LHTUAKOM

TEH3OMETPUYECKAA TEXHUNKA

AaTuymkm KpyTALLero MoMeHTa
M40H

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 6
1.3.1 NapamMeTpbl YCTONYMBOCTM K KNTUMATUYECKUM N MEXAHUYECKUM BHELUHUM BO3AENCTBUAM ................ 6
1.3.2 DNeKTpUYECKNE N METPOSTOTUHECKMNE MAPAMETPDL. . .ceeiureerureesrriessresessreessreesaseeessresasseesssneesnreesneesnseeans 7
1.3.3 MexaHunyeckue napameTpbl gaTynkoB M40H 1 skcnnyaTauMOHHBIE OrPAHUYEHUS .....cooueviiieeeeeeeeae 9
2 UCMOJIb3OBAHUE MO HASHAYEHMIO ...t e 14
2.1 OKCMNYATALMOHHBIE OTPAHUUEHUIS «..ceiiieiiitieeeeeeeaaeieteeeeeaaeeaassabeeeaeaaeesaanssbeeeeaaeeesaansnbeeeeeaeseaanrnneeeeaaaeens 14
A Y 1Y o S I o T= T o] E= ot oo Ty TR STRPPRR 14
R 1V (o o = TP OPUPPPUPTPI 14
2.4 DNEKTPUUECKME COBAMHEHMSI. ..vvveerreeessiuetieireteeesaastteaeeaaeeesasssteeeeeaeessaasssteeeeeeeeesaassbaeeeeaesssanssnsnneeeeeens 18
A (o] o] o TIq o= oTo ) 1= I PRSP P R OPUPPTPPP 19
3 BO3MOXHbIE HEUCMPABHOCTU U CMOCOBbI UX YCTPAHEHUA ..., 20
4 TEXHUYECKOE OBCIIYXKUBAHUE ............coiiitiiii et 20
5 XPAHEHUME U TPAHCIIOPTUPOBAHME ..ottt 20
B YTUIIUBALIMSL ...t b e btk e e b bt s bt e b e e s bt e she e sae e s st e s mbeebeenbeesenas 20
7 COOEPXXAHUE OPATMETATIIOB ........oooiiiiieiie ettt sttt e 20
8 OOMNOJTHUTEJNIBHOE OBOPYLAOBAHUE .............ooiiiiiiiii ettt 21

MPUTTONKEHME 1 ...t e e et ee e s e sere e 22



HacTosee pykoBoacTso no akcnnyatauuun (P3) npegHasHayeHo Anst 03HAaKOMITEHUS C YCTPONCTBOM,
NPVHUUMOM OEWCTBUS U MpaBuiiaMu MUCMONb30BaHUS AaTtymka KpyTswero momeHta M40H (B ganbHenwem
patuvk unn JKM) n ygoctoBepsieT rapaHTUPOBaHHbIE NpeanpusaTMeM-n3roToBuTenem napameTpbl U TEXHW-
YecKne XxapakTepUCTUKN.

OkcnnyaTaumsi 4aT4MKOB KPYTALLEro MOMEHTa [OJPKHA OCYLLECTBMATbCA MEPCOHaNoM, 3HaKOMbIM C
o6LWMMK NnpaBunamm paboTbl C M3MEPUTENBHBIM 3NIEKTPOHHBIM 000pYAOBaHMEM.

BHUMAHWUE! T[lepen ycTtaHOBKOM W BKIIOYEHMEM [aTyMka M3yyuTe HacCTosiLee pPyKOBOACTBO MO
aKkcnnyaTauuu.



1 ONMMCAHUE N PABOTA OATHUKA
1.1 HasHa4yeHue

Jatuvkm kpyTAaLwero momeHTa M40H npegHasHayYeHbl A51s UISMEPEHUS CTAaTUYECKOro Y AUHAMUYECKOrO
KpPYTALLEro MOMEHTa B NPMBOAAX MAaLLMWH, UCTIbITAaTENbHbIX M 0GKaTOYHbIX CTEHAAX Ha BpalLaloLMXCs U He-
noABWxXHbIX Banax. OcobeHHOCTb JaTynka — CKBO3HOE LieHTpanbHoe oTBepcTue. Oatunku M4A0OH namepstoT
KPYTALLMIA MOMEHT, AEMCTBYIOLLMIA MO YacOBOW CTPenike Uiy NpoTUB YacoBOW CTPernku, npu nioGomM Hanpas-
neHun BpalleHusi. BcTpoeHHas cuctema usMepeHusl YacToThl BpalleHusi oGecneynBaeT HenpepbiBHOE U3-
MepeHne CKOpPOCTU BpaLLeHusl.

B komMnnekTe ¢ 4aT4MKOM MOCTaBMSAOTCA BTOPUYHbIE YCTPOCTBA: BMOK MHAMKALMKW UMK Aekoaep, Ans
BM3yanusauum M3MepeHnin 1 opMMpPOBaHUS CTaHAAPTHLIX BbIXOAHbLIX CUrHamNOB, aHanorosbix Unu LUdpo-
BbIX. BTOpMYHbIE YCTpPOWCTBA M NporpaMMHoe oGecrneveHne no3sonsaoT onpeaenaTb nepeaasaemMyto aatiu-
KOM MeXaHW4YeCKyt0 MOLLHOCTb B TEKYLLEM PEXUME U3MEPEHMUIA.

HomuHanbHbIM gmManas3oH usmepeHus:: -Mg ... +Mg, rae Mg — BepXHUIN npefen nsMepeHun gatyuvka
(HOMMHanNbHBIN N3MEPSIEMbIN KPYTALLMIA MOMEHT). 3HaK "Nntoc” COOTBETCTBYET KPYYEHMIO MO YaCOBOW CTper-
Ke, 3HaK "MUHYC" — KpyYeHUI0 NPOTUB YaCOBOW CTPESKN.

OaTtynkn M40H nmetroT paclumpeHHbli ananasoH namepexnin: -1,07-Me ... +1,07-Me.

O603HaveHne gaTumKka CocToMT 13 HasBaHusa cepun "MA0H" n Benn4yMHbI BEPXHEro npegena namepe-
HWK, pasgeneHHbIX 3Hakom geduc. MNpu aToM, MOMeHTbI OT 1000 H-M BKMOYMUTENBHO yKa3biBaloTCs B KH-M €
pobasneHnem nigekca "k".

Mpumepbl YCNOBHbIX 0603HAYEHUN:

Aatdvka kpytawero MmomeHta M40H ¢ BepxHuMm npegenom namepexmn 800 H-m:
M40H-800

Aatdvka kpyTawero MmomeHTa M40H ¢ BepxHuM npegenom mamepenun 1500 H-m:
M40H-1,5k

BepxHun npeaen namepenunin gatydnka M40H BbibupaeTtcs ns psiga, npyuBeaeHHoro B Tabn. 1

Ta6n. 1 — BepxHue npeaenbl namepenun gatumkos M40H, H-m

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

* — MInpekc "K' obo3HavaeT "kH-m".

1.2 YcTpOMCTBO U NpUHLUMN paboThbl

O6wuin BMA AaTumka KpyTALEro MOMeHTa moka3aH Ha puc. 1. [lJaTumk cOoCToMT M3 BpalaroLieincs
4YacTu — poTopa 1 HEMoABMXHOW YacTn — ctaTopa.

PoTop (puc. 2) BknioyaeT B cebsi nepBMYHbIN U3MepUTENbHBIN NpeobpasoBaTerib TOPCMOHHOTO TMNa, ¢
HaKMEeeHHbIMW Ha HEM TEH30pe3ncTopamu, IMEeKTPOoHHbIN 6nok (ycunutens, AL, nepegaTymk), KaTyLlKy
(kaTyLwkM) BO3QYLUHOrO TpaHcdopmaTopa NUTaHWUs U nepefadn AaHHbIX, (POTOINEKTPUYECKUA NPUEMHUK
AaTyvka YacToTbl BpalleHus 1 dnaHubl ANS YCTaHOBKU AaTynka Ha obbekTe.

Crartop (puc. 3) MMeeT Kopnyc, Ha KOTOPOM CMOHTUPOBAHO PaA3bEMHOE KOMbLO BO3OYLUHOMO TpaHC-
dopmaTtopa nuTaHus 1 Npuéma AaHHbiX. BHYTpu Kopnyca pasmelleH anekTpOHHbIA MOAY b NPUEMHMKA CUr-
Hana, reHepaTop NUTaHWs M MHEPAKPACHbIN M3nyyYaTenb AaTynka 4acToTbl BpalleHusd. Kopnyc ocHalieH
YCTaHOBOYHbIM priaHLEeM C OTBEPCTUSIMM.

C nomolubio riaHUeB poTOp AaTynka BCTpauBaeTCs B Barnonposoj nccriegyemMon mMalluHbl Unm uc-
nblTaTenbHoro cteHaa. Ctatop yctaHaBnMBaeTCsl Ha Kopryce nccrnegyemon MalivHbl Takum obpasom, YTo-
Obl ero KonbLa oxBaTblBanu KaTyLlKU poTopa C paBHOMEPHbIM 3a30POM Y MUHMMAaInbHbIM OCEBbIM CMeLLe-
HUEM.

B npouecce paboTbl poTOp AaTyMka NoABepraeTcs Harpy>XeHMo KpyTALWMM MOMEHTOM, B pesynbTrarte
Yyero MPOWCXOAMT CKpyyYMBaHWE TOPCMOHA W BO3HMKaeT pa3banaHC TeH30MeTpU4ecKOW MOCTOBOM CXEMbl
(TeHsomocTa). BeixogHowM curHan TeH3oMOoCTa ycunmuesaeTcs u npeobpasyeTcs B UndpoBON Kog C KOAMPOB-
ko MaHuecTtep Il. B undpoBon kog Takke npeobpasyoTca curHanbl aTynka YacToTbl BpaLLEHWs, AaTdmka
TemnepaTypbl poTopa U NaeHTUMUKaLMOHHbIN HOMEP poTopa AaTyumka.

JdaTtymk KpyTAWero MOMeHTa MMeeT B CBOEM COCTaBe CUCTEMY M3MEPEHUS YacTOTbl BpaLLleHUs onTo-
3MNEKTPOHHOrO TMNa, COCTOSALWEro 13 MH@PaKpPacHOro nanyyarens u poTonpuemHvika. Manyyatenb ycTaHoB-
neH Ha ctaTope, POTONPUEMHUK — Ha poTope. [Mpu BpalleHun potopa UHpaKkpacHbii POTONPUEMHUK PO-
TOopa nepvoaudecku nonagaeT B 30HY U3IyYeHUs nsnydvaTensi, yCTaHOBIIEHHOMO Ha craTtope, B pesynbTarte
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Yyero Ha BbIxoAe MHdpPaKpacHoro poTonpmMemHuKa reHepupyeTcs OAMH UMMYMbC 3a oAMH 0bopoT poTopa.
N3mepeHne yacToTbl BpalleHUs NPOV3BOAMTCA METOAOM U3MEpPEHWUsl ONMTENbHOCTW Nepuoda BpalleHus,
nyTemM 3anosfiHEHUsI Nepuoaa BpaLleHUs BbICOKOYACTOTHbIMU uMnynbcamun (He meHee 4000 mmnynbcoB B
CeKyHAy) ¥ MocrneayLmMm ux nogcHyeTom. ANropuTm NocTpoeH Takmm obpasom, YTO Ha YacToTax BpalleHus
MeHee 60 06/MWH. BpeMsi NI3MeEpPEHMS paBHO MepMOAYy BpalleHusl, a Ha YacToTax Bbliwe 60 00/MUH Bpems
n3mepeHunss coctaBnseT 1...2 cek., NpMbnmxkasicb K 1cek. ¢ poCTOM YacToTbl BpalleHusl. bnarogaps BbICOKOM
YacToTe 3anofiHeHMs Mepuoa BpalleHWUsi, MOrPeLlHOCTb U3MEPEHNst YacTOTbl BpaLLEHUs He npeBbilaeT
0,1%. Ha Bbixoge LMdpoBbIX AeKoAepoB UHMOPMALMS O YacTOTe BpaLLeHNss umeeT undgpoBon BUA U BXO-
OWT B COCTaB KOMMMEKCHOro undposoro curHana. Ha aHanoroBoM unm 4acToTHOM Bbixogdax (aekoaepsl T24,
T23) cbopMMpyOTCA MMMYNbChI HANPSKEHNA, B 3aBUCUMOCTM OT Moandukaumm aekogepa pasHoie 1, 60 unu,
120 mnynbcam 3a oauMH 060poT poTopa.

Puc. 1 — JaTtumk kpyTawero momeHta M40H



KaTylwka Bo3gyLiHoro Tpacgopmaropa

MpucoegHUTENbHbIN
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Puc. 2 — PoTop gatumka M40H

KonbLo BO3ayLIHOMO Tpacopmaropa

BuHTLI KpenneHua [>
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K 6rnoky nHauMkauum

Unu gexkoaepy |:>
MutaHue
208 ——>

Ona Mg 0,1...6k Ona Mg 8k...300k

Manyyatenun gatynka 4actoThbl BPaLLEHNA M3anyuyatens gartymka 4acToThl BpawweHus

Puc. 3 — Cratop gatunka M40H




1.3 TexHUYecKkne xapakTepuUCTUKU

[ocTynHble BapmMaHTbl BbIXOAHbLIX CUrHANoB/MHTEPGENCOB N MOLENM BTOPUYHBIX YCTPONCTB, obecne-

YyMBaIOLLMX UX, NPUBEaEHbI B Tabn. 2.

FabapuTHbIE 1 YCTaHOBOYHbIE pasMepbl cTaTtopa U poTopa AaTYMKOB NpUBeAeHbl Ha pUCyHKax 5 — 8.

Tab6n. 2 — BoixogHble curHanbl/MHTepdeicbl BTOPUYHbBIX YCTPOWCTB

BbixogHou curHan/wHtepdenc Dekopep Bnok nHankauum T42
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/x10 B

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

4...20 MA naccuBHbIN -

1045 k'L, T23/10+5 k'L

60+30 kl'y, T23/60+£30 kl'y

120460 k'Y T23/120460 k'Y

D Mo ymonyaHuto 6nok uHamkauum T42 obecneumBaeT oanH BbIXOAHOW CUrHarm Ha BeIbop, HO MOXET no-
CTaBnATbCS ¢ KoMBrHauuen uudgposoro (USB, RS-485, CAN) n aHanoroBoro Beixoaa. dta uHdopmauums
yka3blBaeTcs npu 3akase. [logpobHee cM. AOKyMeHTaumio Ha 6ok nHamkaumm T42.

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

[nanasoH TemnepaTtyp oKkpyxatoLen cpeabl °C +5...450
OTHOCUHTeNbHasA BNaXHOCTb, He Bonee % 80 npun 35°C
ATmocdepHoe gaBneHune MM pT.CT. 630...800
[wnanasoH Temnepartyp okpyXxaroLen cpefibl B TpaHCMNOPTHOMN Tape °C -10...+70
OTHOCKTENbHAas BNAXXHOCTb B TPAHCNOPTHOM Tape, He Gonee % 95 npun 30°C
Honyckaemasi amnnutyga BubpoyckopeHuii B ananasoHe 10...55My e 40
B TeyeHue 1 yaca

[onyckaemoe konnyecTBo yaapoB C NMMKOBbIM YAapHbIM yckopeHmem 400 1000
M/C? M ONUTENBbHOCTBLIO YaapHoro Bo3aencTems o 10 mc

CteneHb 3awmTtbl no NOCT 14254-2015 IP 40




1.3.2 AneKkTpuyeckue N MeTponormyeckme napameTpbl

Knacc To4yHocTu 0,1
Mpenenel gonyckaemon anBe,qeLHHoﬁ MOrPELUHOCTM NSMEPEHUS KpyTS-| o Me 101
LLlero MOMEHTA, BKMNo4Yas HENUHEVHOCTb U TMCTEPE3nc
TemnepatypHbI yxoa Hyns, Ha 10°C % oT Me 0,05
PaspsgHoctb ALITM ouT 16
YacToTa guckpetmsaumm Ky, 5
Hanps»keHne nuTaHusa NOCTOSIHHOrO TOKa B 12 ...30
MoLwHocTb NoTpebneHns (gaTymka COBMECTHO C UHXXEKTOPOM), He Bonee BT 5
VoeHTndukaums gatyumnka aBTOMaTmnyeckas
LUndposoi Bbixog USB (WinUSB Device) Y
WHTepdeic USB 2.0
CkopocTb nepegaun ganHHbix (Full-Speed) M6éwut/c 12
[NpoTokon nepegayn gaHHbIX TILKOM
dopmaT faHHbIX float, fixed point
LUundposoi Bbixog USB-VCOM (USB-CDC, Virtual COM Port) D
WHTepdeic USB 2.0
CkopocTtb nepegaun aaHHbix (Full-Speed) Moéwut/c 12
[MpoTokon nepegayun gaHHbIX TILKOM,
MODBUS RTU
dopmaT faHHbIX float, fixed point
LUundposoi Bbixoa Ethernet V
WHTepdeic 10/ 100 Base-TX
CkopocTb Nepeaayun gaHHbIX MoéwuT/c 10, 100
TpaHCcnOpPTHLINA YPOBEHD TCP
[MpoTokon nepegayun gaHHbIX TILKOM,
MODBUS TCP
dopmaT faHHbIX float, fixed point
Uundposoi Bbixog CAN V
WHTepdeiic CAN2.0B
CKopocTb nepegayn gaHHbIX Kout/c 125, 250, 500, 1000
Mporpammunpyemblin agpec Ha LnHe +
Pexum paboTbl naCCMBHb'y' ’
aKTMBHbIN
dopmaT faHHbIX float, fixed point
LUundposoi Bbixog RS-485 Y
WHTepdeic RS-485
CKopocTb nepegayn gaHHbIX oo 2 400 — 115 200
MpoTokon MODBUS RTU
MpoBepka YeTHoOCTH +
Mporpammunpyemblin agpec Ha LnHe +
dopmaT AaHHbIX float, fixed point
Uundposon Bbixog RS-232 Y
WHTepdeic RS-232
CKopocTb nepegayn gaHHbIX oo 2 400 — 115 200
MpoTokon TILKOM
lNpoBepka yeTHOCTU +

dopmat gaHHbIX

float, fixed point




AHanorosbIl Bbixog £5 B (10 B) ¥

HomuHanbHoe BbIXOAHOE HanpsaXXeHne npu nencTenm KpyTALwero
MOMEHTa paBHOIo

MOSIOXWUTENBHOMY BEPXHEMY Npeaerny naMepeHuii B +5 (+10)
oTpuLaTensHOMY BEpXHEMY Npeaeny n3aMepeHun -5 (-10)
HyI0 0
OrnekTpryeckoe CONpOTMBIEHNE HArpy3kun, He MeHee KOm 10
AHanorosbif Bbixoa 4...20 mMA V
HOMWHanNbHbIN BbITEKAKOLLNA TOK NP OENCTBUM KPYTALLIErO
MOMEHTa paBHOTO
NONOXUTENBHOMY BEPXHEMY Npeaeny uamepeHuni MA 20
oTpuuaTenbLHOMY BEPXHEMY Npeaeny n3mMepeHui 4
Hyno 12
OrneKTpryeckoe CONpOTMBIIEHNE HArpy3kn akTMUBHOIO TOKOBOIO BbIXxoAa, om 100
He bonee
YacTtoTHbii Bbixog 10+5 klMy (60+30 kM, 120£60 klMu)
HomunHanbHasi BbIxogHasa YacTtoTa Npu OENCTBUN KPYTSLLEro
MOMEHTa paBHOrO
NONOXMTENBHOMY BEPXHEMY NpPeaeny U3mepeHun KL 15 (90) (180)
oTpuULLaTeNbHOMY BEPXHEMY Npeaeny U3MepeHui 5 (30) (60)
HYMO 10 (60) (120)
AMMNMTYyAa BbIXOQHOTO HaNpshKeHus (CUMMETPUYHBIN MeaHap) B 511

I'Iapameprl KaHana 4acTtoTbl BpaweHnsa gaTt4yimka

Twvn gatyuka 4acToTbl BpalleHnA

OI'ITOSJ'IeKTpOHHbIVI

MuHMManbHas nsmepsiemMas YactoTa BpalleHus 06/MWH 30
Mpegenbl gonyckaeMon OTHOCUTENBHOW NOrPELLHOCTU N3MEPEHUS YacTo- % +0.1
Thbl BpaLLeHNUsi
MmnynbcHbIN Bbixog 1 umnynsc / MuH (No ymonyanuio) 9
HomuHanbHoe Kon-Bo MMMYyfbCOB MPU YacToTe BpalleHUs paBHON
Hyno 0
Nwmax 2 Nwmax
OneKkTpuyeckoe CONnpoTUBIIEHNE HArpy3ku, He MeHee KOm 10
AMNNUTyaa BbIXOOAHOrO HanpsxeHus (MeaHap) B 3,3£0,5
AHanoroBbI# Bbixog 0...5 B (0...10 B)
HomuHanbHoe BbIXOAHOE HanpsiKeHue Npy YacToTe BpalleHWs paBHOM
HYMo B 0
Nwmax 2 5 (10)
OnekTpnyeckoe CONpOTUBMEHNE HArpy3ku, HEe MeHee KOm 10
AHanorosbi# Bbixopg 4...20 mA D
HoMVHanbHbIN BbITEKAIOLUIA TOK NPWY YacToTe BpaLLeHns paBHON
Hyno MA 4
Nwmax 2 20
Sn%KTpmquKoe COMPOTMBIIEHNE HArpy3ku akTUBHOTO TOKOBOIO BbIXOAa, Om 100
He Gonee

1 Mpu 3aka3e BTOPUYHOIO YCTPOMCTBA C AaHHBLIM BbIXOOOM.

2 Mo ymon4yaHuro Nmax — MakcumanbsHO gonyctmumMmasa 4actoTa BpalleHUd NoAKMKYeHHOro gaT4yumka. npl/l

HeobXxoaMMOCTM MOXET M3MEHSATLCS B HacTpoKkax b6roka nHamkauum T42.




1.3.3 MexaHuyeckue napameTpbl gatimkoB M40H 1 akcnnyaTayMOHHbIe OrpaHU4YeHuUs

ve L | ipea | ™| ™ | G | %ot e
200...300 3 220 20 150 1,2 0,2 10 000
500...1,5k* 8 1000 80 590 2,9 0,4 10 000
2k ...3K 16 2 000 150 1050 4,5 0,4 8 000
4k...6K 28 5000 600 2230 7,8 0,5 8 000
8k...15k 32 10 000 600 5600 12,8 10 8 000 150
20k...30k 80 25000 1200 14 000 21,0 11 6 000
40k...60k 120 50 000 2000 26 000 37,1 1,2 4 000
80k...120k 180 80 000 4 000 50 000 55,0 14 3 000
150k 200 100 000 5000 60 000 81,0 14 3 000

MEe — BepxHWUI Npeaern u3MepeHnin gartyvka,

Fa — NnpegenbHoO gonyctumasi ocesas cuna, npunoXxeHHas K potopy,

Fr — npegensHo gonyctumas paguansHas cuna, NpunoXxXeHHas K potopy,

Mg — NnpegenbHO AONYCTUMBIN M3rMbaloLWMA MOMEHT, NPUIOXEHHBIN K pOTOpY,
GTor — pacyeTHas XeCTKOCTb pOTOpa Npu KpyYeHuu,

mp — Macca poTopa,

McT — Macca cratopa

Nmax — MakCUMarbHO AONyCTUMAas YacToTa BpalLeHUs,

Mwmax — npegensHO AOMYCTUMbIA KPYTALLUA MOMEHT.

* — MHpekc "K" obosHavaeT "kH-m".

JlonycTMble BeNWYMHbI BHELLUHWX Harpysok (OceBoW M paguanbHOW cun, u3rubarollero MoMeHTa),
[EeCTBYIOWNX Ha poTop, B3aMMO3aBUCUMBI. YBenuyeHne noboi u3 Harpy3ok TpebyeT npornopumoHansHoro
yMeHbLUEHWS ABYX ApYruX. YkazaHHas 3aBMCHMOCTb NPOUMNIOCTpUpOBaHa Ha puc. 4.

) T T

| PaguwanbHasa cuna |

80

60

40

20

Usrnbarowmnin momeHT, %

T

60 80 100
OceBasn cuna, %

Puc. 4 — lNpepenbHo gonyctumMble aAng Aatynkos M40H coueTaHsi BHELLIHMX Harpy3ok
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Puc. 5 — Potop M40H. MabapuTHble 1 ycTaHOBOYHbIE pa3Mepbl, MM
Mg, H'm DA B aC @D E F G H [N n ad

200...300 90 6096 76+0,10 | 61 68 9| 3*014 | 80 34 8 6,4H12
500...1,5k 122 80g6 | 104+0,10| 80 82 9| 3%014 1120 |50 |12 8,5H12
2K...3K 142 90g6 | 120+0,12| 92 90 9| 3*014 1130 | 60 | 12 10,5H12
4K...6K 175 110g6 | 150+0,25| 120 | 100 9| 3*014 116,0 | 80 | 16 13H12
8k...15k 200 130g6 | 170+0,25| 138 | 120 9| 4018 1190 (100 | 16 17H12
20k...30k 242 160g6 | 204+0,25| 171 | 140 | 10| 4018 | 220 |120 | 16 19H12
40k...60k 304 | 210g6 | 260+0,25| 211 | 170 | 10| 518 | 28,0 |140 | 16 26H12
80k...120k 376 | 22096 | 320+0,25| 241 | 190 | 10| 6722 | 32,0 |160 | 16 32H12
150k 450 | 260g6 | 395+0,25| 241 | 190 | 10| 822 | 32,0 |160 | 16 32H12
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500...1,5k 102 88 110+0,2 | 124 | 8 38 | 6,0 7 106 | 157
2K...3K 114 100 | 110+0,2 | 124 | 8 38 | 6,0 7 112 | 169
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4k... 6K 142 128 | 138+0,2 | 152 40| 7,0 7 126 | 197 16 28
8k... 15k 160 146 | 138+0,2 | 152 40| 7,0 7 135 | 215 16 28
20k... 30k 198 180 | 160+0,2 | 176 10 42 | 7,0 8 155 | 254 19 29
40k... 60k 238 220 | 190+0,2 | 206 10 42 | 7,0 8 175 | 294 19 29
80k... 120k 268 250 | 190+0,2 | 206 10 42 | 7,0 8 190 | 324 19 29
150k 268 250 | 190+0,2 | 206 10 42 | 7,0 8 190 | 324 19 29
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2 NCMNOJIb3OBAHUE MO HABHAYEHUIO

2.1 3kcnnyaTtauMOHHbIe OrpaHu4YeHus

[Mpu ycTaHOBKE AaTyuka KpyTALLEero MOMeHTa Ha OOBEKT Mexay OBYMS XXECTKMMWU onopamu, UMEto-
LLMMN HECOOCHOCTb UIN NEPEKOC OCeNn, MOryT BO3HWKHYTb Ype3MepHble OCeBble UMW paananbHble CUMbl U
n3rnbaroLLmMin MOMEHT, KOTOPbIE YBENMYMBAIOT MNOrpeLHOCTb N3MEPEHUS +BbIXoQy AaTymka us ctpos. lNepe-
rpy3ka gaTymka MOoXeT Takke MpOU3onNTU BCNEACTBME TEMNOBbIX Aedopmaunii, MOTryLUX BO3HUKHYTb B Npo-
Lecce aKcnnyaTtauumu, npu Harpeese obbekTa ucneitaHui. NpegensHO 4ONYCTUMbIE 3HAYEHUST HArpy3oK npu-
BefeHbl B nyHkTe 1.2.3 HacToswero P3. KoHTponb ykasaHHbIX Harpy3ok Mpu MOHTaxe OAaTYMKOB U B Xo4e
aKcnnyaTaumm 3aTpygHeH. M3bexaTb HexenaTenbHOro Harpy>xeHus gatyvka pagvanbHON U 0CEBON Curamm
1 n3rmbarLLum MOMEHTOM BO3MOXHO MyTEM NPUMEHEHNST KOMMEHCALNOHHbIX MydT.

PekomeHayeTca ucnonb3oBaTb AUCKOBbIE KOMMNEHCaUUoHHble MydTbl MK, KoTopbie MMeIT BbICOKYHO
KPYTUNBHYIO XECTKOCTb NPW 3HAYUTENBHOW OCEBOW U YrNOBOM NOAATNIMBOCTU. TeXHUYEeCKne xapakTrepucTu-
Kn, rabapuTHble U YCTAHOBOYHbIE pa3Mepbl AUCKOBbIX KOMMEHcauuoHHbIXx MydT cepun MK npuBeneHbl B
MpunoxeHnun 1. MogenbHbin pag mydpt MK paspabotaH ¢ y4eTom MCNonb30BaHWs ux Ans paboTbl COB-
MECTHO C AaT4YMKaMm KpyTSLLEero MOMeHTa.

2.2 Mepbl 6e3onacHoCcTHU

Meponpuatns no 6esonacHbiM MeToAam akcnnyataumm gatumkos M40H obecneumBarotcs obLmumm
TpeboBaHNSIMN K MHCTPYMEHTY, C KOTOPbIM OHM UCMONb3YTCA. HanpskeHne nuTaHns 4aTynkoB He sIBsieT-
Cs1 OMacHbIM.

OkcnnyaTaumsi 4aT4YMKOB KPYTSALLEro MOMEHTa [OSPKHA OCYLLECTBMATHCA MEPCOHaNnoM, 3HaKOMbIM C
o6LWMMK npaBunamm paboTbl C M3MEPUTESNBHBIM 3NIEKTPOHHBIM 000pYAOBaHMEM.

2.3 MoHTax

Oatuuk kpyTtawero momeHta M40 moxeT pabotaTtb B it06OM MOHTa)XHOM MOMOXEHUW (FOPU3OHTanMb-
HOM, BEPTMKArNbHOM UMW HAKMOHHOM).

MoHTax gaTymka Ha ucnbiTaTenbHOM CTEHAE MM MHOM OBbekTe MOXET OblTb BbINOMHEH HECKOMbKU-
MK cnocobamu: ¢ NPUMEHEHNEM KOMMNEHCAUMOHHbIX MydT (puc. 9 — 10) unu nNpumMeHeHvem KapaaHHOro
Bana (puc. 11).
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Puc. 9 — YcraHoBka gatymka M40H ¢ ncnonb3oBaHMEM KOMMEHCALMOHHbIX My T
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Puc. 10 — MoHTax gatyvka M40H ¢ npumeHeHnem COBOEHHOW KOMMEHCAUNOHHOW My(ThI
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Puc. 11 — MoHTax gatynka M40H ¢ npmeHeHneM kapaaHHoro Bana

BHUMAHUE! He ponyckaetca ogHOBpEMEHHOE UCMONb30BaHWE KOMMEHCALMOHHOW MYydThl U KapAaHHOro
Bana. MoHTa)x gatymka no pmuc. 12 MoxeT NPUBECTU K NOBPEXAEHUIO AaTymKa!
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HdaTtuuk M40
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MydcTta MK

Puc. 12 — HENMPABWUIbHBbIW moHTax aaTymka M40H

Mpu MoHTaxe aatyvka M40H c npuMeHeHueM KoMneHcaumoHHbIX MydT MK Heo6xooumo oLeHWUTb
OONyCTUMble BeNWYMHbI YITIOBOro, OCEBOr0 M paguanbHOro CMelleHUid Ana AaHHoro TurnopasMepa mMydT

(cm. npunoxexue 1).
Hanpumep:
Ons moHTaxa gatynka M40H-5K ncnoneaytotca mydtel MK-5 (cM. npunoxeHne), Ans KoTopbIX:
— ponyctumbli nepekoc ocert AQ MydTbl MK-5 (HOMUHanbHbIV KpyTALWMA MoMeHT 5000 H-m) — 0,8°%;
— ponycTumoe oceBoe cMelleHne AX — +1,8 MM OT HOMUHAMBHOTO MOMNOXEHUS;
— pgonycTumoe paguansHoe cMmelleHue Al (pacyet B npun. 1) — 2,0 Mm.

BbILLIeﬂpl/IBeD,eHHbIe 3Ha4YeHUA nepexkoca n oCeBOro CMelleHna aBndarTca npeaesibHoO 4onyCTUMbIMU
ONs KaXOoro Buga cMelleHus no otaensHocTn. Ecnun npn MOHTaxe gatyunka nmeet Mecto oaHOBpPpEMEHHO
nepekoc n oceBoe cMmelleHne, JonyCcCtuMmblie NX 3Ha4YeHUA OOJDKHbI NeXaTb B npeaenax, orpaHn4YeHHbIX rpa-

dumkom Ha puc. 13.

N X7

80

60

40

20

0 20 40 60 50 A X%
Puc. 13 — [lonyckaemble codeTaHns nepekoca 1 0CeBOro CMeLLEHNS KOMNEeHCaUnoHHbIX MydT MK

Hanpumep:

Ecnu npn moHTaxe gatynka M40H-5k oceBoe cmelyeHue coctaBuno 0,9 mm (50% OT npeaensHo go-
NyCTMMOrO 3Ha4YeHMs1), TO MEPEKOC ocen JomKeH ObiTb He 6onee 50% OT NpeaenbHO 4OMYCTUMOTO 3HaYEHUs
T.€. 0,4°, a MakcumManbHOe pagnanbHoe CMeLLeHne nNpy 3TomMm MoXeT ObIiTb 1,0 MM.

Mpu BbIBOpe KpenexHbix 6oNToB Ans AaTyvka crieayeT pyKoBOACTBOBATLCS AaHHbIMK Tabn. 3.
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BHUMAHMUE! MNMpu ncnonb3oBaHmm Myt MK ybeantechk, 4To 6ONTbI NpY 3aTshkKe HE NOBpPeaaT AUCKM Myd-
Tbl. Ecnn 6onTbl BbICTyNaT 3a dnaHewl, MydTbl CO CTOPOHbI ANCKOB — UCNONb3ynTe Goree KopoTkme OonThl
UK OONOSTHUTENbHbIE LWanbbl.

Puc. 14 — [InuHa kpenexHbix 60nToB npu ncnone3oBaHnm mydpT MK:
cnesa — NMPABUJIbHAA, cnpasa — HEMPABUJIbHAA

Tabn. 3 — lnameTpbl pe3bbbl 1 pekoMeHOyeMble MOMEHTbI 3aTsKKn BonToB.

Me. H KpenexHble 6on- Knacc MoMeHT 3aTsXKN Tun My ThI Anuka Gonta
B, 1M Tl DIN 933 MPOtHOCTU 6onTtoB, H'm MK Ana My el MK,
6onToB MM
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

lMocne ycTaHOBKM poTOpa C NMPUMEHEHMEM KOMMEHCAUNOHHbIX MydhT MK, Heo6xoaumMo ¢ NOMOLLbIO U3-
MEepUTENbHbIX MHCTPYMEHTOB NMPOKOHTPONMPOBAaTh MOHTaXHbIE pa3mepbl U ybeanTcsi, YTO OHM HaxoasTCs B
nepegenax OonyckoB. [peBbilleHne OOMYCTUMbIX NMEPEKOCOB M CMELLEHUA MOXET MPUBECTU K ObICTpOMY
BbIXO4Y W3 CTPOS KOMMEHCALMOHHbIX MydT. YMEHbLUEHNE MepeKkoca M OCeBOro CMeleHus crnocobcTeyeT
YyBENUYEHUIO AONTOBEYHOCTN MYdT.

BHUMAHMUE! [MoBepxHOCTM (hriaHUEB JaTyuka KPyTALWEro MOMEHTa M conpsraemMble NOBEPXHOCTU OOSTKHbI
ObITb CyXMMU, YNCTbIMU, 0O6EIKNPEHHBIMMU.

CraTop pgatyuka ycTaHaBnNmMBaeTCs Takum 06pa3oM, YTOObI ero KonbLO OXBaTbIBaNo KaTyLLKy poTopa C
paBHOMEpPHbLIM 3a30POM U MUHWMAaIbHbIM OCEBbLIM CMeLLeHneM (cMeLleHne 1...2 MM gonyctumo) — puc. 15.
Konbuo crtatopa, npu ycTaHOBKE, MOXET ObiTb paccoeguHEHO MYyTEM OTBMHYMBAHMSA BUHTOB, CTATUBAMOLLMX
nonykonsua. Npn npaBunbHON yCTaHOBKE cTatopa OTHOCUTENbHO pOTOpa 3aropaeTcs CBeToAMOoAd, pacno-
NOXEHHbIN Ha Kopnyce cTaTopa.
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Puc. 15 — PacnonoxeHue Konew ctatopa OTHOCUTENbHO KaTyLLKU poTopa:
a - NPABUINBbHOE, 6 — HENMPABUIIbHOE

BHUMAHMUE! HaunHas ¢ Tunopasmepa M40H-4k ans paboTbl Aatyvka 4acToTbl BPaLLEHNs CTaTop HeObXo-
OMMO YCTaHOBWUTbL Takmm obpasom, 4Tobbl MHdpaKpacHbi cBeTogmon cratopa u GoTONPUEMHUK poTopa
HaxoAWnMCcb C OOHON CTOPOHbI (OPYr HaA APYroMm).

2.4 dneKTpu4veckue coeguHeHus.

BHUMAHMUE! lNepepn BkntoveHnem gatynka yoeamtbcsl B OTCYTCTBMU KOPOTKOTO 3aMblKaHUSA B CUrHambHbIX
kabensax. MMpoBepky kabensd Ha HanmMune KOPOTKOrO 3aMblKaHWsi MPOM3BOAMTbL TOSIBKO MPU 0OECTOYEHHOM
WHXEKTOPE U OTKIMIOYEHHOM MHAMKATOPE UMK AeKOoAepe, T.K. UX BXOA4 MOXET MMETb HU3KOE COMPOTUBIEHME,
YTO MOXET MPMBECTU K OLLUMOKE Mpu NpoBEpKe.

BHUMAHMUE! B Lensx noBbIleHUA NOMEXO3alUMILEHHOCTU AaTyMKa HE O0MycKaeTCsa Mpokragka CuUrHasb-
Horo kabensi AaT4yMka COBMECTHO C CUMNOBbLIMU Kabenamu.

BHUMAHMUE! Tpu ucnonb3oBaHuMM [aTtyuka B cUCTeEMax C npeobpasoBartenem 4actoTbl (MY) mMoxeT
HabnogaTbCca HeCcTabunbHOCTL B paboTe Aatyumnka. [ns CHUXKEHUS] BMUSHUS 3NEeKTPOMarHUTHbIX MOMEX, Bbl-
3BaHHbIX paboTton N4, HeobxoaMMo ncnonb3oBaTb PEKOMEHAYEMbIV Npou3BoguTenem MY MoTopHbIN gpoc-
cernb (BbIXOQHOW peakTop, CUHYCOMAANbHbIA UNbTP).

Ons nogkntoveHna aatunka M40H k BroKy uHAMKauum unv gekoaepy UCnonb3yeTcsi CUrHanbHbI Ka-
6enb 13 koMnnekTa noctaeku. BHelwHWn By kabensa n ero ycrnosHoe o603HayeHre nokasaHo Ha puc. 16.

N

y

a) 6)

Puc. 16 — CurHanbHbI kabernb: a — BHewWHu Bug, 6 — nsobpaxeHne Ha cxemax

Cxema nogkntoveHus gatumka M40H K BTOPMYHbBIM YCTPONCTBAM NokasaHa Ha puc. 17.

Pasbem «BbIXO[» Ha cTaTtope gatyvMka COeauHSAeTCsl CUrHarnbHbiM kabenem ¢ pasbemom «BXO[O»
6noka nHamkauun unu aekopepa. Npu aTom pe3bboBoi pa3bem kabensa (CP50-155) coeamHsieTcs ¢ gatyum-
KoM, 6anoHeTHbIN padbem (CP50-74)— ¢ 6nokOM MHAMKALMN UK OEKOOEPOM.
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Puc. 17 — Cxema nogknioveHus gatumka M40H K BTOpMYHBIM YCTPONCTBaM

K pasbemy «[MUTAHUE» cTtaTtopa noakno4aeTcs UCTOYHUK NMUTAHUA C BbIXOLAHLIM HanpshKeHnem no-
cTosiHHOro Toka 12...30 B. HasHaueHue koHTakToB pasbema «MMTAHUE» npreeaeHo B Tabn. 4.

Ta6n. 4 — HasHaueHue koHTakToB pasbema « MUTAHUE»

KoHTakT HasHayeHue
1 He MOAKIoYEH
2 He MOAKIYEH
3 HanpskeHue nutaHusa +12...30 VDC
4 obLwnn

BHUMAHMUE! He ponyckaeTtcs BkmYeHMe daTyvka Mpy HamuyMm KOPOTKOrO 3aMblKaHWsi B CUTHarbHOM
kabene.

Ecnn ANEeKTpn4eckne coeamHeHnsa BbIMNMOJTHEHbI NMpaBuUIibHO, NMPU BKIMKOYEHUN NUTaHUA CBETOAMOO Ha
Kopnyce cTtaTtopa 3aroputcsa 3ejieHbiIM CBETOM.

2.5 NMopspok paboThbl

Mpu ncnonb3oBaHUKM KOMMbIOTEPA B KaYeCTBE MOKa3bIBAKLLErO U perucTpupytowero npubopa, BKmto-
YNTb 3NEKTPONUTAHME JaTyuka, 3anyCTUTb NPOrpamMmMy MOHUTOPMHIA M3MEPEHUN Ha KOMMbITEpPE U NPOuU3-
BOANTb U3MEPEHNS B COOTBETCTBMM C pykoBoAcTBOM onepatopa MO «[daTtumk KpyTswero MoMeHTa.

Mpn ncnonb3oBaHMKM MHOMKATOpPa B KayecTBe MokasbiBaloLero npubopa, BKMNOYMTL 3NEKTpOonuMTaHne
AaTyvka 1 npous3BOANUTb U3MEPEHMS U HabnNgeHNe M3MEPEHUn B COOTBETCTBUN C PYKOBOACTBOM MO 3KC-
nnyatauumn 6noka nHaunkaumm T40 (T42, T41).

Mpyn KaXXgoM BKMKOYEHUWN INEKTPONUTAHUSA, nepes NpoBeaeHNEM U3MEPEHUA, PEKOMEHOyeTCs Npouns-
BOAMWTb NPOrpeB AaTymka B TedeHme 1 — 2 MUHYT.

Ecnun HenocpeACTBEHHO NOCHE MOHTaXa gaTt4yvka, Npyu NepBoM BKITHOYEHMW, HAabnogaeTcs CMeLLeHne
Hyns (B npegenax +2% OT HOMWHANbHOW BENUYMHBLI KPYTALLEro MOMeHTa) U Npu 3TOM OTCYTCTBYeT Harpy-
XeHue JaTymka KpyTAawMM MOMEHTOM, HEOOXOAMMO NMPOU3BECTU PErynnpoBky. PerynnpoBka cMmeLLeHus Hy-
nst MOXET ObITb BbIMOMHEHA C NMOMOLLBIO COOTBETCTBYIOLLEN (PyHKUMM NporpaMMHOro obecneveHus, nocpea-
CTBOM COOTBETCTBYHOLLEN KHOMKM B10Ka HAMKaLNN.

BHUMAHME! YctaHoBKa Hynsi OCyLLECTBMSETCH He B AaTyuKe, a B KaXXOO0M MOAKITIOYEHHOM PerucTpupyio-
LemM yCTponcTBe (MepcoHanbHOM koMmnbtoTepe, 6noke uHaukauumm). [Ona npenoTBpalleHns pasHOYTEHUN
npv OOHOBPEMEHHOM WCMONIb30BAHUN HECKOMbKUX PErMCTPUPYIOLLMX YCTPOWCTB, YCTAHOBKY Hyns cnegyet
NpOM3BOAUTbE BO BCEX MCMOMb3yEeMbIX YCTPONCTBAX OOHOBPEMEHHO MPU MOJIHOCTLIO pa3rpyXeHHOM AaTt-
yuKe.
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3 BO3MOXHbIE HEMCIMTPABHOCTU U CNMNOCOBbI UX YCTPAHEHUA
Mpn BO3HMKHOBEHMM OLWINOOK B paboTe AaTtynka HeobXxo0aAMMOo:
1) yGeanTbcs B LIENMOCTHOCTU CUrHaNbHbIX Kabenemn, OTCYTCTBUM KOPOTKOTO 3aMblKaHWs B HUX W
HafeXXHOM NPUCOEANHEHNN Pa3bEMOB;
2) ybeguTbCsl B HANMMYMM NUTaHUs ctTaTopa;
3) ybeautbcs B NpaBUbHOM PacnonioXXeHun Kosbla cTatopa OTHOCUTENBHO KaTyLUKU pPOTOpa;
4) ybeguTbCs B OTCYTCTBUM NOMEX, HABEAEHHbIX HA LUMHE 3a3eMIIEHUS.

[na nHamnkaumm coCTOsHUA gaTyMka Ha ero ctatope yCTaHOBMNEH CBETOAMOAHbIN uHaukatop. CurHa-
nbl MHAMKATOpa U AEUCTBMSA NepcoHana onucaHbl B Tabn. 5.

MckaxeHne curHana gatynka MoXeT ObiTh BbI3BaHO paboTon npeobpasoBaTtenen 4yactoTbl (Mnu gpy-
roro MMnNynbCHOro obopyaoBaHnst), 0COBEHHO Npu ux BKNOYeHUU 6e3 dunbTpa. [Ana nposepkun paboTel aat-
yuka M40H cnefnyeT BKIHOUYUTL €ro Npu BbIKMIOYEHHbIX UICTOYHUKaX NOMeEX.

BHUMAHMWE! Ecnn HopManbHyto paboTy AaTtymka BOCCTAHOBUTbL HE yaanock — obpaTtuTech K NponsBoguTe-
no 06opyoBaHMs.

Tab6n. 5 — lHankauus coctosiHng ctatopa M40H

CurHan - DencTBnA nepcoHana
CocTtosiHue ycTpomMcTBa
UHAMKaTopa (npu Heo6XO0AUMOCTH)
o NUTaHWe NOAKMYEHO,
3eneHbIn -
cTaTop NpMHMMAaeT curHan potopa
NPOBEPUTL NPaBUSIBHOCTL PacronoXeHust Korbla
KDACHBIA NOAKITIOYEHO NUTaHue, cTaTopa OTHOCUTESIBHO KaTyLLKN poTopa,
P OTCYTCTBYET CuUrHan potopa ybeamTbCsi B OTCYTCTBUM NMOMEX, MPOBEPUTL 3a-
TSKKY BUHTOB KpenseHus KonbLa crtatopa
NpoBepUTb NoAKMYeHne brnoka nuTaHus, ue-
oTCyTCTBYET HeT NUTaHus 9
NoCTHOCTb Kabenen

4 TEXHUWYECKOE OBCIYXUBAHUE

Oatumkn M40H He TpebyloT cneumanbHOro TEXHNYECKOro 06CnyXUBaHUs.

5 XPAHEHUE U TPAHCINOPTUPOBAHUE

JaTtumkun KpyTsLlero MOMeHTa 4O BBEAEHUS UX B JKCMyaTauuio crieqyeT XpaHWTb Ha ckragax npwm
TemnepaType okpyxatowero sosayxa ot 5 go 40°C n oTHocuTenbHon BnaxHoctu Ao 80% npu TemnepaType
25°C.

B nomeLleHnn anst XxpaHeHust He AOMMKHO ObITb NbINW, MAPOB KUCIIOT, LLENOYEN, arpeCCUBHBIX ra30B U
OpYruX BpedHbIX NMPUMECEN, Bbi3bIBAKOLLNX KOPPO3UIO.

TpaHcnopTMpoBaHME AaTYMKOB MPOM3BOANTCA NHOOLIM BUOOM TPaHCMOPTa B 3aKpbITbIX TPAHCMNOPTHbLIX
cpencTeax.

MpenenkeHble KNMMaTUYECKUe YCNoBUS TPAHCNOPTUPOBAHUA NpuBeaeHbl B NyHkTe 1.3.1 HacTosLwero
P3.

6 YTUITU3ALIUA

[aTtunkn He coaepxXaTt onacHbIX And XXU3HW U BpedHbIX AnA Opr)KGlOLLI,eVI cpenbl BeleCTB. YTnnusa-
LUna Nnpon3BoanTCA B nopAaake, NpuHATOM Ha ﬂpeﬂ,ﬂpMﬂTMM-HOTpe6MT6ﬂe AaTt4yuka.

7 COOEPXXAHUE OPATrMETANNOB

Oatyukn kpyTawero momeHTa M40H He cogepxaT AparmeTansios.
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8 AONONHUTENIbHOE OBOPYAOBAHUE

BmecTe ¢ gaT4MKkoM MOXeT ObITb NOCTaBMNeHO AONONHUTENbHOe obopyaoBaHme.

brnok wHavkaumn T42 gna BU3yanbHOrO KOHTPOMSA 3HAYEHUA U3MEPSIEMbIX BESIMYUH C
BO3MOXXHOCTbHO Bbl6Opa LUMdpOBOro UM aHanoroBoro Bbixoaa:

Ethernet

USB

CAN

RS-485

RS-232

5B

+10B

4...20 MA (aKTMBHbIA UM NACCUBHbIN)

1045 klMy, 60+30 kI, 120+60 kl'y,

Bnoku nugukaummn T40 1 T41 (B nnacTUKOBOM KOpryce) Ansi BU3yarbHOIMO KOHTPOIS 3Ha-
YeHU n3MepseMblX BENUYNH.

Hekogepbl ons nonyyeHmst Tpebyemoro BbIXOAHOIO CUrHana gatyuka (aHanoroBoro umnm
uuncpposoro):

USB

RS485

5B

+10B

4...20 MA (aKTUBHbIN)

1045 kly

60+30 kly,

120+60 k'Y

CeteBon agantep 12... 30 B gnsa nutaHusa gatyuka.

TponHMKk Ons curHanbHbiX kabenewm Onst NOAKMOYEHUS K OaTyMKy [OBYX BTOPUYHbIX
ycTponcTs (6noka nHankaumm n gekogepa).

.Ac\, CurHanbHbIN Kabenb 5 M. OnumoHanbHo go 100 m.

Myd)TbI OnCKoBble KOMMNeHcaunoHHble MK onsa komneHcauum HETOYHOCTU MOHTaXa n pas-
rPy3KM gat4ymka oT napas3nTHbIX HAarpy3ok.
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NMPUNOXEHUE 1

My Tl AnCcKoBLIE KOMNEeHcauuoHHble MK

MydTbl amckosble cepum MK npegHasHaveHbl Ans KOMAEHCauMn OCEBbIX, paduanbHblX, YrioBbIX
CMeLleHun, TeMnepaTypHbIX Aedopmaunii, BO3HMKAKOLWNX MPU MOHTaXe U B XOA4E SKCnnyaTaumm AaTYMKOB
KpyTawero momeHTa. Mydptel MK MMeloT 3HauuTenbHY0 OCEBYIO U YrMOBYO NOAATAMBOCTM, MPU BbICOKOW
KPYTUIBHON XECTKOCTH.

MydTel MK - yHMBepcarnbHbl U MOTyT NPUMEHATLCA B pasfnnyHbiX 06nactax MallMHOCTPOeHUs Anis
nepegayn KpyTdaWero MOMeHTa Mexay Bpalwarwwumucs Banamu, UMeLWMMNn HECOOCHOCTU U MEPEKOCHI
ocen.

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

16x22,5°

Pacnionox. kpenexH. oms. B Pacrnionox. kpenexH. oms. C Pacrionox. kpenexH. oms. D

My Miax Pacnonoxe-

Twn KH'I;II KH'M, DA B aC @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 5,0 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+40,25 296 66,4 25,0 M18 D
MK-50 50,0 70,0 350 210H7 26040,25 360 80,0 30,0 M24 D
MK-100 100,0 130,0 426 220H7 32040,25 444  100,0 38,0 M30 D
MK-150 150,0 180,0 486 260H7 395+0,25 500 @ 109,0 42,0 M30 D
MK-250 250,0 310,0 558 320H7 420+0,25 580 | 128,0 50,0 M39 D

22



TexHu4yeckne XapakKTepucTukun

NapameTp EA. | MK-002 |\ 07| MK-02|MK-1 |MK-2 |MK5 | MK-10|MK-25 |MK-50 MK-100 MK-150MK-250
usmep. | MK-2H

HomuraneHblin kpyTsi- KH-M 0020 454 g2 1 2 5 10 25 50 | 100 @ 150 = 300
WKW MOMEHT, My 0,002
Aonyckaemoe ocesoe MM 1.0 12 13 14 16 18 20 26 34 36 40 42
cMmeLleHmne, +AXy 0,8
Ocesast cuna, Fxy, npu H 64 140 140 640 @ 735 1630 2300 3300 4470 10500 15700 32000
0CEBOM CMeLeHnn, AXy 62
Honyckaemoe yrnosoe o 1,0 0.8
CMelLeHme, Ap 1,2 '
KpyTunbHas xectkocTb | KH'M / pag gg 100 120 870 | 1180 : 2540 : 4150 ;| 5720 : 9600 27400 : 35200 : 98000
';"pi"u‘j";mgb”a” Hactora |-yt 20000 20 000 20 000 18 000 16000 10000 8000 7000 . 600 A 5500 5000 3000
MOMeHT MHepLMn Krm?2 c?'c?ooc?olloz 0,0006 0,0010 0,0064 0,012 : 0,038 0,09 | 0,16 @ 0,69 | 156 | 2,49 62
Macca K 8'33 050 061 1,90 i 280 @ 550 850 11,20 283 @ 52,0 706 @141
PekomeHayeMmbli knacc
NMPOYHOCTU 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
6onToB
PekomeHgyeMbIi MO- 4.0
MEHT 3aTSKKM 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 CKOMMEHCMPOBAHO TOMbLKO MPWU Ucnonb3osBaHuy napbl MydpT MK. BennumHa pagnanbHOro cmelleHus
AR onpegensieTcs yrnoBbiM CMELLEHMEM U 3aBUCUT OT paccTosHUs mexay MmydTamm (pasmep L):

\i\\“ i Il

HelmpanbHoe
ronoxeHue

Ocesoe cmeuweHue

AR =L x tgA@

Yanoeoe cmeuweHue

PaduarnbHoe cmeuweHue

,D,OﬂyCKaeMble BEJIMYMHbI OCEBOro M yrrnoBoro cmMmelleHna B3anMO3aBUCUMbI. YBennyeHme oceBoro
CMelleHunA Tpe6yeT nponopunoHanbHOro yMeHbLUeHnA yrnosoro cMeLieHuna m HaOGOpOT. YkasaHHas B3au-

MO3aBMCHUMOCTb NokasaHa Ha rpadgvke.
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