uMotor iIMC1-8

Cucrtema uMotor, MO pa3paboTaHbl U Npou3BoAATCS B Pocenickon Gegepavmm

XapaKTepucTtukm

KonnyecTBo oceii ynpasnexus: 1 -5
KonnyecTBo oceit cepoapaliBepos: 1 -8

Konnuectso 3HKoAEpoB: 1-8, 3aBMCUT OT KO/SIMYECTBa
cepBofpaiiBepos

KonnuectBo noaaep>XvMBaeMbiX KOHTPO/IEPOB  LUArOBbIX
ABuratenen c ynpaeneHnem no STEP/DIR: 1-8

YactoTta cuHxpoHuzauum (PSO): 5 My
YacToTa koHTypa perynsumu: 4o 20 kl'y

CoBMeCTUMOCTb C II06bIMM  MO3NLMOHEPAMU HA OCHOBE
BLDC-moTOpa

Tok (MOCTOSIHHBIN/NKKOBLIN): A0 10/20 A
MakcumanbHoe ynpasnstoLlee HanpsbkeHune: 400 B

MakcumanbHasi yactota o6paboTkM MMMyNbCOB AaTymka
nonoxexus: 50 My

MNopaepxkka 1D v 2D kannmbpoBku ranbBockaHepa
MNopaepxka 3D v 5D nHtepnonsuum
Moapepykka nopTanbHbIX CUCTEM: A0 2 WITYK

Moppepxka kBagpaTypHoro u SSI/BISS paTuukoBs
MONOXeHUs

DIO Bxoabl/BbixoAbl: A0 64/64

TOYHOCTb yAepxaHus no3uumu: 3 oTcyéTa AaTyumka
MOIOXEHUS

MNopaepxka OC: Linux, Windows

Hanuume nporpaMMHoro obecneyeHuns c OTKPbITbIM KOAOM

uMotor - cuctema ynpasneHust ABMXKEHUEM Ha
OCHOBE KOHTpOJIIEpPa CBA3HOMO MHOrOOCEBOro
[BWKEHUS ANsi CMeLManbHOro TEXHOMOrMYecko-
ro obopynoBaHMsi MPeLM3NOHHON NlasepHoit
MUKPOO6paboTKM MaTepuanos.

Cucrema npegHasHayeHa ans:

- Na3epHoON MUKPOO6paboTky;

- la3epHoV pesku;

- Na3epHON rpaBUpOBKMY;

- CBapKuW MeTanna;

- 06paboTKkM, pe3KMN KPEMHUEBBIX NOASTOXKEK;
- (hpe3epoBKYM pasIMyHbIX MaTEPUANoB.

KonTtponnep uMotor iMC1-8 He «npuss3aH»
K 060pyAoBaHWIO ONpeAeneHHoro Npon3Boau-
Tens, nossonset paboTaTb C LWMPOKUM
CMeKTPOM CepBOApaBEPOB U NPUBOAOB Ha 6ase
LIAroBbIX ABUraTesNeil.

[\I'LIVICD-MI'V
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OnucaHue cucTeMbl yripasieHust ABmkeHueM uMotor

Cuctema ynpasneHusi apmxeHneM uMotor cocTouT u3 KoHTponnepa uMotor iMC1-8 v noakioyaeMbix K HeMy
cepsogpalieepos uMotor iSC1-20A400V. Bcero cepsogpaiisepoB uMotor iSC1-20A400V B MHOrooceBoM
KOHTposnepe MoXeT 6biTb 0T 0 40 3 WTYK. [1715 UX COEAMHEHWS UCMONb3YHOTCS MEXMIATHbIE Pa3beMbl.

KoHTponnep uMotor iMC1-8 CepBopapaiisep uMotor iSC1-20A400V
(ot 0 po 3 wt.)

KoHTponnep uMotor iMC1-8 aBuxeHns BbINOMHSET PyHKLUMM NPUEMA TPAEKTOPUM U YNPaBASIOLMX KOMaHA No ceTH
Ethernet, packnaabiBaeT TPaeKTOPUIO ABMXKEHUS Ha NEpEMELLEHNE OTAEMbHBIX OCEN, KOHTPOIMPYET U KOMMEHCUPYET
OTK/IOHEHWE B ABMXXEHWUM NO3ULMOHEPOB, MOAAET CUrHAN CUHXPOHU3ALMM C UMY IbCHBIM S1a3€POM.

Ha kopnyce KOHTponnepa pacronoXeHbl pasbéMbl BXOAHbIX M BbIXOAHBLIX CUMHAMOB ANs MOAKIHOYEHUS BHELUHWX
YCTPOWCTB.

CepBoppaiieep uMotor iSC1-20A400V npuHUMaeT UHGOPMALMOHHBIM CUrHam yrnpaBnieHus oTAENbHOW OCbio C
KOHTpO/IIEPa M yCUnMBaeT ero [0 TpebyeMbiX XapaKTepUCTVK MO HaMPSDKEHMIO U TOKY. Takke C MOMOLLbIO Hero
“3MepsieTcs TOK, NpoTeKalowmnii B 06MOTKax ABuraTensi, v nepenaércst KOHTposniepy ABuxeHus. Kpome Toro, oH
obecrneunBaeT ranbBaHNYECKYO M30JISLIMIO CUrHaoB YNPaB/eHWs ABUraTeneM Ans 3nekTpobe30nacHoOCTU CUCTEMBI.

Ha kopnyce cepBoapaiiBepa pacrnonoXeHbl pa3beMbl BXOAHBIX 1 BbIXOAHbIX CUFHAOB A15 NOAK/IOUEHUS ABUraTeNs.
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Mecto uMotor iMC1-8 B cucrteme siazepHoi 06paboTku

MMNynbCHbIN nasep
C cucTeMoli (hoKyCUpOBKM

MHOFOKOOpDMHaTHaﬂ
cucrtema
NO3ULMOHNUPOBAHNA

CraHok s
[Ns NasepHon
pacKponku
LLkad ynpaBneHust CTaHKOM

KoHTponnep ynpaBnsieT TpaekTopusiMm
BCEX OCEN W JTa3EPOM B XKECTKOM
peasnibHOM BpeMeHy, ynpasnsieT

KnanaHaMm rasoBoro OX1aXxaeHus, CHHXPOHM3aLMS
AaTumkamm 6e3onacHocTH, C Na3epom g
oTcnexwusaeT (OKYCHOE paccTosiH1e. [cepBoapaiisep |_ §
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TouHocTb uMotor iIMC1-8 obecneunsaeT cepBoapansep g-
KauecTBo 06paboTku. CcepBoApaiBep a2
3
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WA apaviBep T " &
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MpumMmepbl noakntoueHmns uMotor iMC1-8 k ctaHkam

MaTvoceBol o6pabaTbiBatoLLMiA LEHTP NS U3rOTOB/IEHWS KpYNHOrabapuTHBIX MPOTOTUIOB, @ Takxke
06paboTkM KOMMO3UTHBLIX MaTepuasnos, NIacTUKOB:

@® >SHKkogep, Asvratenb
® [swvratenb
® CepBoppaiiBep

MsaTnoceBoi 06pabaTbiBaloLLMiA LEHTP Anst paboTbl C KPyNHOrabapUTHLIMU U3AENUSIMUA Ha BbICOKMX
peXvMax pesaHus:

@® DHKkopaep, Asvratenb
[ ] [BuvraTenb
® CepBoppaiiBep
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BapuaHTbl KOMNIekTayun uMotor

KoHTtponnep uMotor iMC1-4 (6a3oBas Bepcus)

’ﬁ | MoAnepxka A0 4 BHELHWUX CEpBOAPANBEPOB,
[0 4 WaroBbIX ABUraTenei, o 5 pexumos PSO.

—e. KonTponnep uMotor iMC1-8 (nonHas sepcus)

— W Moanepxka A0 11 cepBoapaliBEPOB,
%Gﬂ [10 8 WaroBbix gBuraTeneii, GALVO,
ey

kanubpoeka 1D n 2D, ao 5 pexwumos PSO.

—_— CepBoppaiiBep uMotor iSC1-20A400V
:éga-‘iw ¥ ||[|||||||I||||||||||l||| ’ MoaknioueHne K KoHTposiepy uMotor iMC1-8,
U, 10/20 A, 400 B

CxeMbl NOAK/IOUEHUs1 cepBoapaiiBepa

MakcuManbHoe KoNM4ecTBo CepBopaiBepos - 4 LWT. KoHTponnep

uMotor iMC1-4
(6a3oBas Bepcus)

BHewwHui o
cepBoapaliBep* L ) )
MakcyManbHOe KoMMYecTBO CepPBOAPANBEPOB - 8 LUT.
4 A
BHeluHwit cepBoapaiiBep* —_
— p— & . |
= = P MM“I““W“ : Cepeoppaiieep
§ L “ 1 uMotor iSC1-20A400V
¥ ||[|||||||I|||||||||WI|| © 10/20 A, 00 400 B
wr —a (0-3 wr.)**
o _x
- = KoHTponnep

| "W uMotor iMC1-8

(nonHas Bepcus)

* Hanpumep, Copley Accelnet AEP / ASP, Panasonic MINAS A-series, FUJI Alpha 5 Smart, Servotronix
CDHD v apyrvie cepBoapaiiBepbl C aHaforoBbIM BbIXOAOM YMPaB/IEHMsI MO CKOPOCTY.

*% KOMIMUYECTBO cepBoapaliBEpPOB MOXET 6biTb YBENMUEHO A0 5, HO aHHas KOMI/eKTauus 06CyxaaeTcs
MHAMBMAYATBHO. 5
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MporpamMmMHoe o6ecneueHne

MporpammHoe obecneyeHne no3BonsieT HacTpaunBaTb KOHTPOJINEP M yNPaBNsaTb ABMXKEHUEM NyTeM nepeaayn G-Koaos
W AONOMHUTENbHBIX KOMaHA. HekoTopble KOMaH/bl MOTYT BbIMONHATLCS aCMHXPOHHO. YNpaB/ieHne OCyLLeCTBASeTCs
no ceTu.

yCTpOIZCTBO nmeer OTKprTbII‘/'I NPOTOKON ynpaBneHUs. 3TO no3BOnsEeT YNpaBaATb KOHTPO/IEPOM U3 CTOPOHHEro
nporpaMMHoOro obecneyeHus.

uMotor MOXeT ynpaBnsTb CEpBOABWraTeNs MM W rajbBOCKaHepoM. ECTb nopaepxka MopTasibHbIX CUCTEM
1 yNpaBneHnsi UHCTPYMEHTaMK C CEPBOMPUBOAOM. BO3MOXHO acCMHXPOHHOE YMpaB/eHWE LaroBbIMK ABUraTensiMm
C MCMOMb30BaHWEM BHELWHMX ApanBepoB C MHTepdelicoM step-dir. B kayecTBe AaTuMka MO3WUMM MCMONb3YHOTCS
MHKpEMeHaT/bHbIE SHKOAEPbI.

MporpaMMHOe obecrnieyeHne [ANns YNpaBieHWsi CTAaHKOM MPELU3NOHHON JNla3epHON MUKpoo6paboTkn Ha 6aze
KOHTposinepa uMotor UMEET OTKPbITbIN MCXOAHBIN KOA. ITO NO3BOMSET aAanTMPOBaTh €ro A/ HyXXA NpoeKkTa.

OCHOBHble peanu3oBaHHble yHKLMK:

® [IBWXKEHMe OT TOYKM K Touke @ [lopTanbHblii peXxum ® bBe3onacHble 30Hbl
® OrpaHunyeHve yckopeHus ® AHanorosoe yrnpasneHue @ [loakioyeHne KOHLEBMKOB
MOLLHOCTbIO
® CKOOpAMHMPOBAHHOE [BMKEHNE ® YnpaeneHue WnuHaenem
® Kanubposka ocn
® CemucerMeHTHoe yckopeHune ® TexHonorus Position

® Ko MBIl SHK Synchronized Output (PSO)
@ bBbICTpbIV 3aXBaT NO3ULMM anpatyp OAep

@® BbICOKOCKOPOCTHasi perncrpaums ® Hactpoiika PID perynstopos

TexHonorus Position Synchronized Output

KoHTponnep obecneuvBaeT 6bICTpOe HEMpepbIBHOE ABWXXEHWE Mo 3D TpaeKkTopuM C NOAAEP>XaHUEM MOCTOSHHOM
CKOPOCTU BAOMb TPAEKTOpPWUM 3a CYET MaTeMaTU4eckUX asropuTMOB, YYWUTHIBAIOWMX KMHEMATUKY 3/1EMEHTOB
obpabaTbiBalolwero CTaHka M MOMOXKEHME BO BPEMEHM Kaxxaoro umnynbca obpabaTbiBatollero nasepa. [aHHas
TexHosnorus HasbiaeTcs Position Synchronized Output (PSO).

Bnarogapsi 3ToMy Npu CIOXHOKN TPAeKTOPUM ABVKEHUS PACCTOSIHWS MEXAY MMMYJIbCaMU Nla3epa He MEHSIOTCS, TaK Kak
3aBUCAT He OT BPEMEHM, a OT (haKTUUECKOW KOOpAUHATLI. Takoi TUN ynpaBieHUs MOBbIWAET NPOU3BOANTENBHOCTb
CUCTEM Ha NOPSAKY.

Time Domain
Pulsing

Spatial Domain
Pulsing
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TpaekTopHOe ynpasneHue

KoHTponnep noaaep>XvBaeT CTaHAaApTHblE G-KOMaHZb! ANs NepeMeLLeHnii Mo NpsMbIM 1 ayraM. MHTepnpeTaums
N UcnonHeHve G-KOMaHA OCYLLECTBNSIETCS C YYETOM OrpaHMYeHUn Ha MaKCVMMasbHYl CKOPOCTb, YCKOPEeHWe
1 pbIBOK (NPOM3BOAHas YCKOPEHMS MO BPEMEHM).

MNMoanepxnBaloTcs AOMONHUTENbHbIE M-KOMaHAbl AN YNpaBneHus Na3epHbIM MHCTPYMEHTOM, a Takxe BBOAA-
BbIBOZAA LMPPOBLIX M aHANOroBblX CUrHaNOB. TOYHOCTb MPMBS3KM BCMOMOraTeNbHbIX KOMaHA K TpaekTopuu
~1 MKC.

ACUHXpPOHHOE ynpasJieHue

HacTpoiika KOHTposifiepa OCYLIECTBASETCA C WUCMOJb30BaHUEM OTKPLITOTO CETEBOrO MPOTOKO/MA. B aToM e
NpOTOKONE MPEAYCMOTPEHBI KOMaHAbl, KOTOPbIE MO3BOMSIOT YNPaB/sTh /1a3epoM M APYrMM BCMOMOraTeNbHbIM
060pyA0BaHKEM NapanienbHO C ABUXKEHNEM U MOTHOCTbLIO HE3aBUCKMO OT HEro.

MpOTOKON MOMHOCTBIO OTKPLIT U MOXET WCMOMb30BaTbC AN YNPaBMEHUst KOHTPOJIEPOM M3 CTOPOHHMX
nporpamm. MpenocTaBnsoTCs MpUMepsbl ANst S3bIKoB MporpaMMmupoBanduns C u Python. Takxe ynpaBneHve
CTaHKOM BO3MO>XHO M3 NMPUIOXKEHWIA, HAMWCAHHbIX HAa APYTUX S3blKax MPOrpamMM1MpoBaHus. KpoMe Toro, uMeeTcst
OTNafoYHbIN BeG-UHTEpdENC, KOTOPLIA MO3BOMSIET BbI3bIBATb KOMAHAbl BPYYHYD W MOMy4aTb pesynbTaTt
X BbIMOSIHEHWS.

Hacrpoiika

NS HAaCTPOMKM KOHTYPOB YMNpPaBNeH!sl U OLIEHKM KauecTBa X paboTbl MPeayCMOTPEH BCTPOEHHBIN reHepaTop
LWABMOHHBIX TPAEKTOPUI.

MporpamMMHbIN ocumnnorpad No3BonsieT BU3yanu3MpoBaThb TeKyLUME NapamMeTpbl CTaHKa B peasibHOM BPeMEeHU.
MpeaycMoTpeHo oTobpaxeHue kak BpeMeHHbIX (X(t), y(t), ...), Tak v TpaekTopHbIX 3aBucumocTelt (Y(X)).

KomnnekT nporpaMMHoro o6ecneueHus Bk/to4aeT B cebs:

- WHTepnpeTaTop G-koAa C MHTEPMONSTOPOM;
- Beb-uHTepdeiic koHTponnepa;
- MporpaMMHbIN ocumnnnorpad.

MporpaMMHbIN ocumnnorpad

MOcaope 20 o o«

#E> Q=B

L N W S S
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€ C A Notsecure

uMotor

Ocu PSO

OnepalvoHHas cictema

Roswsertaun AP Scrpten

Ocb 1 (X)
Monoxerme 0
Cropocts 0

Cocrossme OTKNioNeHa
Neswii konyesux O
Mpaseii koHuesuk O
Craryc
Ouwwbka

Hakonnentas ownbka

€« G ANotsecure

uMotor

Ocn PSO

Ocb 2 (Y)
Monoxerme 0
Cropocrs 0

Cocrostme OTKniovera
Neswi konyesuk O
Mpastii konyesux O
Craryc
Oumbra

Haronnentan ownbka

O oo o=

172.16.132223:5000/pso

CrpykTypa 6noka PSO

172.16.132223:5000/axes

Be6-uHTepdeinc

Coctoanme Otkmiouera  Cocroande OTkiiosena  CocrosHie OTkmiodera

Neswii koHuesuk O Meswii kowuesux 0 flessii koruesk 0

Mpassii konuesux O Mpaswiii kowuesns 0 Mpaseii konyesnk 0

jine
Ocmn
Ocb 3 (2) Ocb 4 (U) Ocb 5 (V) Ocb 6 (W)
Monoxerme 0 Monoenme 0 Monowenme 48 Monoxenme
Cropocts 0 Cropocrs 0 Cropocts 0 Cropocrs

Cocrosmue OTkniodena
TNessii KoHueByK

Mpassi KoHuesHK

* w0 0

Bepcus cucTensi: 108 Bepcu npotumek: 2.0.7

Ocb 7 (A)
Monowenme 0
CropocTs E]

Coctostme OTkniosera
Neswii konyesnk O
Mpaseii konuesuk 0
Cratye
Ouwbka

owmbka

Ocb 8 (B)
Monoxenme 0
Cropocts 0

Cocrontme OTkniosera
Neswii konyesn O
Mpaseii Kowuesnk 0
Craryc
Ouwbka

ownbka

Cratyc Craryc Craryc Cratyc
Owmbka Owmbka Owwbka Oumbra
Wotor Oen PSO 108
HacTtpoiiku ocun #1
Paanoe
D o — -

Hacrpofika

HacTpoitku MV KOHTYPa ynpasneHs no NosuLiu

K [ —
[ 00000

Ka i

Kt [T —

Toeyui wirerpan

i —
Orpawssnwe suxona G500

Perynatop nosuun

Ta_ema arve_cme) >

HacTpoiiku aHkoaepa

PSO

OorHoe OTKIONEHHE CATHANA

. EE—
\

Avanoroeu esi0a PSO

[N
1

Okomwoe OTKTIOueHWE CHrKANa

o oo oo

o oo e

* @ O 0

Bepcus cicTemsi: 108 Bepcua npowmek: 2.0.7
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<« G ANotscare 172.16.132223:5000/pso * @ 9 0

OB6uwme HacTpoiikn

Pexum paboTsl reHepatopa Omeniouen v ﬂ

WipiHa manyrsca, cex Te08 Nosrossssti imian

Yactora, 'y 3906250 s fopaurers
PaccronHie Mexay WMnynscam (o mrsomman o et e e
=3 == ==

noeroswsammnoroee | [ [ e e e e

HacTpoiika 0KoHHOro pexuma

OkHo 1

Howep otcnexueaenmoii ocu [1v]
BepxHuii NOpor BKMOYeH )
BepxHuii nopor (noauuns) [0
HiokHwit nopor exmioen ()
Huwkreit nopor (nosuuus) [0

OkHo 2

Homep oTcriexvsaemot ocu [2 v
Bepxsuit nopor skniosen L)

BepxHuit nopor (no3uumna) 0
HuokHi nopor ekmioven ()
Hunkwedt nopor (nosuuns) [0

OkHo 3

Howmep orcriexveaemoii ocu [Tv]
BepxHuii nopor eknioen )

Bepxuui nopor (no3uuua) 0

HIGKHWA OpOT BKMIOYeH
HupkHedt nopor (noauyws) 0

MporpamMMHoe obecrieyeHmne No3BosIseT:

- NepenaBaTb B KOHTPOJIEP NOTOK TPAEKTOPHbIX KOMaHA;
- MonyyaTb U3 KOHTpOsIEpa NOTOK TeneMeTpum (hakTUUeCKme NO3ULMM, CKOPOCTM, TOKWU, HAMPSXKEHWS...);
- YNpaBnsTb pasnnyHbIMU hyHKLMSIMM YCTPOICTBA My TEM BbINOTHEHMS aCUHXPOHDBIX KOMaHZ Mo CETH
(13 CTOPOHHMX NPUNOXKEHWUIA U BPYUHYIO Yepes Be6-uHTepdeiic);
- 3arpy>xaTb B KOHTPO/IEP M YNPaB/SATb BbINOSHEHWMEM MO/b30BATENbCKUX NMPOrpPaMM (CKpUMTOB).

Cnucok nogaepxuBaeMbix komaHa uMotor

G-KOMaHAbl

¢ GO - 6bICTPOE ABMXKEHME MO NPSIMOW, BO3MOXHbIE MapaMeTpbi:

o X#, Y#, Z#, U#, W#, V# - KoOpAMHaTbl KOHEYHOW TOUYKM A/t COOTBETCTBYHIOLLMX OCEN B MM,
€C/n BbIbpaH peXxxuM abcontoTHBIX koopanHaT (G90); cMelleHne ANisi COOTBETCTBYIOLLMX OCEN B MM,
ecnu BblbpaH peXxuM OTHOCUTENbHbIX koopanHaT (G91).

o F# - 3apaHve Moayns CKOpoOCTv B MM/CeK.

¢ G1 - paBHOMEPHOE ABMXKEHWE MO NMPSIMOIA, BO3MOXXHbIE MapameTpbl:

o X# ,Y# ,Z2# ,U# , W# , V# - KoOpaMHaTbl KOHEYHON TOUKM 151 COOTBETCTBYIOLMX OCEN B MM,
€CNn BbIbpaH peXxxnM abcontoTHbIX koopanHaT (G90); cMelleHne ans COOTBETCTBYIOLMX OCEN B MM,
€CNn BblbpaH peXxunM OTHOCUTENbHbIX koopanHaTt (G91).

> F# - 3afaHne Moayns CKOpOCTU B MM/CeK.
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* G2 - paBHOMEPHOE AABWXEHWE MO Ayre Mo YacoBoW CTpesnke. MapameTpsbl:
o X# , Y# - koopAMHaTbl KOHEYHOM TOYKM B MM, €C/IN BbIBpaH peXxnM abcontoTHbIX koopanHaT (G90);
CMeLLeHMe KOHEYHOW TOYKM B MM, eCnv BbIGpaH pexuM OTHOCUTENbHBIX KoopanHaT (G91).
o I# , J# - cMelLeHWe LeHTpa Ayru OTHOCUTENBHO TeKyLLel TOUKU (HauyanbHOM TOUKU ABUXKEHMS).
> F# - 3afaHne Moayns CKOpOCTV B MM/CeK.
¢ G3 - paBHOMepHOE ABWXXEHWE MO Ayre NPOTVB YacoBOMN CTpenku. MapameTpbi:
o X# , Y# - koopAMHaTbl KOHEYHOM TOYKM B MM, €C/IM BbIBpaH peXxmnM abcontoTHbIX koopanHaT (G90);
CMeLLeHMe KOHEYHOW TOYKM B MM, €C/M BbIGpaH PeXmM OTHOCUTENbHBLIX KoopanHaT (G91).
o I# , J# - CMelleHMe LeHTpa AyrM OTHOCUTENBHO TEKYLLEN TOUKU (HauyanbHON TOUKW ABUXKEHMS).
o F# - 3afaHne Moayns CKOpOCTY B MM/CekK.
¢ G4 - naysa B TekyLleil no3mumnu. MapameTpsbl:
o P# - BpeMsa nay3bl B MC.
* G90 - BbIGOp abCONOTHON CUCTEMBI KOOPAWHAT.
e G91 - BbIGOP OTHOCMTENLHOM CUCTEMBI KOOPAMHAT.
e G92 - 3azaHVe TeKyLLeln no3numm:
o X# ,Y# ,Z# ,U# , W# , V# - xoopaAMHaTbl TOYKW A/ COOTBETCTBYIOLUMX OCEM B MM, aKTyaslbHO TOMIbKO
ecnu BblbpaH peXxxnM abcontoTHbIX koopamHaT (G90).

M-KOMaHAb!

e M62 - BxoyeHne umdpoBoro Bbixoga. MapameTpbl:

o P# - BMecTO # ykasaTb HOMep UmdpoBoro Beixoaa B hopmaTte: nepsas Undpa HoMep Moayssi, Ha KOTOPOM
HaxoamTcs TpebyeMblii BbIXOA, cneaytowme Ase Lmdpsl HoMep Bbixoaa. HomMep Moaynst MOXeT 6biTb 1-4,
HOMep BbIXoAa Ha moayne 1-16. Hanpumep, 4Tobbl BbIkNOUMTL 11 BbIXOA Ha 2 MoAyne, Hafo
ykasaTtb: M62 P211.

e M63 - Bbik/ItoYeHNe umdpoBoro Bbixoaa. MapameTpbl:

o P# - BMecTO # yka3aTb HOMep LM@POBOro BbIxoAa B hopMaTe: nepeas Umdpa - HOMep MOAyns, Ha KOTOPOM
HaxoamTcs TpebyeMblii BbIXOA, creaytowme e umdpbl - HOMep Bbixoaa. HomMep Moayns MOXeT 6biTb 1-4,
HOMep BbIxoaa Ha moayne 1-16. Hanpumep, 4Tobbl BbikniouMTb 11 BbIXOA Ha 2 Moayne, Hajo
ykasaTtb: M63 P211.

e M67 - ycTaHOBKa YPOBHS1 aHanorosoro Bbixoaa. MapameTpsbi:

> P# - BMecTO # yka3aTb HOMep BbIXOAd, MOXET 6biTb 1 nnm 2.

o E# - BMecTO # yKasaTb YpOBEHb aHafioroBoro curHana B BonbTax, ot -10 go +10 B.
¢ M100 - Bbi6op pexxuma PSO (PSOMode). MapameTpsbi:

o P# - BMecTO # ykasaTb ofHa umdpa, CooTBETCTBYIOWAs pexxumy (0-3).
e M101 - Bbi6op anutenbHocTv nMnynbca PSO (PSOPulseWidth). MapameTpbi:

> P# - BMecTO # ykasaTb Y/C/0, COOTBETCTBYIOLLEE XKENAaeMon ANNTENbHOCTU B CEKYHARAX.
¢ M102 - Bbi6op yacToTbl cnegoBaHus umnynbcoB PSO (PSOFrequency). MapameTpbl:

> P# - BMecTo # yka3aTb YMC/I0, COOTBETCTBYIOLLEE XETAEMON YacToTe C/ieJloBaHUsS UMMY/bCOB B L.
e M103 - Bbibop paccTosiHusa Mexay umnynbcamu PSO (PSOPulseDistance). MapameTpsbi:

o P# - BMecTO # yKasaTb YMCNO, COOTBETCTBYIOLLEE XENAEMOMY PacCTOSHUIO MeXAY UMMyNbCaMu B MM.
e M104 P# - akTMBaUmMs OKOHHbIX pexxumoB PSO (PSOGateEnable). MapameTpsi:

> P# - BMecTO # ykasaTb 4MC/0, NepBble 6 BUT KOTOPOro NpeacTaBAsoT cobol hnaru CoCTosHUS
COOTBETCTBYIOLLMX OKOH.

e M105 - ycrtaHoBKa rpaHuL, okoH paboTbl PSO ans ogHoro okHa. MapameTpbl:

o P# - BMecTO # yKasaTb 4MCIO, SBNAOLEECS HOMEPOM OKHa (3A4EeCh BaXHO, YTO 3TO HE HOMEp OCU
(msmnyeckom, Ho UMEHHO HOMep okHa PSO), MoxeT 6bITb 1-3.

> Q# - BMecTo # yKasaTb YMCIIO, PaBHOE BEpPXHEN rpaHuLie OKHa B MM.

o L# - BMECTO # yKa3aTb YMCIIO, PAaBHOE HWDKHEW MPaHMLIE OKHA B MM.
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uMotoriMC1-8

CpaBHeHMe KoHTposuiepa uMotor iMC1-8
¢ koHTposuiepoM ACS SPiiPlusC

[insi cpaBHEHUs NokasaTesneil KOHTPoNNepoB 6bii NpoBeAeH SKCNEPUMEHT, B KOTOPOM UCMO/Ib30BaIMCh KOHTPOEPbI
uMotor iMC1-8 u ACS SPiiPlusC, cepsoapaiiBepbl Accelnet ASP-055-18 n UDMIc coOTBETCTBEHHO, a Takxe NozABUXKa
Standa 8MTL1301-170-LEn1-200.

B nporpaMMHoe obecrnieyeHvie Kaxxaoro KOHTpOssiepa 3arpy>anuncb Koabl TPAaekTOpUM M3 TOYKM B TOUKY Ha
OAMHAKOBOE PacCTOSIHWE C OAMHAKOBOW MaKCUMasibHOW CKOPOCTbIO, YCKOPEHWEM U PbIBKOM. Kaxabli KOHTponnep
NpoBepsiNcs Ha ObICTPOil M MEANEHHOW CKOPOCTW. TPaeKTOpWMM 3amnuCbiBanuCb C MOMOLUBI MPOrpaMMHbIX
ocumniorpacoB B COOTBETCTBYIOLLEM NPOrPaMMHOM 06eCneYeHnn, BbIrpy>Kanuchb A1t AaNbHENLIEN MaTEMATUYECKOI
06paboTkmn 1 HarNsaHOro oTobpaxkeHus B Buae rpadukos.

1. MeaneHHas TpaekTopusi
MapameTpebl:

LUar no3uummn: 20 MM

CkopocTb (Makc): 20 MM/cek
YckopeHue (Makc): 2000 Mm/cek’
PbiBok: 10000 MM/cek’

Ipachvkm TpaneLymm no ckopocTu:

—— PelbepencHan cKopocTs —— Oww6Ka no3mumw uMotor
200 r \ — OwnbKa nosuuAn ACS

CKOpoCTS, MM/C

-3

00 02 04 06 o8 10 12 14 16
Bpeus, ¢

—— Owwmbkmn nosmummn ACS —— Owwmbkn nosmumm uMotor ——— 3afaHHas ckopocTb

uMotor / ACS

Y4acTok TpaekTopumn MakcumanbHas CpepHss CpenHekBagpaTU4Hoe
owmbka no3mumm owmbka no3mumnm OTK/IOHEeHne
(MKkM) (MKkM) (MkM)
YyacTok pasroHa 2.8/1.4 0.65/0.59 0.58/0.40
YYacToK ABVKEHUSI
€ NOCTOSHHOI CKOPOCTBIO 1.8/1.6 0.39/0.20 0.30/0.18
YyacTok 3ameanieHuns 2.0/3.0 0.48/0.79 0.40/0.57
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uMotoriMC1-8

2. bbicTpasi TpaekTopusi
MapameTpbl:

LUar no3uuun: 100 mm

CkopocTb (Makc): 300 Mm/cek
YckopeHue (Makc): 3000 Mm/cek’
PbiBOK: 50000 MM/cek’

pachmkm Tpanewumm no CKopocTu:

—— PelbepencHan cKopocTs —— Oww6Ka no3mumw uMotor
— Owm6Ka nosuum ACS

300

CKopoCTS, MM/C

OwnBKa noLw, MKk

0

0o 02 04 06 o8 10 12
Bpeus, ¢

—— Owwmbkmn nosmummn ACS —— Owwmbkn nosmummn uMotor ——— 3aflaHHas CKOpPOCTb

uMotor / ACS

Y4acTok TpaeKTropumn MakcumanbHas CpepnHsas CpenHekBagpaTUyHoe
ownbka nosmumumn ownbka nosmumumn OTKJIOHEeHue
(MkM) (MKM) (MkM)
YyacTok pasroHa 4.2/5.4 0.93/3.29 0.70/1.73
YyacTok ABMXeHUs
C MOCTORHHOI CKOPOCTBIO 2.0/4.8 0.48/0.49 0.30/0.81
YyacTok 3amMeaneHuns 2.8/6.6 0.85/4.31 0.55/1.37

MonyyeHHble AaHHbIE NOKa3bIBalOT:

1) MNMopsiaoK TOYHOCTY NP OAMHAKOBO 3aaHHON TpaekTopun y ACS 1 uMotor coBnagaeT, a B abCoMOTHbIX 3HAYEHMSIX
TOYHOCTb UMotOr BblLLE U AaXke Ha BbICTPON TPAEKTOPUM HE MPEBLILLAET MIaHKy B 5 MKM.

2) Ha y4acTke ABUXEHUS C MOCTOSIHHOM CKOPOCTBIO MOXHO OTMETUTb, YTO 06€ CUCTEMBI B CPEAHEM KOMebNOTCS BOKPYT
3aflaHHOV TPAEKTOPUM, HE MMEest TOCTOSIHHOTO U/ HaKanIMBaeMOro ONEPEXEHUS UM OTCTaBaHWSI.

3) Ecnu xe paccmMaTprBaTh OTAEMBHO yHaCTKM NPodusis CKOPOCTU, TO MOXXHO OTMETUTb, YTO Ha YYaCTKax YCKOPEHUS 1
3aMeaneHus uMotor BblAEPXKMBAET TPAEKTOPUM B abBCOMIOTHBLIX 3HAUEHUSIX TyyLle, YTO 0CO6EHHO BMAHO Ha npodune
6bICTPON TPAEKTOPUU.

12



uMotoriMC1-8

FabapuTHblie pa3Mepbl U OCHOBHbIE 3JIEMEHTbI

KoHTponnep iMC1-8

0Bwud Bud

Pasvem WF-2R,

I

Wndukamop cocmosHus Bkn/Beikn dna noda+u onopHozo
nodkniyeHus cepbodpadbepa HANpAXEHUA
Pa3vemsl PBS ¢ wazam 254, Paswemsl PLS ¢ wazom 25k,
Bud chepxy Mhdukamop owudku g3 cloky 0 BbIX03HbIX CUZHANOD 3n5 BX0BHbIX CUZHNOD
cepbodpaubepa
EJ 1 L J
Anslog 0 | GALVO
B oE=o \ R o
A A
B
Pa3vem DRB-09M, Moduynb Pasvemsl MF-4MRA,  Pa3bem DRB-25FB,
ans nodkninyeHus uugpabozo ans nodkninyeHus ans nodkninyerus

damyuka nobepxHocmu  Bbodo-beibod wazabeix buzamenet  2anbBockaqepa

Bud cnepedu

Pasvemsl DB-26,
ans nodknioyeHus
cepbodpaubepob

External Servodrivers

Pasvem DRB-09FB, Pasbem USB Type-B,
ns Nodknio4eHus nasepa N5 MOHUMOPUHZA COCMOSHUS

cucmemsl U docmyna K KoHCanu
Bud candu Y

‘ HBukamop numaxus

Pasbem numaxus +24 B

LS — | ] — 13— 111 — V1]

Pa3vem BHewrezo
numa+us cepbonpubodod
om +5 do +24 B

n”’n "g 3
AR i

Paawvemsl dns nodknioyeHust Pasver DG142R-508-03P Pasver RJ-L5, B ynpabnerus
nnamy cunobozo dpadbepa N5 NOGKNDYEHUS NUMAHUS cucmemou Yepes cems Ethernet
20nbbockasepa
Cnom @ns kapmel namsmu microSD ¢ 08pasoM cucmemsl
Pa3vem DG162R-5.08-02P | Mndukamop owudku
cuzHana abapulHozo ocmaxoba

Knonka cBpoca cucmemsl b cnyyce cdos

13



uMotoriMC1-8

HasHaueHne KOHTAKTOB KOHTpoJsuiepa iMC1-8

[lns NoAKOYEHNs CepBOAPaNBEPOB MCMOSb3yeTCsl pasbeM DB-26 Tuna «Mama».

90 O OO OO0 OO0 O01

‘@' 1800000000010

260 O O O O O 0 019/ W&
1 | DAC_VOUT_A_P 10 | He ncnonbayetcs 19 | He ucnonb3yetcs
2 | DAC_VOUT_A_N 11 | SERVO_ENC_BiSS_DAT_N 20 | GNDI
3 | SERVO_ENC_A_P 12 | SERVO_ENC_BiSS_DAT_P 21 | GNDI
4 | SERVO_ENC_A_N 13 | SERVO_ENC_BiSS_CLK_N 22 | SERVO_ALARM
5 | SERVO_ENC_B_N 14 | SERVO_ENC_BiSS_CLK_P 23 | SERVO_Brake
6 | SERVO_ENC_B_P 15 | GND 24 | SERVO_Enable
7 | SERVO_ENC_Z_P 16 | GND 25 | +V_SERVO_PSO
8 | SERVO_ENC_Z_N 17 | SERVO_ZERO 26 | +V_SERVO_PSO
9 | SERVO_SWR 18 | SERVO_SWL

[Ins NoaKntoYeHns faTymka noBepxHOCTM Mcnonb3yeTcs pasbeM DRB-09M Tuna «nana».
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ﬂ
|
B
N
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B

v

e

1 [ GND 6 | DAC3_VOUT_A
2 | GND 7 | DAC3_VOUT_B
3 [ GND 8 | ADC_IN1_10V
4 | GND 9 | ADC_INO_10V
5 | GND

Enable

STEP

DIR

DlWIN| =

GND




uMotoriMC1-8

Moaynb LMdpoBoro BBoAa-BbIBOAA:

[ins nogayuv OnopHOro HanpskeHust ucnonb3yercs pasbem WF-2R.

T

1 2

[Ins BbIXOAHbIX CUrHANOB UCMOMb3YOTCA pa3beMbl PBS ¢ warom 2.54.

10 11 12

NREEEN
==
innmuEE|

N
ENE
i

1]
ERENE
i

10 11 12 13 14 15 16
[ins BXOAHbIX CUrHANOB UCMONbL3YIOTCS pasbeMbl PBS ¢ warom 2.54.

i 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
N I I O O
8 8 8 8 8B B B B 8 B B B B B @8
§ N A s O s N N, s s ¢
et
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

[ns noaknoYeHns nasepa ucnonbyetcs pasbeM DRB-09FB Tuna «Mama».
PSO_ONOFF_B
DAC3_VOUT_C

N 5000001 N

He ncnonbsyetcs

+5V_SERVO_PSO

GND

He ncnonb3yetcs

He ncnonbayetcs

VW O |IN|laa|lu|D|[W[IN|~

+5V_SERVO_PSO

GND

-GND

-ouT

-GND

-IN
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uMotoriMC1-8

[insi NoAKnoYeHns ranbBockaHepa ncnosnb3yeTcs pasbeM DRB-25FB Tvna «mama».

13000000000000O0 1 '/©\'
~ \25 O0O000000000014 N\

1 | GALVO_CLOCK_N 10 | +15V_GALVO 18 | GALVO_CHAN3_P
2 | GALVO_SYNC_N 11 [ GND 19 | GALVO_STAT_P

3 | GALVO_CHAN1_N 12 | -15V_GALVO 20 | He ucnonb3yetcst
4 | GALVO_CHAN2_N 13 | -15V_GALVO 21 | He ucnonb3yetcs
5 | GALVO_CHAN3_N 14 | GALVO_CLOCK_P 22 | +15V_GALVO

6 | GALVO_STAT_N 15 | GALVO_SYNC_P 23 | GND

7 | He ncnonb3yetcs 16 | GALVO_CHAN1_P 24 | GND

8 | He ucnonb3yetcs 17 | GALVO_CHAN2_P 25 | -15V_GALVO

9 | +15V_GALVO

[ns nuTaHnsa ranbBoCKaHepa ucnonb3yeTcs pasbeM DG142R-5.08-03P.

oL T
| 2 | GND

1 2

w —

[Ins NOAKIOYEHNS KHOMKU aBapUMHOM OCTaHOBKM UCMOMb3yeTcs pasbeM DG142R-5.08-02P.
1]+
2 -
1 2
[ina noakntoyeHns nutanua 12 B ucnonbdyetcs pasbeM DG142R-5.08-02P.
1

[ins noakntoyeHns nutanus 5 B ncnonb3syerca pasbem DG142R-5.08-02P.

@@ -+

~ 1
N Ll
C
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uMotoriMC1-8

CTpYKTypHble CXeMbl NOAKJIIOYEHUS YCTPONCTB

Moaynb ANCKPETHOro BBOAA/BbIBOAA

external reference supply

524V
uMotor
R
- GND
;l Hours % ouT_1
_ R GND
*our 2 >k ouT 2
_ R GND
¥ our 16 2% oUT 16
OUTPUT
= GND

uMotor

“
4

IN_1l K.
. O
5-24V 2,4k R *
I 2%k
IN ZI R
o IN_
+-|:O/5-24v 2,4k R 1
A
I 2%k
.
o IN 16 R
]
504y 2,4k R s
I 2%k
1

GND

Konnyectso Moaysnei 3aBuUCHT OT BbIBpaHHON KOMMIEKTALIMM 1 MOXET BbiTb OT 1 A0 4.
[ns KaXxaoro Moayns BO3MOXHO NMOAK/OYEHNE UHAMBUAYANBHOMO NMUTaHUS.

KHonka 3KCTpeHHOVI OCTaHOBKMK

Nazep

GND @

uMotor
Emergency Stop
5-24V, 1kHz
uMotor
— 5MHz, 5V
[ov, 10V]
PSO Analog out
GND

EE—

CCW laser,
pulse laser,

INPUT

17



uMotoriMC1-8

lanbLBoCKaHep

uMotor

Galvo

XY2-100-E

BEEEE

/A\ GALVO_CHAN1_P

GALVO_CHAN1_N

GALVO_CHAN2_P

GALVO_CHAN2_N

GALVO_CHAN3_P

GALVO_CHAN3_N

GALVO_CLOCK_P

GALVO_CLOCK_N

GALVO_STAT_P

GALVO_STAT_N

+15V_GALVO

\YI -15V_GALVO

GND

XY(2)
Galvo

[laTunk NoBepxXHOCTU

uMotor oD S
< [0V, 10V] urface tracking,
Analog IO General purpose Al

General purpose AO

LLlaroBbii ABUraTens

18

[0V, 10V] -
uMotor
ENABLE ENABLE
STEP STEP
DIR DIR 5V TTL
GND GND

Stepper motor
controller



uMotoriMC1-8

Mogaynb AUCKPETHOrO BBOAA/BbIBOAA

external reference supply

5-24V
uMotor
R GND
Y
‘| HOUT_1 24K OUT 1
R GND
3 2,4k
‘| nOUT 2 7/ 0ouUT_2
—
R GND
2,4k
H’ﬂ hOUT_16 OUT_16
—
OUTPUT
= GND

uMotor

IN_1l R
N O
5-24V 2,4k R 4
I 2%k
N 21 R
o IN_
+-|:O/5-24v 2,4k R J
I 2k
IN_16 R
4 O LT
5-24V 2,4k R )
2k
T

Konunuectso Mo.qyneﬁ 3aBUCUT OT Bbl6paHHOﬁ KoMneKTaumm n MoXxet 6biTb 0T 1 o 4.
[ns kaxgoro MoAyns BO3MOXHO MOAK/IOYEHNE UHAUBUAYANTbHOMO MUTaHKS.

KHorika 3KCTpeHHOVI OCTaHOBKMK

uMotor

Emergency Stop
5-24V, 1kHz

GND @

E—
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