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BBenenue

KypcoBas pabGota 3axirodaercs B pa3pabOTKE aBTOMAaTHYECKOW CHUCTEMBbI
MEXaHOOOPaOOTKH W CIIYXHUT IEJIbI0 O0y4HUTh CTyACHTOB HampaBieHus 15.03.05
METO/IaM M MPHUHIMIIAM MOCTPOEHUSI aBTOMATUYECKUX MPOU3BOJICTB C 3JIEMEHTAMHU
ruOkoi aBromMaru3zauu. PaboTa BeIMOIHIETCS HA YPOBHE TEXHUUECKOTO MPOEKTA.

JlaHHO€ METOAMYECKOe MOCOOME MOXKET OBITh UCIIOJIB30BAHO MIPH BBIMIOJIHE-
Huu BKP

KypcoBas paborta comepkutr rpaduuecKkyld 4YacTb M  pacyeTHo-
MOSICHUTENBHYIO 3alucKy 00bemMoM 15-20 ctpanwuil.

I'padpuueckasi yacTh BKIKOYACT:

e KoMIOHOBKY 000py/I0BaHMSI KOMILUIEKCA C YKa3aHUEM HEOOXOAUMBIX
pa3MepoB U 30H OOCITY>KUBaHUS,

e (xema 3arpy3Ku U BBITPY3KU U3/ACIUNA U3 TEXHOJIOTUYECKOTO 00OBEKTa
(TpaekTopust ABMAKEHUS CXBaTa MPOMBIIIEHHOTO poOoTa *),

e BpemeHHyo HUKIOrpaMMy padOThl TEXHOJIOTUYECKOTO 00BEKTA

e KoHCTpyKIMM 3axBaTa CPEACTB 3arpy3Kd M aBTOMATHU3UPOBAHHOTO
MpUCHOCOONeHMs sl (PUKCAllMU U 3a)KMMa M3Jenusi Ha paboyeil mo-
3UIIMHM TEXHOJIOTHYECKOTO 000py0BaHUsS *,

e KoHCTpyKIMS HAaKOMUTENS MEXKOINEPAMOHHOTO 3aj/elia, MPUCIoco0-
JICHUSA-CITy THUKA ™.

e (Cxema CHUCTEMBI YIPaBIECHUS KAa4eCTBOM™,

PacueTHO-NOSICHUTEILHAA 32ANMCKA BKJIKOYAET CJeAY0NIUe Pa3aeibl:

1. Bsexaenwue, rae maeTcs KpaTKUM aHAJIN3 COCTOSIHUSI COBPEMEHHOTO TPO-
U3BOJICTBA C YKa3aHUE AKTYaJIbHOCTH, MPAKTUYECKOW IEHHOCTH aBTOMaTH3allUu
MIPOU3BOJICTB M 0OOCHOBAHKME HEOOXOIUMOCTH BBITIOJTHEHUS KypCOBOW PabOTHI.

2. TloaroToBUTENBHBIN A3TAl, TJIe HEOOXOAUMO MPOBECTU BCECTOPOHHUIMA

aHaJIM3 3aIaHuA, KOHCTPYKTOPCKO-TCXHOJIOTHICCKUX I1apaMETPOB JC-



TaJM WM HOMEHKIIATYphl MOAOOHBIX JeTale W JaTh 00OCHOBaHWE
NPEANPOCKTHBIX pelieHui (rpesioxenuii). Beidbop Gopmbel opranu-
3alliy TIPOU3BOJICTBA U 0ObEKTAa aBTOMATH3AIUH.
3. TexHonormdeckas 4acTh, IJie pa3padaTbIBACTCs TEXHOJIOTHUECKUN MPO-
[IECC aBTOMATHU3MPOBAHHOTO MPOU3BOJICTBA C HEOOXOJUMBIMU TEXHOJOTHUYECKHUMHU
pacueTamu.
4. BpIOOp OCHOBHOTO M BCIIOMOTAaTEIHLHOTO TEXHOJIOTHYECKOTO 000pyH0-
BaHUS, BXOJISIIETO B COCTAB aBTOMATHYECKOTO KOMIUIeKca. (B IUIIIOMHOM TIpOeKTe:
BBIOODP TPAHCIIOPTHO-3arPy30YHBIX CUCTEM, CUCTEM MHCTPYMEHTAJIbHOTO olecreye-
HUS, CUCTEM aBTOMATHYECKOTO KOHTPOJIS, MEKONEPAIIMOHHBIC HAKOMUTENN 3ajelia
JeTajei, CHCTEM YOOPKHU CTPYKKH H T.II.)
5. IlpenBapurenbHOE TEXHUKO-DPKOHOMHUYECKOE™ OOOCHOBAaHUE MPOEKTH-
pPOBaHUS aBTOMATH3UPOBAHHOTO TEXHOJIOTHIECKOTO 00BEKTA.
6. KoHcTpykTopckas yacTh, B KOTOPOM pa3pabaTbIBalOTCA:
® TUIAHWPOBKA aBTOMATHU3MPOBAHHOTO KOMILIECKCA,
® cucreMa 3arpy3kd U BBITPY3KH TEXHOJOTUYECKUX OOBEKTOB (C
MPOYHOCTHBIMH pacyeTamu),
® TpaHCHOpTHAas cucrteMa™*,
® aBTOMATHU3MPOBAHHBIC CKIIAJCKHE KOMITJIEKCHI,*
® CHCTEMbI OPUEHTAIINH, ABTOMATU3UPOBAHHBIX MPUCIIOCOOIECHUHN IS
dbukcanuy u 3aKMMa JeTaiei Ha padoyuX MO3UIUAX TEXHOJIOTHYE-
CKOTo 000pyI0BaHus, yOOPKU CTPYKKH,*
® CHCTEeMa MHCTPYMEHTAJILHOTO 00eCTIeueHHs ™,
® BCIIOMOTATENIbHbBIE PUCTIOCOOICHUS (TTPH HEOOXOTUMOCTH )™,
® CcHcTeMa KOHTPOJIA KauecTBa (C TOUHOCTHBIMH pacueTamMu)®,
® MEXKOIEpalMOHHbIe HAKOTTUTEN! 3aeI0B™,
e cuctema ynpanieHus (61ok-cxema) ['TIC u nuarnoctuxu *
(. AnropuTt™m pabOThl TEXHOJOTUYECKOTO 00BEKTA U ITUKIIOTpaMMa ero pado-

THI.



8. Pacuer BpeMEHHBIX XapaKTEPUCTUK MPOEKTUPYEMOU TMOKON MpPOU3BOJ-
CTBEHHOU CUCTEMBI

9 Pacuer pa3MepHBIX IIETIeH MPU YCTAHOBKE JeTalieil Ha pabodeil mo3uIun
TEXHOJIOTUYECKOro 000py10BaHUs ™

10. Pa3paboTka ympaBisioliei MporpaMMbl Uil aBTOMaTH3MPOBAHHOM CTa-
HOYHOM CHCTEMBI™*

11. ITocTpoeHue MUKIOrpaMMbI PabOTHI KOMILIEKCA

12.YTOouHEHUE TEXHUKO-DKOHOMHYECKUX TOKa3aTeliel MPOCKTUPYEMON CH-
CTeMBbI™*

13. BoiBOIBI.

14. Crnucok IUTepaTyphl.

15. IIpunoxenue.

BapuaHT KypcoBoii paOOThI IO MPOEKTUPOBAHUIO ABTOMATUYECKOI CTaHOU-
HOM cucTeMbl (POPMUPYETCSA B COOTBETCTBUU € MIH(PPOM 3a1aHUSI, COCTOSIIETO U3
Tpex uudp.

IlepBasi uu¢pa mmdpa 3axaer rogoByrO MPOrpaMMy BBIITYCKa.

Bropas undgpa mudpa 3aganus onpenenseTr BUI KOMIUIEKCHOW AETalIH,
rpynny nojyiexaiieid 00padoTke Ha MPOEKTUPYEMOM YUaCTKE.

ITo Tperneit nngpe muppa onpeaeasroTcs pa3Mepbl KOMIUIEKCHON JETaH.
BapwuanTsl 3aganuii npuBeaeHsl B Tadumne 1 u Ha puc. 1-101I1.

Jlnst ctyaeHToB 3a04HOM (DOpMBI 00YUEHUSI HOMED 3a/1aHMsI ONIPEAEIISIEeTCS
mrdpoM —ToclieTHue TPU MUPPbI HOMEpa 3a4eTHON KHIKKU Hampumep, mudpy
crynenta 34194 cootBeTcTBYeT BapuaHT 3ananus 194.

BapuanT KypcoBoit pabOThI IpeACTaBICHbI B IPUIOKCHUH.

IMpumeuanue: Paszdenvt c nomemxou * 8 00vem Kypcogol pabomul He 8X005Mm

1. AHAJIU3 UCXOAHBIX JAHHBIX.

311eCh pacCMaTPUBAKOTCS CIICAYIOIIHE BOIPOCHI:

¢ Ha3zHA4YCHHC ACTAJIM B Y3JIC, MAIlIMHEC, YCJIOBHUS €€ OKCILIyaTalluu,



e TpeOOBaHMS K U3TOTOBIICHUIO JETAIIH;

® aHAIM3WpyeTCs MaTepuaq JeTald U ero cBoicTtBa ((u3HKO-
XUMUYECKHE, TEXHOJIOTHUECKUE);

® ONpenesloTcs TPeOOBAHMS K OTAEIBHBIM MOBEPXHOCTSIM JETAJIH,

® aHanM3UpyeTcs 0a30BBIN TEXHOJOTUYECKUHN MPOIECC C IENBI0 BO3MOXK-
HOCTH TPOM3BOJCTBA B YCJIOBHUSIX aBTOMAaTHU3UPOBAHHOIO IMPOU3BO/I-
CTBa.

Ha ocHOBe mpoBeACHHOTO aHaIM3a HEOOXOAUMO CPOPMYIUPOBATH OCHOBHEIE

3a1a4, KOTOPLIC HGO6XOI[I/IMO PCUINTh IIpHU pa3pa60TKe TII I JOCTHKCHUA 3a-

JTAHHBIX CBOMCTB JCTaH.

2. TeXHOJIOTHYHOCTh KOHCTPYKIIMH U3/Ae Uil

TexXHOIOrMYHOCTh KOHCTPYKIIMH — 3TO COBOKYITHOCTH CBOMCTB KOHCTPYK-
1Y U3JIETUS, ONPEACISIIONINX €€ MPUCTIOCOOISIEMOCTD K JOCTUKEHUIO ONITHMAJIb-
HBIX 32TPaT NPH NPOU3BOACTBE, IKCIIYaTALlMU U PEMOHTE I 3aJaHHBIX I1OKa-
3aresiel KauecTBa, 00beMa BBIITYCKA U YCIOBHU BBITOIHEHUS paboThl. TexHOI0rny-
HOCTbh KOHCTPYKILIMH JI€TATN aHAIM3UPYETCS C YUETOM YCIOBUH €€ MPOU3BOJICTBA,
paccMmaTpuBasi 0COOEHHOCTH KOHCTPYKIIMU U TpeOOBaHMsI KaueCTBa KaK TEXHOJOTU-
YECKHUE 3a7a4l U3rOTOBUTEIIS.

TexXHOJOrMYHOCTh KOHCTPYKIUH U3/I€JIMI B YCIOBUSIX aBTOMaTU3HUPOBAaHHO-
r'o IPOU3BO/ICTBA, 0OECIIEUMBAETCS CIEAYIOLUIMM 00pa3oM:

® CHIDKEHHEM HOMEHKJIATYphl U3TOTOBISIEMBIX U3ENIUN IyTeM YHUDU-
KallMK1 U CTaHJapTU3aLUN;

® pPa3BUTHEM KOHCTPYKTUBHOTO MOJ00US U YHU(DUKAIIMU TOBEPXHOCTEH
Y KOMIUJIEKTOB MTOBEPXHOCTEH C 1I€JIbI0 TUITU3AIMH TEXHOJIOTHUYECKUX
IIPOLIECCOB;

® [pOopabOTKON KOHCTPYKTUBHBIX (POPM JeTaneit Jj1s o0ecreyeHus He-

00X0JIMMOM TOYHOCTH, YCTOMUYUBOCTHU U KECTKOCTH MPU YCTAHOBKE



oy pabpuKaToB B Mpoliecce MeXaHUIeCKo 00paboTKu, COOPKH,
TPAHCIIOPTUPOBAHUU, KOHTPOJIE KauyecTBa | T.I1.;

e I[ICJICHANPABICHHBIM KOHCTPYKTUBHBIM O()OPMJICHUEM €IUHBIX TEX-
HOJIOTHYECKHUX 0a3, MO3BOJISIOMNUX U3TOTOBUTH JICTATN TIPH MUHH-
MaJIbHOM YHCIIe onepalui

® KOHCTPYMPOBAHHEM JETaJCH C yUeTOM MCTOJb30BAHUS MIPU X U3TO-
TOBJICHUY MUHUMAJILHOW HOMEHKJIATYPhI CTAHAAPTHOT'O HHCTPYMEH-
Ta, yHU(DUITUPOBAHHON TEXHOJIOTHYECKOW OCHACTKHU, YHU(DUIIUPOBAH-
HBIX TPAHCTIOPTHBIX, CKIAACKUX M IPYTUX CPEICTB U 00eCIICUeHUS
YCJIOBUM COOMPAEMOCTH 0€3 JOTOTHUTENBHBIX MPUTOHOK IO MECTY;

® KOHCTPYMPOBAHHEM COOPOYHBIX €IMHHUI] C YYETOM BO3MOKHOCTH aB-
TOMATU3UPOBAHHOM COOPKHU.

KoHcTpykiuu getanei JOJIKHBI ObITh TAKUMH, YTOOBI ObLIIa BOBMOYKHA
yHUDUKAIUS TEXHOJIOTUYECKUX MPOIECCOB U TUIOB TEXHOJIOTHYECKOTO 000py10-
BaHUS B LIEJIIX HUCIOJIB30BaHUS TPYNIIOBOTO METO/Aa UX U3TOTOBJICHUS.

e Jletanb AOMKHA UMETh MO BO3MOXXHOCTHU MPOCTYIO (hOpMY, UTO MO3BO-
JSIeT BBIMOJHATH O0OpPaOOTKY HECJOKHBIMH WHCTPYMEHTAMU TPU MHUHUMATHHOM
yucie padoumx XO/A0B, a 3ar0TOBKAa — MUHUMAJIBHBIN MPUITYCK Ha 00pabOTKy M CTa-
OWJIbHBIE pa3MEPHI.

e [loBepxHOCTH, WHCHOIB3yEMbIE [JIi TPAHCIIOPTUPOBAHUS 3arOTOBKH,
JIOJKHBI 00€CIIeYnBaTh €€ YCTOMUMBOE MOJOXKEHUE TPU NIepeMelieHun 0e3 moTepu
OPUEHTUPOBKHU, TEXHOJIOTHUECKUE 0a3bl TOKHBI OBITh TAKUMH, YTOOBI 0OecTIeunBa-
JIOCh HaJIeKHOE Oa3UpOBAHHUE.

e KoHCTpyKIUS JeTanu JOJDKHA OBITh TOCTATOYHO JKECTKOM ISl o0ecreye-
HUS 33JaHHOW TOYHOCTH OOpPaOOTKH MPHU ONTHUMAIBHBIX PEKUMAaX Pe3aHus U MO3BO-
JSTH 00pabOTKy C MUHUMAILHBIM YHCJIOM ITOBOPOTOB 3arOTOBKU B TIPOIIECCE €€ BHI-
MTOJTHEHUS.

e MexoceBble PacCTOSSHUSA OTBEPCTHUM, JIEKAIIUMX B OJHOM IUIOCKOCTH,
JIOJDKHBI TIO3BOJISITE 00pa0OTKYy MHCTPYMEHTAaMHU, 3aKPEIJICHHBIMU B OJTHOM IIITHH-

JeIbHOM TOJIOBKE.



e B kauecTBe TEXHOJIOTHMYECKUX 0a3 mpu 00pabOTKE KOPIyCHBIX IeTaeH
4aCTO MCIOIB3YIOT IMJIOCKOCTH U JIBa 0a30BBIX OTBEPCTHSI.

o [Ipu pa3paboTKe TEXHOJOTUYECKOTO IMpoIllecca CIeAyeT U30eratb CMEHBI
0as.

]_IJ'IH OOCHKHU TCXHOJOTHYHOCTH KOHCTPYKIOHUH ACTAJIHU UCIIOJIB3YCM

IIoxka3aTrcjin MacCChbl ACTAJIH, K03(1)(1)I/IHI/ICHT8, HC —IIOJIb30BAaHUA MAaTCpHUaAlad

(Kun), Tounoctu o6pabotku (K.y), mepoxopatoctu (Ky), kKoTOphIEe Oonmpe-

JEJISAI0TCS CIeAYIOUUM 00pa3oM:

KI/IM:MH/M3
rae M, = pV,- Macca 3aroTOBKH,
p - INIOTHOCTBH MaTepuaia,
V, - 00bEM 3arOTOBKH,
M , - Macca JeTainu
Kwa=1-1/A¢p,

rae A¢p — CpeIHUN KBAJIUTET TOYHOCTH 00pabOTKH AeTaau IO BCEM IO-
BEPXHOCTAM

Ku=1-1/b¢p,
rae b, — cpegHee 4MCIIOBOE 3HAYEHME ITapaMeTpa MepoXOBaTOCTH BCEX

MOBEPXHOCTEHU AETAlU

3. ®opMbl OPraHu3anMu MPOU3BO/ICTBA

OTHecenne MexaHo0OpadaTHIBAIOIIETO MTPOU3BOCTBA K TOMY UM HHOMY TH-
My MPOU3BOJICTBA 3aBUCUT OT KOHCTPYKTUBHBIX U TEXHOJOTUUYECKUX OCOOEHHOCTEH
BBITTYCKAeMbIX U3JCIIUH, PETYISIPHOCTH, CTAOMIIEHOCTH M TOJI0BOT'O 00'beMa BBIITYC-
ka Tur mpou3BOACTBA OKA3bIBACT BIUSHUE HA OPTraHU3AIUIO MPOU3BOJICTBEHHOTO
nporiecca, CTPYKTYpy IMPOU3BOJICTBA, BEIOOP 000pYA0BaHUS, TPAHCIIOPTHBIX CUCTEM
U CUCTEM KOHTPOJIs. Tum mpou3BoICTBA MPEABAPUTEIILHO OMPELISIOT HAa HAYallb-
HOU CTaJluy MMPOCKTUPOBAHMSI ITyTEM aHaJIN3a MIPOTrpaMMBbl POU3BOICTBA C TIOCTIE-

AYIOIIUM YTOYHCHHEM Ha I[aJ'IBHef/'IH_II/IX CTaausaX MPOCKTUPOBAHUA IO MEPE TCXHO-



JIOTUYECKOM popaboTKH npoekTa (paboThl) U BBISIBICHUS TPU3HAKOB CEPUMHOCTHU
MIPOU3BOJICTBA JAeTaliel. [l mpenBapuTenbHOTO ONPEEIICHHS TUIIa POEKTUPYEMO-
ro NPOM3BOJCTBA HA OTJEIBHBIX YYaCTKaX B 3aBUCUMOCTHU OT TOJJOBOTO 00beMa BbI-

ITyCKa 1 MaCChbl O6pa6aTLIBa€MI>IX I[CT&JIGI‘;I MOJKHO HCIIOJIB30BaTh JaHHBIC Tabi. 3.

Tabnuma 3

Tun npousBoactBa | Yuciio oOpadbaTbIBa€MbIX JE€TAIEH OJHOIO TUIIOpa3Mepa B roj,

IIT.

Tsoxenbix (Maccort | Cpennux (Maccort | Jlerkux (maccoi 0

csbinie 100 kr) 10 - 100 kr) 10 kr)
EnnnnaHOE Ho 5 Ho 10 1o 100
MenkocepuitHoe 5-100 10 — 200 100 — 500
CpennecepuifHOE 100 — 300 200 - 500 500 - 5000
Kpymnocepuiinoe | 300 — 1000 500 - 5000 5000 - 50000
MaccoBoe Cs. 1000 Cs 5000 Cs. 50000

Bosee ToyHO THUIT TPOU3BOACTBA MOKHO OTPEEIUTH, OMIPEACIIUB KOdPPuIiu-
eHT 3aKperuieHus onepanuid. [log koagduiimeHToM 3aKperyieHus onepanuii MoHu-
MaeTCsl OTHOIIIEHUE YHCIIa BCEX TeXHOJorndeckux omneparuii (O), BRITTOJHEHHBIX
WM TIOJICKAIMX BBIMOJHEHUIO B TEUEHUE ONPE/IETICHHOTO BPEMEHH, K YUCITy pa-
oounx mect (P)

K;, =O/P

3HaueHUS KO3 HUIMEHTa 3aKPEIUICHUs oreparuii ISl Pa3InyHbIX THUIIOB

mpou3BoAcTBa ciaenyromue: Ks.o.=1 — maccoBoe npoussoacrso; 1<K3.0.<10 —
kpynHocepuiinoe; 10<K3.0.<20 — cpennecepuitnoe; 20<K3.0.<40 — menkocepuii-

Hoe; K3.0.> 40 — equnnyHoe.

4. O6opynoBaHue pa3HbIX THIIOB

ABTOMATH3UPOBAHHOI'O IIPOU3BOJICTBA

B yc10BUSX KPYNHOCEPHITHOTO M MacCOBOT0 ITPOM3BOICTBA OCHOBHBIM
000pyIOBaHUEM JJISI MEXaHUYECKON 00paOOTKY SIBISIOTCS A6momamuyecKue au-

Huu (AJ]) WK COCTOSIIIME U3 HUX CUCTEMBI.




B ycnoBusix KpynHOCEpUIHOTO U MacCOBOI'O MPOU3BOCTBA OT JBYX U 00-
Jiee pa3IMYHbIX 3apaHee U3BECTHBIX, AaHAJOTUYHBIX IO KOHCTPYKIIUU U TEXHOJIOTUU
00pabOTKH 1 OIM3KUX 110 pa3MepaM AeTajeil HCTIONb3YIOTCS nepeHanadcusaemole
AJL

B cpenne- m KpynmHOcepHiiHOM IPOW3BOJICTBAX UCIIONB3YIOTCA cUDKUE
asmomamuyeckue aunuu (I'AJI), Tak Kak TPeaBABISIIOTCS crieruduaeckue Tpedo-
BaHUS K METaIopexyliemMy oobopynoBanuto. O0brunbie AJl B cpeHecepuitHom
MIPOU3BOJICTBE HEPEHTAOCTHHBI BCIICICTBUE MAJIOTO KOA((UIIMEHTA 3arpy3KH, a UC-
MOJIb30BAHUE OJHOIIIHUH/IEIBHBIX MHOTOLIENIEBBIX CTAHKOB ¢ UIIY HEBBIrOIHO, Tak
KaK JJI U3TOTOBJICHHsI OOJIBIINX MAPTH JIeTaneil TpedyeTcst 3HaUMTEeIbHOE KO-
YECTBO ATOT0 JoporocTosiiiero obopyaoanus. [loatomy ucnonb3yror I'AJI Ha 6aze
CTAHKOB CO CMEHHbIMU winunoeabhvimu Kopooxamu (CIIK), nuMmeroiiye BbICOKYIO
npou3BouTeNbHOCTh. B 060pynoBanuu co CIIK 3arotoBka octaercst HEOABU K-
HOI BO BpeMsl BCEro nukia oOpabOTKH, a MHCTPYMEHT, ycTaHoBJIeHHbIN B CIIIK,
IIOJIAETCS B MOCIEA0BATEIIBHOCTH, COOTBETCTBYIOIIEH XO1y TEXHOJIOTMYECKOTO IPO-
necca oopadbotku. Ynciio HauMeHOBaHUM JieTanei, n3roraBiuBaeMbix Ha 'AJI co
CIIIK, 3aBUCHT OT IPOTrpaMMBbI UX BBIMTYCKa U TPYJAOEMKOCTH 00paOOTKH U MOXKET
nocturath B cpeneM 10-12 naumenoBanmit. ' TIC

B cpeanecepuiiHOM pOM3BOACTBE € TOJ0BOU MporpamMmoit Beimycka 5000-
30000 T 06pabOTKy SKOHOMUYECKH 11€71eCO00Pa3HO BBIMOIHATH HA A2pezamHom
ooopyooeanuu co CIIIK, yTo yBeIUUNBAET NPOU3BOAUTEIBLHOCTh Tpyia B 5 —10 pa3
10 CpaBHEHHIO ¢ 00paboTkoi Ha cTtankax ¢ UITY. B psae ciydaeB nmst 6ombIneit
rudkoct o6opynoBanusi CLIK u3roraBnmmuBaroT ¢ pa3aBUKHBIMH IIITUH]ICITISIMU.

B exMHUYHOM 1 MeJIKOCEPHITHOM NIPOU3BOJICTBE PUMEHSETCS JIOKAIbHASA
asemomamuzayun. HeoOXoIMMbIM 3JIEMEHTOM Tepexo/ia OT JIOKATbHONH aBTOMATH-
3aIuu K 2uokum npouszeoocmeennvim cucmemam (I'T1C) sBnsroTcs podomusupo-
eannvie mexunonozuueckue komnaexcol (PTK). Opranuzannonno PTK moryt
(GyHKIIMOHUPOBATH OTACIBHO, KAK CAMOCTOATEIbHBIN BU 000pYAOBAHHUS, HJIA MO-
I'yT ObITb 0ObEIMHEHBI B POOOTH3MPOBaHHbIE TexHoJMornueckue nuuuu (PTJI) u po-

0oTu3upoBaHHbIe TexHOJorndeckue yaactku (OTY).



OcHoBo¥1 npu pa3paboOTKe Mpolecca U3roTOBJICHUS IeTalel U BEIOOpe TeX-
HOJIOTUYECKOTO 000PYI0BaHHUS SIBISIETCS MH(OPMALIKs O TEOMETPUIECKON CTPYKTY-
pe uzaenus.

['eomeTpuueckas uHGOpMAIUS O AETaTU MOXKET ObITh MPEACTABICHA B BUJIC
TpeX UEPAPXUUECKUX YPOBHEU.

IlepBblii ypoBeHb - MapaMeTPUYeCKHUIi, HA KOTOPOM (OpMHUPYETCs HEOO-
XOJIMMBIN U 1IOCTaTOYHBIA HAOOP MapaMeTpOB, XapaKTEPU3YIOIIUNA TUIT AETAIN WU

ee yacTei. Jrta I/IH(bOpMaHI/IH mpcaonpcaciACT JOBOJIBHO KECTKO HOMCHKIIATYPY

CTaHKOB.
Bropoii ypoBeHb — pa3MepHBbIil — ONPEIEAeT KOJIMIYECTBEHHBIE OTHOIIIE-
HUSL MEX]y ITapaMeTpaMu, uTo elle 00jiee TOUHO XapaKTepU3yeT TUIl ASTaIU WU

IMOBCPXHOCTHU U OI'PaHUINBACT BAPHUAHTHI ITPOICCCOB M3TOTOBJICHUS I[&HHOIZ JACTalIN.

Tperuit ypoBeHb — TOYHOCTHOM, HA KOTOPOM YUYUTBHIBAIOT 3HAYECHUS U CO-
OTHOUIEHUS MEXAy JOIyCKAMH Ha pa3Mephl AeTalU. 311€Ch YK€ BO MHOI'OM OIIpeie-
JISI€TCS HE TOJIbKO MPUHIMITMATIbHAS KUHEMaTHYecKas cxema (popMooOpa3oBaHus

JAcTalli, HO M THUII CTaHKAa, 4 TAK0KC CI'O TOYHOCTD.

B cooTBeTCcTBHMU C BBHIIIE pacCMOTPCHHBIM BBI6I/IpaeTCH TCXHOJIOTHYCCKOC

o0opy10BaHUE.

5. PexoMenganum no pa3padoTke TeXHOJIOTHYECKOr0 MpoLecca u3ro-

TOBJICHHS JeTaJjiell B YCI0BUAX AaBTOMATU3HUPOBAHHOI'O IIPOU3BOACTBA

TexHosoru4eckuii mpoiecc pazpadbaTbiBa€TCs HA OCHOBE UMEIOIIETOCS TH-
noBoro uinu rpynmnosoro TII. [Ipu orcyrcTtBum tunosoro win rpynmnosoro TII n3-
TOTOBJICHUS U3JI€JINSI, OTHOCAIIIETOCS K OINpe/ieJIeHHON KilacCU(UKAIMOHHOMN TPyTI-
nie, TII moimkeH pa3pabaThiBaThCs HA OCHOBE UCTIOJIb30BAHUS paHEe MPUHSATHIX MPO-
I'PECCUBHBIX PELIEHUN, COIEPKAIIUXCS B IEMCTBYIOIINX eIMHUYHBIX TII n3rotos-

JICHUA aHAJIOTHYHBIX I/I3IICJ'IHﬁ.
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B HoBoMm TII BeIIEISIFOTCS OnIepamyu, KOTOPbIE JOHKHBI BBITTOJHATHCS Ha
aBTOMATHYECKOM 000pya0BaHuH, JIJIs STHX OmepaIfii onpeaesieTcss KOJMIeCTBO
OCHOBHOTO U BCTIOMOTATEJILHOTO TEXHOJIOTUYECKOTO 000PYI0BAHNS, BEIOMPACTCS
CTPYKTypa M cXeMa aBTOMaTHYECKOTO KOMITJICKCA, a TaK JKe JTaeTCs TEXHUIECKOE
000CHOBaHUE TpeIJIaraéMoOl aBTOMAaTHYECKON TIPON3BOICTBEHHOW CHCTEMBI.

Ipumeuanue. B pavxax Kypcosoii pabomul npeoniazaemcs paccmampu-
8aMb B03MOICHOCMb UCNOIb308AHUSL OJI51 NPOU3BOOCNEA OemaJiell 2UOKYVIO NPpou3-
800CMEEHHYI0 cucmemy 6 sude pobomuszuposannozo komniexca (PTK)

[Ipu npoeKkTHpOBaHUN TEXHOJIOTUUECKHUX MPOIIECCOB ISl aBTOMATHYECKUX
IIPOU3BOJICTB HEOOXOAUMO 00CCIICUHTh:

. JTOCTIKCHHUE PABHOM WJIM KPAaTHON TIPOU3BOIUTEILHOCTH HA OTACITBHBIX
BUJIaX 00OpYAOBAHUS /IS MTOTYUYEHUS OOJBIIECH CHHXPOHU3AIUU PabOThI U 3arpy3KH
MIPOCKTUPYEMOTO KOMITJIEKCA;

. aBTOMATHU3AIMIO HE TOJBKO MEPEX0A0B 00paOOTKH, HO M BCEX BCIIOMO-
raTelibHbIX MEePEX0/I0B;

. JUTUTEIIbHOE COXpaHEHHUE 3aJJaHHON TOYHOCTH;

. BBICOKYIO HAJIe)KHOCTh U O€3aBapUUHOCTH PaOOTHI 32 CUET TIIATEILHON
POPabOTKH BCEX BOIPOCOB KOHTPOJIS,

. OJIOKHUPOBKH, CUTHAIM3AIINH, PE3EPBUPOBAHUS U OTBOIA CTPYIKKH;

. yA00CTBO TPaHCIIOPTUPOBAHUS U Oa3upoBaHusi 0OpabaThIBaEMOM J1eTa-
J.

XKenaTenbHO yMEHBIIICHUE KOJIMYECTBA CTAHKOB B aBTOMATHU3UPOBAHHOM
KOMITJIEKCE 32 CUET MOBBIIICHUS CTETICHH KOHIICHTPAIUHA TEXHOJIOTHUECKUX MEePEX0-
JIOB ¥l IPUMEHECHHSI MHOTOMHCTPYMEHTAILHOTO 000pY0BaHMUS.

[Tepen HauaaOM MPOEKTUPOBAHUS TEXHOJIOTUYECKOTO MPOIIeCCa BHUMATEIb-
HO aHAJIM3UPYIOT KOHCTPYKITNIO KOMIUIEKCHOM JIETaIN M TEXHUYCCKUE YCIOBHS €€
W3TOTOBJICHHSI HA TIPEAMET BO3MOXKHOTO YIIYUIICHUS TeXHOJIornaHOCTH. Ocoboe
BHHUMAaHHE CJIEJyeT 0OpaTUTh Ha BEIOOP YCTAHOBOYHBIX 0a3, HCIOIL30BATh MPUHITUTI
WX ITOCTOSTHCTBA U COBMEIIICHUS M3MEPUTENBHBIX M TEXHOJIOTHYECKUX 0a3. DTo

HGO6XOI{I/IMO AJI1 YMCHBIICHUA PA3JIMYHBIX MOJI0KEHU I ACTAJIN B IIPOLECCE €€ IIPO-
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u3BoJicTBa. Kaxk/ioe n3MeHeHue nojioKeHui pazpadbarbiBaeMoi JeTald BbI3bIBAET
HEO0OXOAMMOCTb MMPUMEHSATHh KaHTOBATEIb, ABTOOEPATOP U JIP., YTO YCIOKHSIET
YCTPOMCTBO aBTOMAaTU3MPOBAHHOIO yYacTKa WIH JIMHUM. [Ipu ennHOM TEXHOIOT M-
4yecKoi 0a3ze ynpoiaercs Takke TPaHCIOPTUPOBKA 00padaThIBAEMOM 3arOTOBKH OT
OJIHOM MO3ULMU K APYroi. AHAIU3UPYsI KOHCTPYKIHIO IE€TAIH, CIETyET OOPATUTD
BHHMaHUE Ha BO3MOXXHOCTh MHOTOMHCTPYMEHTAIBHON 00pa0OTKH 1 MPUMEHEHHUS
BBICOKOIIPOU3BOAUTEIBHOTO MHOTOJIE3BUMHOTO MHCTPYMEHTA, Ha JIETKOCTh y1alie-
HUSl CTPYKKH M OTBOJIa CMa304HO-OXJIaXIA0IIEN KUJIKOCTH.

C yueToM MpHUBEACHHBIX TPEOOBAHUM OCYIECTBIISIETCS TPOSKTUPOBAHHE
aBTOMATU3UPOBAHHOIO IPYIIIOBOIO TEXHOJIOTMYECKOTO IpoLiecca 1l KOMIIJIEKCHOM

JACTalIH.

6. TunoBbIe cxeMbl KOMIIOHOBKH pOﬁOTHBHpOBaHHLIX

TexHoJornyeckux moayJaeu u I'TIC

Ha ocHoBe ananm3a ci1y:ke0HOro Ha3HAUYCHHS U KOHCTPYKTUBHBIX MapameT-
POB u3eNHs (IeTaln), HOMEHKIIATYPhl U3IEINi 1 00bemMa MPOU3BOJICTBA OCY-
HIECTBIIAECTCS BEIOOP (DOPMBI OpraHU3aIiy MPOU3BOACTBA, 00bEKTa aBTOMATU3AIIUU
U pa3pabaThIBaeTCs TEXHOJOTMUECKUM MPOIECC aBTOMATU3UPOBAHHOTO MTPOU3BO/I-
CTBa U BbIOMpaeTcs CTPyKTypa rudkoit mpousBoacTBeHHo# cuctemsl (['TIC).

T'uokue npouszsoocmeennwvie cucmemut (I'TIC)

O6beaunss B onpeneneHHbIx couetanusix PTK, I'TIM, oTnensHbIe € TUHUALIBI
TEXHOJIOTUYECKOT0 000pYyI0BaHUSI, aBTOMATU3UPOBAHHBIC CKIIAJICKUE, TPAHCTIOPT-
HBIE U HAKOIMTENbHBIE YCTPOMCTBA, co3Aat0T pazinunbie BapuanTel [ TIC: [AY u
["'AJI. ['uOkue mpon3BOICTBEHHBIC YYACTKH U JIMHUHU, PAOOTAIOT B aBTOMAaTUYECKOM
pexuMe B TeUEHHE 3aJaHHOTO BPEMEHH, 00eCTIeUNBaIOT KOMIUIEKCHYIO 00paboTKy
MCXOJIHOTO MaTepHalla Ui 3aroTOBOK C BO3MOKHOCTBIO aBTOMAaTU3UPOBAHHOM T1e-
PEHAIAIKA HA TPOU3BOACTBO U3JEIUN IUPOKON HOMEHKIIATYPHI.

Cxewmpbl mnanupoBku ['TIC knaccuuimpyroTcs: B 3aBUCUMOCTH OT THIIA aB-

TOMAaTU3UPOBAHHOM TpaHCIIOPTHO-CcKIaackon cuctembl (ATCC) u npyrux B3anmo-
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CBSI3aHHBIX ABTOMATU3UPOBAHHBIX CUCTEM: HHCTPYMEHTAIIBHOIO 00ECTICUEeHHS,
OUYUCTKH (MOWKH) U3JIETTUN U TEXOCHACTKU, KOHTPOJISI TEOMETPUUECKUX U IPYTUX
napaMeTpoB U3JENNM, yaJeHUs OTX0/I0B MPOU3BOICTBRA.

I'TIC cTposT N0 NpUHIMITY CHIELUATU3ANU:

1. TEeXHOJIOTHMYECKOM,
2. TIpEAMETHOM,
3. MMOJAETAIBLHOM.

B ocnoBy ¢yukmmonuposanus ['TIC, mOCTpOSHHBIX M0 TEXHOJIOTHYECKOMY
npunuuny (puc. 1), nonoxxeH npuHIMN "BepHU Ha MecTO". [lo3TOMY IIEHTpaTbHBIM
anemeHTOM [ TIC siBrisieTcss aBTOMaTU3UPOBAHHBIN MEXONEPALIMOHHBIN CKJIak, Yepe3
KOTOPBIN U3TOTOBJISIEMBIC AETAIM TPAHCIIOPTUPYIOTCS OT OJHOTO TEXHOJIOTUYECKOTO
MoayJs K Apyromy. [locnenHre yKOMIUIEKTOBaHbI TPyHIIaMHU B3aUMO3aMEHSIOIIETO
000py10BaHMs (MHOTOLIENIEBBIX CTAHKOB). TexHomornueckuit npuHIun GopMupoBa-
HUS MPOU3BOJICTBEHHBIX MOAPA3ICICHUMN, XapaKTePU3YIOMIUICS BBITOJTHEHUEM
OJHOTHUIIHBIX OIEpaIil TEXHOJIOTUYECKOTO MIPOLIECCA U UCITOJIB30BAHUEM OJHO-
TUITHOTO TEXHOJIOTHYECKOTro 000pyaoBaHus A(HEKTUBEH MpU 3HAYUTEIBLHOI HO-
MEHKJIATYPe U3roTOBJISIEMbIX U3/IeJTHil

I IpenmyniecTBa TaKOl CXEMBEL.

e (OoJee moJiHAs 3arpy3ka 000py0BaHus Oy1aroaaps KOHIEHTPAIMU BCe-
ro oobeMa 00paboTku B TexHosorndeckom moayiie I'TIC;
®  BO3MOYKHOCTh U3MEHEHHWS HOMCHKJIATYPHI JeTanei 6e3 meperniaHu-

poBku I'TIC.
Henocrartku:

®  JIJIMHHBIC U CJIOKHBIE TEXHOJIOTMYECKHE MAPLIPYThl 00pabOTKH 3aro-
TOBOK;

®  MHOTOKpPAaTHOE UX TPAHCIOPTUPOBAHHUE MEXKIY 00OPYIOBaHUEM U
CKJIaJIOM;

e  HEoOXOIUMOCTH 33JIEJIOB 3ar0OTOBOK, HHCTPYMEHTA U MPUCTIOCOOTICHUN

1t obecnieduenus 6ecniepedoitHoi padotel ['TIC Ha mpoTsykeHnH onpenenIeHHOTro
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BpeMEHU (CMEHa, CYTKH, HEJIeTU U T.11.), VISl 4YeTO TOJKHBI ObITh YBEIMYEHBI BME-

CTHUMOCTD CKJIada 1 00BeM HC3aBCPHICHHOI'O IIPOU3BOACTBA.

14 13 15 16
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Puc.1. Cxema I'TIC, mocTpoeHHOM N0 MIPUHIIUITY TEXHOJIOTH-

YeCKOU CIIEIMAIN3aINH;
[—3 —I'TIM: 4—6 — B3aumo3amensiemoe 00opyaoBaHue; 7—0 — HaKOMHUTEIH;
10-12 -~ po6oThI (MaHHITYJISTOPHI); 13 — aBTOMATHU3UPOBAHHAS TPAHCIIOPTHAS CH-
crema; 14—16 — ckiajpl; CTPENKu — MaTepUAIbHBIC TIOTOKH

o

b g

IpeamerHas crienmanm3anus ['TIC (puc. 2) ycTpaHseT yKka3aHHbIE HEIO-
CTaTKH, TaK KaK OCYIIECTBIsIETCS 00paboTKa 3aroTOBOK KOMIUIEKTOB JieTalieh AJsl
O/THOT0 MJIM HECKOJbKHUX OAHOPOAHBIX U3Ae/uil. [Ipu 3TOM TEXHOJIOTHYECKHE
Moayu ['TIC KOMIUIEKTYIOT U3 B3aUMO/IOTIOJIHSIIONIETO 000pyI0BaHUs, pAcnonaza-

0ULe20cs RO Mapupymy u3ecomoeienus KoMiuiektoB aetaneit. B takux ['TIC

yYMEHbIIAETCss 00BEM TPAHCHOPTHBIX U CKIAACKUX padoT. OHAKO HATMYHUE B3aUMO-
JOTIOHSIIOIIMX €AUHUL] 000py1oBaHus cHIbKaeT criocoOHocTh ['TIC k mepecTpoit-
K€ Ha BBIITYCK M3JEIUI Ipyrux HauMeHoBaHUM. TpeOyroTcsl 3HaUUTENbHbIE 3aTpa-

ThI HA TIEPETIAHUPOBKY 000pPYI0BAHUSI.
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Puc. 2. Cxema I'TIC, mocTpoeHHOM IO MPUHIIUITY TIPEIMETHOMN CIIEIH-
an3aInu;

ol
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1—6 — I'TIM; 7—12 — o6opynoBanue; 13—18 — nakormrenu; 19—24 — pobo-
ThI (MaHUTYIATOPBI); 25—27 — ATHC; cTpenku ----maTepHagbHble TOTOKH

Hoaeranbuas cnennanuzanus ['TIC obnagaeT npenMyiecTBaMu IByX
paccmoTtpenHbIX cxeM (puc. 3). Takue ['TIC paboTatoT mo rpynnoBoii TeXHOJIOTUH,
UX MOJIYJIU PACIOJIaratoTcs COTJIaCHO MapIIpyTy U3TOTOBIICHHU JieTajneil u obia-
JAI0T YHUBEPCAIBHOCTHIO, aHasiornuHoi MmoayisiM ['TIC, kotopas nmocTpoeHa no

TCXHOJOTHUYICCKOMY IIPUHIIAILY.
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Puc. 3. Cxema I'TIC, mocTpoeHHOM IO IPUHITUITY TOI€TaTbHOM
CIIeMAIIN3aLINN:
1~3 —I'TIM; 4—6 ~ ob6opynoBanue; 7—9 — poOOTHI (MaHUITY-
astopsl); 10—12 — nakonurenu; 13—16 — ATHC,;

C noBBIIIEHHEM HOMEHKJIATYpbl H3TOTOBJISIEMbBIX U3/ICJIUN CTAHOBUTCS 11€-

Jeco00pa3HbIM HCIIOIB30BaTh MOAeTANbHYIO0 crienuanu3amnuto ['TIC
Pooomu3suposannvie mexnonozuueckue Cucmemol

OcHOBHBIE CXE€MBI pOOOTU3UPOBAHHBIX TexHONorHueckux cucreM (PTC)
MO>KHO pa30uTh HA TP IPYNIIbI.

IlepBy1o rpynmny c Touku 3peHus mwianupoBku oopazyroT PTK ¢ unausumy-
aJbHBIM 00CITYKUBAHUEM €UHUILIBI TEXHOJIOTHYECKOT0 000PY/I0BAHUS TIPU TTOMOIITU
oJIHOTO WK HecKOIbKUX [1P. POG0TH3HpPOBAaHHBINM TEXHOJIOTUYECKUN KOMILICKC SIB-
JsieTCsl HanboJiee MPOCTON THOKO MPOU3BOACTBEHHON CHCTEMOMN

XapaktepHsiMu oco0eHHoCTsIMU PTK siBiisieTcsi aBBTOHOMHOCTh UX paOOThI U
BO3MOKHOCTh BcTpanBanus B [ TIC. CoctaB u cTpykTypa poOOTHU3UPOBAHHBIX KOM-
IJIEKCOB OMPENIEISIETCSA COIEPKAHUEM aBTOMATU3UPOBAHHOTO ITpoLecca, KOTOPBIU

XapaKTepU3yeTcs: TUIIOM U pa3MepaMu 00padaThiBa€MbIX U3JCIHI, BUOM TEXHO-
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JIOTUYECKOT0 000PYI0BaHHU, OpTraHU3allel ero 00CIyKUBaHUsl, CXeMOM TOTOKOB
MaTepuaia, MHCTPYMEHTOB U TEXHOJOTUYECKOU OCHACTKHU, (DYHKIMUSIMU YIIpaBIie-
HUSL.

HNannas rpynna PTK uMeer Tpu OCHOBHBIX BapraHTa KOHCTPYKTHBHOIO
ucnoyineHus [1P:

® BCTPOEHHOTrO B TEXHOJIOTHYECKOE 000pYJ0BaHUE,

® YCTaHOBJICHHOI'O PSAJaM C TEXHOJIOTMYECKUM 000PYIOBAHUEM B €r0
paboueii 30He,

® YCTaHOBJICHHBIX B paboueil 30HE TEXHOJOTUYECKOTO 000PYI0BaAHMUS
Heckonbkux [1P.

B GonbmmnacTBe BapuantoB PTK manHO#M rpynibl 3aroTOBKH (MCXOTHBIH
Matepual) nepej nojadeid ux poooToM B 30HY 00paOOTKH MpeABAPUTEIBHO OpuUeH-
mupyromcs 1 IOAAI0TCs Ha (PUKCUPOBAHHYIO MPOMEKYTOUHYIO MTO3ULUIO, OOCITYXKH-
BAEMYIO aBTOMATU3UPOBAHHBIMU 3arPy304YHO-PA3TPy30UYHBIMU YCTPOMUCTBAMHU THUIIA
TaKTOBOTO CTOJIa WM IIArOBOr0 KOHBEWEPAa-HAKOIUTEIS

B nexomopuwix PTK 6 3a6ucumocmu om mexnuueckux 6o3modxcrocmeti 11P
UCNONIL3VIOMCSL MEXHCONEPAYUOHHBIE HAKONUMENU 3a20MOB0K 8 UOe NAlem, KOH-
MetuHepos U AUWUKOE AYeUCmo20 mund.

Bropyro rpynny niaHMpOBOUYHBIX CXeM 00pa3yroT poOOTH3NPOBAaHHBIE
texHosornueckue JuHuu (PTJI) u yuactku (PTVY) ¢ rpynmnoBbiM 00CTy)KUBaHUEM
onuuM unu Heckonbkumu [TP. PTJI mpennonaratoT o0cnyKuBaHue OqHUM WA He-
ckonbkumu [1P rpymnmer 000pyi0BaHuS B TPUHATON TEXHOJIOTHUECKOM MOCIIeI0Ba-
TEJIBLHOCTH BBINOIHsAEMBIX oniepaunii. Ha PTY npu oO6ciy)xuBanuu 060pyno0BaHus
OJIHUM WM HeCKoJbKuMU [IP ipenycMoTpeHa BO3MOKHOCTb U3MEHEHHUS TIOCIIE10-
BATEJIBHOCTH BBIITIOJIHEHUS TexHoJornyeckux onepauuii. PTJI u PTY moryr Britro-
yaTh B ce0s1 HeckoIbKo PTK, cBSI3aHHBIX MEXKTy COOOM TPAaHCTIOPTHBIMU CPE/ICTBA-
MH U €JUHOW aBTOMATU3UPOBAHHOW CUCTEMOM ynpasieHus. [1o xapakrepy pacno-
J0eHust 0oopynoBanus cxeMbl miianupoBku PTJI u PTY moxHO pa3genuts Ha 1Ba
BApUAHTA: C KPYTOBOM U JIMHEHHBIM (MOCIIEIOBATEIbHBIM WIIH MAPATIIEIBHO-

MOCJIEIOBATEIBHBIM) PACIIOIOKEHUEM 000y 10BaHUS.

16



Tperb10 rpynmy ¢ TOYKH 3peHus IIaHUPOBKU cocTaBisitoT PTK st BbI-
MOJIHEHUSI OCHOBHBIX TEXHOJIOTUYECKUX onepanuid (COOpKH, CBApKH, TEPMOOOpa-
00TKH, OKpacku U apyrux). Bosmosxuel Baprantsl PTK ¢ nHIuBHTyanbHBIM BBITOJ-
HeHueM [IP ogHOM 3aKOHUEHHOM TEXHOJOIMYECKON ONepalvy WK IIepexoa, a
TAKX€ C TPYIIIOBBIM BBITIOJHEHUEM Ollepaliuy HecKoJbkumu [1P onHoro nmm pas-
JIMYHBIX TEXHOJOTUYECKUX HA3HAYEHHUM.

Pacnonoscenue mexnonozuueckozo 060pyoosanus

Haubonee yno6HOe 1 pacipocTpaHEHHOE PACIOIOKEHHE TEXHOIOTUIECKOTO
obopynoBanus B ['TIC — BA0JIb TPaHCTOPTHOM Tpacchl (JIMHEHHOE).

IIponosabHoe pacronoxeHuu 000pyA0BaHKE BAOJIb TPAHCIIOPTHOM Tpac-
Chbl YJIOOHO ISl OOCTYKMBaHUS.

IMonepeuHoe pacmosox)eHne MPUMEHSIOT B CIIydae, KOT/1a MOKET ObITh J10-
CTUTHYTO JIYYIII€€ UCIIOIb30BAHUE TIOMIAN WA KOTIa IPU MPOAOJIBHOM PacIo-
JIOKEHUHU TIOJIYyYAIOTCA CIUIIKOM JJIWHHbBIC JTUHUM.

IMox yryiom K TpaHCIIOPTHOM Tpacce TEXHOJIOTHUECKOe 000py1I0BaHUE pac-
MoJjiararoT B ciiydae, KOoT/ia IJIMHa 000pyA0BaHUS 3HAYUTEILHO MIPEBBIIIACT €ro -
pUHY, HATIPUMED I PACTOYHBIX, MPOAOILHO-(PpE3epHBIX, MPOIOIHHO-
CTPOTaJIbHBIX, TPYTKOBBIX aBTOMATOB U PEBOJIbBEPHBIX CTAHKOB. Takoe pacmosuo-
KEeHHUe 000pyAoBaHUs 00ECIIeUnBaeT JIyUllee UCIOJb30BaHue Tuomaaei. PeBomib-
BEpPHBIC CTAHKU U aBTOMATHI IPU MPYTKOBOW paboTe CTaBsT Mo yriaom 15—20°
WJIM HECKOJIBKO OO0JIBbIIE B 3aBUCUMOCTH OT IIMPUHBI U JJTUHBI OTBOJUMOM O/
HUX IUIOLIAAN; IIPY 3TOM UX PAcCIOjararoT 3arpy304HOM CTOPOHOU K TPAHCHOPT-
HOW MarucTpaJi.

KoabueBoe pacnoioskeHrue TEXHOJIOTHYECKOTO 000pyI0BaHUS 11€JIeC000-
Pa3HO JUIsl MHOTOCTAHOYHOTO OOCTY>KMBAHUS C TOMOIIBI0 MPOMBIILJIEHHBIX P000-
TOB, pA00TAKIIMX B IMJIMHAPUYECKOH CCTeMe KOOPIAUHAT, HO CO3/1a€T TPYAHO-
CTH ISl UCTIOJIb30BAHUS MEKOIEPALTMOHHOTO TPAHCTIOPTA U MHKEHEPHBIX KOMMYHU-
Kalui, a Takxke TpeOyeT OOJbIINX TIJIOIAICH.

THUIoOBBIE CXEMBI YCTAHOBOYHBIX MECT MPU JIMHEHHOM PACIIOJI0KEHUU TEX-

HoJsiornueckoro obopynosanus (T. O.) npuBeaeHs! Ha puc. 4.
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OnTuManabHOE 3HAUYCHHE MOIIHOCTH I'Py30IIOTOKa JOCTHUTACTCA IIPpU ABY-

CTOPOHHEM PACIOJIOKEHUH 000PYI0BaHUS BJIOJIb TPAHCTIOPTHOM Tpacchl (puc. 4,

a, 0).

CXCMI)I, IMPpUBCACHHBIC HA PUC. 4, B, I', HCIIOJIB3YIOT 4Yalll€ BCCTO IIpU PCKOH-

CTPYKLMHU POU3BOJICTBA.

HpI/I COBMCEIICHUN BX0da M BbIX0Ja € YyYacCTKa ITPpOUCXOAUT COKpalic-

HHUE XOJIOCTBIX MPOOETOB MEXKOMEPALIMOHHOTO TpaHcnopTa (puc. 4, a, B), U TaKue

CXEMBbI HCTIONB3YIOT MPHU He3HAYUTEIbHBIX I'PY30N0TOKAX (He 6osee 3 ThIC.

T/TOA), MPH OOJBIIMX IPY30MOTOKAX UCMOJIB3YIOT CXeMBbI ¢ pa3iejJbHbIMU BXO0-

J0M M BbIX0/10M (pHuc. 4, 0, 2).

4. ITpuHIunbl GOpMHUPOBAHUS MPOU3BOACTBEHHBIX YYACTKOB U I[€XOB

.o T.0 I.o
Bxod -
Soixod
rLa 1.0 .o
a)
.0 7.0 ro
Bxod-
Boixod
6)

r.a .0 r.o
Bxod Boixod
r.0 Lo I.0
d)
r.o Lo .0
Bxod Boixad

2)

7.3aroToBKH pa3HbIX TUIIOB MPOU3BOACTBA

I/ICXO)IH N3 OKCINTYaTallMOHHBIX XapaKTCPUCTUK U3ACIINA, TUIIA ITIPOU3BO -

CTBa, TCXHOJOTHYCCKOI'O O60py,[[OBaHI/I$I, XAPAaKTCPUCTHK IIPOLECCCa N3I'OTOBJICHUA U

MUHHUMU3AIUHU 3aTPAT OCYIIECTBISCTCS BEIOOP (DOPMBI M METO/a MOJyUSHUS 3aro-

TOBKHM.

Hanpumep, 1151 neraneit Ten BpalleHus npeaiaraercsi (peKoOMeHayeTcs):

B C¢CAMHUYIHOM U Me.mcocepnﬁHOM IMPpOU3BOACTBC 3arOTOBKH BaJIOB C

HEOOJIBIITUM YHCJIOM CTYTICHEW 1 He3HAUUTEIIbHON pa3HUIEH UX TUaMETPOB TOJTy-
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4aTh OTPE3KOM OT rOPSYECKATAHHBIX WM XOJOJHOTAHYTHIX HOPMaJIbHBIX MTPYTKOB.
3aroToBKH BaJIOB Maccoi Oosee 15 Kr. 1ienecoodbpa3Ho nojrydaTb CBOOOHOM KOB-
KoM (0e3 MTaMnoB) JJi1 YMEHBIIECHUS PacXxo/ia MaTepuaia.

e B mpousBoacTse ¢ AOCTATOYHO 00JIBIIMM MACIITA00M BBIITYCKA, a
TaKKe MPU U3TOTOBJICHUH BAJIOB CIIOKHOM KOH(UTYpaIuu co CTyNeHIMH, 3HaYH-
TEJIHHO PA3INYAIONUMUCS 110 THAMETPY, 3aTOTOBKH II€JIeCO00pa3HO METOIOM ILIa-

CTHYCCKOI'O I[Gd)ODMI/IDOBaHI/ISI (KOBKa, mTaMIIOBKa, HCpI/IOILI/I‘IeCKI/Iﬁ IIpOKar, 00xa-

THE Ha POTALlMOHHO-KOBOYHBIX MAaIlIMHAX, SJIEKTPOBBICA/IKA). DTH METOJIbI 0Oecte-
YUBAIOT MOJYYEHHE 3ar0TOBOK, OJIM3KUX 1O (popMe U pazmepaM K TOTOBOM JeTalH,
YTO MOBBIIIAET MTPOU3BOAUTEIBHOCTh MEXaHUYECKOM 00paboTKu U KOADPUITUEHT
UCITIOJIb30BaHUS METaJIA.

e B cepuiiHOM NPOU3BOJICTBE 3arOTOBKH BaJOB MOJIY4YalOT U3 MpOKaTa

IIYTEM pa3pe3KU ¢ NOCICAYIONIECH MEXaHUYECKOMN 06D36OTKOﬁ WJIM KOBKOM B HEJI0-

POrvX MOJKJIAIHBIX WIH IPYIIOBBIX MepeHataxuBaeMbIX mramnax. [Ilupoko uc-
MOJIB3YIOT POTAIMOHHYIO KOBKY Ha KOBOYHBIX MAIIMHAX C IPOrPAMMHBIM yIIpaBJie-
HueMm. [Ipu BeIOOpe TOro MM HHOTO METOA MOIy4YeHUs 3arOTOBKH CIIEAYET CpaB-
HUTb C€0ECTOUMOCTh U KO3 (PUIIMEHT UCTIONb30BaHus Matepuaia - Ku.m. Ycranos-
JIEHO, HarpuMmep, uyTo eciv Ku.Mm mramnoBku 6ombine yeM Ku.m npokara Ha 0,15, To
00J1e€ 5KOHOMHYHOM SIBJSIETCS 3arOTOBKA MOJyYeHHAs! IITAMIIOBKOM.

e B kpynmHocepMiilHOM M MAaCCOBOM IPOU3BOJICTBE 3arOTOBKH BAJIOB, KaK

MpaBUIIO, MOJIYYAIOT PEe3KOH (pyOKOil) MpoKaTa U MOCIEAYIONIeH KOBKOW B JIOPOTO-

CTOSIIUX IITaMIaX, 00ECIeUYNBAIOIINX MUHUMAIBHBIN IPUIYCK Ha 00padoTKy (1,5

— 2 MM) ¥ MakCUMaJIbHO€ MPUOJIMKEHNE KOH(UTYpaLIUK 3aTOTOBKU K KOHPUTYpa-
IIMY TOTOBOTO Baja. MICmomp3yl0T TakKe MOMepeuHO-BUHTOBYIO MTPOKATKy. B yka-
3aHHBIX pousBoacTBax Ku.m = 0,7 — 0,95.

Ilpu mexanuueckoti obpabomre pe3anuem 8ai08 8 ABMOMAMUIUPOBAHHOM
npoussoocmee, 8 yacmuocmu Ha cmaukax ¢ Y11V, ucnonvzosanue 3a20mo6oxk ¢
HU3KOU MOYHOCMbI0 HEOORYCMUMO. B smom ciyyae npunyck u 00nycku 3a20moBoxK
0osicHbl bbimb Ha 10 — 30 % menvuie, yem npu obpabomre Ha CMAHKAX C PYYHBIM

YNpasaeHuem.
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3aroToBKM BaJIOB Nepes 00pabOTKOM JOJKHBI ITOABEPraThCsl MPAaBKE U TEP-
MU4ecKo 00paboTKe AJisl yIIydlIeHUs] 00padaTbIBAEMOCTH U CHATHUS OCTaTOYHBIX
HaIPSHKEHUM.
3arotoBkH, nojyiexane oopadorke Ha PTK, 10KHBI 0TBEYaTh Cienyro-
UM TPEOOBAHUSM:
O HMETh OJHOPOIHBIE TIO (POPME U PACIIONIOKEHUIO TIOBEPXHOCTHU i Oa3u-
POBaHMsI U 3aXBaTa, MO3BOJISAIOLINE YCTAHABIMBATH UX 0€3 JOMOJIHUTENb-
HOM BBIBEPKH Ha CTAHOK C MOMOIIBIO YHUBEPCAIBHON TEXHOJIOTUYECKOU
OCHACTKH;
O HMETb SIBHO BBIPAYKEHHBIE IIOBEPXHOCTH, KOTOPbIE MOYKHO MCIIOIb30BaTh
JUISL TPAHCIIOPTUPOBAHUS U CKJIIATMPOBAHUS 3arOTOBOK OKOJIO CTAHKOB B
OPUEHTUPOBAHHOM BH/JIE, UCIIOJB3Ys I OTOI'0 CTAHIAPTU3UPOBAHHYIO

BCIIOMOTATENIbHYIO OCHACTKY (TIO/I/IOHBI, JIOXKEMEHTHI U T.1.).

8. TexHoJ0ruu M3roTOBJICHHUS AeTajIel

ABTOMAaTHU3UPOBAHHOI'0O IIPOU3BOJACTBA

TexHOIornyeckuii rmpoiiecc pa3padaThIBa€TCs HA OCHOBE UMEIOIIETOCS TH-
noBoro wiu rpynnosoro TII. IIpu orcyrcTBun THOBOro unu rpynnoBoro TII n3-
TOTOBJICHUS U3JENHS, OTHOCSIIETOCS K OINpeIeJIeHHON KIacCU(PUKAIIMOHHOM rpyTi-
ne, TII nomken pa3pabaThiBaThCsl HA OCHOBE MUCIIOJIB30BAHUS PaHEE MPUHSTHIX MPO-
I'PECCUBHBIX PELIEHUN, COIEPKAIIUXCS B IEMCTBYIOINX eIMHUYHBIX TII n3roros-
JICHUS AHAJIOTUYHBIX U3CIHH.

[lepen HayanoOM NPOEKTUPOBAHUS TEXHOJIOTHYECKOTO MPOLIECCA BHUMATEb-
HO aHAJIU3HUPYIOT KOHCTPYKLHIO KOMIUIEKCHOM AETAJIM U TEXHUYECKHE YCIIOBUS €€
M3TOTOBJICHUS HA PEIMET BO3MOKHOIO YIYUYILIEHHS TEXHOJIOTUYHOCTH U U3TOTOB-
JIEHUS IETAJIEW B YCIIOBUSIX aBTOMATU3UPOBAHHOTO MTPOU3BO/ICTBA.

IIpy MpOEKTUPOBAHUH TEXHOJOTMYECKHUX ITPOLIECCOB ISl aBTOMAaTHYECKUX

MIPOU3BOJICTB HEOOXOAUMO 00ECTICUHTh:
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. JOCTUKEHNUE PABHOW WJIM KPAaTHOM MPOU3BOAUTEILHOCTH HA OTAEIBHBIX
BUJIaX 00OpYAOBaHUS JIs MOTYUYEHUS! OOJBIIEH CHHXPOHU3AUU PabOThI U 3arpy3KH
MIPOEKTUPYEMOTO KOMILIEKCA,;

. aBTOMATHU3aIIMIO HE TOJBKO NMEPEX0JA0B 00paOOTKH, HO U BCEX BCIIOMO-
raTeyIbHbIX NEPEXOJIOB;

. JUTATEIIbHOE COXPAHEHHE 33 ITaHHOM TOYHOCTH;

. BBICOKYIO HaJIe)KHOCTh U O€3aBapUMHOCTh paOOTHI 3a CUET THIATEIbHON
popabOTKHU BCEX BOIPOCOB KOHTPOJIS;

. OJIOKUPOBKH, CUTHAIM3AIUH, PE3EPBUPOBAHUS U OTBO/IA CTPYIKKH;

. yA00CTBO TPaHCIIOPTUPOBAHUS U Oa3upoBaHuUsi 00pabdaThIBaEMOM J1eTa-
TN

[Ipu pa3paboTke TEXHOJIOTHYECKOTro Ipoiiecca 00pabOTKU B yCJIOBHSIX aB-
TOMATU3UPOBAaHHOTO Npou3BoicTBa Ha PTK HyxHO oOecrieunTs:

¢ MAaKCUMAaJIbHO BO3MOXKHYK) KOHLEHTPALMIO OIEpalHdii Ha CTaHKax ¢
UIIY, no3BOISAIONIYyI0 COKPATUTh YKUCIIO MEPECTAHOBOK U COKPATUTH BPEMs IIPOU3-
BOJICTBEHHOTO LIMKJIA;

®  HCHOJIb30BAHUE TEXHOJOTUYECKOM OCHACTKH, TO3BOJIIIOUIEN IIpU
OBICTPOI U JIETKOU MepeHaIaKe MoJydYuTh TOUHOE 0a3upoBaHUE U HAJICKHOE KpeT-
JIEHHWE 3arOTOBOK IIMPOKOTO AUAIa30Ha Pa3MEpOB;

®  THIATEIbHYIO MOATOTOBKY TEXHOJIOTHYECKHX 0a3, KOTOpas MOXKET BbI-
nonHATbCA Ha PTK mnu BHe ero nepes mocTyruieHueM 3aroTOBKM Ha KOMILIEKC.

Ipumeuanue. Ha PTK pexomendyemcsi 6blNOIHAMb MEXHOI02UYeCKUe
onepayuu, épems 8bINOJHEHUs] KOMOPbIX He Npesblulaem HOPMAMUEHO20 Nepuood
CMOUKOCIU pedcyujeco UHCmpymMeHma.

IIpu pazpaboTke TEXHOJOTHUUECKOTO MPoIIecca MOocie BHIOOpa 3ar0OTOBKU
MIPOU3BOJIST AHAJIN3 PA3JIMYHBIX BAPUAHTOB OA3UPOBAHUS U ONIPEACIISIIOT KOMIUIEKT
TEXHOJIOTUYECKHX 0a3, MapIIPyT U METOIbI 00paOOTKH UCXOIS U3 0OCCTICUCHUS
TpeOyeMOoi TOUHOCTH U MPOU3BOJUTEIBHOCTH 00PaOOTKH.

[Ipu Ha3HAYEeHWU MapHIpyTa HEOOXOIUMO YCTAHOBUThH YUCIIO TIEPEXOIOB,

H€O6XOJII/IMBIX JIIA oOecreueHus TOYHOCTH ACTAJIN 110 OTACIIBHBIM €€ IMapaMcTpaM:
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TOYHOCTHU Pa3MepoB, POPMbI U OTHOCUTEIILHOTO MOJIOKEHUSI TOBEPXHOCTEH, 1IepO-
XOBaTOCTU MTOBEPXHOCTH.

[Tocne Toro kak paspaboTaHa MOCIeI0BATEILHOCTD BBHITIOTHEHUS IEPEX0-
JIOB, OTIPEACIISAIOT CTAHKOEMKOCTb Ka)KJI0T0 Mepexo/ia o HOpMaTUBaM WM MOHO-
rpamMmam.

BasxHBIM 3Tanom mpu mpoeKTUPOBAHUH MAPIIPYTHON TEXHOJIOTHH SBIISCTCS
BBIOOP CTPYKTYPHI (KOHIEHTPALMHU) OTIEPALIMIA 110 OTIEPAaTUBHOMY BPEMEHU OT KO-
TOPOTO 3aBUCUT MPOU3BOIUTEIHLHOCTH MPOIECCa U3TOTOBIICHUS U3Aeus. B cBO1O
ouepe/ib, ONepPaTUBHOE BPeMsl CKJIa/IbIBACTCS U3 OCHOBHOT'O BPEMEHHU U BCIIOMOT a-
TEJIBHOTO.

OcHOBHOe BpeMsl 3aTpayrBaeTCsl Ha U3MEHEHHE pPa3MepoB, (hOPMBI, COCTO-
SIHUSI TIOBEPXHOCTHOTO CJI0s1 oIy gpabprKkara Ui Ha U3BMEHEHHE €T0 MOJ0KEHHUS
npu cOopKe.

BcnomoraTesibHOe BpeMsl 3aTpayrBaETCs Ha TIPHEMBI, COTTY TCTBYIOIIIHE
M3MEHEHHUIO KaueCTBEHHBIX XapaKTepUCTUK Moy dadpukara.

[Tpu paccMOTpeHNN BpEMEHHBIX CTPYKTYP BBINOJTHEHHUSI ONIePAIUI MOXK-
HO BBIJICTTUTH CJIEIYIONIHE COCO0BI UX peaTu3alliu:

® [I0CJIEI0BATEIbHBIMN,
® [apauieIbHO-TIOCTEA0OBATEIbHBIN U
® [apaJuICIbHBIN.

IMocnenoBaTenbHasi CTPYKTYPa XapaKTepU3yeTCs TeM, YTO KaK bl pe-
KYIIUA UHCTPYMEHT 00padaThiBaeT oty hadpHuKaT MOCIe0BATENBHO 0 TIEPex0-
JaM, a BpeMeHa, 3aTpadyriBacMble Ha YCTAHOBKY 3arOTOBKH M ChEM W3JICIHs, Ha TI0I-
BOJI, OTBOJI, 3aMEHY MHCTPYMEHTA U JIPyTHEe BCIIOMOTATENbHBIE OTepaIliy HE COB-
MEIIECHBI MEXKTy COOOM U C OCHOBHBIM BPEMCHEM.

IMapannenbHo-noc/Ie10BATEIbHAS CTPYKTYPA XapaKTepU3yeTcs TeM, YTO
BBITIOJITHEHUE OCHOBHBIX IIPHEMOB B OIIE€PAIIUU OCYIIECTBISETCS MapalieIbHO-
MOCJIEIOBATEIBHBIM CIIOCOOOM, BCITOMOTATEIbHBIC IIPUEMBI COBMEIIICHBI, @ OCHOB-
HBIE U BCTIOMOTaTeJIbHBIE IPHUEMBI HE COBMEITIEHBI, T.€. MPOTEKAIOT MOCIIEI0BATEIb-

HO BO BPEMEHH.
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I[apannenbHblii c10co0d XapakTEepU3yIOTCs MapajuiesIbHbIM CIOCOOOM BBI-
MOJIHEHUSI BCEX OCHOBHBIX M BCIIOMOTATEIbHBIX IMPUEMOB, & TAK)KE UX COBMEIICHUE
BO BPEMEHHU. DTO 3HAYMT, YTO BCE MHCTPYMEHTHI U HA BCEX MO3UIUAX pabOTAIOT O/1-
HOBPEMEHHO, BCIIOMOTaTeJIbHbIE MPOLIECCH COBMENIEHBI CO BpeMeHeM (hopmoobpa-
30BaHUA.

B aBTOMaTH3MpPOBAaHHOM MPOU3BOCTBE KENATEIBHO YMEHBIICHHE KOJINYe-
CTBA CTAHKOB 3a CUET MOBBIIIECHUS CTEIIEHH KOHIEHTPAlUA TEXHOJIOTUYECKUX Mepe-
XOJIOB M IPUMEHEHHSI MHOTOMHCTPYMEHTAIILHOTO 000PY10BaHUSL.

[Tpu pa3zpaboTke TEXHOJIOTUYECKOTO Mpoliecca 0c000e BHUMAHUE CIEAYET
o0paTuTh Ha BBIOOP YCTAHOBOYHBIX 0a3, HCIIOJIb30BATH IPUHIIUII UX ITOCTOSHCTBA U
COBMEUICHUS U3MEPUTENBHBIX U TEXHOJIOTMYECKUX 0a3. DTO HEOOXOAUMO ISt
YMEHBIIEHUS PA3JIMYHBIX ITOJOKEHUN JIETaIM B IpoLecce ee npousBoacTea. Kax-
J1I0€ U3MEHEHHUE MOJIOKEHUH pa3padaThIBAEMO 1€Talu BbI3bIBAET HEOOXOIUMOCTh
IPUMEHSATH KAHTOBATEIb, aBTOONIEPATOP U AP., YTO YCIOXKHIET YCTPOMCTBO aBTOMa-
TU3UPOBAHHOI'O YYacTKa Win JUHUU. [1pu equHON TexHoIornyeckoit 6ase ynpoia-
€TCs TaKKe TPAHCIIOPTUPOBKA 00padbaThIBAEMOM 3arOTOBKU OT OJHOM MO3HUIIMH K
Ipyroi. AHanU3Upyst KOHCTPYKIIMIO JeTalu, clieyeT oOpaTuTh BHUMaHUE Ha BO3-
MO>KHOCTh MHOTOMHCTPYMEHTAIBHON 00paOOTKU Y MPUMEHEHHSI BBICOKOIIPOU3BO-
JTUTEIBHOTO MHOTOJIE3BUMHOTO MHCTPYMEHTA, Ha JIETKOCTh YAAJICHUS CTPYKKHU U
OTBOJIa CMa304YHO-0XJIAKJAOIIEN KUIKOCTH.

C y4eToM IpUBEAEHHBIX TPeOOBAHUN OCYILECTBISAECTCA MPOEKTUPOBAHUE
aBTOMATU3UPOBAHHOI'O TPYNIIOBOTO TEXHOJIOTMYECKOTO MPOLECCa I KOMIIEKCHOM
JETaNH.

Jlnst onepaiiuii, KOTOpbIE TOJKHBI BBIMOJHATHCA Ha aBTOMAaTUYECKOM 000-
PYZIOBaHUH, ONPEIEISAETCS KOTMYECTBO OCHOBHOIO M BCLIOMOTaTEIbHOTO TEXHOJIO-
IrMYeCcKOro 000pyAOBaHMs, BBIOMPAETCS CTPYKTYypa U CX€Ma aBTOMAaTHYECKOTO KOM-
IJIEKCa, a TaK e JaeTcsd TEXHUYecKoe 000CHOBaHUE Mpe/jiaraeMoi aBToMaTuye-

CKOM MPOU3BOJACTBEHHON CUCTEMBI.
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IIpumeuanue. B pamkax Kypcogou pabomul npeonazaemcs paccmampu-
8aMb B03MONHCHOCHb UCHOL308AHUS Ol NPOU3BOOCMEA demaneti 2UOKYI0 NPOU3-

800CMEEHHYI0 cucmemy 8 sude pobomusuposanno2o komniexca (PTK)

9. CprKTypbl ABTOMATU3UPOBAHHOI'0O IIPOMU3BOJACTBA

CTpyKTypa aBTOMaTHUYE€CKOT0 IPOU3BOACTBA NAECT MPEACTABICHUE O MPO-
CTPaHCTBEHHOM PACMOJIOKEHUU CTAHOYHOT'O U BCIIOMOTATEJIbHOTO 000PY10BaHUs U
CBSI3U BCEX pabOYMX MO3UIUN €TMHON TPAaHCIIOPTHOM CHCTEMOM ITOTOKA JIeTalleH.
Kaxnoe pabouee MecTo, Ha KOTOPOM J€Tajlb MOATOTOBIsETCS, 0OpadaThIBaeTCs,
OUHUILACTCS, U3MEPSIETCS, CKIIAIUPYETCS, 3aKUMaeTCs (Pa3KUMaEeTCs) U KOHCEPBU-
pyeTcs SIBISETCS BMECTE C COOTBETCTBYIOIIUM 000pyA0BaHHEM paboyveil O3UIIHCH.
B cocrtaB komInIekca BXOIST: CTAaHKH, aBTOMAaTHUECKUI CKJIaJ 3arOTOBOK M TOTOBOM
MPOAYKITUH, TTPOMEKYTOUHBIE HAKOTTUTEIH, YCTPONCTBA 3arpy3Ku 000pY/I0BaHHS,
TPAHCIIOPTUPYIOIIME YCTPOMCTBA.

B 3amauy TpaHcnmopTHpoBaHus MOTOKA AETAJEH BXOJUT TAKOE MEpPEMeEIIIe-
HHUE JeTajiell yepe3 padoune MO3UIUH, PH KOTOPOM JTOCTHTaeTCsl MUHUMYM CPe/i-
HEro BpEMEHHU LMKIIa 00paboTKu Beex aeraneil. TpaHcnopTHas cuctema notoka je-
TaJIel COCTOUT M3 3arpy30UHBIX YCTPONUCTB U BHYTPEHHETO TPAHCIOpTa. 3arpy30u-
HbIE YCTPOHCTBA 00ECIICUNBAIOT CHAOKEHUE ACTAISIMHU, B3ITHIMHU C TTO3HUITUI TTOATO-
TOBKH BCEX CTAHKOB, UBMEPUTEIBHBIX U JPYTUX YCTPOUCTB, @ BHYTPEHHUN TpaHC-
MOpT o0ecIeuynBaeT epeMeleHNe JIeTalled MeXTy BHYTPEHHUMH HAKOITUTEIISIMH,
CKJIQJIOM, TIEPETPYKATEIIMU

Crnenyer UMeTh B BUJY, UTO TPOCKTUPOBAHNE aBTOMATUUECKUX TTPOU3BO/I-
CTBEHHBIX CHCTEM - UTEPALIMOHHAS MIPOLIEAYyPa: B XOAE€ NPOCKTUPOBAHUS HEPEIKO
MIPUXOJIUTHCS BO3BPAIIATLCA K IEPECMOTPY paHee MPUHSITHIX PEIICHUM MOCIIE BbISIB-
JICHUS KX HECOOTBETCTBHUS TEM HIIM MHBIM HOBBIM TPEOOBAHUSM I PEIICHUSIM.

[Ipu pa3padoTke CTPYKTYPbI aBTOMAaTHUYECKOTO MTPOU3BOJICTBEHHOTO KOM-
rJieKca HeoOX0AMMO 3HATh MOTPEOHOE KOJUYECTBO OCHOBHOTO M BCIIOMOTAaTEeILHOTO

o0opy0oBaHUs AJI1 0OECTICUeHHSI 3aJaHHOM MPOTPaMMBI BBITTYCKa JIeTaleH.
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OHpGI[GJII/ITB KOJIMYECTBO OCHOBHOI'O 060py,Z[OBaHI/I$[, BKJIFOYa€MOI'O B aBTO-
MaTHUYCCKUU KOMIIJICKC, MOKHO, HCXOO U3 CPCAHCTO TAKTA BBIITYCKA ,Z[eTaJIeﬁ Ha
KOMIIJICKCE

CpenHuii TakT BBIIyCKA JAeTaeh
D,*K
Nr

T =

rae ®o - HoMuHaIBHBIN (OHT BpeMeH! paboThl 000PYIOBaHHUS , Y.
K=0,9 - koapdunreHT ucnonpb3oBanus 000py10BaHUS;
Nr - rofgoBasi mporpaMMa BBIITYCKa JIETaJICH.
PacuetHoe uncno 060pynoBaHus ONpeesaeTcs Kak OTHOIIEHUE BPEMEHHU
00paboOTKH JIeTaau Ha CTaHKe (CTAHKOEMKOCTH OIepalliy PaBHOM IITYYHOMY Bpe-

MEHH t,, ) K CPeTHEMY TaKTy BBIITyCKa JICTAJICH.

Pabota aBTOMaTU3MPOBAHHOIO KOMILIEKCA BO MHOTOM 3aBUCHUT OT paOOTHI
€ro TPAHCIOPTHOM CUCTEMBI, KOTOPasi MOXKET COCTOSITh TOJIBKO U3 CUCTEMBI TPAHC-
NOPTUPOBAHUS JETaJe UK BKIIOYATh B ce€0s €Ille U CUCTEMY TPAaHCIOPTHUPOBAHUS
MHCTPYMEHTA. TpaHCIOpTHAs CUCTEMA PACIIOJIAraeTCs BAOJIb CTAHKOB C OJTHOM CTO-
POHBI WJIM BOKPYT HUX, @ TPAHCTIOPTUPOBAHKE 3aTOTOBOK M 00pabOTaHHBIX JAeTaneu
OCYIIECTBISETCS JINOO € TOMOIIBIO POJIMKOBBIX KOHBENHEPOB (HEMPEPHIBHBIN TpaHC-
1opT), JIMOO MOJBUKHBIX MEXaHU3MOB: IITa0EIePOB, IPOMBIIIEHHBIX POOOTOB U

T.A. (IUCKPETHBIN TPAHCIIOPT).

10. Texuuueckoe o6ocHoBanus Bbioopa PTK

O} heKTUBHOCTH UCTIOIB30BaHUS 000OPYTOBAHMS MOXKET OBITH OIICHEHA C
MOMOILBIO 0e3pa3MepHBIX KOIP(HUIIMEHTOB

Yewm yarre U JJIMTENbHEE TPOCTON, TEM HIDKE TTPOU3BOAUTEIBHOCTD. Bus-
HUE BHEHUKJIOBBIX MPOCTOEB HAa MPOU3BOAUTEIILHOCTh MOXKHO OIEHUTH, UCIIONb-
3yst K03 PUITUEHTHI:

Nucy - K03 UIIUEHT UCTIOIb30BaHUS;
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Mgy - KOOMOUIIUEHT TEXHUIESCKOTO UCIIOE30BaHYS,
n, - KO3 PUIMEHT 3arpy3KH.

cDaKTI/I‘-IeCKYIO IMPONU3BOAUTCIIBHOCTD MOKHO IIPECACTABUTL B CIICAYIOIICM BUIC

Q, = 1 R T,+T, 0
O T 4+T+T.+Ty, Tp+T, To+T, +T.+T,, ulfucr
1 1
I'ne Q,, = ————=-— - 1WKJIOBAas NPOU3BOIUTEILHOCTE,
T.+T, T,
T,+T, N
Noen = - K03 (OUIMEHT UCTIOIB30BaHUS, XapaKTepU3yroImmii r¢hdek-

To+T,+T.+Ty,

TUBHOCTbH HUCIIOJIb30BaHUS 000PYI0BAaHUH, T.€. A0JIS BpeMEeHU 00pabOTKU B 0OIIEM

00BEME.

Mexny K03QPUIIMEHTOM UCTIONIB30BaHUS 77,,,, U KO3 PULIMEHTaMU 77, ,

17, CylmICCTBYCT COOTHOUICHUC:

Mucn = Mrex™3

B T,+T, B T,+T, o Lp+T T

e To+Ty +T 4Ty, To+T +T +Ty, To+T,+T. Trexls

T,+T, _
I'ne n,,, ==—2—*— - KOOPHUIHUEHT TEXHUYECKOTO UCIIOJIb30BAHUS;

TEX
T, +T, +T,
T,+T 4T

175 P X € - kod(pQUIHEHT 3arpy3KH.

B To+T +T +Ty,

Benuuuna 7,,, onpeaensiercs ¢ y4eToM TOJbKO COOCTBEHHBIX MOTEPh. OH Xa-
paKTepu3yeT MPeXkIe BCEro I0JIrOBEYHOCTh, KAUECTBO HAJEKHOCTh MEXAHU3MOB U
MHCTPYMEHTOB, CTAOMIIBHOCTH TEXHOJIOTHUECKOTO Tpoliecca Ero 3HaueHne nokasbiBa-
€T KaKyIo JIOJII0 BpeMEeHU paboTaeT 000pyI0BaHUE MPHU YCIOBUHM 00ECIICUEHUST BCEM
HEOOXOUMBIM.

[Tpon3BOAUTENBHOCTH MAIIIMHBI C YI€TOM TOJILKO COOCTBEHHBIX MOTEPH (TEX-

HUYECKast IPOU3BOJUTEIBHOCTD)

B B 1 x T,+T,
Qm_qﬁm_ﬂﬁn,n+%+ﬂ+%H
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KoagduimenT 3arpy3ku onpenensercs ¢ yueToM COOCTBEHHBIX OpraHU3al[MoH-

HO- TEXHUYECKU MOTeps (T, ). Ero 3HaueHne nokas3bIBaeT KaKyro JOJI0 BpeMEHU Ma-

mmHa (o6opyaoBaHue ) obecrieueHa BCeM HEOOXOTUMBIM.

Tak, 3nauenust 7,,,=0,7 u r,=0,8 o3HauaroT, yTo B 00mIEM (HOHIEC BpPEMEHU

MalliHa obecreueHa BceM HeoOXOoanMBbIM [Tt 6ecriepeOoiHON paboThl (3ar0TOBKaMH,
MHCTPYMEHTOM, JIEKTPOIHEPrUel U 1p.) ToJabko Ha 80 % BpeMEHH U B 3TOT NIEPHOJL OHA
pabotaet Tonbko 70 % (ocTampHOE BpeMsl MPOCTAUBAET MO TEXHUYECKUM MPUIMHAM
— U3-3a OTKa30B, CMEHbI HHCTPYMEHTOB, HaJIaJIOK U J1p.). B aTOM citydae koa¢uipieHt
UCIIOJIB30BAHMS MAILIMHBI COCTaBUT
Mucrr = Mrex1; = 0,7*0,8 =056
T.e obopymoBanue ucnonbzyercs Ha 56%.
Takum 00pa3oM, Bce KaTeropuu (BUibl) TPOU3BOAUTEIHLHOCTH CBSI3aHBI

MeX Ty co00ii uepes 6e3pazmepHbie KOADPUIIUESHTHI CIeAYIOIIIMM 00pa3oM:

1
QT - ﬁ
QU:QTU

Qrex = Qunncn = Q1 Nygy

Qs = Qunﬂcn = Q11N 1M

Qr)Q,)Qrsx)Q0
Trex; : Bce mnokazarenn u K03 PUIMEHTHI
T(‘)':;" B Trex N IPOU3BOJUTEILHOCTH B OOILEM CIIydae sSBIISIOT-
§:§ i //rlucn/—_ cs (DyHKUUSIMU BPEMEHU U U3MEHSIIOTCA B IPO-
0 [IECCe AKCIUTyaTalliy MallliH B pe3yjbTare JAei-
g:ﬁ ENO My Mo, CTBHUS pa3IMYHBIX (PAKTOPOB (M3HOCA, CTAPEHUS,
8’2 [ KOppO3UH, KOpoOJIeHUs, (BUOpaIii, pa3peryiu-
’ ; / pOBaHUs, MOBPEXKICHUMN, MOJOMOK W 1p.). Ha
p®

puc.5. Iloka3aHbl THIIOBBIE 3aBUCUMOCTH H3Me-

Puc. 5. I3meHnenue nokasarenen
000pyJ0BaHUS B MPOLIECCE IKC-
ITyaTanuu KO3 UIIMEHTa TEXHUYECKOTO  HMCIOJIb30BaHUS

HEHMSI KOX(PQUIMEHTA HCIIONb30BAHUS 177, Y
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Nrex B TIPOLIECCE AKCIUTyaTAllMK MAIIIHH.

YrtoObl orpeaenuTh (PakTHUECKYIO IPOU3BOIUTEIBHOCTD, HEOOXOIUMO H3YUUTh U
yYeCTb MOTEPH BPEMEHH IO HMHCTPYMEHTY, IO OOOpYIOBaHHIO, OPraHU3al[MOHHO-
TEXHUYECKUE TIOTEPH (T. €. BCE BHELIMKIIOBHIE TOTEPH) U MOCTPOUTH OaslaHC MPOU3BOIHU-
TEJIBHOCTU OOOPYIOBaHMS MIIM aBTOMAaTU3WPOBaHHOM cucTeMbl. [lo GanmaHcy mpousBo-

JUTEIBHOCTH OMPECNsoT KO3(D(UIIMEHT TPOU3BOJUTEIBHOCTH 77, KOAPPHUIIMEHT
TEXHUYECKOTO HCIIONb30BaAHUS 77, M KOI(PPHUIMEHT UCHOIH30BAHUS aBTOMATa WJIH
aBTOMATH3UPOBAHHOMN CUCTEMBI 77, -

bananc npou3BOIUTEILHOCTH OTPAXKAET PEATHbHOE COOTHOIICHHUE ITUKIIOBBIX
¥ BHELUKJIOBBIX MOTEPH, MO3BOJISIET BHIJICTUTH MAKCUMAJIbHBIE TIOTEPH U TEM CAMBIM
HAaMETUTh ITyTH TMOBBIMICHUS MPOW3BOIUTEIHLHOCTH aBTOMATH3HPOBAHHOTO 000pY-
JIOBaHUHU.

KoaddurmenTsl mo3BOIAIOT aHAIM3UPOBATh BIUSHHUE OTIACIBHBIX BHUIOB
MOTEPh W MPUHUMATh HEOOXOIUMBIC PEIICHHS 0 TIOBBIICHUH TPOU3BOIUTEIBHO-
CTH 00OpPYJIOBAaHUS WJIM TIO BHEJAPEHHUIO TOTO WJIM MHOTO 00OpYI0BaHUA MPHU CPaB-
HEHUHU CO CTapbIM.

[IpoexkTrpoBaTh TEXHOJOTUYECKHUI MPOIIECC U aBTOMATU3UPOBAHHOE 000pY-
JIOBaHUE HA OCHOBE COBMEIIICHUSI, KOHIIEHTPAIIUUA TEXHOJOTUYECKUX OTEpaIuii, BbI-
OupaTh TaKWE CTPYKTYPHBIC CXEMbI CTAHKOB-aBTOMATOB M aBTOMAaTHYECKUX JIMHHM,
KOTOpbIE 00ecreynBaIu Obl ONTUMAIBHYIO KOHIIEHTPAIIUIO TEXHOJIOTHYECKHUX OTIle-
pauuii B KaXJ1oM pabouem arperare.

Jst pacueToB 6e3pa3zmMepHbIX KOA(DPUIIMEHTOB UCIIOIB3YIOTCSI BpEMEHHBIE
XapaKTePUCTUKH TEXHOJOTHYECKOTO MpoIlecca U PEKOMEH IAIuH 10 UCIIOIh30Ba-

Huto ¢ponaa Bpemenu ([Ipunoxenue tadi. 4, 5)

11. BbiOop TexHosornyeckoro obopyaosanus aiast PTK

KoMImoHOBKa aBTOMAaTH3UPOBAHHBIX KOMIUIEKCOB HEPA3pbIBHO CBSI3aHA C €r0
CTPYKTYpOil U BbIOpAaHHBIM OCHOBHBIM U BCIIOMOTaTelbHbIM oOopyaoBanuem. Co-
CTaB METAJUIOPEKYILIEro 000PYAOBAHMA B OCHOBHOM OOYCIIOBJIEH KOHCTPYKTHUBHO-
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TEXHOJIOTUYECKUMHU OCOOEHHOCTAMH 00pabarbiBaeMbIX AeTaneil. [Ipu BeiOOpe Tex-
HOJIOTHYECKOro 000pyaoBanus, Bxojsiero B cocraB PTK Heobxoaumo cTpeMuTsh-
Csl K MAaKCUMaJIbHOMY HCITOJIb30BAHUIO TEXHUYECKUX BO3MOXKHOCTEH 000pyA0BaHUs
(MOIIIHOCTH TJaBHOTO MPUBOJA, KOJIMYECTBA WHCTPYMEHTOB B MarasuHe, CHUCTEM
yOpaBlIeHUSI U KOHTPOJIA, CUCTEM 3arpy3KH U BBITPY3KH JI€Taleld, cUCTeM YOOpKH
CTPYXKH U T. 1I.).

[Ipu BbIOOpE OCHOBHOTO TEXHOJIOTHYECKOT0 000PY10BAHMA HY>KHO yUH-
THIBaTh KOMIIOHOBOYHYIO U IPOTPAMMHYIO CTHIKOBKY C TPAHCIIOPTHO-CKIIaJACKIMHU
CUCTEMaMH, 3arpy304YHbIMH U U3MEPUTEIbHBIMU YCTPONUCTBAMHU.

B kauecTBe 000py10BaHUs TPAHCIIOPTHO-3arPY30UYHON CUCTEMBI UCIIOJIB3Y-
IOTCS IIEJIEBBIE MEXaHNU3MBI PA3JINYHBIX TUIIOB M MPOMBIIINIEHHBIE POOOTHI.

I[IpombilieHHbIii po0OT BeIOMpaeTCcs UCXOAS W3 TPeOOBaHUM, KOTOpHIE
PEIBSIBISIOTCS K HEMY B COOTBETCTBUU C TEXHOJIOTUIECKUM TPOIIECCOM.

Ecnau poOoT nmpenHasHaueH Uil 3arpy3kd (BBITPY3KH) JI€Tajeil B TEXHOJO-
ruyeckoe 00opy1I0BaHUE, TO HEOOXOIUMO YUUTHIBATh:

® KOJIMYECTBO 0OCITYKMBAEMOT0 000PY/I0BaHUS,

® pa3Mephl 30HBI OOCTY>KUBaHUS,

® MacCy TPaHCIIOPTHPYEMBIX I'Py30B (AeTaiin),

® B3aUMOCBA3b C TEXHOJIOI'MYCCKUM 060pyI[0BaHI/IeM, €ro IIOJIOKCHHUE B

PTK

9

® CHCTEMY YIIpaBJICHUS U Jp.
B Tabnuue 7 npuBeaeHbl NpUMeEpbl ONITUMAIBHOIO COUETaHUsI CTAHKOB U PO-
O0TOB, BBIITYCKAaeMBIX OTE€UECTBEHHBIX TEXHOJIOTUYECKUX KOMITIEKCOB. [IpuMeHenne
B KaUEeCTBE 3arPy30YHBIX YCTPOWCTB MPOMBIIIJIEHHBIX POOOTOB JI0TyCcKaeT 3 oc-
HOBHBIE CXEMBbI X Pa3MeIleHUsI OTHOCUTEIFHO OCHOBHOTO 000PYOBAHHUS:
1. HanosibHOE - poOOT yCTaHABIMBAETCS HA MOJTY TIEPE]l CTAHKOM;
2. [loaBecHoe - poOOT MOPTaNbHBIN U YCTAaHABIMBAETCS HaJ 000PYIOBAHUEM;
3. HaBecHoe - po0OOT ycTaHaBIMBaeTCA Ha MEePeAHIO 0a0Ky CTaHKa, CTaHU-

HYy, JIUOO APYTYIO €ro 4acTh.
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st pa6otel PTK B TeueHue AIUTEIBHOTO BPEMEHH PEKOMEHyeTCsl BhIOU-
paTh HAKOMUTEJb AeTajned. Hakonurens neranei, Bxoasamuii B coctaB PTK, non-
JKEH TO03BOJISATh OecriepeOOHO paboTaTh B TEUEHUE 3aJJaHHOTO MPOMEXKYTKA Bpe-
MeHu. Pexomenayercs BbIOMpaTh MPOMEKYTOK BpeMeHHu - 4-8 yacoB. KomuuecTBo
JIETAJIEN B HAKOITUTENE ONPEAEIACTCS UCXOAS U3 ONIEPALIMOHHOTO BPEMEHH.

Ecnu nns pabotel PTK B Teuenue 3ajaHHOTO BpeMEHU TpeOyeTcss HaKOIU-
TeJIb ¢ OOJIBIIUM KOJIMYECTBOM JETalleld, TO PEKOMEHAYETCS MPEeayCMOTPETh MEXKO-
MEPALMOHHYIO aBTOMATUYECKYI0 TPAHCIIOPTHO-CKIAACKYIO CUCTEMY.

[ToTpeOHOE KOJWYECTBO OCHOBHOTO TEXHOJOTHYECKOrOo 000pYI0BaHUS

OIIPCACIIACTCA NCXOOA U3 TCXHOJOINYCCKOIO IIpomecca.

12. KoMIIOHOBKA KOMILICKCA

O060cHOBAB BBIOOP TOTO WJIM HHOTO 00OPYA0BAHUS B MIOSCHUTEIHLHOM 3a-
MUCKE, U OTNPEJICTTUB €ro FTEOMETPUUYECKUE MTapaMeTphl, TPUCTYIAIOT K KOMITIOHOBKE
komriuiekca. [Ipu aTom 1ieaecooOpa3Ho BeIpe3aTh W3 OyMaru MakeThl BCEX MaTepU-
QJIBHBIX DJIEMEHTOB KOMILJIEKCA, BKJIIOYAsi CTOMKU CUCTEM YIIPaBIIEHHU S, BBHITIOJIHECH-
HBIC B OTNIPEACIICHHOM MacIiTade, mpopadoTaTh pa3InyHbIC BAPUAHTHI KOMITOHOBKH
¥ BBIOpATh HaWIydIuii. BaxHO 1OOMBATHCS YMEHBIIICHUS MEXKITY COCEITHUM 000pY-
JIOBaHHUEM, TIPETYCMOTPEB YI100CTBO 00cmykuBanus. [1pu 00cy>KMBaHUHM CTaHKOB
poboTamMu, HEOOXOAUMO 00ECTICUUTh MUHUMAJIBHOE KOJIMYECTBO TOUEK MO3UIIUOHHU-
pPOBaHUS, YTO OCOOCHHO BaXXHO MPH MCIOIB30BAHUH POOOTOB C IIUKIOBOM CUCTEMOM
yIpaBiieHus. AHaIU3 poO0Ta HAYMHAIOT C TIEPEMEIeHU pabouero oprana BOIM3U
paboueit 30HbI OTAENBHOr0 000pynoBanus. [IpopabaTeiBaeTCsl yCTAHOBKA U ChEM
U3JIeTus ¢ 000PYOBaHUS, YCTIOBUS COMPSHKEHUS U3/ICNNS CO CXBATOM U TEXHOJIOTH-
YEeCKOM OCHACTKOM, BXOJ U BBIXO/JI CXBaTa U3 paboyeil 30HbI 000py10BaHuUs. 3aTeM
OIICHUBAETCS MIepeMeIIeHre poOoTa MEX Ty 00CITy)KUBaeMbIM 000pyAoBaHueM. Pasz-
paboTaHHass KOMITOHOBKA BBIUEPUYMBAETCS B MaCIITa0E C YIPOIIIEHHBIM U300paKe-

HUEM 000pYI0OBaHMs, YKa3aHUEM MECT YCTaHOBKU 00pabaThiBaeMOM JeTaiu Ha CTO-
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JIC WJIK B IMATPOHC CTaHKA, B HAKOIMIHUTECIIC U T. 1., 0003HAYAIOTCS 30HBI O6CJ'Iy}KI/IBaHI/I}I

pOOOTOB M IPYTUX TPAHCIIOPTHBIX YCTPONCTB

13. Buasl PTK 1 uX KOMIIOHOBKH

CraHok (TrpyIia CTaHKOB), OOCIYXMBaeMbld MPOMBIIIIEHHBIM pPOOOTOM
(ITP), cocraBisieT Tak Ha3bIBa€MbI POOOTH3UPOBAHHBIA TEXHOJOTUYECKUI KOM-
mieke (PTK)

B cocraB tunossix PTK Brmrouarorcs 11P; Mmetamiopexyiue ctaHku; BCIIO-
MoOraTelbHOE TPaHCHOPTHOE O00OpYAOBaHME, HAKOIUTEIH, MarasuHbl 3aroTOBOK U
U3JICJIUN U T.I1.

B 3aBucrMocTH OT 4Mcia CTaHKOB, 00cykuBaeMbIx oqHuM [P, pasnuuator

OHOCTaHOYHBbIe M MHOrocranouHnblie PTK. IIpu manom Bpemenu (MeHee 3 MUHYT)

00paboTKH, a TaKkKE B YCJIOBHUIX KPYIHOCEPUHHOIO MPOU3BOJICTBA UCIIOJIB3YIOT O-
Hono3utmonHble PTK Ha 6a3e [1P ¢ nuMkiI0OBBIM pOrpaMMHBIM YTIPaBICHUEM, MPEA-
Ha3HA4YEHHBbIE JIsl 00CITYKUBAaHUS OJHOTO CTAaHKA
[Tomumo ykazaHHOro o6opyaoBanus B coctaB jito0oro PTK Bxoast ycTpoii-
cTBa ympabiieHus Kak otaenbHbIM 1P, Tak u Bcem PTK. Yucno ycTtpoucTs ympas-
JIEHUS], KaK MpaBujIO, PaBHO YKMCIY CTAHKOB U JIPYIMX TEXHOJIOTMYECKHUX MaIIUH (B
toMm unciie u I1P), Bxonamux B cocraB PTK. B psae cinydae ynpasinenue PTK
OCYIIECTBIISIETCS cucTemMon ynpasiieHus [1P.
Jlnst oOpaboTku AeTajneil Tuma Ted BpalleHHsl B OCHOBHOM HCIob3ytoT PTK
TPeX BUIOB KOMIIOHOBKHU:
® OIHOIO3WLIMOHHBIA C OJHWUM HAIOJIbHBIM, IOPTAJIBHBIM WM BCTPOCH-
HBIM B CTaHOK I1P;
® MHOIONO3ULMOHHBIN KPYroBOW KOMIIOHOBKU ¢ [P HamosbHOrO THIIA;
® MHOTONO3UIIMOHHBIN JINHEMHOW U JIMHEMHO-TIAPAIUICITIBHOW KOMIIOHOBKU

u3 AByX u 6osee crankoB ¢ [1P mopransHOTO THIIA.
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JIunetinpie komnoHoBku PTK npennouruTenbHee KpyroBbiX, Tak Kak TpeOYyrOT
MEHbIIIEH TI0Iaau, He TpeOyroT octaHoBKH Beero PTK npu nepenanaake u peMoH-
T€, YBEJIMYHUBAETCS YUCIIO 0OCITYKMBAEMbIX CTAHKOB.

[Tpu BBIOOpE crOCO0a YCTAaHOBKH 3aroToBOK Ha TakToBOM ctose (TC) u ko-
JMYECTBA 3arOTOBOK HA  MajieTe (CHyTHUKE), HEOOXOAUMO YUYUTHIBATH 30HY
pa6oTel [1P, TOYHOCTH €ro MO3UIIMOHUPOBAHUS, pa3Mepbl U KOMIIOHOBKY 3aXBarta.
['oToBYIO AeTanb MOKHO CTaBUTh Ha TC WM Ha NPEIyCMOTPEHHYIO IJIs 3TOrO
OTAeNbHYIO Tapy. CIyTHUKH pa3padaTbIBaIOTCS MPUMEHUTEIHHO K KOHKPETHBIM JIe-

TalIsaM.

[Ipu 3arpy3ke PTK He0OX0quMO yUUTBIBaTh: pa3Mepbl 3ar0TOBOK M HOMEH-
KJIATypy AE€Tajeu, TOIyCKaeMylo 3aXBaTaMU HELICHTPUYHOCTb, BO3MOKHBINA YIOJI
3axBara. TaKTOBBIN CTOJ OJAOMPAETCS UCXOS U3 rabapyuTOB U MAcChl 3arOTOBOK.

[Ipn 006paboTKe HEKOTOPBIX JETajeil BBIABISAETCS HEOOXOJUMOCTh IpHUMeE-
HEHUs CTOJIa ISl KAHTOBAHMS JETalu WM JJid nepeda3supoBaHus B 3axBaTax,
KOTOPBIN JOJDKEH HAXOIUTHCS B 30HE AcrcTBus [1P.

Jlns nmpumepa paccMOTPUM HEKOTOpble KOMIIOHOBKHU PTK.

Omaonosntmonsbsie PTK

Opnnono3urmonnele PTK Ha 06a3ze TokapHbIX cTaHkoB wmoa.16K20d3,
T5K20P®3 unu 16K20T1 npegHazHaveHsl AJi1 TOKapHOW 00paOOTKH JeTanei Tuia
TEJl BPAIICHUSI U3 IITYYHBIX 3arOTOBOK B aBTOMATHYECKOM PEKHUME B MEIKOCEPHil-
HOM U CEpUHUHOM IPOU3BOACTBE C ITOBTOPSIOIIMMUCS NAPTUAMHU JCTAJICH.

B mwmkne pa6orsl PTK 3arotoBkr aBTOMAaTHUeCKH MOOYEPETHO MOIAIOTCS PO-
6oToMm Ha craHok. OOpabOTaHHbIE AETaTN MEePeaaloTCss poOOTOM CO CTaHKa Ha CBO-
OOIHBIE TMMAJUIETE TAKTOBOT'O CTOJIA.

[Iporpamma 006pabOTKKM KOHKpETHOM netanu BBoauTcs B YUIIY ¢ kmaBuaty-
pbI, Iep(OTCHTHI, MATHUTHON KaCCETHI.

[Iporpamma nepemenieHuit podboTa Jjisl YCTAHOBKU M CHSTUSI KOHKPETHOU Jie-
tamu BBoguTcs YUIIY pobota B pexxume 00ydeHUS] M MOKET HaXOJTUTHCS B MaMSITH

VYUITY pob6ota. Kpome sToro cucrema ynpaiienusi poootra «KoHTyp 1» BbINOJHSET
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¢bynkuuu ynpasienusi Bcem PTK T.e. BkItouaeT TOKapHbIA CTaHOK JAJisi pabOThI O
porpaMMe, aBTOMaTUYECKUI MaTPOH CTaHKa, OTPaXKICHUE CTaHKA U TAKTOBBIN CTOJ.

Onnomno3utimonnsii PTK 16K20D3P219 (puc. 6) Ha 6a3e TOKapHOTO CTaHKa
16K20D3 1 ¢ UIlY (2P22 umu 2Y22) 2 u 1P nanonbHoro tuna moa. M201140.01 3
CITY’KUT JuIs1 00paboTku feraneidi tuna BayioB (D mo 120 mm; L o 500 mm; m g0 10
k1) ¥ aanmes (D mo 150 mm; L g0 110 mm; m 10 5 kr). B coctaB PTK Bxoaut ropu-
30HTAJIBHBIA Mara3uH-HakonuTeNb (TakToBbli cToi — CT150 mim CT220, CT350)
10 3aMKHYTOTO THUTI BMECTUMOCTBIO 12—24 3arOTOBKH.

[TP umeer YUITY poborta 3 (Kontyp 1), mynsT o6yuenus: pobota 4 (ITOPII),
3axBar 5, MOBOPOTHBIN OJIOK 6, ITOK 7 TOPU30HTAILHOTO TIEPEMEILIEHHUSI CXBaTa, MO0~
BOPOTHOE YCTPOMCTBO 8 B TOPU3OHTAIBLHOM MIIOCKOCTH, KapeTka 9 BEpPTUKAIBLHOTO
nepeMeIleHus CXBara.

[1P BBITIOSTHSIET OTIEpalvK 3arpy3KU M pa3rpy3KH CTaHKa, a TAKXKE 1aeT KOMaH-
IIbl Ha IyCK CTaHKa 1, ynpaBiieHHe 3aKMMHBIM aTpOHOM 11, MOABHKHBIM OTrpax-

nenueM pabodeit 30HbI 12, TakTOBBIM cTOJIOM 10.
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Puc. 6. PTK 16K20®3.P ¢ po6orom M20I1.40.01
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[1P umeeT naTh MpOrpaMMUPYEMbIX TEPEMEILEHUN: BEPTUKAIBHO -2 (BBEPX
U BHM3) KapeTku 9 B nmpenenax 500 MM, ee TOBOPOT B TOPU3OHTAJIbHOM MIOCKO-
ctu g0 300° - 0, ropuzoHTaNBLHOE TIepeMenienne mroka / — R = 1040 — 2140,
YIJIOBOE TOJIOKEHHUE TTOBOPOTHOTO OJ10Ka 6 — 1o 180°.

YcranoBka u cheM 00pabaThIBAEMOM JI€Talld B MaTpoH cTaHka B JaHHOM PTK
OCYIIECTBJSIETCS MyTEM MOBOPOTa poboTa ycTpoiicTBoM 8. Tak Kak paccTosHHE
MEeXIy ocbio moBopoTa 1P u marpoHOM moctatodHo OObIIOE, TIOANPYKUHCHHBIN
CXBaT KOMIIEHCUPYET NOTPEIIHOCTH MOBOPOTHOIO BMECTO MOCTYIMATEIBHOIO JIBHXKE-
HUS 3arpy>KacMou JI€TaIH B IIATPOH.

TexHuueckue XapakTEPUCTUKU HAMOJBHOTO IMPOMBIILIEHHOTO poboTa
M20I1.40.01 mo3BositOT 00CIy)KHMBaTh HECKOJIBKO CTAHKOB, BXOJAIIUX B COCTaB
PTK.

TakroBelii cton (TC) (puc. 7) koMiekca npeaHa3HayeH AJis TPaHCIOPTH-

poBaHus AeTanen B 30Hy 3axBata [1P.
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Puc.7. OOmwii BUa TaKTOBOI'O CTOJIA

TakToBBII CTON MOKET paboOTaTh B TPEX PEKUMAX:

® PYYHOIO yIIPaBJICHUS;
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¢ ABTOMATHUYCCKOI'O YIPAaBJICHUA,;

® PpEXUMa HEMPEPHIBHOIO BPAILLICHUSI.

HpH pa60Te TAKTOBOI'O CTOJIa B ABTOMAaTHYCCKOM PCKUMC KOMAHABI YIIpaB-

JeHus noctynaroT ot cuctemsl UITY poOota. [Ipu 3TOM MOXKET OCYIECTBIATHCA 1A~

IroBOC 1 HCIIPCPBIBHOC IICPCMCIICHNUC TTAJIJICT.

TexHuueckue XapaKTCPUCTUKU TAKTOBBIX CTOJIOB!:

Tabmnuma 8
Mopenb
Ne HaunmenoBanue napamerpa CT 150 ‘ CT 220 ‘ CT 350
1 | Tunm cTona [LmactuHyaThI
2 | Tun mpuBona DnexTpuyecKui
3 | Pa3mep namrer, Mmm 150x150 | 230x230 350x350
4 | Yucno naner 24 24 12
5 | MakcuMalbHBIN AHAMETp JAETaNd, YCTaHABIMBACMOMN 125 200 300
Ha Ha MaJuieTe, MM
6 | I'py30moapeMHOCTh OAHOW NAJICTHI, KT 10 20 20
7 | Bpems nmoBopoTa ¢ MO3UIMU Ha TO3UITHIO, C 8 12 20
8 | TouHoCTh MO3UIIMOHUPOBAHHUS MAJLIET, MM 1
9 | MouHoCTb 3JIeKTpoABUTaTENs, KBT 0,55
10 | I'aGapuTHBIEC pa3Mephl CTOJIA, MM
JUTAHA 2250 3260 3040
IMpYHA 650 700 960
BBICOTA 1085 1085 1085
11 | Macca croina, Kr 250 365 385
12 | I'abGapuTHble pa3mMepsl AIeKTpolkada, Mm 550x260x290

[Tpumenenue takToBoro croja (TC) Heobs3arensHO. MOXKHO, UCTIONB3YS

YUITY poboTa, 3anporpaMMupoBaTh CheM U YKIIAJIKy 00padaThIBa€MbIX JeTallel Ha

CTaIlMOHAPHOM CTOJIE — PEKUM MAJICTUPOBAHUS JIeTaliel. ITO ToCTUTaeTcs Oyiaroaa-

p¥ BO3MOXKHOCTH TTporpammupoBanust [1P o Beptukanu (ycrpoiicto 9) u 1o yriy

(ycrpoiictBo 8). [Tpumenenrie TC win CTallMOHAPHOTO CTOJIA 3aBUCHT OT KOHKPET-

HBIX TTPOU3BOJICTBEHHBIX YCIIOBHA. B epBom citydae TpeOyeTcst GobIle Mpon3BOI-

CTBEHHOM, TUIONIA/I1, B IpyroM — nporpamma padotsi [1P.

Muorono3uiimonsbiii PTK

Muorono3urmonnbiii PTK mon. ACBP-01 (ACBP-02) npennasnayueH ajis TO-

kapHoi 00padoTku BayoB (D = 50... 140mm; L 1o 1400 mwm, -m 10 160 kr) B yciaoBu-

ax cepuitHoro npousBozactsa. [IpomssoaurensHocts PTK go 50 000 BanoB B rom.
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VYcraHoBka 00pabaTbhiBa€MbIX 3aroTOBOK B CAMOLIEHTPUPYIOIIEM MarpyOke; B IEH-
Tpax; B MaTPOHE U 3a/IHEM LICHTpE.

[IpenycmoTpensl Tpu Bapuanta padotel PTK: ACBP

1) mocnenoBarenbHast 0OpaboTKa AeTajell Ha CTaHKaX, HaJaXX eHHbIX Ha
BBIIIOJIHEHHE PA3HBIX ONEpallHil;

2) mapauienbHasi 00paboTKa JeTanell 0JJHOr0 HAaMMEHOBAHUS Ha CTAaHKaX,
HaJIaXKEHHBIX HA BBHIMOJIHEHUE OJIMHAKOBOM OTIEpalluy;

3) mapasmienpHas 00paboTKa aeTanell IByX HaMMEHOBAHWIA HAa CTaHKaX,
HaJaKCHHBIX Ha BBIMOJIHEHUE COOTBETCTBYIOIIMX OTEpaIUi.

PTK (puc. 8) coctout u3 ¢gpe3epHo-IieHTpoBaIbHOTO ctanka 1 moa. MP-179,
JBYX TOKapHbIX cTaHKOB 3 Moa. 15732d3 (8 ACBP-02 tpu cranka stoit mogenm); [1P
2 Mon. YM 160d2.81.01; BcrioMorarensHOTO 000PY/IOBaHUS U CHUCTEMbI oOecreye-
Hus O6e3onacHoi pabotel. 1P nmepemerniaercst mo MmoHopenbey. Ilepen crankamu pac-
MOJIOXKEHBI MPOMEXKYTOUHBIE MO3UIMU 5 U MarazuHbl-Hakonutenu 4. PTK ocHaimen
3alIUTHBIM YCTPOUCTBOM

Ha ctanke MP-179 ¢pesepyroTcst TOpIbI 3aroTOBKM M 00pabaThIBAtOTCS 11EH-
TPOBBIE OTBEPCTHUS C BYX CTOPOH 3a 0JluH padounii nuki1. YacroTa BpaieHus Gppesep-
noro mmuHAens 90—500 mun 2, ceepamnbrOro 180—1000 Mun 1. IMogaua mpu

dbpeszepoBanuu 20— 400 mm/muH, npu ceepaeHun 20—300 mm/MuH.
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Ha tokapnbix crankax 15732®3 ¢ UIIY tuna H221M ob6pabartbiBatorcs 1iu-
JUHAPUYECKUE, KOHUYECKUE, CPepuUecKue MOBEPXHOCTH, MPOPE3AI0OTCS KaHABKU U
Hape3aeTcs pes3nba. Pasmepnr 3arotoBok: mo 400 mM; /, no 1400 mMm. YactoTa
BpalleHus wnuHgens 25 - 1250 mun; nogaua cyrmmopra 2,5 - 480 Mv/MuH. Mom-
HOCTb JIEKTPOJIBUTATEN rIaBHOro npusoja 40 kBT.

ITP mox. YM160®2.81.01 ocymiecTBIS€T YCTAHOBKY 3arOTOBOK, CHSITHE J€Ta-
JIel, ©X MEXKCTaHOYHOE TPaHCIIOPTUpOBaHUE. ['py3onoabeMHOCTh A0 160 KT, morper-
HOCTb TTO3UIIMOHUPOBaHMS He OoJiee =1 MM MPpU MaKCUMAaJIbHBIX CKOPOCTSIX MepemMe-
meHusi oTAeabHbIX 3BeHbeB 0,8—1,6 m/c. IIP Moxer obcmyxuBath 10 40 Moneneit

pa3IMYHOTO TEXHOJIOTH4YecKkoro obopymoBanusa. Cucrema UITY pobora YMII-331

obecrieunBaeT MHAMBUAYaAJIbHOE OOCITY)KUBAHUE CTAHKOB IO BbI30BaM. Eciy BBI3OBBI
MOCTYNAIOT OAHOBPEMEHHO C JIBYX M 0OJie€ CTAaHKOB, TO YCTAHABIMBAETCS CHUCTEMa
npuopuTera, o koropod IIP B mepByro oudepens oOCIyKMBAaET CTAaHOK C HauOoJiee
JUTATENILHBIM ITUKIIOM 00paboTku. B nonroBpemennoi namsatu CUITY pobota xpaHaT-
Csl UHIMBU Ty aJIbHBIE MPOTPAMMBI OOCITYKHBaHMsI KaX10ro cTaHka. [locne BbI3oBa cu-
creMa ymnpasneHus [IP ocymiecTsisier mouck B MaMsTH MPOTrpaMMBbl OOCITYKUBaHUS
JAHHOTO CTaHKa.

[IP KxOMIUIEKTyeTCs IIMPOKOAWANA30HHBIMUA 3aXBATHBIMU YCTPOMCTBaMH,
OCHAIIIEHHBIMH JTaTYMKaMU BHelHed uH(opmMarwn. [1P BIMOMHSAET crlemyronmii Kpyr
OTEPALIHIA:

® [TOMCK 3arOTOBOK B HAKOIIUTEJIE;

® 0TpabOTKA 3arOTOBOK C HEIOMYCTUMBIMH OTKJIOHEHUSIMHA Pa3MEPOB;

® [IepEyCTaHOBKA,

® [I[POMEXKYTOYHOE CKJIAAUPOBAHUE U YKIAJIKA JECTAJIEW B BBIXOJAHBIE MO3ULUU

PTK.

[P mporpammupyercst meronom oOyuenusi. CUIIY sBnsieTcsi meHTpabHOMN
cUCTeMOH yrpasieHus snekTpoaBroMarrkoil PTK npu rpynnoBom obcitykuBaHuu

CTaHKOB.
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Cranku PTK ocHaimeHsl ycTpOWCTBOM aBTOMAaTHYECKOIO MOJABOAA-OTBOAA
OTpaXJCHUsl U MUHOIHU, YCTPOMCTBOM aBTOMATHYECKOIO 3aKHUMa - OCBOOOXKICHUS
naTpoHa, JaTdukaMu, GUKCHPYIOMKUMU HAIUYUE JIETadd B CTAHKE W KOHTPOJIH-
pylOIKUMH cocTossHUE naTpoHa, YUIIY u anekTpoaBTOMaTUKOM, 00ecreunBaro-

HIMMU TUANIOT MeXay cTaHkoM u [IP u BeimonHenue apyrux QyHKuii.

14. KomnounoBka PTK

Kommnonoska PTK pa3pabarbiBaeTcss HCXOJs U3 TEXHOJIOTMYECKOTO MPOIIECC,
a, KOJIMYECTBAa OCHOBHOT'O M BCIIOMOTaTEIbHOTO TEXHOJIOTUYECKOTO 000pyA0BaHus,
reOMETPUUYECKUX apaMeTPOB, YCIOBUN TEXHUUECKOTO 00CITY)KUBAaHNUS1, BPEMEHHBIX
B3aMMOCBsI3€el cocTaBHBIX 35ieMeHTOB PTK, 00beMOB Npon3BOACTBA, BHEIIHUX YCIIO-
BUH (pacrosaraeMsble IUIOMIAN) U JP.

Ji1st 3TOM 11€51€eCc000pa3HO BBIPE3aTh U3 OyMaru MakeThl BCEX MaTepUaIbHBIX
AJIIEMEHTOB KOMILIEKCA, BKIIIOUYasl CTOMKM CUCTEM YNPABIICHHUS, BHIIIOJIHEHHbBIE B
OIpeeIeHHOM MaciiTade, 1 Ha MUJUTUMETPOBOM Oymare mpopaboTaTh pa3inyHbIe
BapUaHThl KOMIIOHOBKH MPH YCJIOBHH PACIIOJIOAKEHUS IPUCIIOCOOJIEHUI CTAHKOB B
30HEe 00CTyKMBaHUSI PoOOTa U BHIOpATh HAMIYUIINNA. BaskHO 10OMBATbCS YMEHbIIIE-
HUSI PaCCTOSTHUSI MEXKy COCETHUM 000pyI0BaHUEM, TTPEAYCMOTPEB Y1I00CTBO 00-
cinykuBanus. [Ipu oO6CTy)KUBaHUU CTAHKOB POOOTaMM, HEOOXOAUMO 00ECIICUUTh
MUHUMAaJIbHOE KOJIMYECTBO TOUEK MO3UIIUOHUPOBAHUSL, YTO OCOOCHHO Ba)XXHO NpHU
UCIIOJIB30BaHUN POOOTOB € IUKJIOBOM CUCTEMOM yrpaBieHus. AHanu3 podoTa
HAYMHAIOT C TIEpEeMEIeHH pabouero oprana BOIM3u paboyeil 30HbI OTAEITEHOTO
obopynoBanus. [IpopabarpiBacTCsl yCTaHOBKA M ChEM H3JICIIHS C 000PYI0BAHHS,
YCJIOBHSI CONIPSIKEHUS U3JIETUSI CO CXBATOM M TEXHOJIOTMYECKON OCHACTKOM, BXOI U
BBIXOJ CXBaTa U3 paboueil 30HbI 000pyI0BaHMs. 3aTeM OLICHUBAETCS epEMEIEHNE
poboTta Mex Iy 00CTy)KUBaeMbIM 000pyAoBaHueM. PazpaboTaHHass KOMIIOHOBKA BhI-
YepuyuBaeTCs B MaclITade ¢ YNPOIICHHBIM H300pakeHHEM 000pyAOBaHMs, YKa3aHU-
€M MECT yCTaHOBKH 00pabaTbIBaeMOi JeTalli Ha CTOJIE WM B MaTPOHE CTaHKa, B
HAKOIUTENE U T.[.; 0003HAYaI0TCs 30HbI 00CTYKUBaHUSI POOOTOB U JPYTUX TPAHC-

MOPTHBIX YCTPOUCTB, CTPOUTCS TPAEKTOPHS ABUKEHUS CXBATOB POOOTOB.
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Hampumep 1u1st METKOCEPUITHOTO U CEPUITHOTO MPOU3BOICTBA UCTIONB3YETCS

oxuomno3uimonnsiii PTK (puc. 9)
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Puc. 9 Kommonorka PTK
1- ToKapHBI MOTyaBTOMAT; 2 — IPOMBIIIUICHHBIH pOOOT; 3 — TAKTOBBINA CTOJI

15. Padora PTK.

[Tporpamma pa6otel PTK moskeT ObITh Mpe/cTaBiieHa B BUC MTOCIICI0BATEb-
HOCTH KOMaH] yIpaBlieHus: poOOTOM WJIM COCTOSITh U3 psifa nmoamnporpamm. [lomampo-
rpaMMbl MOTYT OBITh PEATM30BAHBI B JTHOOOM MOCIE0BATENBHOCTH:
e [OANpOrpaMMa OXHJIaHUSI BBI30BOB CTaHKA (BBI3BIBACTCS MOCie Tpedye-
MOTO OOCITY>KMBaHHSI KQKJIOTO U3 CTAHKOB);
® [IOJIpOrpamMma 3arpy3Ku CTaHKOB;
® [OAMpOTpamMMa pPa3rpy3Ku CTAaHKOB.
[Toamporpamma 3arpy3Ku-BeITPY3KH COTIIACHO WH(OPMAITUH C JTATYNKOB CTaH-
KOB, JIOXKEMEHTOB W Tapbl, C YUYETOM BBIOPAHHOTO MPUOPHUTETA 00ECIIEYNBAET BHI30B
COOTBETCTBYIOIIUX TOJAMpPOrpaMM OOCTyKMBAaHUSI CTAHKOB. BBI30B CTaHKa OTCYT-
CTBYET BO BpeMs €ro paboThl U MOCTYMAET MOCIE OKOHUYAHUS IUKIa 00pabOTKH
3ar0OTOBOK.
[Toamporpamma 3arpy3ku cTaHKa OOECTeUMBaeT IOCIIEI0BATEILHOCTD BbI-

TIOJTHEHUSI CJICIYIOIIUX JIEVCTBUN:
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e nepemernienue [P nan nokeMeHToM cTaHka;

® 3axBaT 3arOTOBKH M3 JIO)KEMEHTA WM IPOMEKYTOUHOM Taphbl;

e nepemenieHue pyku [IP B 30Hy 00paboTku;

® YCTaHOBKA 3arOTOBKH B ITIATPOH;

® [IPEABAPUTENBHBIN 38KMM 3arOTOBKH 3aHUM LIEHTPOM;

® 32)KMM 3arOTOBKH KyJIauKaMH [TaTPOHa;

e BbIBOJ pyKHd 1P u3 30HbI 00padoTku. OKOHYaHME 3TOM NOAIPOrPaMMBbI
COIIPOBOKJAETCS 3aKPBITUEM 3AIIUTHBIX SKPAHOB CTAHKOB U KOMaHJI0M
Ha Hayajo oOpabOTKU 3arOTOBKH.

[Tpy oTCyTCTBUM 3aroTOBOK, MOAJIEKAIIMX OOpaOOTKE HAa JAHHOM CTAaHKE, B
JIOKEMEHTE MM B MPOMEXKYTOUHOM Tape OJOKHUpYEeTCsl Mepexo] K MOAIporpaMMe 3a-
IPy3KH JAHHOTO CTAHKA.

[Tonmporpamma pasrpy3ku cTaHKa 0O€CHEYMBAET MOCIEJOBATEILHOE BBINOJ-
HEHUE CIEAYIOIINX ICUCTBUM:

e nepemenieHue pyku [1P B 300y 00paboTKy;

e 3axBaThIBaHHE 0OPAOOTAHHOM JI€TANH;

® pa3xKUM KyJauKOB IaTPOHA M OTBOJI 3a/IHETO LIEHTPA;
® BBIBOJI PYKH C JIETAJIbIO U3 pabovel 30HbI CTaHKa.

[Tocne BbmonHenus 3tux onepauuid [IP B 3aBUcHMOCTH OT cocTostHUSL 000-
pynoBanus PTK MoxeT BbITOTHATS:

® 3arpy3Ky CIEAYIOLIETO MO0 TEXHOJOTMYECKOMY MPOLIECCY CTAHKA,;

¢ VKIAAKY 3arOTOBKH B JIOJKCMCHT.

16. Aaroputm pa6orsl PTK

VYpasnsiomas nmporpamma Jiist IpOMBIIUIEHHOTO po00Ta, 00CTyKUBAIOIIETO,
METAJIOPEKYIIHUE CTAHKHU, B 3HAUUTEIIbHON CTEIICHU OIPEAEIAETCS TEXHOJIOTUEN 13-
TOTOBJICHUS U3JeNusl, MapupyTom aswkeHus [IP, konctpyknuen IIP u uucienno-

crbto Bxosmx B PTK o6opynoBanus.
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st pa3paboTKu ynpaBisgiole mIporpaMMbl COCTABISIETCS AITOPUTM pa-

ootel PTK.

Hanpumep, PTK ¢ koMnoHoBKOM, mTpeACTaBICHHON Ha pHC. 8 BBIOIHS-

€T 3arpy3Ky-pas3rpy3Ky, IepeyCTaHOBKY JieTajel U uX 00paboTKYy.

1. JI;st BRITOJTHEHUSI 3aJJaHHOTO ITUKJIa 00pabOTKY AETaln 3a IBAa YCTaHO-

Ba HEOOXOAUMBI CIEAYIOIINE IBUKEHUM (IIEPEXO/IbI):

3arpy3Ka 3aroTOBKHU B ITaTPOH CTaHKa,

3a)KUM 3arOoTOBKH B IMaTPOHE,

oTBoA pyku IIP,

oOpaboTtka netanu (yctaHoB 1),

NepeyCcTaHOBKA JETaJIM B MaTPOHE.CTAHKA,

oTBOA pyku IIP,

o0paboTka aetanu (ycTaHOB 2),

pasrpys3ka JieTaju U3 naTpoHa Ha TaKTOBBIN CTOJI,

MNCPpCMCIICHUC TAKTOBOI'O CTOJIa HA OAWH HIar (Ha OOHY HOSI/II_II/IIO).

2. B dbopMupoBaHuu 3aJJaHHOTO IUKJIAa YYACTBYIOT CJIEIYIOIINE MeX a-

HHU3MBI:

Cmanka

® 3axxuMa jJeTanu (MmaTpoH),

BpAIllCHUE JICTAJH,
rnojava Cymnropra,
IMOBOPOTA PE3OBOM I'OJIOBKH,

NEPEMCUICHHUA OTPAKICHUS.

IIpomviuinennozo poboma

MoJIbeMa PyKH,

MOBOPOTA PYKH OTHOCUTEJIbHO BEPTUKAIBHON OCH.
BBIIBUKEHUE PYKH,

3a)KUMa CXBarTa,

poTanuun CXBaTa (HOBOpOTa CXBaTa OTHOCHUTCIIBHO 'OPU30HTAIb-
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HOU OCH),

IIOBOPOTA CXBaTa OTHOCUTCJIILHO BepTHKaHBHOﬁ ocHu,

Taxkmoeoco cmoaa

IICPpCMCIUICHUC NCTAJIN (BaI‘OTOBKI/I) Ha OJHH IHIar.

1. I/chozmoe ITOJIOKCHHC 060py,Z[OBaHI/IH H €TI0 MCXaHHU3MOB:

[TaTpoH cTanka pa3xar;

OrpaxeHue OTKPHITO;

CynnopT B HyJIeBOW (MCXOAHOMN) MO3UIUH;

B pe31ioBoii rojioBKe YCTaHOBIJIEH HEOOXOAUMBIN KOMIIJIEKT UH-
CTPYMEHTOB JJisi 00pabOTKM 3aJaHHOM JeTalH;

JIvHUY EHTPOB CTAHKA BBIIIE YPOBHS PACIOJI0KEHUS 3aTOTOBOK
Ha TAKTOBOM CTOJIE;

CxBat poOoTa pa3xar;

Ocb aeranu, NepBOHAYAJIbHO 32)KMMAaeMOM B CXBaTe - TOPU30H-
TajbHasi;

CxBat — Ha ypOBHE PACIOJIOKEHUS 3arOTOBOK HA TAKTOBOM CTOJIE;
3aroToBKa pacnojoX)eHa Ha TAKTOBOM CTOJI€ B MpU3MaxX MPOTHUB

cxBarta [IP.

4. [Mukn padotsl TPK MokHO npeacTaBUTh B CIAEAYIOUIUM BU/IE:

uuka padbotel PTK HaunHaeTcst ¢ MOMeHTa Hadana paboThl CTaHKa
110 YIPAaBJISIIOLIEN IPOTPaMME;

10 3aBepIICHNUI0 00pabOTKHU JeTallk OJJHOM CTOPOHBI JICTAIIH T10
yrpasiisitonied nporpamme (Ne 1) cuctema ynpaBiaeHUs CTaHKa
BBIJIAE€T KOMAHAy Ha OTKPBITUE OTPAXKICHUS CTaHKA U JeJaeT 3a-
IpOC Ha €ro 00CIyKMBAHUE MPOMBIIIEHHBIM POOOTOM;

pyka I[IP Bxoaut B pabouyto 30HBI CTAHKA;

CXBaT poOOTa 3aKUMAET JIeTalb;

OTKPBIBAETCS MATPOH;

[1P BBIBOOMT AeTalib U3 MaTpOHA
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noBopoT aetanu Ha 180 rpaaycoB (poranus cxBara);

[TIP BBOOHT Ji€Tab B MATPOH;

MaTPOH CTaHKA 3)KUMAET JETaJlb;

cXBaT poOOTa OTKPHIBAETCS,

pyka poboTa BBIXOJUT U3 paboueil 30HbI CTAHKA;

3aKpBIBAETCS OTPAXKACHUE CTAHKA;

BKJIIOUYAETCS yIpaBIAIONIas MporpaMMa cTaHka mo oopadoTke BTO-
poit croponsl netanu mo YII (Ne2);

IPOMBIIIJIEHHBIA pOOOT HAXOAUTCS B pEXKUME OKUIAAHUS 3ampoca
OT CTAaHKa;

10 3aBEPIICHUIO0 00Pa0OTKHU JeTalu CUCTEMA yIPABJIEHUs CTAHKA
BBIJIAET KOMAH/y Ha OTKPBITHE OTPa)XJCHHS CTaHKa U JIeNaeT 3a-
MpOC Ha ero 00CIy>KMBaHUE MPOMBIIIIEHHBIM POOOTOM;

pyka IIP Bxoaut B pabouyto 30HBI CTAHKA;

CXBaT poOOTa 3aKUMAET JIETalb;

OTKPBIBAETCS MATPOH;

[TP BBIBOOMT AeTallb U3 MATPOHA;

pOOOT TPAaHCHIOPTUPYET JI€Talb K TAKTOBOMY CTOJIy C IOBOPOTOB
JETAJIM B MOJIOKEHUHN, B KOTOPOM 3aroToBKM Haxoauiauck Ha TC;
[TIP ycranaBiuBaeT aeTajip Ha NAJUIETY TAKTOBOT'O CTOJIA C KOTO-
poii ObLa B3sITa 3arOTOBKA;

CXBaT poOOTa OTKphIBAETCS (OCBOOOKIAET AETAJIb);

IIP mogaumaet cxBat Hajg TC;

TAKTOBBIM CTOJI MEPEMEIIAET MaJJIECThl HA OJUH HIar (Ha MO3ULIHIO
3arpy3Ku-BBITPY3KH MMOCTYNAET 3aroTOBKA);

ITP omyckaer cxBar K 3arOTOBKE;

CXBAaT 3aKUMAaeET 3ar0TOBKY;

[IP nogHMMaeT 3aroToBKY;

TPAHCIOPTUPYET 3aTOTOBKY C TOBOPOTOM OCH 3arOTOBKH B rOpU-
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30HTAJILHOE TI0JIOKEHHE B pa00UyI0 30HY CTaHKA;

pOOOT BBOJUT 3arOTOBKY B MAaTPOH CTAHKA,

NaTpPOH CTaHKa 3aKMMaeT 3ar0TOBKY;

cxBaT poOOTa OTKPHIBAETCS U OCBOOOKIAET JCTAIb;

pyka poOoTa BBIXOJUT U3 pabodyeil 30HbI CTAHKA;

3aKpBIBACTCSl OTPAXKIACHUE CTAHKA;

BKJIFOYAETCS YIPABJISAIONIAs MPOTpaMMa CTaHKa Mo 00paboTke
nepBoit croponsl Aetanu o YII (Nel);

IPOMBIIIICHHBIN POOOT HAXOIUTCS B PEKUME OXKHUIAHUS 3a1mpoca

OT CTaHKaA.

Huxki padotsl PTK 3aBepmmcs.

17. Pacuer Bpemennbix cBsizeii PTK

Jns moctpoeHus nukiaorpammbl padbotsl PTK HeoOxoaumo onpeaeauTsb

BpPEMEHHBIE CBSI3U 000PYAO0BAHUSA U €r0 MEXaHU3MOB JaHHOUW KoMmoHoBKH PTK.

Jlns aToro B coorBeTcTBUM ¢ KOMIMOHOBKOM PTK m ¢ cocTaBieHHOM nociaenoBa-

TCJIBHOCTBIO I[BI/I)KGHI/Iﬁ MCXaHU3MOB H€O6XO,Z[I/IMOI

Ha KOMNOHOBKE PTK mocTpouts TpaekTopuio IBUKEHUS CXBaTa
ITP ¢ yka3zaHueM OMOPHBIX TOYEK — TOUEK U3MECHEHUS UJIU OKOH-
yanusa apmxenui 1P,

W3 TPACKTOPUM JABWKEHUs cxBarta [IP onpenenstoT nuHEeHbIEC U
yIJIOBBIE€ TIEPEMEIIECHMUS,

BBIOpATh CKOPOCTH MEPEMEIICHUS Y3JI0B U MEXaHHU3MOB COTJIACHO
UX TEXHUYECKUM XapaKTEPUCTHUKAM,

OIIpCACINUTh BPCMS BBIITOJIHCHUA KAXKAO0I'O ABUKCHUA.

Pe3ynpTaThl pacueToB 3aHOCITCS B TaOIUILy.

[Tpumep 3anmonHeHUs TaOIUIBI pacyeTa BPEMEHHBIX XapaKTePUCTUK
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Ta6muia 9

Onopuele
No | Toukm

JIeCTBUS OCHOB-

HOT'O U BCIIOMOTa-

TEJIBLHOTO 000pYy-
nosanug PTK

[Iepememienus

Ocsb ko0p-
TUHAT

Benuuuna,
MM rpaj.

CxopocTth
MM/C, Bpewms,
rpaj/c c

OTKpbITHE OTpaXKe-
HUsI CTaHKa

Briasuxkenue pyku
pobora B pabouyto
30HY CTaHKa

400

250 1,6

3axxum J€TaJln CXBa-
TOM

OTKPBITHEC IIAaTpOHA

18. Hukaorpamma padorsl PTK

[{ukiorpaMmbl OBIBAtOT ABYX BHUJIOB: BpEMEHHAs LUKJIOrpaMMa padoThl

KOMILICKCA U MUKJIOI'paMMa IIOCJICI0BATCIbHOCTH pa6OTI)I

BpeMeHHasi HUKI0rpaMMa OTpakaTb BO BpEMEHH padOTy KaXKI0M €TMHULIBI

000pyZI0BaHUs: CTAHKOB, POOOTOB, HAKOIIUTENEH, TPAHCIIOPTHBIX YCTPOMCTB, CKIIa-

Aa, KOHTPOJIbHO-U3MCPHUTCIIbHBIX MAIllMH U T.[. 3a TOJIHBIN UK pa6OTI>I KOMIIJICK-

ca. [lo nuxsorpamme onpenenstorcss KodQpUUUEHTHI 3arpy3KH OCHOBHOTO U BCIIO-

MOTaTeIbHOTO 000PYI0BAHUS, YBEIMUCHUS KOTOPBIX CIEIYET T0ONBATHCS, TIPH

HE0OXOMMOCTH BHOCSI U3MEHEHUS B CTPYKTYPY KOMILJIEKCa

HuxaorpamMmma nocseaoBaTeIbHOCTH PAOOTHI MEXAHU3MOB U Y3JI0B 000-

pyaoBaHu:, BXOAAIICTO B COCTAaB KOMILICKCA, ABJLACTCA ITPAKTUICCKHU aJITOPUTMOM

ero paboThl U CIY>KUT UCXOJHON MH(POPMALIMEN I CO3AaHUsl CUCTEMBI yITpaBJie-

HH BCEM YUACTKOM. CJ'IG)IyGT OTMCTUTDb OTCYTCTBUC HCO6XO)II/IMOCTI/I BKJIKOYATh B

IMUKJIOTpaMMy BCC MCXaHHU3MblI KOMIIJICKCA, T.K. MHOTHUC I'PYIIIIBI MCXaHNU3MOB

YIPaBIISIOTCS CaMOCTOSATENILHO OT CBOMX CHUCTEM yIpaBiieHus. Hampumep, u3 Bcex

MCXaHHU3MOB CTaHKAa B HUKJIOTpaAMMYy CJICAYCT BKIIOYHUTH MCXaHU3M 3aKUMa JICTaJIH,

IPHUBOA I''IaBHOI'O ABHXKCHUA, OI'PaAXKIACHHUC. Pa60Ty MO3UIMTUOHHBIX ITPOMBIIIJIICHHBIX

pO6OTOB MOKHO OITMCATh ITOJIOJKCHUEM CXBAaTa B OCHOBHBIX TOYKaX IMO3UITHUOHUPO-

BaHWUs, T.€. B TOUKAX 3aKUMa U pazkuMa cxBata. [[ukimorpammy po60OTOB ¢ HMKJI0-
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BOIl CUCTEMOM YIIPaBJICHUS JIy4llle CTPOUTH JUUIS OTAEIBHBIX CTEIEHEN MTOABUKHO-
CTH.
B nocnenoBarenbHON HUKIOTPAMME KaKIbIM TAKT [IUKIIOTPAMMBI OTPaXKaeT
HOBOE I0JIO’KEHNE MEXaHN3MOB aBTOMAaTHYECKOI CUCTEMBI, IIPU 3TOM COOJII01aeTCs
CTporas Moce0BaTEeIbHOCTh UX cpabaThIBaHUs OT TaKTa K TAKTY.
Jnis yno6cTBa coCTaBlIeHUS ITUKIIOTPAMMBI, BECh KOMILJIEKC CIIETYET pa3OouTh
Ha MOJYJIH, a MIOCJIEHNE, B CBOIO OYEPE/lb, HA OTAEIbHBIEC BUbI 000PYAOBAHUS.
B pesynbrarte aHann3a moCcTpOCHHOM HUKIOTPAMMBI JAKOTCA PEKOMEH AN
JUIs pa3pabOTKU CUCTEMBI YIIPaBJICHUS aBTOMAaTHUECKUM KOMILJIEKCOM U IPOEKTH-
pyercs ee CTpyKTypHas cxema.
3nas anroput™ padotsl PTK 1 BpeMeHHBbIE CBSI3U CTPOUTCS BpEMEHHA
nukiaorpamMmma pabotsl PTK (puc ), c momMo1ibo KOTOpoi onpeaenseTcss Bpems
takta PTK (7,,, ) 1 €ro mpon3BOAUTEIHHOCTD.

1
QPTK =

PTK

19. I'nOkue Npou3BOACTBEHHbIE MOTYJIH

[ToBeIlIEHHE YPOBHS aBTOMATHU3ALMU MAIIMHOCTPOUTEIBHOTO TTPOU3BO/I-
CTBa MPUBOJUT K co3xaanuto I'TIM, Bkirogaromux B ce0si aBTOMaTU3UPOBAHHYIO
SAMHUITY TeXHOJoTHuYecKoro ooopynoBanus uinu PTK mis uzrorosnenus nznenuit
ONPEAECIECHHOTO BUIA C BOBMOXHOCTBIO U3MEHEHHUS B 3aJJaHHOM JIMANa30HE UX TH-
nopa3MepHbIX Xapaktepuctuk. B I'TIM nomonHuTenbHO 0OecrieynBaeTCs aBTOMATH-
YECKOE U3MEPEHHUE U KOHTPOJIb KaU€CTBA U3rOTABIMBAEMbBIX U3/ICIINI, JUATHOCTUKA
COCTOSIHUSL THCTPYMEHTOB, MEXaHU3MOB M YCTPOMCTB CaMOro 000pYyI0BaHMUS, a
TAKK€ aBTOMATUYECKAs MMOJHAIAIKA TEXHOJIOTMYECKOTO IMPOLECCa U aBTOMaTH4e-
CKas TIepeHasiajaKka 000py0BaHUS Ha U3TOTOBJICHUE APYTOro TUIIOpa3Mepa U3aesusl.
['TIM moxHO paccMaTpuBaTh Kak pazHOBUIHOCTH PTK ¢ Gosiee BEICOKMM ypOBHEM
aBTOMATH3aLIMHU BCEX BCIIOMOTaTENIbHBIX, KOHTPOJIbHO-U3MEPUTEIBHBIX U TUATHO-

CTHYCCKHUX onepaum"d, C OJICMCHTAaMHU aJallTUBHOI'O YIIPAaBJICHH.
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Puc. 10. Bpemennas nukinorpamma pa6otst PTK

['nOkuii mpousBoacTBeHHBIH MOy (I'TIM) cOCTOMT M3 EIUHUIIBI TEXHOJIO-
TMYEeCKOT0 000pyaoBaHms, ocHameHHoro YUIIY u cpeacTtBamMu aBTOMAaTH3aIlUM
TexHosoruueckoro npouecca. ['TIM ¢yHKIIMOHUpPYeT aBTOHOMHO, OCYILECTBIISSA
MHOTOKpAaTHbIE LIUKJIbI, U MOKeT BcTpauBatbes B I TIC.

B o6miem citydae B coctaB craHouHOro MoAyst — ['TIM BxonsT:

e cranok ¢ UIIY;
® TPaHCIIOPTHO-HAKONUTEIbHAS CUCTEMA,
® MarasuH MHCTPYMEHTOB U YCTPOMCTBO UX aBTOMAaTHUYECKON CMEHBI;

® yCTpOICTBA aBTOMATHYECKOTO KOHTPOJISI pa3MepoB 0OpaOOTaHHBIX Je-
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TaJieu;

® YCTPOICTBO KOHTPOJISI pa3MEPOB PEKYIIETO HHCTPYMEHTA;

® CHCTEMa OMO3HABAHUSA 3arOTOBOK;

® CHCTEMa KOHTPOJIS 32 COCTOSIHUEM IIPOLIECCA PE3AHMS;

® MEXaHU3M aBTOMATHYECKON CMEHBI JIEMEHTOB 3aKMMHBIX MPUCIIOCO0-
JICHUM.

Ha puc. 10 nokazan crtanounsiii Moaysib pupmel EMAG, BbINOSHEHHBIN Ha
0a3e IBYXIIMHUHAEIBHOTO TokapHoro cranka 4 (puc. 11, a) ¢ UITY. Cranok umeer
MEXaHU3UPOBAHHbBIC MPUBOJIBI 3AKUMHBIX MATPOHOB, OTPAXKJCHUS U COOTBETCTBY-
IOIME TATYUKU IS TIOTyYeHUs HEOOXOIMMBIX CUTHAJIOB O COCTOSTHUU 000pY/10Ba-
HUSI, HAJIMYUU 3aTOTOBOK U T 1.

B coctaB moayns Bxonut I1P 1, ocHanieHHBIN YeThIpbMsI MaHUITYJISITOPAMHU
U TIpeHA3HAUYCHHBIN JJIs1 3arpy3KH - pa3rpy3ku craHka. [1P crmocoGen ogHOBpeMeH-
HO B3SITh C TPAHCIIOPTHO-HAKOMUTEIHLHON CUCTEMBI 6 JIBE 3arOTOBKH U CHATH C ABYX
HmInuHAeNel cranka 4 1se o0paboTaHHbIE I€TaNH.

Kpome Toro, [IP ycranaBiamBaeT 3aroToBKy Ha MPU3My MOBOPOTHOTO CTOJIA
5, Tle OHA KAHTYETCS U OJIHOBPEMEHHO KOHTPOJIMPYETCS, YTO MO3BOJSET COKpa-
TUThH BCIIOMOTartelbHOe Bpemsi. Hanmnuue marasuna 3 MHCTPYMEHTOB U YCTPONCTBA
2 UX aBTOMAaTUYECKOW CMEHBI (B CIydae U3HOCA UJTU MOJOMKH pe3ila) o0ecreuynBaeT
paboTy MOy B T€UEHUE 3HAUYUTEIHHOTO MHTEpBaja BpEMEHHU (HarpuMmep, B Teue-
HUE JBYX CMeH) 0€3 yuacTusi 00CTy>KUBAIOIIETO MEpPcoHaIa.

B I'TIC ny11 MHOrOHOMEHKJIATYPHOI'0 MeJIKOCepuiiHOro npoussoacrea [ TIM
OCHAIIAIOT IIUPOKUM HAOOPOM JIOTIOJTHUTEBHBIX YCTPOMCTB, YBETUYUBAIOIIAX HX THO-
kocTh. ['TIM, paboTaroiiye B pexxrme 0€3JF0THON TEXHOJIOTHH, JO/DKHBI OTBEYATh PSTY
CHEIMATBHBIX TPeOOBAaHMM, KOTOPhIE MOXKHO pa3eiiuTh HA OCHOBHbIE U JIONOJIHU-
TeJIbHbIE.

Hanpumep, Tokapusiv ['TIM npeabaBistoT cieayomnume 0CHOBHbIE TPEOOBAHMUS:

e ympasieHue oT OBM,

® HaIIM4YKWC MaradnHa MHCTPYMCHTOB,
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Puc.11. I'nbkuit mpousBoaCcTBEeHHBIN MOAYIb hupmbl EMAG

e KOHBelepa AJisi cOopa CTPYKKH,
® ABTOMATHYECKUH 3KUM U Pa3KUM 3arOTOBOK B MMAaTPOHE CTAHKA.
K nonosHuTE ILHBIM TPEOOBAHUSM OTHOCSITCS.
® BO3MOXXHOCTh aBTOMaTUUECKOM MEPEHANA KM MaTPOHA IO MIPOTpaMMe,
® DETYJMPOBKM MO MPOTpaMME CHJIBI 32)KMMa 3arOTOBKH OIPEIeIsieMOTO

JKECTKOCTBIO 3arOTOBKH U CUJIaMH PE3aHUs,
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® aBTOMAaTHYECKON KOppeKTUpOoBKU YII npu M3HAIIMBaHUM PEXYLIET0 UHCTPY-
MEHTA U T.[.

AHaJIOTMYHBIM TpeOoBaHUsAM JOJKHBI OTBeuaTh W ['TIM Ha 0aze MHOTrOIE/IEBbIX
CBEPIIIILHO-(PPE3ePHO-PACTOUHBIX CTaHKOB. Kpome 3toro, Takue I'TIM nomkHBI OTBe-
YaTh crenupuaeckum TpeOOBaHUSIM:

® HaJIMYMe Mara3uHOB MPUCIOCOOICHUN-CITy THUKOB,

® MHOTOLINMHAEIBHBIX F'OJIOBOK,

® BO3MO)XHOCTb 3aMEHbI KOMIUIEKTOB UHCTPYMEHTOB WJIM LIEJIMKOM HHCTPYMEH-
TaJbHBIX Mara3uHoB;

® 3aMEHAa Taphl IJISl CTPYKKHU

o emkoctert st COX mpu nepexojie Ha 00pabOTKy pa3IMUHbIX MaTEPUAIOB;

® OUHCTKA OT CTPY>KKHU OINOPHBIX MOBEPXHOCTEW CITyTHUKOB M TMO3HIIMOHHBIX
PUCTIOCOOTICHUIA;

® KOPPEKTUPOBKA MOJIOKEHHS 3arOTOBKH B CITyTHUKE U T.JI.

Oos3arenbHBIM TpeOoBaHueM K [ TIM sBisieTcsi BO3SMOXKHOCTh €r0 BCTPAauBaHUS B
I'TIC. IToaTOMy OH JIOJPKEH UMETh CTaHJIAPTHBIE COMPATAIOIINE YCTPOMCTBA JIJISl CThI-
KOBKHM C aBTOMAaTHYECKMMHU TpaHcHopTHO-ckianckumu cucteMamu (ATCC), ¢ men-
TpasibHOM DBM, a Takxke otnenbHbiMH cucteMamu UITY crankos, IIP u Tpancnopt-
HbIX ycTpoucTB. ['TIM co3matoT Ha OCHOBE MOAYJIBHOIO ITPUHLIMIIA.

Ha puc. 12 npencrasiena kommnoHoBka otedectBeHHoro I'TIM "Mogayms 500"
co3gaHHoro Ha 0aze MHororeneBoro cranka MP-500M®4, ocHamieHHOro JIOIOIHU-
TEJIbHBIM HAKOIIUTENEM 5 MPUCTIOCOOIEHUN-CITy THUKOB.

Jlnst oObecrieueHusi aBTOMaTUYECKONW pabOThl CTAHOYHOT'O MOJIYJISl B TEUEHUE
NOJIyTOpa-ABYX CMEH MEpEll CTAHKOM YCTaHABJIMBAIOT MHOIOMECTHBIE 3arpy304YHbIC
yCTpOMCTBA (HaKOMUTENIN) 1A cyTHUKOB (puc. 13). Jlns nmepeaayn CriyTHUKOB Ha
CTAaHOK M3 MO3ULMI HEMOABM>KHOTO HAKOIIUTEIISL IPUMEHSIOT CXEMY C MCIIOJIb30BaHU-
€M JBYX-TIO3MIIMOHHOTO Teperpysxkarens (kapeTku-ornepatopa) (puc. 13, a). 3arpy-
304HOE YCTPOMCTBO KapycenbHoro tuna (puc. 13, 6) ocyiiecTisier nepeaady v npu-

CM CIIYTHHKOB 4CPC3 O/IHY IMO3ULNI0, PACITIOJIOKCHHY O ICPC] CTAHKOM.
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Puc. 12. Komnonoska I'TIM "Moayns-500" Ha 6a3e
MHorornenesoro crauka P-500 Md4:
| ~ ctanok; 2 — mkad >meKTpooOOpyIOBaHMS; 3 - CHCTEMa YIPABICHUS U3MEPEHHEM MapaMeT-

poB 00paboTku; 4 - ycrpoiictBo UIlY; 5 - HakonmuTeNb CIIyTHUKOB; 6 - YCTPOHCTBO CMEHBI
CIIyTHHUKOB; 7 — CITyTHUK; 8 — KacceTa ¢ HHCTPYMEHTOM

Puc. 13. MHoroMmecTHbi€ 3arpy304Hble YCTPOUCTBA AJIs
CIIyTHUKOB MHOTOLIEJIEBBIX CTAHKOB
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3arpy304Hoe yCTPOHMCTBO C MOABMXKHBIMU mo3unusamu (puc. 13, ) obecrie-
YUBAET Mepenayy U MpUEM CITyTHUKOB C ABYX Pa3IMUYHBIX MO3UIUH, PACIOJIOKEH-
HBIX BIOJb OCH.

VYcTaHOBKa Ha CITyTHUKAX PA3JIMYHBIX JIeTallell pelycMaTprUBaeT HAIMYKUE CH-
CTEMbI aBTOMaTUYECKOHN HIeHTU(UKAIINH (paco3HaBaHuUs1) CITyTHUKOB. C 3TOH I1€IbI0
Ha CIYTHUKU YCTAHABIMBAIOT KOJOBbIE TPEOCHKH WM JPYTUE KOAOBBIE 3JIEMEHTHI, 10
KOTOPBIM JaTYMK HAa MCXOJHOM MO3UIMH, OMpEACNsSeT HAM4he COOTBETCTBYIOIIETO
CITyTHHKa C OTPEICICHHOM 3arOTOBKOM M JaeT KOMaHIy Ha BBI30B TpeOyemoil ympas-
JISTFOLLIEH MTPOTrpaMMBbl M TOATOTOBKY HeoOxoaumoro nacrpymenta. B I'TIC nakonurenn
JUISL CITyTHUKOB CBSI3aHBI MEXIY COOOI rMOKOM TpaHCIIOPTHOM cUCTEMOW. ABTOMATHU-
yeckasl TellexkKa-orepaTop, ynpasisieMas ot OBM, obecnieunBaer nepegady Tpelye-
MOH JeTajli CO CIyTHHKOM Ha Jpyrod MOJIyjb, Ha CKJIaJl, HA MOCYHYIO WJIM Ha KOH-

TPOJIBHO-U3MEpUTEIbHYI0 Maluny (KIMM).
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O6o3nauenue | PaszmepHocTh Tperbs Widpa mrippa
1 23 4 5 6|7 89 10
L MM 120 12520 32 200 46 80 160 250 40
L1 MM 80 |60 10 18 140 20 60 100130 20
L2 MM 12 /10 12 3 |16 | 2 20 50 60 8
L3 MM 26 130 815 46 18 (42 74 86 18
L4 MM 2030 3,9 30 11 15 20 18 |8
D MM 30 [200 16 /160 40 80 100 25 12532
D1 MM 14 110010 80 25 40 60 15 68 20
D2 MM 60 118030180 32 100 140 40 200 50
R MM 70 160 20122 46 38 48 32 58 50
B MM 5112 6 3 5 6 8 4 75

Puc.10I1. BapuanTsl 3aganuii

I'onoBoii pou BpemeHu (4) paboThl METALIOPEXKYILETO 000PYI0BAHUS

Tabmuma 211
Paborta

HaumeHnoBaHue 000py10BaHus JBYXCMEHHAs | TPEXCMEHHAs
Meramnopexymue ctanku ¢ [1Y 1 MHOroonepamoHHbIe CTaH-
KU MaccoM, T:
10 10 3980 5775
10-100 3810 5650

ArperaTHbple CTAaHKH 4015 5990
ABTOMaTHYECKUE JINHUU 3725 5465
['uOkue MPON3BOJICTBEHHBIC MOy, POOOTHU3UPO-BaHHBIC
TEXHOJOTHYECKHE KOMILJICKCHI MacCOM, T:
10 10 5970/7970*
10-100 5710/7620*

* PaGoTa B BBIXO/IHBIE U TIPA3AHUYHBIC THH.
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bananc 3arpat mianoBoro (poHaa BpeMeHu

Tabmuma 311
B % k nna-
[Tokazarenu DJeMeHTHI 3aTpaT HOBOMY
donny
BpPEMEHU
CTaHKH ¢ NIPpOrpaMMHBIM YIIpaBJeHHEM
3aMeHa 1o 3aTyIIeHUI0 0,2
[Tpocrou 1o wH- ABapwuiiHas 3aMeHa 0,5
CTPYMEHTY PerynupoBka 0,8
MexaHU3MBbI TJIAaBHOTO JIBHYKEHHS C TIPUBOJIOM 0,4
[TpocTou mo 060- CtoJt ¢ IPUBOJIOM U CUCTEMOM 0OpaTHOH CBS3U 0,5
PYJOBaHUIO
WuctpymenTanbHbli Oapaban 0,6
[Tpocton o 060- | MexaHu3M 3aMEHBI HHCTPYMEHTA 1,2
PYZIOBaHUIO Cucrema yripaBieHuUs 15
OOCITy»KUBAIOIINE CHCTEMBI 0,6
OTCcyTCTBHE 3arOTOBOK 7,0
ITpocrou o opra- | OTCyTCTBHE YIPABISIONINX TPOrPaAMM 5,5
HU3aUNOH-HBIM HecBoeBpeMeHHBIH NPUXOA U YXOJ pabounx 4,3
nprinHaMm OTCyTCTBUE MHCTPYMEHTA, 3JIEKTPOIHEPIUU -
IToaroroBka k paboTe u yoopke 2,0
[TorpenrHoCcTy ynpasIsIONMX IpOrpaMM 0,5
bpak bpak npenpiaymux oneparuii -
bpak manHol 00paboTKH 0,6
Bcero 1,1
3aMeHa IpPOrpaMMOHOCUTENEH 0,3
Ilepenananka 3amMeHa HHCTpYMEHTa B Mara3uHe 0,4
3aMeHa U peryJIMpoBKa MEXaHHU3MOB M YCTPOUCTB 1,8
YcraHoBKa, BRIBEPKA, TPOOHBIE IPOXOIBI 6,3
ABTOMaTHYECKHE JHHUH
ABapuiiHas M TEKyllas 3aMeHa 6,8
[Ipocrou o un- PerymupoBka 1,3
CTPYMEHTY O’xnjaHue HajlauuKa 1 X0XKJIeHHE 32 HHCTPY- 3,8
MEHTOM
CHIIOBEIE TOJIOBKH 1,7
[laroBslii TpaHCTIOPTED 0,9
IIpocTon mo 060- | MexaHu3M 3aKuMa U (PUKCALMH U3/IETHM 0,6
PYZOBaHUIO [Ipoune 2,8
W3-3a mpeapL Ay X Y9acTKOB 6,6
ITpocrou o opra- | M3-3a mocieayrmux y4acTKoB 5,2
HHU3AIHOH-HBIM IToaroroBka K paboTe U yOOpKe 4,2
IpUYUHAM KoHTpons uznenuit 0,2
OTtcyTcTBUE paboyuX U 3arOTOBOK 8,7
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Pexomenyemblie ctanku ¢ UITY nisg apTomaTudeckoit 00paboTKu AeTaneit

Tabmmma 411
MakcumanbHbie napa- BricoTa ocu 11eHTpOB
METPbI 3arOTOBKU AJISI CTaHKa, MM Mogaens cTaHka
BAJIOB
Hua- | lnuna, | Macca, | Hag cra- | Hap cyn-
METP, MM KT HUHOU IIOPTOM
MM
20 250 2 250 125 1N611T1IM®D3, 1117173
50 500 10 320 200 16b16T1, 1713®3, 16b16d3
80 1000 40 400 250 16K20T1, 1720I1dD3,
16K20dD3
160 1400 160 630 400 16K30D3, 1740PD315732P3
MakcuMaibHbIE TAPAMETPBI
3aroTOBKH JIJIS1 JMCKOB Mopenb cTaHKa
Huametp, | Juimna, | Macca,
MM MM KT
160 100 10 1117173, 111420I1D40, 1164011D4
250 200 40 16b16T1, 16K20d3, 1720I1D30
320 250 80 16K20T1, 16K20®3, 1740P®3
400 320 160 1I1752M®3, 111756 1D3, 111717D3
MakcuMasibHbIE TAPAMETPBI
3arOTOBKH TeJl BPallleHUsI Monaenb cTaHka
Huametp, | Jumna, | Macca,
MM MM KT
200 160 40 HNPT180IIM D4
220 500 150 CTM220K
320 450 300 CTM320K
400 1500 1500 174PD4
450 630 800 CTM450
560 1000 1900 175704
MaxkcumalnbHble TapaMeTphl 3arOTOBKU
JJISl KOPIYCHBIX JIeTaJIel
Hunamerp, | Jmuna, | BeicoTa, | Macca, Mopens cranka
MM MM MM KT
300 300 300 20 NP320[IM D4, 2204BM D4, 6904BM D2
500 500 500 500 HNP500M®4, 6902BCD2, 63061IM D4
800 800 800 3000 | UPOOMD4, 6306ITM D4
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MakcuManbHbIE TApaMeETPhI
34aroTOBKHU AJIs1 KOPIMYCHBIX CraHok
aeTajien
Jma | IIn- | Bei- | Mac-
Ha, | pUHAa, | COTa, | Ca, KT Mojaenb Tun
MM MM MM
200 200 320 60 HNP200I1d4 MHoroneneBoil ropu30HTAIbHBIN
320 250 320 100 | 6902IIM®2 [NopuzonTansHO-hpe3epHsiii ¢ UITY
320 320 400 150 | UP320IIMD4 MHoroueneBoi ropu30HTAIBHBIN
400 500 500 300 | 2204BMd4 MHoroueneBoi ropu30HTAIBHBIN
400 630 500 300 |225BM®4 MHoroueneBoi BEpTUKAIbHBIN
400 900 450 400 | 400V MHoro1eneBoi BepTUKaIbHBIN
400 | 1600 250 400 | T'd217C6 MHoroneneBoi BepTUKAIbHBIN
500 400 500 300 | 6904BMd4 I'opuzonTansHO-hpe3epHsiii ¢ UITY
500 500 500 700 | AP500IIM®4 MHoro1eneBoil ropu30HTAIbHBIN
500 500 800 800 | UC500IIMD4 MHoro1ieneBoi TOpu30HTATbHBII
500 630 500 400 | I'IB500 MHoro1eneBoi BepTUKATbHBIN
500 | 1000 750 700 | 2C150IIM D4 MHoroueneBoi BEpTUKAIbHBIN
630 630 630 600 | Cynepuentp 630 | MHoromeneBoil ropu30HTAIbHBIN
600 | 1250 | 600 800 | 600V MHoror1eeBoil BepTUKAIbHBIM
630 800 800 800 | 220BM®4 MHoro1eneBoil ropu30HTAIbHBIN
800 630 630 500 | 6906BM®2 I'opuzonransHO-(pesepnsrii ¢ UITY
800 800 800 1500 | AUP8OOIIM D4 MHoroueneBoil ropu30HTAIbHBIN
800 800 800 2000 | UC800IIM D4 MHoro1ieneBoi TOpU30HTATBHBII
[IpombltiieHHBIE POOOTHI
Ta6mauma 511
ITapameTpsl
o L
g = | = EA A
o = o = ~ =
5 2 | | | 53
M P e S = N 2 e = OO6ciy)XrBaeMOe TEXHOJIOTUYECKOE
OACI z = Z g g = AT o6opynoBanue
a T 3 = = > g =
s | E|E | g & g 28
= g | 8 2| 8| 8| 5%
8 = = Q o o [sTN )
2| & |23 2| 8| 8| 8¢
o &
TIIK-125, 1161 111D3,
MII-9C 0,2 30 180 120 | 0,5 | 180 | 0,05 171703
TIIK-125, 1161 111D3,
P®-202M 0,2/0,2 30 200 | 120 | 0,8 | 180 0,1 171703
P®-204M PO- TIIK-125, 1161 111D3,
205M 0,5/0,5 30 200 | 120 | 0,7 | 180 0,5 1661603
PD-1001C 1 400 500 | 250 | 0,5 | 60 0,5 6H13®3, 1T1717®3, 116111103
JID-220I1D3, JID-320I1D3,
Iuxion -5.01 5/5 100 850 | 270 | 1,5 | 180 0,1 6520M®3, MP71, 3M151 02
M-31 TIIK-125, 1161 111D3,
(M-21) 5/5 600 | 1000 | 90 | 07 | 120 | 05 | opocin t on ol




[TapameTpst
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E .
Q = = , o =®
= |2 | 2 | 3|2 g |zE
Moxess TP 2 = 5 8| E 1~ ° § 2 O06cmyXrBaeMoe TEXHOJIOTHIECKOE
= 2 = I AR & 00opynoBaHue
= s 2 o 2 o | o2 o g 3 &
o 2 35 s S 2| 25 28 9o 35
I = . = . g S IRl I = Vil 8 S=
2. | 23| 88| 2| 2§ 245¢2¢8
~ £ mo= = = E| O g OgE&sT
1A616D3,
I1P-4 5 150 600 | 240 | 0,7 | 100 | 0,5 17133, 6H82
Yuusepcain-5 5 800 700 | 240 | 0,8 | 120 1 MP-76.BT-51, IE61M®2, 1A616C
KT-141, KT-142, 1A24011-6,
Bpur-10b 10 100 600 | 270 | 0,7 | 120 | 0,5 1T752M®3
MII-5 15 250 600 | 180 | 0,8 | 90 0,5 | E73411, 1713
16B16®3, 16K20I1D3,
MII-8 15 250 800 | 270 | 05 | 120 1 16K20T1.1T1752M®3
M20I1 20 500 500 | 300 ] 05 | 60 1 16K2011d3, 16K20T1, 6902I[IM D3
7607 25 300 700 | 340 | 0,7 | 180 1 16K2011d3, 16K20T1, 6902I[IM D3
I1P-25 25 1000 | 1750 | 320 | 0,8 | 180 1 16K2011d3, 16K20T1, 6902I[IM D3
16K201I1d3, 16K20T1, 6904BM®3,
PIIM-25.02 25 1000 | 1750 | 320 | 0,8 | 180 1 1IT752M®3
1642003, MP-71M, 111735T1D3,
CM40114301 40 760 760 | 270 | 0,5 | 90 1,5 2P13502, 6P13D3, 6902TTM®3
16A16ll. 1T1756 13, 1H713, MP-
CM400280.01 40 - 1000 | 180 | 0,8 | 90 1 76M. 3M152B02.3M132
PB-50 50 300 50 70 1 0,2 ] 30 0,1 1713M®3, 1A713M®3, 16732M D3
Yuusepcan-50m 50 - 900 | 340 | 0,9 | 36 3 1713, 1713M®3,P-71
1I1752M®@3, 111756 1d3, 16K30D3,
PP-1 80 1000 | 3230 | 180 | 0,8 | 180 1 1E732MP3
CMS0IL1.25.01. 80 1I1752M®3, 111426 1D3, 2A912,
A (40*2) 1000 | 3600 | 180 | 0,8 | 90 0.2 2A932,3M152,3M161E
MP-179, 16732®3, 6904BM®d4,
YM16002.8101 160 2300 | 1000 | 90 | 05 | 120 | 05 16K2003
320 16K30d3, 16b16T1, 1740P®D3,
CM1602.0501 (160*2) 1800 | 8900 | 60 | 0,5 | 120 | 05 2043Pd4. 24913, 3M173, 3T172
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