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EtHerCAT v texHonorms XFC

OBCY)KOAEM TEMY...

anga PELLEHNSA 3A0AY CBEPXBbbICTPOIO CUHXPOHHOIO YTPABJTEHUA

A.B. OQyaxux (Komnanus Beckhoff)

Mpeacrasnen npurymn pabors EtherCAT-texHomorm, 060CcHOBAHbI MPEMMYLIECTBA MCMOb30OBAHMS MPMBOFROB C MOAREPIKKON
EtherCAT. Kpartko paccmotpetbi Mexanmsmsl, obecneumsatolyme caepx6bictpoe ynpasnerue s rexHonormn XFC (eXtreme Fast
Control Technology), cnoco6crsytowme ysenmuenmo npousBoRUTENsHOCTH OBOPYROBAHMS.

Kntouessie cnosa: EtherCAT, sson/sbisog, cBepx6bicTpoe ynpasnexme, npuBOg, BPEMEHHAs METKQ, LMK OMpoca.

CylecTBylone B HACTOSIILEEe BPeMsI U IIUPOKO UC-
MOJIb3yeMbl€ MPOMBIIUIEHHbIE IIIUHBI OPUEHTUPOBAHBI
Ha pa3/IMYHble TPUMEHEHUS U CETMEHThI PbIHKA B COOT-
BETCTBUU CO CBOMMHU OCOOEHHOCTSIMU. Pa3iuuHble uX
CTaHIAPTHl UMEIOT MAKCUMAIbHYIO CKOPOCTh B Irana3o-
He 0,5...16 MOox, ymoBiaeTBOpsIs TpeOOBAHUSIM 0O0JIb-
IIWHCTBA npwioxeHuid. [Ipu aTtoM TpebyeMast TMOKOCTb
K OpraHu3aluy cOopa CUTHAJIOB B OOJIBILIMHCTBE CIy4YaeB
JIOCTUTAETCS 32 CYET MPUMEHEHUS MOIYIbHBIX MOJIEBBIX
YCTPOUCTB C [OIIOJHUTEJIbHOU BHYTPEHHEW LIMHOU
MEXJIy MOMIYJISIMU BBOJA/BbIBoAA. [1omoOHBIE peleHus
YBEJIMYUBAIOT CIIOKHOCTh CUCTEM B LIEJIOM U YXyIAIIAIOT
MOKAa3aTeIu UX MTPOU3BOAUTEIBHOCTH, CBSI3aHHBIE C HEO-
NTUMAJbHBIM [IUKJIOM OOMEHa JAHHBIMU U HATIUYUEM
BPEMEHU PACCOTIACOBAHUS OMpOca MO BHYTPEHHEU U
BHEIIHEN IWHAM (BpeMsI ITPOCTOST).

VYcTpaHUTh yKa3aHHbIE OTPAHUYEHUS, MPUCYIIIUE
KJTaCCUYECKUM IIUHHBIM CUCTEMAaM, MO3BOJISIET MpUMe-
HeHue EtherCAT-rtexHoJiOTMM, MPOU3BOAUTEIHLHOCTD
KOTOPOW cou3MepuMa ¢ TPOU3BOIUTETbHOCTHIO JTOKAJb-
HOU KoMmmbloTepHO# 1uHbl PCI.

MpuHumn pabotbi EtherCAT-rexHonorum

Texnonorus EtherCAT 6asupyeTcsl Ha cTaHaapTe
Ethernet. Illuny EtherCAT mMoxHO paccMaTpuBaTh Kak
"MOHOJIUTHOTO"  CaAaMOCTOSITEJILHOTO  TOJIb30BaTeJNs
Ethernet. 3TOT BUpPTYyalbHBIN MOJIb30BATEb IPUHUMAET U
nocbutaer Ethernet-nmaketsl. Ho BHyTpu OH cocTouT u3
MmHoxecTBa momunHeHHbIX EtherCAT- ycrtpoiicts. Tlpu
TMOMOIIM CTIENMATM3UPOBAHHON KOMMYHUKAIIMOHHOU
mukpocxeMbl (ASIC) kaxaoe U3 3TUX YCTPOICTB oOpaba-

TBIBACT ITOCTYIAIOIINI ITOTOK IAaKeTOB, "BBHIHMMAsA" U
"BKJIambIBast HEOOXOMMMBIC JaHHBIC B TEJIETpaMMYy ''Ha Jie-
Ty". DTO MOXHO 00pa3HO CPaBHMUTH C MOTPY3KON M pas-
TPY3KOIl TOBapHOTO TOe3/1a, 0E€30CTAHOBOUYHO TTPOXOJISI-
IIEro MUMO CTAHIIUM: TTOKA COCTaB-TeJIeTpaMMa ABIKCTCS
BIOJIb TeppoHa-ycTpoiicTBa EtherCAT B Hy>kKHbIe BarOHbI
TIOMEIIAIOTCS TPY3Bl 1 TaKKe M3 3apaHee OIpeleIeHHBIX
S9eeK TPy3bl BHITpYKatoTcd. IlociaemHuit TOmIMHEHHBIN
EtherCAT KOMITOHEHT CUCTEMBI BO3BpalllaeT Y>Ke MOJHO-
CTBIO C(DOPMUPOBAHHBIN MaKeT IEPBOMY KOMIIOHEHTY B
BUJIE OTBETA JUIsSI OCYILIECTBIICHUSI TIPOIIecca YIpaBIeHUsI.
IIpu 3TOM TIpOXOKIEHME TTaKeTa Yepe3 KaxKIBIii KOMITO-
HeHT EtherCAT 3amenisieTcsl TOJIbKO Ha HECKOJIbKO HAaHO-
CEKYHJI, YTO COOTBETCTBYET BPEMCHH UTCHUSI/3aITICH YCT-
po¥icTBOM MaJioro oobeMa JaHHbIX. biaarogapst onTuMaib-
HOMY HCITOTh30BaHMIO TTOJI0CH! TIporycKanus Ethernet c
nomoibio EtherCAT moryT adpdekTuBHO mnepenaBaTbCs
Jaxe HeOobIle 00beMBI TaHHBIX (puc. 1).

Upe3BBIYaitHO KOPOTKOE BPEeMsI IIMKJIA M BBICOKAST CKO-
pPOCTh TIepeadr TaHHBIX SBISIOTCS TOCTOMHCTBAMU (-
(extuBHOIt upeonoruu nporokosaa EtherCAT. ITpowrto-
ctpupyeM ckazaHHoe mpuMepamu. EtherCAT mosBossieT
3a 30 MKc oIpaimBath 1 THIC. YCTPOMCTB BBOIA/BHIBOIA C
JMOOBIM LIM(POBLIM pacIpencieHueM, TIPU 3TOM CUUTHI-
Basl ¥ 3aITChIBast THMOPMALIHIO C TTOJTHBIM AyOJIMPOBAHU-
eMm. /st 200 aHAIOroBBIX 3HAYEHUII HEOOXOAMMO BCEro
50 Mkc, a 100 oceit cepBONPUBOAOB KOHTPOJUPYIOTCS 3a
100 mxc. ITpu aTOM B TeueHUE BPEMEHU LIMKJIa BCE OCH IO~
JIy9aloT 3aJaHHbIe 3HAYCHUS M KOMAHIbI YIIPABJICHUS, YC-
TeBaIOT COOOIINTH CBOE NCHCTBUTEIbHOE 3HAUCHUE 1 CTa-
Tyc, a ¢ nomouibto TexHooruu Distributed Clock (pacmpe-
JIeJICHHBIX 9acOB) OCU IIPU OTKJIOHE-
HUM MOTYT CUHXPOHM3UPOBATHCSI C
TOYHOCTBIO J10 1 MKC.

MpeumyLiecrea npusopos
c noppepkkoi EtherCAT

Ethernet HDR

HDR 2 Data 1

EtherCAT xopouio noaxoauT aJist
yrpasieHus aAprxeHueM B PB. Cepust

Tornyeckuin o6pas npouecca:
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Puc. 1

QNartarpamma n

cepBonpuBoaoB AX5000 kommnaHuUU
Beckhoff Opma paspabortana criemu-
anbHO 11 mnHbL EtherCAT, couera-
IOIIEeN KOPOTKOE BpeMs LIMKJIa, CUH-
XPOHHOCTb UM OJHOBPEMEHHOCTbH YII-
paBieHus. MexaHM3M pacrpeaeieH-
HOTro BpeMEeHHU O00ecreuyrBaeT BbICO-
Kyl0 COIJJaCOBAaHHOCTb BHYTPEHHETO
KOHTYpa YIpaBiIeHUs C HUKJINIECKUM

man 2010

ABTOMATMI3IALUMA B

MPOMbBIWMNEHHOCTMHM



OBCY)KOAEM TEMY...

OTIPOCOM JTAHHBIX TI0 IITMHE W UIeaTbHYI0 OJTHOBPEMEH-
HOCTb YIIPaBJIEHUS PACIIPECICHHBIMU OCSIMMU.

3uarxomoie npoghuau ynpaeaenus npueooamu no Ether CAT.
SERCOS mnpu3HaH BO BCEM MHUPE KaK BBICOKOMTPOU3BOIAM-
TeJbHBINA uHTepdeiic PB 0cobeHHO Mt TPUWIOXKEHUI yIi-
pasnenus aprkenreM. [Ipodwis SERCOS mns cepoycu-
Juteneit ctanaaptisupoad B MOK 61491, AHaTOrMuHBI
npoduab peanrzoBaH Wi nporokoja EtherCAT B cepun
cepporprBomoB AX5000 kommanuu Beckhoff. BTo o3Haua-
€T, UTO /151 MoJb3oBatesneit, padorapiiux ¢ SERCOS, mpu-
Boa EtherCAT okaxeTcst 3HAKOMBIM, TOCKOJIbKY pacIioso-
KeHMe 00padoTKU MaHHbIX, TapameTpoB IDN u cratyc ma-
1HBI 06N coxpaHeHbl. AX5000 TakuM 00pa3oM codeTaet
npeuMylIecTBa 3HaKoMoro nHrepderica npusoga SERCOS
¢ MpoKUM AuanazoHoM Bo3moxHocTeill EtherCAT. Ilo-
CJIeAHUI TAKUM Xe 00pa3oM MOIAEePXKUBAET U MPODUIIb YIT-
pasneHust CANopen DS402.

Huskue 3ampamot na c6a3v. CTOUMOCTD BJIa[ICHUS CETHIO
CKJIQJIBIBAETCS U3 PACXOIOB HA OPTaHU3ALUIO CBI3U MEXITY
BEAYILIMM U BEIOMBIMU YCTPOMUCTBAMMU, 3aTpaT Ha CO3JaHueE
UHOPACTPYKTYPBI, a TAKXKE PACXOIOB Ha MPOBOJAKY Kabess
u akcrtyartauuto cetu. EtherCAT npennaraer yoeaurenb-
HbIE TIPEUMYIIIECTBA BO BCEX OTHOLICHUSIX: OH HE TpeOyeT
CIIEIUATbHON KOMMYHUKAIIMOHHOM TUIAaThI U MPOLIEccopa B
BEYyILEM YCTPOWCTBE, M1 PA0OTHI JOCTATOYHO CYILECTBY-
roumx Ethernet-untepdeiicos B T1K. Dxonomuuecku 3d-
(bekTMBHBIE KOMMYHUKAIITMOHHBIE YMTTHI UCTIONIB3YIOTCS BO
BCEX BEIOMBIX ycTpoiicTBax, Hampumep, B AXS5000.
EtherCAT He TpeOyeT HOpPOTMX Pa3beMOB WIA AKTUBHBIX
KOMITOHEHTOB MH(PPACTPYKTYPhI, TAKUX KAK KOMMYTATOPBI,
He TpeOyeTCs TOMOJTHUTEIBHBIX TOPOrOCTOSIIUX ITPOBOIOB
win napametpusaiu. C EtherCAT koHdurypanus cetu
Ype3BbIYAITHO MPOCTA: aapeca YCTPOUCTB HE HYXHO yCTa-
HAaBJIUBATb BPYYHYIO, TOCKOJIBKY OHU BBIIEJISIIOTCS aBTOMA-
THYecKu. Taknum 00pa3oM, B OTVIMYME OT MHOTUX APYTUX CHU-
cteM EtherCAT-ceTsM He TpeOyeTcst HaCTpoiika.

Ilpocmas ouaznocmuxa. OTIBIT pabOTEHI ¢ CHCTEMaMU TT0-
JIEBBIX IIMH TTOKA3bIBAET, YTO BPeMs BBOIA B JKCIUIyaTa-
LU0, TJIaBHBIM O0pa30M, 3aBUCUT OT ITUArHOCTUYECKUX
BO3MOXHOCTe 00opyaoBaHusl. ToJIBKO OIIMOKU, KOTOPbIE
0OHApYXUBAIOTCS OBICTPO U TOYHO JIOKAJTU3YIOTCS, MOXKHO
WUCIIPaBUTh B KpaTyaiiiye cpoku. IToatomy npu pa3padoTt-
ke v pazsutum ctanaapra EtherCAT ocoboe BHUMaHUe Obl-
JIO yAEJIEHO €r0 JUAarHOCTUYECKUM BO3MOXKHOCTAM. [Tomu-
MO OOHApyXEHUS U JIOKATU3ALUU HEUCIIPABHOCTU B MPO-
TOKOJIE TTOJIIEPXKUBAETCS UHAVUBUAYATbHBIA KOHTPOJIb Ka-
YEeCcTBa KAXJIOr0 OTIEIIBHOTO CEerMEHTa Mepeaayn TaHHbIX.
JlokanuzyroTcs MCTOYHWMKHU TUIABAIOIIUX WM CIyYaiHbIX
OIIMOOK, TAKUX KaK BIVSTHUAE JIEKTPOMATHUTHOTO U3JTy4de-
HUS, NePeKTHbIe pa3beMbl WU MOBPEXACHUS Kadenst. [1pu
YCTPaHEHUU OLIMOKU WIN MPU CAMOBOCCTAHOBJIEHUU MPO-
MYCKHOU COCOOHOCTU CETU KOMMYHUMKALIMS TTO JAHHOMY
CErMEHTY aBTOMAaTU4YEeCKU BO3OOHOBJISIETCS.

TexHonorus ceepx6bictporo ynpasnenus XFC

(eXtreme Fast Control Technology)

P acnpede/lemtbte HAacobl — nOBblUIEHUEe MOHYHOCMU YPOBHA
6600a/6vt600a. B 0OBIYHOM ITMCKPETHOM KOHTYpE YITpaB-

JIeHUs ToTydeHue (haKTUIecKOoro 3HaYeHUs (KOMITOHEHT
BBOJIa) U Meperaya Ha MOAYJIb BbIBOJA 3aIlaHHOTO 3HAve-
HUST (KOMIIOHEHT BBIBOJIA) TIPOMCXOMUT B OTIpEIeICHHOE
BpEMSI, 3aBUCSIIEE OT CIETIU(MUKNA PA0OThI ITWHEI.

[MpuHIMITMATEHO WHOHW YpOBEeHb CUHXPOHU3AIUU YII-
paBJIEHUS MPEAOCTABIISIET MEXaHU3M pacIpeae/ieHHbIX Ya-
coB EtherCAT, npeacraiisiiolnii codbori 6a30By10 TEXHOJIO-
o XFC. Kaxnpiit aimemenT EtherCAT mMeet cBon coOCT-
BEHHBIE YacChl, KOTOPbIE aBTOMATUYECKU U HETIPEPHIBHO
CUHXPOHU3UPYIOTCSI CO BCEMU JIPYTUMU YacaMU B CUCTEMeE
no cetu EtherCAT. PaznuuHoe BpeMsi TPOXOXIEHUS CUTHA-
JIOB COOOIIEHUI KOMIIEHCUPYETCS TaKUM OOpa3oM, YTO
MaKCUMaTbHOE OTKJIOHEHUE MEXIY YacaMu B CUCTEME CO-
crasisieT <100 He. IMeHHO ¢ Takoil BpeMEHHO TOUHOCTBIO
CHCTEeMa YIpPaBJICHUS MOIYYaeT JaHHbIE O TEKYIIUX Mapa-
MeTpax. B cremyrolieM LuKie cructemMa BbIIAET HOBbIE KO-
MaH[Ibl YIIPABJIEHUSI, TOYHO 3Hasl BpeMs, B KOTOPOE KaxXa0e
Beaomoe EtherCAT ycTpoHCTBO MOSYYUT UX.

Bpemennas memka cucnaaoe 66oda/svieoda. Oo6pada-
ThIBaeMbI€ TaHHbIE OOBIYHO TIEPEBOMSTCS B CBOM CITEIIN-
(puuecknii popmat (Hampumep, OUT — B JIOTUYECKOE 3HA-
YEHUE, CJI0BO — B aHAJIOTOBoe 3HaueHue). CrnenoBaTeib-
HO, BpeMEHHas peJIeBaHTHOCTD 3alMCH MPOILiecca HEOTh-
eMJieMa OT LIMKJIA CBSI3U, BO BPEMS KOTOPOTO 3aIUCh Te-
penaetcs. OQHAKO ATO TaKXKe O3HAYaeT, YTO BpEMEHHOE
paspelnieHre U TOYHOCTh OTPAHUYEHBI TSI IIUKJIa CBS3U.
Tumbl TaHHBIX C METKOW BPEMEHU COAEPXKAT €€ Hapsay
MOJIb30BATEIbCKUMU TaHHBIMMU.

Takas MeTka BpeMeHU — B hopMaTe YHUBEPCATBHOTO
CHCTEMHOTO BPEMEHU — TIO3BOJISIET 0OeCreynuBaTh Bpe-
MEHHYI0 MHGOPMALIUIO JUIS 3alMCU MpoLecca Co 3HaYn-
TeJbHO 00Jiee BBICOKOI TOYHOCThIO. BpeMeHHbIe OTMET-
KM MOTYT WCIOJb30BaTbCA IS TOYHOTO OINPEAeTeHUS
BPEMEHU COOBITHS BBOJIA M CUHXPOHU3AIIUY VI TOUHOU
BpeMeHHOI peakuimu BbiBoja. B 3apauax YITY ata TexHo-
JIOTUS C YCIIEXOM UCTIOJIb3YETCS TSI CHHXPOHU3ALUU TT0-
JIOKEHUS OCEH.

Mnoeoxpamnas evtbopka cuenaaa é yukae onpoca. O0-
pabarbiBaeMble JaHHbBIE OOBIYHO MTepeaaloTCs OMH pa3 3a
UK onpoca. Takum o6pa3oM, BpeMEHHOE pa3pelieHue
(mrckpeTn3aims) 3arvcu/4TeHus Mpolecca HaIpsiMyro
3aBUCUT OT BPEMEHM LIMKJA orpoca. Beicokoe BpeMeH-
HOE pa3pelleHre BO3MOXHO TOJIBKO 33 CUET COKPAILEHUS
BPEMEHU [IMKJIa ¥ OTPAHUYEHO MPAKTUIeCKUMU BO3MOXK-
HOCTSIMU O0OpYIOBaHUS U IPOTOKOJIA.

TexHosorusg cynepaucKpeTh3aluy IO3BOJISIET AeaTh
MHOTOKPATHYIO BBIOOPKY 3aIMCH/9TeHMSI TaHHBIX B TIpeIe-
JIaX OJTHOTO LIMKJIa OIPOCa U 3aITUChIBATh UX B MAMSITh MOJTY-
JIs ¢ TIOCIIenyIolel repeaaueii Bcero MaccBa JaHHbIX. [1o-
Jyqaetcsl LMK BHyTpu 1MKiIa. KoadduimeHT BbIOOpKU
OMUCHIBAET YUCJIO 3HAYECHUI CUTHAJIA B TIPE/IEIax [IUKJIA Oll-
poca. MOXHO JIETKO TOCTUYb YacTOThI BbIOOPKU B 200 KIix
JIaxe TP CpeIHEeM BpeMEHU LIMKJIa orpoca (puc. 2).

3amyck BBIOOPKM B Mpelnejiax KOMIOHEHTOB BBO-
J1a/BBIBOIA KOHTPOJIMPYETCSI YacaM1 MECTHOTO (WJI CUC-
TEMHOT0) BPEMEHU, YTO 00eCTIeUMBAET ACCOLMATUBHYIO
BPEMEHHYIO B3aMMOCBSI3b MEXIY paclpeieieHHBIMU
CHUTHAJIaMU IO BCE CeTH.
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Puc. 2

Kopomkoe epema yurkaa — onmumu3supoeannas ce:a3u 660-
da/evi600a. OUeHD OBICTPHIC (PM3MUCCKIE OTKIIUKU TPeOy-
FOT COOTBETCTBEHHO KOPOTKOTO BPEMEHM 1IMKJIA YIIpaBIie-
HUS BO B3aMMOJIEWCTBYIONICH cucTeMe ymnpaBieHus. B
EtherCAT oTKJIMK MOXET TPOU30UTH KaK TOJIbKO CACTEMA
yIpaBjieHUsI OOHAPYXXUT U 00paboTaeT COObITHE.

TpamuIIMOHHBIN TIOAXO K 3a/1a4ye JTOCTUXKEHUs Bpe-
MeHM nukiaa B npeaenax 100 MKC OCHOBBIBAeTCSl Ha MC-
MMOJTb30BAHUY CTIEIIUATTbHBIX OTAETbHBIX KOHTPOJUIEPOB C
COOCTBEHHBIM BBOJIOM,/BBIBOIOM, UMEIOIIINM TIPSIMOE YTI-
paBieHue. Takoii MOAX0 UMEET SIBHbIE HEIOCTATKH, TTO-
TOMY UYTO OTAEJbHBIN KOHTPOJIIEp UMEET JINIIIh OTPAHU -
YEHHYI0 UH(pOpPMALINIO O KOMIUIEKCHOI CUCTEME, a 3Ha-
YUT, HE MOXET MIPUHUMATh PEIIEHUST BEBICOKOTO YPOBHSI.
JpyrvM 3HAYMTESILHBIM HETOCTATKOM SIBJISIETCST (PUKCU-
poBaHHas KoHMUTypaiusi BBOIa/BbIBO/Ia, KOTOpasi, Kak
MPaBWJIO, HE MOXET OBITh paclIMpeHa.

Omkpoimocmo. Texnonorust EtherCAT He TONBKO
MOJTHOCTBIO coBMecTuMa ¢ Ethernet, Ho u cama ee "KOH-
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CTPYKIIMS" XapaKTepPU3yeTCsT OCOOEHHOM OTKPBITOCTHIO:
€e MPOTOKOJ MO3BOJISIET O0IIAThCA APYTUM pPa3MEIleH-
HeiMu B Ethernet-cetu ciayx6am U OpoTOKOJIaM, Kak
MPaBUJIO, C MUHUMAJTbHBIMU TTOTEPSIMU TTPOU3BOIUTEIb-
HocTtu. BHytpu EtherCAT k cetu Ethernet yuepes pacuiu-
pUTEIbHBIE TTOPTHI 0€3 BIWSHUS HA BpeMs LIUKJIa MOTYT
OBbITh MOIKJIOUEHBI JIIOOBIE ycTpolicTBa. Mactep-KOH-
TPOJUTIEPHI TPOMBILIUIEHHBIX IIIMH UHTETPUPYIOTCS B CHUC-
TeMy Hapsiy ¢ Moayssimu BBoia/BbiBosia EtherCAT.

Texnonoruueckas rpynna EtherCAT
B TexHonoruueckywo rpynmny EtherCAT Bxomsr yxe
6ojiee 1600 mon3oBareneit ACY u mpou3BoauTEIE 060-
pynoBaHus. Llenbio 3TOro oObeIMHEHMS SIBJISIETCS pas3-
BuTue U noajaepxka texHosoruu EtherCAT. OnHum u3
pe3yJIbTAaTOB SIBJISIETCS cepTudukaiusg nporokona MOK
(IEC61158, IEC 61784, 1EC 61800). B koHcopLuyme
MPEICTAaBAECHO OOJBIIOE YKCIO OTpacieil MPOMBIIIIEH-
HOCTA Y MHOXECTBO BO3MOXHOCTEH HWCTOJb30BAHUS
9TOU TexHOJIOruU. TakuM oOpa3oM, TapaHTUPYETCS, YTO
dyaxkimonupoBanue texHosoruu EtherCAT u uHTep-
(eiicel cucTeMbl MAEATbHO MOATOTOBJEHBI JUIS CAMBIX
pa3HOOOpa3HbIX cep MPUMEHEHUS U COBMECTUMBI C
000pyAOBaHUEM pa3IUYHBIX TpousBoautTesein. Kpome
3TOT0, TAPAHTUPYETCS U JOJTOCPOUYHAS OIS PXKKA CTaH-
JapTa Ha MUPOBOM YPOBHE.
bonee 50 mpowsBoautTeneir  yxe BBIMYCKAIOT WIU
AHOHCUPOBAJIM cepBONPUBOLI ¢ moaaepxkkoit EtherCAT.
bonee 70 mpousBonuTesieil mpemIaraloT MacTep-yCcTpoii-
ctBa EtherCAT, takue kak I[TJIK, TTK-coBMecTUMBbIE CH-
CTEMBI yIpaBiieHus, koMmbloTepHble YITY ¢ ncnonb3o-
BaHueM 6oJjiee 15 paznuunbix OC PB.

Jlyoxun Aaexcandp Baadumuposuu — uniicenep mexHuueckoll noooepicku komnaunuu Beckhoff.

Koumakmmuuiit meaegpon (495) 981-64-54.
E-mail: russia@beckhoff.com Http.//www.beckhoff.ru

Emerson npencrasnseTr YHMKanbHbleé KOPUONIMCOBble pacxopgomepbl C BbICOKOM HPOHYCKHOFI CNoco6HOCTbIO

Komnanusg Emerson Process Management o0bsIBIsSIET O
Havajie BbIITYCKa PACXOJOMEPOB C BBICOKOM IMPOITYCKHOM
CrnocoOHOoCThI0. HOBBIE KOPHOJMCOBBIE PacXOJOMEPHI
Micro Motion ELITE umeroT mpucoeamHUTEIbHbIE pa3Me-
pHbI K TpyOorpoBomy, paBHbIe 250...300 mm (10...12"), m Mmak-
CHUMaJIbHBINA pacxof 10 3266 T/4. JlaHHbBIA MPOAYKT JAOIMOJI-
HSIET CYUIIECTBYIOIIYIO JIMHEHKY pacXxoJOMEpOB CEepUu
ELITE ¢ npucoeaMHuTeIbHBIMU pa3MepaMM K TpyOoOmpo-
Bomy 2...200 mm (1/10...8").

B Hacrosiniee BpeMs mepes MPOU3BOAUTENSIMU CTOSIT
JIBE OCHOBHbIE 3a]a41: COKPATUTH 3aTPaThl MPU IKCILTyaTa-
LIMU BBIMYCKAeMOTrO 000pYIOBaHUS U 0OECIEeYUTh HaIeXK-
HOE M3MEpPEeHMEe pacxoja MpH JObIX MpUMeHeHUsX. OmbIT
MOKA3bIBACT, YTO MEXaHUUYECKHE PACXOAOMEDPDI, UMEIOIINE
BHYTPM TPOTOYHON YaCTW ABWXKYIIMECS, BpallarolIrecs
KOMITOHEHTBI ¥ TI09TOMY TPEOYIOIINE MOCTOSTHHOTO TeXHH -
YECKOTO OOCIIy>KMBAaHUSI, HE MOTYT OOECIeYMBaTh HEOOXO-
JIMMYIO TOYHOCTb M HaleXKHOCTh M3MEpPEeHUI. Takke oueHb
BaXXKHO 00ECTIEUNTh BBICOKYIO TOYHOCTh B JIFOOBIX YCIOBUSIX
U TIpK OOJIBLIMX CKOPOCTSIX Mpoliecca, 0COOEHHO, €CU Peub

uaet 06 M3MEPEeHNU pacxoia A0POrocTosIux cpen. MmeH-
HO TI03TOMY PAacXOIOMEPbI C OOJBIION MPOMYCKHOW CIO-
COOHOCTBIO JIaHHOM CepuM UAEATbHO TOAXOAST IUISI MOP-
CKO#1 TIPOMBIIITIEHHOCTH, 3arpy3KU M pa3rpy3Ku BArOHOB 1
KopabJieit, OTKaYMBaHUS ChIPOii HE(THU C MPOMBICIIOB, CXU-
SKEHHOTO TIPUPOTHOTO rasa, /sl U3MEPEHHUs ra3oB U cMe-
LIMBaHUS Ha HedTenepepadaThbIBAIOIIMX 3aBOIAX.

B pacxonomepax cepun ELITE oTcyTcTBYIOT ABUXKYILIN-
€Csl YaCTH, KOTOPbIE MOTYT CJIOMaThCs JIMOO ObITH MOABEP-
>keHbI u3Hocy. [TorpemHocTh U3MEHEHUSI MaCCOBOTO U 00b-
€MHOTO pacxofa XuakocTu coctaisier £0,10%, muioTHOC-
™ — £0,0005 r/c™m®, a MOrpelrHOoCTh U3MEPEHUS MaCCOBOTO
pacxona raza — +0,35%.

IToMrMO MpUOGOPOB € BEICOKOU MPOMYCKHOM CITOCOOHO-
CTBIO PACXOOMEPHI C MPUCOECANHUTEIbHBIMU pa3MepamMu K
Tpybomnposomy Jy150...Qy300 mm (6...12") Takke obGecrie-
YMBAIOT TOUYHBIE TTOKA3aHUS MTPU yYeTe OOJIbIINX PACXOIOB.
[TpuGopsl ObLIN TIIATENIBHO MPOTECTUPOBAHBI B U3MEPEHU U
pacxona HedTH U rasa, M pe3yJbTaThl MPEB3OILINA OXUAA-
HUSI 3aKa3YMKa.
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