uMotor iMC1-8

Cuctema uMotor, MO paspaboTaHbl U MPouU3BOAATCS B Poceniickon ®egepaLmm

XapaKTepucTtukm

KonnuecTtBo oceii ynpasnenusi: 1 - 3
KonuyecTtBo ocei cepBoapaiiBepos: 1 - 8

KonnyectsBo 3HKOAEPOB: 1-8, 3aBUCUT OT KONMYECTBa
cepBogapaiiBepoB

KonnyectBo noaaep>XvMBaeMbIx KOHTPOIEPOB LUArOBbIX
[ABuraTenen c ynpaenexmem no STEP/DIR: 1 -8

YacroTa cuHxpoHmusauum (PSO): 5 My
YacToTa KoHTypa perynauuu: ao 20 kl'y

CoBMECTUMOCTb C /II06bIMU MO3ULMOHEPAMMN HA OCHOBE
BLDC-moTOpa

Tok (NocTosiHHbIN/MNKOBLIN): Ao 10/20 A
MakcumanbHoe ynpaensiowee HanpspkeHue: 400 B

MakcumanbHas Yyactota 06paboTkv MMMybCOB AaTuMKa
nonoxexus: 50 My

Moapepxkka 1D n 2D kanvbpoBKkK ranbBoOCKaHepa
Mopaepxka 3D n 5D nHTepnonsauum
Moanepxka nopTanbHbIX CUCTEM: [0 2 WTYK

Mopnepxxka kBagpaTypHoro n SSI/BISS aaTunkos
NMOMNOXEHMS!

DIO Bxofbl/BbIXoAbl: A0 64/64

TOYHOCTb yAepXaHua no3uumm: 3 oTCYETa AaTyumnka
MNonoXeHns

Moapepxkka OC: Linux, Windows

Hanuuve nporpaMMHoro obecneyeHus ¢ OTKpPbITbIM KOAOM

uMotor - cuctema ynpaBneHusi ABUXKEHWEM Ha
OCHOBE KOHTpOJIIEpPa CBA3HOMO MHOrOOCEBOrO
[BWKEHUS ANs CNeLmanbHOro TEXHOMOrMYecko-
ro obopynoBaHUs MPELM3MOHHON Jfla3epHoii
MWKPOO6paboTky MaTepuanos.

CucteMa NpeAHasHayeHa ans:

- Na3epHoN MMKpPoob6paboTky;

- Nla3epHoVi pesku;

- NNa3epHON rPaBMPOBKK;

- CBapKv MeTanna;

- 06paboTKM, PE3KN KPEMHUEBLIX MOAJSIONKEK;
- pe3ePOBKU PasINYHbIX MaTEPUASIOB.

KouTtponnep uMotor iMC1-8 He «npuBs3aH»
K obopyaoBaHWio onpeaeneHHOro Npoun3BoaAu-
Tens, nossonser paboTaTb C LWMPOKUM
CMeKTPOM CepBOAPaBEPOB ¥ NPUBOAOB Ha Hase
LLAroBbIX ABUraTeneu.

[\I'LIVICD-MI'V
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OnucaHue cucTeMbl yripasaeHust ABvmkeHueM uMotor

Cuctema ynpasneHus aemxkeHneM uMotor coctouT u3 koHTponnepa uMotor iMC1-8 1 noak/toYaeMbix K HeMy
cepsogpaliBepoB uMotor iISC1-20A400V. Bcero cepsogparisepos uMotor iSC1-20A400V B MHOFOOCEBOM
KOHTposnepe MoXeT 6biTb 0T 0 40 3 WTYK. [1715 X COEAMHEHWS UCTMONb3YHOTCS MEXMIATHbIE Pa3beMbl.

KoHTponnep uMotor iMC1-8 CepBogparisep uMotor iSC1-20A400V
(ot 0 po 3 wr.)

KoHTponnep uMotor iMC1-8 fBikeHus BbINOMHSET yHKLMM NpUEMa TPAeKTOPUM M YNPaBASIIOLLMX KOMaHZA No
cetn Ethernet, packnaablBaeT TpaekTOpUIO ABWKEHUS HA MepeMeLleHne OTAESbHbIX OCeii, KOHTPOSMPYeT U
KOMMEHCUPYET OTK/IOHEHME B ABWKEHUM MO3ULIMOHEPOB, MOAAET CUrHam CUHXPOHM3ALMU C UMMYSbCHBIM
nasepom.

Ha kopnyce KOHTponnepa pacrnonoXeHbl pa3beMbl BXOAHbIX W BbIXOAHbIX CUrHAN0B ANst NOAKIIOYEHUS BHELIHUX
YCTPOMCTB.

CepBoppaiisep uMotor iSC1-20A400V npyHUMaeT MHPOPMALIMOHHBIN CUrHaN ynpaBieHust OTAENbHON OCbio C
KOHTpO/IEpa 1 ycunmeaeT ero A0 TpebyeMbiX XapaKTEPUCTUK MO HAaNPSXKEHWIO U TOKY. Takke C MOMOLLbIO HEero
“3MepsieTcs TOK, NpoTeKaloLwuii B 06MOTKax ABUraTensi, 1 nepeaaércs KOHTPonnepy ABnxeHns. Kpome Toro, oH
obecrneunBaeT ranbBaHWYECKYIO M30MSLMIO CUrHanoB YMpaBleHus [BuUraTeneM Ans 3nekTpobe3onacHoCTu
CUCTEMbI.

Ha kopnyce cepBoapaliBepa pacrnosioxeHbl pa3béMbl BXOAHbIX M BbIXOAHbIX CUFHANOB A1 MOAKIOYEHUS
apuvraTens.
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MecTo uMotor iMC1-8 B cucteme nasepHoii 06paboTku

VIMNynbCHbIV nasep
C cUcTeMolt (hoKyCUpOBKM

MHOFOKOOpD,VIHaTHaSl
cncrtema
NO3ULMOHNUPOBAHNA

CraHok 2
[Ns NasepHon
PacKpoWiKku
LLkad ynpaBneHust CTaHKOM

KoHTponnep ynpaBnsieT TpaekTopusiMm
BCEX OCEN W JTA3EPOM B XKECTKOM
peasnibHOM BpeMeHy, ynpassnsieT

KnanaHaMu rasoBoro OX/1aXaeHus, CHHXPOHM3aLMS
[faTumkamn 6esonacHocTy, C nasepom @
o

oTCnexwvBaeT GoKyCHOe pacCTosiHUe. =

¢oky p cepBonpaMBepl—_ E‘:o:
. Bn 2 =
TouHocTb uMotor iIMC1-8 obecrneunBaeT cepBoapanBep =5
o
KauecTBo 06paboTku. CcepBoapariBep a2
8
LU/ npaiisep —————> 3 g
= - » Pl
@© LUA npaiisep uMotor [T 32
- Mc18 [T y g
LA apavisep —————» — &

DIO/AIO
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Mpumepsbl nogkntroueHns uMotor iMC1-8 k ctaHkam

MsaToceBol obpabaTbiBatoLLmMii LEHTP [N U3rOTOB/IEHWS KPYNHOrabapUTHBIX MPOTOTMIMOB, @ Takxke
06paboTkM KOMMNO3UTHLIX MaTepuanos, NIACTUKOB:

@® >SHKopaep, Asvratenb
® [svratenb
@® CepBopapaiiBep

MsTMoceBoi 06pabaTbiBaloLWMI LIEHTP ANt paboTbl C KpynHOrabapuTHLIMY M3AENNSIMUA Ha BbICOKMX
pexuMax pesaHus:

@® DHKoAep, ABuraTenb
[ ) [BuraTenb
@® CepBoppaiiBep
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BapuaHTbl KOMM1IekTayuu uMotor

KoHtponnep uMotor iMC1-4 (6a3oBas Bepcus)

Moanepxka A0 4 BHELWHUX CepBOAPaliBEPOB,
[10 4 WaroBbIX ABUraTeneii, 1o 5 pexumos PSO.

—ren Kontponnep uMotor iMC1-8 (nonHas Bepcus)

Moapepxka Ao 11 cepBoapaiiBepoB,
no 8 warosbix asuratenen, GALVO,
kanubposka 1D u 2D, oo 5 pexumos PSO.

- CepBogpaiiBep uMotor iSC1-20A400V
: ’-;‘____ - — - MoakntoyeHre Kk koHTposnnepy uMotor iMC1-8,
i 10/20 A, 400 B

CxeMbl NOAK/IOUEHUs1 cepBoapaiiBepa

MaKcnManbHoe KONMYeCcTBO CepBoapaiiBepos - 4 LWT. KoHTponnep
- uMotor iMC1-4
(6a3zoBas Bepcus)
BHeLuHwit B
cepBozpaiBep*
MakcuManbHoe KONMMYeCTBO CepBOAPaNiBEPOB - 8 LUT.
14 B
BHeluHWit cepBoapaliBep* —_
-1
T — Cepsoppalisep
- : : : : uMotor iSC1-20A400V
10/20 A, po 400 B
(0-3 wr.)**
KonTponnep
uMotor iMC1-8

(nonHas Bepcus)

* Hanpumep, Copley Accelnet AEP / ASP, Panasonic MINAS A-series, FUJI Alpha 5 Smart, Servotronix
CDHD v ppyrvie cepBoapaiBepbl C aHa/IoroBbiM BbIXOAOM YNpaBieHUs MO CKOPOCT.

*% KOIMYECTBO CepBoapaiiBEPOB MOXET BbITb YBENMUEHO A0 5, HO aHHas KOMI/IeKTauus 06CyXaaeTcs
MHAUBUAYATBHO. 5
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MporpamMmMHoe o6ecneueHne

MporpammHoe obecrneyeHve no3BonsietT HacTpauBaTb KOHTPOMNEP W YNpaBidaATb ABMXXEHUEM NYTEM nepefaymn
G-KOAOB U [OMNOMHUTENbHBIX KOMaHA. HekoTopble KOMaHAbl MOMyT BbIMOSHATLCS aCMHXPOHHO. YnpasneHue
OCyLLECTBNIAETCA MO CETU.

yCTpOIZCTBO nmeet OTKprTbIﬁ NPOTOKON YynpaBneHus. 3T0 no3sonser YNpaBaATb KOHTPOI1IEPOM U3 CTOPOHHEIO
nporpaMMHoOro obecneyeHus.

uMotor MOXeT ynpaBnsTb CEpBOABUraTENsSMW W ranbBOCKaHepoM. ECTb noagepxkka MopTanbHbIX CUCTEM
1 yNpaB/ieHnsi UHCTPYMEHTaMM C CEPBONPUBOAOM. BO3MOXKHO aCMHXPOHHOE yrpaBleHUe WaroBbIMY BUraTENSIMU
C WCMONb30BaHNEM BHELLHWX ApaliBEPOB C UHTepdelcom step-dir. B kauecTBe AaTuvKa No3uLMM UCMONb3YIOTCS
MHKpEMeHaT/IbHbIE SHKOAEPbI.

MporpamMmHoe obecneyeHve Ans ynpaBieHUsl CTaHKOM MPELM3VOHHON Na3epHO MUKpoobpaboTkn Ha 6ase
KOHTposinepa uMotor UMEET OTKPbITbIN MCXOAHBIN KOA. ITO NO3BOMSET aAanTMPOBaTh €ro /s HyXXA NpoeKTa.

OCHOBHble peann3oBaHHble QyHKLMM:

©® [IBKEHWE OT TOUKM K TOUKE ® [opTasnbHblii peXxum ® be3sonacHble 30Hbl
® OrpaHnyerme yckoperusi @ AHarnorosoe yrnpassieHne ® [loaksoYeHne KOHLEBUKOB
MOLLHOCTbIO
® CKoOpAMHMPOBaHHOE ABMXKEHME ® YnpaBneHue WnuHAenem
® Kanubposka ocn
® CeMucerMeHTHoe yCKOpeHue ® TexHonorus Position

® K . Synchronized Output (PSO)
@ bBbicTpbIlt 3axBaT No3ULMK BaApaTypHbIN SHKOAEP

® BbicokockopocTHas permcrpaums ® Hactpoliika PID perynstopos

TexHonorus Position Synchronized Output

KoHTponnep obecneumsaeT 6bICTPOE HenpepbIBHOE ABUXEHME N0 3D TpaeKTopum C NOAAEPXKaHWEM NMOCTOSIHHOM
CKOPOCTW BAOJ/Ib TPAEKTOPUM 3a CYET MaTeMaTUUEeCKUX anrOpUTMOB, YUWUTBIBAOWMX KMHEMATUKY 3N1EMEHTOB
obpabaTbiBatoLLero CTaHka 1 NMOIOKeHNe BO BPEMEHM KaXoro uMnysbca obpabaTbiBatoLLero nasepa. [laHHas
TexHonorus HasblBaetcs Position Synchronized Output (PSO).

Bnaropaps sTomy npu CITOXHOM TPAEKTOPUN ABMXXEHUA PACCTOAHUA MeXAy nMNyibCaMn nasepa He MEHAIOTCA,
TaK KaK 3aBUCAT HE OT BPEMEHMU, a OT CbaKTW-IeCKOﬁ KOOpAUHaTbI. Takol Tin ynpaBneHns NoBbILLaeT Nponssogn-
TENIbHOCTb CUCTEM Ha NOpsAAKHK.

Time Domain
Pulsing

Spatial Domain
Pulsing
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TpaekTopHOe ynpasrneHue

KoHTposnnep noaaepX1BaeT CTaHAapTHble G-KOMaH/bl 415 EPEMELLEHMIA MO NPAMBIM U AyraM. IHTepnpeTaums u
ucrosnHeHne G-KOMaHA OCYLLECTB/SIETCS C YYETOM OrpaHWYeHUn Ha MaKCMMasibHYl0 CKOpPOCTb, YCKOpeHue
1 pbIBOK (NMPOM3BOAHas YCKOPEHUS MO BPEMEHM).

MNMopnep>xnBatoTcs AOMNONHUTENbHbIE M-KOMaHAbl A8 YNpaBieHns na3epHblM UHCTPYMEHTOM, @ TakXe BBOAA-
BbIBOAA LMGPOBLIX M aHANOroBbIX CUrHanoB. TOYHOCTb MPUBSA3KWM BCMOMOraTeNlbHbIX KOMaHA K TpaekTopuu
~1 MKC.

ACUHXPOHHOE ynpasJ/ieHue

HacTpoiika KOHTposifiepa OCYLIECTBASETCA C WUCMOJb30BaHUEM OTKPLITOTO CETEBOrO MPOTOKO/A. B aToM e
NpOTOKONE MPEAYCMOTPEHBI KOMaHAbl, KOTOPbIE MO3BOMSIOT YNPaBsTh /1a3epoM M APYruM BCMOMOraTeNbHbIM
060pyA0BaHKEM NapanienbHO C ABUXKEHNEM U MOTHOCTbLIO HE3ABUCKMO OT HEro.

MpOTOKON MOMHOCTBIO OTKPLIT U MOXET WCMOMb30BaTbC AN YNPaBMEHUst KOHTPOIEPOM M3 CTOPOHHMX
nporpamMm. MpeaocTaBnsloTCs NpUMepsbl Ans S3blkoB nporpammupoBanus C u Python. Takxke ynpaenenue
CTaHKOM BO3MOXHO M3 NMPUIOXKEHUN, HANWUCaHHbIX HA APYrUX si3blkax NPOrpaMMUpoBaHus. KpoMme Toro, MMeeTcs
OTNafoYHbIN BeG-UHTEpdENC, KOTOPLIA MO3BOMSIET BbI3bIBATb KOMAHAbl BPYYHYD W MOMy4YaTb pesynbTaTt
X BbIMOSIHEHNS.

Hacrpoiika

[N HAaCTPOMKM KOHTYPOB YMpaBneHUsl U OLIEHKM KauyecTBa X paboTbl MPeayCMOTPEH BCTPOEHHBIN reHepaTop
LWaBMOHHBIX TPAEKTOPUIA.

MporpamMMHbIN ocumnnorpad No3BonsieT BU3yanu3MpoBaTb TEKYLUME NapamMeTpbl CTaHKa B peasibHOM BPeMEeHU.
MpeaycMoTpeHo oTobpaxeHue kak BpeMeHHbIX (X(t), y(t), ...), Tak v TpaekTopHbIX 3aBucumocTelt (Y(X)).

KomnnekT nporpaMMHoro o6ecneueHus Bk/tovaer B cebs:

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

AE>IPQA=B

MporpaMMHbIi ocumnnorpad

THRERF]
A
U0 8 1
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Be6-uHTepdelic

> C  ANotsecure 172.16.132.223:5000/axes

uMotor  Ocu PSO

OnepauvoHHas ciuctema

gine

Ocu

Ocb 1 (X) Ocb 2 (Y) Ocb 3 (2) Ocb 4 (U) Ocb 5 (V) Ocb 6 (W)
Tonowenie 0 Monoxenve 0| Monoxenve 0 Monoxenve 0 Monoxenue 48 Monowerme
CropocTs 0 | Cropocts 0| | Cropocte 0 Cropocte 0 Cropocte 0 Cropocte

CocrosHme OTkmiovera  Cocroarne OTkniouewa  Coctoswwe Otkmiouera  Cocroawie OTkniosewa  Coctosmie OTkmiodera

Meswiikonueans O fleswiikonueswx O fleswiikowueswk O fleswiixowyesux O Jleswiixowyesux 01 MleBit KoHLeBIK

Mpassiii konuesuk O Mpaseiikonyeswk O Mpaswiikonyesw O Mpassiikonuesux O Mpaseiii koxuesns O Mpassii KoHyeswk

0
0

CocTosHe OTkioera

o
o

* @ O 0

Bepcws cictems:: 1.0.8  Bepcus npowmeku: 2.0.7

Ocb 7 (A) Ocsb 8 (B)
Monowenne 0 Monokenue 0
CKopocTs, -1| | Cropocrs 0

CocTosHme Otkmiouera  CocTore OTkniouewa

Neswikoruesak O fleswii kowuesnk 0
Mpassii koHueauk 0| Mpasbii kowueank 01
Cratye Cratye
Oumbka Ouibka

owmbka oumbka

Craryc Craryc Craryc Cratyc Craryc Craryc
Owwbka Owmbka Owmbka Oumbka Owwbka Ownmbka
Haxonnenras owwbka | Hakonnenas owmbra ilgior G 750 fae o
(6 J e (o ] o
Hactpoiiku ocun #1

Paatoe

Josesmnnco ]

e o — -

Hactpoiikn

HacTpoik MV KoKTYpa ynpasnena no noguuii

% s )
K -

a
@ e —

RCC T I —
Orparene sexona (61930

PerynaTop nosuum

— o _cm fetve_eme) >
i
HacTpo/ikn oHKonepa
€ 5 G ANotsecwe 17216.132223:5000/pso
uMotor  Ocu PSO
CrpykTypa 6noka PSO
e BuiGop pexina
‘Oxowoe omaTeNeHAe CHrHaTa

swasant-Lox v

- Lindponot svxoa PSO

TlocToRKHaR INOTHOCTS.

o 2 | smsea A oz ’—» & ~|
3 OrHo 3

Arenoroes ewioz PSO

OxoHHOS OTXNIHeHHE Curvana

DEoED oo ED

* @ O 0

Bepcus cuctemsi: 1.0.8  Bepcua npowveki: 2.0.7
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« G ANotsecure 172.16132223:5000/pso * w O 0

O6Lme HacTpoitku

PexuM pacoTs! [Omenionen V] ﬂ

LLinpuHa umnynsca, cex [le08 ] .

Yacrora, My [390625.0 | seen Foceaurare
PaccTosHue Mexay umnynscami [0 ] oS RARETOT | AT

nocromasmmomocs | | |00 e e e e e e

Hactpoiika OKOHHOTO pexuma

OkHo 1

Howmep oTcnesueaenmori ocu [1v]

BepxHwii nopor eknioven [

Bepxuwii nopor (noswumA) @]
Hiokiit nopor exmioen [

Huokuedt nopor (noanywa) @]

OkHo 2

Howmep oTcesueaenmoi ocu (2]

Bepxuwii nopor eknioven [

BepxHuii nopor (noanuna) [0 ]
Hivkeuit nopor ekniosen [

Huwkwedi nopor (noanws) @]

OkHo 3

e ——

Bepxsuit nopor eknioven (1

BepxHii nopor (nosnuynA) (3 ]
Huwiuid nopor siiover )

Hiwieri nopor (noam) 1]

MporpamMmHoe obecrieyeHmne No3BosseT:

- NepepaBaTb B KOHTPOJIEP MOTOK TPAEKTOPHbIX KOMaHA;
- MonyyaTb U3 KOHTPOJINIEpPa NOTOK TeneMeTpum (akTUUECKMe NO3ULIMK, CKOPOCTU, TOKU, HAMPSXKEHNS...);
- YNpaBnsiTb pasnnyHbIMU hyHKLMSIMW YCTPOCTBA My TEM BbINOTHEHMS aCUHXPOHBIX KOMaHZ Mo CETH
(13 CTOPOHHMX NPUNOXEHMNI 1 BPYUHYIO Yepes BeS-nHTepdeiic);
- 3arpy>aTb B KOHTPOIEP M YNPaB/STh BbINOSIHEHWEM MO/b30BATENbCKUX NMPOrPaMM (CKpUMTOB).

Cnucok nogaep)xuBaeMbix komaHa uMotor

G-KOMaHAbl

o GO - 6bICTPOE ABMXKEHWE MO MPSIMOW, BO3MOXHbIE MapamMeTpbl:

o X#, Y#,Z#, U#, W#, V# - KoOpaAMHaTbl KOHEYHOW TOUKM A1l COOTBETCTBYHOLLMX OCEN B MM,
ecnn BblbpaH pexxuM abcontoTHbIX koopamHaT (G90); cMeLleHMe Ans COOTBETCTBYHIOLLMX OCEN B MM,
eCnn BblbpaH PeXnM OTHOCUTESNbHBLIX KoopanHaT (G91).

> F# - 3apaHne Moaynsi CKOpoCTV B MM/CeK.

e G1 - paBHOMEPHOE ABWKEHWE MO NPSIMOW, BO3MOXHbIE MAPaMETPbI:

o X# ,Y# ,Z# ,U# , W# , V# - KoOpAVHaTbl KOHEYHON TOUKM [/151 COOTBETCTBYHIOLLMX OCEN B MM,
ecnv BblbpaH pexxuM abcontoTHbIX koopamHaT (G90); cMelleHre Ans COOTBETCTBYHIOLLMX OCEN B MM,
€C/n BblbpaH peXuM OTHOCUTENbHBLIX koopanHaT (G91).

o F# - 3agaHne Moaynsi CKOpoCTv B MM/CeK.
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e G2 - paBHOMEPHOE ABWKEHWE MO Ayre No YacoBoW CTpesike. MapaMeTpbi:
o X# , Y# - koOopAMHATbI KOHEYHOW TOYKM B MM, €C/IM BbIGpaH peXxnM abcontoTHbIX koopanHaT (G90);
CMeLLeHMe KOHEYHOW TOYKM B MM, eCnv BbIGpaH peXxuM OTHOCUTENbHbIX koopanHaT (G91).
o I# , J# - cMelleHWe LUeHTpa yrM OTHOCUTENBHO TEKYLLEW TOUKU (HauyanbHOW TOUKU ABUXKEHUS).
o F# - 3afilaHve Moaynsi CKOpOCTU B MM/CekK.
¢ G3 - paBHOMEPHOE ABMXXEHWE MO Ayre NpOTUB YacoBOMW CTpenku. MapameTpbi:
o X# , Y# - koOopAMHATbl KOHEYHOW TOYKM B MM, €C/IM BbI6paH peXxxnM abcontoTHbIX koopamHaT (G90);
CMeLLeHMe KOHEYHOW TOYKM B MM, €CNv BbIGpaH PeXMM OTHOCUTENbHBIX koopauHaT (G91).
o I# , J# - CMelUeHWe LUeHTpa AyrM OTHOCUTENBHO TEKYLLEN TOUKM (HAauyanbHOM TOUKM ABUXKEHMS).
o F# - 3afaHne Moaynsi CKOpOCTU B MM/CekK.
¢ G4 - naysa B TeKyLLel nosvumn. MapameTpsbl:
o P# - BpeMsa nay3bl B MC.
* G90 - BbIGOp abCOMOTHON CUCTEMBI KOOPAWHAT.
* G91 - BbI6Op OTHOCUTENLHON CUCTEMBI KOOPAMHAT.
e G92 - 3aaHVe TeKyLLEeN No3numn:
o X# ,Y# ,Z# ,U# , W# , V# - xoopaAMHaTbl TOYKU A/ COOTBETCTBYIOLMX OCEM B MM, aKTyaslbHO TOJIbKO
ecnu BblbpaH pexxuM abconoTHbIX koopamHaT (G90).

M-KOMaHAb!

e M62 - BktodeHne umdposoro Beixoaa. MapameTpsbl:

o P# - BMecTO # yka3aTb HOMep LudpoBOro Bbixoaa B opmare: nepeas uudpa HoMep MoAy”Nsl, Ha KOTOPOM
HaxoauTcs TpebyeMblii BbIXod, cneayiolme Ase Lndpbl HOMEp Bbixoaa. HoMep Moaynst MOXeT 6biTb 1-4,
HoMep Bbixofia Ha Moayne 1-16. Hanpumep, utobbl BbiktounTb 11 BbiXxog Ha 2 Moayne, Hapo
ykasatb: M62 P211.

e M63 - Bbik/IOYEHUE LUMdPOBOro Bbixoda. MapameTpbl:

o P# - BMecTO # yka3aTb HOMep LMdpPOBOro BbixoAa B dhopMaTe: nepsast LMdpa - HOMep MOAYNS, Ha KOTOPOM
HaxoauTcst TpebyeMblil BbIXOA, Creaytowme aBe Lmdpbl - HoMep Bbixoaa. HoMep Moaynst MOXeT 6biTb 1-4,
HoMep Bbixoaa Ha moayne 1-16. Hanpumep, 4Tobbl BbikmiounTb 11 BbIXOA Ha 2 Moayne, Hafo
ykasaTb: M63 P211.

e M67 - ycTaHOBKa YpOBHS aHanoroBoro Bbixoda. MNapameTpsbl:
o P# - BMecTO # yka3aTb HOMep BbIxoza, MOXeT 6biTb 1 nnm 2.
o E# - BMecTO # yKasaTb ypOBEHb aHaforoBoro curHana B BonbTax, ot -10 o +10 B.
e M100 - Bbi6oOp pexunma PSO (PSOMode). MapameTpsbi:
> P# - BMecTO # ykasaTb oAHa umdpa, cooTBeTCTBYIOWas pexumy (0-3).
e M101 - Bbi6op anuTenbHocTv uMnynbca PSO (PSOPulseWidth). MapameTpsi:
o P# - BMecTO # yka3aTb YMC/I0, COOTBETCTBYIOLLEE dXEeaeMoi ANUTENBHOCTM B CEKYHAAX.
e M102 - BbI6Op YacToThl cnegoBaHus umnynscos PSO (PSOFrequency). MapameTpbl:

> P# - BMecTO # yka3aTb UMC/I0, COOTBETCTBYIOLLEE XESTaeMOii YacToTe CrieoBaHUs UMMY/bCOB B L.

¢ M103 - Bbibop paccTosiHua Mexay umnynscamm PSO (PSOPulseDistance). MapameTpbi:

o P# - BMeCTO # yka3aTb UMC/10, COOTBETCTBYIOLLEE XKENAaeMOMy PacCTOSHUIO MeXAY UMMy/bCaMu B MM.

e M104 P# - akTMBauMsi OKOHHbIX pexnmoB PSO (PSOGateEnable). MapameTpsbl:

> P# - BMecTO # ykasaTb 4MCiIO, NnepBble 6 6UT KOTOPOro NPeACTaBAT cobol darv COCTOSHMS
COOTBETCTBYIOLLUMX OKOH.

e M105 - yctaHOBKa rpaHuL, OKOH paboTbl PSO ans ogHoro okHa. MapameTpbl:

o P# - BMecTO # yKkasaTb 4MCno, SBNSOLeecs HOMEPOM OKHa (34eCb BaXXHO, YTO 3TO He HOMep OCK
ur3myecKoii, HO UMEHHO HoMep OkHa PSO), MoxeT 6bITb 1-3.

> Q# - BMecTo # yKasaTb YMCO, PaBHOE BEPXHEN rPaHMLIE OKHA B MM.

o L# - BMECTO # yKa3aTb UMCII0, PAaBHOE HWKHEN MPaHMLIE OKHA B MM.
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uMotoriMC1-8

CpaBHeHue KoHTposuiepa uMotor iMC1-8
¢ koHTposuiepoM ACS SPiiPlusC

[ns cpaBHeHWsl MokasaTeneli KOHTPONNepoB Obin NpoBedeH 3KCMEPUMEHT, B KOTOPOM  UCMOMb30BanucCh
KOHTposnnepbl uMotor iMC1-8 n ACS SPiiPlusEC, cepsoapaliBepbl Accelnet ASP-055-18 1 UDMIc coOTBETCTBEHHO, @
Takke noaswkka Standa 8MTL1301-170-LEn1-200.

B nmporpaMMHoe obecreyeHne KaXaoro KOHTPOJIepa 3arpyxanuncb Koabl TPAaeKTOpPUM M3 TOYKM B TOUKY Ha
0AMHAKOBOE PacCTOsHUE C OAMHAKOBOW MaKCUMAsIbHOWM CKOPOCTbIO, YCKOPEHWEM M PbIBKOM. Kaxkabli KOHTponep
NpoBePSNCA Ha BbICTPOIt M MeaSIeHHOM CKOpPOCTU. TPaeKTOpUM 3amUCbiBasiMCb C MOMOLLBIO MPOrPaMMHBbIX
ocuunnorpacdoB B COOTBETCTBYIOLWIEM MPOrpaMMHOM O6ecneyeHnn, BbIFpyXanucb Ans AanbHenwen
MaTemaTuyeckoin 06paboTku U HarNsiAHOrO OTOBPaXXEHNS! B BUAE rpacmKoB.

1. MeaneHHas TpaekTopusi
MapameTpebl:

LUar no3uummn: 20 MM

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

pachukm TpaneLymm no ckopocTu:

— pegepencra cxapocrs — Ouwntra nosnun ubotor
200 T + + — — Outia nosnun ACS

CKopoCTS, MMC
OumbKa no3uw, Mkt

00 02 04 o6 o8 10 12 14 16
Bpems, ¢

—— Ownbkmn nosmumm ACS —— OwwbkM nosuumm uMotor ——— 3apaHHas ckopocTb

uMotor / ACS

Y4acTok TpaeKkTopumn MakcumanbHas CpepHss CpenHekBagpaTU4HoOe
owmbka no3uumum owmbka no3uumnm OTK/IOHEeHHne
(MkM) (MkM) (MkM)
YyacTok pasroHa 2.8/1.4 0.65/0.59 0.58/0.40
YYacToK ABVKEHWSI
€ NOCTOSHHOI CKOPOCTBIO 1.8/1.6 0.39/0.20 0.30/0.18
YyacTok 3ameaneHuns 2.0/3.0 0.48/0.79 0.40/0.57
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uMotoriMC1-8

2. bbicTpasi TpaekTopusi
MapameTpbl:

LLar no3uuun: 100 mm

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

pachmkm Tpanewumm no CKopocTu:

—— PeepencHan ckopocTs — OuwwbKka nosuuwn uMotor
— Ouwbrkanosuumn ACS | ¢

300

CopocTs, Mic

i!
Oumtka

100

[ - e & A

00 02 0a 05 oz 10 12
Bpems, ¢

—— Owwmbkmn nosmummn ACS —— Owwnbkn nosuumm uMotor ——— 3afaHHas CKopoCTb

uMotor / ACS

Y4acTok TpaeKTopumn MakcumanbHas CpepHsas CpeanHekBapgpaTUyHoe
owmnbka nosmuum owmnbka no3muum OTKJIOHEeHue
(MkM) (MkM) (MKM)
YuacTok pasroHa 4.2/5.4 0.93/3.29 0.70/1.73
YyacTok ABvXKeHUs
C NOCTOSHHOI CKOPOCTBIO 2.0/4.8 0.48/0.49 0.30/0.81
YuacTok 3ameaneHns 2.8/6.6 0.85/4.31 0.55/1.37

MonyyeHHble AaHHbIE NOKa3bIBalOT:

1) MopsiAoK TOYHOCTM NpK OAMHAKOBO 3aAaHHOW TpaekTopun Y ACS 1 uMotor coBrnagaeT, a B abCOMOTHbBIX 3HAUEHMAX
TOYHOCTb UMotOr BblLLE U AaXke Ha BbICTPON TPAEKTOPUM HE MPEBLILLAET MIaHKy B 5 MKM.

2) Ha y4acTke ABWXEHUS! C MOCTOSIHHOW CKOPOCTHIO MOXHO OTMETUTb, YTO 06€ CUCTEMBI B CPEAHEM KOMebNoTCs BOKPYT
3a/laHHOV TPAEKTOPUM, HE MMest OCTOSIHHOTO U/ HaKarnIMBaeMOro OMEPEXEHUS UM OTCTaBaHWSI.

3) Ecnu xxe paccmaTpuBaTh OTAENbHO YHaCTKM NPOhuisi CKOPOCTU, TO MOXHO OTMETUTb, UTO Ha Y4aCTKaX YCKOPEHUS n
3aMeaneHus uMotor BblAEPXKMBAET TPAEKTOPUM B abBCOMIOTHBIX 3HAUEHUSIX yYLle, YTO 0COBEHHO BMAHO Ha npodune
6bICTPON TPAeKTOPUU.
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uMotoriMC1-8

FabapuTHblie pa3Mepbl U OCHOBHbIE 3JIEMEHTbI

KoHTponnep iMC1-8

0Bwud Bud

Pasvem WF-2R,

Wndukamop cocmosHus Bkn/Beikn dna noda+u onopHozo
nodkniyeHus cepbodpadbepa HANpAXEHUA
Paavemsl PBS € wazam 254, Paswemsl PLS ¢ wazom 25k,
Bud chepxy Mhdukamop owudku g3 cloky 809 BbIX03HbIX CUZHANOD 3n5 BX0BHbIX CUZHNOD
cepbodpaubepa
E‘j
Analog 10 8 GALVO
A i A
|

5 I |
Pa3vem DRB-09M, Modunb Pasvemsl MF-4MRA,  Pa3wem DRB-25FB,
ans nodkninyeHus uugpabozo ans nodkninyeHus ans nodkninyerus
damyuka nobepxHocmu  Bbodo-beibod wazabeix dbuzamenet  zanbBockaqepa

Bud cnepedu

Pasvemsl DB-26,
ans nodkninyeHus
cepbodpaubepob

Paswem DRB-09FB, Paswem USB Type-B,
ns nodknio4eHus nasepa N5 MOHUMOPUHZA COCMOSHUS
cucmemsl U Gocmyna K KOHCONU

Bud candu

Pasbem numaxus +24 B

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

Pa3vems 3n nodknYeHus Pasbem DG142R-5.08-03P, Pasem RJ-45, 3ns ynpabnenus
nnamel cunobozo dpadbepa n NOGKNYEHUS NUMAHUS cucmemou Yepes cems Ethernet
20nbbockasepa

Cnom @ns kapmel namsmu microSD ¢ 08pasoM cucmemMsl

Pa3vem DG162R-5.08-02P | Mndukamop owudku
cuzHana abapulHozo ocmaxoba

Khonka cBpoca cucmemsl b cnyyce cdos
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HasHaueHne KOHTAKTOB KOHTpoJsuiepa iMC1-8

[Ins NOAKOYEHNs CepBOAPaNBEPOB MCMOSb3yeTCsl pasbeM DB-26 Tuna «Mama».

90 0 O O O OO O O01

1sooooooooo1o
li @
2soooooooo19 ©

1 | DAC_VOUT_A_P 10 | He ncnonbayetcs 19 | He ncnonb3yetcs
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 NOAKNIOYEHNs faTymKa NoBepXHOCTM UCnonb3yeTcs pasbeM DRB-09M Tuna «nana».

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

[Ins NoAKOYEHUS LLAroBbIX ABUraTenein UCnonb3ytoTcs pasbeMbl MF-4MRA.

Enable
STEP
DIR

Hlw N

GND

> 42
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Moaynb LMdpoBoro BBoAa-BbIBOAA:

[na nogayv OnNopHOro HanpskeHusi ncnonb3yetcs pasbem WF-2R.

1]+
@ Q 2 -

1 2

[Ins BbIXOAHbIX CUrHANOB UCMONb3YOTCS pa3beMbl PBS ¢ warom 2.54.

10 11 12 13

1]
EEEEEN=
innmn

o —HO| |[EH— o

10 11 12 13

[ins BXOAHbIX CUrHANOB UCMONbL3YIOTCS pasbeMbl PBS ¢ warom 2.54.

*—al| Eh— =
& —|BH— &
[CH

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
N I O A A I B
B B B B B B B B B BB B B B @
S A e e e e e s s s s s s s A
e
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
[ins nogknoYeHns nasepa ucnonbyetcs pasbeM DRB-09FB Tuna «Mama».
PSO_ONOFF_B
DAC3_VOUT_C

He ucnone3yetcs

+5V_SERVO_PSO

N 500000 1)AN

GND

He ncnonb3ayetcs

He ncnonbayetcs

O (N[ | A |W|IN|~

+5V_SERVO_PSO

GND

-GND

-ouT

-GND

-IN
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uMotoriMC1-8

[Insi NOAKNIOYeHNs ranbBoCKkaHepa ncnosnblyetcs pasbeM DRB-25FB Tuna «mama».

1300000000000 0O0 1 '/©\'
N 25 000000000000 14 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 ucnonb3yetcs
4 | GALVO_CHAN2_N 13 | -15V_GALVO 21 | He ucnone3yetcs
5 | GALVO_CHAN3_N 14 | GALVO_CLOCK_P 22 | +15V_GALVO

6 | GALVO_STAT_N 15 | GALVO_SYNC_P 23 | GND

7 | He ucnonb3yetcs 16 | GALVO_CHAN1_P 24 | GND

8 | He ncnonb3yetcs 17 | GALVO_CHAN2_P 25 | -15V_GALVO

9 | +15V_GALVO

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

e T
| 2 | GND

1 2 3

[Ins NOAKIOYEHNUS KHOMKU aBapUMHOM OCTaHOBKM UCMONb3YeTCst HanpshkeHne 5-24 B, pasbeM DG142R-5.08-02P.
1]+
2 -

1 2
[lns NOAKNIOYEHNS OCHOBHOIO NUTaHus 24 B ucnonb3yetcs pasbeM DG142R-5.08-02P.
1|+
2 -

1 2

[ina nopaun HanpskeHnuns +V_SERVO_PSO ncnonb3yetca Hanpsbkenue 5-24 B, pasbem DG142R-5.08-02P.

@@ -+

16 1 2




uMotoriMC1-8

CTpYKTypHble CXeMbl NOAK/IIOUEHUS YCTPOICTB

Moaynb ANCKPETHOrO BBOAA/BbIBOAA

external reference supply

5-24V
uMotor uMotor
R GND 5 mil R
o 4 LT
out 1 2% OUT 1 15-24V 2,4k zi[:l 75 IEN.H;
R GND o IN_ZI .—|R
| S| | S|
N tH g R 1
our 2 %% ouT 2 T 24V 2 2k|:::| 3 Ez::ﬂ;
: . . .
R IN_16 R )
1 GND o—= 1
E 5K 504y 2,4k R + [y
OUT 16 oUT 16 I 2 T
1
OUTPUT INPUT
=GND =GND

Konunuectso mMoaysiei 3aBUCUT OT BbIBPAHHON KOMIMIEKTALMM U MOXKET 6bIThb OT 1 10 4.
[ns KaXkaoro Moayns BO3MOXHO MOAK/OYEHNE UHAMBUAYANBHOTO NMUTaHUS.

KHonka 3KCTpeHHOVI OCTaHOBKMK

uMotor
GND @
Emergency Stop
5-24V, 1kHz I
IN
Nazep
uMotor
— 5MHz, 5V >
[ov, 10v] CCW laser,
PSO Analog out pulse laser,
GND

17
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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
-15V_GALVO
GND

XY(2)
Galvo

Surface tracking,

lanbBoCKaHep
uMotor
N
[T >
g S
Galvo :
; X
| X
I
[laTumnK NoBepxHOCTM
uMotor .
< [ov, 10V]
Analog I0 General purpose Al

General purpose AO

LLlaroBbIl ABUraTens

pasbeM
MF-4MRA

18

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

Stepper motor
controller
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