYCHUS BUOPOTIEPEMEILICHHUS 110 MOAYJIIO BEKTOpa BHOpaLuu --

Peructpsl aHHBIX MUK-(AKTOPAa BUOPOYCKOPEHHUS IO OCSIM:

40 Crapiue OaiThl 3HaueHHUS MUK-(QakTopa BUOpoyckopenus o ocu X (popmar float R )
big-endian, 6e3 byte swap)

41 Moaaiive OalThl 3HAYCHUS THK-(PaKTOpa BUOPOYCKOPEHHUS 10 0CH X R 2

42 Crapiue OaiiThl 3HaueHUS MUK-(QakTopa BUOpoyckopeHus 1o ocu Y (popmar float R )
big-endian, 6e3 byte swap)

43 Motaaiive OaiThl 3HAYCHUS THK-(PaKTOpa BUOPOYCKOPEHHUS 110 OCH Y R 2

44 Crapiue OaiiThl 3HaueHUS MUK-(hakTopa BUOpoyckopeHus 1o ocu Z (dopmar float R )
big-endian, 6e3 byte swap)

45 Muaamue 6alThl 3Ha4eHUs MUK-(paKTopa BUOPOYyCKOPEHHUS IO OcU Z R 2




Anpec Pa3mep,
AP Omucanue perucrpa Craryc 1ep
peructpa Oaiit
Peructpsl BcnoMorarenbHbIX JaHHBIX

46 Crapiue 0aiiTbl I3MEPEHHOTO 3HAUYCHHS TEMIIEPaTyphI B KOpITyce AaTduka (dpopmar R 4
float big-endian, 6e3 byte swap), °C @

47 Munaamye 6aiTel M3MEPEHHOTO 3HAYCHIS TEMIIEPaTyPhI B KOPITyCe JaTduKa --

48 Crapmue Oaiitel yepenaénnoro 3a 0,16 ¢ 3HaueHUs1 BUOPOYCKOpPEeHHUs B KaHaie X R 4
(popmar float big-endian, 6e3 byte swap), mg

49 Munanamie 6aiThl 3HaYCHHSI BUOPOYCKOPEHUS B KaHae X --

50 Crapmue Oaiitel yepenaénnoro 3a 0,16 ¢ 3HaueHUsI BUOPOYCKOpEHUs B KaHaine Y R 4
(popmar float big-endian, 6e3 byte swap), mg

51 Munanamie 6aiThl 3HaYCHHSI BAOPOYCKOPEHUS B KaHale Y --

5> Crapue Oaiitel yepenaénnoro 3a 0,16 ¢ 3HaueHUs] BUOPOYCKOpPEHUS B KaHaie Z R 4
(popmar float big-endian, 6e3 byte swap), mg

53 Munanmye 6aiThl 3HAYCHHSI BUOPOYCKOPEHHS B KaHale Z --

[Tpumeuanus:

1. JocTymnuel 3Ha4eHus ckopocteit (out/c) ot 100 mo 2 000 000 BKIHOYUTEIHHO.
2. B manHO#M BepcuU JaTdrka TeMIepaTrypa He OTOOpaXKaeTcs.

3. Peructpsl 9-11 B 1aHHOM BepCUHU JaTUMKA HE UCIIOJIB3YIOTCS.

Jlnst ynpoieHusi paboThl ¢ BbIIIEYKa3aHHBIMU PETUCTPAMU PEKOMEH IYETCs MCIIONIb30BaTh OECIIaTHO
pacnpoctpansemyto nporpammy «B/[15-Cepsucy.

3.3 Ilopsimok ucnosb3zoBanus nmporpammbl «BJ[15-CepBucy.

[Iporpamma «BJI15-cepBucy 3amyckaercsi Ha KOMIIBIOTEPE IOIb30BATENS MOCIIE MOAKIIOUEHHS K HEMY
naryuka BuOpauuu. [[ns 3TOro HYXKHO TNOAKIIOYUTH Kabelb JaTdyuka B COOTBETCTBHH C €r0
«pacTMHOBKOI», a MMEHHO: OpaHXeBBIH NMPOBOJ K BhIBONy A (+) mpeoOpazoBarens uHTEpdencoB, a
KOpPUYHEBBIN TPOBOJ — K BBIBOAY B (-); 3eneHslii mpoBoa K BhIBOAY +24 B mcTOYHHMKA TUTaHUsA, a
yepHblii ToHKuN (GND) k -24 B. Ilocne storo B nporpamme «BJ[15-cepBuc» B BBINAJAIOIIEM MEHIO
BbIOpaTh MCIOJIb3YEMBIN MOPT U HaxaTh KHONKY «[lonkmountbes». B ciayyae ycneniHoro coequHeHus BO
BkIanke «KoHdurypauus» DOKHBI OTOOPa3UTHCS TEKyIIME 3HAYEHHUs PETHCTPOB Aardyuka. Eciu
COCIMHEHUS] HE IMPOU30LUIO, IPOBEPUTh CXEMY COCIMHEHHUS W HACTPOWKHM B COOTBETCTBUHU C
[Ipunoxenuem 1.

Jlnst u3MeHeHus 1000ro perucTpa Jarduka He0OX0UMO:

B sueiiky «3nauenue» peructpa 0 (Cratyc maposst) BBECTH maposib (1o ymomyanuio 2712), Haxarb
Enter.

B sigeiiky «3HaueHue» HacTpanBaeMOro perucTpa BBeCTH TpebyeMoe 3HaueHue, HaxaTh Enter.

[locTaBUTh TaIOUKy HANPOTHB U3MEHseMoro mapamerpa. Haxkare KHONKy «3amucaThy, MOCIE YEro
3TOT mapameTp Oy/eT 3amucaH B 1aTUHUK.

B ciydae ycneniHo# 3anucu siuerKa ¢ rajloukoid OKPacUThCS B 3€JICHBIN IBET, T. €. 3HAYEHUE PETUCTpa
U3MEHEHO. B ciydae HEBEpHOro maposis sS4eiika C rajloukoil OKpacUThCS B KpPAacHBIM LBET. B ciydae
ommOKu 3anmucu (To 000N TpHYMHE) sYelKka ¢ TaJO4YKOW OKpacuThcs B cuHHMM 1mBeT. s cOpoca
OLIMOKHM 3aIiCH HEOOX0IMMO TIEpe3aIyCTUTh TaTYHK, CHSAB U CHOBA I10JaB MUTAHHE.

4. Oco0eHHOCTH IKCILTYyaTAIUHA

VYcraHOBKa JarTyvka Ha OOBEKT MOXKET OCYLISCTBISATHCS NMPH MOMOIIM HIMUIbKH M8 (a Takxke c
MOMOIIBIO TMEPEXOAHBIX mmuiiek M5/M8, M6/M8, M10/M8) i marautHoro kKperieruss KM-3.
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Buumanue!

[Ipu MOHTa)ke JaT4yMKa ero COeAUHHUTEIbHBIA Kaldenb cieayeT KECTKO 3ahUKCUPOBATH MAaKCUMAIbHO
6)11/131(0 K JaT4YuKy, HO IIpU 3TOM KaGGHB JOJIDKEH UMCETH IICTIIO B BGpTHKaHBHOﬁ IJIOCKOCTU C paanyCcomM
nsruba 50-70 mm. PekomeHayeMblii BapuaHT KpeIIeHUs JaTyhka C pa3hbEMHBIM KabeleM NpHBEAEH Ha
pucynke 4. J{is naTunka ¢ O0OKOBBIM BBIBOAOM KaOells MOCIEIHUN PEKOMEHYeTCsl KPEUTh K OCHOBAaHUIO
¢ HeOObIION MeTIEHN paguycoM okojio 30 Mm.

/}(50 min
KaGenb coe/IMHATETBHBLI
m

Cxo6a TIII-10-25-1115.xp
T'OCT 17678-80

Bunt M4x12
I'OCT P MCO 1207-2013

[InacTuHa pesuHoBas umu

Pe3HHOTKAHEBas

['OCT 7338-90
Bubpoarauk -

| - / wamllin 3(;

[mmmpxa M8 =0

Kopmyc kontponmpyemoro obbexra ‘

150

15

40

60-100 ‘

Pucynok 4. TpebGoBaHMs K yCTaHOBKE JaTYMKa HA OOBEKTE

4.1. yCTaHOBKy JaT4dyvKa [pru NOMOIIU IIMUJIBKH TPOU3BOANUTL B CJ'ICI[yIOH_[eﬁ MoCJaCa0BaTCIbHOCTHU

- Ha moBepxHOocTH 00BEKTa MOATOTOBHTH OMOPHYIO TUIOMIAAKY JAHAMETPOM HE MeEHee 35 MM C
YHCTOTON OBEPXHOCTH He Xyke Ra 0,63 u HermmockocTHOCTRIO He Oornee 0,01 mwm;

- BeimomHuT, B IIEHTpE IUIOMIAKA OTBEPCTHE C pe3pboii MSE, miyOmHOW HEe MeHee 6 MM IIpH
HETIEPIIEHIUKY/ISPHOCTH OCH OTBEPCTUS OTHOCHTENLHO TIOBEPXHOCTH IUIOAAKky He Gosee 1°;

- PekomentyeTcs cMazarh ONMOPHYIO MOBEPXHOCTh JaTYMKA U IIIMHWIbKY KOHCUCTEHTHON CMa3Koif;

- BBepHyTh 110 yriopa B pe3p00BO€ OTBEpPCTHE JaTyMKa IIMUJIBKY M, Bpallias JaT4uK, BBEPHYTh €ro 710
yropa B ONOPHYIO IUIOLIAJKY, 3aT€M 3aTSHYTh KIo4oM. KpyTsmuii MOMEHT mpH KperjieHUH JaTdyuKa
HITHIBKOM 4 - 6 H-M;

- CoequHUTh JAaTYMK C BHOPOU3MEPUTENBHBIM YCTPOMCTBOM IMpH TmoMoIIM Kabenss (B ciayyae
paS’béMHOI‘O BapHaHTa UCHOJHCHUA OaT4YUKa Ka6eﬂb IIOCTaBJISACTCA TpG6y€MOfI JJIMHBI IO OTACIBLHOMY
3aKasy).

4.2. YCTaHOBKY  J1aTYMKa TpU  T[OMOIIM  MarHUTHOro  KperuieHus  «MukpoHukc KM-3»
I'CIIK.402321.047 npon3BOoaUTh B CIEAYIOLIEH TIOCIEA0BATEIbHOCTH:

- COeIMHNUTH AATYUK C MATHUTHBIM KPEMJIEHUEM C TTOMOIIBIO IIMUIbKH MS;

- YCTaHOBUTH JATYUK C MATHUTHBIM KPEIUJICHHEM Ha OOBEKT U3MEPEHUN;

- CoequHNUTD TaTUYMK ¢ BUOPOM3MEPUTEIBHBIM YCTPOMCTBAM NP MOMOIIHU Kabers.

Buumanue!

3amperniaercs CHHMaTh JaTYWK, YCTAHOBJIICHHBIM Ha YACPKUBAIOIIEM MarHUTe, HaTsSHKCHUEM
COCIIMHUTEINBLHOrO Kadesl.
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4.3.Ilpn ycTaHOBKE HEOOXOAMMO CJIEIUTH 3a TEM, YTOOBI JAaT4YWK OBLI MPHUKPEIUIEH MPOYHO (HE
Kayaycs) Ha OObeKTe H3MEpeHMid. B mNpoTUBHOM ciyyae pe3ylbTaTbl H3MEPEHHH MOTryT OBIThH
HE/I0CTOBEPHBIMH.

4.4. Tlpy UCNIONIBH30BAHHUH JJATUYMKA CIIEIYET YUYUTBIBATh, UTO BUOPOCKOpOCTh (V [MM/c]) BBIUHMCIAETCS
13 U3MEPEHHOTO BUOpoyckopenus (A[m/c?]) mo ¢popmyse:

V=A-1000/(2-n-f), tne f — gyacrora BubpocurHaa.

Crnenys aToii (hopMyse npu U3BECTHOM BUOPOYCKOPEHUU MOXKHO PacCUMTaTh YPOBHH BHUOPOCKOPOCTH
npu MuHUMaIbHOH (5 ') m makcumanwsHOM (8000 ') wactorax BuOpaiuu.

4.5. B cnyuae 3arps3HeHus pazbéMa WIM IONAJaHUsl B HEro BJard cMas3aTb KOHTAKThl pa3béMa
BiaroBbITecHsrommM cipeem LIQUI MOLY 3110/8047 iy aHAJIOTHYHBIM.

4.6. M3nenue uMeeT 3aluTy OT NEPENOIIOCOBKY MUTAHUS.

4.7. Yepenuéunbie o 4096 BBIOOpKAaM 3HAYECHHsI YCKOPEHHS MO Ka)XJAOW M3 OCEH, BHIBOIMMEIC B
peructpel 48—>53, MoOryt OBITH HCIOJB30BAaHBI (IIPH OTCYTCTBHM BHOpalMU) A7 KOHTPOJI 3a
OpHEHTAllMe NaT4YuKa OTHOCHUTENIBHO T€OBEPTUKAJIM, T. K. JATYMK YYyBCTBUTENEH K IPABUTALUOHHOMY
HOJII0 3€MJIM U B IaHHBIE PETUCTPBI B 3TUX YCIIOBUSX 3aIIUCHIBAIOTCS M3MEPSIEMbIE KOMIIOHEHTHI BEKTOpA
YCKOpPEHHs CBOOOIHOTO Ta/IeHHUS.

4.8. Ilpn KaxIOM BKJIIOYEHMM @UTAaHUS JaT4MKa IPOU3BOAUTCA €ro CaMOTECTHpPOBAHME, IO
pe3yapTaTaM KOTOpOro B peructp 13 3aHOCUTCSA COOTBETCTBYIOIIUNA KOJ:

(0 — u3aenue UCIpaBHoO;

1 — Hert cBs3u KoHTpOIUIEpa ¢ MOMC akcenepoMeTpoM;

2 — U3MepeHHOe 3HAYCHHE YCKOPEHHUS CBOOOMHOTO MaJECHUS HE COOTBETCTBYET €ro HCTHHHOMY
3HAUEHMIO.

4.9.B peructp 14 3aHOCHUTCS KOJIMYECTBO BHYTPEHHUX OIIMOOK, OOHApPYKMBAEMBIX C MOMEHTA
BKJIFOUEHUS TUTAHUSI U3JEHUs.

5. Texuudeckoe 00Cay:KUBAHHE

5.1. BuzyanbHbIlii TPOPUITAKTHIECKU OCMOTP JaTYMKa JIOJDKEH MPOU3BOAMTHCS HE peke 1 paza B
MECHIII C IO MPOBEPKH KaueCcTBa KaOeNst U OTCYTCTBUS MOBPEXKICHUH KOpIyca.

5.2. JIrobast mMONBITKA BCKPBITHS KOpIyca TMPEKpamaeT JACHCTBHE TapaHTUHHBIX 00s3aTelbCTB
IMPOU3BOAUTCIIA.
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TTPMJIOXEHUE 1. Tunosoe moakiIroueHue

PaswremHoe ucnonnenue marunka BJ120.

Ha pucynxe npueeden eapuanm ucnonv3osauus yHuguyupoganuozo kabens. B cnyuae nooknouenus

B/120 ucnonvzyromes monvko 1 — 4 konmaxmoi

Pa3bem natunka PC7TB

@

O)

PasreMm xabenst KCO3

— 1 [
L 1 (+]Tur.)
2 (GND)
3(A)
4(B)
5 (+[Iur. TII)
6 (OUT TII)
7(DO)
T 8 JIpeHaXHbIit POBO
o]
N—7— —

3eJEHbLI
qEpHBII
OpaHKEBBbI
KOPHYHEBBIA
KpacHBIii
CHHHI
cepalii
Oeblit
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[TPUJIOXEHMUE 2. TunoBasi aMIUIMTYIHO-4aCTOTHAs XapaKTePUCTHKA JaTYMKA

AYX o ocu Z
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