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WHucTpykuus 1o yxony

[Mponyktet TOC BapHcmopd SBISIOTCS NPEAMETOM MOCTOSHHOOTO COBEPIIEHCTBA U
pa3Butusa. He cMOTpst Ha TO, YTO HACTOSIIAs MHCTPYKLMS COAECPKUT CAMYKO AKTYaJbHYIO
uH(pOpMAIIHIO, OCTYIHYI0O B MOMEHT THPAXXHBAHHS, B HACTOSIIEH WHCTPYKIIMU MOTYT
MOSIBUTHCSI MEHBIIIME PACXOXKACHUS MEXY BalllUM 00padaThIBaIOIUM CTAHKOM U HaCTOSIIEN
UHCTpYKIMEH. B ciydam m00BIX BOMPOCOB, KACAIOMIUXCS HACTOSIICH WHCTPYKIIUH,
noXkanyiicra, ooparurech Kk Bamemy Toproomy npeacrasutento AO, TOC Bapacnopd
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WHucTpykuus 1o yxony

1 BBoaHas nHdopmauusa
1.1 Ha3sHayeHMe MHCTPYKLUUU MO 06CNYXXMBaHUIO

WHcTpykuusa npeqHa3HauyeHa, MpexJe Bcero, Ais pabOTHHMKA, 3ajadeil KOoToporo
SBJISIETCSl TeKylee conepkanue u peMoHT cranka WRD150(Q). MucTpykuust comepkut
yKa3aHUs 10 YCTAaHOBKE CTaHKa, yKa3aHMs II0 IPOBEPKE, CXEMbl KHHEMaTHYECKHUe,
TUAPABIMYECKHE, CMa304yHble, ITHEBMATUYECKUE M DJJIEKTpuueckue. B nanpHeiem
n300pakeHNe PHUCYHKOB TJIABHBIX Y3JIOB CTaHKA, BKJIIOYAas MHCTPYKLUHU 0 HaJaAKe H
ycTaHoBKe. IHCTpYKIMSI COAEPKUT yKa3aHUs 10 3aKa3y 3allacHbIX YacTeH, a TaK)Ke MepeueHb
Ba)KHBIX AJIEKTPUUECKUX U MEXAHUYECKHUX JIEMEHTOB.

WNudopmanuu 1o yrnpapJiIeHUIO CTaHKA, B TOM YHCJIE TEXHUYECKUE JaHHbIE YKa3aHbI B
CaMOCTOATEIIbHOW MHCTPYKIIMK 1O yIpaBlICHWIO W dKciutyaranuu cranka WRD150(Q)+
SINUMERIK 840 D Solution line.

TexHuueckoe o0OCTyKHMBaHME M PEMOHT Mara3uHa aBTOMAaTHYECKOH CMEHBI
uHcTpyMeHTOB ZN, Manunyniaropa uHCTpyMeHTOB MN 1 BbIOpaHHBIE ClIeLUAIbHBIC
INPUHAAJIEKHOCTH UMEIOT CBOU CAMOCTOSTENIbHBIE HHCTPYKLIUH.

[Ipunoxxenue:

Tabauie! cTaHka

1.2 MNepeyeHb NpUMeHsAeMbIX COKpaLleHMNn U CUMBOJIOB
O0o03HaueHnEe MOJIEN CTAHKA!

WRD 150 HOMHUHAJIbHBIN AHaMETp pabovero MmImuHAes B (MM)

WRD 150 Q aBTOMaTuueckas cMeHa HHCTPYMEHTOB

CTaHOK COCTOWT U3 CIICAYIOIINX OCHOBHBIX Y3JIOB:

HINMAHAEJbHAS BABKA

o6osznauenune. IHITMMAHIAEJIBHASA BABKA WRD 150 — mmubzgensHas 0alOka
aMaKCHMaJIbHBIM YHCIIOM 000poTOB padouero mmuuaeas 1500 1imu

CTOWKA 5
obo3nauenne: CTOUKA WRD 150 — pasmep CTOiikM, KOTOpas HCHOJB3yeTcs s
mmuHaenpHon 6aoku craaka WRD 150

T'NIPOATPEIrAT
o0o3nauenue: HA

MAT'AZUH CMEHBI HHCTPYMEHTOB
o0o3Hauenue: ZN

MAHUNOVJATOP HTHCTPYMEHTOB
o6o3nauenue. MN

JlanpHelnme Ha3BaHUs U1 0003HAYCHUS .
AVN - ycTaHOBKa aBTOMaTHueckoi cmenbl (00braHo ZN + MN), B wHOM cCiydan
COKpAIIIEHUE JIJIS TIPOIIecca CMEHBI

12/2011 WRD 150 Q + SIN 840 D SI 4



WHucTpykuus 1o yxony

1.3 NMpaBuna TexHMKN 6e3onacHOCTU NpU 06CNYXKUBaAHUU

- PaGoTHuKHM, KOTOpbIE MPOBOAST TEXHUYECKOE OOCTY>KMBAHUE CTAaHKA, JOJDKHBI OBIThH
03HAKOMJICHBI C HHCTPYKITUEH MO 0OCITY>KMBAHUIO CTAaHKA WM MPOBOJUTH TEXHUYIECKOE
oOciTykMBaHUE B MPUCYTCTBUU 0OCTYKUBAIOIIETO NIEpCOHAIa CTaHKa.

- PaboTHHKY Henb3s 3aJepPKUBATHCS BO BPeMs padOTHI CTaHKa B MECTaX, IJI€ BO3MOXKEH
3axXBaT JABMXKYIIUMUCS YaCTSMU CTaHKa.

- IIpu nemoHTaxe dYacTeld CTaHKa HEOOXOJUMO CTAHOK BBIKIIOYHUTH W TJIABHBINA
BBIKJIFOYATENb 3aMKHYTh. ECIIM Ha TEMOHTUPYEMOM YacTH €MEeeTCs 3JIEKTPOOCHACTKA, TO
IpU JaHHBIX paboTaxX JOKEH MPHUCYTCTBOBATH TaKXKe PaOOTHUK C COOTBETCTBYIOMICH
KBaTMUKaIUEH.

- Eciu Ha NEMOHTMPYEMOM 4YacTH HMMEETCS TUAPABIMYECKOE pACHPEAEIEHUE, TO U3
aKKyMyJIATOpa JaBJieHHs HEOOXOAMMO, IpexiIe Bcero, yoparh namieHue. [laBieHue
MOJKHO BBIITYCTHTHh B 0003HAUEHHOM Ha THJIPOArperare MecrTe.

- 3anpenieHo MeHATh KaKue-Tu00 MallMHHbIE TapaMeTpbl CTaHKa, HACTPOIKa KOTOPBIX HE
omnycaHa B JIaHHOW WHCTPYKIM, TaK U B HMHCTPYKIMU 1O YHOpPaBJICHHIO cTaHka. [Ipu
W3MEHEHNUN [1apaMeTpPOB, YCTAHOBKAa KOTOPBIX OINHCAHA B HHCTPYKLHMSX, BCErna
3aMuChIBaiiTe NEPBOHAYATIBHBIE BEJIMYUHBI.

- Ecnu nmpu ycTpaHeHuM HEMoJIaJOK Ha CTaHKE HEOOXOAMMO MO KaKOW-THOO IpUYMHE
[JIABHBIA BBIKJIIOYATENIb HE BBIKJIIOYATh, TO YCTPAHEHHE HEMOJAIKU B 3JIEKTPOOCHACTKE
CTaHKa MOYET MPOBOJUTH C OOJBIION OCTOPOKHOTHIO HCKIIOYUTENIHO PAaOOTHUK C
COOTBETCTBYIOIICH KBamuduKamnuen coriaacHo Hopmbl. 50/1978C3, unu ¢ aHagoruyHON
KBaJIM(pUKaIMel B cTpaHe SKCILTyaTalliy CTaHKa.

- Ecnu BO3HMKaeT HEOOXOAMMOCTH YCTPAHEHHS HEMOJIAJOK HA CTAaHKEe NpU HATWYUH
JABJICHUS B TUAPABINYECKON LENH, TO paOOTHUK TOJIKEH ObITh OYEHb OCTOPOKHBIM, TaK
Kak BO3pacTaeT ONACHOCTb HECYACTHOIO Ciy4das OT JBHUTAIOLIMXCA 4acTeu
TUIPABINYECKUX IETIEH.

- Ilpwm cxaToil KHONKM aBapUHHON OCTAaHOBKHU CTaHKA XOJ 4AaCTEW IMAPABIMYECKON LIENH
He OJIoKHUpYeTCs, TaK KaK T'MApaBIMYecKas LIEMb OCTaeTCs MOCTOSIHHO IMOJ JIaBJICHHUEM,
MOCTYNAIOIIMM U3  akKymyinsTtopa. HeobxomuMo  coOmiofaTh  MOBBIMICHHYIO
OCTOPOKHOCTH IpU pabOTe Ha yKa3aHHBIX LEMsIX.

2 WHCTPYKLMM NO YyCTAaHOBKEe CTaHKa

2.1 NMpaBuna no TexHUKN 6e30MNacHOCTU

PaGouee MecTo OOCTYXHMBAIOLIETO MEpCOHANA HAXOAWTCS Tepel IIMHHICIbHOM
6a0Koii cTaHKa y MMaHeNn yIpaBICHHS.

JlanpHeiimee  TPOCTpAaHCTBO Al OOCIHYXHMBAHUS ~ HAXOOUTCA Yy  MarasuHa
MHCTPYMEHTOB, T7le 00CITYXHBAIOIIUN MEPCOHAT 3aJCPKHUBAETCS BO BPEMsI PYUHOUH 3aMEHBI
MHCTPYMEHTA.

JlanpHelinee MecTo [uis OOCIY)KHMBAIOLIET0 NEepCOHala HaXOAUTCS Yy MOBOPOTHOTO
CTOJIa W KPEISIUX IUINT, KA OOCITY)KMBAIOIIMI MEpCOHAN 3aKpeIuIsieT WM Pa3Kperiser
3aroTOBKY Ha CTOJI MJIM KPETSIINE TUIUTHI.

OOcyXMBalOUMH TEPCOHAN, WM JIMIA, HAaXOMAIINMECS y CTaHKa, JOJDKHBI OBITh
KpaifHe OCTOPOXXHBI BO M30€KAHUU CONPUKOCHOBEHMS C ABIKYIIUMHCS YaCTSIMH CTaHKa,
0COOCHHO C BpamaromuMmcs mmnuHAenaeM. OOCITyKUBAOUMA TEepCOHAN JIOJDKEH CTPOTo
cobmonaTh cBou 06s3aHHOCTH, BhITeKaromue u3 HopM CSN 20 0700unM aHATOrMYHEIX
HpEeANUCAHUH, TeHCTBUTENBHBIX B CTPAaHE IKCIUTyaTallMOHHHKA.

Ilpeoynpesncoenue:. KoHnyesvie evikaouamenu nooay Y3108 CMAHKA He HpeodoXpaHsom
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WHucTpykuus 1o yxony

omaoenbHble YACMU CMAHKA OM B03MOJICHbIX CMOAKHO8eHull. [loomomy 60
8pems pabomul ObIMb 0COOO BHUMAMENbHBIM HA OAHHOE 0OCHOAMeNbCMB0.

Ha cranke paspemieHo paboTaTh TOJIBKO PaOOTHUKY, O3HAKOMIEHHOMY C METOJOM
yIpaBiIeHUs U OOCITYKHBaHUS CTaHKA, B COOTBETCTBUU C MHCTPYKIHUEH 1O 00CIYKUBAHUIO U
VIPaBICHUIO CTaHKAa W CHCTEMBI YIpaBlICHUS. PEMOHT YCTPOMCTB, HaXONAIIUXCS O]
HANpsDKEHUEM, MOXET MPOBOAUTH TOJIBKO PAOOTHHMK, O3HAKOMJIEHHBIH, WM pPabOOTHUK,
00y4eHHBIH ( 110 YIpaBICHUIO U SKCILTyaTalluH) B cMbIcie 00bsBiaeHus Ne50.

[Ipu pa3zbequHEHHOM TJIAaBHOM 3alIuTHOM BhIKItouarene QFS50 u BKIFOYEHHOM
3amTHOM BhIKmouatene QFS51 ocraercs mnon  HampsbkeHueMm  TpaHcdopmarop  T1,
npepoxpanutern Q52 u Q53, nmuranue pozetkum s ornenutens macia XC17, mutanue
nornonHUTeabHON po3etkn XC18 u ocsenienue pacnpeaenurens EL1 , EL2u npexne Bcero
MUATAaHUE KAaTYIIKW TIOHKEHHOTO HAIPSHKEHUS TJIAaBHOTO 3amuTHOTO npenoxpanutens QF50,
ero 3akpsiBaroreiics kHonku SAlu ee curnanbnHoi namnel HL1 ¢ auogom D1 . OcranbHble
YacTH CTaHKA OTCOE/ICHEHBI OT CETH.

[lepen 3amyckoM cTaHKa B OKCIUTyaTallMi0 HEOOXOAMMO HCIHBITaTh HCIPABHOCTH
(GYHKIMH 3alUThl OT OMACHOCTH KOHTAKTHOTO HampsbkeHHs ( B COOTBETCTBHHM C HOPMOM
CSN 33 2000-5-54 @6mume TpeGoBaHHA MO OXpaHE IEPe] OMACHOCTHIO HAMPSKEHHS
NPUKOCHOBeHUS», cT. 238). 3amyck CTaHKa JOJDKHBI OCYIIECTBISATh PaOOTHHUKH 3aBOja-
W3TOTOBUTEIS, HJIM UM JIOBEPEHHBIE OpraHu3anuu. J[o 3aBepiieHus Bcex padoT, CBI3aHHBIX C
BBEJICHUEM CTaHKa B JKCIUIyaTallMio, 3alpelieHa Jo0as MaHUNYJSIUsS C 3JIEMEHTaMHu
YIPaBIEHUS CTAHKA CO CTOPOHBI IPYTHX JIHII.

2.2 TpaHCcnoOpTUpPOBKa CTaHKa

Cranok WRD 130 nocraBisieTcsi B 4aCTUYHO pa3o0paHHOM BHe. Macio u3 0akoB
CJIIMBAETCS, PJICKTPUUECKUE U THAPABINYECKHUE TI0JIaYl OTKIIFOUEHBI, THAPABINYECKUE MO1aY1
3araymeHbl ¥ TOBEPXHOCTH, MIOIBEPTAIOITUECs OKUCIICHUIO, KOHCEPBUPOBAHBI.

MeXKOHTUHEHTANIbHAs Tapa AJig TPAHCHOPTUPOBKA MOHTAXKHBIX Y3JIOB CJelaHa W3
MHOTOCJIOMHOM JTOCKH, TIOCOK U Oanok. M3 mepeuncienHoro maTepuaia cieiaaH moJi, 1000BbIe
YaCTU M KPBIIIKA, KOTOPbIE COEAMHEHBI T'BO3JSIMU M BUHTAMU. MOHTa)KHBIE Y3JIbl BCErja
¢dbukcupoBaHHO K moiy. Eciau He ucmosib30BaHa MEKKOHTUHEHTAJbHAS Tapa, TO MOHTaXHBIC
HeNble MPUKPBITH Ope3eHToM. [locre pacmoKOBKM CTaHKa y 3aKa3yhKka HEOOXOAMMO
yOemuThCsl, YTO OTAEIbHBIE 4YacTH HE TMOBPSXKICHB, W OJHOBPEMEHHO IPOBEPUTH
KOMILIEKTHOCTb CTaHKa M MPUHAITIC)KHOCTEH B COOTBETCTBUHU C YITAKOBOYHBIM JIUCTOM.

OtnenpHBIE MOHTAXHBIC Y3JIbI TIOJIHUMATh HAa CTAbHBIX KaHaTax 3a CTaJbHBIC
IITAaHTH, KOTOPbIE YCTAHABIMBAIOTCS B 3arOTOBJICHHBIE TPAHCTIOPTHBIE OTBEPCTHSI.

JlnaMeTpsl IITAaHT ¥ METOJbI MOABECKH YKa3aHHBI B TaOIWIaX, U HEOOXOJAMMO HX

COOJII01ATh.
IIpeaynpexaenue: Y y37I0B MpOAOJbHON U MOMEPEUYHON CTAaHHMHBI HEOOXOIUMO OTOJBUHYTH
TEJIECKOMMMYECKUE KOXKYyXH B KpallHee MOJOXKEeHHE. Y BCeX Y3JI0B HEOOXOAMMO YACNSATh
BHHUMaHHE TOMY, YTOOBI IIPH TMOJAHMMAHWUU HE MPOU3OILIO MOBPEKICHHUE BHEITHUX OOKOB
HATPABIISIONINX U BBICTYTAIONIUX YaCTeH CTaHKA.

TpancnoptupoBka MarazuHa WHCTpyMeHTOB ZN, maHumnynaropa nuHctpymeHToB MN
OMHUCaHO B caMocTosATeNbHbIX HHCTPYKIUAX ZN, MN.

TpaHcopTUpOBKAa MIMUHIEIBHOW TOJIOBKH, CTaHWHBI, MPOJOJIBHON CTaHUHBI,
MOTIEPEYHON cTaHUHBI-cM. [Ipunoskenne — TabmuIel cTaHKA.
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WHucTpykuus 1o yxony

2.3 dyHAAMEHTHbIN NnaH

JIist TOCTHXKEHUST TapaHTUPOBAHHBIX TOJIE3HBIX CBOMCTB, TEOMETPUUECKON U pabodeit
TOYHOCTH, CTaHOK HEOOXOJUMO  pACIOJOXKHUTh Ha (QYHIAMEHT, PEKOMEHIYEeMbIi
pOU3BOUTENIEM cTaHKa. Pa3mepbl ¢yHIaMeHTa M yCTaHOBKA MPUHAIJICKHOCTEH CTaHKa
yKa3aHbl Ha 4YepTexe IUaHa (QyHIaMEHTa. YKa3aHHBIA TulaH (yHIaMEHTa HE SBIISIETCS
CTPOUTENIbHBIM YEPTEKEM.

Bo3MOXHBI OTKJIIOHEHHS OT yKa3aHHOrO IUIaHa (QyHIaMEHTa HE0OXOAWMO 3apaHee
0o0CcyauTh ¢ mpousBoauTeNIeM cTaHka. [lman ¢yHgameHnTa pa3paboTaH i MCIOJIb30BaHUS
ankepHoro marepuana FIX LEVEL, koTtopslii mocraBisercss coO CTaHKOM B BHJE OCOOBIX
MPUHAJICKHOCTEH.

@ynnameHt paenaer norpedutenb. OTHOBPEMEHHO BO3MOXHBIA «llomuym» mms
00CITyXMBAIOLIET0 MepcoHalia AeNaeT 3aKa3uuK.

Yka3aHusi no yknadke ghpyHOameHma

beronnslii OJI0OK caeigaH u3 ene300eToHa, cocrosimero u3 6erona b20 (Homep 20
BBIpaXKaeT Mpenen NpodHocTH OeroHa mpu cxkatuu B Mlla wucneiTarensHOro o0pasia
pasmepamu 15150k 150 mm) u apmupoBanHoii ctanmu 10 425 §ranp ¢ MHUHHMaIbHOI
IPOYHOCTHIO TIpH pacTspkeHnn 420MITa).

JlaHHBIM OJIOK YCTAHOBJIEH Ha CJIOM yTpaMOOBAaHHOTO KpPYITHO3EPHUCTOTO IIeCKa,
KOTOPBI 00ecIiedrBaeT BHYTPEHHIOI aMOPTH3AIUI0 CUCTEMBI CTAHOK- OJIOK — TPYHT.

beronHpIli 00K, YCTAaHOBJICHHBIM HA YTPaMOOBAHHBIM KPYITHO3EPHUCTHIN TECOK B
pe3epByap (KOpOOKY), KOTOPBI U30JIUPOBAH OT IPYHTOBOM BIIAYKHOCTH.

Ocob6oe BHUMaHHWE HEOOXOIWMO YACHATHh 3aJIMBKM OCTOHOM aHKEpHBIX OonToB. Ha
3aJMBKY O€TOHOM YCTaHOBJICHBI CIeAyIONUe TPeOOBaHNUS:

1. Tlpenen mpounoctu noj nasiennem muH. 40MlIla .

2. Tlpu cxBaThIBAHMM H 3aTBEPIMBAHUM CMECH HEJOMYCTHMa YycaJka oObeMa.
HaoGopot xemarenbHO, 4TOOBI O0BEM YBEIWYMWIICH, TaK KaK 3TO TPHUBEAET K
KECTKOMY COCTUHEHHUIO MEXIy 3aJIMBHON Maccod, CTCHaMH U JHOM OETOHHOTO
0JI0Ka, aHKEPHBIM OOJITOM M TIOBEPXHOCTBIO MOIKIAIKH.

3. bBeicTpoe cxBaThIBaHUE M 3aTBEpAeBaHKEe (0 MPHOJI. TPEX THEH).

YuuteiBass TpeOOBaHUsA, TNpeabsBIAeMble K (yHIAMEHTY CTaHKa, HEO0OXOIMMO
HOPYYHUTh pa3pabOTKy MpoeKTa M YKIaAKy (yHIaMeHTa Crenualn3upoBaHHOU Qupme,
KOTOpasi KOMIIETEHTHAsl, U MMEET OMBIT MO YKJIaake (yHIaMEHTa Ioj oOpadaThIBaroIINe
CTaHKH.

CraHok 1oJDKeH OBITh pa3MelieH TakuM o0pa3oM, YTOOBl OBLI OTHAJNICEH OT
MOCTOSIHHBIX TPEMSTCTBUN (CTCHBI, OMOPHBIC CTOJIOBI, CTAHKUA M T.I.) Ha PACCTOSHUM MUH.
600 MM, a MecTOHaXOXACHHE OOCITYXKHBAIOIIETO MepcoHana ObutooTaaneHo muH. Ha 1000
MM. DTH pa3Mepbl OTCUUTHIBAIOTCS OT KpailHEe BRICYHYTHIX YaCTeH CTaHKa.

2.4 YcTaHOBKa U Hanapaka cTtaHka

Ilepen ycTaHoOBKO# cTaHKa MOTPEOUTENbh JOJDKEH OYHUCTUTH 3aKOHLIEPBUPOBAHHBIC
noBepXHOCTU. OUMCTKY NPOU3BOJUTH TEXHUYECKUM OCH3MHOM U MSTKUMU TPSIKaAMH.

KoHTakTHBIE U HaNpaBISAIOUINE MOBEPXHOCTH JOJDKHBI ObITh YHCThIMU. [loTpedurens
IPEJOCTABIISAET NPU YCTAHOBKE, MOHTa)K€ M 3aIlyCKe CTaHKA B JKCIUIyaTallMI0 HEOOXOAUMOE
KOJINYECTBO pAOOTHUKOB W HEoOXoauMble npucnocoOneHus. Jlias yCTaHOBKM CTaHKa
HEO0OXOAMMO MOBEMHOE MPHUCIIOcOoOIeHre ¢ Tpy30noabeMHOCcThI0 MuH. 100KH.

Ilepen  ycTaHOBKOM cTaHKa Ha IOATOTOBICHHBIH  OETOHHBI  (yHIAMEHT
PEKOMEHAYETCsl IPOBEPUTh OCHOBHBIE MapaMeTphl (PyHAaMEHTa B COOTBETCTBUU C IJIAHOM
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dbyHnamenTa, 0co00 MPOBEPUTH OTBEPCTHS AJIsi aHKEPHOT'O KPEIUICHHUS.

Ilpeoynpescoenue:

Ha noozomoenennviii ynoamenm cmaunka YCmaHo8ums NOONONCKU 0N NOJbIX
bonmos.

B pesvbosvie omeepcmusi cmanuHbl CMAHKA HABUHMUMb NOJble OANAHCUPOBOUHDBLE
bonmul ¢ eatikamu. I[loowams cmanuny u omeeHmums OOAMbL MAKUM 00PA30M, YMOObL OHU
8bICMYNANU OM HUNCHeU nogepxHocmu cmanunsl Ha 20.mm.

K oymvim 6onmam no nepumempy cmanumvl HACAOUMb aHKEpHble O0Mbl, HA
KOMOPBLIX HACAXHCEHbl NOONONCKU. AHKepHble OO0Nmbl NPOMU8 6bINA0AHUA DUKCUPOBAHDBI
noonodickamu u 2atikamu (bonm evicmynaem 2auky maxc. Ha 5-10 mm). [Jannvim obpasom
2pynna NonepeuyHol CMAHUHbL YCMAHABLe8Aemcs Ha (QyHOamMeHm U ¢ NOMOWbIO
banancuposaunvix OONMO8 8bIPAGHUBAEMCS K NPUOIUSUMETLHOMY YPOBHIO 2OPUIOHMATLHOU
HOBEPXHOCTIUL.

Ilocne «epyboii» ycmanosku uacmei 2epynnvl CMAHUHbL MU YACMU CMAHUHDBL
CKPYUUBAIOMCA U UX B3AUMHOE NOJOJNCEHUEe DUKCUPYemcs ¢ nomoubio nanvyes. Kpennenue
cmauka K @yHOamMeHmy npo8oOUMbC MOIbKO NOCIe MOYHOU YCMAHOBKU dacmel epynnul
CMAHUHLL K VPOBHIO 20PU3OHMANLHOU HNOBEPXHOCMU U 3ATUMUEM AHKEPHBIX 0O0NMo8
bemonom. Ilocne nonnozo 3ameepoenus 6emona nposooumscs Koumpons (unu Koppexyust)
YpasHoGeuuganue CManKka U NOOMANCKA 2aeK y AHKePHbIX OOIMO8.

MoHmaxx cmaHkKa

C mpu4MH TapHCIOPTUPOBKH HEOOXOAMMO YTOOBI CTAaHOK Y TPOU3BOJIUTENS OBLIT
pa3zo0paH Ha HECKOJIBKO YacTeH U B TPAHCIIOPTHOHN YIAaKOBKE OBLI MEPEBE3CH K 3aKa3UUKY.

COopka OTHEeNBHBIX MOHTQXHBIX TPYII B €IMHOE IIEJI0€ MPOBOIUTCS Y 3aKa3uuka U
Make B ciydyae, KOTJla MOHTaX TOHATEH C TpUaraeMblX TaONWIl, CIEAyeT JAeTalbHOe
OINKCaHWE MOHTa)kKa OCHOBHBIX TPYIIII.

B mepByro ouepens HEOOXOAMMO MPEAYNPEIUTh HA TO, YTO HEOOXOIUMO YIIEIHTh
0oJbIIIOC BHUMaHUE Ha 3aKpEIUICHHE W TPAHCIIOPTUPOBKY OTICIBHBIX MOHTA)KHBIX TPYIIII
COTJIACHO TAOJHIIBI.

Cmolka

Croiika 1eMOHTHUpPOBaHa OT KApECTKU CTOMKHU. BO BpemMsi MOHTa)ka CTOMKY MPUKPENMUTH K
KOpETKE.

LWnuHdenbHass 6abka

[lepen mepeBO3KOM BepXHsAS YacTh IIMHHJIEIBbHOW 0aOku aeMoHTHpoBaHa. [IMHONB
U3bSATa U IPUTOTOBIIEHA OTAENBHO OT COOCTBEHHOIO KOpIyca HIIMHAEIbHON 0abkH, yacTb
KOTOPOU OCTAaeTCs IPUKPEIUIEH K CTOMKE.

Bo Bpemst MOHTa)ka MITIUHIETLHON 0a0KM MUHOJIb BCTABJSETCSA B TTIMHIACIHLHON 0a0OKwH,
KOTOPBIH 3aKPEIUIeH K CTOMKE M 3aKpOeTCsl BEpXHEH 4aCThi0 KOPIYC IIMUHIETbHON 0a0KH.

Anekmpowkagh, paboyee Mecmo obcryxuearou,e20 rnepcoHasna

OnexTpouikad BMOHTHPOBAaH B KOHCTPYKLHIO CTaHKA. DJIEKTPOKaOensl MPHUBEACHBI C
aNIeKTpoInKada K OTAEIbHBIM KOMIIOHEHTaM CTaHKA U yJIO0KEHBI B KaHallaX U MPOBECaXx.
VY pabouero mecra 0OOCIIYKHBAIOIIETO MEPCOHATA pPa3MEIIEH IyNbT YINPaBICHHUS] CHUCTEMbI
yIpaBIEHUS CTAHKA.

12/2011 WRD 150 Q + SIN 840 D SI 8



WHucTpykuus 1o yxony

Beod cmaHka e aknnyamauyuro

[Tocme okOHYAaHHMS MOHTa)Xa CTaHKA W TEpe] YCTAHOBKOW 3alIUTHBIX KOXKYXOB,
KOTOpBIE BO BpEeMsi MOHTaka OBUIM CHSTBI, MPOBECTH KOHTPOJb HAJaJKH EJIEMEHTOB
OrpaHU4YMBarOIINX 3a30p Ha HaANpPAaBJIAOMIUX, KOHTPOJIb MOACOCAWHCHUA DJJICKTPUYCCKUX,
THJIPABIMYECKAX M CMa3bIBAIONIMX Ilerneil. HamogHWTh MaciioBbie pe3epByapbl MacioM.
[lepen BBemeHUEM CTaHKAa B JKCIUTyaTallMI0 HEOOXOAWMO O3HAKOMHTCS C MHCTPYKIHEH IO
00CITy’)KMBaHUIO.

Ilpeoynpeixncoenue!

Ilocne 3anycka 2udpasIu4ecKko2o U cMa3vlearwezo azpe2ama npogecmi Omeoo
6030yXa OMOENbHBIX CUOPABTUHECKUX U CMA3bIBAIOWUX yYenell, U CKOHMPOIUPOBAMb UX
@yHryuu.

Ilocne 3anycka cmanka Ha X0I0CMOM X00Y CKOHMPOIUPOBAMb pabomy écex QyHKyuil
U UX cucmemy ynpaeieHusl.

2.5 MoakntoyeHUe cTaHKa K ceTum.

[Tocne OTKpBITHS IBEPIIHI TIIABHOTO PACIPENCTUTENS C OJJHOU €r0 CTOPOHBI JOCTYITHO
mecto npucoenuHenus (3axumuas miata XT 10 ¢ zaxumamu U, V, W, N u PE),
npeIHa3HauYeHHOe Jii TMPHUCOSAMHEHUS K PAlOHHOHN MOACTAHIIMKA TPOBOJOM C 3aJaHHBIM
CEYCHHEM, YKa3aHHBIM B DJJIEKTPUUYECKUX cxeMax cTaHka. 3axuM N He o00s3aTrensHo
MOJKIIOYaTh. 3alUTy [OJaYd TPOBOAWT IOJNH30BaTEeNh CTAaHKA. 3aluTa CTaHKa
obecrieunBaeTcsl T1aBHBIM aBToMatoM meperpy3ku QF1L, ycraHoBIIeHHBIM B OOKOBOW 4YacTH
KOpPOOKM pacmpelenuTe]ss U MEXaHW3M €ro BKJIIOYEHHS JOCTYIEH C BHEIIHEH CTOPOHBI
pacrpenenuTens ¢ MpeABapPUTEIIbHO BKIIOYCHHBIMU TpenoxpanutensMu. [lombopka mogaum
JOJKHA OTBEYATh MOJIBOJUMOIN MOIIIHOCTH CTaHKa, YKA3aHHOU B TabIM4Ke HA OOKOBOH YacTu
TJIABHOTO  AJICKTPOPACIPEACIUTEILHOTO IIUTA U JOMYCTUMOMY CHHKEHHUIO MUTATEIHHOTO
HATPSDKEHUS Ha BXOJHBIX 3QKHMaX.

CTtaHOK He MOXeT ObITh HANPAMYI0 MOAKJIIYEH K IEKTPUYECKOW ceTH 4Yepe3
NMpeIoXpaHuTeNb TOKA. B ciyyae ncnosib30BaHus MpegoXpPaHUTe/Isi HEOOX0AUMO Bceraa
HCI0JIb30BATh pa3jieuTelbHbIA TpancopmaTop.

[Ipu pazbenuHeHHOM riaBHOM npefoxpanutene QFS50u 3aMKHYTOM MpeoXpaHUTENe
QF51 ocratores mox HampspkeHueM TpaHchopmatop T1, mpenoxpanutenu Q52 u QS3,,
MATAaHUE PO3ETKHU JIsl oTAenuTtens macina XC17, nuranue gomoaHuTenpbHOM po3eTkn XC1l8u
OCBElICHUE pachpeaenuTenbHoro ycrpoiictea EL1 , EL2 u rmaBHBIM 00pa3om, muTaHue
KaTyIIeK TMOHWKEHHOTO HamnpspkeHus rinaBHoro mnpemoxpanutens QF50, ero 3ambikaemoit
kHonku SAl u ero curHanbpHOM jammsl HL1 ¢ muwomom DI1. OcranbHble 4YacTH CTaHKA
OTKJIIOUEHBI OT CETH.

2.6 Mopsaok moHTaxa ansa nogkno4vyeHnsa NC ctaHka K cucteme
ynpasrieHus

DIIEKTPOMOHT@X KOHCTPYKTHBHO PpEIICH B COOTBETCTBUM CO  CTaHIApTOM
CSN EN 60 204-1x0Topslii COOTBETCTBYET MEXyHapoaHoMy cTanaapty IEC 204-1.

DIIEKTPOMOHTAX CTaHKA M MMOJKIIOYCHHSI CHCTEMBI YIIPABICHHS IPOBOISAT PaOOTHUKU
3aBOJIa-U3TOTOBUTENS HIIM JKE MOBEPCHHBIC MM JIMIA, KOTOPHIE MMEIOT COOTBETCTBYIOIIYIO
TOMY DJICKTPOTEXHUYECKYI0 KBAJTH(UKALUIO ¥, MPOXOISIINE PEryIIPHO IepeaTTecTalnuio B
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coorBerctBuu ¢ Ilpemmucanmem Ne50/1978 Sb. YuuteiBas OTBETCTBEHHOCTH, KOTOpas
HeoOX0/iMMa TIaBHBIM 00pa3oM M3-3a 0e30macHOCTH (OXpaHa Mepei OMacHbIM KOHTAKTOM) M
MIPOBOJIUMBIX aTTECTAIIMA B COOTBETCTBHH C CSN EN 60 204-110 NOoAKIIIOUEHHUIO, MIPOBOJIUTH
AJIEKTPOMOHTAX WM KOHTPOJIb JTOJDKEH Pa0OTHUK ¢ 0oJiee BBICOKON 3IIEKTPOTEXHUYECKON
KBaTH(pHUKAIMEH 115 caMOCTOSTeIbHOM paboTsl (8 6 mpennucanne 50/1978).

[ToxBOAKY OT pacnpenenuTeNsHOTO dEeKTpoIIkada K cTaHKy o0ecreunBaeT 3aKa3uuK.
OH ke HeceT 3a ATO W OTBETCTBEHHOCTh. HeoOXomumple IMaHHBIC U OMPEACICHUS
napaMeTpoB TOJABOJKH W MECTO TPUCOCTUHEHUS YKa3aHHbBI B MOHTAXKHOW CXeMe.
DNeKTpooOOpyI0BaHNE CTAHKA PaCCUYUTAHO HA MpUCOeAuHEHNE K ceTu ¢ mapameTpamu 400B,
50T (ecnu HE 3aKa3aHO C UHBIMHU MapameTpamiu). [Ipu nprcoeMHEHUH BBOJA HEOOXOIUMO
o0ecIeunT MpaBoOBPAIIAOIIYIO MTOCIeA0BaTeIbHOCTD (a3!!!

Pa3memnienue pacnpenenuTenbHbIX 3JIEKTPOIIKadOB U BCEX Y3J0B CTaHKA yKa3aHO B
miaHe ¢yHaameHnTta. B murane ¢yHmameHTa Takke 00O3HAYECHBI W OIPEACIICHBI KaOelbHbIE
KaHaJbl JJIs TTOJIBOJIA YEIEKTPOIMPOBOAKH K OTJEIBHBIM Y3JIaM.

Kryrer kabeneld ¥ BBOABI K OTIENBHBIM Yy3JIlaM OOO3HAYEHBI COTJIACHO CXEMBI
npucoeanHeHus. llpu aeMoHTake Ha 3aBOJIE-U3TOTOBUTENS MYyYKH KTYTOB U BBOJBI
pa3aeneHbl MO OTACTHHBIM Y3JIaM.

IIpumeuanue: CocTaBHOW 4acThiO KalOeseil 1 BBOJIOB TaK)Ke SBJsETCS KaOenu, CBI3aHHBIC C
CHUCTEMOH YIIPABIICHUs U IIPUBOJAMU.

[Tanens ympaBieHUsi, KOTOpas HAXOIHUTCS B MECTE HAXOXKICHHS OOCIYXHBAIOIIErO
IepcoHajia, yCTaHOBJIEHa Ha MOBOpPOTHOM mamde. CTond maHemw YIpaBICHHS COJCPKUT
TaKXKe HEKOTOpble mepuepuiiHple YCTPOMCTBA CHCTEMBl YIPABICHHS, KOHHEKTOPBI
IPUCOCIMHEHUS JOTOJHUTEIBHOTO IyJIbTa YIPABICHUS, CETEBOH KOHHEKTOP, KOHHEKTOP
USBu pozerka MURR 230B. YcTaHoBka yka3aHa B MOHTa)XHBIX CXEMax.

IIpumeuyanue: [IprBoJa TOKHBI OBITH MPOTAHYTHI MOIBUKHBIM ITPUBOIOM.

CoOCTBeHHOE TMOAKIIOYCHHE OCYIIECTBISETCS IOCIE€ MOHTa)Xa CTaHKa, W IOCIe
pa3MeIeHus COOTBETCTBYIOIIMX y3JIOB B COOTBETCTBHH C TUIaHOM (yHIameHTa. OCHOBOM st
MOJKIIIOUCHUS SIBIISIFOTCS. CXEMBl MOHTa)Ka M COCJAMHEHHS, a TaK JX€ COOTBETCTBYIOIIUE
TaOJINIIH.

[Tocme OKOHYATENBLHOTO TOJKIIOYCHHS DSJICKTPUUECKON YCTAHOBKHM HEOOXOIMMO
KTYTHI KabeJIel MoI0THATh, CBA3aTh U 00ECTICYUTh MPOTUB BO3MOXKHOTO BhIpbIBaHUs. Ocoboe
BHUMAHHUE y/IeIAeTCs KOHTPOIIO mpefoXpanuTebroii remnu- cv. CSN EN 60 204-El. 20.

3 MHCTpyKuua ons npoBeAeHNUA KOHTpons

[lepen 3amyckoM CTaHKa AOJKHA OBITH MMPOBEIEHA UCXOAHAS MPOBEPKA IIEKTPOOCHACTKHI
u ycraHoBku cormacHo CSN 33 1500u HamucaH HMCXOIHBIA OTYeT O mpoBepke. IIpu
u3MepeHun conporuinenns m3onamuu cornacio CSN EN 60 204-151.20 sn. o6opynosanmus
CTaHKa HEOOXOJUMO JIeHCTBOBATh OCTOPOXKHO, YTOOBI M30€KATh MOBPEKIACHUS IJICKTPOHHOMN
OCHACTKH CTaHKa TMOBBINICHHBIM HampspDkeHHeM. HeoOXoauMo OCYIIECTBUTH CIEAYIONIUE
MEpBHI.
- OTCOCOUHUTH BCE BXOJHBIC KAOETU OT MHKPEMEHTAIBHBIX JAaTUYUKOB JBHTATENIeH BCEX
OCeU U IIITUHIEIS
- OTCOenuHUTH Bce kabenu, unynme Ha PCUenunuiy u qucruieit
- OTCOEIWHUTH BCE KOHHEKTOPHI M mpoBoja nutanus k eauauiie NCU u Bce mpoBoaa
uaymue Kk SMmonynsam (nepudepuiinbie enunuipl PLC yacTu cucTeMbl yripaBiieHuUs)
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- xuemMmbl 60 m 80 momkHBI OBITH COEAWHEHBI C KapKacoM pacHpeneuTeIbHOTO
YCTPOMCTBA.

VY 21exkTpooOopyIOBaHUs CTaHKA B TEUCHHHM CPOKa SKCIUTyaTalldd CTaHKa HEOOXOIAMMO
TMepPUOANYECKH TNPOBOAUTH moBepkd B cooTBerctBun ¢ CSN 33 1500.3a rpanuueit
HGO6XOI[I/IMO HeﬁCTBOBaTB B COOTBCTCTBHMU C COOTBCTCTBYWOIIMMU CTaHAAPTAMHU U
WHCTPYKIUSMH II0 3allyCKy METaUI000padaThIBAIOIIUX CTAHKOB B OKCIUIyaTalldi0 U
Oe3omacHoOil paboTe 3JeKTpo0OOpYNOBaHMSA, JEHCTBUTENBHBIX B CTpaHe OHKCIUTyaTallliu
CTaHKa.

4 AneKTpnyecKkme cxembl

K cranky npunaraiorcst 3J1€KTpOCXEMbI CTaHKaA .

5 PYHKLUU CTaHKa

5.1 PerynupoBka (yCTaHOBKa) 35IeKTPUUYECKNX YaCcTen CTaHKa

B or1Oil crathe ommcaHa peryJupoBKa HEKOTOPBIX YacTed CTaHKa, KOTOPYIO
HEOOXOIUMO MPOBOJUTH MPU COOPKE CTaHKA, MOCIIE €ro YaCTUYHOTO JEMOHTa)Xa WU MOCIe
peMoHTa. DTO KacaeTcs, MPEeXk e BCEro yCTaHOBKU OPUEHTHPOBOYHOIO CTOI, CO(MTBEPHBIX
HO3HI.[PII>1 YIIPaBJIKICMBIX Yy3JI0B, YCTAHOBKU HCXOIHBLIX YIOPOB MW YCTAHOBKHU JATUHUKOB
ormepuBanus rpynn u COMP.

5.1.1 Bx00 8 MawuHHbIe napamempsbi

ﬂocmyn 6 ()armylo oonacmep paspeuten mMoOabKoO JHyam 3Harouium, maxK Kakx
Helwaﬂm[muuposaunble U3BMEHEHUA MAWUHHDBIX NOCMOAHHbBIX 6GE/TIUUYUH MOXHCEM
npueecmu He moJjbKo K naoxoi paﬁombl CMAHKAa HO U K e20 aeapuu!

HpOCMOTp " PCAAKTUPOBAHUC MAIIIMHHBIX KOHCTAHTHBIX BCJIMYWH MOXXHO OCYHICCTBUTDH

Uvedeni do
B OIEpAIlMOHHOW oOmacTn . Pro¥es (,Start up®, ,Inbetriebnahme®).  ducmreii ¢
Uvedeni do
kHomkoi . PreMest 0 (' Start up“, , Inbetriebnahme") uzobpakaercss HakaTHeM KHOIKH
=
sitr| ron mucruieeM NC. B HibKHeH 4acTH JUCIUIES MOSBHTCS MEHIO C IPEUIOKEHHEM

Uvedeni do
omeparoHHbIX obnacreit. Haxxarnem ropuzonTtanshoi SOftxuonku - PrO¥®E 1 ( Start up*,
»Inbetriebnahme®) usobpaxkaercss OCHOBHOE MEHIO JaHHO# ornepainnoHHo# o0actu. [Tocie
OCBOOOXKICHHUSI PEAAaKTUPOBAHUS TIOCTOSHHBIX BEIWYMH HEOOXOAMMO Ha JaHHOW (ase
3arucarh mapoJib.

ITopsimox ACHCTBHS.

Heslo
- Ha BepTuUKajdbHON SOftkey manmenn HaxaTh KHOIKY (,Password..",
~Kennwort...")
Zap=sat
heslo

- Ha BeprHKaimbHOW SOftkey maHenun HaxaTh KHOIKY
»Kennwort setzerf)
- ¢ momorbio Tactatypel NC 3anucats napons: ,,EVENING*

(,Password set,
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- Ha)kKaTh KHOMKY L"7| ga kaBuatype NC nian BeprukansHyio SOftkunonky ,OK*.

[Ipu ommbOYHON 3amucH Mapoiau H300pa3uTCcsi TEeKcToBoe coobuienue ,Ilapons
owmubouna " (, Password isnot valid !*, ,, Kennwort ist nicht gueltig !*).

[Ipu ommOOYHOM 3aJaHUM MApoJsl MOSBUTCA CUTHaIM3auus auanora ,, Ilapons
owmubouna " (, Passwordisnot valid I“, , Kennwort ist nicht gueltig !“).

[Tocne mpaBUIBHON 3aMKMCH KOJAUPOBAHHOTO CIIOBA MOXHO TEPEKIIOYUTHCS B 00JIACTh

Strojni

MapaMeTpoB HaXKaTHEM TOPU3OHTAIbHON SOftkHonku ,J/laHHble cTanka“  9%@
(,Machine datd’, , Maschinen-DaterY). Hactosmum Ha qucmiee NC mosBisieTcss OCHOBHOM
JCILICH, U3 KOTOPOTo MOXKHO Tiepeiit B ooacth NC mapaMeTpoB ¢ momolsio SOft-kHOmKH

[IOJI JUCIIJIEEM.

Ilpedynpexncoenue | Bce mawiunHble KOHCMAHMHbBIE BEAUUUHBL 00CIYHCUBAIOUEMY
nepconany O0CmMynHul, HO 3anpeuieHo 0e3 Cco21acus Npou3eO0uUmens MeHAMb me
MAWUHHble NOCHIOAHHBIE 6EUYUHbI, KOMOpPble HE ONUCAHbL 6 Ce0YIWUX 21a6ax
UHCIMPYKYUU.

Ilpedynpexncoenue | Ecnu neo6xo0umo Hekomopwvle mawiunHvle NOCMOAHHbIE 6eTUYUHDBL
UZMEHUMb, MO HPU UX YCHMAHOBKE HE00X00uMo CcoO1100ams ONRUCAHHBLIL NOPAOOK
delicmeuil.

5.1.2 Cma3ska

[Tocne BbI30BA CMa3Ku 3amlyCKaeTcsl COOTBETCTBYIOUIMK Hacoc cmasku. Eciou
BBIKJIFOUATEb JIABJICHUS M3BEHIAET CMa3Ky TPYIINbl JaBJICHHUE, TO AKTUBUPOBAH MAarHUT
COOTBETCTBYIOIIETO TUAPABIMYECKOTO PacCHpeiesuTeNs U 3TUM BbI3BaH IMYJIbC CMa3bIBaHUSI.
Macno mopa naBleHHEM BIYyCKaeTCs MO TPYyOOINPOBOMY HUepe3 OTKPHITHIA pachpeneauTelb
CMa3bIBa€MOr0 y3Jla B paclpeAesiuTeNd M WX J103aTopbl. PacmpenenuTens BKIIIOYEH Tak
JIOJITO, TOKa [aBJI€HUE B CMa3bIBa€MOW II€MA HE MPEBBICUT COCIUHUTEIBHYIO BEIUYUHY
JaTyuKa JaBjcHUs cmasbiBaemor rpymmel (1,8 MIla) u mocnenoBaTebHO HE TPOMIET
YCTAaHOBJICHHAs  BbIAEpKKa 10 BpeMmeHu. [loroM mocine  OTKIIOYEHHUS  MarHurta
pacmpenenuTens Maclio Mo/ IaBIeHUM MOCTYIAET C 03aTopa 00paTHO B pe3epByap arperara
cMasku. Kak TONBKO IaTyWK HOaBJIEHUsS Maciia cHOoBa coooOmuT nasieHne < 1,8MIla u
npoiiieT JanbHEWIINi BBHIOpAaHHBIA YacOBOW MHTEPBAJI M IOTOM MOXET OBbITh BBI3BAH
JaTbHEUIITNN UMITYJIbC CMa3KH.

OTtnenbHbIE UMITYIBCHI CMa3KU CYUTHIBAIOTCS U KaK TOJIBKO UX KOJIMYECTBO JOCTUTHET

BbIOpaHHOrO yucia ( HACHIIMIEHOCTh IIUKJIA CMa3KH) MOCJC 3aBEPIICHHS MMOCICIHEro Mysabca
JIBUTaTEIb HACOCA U COOTBETCTBYIOUIEE THIPABIMYECKOE PACIIPEICIUTEIIBHOE YCTPONCTBO
BBIKJIFOYEHO, U TOT/Ia CMa304YHbIN [IUKJI CMa3bIBAEMOI0 y3Jia 3aBEPIIICH.
HacplleHHOCTh CMa304HBIX IUKJIOB (KOJMYECTBO CMAa30YHBIX IMYJIHCOB B OJHOM ITUKJIC
CMa3KH), MHTEPBaJIbl BPDEMEHHU MEXKTY ABYMS IIUKIAMU CMa3KH, U TPAEKTOPHS, KOTOPYIO y3ell
JIOJKEH OCYIIECTBUTh MEXKY ABYMS LIMKJIAMU CMAa3KH 3aJlaHbl B MAIIMHHBIX MapaMeTpax B
nucriee cMasku — cM. ,,PLC mammaHbIe TapaMmeTpsl + moTpeduTensckue okHa ctanka WRD
150 (Q)c cucremoii Sinumerik 840D SI“.

- B Hayaje KaXJOro CMa304HOIO ITyJIbCa MPOCIEKUBACTCS 32 TEM, YTOOBI HACOC CMa3KH
He paboTaj CIMIIKOM jgoiroe BpeMsi ( BO3MOXHOCTH JIOITHYTOrO TpyOOIpoBona,
nedekTHBI HamopHBIN BBIKIIOYATEIb, MTH. ) EciM MakcuMmaiabHOE pa3pelieHHOEe
BpeMs XOJa Hacoca IMPEBBIIIEHO, TO LHKI CMa3KUl OTMEHEH, H300pakaeTcs
CUTHAJIN3ALUS OIIMOOK.
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- TOCJe JIOCTHXKCHHs JaBlicHHS Macia (BBIKJIIFOUCHHE JIBUTATENsS Hacoca U
HEePEKIIIOYCHUE €r0 PACHPEICIUTSIBHOIO YCTPONWCTBA B HCXOMHOE MOJIO0KEHHE)
KOHTPOJIMPYETCS BpeMs, KOTOpPOe HEIAOHKHO MPEBBICUT BPEMS 32 KOTOPOE JIABICHHUS
Maciia B cMas3biBaeMoM Yy3ie ynaner He Hmke 1,8 Mna. Ecnm ykazanHoe Bpewms
MPEBBIIICHO, TO CMa3ka OTMEHEHA, U N300pakaeTcs CUTHATU3AIUS OIINOOK.

- MpoBepseTCs BhICOTA YPOBHs Macjia B 0ake CMa304HOro arperara. Eciu ero ypoBeHb
nmajaeT HWXKE MHHHMAJIBHOTO TMpejeNia, TO IMKI CMa3Kh MpephIBacTCs, H
n300paxkaeTcs CHrHAIM3aIMs OmMKUO0K. bak HEOOXOAMMO TOTOTHUTHT MPEANHCAHHBIM
MAacJIOM.

5.1.3 YcmaHoeka pomayuoHHO20 0amy4uKa noeopoma wnuHoesns

Cranok ocHameH gataynkoM RGK2M - 15G{VS Sensorik}uns cHsITHs mosI0KeHUS
paboyero MMHUHACAS W BO3MOXXHOCTH OPHEHTHPOBAHHOTO CTOM. JlaHHBIA JaTYMK HMEET
CUHYCHBIN BBIXOIHOM curHai BenuduHod 1 VPP u mpou3BOAUT CHATHE BETUYHH C 3y04aToro
KoJieca ¢ KoJimuecTBoM 3y0oB 540mT.

NC cucrema ynpasiaenus SINUMERIK 840D Sl pasnuuaer 1Ba BHIa
OPUEHTUPOBAHHOTO CTON IMUHAEHS. Bo-mepBbiXx, 310 T.Ha3. NC Mmo3unmoHHpoOBaHHE K
POrpaMUPOBAHHOMY OOIIEMY TOJIOKEHHI0 ¢ ToMoIIbio QyHknuii SPOS,u maneiie T.Has.
PLC no3urnmonupoBanue, Ie UIMUHIETh YCTaHABINBAETCS B HEMOABMKHOE mojokeHne. NC
MO3UIIMOHUPOBAHUE UCIIOJIb3YETCS B TEXHOJOTHYECKHUX nporpammax, PLC
MO3UIIMOHUPOBAHUE TIPH OPHEHTHUPOBKE IIIHUHACIAS HAa OMNPEICIICHHYIO TO3MIMI0 IPH
BCIIOMOTATENbHBIX (QYHKITUSX.

HcxonHasi, T.Ha3. HyJIeBas TOYKa, K KOTOPOW IINMHHJECIH YCTAaHABIUBACTCS B O00OWX
ciyuasix, onpenerniena NC nmapamerpom ,34100 REFP_SET_POS|0] nefictByronmm s
ocu C.

[IpaBUIBHO YCTaHOBICHHOE IOJIOKECHHE JJIsi aBTOMATHYECKOH CMEHBI MHCTPYMEHTOB
Takoe, KOIJla KaMHHU [IIUHACIS HalpaBJICHbl TOPU30HTAIBHO. B JaHHOE IONOXKCHHE
MIMTAHJIEH JTOJKSH OpUEHTUPOBAThCs mocie koMauapl SPOS=0imu nocie HaxkaTtus KHOIKA

N

»CTapT OPUEHTUPOBAHHOTO CTOII IITUHICHS

Ilopsinok AefiCTBUI IIPU YCTAHOBKE:

. CkontponupoBatb, eciiu NC nmapamerp ,34100 REFP_SET_POS[0]uyneBoii. Eciu
HET, TO €r0 He0OXOAMMO YCTAHOBHUTH Ha HOJIb.

IMapameTtp ,34100 REFP_SET_POS[0]M0xHO HaiiTH CIIEAYIOIIUM 00pa3oM:

o Uvedeni do
HaXATh KHONIKY =8| => ropu3oHTambHyl0 SOftkmomky . Prevezu (,Start up®,
Strojni MD

,Inbetriebnahme*) > data (,Machine data", , Maschinen-Daterf) > osy
(,Axis specifi¢', , Achsspezifisch&). 3arem ¢ momoripio BepTukaabHOi SOftkHOMKH , OCh

Oza

! (,Axis +“, ,Achse +) maiitu ocb C M C TOMOIIBIO KHOIOK YIPaBJICHUS

AT

Kypcopom HaWTH COOTBETCTBYIOIIUH MapaMeTp.

. YcranoButs mapamerp 34100 REFP_SET_ POS|0] na BennuuHy 0.
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AKTHBHpOBaHHE JaHHOTO MapameTpa OCYIICCTBUTCS HaKaTHEM BEPTUKAIBbHOW SOft-kHOMKH

Reset...
(,NCK Reset) wu mnocieaymommM HaxaTueM BepTHKalbHOUW SOftkHOMKH
Ano
(,Yes', ,Ja").
Stroj _ .
. [lepexyrounTh B OMEPAIMOHHYIO 00JIACTh (,Machine®, , Masching)
;
KHOITKOJ [ching,
. B pexume ,JOg° oCymIeCTBUTH C MOMOUIBIO KHOIKH el OPUEHTHUPOBOYHBIN CTOI

LIMUHJIENS, YeM U IPOU30UIeT pedeprupoBaHUE IITTUHICIIS.

T ]
b C 1moMonIpi0 KHOIOK JJIA TOJTYKOBOU noaayr MIMWHACIEM :[I] nim :[I] OTMCHUTH
TOPMO3 IIIMHUHACIIA.

. Bpyunyio mnoBopauumBaTh IIMHUHJIENEM, I[OKa KaMHU HE COPHUEHTHUPYIOTCS B
TOPU30HTAIILHOE MOJ0XKEHHE.

v
FESET

. Haxars kHODKY
cepBuca:

Ha TaHeNU yhpaBieHus cTaHka. llepexmiounTh B 00JacThb

Diagnostika

RED

HaXXaTb KHOIIKY => ropu3oHTaJIbHYIO SOftkHONKYy ,/IMarHocTHKa“

Servisni
(,Diagnosig, ,Diagnos¢) -> _ 2obrazeni | ( gepice displays, , Serviceanzeiget) >
Servis
osy (,Service axi$, ,Service Achsé). 3arem ¢ momomnipi0 BepTUKaIbHOU SOft-

Osa

kHoOmku ,Ocp +* * (,Axis +, ,Achse +) wnaiit ocs C. BeruecanTp BEIUYHHY

»PeajibHasi mo3uuus u3mep. cucrembl 2° , Skut. poloha odn#r. syst. 2 (, Pos. act. val.
meas. sys. 2, Lageistwert messystem ‘3, koropast COOTBETCTBYET MOJOKECHHIO HAYATbHON
OTMCTKH YCTAHOBJICHHOI'O AaTYHMKaA.

. JlaHHyI0 BEIMYMHY, HO C 0OpaTHbIM 3HakoM, BiOkuTh B NC mapamerp 34100
REFP_SET_POS[0]. Ocymecrsiaeaue  u3MeHeHUS  (MPEANOIOKEHHEM  SIBISCTCS
npeabiaymias Ae0JOKMPOBKAa MaMATH KOAMPOBAHHBIM MAapoJieM). Kypcop MepeMecTUTh Ha
BEJIMYMHY TIOCTOSIHHOM BennuuHbl. ,34100 REFP_SET_POS[0]=> ¢ nmomoIipio ToCTaTyphl
NC cucreMbl 3amucarth HOBYIO BEJIMYMHY, B TOM YHCIIE JCCATHYHBIC MeCTa => HaKaTh

KHOIIKY L™" | AKTUBUpPOBATH ITApaMETP HaXKaTHEM BepTUKaIbHOH SOft- kHomnku , Pecer NCK*

Reset...
(,NCK Reset) wu mnocrieayommM HaxaThueM BepTHKaIbHOW SOftkHOIMKH
Ano
»Jat (,Yes', ,Ja").
. 3amaHreM KOMaHIbl CTapTa OPUEHTHPOBAHHOIO CTON (HAmMp. KHOMKOM ‘H:)

MIMUHACTIEM YCTAHOBUTH KOOPAWHATEI U ITPOBEPUTH TOYHOCTH HAC31a.
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5.1.4 Hacmpolika cmewieHusi REF moyek Osnsi nuHelHoOU epynnbl

KonTpons maHHOW HACTpOMKM NPOBOJUTCA BCerza B ClOy4asX, €ClId ObLIO
JEMOHTHPOBaHO oTMepHuBaHue. [IpaBuinbHasi HacTpolKa CMEIIEHHMSI MCXOJHBIX TOYEK
IPOBEPSETCS] CPABHUBAHUEM BEITMUMHBI, 1300paxkeHHOH Ha skpaHe NC ¢ BennunHoi, KoTopas
3aJaHa ISl KaXI0HM TPYIIIbl OTACIBHO U UCXOIUT U3 TEXHUUECKOTO YepTeka.

5.15 Konmponb SW u HW koHuyeebix nonoxeHuu y3noe X, Y, Z, W, V

ITocsie koMaHbI Hae3/1a HA IEPBOHAYAJIBHYIO TOYKY IepeIBHHYTCH:
- KoopauHata X HampaBJICHHEM K OTpULIATEIBHOMY mHapaMerpy. Tak Kak OCh OCHalleHa
U3MEPEHHUEM C KOJAUPOBAHHBIMU HUCXOAHBIMM OTMETKAaMU, HE JOJKHA 3Ta OCh MEPEMECTUTHCS
K JICUCTBUTEJIBHOW HMCXOJHOW TOYKHM , HO MCXOAHAs TOYKA OLEHUTCS YK€ IOCIE Iepee3a
JBYX 32 cO0O0M MIIYIINX UCXOIHBIX METOK.

- KoopauHata Y HalpaBlIEHHEM K OTPHUIATeIbHOMY MapaMmerTpy, TO €CTh BHU3. Tak Kak OCh
OCHAIlleHa M3MEPEHUEM C KOJMPOBAHHBIMU HUCXOJHBIMH OTMETKAaMH, HE JOJDKHA 3Ta OCh
NEPEMECTUTHCS K ACHCTBUTEIHLHOW MCXOJHON TOYKHM , HO MCXOJHAs TOYKA OLIEHUTCS YyXKe
mocJie mepee3/ia IByX 3a COO0U UAYIINX UCXOJHBIX METOK.

- KoopAuHaTa Z HaNpaBJIEHUEM K TUIIOCY , TO €CTh OThE3KAET OT JIETaJH.

- ocb W HanpaBJIeHHEM K IUTIOCY , TO €CTh OTHE3KAET OT JIETaJH.

-ocb V HaIlpaBJICHUEM OT CTaHKa, TOCCTb ACTAJIb OTHC3KACT

5.1.6 [lMopsidok pabombi G551 ycmaHOBKU JIuHeliHbIx koopOuHam X u V

IIpuMep HaTAIKM IIEPBOHAYAILHON TOYKHA M KOHEUHBIX BBIKJIFOUATENEH ocH X:

. HacraButh nuamason softwae Beikmouatencii Ha BenuuuHy ¢ -100 000mm 10100
000MM .
o Uvedeni do
Haxarp KHOIKY |=81| => ropusoHTansuyio SOftkHonky ,3amyck” . Pro¥24 | ( Start up*,
Strojni
,Inbetriebnahme®) > data (,Mammuneie mapametpnr®, (,Machine datd’,
MD
»Maschinen Daterf) -> i ,OceBag MD“ (,Axis specific¢, ,, Achsspezifischg).
Oza
[ToTom ¢ MOMOIIBIO BEpTUKAIBHOM SOftkHOMKM ! ,Ocb +* (, AXis +*, , Achse +)
Osa
WA ) ,0cb -* (,Axis -, ,Achse *) maiithu ocb X M C MOMOIIBIO KHOIIOK
yIpaBIEHUS KypcOpOM A|lY Haiitn mapametp ,,36110 POS_LIMIT_PLUS* (mns SW

BeIKTfOUarens +) u ,36100 POS_LIMIT_MINUS* (mis SW Beikimodarens —). Knonkamu
Ha NC kiaBuarype 3a1aTh COOTBETCTBYIOIIYIO HOBYIO BEJIMUYHHY W TOATBEPAMTH KHOIKON

INPUT

- map.Ne.. .36 110 POS_LIMIT_PLUS' 1. SWBkmouarens mioc 100 000.000m
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- map.Ne.. ,36 100 POS_LIMIT_MINUS* 1. SW Bkmouarens muayc  -100 000.000mm

74
HEGET

ﬂaHHBIe napaMETpbl aKTHUBHBIC ITOCJIC HAXKATHUA KHOITKA Ha I''TaBHOM ITYJIBTC YIIPABJICHU.

. OOHynUTH MAaIIuHHYIO MIOCTOSIHHYIO BEJIMYHHY »34090

REFP_MOVE_DIST_CORR[1] ,. Vka3aHHas I[OCTOSHHAs BEJIMYMHA HAXOJWTCS B
MD

ONMHAKOBOM 00JIacTH, Kak W mpenpiaymas, T.€. B ,OceBass MD* 0sy LAXIS

specific¢', , Achsspezifischg). C mnomormpio KHOMOK yIIPaBICHUS KypCOPOM Al Y
HaexaThb Ha BO3MOXXHYIO HE HYJEBYIO BEJIMYMHY NOCTOSHHOM BenmuuyuHbl 34090

REFP_MOVE_DIST_CORR[1] ,, 3amucarh HOJb ¥ MOATBEPIUTH KHOIKOM ﬁT .

Jlnsi KoOpIuHAThI, 000PYIOBaHHOW Koduposannvim usmepenuem (X u Y) yCTaHOBUTH K
senmmunne 0 mapamerp , 34090 REFP_MOVE_DIST_CORR[1],.

Jlns KOOpJMHAT, KOTOphIE UMEIOT He Koouposauhnoe usmepenue (Z, W u V), BenuuuHa
nepeMEIeHIs Ha4aabHON TOYKH 3amuchiBaeTcs B mapametp , 34100 REFP_SET_POS|0).

. AxTtyanu3anus HoBeIX BennuuH B NC cucteme:

Reset...
Ha)XaTh BEPTHKAIbHYIO SOftkHOIKY (,NCK Reset) a mocie 3TOro KHOIKY

Ano

SJAa“ (,Yes', ,Ja“). Haxarnem KHOIKHU MEPEKIIIOYNUTh B OTEPAIMOHHYIO

Stroj _ .
obnactp ,,CTaHOK" (,Machine®, ,, Masching’).
. JlaTh KOMaHAy JUIS TEpEMEIICHHs KOoopauHaThl X B IMEPBOHAYAIbHYIO TOUYKY (B
ilm
pexxume ,Jod‘ u noa-pexxkume ,,Ref’, korma ropst curHajbHbIC JIAMIIBI HAJl KHOTIKAMU u
6 W
M) Ha TIAHEIM YIPABJICHHS BBIOPATh KOOPAMHATHI HAKATHEM KHOIIKH => HaXaThb
iy 1
FEED
KHOTIKY LS|,
. Haexatp xoopauHaToii X TakuMm 00pazoM, 4TOOBI IEHTP CTOJIA HAXOIWJICS TPOTHB

ICHTpa MmuHaes (Hamp. MaXOBHYKOM, pekuMbl ,, INC* utn. ). Ha aucrutee NC onpenenuts
No3UIIHI0 KoopauHaThl (n300pakenue MCS —mo3uiuu cTaHka).

. Bennunny u3 myHkra 5. BerdecTh OT TpeOyeMoli BeM4nHBI (II0JIOBUHY Mapamerpa X).
Pe3ynbraTroM sBisieTCs HCKOMasi BEJIMYMHA [IEPEMEILECHUS [IEPBOHAYAIIbHON TOYKH.

. Bennuuny nepeMeIeHus 3amnucarb B napameTp Ne,, 34090
REFP_MOVE_DIST_CORR[1] ,. CornacHo mopsaky paboTel W3 myHKTa 1 m 2 u
aKTyaJIM3UPOBATh HOBBIC BEIMYMHBI COTTIACHO IMyHKTA 3.

. Haexatp nepBoHayanbHyIO TOUKY B KOOpAMHATE X COTJIaCHO MYHKTa S U MOCje Hae3a
MOJIOKEHHs X Ha TMOJOBHUHY MapamMeTpa MPOBEPUTh, €CIM CEepeMHA HIMUHJES HAaXOIUTCS
TOYHO MPOTHB CEPEAUHBI MA(bl CTONA.
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o Hanamute HW koHIeBBIE BKIIOYATETH KOOpAMHATHI X TakuMm 00pa3oM, 4TOOBI Mpu
OUYCHb MaJOW TOJauu BKJIIOYAIMCh cca 3-4 MM BHe mapamerpa (T.e. TMOJIOKHUTEIbHBIN
BKogyarestb Ha 9006MM 1 OTpHUIIATENBHBIN BKIIIOYATEh HA —6 MM.)

. Cormacno nyakra 1. ycranoButh 1. SWaKItouaTenu Ha BETMYUHBL.
- map.Ne. ,36110 POS_LIMIT_PLUS* - 1. SWBkmrouaTenp IIoc ........ 12003.001m
- map.Ne. ,36100 POS_LIMIT_MINUS* - 1. SWakitoyatenb MUHYC ....... -3.00um

Ilpumeuanue. IlapameTrpbl JalbHEHIIMX JIMHEWHBIX KOOPAMHAT  yCTAHABIIMBAIOTCA
aHamornyHo, NC nucnnes [uid fanbHEHIIMX KOOPAMHAT MOXHO HAWTH C IOMOILBIO

Oza Osa

BepTUKaibHON SOftkHOMNKH ,,Och +* ! (,Axis +, ,Achse +) wn.

(,Axis -, ,,Achse =).

Benuunnbr SW nonoxenuil A BceX Y3JI0B YK€ 3apaHee yCTAHOBIIEHBI, U JIOJIKHBI
OBITh 3alMCaHbl B MAIIIMHHBIX MOCTOSIHHBIX BEJTMYMHAX HIDKEYKa3aHHBIM CITIOCOOOM::

s ocn X:
1. SWakimouarens mtoc X =+ 5003.000um 1. SWekimtouarens muayc X = - 3.000mm

Jlnsi ocu Y:
1. SWekimouarens mitoc Y =+ 2503.000um 1. SWekimtouatens Mmunyc Y = - 3.000mMm

Jlnsi ocn Z:
1. SWakimouarens mwitoc Z =+ 3.000mm 1. SWskimouatens munyc Z = - 1003.000am

5.1.7 Hacmpolka ucxodHol no3uyuu 2pynnsi W

Ock W ocHaieHa aOCOJIOTHBIM JTATYMKOM TO3UIIUUA, KOTOPBIH HAXOIUTCS MPSIMO B
xos1oBoM nBuratene. OQuH 000pOT NaHHOTO JaT4hKa OTBedaeT cMmemeHuto ocu W Ha 6,4 MM.
Hcxonnast mo3urust rpynmnbl W HacTpauBaeTcsl TOJIBKO IMPU TEPBOM OXKMBIICHUHM JTAHHON
CPYIIIIbI WK MOCTE IEMOHTa)Ka WM 3aMeHa CepBOABUTaTelNst Win puBoaa ocu W.

IIpu HacTpolike ncxoaHou nozunuu rpynmnsl W npoBeauTe cienyrouiee:

. HactpouTs 1nana3oH AaT4MKOB MPOrpaMMHOr0 obecnieueHus Ha Bennuuny -10 000
MM - 10 000mm .
Fm Uvedeni do
Haxath kHOnky |#E] - peprukampHas SOftkHomnka RIOEOZL (,Start up*,
Strojni MD
,Inbetriebnahme®) > . data (,Machine data", , Maschinen Daterf) > osy
0sa

(,Axis MD*, ,,Achs-MD"). TlotoM ¢ MOMOIIBIO BepTHKaIbHOW SOftkHOMKM
0Osa

(,Axis +“, ,Achse +) wumm i (,Axis -“, ,Achse *) ycranoButh ocb W u ¢

MTOMOIIBI0 KYPCOPHBIX KHOTIOK A u hd HaWTtu mapamertp ,36110 POS_LIMIT_PLUS!

(s BeikmrOuarenst SW +) a 36100 POS_LIMIT_MINUS® (mns Beikmrouatens SW-).
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Knonkamu Ha NC kiaBuatype 3a7aThb COOTBETCTBYIOLIYIO HOBYIO BEJIMYHUHY M MOATBEPIUTH

KHOIIKOM | ™FuT |,

- mapam. Ne ;36 110 POS_LIMIT_PLUS' 1. SWesikntouatens mmtoc 10 000.0001m

- mapam. Ne ;36 100 POS_LIMIT_MINUS* 1. SWaeikmogarens munyc -10 000.000
MM
7
OTU mapamMeTphl aKTUBHPYIOTCS IOCIIe Ha)KaTHs KHOMKU L™ | Ha riaBHOW THaHeNnu

yIpaBICHHUS.

. COpocuth Ha HOJIb IIOCTOSTHHYIO BEJINYMHY cTaHKa ,, 34090
REFP_MOVE_DIST_CORRI[0]“ n ,34210 ENC_REFP_STATE[0] mnst ocu W.

. IIpoBeputs ciienyrone napameTpsl:
- mapametp ,34200 ENC_REFP_MODE[O] mis ocu W noimkeH ObITh YCTaHOBIIEH Ha

Beanunne ,,0".

. AxTtyanu3arnus HOBeIX BennuuH B NC cucteme:

Reset ...
Ha)KaTh BEPTHKAIbHYIO SOftkHONKY (,NCK Reset) u nocne storo

o

Ano "
BEPTUKAIbHYIO SOft-kHOIKY (,Yes', ,Ja"). HaxarreM KHOIKH Machng

Stroj . o
NEPEKTIOYNUTHCS B ONICPAIIHOHHYIO 00JIaCTh (,Machine®, , Masching’).

. B pexume ,Jog‘ BeiOpaTh och W 1 HaexaTh Ha TpeOyeMyro MO3UIHIO, T.€. TOPLEBas
yacTh mnuHAesI Ha 40 MM BBIIBUHYTA 110 OTHOIIEHHUIO K TOPLIEBOI YacTH MOJIOT0 IIMUHAEIS.

. ACT BennuuHy U3 3KpaHa, HO ¢ IPOTHBOMOJIO0KHBIM 3HAKOM 3aMKCaTh B ApaMeTP
», 34090 REFP_MOVE_DIST_CORR[O} m1st ocu W.

. B nmapamerp ,34210 ENC_REFP_STATE[0] ans ocu W 3anucats Benuuuny ,, 2"

o Axrtyanu3arus HoBbix BenuunH B NC cucreme:
Reset...
Ha)XaTh BEPTHKAIbHYIO SOftkHOMKY (LNCK Reset) u mocme »storo
Ano
BEPTHKAIBHYIO SOftKkHONKY (»Yes', ,Ja").
. Haxxatnem kHOIIKHA § [IEPEKJIFOYUTHCS B OIMEPAIMOHHYIO 001acTh
(,Machine®, ,, Maschin€') u npoBeputs HyneByI0 mo3uK0 ocu W.
o Hanamute HW xonueBbie Beikmtoyatenu ocu W Tak, 94TOOBI TP OYCHH MAJICHHKOM

cMeleHrn mpubausuTensHo 3,5 - 4 MM 3a mpeaensl mapamerpa (T.e. MOJIOKHUTEITbHBIH
BBIKJIFOUYATE/Ih Ha 3.5MM U OTpHUIlaTeIbHbIHN BhIKIIOUaTe b Ha —803.5MM).

. Cornacno Touke 1. ycranoButh 1. SWabIkitouarens ais ocu W Ha BETUYHHBL.
- mapam. Ne ;36110 POS_LIMIT_PLUS® - 1. SWasIkit04aTeNb MIH0C 3.00mMm
- mapam. Ne ;36100 POS_LIMIT_MINUS* - 1. SWaesikntouatens muHyc -803.00mm

12/2011 WRD 150 Q + SIN 840 D SI 18



WHucTpykuus 1o yxony

5.1.8 Hacmpolika 0amyuka noeopomHo20 cmona

OTMmepuBaHME TOBOPOTHOTO  CTOJIA  OCYIIECTBIIETCS C  IOMOIIBIO  TOYHOTO
potarmmonHoroaarunka RON 886Cc 36 000mepkamu. Ero ock coeawiHeHa ¢ MOBOPOTHBIM
croioM ¢ onmoimbio Mydpter K 15, xoropas nocturaer M3MEpeHHUs BBICOKOH TOYHOCTHU
HECMOTpPSI HAa MUHUMAJIbHYIO HecoocoCTh. KopIyc naTtumka 3akperieH K [eHTpanbHOM namnde
MOBOPOTHOTO CTONa , My(dra K MOBOpOTHOMY croiy. [locie MexaHHYecKod YCTaHOBKHU
Kopryca jgatdydka  (TakuM  oOpa3om, droObl Obula  obOecrieueHa  HeEOOXOauMast
NEePIEHIUKYIIIPHOCTh €r0 OCH M €r0 PaJAMalIbHOTO OTKJIOHEHHS IO OTHOIICHUIO K OCH
MIOBOPOTA CTOJa — CM. (prpMEHHYIO HHCTPYKIHIO 10 MoHTake RON 886C)k moBopoTHOMY
croxy 3akpenutcst MygTa K 15 1 secTKo 3aKpenuTcs ¢ 1aTINKOM.

[Topsimok paboTHl TOT XK€ YTO W y JMHEWHBIX KOOPIWHTA, M3J0KeH B rimaBe 5.1.5.
Benuunna, ncuncnennas Ha auciien NC cuctemsl mociie yCTaHOBKH IMOBOPOTHOTO CTOJIA B
TOYHYIO HYJICBYIO MTO3UIIHIO, 3aMUIIATHCS B napameTp Ne,, 34090
REFP_MOVE_DIST_CORR[1] ,, mns ocu B.

5.1.9 Hanadka damyuka nonoxeHusi ocu COMP
OtmepuBanue ocu COMP  (ommeHcanus ,majeHAe MUHOJIH')  CHUMAETCS

abcomoTHBRIM JaTyrikoM EnDat,pacnonoxeHHbIM B X0I0BOM JIBUTATEIIC.

[Mopsimox paOoTHI s HANTAJKK JAHHOTO JaTYUKA:
. B nmapamerp MD_34090 REFP_MOVE_DIST_CORR[0] ans ocu COMP 3amnucarts

BeIM4uHY ,,0"

. B MD 34210 _ENC_REFP_STATE[O]mis ocu COMP 3anwucars Benuuuny ,, 0

. npoBectu aktyanu3anuio NC qaHHBIX HaKaTHEM BEPTUKAIbHON SOft-kHOIMKH
Reset... Ano
(,NCK Reset) u noareepxaennem Softkuomnku ,,/[a" (,Yes',
"Ja“)
. B pexxume ,Ref* a ocu COMP mosiBuTCS CHMBOT S, KOTOPBIN BBIPAXKAET, UYTO OCh
sBIsieTcs pehepeHTHON
= TOS Vdf
. Ha)XaTh KHOMKY [Z&1| a MOTOM rOpU30HTaIbHYIO SOft-KHONKY
o BBIOPATH JAUCIUICH cTaHKa— SOftkHOMKOM ‘l ;’.
] . A

. BBIOpATh HAJIAJKY BBIpABHUBAHMS - - v

s

. .
o Ha)KaTHeM KHOMKH Ldis" | BRIOpaTh pexum ,,Jog
. Ha OCHOBHOM MYJIbTE yIpaBlieHHs cTaHka BbIOpaTh ocb COMP (cBOOOmHAS KHOTIKA

BHU3Y 1101 KHOTIKOU ocu V)

_|_ —

. C IOMOIIBIO KHOIIOK WU Ha OCHOBHOM ITYyJIbTE YNPABJICHUS CTAHKA HAaeXaTh
¢ momotipio ocu COMP — koMIIeHCAITMOHHBIM KYJIAYKOM B TIO3UIIHIO, K€ KyJIaueK
HaXOJUTCS B HUKHEW MEPTBOM TOUKE. ECIM CKOPOCTH [IUIs1 HAJIAIKU KyJlayKa CIIMILIKOM
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oompmast, cMmeHut MD 32020 _JOG_VELO ans ocu COMP u ipoBecTH €ro akTUBAIUIO
oy

HaXXaTu€M KHOIIKHU

Ha OCHOBHOM ITYJIBTC YIIPABJICHUA CTAHKA.

yctaHoBieHHY0 |IST mo3umuio ocu COMP 3ammcats B
MD34090_REFP_MOVE_DIST_CORRJ0]

. B MD 34210 _ENC_REFP_STATE[O]nis ocu COMP 3anucarts Benuuuny ,, 2*

. nposecTH akTyanu3anuo NC 1aHHBIX HaKaTHEM BEpTHKaIbHOM SOft-
Reset... Ano
KHOIIKA (,NCK Reset) u noarsepxaennem softkuonkoii ,,Jla*
(11 Yeg‘! ” ‘]a“)
. B pexume ,Ref* y ocu COMP mnosiBuTCs 3HaK G, KOTOPBI BBIPA)KAET, 4YTO OCh

HaXOJUTCSA B UCXOTHOHU ITO3UIIUU

RED

Y IOTOM TOPU3OHTANIbHYIO SOft-KHOMKY

A =

o BBIOpATh AMCIUIEH cTaHKa— SOftkHOMKOM 1 OTMEHUTH PEKUM HAJIATKH

b HaXXaTb KHOIIKY

e

KOMIICHCAIIH BEIOOPOM . 7151 HopManbHOM (PYHKIIMM CTaHKa 3TOT PEXKUM

IOJKEH OBITH BRIKIFOUEH!

5.1.10 Hanadka nonoxeHul 05151 aemomMamu4ecKoli CMeHbl UHCMPYMeHmMoe

Jns UCnoJHEHUs € aBTOMATUYECKONM CMEHOM HWHCTPYMEHTOB NpEeAHA3HA4YeHbI TPHU
pasnu4HbIe TPYNIbl BennduH no3unwii y rpynn X, Y, Z, Wu C. Oxgna npeqHazHadeHa Jyis
pyunoii cmeHbl uHCTpyMeHTOB (RVN) U cBsf3aHHBI ¢ (PU3HYECKUMH BEIMYMHAMHU
00CITY»KUBAIOIIETO TIEpCOHAIA.

[ToaTomy, He nOKHA OBITh YCTAaHOBJIEHA C TAKOM TOYHOCTBIO, KaK JIBE€ TPYIIIbI BETUYUH IS
ABTOMAaTUYECKOM CMEHBbI CIIELMAIBHBIX HMHCTPYMEHTOB CO CTOMKH. Homepa sTux nByx
MHCTPYMEHTOB BO3MO>KHO HACTaBUTh B TaONUIE MO3ULUN AJii CMEHbl MHCTPYMEHTOB. [Ipu
BBI30BE OJTHUX HMHCTPYMEHTOB C TIOMOIIbIO QYHKIUH | HOMep uHcmpymenma“ W
nocyienyomuM BeibopoM  (yHkiuu ,, M6*  nmoligeT K  aBTOMAaTHYECKOMY HM3BATHIO
CIIELMAJIbHOTO MHCTPYMEHTA U3 MOJCTaBKU. Eciu mepex 3TOM CMEHOW MHCTPYMEHTA UHOMN
MHCTPYMEHT HaXOAWJICSA B IIMHMHJENE CTaHKAa, TO CTAHOK MOTPeOyeT €ro U3bsTHE WIN €CIU
WHCTPYMEHT SIBJISIETCSl CHELUAIbHBIM, TO B MEPBYIO OY€pEedb 3TOT MHCTPYMEHT YJIOXKUT Ha
MOJICTaBKY.

Mosunmsa ans RVN Haesxkaercs Bcernma, eciau B mporpamme mnepen M6 ompenenen

10001 MHCTPYMEHT, KpOME CIleUalbHbIX HHCTPYMEHTOB C MOJCTAaBKH.
Q UARMSDORF
HEM

Tabmumy TAB 137 BbI30BUTE HaKaTHEM KHONKH (== - softxknonku a soft-

KHOTIKH _’*‘gé@@ . Omucanune Tabmunpl cM. uHCTpyKuio PLC MamuHHbIE TapamMeTpsl +
noib3oBareiabckue okHa ctanka WRD130Qc cucremoii SINUMERIK 840D SI.
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6 BxoAabl n BbIXoAbl CUCTEMbI ynpaBJieHUs

Omnucanue OTACIBHBIX BXOJOB M BbIXOAOB MOXHO HalTH B QJICKTPUYCCKUX CXCMax
CTaHKa.

7 PeMOHT anekTpoo6opyaoBaHus

Jns uaeHTuuKau HEMCIPaBHOCTEH Ha CTaHKE HEOOXOIMMO 3HAHUE B YIPaBICHUU
JTMAarHOCTUKOM CHCTEMBI yIpaBIeHUs, KOTOpasi UMEET BO3MOXHOCTh rpaguuecku U300pa3uTh
COCTOSIHUS OT/JEJIbHBIX IEPEMEHHBIX BETUYHUH TUIA!

I nput - BXOZHbIe nepudepuiinpie 000pyI0BaHUs
Output - BBIXOJIHBIE TIepU(epHITHBIC 000PYyTI0BAHUS
Timer - TaliMepBI

Counter - CYETYUKHU

M, MB, MW, MD, DB - BHYTPEHHHE NIEPEMEHHBIE BIMYUHBI

Tabnuia BX0IOB, BBIXOJIOB, MEPKEPOB, ... U300pa3HUTCs MOCIE HaXaTus CIeIyIoIero Habopa
KHOIIOK:

Diagnostika

RED

=> ropu3OoHTaIbHYIO SOftkHOMKYy ,/IlMarHocTHKa“
Stav

(, Diagnosig, , Diagnosé) - softkuonka . FL¢ | Crarye PLC“ (, PLC Status’).

HaXaTb KHOIIKY

[ToaToMy pEMOHT 3JeKTpOOOOpPYAOBaHUS COCTOUT TOJBKO B 3aMeHE NepudepuitHbIxX
37eMEHTOB ( KOHTAKTOpBI, pelie, MPeIOXPaHUTENH, 3alIUTHBIC BBIKIIOYATEN ), B HaJaJKe
KOHIICBBIX BBIKIIIOYATENCH, UTI. B paMkax rapaHTHH 3alpelieHo JAEMOHTHPOBATTh ( WK ke
HapyIIaTh IUIOMOBI ) OTJCIBHBIX 3JIEMEHTOB.

Pemontr NC cucrembl, mNpHBOJOB, HUCTOYHUKOB M HM3MEpPEHHUS HEOOXOIUMO
OCYILIECTBIATH METOAOM 3aMEHBI.

IIpuBoaa Siemens
[Ipu 3amMeHe CHJIOBOTO MOJIYJsA TPHBOJAA IIMUHACIS WA OCH TIOCJIE BKIIOYCHUS
IINTAaHUSA CUCTCMbI, JAHHBIC HpI/IBOI[a ABTOMATHUYCCKU 3a1mmch;1 B HpI/IBOI[, HOBTOMy HC HAJ10
OCYIIECTBIISATh JaTbHEHIITNE TSUCTBUS IS UX O’KUBJICHHS.
HOCJIC 3aMCHBbI HCTOYHHKA HWIIN CHHOBOﬁ qacTu HpI/IBO,Z[OB HEC OCYLLICCTBJI}IIOTI:
NaJIbHEUIINE NEUCTBYUS.

Cucrema ynpasJjeHust
Cucrema ynpasienus Sinumerik 8400cocTouT U3 HECKOJIBKUX YacTEH:
- NCK- ycraHoBieHHas psIOM C MOJIYJIEM IMUTAHUS TPUBOIOB
- PCU —ycranoBnenHast B OCHOBHOW IaHEJH YIPABJICHUS CTaHKA
- Bxonubie / BBIXOHBIC SIUHMIIBI, PA3MEIICHBI B TIPABON YaCTH PACIIPEACIUTEIBHOTO
YCTPOMCTBA, HA CTOMKE CTaHKAa W HA IOJI3YHE CTaHKa

NCU (sxmrouaer NCK-CPUu PLC-CPU)
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Mopynb, oOecrieyrBalOIUA yIpaBICHHE IBIKCHUsIMH cTaHka. B mamstu NCU
moxyist 3amucanbl NC nmporpamMmbl, KOTOPBIE 3allMCaHbl B MaMsATh ¢ OMOLIBbI0 SOftkHOMKK
Hahrat

,Beecrn HD->NC* _ MP=HE | () oad HD->NC*, ,Laden HD->NC'). Vkasauusie
nporpammMbl nocie nepeHoca B NCU monynps u3 xectkoro aucka moxyns PCU creprsi!
[Torom 37ech 3amucaHa TabiMla KOPPEKIMH WHCTPYMEHTOB, KOMIICHCALMsI M3MEPEHUN U
nporu6a, JaHHbIE IPUBOJIOB H T.JI.

Ha nmanHoM Momyse ycTaHOBIICHBI JBa MOBOPOTHBHIX mepekimovarens S3 u S4. s
NpaBWIbHON (QYHKIMM CTaHKa HE00X0oAWMo, 4TOOBl 00a Mepekroyaress HaXOWINCh B
noJioxkeHuu 0.

HencnpaBHOCTH BO3MOXXHO JIMAarHOCTUPOBATh MM C TOMOIIBIO CUTHAJIH3AIUU
omMOOK Ha JHUCIUIEC CHCTEMBbl YIpaBieHHs, Wik ke ¢ nmomompbio LED guomoB m cemm
cermeHTa Ha HenocpeactBeHHo Ha enuHuie NCU-CPU (onee moapoOHO cM. GpupMEHHYIO
JOKYMCHTAITHIO)

PCU

OobecnieunBaer n3o0pakeHue paspadoranHubix gaHHbIX (NC morpamm). B nanHOUW exuHuIe
pa3mereH xxectkuit PCU

Oo0ecrieunBaer Bu3yanm3anuio oOpabateiBaeMbix naHHbIX (NC mporpamm). B Hactosmei
eauHuIe ycraHoBieH skecTkuid auck HDD na xotopowm 3anucansl HMI u monb3oBatenbckue
muctesi, NC nporpammel, koTopslie He 3anucansl B namsatd NCU u apxuBHBIE (aiiibl CTaHKa.

Jlo OTTpy3KM CTaHKa K 3aKa3udMKy MPOBOAMTCS apXHMBAIMSA JAHHBIX. JTHU JaHHBIC
tarke 3anmucanbl Ha CD-RW, xotoperit mpunoxen k cranky. [Ipu 3amene emuannsr PCU
JaHHbIE HEOOXOJMMO 3aMucaTh B KaTanor ApXHB.

OtnenvHble apXuWBHBIC (aiibl 3amUCaHbl B CHCTEMHOM Karaiore ApXUB U HMEIOT
Ha3BaHUE!
NC.ARC - NC nannsie, conepxat Hactpoiiky NC cucremsl 1 NC nporpammsbl B maMsaTu

moxayst NCU

PLC.ARC - PLCuporpamMa cranka

ApxuBHbIe (ailyIbl 3amMUCHIBAIOTCS B CHCTEMY C IOMOIIBIO CHCTEMHOM CIYKOBI

Uvedeni do

»Cepuiinoe UdP* prouo=u " (,Series start-ug, , Serien IBNY) (cMm. goxkymeHnTanus
dupmbr Siemens).

B nanpueiimmem vHa DVD 3anucanbl pe3epBbl (aiifioB CUTHAIM3ALUU OIIUOOK - KaTajor
User\ u mons3oBarenasckux auciuieeB — katamor ADD _ON\ .

Tak kak mocne 3amersl NCU mimn PCU enuauIIBI HEOOXOAMMO OCYIIECTBUTH 3aIUCh
CUCTCMHBIX JAaHHBIX B COOTBGTCTByIOH_II/IC CAUHUIIBI, TO 3aK3.3‘-II/IKy peKOMeHI[yeM
npenocraButh 3amMeny NCU wim PCU exununbl otaenenuro cepsuca TOC
BAPHCAOP® nan ¢pupme Siemens.

IlIpeoynpexncoenue : Jlo 3amensl PCU equnuiiel 3aka3uuk o0bs3aH apxuBupoBath cBou NC
HpOTpaMMBbI Ha JPYTOM IIOCHTEJIE TTaMSTH.
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8 KoHponb AaBneHus B akKymynsitope

Jliss  KOHTpOJS JaBIICHUS B HAKOIMUTENIC BHIPABHUBAHHS INMUHACILHON 0a0Ku
sBugousMeneH aucriei (TAB 111). Onucanne Tabmuiel cMm. uHcTpykinus PLC MarmnHbIe
napameTpsl + noib3oBarenbckue okHa cranka WRD170Qc cucremoit SINUMERIK 840D
Sl.

[Mopsi/Iok IPOBE/ICHUS YIIPABICHUSL:
BoIOpaTh pexum ,,JOg‘ Ne.5 (TAB 102)
BKJIIOYHTH C MOMOIIIBIO KiTto4a peskum ceparca (Ne.1 — TAb 105)

il >
BKJIFOYMTH CEPBUCHBIN pexuM BbipaBHUBaHUs A0 136 —mo3umus 1 @] v

W DE

KHOTIKOH Pk (mozumust 13 - TAb 136) ycTraHOBUTCS BBITYCK MIaBJICHUS C

HAKOIIUTEJISI, OCTAHOBKA BBIYCKA OCYIIECTBHTCS C IOMOIIBIO KHOIIKH Pﬁ
(mo3umms 12 - TAb 136) Bo Bpemsi omopakHHBaHHS HAKOIUTEISA JABICHUE TOKHO
CHIDKAThCSl CO CKOPOCTBIO TpuOiImM3uTensHo 10ap/3c k MOMEHTy, Korjga JaBliCHUE
CpPaBHUTCSI C HarHETaTeJbHBIM JIaBJICHUEM HAaKONMUTENsA. B  cioydam, ecnu Macio
BBIITyCKaeTcsl jajee, TO AaBiieHHEe pecko cHu3MTcs Ha O Oap. M3mepeHue BO3MOXKHO

MOBTOPUTHh TAKUM OOpPa30M, YTO C IMOMOIIBIO KHOTKH @] ﬂ (mo3umms 11 - TAB
136) CHYCTI/ITBCH HAIIOJIHCHUC JOAaBJICHUCM H OTCJIICKUBACTCI CKOpOCTb ITIOBBIIIICHU A

JIaBJICHUS B OKHE BO3JIe 0003HAYCHUS 9 (mosumus 11 - TAb 136) npuBenercs
B JICHCTBHE HAarHETAHWE JABJICHUS M KOHTPOJIUPYETCS CKOPOCTH TOBBIIICHUS JTaBJICHUS B

OKOIIIKE BO3JIE OKHA ? (mosumnus 8 - TAb 136).Bo Bpems nossitienus ot 0
0ap CKOpOCTH SIBJISIETCSl BBICOKOW, BO BpPEeMs JOCTH)KCHHUS HArHETAaTEIBHOTO JIABJICHUS
CKOpPOCTh CHH3HUTCS mNpuOnu3utenbHo Ha 10ap/3c. HakomurtenbHas CTaHIUSA TaK JKe
OCHAIlleHa MaHOMETPOM Ha CTOpPOHE pa3MelleHus a3ora. HarHerarenpbHOE NIaBJICHHE
HakomuTeNiss (MaHHBI TOYHOCTHIO MAHOMETpPA) COOTBETCTBYET IIOKA3aTEII0 ATOTrO
MaHOMETpa, MOCIIE BBITYCKa JaBIICHHUS YPAaBHOBEITUBAHHMS.
Ipu monmaoice cmanxa cmanyuss WRD13000101cha Ovims Hanoinena mak Hazvléaemvim
oagnenuem HacHemarnusi (=0asienue a30mo8020 HANOIHUMENs NPU HYLE80M OABIeHUU
macna ¢ 20PCelsia) 19Wap.

S. ananus: Jaenenue nacnemanus 8 Hakonumene az0Mom OOAHCHO OblMb 8 OUAnazoHe om
17500 1956ap.

6. ycmanosums damuuk oasnenus SP T4u ypasnosewusanus — e2o 6biKIIOUAHUE NPU
nonudicenuu oasnenus noo (175)6ap.

9 OnucaHue rugpoarperara cTaHka

Ocnosnoit uacmoio zudpoazpezama AGAAEMCA MOMOP, HA 6ajle KOMOPO20 NPUEEOEH
Hacoc. Hacoc 6bicokozo 0asnenus nodaem macio 6 yenv cucmemsl ypasnosewusanus (om
220 0o 280 éap. Ecnu pacnpedenumens YNA3 nazuinemanus 6 yenu ypasHo8euiuanus He
A6NIAEMCA AKMUBHBIM, MO HAZHemamaibHoe macio nocmynaem 6 pacnpedenumens YV30 ¢
yenu 90 6Gap oOna pabouenr cudpocucmemvi, KOmMOpLlL YHPAGIAEHICA C NOMOULbIO
enekmponanophozo éxnrouamens Nautilus.

Motop ruagpoarperara He HaxXOIUTCS TIOCTOSHHO B paboueM CcocTOsSHUU. MoTtop
BKJIIOUAETCS B cllydau, Korja o0a Hacoca He 3arpyKeHbl U BbIJAETCS:
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* KOMaHJIa K HArHETaHUIO WJIM BBITTYCKA JaBJICHUS YPaBHOBEIIMBAHUS
* WM KOMaHJa K HarHETaHWIO B LIETH pabouyell THAPOCUCTEMBI

Bmopou nacoc maxooumcs 6 coOcmeeHHOM pe3epeyape u AGAAEMCA UCHOYHUKOM
HAZHEMAHUA MACAA ONA OBUMNCEHUA NAOWAOKU obcayycuearouiezo nepconana. bonee
0emaibHyI0 UH(OPMAUUIO MONCHO HAUMU 8 UHCIMPYKYUU RO NIOWAOKU CHAHKA.

10 AneKTpuyecknm ceHcop aasneHua Nautilus

Jlns  ympaBieHWS BBIPABHUBAHUS CTAaHOK OCHAIICH JJIGKTPUYECKUM CEHCOPOM
nasnenus Nautilus F250D2125Ha cencope pasmeriensl 4-x aukaausid gucmicii LED wu
kHonku MENU n ENTER. [locnie BkItoYeHHsS MCTOYHHMKA IMUTAHUSI CEHCOP aBTOMAaTHYECKH
NEPEeKIIIoYaeTcsl B pabouyuil pekuM, MpUYEeM JUCIUIeH H300pakaeT BEIUYHMHY PealbHOTO
naBieHus. B ceHcope HaXoAsaTCs 1Ba MPOTPaMMHUPOBAHHBIE BBIXOIBI '

ANnLG VOpPaBJISIEMBIA  BBIXOJ ~ HArHETaHWS  JIaBIIGHUEM  THAPABINYECKOTO
YpaBHOBEUIMBAHUSA, KOTOPHIH HACTPOEH TakUM 00pa3oM, 4ToObI BblnaBan Hampspkenue 10B
DC mpu 3006ap.

SPO1BbIX0J OCYIIECTBISIET KOHTPOJIh KPUTUYECKOTO JABIICHUS, KOTOPBI HACTPOCH
TaKuM 00pa3oM, 4TOOBI 3aMBIKAJICS pU MpeBbillieHnd 18506ap u pa3MbIKajcs MPU CHIKCHUN
nox 1756ap.

Jlns ynpaBieHHMs THIpOarperatoM CTaHKa IOCIEIHHM OCHAIIEH SJEKTPUYECKUM
cercopom masienus Nautilus F160D2103%a cercope pa3menieHbl 4-X AUKaIHBINA TUCIIICH
LED u xmonku MENU u ENTER. Ilocne BkiItoYeHHMS HMCTOYHMKA IUTAHUS CEHCOP
ABTOMATUYECKHU MEpPEKITIoYaeTcs B pabouuil pexxum, IpudeM JUCIUIeld n300pakaeT BETUYUHY
peanbHOTO AaBleHHs. B ceHcope HaxoaaTCs Ba MPOrpaMMHUPOBaHHbIE OMHAPHBIE BHIXObI:

SPO1BbIX01 KOHTPOIS TOCTATOYHOTO JABJICHHS, KOTOPBIA HACTPOCH TaKUM 00pazoM,
YTOOBI 3aMBIKAJICS IIPY NPEBBIICHUH /5 0ap 1 pa3MbIKalics pu cHkeHuu nox 7 00ap.

SPO2 ynpaBnsieMblii BbIXOJ HarHeTaHusi paboO4YuM JaBJICHUEM, KOTOPBIH HACTPOCH
TaKuM 00pa3oM, 4TOOBI pa3MbIKAJICS MpHU MpeBbIlIeHUH 92 6ap M 3aMBIKAJICS MPH CHUYKEHUHU

nox 85 6ap.
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11 AneMeHTbl - ANIeKTPO

Onwucanue 3JeMEHTOB, COOTBETCTBYIOIIEe 0003HAUEHUE U BaXKHBIC MTAPAMETPhI YBEICHBI
B DJIEKTPUYECKHUX CXEMaxX CTaHKa.

12/2011 WRD 150 Q + SIN 840 D SI 25



