LHTUAKOM

TEH3OMETPUYECKAA TEXHUNKA

AaTuymkm KpyTALLero MoMeHTa
MA20H

PykoBoacTBO no akcnnyaTauum

MuHCcK
2025



000 «TUTTKOM»

yn. . bposku 17, ocp. 401
MwuHck, Benapycb

220072

Ten.: +375 29 6644966
Ten/dakc.: +375 17 3921183

E-mail: info@tilkom.com

www.tilkom.com



mailto:info@tilkom.com
http://www.tilkom.com/

COAEPXAHUE

1 OMMUCAHME N PABOTA DATUMKA . ... ..ottt sttt e b e sbb e be e sabeeeneeas 3
T HABHAUEHUE. ...ttt e e et e e e e e e e e e et e e a e e e e e e e e n e e e e e e e e e e 3
1.2 YCTPONCTBO M MPUHLMM PABOTBI ...vvvvreieeessiiuiereeeeeeessisstesseesesessssstsssreseessasnsssnssesseesssamssssseeeeeesasmnsssssreseens 3
1.3 TEXHNYECKNE XAPAKTEPUMCTUKM ...vvvverrrrerereenensnennnesansssssssssssnsssssssssssssssssssssssssssssssssssssssssssssssssssssssnsssnsnsnnnnns 5
1.3.1 NapamMeTpbl YCTONYMBOCTM K KNTUMATUYECKUM N MEXAHUYECKUM BHELUHUM BO3AENCTBUAM ................ 5
1.3.2 DNeKTpUYECKNE N METPOSTOTUHECKMNE MAPAMETPDL. . .ceeiureerureesrriessresessreessreesaseeessresasseesssneesnreesneesnseeans 6
1.3.3 MexaHunyeckue napameTpbl U SKCNITYaTALUMOHHBIE OTPAHUYEHUS .......vuviiiieeeeeiiiiieeeeeaeeeesiieereeeee e e 8
2 UCMOJIb3OBAHUE MO HASHAYEHMIO ...t e 10
P2 AV 1= o S OT =Y To ] F= Lo = To Lo ST SPOPPUPRRPT 10
A Y o] ) = TP PP PP P PP PPPPOPPPPN 10
2.3 DNEKTPUUECKNE COCLMHEHMSIL. ..eereeeiiiueiiieieeeeeesaattteeeteaesssasteteeaaaeesssansteteeeeaeessannsseseeeaaeesaansnseseeeaaeesannsnes 12
A (o] o] o I q o= oTo ) 1= I TP OPTPPTPPP 14
3 BOBMOXHbIE HEUCIMTPABHOCTU N CMOCOBbI UX YCTPAHEHUSA ... 14
4 TEXHUYECKOE OBCIIYXKUBAHUE ............oootiitiiiii ettt 14
5 XPAHEHUME U TPAHCIIOPTUPOBAHME ............ccoooiiiiiii e 14
B YTUIIUBALIMSL ...t b e bt b et b bttt e b e e s bt e sheesae e sabe e nbeebeenbeenenas 15
7 COOEPXXAHUE OPATMETATIIOB ........oooiiiiiieie ettt st be b 15
8 OOMONMHUTENIBHOE OBOPYHAOBAHUE ...........cccooiiiiiiiiieeee et 15

MPUTTOKEHMUE 1 ... et e e e s e 16



HacTosee pykoBoacTso no akcnnyatauuun (P3) npegHasHayeHo Anst 03HAaKOMITEHUS C YCTPONCTBOM,
NPUHUMMOM OENCTBUSA U MpaBunamMmu UCMNoSfb30BaHUS OAaTYMKOB KPyTALWEro MomeHTta (gatymkoB) MA20H wn
yOOCTOBepsieT rapaHTUMpOBaHHble MpeanpuaTUEM-U3roTOBUTENEM MapaMeTpbl U TEXHUYECKNE XapakTepu-

CTUKMN.

BHUMAHUE! T[lepen ycTaHOBKOM W BKAOYEHWEM AdaTyvMka M3yuyuTe HacTosiliee PYKOBOACTBO MO
aKkcnnyaTtauuu.



1 ONMUCAHUE U PABOTA OATHUKA
1.1 HasHayeHue
OaTtunkn kpytawero momeHTa MA20H npegHasHaveHbl Ans M3MEpPEHNS KPpYTALLEro MOMEHTa Ha Heno-

OBWXHbIX N1 UMerLWnX OrpaHMHEHHbIVI yrosmn noBopoTa Banax. OcobeHHOCTb faTyMKa — CKBO3HOE LUeHTpalrb-
HOE OTBEepCTUue.

HomuHanbHbIN ananasoH nsMepenus: -Mg ... +Mg, rae Mg — BepxHUiA Npeaen uaMmepeHuin aatymkal,

Hatunkn MA20H MMeloT pacluMpeHHbId gnanasoH namepenni: -1,07-Me ... +1,07-Me. 3Hak "nntoc” co-
OTBETCTBYET KPYYEHUIO NO YaCOBOM CTPeErike, 3HaK "MUHYC" — KPyYeHMIO NPOTUB YaCOBOW CTPENKMU.

O6o03Ha4eHne faTumKa CoCToUT U3 HasBaHusa cepum "MA20H" 1 BENUUMHLI BEpXHEro npeaena namepe-
HWW, pasgeneHHbix 3Hakom " — ". Mpu aTom, MomeHTbl 0T 1000 H-m BknoYMTENBHO yKasbiBaoTCHA B KH-M C
pobaBsneHvem nHaekca "K".

Mprmepbl yCNOBHbIX 0603HAYEHUN:

Aatyuka kpyTawero momeHta MA20H ¢ BepxHum npegenom namepeHun 800 H-m:

MA20H — 800
AaTymka kpytawero momeHta MA20B ¢ BepxHMM npegenom nameperuin 15 000 H-m:
MA20H —15k

BepxHun npeaen namepenunii gatyunka MA20B BbiOnpaeTcst U3 psaa npMBegeHHoro B Tabn. 1

Ta6n. 1 — BepxHue npeaensl namepeHun gatumkos MA20H

200 250 300 -
500 600 800 1K * 1,2k 1,5k 2K 2,5k 3k 4K
5k 6K 8k 10k 12k 15k 20k 25k 30k 40k
50k 60k 80k 100k 120k 150k
* — Nnpekc "K" obosHavaeT "kKH-M".

1.2 YcTpOMCTBO M NpUHLMN paboTbl

[atyuk BkntovaeT B cebsi TEH303MIEMEHT TOPCMOHHOIO TuMna (TOPCUOH) C HaKNEEeHHbIMWN Ha HEro TEH30-
pesncTopamu, nnaTy NMTaHua n 06paboTKM OaHHbIX, 3aLWMTHBIN Kopnyc. Ha kopnyce pasMmelleH pasbem nu-
TaHus 1 Nnepegayn gaHHbIX.

B npouecce paboTbl TOPCUOH AaTymKa NOABEPraeTCst HArpyXeHMIO KPyTSALWUM MOMEHTOM, B pe3ynbTaTte
yero npoucxoaut ero aedopMmMpoBaHMEe M BO3HUKAET pas3banaHC TEH30METPUYECKOM MOCTOBOMW CXEMbI
(TeHsomocTa). TEH30MOCT CBOMM BbIXOAOM COELMHEH C NnaTon, KOTopas yCcunmeaeT curHan u npeobpasyer
ero B UMdpOBOW CUrHaI, CoaepXalluin Takke naeHTUUKaLNOHHbBIA HOMEP AaTyuka, ero Temneparypy, cny-
XebHyto nHdopmaumio.

[nsi npeobpa3oBaHusA curHana gaTymka B Tpebyembiin BbIXOAHOW curHan (LMdpoBOMA U aHanoroBbIin)
NpUMEeHSIETCA BTOPUYHOE 00opyaoBaHue — 6nok uHankauum T42 ¢ 3agaHHbIM BbIXOAHLIM UHTEPENCOM MK
aekogaep. JocTynHble BapnaHTbl BbIXOAHbIX CUTHAINOB M UX NapamMeTpbl onvcaHbl B pasgene 1.3.

Ansi BU3yanbHOro KOHTPONs 3a U3MepsieMbIMU BENIMYMHAMU UCMONb3YOTCA 6MokM nHankauum T40 un
T41.

1 Mop BEPXHUM Npeaenom n3mMepeHuin NoHMMaeTcs Takke "HoMuHanbHbIN M3MepseMblii KpYTSLUMIA MO-
MeHT" JaTyumka.



PYTHWEr

Puc. 1 — BHewHun Bua gatymka MA20H

BHUMAHUE! Jatumkn MA20H gomkHbI MICNOMb30BaTbCA COBMECTHO C UHXekTopoM EO01. UHxekTop BXOANT
B KOMMJIEKT NOCTaBKM.

Nhxektop EOL (puc. 2) ncnonb3yeTtca ANS NUTaAHWUS gaTynka M nepegayun curHana oT gatyvka K BTOo-
py4HOMY obopyaoBaHuMio (6MOKY MHAMKALUMMW UK AEKOOEPY).

[NuTanue

K aatymky K 6rnoky nHamnkauum
Unn aexkoaepy

Puc. 2 — BHewHui Bug unxekropa E01
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1.3 TexHUYecKkne xapakTepuUCTUKN

[ocTynHble BapmMaHTbl BbIXOAHbLIX CUrHANoB/MHTEPGENCOB N MOLENM BTOPUYHBIX YCTPONCTB, obecne-
YMBaOLLMX UX NpuBeAeHbl B Tabn. 2. MabaputHblie N yCTaHOBOYHbIE pa3Mepbl AaTUYMKOB M MHXEKTopa noka-

3aHbl Ha pUCyHKax 4 — 6.

Tab6n. 2 — BoixogHble curHanbl/MHTEepencbl BTOPUYHbBIX YCTPOWCTB

BbixogHon curHan/vmHtepdenc Dekonep Bnok nHaukaumn T42 Y

USB (WinUSB Device) T45

USB-VCOM -

Ethernet -

CAN -

RS-485 T46/RS-485

RS-232 T46/RS-232 T42

+5B,+10B T24/+5 B, T24/£10 B

4...20 MA aKTUBHbIN T24/4...20 MA

4...20 mA naccuBHbI -

105 kly T23/1045 kl'y,

60+30 kl'y T23/60+30 kl'y

120460 k'Y T23/120+60 'y

D Mo ymon4yaHuto 6nok nHamkauum T42 obecneumBaeT oauH BbIXOAHOW CUrHarm Ha BblGop, HO MOXET no-
CTaBnsTbCA ¢ KombuHauuen umdposoro (USB, RS-485, CAN) 1 aHanorosoro Bbixoda. 3ta nHpopmauus
ykasblBaeTcs npu 3akase. [logpobHee cM. AOKyMeHTaumo Ha 6ok MHanKaumm T42,

1.31 I'Iapameprl yCTOﬁ‘WIBOCTM K KMTUMaTU4YeCKUM U MeXaHU4YeCKUM BHELLHMM BO34EeNCTBUAM

[nanasoH Temnepartyp okpyxaroLen cpegbl °C +5...+50
OTHOCKTENbHAs BRaXXHOCTb, He bonee % 80 npun 35°C
ATmocdepHoe faBrneHne MM pPT.CT. 630...800
[unanasoH TemnepaTtyp oKpyxatoLen cpefbl B TpaHCNOPTHOM Tape °C -10...470
OTHOoCuTEenNbHas BNaXXHOCTb B TpaHCNOPTHOM Tape, He bonee % 95 npun 30°C
Honyckaemas amnnutyga Bubpoyckoperuin B gnanasoHe 10...55Iy /G2 40
B TeyeHue 1 yaca

Honyckaemoe KonnyecTBo yAapoB C NMKOBbLIM yAapHbIM yckopeHnem 400 1000
M/C? M ANNTENbHOCTBIO yaapHoro Bo3gencTeus go 10 mc

CreneHb 3awmTbl no FOCT 14254-2015 IP 40




1.3.2 dneKkTpuyeckue n metTponormyeckue napameTpbl

Knacc ToyHocTH 0,2
Mpenensl gonyckaemon anBep,evHHoﬁ NOrPELUHOCTM N3MEPEHNA KPYTS- | o Me +0,2 (onuusa
LLlero MOMeHTa, BKIoYas HENMTMHENHOCTb M TUCTEpPesnc £0,1)
TemnepaTtypHbI yxoa Hyns, Ha 10°C % oT Me 0,05
PaspsigHocTb ALITM out 16
YacToTa guckpetmsauum Ky 5
HanpspkeHne nuTaHnsa NOCTOSHHOMO Toka B 12 ...30
MoLHOCTb NOTpebneHnst (AaTymka COBMECTHO C UHXXEKTOpPOM), He Bonee BT 5
WpeHTndukaums gatymka aBTOMartmnyeckas
Lindpoeoit Bbixog USB (WinUSB Device) V)
UHTepdeinc USB 2.0
CkopocTb nepegayn aaHHbix (Full-Speed) M6ut/c 12
lMpoTokon nepeaayn gaHHbIX TILKOM
dopmaT gaHHbIX float, fixed point
LUundcpposon Bbixog USB-VCOM (USB-CDC, Virtual COM Port) D
UHTepdenc USB 2.0
CkopocTb nepeaayn ganHbix (Full-Speed) M6ut/c 12
lMpoTokon nepefayn AaHHbIX TILKOM,
MODBUS RTU
dopmaTt AaHHbIX float, fixed point
Lndcdposoi Bbixoa Ethernet
UHTepdenc 10/100 Base-TX
CkopocTb nepeaayn gaHHbIX M6ut/c 10, 100
TpaHCcnopTHLIN YpOBEHb TCP
lMpoTokon nepefayn AaHHbIX TILKOM,
MODBUS TCP
dopmat AaHHbIX float, fixed point
Lncpposoi Bbixogq CAN D
WHTepdeinc CAN2.0B
CkopocCTb nepefayn AaHHbIX Kbut/c 125, 250, 500, 1000
lMporpammMmupyembit agpec Ha LWnHe +
Pexum paboThl MAcCUBHEIW,
aKTUBHbIN
dopmaT AaHHbIX float, fixed point
Lincdbpoeoi Bbixog RS-4851
WHTepdeinc RS485
CkopocTb nepeaayn gaHHbIX oon 2400 - 115 200
MpoTokon MODBUS RTU
lMpoBepka YeTHOCTU +
lMporpammunpyemMbli agpec Ha LWnHe +
dopmaT gaHHbIX float, fixed point
Lncgpposon Bbixog RS-2321
UHTepdeinc RS232
CkopocTb Nepeaayn gaHHbIX 6o 2 400 - 115 200
MpoTokon TILKOM
lMpoBepka YeTHOCTU +

dopmat AaHHbIX

float, fixed point




AHanoroBbIi Bbixog 5 B (10 B) V)

HomuHanbHoe BbIxogHoEe HanpsaxXeHune npu OencTemm KpyTALllero
MOMEHTa paBHOIO:

NONOXUTENBEHOMY BEpXHEMY Npeaery n3MepeHuii B +5 (+10)
oTpyLaTenbHOMY BEpXHEMY Npeaeny n3mMepeHun -5 (-10)
Hy -0 0
OneKTpuyeckoe CoONnpoTUBNEHNE Harpy3Kkn, He MeHee KOMm 10
AHanorosbi Bbixog 4...20 mMA D
HoMWHanbHbIM BbITEKAKOLLUI TOK NPU ENCTBUM KPYTALLErO
MOMEHTa paBHOro
NONOXMTENbHOMY BEPXHEMY NPEAeny n3mMepeHun MA 20
oTpuLaTenbHOMY BEpXHEMY Npeaeny n3mMepeHun 4
Hy o 12
OnekTpnyeckoe CONPOTUBIIEHNE HArpy3kn aKTUBHOIO TOKOBOIO Bbl- Om 100
xopaa, He bonee
YacTtoTHbiN Bbixoa 105 klMy (60+30 kMy, 120+60 klMy) V)
HoMuHanbHasi BbIXO4Hasa YacTtoTa Npu OENCTBUN KPYTALLErO
MOMEHTa paBHOrO:
NONOXNTENbHOMY BEPXHEMY NPeAery U3MepeHun KL 15 (90) (180)
oTpuLaTeNbHOMY BEPXHEMY Npeaeny U3MepeHwil 5 (30) (60)
HYIO 10 (60) (120)
AMMNAMTYAa BbIXOOHOTO HaMpsiXXeHns (CMMMETPUYHBIN MeaHap) B 541

D MNpw 3aka3e BTOPUYHOIO YCTPOMCTBA C AaHHbIM BbIXOAOM.




1.3.3 MexaHuyeckue napamMmeTpbl U AKCNNyaTaunoHHbIe orpaHnvYeHusA

Me, Hw o W i | impea | ™ | o
200...300 3 220 20 150 1,2
500...1,5«* 8 1000 80 590 2,9
2k ...3k 16 2000 150 1050 4,5
4k...6k 28 5000 600 2230 7,8
8k...15k 32 10 000 600 5600 12,8 150
20k...30k 80 25000 1200 14 000 21,0
40k...60k 120 50 000 2000 26 000 37,1
80k...120k 180 80 000 4000 50 000 55,0
150k 200 100 000 5000 60 000 81,0

Me — BepxHWIA Npeaen n3MepeHnin aatyvka,

Fa — npegenbHO gonyctumas ocesas cura, npunoXeHHas K potopy,

Fr — NpegensHo gonyctuMas pagvansHas cuna, NpUnoxXeHHas K poTopy,

Ms — NnpegenbHO JOMYCTUMBbIN U3rnbatoLwmnii MOMEHT, NPUMOXEHHBIN K POTOPY,
GTor — pacyeTHas XeCTKOCTb poTopa Npu KpyYeHuu,

mp — Macca gaTyuka

Mwmax — npeaenbHO JOMYCTUMBIN KPYTALWLMA MOMEHT.

* — NHpgekc "K" obo3HavaeT "kH-M".

JonycTumble BEMMYMHBI BHELLHMX Harpy3ok (0OCeBOon 1 paavansHOn cun, narnbarowero MoMmeHTa), aeu-
CTBYIOLUX Ha pPOTOP, B3auMO3aBUCUMbI. YBenudeHue nobon M3 Harpysok TpebyeT nponopuMOoHanbHOro
YMEHbLUEHWNs ABYX OPYINX. YKazaHHas 3aBUCMMOCTb NPOUMMACTPUpOBaHa Ha puc. 3.

T

PapguwanbHasa cuna

80

60

40

20

U3rnbarowmii momeHT, %

0 Y
60

OceBan cuna, %

Puc. 3 — lNpepenesHo gonyctumble Ans aatunkoB MA20H coueTaHns BHELIHMX Harpy3ok
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Puc. 4 — NaTumkn MA20H. MabaputHble 1 yCTaHOBOYHbIE pa3Mepbl, MM
Mg, H'm DA B acC @D E F G H |[@&J |n @d
200...300 920 6096 760,10 | 61 68 | 9| 3*04 180 |34 8 6,4H12
500...1,5k 122 80g6 | 104+0,10| 80 82 9| 3*014 120 | 50 |12 8,5H12
2K...3k 142 9096 | 120+0,12 | 92 90 | 9| 3% 13,0 |60 |12 | 10,5H12
4k...6K 175 | 110g6 | 150+0,25| 120 | 100 | 9| 3*%14 | 16,0 | 80 | 16 13H12
8k...15k 200 | 130g6 | 170+0,25| 138 | 120 | 9| 4*%18 119,0 |100 | 16 17H12
20k...30k 242 | 16096 | 204+0,25| 171 | 140 | 10| 4+*018 1 22,0 |120 | 16 19H12
40k...60k 304 | 210g6 | 260+0,25| 211 | 170 | 10| 5*018 | 28,0 |140 | 16 26H12
80k...120k 376 | 220g6 | 320+0,25| 241 | 190 | 10| 6*922 | 32,0 |160 | 16 32H12
150k 450 | 26096 | 395+0,25| 241 | 190 |10| 8*022 |32,0 |160 | 16 32H12




(®

"0ATYUK" "BbIXOO"
) TUTARVE 2 oTB. 14,2
| AR N
- [¢]
5 3 . 3
| -
8 33 | | ! J
! | =/ | |
SOy = =¥
o 35 46
58

Puc. 5 — ixekTop EOL. MabapuTHbIE M YCTAaHOBOYHLIE pa3Mepbl
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Puc. 6 — Uxektop EO1 ¢ kpennennem Ha DIN-penky 35mMMm. MabaputHble 1 yCTaHOBOYHbIE pa3mepbl

2 NICNOoNnb30BAHUE NO HA3HAYEHUIO
2.1 Mepbl 6e30onacHoCcTH

MeponpusaTusa no 6e3onacHeiM MeTodam akcnnyaTtauun gatymkoB MA20B obecneunBatoTcst obLmMMm
TpeboBaHNAMM K UHCTPYMEHTY, C KOTOPbIM OHM UCMOMb3YITCHA. HanpsikeHne NuTaHusa 4aT4YMKOB He SABMSIETCS
onacHbIM.

OkcnnyaTaunst 4aT4YNKOB KPYTSLLErO MOMEHTA [OJMKHA OCYLLECTBMNATLCA NEPCOHANOM, 3HAKOMbIM C
o6WmMn npaBunamm paboTbl C M3MEPUTESNBHBIM 3NEKTPOHHBIM 000pPYAOBaHMEM.

2.2 MoHTax

lMoBepxHOCTb hnaHua gatyMka KpyTawWwero MOMEHTa 1 conpsaraemas NOBEPXHOCTb AOMKHbI BbiTb Cy-
XUMW, YNCTbIMU, OBEBKUPEHHBIMN.
MoHTax gaTtyvka Ha ucnbiTaTenbHOM CTEHAE, UM UHOM OOBbEeKTe C MPMMEHEHMEM KOMMEHCALMOHHbIX
MypT nokasaH Ha puc. 7.
Mocne ycTaHOBKM gatynka C NMpUMEHEHUEeM KOMMeHcaunoHHbIX MydT MK, Heobxogumo ¢ nomoLlbio
n3MepuTENbHbIX MHCTPYMEHTOB NPOKOHTPONMPOBaTh MOHTaXHble pa3Mepbl 1 y6eauTbCs, YTO OHW HaxoaaTcs
B nepegenax Aonyckos. lNpeBblleHne AoNyCTUMbIX MEPEKOCOB U CMELLEHUI MOXET NPUBECTU K BLICTPOMY
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BbIXO4Y M3 CTPOSI KOMMEHCALMOHHbIX MydT. OuameTp 60NTOB U MUHUMATbHLIA MOMEHT 3aTsKKM NPUBEAEHbI
B Tabn. 3.

[aTynkn ManodyBCTBUTENbHBI K NMOMEPEYHON cune 1 nsrmbatowemMmy MOMEHTY B Npedenax aKkcnnyarta-
LIMOHHbIX OrPaHNYEHUI yKa3aHHbIX B M. 1.2.4. OgHako npy MoHTaxe 6e3 KoMNeHcaUMOHHBLIX MydT MOXET BO3-
HUKHYTb CMeLLIeHNe «Hyns». B aTom cnyyae Heo6xoaumMo MUHUMU3NPOBATL BO3HMKLLEE CMELLIEHUE, YCTPaHUB
npexae BCero MexaHn4yeckmne gakTtopbl, a 3aTeM BbINOSHUTL PEerynMpoBKy annapaTHbIMKM MeToaaMu

Hamuux MA20H

e L ae

Mycpma MK % = \'A = @\ - Mycpma MK
/ N
\ | < /

Puc. 7 — YcraHoBka gatyuka MA20H ¢ ncnonb3oBaHMEM KOMMNEHCaUNOHHbBIX MydT

BHUMAHME! Npwn ncnonb3oBaHm Myt MK ybeauTechk, 4To 60NThI NPy 3aTsHKKE HE MOBPEAAT AUCKN MydThI.
Ecnu 6onTbl BeICTYNatoT 3a hnaHew, MydThl CO CTOPOHbI ANCKOB — UCMONb3ynTe bonee KopoTkme 6onTbl unm
[OMNONHUTENbHbIE LLANObI.

Puc. 8 — [invHa kpenexHbix 60nToB Npu ncnons3osaHun Myt MK:
cnesa — MPABUJIbHAA, cnpasa — HEMPABUIIbHASA
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Tabn. 3 — [JuameTpbl 1 MOMEHTbI 3aTSXKKN 6ONTOB

Kpenexubie | Knacc npou- MoMeHT 3aTsaXKu Tun mydTtel | OAnuHa 6onTta ansa
Mg, H'm 6ontbl DIN HocTh 6on- 6onTos, H-m MK MydpTil MK, MM
933 TOB
200...300 M6 8.8 10 MK-02 20
500...1,2k M8 8.8 25 MK-1 25
1,5k...2,5k M10 8.8 50 MK-2 25
3K...6K M12 8.8 90 MK-5 35
8k...15k M16 10.9 200 MK-10 40
20k...30k M18 12.9 340 MK-25 45
40k...60k M24 12.9 820 MK-50 50
80k...120k M30 12.9 2200 MK-100 75
150k M30 12.9 2200 MK-150 75

BHUMAHMUE! B uensx noBbILLEHMS MOMEX03aLUMLLEHHOCTN AaTUmKa HE ONYyCKaeTCs NpoKnaaka CUrHanbHoro
kabensi gaTyMka COBMECTHO C CUMOBbIMU Kabensamu.

BHUMAHMUE! Mpu ncnonb3oBaHuu gatdmka B cuctemax ¢ npeobpasoBatenem yactoTsl (1Y) moxeT Habnto-
[aTbCs HecTabunbHOCTb B paboTe aatyvka. Ons CHUKEHUS! BIUSHWS 3NIEKTPOMArHUTHbIX NOMEX, BbI3BaHHbIX
paboton N4, Heobxoanmo ucnonb3oBaTb pekoMeHayeMbIn nponssogutenem NY mMoTopHbIM gpoccens (Bbl-
XOAHOWN peakTop, CUHyconaanbHbli PuUnbTp).

[ns kpenneHns MHXekTopa B ero Kopnyce npeaycmMoTpeHo 2 oTBepctus. [ns goctyna K HUM Heobxo-
OVIMO CHATb KPbILLKY OTKPYTMB 4 BMHTA. [lanee 3akpenutb Kopnyc ABYMsSi BUHTamMun M4, yCTaHOBUTbL KPbILLKY
Ha MecTo, 3aKpyTuTb 4 BUHTA.

2.3 dneKkTpu4veckue coeguHeHuUs.

BHUMAHMUE! lNepepn BkntoveHnem gatynka ybeantbcsl B OTCYTCTBMU KOPOTKOTO 3aMblKaHUS B CUrHambHbIX
kabensx. NMpoBepky kabensa Ha Hanu4uMe KOPOTKOro 3aMblKaHUSA NPON3BOANTb TOMbKO NP 0OECTOYEHHOM WH-
XKEKTOpE M OTKIMHYEHHOM MHAMKATOPE UMK Aekodepe, T.K. UX BXOL MOXET MMETb HU3KOE COMPOTMBIIEHNE, YTO
MOXET NPUBECTU K OLLIMOKE Npy NPOBEpPKE.

PacnonoxeHune anekTpnyeckux pasbemMoB Ha AaTynKe KPYTALEro MOMEHTa U NHXEKTope nokasaHo Ha
pucyHkax 1 un 2.

Hatynkn MA20H noctaBnsoTcsa ¢ ABYMS CUrHanbHbIMK kabensmu. Kabenun nmeroT MeTkn ¢ Homepamum.
Kabenb «1» (anuHa ykasblBaeTcs Npu 3akase, Mo yMOMYaHuio 5 M) ncnomnb3yeTcs AN NOAKNI0YeHUs garymka
K nHxekTopy (puc.9).

K patumky

K nHxekTopy

Puc. 9 — Kabenb «1» Anst NogKnoYeHns gatymka K UHXeKTopy
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Kabenb «2» (puc. 10) anvHoi 0,5 M Ucnonb3yeTcs ONs NOAKIOYEHUS K UHXEKTopYy Gnoka uHankauum
unu gekopepa.

K 6noKy nHgukauum

K vHxekTopy > 4 <=
(nexkopepy)

Puc. 10 — Kabenb «2» ans NoAKMoYeHnst K MHXeKTopy 6noka nHavkauum (aekogepa)

Cxema nogkntoyeHuns gatdumka MA20H K MHXeKTopy 1 BTOpMYHOMY 060pyooBaHMIO NOKasaHa Ha puc.
11. Jatumk MA20H nogkntoyaetcsa k pasbemy «AATHYUK» nHxekTopa curHanbHbiM kabenem «1» n3 Kom-
nnekrta noctasku. Pasbem «BbIXOO» nHxekTopa ucnonb3yerca Ans NOAKMYeHUs Bnoka nHaukaumm nnm
Aekofepa ¢ NoMOLLbIO kKaberns «2» 13 KOMNIeKTa NoCTaBKu.

+U

nnT

-U

nAT

1/2[3]4
MutaHne

WNHXEKTOP EO1

Beixog Bbixon
| 2 1] 2

I bnok nHankauumm
aTumnK (Iekonep)
K obopynoBaHuio
nonb3oBatensa

A .
Y

Bbixog
M=
>
>
[ -
Bxon
Boixon!

1 BoixogHoW cMrHan obecneunBaloT gekodepbl Mnn 6n1oK nHaMKauum T42,

Puc. 11 — Cxema nogkntoyeHuns gatymka MA20H

K pasbemy «MUTAHUE» nHxekTopa nogknovaeTcs 6510k NUTaHNsA C BbIXOAHBIM HaNpsbkeHNeM NocTo-
siHHoro Toka 12...30 B. HasHaueHune koHTakToB pasbema «MMATAHUE» npueBeaeHo B Tabn. 4.

Ta6n. 4 — HasHayeHune koHTakToB pasbema «MUTAHUE» uHxekTopa

KoHTakT HasHayeHue
1 He NMOoaKIoYeH
2 He NMOoaKIoYeH
3 HanpskeHne nutaHusa +12...30 VDC
4 ooLwunn

BHUMAHUE! He ponyckaeTca BKNOYeHME faTyvka Mpu HanMyum KOPOTKOro 3aMblKaHWs B CUrHarbHOM
kabene.
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Ecnn ANeKTpn4eckne coegnHeHmna BbINMOJTHEHbI NMPaBUITIbHO MPWU BKMKOYEHUU NMUTAHUA CBeToaunoa Ha
KpbILLKE MHXEKTOopa 3aroputcA opaHXeBbiM CBETOM.

2.4 Mopsapok paboThbl

Mpn ncnonb3oBaHUK KOMMbIOTEPA B KAYECTBE MOKa3bIBAKOLLErO M PerMcTpupytowero npmbopa, BKIto-
UYNTb ANEKTPONUTAHNE aTyMKa 3anyCcTUTb NporpaMMy MOHUTOPUHIA U3MEPEHUIA HA KOMMbIOTEPE U NPOU3BO-
OUTb M3MEpPEHUsI B COOTBETCTBUM C pykoBoacTBOM onepartopa M0 «[JaTumk KpyTaLWero MOMeHTa.

Mpn Mcnonb3oBaHMKM MHOMKATOPa B Ka4ecTBe MoKasbiBalLWEro npubopa, BKMOYMTL 3EKTPONUTaHne
JaTyvka u NpoM3BOANTb U3MEPEHUS U HAabnoaeHNe U3MEePEHNn B COOTBETCTBUM C MHCTPYKUMEN MO UCMNONb-
30BaHu0 Brnoka unagukaumm T40 (T42, T41).

Mpn KaXXgoMm BKMAKOYEHUN ANEKTPONUTaHUA, nepen nNpoBeLeHNEM U3MEPEHUN, PEKOMEHOYETCS Npons-
BOAWUTb NPOrpeB gaTyvka B TedeHne 1 — 2 MUHYT.

Ecnn HenocpeacTBEHHO NoOcne MOHTaXa Aartyuka, Npy NepBOM BKITOYEHUM, HAabnogaeTcs cMmeleHme
Hyns (B npegenax +5% OoT HOMUHANBHON BENUYMHBI KPYTSLLEro MOMEHTA) U NPU 3TOM OTCYTCTBYET Harpyxe-
HWe gaTyvka KpyTAWwMM MOMEHTOM, He0H6XO0AMMO NMPOM3BECTU PErynMpoBKy. PerynupoBka cMeLLeHus Hyns
MOXET ObITb BbIMOSIHEHA C MOMOLLbIO COOTBETCTBYHOLWLEN DYHKLMU MporpammMHOro obecneveHusi, nocpea-
CTBOM COOTBETCTBYIOLLIEV KHOMKM Brioka MHANKaUmu.

BHUMAHMUE! YcTaHoBKa Hymnsi OCYLLIECTBIISIETCS HE B AATUMKE, a B KXXA0M NOAKHOYEHHOM PErMcTpmpyoLem
YCTPOWCTBE (NepcoHanbLHOM KoMMNbloTepe, 6noke nHankaumm). na npegoTBpalleHns pa3HOYTEHUA Npu oa-
HOBPEMEHHOM UCMOSb30BaHNM HECKOMbKMX PEMMCTPUPYIOLLMX YCTPOWCTB, YCTAHOBKY HYNs cregyeTt Npoun3Bo-
ONTb BO BCEX UCMOSb3YEMbIX YCTPONCTBAX O4HOBPEMEHHO MPW MOSTHOCTBIO Pa3rpy>KEHHOM AaT4MKe.

3 BO3MOXHbIE HEMCIMTPABHOCTU U CNMOCOBbLI UX YCTPAHEHUA
Mpu BO3HMKHOBEHMM OWIMBOK B paboTe aatymka u/mnu gekogepa Heobxoammo:
1) y6eanTbCs B LENOCTHOCTM CUrHAnNbHbIX Kabenen, OTCyTCTBUN KOPOTKOMO 3aMblKaHUSA B HAX U HAAEeX-
HOM MPUCOeaVHEHNN Pa3beMOB;
2) ybeanTbCH B HANMYUM NUTaHUSA MHXEKTOPA;
3) ybeauTbcs B OTCYTCTBUM NOMEX, HABEOEHHbIX HA LUMHE 3a3eMIIeHUs.

Ona nHOVKauMM COCTOSIHUS MHXEKTOpa Ha ero Kpbllke YCTaHOBMEH CBETOAMOAHbIM uHAmkaTop. Cur-
Harnbl MHAMKaTOpa U AeNCTBUS NepcoHana onvcaxbl B Tabn. 5.

WNckaxeHne curHana gatunka MoxeT ObiTb Bbi3BaHO paboTon npeobpasoBaTtenel YactoTel (Mnu gpy-
roro MMnyrnbcHoro obopyaosaHus), 0COBEHHO Npu nx BrItoveHun 6e3 unbTpa. na nposepkn paboTel Aat-
yuKa cnefyet BKMOYNTb €ro Npu BblKMIOYEHHbIX NCTOYHMKAX MOMEX.

BHUMAHMWE! Ecnn HopmanbHyto paboTy AaTynka BOCCTaHOBUTL HE yAanocb — 0bpaTutech K Npon3BoAUTESNIO
obopyaoBaHuS.

Tab6n. 5 — lHankauusa cocTosHUS NHXeKTopa

Curnan N DencTBusa nepcoHana
CocTtosiHue ycTpomcTBa
MHAMKaTopa (npu Heob6xoaMmoOcCTH)
. nMTaHne NOAKIYEHO,
OpaHXeBbIN -
NPUCYTCTBYET CUrHanN OT AaTymka
- MOAKIMIOYEHO NuTaHue, -
KpacHbIii NpOBEPUTL COCTOSIHWE CUrHamNbHbIX kabenen
OTCYTCTBYET CUrHan OT AaTyvka
oTCyTCTBYET HeT NuTaHns NpoBepPUTb NOAKIMIOYEHNE Bnoka NUTaHms

4 TEXHUWYECKOE OBCIYXUBAHUE

Oatumkn MA20H He TpebyloT cnewumanbHOro TEXHNYECKOro 06CNyKUBaHUS.

5 XPAHEHUE U TPAHCINTOPTUPOBAHUE

[aTynkm KpyTaLero MOMeHTa 40 BBeAEeHUS UX B 3KCMyaTaumio cnegyeTt XpaHuTb Ha ckragax npyu Tem-
nepartype okpyxatoiero Bo3gyxa oT 5 go 40°C n oTHocutensHom BriaxHoctn o 80% npu Temnepartype 25°C.

B nomMelwleHnmn ana XxpaHeHna He OOJMKHO ObITb Nblin, NapoB KUCIIOT, menoueﬁ, arpeccuBHbIX ra3oB U
Opyrux BpeaHbIX MPUMeCei, Bbl3bIBaOLLNX KOPPO3MIO.
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TpaHcnopTupoBaHMe AaT4YMKOB NPOM3BOAUTCA MoOLIM BUOOM TpaHCNopTa B 3aKPbITbIX TPAHCMOPTHbIX
CpeAcTBax.

MpenenbHble KNMMaTUYeCKUe YCIOBUS TPAHCTIOPTUMPOBAaHUS NMpuBedeHbl B NyHkTe 1.3.1 HacTosiwero
P3.

6 YTUNN3ALUA

[aTuunkn He cogepkaTt OnacHbIX A5 XKU3HW U BPEAHbIX A5t OKpY)XatoLel cpeapbl BELWECTB. YTunusaums
NpoM3BOAMTCS B NOPsSAKE, NMPUHATOM Ha NpeanpuaTumn-noTpedbutene gatyunka.

7 COOEPXXAHUE OPATMETANNOB

Oatuukn kpyTawero momeHTa MA20H He copepxaT gparMeTannos.

8 AONOJNIHUTENIbHOE OBEOPYAOBAHUE

BmecTe ¢ gaTtunmkom MoXeT ObITb 3aka3aHO OOMNOSNHUTESNbHOE oGopyp,oeane.

Brnok nHaukaumm T42 Ans BM3yanbHOIO KOHTPOMS 3HAYEHWUIN N3MepSeMbIX BEMNWUYMH C BO3-
MOXHOCTbI0 Bblbopa LMdPOBOro UM aHanoroBoro BbIXoAa:

Ethernet

UsSB

CAN

RS-485

RS-232

15 (10) B

4...20 MA (aKTVBHbIN UNN NacCUBHbIN)

10+5 kM, 60+30 k', 120+60 Kkl y,

Bnokun nigmkaumm T40 1 T41 (B nnacTMKOBOM KOpnyce) Ans BU3yanbHOMo KOHTPONS 3Haye-
HUA M3MepsieMbIX BENUYMH.

Hekogepbl Ans nonyyeHus Tpebyemoro BbIXOOAHOrO CUrHamna gatyuka (aHamnoroBoro vmnu
unpoBoro):

USB

RS485

+5(10) B

4...20 MA (aKTUBHbIN)

10+5 klMy,

CeteBon agantep 12... 30 B gnsa nutaHmsa gatyumka.

TPOMHUK ANsi cuUrHanbHbIX Kabenem [ns NOAKMYEHUA K OaTyMKy OBYX BTOPUYHBLIX
ycTponcTs (6noka uHamkauum n gekogepa).

cﬁ CwvrHanbHbIv kabenb Npon3BonbHON AnuHbl (4o 100 m).

My Tl aguckoBble komneHcaumoHHble MK ons komneHcaumm HETOYHOCTM MOHTaxa 1 pas-
rpy3Kku gatymka oT napasuTHbIX HarpysokK.
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NMPUNOXEHUE 1

My Tl AnCcKoBLIE KOMNEeHcauuoHHble MK

MydTbl anckoBble cepum MK npegHasHadeHbl AN KOMNEHCaL N OCEBbIX, paavarbHbIX, YINOBbIX CMe-
LLeHU, TemnepaTypHbIX AedopmaLunii, BOSHUKAIOLLMX NPU MOHTaXe U B XO4e JKChnyaTaumm 4aT4MKOB KpyTS-
wero momeHTta. Myd Tl MK nmetoT 3HaunTENbHY0 OCEBYIO U YIMOBYIO MOAATNIMBOCTU, MPU BLICOKON KPYTUIb-
HOW >KECTKOCTM.

Myd1el MK - yHMBeEpcanbHbl U MOTYT MPUMEHATLCH B pa3nuyHbix 06nactax MallMHOCTPOEHUs Ans ne-
pefayn KpyTaWwero MOMeHTa Mexay BpaLlalLwmMMmcs Banammu, MMeLWwnuMmn HECOOCHOCTU U NepeKoChl OCEN.

FabGapuTHble M YyCTaHOBOYHbIE pa3Mepbl, MM
2 H-m... 250 kH-m (MK-2H... MK-250)

16x22,5°

Pacnonox. kpernexH. oms. B Pacnonox. kpenexH. oms. C Pacnonox. kpernexH. oms. D

My Miax Pacnonoxe-

Tun KH'I;II KH'M, DA B @C @D E F d Hue gf:nem.
MK-2H 0,002 0,005 46 30H7 38+0,10 46 | 13,2 5,0 M3 A
MK-002 0,02 0,05 60 40H7 50+0,10 60 | 16,0 6,0 M4 B
MK-01 0,1 0,2 82 50H7 66+0,10 82 22,8 9,0 M5 B
MK-02 0,2 0,4 92 60H7 76+0,10 92 26,0 10,0 M6 B
MK-1 1,0 1,8 132 80H7 104+0,10 132 32,0 12,5 M8 C
MK-2 2,0 3,6 146 90H7 120+0,12 146 34,2 13,0 M10 C
MK-5 50 8,5 200 110H7 150+0,25 200 41,2 16,0 M12 D
MK-10 10,0 17,0 232 130H7 170+0,25 238 51,2 19,0 M16 D
MK-25 25,0 35,0 290 160H7 204+0,25 296 66,4 25,0 M18 D
MK-50 50,0 70,0 350 210H7 260+0,25 360 80,0 30,0 M24 D
MK-100 100,0 130,0 426 220H7 320+0,25 444  100,0 38,0 M30 D
MK-150 150,0 180,0 | 486 | 260H7 395+0,25 500 1090 @ 42,0 M30 D
MK-250 250,0 310,0 558 320H7 420+£0,25 580  128,0 50,0 M39 D
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TexHu4yeckne XapakKTepucTukun

NapameTp EA. | MK-002 |\ 61| MK-02|MK-1 |MK-2 | MK-5 | MK-10|MK-25 |MK-50 MK-100 MK-150MK-250
usmep. | MK-2H

HoMuHaneHeIA KpyTA- kH-m 0020 = 44 g2 1 2 5 10 25 50 | 100 | 150 = 300
WM MOMEHT, My 0,002

Ronyckaemoe ocesoe MM 1,0 12 1,3 14 16 18 20 26 34 36 40 42
cMmelleHmne, +AXy 0,8

Ocesast cuna, Fx, npu H 64 140 140 640 | 735 1630 2300 3300 @ 4470 10500 15700 32000
0CEBOM CMeELLEHUN, AXy 62
[Monyckaemoe yrnosoe o 1,0

0,8

cmelleHve, Ap 1,2

KpytunbHas xecTkocTb [kH-M / pag gg 100 120 870 | 1180 : 2540 : 4150 | 5720 : 9600 27400 : 35200 : 98000

MakcumankHas vactota |\ 20000 20000 20 000 18 000: 16000 10 000: 8000 7000 600 5500 5000 3000

BpaLleHns

2 0,00010
MoMeHT nHepuun KM 0.000012 0,0006:0,0010: 0,0064: 0,012 : 0,038 : 0,09 0,16 0,69 : 1,56 @ 2,49 6,2
Macca K 833 050 { 061 : 1,90 0 2,80 | 550 : 850 : 11,20 : 28,3 | 52,0 | 70,6 : 141
PekomeHayeMmbIvi knacc
NPOYHOCTN KPENEXHbIX 6.8 6.8 6.8 8.8 8.8 8.8 8.8 9.8 9.8 9.8 9.8 9.8
bontoB
PekomeHayembIi Mo- 40
MEHT 3aTsDKKM Kpenex- H-m 1’5 7 14 35 65 110 300 400 800 : 2000 : 2000 : 4000
HbIX 60NTOB !

MydTa guckosas MK komneHcupyeT oceBoe M YrrnoBoe cmelleHne. PagmanbHoe cmelleHne MoxeT
ObITb CKOMNEHCMPOBAHO TONBLKO NPW Ucnonb3oBaHun napbl MydpT MK. BenuunHa pagmnanbHoro cmelleHns AR
onpeaensieTcs yrnoBblM CMELLEHMEM U 3aBUCUT OT pacCcTosHua mexay mydTamm (pasmep L):

AR =L x tgA@

\i\\“ i Il

HelmpanbHoe

ToIOXeHUe Ocesoe cmeujeHue Yanoeoe cmeuweHue PaduanbHoe cMeweHue

Jonyckaemble BeNMYMHBI OCEBOIO U YINOBOrO CMELLEHUS| B3aMMO3aBUCUMbI. YBENUYEHNE OCEBOTO CMe-
LeHust TpebyeT NPONOpPLNOHANBHOIO YMEHbLLEHUS YTIIOBOTO CMELLeHMsl U HaobopoT. YkasaHHas B3aumo3sa-
BMCMMOCTb NoKasaHa Ha rpadvike.
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