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3.1 WUHCTPpYKUUM No o6CnyXnBaHMUIKO CTaHKa

O01mme NpUHIHMIILI Pa00THI HA CTAHKE

IIpu paboTe Ha CTaHKE HEYKOCHUTEIHHO BBIMOJHSANTE BCE YKa3aHWs, COJCPKAIIMECS B JAHHOM
PykoBoactee. ColOmiofaiiTe mpaBuiia TEXHHKH Oe30MacHOCTH, npuBeaeHHble B kHUre 1 "TexHuka
0e30macHOCTH NMPH 00CTYKHBAHUM CTaHKa''.

PA3BMEPBI 3ATOTOBOK U CBA3AHHAS C 9TUM MACCA JOJIKHbBI TAPAHTUPOBATD
HUJEAJIBHOE 3AXATHUE, 3AXBAT W MAHUIYJIAIOUIO ITPU BbBIITOJHAEMBIX
OTJIEJIbHBIX PABOUMX ONEPAILIUSX. 3ANIPEIIAETCS PABOTATH HA IIAHIIAMBE
C 3ATOTOBKAMMU, MACCA KOTOPBIX IPEBBIIITAET 26455 ®YHTOB (12 000 KTI').

SAITPEIIAETCH 3AITYCKATD n IKCIUNIYATHPOBATD MAIINHHOE
OBOPYJOBAHHUE, ECJIA OTCYTCTBYET WINX HE ®YHKIIMOHUPYET KAKOE-JIMBO
N3 MPEJOXPAHHUTEJIBHBIX UWJIN 3AIIUTHBIX YCTPOUCTB!

BBEJEHUE MAIHIMHHOI'O OBOPYJOBAHMA B SKCIUIVATALIUIO, HAJIANKA MAIIMHHOI'O
OBOPYJOBAHNSA, TEXHUYECKOE OBCIIYKUBAHME 1 ITONCK HEMCITPABHOCTEH JOJI’KHBI
BBINNOJIHATHCA HCKJIIOYUTEJBHO TP BBIBPAHHOM PEXXKUME HAJIAAKHA!

YUCTKA, OBCIHYXUMBAHME MW PEMOHT MAHNIMHHOI'O OBOPYJOBAHHUA JOJI’KHBI
BBIIIOJIHATBCA IIPH BBIKJIIOYEHHOM W 3AMKHYTOM TIJIABHOM BBIK/JIIOYATEJIE
MAIIMHHOT'O OBOPYJIOBAHUA!

YrnpaBJjieHue — 3allyCK H OCTAHOB CTAHKA

IIYCK CTAHKA - DOAKIIOYUTE CTaHOK K TJaBHOMY MCTOYHHMKY OJJIEKTpUYECKOH »sHepruu. IJiaBHbI
BeIKI0O4YaTeab 1 (QM1), Haxomsmmiics B pacTpeleIuTeNIbHOM 3JIeKTpoInkady, BKIIOUUTE B mojoxeHne "ON".
AXTHBUpPYHTE 3aIIUTHBI KOHTYP AaBapHHHOTO OCTaHOBA CTaHKA, IIOBEPHYB 3aMbIKAEMYI0 KHOIKY (KIOY)
EMERGENCY ACTIVATION (SB100) mox OsokoMm ympaBieHusi riaBHoro Beikimodaresss 1 (QMI1). Tlpu
nomommu kHonmku I (CNC ON), Haxoxsmedicss Ha TTIaBHOW MAHENM YNPABICHUS, BKIIOYUTE CHCTEMY YIPaBICHU
CNC. Ilomoxxaure, moka He BKIIOUUTCS MOHHUTOP cucreMbl ynpasieHuss CNC. Iloaximouure 3JeKTpHYEcKHe
CEpBONPHUBOJBI U TUApaBiIuveckuii arperat k cetd. Haxxmure kHonky DRIVES ON, Haxozsuiyrocs Ha riiaBHON
MaHenu ynpasieHus. KHOIKa HauHeT CBETUTHCSA — 3TO CUTHAIU3HUPYET, YTO IPUBOJIBI BKITFOUCHBL.

NPEAYNPEXIAEHUE: [[yis nocTHXeHUS MaKCUMalTbHOM TOYHOCTH M TOBTOPSEMOCTH OOpabOTKH

A BCeT/la BKJIIOYaiiTe / BBIKIIOUaiTe cucreMy ymnpasieHus CNC, korma momepeunslii cynnopt (ock X)
HaXOAWTCS B OJJHOM M TOM K€ MOJIOXKEHUH. PEeKOMEHyeMoe MOJI0KEeHHE MOINEPEeYHOro Cymnmnopra - Ha
MIpaBoOi CTOPOHE MEX]Ly 3aTOTOBKOM M 30HOM TMCKOBOTO Mara3uHa HHCTPYMEHTOB.

BBIK/IIOYEHUE CTAHKA — 1o 3aBepluieHMH BCeX OIEepaldii Ha CTaHKE BHAYaje BBIKJIIOYMTE IPUBOJBI NPU
oMoty kHonku DRIVES OFF na rnaBnoii nanenu ynpasienus. [Ipu nomoum kaonku 0 (CNC OFF) BrikitouunTte
cucremy ynpasineHuss CNC. Mounutop cucrems! ynpasieHus CNC Boikmrouutcs. Ilocine 3Toro mnepexmouure
rjaaBHbI BeIkIIOYaTe b 1 (QM1), Haxonsmmiics B pacrpeaeuTeIbHOM MIeKTpoikady, B monoxenue "0".

OPEAYIPEXKXJIEHME: Ilepen BO3MOXHBIM YCTpaHEHHEM HEUCHIPABHOCTH (HAIpUMeEp, py4yHOe
aBapHiiHOE BBIXOXICHHUE OCH CTaHKa W3 aBapHUHOTO YIOpa) HEOOXOMUMO OOECICYHTHh 3aIIUTy OT



MaHUITYJISIAHA CO CTAHKOM. B BBIKITIOUEHHOM MOJIO’KEHHH 3aMKHUTE IJIaBHBIN BBIKJIIOYaTE b cTanka 1 (QM1) mpu
IIOMOIIM HAaBECHOTO 3aMKa, a KIIOY CHpsAYbTe y ceOs. BHHMaHMe: mocie BBIKIIOUCHHS CTaHKa THIPABIHYCCKOC
000pyI0BaHKE CTaHKA ONPEICIICHHOE BPEMS OCTASTCS IO IaBIICHHUEM.

IMepexn TexHMYECKMM OOCITY)KUBaHHEM HEOOXOANMO O0ECIICUUTh 3alUTy OT MAHUITYJISIIUK CO CTAHKOM U OTKIIIOYUTh
BCE MCTOYHHKH JJIEKTPUUECKON SHEPIUH. B BHIKIIIOUCHHOM MOJIOXKEHUH 3aMKHHUTE IIABHbIH BBIKJIIOYATETb CTAHKA
1 (QM1) mpu nmomoIM HABECHOTO 3aMKa, a KIOY CHpsubTe y cebs. BHuMaHHe: mocie BBIKITIOYEHHS CTaHKA
THApaBINYECKOe 000PyJOBAHHIE CTAHKA ONPEICICHHOE BPEMSI OCTACTCS I0]] IABICHHUEM.

IMepen xaxxabIM BBIKIIOYEHHEM U BKIIOUEHHEM CTaHKa OOCITY)KHMBAIOLIUIA NMEpCOHAN AOJKEH yOequThes
(ecnu nep:kaBKa pes3lla MM BPAILAIOIIUKCA MHCTPYMEHT OCTABJIEHBI B IOJ3YHE), YTO HHCTPYMEHT
HAXOAWTCA Ha paccTosHUU Kak MUHAMYM 0,59 mroiima (15 MM) OT 3aTrOTOBKH.

ABAPUIHBIA OCTAHOB CTAHKA — Haxxvute Ha ofHy 13 kpacHbix kionoxk ABAPUITHOI'O OCTAHOBA
CTaHKa Ha MaHemnsix ynpasieHus. CTaHOK MOJTHOCTBIO OCTaHOBHTCS. Ilocie 3Toro HeoOX0ANMO PUBECTH CTAHOK B
HcXomHOe cocTosHMe. IloBepHmTe HakaTylo kHomky ABAPHUMHOIO OCTAHOBA cranka, 4ToObI OHa
BBICKOUYMJIA B HCXOJHOE TONI0KEHHUE. 3aTeM BBIOIHEHHOE JEHCTBHE MOATBEPAUTE TOBOPOTOM 3aMbIKaeMOIl KHOIKH
(xmoua) EMERGENCY ACTIVATION (SB100) B pacmpenenuTensHOM 3nekTpomkady. Takum obpasom Ber
OIISITh aKTUBUPYETE 3AIUTHBIN KOHTYP aBAPHIHOTO OCTAHOBA CTAHKA.

JBUKEHUE TIIIAHIDAWBBI TPU  ABAPUMHOM  BBIKJIIOUEHUM CTAHKA
TOPMO3UTCSA MAKCUMAJIbHO BO3MOKHBIM OBPA30OM. OBBIYHO IJIAHIIIAWBA
MHOJHOCTBIO OCTAHABJIIMBAETCA J10 20 CEK.



3.2 KapTtbl namatn CF (Compact Flash)

C kaxgon cucremoit CNC mocrasisiercss kapra mamsitd Compact Flash (CF) 128 Mb (FANUC A-02B-0281-
K601) ¢ angantepom PCMCIA (FANUC A02B-0236-K150).

[Tpn coxpaHeHNM NaHHBIX Ha KapTe NaMsATH MMeHa (aiiIoB Ha3HAYAIOTCS] aBTOMATHYECKH, HET HEOOXOIMMOCTH
3a7aBaTh WX C KJIaBHaTypbl. Ecim Qaiitn ¢ maHHBIM MMEHEM y)ke CYIIeCTBYeT Ha KapTe mamsTd, ¢ailm He
MIEPE3annChIBACTCSI, HO TCHEPUPYETCS] CUTHAI IPELYIPEKICHUSL.

Pexomennyemble Tl kapt namsata CF g cucremsl ympasienuss CNC FANUC 0i - TD ykasaHel B
nokymenrauuu FANUC A-80545EN.

ﬂ? Ipumeuanmue:

Ilepen wucnonp3oBaHMEM Ipyrux KapT namsTu i cucrems! ympaeineHus CNC nposeppTe B
JIOKyMeHTanuu k cucteMme ynpasiaeHus CNC, MOXKHO JIM HCIIOJIb30BaTh JAHHYIO KAPTy MaMATH.

Hcnonb3oBanue kaptel namsitu CF (MHTEpdelic HaIeBo OT 3KpaHa Ha IIIaBHOM NaHeNW YIPaBJICHHs) BO3MOXKHO,
ecnu HactpoeHo [/O CHANNEL=4 (OFS SET - SETING - /O CHANNEL=4).

JlokanbHasa ceTb Ethernet

Onucanue:

Cucrema ympasienuss CNC FANUC 0i TD cranmaptao mmeet pazsem 11t ETHERNET. Pasvem sBisiercs
COCTaBHOM 4YacTbI0O OCHOBHOTO YycTpoiictBa, Koropoe B Bepcun STAND ALONE HaxomuTcs B
pacnpenenutenbHoM snektpomkady. B Bepcun LCD MOUNTED pa3sbeM HaxomuTcs B TJIaBHOW MaHEH
ynpasienus. Pazbem nmeer o6o3nayenne ETHERNET CD38A.

be3 momomHUTebHBIX OIIIHA U IPOTPaMMHOTO 00ECIIEYeHHUS pa3heM MTO3BOJISCT:

—  TOAKJIIOYCHHE K JIOKaIbHOU ceTr LAN mpu oMoy npsiMoro kaoens

—  TOAKIIOYCHHE K aBTOHOMHOMY KOMIIBIOTEPY MPH HOMOIIH ITEPEKPECTHOTO Kabesns
—  [EpPeHOC JAAHHBIX U TEXHOJIIOTUYECKUX MPOrpaMM Mo npotokony FTP

Bce ykazanHble (pyHKIINHU JOCTYIHBI B paMKax He OoJiee OHOM JIOKAIbHON KOMITBIOTEPHOI! CETH.

Hacrpoiika:

[Ipu Hactpoiike mapamerpoB Ethernet neiicTByiiTe B cooTBeTcTBHH ¢ pykoBoacTBoMm cucteMbl CNC FANUC
"Maintenance Manual B-64305EN", rnasa 7 "Embedded Ethernet Function".

Haznauenue IP-aﬂpeCOB COFJ'IaCYfITC CO CBOUM CHUCTEMHBIM aIMUHUCTPATOPOM, 4yTOOBI HE BO3HMKJIA KOJUIU3US B
CETH.

Ilepenaya nanubix mo nporoxoay FTP:

[lepemaua mamebIX Mo mporokoixy FTP wucmomb3yercs B OCOOCHHOCTH i 3arpy3Kd IPOTPaMM JIETallei.
[MoxroToBieHHAs MporpaMMa JIETalll COXpaHeHa B 3aaHHOW TUPEKTOPHH Ha OTBEAEHHOM KOMITBIOTEpE, OTKYya
9Ty TPOTpaMMy MOXKHO 3arpy3uTh B HaMATh cucTeMbl yrpaBieHns CNC C MOMOIIBI0O MOHHUTOpa CHCTEMBI
ynpasienuss CNC. Ilpu momomu neperoca gaHHbIX 110 npotokory FTP mamnsie u3 cuctemsl ynpasnernss CNC
MOJKHO COXPaHSTh Ha KOMITBIOTEpE.

B ciywae ucronb3oBanMs (YHKIMM Tepelada JaHHBIX 1o mporokony FTP Ha HazHaueHHOM KoMIbIOTEpe
noivkeH ObITh 3amymieH FTP-ceprep, u mpaBmiibHO HacTpoeHHBI ero mapamerpsl. B Windows 2000 u XP FTP-
cepBep BCTPOEH B ONEPALHOHHYIO CHCTEMY.

Komrsrotep, Ha koTopoMm 3amyiier FTP-cepep, MoxHO ncmons3oBath yist paboTel 6e3 orpannyenuii. Ilepenaya
JIAHHBIX MHUHHMMAJIbHO Harpy»aeT IpOLeccOp W CHCTEMHBbIE CpeacTBa KommbioTepa. Mmena caiinoB mns
nepeAau JaHHbIX 1o npoTtokoiy FTP cranmaptusupoBansl. B ciiydae, ecnyu Ha KOMIBIOTEpPE YK€ CYLIECTBYET
(aii ¢ TaHHBIM UMEHEM, TOT (aiiil nepe3anucrBacTcs 0e3 MpeaynpesKaCHHs.

[Tpu ucnionb3oBannu FTP-cepBepa i nepenayn JaHHBIX HEOOXOAMMO HACTPOUTD:

I/O CHANNEL=9 (OFFSET SETTING - SETING - I/O CHANNEL=9)



YnajleHHasi JUATHOCTUKA (OMUus):

Jnst  ymaneHHoW nuarHocTukd B cucteme ynpasineHus CNC, Haxopjsmieiics B pacnpeeuTeIbHOM
anekTpomikady, ucnoib3yercs kapra Fast Ethernet Board ¢ passemom CD38R. Drtor passem y 3aka3uuka
UCTIONB3YEeTCs JUIsl MOAKIIOUEHHS ¢ TOMOLIBIO MIPSIMOTO Kabens K jokanbHoi cetn Ethernet 3akazunka, a oTTy 12
k Murepuery. Ilpumep HacTpoiiku cucrems! ynpasieHuss CNC ais ynaleHHONM AMAarHOCTUKH MPHUBOAMTCS B
kHure 7 "Jluarnoctuka'.



3.3 lMaHenwu ynpaBrneHus

I'naBHasi naHeJb YipaBJjiCHUAA

I'maBHast maHeNs YNpaBIEHWS CIYXWUT U yIpaBieHHs cTaHKkoM. Ha maHemm
ynpasieHus npumeneHa cucrema ymnpasieHuss CNC FANUC cepun 0i-TD. Ha
naHenu JgoMuHupyeT MoHMTOp CNC. MOHHTOp CIHYXHT JUIS IOJy4YEHHs
nHpOpMAIMK O CTaHKE M O BBHINONHAEMOH mporpamme. Ilox MoHHTOpOM
HaXOMUTCsl CHUCTEMHasi KiaBuarypa. KiaBmarypa CIyXUT Uil yIpaBieHUS H
HeyaTaHuss HA MOHHUTODE.

ANUC Series 0-T0

0 0000 0ooo

Ilon cucremHOl KilaBUAaTypOoM HaxXOOUTCS TaKk Ha3blBaemas IaHENIb CTaHKa, HA
o e o e o s s

KOTOpOfI HaxXoOdaTCs KHOIIKW W APYIru€ 3JICMCHTBI YIIPAaBJICHHA. OTH 3JIEMEHTBI

YIpaBJICHUA CIIyXXaT I BKIIFOUYCHUA IIPUBOJOB, YIPABJICHUA PEKUMaMU U 0 0 Do0ooan 0

. OOOOO00000 000
(I)yHKHI/IﬂMI/I CTaHKa " aBapI/II/IHOFO OCTaHOBa CTaHKa. KHOHKI/I UMCHOT OO 0o
TIOAKJIFOYCHHBIC CUTHAJIBHBIC JUOABI U BCTpOCHHBIC CUTHAJIBHBIC THUOObI (KHOHKI/I OO0 Ooo
HUMEIOT MOACBETKY) AT MHAWKAIIMM BBIOPAHHBIX PEXKUMOB U (YHKIMI CTaHKA. 00O .
oo 0P ooo o

I{JISI HpOBepKI/I (I)yHKHI/IOHaJIBHOCTI/I BCE€X CHUTHAJIBHBIX OHUOI0B CHeI[yeT Ha>XaTb 3 .

Ha kHOnKy LAMP TEST na rmaBHo#l manemn ympasnenus. Knomka LAMP
TEST sBnsercst (GyHKUMOHAIBHOW BO Bcex pexumax. Ha Bpems Haxatus
KHONKM 3aropsitci BCe CHUrHalbHble auoibl. Ha maHenu craHka HaxonuTcs
KHOMKa KpacHoro nseta ABAPHMMHBIM OCTAHOB CTAHKA. Khomka
aBapUHHOTO OCTaHOBA SBISICTCS (DYHKIMOHAJTBHOW BO BCEX PEXKUMAX.

Hasnauenne »TOH KHONKH TakKoe KC, KAaK Ha3HAUCHHUC OCTAJIbHBIX KHOIIOK
aBameHoro OCTaHOBa CTaHKa. le/l Ha)KaTUW Ha KHOINKY BBIKJIIIOYATCsA BCE

OPUBO/BI. ITocie sToro HGO6XOI[I/IMO TIPUBECTU CTAHOK B UCXOIHOE COCTOSAHHUC —
nepea BKIKOYCHUEM IPUBOJAOB IOBEPHUTE KHOIKY, yTOoObl OHA BBICKOUHWJIA B
HUCXOJHOC ITOJIOXKECHUC.

Hasnauenue OTACJIIBHBIX KHOIIOK Ha IJIaBHOM NaHEIH YIpaBJICHUS MTOKAa3aHO Ha
pucynkax T4.

'maBHas maHenb yOpaBieHUS IO/ABEIICHA HAa KPOHIITEHHE W TIOBOPAYMBACTCS BOKPYT BEPTHKAIBHOH OCH.
KpoHIITeiiH MPOYHO NPUKPEIICH Ha MepeIHeH MOBEPXHOCTH 3aLIMUTHOTO KOXKyXa CTAaHKa U TAKUM 00pa3oM CO3/aeT
MECTO I OOCITY )KUBAHUS CTaHKA.

BcnomorareabHasi HaHe b YIpaBJICHUA

BcenomoratensHas mnaHenb ynpaBieHuss ¢upmbl FANUC  Take CHyKUT ISt
ynpasiieHus cTaHkoM. Ha naHenu HaxonsaTcsd KHONKM U DJIEMEHTBl YIIPaBICHUS,
KOTOpBIE TIpeIHA3HAUCHbI ANl YIPaBICHUS pexKUMaMU U GYHKIMAMH cTaHka. KHonku
HMEIOT TOJKJIIOUCHHBIC CHIHAIBHBIC NHOIbI, KOTOPBIC HWHIULHPYIOT (QYHKIHIO II0
YMOJIYAHUIO WM CBETATCS TOJBKO IPH HAKATHU HA ONpPEIENICHHYI0 KHOIKy. Jlms
IIPOBEPKH (YHKIMOHAIBHOCTU BCEX CHTHAIBHBIX JIHOJIOB CIIELyeT HaXXaTb Ha KHOIKY
LAMP TEST na rnaBnoil nanenu ynpasieHus. Knonka LAMP TEST ssnsercs
(YHKIMOHAILHOW BO BCeX pexumax. Ha BpeMsi HaxaTusi KHOIIKM 3aropsitcst Bce
cUrHanpHble auoxbl. Ha maHenmm wmmerorcst nBe OIOKHPOBOYHBIE KHOMKH IUIS Tak
Ha3BIBAEMOT0 YNPABICHHUS JBYMS PyKaMH — OJHOBPEMEHHOE HaXXaTHE HA 00€ KHOIKH
SBJISICTCS YCJIOBHEM [BIKCHUSI OCEd / IINUHAENS INPU OTKPHITOM OTKPHIBAEMOM
BPYUYHYIO 3aIlllUTHOM KOXyXe (IIBepH), OOECHEeUYHMBAaIOIEM MOCTYI B pabodyio 30HY
CTaHKA.

HasnadeHne OTIETbHBIX KHOIOK Ha BCIIOMOTATEJIFHOM MaHENN YIPABICHHUS MOKa3aHO
Ha pucynke T4-1.



OOCIyXHMBaIOIUH MEPCOHAT MOXET IO HEOOXOIUMOCTH II€pEeMeNaTh BCIIOMOTATENbHYI0 MaHEeNb YINPaBICHHS C
y4eTOM JUIMHBI MOABOAAIIEro Kabeiss. [laHenb HaxoAuTcs BO3JE TJIABHOM NaHENM YIPABICHUS HA OTBEACHHOM
Mecre. CiyqaifHOMY BBIIQJICHHUIO ITAHEIN MEXaHHIECKH NPEISTCTBYET CTONOPHEIH mTudT. HasHaueHne oTAenbHBIX
KHOIIOK Ha BCIIOMOTaTeJIbHOM NaHeIH yIpaBJIeHHs ONIUCAHO B CIEIYIOLIEH IIaBe.

Onucaxune KHOMNOK n CUrHanbHbIX  AMoAoOB Ha
BcnomoratenbHou naHenu ynpasneHnsa FANUC (HMOP -
Hand Machine Operator's Panel)

1) Knonku Ha BcmomorareabHoil ma”eau ymnpasiaenusa (HMOP - Hand
Machine Operator's Panel)

Kuomkn Ha BcmomoratensHOH maHenu ynpasieHus (manee HMOP) sBnsroTcs (yHKIMOHAIBHBIMU WM TOJBKO B
peXHMe HalaJKd, WIM BO BceX pekuMax. KHOIMKM MMEIOT pasnudHble (yHKIUHM B 3aBUCHMOCTU OT BBIOPAHHOTO
pexuMa.

JuiemeHT ynpasJjenuss ON/OFF

OnemeHT ynpasneHus ciayxuT s aktuBaruu HMOP. Ecnu snement ynpasnenus Haxoautes B nonoxxennun OFF,
Hemb3sl TepeMellaTh HU OCH, HU MMUHAeIb. Ecoy sneMeHT ynpaBieHHs HaxoAutcs B monokeHHd ON, MOXHO
nepeMeIaTh OCH U IMUHENb.

PyuyHoe kos1ecnko koppekuun cmemenuii %F

[epemenienre BEIOpaHHBIX IO YMOTYaHUIO oceil B pesxkxume HND ocymiecTBisieTest mpy IOMOIIH PYYHOTO KOJIECHKA.

KHnonka kpacroro nuseta — ABAPUMHBIN OCTAHOB CTAHKA

KHorka aBapuifHOro 0CTaHOBA sIBJISAETCs (PyHKIHMOHAJIBHOW BO BCEX pekuMax. HazHaueHHe 3TO KHOIIKH TaKoe e,
KaK Ha3HA4EeHUE OCTAJIbHBIX KHOIOK aBapUHHOIO OCTaHOBa CTaHKa. IIpu Ha)kaTMKM Ha KHOIIKY BBIKJIIOYATCSl BCE
npuBoabl. Ilocne 3TOoro HE0OXOIUMO MPUBECTU CTAHOK B MCXOJHOE COCTOSIHME — Mepes BKIIYEHHEM HPUBOJIOB
MIOBEPHHUTE KHOIIKY, YTOOBI OHA BHICKOYHMIIA B UCXOIHOE ITOJIOKEHHE.

Tpexno3unuonHas kHonka u kHonka TWQO HANDS

Tpexno3uroHHas KHOMKA HaXoauTcsl Ha HukHell cropone HMOP. B ciyuae, eciny OTKPBIT BpyYHYIO OTKPBIBAEMBbIi
KOXyX (ZIBepb), 0OeCTeYnBarONMiA JOCTYI B pabodyl0 30HY CTaHKa, HEOOXOIMMO HaXaTh TPEXMO3HIIMOHHYIO
KHOINIKY U YIEP)KUBaTh €€ B CpeAHEM MojoxeHuu. OZHOBpEMEHHO cieAyeT HaxkaTb Ha kHonmky TWO HANDS,
9T0OBI MOKHO OBLIO YHPABIATH OCSIMH M INMHHACNEM. ByieT akTHBHPOBAHO TaK Ha3bIBAEMOE YIIPABICHHUE JIBYMS
pykamu HMOP.

Knonku X, Z

- B peXXUMe HaJIaJJKH 3T KHOTIKH CITyXaT JUIsS BBIOOpa 10 YMOTYaHUI0 ocH X min Z, Kotopas OyleT nepeMemaTses B
pexxume JOG (pyunom) wim B peskume uHkpeMeHTHOM INC JOG. Ilepemerienue BHIOpaHHBIX IO YMOITYaHUIO OCEi
BBIMOJIHACTCS TPU MOMOINU KHOomok "+" wiu "-". TlepeMeriienne BEIOPAHHBIX MO YMOJMYaHUIO ocel B peskume HND
OCYIIECTBIISIETCS P ITOMOIIX PY4YHOro koJjecuka sza HMOP.

- B peKHME MPOU3BOJCTBA KHOMKU CIY>XKaT TOJBKO Ul MOKa3a MOJOXKEHHS COOTBETCTBYIOLIEH OCH Ha OMCILIEE
HMOP u ogHOBpEeMEHHO Ha MOHHTOpPE IJIABHOM MaHENH yNnpaBieHHUA. [Ipyu IMOBTOPHOM HaXKaTHH Ha Ty K€ KHOIKY
(HampuMmep, MpH HaXKaTMM Ha KHOMKY X MpH TOKa3e cooTBercTBylomed ocu X) aucmiedr HMOP mepecraner
TTOKa3bIBATh JaHHEIE.



Knonka JOG

IMpu HaxxaTnu Ha 3Ty KHONKY Bl BEIOepeTe peskum JOG (pydHOit), TOIBKO B pekuMe Haxaakw. Ilocie 3Toro MoxHO
IIPH TOMOIIM KHOMOK "+" mim "-" MmiaBHO mNepeMenaTh BBIOPAHHYIO MO YMOJYaHUIO OChb X Wi Z W IUIaBHO
IOBOpAaYMBAaTh BEIOpaHHBIH 1o ymomruanuio mmuaaeas MAIN SPINDLE.

Kunonka INC JOG

[Ipn Haxkatiw Ha 3Ty KHONKY BEI BeIOepeTe peskiM HHKpeMeHTHHIH JOG, ToIbpKo B pexxnMe Hananaku. [locie aToro
MO>KHO TP TIOMOLIM KHOMOK "+" mnu "-" mepemeniats BHIOPaHHYIO MO YMOJTYaHHIO OCh X WM Z ¢ BEIOPaHHBIM IO
ymomyanuto marom 0,1 mm, 0,01 mm, 0,001 mm wimm 0,01 mroiima, 0,001 mrotima, 0,0001 mrotima. BeiOOp BeTHYIHHBL
MIPUPALICHHUS OCYIECTBIISIETCS MIPH MTOMOIIY MIOBTOPHOTO HAXKATHS HA KHOTIKY.

Knonka HNDL + pyuHoe Koj1ecuko

Ipn HakaTH Ha 3Ty KHONKY BEI BEIOEpeTe ympaBieHHE C IIOMOIIBI0 PyYHOro koJjecuka Ha HMOP, Tomsko B
pexumMe Hanaaku. ITocne 3Toro mpu MHOMOIIM PYYHOTO KOJIECHKA MOXKHO MepeMeIlaTh BBIOPAHHYIO 10 YMOTYaHUIO
ock X min Z ¢ BeIOpaHHBIM MO yMmoidaHuro marom 0,1 mm, 0,01 mm, 0,001 MM nam 0,01 mroiima, 0,001 mroiima,
0,0001 mroiima. BemmumHa mpHpamieHuss BHIOMpaeTcs MpU IOMOIIM IMOBTOPHOro Haxkatusi Ha kHonky HNDL.
BriOpanHas BenmunHa npupamieHust Oyner nokaszana Ha qucriee HMOP. Tlpu nepexirodeHnn ¢ Apyroro pexxuMa
(JOG nmm INC JOG) Bcerna HaCTpOoeH HAMMEHBIIHI BO3MOXKHBIN 1m1ar, T.e. 0,001 MM wu 0,0001 mroiima.

Knonka FEED HOLD

HpI/I HaXXaTUHM Ha 3TY KHOIIKY BO BCEX PCIKMMaX OCTAHOBUTCA MCPEMCIICHUC oceH.

Knonka MAIN SPINDLE

— B peXXHMME TOKapHOH 00pabOTKM KHOIKA CIYXKUT JUIsl BBIOOpA 110 YMOJIYaHHIO YIPaBJICHHS ITIABHOTO LIITHHAEIS
(nmmaHmaiosr).

IIpu Haxatuu Ha 3Ty KHONKY B pexume JOG (pyunom) Bol BeiOepetre rnaBHbli mmuHmens. Ha aucruiee HMOP
mosiBUTCS Haamuch Main Spindle.

B pexume npou3BOJCTBa, KPOME PEKUMa HANAJKU, KHOMKA HE MMECT HUKAKUX (DyHKIHUIA.

Knonka LIVE TOOL

— B pexume ¢QpesepoBaHusi KHOMKA CIYXHUT A BbIOOpa MO YMOJYAHMIO YIMpPaBlIEHHS BCIOMOTaTeIbHOTO
HINUHAENS (IPUBOJA BPALAOIUXCsl HHCTPYMEHTOB).

IIpu HaxxaTuu Ha 3Ty KHONKY B pexkume JOG (pyunom) Brl BeiOepeTe BcrioMoraTenbHbI mmnuHAensb. Ha aucmnee
HMOP nosButcs Hagmucs Live Tool.

B pexxume mpon3BOACTBa, KPOME PEKIMa HANAAKM, KHOIIKA HE IMEEeT HUKAKUX (DyHKIIHIH.

Knonka TOOL RLS

Kuomka pabotaeT B peXuMe Hamagkd. [Ipy HaXaTWMH Ha KHOMKY BBl PAa30XKMETE WIH 3aKMETE BPYYHYIO
BPAIAIOIINICS HHCTPYMEHT B HON3yHe. [Ipy pydyHOM OCBOOOXKIECHHH BPAIIAOIIETOCS WHCTPYMEHTA W3 MOJI3YyHA
YIPO’KAET OMACHOCTh, YTO OH HEMEUICHHO BhINaACT. [Ipy pyYHON MAaHHUITYIISIHK C BPALIAIOIIUMHUCSI HHCTPYMEHTAMH
JOJDKHO OBITh 0O0ecreueHo COONOJCHNE TEXHHKH OEe30MacHOCTH C HCIOJIb30BAHMEM 3alIUTHBIX MEPYaTOK H
COOJIIOJICHUEM MEp TIOBBIIICHHOMN MPEI0CTOPOKHOCTH. B cilydyae BpamiaroIuxcsi HHCTPYMEHTOB ¢ OOJIbIIeH Maccoi
WK pa3MepamMu HEOOXOIUMO ITONIOKHUTh UX Ha IUIAHIIANH0E WK 3ar0TOBKE.

Pe3noBble nepikaBKU HeJIb3sl CHUMATh MJIM 3aKPeILISITh BPYYHYIO H3-32 UX 00J1b1110ii Macchl!!!



Knonka "-"

Kuomka pabotaer Tonmpko B pexuMme Hamaakd. [Ipm HaxaTHu Ha KHONKY BBl mepememraere BBIOpaHHYIO IO
ymom4anuto ock B pexkume JOG (pyunom) uinn INC JOG B oTpuuiaTenbHOM HampaBlIEHHUH WM [TOBOpAYMBAETE
BBIOPaHHBIH [T0 YMOTYaHUIO MINUHETb B pexknme JOG (pydHOM) IO HANPaBICHUIO IPOTHUB dacoBoit ctpenku CCW.

B ciydae, eciii OTKPBIT OTKPBIBAEMBIA BPYYHYIO 3aIlIUTHBIN KOXKYX (IBEph), 00CCIIEUNBAIONINN TOCTYI B pabouyro
30HY CTaHKa, CJIEeIyeT UCIIOJIb30BaTh TaK Ha3bIBAEMOE YIIPABJICHUE ABYMS PYKaMH — Ha)XaTh Ha TPEXMO3HIIMOHHYI0
KHOINIKY U YAEpKUBATh €€ B CpPeIHEM IOJIOKEHHH M OJHOBpeMEeHHO HaxaTh Ha kHonmky TWO HANDS. 3Oto
JIECTBUE SBISIETCST O0YCIIOBIMBAIOIINM, HHAaYe KHOMKA "-" OyeT 3a0JI0KupoBaHa.

Kuoonka "+"

KHomka pabotaer TOnpKO B pexuMme Hamaikd. [Ipym HaxaTHH Ha KHONKY BBl mepemeniaere BBIOpaHHYIO 10
ymogaanio ock B pexxume JOG (pyunom) mwmm INC JOG B MOJIOKUTETFHOM HANpaBICHWH HJIM MTOBOPAYHMBAECTE
BBIOPaHHBIH [T0 YMOJTYAHUIO MIMUHIENH B pexkuMe JOG (py4HOM) IO HalpaBJICHUIO 4acoBoi cTpenkn CW.

B ciydae, eciam OTKPBIT OTKPBIBAEMBIH BPYUHYIO 3alIUTHBEINH KOXXYX (IBEph), 00ECTIeUNBAIONINI TOCTYI B padodyro
30HY CTaHKa, CJIEIyeT MCIOIb30BaTh TaK HAa3bIBAEMOE YIPABJICHUE JBYMsl PyKaMH — HOKaTh Ha TPEXMO3HIIHOHHYIO
KHONIKY U YyJCpXHBAaTh €€ B CPEJHEM MOJIOKEHHH M OJHOBPEMEHHO HaxaTh Ha kHomky TWO HANDS. Oto
JeicTBUe ABIAETCA 00yCIOBINBAIONINM, HHAaYe KHOMKA "+" OymeT 3a0I0KupoBaHa.

2) CurHaJjibHble IMOJbI HA BCIIOMOraTeJibHOW maHejau ynpasjeHuss (HMOP —
Hand Machine Operator's Panel)

3esienblii curHaabHbId Auox EN

OTOT CUTHANBHBIN U0 CUTHAIU3UPYET BKIIOYEHHE cucTeMs! ynpasienus CNC.

KpacHbiii curnanbsabiii quog ALM

OroT curHanbHBIN nuoj curHanmusupyetr Tpesory "WATCHDOG" (cxembl 6€30mMacHOCTH), OMIMOKY MOIKITIOYESHHUS
HMOP « cetu unu omubKy 3amuThl aiekTpoodopynosanus HMOP (Watchdog alarm of unit or fusing and attaching
alarm).

3ejiennlii curHaJILHBI JH0a SRDY

DTOT CHTHAJBHBIA JHOA CUTHATU3UPYET BO3MOXHOCTh nepemenienus oceit (This LED shows possibility of axis
motions).

JIBr>xeHue oceit 00yCI0BIEHO (CUTHAIBHBII N0 CBETUTCS ), KOT/A:

—  BBEIOpaH pPeXXUM HaJlaJKH

— ITanens HMOP aktuBupoBana (ON)

— Pyunoe koJiecuko koppexuun cmemennii %F nra HMOP He Hax0quTCs B HyJIEBOM MOJI0KEHHN

— B cmyuae, ecau OTKPBIT OTKPBIBAEMBII BPYYHYIO KOXYX (IBEpb), 0OecIeunBaroOmMii JOCTYH B pabodyio 30HY
CTaHKa, CJeIyeT MCIONb30BaTh TaK Ha3bIBAEMOE YIPABJICHUE IBYMS pPyKaMH — Ha)KaTh Ha TPeXHO3MLHOHHYIO
KHOMKY ¥ YEPKUBATh €€ B CPEJHEM IOJIOKEHUHU U OJHOBPEMEHHO HaxkaTh Ha kHOKy TWO HANDS.

Kpacubiii curnanasubiii quoq CNC ALM

OTOT CUTHAJBHBINA JUOJ 3arOpPUTCS, €CIM Ha 3KpaHe INIABHOM MaHenu ymnpapleHus mosBuTcs TpeBora CNC umm
tpesora IIJIK.



DJIeMeHTBI YIIPABJICHHUS B pacnpeaeuTeJbHOM JIeKTPOIIKapy

Ha neBoi cTOpOHE pacIpeneauTeNIbHOTO JIEKTpoInKada HAXOAWTCA IJIaBHBINH

BbIKI0OYaTeab 1 (QMI1) s noakiaodYeHHs CTaHKa K TJIaBHOMY HMCTOYHUKY — |
NIeKTpHYeckod dHeprur. Ilox TIaBHBIM BBIKITIOYATENIEM HAXOIJHUTCS 3aMbIKaeMast ;
kaonka (kmou) EMERGENCY ACTIVATION (SB100) amsti akTMBanmpu KOHTypa 2
ABAPUMHOI'O OCTAHOBA cranka moclie HCIOIb30BaHHA OTHON H3 KPACHBIX — 0 0
kHonok ABAPUMHOI'O OCTAHOBA cTanka Ha MaHeNAX yNpaBIeHAs HIH TOCTIe 1 U;
BKJIIOUEHHUSI cTaHka. [locie aBapuifHOTO OCTaHOBAa CTaHKAa HEOOXOJIUMO IPHUBECTH ] 2
CTAaHOK B HCXOJHOE COCTOsHHE. IloBepHHTe HakaTyio kHomky ABAPHMHOIO 2
OCTAHOBA cranka, 4ToObl OHa BBICKOYMJIA B HMCXOJHOE mMoyiokeHue. [loBTOpHas /Z/

VHUIHATA3AIMS 3alIUTHOTO KOHTYpa aBapHHOTO OCTAHOBA BBIMIOJHSETCS TOBOPOTOM
3ambpikaemoii  kHomku  (kmoua) EMERGENCY ACTIVATION (SB100) B
pacIpeieuTeIbHOM IeKTponIKady.

BHyTpH pacnpemenuTeIbHOr0 3IeKTpoIkada nMeeTcs 3aMbIKaeMblil nepexiaoyarens (SB90), KOTOpEIi CIyXUT B
KauecTBE CEPBUCHOTO Kifo4a. [Ipy Ha)kaTHM HA CEPBUCHBIN KIIFOY MOTYT BBIOJIHATHCS CIEAYIOIINE (QyHKIUH:

—  paspeliaer peaakrupoBanue naHHbix IIJIK
—  Onokupyet kHonky CYCLE START Ha rnaBHOM naHeNu ynpaBieHUs

HasnaueHne OTJENIBHBIX 3JIEMEHTOB YIPABICHUS B PACHpPENSIUTEIEHOM MNICKTPOIIKady MoKa3aHO Ha pucynke T4-
2.

HOPEAYIIPEX/EHUE:

3anpenaercsi OTKPHIBATh IBEPIY PACHPEACTUTEIFHOTO dIEKTpouIKada Mpy BKIIOYCHHOM IVIABHOM BBIKJIIOYATE€e
1 (QMI1). OnacHOCTh TOpaXEHUS SJICKTPUYECKUM TOKOM. MOJKET NpPHUBECTH K paHeHUI0 wiu cMmepTH. [locne
BBIKJIFOUCHUS TIIABHOTO BBIKJIFOUYATENSI MOKHO OTKPBITH JIBEPITY.

3anpenieHo BBIKIIOYATh TJIaBHBIA BbIkigwuYateab 1 (QM1), korma muiaHmaii®ba HaXoAWUTCS B JBUKCHUU
(BpamaeTtcs).

Ykazanuda no TEXHUYICCKOMY OﬁCJ’ly)KI/lBaHl/IlO CTaHKa:

Ilepen BO3MOXHBIM YCTpaHEHHEM HEHCIPAaBHOCTH (HApUMeEp, PYYHOE aBapUIHOE BBIXOXKIEHHE OCH CTaHKa W3
aBapUItHOTO OrpaHUYUTENs]) HEOOXOAMMO OOECHEeUnTh 3aIIUTYy OT MAHMIYJSIMHU CO CTaHKOM. B BBIKIIIOYEHHOM
MOJIOKEHUU 3aMKHUTE TIJIaBHbI BbIKJIOYaTedb crtanka 1 (QM1) mpu momomm HAaBECHOTO 3aMKa, a KU
crpsiubTe y ceosl.

Iepen TexHU4IECKUM 00CTYKHBaHUEM HEOOXOIUMO O0ECIICUHTH 3aIIUTY OT MAHUIYJISIIIUN CO CTAHKOM U OTKJIFOUUTh
BCE UCTOYHHKH 3JIEKTPUYECKOIl SHEpruy. B BBIKIFOUCHHOM MOJIOKCHUU 3aMKHHUTE TJIABHBII BHIKJIKYATE/Ib CTAHKA
1 (QM1) npu MOMOIIY HABECHOTO 3aMKa, a KITI0Y CIPSAYbTe Y ceOsl.

OyHKIIMOHATBHOCTE  000PYIOBaHUS ABAPUMHOI'O OCTAHOBA cranka cleqyeT KOHTPOJIMPOBATb 4Yepe3
kaxpie 50 4acoB IKCILTyaTalldy — BHITOJHSACT 00CTY KUBAIOIIHI ITEPCOHAN CTAHKA.

—  ucnonk3yiiTe oHy U3 KpacHbX kHonok ABAPUMHOI'O OCTAHOBA cranka Ha nanensx ynpasienus. Ha
skpaHe cucteMbl ynpasieHnss CNC mosBSTCS COOTBETCTBYMOIIHE coobmieHus. Ilocne 3Toro HeoOXoAMMO
TPUBECTH CTaHOK B HCXOAHOE COCTOsHMe. IloBepHHTE Hakxarylo kHomky ABAPMMHOI'O OCTAHOBA
CTaHKAa, 4yTOObl OHA BBICKOYMJIA B HCXOJHOE MoJoxeHHe. [IoBTOpHas MHMIMAIM3aIMs 3alIUTHOTO KOHTYpa
AaBapUMHHOTO OCTaHOBA BBINOJNHACTCS MOBOPOTOM 3amblkaeMoif kHomku (kmoua) EMERGENCY
ACTIVATION (SB100) B pactipeaenuTeabHOM dIeKTpoIkady.
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T4

SJIEMEHTDI YIIPABJIEHUS HA
I'’TABHOU NAHEJIU YIIPABJIEHUS

Oo6o3Haue
Io3uuus| nmena | HammeHoBaHue Ha3nauyenue
cxeme
A Monutop cuctemsl ynpasieHuss FANUC cepun 0i-TD
B CIoT 1151 KapThl TaMSTH
C Kuonka RESET na xmaBuatype MDI FANUC cepun 0i-TD
Knonka - -
1 - ABAPUUHBIN OCTAHOB cranka
KpaCHOro iB€Ta
2 I Brurounts cuctemy ynpasnenust CNC
Knonka
3 BrrximrounTs cuctemy ynpasieaus CNC
3aMbIKaeMBbIit
4 - 3JIEMEHT brokupoBka peiakTHpOBaHUS IPOTPAMMBI
ynpasieHus (KITI0Y)
5 -- IToBopotHeiii | Koppekuus 060pOTOB mmuHAENS
6 -- MEPEKITI0YaTENb | Koppekuus nepeMenienus ocelt (onepedHslii CynmnopT, MoJj3yH)
SEIING | SB 121 ) : /
MODE 3aMEIKAEMBIE BI00p TI0 YMOJTYAHHUIO PEXKIMa HaJIAJAKH / IPOU3BOJCTBA CTAHKA
T- SJICMCHT BpI100p 110 YMOJTYaHUIO PEKMMA PYUHOTO CHATHS / 3aKPEIUICHHS
UNCLAMP | SB27 | ynpasnenus (kmou)
MODE BPAIAIOIIErOCss HHCTPYMEHTA
CHIPFWD | SB17 BrurroueHne TOPIIEBOrO KOHBEHEpa CTPYIKKU
CHIPSTOP | SB16 KHomKa BrikiitoueHue TopleBoro KOHBeepa CTpyKK|
CHIPREV | SB59 YupapieHre H3MCHEHUEM HANPABICHUS ABIKEHNS NOAAMOMEH
JIeHTHI (PeBePCUPOBAaHNEM ) TOPIIEBOTO KOHBEHEpa CTPYIKKHU
Knormka ¢ N
LIGHT SB24 Ocsgelienue paboueil 30HbI CTaHKa
appeTupoM
- [loaTBepxaeHne, 94TO BCE NI TOKUHYIH 30Hy Mara3uHa
3aMBIKAEMBIH  |MHCTPYMEHTOB
MAG
MEHT -
DESELECT-| SB40 dJIeMe [MonTBepxIeHNEe OKOHYAHHS PEKUMA PYIHOTO YIPABICHUS
ION YIIPABJICHUS Mara3uHOM WHCTPYMEHTOB.
(xyr0u) - [ToaTBepxaeHNE 3aKPHITHA OTKPHIBAEMOTO BPYUYHYIO OKHA IS
JIOCTYTIA K Mara3uHy HHCTPYMEHTOB
COVER OTMBIKaHUE OTKPHIBAEMOTO BPYYHYIO OKHA JUIS JOCTYIA K
UNLOCK SB15 Knonka P PYIHY AU ROCTY
MarasuHy WHCTPYMEHTOB
- [loaTBepxaeHne, 9yTO BCE JHMIIA HOKUHYIH pabodyio 30Hy
COVER 3aMbIKaeMBbIi CTaHKa ¥ 30HY Mara3uHa HHCTPYMCHTOB
CLOSE SB14 AJIEMEHT - [ToaTBepkacHUE 3aKPHITHS OTKPHIBAEMOTO BPYUYHYIO
yrpaBieHus (KIIF0Y) [3aIUTHOTO KOXKyXa (IBEepH) AJS TOCTYyIa B pab0dyI0 30HY
CTaHKa

Knomnka

Br100p 1m0 yMOT9aHHIO MHKPEMEHTAIBHOTO PYyYHOTO
rnepeMeneHus ocu X

- kHomkamu "+"/"-" MM pyYHBIM KOJIECUKOM
(IBM>KEHHE TTONIEPEYHOro CYNIIIopTa)

BbI60Op 110 YMOJTUaHUIO HHKPEMEHTAILHOTO PYYHOTO
nepeMelleHust ocu Z

- kHOmKam# "+"/"-" WM PyYHBIM KOJECHKOM
(IBMXEHHE TIOI3YHA)

Br100p 1m0 yMOT9aHHIO HHKPEMEHTAIBHOTO PYyYHOTO
nepememneHust ocu C

- kHomkamu "+"/"-" MM pyYHBIM KOJIECUKOM

(3-s1 ynpaBisieMast 0Ch — ABHKEHHE 3aTOTOBKH)
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T4

SJIEMEHTDI YIIPABJIEHUS HA
I'’TABHOU NAHEJIU YIIPABJIEHUS

Oo6o3Haue
Tlo3uuus| nme na | HammeHnoBaHue Ha3znauenue
cxeme
Bribop 1m0 yMOMYaHMIO BEJIWYMHBI HHKPEMEHTATbHOTO
1 py4HOro nepemenieHus oceid X U Z npy NOMOILIY PyYHOTO
kojecuka 1 x (0,0001°) mmum 0,001° nns ocu C
Bribop 1m0 yMmoON4YaHWIO BETMYWHBI HHKPEMEHTAIHFHOTO
10 py4HOro nepemMenieHus: ocedl X U Z npu NOMOIIM PYyYHOro
kosecuka 10 x (0,001°) mmm 0,01° mst ocn C
Bribop 1m0 yMOMYaHMIO BEJIWYMHBI HHKPEMEHTAIBHOTO
100 py4HOro nepemenieHus oceid X U Z npy NOMOILIY PyYHOTO
kojecuka 100 x (0,01°) mmm 0,10° nst ocu C
+Z [lepensmxenne ocu +7Z (IBUKEHHUE MOI3YHA BBEPX +)
-Z [epeaBmwxenue ocu -Z (IBUKEHUE MOJA3YHA BHU3 -)
X [lepensuxenne ocu +X (IBUKEHHE TOMIEPEUHOTO
CyMIopTa BOpaso +)
X Ilepeasmwxenne ocu -X (ABMKCHHE ITOMIEPEUYHOTO CYyITIOpTa
BJICBO +)
+S2 [ToBOpOT BCIOMOraTeNbHOTO IIMUHAES [0 HANpPaBICHUIO
+ (1m0 yacoBOH CTpesKe)
2 [ToBOpOT BCITOMOTATENFHOTO IITTHHAEIS 110 HAITPABIEHHUIO -
(IpOTHB YaCOBOW CTPEITKH )
+C/S1 [oBopoTr ocu C u mmaHmaiObl MO HampaBlIeHUIO + (IO
4acOBOMU CTPEIIKE)
_C/S1 IToBopot ocu C u IIaHIIAKOBI TI0 HAIPaBICHHUIO - (MIPOTHB
Knonka YaCOBOM CTPETIKH)
RAPID TRAV Br160p yCKOpEHHOTO MepeMeneH s
MEM Pexxum UITY AUTO
EDIT Pexum YUITY EDIT
MDI Pexxum UITY MDI — pyuHoll BBOA JaHHBIX
INC JOG Pexum YUITY INC JOG
RMT Pexxum UITY RMT
REF Pexxum Bbie3/ia B HyJIEBbIE TOUKU
JOG Pexxum UITY JOG — pyuHO# pexum
HNDL Bri6op 1o ymMonuaHuio ynpaBieHHs IPH IIOMOIIX PYYHOTO
KOJIECHKA
SBK SINGLE BLOCK
LAMP TEST LED TEST
BLOCK DEL [Iponyck 610Ka
LOCK brokupoBanye MBIKEHUS OCEH
MSG [lepexuroueHnst 5kpaHa cOOOIIEHNsT HA MOHUTOPE
OPTION STOP YcnoBHas OCTaHOBKA MPOrpaMMBbl
DRY TecTupoBaHuEe IPOrpaMM C JBUKEHUEM OCEH
REPOS Bo3BpaT Ha KOHTYp
TOOL RECOV TOOL RETURN
RAIL UP IlepemenieHne TpaBepchl BBEPX
RAIL DOWN Ilepemenienue TpaBepchl BHU3
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T4

SJIEMEHTDI YIIPABJIEHUS HA
I'’TABHOU NAHEJIU YIIPABJIEHUS

MCCT. START

BRKT. START

MAG SELECT

MAG LEFT

MAG RIGHT

MAG DOOR
UNLCK

RESET

FEED HOLD

CYCLE START

CYCLE STOP

Knomnka

Oo6o3Haue
Io3uuus| nmena | HammeHoBaHue Ha3nauyenue
cxeme
MANUAL COOL Brimoyenne /  BBIKIIIOYEHHUE PYYHOTO  OXJIaXKICHHS
WHCTPYMEHTA Ha IIONEPEYHOM CYNIIOPTE
COOL INTER [IpepriBanre aBTOMATHYECKOTO OXJIKACHUS HHCTPYMEHTA
Ha TONEPEYHOM CYIIIOPTE
DRIVES ON BxiroueHue npuBooB
DRIVES OFF BrixiroueHre npuBoI0B
MANUAL LUBR Pyunas nonomHuTensHas cMaszka

HO,I[TBCp)K,Z[eHI/Ie 3allyCKa MCHBbITAHUA PEJIC MCPE OJI0KOM
IMMUTaHus TPHUBOJOB

[lonTBepxxnenne 3aIrycKa WCTIBITAHUS TOPMO30B
cepBoJIBUTATENEN
BeiGop pexuma pydyHOro  yHOpaBICHUS  Mara3uHOM
UHCTPYMEHTOB

IToBOpoT AFIcKa MarasMHa HHCTPYMEHTOB HAJIEBO

HOBOpOT JAVCKa MarasmHa MHCTPYMCHTOB HAIIpaBO

OTMBIKaHUE OTKPBIBACMOI'0 BPYYHYIO OKHa AJid JOCTYyIa K
MarasmuHy MHCTPYMCHTOB

RESET nporpammbel 1 REWIND

FEED HOLD

3amyck mporpaMmMbl

OcTaHOBKAa  MpOTpamMMbI  C
(TuTaHmanoo)

TJIaBHBIM MIMMHICIICM

Knonka 1 ABAPUMHBIA OCTAHOB cranka sBisiercst (pyHKIMOHANBHOM BO BceX peskumax. IIpu
Ha)KaTHM Ha KHOIIKY OCTAHOBSATCS Bce (DYHKIMU CTaHKa, OyAyT BBIKJIIOYEHBI Bce mpuBoAsl. [lepexn

BKJIFOYCHUEM IPHUBOAOB CJICAYCT TMOBCPHYTH KHOIIKY,

YTOOBI OHAa BBICKOYMIIA. HOBTOpHaSI

MHUIMAIN3AIMS 3aIIUTHOTO KOHTYPa aBapUHHOTO OCTaHOBA BBIMOJIHACTCS TIOBOPOTOM 3aMBIKAEMOMU
kHonkH (xkmoya) EMERGENCY ACTIVATION (SB100) B pactipeaeuTenbHOM dIEKTpomKady.
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®

FANUC OEN  OALM OSRDYOCNC ALM
O——O0——0——0—0
O—— 00— 0—— 00— 0
JOG INC HNDL
JOG
O——0——0——0 >
FEED X LIVE TOOL
HOLD TOOL RLS
O——0—— 00— 00— 0
TWO 2 MAIN _ +
HANDS SPINDLE
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T4-1

SJIEMEHTDI YIIPABJIEHUS HA
BCIIOMOT'ATEJIbHOM IMAHEJIU
YIIPABJIEHUSA HMOP ®UPMbI FANUC

O0o3nauenne | HaumenoBanue Hasnayenue
A Hucnneil BcnoMmoratensHoi nanenu ynpasiaeHuss HMOP
B Kiionka KpacHoro |, p s pyjiHpIii OCTAHOB cranka
nBeTa
Konecuko .
C PyuHoe nepenBmxeHne ocel, BRIOPaHHBIX 10 YMOITYaHUIO
yIpaBJIeHHUs

EN (3es1ienoro

CurnanmsupyeT BKIIOUYeHHe cucTeMbl ynpasiaeHuss CNC

MAIN SPINDLE

1BETA)
ALM (xpacHoro
uBera) CurHanbHbI A0 CurHanm3upyeT ommnoKy
SRDY (3esieHoro CurHanu3upyeT BO3MOKHOCTh MEPEABIKEHUS OCEH cOo
1BETA) BcriomorarensHou maneau HMOP
CNC ALM 3aropurcs, €ciii Ha 3KpaHe TIIaBHOW MaHeIH yIpaBIeHUs]
(KpacHOro 11BeTa) nosisutcs Tpesora CNC umu tpesora ITJIK.
OFF / ON DneMeHT ynpasieHus | AKTUBaLKs BCIOMoraTeabHoH nanenu ynpasiaeaus HMOP
% [epexmouarens | Koppekuus cmenienns oceil 1 000pOTOB IMTHHIENEH
JOG Bri6op pexuma JOG (pydnoro)
INC JOG Br16op pexuma nakpemerTaoro JOG
HNDL Bri0op ynpagienus pyuHsiM kosecukom Ha HMOP
FEED HOLD OcTaHOBKa NepeMenieHus ocei
Beibop mo yMon4aHWIO HENPEPHIBHOTO / WHKPEMEHTAIBHOTO
X PYYHOTO mepeMenieHus: ocu X Npu HOMOIIX KHOMOK "+"/"-" unu
KOJIECHKa YIIPABJICHHSI.
(IIBM>KEHHME TTONIEPEYHOTO CYNIIOPTa)
Bpibop mo yMmonyaHuIO HENpPEpbIBHOTO / WHKPEMEHTaJIbHOTO
7 PYYHOTO TIepeMeIeHus] OcH Z IIpH MOMOIIH KHOmnok "+"/"-" mumn
KOJIECHKA YIIPABIICHHS.
Knomnka / (BBLOBIDKEHHE MTOJI3YHA)
- CUTHAIIbHBIA MOJ(  |[IepeMelneHne ocH, BRIOPAHHOM 0 YMOTIAHHUIO, MIIM IIMHHIEI
10 HAINPaBJIECHHIO —
HENpPePbIBHO / HHKPEMEHTAJIbHO
+ ITepemernenue ocu, BEIOPaHHOI MO YMOJIYAHHIO, WM IIITHHACIS
110 HAaIPaBJIEHUIO +
HENPEPBIBHO / HHKPEMEHTAIILHO
LIVE TOOL Beibop 1m0 yMon4aHWIO  yHpaBlieHHs — BCIIOMOTaTeIbHOTO
mnuHens (IpUBOJa BPAIAIOIINXCsl HHCTPYMEHTOB).
TOOL RLS OcBoOOXICHHE / 3a)KaTWe BPAIIAIONIETOCS WHCTPYMEHTa B

MOJI3YHE

Bribop no ymonyanuo yrpasieHus 3-i ynpasisiemoil ocsto C
WJIN TJIaBHBIM HINUHJeNeM (TUIaHIIaiob1)

TWO HANDS
+

D

Knonka "+"
TPEXIO3UIINOHHAS
KHOIIKa

Kxonkm 6e30macHOCTH yHpaBICHUS ABYMs pyKaMu
BCIIOMOTaTeNnbHOU nanenu ynpasneHust HMOP

Kuonka B kpacnoro mpera — ABAPUMHBIA OCTAHOB cranka spisercs (QyHKIMOHAIBHOH BO BCEX
pexxuMax. [Ipu HakaTMn Ha KHOIIKY OyIyT BBIKJIIOUEHBI BCe NMPHUBOABL. [locie 3Toro He0OXOOMMO MPUBECTH
CTaHOK B MCXOJIHOE cocTosHue. IToBepHuTe Haxkatyio kHonky ABAPUMHOT'O OCTAHOBA cTanka, 4To65!
OHa BBICKOYMJIA B HCXOIHOE IMOJOXKeHHWEe. [IOBTOpHAs WHWLMAIM3aLys 3alIMTHOTO KOHTypa aBapUHOTO
OCTaHOBA BBIIOJIHAETCS TOBOPOTOM 3ambikaeMoi kHomkH (kmoya) EMERGENCY ACTIVATION (SB100) B
pacIpeaenuTeIbHOM deKTpomKady.
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1 EMERGENCY ACTIVATION
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T4-2

OBO3HAYEHHME JDJIEMEHTOB
YIIPABJIEHUSA B PACIHIPEAEJIMTEJIBHOM
QJEKTPOILIKA®Y

O0o03Haue
Io3unmust HHE Ha HaumeHnoBaHue Ha3znauenue
cxeme
1 QM1 I'maBHBIN [NonkmroueHne cTaHKa K TIIABHOMY UCTOYHHKY
BBIKJIIOYATEND AJIEKTPUIECKOHN SHEPTrUu
2
EMERGEN 3ampikaemas kHonka | RESET xouTypa ABAPUMHOI'O OCTAHOBA
cy SB100 TOTAL STOP
ACTIVATI (xutt04) CTaHKa ( )
ON
3aMbIKaeMBbIi Henomsyercs:
- ms 6mokupoBku kHonkd CYCLE START Ha
3 SB90 BBIKJIIOYATEIh 9
o TJIABHOU ITAHCIIN praBHeHI/Iﬂ
T.H. CEPBHUCHBIN KITIOY
- pazpemiaeT penaktupoBanue qaHHbix [IJIK

TocIte HCTIONB30BaHMs OXHOI U3 KHOMOK kpacHoro usera ABAPUMHBINT OCTAHOB cranka
HEOOXOAMMO TPHBECTH CTAHOK B HUCXOAHOE cocrossHue. [lOBEepHUTE HaXATyK KHOIKY
ABAPUMHOI'O OCTAHOBA craHka, 4To0bl OHA BBICKOYWIA B HCXOJHOE MOJNOKEHHE. 3aTeM
BBITIOJTHEHHOE JICHCTBUE TMOJTBEPIUTE TMOBOPOTOM 3ambikaeMoil kHomkH (kimroua) EMERGENCY
ACTIVATION (SB100) B pacnpemenutensHoM siekTpomikady. Takum obOpasom Bel  omsTh
aKTUBHUPYETE 3aIIUTHBINA KOHTYP aBapUITHOTO OCTAHOBA CTAHKA.
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3.4 lpuBeaeHue cTaHKa B COCTOSIHUE TEeXHONOrM4ecKowu
roTOBHOCTU

[IpuBeneHne cTaHka B COCTOSHHE TEXHOJIOTMYECKOW TOTOBHOCTH TPeOyeT BHITOJIHEHHS psia JEHCTBHI CO CTAHKOM
wm ¢ cucremoi ympasiaeHums CNC. Ilepex 3amyckoM CTaHOK AOJDKEH OBITh IOJATOTOBICH K 00paboTKe, T.e.
BBITIOJIHEHA 3aIpaBKa Macell, OXJaXTaromlel >KUAKOCTH, MOAKIIOUCHHE K MCTOYHHKY DJICKTPUYECKOH SHEpTUH H
HUCTOYHUKY C)KAaTOTO BO3IyXa.

3amyck CTaHKa BBINOJHIETCS HPU IOMOLIM 3JIEMEHTOB 3allyCcKa, HaXOASALIMXCS B  PacHpeAeIUTEIEHOM
anektpomkady — pucyHok T4-2 v Ha TJIaBHOM IMaHENN YIpaBJIeHUs cTaHKa — pucyHok T4.

— IMoakawuunTe CTAHOK K rJIaBHOMY UCTOYHUKY 3J1e1chnqec1<0ﬁ JHEeprum

I'maBubrii BeikmtouaTens 1 (QM1), Haxomsmuiicss B paclpedeNUTeIbHOM JIEKTpomKady, BKIIOUUTE B
nonoxenue "ON".

— Bxuiounte cucremy ynpasienust CNC

IIpu nomomu kHomku I (CNC ON), Haxonsuieics Ha TJIaBHOM MaHENW YIPABIICHUS, BKIIOYUTE CHUCTEMY
ynpasieHus CNC. INogoxxanTe, Moka He BKITIOYUTCSI MOHHTOP cucTeMsl yrpasierus CNC.

— TIloaxk/awo4nTe dJIEKTPHYECKHE CEPBONPUBO/ILI H T'H/IPABIMYECKHIi arperaTt K ceTH.
Haxwure Ha kHonky DRIVES ON, HaxopsIytocs Ha INIABHOH MaHEIN yIPaBICHUS.
— TloctaBbTe TpaBepcy B paGoyee MoJI0KeHHe

B pexume JOG (pyunoii) Haxxmute Ha kHONKy RAIL UP wim nHa kHonky RAIL DOWN, Haxoasmiecs Ha
[JIABHOW TMAaHENIH YIpaBicHUsA. ByleT BKIIOUCH aBTOMATHYeCKUH (HYHKIMOHANBHBIA UK MO3UITHOHHUPOBAHUS
TpaBepCchl — OTKpEIUICHHE, pa3appeTHpPOBaHHE U IEePECTAaHOBKA TpaBepChl B BBHIOPAHHOM HAIPaBJICHHUH.
BrimonHseTcs B COOTBETCTBUM C IYHKTOM O MEPECTAaHOBKE M MO3MLMOHUPOBAHHMU TPaBEPCHl B TOJOKEHHE,
MIPEeyCMOTPEHHOE B KapTe HAJIQJIKH MOJIrOTABIMBAEMOM orepanuu 00padboTki. CHHXPOHU3AIMIO TPaBEPCHl TIPU
nomomy KHOomoK RAIL UP umu RAIL DOWN crnenyer BBINOJHATH Beerga mpu cTupaHud gaHHbix [IJIK
(HampuMep, B ciydae ONIMOKU OaTapeH pe3epBUPOBAHUS).

- Bblpam-mnaﬂne H 32KHM 3arOoTOBKH

B 3aBucMMOCTH OT THNA IUIAHIIAKOBI BBHINOJHATE BBHIPABHHBAHWE W HAACXKHBIH 3axuM neranu. Crocod
3aKpCIUICHHsl YCTAaHOBJICH B KapTe HaNaJKH, a TEXHHYECKOe OOCTYy)XMBaHHUE OMUCaHO B paszgene 3.15
"[Tnanmraita ¢ pyyHbIM 32)KUMOM 3aroTOBOK".

- Onpene.nerme HCXOJHOI'0 IMOJIOKCHUA CUCTEMbI

OmnpeneneHue UCXOIHOTO MOJI0KEHHSI CHCTEMBI MPEIoiaraeT CHHXPOHU3ALHUIO Oceil 0 00eUM KOOpAWHATAM.
Ocb X — momepeyHblil CynmopT, OyJIeT CHHXPOHU3UPOBaHa IBIKEHHEM IO HAIPaBIICHHIO cjieBa HampaBo. Ock Z
— MON3YH MOIMEPEYHOro CYMIOpTa, OyOeT CHHXPOHW3UPOBAHA ABM)KCHHEM IO HAMPABICHUIO CHHU3Y BBEPX.
MarasuH WHCTPYMEHTOB He TpeOyeTcsi CHHXpOHU3UpoBaTh. CHHXpOHHM3AIMUS Oceii X W Z BBHINOTHSIETCS B
peKMME BbIE3Za B HyJeBbIe TOUYKH. [lOCieAOBAaTENbHOCTh BbIC3[a IMPUBEICHA B PYKOBOACTBE CHCTEMBI
ynpaeneHust CNC FANUC u B kuure 6 "JlonosiHeHHE K TPOrpaMMHUPOBAHUIO".

[lepen BeIe30M B HyJIEBBIE TOYKM CTaHKAa HEOOXOAMMO MPOBEPHUTH, HE HAXOJAUTCS JIM TPYIIa IBMKEHUS OCH X
WK Z OJU3K0 K KOHEYHOMY MOJIoKeHu0. (PekoMeHyeTcs BHAYase OThE3 ] IPU MOMOIIM KHOTIOK HAIpaBJICHUS
—X, —Z, HaXOIIIINXCS HA TJIABHOM MMaHENN YIPaBICHUS).

— Bble3 B HCX0/IHOE I10JI02KEHH e IIONIePEeYHOr0 CYNNOPTA U MOJI3yHa
VYnpasieHue OCyIIEeCTBIIIETCS Ha [NIABHOMU ITaHENU YIIPABICHUS.

VcxonHoe moNOKEHHE IONEPeYHOro CYNIOpTa — HAlpaBO OT OCHM IUIaHmAiOsl. HacTpoiika B mcxomHoe
moJyioKeHre BeInodHseTcs B pexkume JOG ¢ moMompio KHOMKK HampasiieHns: +X. 3HaueHHus yKa3aHbl B KapTe
Hajaku (mporpamme) MOoAroTaBIMBAEMON oTepaIy 00paboTKH.



VcxonHoe MOJNOKEHHE TIONI3yHA IIONEPEYHOro CYNIIOpTa — B BEpXHEM IoJiokeHWH. Hactpoiika B mcxomHoe
[0JI0XKeHre BhIMoHseTcs B pexkuMe JOG ¢ MOMOIIBI0 KHOMKK HampaBieHus +Z. 3HaueHus yKa3aHbl B KapTe
HaJIaJIK| (IporpaMMe) IOATOTaBINBacMON OIleparii 00pabOTKH.

— KoHTpoJb 1 HACTPOIiKa 0CTAJIBHBIX 3J1EMEHTOB YIIPABJIeHHs CTAHKA U cucTeMbl ynpasijenuss CNC

IIpu moMoIH MepeKIoYaTeNsl KOPPEKTUPOBKH MepeMeleHus %o Ha TJIaBHOM MaHeTu YIPaBICHHUS MEPEKITIOYUTh
Ha 3nauenne 100 %.

3aMKHHNTE BCe 3aMbIKaeMble KHONKH HA BCeX NAHEINAX vhnpapjeHnsa. Kiaouwn
CIIpAYLTE IJIA NMPEA0TBPAIICHUS BO3MOKHOT'O 3JI0YIIOTpedIeHus !

— B cooTBeTcTBHH ¢ PYKOBOJACTBOM CHCTE€MbI YIIpaBJICHUs CNC nepeseauTe CTaHOK B PEKUM
ABTOMATHY€CKOI'0 yIIpaBJ€HM.

— BJioxurte B CUCTEMY MMporpamMmy B COOTBETCTBHHU C PYKOBOACTBOM CUCTEMBbI YIIPABJIECHUSA CNC.

ITo OKOHUYAHMM DTHX JIEHCTBHUHM CTAHOK IOATOTOBJIEH K 0OpaOOTKE, T.e. OH HAXOJAMTCS B COCTOSTHHM
TEXHOJOTH4eCKOH rOTOBHOCTH.

IIpoBepka GpyHKIMOHATBLHOCTH peJie MPUBOIOB U MPOBEPKAa (PYHKIHOHAIBLHOCTH TOPMO30B
cepBoaBHUTaTeei

N3 coobpaxenuit 6ezomacHocTH cucteMa ympasieHuss CNC BBIIOJHAET MPOBEPKY HPaBUILHOCTH PabOTHI pesie
npusonoB (KMS51) u paboTsr TopMo30B cepBoasurarenei. Crucrema ympasierns CNC mpeiaraet BBITOTHATE 9TH
MIPOBEPKH MOCIE KKIOTro BKIOUeHUs cucTeMbl yrnpasieHus CNC U 3aTeM 110 UCTEUEHUH OIPENEeTICHHOTO BpEMEHU
npu nocpezacte coobmienuit 2379 u 2380 (kuura 7 "JluarHocTuka" — I THX COOONICHMH NPHUBEACHO Oosee
noApoOHOE ONHCaHue).

ITpu npoBepke pelie NPUBOJOB IPOUCXOAUT 3aCTONOPHUBAHKE TOPMO30B CEPBOABUIATENEH U BBIKIIOUEHHE IIPUBO/IOB.
ITo »To#l mpuWYHMHE OYEBWIHO, YTO ATy IMPOBEPKY HENb3sl BBHIOIHATH, HAlpUMep, BO Bpems obOpaborku. Korma
COOJIIOZICHBl  COOTBETCTBYIOLIME ycioBus Juia 3amycka nposepkd, FANUC PICTURE Ha skpaHe NOpeamoxut
oTepaTopy MOJATBEPAUTH 3aITycK. [10I3yH NOKEH HaXOAUTCS BHE 3aTOTOBKH, M JIOJDKEH OBITh 3aKPBIT OTKPHIBAEMBIN
BPYUHYIO 3aIlUTHBIA KOXyX (ABepb) paboueil 30HBI cTaHKa. llociie 3TOro omepaTop 3amyCTUT MPOBEPKY MpH
nomou SW-key YES. B ciyuae HEBO3MOXKHOCTH 3aITycKa IPOBEPKU B 3TOT MOMEHT, OIIEPATOP HAXKMET Ha KHOIKY
NO. Takum obpa3om omepaTop OyIZeT MMETh BO3MOXKHOCTH, HAaIlpuMep, OTBECTH IMOI3YH OT 3aroToBKH. Yepes
KOpOoTKoe Bpemst (mpumepHo 60 ¢) oneparopy onarth OyaeT MpeyIo>KeHO BBIOIHUTH IPOBEPKY.

Korma coGironmeHs! (momoOHBIM 00pa3oM Kak B Cilydae pelie TPUBOJOB) YCJIOBHs (NOApoOHee cM. B KHUTE 7
"Nluarnoctuka" — cooOmenue 2380) BBHIMOJHEHUS TNPOBEPKH (YHKUMOHAIBHOCTH TOPMO30B, OIEPaTOPy
HpeIOKEeHO NpH rocpeactse dkpana FP 3amyctuts oty npoBepky. [IpoBepka 3amyckaeTcst Ipy HaXkKaTUH Ha KHOIIKY
YES, otknagsiBaeTcsa npuMepHo Ha 60 ¢ mpu HaxkaTuu Ha KHONIKY NO.

HPEAYHPEXIEHUE:

CTaHOK MMeeT TaK Ha3bIBaeMble PE€XKUM MPOU3BOACTBA M PEKUM HAJTAAKHU.
Pe:xum npoussoacrsa (pexxkum 1)

B pexxume TmpoOM3BOACTBA MOTYT HCIOJIB30BAaThCA BCE (PYHKIMH CTaHKA IPH YCIOBHU 3aKPBITUS W 3aMBIKAHHA
OTKPBIBAEMOI'0 BPYUYHYIO 3aIIMTHOTO KOXYyXa (IBepH), 00eCTIeUnBaIOIEro JOCTYI B PabOUyIO 30HY CTaHKa.

Breibop pexuMa TpPOHM3BOACTBA OCYIIECTBISIETCS TPH ITOMOINM 3aMBIKAEMOTO 3JEMEHTa VyIpaBlieHus (KIYa)
SETTING MODE (SB121) na riaBHON naHenu ynpaBjieHUs! CTaHKa.



Pexum Hanaaku (pexum 2)

B pexxume Hanmagku OTKPBIBAE€MbI BPYyUHYIO 3alIUTHBIA KOXKYX (IBEpb), 00eCIeUnBaIOIIMi 1OCTYN B pabouyio 30Hy
CTaHKa, MOXET OBITh 3aKPBIT MM OTKPHIT. [IpH OTKPHITOM 3aIIUTHOM KOXYyXe (JIBEpH) HEJb3sI BHIE3KATh B HYJIEBYIO
TOYKY, HEIb3sl HCIIOIh30BaTh YCKOPEHHOE MHepeMemeHre. MOXHO MEHATh pexuM cucteMsl ympasieHus CNC,
HEPECTaBISITh TPaBEPCY, NEPEMEIIAThCS 0 ocsiM 10 78,7 MoiMOB/MUH (2 M/MHH) WIIH C IIAroM JUIMHOH He Oonee
0,393 moiima (10 MM), mOBOpauMBaTH IDIAHIIAWOy, MOBOpPAaYMBATH IIMUHJICTh MPHBOAA BpAIIAFOIIUXCS
MHCTPYMEHTOB, IEPEMEIIATLCS B IPUPAIICHUSX, OTMBIKATh JIOCTYI K AUCKOBOMY MarasiHy HHCTPYMEHTOB.

Br16op pexnma HallaJIKi OCYIIECTBIIACTCS TPH IOMOIIM 3aMBIKaeMoro »eMenTa ynpasienus (kmoda) SETTING
MODE (SB121) Ha riaBHO#M NaHeNIW yNpaBlIeHUs CTaHKA. Y CJIOBHEM BBIOOpPA SIBIISIETCS 3aBEPLICHUE BBIMOIHIEMO
TEXHOJIOTMYECKO# nporpaMmel ¥ nepekroueHue cucremsl ynpasieHuss CNC B pexxum JOG (pyuHoid pexum).

—  BpyuHy!o OTKpBIBaeMBIH 3aIUTHBIN KOXKYX (ABEpPH), 00ECIEINBAIOIIIN JOCTYII B pabOUyI0 30Hy CTaHKA, MOXHO
OTKPBITH TOJBKO IIPH HYJIEBBIX 000pOTaX IUIAHIIAHOB M IPH YCIOBHH, YTO HE BHINOJHICTCS TEXHOJIOTHYECKAS
nporpamma. Eciy BRIONHSAETCS TEXHOJIOTHYECKAs TporpamMma, Heooxoanmo HaxaTh Ha kHonky CYCLE STOP
i Ha kHonky RESET Ha rnaBHOl maHenu ymnpaBieHUs. DTO cledyeT BBINOIHUTH U B pexxume MDI
(TonTBEpIKICHHE YoKE 3aBEPUICHHON (DYHKINN).

— Ilpu OTKpHITHH OTKPHIBAEMOTO BPYYHYIO 3alIUTHOTO KOXyXa (ABEpH), 00ECIEUHBAIOIIETO JOCTYII B Pa0OYyIO
30Hy CTaHKa, B pPEXKHME TPOU3BOJICTBA HEBO3MOXXHO JBIDKCHHE IIOTIEPEYHOTO CYNIOpTa W IOJI3YHA.
HeBo3moxxHO 3amycTuth 000poThl miaHmaiosl. 3abnokuposana kHonka CYCLE START Ha riaBHOH maHenu
YIIPaBJICHHUS.

Yka3zanuga no TEXHHYICCKOMY oﬁcnymunaﬂnm CTaHKa:

BBeneHne MAaIIMHHOTO 0GOPYIOBAHHS B IKCILUIYaTAIIHI0, HAJIAIKA MAIIMHHOTO 000pPyI0BAaHHUS, TEXHHYECKOE
00C/Iy;KUBAHHE U MOMCK HEHCNPABHOCTEH 10KHBI BHINOJIHATHCS UCKJIIOYUTETbHO NPU BHIOPAHHOM pesKuMe
HaJIagKu!

IIpu padore B padoueii 30He cTaHKa 00C/IYKMBAIOLIMII MEPCOHAJ CTAHKA MOCJe BbIOOpa pexuMa HaJlagKu
JIOJI7KEH B3ATh ¢ CO00M KJII0Y 0T 3TOr0 3aMbIKaeMOT0 3JIEMEHTA YIPaBJICHHUS.

OYHKIMOHAIBHOCTh OCTAaHOBKHM MPOTPaMMBI CIIEAyeT KOHTPOIMPOBATh yepe3 Kakable 50 4acoB SKCIUTyaTallMd —
BBITIOJTHACT OOCITY>KUBAIOIINI [TEPCOHAN CTaHKA.



3.5 Cma3ka cTaHKa

Cnucok MecT cMa3Ku — pucyHok T17

HcTouHuKOM 3HEpruy AaBICHUS I CMA3KU TPYII JBUXKEHUS CTAHKA SIBJISETCS cMa3ouHbli arperat. CMa3ouHbIi
arperaT HaxXOAWTCA HA 3aJHEH CTOpOHE THApaBIM4Yeckoro arperara. OmmcaHWe W MHCTPYKIHMS IO yXOOy 3a
cmazounbM arperatoM MFES/KW3 mpuBoasdTcs B OTIAETBHOM PYKOBOJCTBE mpomsoauTens kommanmn VOGEL,
IIOCTaBJIIEMOM CO CTAHKOM.

HapaMCTpLI CMa304vHOIo arperara:

yCcTaHOBICHHOE pabouee napienue | p = 391 ¢pyHt/kB. moiiM (2,7 MIla)

moJiavua 0,13 ramn./mun (0,5 1/Mun)

KOJIMYECTBO CMa304HOIO 0,7 rammn. (2,7 matpa)

Marepuana

CMa304HbIH MaTepuai CMa304HOE MAaciO JIMTEIBHOTO XpaHEHHS
VACTRA OIL 2

Cucrema cMa3Ky SBIISICTCS IEHTPAIBHOM, HEIUPKYJSIMOHHOM, yNpaBIsIeMOl aBTOMAaTHYECKH B 3aBHCHUMOCTH OT
BpeMeHHU palboThl CTaHKa. YTpaBlCHHE ICHTPaIbHOW CMa3KOW CTaHKa OCYIIECTBISIETCS 1O BPEMEHH CHCTEMOM
ynpasnenus CNC. Cucrema ynpasnenust CNC BkiIo4aeT uepes Kaxkaple 3,5 yaca HIeCTEepeHHbIH THAPOreHepaTop
CMa304HOTr0 arperara, 1 TakuM 00pa3oM BBIMOJHSETCS CMa3Ka BCEX MECT CMa3K cTaHka. KpoMe kak B WHTepBaslax
CMa3KH, CMAa3bIBAHHE OTJCIbHBIX MECT CMAa3KHd BBIIOJNHSCTCS MPH KAXIOM BKIIOYCHHH CTaHKa TIJIABHBIM
BbIKJIIOYaTesieM cTanka 1 (QM1) B pacnpenenurenabHoM anekTpoinkady. CucrteMa cMa3kd MMeEET TPU KOHTYpa
CMa3Ku. Berxoasmmii TpyOOnpoBO] U3 CMa30YHOTO arperaTa sBISeTCs] OOIINUM ISl BCEX TPEX OKPYTOB, pasielieHHe
BBITIOJHSCTCS IIPH ToMOIH T-00pa3HbIX coequHeHui. T-00pa3sHble COeTMHEHHS HAX0OIATCS Ha CTAHWHE CTaHKA.

1-i KOHTYPp CMa3KH — K KOHTYPY CMa3KH IIOACOCANHCHAa CMa3Ka HanpaBnmoLueﬁ TpaBE€PChI 11O CTAHUHC, CMa3Ka MECT
OIIMpaHus MIAPUKOBOTO BHHTA JId NO3WMLIMOHHUPOBAHUA TPaBEPChl U CMa3Ka paaraibHO-OCCBBIX

MECT ONMMPAHNA NIAPUKOBOI'O BUHTA JJISI IEPEMCIIICHUS TOIEPEUTHOTO CYIIIOpTa.

2-i KOHTYpP CMa3KHd — K KOHTYPY CMa3KH IMOACOCINHEHA CMa3Ka raKu IIapyUKOBOI'O BHUHTA IJI MO3UITUOHHUPOBAHUS

TpaBepCHI.

3-ii KOHTYp CMa3KH — K KOHTYpPY CMa3KHM IOJCOEIMHEHa CMa3Ka IOIEPEeYHOro CyIIopTa WM ION3YyHa, T.e. CMasKa
THE3]l Ka4eHUs], CMa3Ka pa3srpy304uHbIX OALIMIHUKOB MIOIEPEYHOr0 CYIOpTa, CMa3Ka paJuallbHO-
OCEBBIX MECT OIMpaHMs NIAPUKOBOIO BUHTA JJs IEPEMEILEHHMs [OA3yHa, CMa3Ka TIaliKu
LIAPUKOBOTO BUHTA JAJs INEpEeMELIEHHs IOoN3yHa M CMa3Ka Tallku IIapuKOBOTO BHHTA JJIS
nepeMeIleHus monepeyHoro cymmnopra. K KoHTypy cMa3ku MoJCOeJUHEHa CMa3Ka MECT OIMHMpPaHUs
LINHHAEIA IPUBOJA BPAIIAIOUIMXCS HHCTPYMEHTOB.

Yka3zaHus M0 TEXHHYECKOMY 00CTY:;KHBAHUIO0 CTAHKA:

Bo Bpemst paboThI cTaHKa KOHTPOJIMPYHTE YPOBEHb CMa304HOrO Macja B MacisiHOM 0ake CMa304HOro arperara u
BOBpEMsI JIONIOJIHSITE Macio.

Hapymienne cmasku:

IIpu mmTensHOM OE3EHCTBHM CTaHKA IMOCIE €r0 BKIIOUSHHS Ha MOHHUTOPE TJIABHOW MaHENW YIPABICHUS MOXET
nosiBUThCs coobmenne (ALARM) o HapyuieHnu cMasku cTaHka. Eciu cooOlieHre 0 HEUCIPaBHOCTU HE MCYE3HET
I10 TIPIYHHE MTOBBIIICHUS IaBJICHHIS HA MAaHOMETPE CMa304HOr0 arperara, HeoOXoIMMO TIPOBEPUTH CIICIYIOIIee:

—  KonTyp cMa3ku 3aB0o3mymICH.

OTta HCUCIIPABHOCTb Yall€ BCCIro MOXKCT OBITh BBI3BAHA HEYHUCTOTAMU B Macji€, HMCIOJb30BAHHEM
HCTIOAXOAAICro CMa304YHOTro Macia (qepe3 ONpEACIICHHOC BPEMS B HCKOTOPBIX MACIaX OCaXKIAar0TCsA l'[pI/Ica,HKI/I)



WM HEUCIIPAaBHOCTBIO Jo3aTopa. CieayeTr oco3HaBaTh, YTO HEKOTOPHIE MECTa CMA3KH MOTYT OBITh BOOOIIE HE
CMazaHbl, a OCTalbHbIE cMa3aHbl M30bITOYHO. [lo3TOMYy HEOOXOAMMO HAWTH NPHYMHY HEHUCIIPABHOCTH W B
KpaT4aiimmid CpoK ee YCTPaHUTH (3aMEHHWTh MAacCll0, IPOYHCTHTh CMA30YHBIH arperar, BKIIOYas ICpBUIHBIA
KOHTYD, FJIH 3aMEHHTH Je(eKTHBIA 103aTOop).

— OO0e3Bo3mymIMBaHHE KOHTYypa CMasKH BHIIIOJHSCTCS C TOMOIIBI0 HauOojee BBICOKO PAaCIIOIIOKEHHOTO
BO31yXOBbIMYCKHOT0 BeHTWIsI QC54 ¥ MHOTOKpaTHBIM TMOBTOPEHHUEM NWKJA JOMOJHHUTENFHOW CMa3KH —
HaxarueM Ha kHOKy MANUAL LUBR (py4Has cma3ka) Ha rJaBHOW IMaHEIHN yNpaBiICHHUS CTAHKA — PUCYHOK
T4. Tlepen HauamoM paOoOTHI MpEXIE BCETO IEPEMECTHTE TPaBepCy W MOI3YH B HIDKHEE ITOJOXKEHHE.
0O06e3B0o31yIIMBaHUE KOHTYPA CMa3KH CJIEAYyeT BBIIOIHATH MOCIE KaXKA0TO pa3MbIKaHHU KOHTYpa CMa3KH.

B ClIyqac IIPpaBHIIBHOTO (byHKHI/IOHI/IpOBaHI/Iﬂ CMa3bIBaHUA MUK CMa3Kh OTMCHACTCA IPU IMOMOINW HAIIOPHOTO
BKJIIOUYATCJIA.

Cmaska KoOpoOKH mepefay, MeCT ONUPAHMSA IUVIAHINAKOBI W mpuBoga 3-i
ynpasJjsiemoii ocu C

KoHTyp cMa3ku KOpoOKH mepenad, MECT ONMMPaHUs IUIaHIIAHOb B mpUBoAa 3-i
ympaBiagemoii ocu C Ha CTaHKE COCTOMT M3 XOJOAWIBHOTO arperata M
TpyOompoBosa cMazku. KOHTyp CMa3ku SIBISETCS 3aKPBITHIM. XOJOAMIbHBIN
arperar THIIA VLV 7,5 (upmbI PFANNENBERG c
XOJIOIOTPOU3BOANTENBHOCTBIO 7500 BT cocrout u3 cOOpHOro MacisiHoro Oaka u
CaMoro XOJOAMWIFHOTO arperata ¢ MacjstHbIM (HIBTPOM Ha BeIxoje. O0beM Oaka
— 47,5 ramn. (180 mutpoB). XONOAWIBHBIN arperatr CIy>XUT s Oolee
MHTEHCUBHOI'O OXJIXIEHHsI CMa304HOrO0 Macja, 4eéM TO, KOTOPOro MO>KHO
JOCTHYh TIPH  HCIIOJB30BAHMM  OOBIYHBIX  BO3AYIIHBIX  XOJIOAWIEHHKOB.
OxJa)kAeHHOe CMa30yHOEe Macilio YMEHbIIAeT TEIUIOBbIE JedopMaluy CTaHKa U
TaKMM O0pa3oM IOBBIIAET TOYHOCTH CTaHKa ¢ 3-H ympasmsiemodd ocbro C.
XONOMUIBHBIA arperaT MOXKeT TakKe HarpeBaTb CMa30YHOE MAacio C ITOMOIIBIO
HarpeBarebHOro 3neMenTa MoniHoctbio 4000 Br. [Ipu momoru Hacoca ¢ MPOU3BOAMTENBHOCTIO 9 rayut./MuH (35
1/MUH) U 1aBiaeHneM 50 gyHTOB/KB.aroiM (3,5 6ap) cMa304HOE MaciIo Ka4aeTcsl U BRITECHIETCS U3 cOOpHOTro Oaka B
XOJIOAWJIBHBIA arperar, KOTOpblii HaxoauTcs Ha cOOpHOM Oake. M3 XOJNOIMIIBHOTO arperara OXJa)JeHHOE MAaclio
BBITECHSETCS Yepe3 MaclHBIH (QMIBTP Ha BBIXOZE M IOJACTCS IO PyKaBy K OTICIBHBIM MECTaM CMa3KH CTAaHKA —
MOJIIHITHAKY IIaHMIA0b, 3y0bsaM MIeCTepHH B 000112, INTAaHETAPHON KOPOOKe mepenad, IPUBOLY 3-i yIpaBIseMOn
ocu C. 3HauuTenbHAs 4YacTb Macia BBITEKAET HAa BEPXHIOI IMOBEPXHOCTh CTAHMHBI, OOTEKAeT MECTO ONHPaHUS
IUTAHITAWOBI M OTHHMAeT y CTAHUHBI TEIJIO, KOTOPOE SBJISAETCS HMPUYMHON TEIUIOBBIX AedopmManuii craHka. Bcee
MacJI0 3aTe€M OTBOAUTCS MO OTBOAAIIEMY TPyOONpOBOAYy U pyKaBaM OOpaTHO B cOOpHBIA Oak. J{isi KOHTpOIA
JIaBJICHHS Macjia B KOHTYpEe BCTPOCH HANIOPHBIN BKITIOYATENb, KOTOPBIH HACTPOCH Ha Ha3Ha4YCHUE 7 (DYHTOB/KB.IIOIM
(0,05 MPa). dakxTHdeckoe AaBIEHHE CMAa30YHOTO Macia B KOHTYPE 3aBHCHT OT TEMIEPaTyphl Macia (BSI3KOCTH) H
YHUCTOTHI (DHIIBTPYIOIIETO dJIEMEHTa B QHIBTPE.

MuHUMaNbHBIH YPOBEHb BO BpeMs pabOTBI KOHTpONHUpyeTcs ypoBHeMepoM. Huskoe qaBieHHE W HEAOCTAaTOYHBIH
YPOBEHb CMA304YHOT'0 Maclla CHTHAJIM3UPYIOTCS IIPU MTOMOIIM COOTBETCTBYIOIIETO COOOIICHUSI HA MOHUTOPE CUCTEMBI
ynpasiienust CNC.

Ykazanuda no TEXHUYICCKOMY OﬁCJ’ly)KI/lBaHl/IlO CTaHKa:

Iepsriit 06beM cmazouHoro macia VACTRA OIL 2 — 61 ramion (230 nutpoB) — cieayet 3ameHuTh depe3 500
4acoB JKCIUTyaTallH, BTOpas 3aMeHa CMa304HOr0 Maciyia rmpomsoauTcs depe3 1000 yacos, a mocnenyromue depes
3000-3600 gacoB pabotbl. [Ipn Kakmol 3aMeHe CMa304HOrO Maclia HeOOXOAWMO BBIYUCTUTH COOpHBIA 0ak U
MAaCJSIHBIN (UIIBTP Ha BBIXOJC.

NPEAYIIPEXJEHUE:

CMma3ouHoe Macj0 jaodaBisieTci B 0ak 4epe3 3ampaBoYHOe OTBePCTHE, 0053aTeJbHO MPH BBIKJIIOYEHHOM
CcTaHKe. YPOBeHb J10J17KeH HAXOAUThLCH MeKAy 0OTMeTkaMu Ha ypoBHemepe (H).



VYnpasnenue XOJIOAUIBHOTO arperaTa (dbupMeI
PFANNENBERG coemuneno co mynom (RT) gns
HN3MEpEeHUs TeMIlepaTypsl cMa3ogHoro Macna. Lllym Bcrpoen
B BBIXOJHOM PyKaB€ CMa30YHOTO Macjia ¢ MecTa OMHPaHUs
IUTAHIIAHObI B COOpHBIN MacisHbId Oak. J[sl yMeHbIICHUS
TEIJIOBBIX  JedopManuii CTaHKAa yIpaBleHHe paboroi
XOJIOMUJIBHOIO arperara OCYILECTBISICTCS HAa OCHOBaHHHU
BBIXOJHOH TeMIlepaTypsl CMa30gHOTO Macila C MecCTa
onupaHus MaHmanoel. CMa304HOE Macio, MojaBacMoe Ha
CTaHOK, 110 Mepe HEOOXOAMMOCTH OXJIaXIAeTCs, MPOXOIHUT
Yyepe3 XOJNOMWIBHBINA arperat 0e3 M3MEHEHHs TeMIIepaTyphl
W HATPEeBaeTCsl.

Onucanvie OOCITYy>XMBaHHS W HMHCTPYKIHS TIO YXOAY 32 XOJOIHMJIBHBIM arperaToM TPHBOJHUTCS B OTIEIHHOM
pyxoBojcTBe npousBoautes komnanun PFANNENBERG, nocrasiissieMoM co CTaHKOM.

NPEAYIIPEXJEHUE:

IMocne kaxmoro 3amycka CTaHKa OOCIY)KHBAIOIIMN IIEPCOHAN JOIDKCH HPOBEPHUTh IPAaBHIBHOCTh pabOTHI U
perynupoBok xoxoamisHOro arperata ¢pupmsl PEANNENBERG.

HacTtpoiika myckoBoii TeMnepaTypsl X0J10AMJILHOI0 arperata 0bLIa BBINOJHEHA NMPOU3BOAUTE]EM CTAHKA, H
ee M3MEHeHMe He Jonyckaercs. M3MeHeHMe HACTPOiKM MOXeT CTaTb NPHYHHON HeEraTHMBHOM
pe3yJibTUpYIoLIeil pado4eil TOUHOCTH CTAHKA.

Cma3zka kopoOKH nepeaay nmo3UIMOHMPOBAHNS TPaABEPChI

Yka3zaHus 10 TEXHHYECKOMY 00CTy:KHBAHUIO0 CTAHKA:

ITepemerienue TpaBepchl 10 MPABOW W JICBOM HAINPABJISIOIINX CTAHUHBI OOECIICUNBACT IIAPUKOBBIA BHUHT, KOTOPBIN
MIPUBOJAUTCS BO BpallleHHE Yepe3 raiKy dJeKTpoABurareneM. KpyTsaimuii MOMEHT Ha MOABWKHBIA BUHT NepeaacTcs
OT DJJIEKTPOJABUIATENsl Ha UYEpBAUHYIO KOpoOKy nmepenay. UYepBsuHas meperaua B KOpoOke mepenad
MO3UIIMOHUPOBAHMS TpaBepchl cMasbpiBaeTcs "kymanuem" B macie VACTRA OIL 3 o6semom 2,6 ramionos (10
mutpoB). Pa3 B monrona crieayeT mpoBepsATh Ha MaciaoyKas3arene YpOBeHb Macia M Mpy HEOOXOIUMOCTH JOTONHATh
MacJjio Yepe3 OTBEPCTHE 3aKyIIOpHBaeMOe MPOOKOH.

OO0mue Mepbl NpH 0OpalleHUH €O CMA30YHBIMU MACJIaMHU

OOcnyXrBalOIMK TEepcoHaNl CTaHKa JOJKEH HCIONB30BaTh BCE 3AIUTHBIE MPUCTOCOONIEHHS W TpEeANMCaHHBIE
CpeACTBa MHAMBHUAYAIbHOU 3amuThl. [Ipyn oOpameHnn co cMa30yHBIM MAacliOM CIIEAYeT HCIIONb30BaTh 3aIUTHEIC
OYKH U 3alUTHBIE pabouue MepyaTky AJs 3aIUThI MajbleB U PYK OT KOHTAKTa CO CMa30YHBIM MACIIOM.
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CIIUCOK MECT CMA3KHN CTAHKA

Homep

+ MaciaonpoOBOJLI IO
IABJICHUEM

XpaHeHUus

DTE 24

Cnoco0 O0o3HaueHue KoamgectBo
mecta Ha3Banue mecta cMa3Ku O0cayxxuBanue
CMAa3KH CMa3KH CMa3Ku
CMa3KH
IIpY IOMOILIHI
IToamIMIHKUKY U LIECTEPHU B
Hacoca U3
KOpoOKe Tiepe/iad - MECTO 3aMeHsITh yepes
. XOJOAUIBHOT
| OIUpaHNUS IIAHIAKOBI, 3-51 MAacJI0 CMa304HOe 61 rammon | xaxusie 3000-3600
0 arperaTa
ynpasisiemas ocb C + o VACTRA OIL 2 (230 snTpoOB) 4acoB
APMBI
TpyOOTIPOBO CMa30YHOTO IKCIUTyaTaIlH
pybotip PFANNEN- Y
Mmaciia
BERG
YeprsiuHast KopoOKka moxbeMa
) MaclisiHast MacJio CMa304yHOe 2,6 raiona | [lononauuts 1 pa3 B
TPaBEPCHI - YEPBAYHAS
BaHHA VACTRA OIL 3 (10 uTpos) ToJIroJ1a
nepeaaya, NOAMUIHUKY
[IpaBas u neBast MOBEPXHOCTH | LEHTpaJbHAsS
KonTpomuposats
CKOJIBKEHUSI CTAaHUHBI, cMaska npu
o CIKCIHCBHO.
HIAPUKOBBIA BUHT JJIS MTOMOIIN
JlomonusATs ipN
0JTheMa TPaBEPCHI Hacoca u3 Maclio CMa304HOe 0,7 rannona
3 HEOOXOAUMOCTH.
Hanpasnsiroryie CKOMBKEHUsSI | CMa304HOI0 VACTRA OIL 2 (2,7 autpa)
Macno nepen
U KaueHMs KapeTKu arperaTa
JOIIOJTHCHUCM
MONIEPEYHOro CYMIIOPTa U (bupmMBI
poUIBTPOBATE.
MOJI3yHA, XOJJOBbI€ BUHTHI VOGEL
Cwma3zathb uepe3
6000 gyacoB
BPYYHYIO MPH 9KCIUTyaTallHH.
4 IIIkuB rnaBHOroO NpUBOAA ITOMOLIA mnactuuHad cmaska | 0,0001 ¢pynra | Ilpu nononnenun
TUTaHIIaHObI npecc- MOBILUX EP2 (16 rpammoB) KUpa JBE
MAacJICHKH 3arTyIIKU
3aMEHUTD IIpecc-
MacJieHKaMH
3a)KUMHBIE BUHTBI 3aKUMHBIX
Macno mig
THCKOB (32)KHUMHBIX KYJIAYKOB, | TpH TIOMOITA 0,013 rasutona | 1 pa3 B Hezento
5 ) MHOAIIUITHUKOB 0,05 ) @ )
eTyJIMPyEeMbIX BPyYHYIO) Ha MacJeHKH JUTpa MECTa CMa3KU
PELyHPY Yy VACTRA OIL 3 ; P
TUTaHIIanoe
Pabouas cpena Macno mis
TUJIPABIMYECKOTO arperara THIIPABIMYECKIX
. | nmpu nomomu 34 rajuiona 3ameHsTs | pa3 B
6 ¢upmer HYTOS VRCHLABI CHUCTEM JUTUTEIHHOTO
Hacoca (130 sinTpoB) rox

a = 3ampaBKa CMa3KH
b = BBIIYCK CMa3KH

C = KOHTPOJIb KOJINYeCTBa
d = KOHTpOJIE cMa3Ku
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3.6 NMo3numoHnpoBaHMe TpaBepcChl

INepemerenne TpaBepchl 10 NPaBOH U JIEBOM HAIPABISIOMINX CTAHWHBI 00ECTICUMBACT IAPUKOBBIA BHHT, KOTOPBIi
IIPUBOJUTCS BO BpAIllCHUE IEKTPOJABUraTeleM uepe3 raiiky. Ilo3unonupoBanie TpaBepesl BBINONHAETCA 110 3,937
moiima (100 mm). [ToBTOpHAst TOUHOCTH YCTAaHOBKU TpaBepchl B oAHOM monoxeHuu — 0,00078 mroiima (0,02 Mm).

IIyte mepensrmxeHus TpaBepchl mMeeT mmuHY 31,5 mroifima (800 Mwm). JIMHEHWHBIH OECKOHTAKTHBIM MaTYHK
aHAIM3MUPYET KOA KOMOMHALMi OT(pe3epOBaHHBIX MMOBEPXHOCTEH Ha YNOPHBIX IUIAHKaX Kak mosoxeHus Ne 1-9.
Tpasepca B monoxenun Ne 1 (pynkius M51) HaxoauTcs B KpailHeM BepxHeM NojokeHuH. [lomokeHue Ne 9
(pyrxums MS9) — kpaifHee HmKHee MOIOXKEHHE. PaccTosiHME MeXTy OTIETBbHBIMH ITOJOXKEHHAMH (yIIOpaMm)
Tpasepchl — 3,937 moiima (100 mm).

ABTOMaTHYeCcKass CMEHa MHCTPYMEHTOB M3 JHCKOBOTO Mara3uHa MHCTPYMEHTOB BO3MOXHA JJIsI BCEX TOJIOKEHUM
TpaBepchl Ne 1-9.

VYnpasieHue pydHbIM NO3ULUOHUPOBAHHUEM TPABEPChl OCYIIECTBIIAETCS NPH IOMOLIM JBYX KHOIOK Ha IJIaBHOM
MIaHEeN! YIpaBlIeHUs cTaHka — pucyHok T4. KHonku GyHKIIMOHUPYIOT B peXXKUME HaTa KU CTaHKA MIPH YCIOBHH, YTO
OTKpPBIBaeMbIH BPYUYHYIO 3aIIUTHBIN KOXYX (ABEph), 00ECTIEYNBAIONINI TOCTYH B pabodyio 30HY CTaHKa, 3aKpHIT, a
MONEPEYHbIH CYNIOPT HAXOAWUTCA B MOJOXKCHHWH JUIS TEPECTAaHOBKH TpaBepchl. OOCTyXKUBArONIMN MEepCOHA
MIEPEMECTUT HOIMEPEUHbIN CYIIOPT MPUOIN3ZUTENILHO B LICHTP TSHKECTH TPABEPCHI:

— npu nomoiuu kHonku RAIL UP tpasepca nepemeniaercst BBEpX
— npu nomouu kHonku RAIL DOWN TtpaBepca oryckaeTcst BHU3

B pexume nmpou3sBOACTBA YNPABICHUE IO3ULUUOHMPOBAHUEM TPABEPCHI MOKHO OCYLIECTBIATH IIPU YCIOBUM, 4TO
BPYYHYIO OTKPBIBAaGMbIH 3aIIUTHBIA KOXYX (ABEpb), 0OECIeUMBAIOMINIl TOCTYN B pabouylo 30HY CTaHKa, 3aKpbIT.
TpaBepcy MOXXHO IEPECTABIATh TOJBKO TOIJA, KOTJAa IONEPEUYHbId CYyNNOPT HAXOOUTCA B LEHTPE TSKECTH
TpaBepchl. OOcHmyKuBarolleMy IepCOHAly CTaHKa ClelyeT BHayajge IIepPeMECTHTh IONEPEeUHbI CyHmopT
MpUOIM3NTETHFHO B IEHTP TSHKECTH TpaBepchl. Ecim paboTa cTaHka ympaBiseTcs INPOTPaMMOM, ITONEPEUHBIH
CYIIOPT IEPEMECTUTCS B LICHTP TSKECTU TPABEPChl ABTOMATUYECKHU.

[ocre HaXkaTUs Ha OHY M3 KHOIIOK OyJEeT BKJIIOYEH aBTOMATHYCCKUH (YHKIMOHAIBHBINA [IUKJI TO3UIIHOHUPOBAHUS
TpaBepChl — OTKPEILUICHHE, PACCTOIIOPEHNE U IIEPECTaHOBKA TPAaBEPCHl B BHIOPAHHOM HampaBieHHH. [Ipm HaxkaToi
KHOIIKE T0CJIe TepeMelleHus Ha paccrosHue 3,937 mroiima (100 MM) TpaBepca aBTOMAaTH4YE€CKH OCTAHOBHTCH,
3aCTOIOpHUTCS | 3aKkpenurcs. Ecnm HykHO IepecTaBUTh TpaBepcy Oonee deMm Ha 3,937 mroiima (100 mMm), cienyer
COOTBETCTBYIOIIYI0 KHOINKY OTIYCTUTh M CHOBAa HaxaTb, B pe3yjbTaTe 4Yero LUKJI MOBTOpuTcs. Ecium mpu
IIepEeCTaHOBKE TPaBEepPChl BO3HHUKHET HENPEIBHIACHHAS aBapHifHAas CHTyalWs, CJIEAYeT OTIYCTHTh KHOIKY I
MIepeCTaHOBKH TPaBepCHl. TpaBepca He3aMEATUTEIFHO OCTAHOBHUTCS, 3aKPETIUTCS B TOM IIOJIOKEHHH, B KOTOPOM OHA
HaXOJMTCS, M He OyzeT 3acronopeHa. [Ipu mepectaHOBKe TpaBepchl OIOKHPYETCs 3aIyCK IUIAHIIAWObl, H €€ MOXHO
3aIlyCTHTH TOJBKO IOCIIE 3aKPEIUICHNS TpaBepchl. TpaBepcy Helb3sl MepecTaBiIATh, KOT/Ia IUIaHIIai0a HaXOMUTCs B
neiictBum (Bpamaetcs). [Ipyu BBIKIIFOUEHUHM CTaHKa TpaBepca OCTAeTCs 3aKpeIuIeHHOW. M3 KOHEYHOro IMOJIOKEHUS
MOXHO BBIEXaTh, HA)KaB HA KHOIIKY ITPOTHBOIIOIOKHOTO HAaITPaBICHHS TIEPEMEIICHHUS TPAaBEPCHI.

Ecnu paboToil craHka ympaBiisieT IporpaMmma, TpaBepca aBTOMATHUYCCKH MEPEMECTHTCS B 3alpOrpaMMHUpPOBAHHOE
TI0JIOKEHUE — CM. KHUTa 6 "J[onojHeHne K mporpaMMUpPOBaHUIO" .

BbiHy:K1eHHasi py4YHasl epecTAHOBKAa TPpaBepchbl — pucyHok T10

Jnsi BBIHY)XKICHHOH PYYHOW IEPECTAHOBKH TPaBEPChl HCMOJNB3YHTE NpPYXHHHYIO MyhTy 31422, 3aKOHYCHHYIO
BHEeIIHUM 4etbIpexrpanHukoM 0,9x0,9 mrolima (24x24 MM) Ha YepBSYHOM KOpOOKE Mepenay IepecTaHOBKU
TpaBepchl. B pabouem pexxume cTaHka My(Ta OTTAIKABAETCSA OT YEpPBSKA ISl IEPECTAHOBKH TPaBEPCHI PYKUHOM.
Orto mnonoxkenue Qukcupyercs MuKpoBbIKmtouareneM SQ323  mocpenctBoM  MyGThL. [IOABMXKHBIA BHHT
ITOBOPAYMBACTCSA C MOMOINBIO KII0Ya C XPAaNOBHUKOM, KOTOPBIH HAacakKWBAeTCS HAa YETHIPEXT'PAaHHUK MY(QTHI IpH
OTHOBPEMEHHOM Ha)XaTWM Ha MYy(QTy IO HANpaBICHUIO K 4YepBAKYy. B MOMEHT Haxatus Ha My(Ty 3aMKHETCS
MHKPOBBIKITIOUaTeNNb, KOTOPHIH 3a0NOKHpPYyeT MEXaHWYECKHWH IPHBOJ IIOABIDKHOTO BHHTA. [Ipn 3TOH omepamuu
CIIeIyeT YUHUTHIBATH COCTOSIHHE KPEMEeXHOTO M MHAEKCHPYIOIIET0 YCTPOMCTB TpaBepchl. IIpn moBopoTe Kimoda mo
YacOBOM CTpEJIKE TpaBepca HAYMHACT MEPEeMElIaThCs BBepX. TabliMuka, MPUKPEIUICHHAs Yy YeThIPEXTPaHHUKOB,
OIIpe/IeNsIeT 3aBUCHMOCTh MEXKIy HAIpaBICHHEM IIOBOPOTa M HANpaBICHHEM IBIKEHHS TpaBepchl. Kirou c
XParoBHUKOM IIOCTABJICTCS BMECTE CO CTAHKOM KaK OJHA M3 CTaHAAPTHBIX MPHHAIC)KHOCTEH.



Ykazanusa no TEXHUYICCKOMY 06CJ’ly)KI/lBaHI/IIO CTaHKa:

OyHKIMOHAIBHOCTh KOHIEBBIX BBIKIOUATEICH TPy JBUKEHUS CIeyeT KOHTPOIUPOBaTh uepe3 Kaxable 50 yacos
9KCIUTYaTaIMH — BBIIOJIHAET OOCITY KUBAIOIIUI [IEPCOHAI CTAHKA.

BBoja craHka B JieiicTBUe TP Hae3/le TpaBepchl HA ABAPUITHBII yIIOp

IIpu Haes;me TpaBepchl Ha aBAPWHUHBIA YIOP CTAHOK ABTOMATHYECKH BBIKIIOUUTCS — BBIKIIOYHUTCS TJIABHBIM
BeIKIOYaTedb 1 (QM1) B pacmpeaenuTeIbHOM AIISKTPOIIKA(yY, U €ro HEBO3MOXKHO OyIeT BKIKOUYHTh — PHCYHOK
T4-2. Crnemyer HaWTH NPUYUHY Hae3la TPaBepChl Ha aBapUIHBIH YIOP M YCTPAaHWTh HEHWCIPaBHOCTH. [lepen
yCTpaHEHHEM HEHCIIPaBHOCTH OOCTYKHBAIOUIHIA MEPCOHAN CTAHKA JIOJDKEH 00ECTIEUNTD 3alIUTy OT MaHHUITYJISIIIUHI CO
CTaHKOM. B BBIKIIFOUEHHOM IOJIOXKEHUM 3aMKHYTh IJIAaBHBIH BbIKI0OYaTeas 1 (QM1) npu nmomomnu HaBeCHOTO
3aMKa, a K09 cIpATate y ceds. [locie ycTpaHeHHS HEHCIPABHOCTH CIEAyeT CABHHYTH TPaBEepCy C aBapHITHOTO
ymopa. [TocnenoBarenpHOCTEH NelicTBUi onrcana B kHuUre 4 "TexHH4Yeckoe 00CTy)KUBaHUE CTaHKA U yXOX 32 HUM'",
pasnen 4.9 "Tpasepca", "IIpouecc BBoia cTaHKa B ICHCTBUE MPU Hae3/1€ TPABEPChl HA aBapUHHBINA yrop"

Ilocne cbe3na TpaBepchl ¢ aBApUUHOTO YIIOpa CTAHOK BBEJIEH B IEHCTBUE — OTOMKHUTE HABECHOM 3aMOK, U IJIABHbIM
BbIKJII04aTedb 1 (QM1) MokHO OyeT BKIIFOUUTD.



3.7 NMonepeyHbIN cynnopT

DyHKUHMH:

—  TOPHU3OHTAIBHOE TIepeMenieHne (paboyee U YCKOPSHHOE TIEpeMEIIICHHUE)
—  BBIE3] B HYJIEBYIO TOUKY

- HU3MCPCHUC ITYTHU NIEPEMEIICHHUSA

VYmpapieHHe aBTOMAaTHYECKUM IEPEABIKEHHEM OCYIIECTBISICTCS C IIOMOIIBIO IPOTPAMMHBIX CPEACTB CHUCTEMEI
ynpasienus CNC.

VYmpapieHue NepeABIKEHHEM, yIpaBiseMbiM BpyuHyo, (JOG) ocymecTBiseTcd B peXHME HalagKH C TJIABHOM
TaHEeJIM yNpaBJIeHUs CTaHKa WM BCrioMorarenbHol nanenu yrpasienuss HMOP FANUC.

YupasiieHue ¢ I1aBHOM MaHeIu yIpaBjieHus — pucyHok T4:

1. BwIOepuTe ¢ momompio KHOMKH JOG pexum JOG (pyunoii). Takum o0Opazom OyneT aBTOMATHYCCKU
3abnokuposaH pexuM JOG (pydHoil) Ha BcmoMoraTensHOH nanenu ynpasieHus cranka HMOP FANUC.

2. BbIOepHTe TPeOYEeMYIO OCh M HalIPaBJICHUE JIBHKCHUS
TIPY TTOMOIIX KHOTIOK —X M +X TepeMecTHTe BEIOPaHHYIO OCh

YnpasaeHue co BcnoMorareasHor madenu yupasiacauss HMOP FANUC — pucynok T4-1:

1. Beibepure ¢ momompio kHOnkH JOG pexum JOG (pyuHoif). Takum obpazom OymeT aBTOMAaTHYECKH
3abnokupoBan pexuM JOG (pyuHoii) Ha TTIaBHOM NaHEH yIpaBlIeHHUs CTaHKa.

2. BeIOepuTe TpeOyeMyIo 0Ch

IIpH OMOIIM KHOIIKH X BhIOEpHTE OCh X

nn

3. mepeMecTuTe BBHIOPAHHYIO OCh IIPU ITOMOIIX KHOMOK "+" mim "-" ¢ OXHOBPEMEHHBIM yAep>KaHHEeM KHOIIOK
6e3onacnoctu TWO-HANDS + D, Tak Ha3bIBaeMoe yIpaBlieHHE ABYMS pyKaMu.

Hpouecc BBITIOJTHCHUS PYYHOT'O IEPEABMKCHUA IMTPUBEACH B PYKOBOJACTBE 11O 06CJ'[y)KI/IBaHI/IIO CUCTEMBI YIIPABJICHUA
CNC.

BoiHy:K/1eHHOE pyYHOe NepeMeleHne MONnepevyHoro cynmnopra — pucynoxk T10

Jns pydHOTO TOBOpOTA MOIBIKHOTO BHHTA HCIONB3yeTcss Hacamaka 53071 ¢ BHENIHMM YeTBIPEXTPaHHUKOM,
JOCTYIIHBIM C JICBOH CTOPOHBI TpaBepChl (3a IUIOCKMMH TEJIECKOIMYECKUMU KOXyxamu). I[IoABMIKHBIA BHHT
MTOBOPAYMBACTCS C IMOMOIIBIO KITFOYa C XPANOBUKOM, KOTOPHIN HacakuBaeTcsi Ha dersipexrpanHuk 0,9x0,9 mroiima
(24x24 MMm) Ipu OTHOBPEMEHHOM Ha)KaTUH Ha HACaJKy IO HAIIPABJICHHIO K TPaBepce.

OceBoe HaKaTHe HA HACAJKy HY)KHO, YTOOBI HacajKa, Ha BTOPOM KOHIIE KOTOPOW MMEIOTCS JIBE MPY>KUHbI, BOIILIA B
na3epl MOABIXHOTO BHHTA. Cllerka MOBOpauMBasi HACANKy, CIIEAyeT HAaWTH MOJOXKEHHE, B KOTOPOM IMPOU30HMIET
BCTaBKa. B MOMEHT HaxkaTusi Ha HacaJKy 3aMKHETCs MHUKpOBBIKIIouaTenb SQ128, koropblil 3abiokupyer
MeXaHMYEeCKHH TPUBOJ MOJABIKHOTO BUHTA. [Ipy pydHOM MOBOPOTE OIOKHpYETCS Mpeodpa3oBaTelib MepeMeeHui,
U JICUCTBYET AJIEKTPOMArHUTHBIA TOPMO3 HEraTUBHOTO AeUCTBHA. [103TOMY MOBOPOT JOCTAaTOUHO 3aTpyaHeH. Kirou
C XparoBUKOM TMOCTAaBJISIETCS BMECTE CO CTAHKOM KaK OJ[HA U3 CTAHAApPTHBIX NMPUHAJICKHOCTEH.



Cucrtema ynopoB NnonepevHoro cynmnopra

CpencTBo ympaBleHHs IONEpeYHOro cymmopra — cucrema ympasieHHs OCNC. JleficTByeT B pexuMe
ABTOMATHYECKOI'0 M Py4YHOI'O yIpaBlieHus nepeMerenreM. ObecrneunBaeT caeayolue IIIaHOBbIe TOUKH:

MIOJIOXKEHNE TIOTIEPEYHOTO CYMIOpTa B HyJIeBOW Touke (1) — TmoOIepedHblid CyNmopT Ha MpaBOd CTOPOHE
TpaBepchl. OrH OECKOHTAKTHBIN BhIKItoYaTenb SQ117 u onuH ymop.

KOHIIEBOE IIOJIOKEHWE TOYEHHUS HalmpaBO M 30HA aBTOMATHYECKOM CMEHBI HHCTpyMeHTOB (2). OpuH
0OeCcKOHTaKTHBIN BBIKIIOUaTeNb SQ39 n oauH ynop Ans 000MX MOJOKEHUH. YIOp MMeeT JOCTaTOYHYIO JAJITHHY
JUIA  TIeJIOW 30HBI aBTOMATHYECKOM cMeHbl. EcCiu  BBIKIIOYATEIh COMKHYT, JBEPh C aBTOMAaTHYECKUM
yIpaBIIeHHEM, OTACISIONmas pabouyto 30Hy OT 30HBI Mara3puHa HHCTPYMEHTOB, JOJDKHA OBITh OTKPBITA.

(YHKIIMOHANBHBIN TIepee3n (KOHIleBoe IonoxeHHe) HaineBo (3) wm HampaBo (4). J[Ba OECKOHTAaKTHBIX
Beikmrouarenss SQ119, SQI120 n onuH NeBBI W OAWH MPaBBI ymopsl. M3 3TOro MOJOXKEHHS MONEpPEUHBIH
CYNIIOPT MOXHO HMEPEMECTUTH TOJIBKO IPH MOMOIIM OOBIYHOTO YNPABJIEHUS C MaHEIeH YIPaBICHUS CUCTEMBI
ynpasienus CNC.

aBapuiTHBIN mepee3 HaneBo (5) ¥ HanmpaBo (6) MpUBEAET K OJIOKUPOBKE Mpeodpa3oBatels nepemMenieHuid. OuH
KOHTAaKTHBIN BbIKIIOUaTens SQI21 w ogwH 7eBBIf M OAMH MpaBblil ymopsl. M3 3TOro MOMOXKEHUS MOXKHO
BbIEXaTh IPU MOMOIIH PYYHOT'O IOBOPOTA MOABHKHOTO BUHTA — MMOBOPOT JOCTATOYHO 3aTPyIHEH.
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3.7 NMNon3yH nonepe4yHOro cynnopTa

DyHKUHMH:

—  BepTHKaJIbHOE MepeMelieHue (padodee U yCKOPEHHOE MepPEeMEIICHHE)
- MU3MCPCHUC ITyTU NEPECMEIICHUA

- BBIC3/] B HYJIEBYIO TOUKY

- OXJTAXKJACHUE MHCTPYMEHTOB

VYrpapieHHEe aBTOMATHUYECKAM TIEPEIBIDKCHAEM IIOJI3YHA OCYIIECTBISECTCS C IOMOIIBIO MPOTPAMMHBIX CPE/ICTB
cucremsl ynpasienus CNC.

VYmpapieHue NepeABIKEeHHEM, YIpaBiIsieMbIM BpyuHyo, (JOG) ocymmiecTBiseTcs B peKMME HaJlaJKH C TJIABHOM
MIaHEeN! YIPaBICHUS CTAHKA WK BCIIOMOTaTenbHON maHenn ynpasieHns HMOP FANUC.

VYipaBieHue ¢ rJ1aBHOM NaHENIH YIIPaBICHUS — pUCYHOK T4:

1. Boibepure ¢ momompio kHomku JOG pexum JOG (pyunoii). Takum oOpa3om OyaeT aBTOMAaTHUECKH
3a0sokrpoBaH pexxuM JOG (pydHOi) Ha BCIIOMOTATeIbHON MaHenu ynpasienus ctanka HMOP FANUC.

2. BbIOepHTE TpeOyeMyO OCh U HAIIPABJICHUE IBUYKCHUS
MIPH TIOMOIIH KHOTIOK —Z WK +Z, TIepeMecTHTe BBIOPaHHYIO OCh

Yupasaenne co BcnoMorarenpnoi magenu yupasiaennss HMOP FANUC — pucynok T4-1:

1. BeiOepure ¢ momoimbio kHOmkH JOG pexum JOG (pyunoit). Takum oOpa3oM OyneT aBTOMATHUECKH
3abnokuposaH pexuM JOG (pydHOil) Ha TIaBHOII MaHENN yIPAaBICHUS CTAHKA.

2. BbIOepuTe TpeOyeMyro oCh

[IPY TTIOMOIIY KHONKH Z BBIOEpUTE OCh Z

nn

3. mepeMecTUTe BHIOPaHHYIO OCh IPH ITOMOIIM KHOMOK "+" wiam "-" ¢ OZHOBPEMEHHBIM yIep)KaHHEM KHOIIOK
6e3omacaoctt TWO-HANDS + D, Tak Ha3pIBaeMOe yIpaBiIeHHE AByMs PyKaMH.

Hpouecc BBIIIOJIHEHUSA PYYHOT'O NEPEABUIKCHUS TPUBEACH B PYKOBOJACTBE 1O O6CJ]y)Kl/lBaHI/IIO CUCTEMBbI YIIPABJICHUSL

CNC.

BoIHyKIeHHOe PyYHOe nepeMeleHne MmoJi3yHa — pucyHok T10

s pydHOro moBOpoTa MOABMYKHOI'O BUHTA UCHOJIB3yeTcsl Hacanka 51882 ¢ BHemHuM yetbipexrpanaukom 0,9x0,9
mroiima (24x24 MM), ZOCTYHHBIM C HIDKHEH CTOPOHBI NONEPEYHOro CYIIOpPTa, C3aM 3a MON3YHOM. IIo/BIDKHBIH
BUHT [OBOPAYMBACTCS C IOMOIIBIO KIFOYA C XPAalOBUKOM, KOTOPBIM HACa)KUBACTCS HA YETHIPEXIPAHHHK IPH
OJJHOBPEMEHHOM Ha)XKaTHH Ha HACAJIKy MO HAIPABJICHHUIO K MOI3YHY.

OceBoe Ha)kaTHe HA HAcagKy HY)KHO, YTOOBI HacajKa, Ha BTOPOM KOHIIE KOTOPOW MMEIOTCA JIB€ MPY>KUHBI, BOLILIA B
nas3pl MOABWXHOro BHHTA. Cllerka IOBOpauMBasi HAcalKy, CIEAYyeT HaWTH MOJOXKEHUE, B KOTOPOM IPOU30MIET
BCTaBKa. B MOMEHT HaXaTus Ha HAcaJKy 3aMKHETCsS MHUKpPOBBIKIIOUaTenb SQ129, kortopblii 3abiokupyer
MEXaHHUYCCKHI MPHUBO/T TOJBIKHOTO BUHTA. [IpH pydyHOM MOBOPOTE OIOKUPYETCs IIpeoOpa3oBaTelb MepeMeIeHHI 1
JICHCTBYET 3JIEKTPOMArHUTHBIA TOPMO3 HETaTUBHOTO JAeicTBus. [loaToMy moBopot pocrarouno 3arpynHeH. Kitou ¢
XParoBUKOM ITOCTABJIIETCS BMECTE CO CTAHKOM KaK OJIHA U3 CTaHJIapTHBIX MPUHAIJIEHKHOCTEN.



Cucrema ynopos moJi3yHa

CpencTBo ympaBleHHs IOI3yHa — CHCTeMa YIpaBieHHS. J[eHCTByeT B peXHME aBTOMATHYECKOTO U PYYHOTO
ynpasieHus nepeMenieHueM. O6ecrneynBaeT CleIyomue MIaHOBbIE TOUKH:

— TIOJIOKEHHE TOJ3yHAa B HyneBod Touke (1) — mON3yH B 3aIBUHYTOM TOJNIOKeHWH. OJUH KOHTaKTHBIN
BeIKmoyarens SQ123 u oguH ymop.

—  (yHKIMOHANBHBIN Tepee3] (KOHICBOE IMOJOXKEHHWE) — MON3YH B 3aJBHHYTOM IOJIOXKECHUH (2) M MON3YH B
BBIIBUHYTOM TnoJoxeHuu (4). JIBa koHTakTHbIX BeIKItouatens SQ124, SQI126 u aBa ymopa. U3 storo
TIOJIOXKEHHMS MTOJI3YH MOXKHO NEPEMECTHUTH TOIBKO IIPH MOMOIY OOBIYHOTO YHPABJICHHUS C MaHeNel yrpaBlIeHHs
cucteMsl ynpasiaerus CNC.

— aBapWHHBIN TIepee3x — IOJ3YH B 3aJBHHYTOM IOJIOXKCHHH (3) W MOM3YH B BBIABHHYTOM THoyoxkeHHH (5)
IPUBOJIUT K OJIOKHpOBKE IpeoOpaszoBarens mepeMemieHuil. OOWH KOHTAKTHBIN BhIKMIOWaTenb SQ125 mms
MOJI3yHa B 33JBUHYTOM MOJIOXKEHWH M OAWH ynop. OQuH KOHTaKTHBIN BbIKIOuatenb SQI127 nns monsyHa B
BBIJIBHHYTOM TIOJIOKEHHH U OAWH YIIOp. 113 3TOT0 MONOKeHNS MOJKHO BBIEXaTh IIPH TOMOIIH PyYHOTO TOBOPOTA
MOAABM)KHOTO BUHTA — HOBOPOT JIOCTATOYHO 3aTPYAHEH.

M
o~
=
= |
=N
D0
=
Zlo
SOFTWARE STOP o ] N
SOFTWAROVA NARAZKA S5 o
—/ w
& @
=
2 &
= N
o (e}
2 < :
o =Z 8 @
N =
or <C =
o N o
Z 9l =
v 2 <
= ¥ w
< =
o
/
=)
<o)
— O
3=
st S g
= 2|
= ~ = 1%}
SN
2%
O = e}
S A = ©
= >
S
>
o9 =
v 2 2
< o
=z 2 ®
o un A
SOFTWAROVA NARAZKA 7=
SOFTWARE STOP 5
2
£
‘;>




OonycTumoe ycunue pe3aHUsi Ha MNON3yHe MNonepevyHoro
cynnoprTa

MakcuManbHOe ycuine pe3anus Ha nmonsyne = 4494,6 ¢pyut-cun (20000 H)

MakcuManbHOE YCHINE pe3aHHs Ha IIOJ3yHE OTHOCHUTCA KO BCEMy IIyTH €ro BbIABIDKECHHS. OHO 3aBHCUT OT
KPYTAIIEro MOMEHTA IUTaHIIaHObl M HCIIOJIB3yeMOT0 HHCTPYMEHTA.

IMocrosinHast CKOPOCTH pe3anus

3HayeHHs1 Ul TIOCTOSHHOW CKOPOCTH DPE3aHUsl CUUTBIBAIOTCS C aOCOJIIOTHOTO JaTYMKa BPAILEHUS, KOTOPBI
HMHTETPUPOBAH B IIPUBOJIC MONEPEYHOTO CYIIIOPTa U ¢ AOCOTIOTHOTO AATYMKA BPAIICHUS, KOTOPBI HHTETPUPOBAH B
npuBoje INon3yHa. bomee moapoOnas wHGopmanus 00 ynpaBI€HMM IIPUBEIEHa B PYKOBOACTBE IIO
IIPOrpaMMHUPOBAHUIO cucTeMb! ynpasieHus CNC.

YKa3aHusi N0 TEXHUYECKOMY OOCNyXMBaHUIO CTaHKa:

@OyHKIMOHATBHOCTh KOHLIEBBIX BBIKIIFOYATENIEH IPYIIT ABMKCHUS CIIe/lyeT KOHTPOJIMPOBATh Yepe3 Kaxkable 50 yacos
HKCIUTyaTallly — BBITIOJHACT 00CTY KUBAOIIHIA TIEPCOHAT CTAHKA.

BBoj cTaHka B eiicTBHe NPH Hae3/le MONMEPEYHOro CyNnopTa Ha aBapUiiHBIN yrop

IIpn Hae3ne momepevHOro CYMNIIOPTa Ha ABAPUIHBIA yIOp CTAHOK aBTOMATHYECKH BBIKINIOYUTCS — BBIKIIOYHTCS
riaaBHbIA BeIKTI04YaTe b 1 (QM1) B pacnpenenuTensHOM 3nMeKTpomkady, ¥ ero HeBO3MOXKHO OyZeT BKIIOUUTD —
pucynok T4-2. Cnemyer HaliTH NpUYMHY Hae3[Ja IONEPEYHOTO CYNIIOpPTa HAa aBapHHUHBIN YIOp M YCTPaHHUTH
HEUCTPaBHOCTH. llepen ycTpaHeHHEM HEUCIPABHOCTH OOCTYKHBAIOMIMI INEpCOHaN CTaHKAa JOJKEH OOecleuuThb
3aIIUTy OT MAaHUITYJISIUHA CO CTAHKOM. B BBIKIIIOUEHHOM TIOJIOKEHHH 3aMKHHTE TJIaBHBIA BbIKIWO4YaTed b 1 (QM1)
IpHU TTOMOIIM HABECHOTO 3aMKa, a K04 chpsubTe y cebs. Ilocne ycTpaHeHHs HEHCNIPABHOCTH CNEAYET CABHUHYTH
HOIIEPEYHBIN CYNIOpPT ¢ aBapuiiHoro ynopa. Ilpounecc omucan B kHure 4 "TexHuueckoe 00CITyKHBaHUE CTaHKA U
yxox 3a HuM", pa3zgen 4.10 "[onepeunsiii cynmopt"”, "[Ipomecc BBoia cTaHKa B IEHCTBHE MPH HaE3/E MOMEPEUHOTO
CyMNIopTa Ha aBapuiHBINA yrop".

Iocme che3ma MOMEPEYHOro CYNIIOPTa C aBAPHITHOTO yIopa CTAHOK BBEICH B JEHCTBHE — OTOMKHHTE HABECHOM
3aMOK, U IVIaBHbIH BbIKI0YaTed b 1 (QM1) MOKHO OyeT BKIIIOUYHTE.

BBoa craHka B aeiicTBHE IPH HAae3e MOJ3YHA HA AaBAPUIHBIN yIIOp

[Ipn Hae3ge moONM3yHa Ha AaBapUHHBIA YHOpP CTAHOK AaBTOMATHYECKH BBIKIIOYHTCS — BBIKIIOYHTCS IJIABHBIM
BbIKII0YaTenb 1 (QM1) B pacnpenenuTensHOM dJeKTpouIKady, ¥ ero HEeBO3MOXKHO OyZeT BKIIOYUTh — PUCYHOK
T4-2. Cnenyer HalTH NpUYMHY Hae3la MOJN3YHA Ha aBapUMHBIA yIop W YCTPAaHHTh HEHCIPAaBHOCTH. l[lepen
yCTpaHEHHEM HEUCIIPAaBHOCTH OOCITyKUBAIOMINI IIEPCOHAN CTAaHKA JOJDKEH 00ECHeUHNTh 3alUTy OT MAHUITYIISIIIAU CO
CTaHKOM. B BBIKIIFOUEHHOM IMOJIOXKCHUM 3aMKHHUTE IJIaBHBIH BbIKa04YaTeab 1 (QM1) npu nmomomm HaBeCHOTO
3aMKa, a KIIY cipsusTe y cebs. Ilocie ycTpaHEHHs HEHCHPABHOCTH CIEAyeT CABHHYTH MON3YH C aBapHHHOTO
ynopa. IIponecc onucan B kaure 4 "Texnudeckoe oOcimyXKMBaHHE CTaHKa M yxoJ 3a HuUM", pa3zaen 4.11 "[lonzyn",
"INporiecc BBOAA CTaHKA B ICHCTBHE ITPU Hae3/Ie IOJ3yHa Ha aBapHiHBIHN yrop"

Ilocne cpe3na non3yHa ¢ aBapuUHOTO YIOpa CTaHOK BBEJIEH B JIEHCTBUE — OTOMKHUTE HABECHOH 3aMOK, U IJIABHbIM
BhIKJI0OYaTeNb 1 (QM1) MOXXHO OYyJIeT BKITFOUUTb.
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T10

KHHEMATHUYECKAS CXEMA ABWXEHUH
CTAHKA

Ho3uuus HaumenoBanue IIT. Pa3mep — Hopma

ITonBuXKHBINA NIAPUKOBBINA BUHT
31405 |K63x10 + raiika ¢ 3aIMTHOM 1
raiikou

1030/31405 C8 + 1030/31412 C8
KSK KURIM

314 11 | YepssiuHOE KOJIECO

31422 | MydTa s pydyHOTo MOBOPOTA YEPBsIKAa — PyYHOH ChE3 TPABEPCHI C aBapUHHBIX YIIOPOB

314 61 | Yepssx

1050/50817 D3

>08 17 | My¢ra KTR-REXROTH 2 38/45-98ShA 2.6-35x45-2,6-32x45

K63x10 - 4 + 4/APR2
518 06 |HlapukoBsiii BUHT K63x10 c raiikoif 1 1050/51806 B1
KSK KURIM

518 82 | MydTa a5 pyyHOro nepeMerieHus noia3yHa

K63x10 - 4 + 4/APR2
KSK KURIM

530 06 | IIapuxossrii BUHT K63x10 ¢ ratikoit 1

53071 | Bryaka anas py4HOTO epeMelieH sl TONEePEeYHOro CynnopTa

X Ocb JIBIKSHHS TIONEPEYHOr0 CYITOPTa
Y4 Och IBIXEHHS MTOJI3YHA
q Ochb IBWKEHUS TPABEPCHI
S1 Ochb 1aHMaiow! (TJIABHBIN TIITHHICITH)
3o Ocb mMuH/IENS TPUBOJIA BPAIAIOIIUXCS HHCTPYMEHTOB (BCIIOMOTATEIbHBIN IIMTUHIIENb) Ha
MOJI3yHE
C 3-a ynpasisieMas och (IBIKEHHE 3arOTOBKH)
CW Hamnpasnenue nBMKeHUS IO 9acOBOH cTpenke (+)

CCW | HampaBnenue NBWKEHUS TPOTHB YACOBOM CTPENKH (1)

S 6349



3.8. InckoBbIM MarasMH MHCTPYMEHTOB — aBTOMaTu4yecKas
CMeHa pe3uoBbIX AepXXaBoK unu BpallaloLmnxcs
WHCTPYMEHTOB

JlMCKOBBIN Mara3uH MHCTPYMEHTOB HaXOAWTCS Ha MPaBOH cTopoHe craHka. OT paboueit
30HBI €ro OTHAENSAET KOXKYX C aBTOMAaTHYECKH OTKPHIBAEMOM JBEpBIO U BbE3Ja
NONEPEYHOI0 CYNIOPTa B 30HY aBTOMATUYECKOM CMEHBI DPE3LOBLIX JAEPKAaBOK WU
BPAIAIOIIUXCSI HHCTPYMEHTOB. JIMCKOBBII MarasuH HHCTPYMEHTOB YCTaHOBIEH Ha
PETYIHNPYEMBIX [0 BBICOTE MOACTaBKAX W OOITaMH MPUKPEIUICH K OETOHHOMY OCHOBAHHIO.
Mara3un mpezcTaBiaseT co0OH  CBapHYyI MOJCTaBKY, HA KOTOpOH HAXOIHUTCS
BpAIIAOIUHCS THCK.

Bpamalonmﬁca JWCK Mara3uHa UMECT BbIEMKU U MO3UIMOHUPYIOMINE KYJIaYKH, T.H. MECTa
U1 HHCTPYMCHTOB. 17 mect s HHCTPYMCHTOB BKJIFOYAKOT:

— 8 MecT s pe3LoBbIX JEP>KaBOK

— 8 MecT s BpallarolUXCsl MHCTPYMEHTOB C 3aKMMHBIM KOHycoM ISO50

— 1 MecTo Ui HAKJIAJKK, KOTOpas CIAYKUT A KPEIUICHUS KaKIOTr0 BPAIlAOIIEroCcs
WHCTpyMeHTa B Tmom3yHe. Ilpm o00paGoTke Hakmaaka 3allUIiaeT HIDKHIOO
MOBEPXHOCTh IOJI3yHAa OT 3arpsi3HeHus. Ha KOHyc Bpamiaromerocsi WHCTPYMEHTa
MIPUKPETUICH CMEHHBIN 3aXUMHON HakoHeuHHK 1077/901 D1 ¢ ymIOTHHTEIEHBIM
KOJIBIIOM, MpPHU IOMOIIM KOTOPOTO BPAIIAIOIIMICS HHCTPYMEHT 3aKperuisieTcs B
MOJ3YHE.

A He nonyckaercst 3a;KHMaTh BpalalONIUiicss NHCTPYMEHT B MOJI3yHe 6e3 HAKJIAAKH.

ISO 50
ISO 7388/1

DIN 69871
CSN 220434

3,2

max ¢80

&)

$97,50
|

COVERING PLATE
DECKPLATTE
KRYCI DESKA

| 101,75 -0,3 min 35

1077/901D1

S TESNICIM KROUZKEM 20x2

WITH THE SEALING RING 20x2
MIT DEM DICHTUNGSRING 20x2

Jns mpuBosa BpaIaromerocss AUCKa MarasWHa HCHonb30BaH Iudposoit cepsonpuBox ¢pupmsr FANUC, xoTopsrii
aKCHallbHO 3aKkperuleH B cTaHuHe. KpyTsmmii MoMeHT mnepenaercs ¢ LUGPOBOIO CEPBONPHUBOJIA Yepe3
MOIUITHUKOBBIA penykTop ¢upmbl SPINEA Ha Bpamiarormmiicss TUCK MarasuHa. Bpamarommuiics AucK mMara3uHa
IIPOYHO COEAUHEH C MOAUIMITHUKOBBIM PeTyKTOPOM. JlaTuiK 000pOTOB HHTETPHPOBAH B U(POBOM CEPBOIPHBOJIE.

ITapameTpsl AepKaBKH pe3la MM BpaIalerocs HHCTPYMeHTa
MakcumManbHast Macca JIepKaBKH pe3lia WK Bpallaloulerocss HHCTPYMEHTa 88 ¢ynTOB (40 KT)

MaxkcuMaibHas JUTMHA ISPKaBKHU pe3lia, BKIIoYas HHCTPYMEHT,
WJIM BPAIAIOIIErocss HHCTPYMEHTa 30,7 mrorima (780 mm)

MaxkcuManbHbIH AMaMETP BPaILAIOLIErocsi HHCTPYMEHTA 9,44 moiima (240 mm)



Jns noctyma B 30HY AMCKOBOTO MaraspHa MHCTPYMEHTOB CIY)KHT OKHO, OTKpBIBaeéMoe BpPY4HYH0. OTKphIBaeMoe
OKHO HaXOJMTCS HA IEpeJHEH MOBEPXHOCTH 3aLMTHBIX KOXYXOB CTaHKa B MECTE Mara3uHa MHCTPyMEHTOB. OKHO
MO3BOJISIET OOCITYKHBAIOLIEMY MEPCOHATY CTaHKA OCYILECTBIATh BU3yaIbHBIH KOHTPOJb 33 XOJIOM aBTOMAaTHYECKOMH
CMEHBI PE3LOBHIX AEPKABOK WM BPAIIAlONINXCS WHCTPYMEHTOB C HAKIaAKoOH. OTKpEIBaeMOe OKHO 00eCIedHBacT
JOCTYII K MarasuHy MHCTPYMEHTOB. J[OCTyN MCIONB3yeTcs ISl IIOMELICHHS! B MarasuH pe3LOBBIX JICPXKABOK HIIN
BPAIIAIOIINXCS HHCTPYMEHTOB M JUIS TEKYIIETO OOCITy>KHBAHHS, HAIPUMEp, YCTPAHCHNS METAJUTMYECKOH CTPYKKH,
3arps3sHEHHH Ha WHCTpyMeHTe M T.I. Ilox OTKphIBaéMbIM OKHOM HMEETCS HHINA, KOTOpas IPeHsTCTBYET
HEXENaTeIbHOMY JOCTYITy 00CITyKHBAIOIIETO IIEPCOHaIa CTaHKa B 30HY MarasiHa HHCTPYMEHTOB.

Br10op pexuma py4HOro ynpasJjieHUsi MAra3uHoOM HHCTPYMEHTOB

KHomky py4HOro ynpaBieHHs: Mara3iHOM HaXOJATCS Ha IJIaBHOI MaHeNu ynpaBleHUs — pUCYHOK T4.

Ilepen momemnieHueM WHCTPYMEHTa B Mara3wH WM MPH TEXHHYECKOM OOCIYXMBAaHWHM BBIOEpPHUTE MPH MOMOIIH
kaHonku MAG SELECT pexuMm pydHOrO ymnpaBlIeHHS MarasMHOM HHCTPYMEHTOB. Pexxum Oyner BbiOpaH, eciu
OyIyT COOMIOZICHBI BCE YCIOBUS JUIS PEKHMA PYYHOTO YIIPABJICHUS Mara3mHOM HHCTPYMEHTOB.

NMomelweHne pe3UOBbIX AepXaBOK W  Bpawarowmxcs
WHCTPYMEHTOB B AUCKOBbIN Mara3amH UHCTPYMEHTOB

1. YciioBus pe:kMa py4HOro yNpaBJieHHsi Mara3niHOM HHCTPYMEHTOB
- HOHCpe‘IHBIﬁ CYIIIOPT AOJIKEH HAXOAUTHCA B pa60qel>'1 30HC CTaHKa, T.€. BHC 30HbI MarasnHa THCTPYMEHTOB

— TIHEBMATHYECKH OTKPBIBACMBIH KOXYX, OTICNIAIONIMHA pabodyylo 30HY CTaHKa OT Mara3WHa HWHCTPYMEHTOB,
JIOJDKCH OBITh 3aKPBIT

—  HE BBINOJHAETCS IporpaMMa aBTOMaTHIECKO CMEHBI PE3LOBBIX JEPKABOK WIN BPAILAOUIMXCSI HHCTPYMEHTOB
—  He BBINOJHAETCS (QyHKIHUS TOBOPOTA AUCKA Mara3uHa MHCTPYMEHTOB
—  He BEIOpaH PeXXUM PYUHOTO CHATHS / 3aKPEIUICHUS BPAIIAIOIIErocss HHCTPYMEHTa

—  He BBHINOJHAETCA HUKaKas JApyras (QyHKIHUsS aBTOMAaTHYECKOH CMEHBI PEe3IIOBBIX AEPHABOK MM BpaIAOLIUXCS
HUHCTPYMEHTOB

Ecnmu cobmronens! Bce ycnoBus, npu Haxatuud Ha kHOMKy MAG SELECT 3aroputcss HEMPEepbIBHO CHTHAJIbHBIN
O B 3ToW KHOTKe. OIHOBPEMEHHO OyNeT aKTHBHPOBaHO coolmieHue 2196 Ha MOHUTOPE CHUCTEMBI YIPaBIICHUS
CNC. CurHanpHbIi JHOA MHraeT, ecid He COOJIIOJCHbI BCE YCIIOBHS AJsI BbIOOpa pekuMa PY4HOrO YIIpaBIEeHHUS
MarasuHOM HMHCTpYMeHTOB. OJTHOBPEeMEHHO OyAeT akTHBHpOoBaHO coobmenue 2187, 2188 wim 2189 Ha MoHHTOpE
cucteMms! ynpasnenus CNC.

OTKpbIBaeMOE Bpy4HYIO OKHO OTOMKHeTe rnpH HaxkaTiu Ha kHonky MAG DOOR UNLCK.

PesmnoBeie JCPKaBKM W Bpallaroluecss HWHCTPYMEHTBI YKIAAbIBAIOTCSA HAa MECTa MJId HUHCTPYMCHTOB MaraduHa
HHCTPYMCHTOB BpPYYHYI IIpH IIOMOIINH ITOABECHOI'O YCTpOfICTBa, noCTaBJIIEMOro Co

crankoM. [logBecka moBeMBaeTCs Ha KPIOK MOIbEeMHOT0 MexaHu3Ma. [locie OTKphITHS
OKHA, OTKPHIBAEMOI'0 BPYYHY0, OOCIYKHBAIOLINN HEPCOHAN MOMELIACT ISPXKAaBKy pesla
WM BpaIlalouiics WHCTPYMEHT Ha OMiKaiiiee MeCTO I MHCTPYMEHTa MarasuHa o o
HHCTpYMeHTOB. Haj Bpamjarommmcs JUCKOM Mara3uHa OTKHIBIBACTCS BEPXHASA 4YacTh
KOKyXa HaIlPOTHB OTKPHIBAEMOTO BPYYHYIO OKHA. OTKHIBIBACMBIH KOXKYX 3aIlIHINACT
MarasuH U OIpeJelsieT MEeCTO pa3MenieHus. [Ipu moMemeHnd HHCTPYMEHTOB B Mara3uH

LEHTPHUPYIONMU Kylaukamu. JlepskaBka peslia JOJDKHA 3aliTH B o0a Ijieya MecTa st
HHCTPYMEHTa MarasuHa — KyJaukd B oTBepcTHd. Ilpum momemieHMH HHCTpyMEHTa B
MarasuH HEOOXOIMMO CIEeIUTh 32 TNPaBWIBHOCTHIO TOJIOKEHHS BPAIAIOIIErOCs
uHcrpyMenta [SO 50. Bpamaromeecss WHCTPYMEHTHI 3aKpeIUISIIOTCS MPH  HMOMOIIH

HEOoOXOZNMO CIICIIUTH 3a NMPaBHIBHOCTBIO TIOJIOXKEHUS AepXkKaBKH pesna. JlepkaBka pesna
Ha MecTe Ui HWHCTPyMEHTa LEHTPUPYeTCsS B TpeOyeMOM IIOJIOKEHHH JBYMs @

TUTACTMACCOBBIX ABYIUICYUX 3aXBATHBIX IJIeUeH 3a V-O6p33HI)II\/‘I a3 B 3aXBAaTHOM BBICTYIIC



6e3 3amuTel 3aMKOM. J{7Is IpaBUIBHONW OPHUEHTAlMH MIPU IMOMEINECHUH BPAIIAOMIErocs HHCTPYMEHTa Ha MECTO JUIS
MHCTPYMEHTa (B J€pXKaTeib) CIY>KUT YNOPHBIA CyXapb. POTalMOHHBIN MHCTPYMEHT JODKEH OBITH OPHEHTHPOBAaH
TaK, 9TOOBI YIIOPHBEIA CyXaphb BOILIEH B I1a3 U IPOPE3b y 3KUMHOT0 KoHyca. [IpaBuibHas opueHTanus HHCTPYMEHTa
IIOKa3aHa Ha TaOIMUYKe, IPUKPEIIICHHOI Ha BEPXHEM KOXKyXe Mara3uHa HHCTPYMEHTOB.

IIpu momemeHun nHCTpyMeHTa B MarasuH ucrosib3yiite kHonky MAG LEFT wnmu kHonky MAG RIGHT. Ilpu
Ha)KaTHUHM HA OJHY W3 OTHX KHOIMOK, JMCK Mara3uHa BpaIlaeTcs B COOTBETCTBYIOIIEM HAIPaBICHUH, MOKa KHOIKA
HakaTa (IOJDKHBI OBITH COOJTIO/ICHBI YCIOBHSI TOBOPOTA IMCKA MarasuHa).

Ioce moMemeHns / B3STUS KaX0H Pe3OBOH JeprkaBKH WM BPAIAIONIErOCs HHCTPYMEHTa HAa MECTO / ¢ MeCTa s
HMHCTPYMEHTa Mara3uHa MHCTPYMEHTOB CIELyeT BBINTH M3 30HBI Mara3uHa MHCTPYMEHTOB, 3aKPbITh OTKPHIBAEMOE
BPYYHYIO OKHO, M TIpH TOMOINHN 3aMbIKaeMoro 3ieMmeHTa ynpasieHus (kmoda) MAG DESELECTION (SB40)
NOATBEPAUTh YXOJ U3 30HBl MarasuHa WUHCTPYMEHTOB, 3aKpBITHE OTKPBIBAEMOIO BPYYHYHO OKHA U OKOHYaHHE
peXuMa pyqHOTO yIpaBJIEHHs] Mara3uUHOM UHCTPYMEHTOB.

H? Pa3Memienne pe3LOBBIX JICP)KABOK W BPAIAIOIIUXCS HMHCTPYMEHTOB JaHHOM  TEXHOJOTHU

oOpabaTbIBaeMOil JeTany B Mara3uHe HHCTPYMEHTOB JIOJDKHO IUTAHHPOBATHCS TAaKUM 00pa3oM, 4TOOBI
HMHCTPYMEHTHI OBUIM PacHoJIOKEHbI KaK MOXKHO BBITOJIHEE (C YYETOM pa3MepOB MHCTPYMEHTOB) M TaKHMM 00pazoM
OblJIa BO3MOKHA aBTOMaTHYECKasi CMEHa PE3IOBBIX JEP’KaBOK M BPAIIAIOIINXCS HHCTPYMEHTOB.

NPEAYIIPEXKJIEHUE:

PaBMeHIeHI/Ie PE3UOBBIX ACPKABOK U BPpAMIAIOIUXCA HHCTPYMCHTOB B MarasuHe HE ABJIACTCA TBEPAO JaHHBIM, U €TI0
MOXXHO MCHSATD.

B ciydae HenpaBUIBHOIO pa3MEILEHUs IEPKABKM MHCTPYMEHTA MM MHCTPYMEHTA IPU aBTOMATUYECKOH CMEHe
HHCTPyMEHTa MPOU30HIET aBapHs, U Mara3uH MHCTPYMEHTOB MOXET ObITh moBpexeH. [IoaToMy npH pazmelieHun
HMHCTPYMEHTOB B Mara3uHe CIeIUTe 3a IPaBUIbHON OpUEHTALUEN Jep>KaBOK HHCTPYMEHTA WIN UHCTPYMEHTOB.

2. Ycii0BHS peskHMa PYYHOIro MOBOPOTA JHCKA Mara3siHa HHCTPYMEHTOB
— 3aBC€pIICHA aBTOMAaTHYECKasd CMCHA pe31101301>’1 JICPKaBKN WK BPAMIAIOMIECTOCA NHCTPYMEHTA

— IHEBMAaTUYECKH OTKPBIBAEMBIN KOXKYX, OTACNAIOIIUM pabodyro 30HY CTaHKa OT Mara3uHa HHCTPYMEHTOB,
3aKPBIT

- nonepeqHHﬁ CYIIIOPT HaXOAUTCA BHE 30HbI Mara3uia UHCTPYMEHTOB

— Ha IVIaBHOM ITaHENHW YIPaBIICHUS BEIOpPAaH PEKUM PYYHOTO YIIPABICHIUS Mara3uHOM MHCTPYMEHTOB Ha)KaTHEM Ha
kHonky MAG SELECT

— OTKPBIBACMOEC BPYUYHYIO OKHO I TOCTYIIa B 30HY JUCKOBOI'O Mara3uHa HHCTPYMCHTOB 3aKPbITO / 3aMKHYTO

— Ha rnaBHOM maHenu ynpasneHus Haxata kHonka MAG LEFT wim MAG RIGHT s moBopora nucka
MarasuHa HHCTPYMEHTOB




OnucaHve aBTOMaTU4Y€CKON CMEHbI pe3uoBbLIX AepPXaBOK UITN
BpawalowmnxcAa MHCTPYMEHTOB

— Tlocme OTKpBHITHA MHEBMATHYECKH OTKPHIBAEMOTO KOXyXa (JIBEpH), OTACISIONIEro pabodyio 30HY CTaHKa OT
30HBl MarasviHa MHCTPYMEHTOB, IIOIIEPEYHBIA CYIIIOPT C IOJI3YHOM IIEPEMECTUTCS B 30HY aBTOMAaTHYCCKOH
CMEHBI PE3LOBBIX JIEPAKABOK WIN BPAILAIOIIUXCS HHCTPYMEHTOB B Mara3uHe.

- I[I/ICK MarasvHa JOJIXKCH OBITh NOBEPHYT CBO60,Z[HI>IM MCCTOM IJIA COOTBGTCTBleH.[CfI pesu0B0171 ACPIKABKU WUJIN
Bpalaronerocsa MHCTPyYMCHTA.

- rOpI/I3OHTaJ'IBHLIM 1 BCPTUKAJIBbHBIM ABMXKCHUEM JCPIKaBKa pe3lia UIn Bpama}omm“dc;{ HUHCTPYMCHT, 3aXaTbli B
TIOJI3YHE, pa3MEIIACTCA Ha MECTE IJId MHCTPYMEHTA B IUCKEC Mara3mHa, ¢ KOTOporo OHu OBLIU B3STHL

— T'mppaBnuyeckuii HWIMHIP B MOJ3YHE OCBOOOXKAACT LAHTY, 3KUMAIOIIYI0 PE3LOBYIO JICPXKABKY HIIH
BpAIAIOIIUICS HHCTPYMEHT B IOJI3YHE.

— Tlocne pa3:xuMa IaHTH pe3LOBas AepiKaBKa WM BPAILAIOIIUHACI HHCTPYMEHT BhITaNKUBaeTcs U3 noisyHa 0,039—
0,078 mroitma (12 MM) 1 TOTHOCTBIO OTKperuIsieTcs. [1oa3yH oThe3KaeT BBEpX.

— B pesynbprare moBopoTa QucKa MarasuHa Ha MeCTe aBTOMAaTHYECKOH CMEHBI OKaXeTcst TpeOyemas JepiKaBKa
pe3la WK BPAIAoNIIHCs HHCTPYMEHT, KOTOpBIe 00paTHEIM 00pa3oM OyayT 3aKperIeHBI B ITOJI3YHE.

— Pyunas 3ameHa TOJBKO BpallAIOLIErocs WHCTPYMEHTa B MOJI3yHE BHE MarasuHa (B pabOoueil 30He craHKa)
BO3MOXHA ¢ TMOMOMIbI0 3ambikaemoii kHomku (kimoua) T-UNCLAMP MODE (SB27) na rinaBHOW maHenu
ynpasnenus 1 kHonku TOOL RLS na BcnomoratensHo# nanenu ynpasienuss FANUC HMOP.

ABTOMaTHYeCKasi CMEHA PE3IOBBIX JIePKaBOK WIIM BPAIAIOIINXCS HHCTPYMEHTOB BO3MOYXHA TPH BCEX MOJIOMKECHHUIX
TpaBepchl Ne 1-9.

HNPEAYIIPEXXIEHUE:

Pe3noBble nep:kaBKU WM BpalllalOIUECs] HMHCTPYMEHTBI M HaKJIaJKa BCETJa CHUMAIOTCS C MOJ3yHa Ha TO K€ MECTO
Mara3suHa HHCTPYMEHTOB, OTKy/Ja OHM ObLTH B3STHL. OOCITyXKHBAIOIMIEMy HEPCOHATY CTaHKA CIEAyeT yOeTuThCs, YTO
MHCTPYMEHTHI, 3aKPCIICHHBIE B PE3LOBBIX JCPXKABKAX, HE INPUYMHAT CBOMMM DPa3MEpPaMu KOJUIM3UIO B 30HE
Mara3uHa UHCTPYMEHTOB.

[To oxoHuyanuu pa®oThI Nepe] BHIKIIOYEHUEM CTaHKa PEKOMEH/IyEeM CHSTh BPALIAIOLINCsS HHCTPYMEHT C MOJ3yHa Ha
MECTO JJIi MHCTPYMEHTAa Mara3uHa MHCTPYMEHTOB. B CBA3M C BBICOKOH TOYHOCTHIO MOBEPXHOCTEH MpHIIETaHus
3KMMHOI0 KOHYCa BpAlllalOLErocsi MHCTPYMEHTa M 3a)KUMHOW IOJIOCTH TOJ3yHA IPU M3MEHEHUHU TEMIIepaTypbl
MO>KET IIPOU30MTH 3alEMIICHHE BPAIAIOIEr0Cs HHCTPYMEHTA.

Ha BepxHeM KoXKyxe MarasuHa, B MECTC aBTOMAaTHYCCKOH CMEHBI YCTaHOBJICHA CBETOBAs 3allHTa, KOTOPAs CIIY>KUT
JUIE KOHTPOJISL 3aHATOCTH MeCTa Il MHCTPYMEHTa Mara3uHa WHCTPYMEHTOB, NpPEIHA3HAYEHHOTO JUISI CMEHBI
JepKaBKH pe3lia WK Bpalawerocs nuerpymMenra. CBeToBasl 3alira COCTOUT U3 nepeaaTyrka BD2 u npueMHuka
BDI.

ABTOMAaTHYECKasi CMCHA PE3LOBBIX IEPIKABOK MM BPAILAIOIINXCS HHCTPYMEHTOB BBIMOJHICTCS C UCIOIb30BAaHUEM
TexHonorundeckoit mporpammel 9000 (cM. kaura 6 "JlononHenue k nporpammupoBanu0’). CMEHYy MOXKHO IpepBaTh
naxarnem Ha kHonky RESET mmm mo6yio m3 kpacHbix kHomok ABAPMHHBIA OCTAHOB CTAHKA nHa
IJIABHOW WM BCIIOMOTATENbHOW NMaHENSX yrpaBieHus. [Ipy HakaTHM Ha KHOINKY OyIyT BBHIKJIFOYCHBI BCE NPUBOJIHI.
Iocmre 3TOrO0 HEOOXOAWMO MPUBECTH CTAHOK B MCXOJHOE COCTOSHHE — Iepe]] BKIIOYEHHEM IPUBOIOB IOBEPHHUTE
KHOIIKY, 4TOOBI OHA BBICKOYMIIA B HCXOJHOE IOJoKeHHE. [IOBTOpHAs WMHHULMAIH3ALMS 3alIMTHOTO KOHTYpa
aBapHUIfTHOTO OCTAaHOBA BBIMOJIHAETCS MOBOpPOTOM 3ambikaeMol kHomku (kimroua) EMERGENCY ACTIVATION
(SB100) B pacmpeaeauTEIbHOM JIIEKTPOIIKAQY.

B mesoM aBTOMaTHYecKasi CMeHA Pe3UOBLIX JAeP:KABOK WJIM BPAIIAIOLIUXCSI MHCTPYMEHTOB pa3jielieHa Ha
(yHKIMOHAIBHBIE IIATH, KOTOPBIE 00YCJIOBJIEHBI PSIOM YCI0BHH, KOTOPBIE JOKHBI OBITH cobaonenbl. [pu
MOMOIIM JTUX I[IATOB OT/AeJbHbIe MEXaHHU3MbI CMEHBI MOKHO TNPHBECTH B HCXOJHOE MOJIOKEHHEe NPHU
BO3MOKHOM NPePHIBAHHHA ABTOMATHYECKOH CMEHBI.




ﬂwarHocmxa aBTOMaTU4YEeCKOU CMEHbI pe3uoBbLIX AepXaBOK
nnu Bpawarowmmxcd UHCTPYMEeHTOB
Ilo (byHKI_[I/IOHaHI)HLIM U JUArHOCTUYCCKUM IIPpUYMHAM aBTOMATU4YCCKasd CMEHA pasZiCJICHa Ha JJICMCHTApPHBIC

¢yHKIMOHANBHBIE mard. Kakaplid mar nmeeT COOCTBEHHBIH JUAarHOCTHYECKUH BPEMEHHON KOHTPOJb, T.€. €CIH IIar
He OyJnieT 3akoHuYeH 10 15 cekyHI, MOSIBUTCS TUarHOCTHUECKOE COOOILEHHE.

B aumar’Hocrtuke aBTOMAaTH4YeCKOl CMeEHBI ACPKABOK HHCTPYMEHTA HJU BpPaAINAIOIIHUXCH
HHCTPYMEHTOB UCIIOJB3YHOTCHA CJIACAYIOLINE COOOIIeHM .

Homep
Coo0uenne
coo01eHust

2187 OTkpbIBaEMOE BPYYHYIO OKHO A7l JOCTYTIa K MarasiHy He 3aKpbITO

2188 ABTOMaTHUECKasi CMEHa PE3II0BOIl ep>KaBKH UITU BPAIIAIOIIErocss HHCTPYMEHTA ellle He 3aBepIleHa

2189 He BbIOpaH pexuM pydHOro MoBOpOTa AUCKA MarasuHa

2192 Ocp X 3a0mokmpoBaHa — 3aKpOiTe OTKPHIBAEMBIM BPYYHYIO 3alIUTHBIA KOXYyX (IBEpB),
obecreunBaroIUi JOCTYI B pab0dyI0 30HY CTaHKa

2193 Ocu X, Z 3a0M0KMpOBaHBI — BBHINONHAETCS aBTOMAaTHYECKas CMEHAa PE3LOBBIX JEPXKABOK WM
BPAIIAIOIINXCSI HHCTPYMEHTOB

2197 Henb3s OTOMKHYTH OTKpHIBAEMOE BpPYYHYIO OKHO AT JOCTyNa K MarasMHy — JAUCK MarasuHa
JIBIDKETCS

2196 Beinonzsercsa py4Hol IOBOPOT AUCKA MarasuHa

2198 Ocb A - Beimonnsiercs ynpasienue ocbo [1JIK

3205 [THeBMaTHYECKW OTKPHIBAEMBIH KOXYX, OTHCNSIONMA pabouylo 30HY CTaHKa OT MaraspHa
HHCTPYMEHTOB, OTKPBIT

2211 OmmbKa 1oCIeI0BaTeIbHOCTH KPEIUICHUS JIEP’KaBKU pe3lia WM BPAILAIOLIErocsi HHCTPYMEHTa —
BpPEMEHHON KOHTPOJIb

2199 Ocu X, Z 3a010KupoOBaHbl — Jep)KaBKa pe3lla WIM BpalAroIIUiics MHCTPYMEHT HE 3aKpeIyieH B
MOJ3yHE

2217 Beimonnenue ¢pynknuu M101 He 3aBepiineHO

2218 Bemonnenne ¢ynkunn M102 He 3aBepiieHO

2219 Bemonuenne ¢ynkunn M103 He 3aBepuieHO

2095 [Mnanmaii6a Bparmaercs

2231 IMoBopoT myicka MarasuHa 3a0JIOKHPOBAH — HE 3aKPBITO OTKPHIBAEMOE BPYYHYIO OKHO JUIS JOCTYMa K
MarasuHy

2235 IToBopoT nucka MarasuHa 3a0JIOKMPOBaH — JepiKaBKa pes3lla MM BPAILAOLIUHACS WHCTPYMEHT He
3aKpeIUIEH B OJI3yHE

2240 He cob6mtonens! ycnoBus st 3amycka M-¢yskimu B pexume MDI

2245 He cob6mroneHb! ycIoBHS AT OTKPBITHS OTKPBIBAEMOT'0 BPYYHYIO OKHA AJISL IOCTYTIA K MarasuHy

2222 He cobmtoens! ycinoBus aiis 3amycka M-¢GyHKImn

2223 Ommbka Ipy aBTOMAaTHYECKOH CMEHE PE3LOBBIX JEP)KaBOK WIIM BpAIAIOIIMXCS HHCTPYMEHTOB.
biaokupoBka nBuskenus!

IMonmpoOHee oTneNbHBIE COOOIIEHNS ONUCaHbl B KHure 7 "JIuarHoctuka"

JiieMeHTapHble GYHKIHOHAJIBHDbIE IATH 33JAI0TCS1 HCKJIIOYUTEIHLHO TEXHOJIOrH4YecKoil mMporpaMmoii cMeHbI
HHCTpyMeHTa. BcemomorarteibHble (YHKIMH cMeHbl  uHcTpyMeHToB (M101-M113) mnepeaaiorcst
HCKJIIOYATEIBHO MAKPOCOM CMeHbI HMHCTpyMeHTOB. Ecim BemomorareabHas (yHKIUS He 3amMyCTHTCH,
cjeayeT NMPOBEPUTH BBINOJIHEHUE ycJ0BHii ee 3anmycka. Ecim pa6ora BcmomorarenbHoi GyHKUuM He Oyner
3aBepIIeHa, cJ1eqyeT MPOBEPHTH BHINMOJHEHHE YCIOBHIi 3aBepIIeHN.



Onucagye coo0IEHNI AaBTOMATHYECKOW CMEHBI Pe3l0BbIX JAeP/KABOK MJIH BpallaloIuXxcs
MHCTPYMEHTOB npuBeaeH B kHure 7 "JInarnocruka'', pasaea "CMeHa HHCTPYMEHTOB''.

He3aBepmieHue  aBTOMATHYECKOM  CMEHbI  JEPKABKM  pe3la  WJIHU
BpPalIAI0IIEroCcs HHCTPYMEHTA:

X... 0003HaueHne Bxoaa (cM. kaury 7 "JIuargoctrka', IOCTaBIIEMYIO CO CTAHKOM).
y > y

1. HempaBujbHOe NPOrpaMMHpPOBAaHHE CMEHbI HJIM HOMepa /ep:KAaBKM pe3la HJIH
BpaLLIAIOLIerocsi HHCTPYMEHTa

CMeHa MHCTPYMEHTa B aBTOMAaTHYECKOM pexxknMme win B pexnme MDI nporpammupyercst mpu nmoMony GyHKINH
Txxyy, Tic XX ~HOMEp HHCTPYMEHTA, a Yy — HOMEP KOPPEKTUPOBKH.

Oynkuust T Bei3biBacT Makpoc 09000, KOTOpBII KOHTPOIUPYET MIPABUIBHOE 3aJaHue JaHHBIX. IIpu HenpaBUIBHOM
3aJaHUM IIporpaMMa OyeT OCTaHOBJIEHa, H OyAeT CTeHePHPOBAHO COOOIIEHUE 00 OmmMOKe.

Pemenue: RESET, ucnipaButs 3anannsie qanssie + HoBbIii CYCLE START

2. He3aBepuieHue 3J1eMEHTAPHOI0 (PYHKIIMOHAJIBHOIO 1IAra

a) Eciu B Xo/e CMEHBI MHCTPYMEHTa He OyJeT BBINOJIHEHA OfHA M3 (DYHKIHUM, MOSBUTCS COOTBETCTBYIOIIEE
COOOIIICHHE.

Pemenune: JOG+RESET+ CYCLE STOP, ocTOpoXXHO IepeMECTHTh OCH M3 30HBI Mara3uHa, IPOBEPUTH TEKYIIUH
HHCTPYMEHT, COOTBETCTBYET JH (DaKTHUECKH YCTaHOBJICHHOMY Ha cranke (mapamerp #501). CHoBa 3amycTuTh
cMeHy. B citydae OBTOpEHMS! HEHCIIPaBHOCTH CJIEAYET yCTPAHUTh NPHUYMHY ITPOOIIEMBI.

b) BhIHY K IEHHOE TIpepbiBaHHe mporpammbl cMerbl (ABAPUMHBIN OCTAHOB CTAHKA)

Pemenne: Cnenyer BkiounuTh cTaHok U npuBofsl, JOG+RESET+ CYCLE STOP, ocTOp0o)XXHO IEPEMECTUT OCU U3
30HBI MarasuHa, BbleXaTh B HYJIEBBIC TOUKH, IPOBEPUTH TEKYIIMHA UHCTPYMEHT (napamerp #501) u cHOBa 3amycTUTh
CMEHY MHCTPYMEHTA.

Eciu paBuikenue oceil 3a0/10KHPOBaHO, cJieAyeT IEePeMeCTUTh OCH M3 30HbI Mara3uHa NpH NOMOIIU
ABAPHIIHBIX PYKOSTOK.



Onucanue omepanuii, KOTOpble CJeAyeT BBINOJHUTH NPH He3aBepLICHUH
KAKOro-a1u00 U3 aroB CMeHbl HHCTPYMEHTA

OtnenbHBIE BCIOMOTaTeNIbHbIE (PYHKIUH MEPEAaloTCcsl OT Makpoca cMeHbl HHCTpYMeHTOB (09000).

Ecmu cmena mHCTpyMeHTa Oblia MpepBaHa B HEMOXOISIINNA MOMEHT, MOXET ObITh 320JIOKHUPOBAHO JBHKCHUE OCEH.
I[lo okoHuyanuum paboOTBl Makpoca CMEHbI HHCTPYMEHTOB U IIOCJI€ TMPEPBIBAaHHS HE3aBEPLICHHOW paboThI
BCIIOMOTATEIbHON ()YHKIMU B OOJBIIMHCTBE CIy4aeB BO3MOXKHO jaBmxkenue ocedl B pexume JOG, INC JOG wmun

HNDL.

IMocne mpepbIBaHMsS CMEHBI MHCTPYMEHTA CIELyeT JICHCTBOBATh ¢ OOJIBLION OCTOPOXKHOCTBIO. Beerna mposepsbTe,
9T0 OBUIO MPUYMHOM HpepeIBaHMsA CMEHBI. [Ipy BBIe3me M3 30HBI Mara3pHa CyIIECTBYeT OMACHOCTh KOJUIH3HHU C
MarasuHoM. IlosTomy cielyeT BBIBOAMTH OCH OCTOPOXKHO U OYEHb MEJIEHHO U IIOCTOSHHO KOHTPOJIMPOBATb
CHUTYAaIHIO.

Ecnu axtuBupoBano coobmienne MS 2192, mnepemenieHue oceil 3a0JIOKHPOBAHO, IOKa OTKPBIT
OTKPBIBAEMBII BPYyUYHYIO 3alUTHBIA KOXYX (IBEPh) M MOJ3YH HAXOAUTCS B 30HE MarasnHa MHCTPYMECHTOB
(mo mpuumnHe 00pazoBaBILerocs "MecTa cpe3a’ Ha KOJKyXax — MeCTa IePEeKPBIBAaHUS KOKYXOB).

Ecnm akTrBHpoBaHo coobmenne MS 2193, npmxeHne oce 3a0JI0KMPOBAHO BO BPeMsI CMEHBI HHCTPYMEHTA,
WU TIOKA KaKOH-TMO0 M3 IMIAaroB CMEHBI HE 3aKOHUCH.

Ecnu aktuBupoBano coobmienue MS 2199, nemxeHune oceill 3a0J0KHPOBAHO, ITIOCKOJIBKY ObLTa MpepBaHa
pabota Makpoca CMEHBI HHCTPYMEHTA U B MOJ3YHE HE 3aKpeIuieHa Pe3loBast IepyKaBKa WU BPAIIAIOLIHNACS
HHCTPYMEHT. DTa 610kupoBKa He aeiicTByeT B peskumax JOG, INC JOG u HNDL.

Ecmm axtuBHpoBaHO coobmierne MS 2216, nBmkeHHe ocell 3a0NOKMPOBaHO IO MPHYMHE OMACHBIX
GbyHKIMI (3aXKaTHEe U pa3kaTue Jep)KaBKH pes3lla MM Bpallarollerocs HHCTpyMeHTa). IIpexie Bcero
cleqyeT yCTpaHUTh IPUUUHY HEUCTIPABHOCTH.

IMocme xaxmoro MpephIBaHUS CMEHBI HHCTPYMEHTOB HEOOXOJMMO IPOBEPHUTH ACPXKABKY pe3la M BpalarolIHiics
HHCTPYMEHT B ITOJ3YHE U COOTBETCTBYIOIIUE JAHHBIE HA MOHUTOPE cucTeMbl ynpasnenus CNC.

Ykazanuda no TEXHUYICCKOMY OﬁCJ’ly)KI/lBaHl/IlO CTaHKa:

1. Tlo oxoHYaHWHW PabOTHI TIEPET BEIKIIIOUSHHEM CTaHKa PEKOMEHIyeM CHSITh BPAIIAIOIIUICS HHCTPYMEHT
C MOJI3yHa Ha MECTO Uil MHCTPYMEHTa Mara3suHa MHCTPYMEHTOB. B CBi3u ¢ BBICOKOW TOYHOCTBIO
MTOBEPXHOCTEN MPHJIEraHHs 3aKMMHOIO KOHYCa BPAIAIOLIErocss MHCTPYMEHTa M 3aKMMHOM IOJIOCTH
10JI3yHa [P U3MEHEHUU TEMIIEPATypPbl MOKET IPOU30MTH 3allleMIIEHHE BPAILLAIOLIErocsi UHCTPyMEHTA.

2. Tlo oxoHwanmm pabOTHI TIepex BBIKIIOYEHHEM CTaHKa CIIEAyeT CHATh JEepikKaBKy pes3la WIH
BpalalolUiicd HHCTPYMEHT C IIOJI3yHAa Ha MECTO JUll HMHCTPYMEHTa B JUCKOBOM MarasuHe
HUHCTPYMEHTOB.

3. KonTponupyiite mpaBUIBHOCT PabOTH! (YHKIMN MO3UIIMOHUPOBAHKSA JUCKAa Mara3MHa HHCTPYMEHTOB
1 aBTOMAaTUYECKOM CMEHBI JEP>KaBOK MHCTPYMEHTA U1K MHCTPYMEHTOB.

4. TlocrosHHO KOHTpOHprﬁTe HUCTOTY HOBerHOCTeﬁ TMpWJICTaHus OTACIBHBIX PE3HOBBIX JICPKABOK HMIN
Bpalarommnxcsi THCTPYMCHTOB U HAKJIaIK1, TIHATECJIBHO UX O‘IHHIafITC..

ITocTOSHHO KOHTPONUPYITE NOBEPXHOCTH KOHTAKTa MECT JUIsl HHCTPYMEHTa B Marasuse, IpoBepsiite
HX YUCTOTY, TIIATEIbHO UX OUMILANTE OT IBUIM M BO3MOXXHON HAaOMBLICHCS CTPYKKH.

Pa3z B Hememro (peryispHO) OYMIIANTE 3a)KUMHOW KYJIa4OK OTHCNBHBIX PE3IOBBIX ACPIKABOK HIIH
BPAIIAOIIUXCSI HHCTPYMEHTOB.

Pa3 B Henenmo (perynsipHO) OYHIIANTE MTOBEPXHOCTH PE3IOBHIX JEPIKABOK C HHCTPYMEHTOM

Pa3 B Henemto (perynspHo) OYHIIAiTe TOBEPXHOCTD HAKIIAIKH.
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Pa3 B Henemio (perysipHO) OUYMIIANTE TOBEPXHOCTh BPAIAIOLIUXCS HHCTPYMEHTOB.

Paz B Hemento (peryisipHO) KOHTPOJIUPYHTE HYHUCTOTY OECKOHTAKTHBIX BBIKIIOUATENeH, CBETOBON
3alUTHI U AKKYPATHO WX OYHIIAKTE.

IIpy BBIMONHEHMH yXOJa OOCITYXMBAIOIIEMYy IEpPCOHANTY CTAaHKa ClefyeT oOpaliaTe BHUMaHUE Ha
CTPYXKKy, IIONABIIYI0 Ha JEpXKaBKM HMHCTPYMEHTa WIM Ha HHCTPYMEHTHI M Ha caM MarasuH
HMHCTpyMeHTOB. ClelyeT MCHOJIb30BaTh MOAXOJUIIIMI PYYHOH MHCTPYMEHT IS YAQICHUS CTPYKKH.
IIpu ycTpaHeHHN CTPYXKKHU CIEAYET COOMIOAATh TEXHUKY OE3011aCHOCTH U PEKOMEHIYETCsl HE CIICIINTb.
O06cIry>KMBaIOIUH TEPCOHAN JODKEH UCTIONB30BaTh BCE 3alIUTHBIC MPUCIIOCOOICHUS U IPEANTUCAHHbIE
CpeICTBa MHIMBHAYILHON 3aIIUTHI. [Ipyn MaHUITYJISILMY ¢ HHCTPYMEHTAMU U TIPU yJaJI€HUH CTPYXKKA
C MHCTPYMEHTOB W W3 BHYTPEHHETO NPOCTPAHCTBA MAIIMHHOTO O00OpYJIOBaHMS IEpCOHAN 00s3aH
HCTIONB30BATh 3AIUTHBIC pabodne MepuaTKy I 3aIIUTHI AIBIIEB U PyK OT MOpe3a, YKOIa, 03Kora U OT
KOHTaKTa C BPEIHBIMH JKHAKOCTAMH. [T 3alIWTHI TOJOBBI OT pPAaHEHHS HCIIONB3YHTE 3aIIUTHYIO
pabodyro Kacky.

KOHTpOJ’IprﬁTC HAJACKHOCTh 3aKPCIUICHUA PE3LOBLIX JACPIKABOK HWJIM BpallarOMIUXCsA HHCTPYMCECHTOB,
TIOMCUICHHBIX HA MECTA I UHCTPYMEHTA B MarasuHe MHCTPYMEHTOB.

[pu TpaHCHOPTHPOBKE JEPIKABKH pe3lia HIM BPAIIAFONIErocss HHCTPYMEHTA HE CTOMTE 1oJ] 00BEKTOM,
C KOTOPBIM IIPOBOJUTCS MAHMITYJIAINS, WM BOIHM3M HEero. Y aepuBaiiTe 6e30macHOe pacCTOSHUE IS
MIPEOTBPAIICHUS TPABMEBI B CIIy4ae MaJeHus] ¥ ONPOKUABIBAHHS 00bEKTa MAHUTTYJISLINY.

B aBapuifHBIX CHTyaIlMsIX aBTOMATHYECKOM CMEHBI PE3IOBBIX JIEPKABOK WIJIM BPAIIAFOIIUXCS
HHCTPYMEHTOB OOCIY)KUBAIOLIMH TIEPCOHAN JOJDKCH OTCIICKUBATH TUATHOCTHYCCKUE COOOIICHHS Ha
MoHuTope cucteMsl ynpasieHus CNC. Ilpu mociemyromeM peMOHTE OOCITYKHBAIOLIEMY IIEPCOHAITY
cleyeT WCIOoNb30BaTh KHWUTY 7 '"JlmarHocTwka"', B KOTOpOW NPHUBEICHO OMKCAaHHE COOOIICHUI
ABTOMATHYECCKOW CMEHBI HHCTPYMEHTOB U OIMCAHUE YCTPAHCHHS IIPHYMH COOOLICHHI.

Ipu BBIKIIOYECHHH / BKIFOYCHHUM CTAHKA WHCTPYMEHT JOJDKEH HAXOAUTHCS Ha PACCTOSHUU MO
MenbIeit mepe 0,59 moiima (15 MM) oT nerany.



3.9 Py4yHoe cHATMe /| 3aKkpensieHMe BpawaroLwerocs
WHCTPYMEHTa B NONn3yHe

Py‘IHOC custue / 3aKpPCIUICHUE BpallaromICrocss HWHCTPYMCHTA, 3aXKaTOI'0O B IMOJISYHE, ACJIACT BO3MOXKHLIM
CJIeayromiee:

— HeMEIJICHHYI0 CMEHy BpAalIaloIerocs MHCTPYMEHTa B paboueil 30He 0e3 HEeOOXOIMMOCTH BBHIIOTHEHUS
aBTOMATHYECKOM CMEHBI Bpaliaromerocs MHCTPYMCHTa B 30HC MaradmHa WHCTPYMCHTOB, YTO BBII'OJHO
IJIaBHBIM 00pa3oM mpH oOpabdOTKH KpYMHBIX 3arOTOBOK, KOTJa BpeMs oOpa0oTKH (a ClieloBaTeNbHO, U
BpEM MCKAY aBTOMATHYCCKONM CMEHOM OTACJIbHBIX Bpallarominxcs l/IHCprMeHTOB) CJIMIIKOM AJIMTCIIBHOC.

— Ppa3KUM BpAIIAIONIEroCs WHCTPYMEHTa B CIIydae aBapuH, KOI/a, HampuMep, HEOOXOOMMO JOCTaTh
BpAIAIOIINICSI HHCTPYMEHT U3 pa3pesa

- HCIOJb30BaHUC KPYIHBIX BpallarOMUXcad MHCTPYMEHTOB, Fa6apI/ITH KOTOPBIX HE IMO3BOJISIIOT Pa3sMCCTUTH
9TH Bpallaronuecss NHCTPYMCHTBI B Mara3uHe HHCTPYMCHTOB

—  HCIOJIb30BAHUE U3MEPUTEIIBHBIX YCTPOUCTB, 3aKPEIIEMBIX B II0JI3YHE BPYUHYIO

INPABUJIA TEXHUKU BE3OITACHOCTHU

IIpn pydYHOM CHATHM BpAINAIOIIETOCS MHCTPYMEHTAa C IIOJI3yHA YIPOXKAeT OINAcHOCTb, YTO OH HEMEIUICHHO
BbinazeT. [lepen cHATHEM BpaljarolMiics MHCTPYMEHT CIEeAyeT NpUIEpKaTh pyKod. B ciydae Bpamjarommxcs
WHCTPYMEHTOB C OOJIbIIEif Maccoi WM pa3MepamMH HEOOXOIMMO TOAJI0KNTh MX Ha IUIaHIIAaH0e WiIN 3aroTOBKE.
ITpu py4HO! MaHMOYIALMHM C BPAIIAOUIMMHUCS WHCTPYMEHTAMH [OIDKHO OBITH OOECIedeHO COOII0JeHUE
TEXHUKH 0€301acCHOCTH C HCIIOJIb30BAHMEM 3aIUTHBIX MEPYaTOK U COOJIIOZEHHEM MeEp MOBBIIICHHON
OCTOPOKHOCTH.

Pe3noBbie AepiKABKHM HeEJbL3S CHATHL MJM 3aKPENUTL BPYYHVIO M3-3a HUX 00JbIION
macchbi!!!

OOciy)XuBaOUMH MEpCOHaN JIOJDKEH YYWTHIBaTh, 4YTO IIPU HCIIOJIB30BAHMH 3aKPEIUIEHHOTO BpPYYHYIO
BpAI[AIOIIErocsi MHCTPYMEHTa, HalpuMep, KPYMHOIO MHCTPYMEHTAa, KOTOPBHIM HeNlb3s MOMECTUTh B MarasuH
WHCTPYMEHTOB 32 HCXOIHBIM BpALIAIOLUIMMCS HMHCTPYMEHTOM, CJEQyeT coONoJaTh Mepbl IOBBIIIEHHOMN
OCTOPOXXKHOCTH TpH  0oOpaboTke. Jlist 3TOro MOXKHO HCIOJIB30BATh  IOAXOASIINE TEXHOJIOIMYECKHE
TIOJIIIPOrPaMMBbI C PABHIIBLHO 33JaHHBIMH TapaMeTpaMy HHCTPYMEHTa (KOPPEKTHPOBKA HHCTPYMEHTA).

Ycnosus pyHKUMHU

1. ®yHKIHA OCBOOOXICHHUS WIIM 3aKPEIUICHHS BPYYHYIO BPAINAIONIETOCS MHCTPYMEHTA B TION3YHE JOJDKHA
OBITH pa3pellicHa TONBKO TIPH OTKPBITOM OTKPBHIBAEMOM BPYYHYIO 3alllUTHOM KOXKyXe (aBepH),
oOecrieynBaroIeM I0CTyI B pabodyio 30HY CTaHKa, T.C. JOJDKHBI OBITH COOJIFOJICHBI BCE YCJIOBHSI JUISI €T0
OTKPBITHA, U HOJIKCH 6blTl) Bl)l6paH PEKUM HaJTaJAKHM NPU MTOMOUIMW 3aMbIKaCMOT'O 3JIEMCHTA YNPaBJICHUA
(xmoua) SETTING MODE (SB121).

2. @OyHKIUS OCBOOOXKACHUS WIN 3aKPEIUICHHS BPYYHYIO BpAIAIOMIErOCs MHCTPYMEHTa B IOJI3yHE IOJDKHA
OBITH BEIOpaHA 10 YMOJTYAHHIO C TIOMOIIBI0 3aMbIkaeMoit kHonkH (kimoua) T-UNCLAMP MODE (SB27) ¢
appeTHpOM, HaxXOIAIIeHCs Ha TTIaBHOM MaHeNH yrpasieHus, — pucyHok T4. [Ipu aktuBarum 3Toro BeIOOpa
10 YMOJIYQHHUIO TOSIBIISIETCS] COOOIIEHHE 00 9TOM COCTOSHUU Ha 3KpaHe cuctembl ynpasienus CNC.

3. Cama QyHKIUS 0CBOOOKICHUS WM 3aKPEIUICHUS] BPYYHYIO BPAIAIOIIErocs HHCTPYMEHTA B IOJI3YHE OyaeT
akTHBUpOBaHa KHomkoii 0e3 appermpa TOOL RLS, Haxonsmeiics Ha BCIIOMOTAaTSIFHOW MaHEIH
ynpasieauss FANUC HMOP - pucynok T4-1. Drta KHOmKa SBISETCS aKTHBHOW TOJBKO MPH BEIOOpE IO
YMOJIYaHUIO PYYHOTO CHATHSI MHCTPYMEHTa Ha IJIABHOW MNAHEIM YNPAaBJICHHS, OTKPBITOM OTKPHIBAEMOM
BPYYHYIO 3aIIUTHOM KOXyXe (IBEpH), 0OecleunBaronieM AOCTYH B pabodyio 30HY CTaHKAa M BBIOpaHHOM
pexuMe Hamanku. Pasymeercs Hpu HECOONIONEHWH OIHOTO M3 ATUX YCJIOBHH 3Ta KHOIIKA SIBISIETCS
HEaKTUBHOM, ¥ Ha dKkpaHe cuctembl ynpasieHnss CNC MosBUTCS COOTBETCTBYIOIEE COOOIIEHHE O TaHHOM
cocrostnud. Y kHomku 0Oe3 apperupa TOOL RLS umeercs mepekimovaronuii KoHTakT. [Ipn HakaTuu Ha
KHOIIKY aKTHBUpYETCsl (YHKIHMS OCBOOOXIEHUs (3HadeHue "1"), mpH OTIyCKaHHM KHOIKH aKTHBUPYETCS
¢ynkus 3axnma (3Hagenue "0").



4. Tlpm axktuBanuu (YHKIMKA PYYHOTO OCBOOOMICHHS WM 3aKPEIUICHUS BPAIAIOIIErocs MHCTPYMCHTA B
MoJI3yHe 3a0JIOKMpOBaH aBTOMATHYECKHUH IMKJI CTaHKAa, K YEMY, €CTECTBEHHO, BEET YXke BBIOOp pexnma
Hanmaaku. Ilo okoHUaHMM PabOTHl (QYHKIMHM PYYHOTO OCBOOOXKAEHHS MM 3aKpEIUICHHS BPAaIIaIOIIerocs
WHCTPYMEHTa CJeNyeT IPOBEPUTHh (YHKIMIO 3aKpEIUICHWS BPALIAIOIIErocs MHCTPYMEHTa B IIOJ3yHE Ha
IJaBHOM maHenu ympaBineHus. OJHOBpEMEHHO Ha MoHUTOpe cucteMbl ynpasieHus CNC mosBUTCS
HAIOTOBOE OKHO C Bompocamu THma "[IpaBUIIBHO HACTPOEHBI KOPPEKTHPOBKH HMHCTpyMeHTa?",
"HcnpaBiieHsl TaOMUIBI — BEIOMOCTh WHCTPYMEHTOB?", "3aKperuieH B MMOJI3YHE MCXOIHBIN BpaIIalONIHiACs
nHCcTpyMeHT?", "Vcnonp30BaH TOT ke caMblii HHCTpyMeHT?" u T.11. Ilocine moATBepKIeHNS 3TUX BOIIPOCOB
obcimykuBaroIIM nepcoHanoM MoxeT ObITh paspemeH 3AITYCK ABTOMATHUYECKOI'O LIUKIIA.

CMeHa Bpallaromerocs HHCTPYMEHTa BPYUYHYIO BBINOJHSAETCS B paboyel 30HE CTaHKAa HCKIIOYUTENIBHO HPU
BHIODAaHHOM pEXMME HajlaJKu. PexuM Hanmanky ¢ YCHJICHHOM 3aIlMTOM INpeJoTBpallacT ONAcHOE JBIKEHHE
IUTAHIIAHO0BI, OCel OBIDKEHUS M APYTHX YacTel CTaHKa. Y CHIIEHHAs 3aIlyuTa 00eCIIeYMBAETCs, IOMUMO IIPOYETo,
TEM, 4TO B PEKIUME HATAIKH:

—  BBIOpaH pyuHoii pexxum JOG
—  3abnokuposan 3AITYCK ITUKJIA

—  He BeinosHsAeTcs nporpamma CNC

Yka3aHus 0 TEXHHYECKOMY 00CTyKHBAHHIO CTAHKA:

IIpn py4yHOM CHATHM BpaIIArOIIErOCsi MHCTPYMEHTA C IOJ3yHAa YIPO’KaeT OMNACHOCTb, YTO OH HEMEIJIEHHO
Boinajer. [lepen cHATHEM BpalllalOIIMICS MHCTPYMEHT CIEAYyeT NpuaepxkaTh pykod. B ciyuae Bpamarommxcs
WHCTPYMEHTOB C OOJIbIIIEii Maccod Wi pa3MepamMH He0OXOJMMO TO/JI0KUTh MX Ha IUIaHIIai0e WK 3aroTOBKE.
[lpun py4yHO# MaHMNYIALUMH C BPAILAIOLIIMMUCS WHCTPYMEHTaMH [OJDKHO OBITh oOecriedeHo coOiIroeHne
TEXHUKH O€30I1aCHOCTH C WCIIOJIb30BAaHWEM 3alUTHBIX IE€PYaTOK W COOJIIOZEHHWEM MEp IOBBIIICHHON
OCTOPOXKHOCTH. J[J1s1 3aIIIUTHI TOJIOBEI OT PaHEHUSI UCIIONIB3YHTE 3aIINTHYIO Pad0OUyI0 KackKy.

ITpu TpaHCTIOPTHPOBKE BPAIIAOIIEroCs MHCTPYMEHTA C HCIIOJIB30BAHHEM IOJBEMHOTO MEXaHHW3Ma HE CTOWTE
110/ 00BEKTOM, C KOTOPBIM MTPOBOANTCS MaHUITYJISLHSA, UM BOJIM3H HETo. Y Aep)KUBaiTe O€30I1acHOe PacCTOsIHNE
JJIA TpEAOTBPpAalllCHUSA TpaBMbl B ClTy4a€ NaACHUA U ONIPOKUABIBAHUA 06’beKTa MaHUIYJISAIUHA.

Pe3noBbie aep:KaBKH HeJL3S CHATL WM 3aKPEeNUTL BPVYHVIO M3-3a HX 00JLIIOH
macceI!!!

[Tpy BBIKJIIOYEHWH W BKJIIOYCHUM CTaHKAa BPAILAIONIMICS WHCTPYMEHT JIOJDKEH OBITh 3aXaT B
F MOJI3YHE U HaXOJUTHCS Ha PacCTOSIHUY 110 MeHbIei Mepe 0,59 mroiima (15 MM) OT 3aroTOBKH.



3.10 3awuTHbIe KOXYXM pabdoyen 30HbI CTaHKa WU 3O0HbI
Mara3mHa MHCTPYMEHTOB

3anmTHBIE KOXKyXH ~ pabodeld 30HBI CTaHKA  3allWIIAIOT
00CTyKMBAIOIINI MEPCOHAN CTaHKA OT BBUICTAIOMIEH CTPYXKKH,
pa3OpHI3rMBaeMOro XJIQJIareHTa W JBHKYIIUXCS YacTeld CTaHKa.
3ammTHBIE KOXKYXH paboueil 30HBI JHIT> MUHHUMU3UPYIOT PHUCK,
BBI3bIBACMBI  BBIOPOCOM  J€Tajieil, KOMIIOHCHTOB CTaHKa,
3KMMHBIX KYJIQ4YKOB, 3JIEMEHTOB KpPEIUJICHHSI U YCTPOMCTB M UX
yacTel, 1 HE MOIYT IOJHOCTBIO €ro MCKIIoUnTh. KomMIoHOBKa
3alIUTHBIX KOXXYXOB pabodell 30HBI CTaHKa COOTBETCTBYET
TpeOOBaHMSIM TEXHUKH OE30MacHOCTH W CIIOCOOHA BBIIEPKATh
ynapHyto sHepruro 2212 ¢yto-dynros (3 000 Ix).

3amuTHBIE KOXKYXH pabouei 30HbI CTaHKa CKOHCTPYHPOBAHBI Kak
CaMOHeCyIle COOpHBIC MAaHEIH, COCTOSIINE U3 JBYX CTaIbHBIX
nmcToB TonmuHoH 0,078 mroiiMa (2 mm). [locTym B pabodyto 30HY
CTaHKa, K IUIaHmaiibe obecrieunBaeT OAMHAPHBIN, OTKPHIBAEMBIH
BPYYHYIO 3allUTHBIN KOXYX (ZIBeph). 3allIUTHBIA KOXYX (IIBEPb)
OTKPBIBAeTCS HAJIEBO. 3alIUTHBIA KOXYX (JBEph) UMeeT OombIIoe
CMOTpPOBOE OKHO W3 mojimkapboHata tonmuaod 0,31 mroiima (8
MM). DTOT MaTepHal SIBIICTCI XUMHUIECKH YCTOMINBEIM K ACHCTBUIO OOBIYHBIX MOIOIINX CPEACTB M PACTBOPHTEIICH.
On 3ammumeH oT mpobos. CMOTPOBOE OKHO IIO3BOJISICT OOCTY)KHBAIOLIEMY II€PCOHANY CTaHKA OCYIIECTBISATH
BU3YaJIbHBII KOHTPOJIb 00PabOTKH.

3oHa OOpabOTKM HE 3allIMIIeHA KOXYXOM cBepxXy. llepenHsisi 4acTh 3allUTHBIX KOXYXOB pabouell 30HBI
NPE/ICTaBICHA OTKPBIBAEMBIM BPYYHYIO KOJKYXOM (JBEPBIO).

OTkpBIBaeMBIil BPyYHYIO 3aIUTHBIN KOXYX (ABEph) 000pYyIOBaH OJIOKMPOBOYHBIM YCTPOHCTBOM. broxmpoBowyHOE
YCTPOMCTBO 3aIIUTHOTO KOXyXa (ABEpH) OCHALICHO JJEKTPOMArHUTHbBIM 3aMKoM (YV20) ¢ KOHTakTHBIM
npenoxpaHuTedbHEIM BhIKIodatesnieM ¢upmsl EUCHNER. BrikmogaTens 3aMBIKaeTCs TPH IIOMOIIM HABECHOTO
3aMKa B COCTOSHMM "OTOMKHYTO". COCTaBHBIMM YACTSIMU OJEKTPOMArHUTHOTO 3aMKa SIBISIIOTCS  OAMH
HEpEKIIoYaTeNb MONOKEHNS C MEXaHWYEeCKUM YNpPaBICHHEM U TNPHUHYIUTEIbHBIM DPa3beIUHEHUEM U OJHH
CUTHAJIbHBIN MO/, KOTOPBIA CUTHATIU3UPYET:

—  CUTHAJIBHBIH JIHOJ CBETUTCS 3CJICHBIM CBETOM — OTKPBIBAEMEBIH BPYYHYIO KOXKYX (IBEPH) 3aMKHYT, U TAKUM
00pa3oM 3aKpHIT JOCTYII B pabOTyIO 30Hy CTaHKA,

—  CHTHAJIBHBIH JMOJIl CBETHUTCS KPACHBIM CBETOM — OTKPHIBAEMBIH BPYYHYIO KOXYX (IBEph) OTOMKHYT, U
TaKUM 00pa30M OTKPHIT JOCTYI B pad0OUyI0 30HY CTaHKA.

Ha rnaBHOW maHenn ymHpaBiCHUS BHITOJHSCTCS OTMBIKAHHE / 3aMBIKAHHE OTKPHIBAEMOTO BPYYHYIO 3aIlUTHOTO
KoXyxa (nBepH) — pucyHok T4. KHonku sSBISIOTCS QYHKIMOHATBHBIMEA BO BCEX PEKHMAX.

— k"onka COVER UNLOCK (SB15) — 0oTOMKHYTh OTKpbIBa€MbIii BPYUHYIO 3aIIUTHBIA KOXYX (IBEpPH)

— 3ambikaembiil anemenT ympasienus (kaod) COVER CLOSE (SB14) — 3aMKHYTh OTKpBIBa€MbIH BPYYHYIO
3aIIUTHBIA KOXYX (JBEPB), T.€. IIOATBEPIUTH, YTO BCE JINIA TOKHHYJIN Pa00vyro 30HY CTaHKA M 30HY MaraspHa
WHCTPYMEHTOB H UTO OTKPBHIBAEMBIH BPYUYHYIO 3aIIUTHBIN KOXKYX (IBEPb) 3aKPHIT.

Bo Bpemst 00pabOTKH HEBO3MOXXHO OTKDBITH OTKPHIBAEMBIII BpYYHYIO 3aIIUTHBIH KOXyX (1Bepb). OTKpbITHE
3alIMTHOTO KOXyXa (IaBepH) ONOKMPOBAHO BpalleHHEM IUIAHIIAKHOBI W IIMUHACTS IPUBOAA BPAIIAOIIIXCS
UHCTPYMEHTOB. IIpu OTKPHITOM 3alIUTHOM KOXKyXe (JBEpPH) MOXHO MOBOPAYMBAThH IUIAHIIAHOY CO CKOPOCTBIO MO
okpyxHOCTH MeHee 39,3 mroifima B MuHyTYy (1 M/C), a IINUHAETs NMPUBOJA BPAIIAIOIINXCS HHCTPYMEHTOB CO
ckopocTeio 20 00./MHH U IepeMenaTh TPYINsl JBIDKCHUS CTaHKAa IO KOOPAMHATHBIM OCSIM CO CKOPOCThIO 78,7
JroiiMa B MUHYTY (2 M/C) IIpY OMOIIM KHOIIOK YIIPABJICHHUS Ha MAHENAX YIPaBICHHUS.

ITo mpaByto 1 NeBYyI0 CTOPOHBI OT IJIAHIIAWOBI UMEIOCS MpaBas W JieBasi OTKUAHBIE BPYUYHYIO padodHe IUIOIAAKH
(Merannuueckue penieTku). Pekomenayercst, 4ToObl BO BpeMsi TEXHOJIOTUYECKOTo mpoluecca 00e padoune mionaaku
HAXOJIWIINCh B BEPTUKAIBHOM TMOJOXKEHUH. B BEepTUKAIFHOM TOJNOXKEHUHM TpaBas M JieBas padodre TUIOMIAIKA



3aKPEIUISIOTCS BPYYHYIO TIPH TOMOIIN MEXaHUIECKUX 3alIeIIOK, TI0 OJJHOH [T KaXIoi Tuiomaaky. [Ipu mpoBeaeHun
NIEPUOJNYECKOT0 00CITy)KMBaHUs paboueil 30HBI CTaHKa MpaBas U jeBas pabouue IJIOUIaJKud NpU HEOOXOJUMOCTH
OTKPEIUISIOTCS M IPHBOJIATCS B TOPU3OHTAIIBHOE TIOJIOKCHUE.

Yka3aHusl 10 TEXHHYeCKOMY 00CJY:KMBAHHIO CTAHKA:

OOcCITyXHMBaIOINH TEPCOHAN JOJDKEH HCIIONB30BAaTh BCE 3alIUTHHIC IPHCIOCOOJICHUS W TIPEINNCAHHBIE CPEICTBa
WHUBUAAYaIbHON 3aIIUTHL. [Ipy MaHUITYISIIAU C 3aTOTOBKAMH, ICTATSMHI U HHCTPYMECHTAMH, a TAKKE MPH YIaJCHHH
CTPY)KKH C TUIQHIIAKOBI, 3arOTOBOK, JeTajieil, WHCTPYMEHTOB M W3 BHYTPEHHErO MPOCTPAHCTBA MANIMHHOTO
000pyIOBaHMs TEpCOHANl O0S3aH HCIIONB30BATh 3AIUTHBIE paboune MepyaTKd U 3aIIUTHl MalbleB U PyK OT
nope3a, YKOJia, 0’KOra M OT KOHTaKTa C BPEIHBIMU JKHIKOCTSAMH. J[Jis 3aIlIUTHI TOJOBBI OT PAHCHHS UCIIONB3YHTE
3aUTHYI0 pabouyro kKacky. Eciam B XoJe TEXHOJIOTHUECKOrO Mpolecca o0pa3yroTcs TyMaH, Mapbl WM Ta3bl U3
paboumXx >KUAKOCTEH WM MbUTH U3 00padaThIBAEMOro MaTepHaia, UCIIONIb3yiTe Ipu paboTe pecuparop.

Coneprxute B YUCTOTE pabOUyI0 30HY CTAHKA:

— Ilo oxoHuaHWM Kax0H pabodel CMEHBI CIIEIyeT OYHMCTUTH CMOTPOBOE OKHO C HCIIOJIBh30BAHHUECM
o0e3KMpHBaloIIero cpeacTra. Mcmomnp3yiite 0ObIMHEIE CpeNCTBaA, IPUMEHIEMbIE y 3aKa3zunka. M3
coobOpaxkeHni 0€30MacHOCTH OOCTYKHBAIOLIUM EpCOHA Mepell BXOJOM B pabouyio 30HY CTaHKa
JIOJDKEH BPYYHYIO TIPUBECTH TPABYIO U JIEBYIO pabovre TUIONMAIKA B TOPH3OHTAIFHOE TOJIOKEHHE.

— llpu oOcmykuBaHuu paboyeil 30HBI CTaHKa OOCIY>KHBAIOIEMY IE€PCOHANY CTaHKa CIexyeT
oOpamare BHUMaHHE Ha CTPY)KKY Ha IUIaHIIai0e, Ha 3arOTOBKE WJIM Ha MHCTpyMeHTe. Cienyer
WCTIOJIb30BaTh MOAXOMSIIMN PYYHOH WHCTPYMEHT Al ynaneHus cTpyxku. Ilpu ycTpaneHuun
CTPYKKH M3 paboveil 30HBI CTaHKa CIEAyeT COONI0AaTh TEXHUKY 0e30IMacCHOCTH U PEKOMEH/IyeTCs
HE CremuTh. [10 OKOHYaHUM Olepanyy U Mepesl 3aKPHITHEM OTKPHIBAEMOTO BPYUYHYIO 3aIIUTHOTO
KOXXyXa (ABepH) PEeKOMEHYeTCsl IPUBECTU MPABYIO U JIEBYIO paboyHe MO KU B BEPTUKAIBHOE
MOJIOKEHNE M KaK CIIEAyeT 3aKpeNUTh MX IPH ITOMOIIM MEXaHWYECKHX 3aIlelNIOK, MO OTHOM Ui
Ka)KIOM IUIOIIAIKH.

— [Ilo oxoHwyaHmm omepanuu, THeped KaXIbIM 3aKPbITHEM OTKPHIBAEMOTO BPYYHYIO 3aIlUTHOTO
KOXKyXa (ZIBepH) 00CITyKHUBaIOIIEMy MEPCOHATY CTaHKa ClieAyeT yOeanuThCs, YTO B 30HE 00paboTKH
HHKOTO HET.

—  OyHKIMOHAIBHOCTh 3aMBIKAHHS OTKPHIBAEMOTO BPYYHYIO 3aIIUTHOTO KOXyXa (IBEpPH) CIEAyeT
KOHTPOJIMPOBATh depe3 Kaxaple 50 4acoB OSKCIUIyaTallid — BBIIOJHSACT OOCITYKHBAIOMIUH
NEPCOHAN CTaHKa.

HIPEAYHNPEXIEHUE:

KonTakTHblii npexoxpanurenbHblii Boika4aTeab pupmsl EUCHNER (YV20) 3ambikaercsi mpd moMomu
HABECHOI'0 3aMKa B COCTOSIHMHU '"0TOMKHYTO'. IIpH OTMBIKAHMM BBIKJIIOYATEJs] M OTKPLITUH 3alIUTHOIO
KOKyXa (aBepu) M mepel BXOXKIeHHEM B pPadouyyl0 30HY O0OC/IY:KUBAIOLIeMYy MepPCOHANY CTaHKa CJeayeT
3aMKHYTh BBIKJII0YATE/]b IIPH MOMOIIH HABECHOI'0 3aMKa, a KJII0Y CIPATATH Y ceds.

KoHTakTHBI mpenoxpaHuTeNnbHbId  BeIKIOUaTenb ¢Gupmbl EUCHNER (YV20) wMeeTr MexaHu3Mm uis
NPUHYJUTEIBHOTO MEXaHUYECKOTO OTMBIKAHUSI OTKPHIBAEMOTO BPYYHYIO 3allIUTHOTO KOXYyXa (IBEpH), HAIpUMeED,
IPU OTKJIFOYECHHUU MOJA4U JICKTPHYCCKOW SHEPrHH, M3 30HBI ollepaTopa CTaHka. [I[pHHYIUTEIFHOE MEXaHHYECKOe
OTMBIKaHHE MOYKHO BBITIOJHATH M U3 paboueil 30HbI CTaHKa 0e3 MCIOJIb30BaHUS HHCTPYMEHTA HAXKATHEM Ha KPacHOe
konblo. Ilocne HaXkaTUs Ha KpacHOE KOJIBIO €r0 CJIEAYeT BBHITALINTh. JTA ONMEpPAHs MOXKET HCIOJIb30BAThCs
TOJIBKO U3 padodeii 30HbI cTanka! Ha kpacHoe KOJIBIO HeJIb3sl HAKAMATH W3 30HBI omepaTopa (¢ BHeIIHei
CTOPOHBI 3AUIUTHHIX KO)KYXOB CTAHKA).

MexaHH3M JOCTYIICH OOCITYKHBAIOLIEMY IIEPCOHANy CTaHKa C BHEIIHEH CTOPOHBI 3aIUTHBIX KOXYXOB (M3 30HBI
omeparopa) W omedaTaH. llocie KaKIOro KCIOIB30BAHUSI O3TOTO MPUHYIUTEIBHOTO Ccroco0a OTKPBITHS
OTKPBIBAEMOT0 BPYYHYIO 3al[UTHOIO KOXyXa (IBEpH) MEXaHHU3M CIIEAYET CHOBA ornevyararh. HaYe BBHIKJIIOYATENH



He CO0TBeTCTBYeT HopMaM OezonacHocTi! Ha npoBosoke ¢ nevaThro NPUKPEIUIEH UHCTPYMEHT JUIsSl OTKPYYUBAHUS
3alllUTHOIO BUHTA WU HEMOCPEACTBCHHO MAJI1 NPUHYAUTCIIBHOI'O OTMBIKAHUA DJJICKTPOMArHuMHOTO 3aMKa M3 30HbL
omepatopa craHka. KOHTaKTHBI INIPEZOXPAHHUTENbHBIN BBIKIIOYATENb W 3alllelKa HPHKPEIUICHBI 3alllUTHBIMH
BHUHTaMH. 3anpemaeTc;1 3aMEHSTh OTH BHHTHI OOBIYHBIMH BHHTAMHU. HpI/l NPUKPENJVICHUU BBIKJIIOYAaTE/ I HHBIMHU
BHHTAMH, 4YeM IOCTABJCHHbIC 3alUTHbIe BHHTBI, JTOT BBIKJIIOYATEJb HE COOTBETCTBYeT HOpPMaM
6e3onacHoctu!

3aI[lI/ITHbIe KOKYXH 30HbI JUCKOBOTO0 MarasuHa UHCTPYMCHTOB

JlMCKOBBII Mara3uH HWHCTPYMEHTOB HAJEKHO IPHKPEIUIEH K
OCTOHHOMY OCHOBAHHIO CIIpaBa OT CTaHKa. Bcs 30Ha BOKPYT
Mara3uHa HMHCTPYMCHTOB OCHAIICHA 3allUTHBIMH KOXYXaMH U3
NPOBOJIOYHOW  PEIIETKH, KOTOpBIE  3aKPHIBAIOT  JOCTYI B
3aIeHay0 30Hy. Ot paboueil 30HBI CTaHKa €ro OTHEINSIOT
CIUIOIIHBIE KOXYXU. Bbe3n mnomepeyHoro cymmopra B 30HY
MaraspHa HHCTPYMEHTOB TPU aBTOMATHYECKOW CMEHE PE3IOBBIX
JNCP)KAaBOK WJIM  BPALIAIOIIUXCS HHCTPYMCHTOB C  HAKJIAAKOM
MO3BOJISIET YIIPABISIEMbI aBTOMATHUECKH OTKPBIBAEMBIN 3aIlIUTHBIN
KOXXKyX (IBepb) Ha TMpaBoOdl CTOpOHE pabodel 30HBI CTaHKa.
JIBI>KEeHHE OTKPBIBAEMOIO 3alIUTHOTO KOXYyXa (IBepH) 0OecreueHo
Opd TOMOINM IMHEBMATHYECKOTO NHJIMHIPA. bBIOKHPOBOYHOE
YCTPOMCTBO ~ OTKPHIBAEMOTO 3alIMTHOTO KOXyxXa (ABEpH) C
MTHEBMAaTHYECKUM YIIPaBICHUEM JUIS Bbe3/[a MONEPEYHOTO CYIIIOpTa
B 30Hy aBTOMAaTHYECKOH CMEHBI pE3HOBHIX JEPKABOK MU
BpAIlAIOIUXCsI ~ MHCTPYMEHTOB  C  HAKIAJKOH  OCHAIIECHO
0ECKOHTAKHBIMU BBIKIFOUATEINSIMH C aKTyaTOpPOM, a HIMEHHO OJHUM
OCCKOHTAKHBIM BBIKIIFOYATEIEM C aKTyaTOpOM [UIs IOJIOXKCHHS
"OTKpBITO" U OJHAM OCCKOHTAKHBIM BBIKJIIOYATEIEM C aKTyaTOPOM LIS TIOJOXKEHUS "3aKphITO", ¢ aBTOMAaTHICCKUM
KOHTPOJIEM MX COCTOSHHSI.

B 3ammTHBIX KOXKyXax 30HBI Maras3pHa WHCTPYMEHTOB MMEETCS OTKPHIBAEMOE BPYYHYIO OKHO W3 IOJIMKapOOHaTa
tomumHoi 0,2 mrodima (5 MM) Ha mepegHell CTOpOHE 3alIMTHBIX KOXKYXOB CTaHKAa B MECTe AMCKOBOTO MarasuHa
UHCTPYMEHTOB. OJTOT MaTepuall fBIAeTCd XMMHUYECKH YCTONUUBBIM K AEHCTBHIO OOBIYHBIX MOIOIIUX CPEICTB U
pactBopuTeneil. OH 3aluiieH oT mpooost.

OKHO TI03BOJIAET 00CTYKHUBAIOLIEMY IIEPCOHATY CTAHKA!

—  BHU3YaJIbHBIH KOHTPOJIb X0OJ]a aBTOMATHUECKOI CMEHBI PE3IOBBIX JEPKABOK MJIM BPAILIAIOLIUXCS HHCTPYMEHTOB C
HaKJIaJgKOM.

—  JIOCTYI K MarasuHy WHCTPYMEHTOB. JIOCTyH HCIOIB3YETCs Ul OMEIIEHHSI B Mara3uH pe3LOBhIX AEP>KaBOK HIIH
BPAIIAIOIIUXCS. WHCTPYMEHTOB W I TEKYILEro OOCIYyXKHMBaHHUS, HAIPHMEp, YCTPAHCHHUS METAJLUTHYCCKOU
CTPY’KKH, 3arpsi3HCHUH Ha MHCTPYMEHTE U T.II.

ITox OTKpbIBaeMBIM OKHOM HMEETCS HUILA, KOTOpas MPEMSATCTBYET HEXENATEJbHOMY JIOCTYITy OOCIY KHBAIOILETO
IepcoHana CTaHKa B 30HY MJWCKOBOIO MarasWHa WHCTPYMEHTOB. [IpM 3akphITHM OKHO 3aMbIKaeTcs
anexkTpoMarHUTHEIM 3aMKoM (Y V19) dupmer HONEYWELL, xoTopslif o0ecneunBaeT 3aMBIKAHHE B IOJIOKCHUH
"OKHO 3aKpbITO".

OTKpBITHE WM OTMBIKAHHE OTKPHIBAEMOTO BPYYHYIO OKHA M HOBOPOT BPYYHYIO IHCKAa Mara3uHa MHCTPYMCHTOB
OIOKMpPOBaHBI TPH AaBTOMATUYECKOH CMEHE pPEe3LOBBIX JAEPKaBOK MM BPAIIAIOIIUXCS HHCTPYMEHTOB M IpU
aBTOMAaTUYECKOM BpallleHUH AMCKA Mara3uHa MHCTPYMEHTOB.



YcaoBus OTKPBITUA WX OTMBIKAHHUA OKHA, OTKPBIBA€MOI'0 BPYYHYI0:

— HE JI0JKHA BBINOJIHATHCS aBTOMAaTHYECKas CMEHA PE3LOBbIX AEPKABOK WJIM BpALIAIOIIMXCS UHCTPYMEHTOB C
HaKJIaJKOM

— aBTOMATHYECKHM OTKPBIBAGMBIH KOXYyX (JIBEph), OTACISIONMI pabodyi0 30Hy CTaHKa OT 30HBI MarasuHa
HMHCTPYMEHTOB, HE JI0JUKEH JIBUTAThCS.

— HOHCpe‘IHBIfI CYIIIOPT AOJIKEH HAXOAUTHCA B pa60qeﬁ 30HC CTaHKa, T.€. BHC 30HbI MarasuHa THCTPYMECHTOB
— BBI6paH PEXKUM PYUHOTO YHIPABJIICHUA Mara3uHOM MHCTPYMEHTOB

- HC BBIIIOJIHACTCA (I)yHKLlI/Iﬂ BpalicHus AMcKa Mara3uHa UHCTPYMCHTOB

ZIJ'IFI OTKPBITUS UIIA OTMBIKAHUS OTKPBIBAEMOT'O BPYUHYIO OKHA Ul AOCTyINa B 30HY Mara3mHa MHCTPYMCEHTOB U IJId
PYYHOTI'O YHpaBJICHUS Mara3uHOM MHCTPYMCHTOB CIIY’KaT KHOIIKH Ha TJIaBHOM IaHEeIH HHCTPYMCHTOB — PUCYHOK T4:

— 1npu nomou kHonku MAG SELECT BoiOepute pexuM pYYHOTO YIpPAaBICHUS Mara3uHOM WHCTPYMEHTOB.
Pexxum Oyner BbIOpaH, ecnu OymyT COOMIONEHBI BCE YCIOBHS U PEXHMMAa PYYHOTO YIIPABICHHS Mara3pHOM
UHCTPYMEHTOB.

Ecnm cobmonens! Bee ycnosus, npr Haxatnu Ha KHONKy MAG SELECT 3aroputcst HenpephIBHO CHTHATBHBINA
quon B 3Toi kHomke. OTHOBpeMEHHO OyneT aKTUBHPOBAaHO cooOmieHrme 2196 Ha MOHHTOpE CHCTEMBI
ynpasinenust CNC. CurnanpHblid MO MUTAET, €CIIM HE COOJIOZCHBI BCE YCIOBHUS VISl BEIOOpa pexkuMa pydHOro
YIpaBIECHUsT Mara3uHoM HHCTPYMeHTOB. OMHOBpeMEHHO OyneT aKTHBHpOBaHO coobmienue 2187, 2188 wmm
2189 na monutope cuctemsl ynpasieHus CNC.

—  Haxwmure Ha KHOIKY MAG LEFT unu MAG RIGHT a5 noBopoTa Jucka Mara3uHa HHCTyMEHTOB.

[Ipu HaxkaTMM Ha OAHY M3 STUX KHOIOK, JIMCK Mara3uHa MOBOPAYMBAETCS B COOTBETCTBYIOLIEM HalpaBICHUU,
MOKa KHOIKa Hakata (JOJKHBI OBITH COOJIOJIEHBI YCIIOBHS ITOBOPOTA JHMCKa Mara3wHa). [IoBOpOT Iuicka B
BEIOPaHHOM HAIIPABIICHHUH CIIEAYET BBIOJIHATH IPHU 3aKPHITOM WIIH 3aMKHYTOM OKHE, OTKPBIBAEMOM BPYYHYIO.

— 1npu nomou kHonkk MAG DOOR UNLCK 0TOMKHHUTE 371€KTPUYECKHI 3aMOK OTKPBHIBAEMOT0 BPYUHYIO OKHA
OTKpoiiTe OTKpBIBaEMOE BPYUHYIO OKHO, IOCTYII B 30HY TUCKOBOTO Mara3uHa HHCTPYMEHTOB OTKPBIT

—  II0CIe TIOMEIIEHHs / B3ATHS KaKIOH Pe3lOBOH AepKAaBKH MM BPAIIAIOMIErocsd HHCTPYMEHTA HAa MECTO / ¢ MeCTa
JUIT MHCTPYMEHTAa MarashHa HMHCTPYMEHTOB cCJleyeT NOKMHYTbh 30HY MarasdHa HHCTPYMEHTOB H 3aKpbITh
OTKPBIBAEMOE BPYUHYIO OKHO.

— IpoueAypa TOMEIICHHsS / B3SITHS KaKAOW TMOCICAYIONCH pE3LOBOi JepKaBKM WM  BpAIAFOLICrOCs
HWHCTPYMEHTA MOCIIE0BATEILHO TIOBTOPSETCS.

—  aBapHiiHBIA OCTaHOB CTaHKa B Clyyae HEMCHPABHOCTH BBIIOJIHAETCS MPU MOMOIIY JIO00H U3 KPaCHBIX KHOMOK
ABAPUMHOI'O OCTAHOBA cranka. ITociie 5Toro Heo6X01umMo MIPUBECTH CTAHOK B HCXOJHOE COCTOSIHUE —
Ha)KaTyI0 KHOMNKY MOBEpHHUTE, YTOOBI OHAa BHICKOYMJIA B MCXOJHOE MoJjiokeHre. [IoBTOpHAs MHUIHMAIH3aLUs
3alIUTHOTO KOHTYpa aBapUIlHOrO OCTaHOBAa BBINOJHACTCS IOBOPOTOM 3aMbIKAEMOl KHONKM (KJIIOYa)
EMERGENCY ACTIVATION (SB100) B pactipeienuTeIbHOM 3JIEKTpOIIKady.

ITo oKOHYaHMH MOMEIICHUS / B3ATHSI PE3LOBHIX JIEPKaBOK HIIM BPAIAIONIHXCS HHCTPYMEHTOB Ha MecTa / ¢ MeCT JUIs
WHCTPYMEHTa Mara3uHa WHCTPYMEHTOB, MOKHIAHWS 30HBI Mara3iHa W 3aKpBITHUS OTKPHIBAEMOTO BPYYHYIO OKHA
ClelyeT NpU TOMOIIM 3aMblkaeMoero osnemeHta ymnpasieHus (kmoua) MAG DESELECTION (SB40)
TIOJITBEP/INTH:

- TIOKUAaHUEC 30HbI Mara3uia UHCTPYMCHTOB
— 3aKPBITUE OTKPBIBAEMOTI'O0 BPYYHYIO OKHa
- OKOHYaHHUEC PCIKMMaA PYUYHOI'O YIIpaBJICHHUA Mara3uHOM MHCTPYMCHTOB.

ITocne moaTBepKIACHUST 3aMKHUTE 3aMblkaeMblil dnmeMeHT ynpasienus (xmod) MAG DESELECTION (SB40), a
KJIFOY CHPSIYBTE AJIsI IPEIOTBPAILCHUS BOZMOKHOTO 3JI0yIOTPEOICHUS.



Yka3zanuga no TEXHHYICCKOMY oﬁcnymunaﬂnm CTaHKa:
—  CoxpaHsiiTe B UUCTOTE 30HY JUCKOBOTO Mara3uHa HHCTPYMCHTOB

OOciry>KMBalOIIU MEepcoHan MOJDKEH HCMOIb30BaTh BCE 3allUTHBIE TPUCIOCOONEHHMS U IPEANUCaHHbIE
CpeACTBa WHAMBUAYAlbHOM 3amuThl. IIpu MaHMIynsSUMM ¢ MHCTPYMEHTaMHU M INPH YJAICHUU CTPYKKU C
UHCTPYMEHTOB UM U3 BHYTPEHHETO MPOCTPAHCTBA MAIIMHHOIO OOOpYZOBAaHHs MEpCOHaN 00s3aH UCIOIb30BaTh
3aIIUTHBIC paboune MepyuaTKy It 3aIUTH TAJIBIEB U PYK OT II0PEe3a, yKOJIa, 0KOTra M OT KOHTAaKTa ¢ BPEIHbIMU
JKUIKOCTSAMHU. J{7Is1 31U THI TOJIOBBI OT PAaHEHMS HCIONbB3yHTE 3alIUTHYIO PaboUuylo KacKy.

IIo oxoHuaHMH onepanuu, TMCpeH KaXIbIM 3aKPBITUCM /  3aMBIKAaHHEM OTKPBIBAEMOI'0 BpPYYHYHKO OKHa
O6CJ'Iy)KI/IBaIOHleMy IepcoHary CTaHKa CJICAyCT y6e£[I/ITI>C$I, YTO B 30HC Mara3uHa MHCTPYMCHTOB HUKOT'O HCT.

— CucremMaTHuecku KOHTPONHPYHTE (YHKIIMOHANEHOCTE OTKPHIBAEMOTO KOXyXa (IBEpH) C ITHEBMAaTHYCCKUM
yIpaBICHHEM, OTICISIONIEro pabodyro 30Hy CTaHKa OT 30HBI Mara3nHa HHCTPYMEHTOB.

OTKpBIBaCMBII 3alIUTHBIA KOXKYX (IBEPh) HE NPEHA3HAYCH I IPOJIC3aHMS HITH MPOXOKICHHUS 0C00.

— Ilo oxoHwyanmm kaxkmoi pabouel CMEHBI OKHO JOJDKHO OBITh OYHIIEHO C UCIIOIB30BAaHUEM O0E3KHPHBAIOIIETO
cpencTa. Mcnons3yliTe 0OBIYHBIE CPEICTBA, TPUMEHAEMBIE Y 3aKa3dHKa.

—  OyHKIMOHAIBHOCTh 3aMBIKAHMS OTKPBIBAEMOIO OKHA, 00OECIIEUNBAIOIIET0 JOCTYI B 30HY IMCKOBOTO MarasuHa
UHCTPYMEHTOB, CIELyeT KOHTPOIMPOBATh uepe3 Kaxjaple 50 4YacoB OSKCIUTyaTallMd CTAaHKA — BBIMOJHSET
00CITyKMBAOIIHI IIEPCOHAN CTAHKA.



3.11 YaaneHue CTPYXKnN U3 pabo4yen 30HbI CTaHKa

OxJaxkaaroniast >KUAKOCTb U CTPYXKKa, 00pa3yromasics pu
00paboTKe, yAansioTcs W3 paboueil 30HBI CTaHKa TMPHU
TIOMOIIM CTAITBHBIX JIOTKOB, KOTOPBbIE 00Pa3yIOT HIKHIOO
YacTh 3AalUTHBIX KOXKYXOB CTaHKa, M HPH I[TOMOLIH
BBIMETAIOIIETO  KOJbIA, KOTOPOE MPHUKPEIDICHO IO
OKPYKHOCTH TIOJ IUIAaHIIAW00l Ha TOpIEBOH KOHBeWep
ynaneHusi cTpyxku. C TOpIEBOro KOHBeWepa yIaJeHHS
CTPY’KKH, OTBaJIbHASI YaCTh KOTOPOTO HAXOJUTCS CJIEBa OT
CTaHKa, CTPY’KKa IMOCTYNaeT B COOPHBIN SIIIIHK.

Oxnaxgaromasi XKHIKOCTb, KOTOpas mocie o0paboTku
OTBOJIMTCSI BMECTE CO CTPYXKKOH, COCPEJOTaYMBACTCS B
3arpy304HOI BOPOHKE U pe3epByape TOPIIEBOro KOHBeiepa
ynaneHus: CTpyXku. M3 pesepByapa oxJakmaromasl >KUAKOCTh HEPEKAYMBAECTCS HACOCOM BBICOKOTO TABICHUS H
OTBOJIMTCS Yepe3 pyKaB B CHCTEMY paclpe/ielICHAs OXJIaXKIAI0IIeH )HUIKOCTH. Hacoc BRICOKOTO JaBIICHHS IOCTABUT
npou3BouTenb ctanka pupma TOSHULIN.

KonBeiiep cTpy:xek onpenesneH 1Jisi cleIyIOUINX YCJI0BUI padoThI:

O0nacTh IpUMEHEHHS TPAHCIIOPT CTPYIKEK OT METAIUIOPEIKYIIIETO CTAHKA

MeTaJUIn4ecKue cTpykku, anuna 0,5 + 500 MM, o0beMHBII Bec 10 3

TpancrnopTupyemMblii MaTepuan
p pTUPY p Kr/o’

TparcopTHpyeMOe KOIUIECTBO TOPLIEBOTO

N makc. 500 kr/gac
KOHBelepa CTpykKeK

Temneparypa marepuana makc. 300°L]
Temnepatypa OkpysKaroieil cpeabl 30°10
XnapareHt AIMYJIbCHs, KomrdecTBo Makc. 300 j1/MuH.

KoHBeiiep cTpyKH NMpeaHa3HaYeH TONBKO JUI MaTepuaia U 00JaCTH MCIOJIB30BAHHS, YKa3aHHBIX IPOU3BOANTEICM
KoHBeiepa. JIroboe apyroe HCIoIb30BaHWE BO3MOXKHO TOJIBKO IO JIOTOBOPEHHOCTH C ITPOM3BOIUTENEM KOHBeiepa.
Crnenyer mpeaynpenuTb MNPOU3BOAMTENS KOHBeHepa M 3apaHee MPOKOHCYJIbTHPOBATbCS  OTHOCHUTEIBHO
TPaHCIIOPTHPOBKH IIPOOIEMATHIHON CTPYKKH, TAKOH Kak:

—  JIOMKas YyTyHHas CTPY’KKa M CTPY)KKa U3 CIUTABOB L[BETHBIX METAILIOB
—  0TXOBI 00pabOTKH IIacTMace

—  JKECTKas M TBEpZAasi CTPYKKa U3 BRICOKOJICTHPOBAHHON CTANH

CrnelryeT coriiacoBbIBaTh TPAHCIOPTUPOBKY BCEX MATEPUAJIOB, KOTOPHIE HE CBA3aHBI ¢ 00PAOOTKOM.
Xon TOpLEBOro KoHBeifepa CTPYKKH MOXKHO BKIIOUHTh B ABTOMATHYECKHI LUK 00pabOTKH.

Pyunoif 3amyck / 0cTaHOBKA TOPLEBOTO KOHBEIepa CTPYKKH BBITIOJIHACTCS IIPU IIOMOIIH KHOMOK Ha IJIABHOW ITaHEIH
ynpaBieHuss — pucyHok T4. JIns oGecneueHuss 6€30mMacHOCTH OOCTYKHBAIOLIETO IEepCcoHaja KHOMKU SIBISIOTCS
(YHKIIMOHANBEHBIMH BO BCEX PEXHMMaxX CTAaHKa TOJBKO HPH 3aKPBITOM OTKPHIBAEMOM BPYYHYIO 3aIIUTHOM KOXKYyXe
(mBepn), obecrneunBaroLIEeM JOCTYI B paboUyylo 30Hy CTaHKa.

— kHonka CHIP FWD — BItOUMTb TOPLIEBOH KOHBEHED CTPYKKHU
— kHomnka CHIP STOP — ocTaHOBUTE TOPLIEBON KOHBEHEP CTPYKKH

Pabora TopueBOro KoHBeHepa CTPYXKKH HENpephIBHas, 03 HAKOIUICHHS MaTepHajia B 3arpy309HONH BOpOHKE.
TpaHcopTHpOBKa CTPYXKKH HE IpephIBaeTCs, IOKa o0pa3yercs CTpy»KKa. PekoMeHIyeM BKIIOYUTH XOJ TOPIIEBOTO
KOHBEHepa CTPYKKH B aBTOMaTHYECKHH ITUKJI 00paboTkn B 15-MUHYTHBIX MHTepBajax Ha 20 CEKyHI WIM KOTa-
0o BO BpeMs LUKJIa 00paboTku Ha 25 cexkyHa. Crnoco6 mporpaMMHUpOBaHUs 00OMX BapHaHTOB XO0Jla TOPLIEBOTO



KOHBelHepa CTPY)XKH IIpuUBeJeH B KHHMre 6 "JlomomHeHuwe K IporpaMMHpoBaHHIO". PydHO# 3amyck / OCTaHOBKY
TOPLIEBOTO KOHBEHepa CTPYKKH MOXKHO HACTPOHUTH porpamMmuo (kaura 7.1 "TIporpamMmmuoe obecnieuenue").

ITpyn OTKpBITOM Bpy4YHYIO OTKPBIBAEMOM 3alllUTHOM KOXKyXe (ABEpH) MOXKHO 3allyCKaTh TOPLEBOH
H? KOHBEHep CTPYKKH Ha HyXXHOE BpeMs. DTOT CIoco0 YIIpaBIeHHS TOPLEBBIM KOHBEHEPOM CTPYKKH

peanusyercs TONBKO B pEXHUME HalaJKd CTaHKA, KOTOPBIH HAacTpauBaeTcs MEPEKITIUeHUEM
3aMBIKaeMoro 3neMenTa yrpasinenns (kiaoda) SETTING MODE (SB121) Ha riaBHO# TaHeI! yrpaBiIeHHs CTaHKa.
Br160op pexxrMa HaTagKu cTaHKa omucaH B kHure 3 "Texraudeckoe oOcmyxuBanue cranka", riase 3.4 "IlpuBenenue
CTaHKa B COCTOSHHE TEXHOJOTMYECKOHl roTOBHOCTH'. 3aMKHUTE 3aMBIKAEMYI0 KHOIKY, a KIOY CIpsS4YbTe MJd
MPEIOTBPAIICHUs] BOZMOXKHOTO 3i0ymorpedsienus. [locie sToro Haxxmure u ynuepxusaiite kHonky CHIP FWD.
Ilocne oTmyckaHus KHONKH TOPLIEBOM KOHBEHEP CTPY>KKU OCTAaHOBUTCA. PeKoMeHyeTcsl MCIOJIb30BaTh 3TOT CIIOCO0
YTIPaBJIEHHUS TONBKO B UpE3BBIYAHBIX CUTYalHsX.

OPEAYIIPEXJIEHUE: W3 cool0paxkeHuii 0e30NaCHOCTH NPH HCHOJb30BAHMM 3alycKa
TOPIEBOr0 KOHBeiiepa CTPY:KKH Ha HYKHOe BpeMsl OOCIYKUBAIOIIMHA TeEePCOHAT JI0JIKEH
o0pamaTb BHUMaHHMe, 4YTOOBI NPH OTKPHLITOM OTKPHIBAEMOM BPYYHYIO 3alUTHOM KOKyXe
(1Bepu) B pado4yIo0 30Hy CTAHKA HUKTO He Bolue!

H3meHenune HampaBJieHHsI JABH)KEHHs NMOAAaIIel JIEHTHI (peBepCcHPOBAaHNE) TOPLEBOrO
KOHBeiiepa CTPYKKH

H3menenne HarpaBJICHUA IBUKCHUA HOIIaIOHIeﬁ JICHTBI BBITOJIHACTCS, HAIIPUMED, C LCIBIO YIAJICHUA 3aKJIMHEHHOU
CTPY’KKH Ha nozLanmeﬁ JICHTC UJIH TCXHUYCCKOI'O O6CHy)KI/IBaHI/IH.

VYrpapieHne M3MEHEHHEM HAIpaBJICHUS IBIKEHHS ITIOJAIONIeH JICHTH (PEBEpCHPOBAHMEM) TOPILEBOTO KOHBeHepa
cTpykku Boinodnsercs npu nomomu kHonkd CHIP REV (SB59), Haxopsieiicss Ha TIaBHOW TaHENH YIPaBICHUS
cranka — pucyHok T4. [lns obOecrnedeHns 0e30macHOCTH OOCITY)KHBAIOIIET0 MEpCOHANa KHONKA SBISACTCS
(hyHKIIMOHATBHOW BO BCEX pPEXHMMaxX CTaHKAa TOJBKO TPH 3aKPHITOM OTKPHIBAEMOM BPYYHYIO 3AIIUTHOM KOXKyXe
(mBepn), obecrneunBaroLIeM JOCTYI B pabouyio 30Hy CTaHKa. MI3MeHeHHe HanpaBieHHs ABMXKECHUS MOJAIOLICH JIEHTHI
BBITIOJIHACTCS C TOMOINBI0 HaxaTus W ynepxuBaHus kHonku CHIP REV (SBS59). IMocnme oTmyckaHHS KHOIKH
MOJIAIOILAs JIEHTa OCTAHOBUTCSL.

W3MeHeHne HampaBlieHHs JBIKCHHUS IMOJAIONICH JICHTHI BO3MOXKHO M TIPH OTKPBHITOM OTKPHIBAEMOM
H? BPYUHYIO 3aIIUTHOM KOXyXe (ABepH). DTOT CIoco0 ymnpaBiIeHHs MOJAIONIeH JEHTOH (peBEepCHPOBaHNUE)

peanusyercsi TOJNBKO B pEeXHME HaJaJKkd CTaHKa, KOTOPBIA HACTpaWBaeTcs MEepeKIroueHHEeM
3aMBIKaeMoro eMenTa yrpasienus (karoda) SETTING MODE (SB121) na rnaBHO# maHenH ynpaBiIeHHs CTaHKA.
Boibop pexxuma Hamaiku craHka omucaH B kHure 3 "TexHuueckoe oOchmykuBaHue cTaHka', pasgene 3.4
"I[IpuBeieHre CTaHKa B COCTOSIHME TEXHOJOTMYECKOH TrOoTOBHOCTH'". 3aMKHHMTE 3aMBIKAEMYIO KHOIKY, a KJIHOY
CHpsYbTEe JUIS MPEAOTBPAIICHUSI BO3MOXKHOTO 3JI0ynoTpebnerus. [locie 3TOro HaXMHUTE W yIEpKUBAHTE KHOIKY
CHIP REV (SB59). Ilocne oTmyckaHusi KHOTNKH TOJArONIas JICHTA OCTAHOBUTCS. PexoMeHIyeTcsi MCIoJIb30BaTh
9TOT CMOCO0 YMPaBICHHUS TOIBKO B YPE3BBIUAHHBIX CUTYaIlUsX.

HNPEAYIIPEXKAEHUE: U3 coo0pa:xkeHuii 0e30MacHOCTH MNPH HCHOJB30BAHUM HW3MEHEHUs
HANpaBJeHHUsl [IBM:KEHUS] MOJAIolIell JIeHTbl (peBepcMpPOBaHMA) O0CIY:KMBAIOUIUH IepPCOHAT
HO0JIKeH 00pamaTh BHUMAHHE HA TO, YTOOBI MPH OTKPHITOM BPYYHYI0 OTKPHIBA€MOM 3aIIHTHOM
KOKyXe (1BepH) B pado4yIo 30Hy CTAaHKAa HUKTO He BoueJ!

ABapuiiHblii OCTaHOB IOJAMOLIEH JIEHTHl TOPLEBOIO KOHBeHepa BBINOJHIETCS IMpPH IOMOIIM KHONKH
ABAPUMHOI'O OCTAHOBA cranka Ha mo00ii 13 maHesnei yrpasieHus. I1ocie 9Toro Heo6X0IMMO MPHBECTH
CTaHOK B HMCXOJHO€ COCTOSHHE — HAKATYI0 KHOIKY TOBEpHHUTE, YTOOBI OHA BBICKOUWIIA B MCXOIHOE TOJIOXKEHUE.
IloBTOpHas MHULIMANHU3ALUS 3alIUTHOTO KOHTYpa aBapUHHOIO OCTAHOBA BBIMOJHSETCS MOBOPOTOM 3aMbIKAeMOM
kHomnkH (xmoya) EMERGENCY ACTIVATION (SB100) B pactipeeuTenbHOM JIIEKTpoIKady.

Pa3pr30‘lHle 4acTb TOPLECBOIO KOHBCﬁepa CTPYKKH PEKOMCHAYETCA OCHACTUTHL CHJIOBBIM BBIKJIKOYAaTEJIE€M.
CHII0BOH BBIKJIIOUYATEITb CIIYKUT IJIs1 BBIKIIFOYCHUS ITPHUBOJA MOJIAfOIIEH JIEHTHI nepea HadyaJoM MaHUITYJIAIUU CO



CTPY’KKOH B 30HE Ppasrpy3Kd CTPYKKM TOPLIEBOrO KoHBedepa. IIpyM HEBBIKIIOYEHUH CHIIOBOIO BBIKJIIOYATENS
YIPOKAeT ONACHOCTh BTSTUBAHMS U 3aXBaTa WIM Pa3apoOJICHUs MajbleB WIM YacTeld PyK ABMKYIIUMHUCS YacTIMH
TOPILIEBOTO KOHBEMepa.

Yka3aHus o0 TEXHHYECKOMY 00CTy>KHBAHUIO CTAHKA:

— OOciyxuBarolieil MmepcoHas MODKEH HE JOMyCKaTh MEPCIOIHEHHs JIOTKA TOPLEBOro KOHBeiiepa CTPYKKH,
MOCKOJIBKY B IPOTHBHOM CIIy4ae KOHBEHEp MOXKET HE TPOHYTHCS ITOCIIE BKITIOUCHHS.

—  IIpu BKIOUCHNH TOPIEBOTO KOHBEHEpa CTPYKKH OOCITyKHBAIOIINI MEPCOHAN HE JOIDKEH JOMYyCTUTh, YTOOHI B
paboueii 30He cTaHKa OKA3aJI0Ch HHOE JIUIIO0, KOT/Ia OTKPHIT OTKPHIBACMBIN BPYUYHYIO 3alIUTHBIA KOXYX (IBEpb),
obecreunBaomuil JOCTYI B pabOdyro 30Hy CTaHKA.

— Ilepen ynaneHneM cTpy>KKu n3 pabodeil 30HbI CTaHKA 00CITy>KMBAIOLINI IEPCOHAN IOJKEH OLIEHUTH COCTOSHHE
paboueil 30HBI (3aIIOTHEHHUE CTPYXKKOM) M IPHHATH PEIICHHE, KaK UCIIOIB30BaTh TOPIIEBOH KOHBEHEDP CTPYKKU
(HanpuMep, peBepCUpOBaHKE TOAAIOIIEH IEHThl KOHBEHEpa CTPYIKKH).

— IIpm 3amycke oOpaTHOro Xoma mojaromell JEHTH (PeBEPCHPOBAHMSA) TOPLEBOIO KOHBEHepa CTPYXKH
o0cTy>KHMBaroLIeil NepcoHaN JOJDKEH MPel0TBPAIaTh HAKOINICHHE CTPY KK Ha MOJIafolIei! JIeHTe KOHBeHepa.

—  IIpu obemyxuBanum pabouei 30HBI CTaHKa 00CITYKHUBAIONIEMy [IEPCOHATY CTaHKa CIeIyeT o0pamars BHIMaHUE
Ha CTPYXKKy Ha IulaHmaiibe, Ha 3aroroBke. IlepcoHan NOJDKeH OBITH OJET B COOTBETCTBYIOLIYIO 3aIIHTHYIO
OJIe/Ty U HCTIOIB30BATh MOAXOAAIINI PyYHON HHCTPYMEHT AT yAaJICHUS CTPYKKH.

— U3 coobpaxenuii 6e30MacHOCTH MpU OOCTY)KMBAaHWH pabouell 30HBI CTAHKA OOCIY)XHBAIOIIEMY IEPCOHATY
CIIelyeT HKCIIOJIL30BaTh IMOBOPAaYMBAcMbIC BPYYHYIO TPAaBYI0 W JICBYHO pabouue Iuromanku. 110 OKOHYaHUH
Ollepalii U Mepe/ 3aKPhITHEM OTKPBIBAEMOTr0 BPYYHYIO 3alIMTHOTO KOKYXa (BEPH) PEKOMEH/IYETCS TIPUBECTH
NPAaBYIO W JICBYIO paboune IUIONIa KK B BEPTUKAIBHOE TOJIOKEHHE M KaK CIEAyeT 3aKPEIUTh UX MPH TTOMOIIH
MEXAHHUYECKHUX 3aIlENIOK, M0 OHOW Ui KaXKIOW IUIOMIaAKH. Ilepea KaKIbIM 3aKPBITHEM OTKPHIBAEMOTO
BPYYHYIO 3allIUTHOIO KOXYyXa (IBepr) 0OCIyKHBAIOIIEMY IEPCOHAITY CTaHKa CliefyeT yOeAUThCs, 4YTO B 30HE
00pabOTKN HUKOTO HET.

—  OO6cy>xuBaronuii mepcoHain o0s3aH MCHOIb30BATh BCE 3aIUTHBIC IPUCIIOCOOICHHS U MIPEAIMCAHHBIE CPEACTBA
UHIUBHIYaIbHON 3amuThl. [Ipy yganeHun CTPyXKH ¢ IUTAHIIAWObI, 3aTOTOBOK, AETaled, HHCTPYMEHTOB H W3
BHYTPEHHETO MPOCTPAHCTBA MAIIHMHHOTO 00OPYHOBaHUs MEpCOHaN 00sf3aH HCIOIb30BaTh 3aIIUTHBIA KO3BIPEK,
3aIIUTHBIE pabodre MepuaTKy IS 3alIUTH MATBLEB U PYK OT ITOpe3a, YKOojIa, 0)K0ra M OT KOHTAaKTa C BPEIHBIMHU
JKUIKOCTSMHU. J{7Is1 31U THI TOJIOBBI OT PaHEHMS HCIONb3yHTE 3alIUTHYIO PabouyIo KacKy.

— IIpm ycrpaneHmm CcTpyXKH H3 pabodeil 30HBI CTaHKA CIEIyeT COONIONaTh TEXHHWKY O€30IacHOCTH W
PEKOMEHIyeTCS He CIEIINTb.

— BrmonsATe 00CITy)KHBaHHE TOPIIEBOTO KOHBEHEpa CTPYKEK M PEryJIsipHBIN yXOJ 3a TOPLEBBIM KOHBEHEpoM
CTPYXKEK COIJIACHO CAMOCTOSATEIBHOMY PYKOBOACTBY — OmnmcaHue OOCIY)KHMBAHHUS, TEKYIIEr0 PEMOHTa H
cepBuca KoHBelepa cTpyxek 3aBojaa-usroropurensi ASTOS AS, koTopoe moctapisieTcst BMECTE CO CTAHKOM.

— PexoMeHnyeM OCHacTUTb MECTO pasrpy3KH CTPYKKU C TOPLIEBOTO KOHBEHWEpa CTPY’KKU PE3UHOBBIMU JIEHTAMU,
KOTOpBIE OyyT NMPENsATCTBOBATH KOHTAKTY C ONACHBIMHU BPAILAIOIIMMHUCS YaCTSIMU KOHBEHEpa CTPYKKH.

A HIPEAYHNPEXIEHUE:

Ilepen HayajJOM MAHMIYJSIHMM €O CTPYKKO B 30He Pa3srpy3KH CTPYKKH TOPLEBOro KOHBeilepa
00C/IyKUBAIOLIEMY NEPCOHANY CTaHKA cJjelyeT BBIKJIIOYUTH MNPHUBOJA MNOAAKOIIell JieHThl. BbIkiaouyeHue
BBINOJIHAETCS NPHM INOMOINM MECTHOr0 CHJIOBOrO KJo4a. Pa3rpy3ouHyro yacTe TOpLHEBOro KoOHBeiiepa
CTPYKKH PEKOMEHAYETCH OCHACTUTDL CHJIOBBIM BBIK/IIOYATE/IEM. B MPOTUBHOM CJIy4Yae yrpoxkaet onacHoCcTb
BTSTMBAHUSI M 3aXBaTa WM pa3apol/eHusl NajbleB WM YacTell pyK JBHKYIIMMHCS YacTsIMM KOHBeiiepa
CTPYKKH.

Jlio0Oble paGoThl Mo cOOpPYy M yAaJeHHI0O CTPY:KKH B 30He Pa3srpy3KH TOPLEBOr0 KOHBeiiepa CTpPY:KKH
BBINOIHSNTE HCKIIOYNTEIbHO MPH BHIKIIOYEHHOM CTaHKe WJIH BBIKJIIYEHHOM MECTHOM CHJIOBOM pabdouyem
BBIKJIIOUATEJIE.



3.12 OxnaxaeHne UHCTPYMEHTOB B npouecce o6paboTku

OxjakaeHue HMHCTPYMEHTOB B Tpolecce OO0pabOTKM BKIIOYEHO B AaBTOMATHUECKMH LMK 0OpaboTKH B
NpOrpaMMHOM YIPABJICHHUHM CTaHKA. 3allyCK M OCTaHOBKA OXJAXICHUS HHCTPYMCHTOB B IIporiecce 0o0paboTKH
onucaHbl B KHHUre 6 "J[omoiaHeHne K mporpaMMUpPOBaHUIO" .

Ilepen BBOZOM CTaHKa B JEHCTBHE CIELYeT HAJINUTh OXJIKAAIONIYIO XHAKOCTh B 0aK OXJIXKIAMOIIEH XHAKOCTH
TopueBoro koHsefiepa ctpyxku ¢pupma TOSHULIN. ITocnme kaxmoro 3amycka cTaHKa 0OCITy>KHBAIOIINI MEepCOHAT
JIOJDKEH NPOBEPUTH YPOBEHb OXJIAXKIAIOIIEH KHUAKOCTH IPU ITOMOIIM COOTBETCTBYIOIINX COOOLIEHHIT HA MOHUTOpPE
cuctemsl yrpasienuss CNC.

OxulazkaeHre HHCTPYMEHTOB B Ipouecce 00padoTKH OCYLIeCTBJIsIeTCs NMPH MOMOLUHM OJHOM
BETBH:

BetBn CS — BHeIIHee OXJIaXACHUE HHCTPYMCHTOB

— Baemnee oxyaxaeHue uUCHOIb3yeTCA JUIsl MOJAUM  OXJaKIArollen
JKUKOCTH CHAPYKU K HHCTPYMEHTY.

Oxjaxparonias SKUAKOCTH OT Hacoca BBICOKOTO JIABIEHHUS IO
TpyOONPOBOLY OXJXICHUS OPUBOAUTCA K PACIPEACIUTCIBHOMY
KyOMKy Ha Toy3yHe. B momsyHe oxiaxmaromias >KHAKOCTh IO TpyOKe
MOCTYIAaeT K HIDKHEH YacTH MOJ3yHa. 3[eCh OHA IOCTYMAaeT B TPH
HE3aBHCHIMO  perylupyeMble  (GOpCYHKHM Ha  TOpHme  IIOJI3yHA.
O6cayxuBarOIIMn repcoHal CTaHKa nMeeT BO3MO>XHOCTb
OTpPEeryJIHpoBaTh OTACNbHBIC (DOPCYHKH TaK, 4YTOOBI OXJIa)KIarowias
JKHJIKOCTh HANpaBIUIaCh K Kak MOXHO OONbIIEMY KOJIWYECTBY
HCIIOJIb3YEMbBIX HHCTPYMEHTOB.

OXJTaXKJAOIIY IO KUIKOCTh B KOHTYP OXJIAXKACHHS BIIyCKaeT HACOC BBICOKOTO
nasnenus (MS) tuma MTR3 4/4 A-W-A-HUUV (2,5 6apa). Hacoc momaer
OXJIQXKTAIOIIYIO JKUAKOCTH O] AaBieHueM 36 ¢yHT/kB. mwonm (0,25 MIla),
Q=3 ramn./muH (11 n/MHH) B TpyOONPOBO OXJIAXKJCHUS HA CTAaHKE — BETBb
CS. Bxmouenme Hacoca B mporecce 00pabOTKM — BKIIOYEHO B
ABTOMATHYECKHUI MK 00pabOTKH B MPOrpaMMHOM YIPaBJICHUU CTaHKa. [Ipu BBIXOJE HAcOcCa U3 CTPOsi, HAIPUMED,
HCHCIIPABHOCTH, Ha MOHHUTOpPE TIJIAaBHOH cucteMbl ympaBieHuss nosButcsi ALARM. O cocTosHHM YpOBHA
OXJTKIAIOIICH KUIKOCTH B OaKe TOPLEBOr0 KOHBEHepa CTPYKKH CUTHAIM3UPYET COOTBETCTBYIOIIEE COOOIICHHE Ha
MOHHTOpPE cHCTeMBI yrpasieHus CNC.

I[pyroe HCIO0JIb30BaHUE OXJIAXKIAIONIEH KHIKOCTH B nmpouecce OﬁpﬁﬁOTKl/l

IIpu BRIMONHEMOM TIpoliecce 00paboTKH 0OCTYKHBAIOIIHIA TIEPCOHAT CTAHKa MOXKET Ha KOPOTKOE BPEMsI IPEepPBaTh
aBTOMATHYECKOE OXJAXICHHE WHCTPYMEHTOB C IEIbI0, HampuMep, BU3YalIbHOTO KOHTPOINS oOpabaThiBaeMOi
netany. KpaTkoBpeMeHHOE BBIKIIIOUEHHUE U MOCHIEAYoNIee BKIIOYEHHE BhINOIHAeTCs 1pu oMoy kHonku COOL
INTER + cootBerctBytomast M-(yHKIHS Ha TIaBHOM MTaHEIH yIpaBleHUs cTaHka — pucyHok T4. Knomnka sBisercs
(hyHKIIMOHATBHOM MPH YCIIOBHH, YTO 3aKPHIT OTKPHIBAEMbBIN BPYYHYIO 3aIIUTHBIA KOXYX (ABEph), 00eCIIeUNBAIOIIHNI
JIOCTYT B paboUyr0 30Hy CTaHKa.

Io oxoHuYaHMH Mporecca 00PabOTKH 0OCITYKHBAIOIIHIA IEPCOHAT CTAHKA MOXET Ha KOPOTKOE BPEMs BKIIFOUHTH TaK
Ha3plBa€MOE PYYHOE OXJIAXKJICHHE HWHCTPYMEHTa HAmpuMep, C IeJbI0 OYUCTKH 00pabaThiBaeMON NeTaad WA
IUTAaHIIAHOBI OXJIAXKJAromel >KuaKocThio. Oxnaxkaaromas >XHIKOCTh BBITEKaeT U3 TPYOONpPOBOAA OXJIAXKACHUS.
KpaTkoBpeMeHHOE BKJIIOUCHHE W TIOCJICAYIOIIEeE BBIKIIOYCHUE BBIMOIHACTCS TpH momoriu kaHonku MANUAL
COOL Ha rnaBHOM NaHe M yrpaBieHus ctanka — pucyHok T4. Kraonka siBisiercst GyHKIMOHAILHOW TPH YCIIOBHH,
YTO 3aKPBIT OTKPHIBAEMBII BPYUYHYIO 3AIUTHBIA KOXYX (IBEph), 00SCIIeYHBAIONINN JOCTYI B PaO0UyIO 30HY CTaHKa.




Yka3zanuga no TEXHHYCCKOMY OﬁCJ’ly)KP[BaHI/llO CTaHKa:

ITocne xaxnoro 3amycka CTaHKa OOCITYyXKMBAIOLIEMy HEPCOHAIY CJIEAYET NPOKOHTPOJIMPOBATH YPOBEHb
OXJIQXKJAIOIIEH KUKOCTH Ha IJIaBHOW MaHeN YNpaBJeHUs U B clydae HEOOXOIMMOCTH JOMOJIHUTD OXJIaXKAAIOUIYIO
JKHJIKOCTb B 0K TOPLIEBOTO KOHBEHEpa CTPYKKH.

BemonaATh 00CTyXHBaHHE TOPIIEBOTO KOHBEHEpa CTPYKEK U PETYIIIPHBINA YXOJ 32 TOPLEBBIM KOHBEHEPOM CTPYXKEK
COTJIACHO CaMOCTOSITEIbHOMY PYKOBOACTBY — Onmcanue oOCIyKHBaHMS, TEKYIIEr0 pEMOHTa U CepBUCa KOHBeHepa
cTpy>kek 3aBoga-uszroroutenst ASTOS AS, koTopoe NOCTaBISIETCSl BMECTE CO CTAHKOM..

OO6cnyXrBalOIIMKA TMEpCOHAN CTaHKa O0sf3aH HCIOJIb30BaTh BCE 3alllUTHBIE MPHUCIOCOONEHUS U MpEeANUCaHHBIC
CpelcTBa WHIWBUAYATbHON 3amuThl. [lpum oOpalieHur ¢ OXJaKTAIONIeH J>KHUIKOCTBIO CIeQyeT HCIOIb30BaTh
3aIIMTHBIC OYKH M 3alIMTHBIC pabovMe MepyaTKd Uil 3al(UThl MAJBIEB U PYK OT MOpe3a, YKOIA, 0KOra U OT
KOHTAaKTa C OXJIAKIAIOMICH KUAKOCTBIO. JIJIsl 3aIUThI TOJIOBBI OT PAHEHHSI UCIIOIb3YHUTE 3AIIUTHYIO Pad0UyI0 KacKy.
Ecnu B X0/1e TEXHOJIIOTHYECKOTO TIpoIiecca 00pa3yoTesl TyMaH, aphbl WU Ta3bl U3 Pa00YMX JKUAKOCTEH WU TIHUTH U3
00pabaThIBaEMOr0 MaTepHaa, UCIOIb3yHTe NP PaboTe pecuparop.

OxJakmaroniasi )KUAKOCTh TpelHa3HaueHa Ui BCEX BUJIOB METALUIOPEXKyIIed oOpabOTKH, HAmpuMep, TOKAPHOW
00paboTKu, cBepiaeHHs, (pe3epoBaHus, UUIM(OBaHMUSA Ui TAKUX MAaTEpPUANIOB Kak Cepblii 4YyryH, CTajb,
JIETUPOBAHHAS CTANb W IBETHBIC MeTalIbl. CPOK CITY»KObl OXJIaXalonield KHUIKOCTH — MPUMEPHO 12 MecsIeB mpu
YCIIOBHUHU COOJIIOICHUS YCIIOBUI HCIIOB30BAHUS, YCTAHOBICHHBIX MPOU3BOIUTEIIEM OXJIAXKIAIOMIEH KUAKOCTH.

o0bryHast oopadorka 3—4 %
Pexomennyemas
3arpyAHeHHas oopaboTka 4-5 %
KOHLICHTPALIHS:

uuudosanue 3 %

010CTaOUIBHOCTD, IIUTEIIBHBINA CPOK TOAHOCTH dMYJIBCHH

. YHUBEPCAIbHOCTh IPUMEHEHUS
Pexomenyemble cBoiCTBa
BO3MOXXHOCTH CHIIHOTO pa30aBieHHUs
SMYJIbCUU:

HearpeccHBHasl JJIsl KO, 0e3 3amaxa

HC IMMOBPCIKAACT IMOKPLITUEC CTAHKA

PCKOMCHZ[yeMLIe TCXHUYCCKHUEC ITapaMETPhbI:

Bsi3kocTh mpu 68 °F [kB.moiiMos/c] (20 °C [mMm?/c]) 105-570 DIN 51562

K :
OHIICHTPAT wioTHOCTh 1ipu 59 °F [dhynTo/ky6.51pa] (15 °C [KF/M3]) 990-1010 DIN 51757

3Hauenue pH 3% smymscus 9,1-9,3 DIN 51361
OMyIbCHSL: anTuKoppo3uoHHas 3ammra DIN 51360/2

2,5 % smynbeus = oreHka 0 (6e3 Koppo3un)




3.13 Wcnonb3oBaHMe cXxaToro BoO3Ayxa B npouecce
006paboTKu

Hcmonp30BaHne CKAaTOro BO3AyXa B Iporecce OOpabOTKH BKIIOYCHO B
aBTOMATHYECKHH IMKI OOpabOTKH B TPOTpaMMHOM YIPABICHUH CTAaHKA.
3amycKk W OCTaHOBKa O0QyBa OYHMIIAEMBIX MECT B IIporecce 00pabOTKH
onucaHbl B KHUre 6 "J[onoiaHeHne K mporpaMMUpPOBaHUI0" .

Jasnenue, tpeOyemoe NpOMU3BOAMUTENIEM CcTaHka, — 72,5-87 ¢yHTOB Ha
kB.1toiM (0,5-0,6 MIla). Pacxox cxaTtoro Bo3ayxa Jijisi OUYMCTKH MIOBEPXHOCTEH
MPUJICTAHUSI PE3LOBBIX [EPKABOK WM BPAIIAIOMIMXCS WHCTPYMEHTOB C
HAKJIAJKOH, 3a)KMMaeMbIX B moi3yHe, — mpumepHo 0,052 ky0.sapmos (0,04
M’/MHH) [P yKa3aHHOM JaBICHHH. MeCTO MOAKMoueHHs V HAXOIUTCS Ha
On0Kke GUIBTPALMKM W PETYJSALUUHM [AaBICHUS BO3[yXa, INPHKPCIUICHHOM B
3aJHEl YacTH CTaHKa WM3HYTPH, M 3aKPhITO 3aIlUTHOW JBEPHIO TJIABHOTO
npUBOJa cTaHka. [IpHCOeIMHUTENBHBIA pa3Mep MOABOJAA CKATOTO BO3AyXa —
0,55 mroiima (14 MM). 3aka34yuk JOJDKEH OOECHEUYHMTh MOJABOJA M Tpedyemoe ——

JIaBJICHUE BO3yXa COTJIACHO IUIAHY OCHOBAHUS, KOTOPBIM ITOCTaBISAETCS JUISA

COOpY)KeHHsI OETOHHOTO OCHOBAHUSI [UIs CTaHKa. JlaBlieHHe BO3/yXa, UCIOIb3YEMOT0 B TEXHOJIOTMYECKOM IPOILECCe,
HE JIOJDKHO TIaJIaTh HUKE YKa3aHHOW BETMYMHBI JIaBIICHUS BO3yXa WIH TPEBBIIATH €e.

Hﬁ“ NPUMEYAHUE:

IIpu ucnonbp3oBanuu Oojiee HU3KOTO NABIIEHHs BO31yXa, yeM TpeOyercs, ouuiiaeMble MecTa OynyT oOayBaThCs C
MEHBIIICH HHTEHCUBHOCTHIO. CTaHOK OCTaeTcs (QyHKIHOHAIBHEIM.

CaxaTplil BO31yX HCIIOJIb3YeTCH AJIs:

— UYHCTKM IIOBEPXHOCTH 3aXMMa MEXKAY TOPLIOM IION3YyHAa W PE3LOBOM JCPXKABKOM WM BpalLarOIUAMCH
HUHCTPYMEHTOM C HAKJIaAKOM

—  YHCTKU KOHMYECKOW MOJIOCTH IIMUHICIS IMOJI3yHa

— OTKpBITHS / 3aKpBITUS OTKPHIBAEMOrO KOXKyXa, OTICJSIOUICro pabouyr0 30HY CTaHKa OT MaraspHa
HHCTPYMCHTOB

Cama cucrema pacrpeelIeHIs BO3AyXa COACPXKUT KPaH, BO3LyXOOUUCTUTETb U BO3LYyXOOUHCTUTEND C PErYIATOPOM
JIaBJICHUsI, 000pYIOBaHHBI MaHOMETpPOM. Bcee yka3aHHBIE 371€MEHTHI MPECTAaBIAIT cO00H ennHOoe 1enoe — OI0K
(GUIBTPAIK W PETyNSAINN NaBICHUS Bo3Ayxa. OHUIBTPEI 000MX BO3LYyXOOUYHCTHTENCH MMEIOT BOIOOTICIHTENHN C
PYUYHBIM BBITYCKOM KOHAEHcaTa. Bosmyx TpeOyemoro naBieHus, KOTOpbIH 3abupaercs W3 TpyOOIpoBOJa Liexa,
TIOCTYTIaeT B OJIOK (HUIBTPAIIMN U PETYIIAINN TaBICHNS BO3IyXa, I7Ie BO3AYX ITOITOTABINBACTCS U 110 COOCTBCHHOMY
BO3/{yXOIIPOBOJY IIPH IIOMOIIY TPYyOOK M PyKaBOB MOJBOANUTCS K OTJCIBHBIM MECTaM 00yBa.

Yka3aHus 10 TeXHHYeCKOMY 00CJIY:KMBAHHIO CTAHKA:

—  PerymsipHo KoHTpoOJHpyiiTe 00a BO3IYXOOUYUCTUTENS C BOAOOTIACIUTEIEM U BBIIYCKAWTe KOHACHCAT IO MEpe
HEOOXOTUMOCTH.

—  PerymspHo KOHTpOIUpYHTE HACTPOHKY JABICHUS CKATOTO BO3AyXa HA MAaHOMETPE

—  Oco0sbIe TpeOOBaHUS K KAYECTBY BO3/AyXa HE MPEABSIBISIOTCS




3.14 PyHKUMN rMapaBIINKM CTaHKa

VICTOYHMKOM SHEpruM AaBieHHs Uil (DYHKUWA THUAPABIMKKA CTaHKA SIBISICTCS THAPABIHYCCKHUN arperar. Bce
THIPABIMYCCKAE JJIEMCHTHI, NpaBblii M JICBHIH OJOKM JJICKTPOMATHUTHBIX —pacHpeleNuTeNeil, KOTOpbIe
KOHTPOJMPYIOT (YHKIUU THUAPABIUKA CTaHKA, COCPEIOTOYECHBI B THAPABIUYECKOM arperate. [ mapaBimdecKuid
arperat HaxXOJIUTCS C3aId, HAMpaBO OT CTaHKa. [Ipow3BOaWTENb THApaBiIMyeckoro arperata — ¢upma HYTOS
VRCHLABI. Ormmcanne TexHHIeckoro OOCITy’)KUBaHHS W YXOJa COJEPXKHTCS B OTIEILHOM PYKOBOJICTBE,
[IOCTaBJISIEMOM MTPOU3BOJUTENIEM THAPABIMUECKOIO arperata co CTAaHKOM.

HapaMeTpLI TUAPABJIMYCCKOTO arperara:

MaKCHUMaJlbHasl rojaya Q = 5,6 rawr./mus (21,3 1v°/muH)
pabouee naBJeHUE p = 1377,5 yur/ks. moiiM (9,5 MIla)
00beM Oaka MuH. 26,4 ramn. (100 1v°)

IIYMHOCTh Makc. 68 1b (A)

HOMHHAJIBHOE HAIIPSKEHUE 3x460 B/ 60 I'n

pabouas cpena MacJyo JUIsl THIPABINICCKHX CUCTEM

jumrenbHoro xpaneHust DTE 24

00beM Macia B THAPABIMYECCKOM
arperatre + MacnonpoBonax mox |34 ramwi. (130 aurpos)

JIaBJICHUEM

FI/II[paBIII/I‘IeCKI/Iﬁ arperat CoOCAUHCH C OTACIIbHBIMU HOTpe6I/ITeHHMI/I, HMCHOIIUMHU THAPABINYCCKOC YIIPABJICHUC U
HaxXOoJAIIMMHUCA Ha CTaHKCE, pr6KaMI/I H pyKaBaMH.

@OYyHKUMU THAPABIUKH CTAHKA

IIpaBbiii 6,10K 2JIEKTPOMATHUTHBIX pacnpeaeuTe/ e, KOHTPOJUPYIOUIUX (PYHKIUHN THIPABIUKH CTAHKA:
1. oTKperuieHHE / 3aKpEIUICHHUE TPaBEPCHI
2. TepexIIIoueHHe Iepead BPaIleHUS IIIaHIai0bI
3.  TOpMO3 IUTAHIIAHOBI

4. BBIKIIOUCHHE / BKIIOYEHUE My(ThI 171 3-if ympasisiemoit ocu C

JleBblii 0,10K 3JIEKTPOMATrHMTHBIX pacnpeeauTesieid, KOHTPOJIMPYOIIMX (PYHKUMH F'HAPABIMKH CTAHKA:
5. MHAEKCHPOBaHHE TOYHOTIO MOJIOKEHUS TPaBEPCH

6. ocBoOoxIeHHe / (3a)KaTHE) AeP>KABKH Pe3lia MIIN BPAIIAOIIET0Cs HHCTPYMEHTA B IIOI3YHE



Yka3zanuga no TEXHHYCCKOMY OﬁC.]'ly)KP[BaHI/llO CTaHKa:
1. TlomnepxuBaiiTe TpeOyeMblil ypOBEHb Macia

2. KouTtponupyiTe NpaBUIbHOCTE pabOThl I'HAPABIMYECKOTO arperara — JapjieHHe B Hacoce, 3aCOpPEHUe
MAacJISTHOTO (HUIBTPa (OYHCTHTE)

Kontponupyiite npaBuibHOCTh pabOTHI OTAENBHBIX (YHKIMHA THAPABINKA
KoHTponupyiiTe repMeTHIHOCT OTAEIBHBIX COSTMHEHNH, COCTOSTHUE TPYOOK M PYKaBOB

HonnepxuBaiite TpeObyemoe TaBIeHUE Macia B TpyOOIPOBOAE THIPOCUCTEMBI

AN AN S

PerynspHo KOHTpoIUpyHTE aBJIeHHE a30Ta B AKKYMYJISITOPE

YrpapieHue OTATbHBIME (QYHKITHSAMH THAPABINKH BKIIOUYSHO B aBTOMATHIECKUH MK 00paOOTKH B IPOTPaMMHOM
yNpaBIEeHUH CTaHKa, a TaKKe OCYIIECTBISIETCS MPH IMOMOIIM KHOMOK Ha MaHeNnsX ymnpasieHus. [1o Heo6XoauMocTH
(GYHKUMSIME  THAPABIMKM MOXKHO — YNPABISATH MEXaHWYECKMM Ha)KaTHEM Ha MTHUQTH COOTBETCTBYIOIINX
3JIEKTPOMAarHUTHBIX PacIpeleIUTeICH.

O6CJ'Iy)KPIBaIOH.[PIﬁ NEpCOHAl CTaHKa OOJDKEH MCIIOJIb30BaTh BCC 3alllUTHBIC HpPICHOCO6J'I€HI/IH U MNpCANHNCaHHBbIC
cpeacraa I/IHI[I/IBI/II[Y&HLHOfI 3alIuThI. HpI/I 06paHleHI/II/I C MacCjIoM JJid I‘I/II[p&BHI/I‘ICCKOﬁ CUCTEMBI CJIICAYECT
HCII0JIB30BAaTh 3alllUTHBIC OYKH U 3alllUTHBIC pa6otme NEPYATKU JJIA 3alIMTHI NAJIBIEB U PYK OT KOHTAKTa ¢ MacCiioM
JJIsA FHZ[paBHH‘IeCKOﬁ CUCTCMBI.

HNPEAYIIPEXJIEHUE:

HpI/I TIPOBCIICHUN O6CIIy)KI/IBaHI/I$I TUAPABINYECCKOIO arperara O6CIIy)KI/IBaIOIlII/II71 TICPCOHAI TOJKEH YUYUTHIBATH, YTO
IIOCJIC BBIKJIFOYCHUS arperara TOT OIPEACICHHOE BPEM OCTACTCA IO AaBJICHUEM.



3.15 NnaHwanb6a ¢ py4yHbIM 32XKUMOM 3aroToBOK

[Inanmaii6a ¢ pyYHBIM 32)KUMOM MO3BOJISIET 3aXKaTHe IUIMHAPUYIECKUX HIN
TpaHEHbIX 3arOTOBOK. 3arOTOBKY MOXKHO 3a)KMMaTb M3HYTPU MM CHapyXH
IPU TIOMOIIM YETHIPEX PYYHBIX 32XHMHBIX THCKOB RSVS 160 (3a)XnMHBIX
KYyJIauKOB, PeryiupyeMbix BpyuHyio) — pucynok 1030/6201 E1. Pasmepst
JUIL MaKCUMaJbHOTO M MUHHMMAJIbHOIO 3a)XKaTHs 3aroTOBOK 3a BHEIIHUI U
BHYTPEHHUH JMaMeTphl yKa3aHbl Ha pucyHke T11.

Tucku ycTaHaBIUBAIOTCA Ha IUIaHIIAKOe NpH IOMOLIM YEThIpEX Hap
HapaienbHeIX T-00pa3sHbIX Ma30B. J{Is 3aTSHXKKH 3aKUMHBIX BHHTOB IpPHU
KpeIuleHn: TUCKOB B T-o0pa3HoM mase ucnonesyercs kitod. Ilpu 3akatun
3arOTOBKH OOCITy>KHBAIOIIEMy HEpPCOHANY CIeayeT 3a(UKCHpOBaTh THCKU
HOIEPEYHbIM KJIMHOM 4, KOTOPBIN YIHpaeTcsi B CTEHKU CPEIHEro masa.

A HPEAYIPEXJIEHUE:

Jas obecneyeHusi Ge3omacHoCcTH padoT 3ampelniaercss BbIHUMATh MNonepeyHblil kJaAuH. OH olecneuyuBaert,
YTO0BI THCKH He BhIeXAJIU U3 IVIAHIIANOBI B CJIy4ae 0OTBOPAYNBAHHUS 323KUMHBIX raek 6 3a’KHMHBIX THCKOB!

Ilpu ycraHOBKE 3aXMMHBIX THUCKOB Ha JpPYrol 3aKMMHOM JuameTp mocie
OTBOpPAYMBaHUs 32)KUMHBIX TraeK 6 U YaCTUYHOTO BBIIBI)KEHUSI MIONEPEUHOIO KIMHA
4 nepemecTHuTe KyJIadOK U CHOBA BCTaBbTE MomnepeyHblid KiauH. [locne atoro onsth
3aKpenuTe 3a)XKMMHBIE THCKM IpHU oMol raek. llocie ycTaHOBKM 3a)KMMHBIX
THUCKOB Ha HYXHBIA THAMETP 32)KMHTE 3arOTOBKY. 3)KUMHOE YCHIIHE BBI3bIBACTCS
BUHTOM 3, Ha ueThlpexrpaHHuk koroporo 0,9x0,9 mroiima (24x24 wMMm)
HACaXXUBACTCS KIIOY C XPamoBHKOM 3/4", KOTOpBIA IOCTaBISETCS BMECTE CO
CTaHKOM KaK OJIHAa U3 CTAHJAPTHBIX MPUHAICKHOCTEH.

JIis 3aXaTus 3aTOTOBKU TAaK)Ke MOXHO HCIIOJb30BATh YETHIPE Maphl MapajliebHBbIX,
He3aBUCHMBIX T-00pa3HbIx ma3oB. Ha xoHmax Bcex T-00pa3HBIX Ma30B 3aBEPHYTEHI
BUHTBHl. BHHTBI MNpensTCTBYIOT BBIABUTAaHUIO 3aXMMHOIO ycrpoictBa u3 T-
oOpasHOro masa; 3ampeniaeTcss YCTPaHATh BHHTHL. Ha BepXHe#H IOBEpXHOCTH
TUTAHIIAHOBI MOCPEAMHE TOJ| KPBIIMIKOH CO3JaHO ILIEHTPOBOYHOE OTBepcTHEe auamerpoM 3,93 mroiima (100H7),
KOTOPOE HCIOJIB3YeTCs Ul IICHTPHPOBAHUS 3aroTOBKU. I yIaneHus CTPYKKH M3 pabouei 30HBI CTaHKA B 30HY
TOPLIEBOTO KOHBEWepa CTPYXKKH CIYKUT BBIMETAIOIIEE KOJBIO C BBIMETAOIIMMU CETMEHTAMH, KOTOpOE
MPUKPETJICHO M0 OKPY>KHOCTH O] ITAHIIAi00H.

Hoctyn B pabodyto 30Hy CTaHKa K IUIaHIIaiibe oOecrieunBaeT OTKPHIBAGMBIN BPYYHYIO 3AIIUTHBIH KOXYX (IBEpPb).
OTKpbITHE 3AIIUTHOTO KOXKyXa (IBepu) OJOKUPOBAHO MPH BpalleHUU IUIAHIIAKOBL. [IpH OTKPHITOM 3alIUTHOM
KOXyXe (BepH) MOYKHO TIOBOPAYMBATh [UIAHIIAH0Y CO CKOPOCTBIO IO OKPY)KHOCTH MeHee 39,3 mroiiMa B MuHYTY (1
m/c). Ilepen cHATHEM / yCTAaHOBKOM 3arOTOBKM HA IUIAHIIAWOE IOMEPEYHBIH CYNHOPT MEPEeMECTHUTCS 3a MpENeIIbl
paboueil 30HBI cTaHKa — IIPOrpaMMHOE yNpaBieHHe cTaHka. [I0 OKOHYAaHMM yCTAHOBKM 3arOTOBKU U €€ 3a)aTHs
HOMNEPEYHBIN CYMIIOPT BEPHETCS B HCXOIHOE MOJIOKEHHE OIeparui 00padoTKH.

IMapaMeTpsl NJIAHIIAKOBI ¢ PYYHBIM 32:KaTHEM 3ar0TOBOK:

MnaHwan6a MeTputieckas OIOUMBI
cucrtema
HOuameTp nnaHwanbbl MM 1600 JoMMOoB 62,9
[unanasoH o6opoToB nnaHwanbel (NNaBHO N3MEHSIEMbIE 1
0BOPOTHI — BE CTyNEHMN) MUWH 2-315 06./MUH 2-315
1-9 cTyneHb MUH-1 2-88 06./MWH 2-88
2-9 CTyneHb MUH-1 10-315 | 06./MuH 10 - 315
?opKOaVIgBAC')\JIJ,JgEHbHOCTb rMaBHOro Np1BOAa NepemMeHHOro (BT 60 ne. 82,5




- MeTpuyeckas o
Py4Hoe 3axaTuMe Ha nnaHwanbe OHOAMBI
cuctema

MepemeLlleHne 3aKMMHbIX TUCKOB (Kynadka, .

P » (Ky MM 72 JonMoB 2,8
perynupyemMoro Bpy4Hyto) Ha OQuvH nas
MoMeHT 3axxaTnsa ansa AOCTUXKEHMS 3aXKMMHOIO YCUnNua Ha Hw 340 dyHTO- 250
OfHM 3aXNMHbI€ TUCKN dyTOoB

oyHTO-

MoMeHT 3axaTnst He MOXeT NpeBbiwaThb Hwm 500 byToB 368

HpOl/BBO).Il/ITeJ'I]) CTaHKA PEKOMEHAYET co0II0IATD YKa3aHHbIC 3HAYECHUS IIPH 32 KATHN 3aroTOBOK!

IapameTpsl cTaHKa, CBSI3aHHBIC C 32)KATUEM 3arOTOBKHU (HAIIPUMEp, BHICOTA 3arOTOBKH U T.I1.), IPUBEICHBI B KHHUTE 2
"TexHUYECKUE XapaKTEePUCTUKHU CTaHKa'".

le/ll-la[[.]'le)KHOCTl/l JUIS TUTAHIIAHOBI ¢ PYYHBIM 3a’KaTHEM 3ar0TOBOK:

IIT. HaNMEHOBAaHUE
Kitou ¢ xpanoBukom 1000/064 05 ms 3axuma | T'omoska 3/4" 5036 TONA 3124
1 HAa IUIaHIIAR0e, ISl PyYHOTO IepeMeIIeHHs Kirou ¢ pemorkoit 3/4" 5051 TONA 3122
IIOIIEPEYHOr0 CYIIIOPTa U II0JI3YHA Pykosrka 3/4" 5057 TONA 3122

NHCTpyKIIMM 10 3aKpelvieHMI0 3aroTOBOK Ha IJIAHIIAi0e ¢ PpPyYHBIM
3a:KaTHEeM

atponsl as 3arotoBok TOSHULIN cootserctBytor TpeGosanusam 6e3omacHoct CSN EN 1550+A1:2009. s
0e30nacHOi SKCILTyaTally IPU PyYHOM 3aKMMe Ha IUIaHIIaiibe couoaiTe ciueayomume NpHHINIIbL:

—  IIpwm 3axatun 3aroTOBKH Ha IUIaHMIaii0e NEHCTBYHTE COTTIACHO PYKOBOACTBY IO SKCIIIyaTalluy.
— 3aroToBKa J0KHA OBITH YCTAaHOBJICHA JJOJDKHBIM 00pa3oM.

— 3axuMHOE yCWIHEe BBIOEpHTE TakuM o00pa3oM, dYTOOBI 3aroTOBKa ObUIA HAJEXKHO 3aXKaTa C Y4eTOM
HCIOJIBb3YeMOro crnocoda o0paboTkH.

A MPEXYIPEK/IEHUE!

IIpu ucnoOIb30BaHMM PYYHBIX 32a;KMMHBIX THCKOB (KYJAa4yKoOB, peryjiupyeMbIX BpPY4YHYI0), KOTOpbIe
BCTaBJsilOTcsl B mapbl T-o0pasHbIX mna3oB B IUlaHIIAli0e, mepex 3a:kaTHeM 3aroTOBKH Bcerjaa
3aduKcupyiiTe KOPNychl OTAEAbHBIX 0JIOKOB, YTO0ObI M30€:KaTh 0ceBOro mnepemenienuss B T-o0pa3HbIX
na3ax, Npy NOMOIIM MONEePeYHOro KJIAMHA, BCTABJIEHHOI0 B NonepevyHblii na3 B niaHmaiioe. [lonepeunblii
KJIMH SIBJISIETCS COCTABHOI 4acTbI0 KYJIAaYKOB, peryJHpyeMbIX BPY4YHYIO.

Ilocie 3a:kaTusi 3aroTOBKH C MOMOLIBI0 PYYHBIX 32:KHMHBIX THCKOB (KYJIA4YKOB, peryJaupyeMbIxX
BPYYHYI0) 0OCJIY:KHBAIOIIEMY MEPCOHANY CjeAyeT NMPOBEPHTH 3a)KaTHe KAKABIX 32KHMHBIX THCKOB.
IIpoBepka BbINOJIHAETCS NPH MNOMOIIM KJIIOYA € XPANOBHKOM, KOTOPbI HacaskuBaeTcsi Ha
YeTBIPEXTPAHHHK TafiKd 32)KMMHBIX THCKOB, — 3a:KaTHe MpoBepsieTcs MOATSKKOi. IIpoBepka 3a:kaTusi
BBITIOJIHSETCS ISl KAXKABIX 32)KMMHBIX THCKOB OTAeJIbHO. 3ampelieHo MPoJ0/IKATh TEXHOJIOTHYeCKHe
onepanyy, He BHINOJIHUB JAHHYIO TPOBepKy!

- le/l 3aMEHE 3a)KHMHBIX THUCKOB M HHBIX MOHTaXXHBIX 3JICMEHTOB ILIaHIIAHOBI IIPOBEPHTEC HX IPaBHUIIBHOC
3aKpPCIUICHUC.




— Y 3arotoBOK, KOTOpBIE BEICTYNAIOT 3a IUIAHIIANOY, CIemyeT NpeABapUTEIbHO MPOBEPHUTH, HE MPEBBIMIAIOT JIN
OHH HaMOONBIIMHA AHaMeTp 00pabOoTKM (CM. mapaMeTpsl CTAHKA) WM HE HPUBEAYT JIM K CTOIKHOBEHHIO C
3aIUTHBIMU KOXKYXaMH CTaHKa.

— He wucnone3yiite apyrue 3aKUMHBIE THUCKH 0€3 TPOBEPKM COBMECTUMOCTH TPOU3BOIUTENEM 3a)KHMHOTO
YCTpOWCTBA.

— Ilpu crnenuanbHOM 3aKaTHHM 3arOTOBKHM MIAWOBI TMOJA MPHUXBATaMH M OMOPHI JOJDKHBI OBITH 3aKperuieHbl Tak,
94TOOBI HE MOTJIO TPOU30MTH HX CAMOITPOM3BOJIBHOE CMEIIEHHE B HE3aBHCUMBIX BCIIOMOTATEIbHBIX T-00pa3HbIX
Mmasax IUIaHIIaiobl.

- HpI/I 3aMCHC ITPUXBATOB U OIIOP IMPOBEPHTEC UX IMPABHUIIBHOC 3aKPCIIJICHUEC (HpI/I IIoOMOIITHU BI/IHTOB) B HC3aBUCHUMBIX
BCIIOMOI'aTCJIbHBIX T-O6paBHBIX Mma3zax ILIaHIIaiobI.

— IIpu ucnonp3oBaHMU HE3aBUCHMBIX BCIIOMOTATENbHBIX T-00pasHBIX Ma30B B MJaHIIAi0e HUKOrAa He
yCTpaHSHTe BUHT, IPEISATCTBYIONINH BEIIBUTAHUIO 32KIMHOTO yCTPOUCTBA U3 T-00pa3HBIX Ma30B.

— Hcnonp3yiiTe Takoil crmoco® 3aKkperuieHus, KOTOPBIH NMPEIOTBPATHT BBLABUTAHHE 3Q)KUMHOI'O YCTPOMCTBA W3
HE3aBUCHMBIX BCTIOMOTaTeNbHBIX T-00pa3HbIX Ma30B.

- Cnenme 3a IpaBWIBHBIM W HAJACKHBIM 3aKPCIIJICHUEM BCEX 3aroTOBOK, 0COOEHHO BBICOKHX, IJIsI KOTOPBIX
MIPOU3BOAUTCIIb PECKOMCHAYCT HUCII0JIb30BAaTh CIICIMAaJIbHOC 3aKMMHOC YCTPOﬁCTBO C paanajibHO
nepeMeacMbIMH KyjI1adyKaMU, KOTOPOC MOKHO 3aKa3aTh K CTAHKY.

—  Ecim o0HapyXeHO TIOBPEXICHUE WU Ype3MEPHBIA M3HOC, 3aMpemeHo padoTaTh C 3aKHMHBIM YCTPOHCTBOM,
[I0Ka COOTBETCTBYIOLIME A€Talld HE OyIyT 3aMEHEHbl HOBBIMU MJIM OTPEMOHTHPOBAHBI.

—  Konrponupyiite 9uCTOTY HMOBEpXHOCTH 3aKMMa IUIAHIIAMOBI M PYydYHBIX 3aKHMHBIX THCKOB. B ciydae mx
JEMOHTaXa UX cIeyeT MOBTOPHO 3aKPEMUTh JOJKHBIM 00pa3oM.

— Iepen kaxkapIM BKJIIOYEHHEM O00OPOTOB M X042 IUIAHIIANOBI TNPOKOHTPOJMpPYiiTe MTPaBHIBLHOE
3aKpenJieHne BceX PYYHBIX 32)KMMHBIX THCKOB, 32’KHMHBIX 3JIeMEHTOB U YCTPOHCTB.

— Iepen xaxabIM BKJIKOYEHHEM 000pPOTOB M X0/a ILIAHIIAKOBI yOequTech, YTO Bbl HE OCTABHJIM HHKAKHX
NpeAMeTOB, HAIpUMep, 3a’KUMHBIX KJII0Yeil, Ha padoyeii NOBEPXHOCTH IUIAHINAKOBI MJIM HA 3ar0TOBKe.

— Ilpu pemMoHTE PYYHBIX 3KUMHBIX THCKOB CJIEIyeT HCIIOIb30BaTh HCKIIOYHTEIFHO OPUTHHANBHBIE 3aracHbIe
yactu ¢pupmbel TOSHULIN.

ITon BoO3aelicTBMEM LEHTPOOEKHOH CHJIBbI JeTallb IPH ONpeldeeHHbIX 00CTOSITeJbCTBAX MOXKET 0KA3aThCsl
HeNMpPOYHO 3aKperuieHHoi. Takue akTOphI BKIIOYAIOT:

—  CJIHIIKOM BbICOKYI0 CKOPOCTH 000POTOB /IJIsi KOHKPETHOr0 IPUMeHEeHUsl

— HeCTaHJAPTHYI0 MAacCy U THII 325KHMHBIX KY/J12a4KOB, 32:KHMHBIX 31eMEHTOB H YCTPOHCTB
— HeNpaBWIbHYI0 YHCTKY KapeTOK 32:KUMHBIX KYyJIa4KOB

—  HeYPABHOBCLIECHHOCThb 3ar0TOBKH

—  BeJIMYHHY CHJI pe3aHus

—  3a)KaTa JIM JeTaJb H3HYTPH WM CHAPYKHU

9TUM (l)aKTOpaM cjaenyer yaejasaTb 0c000e BHUMAHHE. HOCKOJ’[LKy OHH MCHAITCHA IIPH KaKI0M KOHKPETHOM
NPUMEHCHUH, MPOU3ZBOAUTEIb HE MOKET NPEIOCTABUTL TOYHBIC HMHCTPYKIUHUH ]I 001ero IMPpUMEHEHUS.
Takue q)aKTOpr HaXoAATCHA BHE €0 KOHTPOJIsA.

Eciu_njaanmaiita miM_3a:KHMHOE 000pPY/IOBAHME TMOBPEKIEHbl MEXaHHYeCKH TAK, YTO YMEHBIIHJIACh HMX
NMPOYHOCTh, HAIIPUMeEDP, B CJIyYae ABAPHM, 3aNIPelleH0 Pad0oTaTh HA CTAHKE M KPOMe TOr0:

Hepen BX0/I0M Ha nnaﬂmaiflﬁy CJEAYET BBIKJIIIOYUTL BCE IIPUBOABLI CTAHKA U IrJIaBHBIA
BBIKJIIOYATENb (ABTOMAT 3a1MTHI) B pacnpeieIuTeIbHOM djeKTpomKady!




Yka3zanuga no TEXHHYCCKOMY OﬁCJ’ly)KHBaHI/llO CTaHKa:

O6mme TpeboBaHUs 6€30MACHOCTH IPH 3aKPEIUICHUH 3aTOTOBOK ONHCAHEI B paszene "MHCTPYKIUHN 110 3aKPEIUICHUIO
3aroTOBOK Ha IJIaHIIAii0e ¢ pydHBIM 3aKaTueM".

OYHKIIMOHATFHOCTh OCTAHOBKH TPOTPaMMBbl JUIS TUIAHIIAHOBI CIIEAyeT KOHTPOIHPOBATh 4depe3 Kaxkzaple 50 gacoB
9KCIUTyaTaIlli — BHIITOTHAET 0OCITYKUBAIOIINH MEPCOHAN CTaHKA.

I[Ipu paboTe 3aXMMHBIC THCKH, IUIaHmIaii0a 1 Bce T-oOpa3Hble ma3bl JOJDKHBI COAEPXKAThCS B YACTOTE, YTOOBI IPH
3aXaTHH HE yMEHBIIAJIOCh 3)KUMHOE yCIIIHE Ha 3arOTOBKE M3-3a HeUnCTOoT. [lepexn kaxoii pabodeii cMEHOM, mocie
CMEHBI M 0OCOOEHHO Tepesl HepabouuM JHEM CIIEJyeT OUHCTHTh IUIAHIIAH0y U TUCKH OT MBUTH U HEYHCTOT, OCOOCHHO
HAaITpaBIIIOMINE TOBEPXHOCTH.

HOBerHOCTI/I CKOJIB2KCHHSI THCKOB, CMa3aHHBIC CMa304yHOH HaCTOﬁ, JOJDKHBI COACPKATBCA B YUCTOTE,
4TOOBI IpH 3aKaATHUN HEC YMCHBIIAJIOCH 3A)KMMHOC YCHUJIMC HA 3arOTOBKEC M3-3a HCHYUCTOT.

CMmaska 32)KMMHBIX BUHTOB 3 Ha THCKaxX BBIMOJHSCTCS BPYYHYIO [0 MEHBIIEH Mepe 1 pa3 B HEHENIO MPU MOMOLIM
MacieHkr cMazo4HbIM Maciiom VACTRA OIL 3 wiu apyrumM COOTBETCTBYIOLUM MacIOM.

[Ipu TpaHCTIOPTHPOBKE 3aTOTOBKH C UCIIOIH30BAHUEM MOIBEMHOIO MEXaHH3Ma HE CTONTE IO OOBEKTOM, C KOTOPBIM
TIPOBOJUTCS] MAHUITYJISAIIS, WM BOJM3H Hero. Y AepKuBaiiTe 6e30MmacHoe pacCTOSHHE JUTS MPEIOTBPAIICHNS TPABMBI
B Cllydae TAACHHUS M ONPOKUABIBAHHA OOBEKTa MAHHIYJANMX. J{Is 3aIIUTHI TOJOBBI OT PAHEHMS HCIIOIB3YHTE
3alIUTHYIO Pab0UyIO KacKy.

B pesxume mpou3BoacTBA Nepea BXOKIeHHEM B pa0ouyio 30HY CTaHKA CJIeAyeT BHIKJIIYUTH
BCe IPUBO/JbI CTAHKA!

IIpu 1OATOBPEMEHHOM HCIOJIB30BAHUU TO3UIMOHUPOBAHUS IIaHIIAOs — 3-i ympasnsemoil ocu C (Hampumep,
JUTITENBHEBIE (PPe3epOBOYHEIC ONEpaliy ¢ YyTyHOM) MOXKET HAKOITHTHCS CTPYKKa MEXK/Iy CTAaHHHON M IIaHIIAH00H,
U TakuM 00pa30oM BO3HHKHYTh BO3MOXKHOCTH 3aTEKaHHs OXJIAXIAIOMmeH >KUIKOCTH B IPOCTPAHCTBO ONUPAHHS
rraHmaiosr. [loaToMy MBI pekoMeHyeM moBopoT ocu C MUHHMabHO Ha 180° st ycTpaHeHHs cTpyKKH. MOXKHO
TaroKe MPEepBaTh OIEPAIHIO, TIEPEHTH B PEKUM TOKApHOH 00pabOTKH U MPOBEPHYTH IUIAHIIAHOy BXomocTyro. YacToe
yCTpaHeHHE CTPY>KKM OKa3bIBA€T BIMSHUE HA TOYHOCTH MO3ULIMOHUPOBAHUS TUIAHILIAHOBIL.




JAuarpamma orpaHu4YeHusi MAKCUMAJIbHOM MacChl 3ar0TOBKM B 3aBHCHMMOCTH
0T 000POTOB IJIAHIIANOBI
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Ipu 06opoTax mIaHmaiObl Macca 3aroTOBKHU HE JIOJDKHA IIPEBBIIIATh 3HAUCHNS, IPUBECHHbIC HAa OTPaHUIUTEIbHOI
quarpaMme. JlparpaMMa IpEMEHSIeTCs JUTS BPAIAIONIIXCS 3aT0TOBOK, 3aKPEIUICHHBIX AKCIIEHTPUYHO 10 1,96 miofima
(50 MM) wumm AES COOTBETCTBYIOMIEH HEYypaBHOBEIIGHHOW, HeBpamatomeiics peramu. Ilpum  Oombmei
OKCHEHTPUYHOCTH CIEAYeT emie OOJbIle yMEHBIINTh COOTBETCTBYIOIIMM 00pa3oM OOOpOTHI, NPHBEICHHBIE Ha
auarpaMme. OJTO OTpaHHYCHHE YCTAHABIMBACTCS IIPEXKAE BCErO C TOYKH 3PEHUS OE30IAaCHOTO 3aKpeIIIeHHS
3arOTOBKH.



Teopernyeckue MOIIHOCTh M KPYTALIMI MOMEHT Ha IUIaHIIAKOe B
3aBHCMMOCTH OT 000pPOTOB

Teopernueckre MOIIHOCTb M KPYTAMMHA MoMeHT paccMmarpuBatorcss npu 100% KIIJ npuBoma miaHmaiObl.
dakTHyeckas MOIIHOCTh M KPyTAIMHI MOMeHT 3aBUcAT oT KII/l mpuBojia, KOTOPBIA H3MEHSETCS B 3aBUCUMOCTH OT
000POTOB, HCIOIBE3YEMOT0 Macila i TEMIIEPaTyPhl OKPY>KAIOIIEH CPeIBI.

KpacHas nuHHs HOKa3bIBaeT TEOPETHUYECKYIO 3aBHCUMOCTb MOIIHOCTH OT OOOPOTOB IIaHIIAiObl. UepHas THHUS
MOKA3bIBaCT TEOPETHUECKUII KPY TSN MOMEHT Ha IUIaHIIaiide B 3aBHCHMOCTH OT 000pOTOB ILTAHIIANOBL.

IIpusox nepemennoro toka FANUC 60 kBt (82,5 s1.c.)

[Noxaas MomtHOCTS IpHBOAA A 1-if cTynenu coctasiser 27-88 00./muH, ms 2-i crynenu 108315 06./mun. [lo 27
00./MHH HCIOJB3yHTE MCKIIOYUTEIBHO 1-F0 CTYICHb, TJI€ MOIIHOCTH JBHTATeNs yBeauuuBaercs mo 82,5 m.c. (60
kBT) npu moctostaHOM Mk = 15 549 dhynmo-gpymos (21 110 Hm).

XapakTepuCcTHKA INIAHIIAIOLI — 1-91 CTyNeHb Nepefadyu
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XapakTepucTHKA IUVIAHIIAKOBI — 2-51 CTYNIEHb Nepeaavun
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1030/6201E1

3A’KUMHBIE TUCKHU (3A’)KUMHOH
KYJAUOK, PEI'YJIUPYEMbBIN
BPYUYHY1O)

3akpemnsieHue 3a’)KMMHBIX THCKOB Ha IUIaHmAai0e. 3aka3uMk MOKeT 3aKa3aTh
AOMOJIHUTEIbHbIE 32)KMMHbIe THCKH, 4 MMEHHO NMOKYNHbIe 3a:KMMHbIe THCKH RSVS 160

¢upmbr KASTR.
Ho3uuus HaumenoBanmue IIT. Pa3mep-nopma

1 Hanpagnsitoiast 3a)KMMHOTO KyJladka
2 3a)KUMHOHN KyJIadyoK
3 3a)KUMHOW BUHT TpaneluenaaabHbIN JIEBbIH
4 [ToniepeunsIif KITWH (IPYKUHA)
5 BuHT 11151 KperieHnst 3a)KUMHBIX THCKOB K TUIaHIIan0e
6 laiika uis QuKkcanuu BUHTA
7 [Tnanmaiiba

A HPEAYHNPEXIEHUE:

das oGecnieyenusi 0e30macHOCTH padoT 3ampeniaercsi BbHIHMMATh NonepedyHblii KauH 4. OH
o0ecrieyuBaeT, 4YTOOBLI peryjupyemMblii KyJda4oK He BblexajJ U3 IUIAaHIAN#OBI B ciydae
OTBOPAYUBAHMS 32:KUMHBIX TaekK 6 peryJmpyeMbIX KyJauKoB!

T 10622
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T11

MJIAHITAUBA C PYYHBIM 3AKUMOM
IIPU ITIOMOLINA 3A’KUMHBIX TUCKOB

PasmepHblil 3¢KkM3 IIAHIIAKOBI ¢ PYYHBIM 32:KHMOM IPH NOMOINM 4YeThbIpeX THCKOB
(3a’KMMHBIX KYJA4YKOB, peryJHpyeMbIX BPY4YHYI0). 31eCh yKa3aHbl WM pa3Mepbl I1Jd
MAaKCHMMAJbHOT0 H MHHMMAJILHOIO 32:KaTHs 00padaTbIBaeMbIX JeTajiedl 3a BHCIIHUI U
BHYTPEHHUI 1HaMeTpbl.

IMo3unms Ha3zBanue IIT. Pa3mep-Hopma

6001 [Tnanmaiiba ¢ py4HbIM 32)KUMOM JACTaJleH
BunT, npegorpaiaronui
BBIIBUTaHHUE 32)KUMHOT'O

6038 8 16 |MI12x20 CSN 021143.55
ycTpotictBa u3 T-o0pa3Horo
Ima3a
YAat0K, peryjmpye KASTR RSVS 160
BPYYHYIO)

A MPEYIIPEKIEHUE:

IIpu ucnosb3oBanum T-o0pa3sHbIX Ma30B B MJaHIIali0e HUKOrAAQ He ycTpaHsiiTe BUHTHI 6038,
NPensATCTBYI0IHE BLIIBUTAHMIO 32KUMHOT0 ycTpoiicTBa n3 T-00pa3HbIX ma30B.

T 10899
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T9A

KAHEMATHYECKASI CXEMA IIPUBOJA
MJIAHIIAUBBI (ITABHBIN LHITIWUH/EJIb)
U 3-U YIIPABJSEMOHN OCHU C

Mo3unus HaumenoBanue LIT. Pa3mep-Hopma

1101 I1IkuB r1aBHOTO MPUBOJIA (AIEKTPOIBUTATEISI)

1107 IIIxuB KOpOOKHU mepenay

1151 MHoropyubeBoil KIMHOBOH KOI\il‘IJ‘I 15J/2-3150LP BARUMTECH

peMeHb - " |PND 2103980/a
=5 wr.

2013 Benen Mmydo

2024 Caremmut

2028 3ybuaToe Koyeco

2031 Bxonnoii Ban

2037 Koneco cuemnenus

4114 3y0Ouatslii BeHel|

4141 [lectepHs

6001 [Inanmaiita ¢ pyYHbIM 38)KHMOM IPH MOMOIIY 32KUMHBIX THCKOB
115 04 JKectkoe 3ybuaroe kKoyeco
11505 [ToxBmwKHOE 3yOUaTOE KOJIECO
11533 UepBsiuHOE KOJIECO
115 64 UepBsuHBIA BaJl

S1 Ochb 1aHMaiow! (TJIABHBIN TIITHHICITH)
Ce 3-a ynpasusiemas och C (ABIKEHHE 3arOTOBKH)
CW Hamnpasnenune nBIKeHUS IO 9acOBOH cTpenke (+)
CCW Hamnpasnenue nBWKEHUS TPOTHB YACOBOM CTPENKH (+)

S 6350



3.16 CaepneHue, paccBepniMBaHue, Hape3aHue pe3bObl,
¢ pesepoBaHue u wnucgpoBaHne

I/IHCprKHI/II/I M0 TCXHUYIECCKOMY 06c.11y>1mBaHmo CTaHKa:

Ceepna, 3€HKEpHI, Pa3BEepTKH, METYUKH, (Qpe3bl W Jpyrue HHCTPYMEHTHI XpaHSATCA B JUCKOBOM MarasuHe
WHCTPYMEHTOB. Bpamatomuecs WHCTpyMEHTbI UMeEOT 3axuMHON KoHyc ISO 50. Bpamaroniyecss WHCTPYMEHTHI
3KUMAIOTCS. C HaKJIaIKOM NpsSMO B IOA3yHE B LUKJIE AaBTOMAaTHUECKOW CMEHBI PE3LOBBIX NEPXKABOK MWIH
BpALIAOIUXCSl HWHCTPYMEHTOB. [lpm o00paboTke HakIaJKa 3allMIIaeT HIKHIOK TOBEPXHOCTh IIOJI3YHA OT
3arps3HeHs. He momyckaercss 3a)kMMaTh BpAIAIOMIMACS HMHCTPYMEHT B TMoi3yHe Oe3 Hakimaaku. Ha xonyc
BPAIAONIET0CS MHCTPYMEHTa TPUKPEIUIEH CMEHHBIH 3aKUMHON HakoHewHUK 1077/901 D1 ¢ yminoTHUTENBHBIM
KOJIBIIOM, TIPH ITOMOIIY KOTOPOTO BPAIIAIOLIMICS HHCTPYMEHT 3aKpeIuisieTcs B noi3yHe. Onepanuu ¢pe3epoBaHus U
nuOBaHHUS OTPAHUYCHBI HCIIONB30BaHMEM moaxoxsmield TexHonoruu. lllnmdoBaHme pemaet BO3MOXKHBIM
nuMOBaTbHBIA IIMUHICTL (€CIM OH 3aKa3aH), KOTOPBI NpeJaHa3HadyeH Ui JIOTOJHUTEIBHOTO NUTU(POBAHUS
IJIOCKUX MOBEPXHOCTEN TOPLOM Kpyra U HuiM(pOBaHUs BHEIIHUX U BHYTPEHHUX MTOBEPXHOCTEH BpaLCHUSI.

Mepbl NPEeaI0CTOPOKHOCTH IIPU OII€PpaALlUAX IIJJII/I(l)OBaHl/IH (xacarorcs IUTH(OBATIBHBIX MIMUHEIEH)

[ImudoBanbHble KPYTH 3aKPEIUIIOTCS HAa HMITM(OBATBHOM LIMHHAENIE / CHUMAIOTCS C HMUIN(OBATEHOTO IMIMHHICIS
BPYUYHYIO0 BHE 30HBI Mara3uHa WHCTPYMEHTOB M CTaHKa. [IpM CHATHM NUIM(OBATIBHBIX KPYTOB C OCH INIHHAEINS
ClIelyeT UCIIOIb30BaTh CTATUBAIOLINE YCTPOICTBA. 3alpelieHO CTy4aTh 10 MIIH(OBaTbHOMY KPYTY.

TpeGoBanus GesomacHoCTH TpH paboTe co HUTMQOBATBHBIM IIMHMHIENEM coiepxkarcs B Hopmax CSN EN
23125 :2010 — mpaBuIa 10 TeXHUKE GE30IMACHOCTH B OTHOLICHHU MeTaII006pabareiBaronux ctankoB — i B CSN EN
13218+A1 — mpaBwia 1O TeXHWKEe OE30MACHOCTH B OTHOIIEHHM NUTUQOBANBHBIX mmuHAenel. Cremyer
03HAKOMUTECS C YKa3aHHBIMA HOPMaMH U COOJIOAATh HX.

[TpuBoanM HamboJIee BaKHBIC 3aMEUaHUS 110 TEXHUKE 0€30IacCHOCTH NpH padoTe co NUIH(OBAITBEHBIM IITHHICTICM:
—  3ampelieHo UCMOob30BaTh NITH(OBATBEHBIN INHHIETL 0€3 KOXKyXa.

- Tlocie 3aKpPCIIJICHU A HIIII/I(I)OBaJ'H)HOI‘O HMIAHACTA B IIOJI3YHC Ka)l(lIBIﬁ IHJIPI(i)OBaJ'[BHBIfI MMAHACIb CICOAYCT
UCIIBITATh.

— HpI/I HCTIBITAHUAX B OIMACHOM 30HE IlIJ'II/I(bOBaJII)HOI‘O IIMUHACIIA HE JOJIKHO OBITH IIIOIICﬁ.

— Ilo okOHYaHUU UCTIBITAHUSA HIHI/I(I)OBaJILHLIfI Kpyr CJICAYCT BBIIIPABUTH HpI/ICHOCO6J'IeHI/IeM JJIA TIpaBKH.

HPEAYHPEXIEHUE:

Hcnonp30BaHKe MPUBOJA BPAILAOIIMNXCS HHCTPYMEHTOB (BCIIOMOTaTENbHOIO LIMUHCIS) HE MPEIyCMaTPHBACT €ro
TOCTOSIHHYIO paGoTy MpH CaMbIX BBICOKHX 000poTax 3000 06./muH (Mun"). JUIs HenmpepeIBHON paGoTHI IPHBOIA
BPAIAIONMXCA MHCTPYMEHTOB PEKOMEHIYeM HCIIOIb30BaTh 000poThl 10 1500 06./mMun (vMun). IIpu cambix
BBICOKHX 000pOTaX PEKOMEHIYeM HCIONB30BaTh IPHBOJ BPAINAIONINXCS WHCTPYMEHTOB He Oojee OIHOrO dJaca.
IMocrme 3Toro cilemyer nepelTH Ha APYyTroi pabodmii pexkuM (HarpuMmep, ToKapHas 00paboTKa) o MEHBIICH Mepe Ha
Y2 yaca.

IIpu yepHOBOH 00TOUKE M 3aTOPMOKEHHOM IJIaHIIA0e B HEKOTOPBIX CIIydasX MOKET MPOU3OWUTH MPEBBIIMICHUE
MOMCHTa TOPMOXXCHUSI W YaCTHYHOE CMEIICHHE IUIaHIIaiiObl. B 3ToM cilydae, mepei YMCTOBBIMHU OIEPALHSIMH C
BBICOKUMU TPeOOBaHUSMH K TOYHOCTH JAETalld JOCTaTOYHO OyJeT MiaHmaily pacTOpMO3UTh M 3aT€M CHOBA
3aTopMo3uTh. CBS3b MO MONOKCHUIO 3-U ympasnsiemMold ocu C TOBEpPHET IUIAHIIAWOY B TOYHOE ITOJIOKEHHE, CM.
kHura 6 "JlonosHeHue K IporpaMMHUpPOBaHUIO".



TeopeTuquRne MOIIHOCTD H prTﬂ].l.lP[ﬁ MOMECHT Ha IIIMHHAECTC NMPUBOAA BPAIIANIIUXCH
HHCTPYMECHTOB B 3AaBUCUMOCTH OT OﬁOpOTOB

Teopernueckye MOIIHOCTb M KpYyTAIIMH MOMeHT paccmarpuBarorcs npu 100% KIIJl npuBoga Bpalmaromuxcs
HMHCTpYMEHTOB. DakTHueckass MOIIHOCTh U KPYTAIIMH MoMeHT 3aBucsiT oT KIIJl mpuBoaa, KOTOpBIA U3MEHSAETCS B
3aBHCHMOCTH OT 000OPOTOB 1 TEMIIEPaTyPhl OKPY KAIOIICH CPeIBI.

KpaCHaa JIMHUA TIOKa3bIBACT TCOPETUYCCKYIO0 3aBUCUMOCTb MOIIHOCTU OT 060p0TOB MIAHEACTIA  IIPUBOJA
Bpallaromuxcsi HHCTPYMCEHTOB. ‘-IepHaﬂ JIMHHUA I10Ka3bIBAC€T TeOpeTI/I‘{eCKI/Iﬁ prTﬂIJ.[I/Iﬁ MOMCHT Ha HIIKUHIACIIC
MPpUBOJA BpAIAOIIUXCA MTHCTPYMEHTOB B 3aBUCUMOCTH OT O60pOTOB IOITHHOCIIA.

IIpusoa nepemennoro toka FANUC 22 kBt (30,2 a.c.)

IMonnass momrHOCTh coctaBisgeT 750-3000 06./muH. s mommuoctn mpuBoma 0,5-22 kBt (0,7-30,2 in.c.)
UCTIONB3YIOTCS 000poTHI 25—750 06./MHH TIpH OoCTOSTHHOM KpyTsimieM MmomeHTe MK = 280 Hwm (206 dyHTO-(pyTOB).

XapakTepHCTHKA INNMHUHAEISI TPABOIA BPALIAIOIIUXCH HHCTPYMEHTOB
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T9B

KUHEMATHUYECKASI CXEMA MTPUBOJIA
BPAIAIOIIMXCSI MTHCTPYMEHTOB
(BCIIOMOT ATEJILHBIN HIMAHJIED)

KunemaTnyeckasi cxemMa mnpeaHa3sHAdYeHa [JIsi MAKCMMAJIBHBIX 000POTOB IIIHMH/IEJIS
NPHUBO/Ia BPAIIAIOIIUXCA HHCTPYMeHTOB Nz = 3000 00./MuH

Ho3uuus HaumenoBanue IT. Pa3mep-nopma
410 06 IIInuHens NpUBOJA BPAAOLIUXCS HHCTPYMEHTOB
428 41 Bemymuii mkuB 3youatsiii — 40 3yObeB
428 43 Benomerii mikuB 3y6uatsiii — 80 3yopeB  Tunm TB80-8M-85 UZIMEX PRAHA
42846  |3yGuatsiit pemens | KOMIUIEKT |1 440.SMGT-30 GATES
o 2 mr.
S2 Och mmUHAETS TPUBOIA BPAIIAIOIINXCS HHCTPYMEHTOB (BCIIOMOTaTEILHBII
IIMAHJEIN) Ha TION3yHe

CW Hamnpasnenune nBMKeHUS IO 9acOBOH cTpenke (+)

CCW Hamnpasnenue nBWKEHUS TPOTHB YACOBOM CTPEINKH (+)

SL 529




3.17 BknovyeHne n ncnosib3oBaHue yaaneHHou ANarHoCTUKU

Yka3aHus M0 TEXHUYECKOMY 00C/TYKUBAHUIO CTAHKA:

BxuitoueHue u MCmosib30BaHUE yZ[aJ'IeHHOfI JIMATHOCTHKHA OMHUCAHO B KHUTE 7 "I[I/Ial"HOCTI/IKa". HaCTpOﬁKa CUCTEMBI
yrpaBJICHUA CNC 115 UCITOIB30BaHUS yIIaHeHHOfI JAUArHOCTHUKHU OCYIICCTBIIICTCA IMMOCICAOBATCIIBHO!

Ipumep nacrpoiiku CNC FANUC 0i-TD nns ynajieHHO# THATHOCTHKH
- Mpy  yAAJEHHOW JMAarHOCTUKE CBs3b Mexay cucremoi ynpasiaeHuss CNC wu  gumarHoctmyeckum [IK
OCYIIECTBIIAICTCS UCPE3 UHTCPHECT

- nepe/| UCTOIb30BaHHEeM (PYHKLUH YAAICHHOW TUATHOCTHKH CJIEAyeT MOJKII0YUTh cucteMy ympasieHus CNC
K MHTEpHETY (JTydIlle BCEro Yepe3 Ballly JIOKAJTbHYI0 KOMITBIOTEPHYIO CETh)

- BBINIOJIHUTH HacTpolky IP-anpeca cucremsr ynpasnenuss CNC, macku ceru, [P-anpeca mapuipyruzaropa, mno
KOTOPBIM OYJIET OCYIIECTBISITHCS CBSI3b

- obecreunTs NepeHanpaBieHue U MPOXOAUMOCTb MaKeTOB ¢ cucteMbl yrpasienuss CNC Ha noptax 8193, 8194
yepes Bai cepsep Ha cepsep B pupme TOSHULIN u obpaTtHO

- coobumte npousBonutento cranka (pupme TOSHULIN) IP-agpec Bamero cepBepa, ¢ KOTOpOro Oyaer
OCYIIECTBISTHCS CBSI3b

[l:? MMPUMEYAHHUE:

Honxmouenne cuctembl ympasineHnuss CNC K JIOKanbHOH KOMIIBIOTEPHOW ceTH, HacTpoiiky IP-ampecoB u
IIPOXOANMOCTD TTAKETOB Yepe3 cepBep AOIDKEH 00EeCIeUnTh COTPYAHHUK BAIIEro MOApa3AeieHus MH(OPMAIIMOHHBIX
texronoruii. @upma TOSHULIN He BBINOJIHAET TAKOT0 MOAKJIHYEHUST HIU HACTPOHKH.

SYSTEM - — (6x) - ETHER BOARD - COMON

IP ADRESS = 172.16.8.77 (IP-anpec CNC FANUC, nactpoiite Bam paxtuueckuii aapec CNC)
SUBNET MASK = 255.255.0.0 (mactpoiire Bamry (p)akTHIECKYIO MaCKy)

ROUTER IP ADDRESS = 172.16.0.99 (Hactpoiite Bai GpakTHYSCKHI apec MapIipyTH3aTopa)

ACTUAL POSITION N@@@@@

ABSOLUTE
F @ @ @mcu/nl
IX @ . @ @ @ @ DRN F 8.8 PARTS .cuum ]

IZ @ @@@@ RUN TIME BH @M CYCLE TIME 6H 8M A5
L ]

COMMOH: Setting[BOARD]
BASIC
HMAC ADDRESS EBEBEQBFDCF'?
IP ADDRESS 172. 16. B. 77
SUBHET HMASK ESS. 255.8.8
HODAL ROUTER IP ADDRESS [172.16.8.99
GBE G625 G18 F H
G97 B22 GA69.15
G98 G638 G5O
G69 G98 G46.1
G99 667 GoB.2
G?78 G54 G13. 1S5ACT a
Gd8 G6d G38. 1T 1r 2
A>~

0s  exL ex
MDI ook | |e8:42:66 |

< BSOLU RELATI| ALL HANDLE] HONITO| OHMMON FOCASZ2| FTP REMOTE| <OPRT | +
E VE R TRANS DIAG
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SYSTEM - — (6x) - ETHER BOARD - FOCAS2

PORT NUMBER (TCP) = 8193 (mmopT a1 cBS3U, HACTPOSHHOE 3HAUCHUE HE U3MEHSIITE)
PORT NUMBER (UDP) = 0 (1opt s cBsi3¥, HACTPOGHHOE 3HaYCHHE HE N3MEHSNTE)
TIME INTERVAL = 90 (HacTpoeHHOE 3HAaUCHUE HE H3MEHSITE)
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SYSTEM - — (6x) - ETHER BOARD - REMOTE DIAG
MTB ID = TOSHULIN (nHa3BaHHE IPOU3BOJUTENS CTAHKA, HACTPOCHHOE 3HAUCHUE HE N3MEHSITE)

MACHINE ID = 1647 (3aBojickoit HOMep CTaHKa, HACTPOCHHOE 3HAUEHHE He U3MEHSITE)

———

OSHULIHN

M T

HOST NAME (IP ADDRESS) = rd.toshulin.cz (nomena cepBepa ypanenHoii amarHoctukn TOSHULIN,
akTyanbHbIi [P-agpec aToro cepsepa 217.197.144.226, HacTpoCHHOE 3HAUCHHUE HE U3MEHSITE)

PORT NUMBER = 8194 (mopt 11t CBsI31, HACTPOCHHOE 3HAYCHUE HE U3MEHSIITE)
INQUIRY NAME = TOSHULIN - SERVICE (HacTpoeHHOE 3HaYCHHE HE U3MEHSIITE)

172.16. 8. 99

[ 8194

e

T e



SYSTEM - — (6x) - ETHER BOARD - REMOTE DIAG - PAGE DOWN

INQUIRY2 u 3 mycTble, X MOXHO 3allOJHUTH APYTHMH JaHHBIMH, HallpuMep, JAHHBIMH IS MOJKIIOYEHHS K
YAaJCHHOW JIMarHOCTUKE B Balllel KOMITAHWH WK B MpecTaBuTenbcTBe kommannun FANUC.

e M e e

Iocne HacTpoiiku 3THX AaHHBIX coobmuTe nmpomsBoautemo cranka (TOSHULIN) Bam Baemnunii IP-agpec (3toT
aznpec ormyaercst ot [P-agpeca CNC), ¢ kotoporo OyayT noctynats Ha noptsl 8193 a 8194 3anpockl Ha yqaneHHyI0
JIMaTHOCTHKY.

Buenrnuit IP-agpec nomken ObITh (PUKCHPOBAHHBIM, T.€. HEH3MEHHBIM.

B TOSHULIN pa3zperieHa mpoXoAUMOCTh 3THX 3alPOCOB depe3 OpaHIMaydp, M IMaKeThl NMepeHANpaBIIIOTCS Ha
cepBep yIaleHHON TUarHOCTHKH.

Ecnu BBI HEe coobmuTe Bai BHeIHUE [P-agpec winu He obecnieunte npoxoauMocTts aketoB ¢ CNC Ha rd.toshulin.cz
1 00paTHO, yIaJeHHAas AMArHOCTHKA He OyaeT yHKIIMOHUPOBATS.

B ciydae y Bac mosiBsiTCsl Kakue-nmnoo Bonpock! 1o nonkitrodeHno CNC K JTOKalbHOH KOMITBIOTEPHOH CETH HIIH 110
HacTpoiike [P-azapecoB M MPOXOAMMOCTH TAaKEeTOB Ha cepBepe, oOpaTUTech, IMOXKalyiicTa, MPsSMO B OTAET
nHpopmanronHbix TexHonorui komnannu TOSHULIN a.s..

IIposepka nacrpoiiku IP-agpecos

IIpaBunbpHOCTH HacTpoiiku [P-aapecor (Hampumep: IP-agpec CNC FANUC, IP-anpec cepsepa TOSHULIN, mo6oit
IP-agpec KoMIbIOTEpa B JIOKAIBHOI ceTH) U QyHKIHOHAIBHOCTD MOJKIIOUYCHHS K ceTH LAN MOXHO MPOBEPHUTH NPH
TTOMOIIIN:

SYSTEM - — (6x) - ETHER BOARD - — - PING - nomectuts kypcop Ha nosurmto HOST NAME u 3agats IP-
aapec - PING EXEC



IMopsinok mpoBeneHus: yIaJdeHHOH TUATHOCTUKH

1.

Cesoxutech 10 TeneoHy ¢ oTaenom texauueckoro oocmyxuBanuss TOSHULIN. Ilepenaiite Bamn 3ampoc
HA YJAJIICHHYIO IMATHOCTUKY W OIHMIIUTE HEHCIPABHOCTh. B 3aBHCHMOCTH OT THIIA HEHCIPABHOCTH OTICI
TEXHUYECKOro oOcmyxuBanusi npumer pemerne, kto B TOSHULIN Oymer mnpoBOAWTH YHAICHHYIO
JIMarHOCTHKY .

HampasbsTe 3anpoc Ha yialeHHYIO AUATHOCTUKY

SYSTEM - — (7x) - REMOTE DIAG - (OPRT) - INQUIRY Y1 - DIAG OPEN

Vnanennas guarHoctuka Beerga HaunHaercsi c CNC FANUC.

Eciu cBs3b ¢ BEIOpaHHBIM cepBepoM yaanenHoi auarnoctuku (INQUIRY'1) B nopsizike, nmosiBUTCs
OPENING:

1 weer | [@8:48:11




3anpoc Ha yJaleHHYI0 TUarHoCTHKy Obut otnpasiieH, 1 CNC oxwunaer ero npuastas B TOSHULIN.
Paboty Ha CTaHKE MOXHO MPOJOJIKHTb.

ITocne nmpunstus 3anpoca B TOSHULIN pucynok Ha 3kpane CNC U3MeHUTCs], U yIpaBJIeHUE KIaBUaTypol
MDI 1 BUpPTYaJIbHBIMU KHOIIKAMH MIEPEKITFOUUTCS Ha quarHoctudeckuit kommbiotep B TOSHULIN (Ha
CNC nepecranyT ¢hyHKIIMOHHPOBaTh). KiaBnaTypa mosp3oBarteis (ABAPHUITHBIN OCTAHOB, kHONKH
BeIOOpa pexxumoB, START LIUKJIA, STOP LIUKJIA, RESET u 1.11.) ocTaercss pyHKIIMOHATBHOH.

J&= CNC Screen Display Function - Diagnosis receipt number::202
Fie View Option Help

O i A O

Jst 1By CTOPOHHEH KOMMYHHUKAIMN MEX/IY 00CITYKHBAIOIINM [IEPCOHATIOM CTaHKa M CEPBUCHBIM TEXHUKOM
B TOSHULIN HeoOxoanmMa TeneoHHas CBS3b.

3aBepuieHre yAaNeHHON AMArHOCTUKU ocymectsisercs auarHoctudeckum [IK B TOSHULIN  wmmn
eikimtoueHneM CNC. [lo OKOHYaHWM yHaJIeHHOW IMAarHOCTHKH HEBO3MOXKHO YCTaHOBHUTH HOBOE
coequaenrie ¢ CNC 3 TOSHULIN 6e3 oTmpaBieHHss HOBOTO 3alpoca Ha YAAJCHHYIO JHAarHOCTUKY OT
CNC.
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