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OT PEJAKUHUH

Exerogno cpeinsis MIKOJa NPOBOXKAeT B CaMOCTOS-
TeJIbHYI0 KH3Hb NMOYTH [BA MHJJMOHA CBOUX ITIHTOM-
ues. JlecsiTs Jier necToBaNH WIKOJIBHUKOB YUHUTEJNs, po-
AMTeJH, BCA cTpaHa. Temepp HacTynaet uepel IOHBIX
OTBeTHUTb HA n06pylo 3ab6OTy NapTHU u Hapoma — mnoH-
TH yuMTbCcsi HJH pabortarb Tyna, e HYXKHbB UX 3Ha-
HH$, 5Heprus, MoJoable pyku. M, KoHeuno, ofliectBo
KJIeT, YTO KaXXJblH H3 HHX NpaBUJbHO BhiGeper cBOH
myTe. A 3TO, K cOXKaJleHHIo, Hejerkas 3ajaua.

«Kem 6BITB?» — KTO M3 Hac He 3ajasaj 3TOrO
BOMpoca Ha nopore kU3Hu, U nonobuo HWMb6cenckomy
repoto Ilep TonTy Bockaunan: «Kakoit ke myrb us-
6patb mHe? Ux Tax MHOro, n BHOOp BbILAeT — KTO
Myap, Kro raym». KoneuHo, 3aMaHuYHBO TOJYYHTb
TBOPUYECKYIO NpPOdecCHI0 — CTaTh KYPHAJIHUCTOM, ap-
THCTOM HJH XyaoxHukoM. Ho Tosbko Ju stu npodec-
cuu TBopueckHe? KoneuHo Her. Bce peso B TBOEM
co6CTBEHHOM OTHOLIEHMH K geay. W rtorma Bcskas
npodeccusi 6yler TBopyeckofl. ITo GeccnopHbIE (axT.
He npuxomuiocs au Bam Hna6awogars 3a pabotoit
ONBITHOTO YyMeJoro Tokapsi? Kak «KoJayeT» OH Haj
H3TOTOBJieHHEM [HKOBHHHOH, OTBETCTBEHHOH JeTaljH.
CkoJIbKO A/ paboTH HYKHO CMeKaJkKH, BKyca, BIOX-
HOBeHHA. DTO JIH He XYMOXKHHUK cBoero nena? Hena-
pOM B nocje[jHee BpeMs Y HAac B CTpaHe NPOBOAATCS
BCECOI03Hble KOHKYpChl MacTepcTBa, a OTJAHYMBIIHMCS
paboyHM NpHCBAMBAIOT BLICOKMe 3BaHuA  «Jlyumuil
tpesepoBlLUK», «JIyumui ToKapb».

Ho unorpa y moJonbix /moneit ObiBaer npeHebpexu-
TeJbHOE OTHOLIEHHe K pabouuM npodeccusM.

«XoasiT rpsisabie, paboTalOT B INBIJIbHBIX, HEVIOT-
HBIX Llexax, TPYAATCS B 1OTe JMILAa HA BU3XKallMX, I'pe-
MAIIHX CTaHKax», — naymaior MHorue. Hackoabko
ycrapeJH 3TH B3r/aan! 3aiinuTe B lleX COBPeMEHHOTO
3aBofia. Kako#l uHMCTOTO#i  CBEpKawT ero CTeHH,



npoJetsl ¥ o6opynoBanue. CKOJNbKO COJHIG, BO3AYyXa H
3esIeHH MO ero csojpamH! Pacnosoxenune CBeTHJbHH-
KOB, pa3MelileHHe CTAHKOB—BCE 3/1eCb CO3AaeT YIOTHYIO
1 JenoBylo o6CTaHOBKY, ycnokaubaeT rsas. Paboune
paboTaloT cefiyac Ha COBPeMeHHOM, MeXaHH3HPOBaH-
HOM 00OpyNOBaHUM, OTBEYalOLleM CaMbiM CTpPOTHM
TpeGOBAHHSAM 3CTETHKH.

Besnnka poab paGo4nx B KOMMYHHCTHYECKOM CTPOH-
teascrBe. Lnndosmuk neHudrpaackoro Kuposckoro
3asoja E. U. JleGenes ¢ Bbicoko# Tpubynnt XXIV cbes-
na KIICC ckasan: «<Hawm, paGounm, 1oBepeHO MHOrOe.
Mb! co3paem MarepuanabHble Ojlara H aKTHBHO ydacT-
ByeM B NOJHTHUYECKOH XH3HH CTPaHbl, COBEpIICHCTBYEM
NPOH3BOACTBO H - AIBJSIEMCS INOIJHHHBIMH XO035ieBaMH
CBOHX NpEeLNpHATHH...».

Ham pabouHiéi Kaacc — JOCTONHBIH [peeMHHK H
NPOAO/IKATENb PEBOJIOLHOHHBIX TpaRHUHHA pOCCHHCKO-

‘TO mpoJetapuara. Ero Beayuiee nosioxkeHHe B COBeT-
CKOM oOL1ecTBe — He Kakasi-To oco6asi, HCKYCCTBEHHO
cO3JaHHasi NpHBHJErHs, a pe3yabTaT AeficTBH 00bek-
THBHBIX 3aKOHOMepHOCTe#i OOIIeCTBEHHOrO pa3BHTHS.
Pa6ounii Klacc HenocpeACTBEHHO CBsI3aH C BhICILedH 06-
ueHapoaHo#fi GopMoO#i COUHANHCTHYECKOH COOCTBEHHO-
ctu. On TpyauTcs B pemanouled cdepe MaTepHaNbHOrO
NPOM3BOACTBA, CO3/1aeT HaHOObIIYIO A0/MO 06IecTBeH-
HoOro GoraTcTBa H, C/eJ0OBaTeNbHO, BLICTyIaeT IV1aBHOMH
NPOM3BOAHTeNIbHOA cHJOf cTpaHn. Henapom B Oruer-
HoM pokaage LK KIICC XXIV cmespy naptuu
JI. 1. BpexHeB cKa3an: «YCHJHa NapTHH H Bnpenb Oy-
AyT HanpasJieHbl HA TO, 4TOOLI BaHsHHe paboyero KJaac-
ca BO Bcex cdepax KH3HH Hamlero obulectTBa pocso H
YKDeNJIsaJ0Ch, 4TOObl €0  aKTHBHOCTb H HHHUMATUBA
NPHHOCHJH elile 60siee MIONOTBOPHbIE PE3YJIbTaThI».

Pa6ounx npodeccuii cywecrsyeT MHOXeCTBO, OfHA
N3 HHX — mnpodeccus craHouHHKA. BoopyKuBHIHCHL
3HAHHAMH 3TO¥ mnpodeccun, Bul cmoxere ynpasiasith
CJAOXHEeHIIMMH H, TIOXKaJYH, caMbIMH pacrnpocTpaHeH-
HBIMH B MaIIMHOCTPOEHHH MallHHAMH — MeTaJjJjope-
KYUIHMH CTaHKaMH.

CraHkH — 3TO CBOero pofa (yHAaMeHT COBpPEMEH-
HOTo mpeAnpHsTHs. Beab naxe caMu CTaHKH KOTAA-TO
ClleJlaJIl Ha TaKHX Ke TOUHO MawHHaX. KaKHX TOJBKO
CTAaHKOB He GuiBaeT. OmMicaTh KaXAbfl W3 HHX —



3ajlaya MHOTOTOMHBIX TpyaoB. HasHauenue 3Tofi KHH-
ru GoJee ckpoMmHOe. B Heli pacCkasbiBaeTcsi, H3 KaKHX
MeXaHM3MOB H y3JIOB COCTOAT MeTaJ/JopexylilHe CTaH-
K{; NOYeMy Ha OJIHHX CTaHKaX MOXHO o6pab6oraTth
TOJIBKO TJIOCKHE HAeTaJH, Ha JAPYrHX TOJIbKO KpYyrJble;
KakHe CTaHKy HYXHO BBINOJHHTb JBHIKEHHS, UTOOBI
o6paboTaTh Ty HJIH HHYIO Jl€Tajlb; KAKHE CHJb cOBep-
mmamT paboTy; Ha KaKOM MpHHOHuNe paboTaer caMbiil
IPOCTOM CTAaHOK U CaMBIfl CJIOXHBIH -— € IpOrpaMM-
HbBIM ynpaBJenneM. B kHure mofizer peub 00 yAWBH-
TeJbHBIX CTaHKaX-aBToMaTax, KOoTopele paboraior Ge3
yyacTHs uyeJoBeKa, O MpPHHIMNe TOCTPOeHHs aBTOMa-
THUECKHX JHHHH H O MHOIOM, MHOTOM JIPYyroOM.



BBEAEHHE

Cpenn MHOXeCTBa MAalIHH, MEXaHU3HPYIOLIHX TPYX
yeJioBeKa, 0co0Yyi0 M BaXKHeIyio POJb HrPaloT MeTal-
Jope)KyliHe CTaHKH{, C MOMOLIbI0 KOTOPHIX MPHIAIOT
JeTansiM MaUIMH HYXHYyIO ¢OpMYy M 3ajaHHblEe pasme-
pBl: NPH MOMOLIM PeXyUUX HHCTPYMEHTOB C 3aroro-
BOK CHHMAIOT JIHUIHUH MeTaJll.

Pasnoo6pa3nble ¢opMbl MOBepXHOCTe# JeraJetfl,
o6pabGaTbiBaeMblX Ha CTaHKaxX, MOXHO pasJeJuTb Ha
IJIOCKHe TIOBEPXHOCTH, IIOBEPXHOCTH TeJ BpaileHusd,
BUHTOBbIE NOBEPXHOCTH, (pacoHHbIe MOBEPXHOCTH H [P.
Bce meranu MammuH Kak Gbl COCTOAT M3 COYETaHHH
pasJuYHbIX BHAOB [OBEPXHOCTeH M HX OTHeJbHBIX
3JIEMEHTOB.

B coorBercTBUM ¢ OCHOBHHIMH (dopMaMH o6pabaThl-
BaeMbIX [OBEpXHOCTell JeTaJiefl MOXKHO pa3ivyaTb TH-
bl METaJJIOpeXylHUX CTaHKOB.

Tak, miockue noBepxHOCTH o6GpabarbiBAlOT  Ha
CTpOraJibHbIX WJIH (pe3epHbIX cTaHkax. as o6pa6ort-
KM 6oJjiee CJHOXHBIX IJIOCKHX [MOBEPXHOCTEH MpHMeHs-
IOT MPOTSIKHbIE CTAHKH.

[TIpu o6paboTke moBepxHOCTe# Tes BpalleHUs (Ha-
NpUMep, [UJHHADHYECKHMX) MPHMEeHAIT GoJbLIYIO
TPYNNy CTaHKOB TOKADHOro THIIA, CpeHd KOTOpHIX eCTb
J06OoBble, KapycelbHble, peBOJbBeDHbIe M Jpyrue
CcTaHk{. Pa3HOBUAHOCTSIMH TOKapHBIX CTaHKOB SIBJA-
1oTcsl GoJjiee  POM3BOAMUTEJIbHBIE MHOropesnoBble H
MHOTOULIMUH/IeJbHbEIE TIOJYaBTOMATbl H aBTOMATHI.

Has o6paboTky OTBepPCTHH B [eTaisiX MalIHH CJy-
’KaTh CBepJUJbHBIe cTaHKH. LIMIMHApHYECKHEe M TJIOC-
KHe [OBEePXHOCTH KOPHIYCHBIX JHerajieli o6pabarTbiBaioT
Ha pPacTOYHBEIX CTaHKaXx.

BuHtoBBle MOBepXxHOCTH OOGpabaThiBalOT Ha ToKap-
HO-BHHTOpDE3HBIX, pe3b0odpesepHbix, pe3bbounnudo-
BaJIbHBIX M  CHelHaJbHbIX pe3bOOHape3HblX CTaH-
Kax.



HOns 06paboTKH CJH0KHBIX (ACOHHBIX [OBEPXHO-
CTell co3ZaH OCOObI THI KOMHPOBAJBHBIX CTAHKOB.

3yb6uatsle Koseca ob6pabartbiBaloT Ha 3y6ooGpaba-
THIBAlOWMX cTaHKax: 3y6odpesepHbix, 3y6omando-
BaJibHBIX, 3y6010/0€KHbIX U IP.

lnudoBanbuble cTaHKH CJAYKAT LA YHUCTOBON 06-
paborku gmerajei. Has emlle 6oJibIIero [OBBILIEHHS
KayeCTBa MOBEPXHOCTH — CrJaxKHBaHHUA 6oJiee MEJKUX
HEPOBHOCTeH Ha MOBepPXHOCTAX JeTajell mocie LIIHGO-
BaHHfl NPHMEHSIOT pasJjiHuHble AOBOAOYHble M IPHTH-
pOYHbIE CTaHKH.

[Mepeunciennble MeTaJIOpeXylllHe CTaHKH sBJSA-
I0TCSl OCHOBHBIM KOMIIJIEKTOM OGODYHOBaHHA HJsd Ma-
LIHHOCTPOHUTEABHBIX OpeLNnpHATHI.

Bce Mmeransopexyiine cTaHKH HOJKHBI, B OCHOB-
HOM, OTBeuaThb AByM TpeGoBaHuAM: obecneynBaThb Bbl-
COKYIO NIPOH3BOJAUTENBHOCTb U TpebyeMoe KauecTBo 06-
paboTku meraJel.

[TponsBoaANTENBLHOCTD MeTaJI0peXKYINero cTaHka —
9TO KOJIMUECTBO JeTaJtied, KOTOpoe MOXHO ob6pabo-
TaTb Ha HeM B eAMHHLY BpeMeHH. IIponsBoguTeNDb-
HOCTb CTaHKa Oymer Tem 0oJblile, YeM MeHblile LITyY-
Hoe BpeMsi oOpaboTKu jAeTaJseil, T. e. BpeMs, 3aTpauu-
BaeMOe Ha 06paboTKy OAHOil neranu. Uem Bhille 1po-
H3BOJHUTEJbHOCTb CTAHKOB, TeM HuXKe cebecToMMOCTb
BLINYCKaeMOH MPOLYKIHH, a CHHXKeHHe ce6ecTOMMOCTH
NPOAYKIHH MAalIHHOCTPOHUTEAbHBIX 3aBOJAOB -— BaX-
He#llllasi HAPOAHOXO35HCTBeHHasA 3alaua.

KakoBbl e OCHOBHbIE MyTH MOBLIILIEHHA NPOH3BO-
JHTEJbHOCTH MeTasJopexXyIluXx CTaHKOB? ITO COKpa-
lleHHe MAaUIMHHOTO BpeMeHH o6paboTku meTateil, a B
CBAI3H C 3THM — IMOBBHIILIEHHE PEXHMOB pe3aHHd, T. €.
CKOpOCTH 1 TojayH. [IpuMeHeHHe BBICOKHX CKOpOCTeH
pesaHusi TpebyeT YCOBEpILEHCTBOBAHHS KOHCTPYKIHH
CT@HKOB, GoJibllell NPOYHOCTH W HAJEKHOCTH B pabo-
Te, Gosbllell MOLLHOCTH NMPHUBOAOB, a TaKiKe NpPHMeHe-
HHS MHCTPYMEHTOB M3 HOBBIX BLICOKOTBEpAbLIX M Kapo-
CTOHKHX MaTepHaJoB.

Jlas cokpareHHss MalIHHHOTO BpeMeHH 06paboTkH
HeTajlel Ba)KHO TaKXKe OJHOBpPeMeHHOe BBIOJIHEHHE
(coBMerleHHe) HECKOJbKHX omepauuii. D10 oCyllecT-
BJSIETCS, HafnpuMep, B  MHOTrOpe3lOBHIX H B MHOTO-



LWINHHACJbHBIX CTaHKax (npu ¢pe3epoBaHHH HabopoM
U3 HECKOJbKHX (ppe3 HJH HECKOJbKHMH (¢pe3epHBIMH
roJIoBKaMH), Ha arperaTHbiXx CTaHKax (OpH coOBMelle-
HHH HEeCKOJBKHX BHIOB 06pab6oTKH), Ha aBTOMarax
T O

Jssi NOBHILIEHHST NPOHU3BOAUTENBHOCTH 06paGoTKH
HMeeT 6oJblloe 3HaYeHHe COKpallleHHe BCIOMOraTeJib-
HOro BpeMeHH, KOTOpOe 3aTpaudBaercs Ha YCTaHOBKY,
3aKpemnseHHe H cHsaTHe o6pabarbiBaeMOH 3aroTOBKH,
HOABOJ, OTBOJA W CMeHY HHCTPyYMeHTa, HacCTPOHKY
CTaHKa H T. .

PasBHTHe cOBpeMeHHBIX CTAaHKOB HAET TO MNYTH
BCe OoJbillel aBToMaTH3alMH HX paborel. CraHoK-aB-
TOMAT He TOJbKO COBepLIaeT ABHXKEHHs, HeoOXoAHMbie
Iaa o6paGoTkH ferasneill, HO M yNpaBJseT CBOeHd pa-
60T011.

Cranok-aBToMaT 6e3 HenocpeACTBEHHOr0 YYacCTHs
pabouero BKJIOUaeT H OTKJIOYaeT HYXKHBIE ABHKEHHS,
BBINOJHACT HX B ONpefieJeHHOA NOC/IeA0BaTeJbHOCTH,
C 3ajaHHBIMH CKODOCTAMH, NOjayaMH H [JIHHOA
XO[0B.

ABTOMaTH3auus CTaHKOB, Nepefaya HM (PYHKIHH
yIpaBJeHHs, HMCCT NepBOoCTeNeHHoe 3HaueHHe A/ Mo-
BbILIEHHS HX NPOHU3BOAUTENBHOCTH U 0OJeryeHus Tpyna
pa6ouux.

ABromaTH3auHs CTaHKOB ObiBaeT 4acTHYHOH M HOJ-
HOH. B cBA3HM ¢ 3THM CYyIUIECTBYIOT CTaHKH-HOJYyaBTO-
MaThl H CTaHKH-aBTOMaTh. B mosyaBromMarax aBTOMa-
THYECKH BHINOJHAETCS  LUHKA  06pabGoTKH, KpoMme
3arpy3kH M pas3rpys3Kd jaeraJed, NpOH3BOAHMBIX BpYY-
HyI0; B aBTOMaTax cMeHa o6pabaThiBaeMHX AeTajeil
aBTOMAaTH3HPOBaHA.

B Coserckom Coio3e IHPOKO BHEAPAIOTCS NOJHasi
U KOMIJeKcHas MeXaHH3aumus M aBTOMaTH3alHs HPo-
H3BOACTBA, NPH KOTOPHIX MeXaHHU3Mbl CaMH BHINOJHS-
I0T He TOJbLKO OCHOBHBle Ipoueccel 06paboOTKH, HO H
BCIIOMOrare/bHHEe — TPaHCMOPTHPOBKY JHeTanlefl OT
cTaHka K cTtaHKy. [IpH 3TOM aBTOMaTH3HDYIOTCH yXKe
He TOJBKO OTAeNbHBIE CTaHKH, HO [eJable CHCTeMH
CTAHKOB — aBTOMATHYeCKHe CTAaHOYHLIC JHHHH, LEXH
u gaxe 3aBofinl. KoHeuHo, obuiee ynpasJjeHHe, Hajlag-
ka U HabJlofeHHe 3a paboToll ocralTcA 3a YesoBe-
KOM.



Boubiioe 3Hauenre MMeeT CTeneHb yHHBEpCa/JbHO-
CTH uJH, Haobopor, cnenuanu3auui craikos. Ha ynu-
BepcaJbHBIX CTAaHKax MOXHO o6pabartbiBaTh HeTalH
pasiauunoil GopMHl M pasMepa, HAa ClNEHHAJbHBIX —
JULIb OTpefeJeHHbe feTadu. B cBA3M ¢ 3THM cnenu-
aJpHble CTAaHKH G6oJiee MPOCTbl, NPOM3BOAMTENBHH H
aBTOMATH3HPOBAHLI, MPHUMEHSIOTCI OHH B MacCOBOM
NpOH3BOACTBE. YHHBEPcadbHbLE CTAHKH CJOXHEE, OHH
ponyckaior 60Jiee LIMPOKYIO NepeHanagky AJAs o6pa-
60TKM HOBHIX BHAOB M pasMepoB peTaJjed, BO3MOX-

HOCTbL 4Hero B cCrenHaJibHbIX CTaHKax O4YE€Hb OrpaHu-
YyeHa.

Bce Meraanopexyiiye CTaHKH MOXKHO NMOmpasfe-
JUTb Ha YeThipe TPymNbi:

1) yuuBepcanbHBle CTaHKM LIHPOKOTO Ha3HAUYEHHUS
Aasi 06paboTku peranedl pa3Hoo6pasHOl  ¢GOpPMHI H
pas3Mepos;

2) yHuBepcasbHble CTAHKH — MpeiHa3HayeHbl AJs

NPOU3BOACTBA PA3/HYHBIX feTaNell ¢ MEHbIIHMH BO3-
MOXHOCTSIMH DeryJupOBaHHS;

3) cnenuaiu3upoBaHHBIE CTAHKW — TpenHasHaue-
HBEl AAs BHITIOJHEHHSI onepauMi npu o6paboTKe mera-
Jefi ofHHAKOBOH (GOpPMH, HO pa3JqHYHOro pasMmepa (B
OnpejfesieHHHX Mpejxesaax);

4) cnennanbHble CTAHKH — IpefHasHaueHsl IJA
onpenelieHHLIX onepauuili ¥ o6pabGoTKH Jeraneidl OnM-
HaKoBOH GOpMBEI U pasmepa.

Cranku ycrapeBIIHX MOJejiedl NpH HEKOTOPO# me-
pedenke ¥ OGHOBNEHMH (MOAEPHHM3AlMH) MOrYyT CTaThb
MOJIe3HLIMU JAJIS MpOM3BOACTBA. MopxepHH3anus Takux
CTAaHKOB B OCHOBHOM HallpaB/ieHa Ha MOBLIIEHHE TPO-
U3BOAUTENbHOCTH M TouHOCTH. OHA mpexnae BCero co-
CTOHT B yXeCTOUeHHH TOYHOCTH IBHXKEHHS Y3J/I0B, yBe-
JHYeHHU MX OLICTPOXOAHOCTH, CKODOCTH HX IVIaBHOTO
IBUXKeHus pe3anus ¥ nogaud. C 3THM CBA3aHO YBEJH-
YyeHHe MOIIHOCTH CTaHKOB, NYTEM YCTAHOBKH Ha HHUX
Gosneee MOIUHBIX 3JeKTponsMraresell. Boubimoe 3Ha-
yeHHe YUMeeT aBTOMATH3alMus STHX CTAHKOB, HaNpHMep,
YCTaHOBKA Ha HMX aBTOMATHUECKUX 3arpy30uHBIX yCT-
pOHCTB, GHICTPOAEHCTBYIOMIMX 33XXKHMOB, KOHTPOJBLHO-

H3MEPHUTENbHBIX HpHCHOCO6JIeHl’lfl, ABTOMATHYECKUX
noAHAJMAgUHUKOB H T. .



10

KoHeuHo, npu yBenuueHHH CKOPOCTH pe3aHUA H
MOILHOCTH CTaHKa HeoOXOAHMO YUHTBIBATH €ro BO3-
MOXKHOCTH H, €CJAH HYZXKHO, MPOHU3BOIHUTL B HeM COOT-
BeTCTBYIOIIHE H3MEHeHHs M mnepecTpoiiku. Tax, npu-
XOJMTCA, HaNpUMep, 3aMeHATb NOJLUHIIHHKH CKOJhKe-
HUSL Ha MORIWUMNHHKH KadeHnsa. OueHb  BaXHO
ycHAHBATh cjabble 3BeHbS MeXAHH3MOB CTaHKa, Je-
Jath ux 0OoJiee MPOUHBIMHM, KECTKHMH M H3HOCTOH-
KHMH.

Boabiioe 3HaueHne uMeeT TOYHOCTh 06paboOTKH Ha
craHkax. CoBpeMeHHble TpeGOBAaHHSI K TOYHOCTH obpa-
6orkn Bce Oosee m Gosnee mnoBblawTc. TouHOCTB
0o6paGoTky oO3HauaeT CcoOJIOAEHHEe TeOMeTPHYeCKHX
napamerpoB 00paboTaHHBIX [erajedl B npelenax 3a-
ILaHHBIX Romyckos. TpeOyemas TOUHOCTb oGecneynBaert-
csl ompejelieHHHM [ONycKOM Ha 00paboTKy merann —
PasHOCTBIO MeXAy HaubGoJbIUMM H HaHMEeHbHIUM
npelenbHbIMH pasmepamu. Hapsny c TouHocThIO pas-
mepoB TpebGyercs u Ttounoctb ¢opmel. Hanpumep,
KpYrJioe CeueHHe BaJIOB HOJKHO ObITh 6e3 OBaJbHOCTH
M CpaHeHOCTH, a B NPOJLOJLHOM HalpaBjeHHd — G6e3
KOHYCHOCTH uJin GoukooGpasHoctH. Tpebyercs rtakxe
TOYHOCTb B3aMMHOrO PAacloJIOKeHHA TOBepXHOCTeH,
T. €. MX [apaJsjejbHOCTb, MEPHEHIHKYJISPHOCTb HJIH
COOCHOCTb, HanpHMep, OTBepcTHH  (pacnosoxeHue
oceill OTBEPCTHH 1O ONHOW NPAMOK).

OpuuM u3 raaBHbIX ($aAKTOPOB, HeNoCpPeRCTBEHHO
BJAUAKIHX HA TOYHOCTL 06paboTKH Aerajeil, ABJseT-
Csl reoMeTpHuecKass HeTOYHOCTb 3JIeMEeHTOB CTaHKa,
TaK Kak OHa yuacrByerT B 00pa3oBaHHM MNOTPeLIHO-
crell ¢dopmur o6paborku geraqu. Hanpumep, B ropu-
30HTaNbLHO-ppe3epHbIX CTAHKAX IJIOCKOCTb  CTOJa
JOJKHA ObITh CTPOrO napaiseibHa MJOCKOCTH, TIPO-
xoaAuel uepe3 ocb (pesbl. B mpotusHOM ciayuae 06-
paboTaHHada NMOBepXHOCTb Oyler HemapajjeibHa K
ONOPHOM M Hapyumiarcad ycTaHOBJEHHble pa3Mepnl Jera-
Jed.

Ha roxkapHbIX cTaHKax NpPH HemapaJeJbHOCTH Ha-
NPaBAAIOUIHX CYNNOPTa H OCH HINHHIeAs AeTaJb NnoJay-
YHUTCA He WHAMHAPHUYECKON, a KoHHuecKon. [pyrue na-
PyLIEHHsT TOYHOCTH 3aBHCAT OT MOrpelHocTell mepejaa-
TOYHBIX OTHOLIEHHH MEXKAYy 4HCTaMu 0BOPOTOB B Me-



XanH3Max CTaHka, OT 11eTOYHOro noabopa yucen 3yOb-
€8 CMeHHBIX KoJec, OT OHeHHs KoJec H Ap.

Bpenno orpaxaiorcs Ha TOuHOCTH 00pabOTKH yIl-
pyrue fledopmaluM cTaHKa, NpUCrOCOJeHHH, HHCTPY-
MeHTa 4 obGpabatbiBaeMbIX fAeTaJseH, a TakKKe HeTOu-
HOCTH B YCTaHOBKe [eTajed W HHCTPyMeHTra, JOMy-
lleHHblE MDY HacCTpoHKe CTaHKa, M AP.



O6pa6oTKa MAOCKHX
nosepxHocreit

O6pa6oTka
TeJ BpalteHust

O6paboTka
BHHTOBHIX
nosepxHocTel

@ O6paborka

3yGuaThiX Koaec

@ OGpaborka neraned

Ha arperaTHbX
CTaHKax

H ABTOMATHYECKHX
JUHUAX
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TJIABHBIE ABH)XEHHA

B METAJUJIOPE)XYLIHX CTAHKAX
NPH OBPABOTKE

PA3JIHYHBIX NOBEPXHOCTEH

Cranoxk, Kak ® Jao6as MmalidHa, Co-
CTOHT H3 TpeX OCHOBHBIX 4YacTef:
1) paGoyHX HJH HCHOJHHTEJbHHIX Op-
raHOB, HENOCPEACTBEHHO BHIIOJHAIO-
IIMX TOT HJH APYTrod MPOH3BOACTBEH-
HBIi npouecc (B HalleM cJydyae —
pe3aHHe); 2) 3JeKTPOABHrartess, Aaio-
IIero CTaHKy 3HEepruio, HeoOXOLHMYIO
[Jisi IpUBeleHUs] B JBHKEHHE Pa3JiHu-
HBIX M@XaHHM3MOB CTaHKa; 3) pasJjHu-
HbIX MeXaHH3MOB, NlepelaloluX H mpe-
06pa3yIoluX ABHKEHHE OT JBHrarens
K HCTIOJIHHTEJbHLIM OpraHaM.

Ilpexne Bcero BaxKHbl pabouHe
opranpl. OHH ABASIOTCA  OCHOBOH
CTaHKa U HX [BHIXKEHHe oOIpelejser
Xapakrep ofGpa6orku. Texnosoruuec-
KHe [BHXKeHHs pabOouyHX OpPraHoB Me-
TaJJIOPeXKYIIMX CTAHKOB oGecrneyHBa-
10T [npoluecc pe3aHHs MeTajja.

B meraniopeXyuux craHkax ABH-
KeHHsi pa6OYMX HJM HCIOJHHTEJbHBIX
OpraHoB OnpefleJAIoTCS CAMUM Xapak-
tTepom o6paborku peraneid. C 3aro-
TOBKH cpe3aercsi BepXHMH CJOH B BH-
e CTPYXKKHM C LeJibl0 NpHAATb eH
HYXXHBe (GOpMy H pa3Mephl, a TaKike
KauectBO  noBepxHoctH.  [loatomy
IJIaBHBIM [BUXKEHHEM CTaHKa sBJseT-
csi TO, MPH KOTOPOM OCYLIecTBJseTcs
pesaHHe — cHUMMaercs crpyxkKa. Ero
CKODOCTb fBJSIETCST CKOPOCTBbIO pe3a-
Husa. Bo MHOrMX cTaHkax 3TO IJ1aBHOe
OBHXKEHHe  pe3aHHsd NpPOU3BOIHTCSH



PeXKYILHM HMHCTDPYMEeHTOM (Hanpumep, B nNOnepeyHo-
cTporanioHbix, ¢pesepHux, mAH(OBANTLHBIX, CBeDJAHb-
iIBIX M OPOTSXKHBIX CTaHKax). B psine Apyrux craH-
KOB TJIaBHOe [BHXKEeHWe De3aHHsl OCYIlecTBJsieTCH He
HHCTPYMEHTOM, 4 3arOTOBKOH — ee BpallleHHeM B
[eHTPaxX Ha TOKADHLIX CTAHKAaX MM JBHKeHHEM CToJa
C [eTajdbido y NPOAOJBLHO-CTPOTANbHBIX CTAHKOB.

K pabGounM ABHXXEHHAM MCMOJNHHTENbHBIX OPraHOB
CTaHKAa OTHOCATCH [BHXKEHHS NOAAuM. DTH [ABHXKeHHS
HeOOXOAUMBl JJsi 00pabOTKM Bcell IOBEPXHOCTH [eTa-
Jeli. B Tex craHkKax, rie [BHXKeHHe pe3aHHSl COBep-
IIAeTCsl MHCTPYMEHTOM, oJaya oOLIYHO NPOH3BOLHTCS
IBHXXeHUeM jeraneii (nanpumep, Bo ¢pe3epHbIX, MIJIHU-
doBanbLHHX, NONEPEeYHO-CTPOrajbHLIX CTaHKax). B
TOKAaPHBIX Ke H B NPOAOJbLHO-CTPOrajIbHBIX CTaHKaX
nojfiaya OCYIEeCTBJSIeTCH HHCTPYMEHTOM, KOTODHIH IpH
TOKapHOH 06paboTKe nepemelllaeTcss BAOJb HJIHM nole-
peK ocu feranu ¥ o6TauuBaeT BCe HOBBbIE Y4acTKH IO-
BEPXHOCTH. B CBepJHJBHBIX CTA@HKAaX CBEPJIO BBHITION-
HfeT KaK BpalllaTe/bHOe ABHXKeHMe pe3aHHs, Tak H
nofayy BAOJb OCH OTBEPCTHS.

JlBHxKeHHe NONAaud MOXET COBepIIaThCsd NePHOIH-
YeCKH, Kak, Hanpumep, TONepeuHOe INepeMelleHHe
HHCTPYMEHTa HJIHM JETajd B NpOMexXyTKe MeXIy ABY-
Msi TIPOXOJaMM Ha CTPOrajbHbIX cTaHKax. Ho Bo MHo-
rHX CJyuyasix Nojaua NPOMCXOIMT HenpPepbIBHO, ONHO-
BPEMEHHO C JBHXKeHHeM pe3aHHsi (Hanpumep, B TOKap-
HbX, Qpe3epHbiXx M MJIM(OBAJbHBIX CTaHKax). 3mech
coueraercss JBa ABHXKEHHs DPasJMuYHbLIX pabouux opra-
HOB CTaHKa; B pe3ysbTaTe oOpa3yeTcs OoJee cJ0XKHOe
OTHOCHTENbHOE [BHUIKEHHE MeXJy HHCTPYMeHTOM H
IeTanblo. B ciayuasix HenpepuIBHON TIOAAUH OHA COBep-
I1aeTcs C MeHblled CKOPOCThIO.

C TOYKM 3peHHS MexaHHKH, B CTaHKaX CcJaedyer
passMuarth JBa OCHOBHBIX BHIA JBHXXEHHSI: BO3BPaTHO-
NocTynaTtesibHoe M BpaliareibHoe. Tak, HanpHMeD,
rIaBHOe JBHXKEHHe B CTPOrafJbHbIX CTaHKaX — BO3-
BPATHO-NIOCTyNaTeJbHOe, B TOKapHBIX — BpaliaTeNdb-
Hoe. B OOJNBIUMHCTBe CTAHKOB HMeEIOTCA  pazjHuHbIe
COueTaHHs] NOCTYNATeJbHOrO M BpallaTeNbHOrO IBH-
XKenuil. B ¢pesepHbix craHKax, HampuMmep, Bpallaer-
csi ¢pesa, nocTynaresbHOe Ke ABHXKEHHEe HMeeT CTOJ
¢ meranpio. TakHe e J[BMXKeHHS B CTaHKax AJs
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winoBaliua IL.10CKUMX nosepxHocTeft. B pasHoobpas-
HBIX XK€ CTaHKax TOKapHoH rpynnsl, Hao6opoT, AeTaJb
BpalllaeTcsl, a HHCTPYMEHT [BHKETCs MOCTYyMaTesbHOo,
npHYeM B pas3HbHIX BHAAX TOKapHHIX paboT riasHOE
BpaumiaTeJibHOe JBHXKeHHe JeTasJH pasjHyHo couera-
eTcsl C MOCTyNaTelbHBIMH JABHXKEHHSAMH HHCTPYMeHTa
(IPOMO/IBHBIM H MONEPeYHBIM).

B cBepauibHEIX CTAHKAX HHCTPYMEHT cOBepllaer
KaK mocTynare/ibHoe, TaK W BpalllaTesbHOE ABHXKEHHE.
B crankax asns Kpyrsoro wingoBaHHS HMeeTCs ellle
6oJslee CJIOXKHOE COYETAHHe JBHXKEHHH — BpalleHHA
uwsndoBaNbHOrO Kpyra € BpaluleHueMm fAeTaJH H C [0-
CTyIaTeJIbHOH MPOAOJIBHOH ToOZaueld detatH HIH

Kpyra.
O0padoTKa NAOCKHX NOBEPXHOCTEMH

Haun6osnee pacnpocTpaHeHHbIMH CTaHKaMu AJs o6pa-
GOTKH INIOCKOCTeH $IBJISIIOTCSI CTpOraJibHble, MPOTSIK-
Hble, (dpe3epHble H MOcKomHdoBanbuble, CTporass-
Hble CTAHKH pa3feJsioTcsl Ha HomepeyHsie (puc. 1, a)
U npoposbHeie (puc. 1,6).

Ha crtporanbabix craHkax obpabaTblBaloTcs ropH-
30HTaJibHble W BePTHKaJbHble MJIOCKOCTH, Da3JiHYHbIE
KaHaBK{, Ma3bl M Jpyrde HPSMOJuHeliHble NMOBepPXHO-
ctu. B monepedHo-crporasbHBIX CTaHKax pe3ell JBH-
JKeTcsl M0 HeNOoABHXKHON (B MOMEHT pe3aHusi) AeTaJ,
a B IPOAOJIbHO-CTPOraJdbHbIX ABHXKETCH CTOJ C AeTaJbo
OTHOCHTEJIbHO HEeMOJABHAHOrO (B MOMEHT pe3aHus)
pesua. 11 B ToM um B ApyroMm ciydae nocTynaresbHOE
IBHKeHHe SIBJAETCS TJaBHbIM MIBHXKeHHEM pe3aHHs.
ITonepeunas iogaia y npoAoJbHO-CTPOTajbHbIX CTaH-
KOB OCYILeCTB/IfCTCA CYNNOPTOM Ha TpaBepce, y mofe-
peUYHO-CTPOra/ibHblX — CTOJIOM C 3aKpemJeHHOH Ha
HeM JeTanablo.

B TsKesbIX NPOROABHO-CTPOraJibHbIX CTAaHKax AJs
TIOBLILIEHUSI MPOH3BOANTENbHOCTH 06paboTKa MOXKeT

 OMHOBPEMEHHO MNPON3BOAUTHCA HECKOJbKHMH  pe3la-

MH — [BYMsl C CyNNOPTOB MONEpPeYHOl TOPHU3OHTaJIb-
HOH TpaBepchl, oOpabarbiBalOIMMH  BepPXHIOK MJOC-
KOCTb, M [IBYMs pe3laMu C CYNNOPTOB BepTHKaJbHBIX
cToek, 06pabaTbiBalOIIHMH GOKOBbIE MOBEPXHOCTH.



[Tonepeuto-crporanshblil (@) ¥ mnpoloJbHo-crporadehbiil (6) Puc. 1.

CTaHKH

B npoTsaxHHIX cTaHKax (puc. 2) riaBHEIM H e[lHH-
CTBEHHHIM palouuM [BHXKEHHEM SBJAETCS IOCTyna-
TeJbHOE [BHXXEHHE CJOXHOrO peXyIlero HHCTPyMeH-
Ta — npoTAXKH (puc. 3). B oTiMuHe OT pe3lUOB OHa
UMeeT He OJHO, a GOJIbIIOe YHCJIO PEXYIUHX KPOMOK
B BHOe 3yObeB, DACMNOJIOKEHHHIX OIHH 3a [PYruM
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Puc. 2. T'opH3oHTaNbHO-NPOTAXKHEOA CTAHOK

BIOJIb CTePKHS NPOTSKKH. Takol yAJHHEHHBIH MHOTO-
JIe3BUHHBIA HHCTPYMEHT IpHXKuMaetcs K o6pabaThi-
BaeMO#l NOBEePXHOCTH [eTaj¥ M NPOTATHRAeTCs BIOJb

¢ ml"////
D

Puc. 3. Cxemsl BHyTpeHHero (a) # Hapy;xﬂoro (6) nporsiruBaHus

Hee MM Yepe3 nmoJocTb (OTBEepCTHE) BHYTPU 3aroToB-
ku. [Ipn 3TOM MHOXeCTBO peyIlHX KPOMOK NpPOTSX-
KH OlHAa 3a Apyrofl cpesaloT cTpyxky. [lostomy o6-
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dopmbi oTBepeTHil, 06pa6aTHIBAEMbIX NPOTHKKAMH Puc. 4.

pa6oTKa NPOUCXONUT OYeHb OBICTPO U  MPOTSKHBIE
CTaHK¥ OTJIMYAIOTCS BBLICOKOH MNPOM3BOAHTENLHOCTDIO.

[Tporarupanne GhiBaeT HapyKHBIM M BHYTPEHHHM.
Ilpn nmepBom o6paGaThiBaeTCs HapyXHas MOBEPXHOCTh
JeTajH, a NpH BTOPOM — CTeHKH OTBEPCTHH, KOTODHIM
ndunaercs ta uam Apyras dopma ceueHus (puc. 4).

TArABaHHEM MOXKHO IOJyyaTh BCEBO3MOXKHYIO H
NPpUTOM CJI0XKHYI0 GOPMY Kak OTBepCTHil, TaK U Ha-

HHX TIOBePXHOCTEH — (ACOHHYIO € Pa3JHYHBIMH
a3aMH, OTBEDCTHS HeKpYIJION, rpaHeHHOW (OpPMBL H

. B 3ToM oTHOWeHHH TPOTSiKHBIE PabOTH OYEHb
aspoobpasns. ®opma obGpabaTbiBaeMOH IOBepPXHO-
¥ Herasell 3aBUCHT OT NPOGHNA pexymHX 3yOneB
OTSIKKH.

ak xe ycrpoeHa npotrs:kka? Urobwl cpesaTh Bce
HOBHlE CJIOM CTPYXKKH, KaxKABH cjaefyiomiHii 3y6 noJ-
JK€H BBICTYNATh HECKOJbKO BHILlE, YeM HpenbldyIlue
3y6esd. ITO MOXKHO chenath AByMs cnocobamu. Ilo
oIHOMy crnocoGy pa3Mephl MocCjaenylomux 3y6beB yBe-
JUYMBaIOTCS OAMHAKOBO CO BCEX CTOPOH, IO BCEMY
npodHa0, M KaXAHHA H3 HUX paBHOMEpPHO cpe3aer
ONMHAKOBHIA CJO¥ CTPYKKHM 1Mo Bcell o6paGaTbiBaecMoi
noBepxuoctd. Ilpu apyrom crnocobe 3y6bsi mo AJuHe
NpPOTSIXKKH WMEIOT HeOAMHAKOBHI NMPoPHUAL U Cpe3aloT
CTPYKKY C pa3/MuHbIX MecT o6pabaTHBaeMOl NoBepX-
HOCTH, NMPH 3TOM HADYyKHAas NOBEPXHOCTb HJH OTBep-
cTHe puobpeTalOT 3ananHy0 hopmy.

VCeTpolicTBO NPOTSXKHBIX CTAaHKOB M HX paboune
IBUXKeHUS] CPaBHHTeNbHO npocThl. IIpoTsikka mocry-
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NaTeJbHO ABHXKETCA Blepel, BAOJb YCTAHOBJEHHOH fe-
Tanu (Mayu mestoro paga HeGonbWIHX AeTaneil), u 3y-
Gbsi ee oiuH 3a Apyrum BefyT o6paboTky. B pasubix
MOJe/IIX CTAHKOB MPOTAXKKA ABHKETCS TOPH3OHTAJBHO
uau BeptukanbHo. IIpy BHYyTpeHHEM MNpPOTATHBAHHU
MPOTsKKaA MPOXOAHT 4Yepe3 IMpefBAPHTENbHO CHeJaH-
HOe B 3aroTOBKE OTBEPCTHE M INpugaer emy GoJee
CloXHyI0 Tpebyemylo ¢opmy. Pabora mpoTsaxku Tpe-
6yer npuioxenusa Goapwux cua (ot 5 go 150 7).

[TporakHble CTAHKH [AeaATCA B 3aBHCUMOCTH  OT
BHJla OPraHoB [ABHXKeHHA. B mepBoM cayuae npotsixKka
JBUXKETCSl BO3BPATHO-NOCTYNATR/JIbHO, a JA€Talb HBH-
XKETC OTHOCHTEJIbHO NPOTAXKKU. CYyHIecTBYIOT Takxe
KOHCTPYKIMH TPOTAXKHBIX CTAHKOB GecnpephIBHOrO
neicteua. B 3ToM cayuae petanm ycTaHaBJAMBAIOTCA
Ha KpyrJblil 6ecnpepblBHO BpalllalomKiics CTOJ, a Mpo-
TAXKKA YCTAHOBJEHA HA HEMOJNBHIKHOH YacTH CTaHKA.

PpesepHble CTAHKH TO XapakTepy pabGouHX OBHKe-
HHfl M TeXHOJOTMYeCKHM BO3MOXKHOCTAM IOXOXH Ha
CTporaJibHble U A0a6exHble CTAHKH, HO OTJIHYAITCA OT
Hux OoJabliefl npoH3BOAHTENbHOCTBHIO. PpesepoBanue
IPOU3BOJUTCA BPALIAIOIUMCA KPYIVILIM MHOrOJe3BHHA-
HbIM HHCTPpyMeHTOM — ¢pe3oli. Ecan B nporaxkax
MHOrOyHCJeHHble 3yObsl pacmo/oXeHbl Apyr 3a Apy-
roM MO MPAMOH JIMHMH ¥ PEXYT MpPH NOCTYyNaTeJbHOM
ABHMKEHHH NMPOTAXKKH, TO y (pe3nl 3y6ba pacnojoxke-
HbI 110 IMJHHIPUYECKOH MOBEPXHOCTH H TIPH €€ Bpauie-
HHH pexyT ofuH 3a ApyruM. PpesepoBaHue OT/IHUYAET-
Csl BBICOKOH INPOU3BOZHTENbHOCTHIO H HENPEPBIBHOCTHIO
paboTHI.

[Tpu ¢dpesepoBannn BpalleHHe (pesbl L0JKHO CO-
YeTaThCs C NMPSMOJHHEAHBIM MMOCTYMAaTeJbHHM IBHXKE-
HHEM CTOJIa CTaHKa C YCTAHOBJIGHHOH HA HeM [€Ta-
nblo, Gaarofaps KOTopoMy o6paboTka NPOH3BOAMTCS
10 BCeH 3ajaHHOA IJHHe. B OT/IHYHE OT CTPOrajbHBIX
CTAHKOB TJIaBHBIM [BHJKEHHEM pE3aHHA sABJISAETCA
snech Bpamenue ¢pessl. [TocTymarenbHoe xe mepeme-
IleHHe CTOJIa C AETajdblo ABJAAETCA JHWDb ABHIKEHHEM
nogauy. dpe3a npu pe3aHud HMeeT GOJbUIYIO MOLI-
HOCTb M CKOpOCTb, mMoOjaua aeTanu tpebyer MeHblIeH
MOIIHOCTH M CKOPOCTH.

O6paGoTka ¢pesamMu co3Jajna BO3MONKHOCTb Bbl-
HOJMHATE GOJAbLIOE YHCA0 pPasHooGpasHBIX OllepanHi,



[opu3onranbho-pesepHnlii (@) W Bepruka.ibHo-(pesepennii (6) Puc. 5.

CTAaHKH

TpebyeMBIX TpPU HM3rOTOBJEHHH [eTalell pPasjiMuHON H
caoxHOM dopmbl. B cBsisu ¢ 3TMM pasHoobpasHa H
KOHCTPYKLHS npHMeHsieMblXx ¢pes. Pasnuuawr ¢pessi,
BpaIllAIOIIHeCs: BOKPYr TOPU3OHTANbHOH MJH BepTH-
KaJapHOH ocH. Ilo pacnonoxenuto mnuuaens ¢ gpesoil
CTaHKH OBIBAIOT T'OPU3OHTAJbHBIMH  (PHC. 5,@) HIH
BePTUKANbHBIMU (puC. 5,6).

Hexkotopble BHAB paboT, BhNONHAEMbIE Ha (pesep-
HBIX CTAHKax, Moka3aHbl Ha puc. 6. Ha puc. 6, 6 noka-
3aHO (ppesepoBaHHe TOPU30OHTAJIbHOH IIOCKOCTH LH-
auHapuueckoit dpesoit. Las o6paboTKu OHOBPEMEHHO
JBYX NepneHIMKYJSIDHBIX TOBepXHOCTEH NpUMEHSIOT
¢dpessl ¢ pacmoJoXeHueM pexyHlux 3yObeB He TOJbKO
MO0 LMJIMHAPHYECKOH, HO H MO OOKOBOH IOBePXHOCTAM
(puc. 6,0). dpesepoBaHie NOREPXHOCTEH CO CJIOXKHBIM
KOHTYPOM OCYLIECTBJISIeTCsl ClelHaJbHBIMH (PACOHHBI-
Mu ¢pesamu (puc. 6,8). IIBe mapannenbhbie MJIOCKO-
cTH MOXHO ¢pe3epoBarb HabopoM ¢pes, Kak 1oKasa-
HO Ha puc. 6, e.

K rpynne ¢pesepHbIX CTAHKOB OTHOCATCS TaKike
KOTHUPOBaJbHO-ppe3epHbie cTauku. Ppesepys nerals,
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Puc. 6. Tlpumepst paGoT, BhimoNHAeMbix Ha ¢peaepHbIX CTAHKAX:

20

a — OTpe3aHHe AHCKOBOR oTpe3Hoft ¢pesoft;

6 — (pesepoBaHHe NMIOCKOCTH LUHAHHAPHUECKOR (bpe3of;

6 — ¢peseporanue ¢acoHHOR NOBEPXHOCTH (acoHHOH dpesoft;

2 — ¢dpesepoBaHHe NIIOCKOCTH TOPLOBOR (pesodt;

@ — ¢pesepoBaHHe YCTyNla AHCKOBOA TPexCTopoHHeRt ¢pesoft;

e — ¢pesepoBane HaGOPOM ABYX NHCKOBBIX TPEXCTOPOHHHX ¢pe3;
o — ¢peseposanne nasza xouuenoh dpesofr;

3 — ¢peseposanne na3a AHCKoBol ¢pe3oh;

u — ¢peseposaue 3y6beB 3y6uaToro Ko.jeca;

K — (pesepoBanne BHHTOBBIX KaHABOK

CTaHOK aBTOMAaTHUYECKH BOCHPOM3BOAMT MNpPOGH/IbL KO-
nupa. Hlyn mBHXKeTCA MO MOBePXHOCTH KomHpa, H ¢pe-
3epHad rojioBKa B TOUHOCTH TOBTOPSieT BCe [BHIKEeHHS
myna. Takum obpa3om ¢pesa oGpabaTbiBaeT [eTalb
Toro xe npopuaa. Takue CTaHKH NPHUMEHAIOTCH AJIA
H3rOTOB/EHHS JeTasell CI0XKHOA (opmbl (HanpuMep,
JONaToK TypGHH, pa3/jiHUHBIX LITaMIOB, QUTYpPHBIX He-
Tajefi aBTOMOOWJIEH W CaMOJIeTOB), UTO 3HAUHUTEIbHO
yapoliaer, YCKOpseT U yhelleB/seT HX NMPOH3BOACTBO.

PaccMorpum paGoTy KonupoBasbHO-(pe3epHOro
CTaHKa Ha mnpoctefimiefi NPHHIUTHAJBHOA CXeMe
(puc. 7). CneBa Ha BepTHKaJbHOH cToHKe I/, B HHX-
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Cxema xomupoBaJbHO-(pe3epHOro CTaHKa Puc. 7.

Hell YaCTH BBePX M BHM3 ABMIKETCH cJellsililee yCTPOR-
cTBO 2 ¢ iynoM 3. Beiuie 1o Tofi XKe CToiiKe ABHKETCS
UIMHHAENbHBIA y3ea 4 ¢ ¢pe3olt 5, nopTopsiouleli Bep-
THKaJbHbBle ABHXKEHHs ciaejsiero ycrporcrBa. Hlyn,
a Takxe WNHHARNb C (pe3odl nepeMeilaioTcs OLHO-
BPeMEHHO Ha CTPOTo OJMHAKOBOe paccrosiHHe. Mexay
CeASAMM yCTPOACTBOM M LINHMHIAEJbHBIM Y3JOM Ha-
xoauTcsa ocoboe Mepejaiwoilee ycTpoiicTBo (He moOKa-
3aHHOe Ha PHCYHKe), KOTOPOe H 3acTaBJ/sieT PexyuHil
MHCTDYMEHT B TOYHOCTH NOBTOPATb ABHKEHHMA Ilyla.
YcTpoiictBa 3TH OBIBAlOT Pa3jiHYHBIMH: THApaBJHYEC-
KHMH, 3JIeKTPUUECKHMH U 1P.

B JneBofi uacty craHka HaxoZHTCA BTOpas BepTH-
KajlbHas crofika 6. B ee HHKHeHl YacTH HamMpOTHB
Ilyna ycTaHOBJeH KOMHp 7, a HanpotHB (pe3nl —
ob6pabareiBaeMas Aetanb 8. Kak e NpoHCXOAAT ABH-
XKeHusl npH konvpoBaHuH? Ciefsilee ycTPOHCTBO C
L1y[IOM H WNHHAENbHBIA y3ed ¢ ¢pesold ABHXKYTCS
BEPTHKAJbHO BBePX C OJHHAKOBOH CKOPOCTBIO — INYII
BLOJb Konupa, a ¢pesa Bpoap aeranu. [Ipy atom myn
Bce BpeMf INPHKHMAeTcsd TmpyXHHOH K IOBEDXHOCTH
KOTIMpa. B cOOTBETCTBHM C 3THM IUYI IOJyYdeT FOPH-
30HTaNbHOE ABHXKEHHE — OH TO OTXKHMaercs NOBepX-
HOCTBIO KOMHpa BMPaBO, TO [JefiCTBUEM TPYXHHBI
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NOaeTcst BJAeBO. DTH ABHKEHHsl L1YyIa BNPABO U BAEBO
BO3[IeHCTBYIOT Ha Mnepejaioilee YyCTPOHCTBO, KOTOpOe
BBI3bIBAET TOUHO TaKHe e TOPH3OHTaJ/bHble NepeMe-
lleHus wnuHAeast v ¢pesol. [Ipy 3T7oM ¢pesa cHumaer
¢ Zeraad TO GoJiee TOJCTHI, TO 0O0Jiee TOHKHI CJIOH
MeTaJJia, B pe3yJbTare uero JAderaab npHobperaer
¢dopMy KolMpa.

Takum o6pasom, NpH ABHXKEHHH LUyNa [0 KOMHpY
NPOUCXOANT Pa3jioKeHHe KPHBOJHHEHHOIO [BHIXKEHHSs!
Ha [Be COCTaBJAILIHE: BEPTUKAIbHYIO H TOPH30HTa/b-
Hyio. [lpy ABuKeHnu ¢pes3sl Mo AeTald 3TH JBa CO-
CTaBJSIIOIIMX ABHIKEHHSI CHOBa CKJIaABIBAIOTCS B OMAHO
no TakoH e cJoxHOH KpHBo#l. Korma HyxHo ob6pa-
6otaTh MJOCKYIO (DacCOHHYIO AeTalb, STHX ABYX B3aHM-
HO [MeplneHAMKYMSPHBIX [BHKeHHH [gocrarouHo. [lpu
06beMHOM KOIIHPOBaHHH, KOrZa KPHBH3Ha MOBEPXHO-
CTH JleTaJli HMeeT H3MepeHHs! He TOJbKO B [JIMHY H
B IUMPHHY, HO U B BHICOTY, HeOOXOAHWMBI He [Ba, a
TPH B3aNMHO INepNeHAUKYJsIPHBIX ABHKeHHsT uacrtell
craHka. Ecan Ha nokasaHHOH cxeMme CTOJ CTaHKa H
JeBasi CTOHKa BMecTe C KONMHPOM H [A€Tajbld MOLYT
JIBUTaThCs ellle IephneHAHKYIspHO K NJOCKOCTH PHCYH-
Ka, TO 3TO M [aCT TpeTbe MepreHAHKYJAspHOe Hallpas-
JeHue ABHXKeHHs. B3aumHoe ABHKeHHEe MeXAy HIyNOM
1 KOonHpom, ¢pesoil U Aeranbio 6yAeT NPOHCXOAHUTHL B
3TOM TpeTbeM HalpaBJeHHH.

[TnockournudoBanbHble CTAHKH B CBOEM GOJIBLIMH-
CTBE [0 Xapakrepy palouuxX ABHKEHHH W TNPOH3BOMAH-
MBIX paboT MOZOOHKI CTPOTaJbHBIM H (Dpe3epHBIM CTaH-
KaM M OT/JHYAIOTCS OT HHUX XapakTepoM IIpHMeHseMO-
ro uHCTpyMeHTa (1auQoBaJbHOrO Kpyra) M KauecT-
BoM o6pa6areiBaeMoil moBepxHocTH. Pabora miocko-
wandoBaNbHBIX CTAHKOB pasjessieTcsl Ha [ABa Oprana
JBHKEHHS.

B mepBOM 3a/102KeHO B OCHOBe BO3BpaTHO-NOCTYIa-
TeJIbHOE JBHIKeHHEe pabouero croJa ¢ o6pabaThiBaeMOl
JIeTa/bi0 MpH MONEePEeyHOM [epeMeHieHHH Bpallalome-
rocs WMHHAENASA C IJIHGOBATBHBIM KPYTOM.

Bo BropoM cayuae paGouuil cTon coBepliaeT Bpa-
maTe/bHOE JBHXKEHHE Ha BepTHKAJbHON OCH NPH Mole-
peYHOM TMepeMelleHHH IINHHAeAst IIJIHGOBAIBHOTO

Kpyra.



O6paboTka Tea BpalleHun [ ]

3HauuTeIbHOEe KOJAHUECTBO JeTajiell MeXaHH3MOB M
MalluH uMeeT Gopmy Tes BpaulieHHs. ITU meTadd 06-
pabaTbiBAIOT Ha CTAaHKaX, Yy KOTOPBIX IJIaBHOEe ABHXKe-
HHe — BpauareibHoe. TakHMH CTaHKaMH SIBJSIETCS
rpynna TOKapHBIX CTaHKOB: TokapHble (puc. 8), pe-
BOJIbBEpHbIE, KapycesbHble U 1.

Torapuo-BHHTOpE3HBIH CTaHOK Moaean 1K62 Puc. 8.

HcnonunTenpHble opraHsl TOKapHBIX CTAHKOB Coue-
TalT MocTynaTesNbHOe H BpallaresibHoe ABHXKeHus. B
OTJMYMe OT (pe3ePOBaHUs, 3[1€Cb BpauiaTeibHOe [BH-
JKeHHe COBepluaeT JeTajdb CO LINHHAENEeM CTaHKa, Mo-
CTynaTenbHOe  JIBHJKEHHe —— HHCTpPyMeHT (pesel),
yCTaHOBJEHHBIH HA CynnopTe, NIpHueM BpalleHHe [e-
Taju SIBASIeTCS IJ1aBHbIM JABHKEHHEM pe3aHHs, a Io-
CTynaTesJbHOe ABHXKEHHe HHCTPyMeHTa — MoOAauel.

PasHooGpa3Hble BHAB TOKAapHBIX PalOT BBIMOJAHS-
FOTC Pa3JHYHBIMH COYETAaHHSIMH OCHOBHOTO Bpalia-
TEJbHOT'O JBMKEHHS [eTajd C MpoJOJbHOH HJH Hole-
peuHoil mojaue#t MHCTpyMeHTa. IIpn o6GbiuHOM OOTauu-
BaHWH LHJHHADHUECKHX TNOBEPXHOCTEH TNpHUMeHseTcs 29
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Puc. 9. CxeMbl 06paGoTKH KOHHYECKHX
CraHKax:

a — NpH NOBOPOTE BEpXHEH wacTH 6—c¢
cynnopra;

NOBEPXHOCTE Ha TOKApHBIX

2 ncMousIo KOHHDOBaJIbHOﬂ
JHHEeHKH

JIUIIb NpOJoJbHas mopauya Ge3 monepeusoit. Ilpu o6-
TaYWBaHUH TOPLOBBIX nNOBepXHOCTeH, Hao6opoT, npu-
MEHSeTCsl JIMIIb MonepeyHan nogava Ge3 MPoaoJbHOMN.
Ha TokapHmix crankax npousBoasT u Gosee CHOXKHbIe
paboThl, NPH KOTOPLIX BPAUIEHHE [eTaJM COYETAeTCs
KaK ¢ Mpoao/bHOH, TaK M C nomepeuHoifl mogauell HH-

cTpymeHTa. TakoBH HeKOTOpBblE CHOCOGH 06TAaUHBAHHS
24 dacounnix noBepXHocTef.



I1pn o6TauMBaHHM KOHHYECKHX MOBEpXHOCTeH CMo-
co060OM INOBOpOTa BepXHeH YaCTH CYNNOpTa ABHKeHHe
peslia OCyIIeCTBJSEeTCS BePXHHM CYNNOPTOM MO yT-
JIOM OTHOCHMTEJNbHO OCH BpauleHHsl oOpabaTbiBaeMoil
getanu (puc. 9,a). Takoe IBHKeHHe HHCTpPyMeHTa
(pesua) B CYIIHOCTH $IBASIETCS pPaBHOAEHCTBYIOLIHM,
06pa3yoLHMCa OT CJIOXKeHHSl IBYX B3aHMHO IepleH-
IHKYJSDHBIX JBH:KeHHH [OPONOJbHOH H MNONepeyHOi
nopnau. IIpu sToM yroa nmoBopoTa HampasJSIOLIHX, CO-
OTBETCTBYIOUIMH HYXKHOMY YTJy KOHYCHOCTH [eTaJH,
MOXKeT OHTb GOJNbIIMM HJH MEHbUIMM, B 3aBHCHMOCTH
OT yrJla IOBOPOTa CYyNNOPTA.

CoueraHHe MPOOJIbHON M MOMepeyHON nmonaay scHee
BHIHO NMPH OGTauHBaHHH KOHYCOB IO KOTMHpY (pHC.
9,6). Ha craHke ycTaHaBJHMBAaIOT KOHYCHYI KOMHpO-

BaJIbHYIO JIHHEHKY, HAKJOHEHHYIO MOJ YTJIOM, COOTBET-

CTBYIOUIMM 3aJlaHHOMY yTJy KoHyca. Broap nuHeAKH
IBH3KETCS NOJN3YH, CBS3aHHBLIHA ¢ CYNNOPTOM.

[lpy nBHKeHMH BOOJIb CTAHKA CYNNOPT YyBJEKaer
NOJ3YH B NPOROJbHOM HampaBiaeHuH. Ho nsuxeHue
MoJI3yHa cBsi3aHo ¢ JuHeilikod. [lostomy monsyn, ABH-
rasch BIOJb Hee, BbI3LIBAET NBHMKEHHe BepXHell yacTH
Cynmopra B MoOnepeyHoM HanpasieHWH. B pesyibrate
MPOHCXOAHT CJOXKeHHe [ABYX B3aHMHO mepleHIHKYJsp-
HBIX JBHMXKeHHH MOJauH — MPOAOJbLHOH H TMONepeyHoi,
MOTOMY pesell ABHXKeTCS NO AMAaroHANIH MapaJelno-
rpaMMa, HalpaBJeHHOHA MOJ 3alaHHBIM yrjoM o6TauH-
BaeMOro KoHyca.

CroxeHHe NpPOXONBHON H “TNOTIEPEYHOH MORAY Ipo-
HCXOIHMT npH OoJiee CJOXKHOM OGTAaYHBAHUM (PACOHHOH
nosepxHocty. HeGosbpliMe 0O OAJMHe MOBEPXHOCTH Ta-
Kol ¢(opMB MOXKHO OOGTAaYMBaTh CHelHaJbHHIMH ¢a-
COHHBIMH pesl[aMM, HO OHM CJOXKHBI M popord. Yame
npyMeHsiercs o6paboTka ¢ NoMollbio Konupos. Konup
B 3THX CJy4asx HMeeT HOpodHIb, COOTBETCTBYIOLIHH
3alaHHOMY NPOQHIIO MOBEPXHOCTH o6GpabaTbiBaeMoil
neranu. CynmopT coobuiaeT MOJ3YHY KONHpa IBHKe-
HHMe B MPOJOJbLHOM HamnpaBJeluH; MOJ3yH, HalpaBJsie-
MBI KONHPOM, NepeMelllaeT BepXHHH CYIHIOPT C pes-
unom. [lonepeuHsle cMelleHHSI OCYILeCTBJSIOTCS He B
OIHY CTOPOHY H He IOJ MOCTOSIHHBIM YIJIOM (KakK 3TO
6o npu o6paGoTKe KOHYCOB), a 6oJce CJOXKHO, B
coorBeTcTBHH ¢ mnpoduneMm ronupa. [lponoabHbie
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H MOTepeyHbie MOAAYU BLINONHSAIOTCS 110 3aKOHY NapaJ-
genorpamma. COOTHOIIEHHE CJlaraeMbiX B 3TOM Iapad-
JejorpaMMe JBHXKeHHH — nepemeHHoe. B pesyabrare
ITHX IBHXKEHHH [eTaJb MOJyYyaeT CJAOKHYIO HacOHHYIO
NOBEPXHOCTH.

PasButHe TOKapHBIX CTAHKOB NMPHBENO K CO3LAHHIO
MHOTOPE3IOBBIX CTAHKOB, 00TAauMBAIOLIMX [eTaju He
OIHUM, a OJHOBDEMEHHO HECKOJbKHMH pe3laMH, BHI-
NOJHSIOMHMMH Pa3jiHuHble omepaunHH. MHOropesioBble
CT@HKH 4aCTO HMeIOT [JBa CYNNOPTa — OOHH C IpO-
AONbHOW mojaded, a APYrofi ¢ MoNepedyHOH, KasIAbli
H3 KOTOpbIX paboTraeT HECKOJbKHMH pe3naMH (puc.
10). B 1o BpeMsi Kax ONHH pe3lbl O6TAYNBAIOT LUIUH-
JIpHyeckye MOBEPXHOCTH ONHOTO AHWAaMeTpa CTyneHda-
TOTO BaJIHKa, Apyrde noapesaior OOKOBble CTEHKH
YCTYIMOB M TOPLB! IeTaJtH.

OnHOMMUHAEbHBIE  MHOTOPE3[OBblE  TOKapHbIE
craikd (puc. 11) wacro pa6oraloT Kak mnoJyaBTOMa-
Thl, T. €. pabGoOyHi JUHIb CHUMaeT TOTOBble HETANU H
yCTaHaBJMBaeT HOBble 3arOTOBKH, @ BC€ OCTaJIbHBIE
IBHXKEHHS] CTAHOK BHINOJHAeT aBromatuuecku. Ilpm
3TOM MeXaHH3Mbl CTaHKa MPOU3BOJAT He TOJbKO pa-
60yHe XOABl, HO M HeOOGXOAMMBlE BCMOMOTAaTeJbHbIE
JBHIKEHUSI.

K rpynne TokapHBIX CTaHKOB OTHOCATCH H TOKap-
HO-peBOJbBepHEIEe cTaukd (puc. 12). Baxuefimein ua-
CTbI0 3THX CTAHKOB SIBJISieTCS] [IOBOPOTHAsl PeBOJIbBEp-
Hasi rosoBka (puc. 13), B rHe3max KOTOPOH yCTAHOB-
JIEHO HECKOJIbKO Pas3JIMYHBIX PeXYUHX HHCTPYMEHTOB.
OnuH M3 HHX HAaxXOAUTCH B paGoyeM IIOJOXKEHHH H
HamnpaBjieH B CTOPOHY obpabatniBaeMmoit metanu. Kor-
Ia ONMH HHCTPYMEHT 3akaHuuBaer pabory, peBOJIb-
BepHasi TOJIOBKAa OTXONUT Haszal, NOBOPAyHBAeTcs, H
B pa6ouyi0 MO3HLHIO CTAHOBHTCHA APYTrOH HHCTPYMEHT
IJIS BBINOJIHEHHS] CJELYIOIEHd OuepeLHOH OmnepaluH.
FonoBka moBopauuBaercss mMOCJdeNOBaTeNbHO HA Hajib-
Helilline OMepamHH, MoKa He OYyIeT BLINOJHEH BeCh
paGouuit uuka. Takum 06pa3oM, CTaHOK [O3BOJsET
BBIOJMHATL pasHooGpasHble paGotel B TpebyeMoi
nocjaefoBaTeNibHOCTH  onepauuil. Ha  peBoibBepHBIX
CTaHKax NMPOU3BOASTCS Pa3HooOpasHble omepauuu: 06-
TayuBaHHe, pacTauHBaHHe, paboTa (acOHHLIMH pesla-
MH, Hape3aHHe pe3bl, cBepjeHHe H T. 1. B 0OGBIUHBIX



CxeMa 00palOTKH CTYONEHYaToro WIKHBA HA TOKAPHOM Puc. 10.
MHOTOpe3l0BOM CTaHKe

MHorope3uoBslii moayaBTomat mozean 1731 Puc. 11.

TOKAaPHO-PEBOJbBEpPHBIX CTAHKAX [ABHXKEHHeM ToJIOBKH
ynpasJjsier paGouMii, B aBTOMAaTax jke BeCb CJOKHBIH
IUKJ [IBUKEHUHA aBTOMATH3HPOBAH, YTO 3HAYHTEJNBHO
NOBLIILaeT NPOH3BONUTENbHOCTH PAaBOTHI. 27



flonepeunsii  cynnoprm
PeBonsBepnas  20m08ka
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Puc. 12. ToKapHO-PEBO/IbBEPHBIE CTAHKH € BEPTHKANBHHIM (a) n ropu-
30HTaJbHbLM (8) pacrmonoXKeHHeMm OCH peBoJIbBEPHOM TONOBKH

[MosoxeHne peBOJbBepHOfl roJ0BKH ObiBaeT pas-
AWUHBIM. B OJHHX CTaHKaxX roJOBKa W yCTAHOBJEHHLIE

B Hell MHCTPYMEHTH PACHOJOXeHbl TFOPH3OHTAJbHO H
[I0BOPa4YHBaoTCH BOKPYT BepTHKAJIbHON ocu

28 (puc. 13,a), s ApyrMx — TOJIOBKa Bpaulaercs b BEp-



PeBosbBepHbIe T0OJIOBKH: Puc. 13,

a— ¢ BepTHKaJAbHOR oCblo Bpa- 6 — ¢ rOpH3OHTaJbHOR OCLIO Bpa-
uleHNus; CleHHn

THKaJbHOH TNJOCKOCTH BOKpPYr TODH30HTaJbHOH OCH
(puc. 13,6), npuueM HHCTPYMEHTH YCTAHABJAHBAIOTCH
Ha Toplle rosoBKu. Bo MHOTHMX TOKapHO-peBOJbBEPHBIX
CTaHKaX KPoMe peBOJLBEPHOH TOJIOBKH HMeeTcsl Cym-
nopT nonepeuHo#l moxauu (cMm. puc. 12,a), BoinoaHsw0-
mui 06paboTKy OAHOBPEMEHHO C HHCTPYMEHTaMH ro-
JIOBKH.

PeBosibBepHble TOJIOBKH 3HAUYUTEJNBHO IOBBIIUAIOT
NPOH3BOJANTENbHOCTb CTAHKOB, HO Y HHX €CTb HelOCTa-
TOK: B TO BPeMsI KakK OJIMH U3 HHCTPyMeHTOB pafoTaert,
BCe OCTaJbHble HE HCMOJb3YITCH. B 3TOM OTHOIIEHHH
6oJiee COBepLUGHHBIMH W TIPOM3BOAHTEJIbHBIMH SIBJS-
IOTCAl TaKue CTAHKM, B KOTODLIX BC€ WHCTPYMEHTHI, Bbl-
NOJHAIONIME LMK [MOCAefoBaTeJbHBIX onepauuil, Bce
BpeMs NpOu3BOAAT pabory. 3TO oCyIeCTBJISETCHS B
CTaHKax, o6pabaTblBaIOMIMX He OJHY AeTajlb, 4 OXHO-
BPEMEHHO HeCKOJbKO. TakoBbl MHOIOMWNHMHAEbHLIE TO-
KapHble aBTOMATBLI U TOJYaBTOMAaTHL.

Apromat (puc. 14) umeer o1 4 Ko 12 wnuHaesel,
Ha KaXJOM H3 KOTODbIX YCTAHOBJIEHBl Bpallalouiyecs
3aroroBku. LUInuHaeny cBsizaHbl APyr ¢ APYroM B OIHO
HeJjoe H 00p&3yl0T UINMHHAeAbHbIH 6JIOK, TOBOPaYuBalo-
ImuAce BOKPYT obuich och.

29
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Puc. 14. lectniinipaenbHbiil IPYTKOBBIH aBTOMAT

30

MHoromnuHAe bHble aBTOMaTbi ObIBalOT TOPH3OH-
TalbHble H BepTHKaJbHble. B ropusoHTanbHBIX aBTO-
MaTax IINHHAENH H JeTalH pacrnojoXeHbl TOPU30H-
TaJbHO Y IIAOHHAEJbHBIA 6JIOK NOBOpaYHBAETCH BOKPYF
ropusoHTatbHoll ocd. Cynmoprsl ¢ HHCTPyMEHTaMU
COBEpINAOT HPOJAOJBHYIO H HolepeyHyr mnopauu. B
BePTHKAJbHBIX HOJYaBTOMATaX IIMHILEJIH C JeTaadaMi
pacroJioxKeHsl BEPTHKaAJAbHO U BpalllaloTCs BOKPYT Bep-
THKaJbHOU LeHTpasdbHOH ocu cranka. CynmopThl C HH-
CTpyMeHTaMH ABHXKYyTCA BBepx H BHM3. Ha ropuson-
TaJbHbIX aBTOMaTrax o6pabaTbiBalOTCsl MeJKHe JeTa-
JIH, @ Ha BePTHKaJbHBIX — GoJlee kpynHble. BeprHkaisb-
Hble aBTOMaThl yAOOGHBI B 06CIyKYUBaHHH H 3aHHMAIOT
MeHbUIe IJIOILATH.

MHoromnuu/epHble TOKapHple aBTOMAaTh GBIBAIOT
MOCJefl0BaTeNbHOTO U MapajjejibHoro fAeficTBua. B
aBToMaTax IMOCJAe[0BaTeNbHOr0 HeHCTBHA LINHHIENb-
HBI 6JIOK NOBOpAauMBaeTC NEepPHOIHYECKH C OCTAHOB-
KaM{d M ILINHHAENH C AeTaNsAMH nepexoJAT H3 OMHOfi
paGoueli mo3uuuuM B APYrylo. B Takux craskax cyn-
MOPTHl C WHCTPYMEHTAMH OCTAIOTCS B IOCTOSIHHBIX pa-
G6ounx no3uuugx. OHK cOBepLIAIOT JHIUL MOCTyIATe/b-
HOe JBMXKeHHe NMOJaul BLOJb MJM monepex, M 06Jaro-
fnasi 3TOMY HHCTPYMEHThl 06TA4UHBAIOT [1eTagab [0 BCel
3aflaHHON JuiHHe, B pasHbIX MO3WUHAX MOCIEI0Ba-
TeJbHO NPOHU3BOASITCS pasanuuple onepaund. [lpu



KaXXI0M MOBOpOTe 6Ji0Ka BpalllalollHecss Ha CBOUX
IINHHALAAX HeTaJu HOABOAATCH K HOBBIM HHCTPYMeH-
TaM, BHIMOJHSWHNM CJAeAYOluiMe oOYepeHble omepa-
nuy. 3a NoJHel o6opoT 0J0Ka Kaxaas aeralb MPOXo-
JHT BeCb [MKJ 00paGOTKH, NMpuYeM HeCKOJbKO [eTa-
JeHd NMpoxoAsAT BCce omepallun — OAHY 3a Apyroii. B
OTJIMUHE OT pEBOJNbBEPHBIX CTAHKOB MepHOAHYECKHE
NOBOPOTHl COBepiliaeT 3[eChb HE TOJOBKA ¢ HHCTPYMEH-
TaMH, a LWNUHAEAbHBIH OJI0K € meransamu, 6Jjarogaps
4yeMy OAHOBPeMEHHO paboTalT BCe HHCTPYMEHTHI,
o6pabaTeiBas HECKOJIbKO AeTaJel.

B aBromarax mapanasefibHOTO AefCTBHSI CYNIOPTH
C MHCTPpYMEHTaMU H IINUHAENH C [eTajsiMH B Ipolec-
ce 00pabGOTKH HAXOASITCS HaNpOTHUB APYr apyra. Kax-
fas peranbp o6pabaTeiBaeTcss TOJbKO OAHUM CYNNop-
ToM. ABTOMAT npeicTaBasier cobol Kak Obl coeluHe-
HHEe  HeCKOJBKHX OJIHOLUNUHAENBHBIX  CTAHKOB,
OJHOBPEMEHHO 00pafaThiBAIOIIUX HECKOJbKO Aerasel.
Takne aBTOMaThl  [POH3BOAMTENbHEE  ABTOMATOB
NoCcJe0BAaTENbHOTO [efCTBHA, HO ollepanul, [pous-
BOJAUMBle HA HUX, ApOLIe I YHCJO OoNepaluil MeHblle.
Ilpu sTomM MeTome KaXKablt CynmopT OPOHU3BOIUT
TOJILKO OJIHY OflepaiHio, oJHOBPeMeHHOo o6GpabaThiBas
Bce JeTanan 3a oaHH obopor 6aoka. EcTe cTaHku, B
KOTOPBIX CcOYeTaloTCst 1oc]defiloBaTesbHas U napaJgnJesb-
Has o6paboTKH.

ITo creneHn aBrTOMaTli3allid pas3jHyalOT  MHOTO-
IUNHHAeJbHBIE TOKapHble MOJYyaBTOMATH W aBTOMATHI.
B mepBHIX CTaHOK BHINOJHSET MOCJEAOBATENbHBIE Ofle-
panuu o6paboTKH neraJell, a pabouuii ycTaHaBJIHBaeT
3arOTOBKH M CHHMaeT TOTOBHIE JeTanu. B aBTOMarax
CTAHOK C€aM INPOHU3BOAUT BeCh NPouecC. ABTOMaTHuec-
KHe YCTPOHCTBA CHUMAIOT TOTOBblEe JgeTaJu H COBep-
1IAI0T ovepeqHOe NepeMelnieHHe, YCTAHOBKY W 3aKpen-
JleHHe NMPYTKa WM IITYYHHIX 3arOTOBOK.

B monyastomarax (puc. 15) omHa u3 nosuuui
WNHHAeJbHOTO 6JI0Ka $BJAsEeTCsl 3arpys3ouHoil, obpa-
60TKa Ha Hell He MPOH3BOJAUTCSH, A TOJBKO CHUMAIOTCH
TOTOBbie AETaJH H YCTAHABJIMBAIOTCA 3aTrOTOBKH.

B nonyaBromarax nocsieAoBaTeNbHOTO  AeHCTBHSA
670K cO WMHHAENEM B 3arpy3ouHoii mosuuuu (Kak
H B JApYrHX)  OCTaHapAuBaeTcs, 4ro o6Jjeriaer
CMeHy 3arotoBoK. B nojyaBTomarax napajiejbHoro
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JIeHCTBUS LINUHACIbHBIN 6J10K
IPOJOJKAaeT MeJIeHHO Bpa-
1aTbCH, H 3arOTOBKH IHpPHXO-
JUTCS CMEHSTb «Ha XOLY».
Has obJerdyenus Tpyna pato-
Yero 3aroTOBKHU 3aKpemIsioTcs
aBTOMAaTHYECKH.

Ha  mHorommnuupenpHbIX
aBpToMarax 3aroTOBKOH sl
nerajefl cayxKaTr OPYTKH HJH
IITy4YHble 3aTOTOBKY (OTJHB-
KH H NOKOBKH). B npyrkoBbix
aBTOMaTax nocie o06pabGOTKH
U OTPE3KH [peAblayllel me-
TaJH NOJAacTCs M 3aKHMaeTcs
HOBas 4acTb npyrtka. IIpyTok
nopaercss no Tpy6e H KOHeH
ero 3axkumaercsi. Tpybn ¢
HECKOJIbKHMH INPYyTKaMH MOX-
IEePXKHBAIOTCA KOJbHAMH, KO-
padovezo  TOpbIe Ha CTOMKAxX MOBOPAuH-

Jacpyzoynan nosuyun

Puc.
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BAlOTCsi BMECTe CO HINHH[Eb-
15. Cxema seprukamsnoro HBIM Ouoxom. IHItyunple 3a-
HIeCTHIINHHAECNBLHOIO I10- FOTOBKH B aBTOmMarax IMHnojaa-
JyaBTOMaTa ICTCSI M3 MarasuHa HO JIOTKY

¥ pasJHYHBIMH yCTPOHCTBAMH
(B 3aBHCHMOCTH OT ()OPMB! A€TaJH) yCTaHABAHBAKOTCS
Ha HINMHIAEJNE ¥ 32XKHUMAIOTCS Ha HEM.

Tokaprass o6paboTka NpuUMeHHMMa [PH TOPH3OH-
TaJbHOM H HDH BeDTHKAJbHOM MOJOXKEHHH OCH IHIHH-
Henst ¥ peTaiu. Ts:Kesble 3aroTOBKH TPYRHO YCTaHaB-
JIHBATb H 3aKPCIISITb Ha TOKApDHOM CTaHKe C TOPH30H-
TAJbHOH OCbI0 BpallleHHd, M03TOMY OHJIM  CO3MaHBl
CTAaHKH, Y KOTODHIX 3arOTOBKA 3aKPEMJISeTCS Ha ropH-
30HTaNbHOHA NJaHmafibe U BpalllaeTCs BOKPYT BEPTH-
kajabHo#i ocu. Ilpu TakoM moNOXKeHHH [pPOROJbHASA
nojxaya HMHCTDYMEHTOB IPOHCXONMT B BEPTHKAJbHOM
HalpaBJACHUH, a MoNepeyHass — B TFOPH30HTAJLHOM,.
OTH CTaHKH HasbiBAIOTCS KapyceabHoimu (puc. 16).
Ha 3aBomax TSXKeJOro MaiiHHOCTPOEHHSI KapycCeJbHbIE
CTaHKH HOCTHTAIOT THTaHTCKUX pasMepoB H Ha HHX
o6pabaTeiBalOT neTanu nuamerpom no 20 4 H Becom
B COTHH TOHH.
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Kapycenbhuiii cTanok Puc. 16.

Jas  noBbllleHHst  NPOH3BOAMTENBHOCTH  CTaHKA
06paboTka Ha HeM MNPOHM3BOMAHUTCS OJHOBPEMEHHO He-
CKOJNbKHMH pe3laMH Cc pasHeiXx cynnoptros. Hast obra-
4iBaHUsl OOKOBBIX [MJAHHAPHUYECKHX IOBEpPXHOCTEH
CTAHOK HMeeT OIMH HJH HECKOJbKO GOKOBHIX CYINIOP-
TOB, ABHXKYUIUXCS BBEPX MJM BHHU3 10 HanpaBisio-
IIMM BePTHKaJbHHIX CTOEK, — ¢ OLHOH HJIH ¢ ABYX
cropoH. O6GraynBaHue TOPIOBOI NMOBEPXHOCTH BeleTCs
CBepXy, ¢ ONHOTO HJH IABYX CYIINOPTOB, ABHKYIIHXCH
BHOJb BepPXHeH TOPHU30HTANbHON MepeKkJaguHbl (Tpa-
Bepchl). Eciu Hamo pacraydBaTh BHYTPEHHHE CTEHKH
nojof Jeranau, 3TH CYNNOPTH MOTYT HMeTb U BepTHU-
KaJIbHYIO MOJayy.

Illupoxoe npuMeHeHHe HMEIOT PaCTOYHbIE CTAHKH
(puc. 17), Ha KOTOPHIX riaBHEIM 06pasoM o6pabarhi-
BAIOTCA BHYTpeHHHe NOBEPXHOCTH AeTatell. B orTaunune
OT TOKapHHIX CTAHKOB, B PACTOYHHIX BpPAIIAIOTCS He
IeTanu, a peslbl, yCTaHOBJeHHble Ha wmnuHaeae. ITo-
CTynaTeJbHOe [BHXeHHe MOLAYH MPOHU3BOAUT KaK

2—818
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Cmoura

Puc. 17. TopH3oHTaNBHO-PACTOUHON CTAHOK
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HHCTPYMEHT, TaK W /JeTajb, yCTaHOBJEHHAs Ha CToJe
CTaHKa.

Pacro4yHo#l CTaHOK HMeeT rODHU3OHTAJBHYIO CTAHH-
Hy. Baonb Hee nBuKercst paboumit €TOJ C cana3kaMmy,
Ha KOTODOM 3akpemJjsiercss obGpabarbiBaeMasi [eTadb.
Ha onnolt u3 nByX croexk MMeeTCs WINKHIENbHAs KO-
pobGka C BHIABHUTAIOMIUMCH HINMHHAEJEM, HAa KOTOPOM
3akpenssiercss HHCTpyMmMeHT. EcaH npuxoaurtcss pacra-
YUBAaTh HA 3HAYUTEJbHOM PAacCTOAHHH OT CTO#KH, TO
pesel] yCTaHaBJuBaeTCs Ha [JHHHOH GopuiTaHTe,
BCTaBJEHHOH B IUMHH/ENb, PHYEM KOHel GPOHITAHIH
HOAEPKUBAETCA  MOJUIMIIHUKOM-JIOHETOM  APYroi
CTONKH, DAacMoJIOXKeHHOH Ha NPOTHBOINOJOXHOM KOHLE
cranuusl. IIpogosbHYI0 Nogauy BBHINOJHAET CTOJ C Je-
TaJbl0 UK WHHHAEAbL C OOPLITAHIOH.

Kpowme wnuHaens, Ha IINHHAEJIbHOA KOPOOKe HMe-
eTcs TakKxKe Bpaumaiolascs nJaaHmanba, mo KoTopoi
OoT UeHTpa K nepudepus, uad HaobGopoT, ABUNKETCH
CYMNOPT € pPe3UOM. IDTO [aeT BO3MOXKHOCTb OGTayH-
BaTb HAPYKHYIO TOPLOBYIO MOBEPXHOCTh A€Tanell (npu



BHIKJIIOUEHHOH  mpo- £
IOJBHOH Tojaye CTO-
Ja ¢ jeranbio). Yka-
KeM IpHMephl HeKo-
TOpeIX paboT Ha pa-
CTOYHBIX CTaHKax.

1. Pacrauusaunue
ABYX OTBEpCTHH, pac- A
MOJIOXKeHHBIX Ha Ofi- —~

HOH OCH, IByMs pes-
HaMH, YCTAHOBJIEHHbI-  pe3laMH, 3aKpelJeHHBIMH

MH B COOTBETCTBYlO- Ha Mianmaiibe u GopiiraHre

HUX MeCTax Ha Bpa-

matomeiics GopumTanre, NpH NPOLOJNBHON IOfave CTO-
Ja ¢ JeTaJjblo.

2. O6raunBaHne Topua NpPH NONEPEYHOM JIBHNKe-
HHHM CyNIopTa ¢ pe3uom no miaswaibe, 6e3 Npopob-
HOH mojpaui.

3. O6raunBaHue HapPyXKHOH NUJIHHIPHUECKOH IO~
BeDXHOCTH JeTajH pe3lOoM, YCTAHOBJEHHBIM Ha ILIaH-.
waibe, NpH NepeMelleHUN CTOJA HJIH IITTHHAENS.

4. Tlonpeska Topua ¢ cynmopra IJaHIWaNOb U
pacTauMBaHHe BHITOYKM Oopuitauroit (puc. 18), koro-
pas 175 3TOro noJjyuaeT He TOJbKO BpalllaTebHOe, HO
H NocTylaTebHOe ABH2XKeHHe BIOJb BBITOYKH.

MlnudoBanbhble CTaHKH [pelHA3HAUYeHBl JJIS YH-
cToBO# 06paboTku HeTaJell — ynaJeHUus HepOBHOCTe:,
OCTaloOIUXCsl MocJe NpeaBapuresbHoli 06paboTku pes-
namH, gpe3amMu M ADYTHM MeTasJIOPeXYUIHM HHCTDPY-
MmeHTOM. JTa 06paboTKa oOcylecTBJASeTCss Bpallaio-
IMUMHUCS IWAHGPOBANBbHEIMU KPYraMH, Ha INOBEPXHOCTH
KOTOPHX BHICTYNIAIOT MeJIKHe, TBepAble H OCTphle ab-
pasuBHble 3epHa. B crankax nsi1g mjockoro wmudosa-
Hus (puc. 19) BpalieHHe kpyra coyeTaercsi ¢ TOCTy-
natenbHoi nopaueft merasu. CraHku ke 4Js ando-
BaHHs UUJHHADHMYECKUX TOBEPXHOCTeH [0 Xapakrepy
NBUKEHUH CBOMX MHCIOJIHUTEeJbHBIX OPraHoB OJH3KH
K CTaHKaM TOKapHOro THIa.

Heranp, ycTaHOBJeHHAasl B NIaTPOHe HJM B LEHTPax,
Bpalaercsd H ob6pabaThHBaercss BpaUIAIOMIUMCS HIJIH-
doBasbHbiM Kpyrom (puc. 20). OTu BpamaresbHble
JIBUKEHHSI COYETAaIOTCA ¢ MOCTYNATeJNbHBIM MPOLOJb-
Hofl mopmauu. [Ipu mnudoBaHHM KPYHHBIX H TSXKeJHX
2#

Cxema 06paGoOTKH A€Ta.1u Puc. 18.
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Puc. 20. Kpyrnouandgopabtblii cTaHOK

AeraJell npolosbHAs NMOJAaua OCYUIeCTBJACTCH ABHIKe-
HHeM HITM(OBANBLHOTO Kpyra BAOJb AeTanu. [1pu M-
(GoBaHuu ke nerasneil MeHbIIell BeJMYMHB MNPOAOJLHO

36 nBuxercs He Kpyr, a CTON CTaHKa co WINUHAEJEM H
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Uinupobansmsiu kpye

BuytpuiuindoBaibiblit cTaHoK Puc. 21.

BecuenTposo-niuoBanbrbll cTaHOK Puc. 22.

Bpawalleficas Ha HeM Jertanblo. Bpamenne maudo-
BaJIbHOTO Kpyra sIBJSIETCS] 3/leCh [JIaBHBIM JBHXKeHHEM
pesanus (6ojlee MeNJIEHHOe K€ BpalleHHE [EeTajaH
sIBJIsieTcsl Kpyropoft nopnaueit). llnudopanbnas 6a6ka 97
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C KpyromM MMeeT enle MONEepeyHylo Nojauy Ha BeJH-
YMHY CHUMaeMoro CJosl MeTaJja.

B crankax A/s BHyTpeHHero wau$OBaHUs OTBEp-
cTuii (puc. 21) pmerasb yCTaHABJMBAeTCs Ha WIMMHAE-
Je nepeaHedl 6a6Ku ¥ coBepLiaeT JIMIIb BpallaTeJbHOE
JNBHKEHHe, nmpHYeM WJIH(GOBAaJAbHEIN KPYyr Ha UINHHAE-
Je maddoBanbHoii 6a6kH BBOIHTCS B MOJIOCTb OTBEP-
crusi. nndoBanbhblil mwWNuHAe b BMeCTe CO CTOJIOM
CTaHKa coBepllaeT npOAOJbHOE BO3BpPAaTHO-NMOCTyNa-
TesibHoe aBH:KeHHe. [IpH mancdoBanuH 31ech coueTa-
I0TCSl TPH ABHIKEHHS: BpauleHHe IJIH(POBAIBLHOTO KPY-
ra, ero NpoOfOJbHOE MOCTYNAaTeJbHOE JBHXEHHE BJOJb
OoTBepCTHS. H Bpailenue aeranu. [Ipw stom waudo-
BaJbHBI LINHHAENb C KPYTOM CMeIIeH B CTOPOHY Ha
Tpebyemblii paguyc ocu waugyemoro orBepcts. Buaa-
rogaps BpamleHHI0 Jeraay CTeHKH OTBEePCTHSI DaBHO-
MepHO UG YIOTCS CO BCeX CTOPOH.

CBoeob6pasnbl paboune nBHUXKEeHHS Y GeclieHTPOBBIX
mauQoBanbHbHX crankoB (puc. 22). Kpome o6GniuHOro
mwaudosanphoro (pabouero) Kpyra, Ha CTaHKe ycTa-
HOBJIEH ellle BTopo#i — Benyuiud Kpyr. LlunauHApuuec-
Kad perasb, Bpaulaemasi Bedynium Kpyrom, o6paba-
ThiBaeTcs wAHdoBaJpHbIM Kpyrom. 3aechk He TpeGyert-
Csl HHKakoH 0co60# YCTAaHOBKM M 3aKpelvieHUs [era-
Je#, 4TO oueHb ynpoiaer paGoTy U MOBHILAET NpPO-
U3BOAMTeNbHOCTb.  [leranpy Julip onupaercs Ha
HaXOMSLLYIOCS CHM3Y noAacTaBky — Hox. Ocb Bepyule-
ro Kpyra ycraHoB/jeHa mnofn yrjom (ot 3 mo 7°) K ocH
¢ OBaJIbHOTO KPyra W NO3TOMY AeTanan coobiiaer-
Csl mMpOJOJbHOE MepeMereHye.

06pa6oTKka BUHTOBBIX MOBEPXHOCTEN

BHHTBI, 4epBSIKY H ApyrHe [1eTaju ¢ BUHTOBOH noBepx-
HOCTbIO HAaxXOOAT UIMPOKOE MpUMeHeHHe B MalIHHO-
crpoeHuu. [lpexkge ueM H3/0KHUTHb METOAH HX H3ro-
TOBJIEHHS, HEOGXOAHWMO YTOYHMTb, UYTO MpeACTaBJsET
co6o#i BuHTOBasi auHusi. OHa o6pa3yercst OT CJAOKEHHS
ABYX ABUIKEHHH: MPSIMOJMHeiliHoro (moctynare/bHOro)
u BpawmartejbHoro. Ecnu kakasi-uu6ynb TOuKa Bpaia-
eTcsl BOKDYr OCH M B TO e BpeMs IBHXeTCH BIOJb
Hee, TO TPAeKTOPUS [BMIKEHHs 3TOH TOYKH Oobpasyer
BHHTOBYIO JIHHHIO.



Ecan  Bhlpesats u3 Gymaru d
NpsAMOYTOJbHbIHA TPeyroJbHHK
ABC (puc. 23) u oGepHyTb ero
BOKpYr LHJHHApa TaK, 4YTOOH
ero Karer AB, paBnbii passep-
HYTOM OKDYXHOCTH IHJIHHIPA,
YJI0XKHJICA Ha Hell, TO THNOTEHY- &
3a AC o6pasyer BHHTOBYIO JIH-
HHIO — OJMH ee BUTOK. BHHTH
XapakTepH3yloTCsd 11aroM f u yr-

nd

p3

JIOM IIOAbeMa BHHTOBOH JIMHHH. c 60230
Ilar f — 570 paccrosiue Mexay —“XeMa ol
ABYMSI COCEHHMH BHTKAMH TOH .

Ke HHTKH; ero obpasyeT BepTH-

KaJbHbli Kater BC ngaHHOro TpeyrosbHHKa. ¥Yroa o
3aBHCHT OT luara M JuaMerpa d OKPYXKHOCTH: dYeM
6ouabiie war, Tem GoJbiue yroJ, a yeMm OoJiblue AHa-
MeTp OKPYKHOCTH, TeM yroJ MeHblIe.

BunTthl 6niBaloT ¢ onHOM HHUTKOH MJM C AByMS,
TpeMsi H 6Ojblle (MHOro3axojHble), T. €. BOKpYr IH-
JHHIpa Kak Obl 06EPHYTO JBa HJIH TPH TPEyroJbHHUKA.
[IpnyeM Hayasno TakMX BHHTOBBIX JHHHA (MX 3aX0Jbl)
pacnosioxeHsl APYr oT ApPyra Ha !/; Man /3 okpyKHO-
CTH TOpIia M pPacCTOSIHHSL MEXKAY COCeAHHMH HHMTKaMH
Mo JJHHE MHOTO3aXOJHOrO BMHTA paBHBI '/ MM /3
q1ara ojHoi M To# ke HUTKH. OTKIOHEeHHe pa3bObl 1O
1ary MOHMMaeTCss KakK Pas3HOCTh MeXAy AeHCTBHTeJb-
HBIM M TeopeTHYeCKMM wwaroM. Uro KacaeTcss HCTOY-
HUKOB BO3HHKHOBEHHS OTKJIOHEHHH OT 3aJaHHOTrO BHH-
TOBOrO 1yara, TO 3TO OTHOCHTCS K KHHeMaTH4eCKOH
HETOYHOCTH LienH pe3bOOHape3aHHs, BhI3LIBaloLleH Ha-
pyIIeHHs] OTHOLUEHHS CKOpOCTell NOCTyNaTeJbHOro H
BpaillaTeNbHOro ABHUKEHHH.

Buursl u apyrue BuHTOBHle (pe3bboBble) HeTasH
H3rOTOBJSIOT HA PasJIMYHbIX CTAHKAX: TOKapHO-BHHTO-
Pe3HBIX, PeBOJbBEPHBIX, YHHBEpCAJbHO-(pe3epHBIX (C
OCOGEIMH yCTpOHCTBaMH), pe3bbomaH(poBabHbIX H HA
CrenHaabHBX pe3b6000pabaThiBaIOIIHX.

Bo Bcex 3THX cayyasx Heo6XOZHMO coyeTaHMe IO-
CTynaTeJbHOTO M BpalllaTeJbHOro MABHXKEHHl pabouux
OpraHoB.

Ha Toxkapubix cTaHKax pe3b6a Hape3aercs pasJHy-
HbIMH  MHCTPYMEHTaMH: pe3b00BBIMH pe3laMH,

Prc. 23.
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Puc. 24. Cxema napesadnsi pe3sGbl Ha TOKapHOM CTaHKe
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rpeGeHKaMH C HECKOJbKHMH peXYImHMH 3yObsiMH
(YMeHbLIAICIHMH YHCJIO NPOXOA0B), IJaIIKaMu 4 Go-
Jee CJOKHBIMH CaMOpacKpLIBAIGIIUMHUCSH BHHTOPE3HBI-
MY roJioBKaMH. BHyTpeHHss1 pe3p6a B OTBepCTHAX Ha-
pe3aercsl pe3laMu U METYHKaMH,

[Tpn napesanun pespObl pe3uoM MPOJAOJbHAS mo-
Jdaya Ha oauH o6OpoT IINHHIEJS PaBHa IIary BHHTA.
Ilpn 3TOM y pasHbIX BHHTOB IIar GbiBaeT pas3JiHUHBIM,
U NpH HajJalKe CTaHKa HaJd0 TOYHO YCTaHOBHTb npo-
A0JbHOE NepeMellleHHe cynnopra ¢ HHCTPYMEHTOM Ha
KaxJpii o6opor peranu. [lpm HapesaHuum pe3p6H mo-
Jdada cynnopra MpOU3BOAMTICH OT XOAOBOTO BHHTA,
KOTOpHIH BpamlaeTcss OT BaJa IINWHAEJAS Yepe3 He-
CKOJMIbKO map 3yGuathix KoJjec (puc. 24).

ITopaya cynnopra (mar pe3p6bl) 3aBUCHAT OT CKO-
POCTH BpalleHHsl XOJOBOro BHHTA: yeM 6OJblIe YHCJIO
ero o6O0poTOB B MUHYTY, TeM ¢ GoJblieli CKOPOCTbIO
ABHKETCS CYNNOpT, TeM GoJblile War (NpH OAUHAKOBOH
CKOpOCTH Bpalllennst gaeranau). Ilosromy Hanagka
CTaHKa AJS Hape3aHHUs pe3bObl CBOAHTCA K TOMY, 4TO-
6Bl YyCTaHOBHTb 3allaHHO€ OTHOLIEHHE CKOPOCTEed To-
CTYNaTeJbHOTO H BPaMlaTeJbHOrO JBHIKEHHH.

Ha yuuBepcanbHo-(hpe3epHbIX CTaHKaX ¢ JeJUTEeNb-
HOH roJIOBKOH ()pe3epyloTCst BHHTOBLIE ITOBEPXHOCTH
pPa3NuYHBIX JAeTaJseil: 3y0uaThiX KOJeC €O CHHpaJbHhI-
M 3y6bAMH, KaHAaBOK CHHPAJbHBIX CBEpJ, PacloJo-
JKEHHBIX 110 BUHTOBHIM JIMHHAM, H Ap. 31eCb 06a HyX-



HBIX COCTABJAIIINX JIBHXKEHHA — [OCTYyNaTesbHOe
BA0JIb OCH BHHTOBOM JIHHHM W BpallaTeJbHOe BOKDYT
Hee — INPOH3BOAATCH HeTaNbio IO OTHOLIEHHIO K ¢pe-
3e. Ppesa nHe coBepIaeT MOCTYNATENLHOFO JABHXKEHHA,
HO BHINMOJHAET BpallaTeJLHOe [BHKEHHE pe3aHHd.

Ha crone craska ycraHaBiuBaercs /[AeJHTebHast
roJIOBKa, ¢ MOMOILBIO KOTOPOH OCylIecTBJAsAeTCA Bpa-
mlaTeJbHOE JBH)KeHHe peranu. IlocrynaredbHoe mBH-
JKeHHe BJAOJL OCH BHHTOBOH JIMHHM BHINOJHAETCA INpO-
JAONBLHOH Mopauefl CTOJA COBMECTHO C HeJHTeNLHOH
rOJIOBKOH M 3aKpemseHHo# Aerananio. OT cJ0xeHHd
3THX ABYX JIBHKeHuil u paGorel ¢dpe3nt obpasyercs
BHHTOBass JuHuA. Palounii cron  yHHBepcaabHO-
¢pe3epHOro CTaHKa MOKeT TMOBOPaunBaTLCA BOKPYT
BepTHKanpHOH ocu. Hasa ¢pesepoBaHnsi BHHTOBHIX
AOBEPXHOCTEHl CTOJ ¢ JeTajbid MOBOpauHBAlOT Ha
yros, COOTBETCTBYIOLUIHH yrjiy TNoAbéMa BHHTOBOH
JIHHHH.

O6a nBuXKeHHSI — Kak mocrynareabHas nopava
CTOJIa, TaK M BpallleHHe IUMNHACJAS TOJOBKH nepena-
I0TCS OT XOZOBOTO BHHTA CroJa, yepe3 3y6uarnie
Koseca. UToOpl MNOJyuyHTh BHHTOBYIO NOBEPXHOCTL €
3afaHHOH TOUYHOCTBHIO 1iara, YyCTaHABJMBAeTcs OIpe-
JeJIeHHOe COOTHOIIEeHHE CKOpOCTell BpallleHHs AeTalH
H NOJauM croJa.

Ha ynuBepcanbHo-ppesepHOM CTaHKe MOXKHO Tak-
)Xe ofpaGorarp MHOro3axoanyio pesnby. Has storo
HCHOJb3yeTCsl JleJITe/IbHasi TroJIOBKA, YCTaHOBJICHHAS
Ha pabGouem ctosie craHka. [lepen dpesepoBannem
KaxJoro HOBOIQ 3aX0Ja OHA NOBOPAauyMBaeT YCTAHOB-
JEHHYI0 B Hell AeTajb Ha CTPOrO 3afaHHyI0 4acTb
ob6opora — xasd JABYX3axO[HOro BHHTAa Ha !/, oGopo-
Ta, IJfA Tpex3axonHoro Ha !/3 u T1. A. Bnaronapsa sro-
My HHTKH BHHTA MO BCell MX JJHHe ¢pe3epyloTcs B
TOYHOCTH HAa HYXKHOM H HEH3MEHHOM pPacCTOSIHHH
OZlHA OT APYro#.

CyuiectByioT W crnenuajibHele (Gpe3epHble CTaHKH,
npesHasHayeHynie 11 06paGoTKH TOJLKO BHHTOBBIX
nosepxyocreit, Pa3paGorano HecKoibKO crnocoGoB
¢peseposanus pe3nbnl. HanGosmee pacnpocrpaneno
¢pesepoBanne pe3nbbl OAHOHMTOYHOH HAHCKOBOH ¢pe-
30#1. 3nech paGoUHM HHCTPYMEHTOM CJYMXHT AHCKOBaf
¢pesa, npoduabp KOTOpPOH COOTBETCTBYET THpPOdHIIO

41
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BIaAuHBl pe3bbul. Ilpn 3ToM cmocobe ¢pesepoBaHus
IeTajb Bpallaercs H MoJaercss BIOJb OCH CO CKOpPO-
CThl0, paBHOH OJHOMY Iary pe3pbnl Ha omuH 060-
por.

MoxxHo (¢pesepoBaTh pe3bly M MHOTOHHTOUYHOM
¢bpesoit ¢ KoableBbIMH HUTKaMH. lIupuna Tako#t ¢pe-
3nl 25—80 mm. ITpoduap ¢pessl cocroHT U3 psaa
YepenyIoUINXCs BLHICTYNOB H BHNAgHH, N0 (opMe U pas-
MepaMm COOTBETCTBYIOLIHX BNIAJHHAM H BHICTYNaM ¢pe-
3epyeMoil pe3nOnl.

Pacctosinne MexXay CMeXHBIMH BBICTYNAMH DPaBHO
wary pesbOul. Pa6ora mMHOroHuTouHoi ¢pesoit Beger-
Csl ¢ monepeuHoi nogaueil (BpesanueM). Opese BHaua-
Je coofuiaercs nomepeyHass 1nojada g0 IMOJHOTO
Bpe3aHHs ee Ha BCIO BLICOTY npoduas pe3nOul. [lpm
3TOM fAeTa/lb MeIJIEHHO BpallaeTcsi H MOCJAe MOJHOTO
Bpe3aHHs ¢pe3nl coBepillaeT OgHH 060poT, mnepeMe-
[masch, BAOJL OCH HA OAMH WIAr, nocJje Yero pesbba
OKasblBaeTcsl MOJHOCTbIO ToToBOH. TakuM o6pasom
JIOCTHr aeTCsl BbICOKAasi MPOH3BOLHTENbHOCTb 3TOTO CHO-
coba paboThl.

JInsi W3rOTOBJIEHHSI MPOCTHIX BHHTOBBIX IOBEPXHO-
CTeH BCe MIMpe NpPHMeHsIETCH MeTOJ HaKaTbiBaHHA.
Pesp6a o6pasyercss nmacTHyeckol — Hedopmauued
(BbIZaBIHBaHHEM) MeHee MSITKOrO MeTajia, ¢ TOMOo-
wpio0 Gosee TBepAbIX HHCTPYMEHTOB, Ha MOBEPXHOCTH
KOTODBIX HaHeceH NPOo(u/b, COOTBETCTBYIOIIHN NPOPH-
Ji10 pe3b6bl. i 3Toft menH NPHMEHSIOT —MJIOCKHE
IJallKH — OJHY HelOABHXKHYIO, a APyTyl0 coBeplia-
IOLYI0 BO3BPAaTHO-NOCTyNaTeabHOe NBHKeHHe. Mexny
MJallkaMH B3al M Bneped karaercs 3arotoska. Ilpu
apyrom cnocofe pgerasp BpallaeTcs MeXXIy OBYMs
HaKaTHBIMH pOJIHKaMH. MeToJ HaKaTKH pe3pbbl BO
MHOrO pa3 INpOH3BOJAHTE/NbHEe pe3aHus, MeTajJ He
HIeT B CTPYXKY, a IpPOYHOCTb pe3bObpl NOBH-
maercs.

IIpn o6paborke pe3b0 MOBHIIEHHON TOYHOCTH OHH
nocje Hape3aHHss AONMOJNHHTEJbHO wIIHGbYOTCS Ha
pe3pbollndoBaJbHbIX CTaHKax. Pe3ply wWJndyooT
HJIH TOHKHM [JHCKOBBIM KpYIrOM, YCTaHOBJICHHBIM Ha-
KJOHHO K OCH BHHTA, HJH IUIHPOKHM KpYroM, IOBEpX-
HOCTb ~ KOTOpOro HMeeT  (OpMYy MHOTOHHTOYHOrQ
BHHTA.



O6pa6otka 3y64aTeix Kojaec

B coBpemenHbix mammnax (Hanpumep, B aBTOMOGHISAX,
TPaKTOpax, MeTaJJOpPeXYHIHX CTaHKaxX) npHMeHseTCs
OTPOMHOE KOJIHYeCTBO 3yOyaThiX KoJecC pasiuyHoi
¢opwmbl B pa3mepoB. M3rorosieHHe HX — TpPYAOEMKO,
TaK KaK KaXAbl 3y6 3y64aToro koJjeca umeeTr CJI0XK-
HBIl 3BOJILBEHTHHIH npodHuab, HeOOXOAMUMBIH  AJs
3auervieHust ¢ ApyruM koJiecom. Ons o6paborku 3y6-
YyaThlX KOJIec C03[aHbl pasJHuHble 3y6oobpabaTbiBalo-
IIHEe CTaHKH, OTJHYAIOLIHeCs BLICOKOH npOH3BOAHTEJb-
HOCTBIO.

Hx ncnonHuTe/bHblE OpraHbl COBepLIAIOT BeCbMa
CJIOKHbIe H TOYHblE ABHXKEHHUS.

CymectByeT ABa Merola HapesaHHs 3y6uaThiX
KoJiec: KonupoBaHue H o6kKar (orn6anme). [Ipn konu-
poBaHHHu npoduiab 3yboo6pabaThiBalOmero HHCTPyMeH-
Ta HMeeT NpoduJb BHagHHb 3y6a. DTOT MeToA —
MaJoNpOH3BOAHTEJbHBIN, H TOYHOCTb HAape3aHHbIX Ko-
jJec HeBbicoka. IJoatomy Oosee pacnpocTpaHeHHBIM
ABJasieTcss BTopol — Meron ofkara. Ilpm 3ToM Mmero-
Jle B3aHMHOe [BHKEHHe HHCTDyMeHTa H JeTalH B
npouecce ee H3roTOBJEHHS BOCNPOH3BOASIT B3aHMHble
IBHKeHusl ABYX 3allelIeHHbIX Apyr ¢ ApyroM 3y6ua-
THIX KoOJec.

Ha 3yGomon6exubix crankax o6pabarbiBaioT 3y6-
yaThle KoJjeca MmeTogoMm oGkarta (puc. 25,a). Pexy-
MMM HHCTPYMEHTOM $BJSeTCH BepPTHKAJbHO IBHXY-
muicsa n0a68K, HHXKHSAS YyacTb KOTOPOro HMeer Gopmy
3y6yatoro KoJeca C peXYHHMMH KDOMKaMH Ha
3yObsx.

Psagom ¢ monb6sKoM ycTaHOBJeHa 3aroroBka Hape-
3aeMoro KoJeca. UtoObl npope3arh B Hell 3y6, n0a65K
J(BHKeTCsl mocTynaTeJbHo cBepXy BHH3. [Ipu stom on
HECKOJIbKO CMelllaeTcsl B CTOPOHY 3aroTOBKH H II03TO-
My Bpesaercss B Hee. OmZHOBpPeMeHHO C 3THM J0J6fK
M 3aroToBKa BpalllaloTcs TaK ke, KaKk [Ba KoJjeca,
Haxomsimecs B 3auenienuy. Ot coyeraHHs ITHX IBH-
eHHH peXyuiasi Kpomka gonabska ob6KaThiBaeTcs 1O
Hape3aemoMmy 3y0y 3aroToBkKH, a OT 3Toro 3y6 noay-
yaeT 3alaHHbIH npodunab. 3aroToBKa, KaxIbil pas
nocJe nojHoro o6opora, mojpaetcs Ha A0aA6GAK IO 06-
paboTKH noJHOro npoduas 3yba.
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Puc. 25. Hapeaanue ayduarsix Kosec:
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2 — noaGsikoM; 6 — ¢dpesolt; 8 — pefikoht

Uro6sl A0N6SIK NPH CBOEM OGPATHOM  XOJOCTOM
JNBHXKEHHH BBEpX He KacaJjcs 3aroToBKH, OHa mocje
KaxJoro pabodyero xofa AoAGAKa OTXOAHT OT Hero, a
nocjie €ro XoJOCTOrO0 XOZa CHOBa BO3Bpalllaercs B
pabouee MONOKEHHE.

ITo merony o6Gkata paGotawT U 3y6GodpesepHbie
craikH (puc. 25,6). HMucTpymeHTOM 3Aech ABAAETCH
yepBsYHaA ¢pesa, pexyuie 3yO6bA KOTOPOH pacro-
JOXKeHbl N0 BHHTOBEIM JuHHAM. Ocb 3aroTroBKH pac-
noJloxKeHa BEPTHKAaJbHO, a Och (Ppe3nl HaKJOHeHa MOJ
yriaoM (K ropu3OHTa/j#), PaBHHIM yriy moAbeMa BHH-
TOBOH JHHKHA 3y6beB ¢pesnl. Bo Bpema pesanus ¢pesa
H 3aroTOBKa BpAalllalOTCd, OTYEro ¥ IPOHCXOAHT O6Ka-
ThiBaHUe, NOJOGHOEe B3aHMHOMY JIBHXKEHHIO 3yObeB
ABYX 3alenseHHuX KoJjec. CKOPOCTb BpaieHHs 3aro-
TOBKH JOJXKHa ObITh COr1acOBaHa CO CKOPOCTHIO (ppeanl
TakK, yTo6bl 32 BpeMs ONHOrO o6opoTa (pe3bl 3aroToB-
Ka MOBOpPaYHMBaNach Ha OIpeleieHHOe YHCIO 3y6beB
(B 3aBHCHMOCTH OT uYxcJIa 3y6beB 3y6uaTtoro koJjeca
H 3axofo0B ¢pesn). KpoMme Toro, ¢ppe3a nepemelnaercs
CBEpXy BHH3, T. €. BAOJb Hape3aeMhbX 3yb6beB, YTOGH!
NpH KaxJ0M clefyiomeM o60poTe 3aroTOBKH ee 3yObs
Npopes3asiuch BCe AaJibllie MO UX JJHHE.

Jlns usroroBneHHs 3yGuaTbIX KoJieC METOAOM 006-
KaTa NPHUMEHSAIOTCS TakxKe 3yGopesHnle rpeGeHKH,
NOX0XHe Mo CcBoell ¢opMe Ha 3ybuarbie pelkH
(puc. 25,8). MexxAy HHCTPYMEHTOM H 3aroTOBKOH Ipo-
HCXOJHT 3/eCh B3aWMHOE JBHXKE€HHe, NOAOGHOE JIBH-
KEHHI0 MeXAY peHKoH u 3y6uaThiM KoJiecoM B Mexa-



HU3Max AJsi NpeBpallleHHs BPalUlaTebHOro ABHXKeHHA
B nocrynareiabHoe. ['pebeHka coBepmaer BO3BPaTHO-
NoCTynaresibHOe ABHXKeHWe BHM3 H BBepx (pabouee u
XoJiocToe). 3aroTroBKa Me[JIeHHO BpallaeTcsi 4 B TO
)Ke BpeMsi JBHXKETCA TMOCTyNaTeJbHO BAOJb TIpe-
OeHKH.

B pesyabrate 3THX ABHXKEHMI M NPOHUCXOAMT OOKa-
ThIBAHHE, NPH KOTOPOM peXyiliue KPOMKH rpebeHKH
BHIpe3aioT 3ybns 3ybuartoro koseca. Ilpu atom ckopo-
ctd 000X ABHIKEHMH COrJacoBaHBl Tak, uToOBI 32 Bpe-
Mfl mnepeMmelllenuss Ha OAMH 3y6 rpebGeHKH 3aroTOBKA
NMoBOpauKBajJack Ha OJAMH HapesaeMmu#l 3y6 KkoJjeca.
Bpawaouiasics 3arotoska 1nojaet x 3yb6bsim rpeGeHKH
HOBLIE VYYaCTKH CBOEH IOBEPXHOCTH [JIsi Hape3aHus
caeaylomux 3y6neB. I'pebenka nocie xaxaoro pabo-
yero XoAa BHH3 OTXOLMT OT 3arOTOBKH, COBepluaer
o6paTHBEIA X0JOCTOH XOA BBepX, a 3aTeM BO3BpallaeT-
csi B pabodee mnoJoxeHue.

IIna maccoBoro npousBoacTBa 3yGuaTHIX KoJec
UHOTla TNpPHMeHAIT 3y0600n6eKHYI0 MHOrOpesLOBYIO
roJI0BKy, pafoTra KOTOpPOH OCHOBaHa Ha MeTOJe KOIu-
poBanusi. 3ybyaroe KoJseco obpabatniBaeTcsi OJHOBpe-
MEHHO MHOTHMH pe3llaMH -— [0 YHCJAY Hape3aeMblX
3y6beB. Pe3lbl pacnoJsiokKensl BOKPYT 3arOTOBKH H YC-
TAHOBJIEHBI B TOPH30HTAJBHON IJOCKOCTH. 3aroToBKa
NBHZKETCS BHM3 W BBepX, OTYEro M MPOHUCXOAHUT Cpe3a-
HHUE CTPYXKKH. Pe3nnl cOBepmiaioT Nojauy co BCeX CTO-
POH K 34aroTOBKe, HA rJayOHMHY BNAaAMH MeXJy Hapesa-
eMbIMH 3yObsiMu. Pexxyliue 4acTH Ka)xJAoro pesna
UMeoT npoduas BOaluHb 3y6a.

O6pa6GoTka jaerasied Ha arperaTHbiX
CTaHKaX H aBTOMATH4ECKUX JUHUAX

OnuuM 43 cNoco6OB MOBHILEHHS MPOH3BOAHTENb-
HOCTH TPYAa sABJasiercs obpaboTka jaeranedl Ha arpe-
raTHBIX CTAHKAX ¥ 4BTOMAaTHYECKUX JIHHHSAX.

Merannopexyiie craHku, NpefHasHayeHHble 1Jd
BBIMOJNIHEHUS OJHOH ONpefeNeHHON Omnepanyu U CO-
OpaHHble U3 Habopa pasJUUHBIX HOPMAJH30BAHHBIX
YKpPYITHEHHBIX Y3JI0B (arperatoB), Has3bIBAlOTCA arpe-
raTHEIMH CTAHKAaMHU.
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Puc. 26. Arperatublit cTaHok
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Takne cTaHkun B OCHOBHOM KOMIMOHYIOTCS H3 yXKe
rOTOBHIX arperartoB. Biarogaps 3ToMy yMeHbIIAIOTCS
CPOKH H CTOHMOCTb HX H3rOTOBJIEHHS, TapaHTHpYeTCH
paboTocnocoGHOCTb, YIpollaeTcss OOCHYKHBaHHe, pe-
MOHT W YaCTHYHasi 3aMeHa OT/HEeJbHBIX 3JEMEHTOB.

ArperatHbiii CTAaHOK COCTOHUT H3 CTaHHHBI (puc. 26),
OJNHOH HJIH HECKOJbKHX CHJIOBBIX TOJIOBOK, Oo0ecreyH-
BAIOIUX MNojayy HHCTpPYMeHTa, paboynx OpraHos,
HeCyIIHX HHCTPYMEHTBl H 3aroTOBKH, C HX 3aRKHMHHI-
MH H HanpaBJsOUIMMH YCTPOHCTBAMH H NpPHBOLAMH,
CHCTEMBI ynpaBJeHus U 1p.

CTaHHHBI CJy)KaT OCHOBAHHSAMH, Ha KOTOPBIX MOH-
THPYIOTCSL arperarThl, y3Jbl H JeTajd craHka. B kaue-
CTBe arperaroB Ajas obecneyeHus MOCTYNATENbHOTO
JBUKEHHS WHCTPYMEHTOB MNPHMEHSIOTCA CcaMoJeHcT-
BYIOIlHE CYNIOPTH HJIH CHJOBBIE TOJIOBKH, BKJIOYaIO-



IHe TakXe NPHBOJ BpAILATeJbHOTO [BHXKEHHS HHCT-
pymenra. HanbGosnee pacmpocrpaHeHHBIE npH  cBep-
JIMNIbHO-DACTOYHBIX, (Dpe3ePHLHIX M TOKAPHBHIX paboTax
IHKJ TOCTYNAaTeNbHbIX [IBHXEHHI COCTOHT H3 6BICTPOTO
NOABOJA OJHOM HJH ABYX cTyneHeli pabouux mnojav,
OCTaHOBKH H OBICTPOro OTBOJA.

KoMnuiekT cHJIOBEIX roJI0BOK MOAGHpaercss B COOT-
BETCTBHH C TeMHU OlNePalHsMH, KOTODHIE BKJIOYEHBl B
TeXHOJIOTHUecKHH npouecc 06paGoTKY TOR HJAH JPYyron
Jerasd, TMPHYeM TOJOBKH pacrionaraimTrcs B omnpeje-
JIEHHOH mocJiefloBaTebHOCTH JJs 3THX onepanuii. Ko-
TAa Xe HYXHO o6pabaTbiBaTb HOBYIO Je€TaJjb, TO H3
TEX e CTAHJAaPTHHIX CHJOBBHIX TOJIOBOK JIErKO cOOH-
paercs Jpyroii arperaTHeli CTA@HOK ¢ HHOH KOMGHHAa-
LHei U DPACIOJOXEeHHeM TFOJOBOK, HeOGXOAHMBIX IJs
HOBOTO TEeXHOJIOFHUYEeCKOro mpouecca.

B cocraB arperatHelx CTAHKOB, KPOMe TOJIOBOK,
BXOAAT M ApyrHe THIOBblE Y3Jbl: CTaHHHA, MOMABHXK-
HBIA CTOJI, HA KOTOPOM YCTAHABJHBAIOTCA HeTalH H
nepeJBUraloTcs OT OLHOH CHJOBOH TOJIOBKH K ApY-
rof. !

Ha MHOrHX cTaHKax NpHMEHSI0TCS KpYyIJble, KOJb-
LeBble CTOJBl, BpaUlalollHecs BOKPYT LEHTPaJbHOH
KOJIOHHBI.

Ha neHtpasnbHOi KOJOHHE, HANPOTHB KaxIOW pa-
60ueil MO3HIHU BEPTHKAJbHO YCTAHOBJEHBLI CHJIOBBIE
rosioBkH. Kpome HHX, BOKPYr CTOJIa 4aCTO yCTaHaBJH-
BAIOTCH elle TOPH3OHTaJbHBle TOJOBKH. IlosTomy B
TOH >Ke NO3HUMH fAeTalb MOXeT o6pabaThiBaTbCs OJX-
HOBPeMeHHO ¢ Pa3HBIX CTOPOH JByM$ TOJIOBKaMH: Bep-
THKaJbHOH H TOPH30HTAJbHOH.

OT OTHeJbHEIX arperaTHHIX CTAHKOB H aBTOMAaTOB
CTAHKOCTPOHTEJIH NPHIIIH K CO3LAHHIO LEJBIX CHCTEM
CTAHKOB — aBTOMATHYECKHX JIMHHH, COCTOSIIIHX H3
MHOTHX CTa@HKOB. B aBTOMAaTHuUeCcKHX CTQHOYHBIX JH-
HHAX OCyLIecTBJASETCS BaXHEHIUHH NPHHIHN mnepeno-
BO/ TeXHHKH — TMOJIHAas$ KW KOMIIJIEKCHas MeXaHHu3anus
H aBTOMAaTH3allHs NPOH3BOACTBA. B JHHHAX aBTOMa-
TH3HPOBAHB! He TOJBLKO OCHOBHBLIE onepamun o6pabor-
KH JeTajeif, HO M BCIOMOrareJabHble — TPAaHCHOPTH-
pOBaHHe JeTajell MexAy ONepaunusMH, MeXAy CTaH-
KaMH H HX YCTaHOBK@ Ha KaXAOM OuvePeHOM CTaHKe
(puc. 27). Oco6yi0 posb HrpaloT cpeicTBa MexKone-
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Tpancnopmupyrowee
ycmpodcmBo

Puc. 27. AstomartnuecKas TuHus
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pPallMOHHOTO TPAHCNOPTa (TPAHCIOPTEpPD, KOHBeHepH),
KOTOpble CBfI3BIBAOT CTAaHKH B  aBTOMAaTHYeCKOH
JHHUH.

ABTOMAaTHYECKHE CTaHOYHBIE JIHHHH OCBOGOMKIAIOT
6oJbinoe 4HCA0 pabounx OT HeoOXOAHMOCTH PaboThl
Ha CTaHKaX H H3MEeHSIOT CaMbll XxapakTep HX TpYyAa,
3aKJIOYaMIIMACT B  yNpaBJeHHH AaBTOMAaTHYeCKHM
NPOH3BOACTBOM.

JIMHUE CTPOSITCSt M KOMIIOHYIOTCSt B COOTBETCTBHH
C TeXHOJOTHYecKHM mnpoueccoMm oOpabOTKH  JLaHHOI
JeTaJH B Haujyulledl, palHOHAJbHOW MOC/EA0BaTeb-
HOCTH oNepauui.

B BaccoBoM NpOH3BOACTBE B HHX OCYHIECTBASETCH
nBUXKeHHe H 00paboTKa OJHOPOAHBIX HeTaJseil Helpe-
PBIBHBLIM NOTOKOM C OY€Hb BBICOKOH NPOU3BOLHTENBHO-
CTBIO. '

JIMHUM COCTaBJSIIOTCST HJIM M3  YHHBEPCAJbHBIX
CTAaHKOB, OCHAILEHHbIX CIEUHAJbHBIMH mpHCHOcoOIe-
HUSIMH [JIsI aBTOMAaTHUYeCKOil YCTAaHOBKH NeTajell, HIH



M3 HODMa/H30BaHHBLIX Y310B — CHJOBHIX TOJIOBOK,
BHIIOJIHSAIOUIUX T€ MJH JpyrHe OT/JCJbHble ONepa-
HHH.

Kaxnas u3 rojloBoK MMeeT CBOi HCIOJHHTEIbHBIN
OpraH ¢ WHCTPYMEHTaMH, CaMOCTOSTe bHbIH TNPHBOA H
HeCJIOXKHbIH mepejalouiuii MexaHusM. bJaropapsi HOp-
MaJiM3alMHH TAKHX Y3JI0B, H3 HHX MOXHO noabuparh
Jaioboe coueTaHue onepauuﬁ H pacmooJiaratb HX B Tpe-
6yeMoil NOCJIeNOBAaTENbHOCTH, B COOTBETCTEHH C HaH-
HBIM TEXHOJIOTHYECKHM MPONECCOM,

Ilpy u3meHeHusix npouecca o6paGOTKH MOXKHO JIer-
KO nepecTpauBaTh JHHHIO, H3MeHATb moAbGOp H pacro-
JIOXKeHHe roJoBoK. TakuMm 00pasoM, XOpollo codyera-
10TCSl ABA BaKHbIX NMPHHIHUIA aBTOMAaTH3amHH: pasne-
JIeHHe CJIOXKHOro mpouecca o6paboTKH Ha COCTaBJSIO-
IlHe ero NpocThle ONepamuH, H CoeJHHEeHHe, KOHIEHT-
panusi, KOMOWHHpPOBAHHe 3THX ONepamuii B OJHOM
arperare.

Jlns nepeMelieHust getalteil mo JHHUH NPHMEHA-
10Tcs TpaHCTopTephl pa3Hoo6pasHbix THnoB. HeGoub-
wve aetand npoctoil GoOpMbl TPAHCIOPTHPYIOT ¢ MO-
MOUIbIO JIOTKOB, ¥eJ0GOB HAM Tpyb, MO KOTOPBIM
ABHKYTCS JleTalH. B Gosiee CJOXKHBIX TpaHCmopTepax
OCHOBHOH YacTblO CJYXHT npoAOJbHAas IITaHra, Ha
KOTOPOH KpensiTcsi ycTpoHcTBAa AJA 3aXBaTa U MNpod-
emKenuss gerasneél. llltanra coBepuwaer ABHKeHUSA
BIIepel W Ha3aj, MpHYEeM JeTaJd Ha TaKuX TpPaHCHop-
Tepax MPOILBHralOTCA He HeNpepbiBHO, d@ OTAEJbHLIMH
«waraMu», [losToMy TakHe TpPaHCNOPTEpH Ha3bIBAIOT
marosbiMyu. B oHUX TpaHcmopTepax mpH npsMOM JBH-
JKEHHU IUTAHTH M3 Hee NOA JeficTBUEM NPYXKHH MOJI-
HUMawTcsd co6ayky, KOTOpble YIHPAlOTCs B JAeTaaH H
TosKalT WX Brnepen (puc. 28,a). [lpun obpaTHoM ABH-
KeHHM LUTAHTH COGAykKH OTKJOHSIOTCH [eransMu. B
ApYTHX MIAaroBBIX TPAHCIOpTepax Kaxjaas [eTalb ¢
060HX CTOpPOH 3axBaTbiBaeTcss ynopaMu (daa)kkamu),
BBICTYyMAOUWMMU U3 mwrtanru (puc. 28,6). Takoit TpaHc-
noptep obGecrneuuBaeT Gosee TOUHYIO HoAauvy AeTaled,
HO ST MX OCBOOOXKIEHHS U3 NPOMEXYTKOB MexXny
dnaxkamMu tpebyercst GoJiee CJOXKHOe [BHXeHHe
IUTAHTH — ee IOBOPOT.

HUmMelorcs rpefidepubie Tpaucmoprepbt (puc. 28.,8),
KOTOpble 3aXBaTBLIBAIOT HEeTajH, MOJHHMAIOT HX H Npo-
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Puc. 28. CxeMbl TPaHCOPTEPOB:

50

a — ¢ coBaukamu; 6 — c daaxkamu; 6 — rpefidepunii; 2 — uenxHo#

HOCAT BIepeJ Ha HEKOTOPOH BLICOTe M ONYCKAlOT Ha
c/efyolell MO3HUMH. B nenuuix TpaHCOopTepax BMe-
CTO IUTAHTH OCHOBOH CJAyXUT O€CKOHeuHas Lelb
W Jerany Ha HUX [BHXKYTCS HenpepuBHO (puc.
28,2).

[TpuMeHSIIOT TakKe TPaBUTALNOHHEE, CAMOTEYHELIE
TPAHCIOPTEPH, B KOTOPHIX [JS MPOABHKEHHUS JIeTalel
WCIIOAB3YETCS WX . COGCTBEHHHIN Bec. Jleranu cIycKa-
I0TCA K OYepelHOMY CTaHKy IO HaKJIOHHOMY XKesQ-



6y, uHoraa 3uraarooGpasHolil (GOPMbl ¢ HECKOJbKUMH
noBoporaMH. Ilox aefictBueM cob6ceTBeHHOro Beca [e-
TaJu nocrynaior Ha paboune nosuuuu. Ilpoias obpa-
6OTKY, OHH NONafaloT Ha 3JeBaTOp, CHOBA MOAHHUMAIO-
ILHA MX Ha HYXKHYI0 BBICOTY, OTKyAa OHH TOXe TOX
AedcTBHEeM COGCTBEHHOTO Beca MOCTYNAalT K Ciaefyio-
LleMy CTaHKY.

Tako#t cnoco6 ynobeH /st TPaHCHOPTHPOBAHUSA LH-
JUHAPHYECKUX JeTanedl, HanpuMep KoJel MOALIHIIHH-
KOB.

Bonbuioe 3HaueHue MMeeT B3aUMHOe pacrnojoxe-
HHe TPAHCNOpPTepa M CTAHKOB. B ofHMX aBToMaTHuec-
KHX JIHHHAX TPaHCNOPTEP NPOXOAUT HelOCpeaCTBEHHO
yepe3 pabouyio 30HY CTAHKOB H MOjJaeT B Hee JeTasH.
OH Kak 6Gnl BCTPOeH B CTAHOUHYIO JHHHIO. DTO 3HAUH-
TeJbHO YMNpOIllaeT MepeHOC jgeTajell ¢ TpaHCNopTepa
B pabouve NO3HIHH H HX YCTAHOBKY, a 3aTeM MNojauy
obpaTHo Ha TpaHcnoprep. Takue JNUHHM MOXKHO CTpO-
HTb M3 arperaTHelX y3/0B. Ecau JMHUS COCTOMT M3
YHHBEPCAJbHbIX CTAHKOB, TO TPAHCNOPTEp HepenKo
NPHXOJUTCA BLIHOCHTb B CTOPOHY OT CTAHKOB H IIPO-
KJablBaTb Ha HEKOTOPOM pacCTOSIHHHM OT 30H obpa-
60TKH.

B 3THX JHMHMAX 3HAUHTENBHO OCJAOXKHsETCS Tepe-
HOC JeTaJjeil ¢ TpaHcnopTepa Ha KaXAbIH CTaHOK
H 00paTHO — B HAaNpaBJeHHH, NONEePeYHOM K OCHOB-
HOMY TPaHCIOpPTepy, H AJs 3TOrO HeoGXOAHMBbI AONOJ-
HHTeJbHBIE YCTPOHCTBA.

ITpu mosHON M KOMNJEKCHOH MeXaHHW3auHuH U aBToO-
MaTH3allHH MauwHHOCTPOeHUS BakKHeflmiee 3HAUeHHe
HMeeT YCTaHOBKA [JeTajell HA KaxXAOM OuepelHOM
CTaHKe H CHATHE HX nocje obpaboTku. B aBTOMAaTH-
YeCKHX JIMHHMAX 3TH OllepalHH TeCHO CBsi3aHbl ¢ pabo-
Toll TpaHcnopTepa. ABTOMAaTHYeCKH MNpPOH3BOMHTCA
HeNblH LHHKJ ONepaluHu: NepeHOC AeTajell TpaHCHopTe-
poM B 30HY 06paboOTKH; YyCTaHOBKAa HX B pabouyio
NO3ULHUIO; 3a)KHUM B Hell; Pa3KHM; CbeM CO CTAaHKa,
nepeHoc o6patHo Ha TpaHcrnoptep. Jas 3TOro npume-
HAIOTCA pa3Hoo6pasHble H, HepeldKO, CJOKHble NMPUCIO-
cobsmeHHst U MexaHU3Mbl. BuiGOp MX 3aBHCHT OT (op-
Mbl TOH WJM Apyroil gHeTajHu. YCTpoHCTBa npexie
BCero GbIBAIOT IBYX OCHOBHBIX THIOB: IJA JeTaJe,
KOTOphle BO BpeMsi 06paGoTKH (cBepseHud, ¢pesepo-
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BAHHA H Ap.) AOJKHBI OCTABATHLCS HeNOABHMKHBIMHY;
IJs UHAHHADHYECKHX AeTasieH, KOTOpbie NOABepraioT-
csl TOKapHOi o6paboTKe H [NOJXKHB Bpalwarthcsi (Ba-
JIOB, KoJielr).

ABToonepartop 3axBaThiBaeT Ha TpaHCHOpTEpe
ouepefHOH BaJHK HJH KOJbIO, IEDEHOCHT €ro Ha cTa-
HOK M TOYHO YCTAHaBJIMBAeT B LleHTPax HJH B maTpo-
He.

OuyeHb BaxKHO NPaBHJBHO OPHEHTHPOBATH KAaXAYIO
JeTaJb M yCTAaHABJHBATL €€ HA CTAHKE B MOJIOXKEHHH,
yao6HOM a5 06paboTKH. Y:Ke HAa TpaHcnopTepe HJH
IpHu mepejgaye Ha CTAaHOK AeTaJjld aBTOMaTHYECKH ycTa-
HaBJIHBAIOTCSl B 3a[]aHHOM IMOJIOXKEHHH, HA onpefesieH-
HOH 6a30BOfl MOBEPXHOCTH. B mMoJiee CIOXKHBIX ciaydyasx
OHM NPH ABHXEHHH BIOJb JHHHH NOBOPAYHBAOTCA H
06pabaTbiBAIOTCS B PA3HBLIX NMO3HIHSX.

Bo mHorux JMHHSIX AeTand CJIOXKHOH ¢opmbl 3apa-
Hee YCTaHaBJHBAIOTCS H 3aKPeNISIOTCS Ha 0CoO6bIX
NPHCIIOCOOIeHUAX-CIYTHHKAX, BMeCTe ¢ KOTOPBIMH OHH
POXOAST BAOJbL BCEH JHHHH, YCTAHABJAMBAIOTCA Ha
KaX/J0M CTaHKe, eCid Heo6XOAHMO, — HOBODAYHBAIOT-
csl M np.

B KoHLle JIMHHH TOTOBLIE JeTaJdi CHUMAKTCA
C NpHCIOCOG/IEHHH-CIYTHHKOB, KOTOpble BO3BpAllaloT-
cs B Hauyazno JsauHud. [Has 3storo Tpebyercs OGoJee
CJIOKHBIH TpaHCHOpTep ¢ O6pPaTHOH BeTBLIO (BHH3Y HJIH
c60Ky), Ha KOTOpYyl0 NepefaloTcs O0CBOGOAMBILIHECS
npucnocobyieHus-CIyTHUKH M KOTOpasi nepeMeLiaeT HX
B [POTHBOTOJIOXKHOM HalpaBJleHHH.

B asToMaTHYeCcKHX JIHHHMSX OY€Hb BaKeH OOLIHH
PHTM paGoThl BCefl JHHHH. DTO 3HAUUT, YTO HA BCEX
ee y4yacTKax [OTOK JeTajedl HOJKeH [NpPOABHraTbCs
BIepe] PaBHOMEPHO, C OQMHAKOBOM cKopocTbio. Muaue,
Ha HEeKOTOPBIX y4YaCTKaxX MOrYT BO3HHKHYTb NPOCTOH,
a B Apyrux — o6pas3oBaTbCsi 3aTOPHl B NOTOKe JAETa-
Jeil, oTuero Hapyiwutcs pabora Bcefl JIHHHH. IDTO
IIPOHCXOAHUT OT TOrO, YTO Ha OAHHX Onepauusix 3aTpa-
ypBaeTcsi GOJibIIE BpeMeHH, 4eM Ha apyruX. Urobml
BLIDOBHSITH CKOPOCTb MOTOKA H O6ecneyuTb eJMHBIH
puTM B paboTe BCEH JIMHHH, [PUXOAHTCA NPHHHUMATh
MepHI.

MoxHo peryJaupoBaTh CKOpocTb 00paboTKu Ha
pa3HbiX yuacTKax — YBeJHYHBaTh ee B Gosee Tpyno-



CxeMa mapajjenbHOdl BETBH B &BTOMATHYECKOH JHHHH Puc. 29.

€MKHUX Omepalusx, CTaBUThb [Jsg HHX 6oJee IPOH3BO-
auTenpHple craHku. Hepeako ans takux 6ojee Tpy-
I0eMKHX omepaluit CTaBATCH NapajJeJbHO [Ba HIH
GoJiblliee YHCJIO CTAHKOB HJM CHJIOBBLIX TOJIOBOK, NpPH-
YeM JIHHHS B 3THX MeCTax pacXoAMTCH Ha HECKOJbKO
napansnenbHelX BeTBell. Ecin oxHa omepauus B NOTOKe
TpebyeT BaBoe GoJiblue BpeMeHHM, yeM ApYyTHe, TO JBa
mapansieNbHO YCTAaHOBNEHHBIX CTAHKa INPONyCTAT Ta-
KOe e KOJHYecTBO neranefl 3a BpeMsi, BABOe MeHb-
wee. Takum o6pas3om, puTM paboTbl JHHHUM He Oyler
HapylueH.

B aBromarnueckoifi JHHHMH COYeTalOTCs IOCIEe10Ba-
TellbHble M mapannenpHble BeTBH. Js pasbenuHeHus
JUHUYM Ha Tapasiel]bHble BETBH HYXXHO o0Oco6oe ycrT-
pofictBo Tpaucmoprepa. Ha puc. 29 nmapaanenbHbe
BETBU ¢ 0GpabaTbiBAOIMMK y3JaMH BBEIEHbl MeXIy
BEPXHMM M HHXKHHUM TpaHcnoprepamu. Ilepen passer-
BJEHHHM YYacTKOM 3JIeBaTop NOAHMMAET JeTalu Ha
BepXHHil pacnpelensiowuil Tpancnoprep. JlBurasce no
HeMy, Brepel, OHM 3aNONHAIOT NHUTATENM Napajienb-
HHX BepPTHKaJbHBIX BeTBeil, MOX JAeHcTBHEM COGCTBEH-
HOTO Beca OMYCKAaloTCs 10 HMUM M OJHOBpeMeHHO o6pa-
6aThiBalOTC. 3aTeM OHM MOCTYNAlOT Ha HIDKHHH co-
6upatomuil TpaHCcNOPTep M MO HeMy NPOMOJIXAKT JIBH-
Xenue Bnepel. Ha nociaenylomem yyacTke JMHHUM CHO-
Ba NPOHCXOAMT pa3BeTBJIEHHe, NPHYEM 4YHCJAO Iapan-
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lomobbié
demanu

J
Sazomobru )

Puc. 30. Cxema poropHoi JHHHH

54

JeJbHBIX BeTBeH 31eCh GoJblile, TaK KaK BBINOJHSE-
Masi omepanus eme 6osee NMpOAOJKHTeabHA. B apyrux
CHCTEMAaxX TpPaHCHOPTEPOB NPHUMEHSAIOTCH CTPeJIOYHbIE
YCTPOHCTBA, B MeCTaX KaK PacXOXKAEHHS, TaK U CXOK-
JeHHusl BeTBeil.

s peryaupoBaHusi o6liero putMa paGoOTH H BhI-
paBHHBAHHSl CKODOCTH MOTOKa B aBTOMAaTrHYecKHe JH-
HUH BBOAAT TakKxKe [pPOMeXYTOYHBIE MarasmHbl HJIH
OyHKepa, B KOTOPBIX HAKONJSETCS HEKOTOPBHIH pes3epB
(3amen) o6paGarbiBaeMbix aeTaseil. MarasuHu ycra-
HaBJHUBAIOT B OMNpeJeJEHHBIX MeCTaX JHHHH TakK, 4TO-
6L B HHX NOMajaju AeTajd B Cayyae MX H36bITKA HA
JaHHOM yuacTke. B cayuae HemocraTka Aerasell Ha
NaHHOM Y4YacTKe AeTaJd I[OCTYNalT M3 MarasyHa B
aunuio. Biarogaps stomy ckopocTe noroka Ha pas-
HBIX y4acTKax aBTOMAaTHYECKOH JHHHM COXpaHAeTCH
OJHHAKOBOH.

CymecTByeT W Apyroff THN aBTOMAaTHYECKHX JIH-
HHH — pDOTODHBbIE JIHHHH, B KOTOPbIX MOCTyNaTeJbHOE
JABH:KEHHe NMOTOKAa JeTaJseil’ MO MpAMOH JIMHHM 3aMeHe-
HO nABHxkKeHHeM no kpyry (puc. 30). Jluuus poropos
COCTOMT M3 psJa KpPYroBhIX BpallalolluXcsd paGouux
PP wn u3 pacnojioKeHHBIX MeXAYy HHMH TOXKe Kpyro-
BBIX BpalaoOIHXC TpaucnoptHbix poropos PT. Ilep-
Bble 06pabaThiBalOT [JE€TaJiH, BTOPbl€ MEPEHOCAT HX C
cauoro paGouero poropa Ha apyrod. Ha kaxkpom
pa6GoueM pOTOpe BHINOJHSETCS ouepedHas ONepanus.
Ilpu nepexone nerajed ¢ OnHOH POTOPHOH MaIIHHBL
Ha Jpyrylo, TPeTblO H T. . BBHINOJHSAIOTCA MOCJ]€10Ba-
TeJIbHBIE OTepaldy BCEro LUKJIa 06paboTKH.



IMTo kpyry kaxmoro paGouero poTopa pacrnoao)eHo
HEeCKOJIbKO NO3HUIINH, B KOTODHIX OJHAa 3a APYroH ycCTa-
HaBJAMBaWOTC oOOpabGaThiBaeMule AeTatd (AJS OAHOM
H Toit e omepauuu). PagoM ¢ kaxno# nperaJdsio yc-
TaHOBJEHH 06pabaThiBAalOIIHE €€ HHCTPyMeHTH. Pa-
6Gouufi porop BMECTE C JETaJNAMH H HHCTPYMEHTaMH
HeNpepuBHO Bpallaercs, NPUUEM yCTaHOBKa, o6paboT-
Ka M CHSATHE JeTaJjled MPOHM3BOAHTCH «HA XOAy».



@ Cuan, peiicrayomue

npu pe3anuu
METaJaqaos

Mowmenr cuam

O peicrun

H NPOTHBOAEHCTBHH
CHaA

Henrpobexnas
cHaa

@ Yaapuue narpyskn

H BHGpauun
B CTaHKax

Tpenne u 3Hauenne
CcMa3oyHoik
KHAKOCTH

CHJlbl, BOSHHKAIOUWIHE NMPH PABOTE
HA CTAHKAX

Cuant, neficTByomHe NPH Pe3aHuu
MeTaJiI08

Jeranu Ha MeraniopexylluX CTaH-
Kax o6pabaThiBalOT € MOMOLIBIO pe-
KYIWHX HHCTPYMEHTOB. Pexymuit uH-
CTPYMEHT OTHEJsieT OT 3aroTOBKM He-
Tanu CTPYKKy. IDTOT  mpouecc
NPOMCXOXUT TOJBKO HPU NPHJIOKEHUH
K HHCTPYMEHTY OmnpelesieHHON CHJIBL.

PaccmoTpuM, kKakoBa ke ¢usuyec-
Kas mpupoja CONPOTHBJEHHS pe3a-
HHIO, KOTOPOe OKa3blBaeT MeTassi 3a-
FOTOBKH M NOJIKEH NPEeOdOJIeTh PEexKy-
WMl uHCTpyMeHT? Meranae, kKak H
BCE BEHIeCTBA, COCTOST U3 MeJpyai-
HIMX YacTHI — MOJIEKYJ H aTOMOB.
YacTuub! 3TH ¢ GOJBIIOH CHJION INpH-
TATUBAIOTCA IAPYr K APYry; 3TO CHJa
cremsiedus yacTvl. UToOBH OTHENUTH
OIHY 4yacTb TBEpPAOro Teja OT ApYroH,
T. €. paspe3aTh MeTaJlJl HJH Cpe3aTh
C Hero CTPYXKy, Hamo MpeofoJeTh
CUJIBl CUENJIEHHsl YaCTHI, a 1JIsl 3TOro
OPUXOIMTCA  mpuaaratbh  GOJBINYIO
cHumy.

Tmarenbubie HCCIeNOBaHUS HOKa-
3aiM, 4TO NpPH pPe3aHUH HPOUCXOAAT
Cl0XHEe npoueccsl. HeGonbiine ua-
CTH MeTajja CKaJLBalOTCs H CABUra-
I0TCSI OHHM MO OTHOIIEHWIO K JAPYTHUM,
NpHYEM 5TO TNPOHCXOAMUT NO oOMNpefe-
JIeHHBIM TJIOCKOCTAM, MOJ YIJIOM K mo-
BEPXHOCTH HHCTpPyMeHTa. B cpesae-
MOM CJIoe CHauyaja BO3HHUKAIOT BHYT-



peHHHE HanpsXKeHHS, a Korja OHH CTaHOBATCA 60/b-
mie CHJ CHeMJIeHHS, HacTynalT CABHIH, CMeLleHHS.
I1H H3MeHeHHS B MeJbyaiillleM CTPOeHHH MeTajla
TOK€ OKa3blBAaIOT CONPOTHBJEHHe Pe3aHHIO.

Kpome cun cuensenusi, ectb M Apyrasi NpHYHHA,
cosznaloulasi CONPOTHBJIEHHe pe3aHHio, — 3TO TpeHHe,
OHO nPOMCXOMMT Kak BHYTPH MeTasda, MeXAy ero
CMeIaIHUMHICA YaCTHIIAMH, TAK U MeXAy cOeramouiel
CTPYXKKOH M peXyLMM HHCTPYMEHTOM, H MeXAy pe-
JKYLUIMM HHCTPYMEHTOM H NOBEPXHOCThbIO HeTatH. Bce
5TH COMPOTHBJEHHS B CyMMe TpeGyiOT GOJBIIHX CHJ
il X TMPeoJoseHHs.

Cuna pesanusi B 60/IbLIOH Mepe 3aBHCHT OT Mexa-
HHYeCKHX M (PM3HYeCKHX CBOHCTB 0OpabaTbiBaeMOro
MeTaJjia — OT ero NPOYHOCTH, TBEPHOCTH, NMIACTHYHO-
CTH H IP.

ITpoyHocTh — 3TO CNOCOGHOCTL MeETaJdja COnpo-
THBAATBCA Da3pyuieHHI0, B YacTHOCTH pa3peiey. YeMm
OHa Gouibllle, TeM 60.1blIad CHJIA pe3aHHsi HEOGXOIH-
ma. Ecan npunsate 3a 100% cuny pesanus cranau ¢
npefiesoM npouHoctH 30—40 x['/mm?, to nas Goaee
NpPOYHBIX CcTaJjell norpebyercs GoJblias CHJIA pe3aHHsl.
Hanpumep, npu mnpezene npounoctu 40—50 «I'/mm?
norpebyercss Cusa pesauus, Goapwas Ha 10%; npu
60—70 x[/mmn® — Ha 29%, npu 70—80 k[ /mm?> —
Ha 45%, a npu 90—100 xI'/mm? — na 70%.

TeepaocTb — CnocOGHOCTH MeTanasaa CONMpOTHB-
NSITBCS NMPOHUKHOBEHHIO B Hero Jpyroro, 6oJee TBep-
AOro Tesaa, B TOM UYHCJe H peXyllel0 HHCTpPyMeHTa.
H3mepsieTcsi oHa equHHuaMH TBepHLOCTH no BpuHemo
uan Pokseaay. Uem 6Gosblie TBepAOCTb MeTaJjla, TeM
6oJiblias cuJda JAOMkKHA OBITH NPHJIOKEHA K pesuy.
Tak, npu toxapuoil obpaborke Aerasell U3 yraepoiuc-
TOH CTaju BHCOKOH TBepmoctn (HB 320) cuaa pesa-
HHSl TOYTH B 2 pa3a GoJblie, YeM NpH TOYEHHH Jera-
Jefl H3 MACKO# CTaju ¢ umucjaom teeproctu HB 100.

[TaacTHUHOCTHL — 3TO CNOCOGHOCTbL MeTaJjJa H3Me-
HATh CBOI0 (GOpMYy MOX HelicTBHEM CHJ, He BO3Bpa-
11asCh MOTOM K npexHeil popme. Takasa niacruueckas
Iedopmaius NpOUCXOIUT B CTPyKKe NpDH pe3aHHH Je-
Taneil U3 MJAacTHYeCKHX MeTaJssioB (CTanau), U Ha Hee
HleT uacTh SHepruu. [Tosromy uem Gosbllie nJacTHy-
HOCTh, TeM OoJblllasfl LOJMXKHa OBITh M CHJA pPE3aHHs.
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Hao6opor, npu o6pa-
6oTKke meranei H3 Xpyn-
KHX MeTalnoB (4yryHa,
6poH3BI), Y KOTOPHIX
CTPYXKKa KpOLIHTCS Ha
OTe/NbHHE KYCKH, CHJa
pesaHHsi MeHbiue. Ilpu
pe3aHHH JeTasled H3 ce-
poro yyryHa HYXKHa B

1,5—2 pasa MeHbuiasg

Puc. 31. Koy cula, YyeM NpH pe3aHHH
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neraJjed M3 CTaJdH TaKoi
®e TBEpJOCTH.
Paccmorpum, uyro npexacraBasieT co6oft pexyLimil
HHCTPYMEHT, KaK OH pexXeT MeTalJ H Kakhe (uauuec-
KHe SIBJEHHS NPOHCXOJAT HPH 3TOM. 3eCh NEHCTBYIOT
IBa SIBJ€HHS: COCPefOoToYeHre OOJbUIOro JaBJieHHUs Ha
pexyllefi KpOMKe HHCTPYMEHTa H [efCTBHe KIHHA.

IIpn pesanun Ha MeTann npexie BCero BO3AEHCT-
ByeT KPOMKa HHCTpyMeHTa. Tak Kak OHa 3acTPOeHa,
TO IJ0WAJb ee CONPHKOCHOBEHHA ¢ MeTa/yIoM Mana.
IMosToMy Ha Hell cocpenoTouHBaeTcs G0/blIOE AaBJe-
Hue. Kak usBectHo u3 (QU3UKH, JaBjieHHE HA KaXKAbIH
KBAaJpaTHbHIA CAHTHMETP PAaBHO BCcell MPHJIOXKEHHOH
cuJle, leJieHHOH Ha miomianp. ¥ yem MeHblie MJIOMIAAb,
TeM G6oJIbllle HaBJIEHHE.

Besikuit pexymuii HHCTPYMEHT — Kak Gbl BHIOH3-
MeHHbIH KIHH H B paboTe HeHACTBYeT 10 3aKOHy KJ/HHA,
Pacxomsimivecss GOKOBbie IOBEPXHOCTH HHCTPYMeEHTa
pasaBHraloT MeTasasa B o6e ctopons. Ilpu 3TOM cHaa,
C KOTOpPOH [NaBAT HA KJAHH BAOJb €ro OCH, pasjaraer-
Cl Ha IBe COCTaBJSIOLIHE CHJbI, HanpaBJ/ieHHbie mep-
NEeHIHKYAsIPHO ero GOKOBbIM MoBepxHOCcTAM (pHC. 31).
Kak nokasaHo Ha pHCYHKe, 3TH CHJBI NOJY4al0TCs 3Ha-
YHTENbHO 6ONbLLIIHMH HCXOAHOH. OHH-TO H NPOH3BOJAT
OCHOBHYIO pa6oTy pe3aHHs — CMEIal0T B CTOPOHY Me-
TaJJ1, NPOLOJKAS NpeofosieBaTh GoablHe CHALI Clen-
nenust yactHu. [Ipu sTom BepxHu#t cl0f MeTanna oTae-
JISIETCS OT OCTaJNbHOM YacTH M 06pa3yeT CTPYXKKY.

Pexymune HHCTDYMEHTH mNpeACTaBAAOT COOOMH
KJIHHbSI 0CO60M, CrenHaapHOR H cloXHO#H dopwmbl. Tlpu
NPOEKTHPOBAHHH PEXKYMIHX HHCTPYMEHTOB YUYHTHIBAIOT



ycJ0BHsA HX paboTbl H npo-
1lecChl, NPOUCXOMAsAILHE NpH
pesanuu meraJjaa. Ha puc.
32 nokasaH TOKapHbIH pe-
3el H ero paspes IJIOCKO-
croio A—A, nepneHmuky-
JSIpHOH K €ro rJjaBHOH pe-
Kyuied KpoMKH aa. Yroda
3a0CcTpeHHus § COOCTBEHHO H
ABJISETCA yIJOM KJHHA pes-
ua. ITo o6e croponsl ot He- e
ro obpa3yloTcs mnepeaHHuil
yroa y W 3ajHH# yroa a.
C rtoukn 3penus nehcraus
KJAHHA YeM MeHbIle («OoCTpees) yroa 3a0CTpeHHus, TeM
6oabllle BLIMIPLIL B cHJe. Takne y3KHe KJAHHBLI NpHMe-
HAIOTCH B Pa3/HYHBIX HOXaX. [lia pe3anus mMerasios,
raie tpebyeTrcd npeoxoseBaTb 6GO/bIIOE CONPOTHBJE-
HHE, BLINOJHSAIOT YIJbl 3a0CTPEHHSI Pe3LOB 3HAUHTEJb-
HO GOJbUIHMH. DTO BbI3BAHO HEOGXOAHMMOCTbIO 3HAYH-
TEJIbHOrO MOBBLIIIEHHS HPOYHOCTH HHCTPYMEHTa H
OTBOAA TemJa, KoTopoe B GOJbLIOM KOJHYECTBe obpa-
3yeTCsl- IpH Pe3aHHH MeTaJlJIoB.

Uro6bl Jerde H C MeHbIINM TPEHHEM CXOAHJA C
pe3ua CTpyXKKa, NepefHHil yroa y XenaTeJabHo HeJaTth
6oabite. OT 3TOr0 K TOMy XKe MeHblue AedopMupyer-
¢ cpesaeMblil CJioil M nojaydaerca OGoJiee yucras no-
BepXHOCTb. UTOOB yMeHbIINTh TPeHHe MeXAy 3axHel
NOBEPXHOCTbIO pe3ua M obpabaTbiBaeMoll  [eTaJblo,
3aJHHH yroJ a ToXe HoJKeH ObiTb HOCTAaTOYHO 60JIb-
muM. Ho or yBeanyenns mepenHero W 3ajgHero yrJjos
yMEHbIaeTcsl yroJd 3aoCcTpeHHs B pe3ell CTAHOBHTCA
MeHee CTOHKHM M Goabille Harpesaercs. IToatomy npu-
XOIHTCA YYHTHLIBATb, KAKYIO YacTb 001ero yria Mexny
MOBEPXHOCTbIO pEe3aHHd H NepneHIHKYJspOM K Hel
OTBECTH Ha YroJ 3aOCTPeHHSl pe3la, a KaKylo 4aCTb—
Ha niepefHHil U 3aIHHH YIIbL.

ITpu paGore CTaHKOB YacTo AEACTBYIOT He OJH3
CHJIa, a pasJiduHble CHJbl ONHOBPEMEHHO, HO B pas-
JHUYHBIX Hanpas/jeHHAX. B OXHHX c/1yyasX NpOHCXOXHT
reoMeTpHyeckoe CJAOXEHHE 3THX CHJ IO NpaBuJy na-
paJasesorpamma H ob6pa3dyercs paBHOHeHCTBYylOLlas CH-
na. B apyrux ciayyasx, Hao6opoT, B 4acTAX CTaHKa

TokapHbiii peen “Puc. 32
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Paduansnas cung 2 Cuma pesanus
3

Pue. 33. Cxemb! feficTBHS CHJI pe3anns
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CoBeplIaeTca pasjoxXeHHe obLIeH CHUJIBI HA €€ COCTAaB-
JISTIOIIHeE.

Paccmorpum neficTBHe cWJ npH pe3aHHH B CTPO-
rajpHeX craHkax (puc. 33,a). Pesen, mepememasich
Blob oOpafarbiBaeMOii MOBEPXHOCTH, Bpe3aercd B
METaJJ H BCTpeyaer NMPOTHBOAEHCTBYIOLIYIO CHJIY CO-
NPOTHUBJIEHHsl, KOTOpas HampasjeHa BIOJb IIOBEPXHO-
CTH HaBcTpedy cuje pesanud. [Ipu srom pesen yray6-
JsieTCl B MeTaJsl M Haxkumaer Ha mero. OT 3rtoro
BO3HHKAaeT BTOpasg CHJIA, HANpaBJeHHAd BIOJAb OCH
pesna. Takum o6pa3om, moayvalwTCs [Be CHJBL, Ha-
ApaBJeHHble noj yriaoMm JApyr K apyry. Mx moxHo
CJTI0XKHUTb TI0 NpaBuay napanieiaorpamma cun. Cuaarae-



Mble CHJB CJAYy:KaT ABYMS CTOPOHAaMH Iapasjeno-
rpaMMa, a HX paBHOjelicTBylollas HampasJ/eHa MO ero
IMaroHajH. ITO TOYHO ompejensieT BEJHUHHY M Ha-
npasJjeHHe CHJIH, aeficTBylome#d Ha pe3den npu pe-
3aHHUH.

B TokapubIx craHkax fHeficTBMe CHl Ha pesel
cnoxuee (puc. 33, 6). 3mech IHelicTBYIOT He jBe, a
Tpu cuabl. OfHa M3 HMUX — CHJa pe3aHus, BLI3BAHA
IJ1aBHLHIM JBUXKEHHEM — BpalleHueM JeTajqu H Ha-
npaBJieHa MO KacaTeJMbHON BHHU3; OHa H3rnbaer pesel
KHu3y. Bropas, cuna mogaud, BhI3BaHAa TNPOIOJbHOH
nonaueil pesna M HampasJeHa NPOTHB Hee, BAOJb J€-
TalH; oHa H3rubaerT pe3en BAOAL OCH jneranu. Ha-
KOHell, TpeTbs CcHJa BbI3BaHA Ha)XaTHeM peslla Ha
IeTaJb, OHa HalpaBJ/eHa BAOJb pe3la, 1o ero ocH 4
OTXKHMAET ero OT JAEeTaJH.

Cuna pesanusi, Hanpas/JeHHass MO KacaTeJbHOH
BHHU3, C OAHON M3 CHJ MOJAYH CKJAaJbIBaeTcs B II0-
NepeyHol IJIOCKOCTH, a C ApPYyroifi — B NPOAOJBHOM.
Ecan n3o6pasuth o6e 3TH NJOCKOCTH BMecTe, TO OHH
o0pa3yioT CTeHKM napaJJesennnena; pasBHOILEHACTBY-
I0eH CMoXKeHHs BCeX Tpex cun Oyaer ero xuaro-
HaJjb.

Caoxenue IBYX MJIH TpexX CHJ, NeHCTBYIOWMX B
pPasHbIX HanpaBJeHHsX, NPOHCXOAUT INpl pabore H
IPYrux cTaHkoB. Ilpn maundoBaHHH IMIMHIPHUECKHX
zerasell HeficTBYIOT TakxKe TpPH CHJBI, KaKk H npu o6-
paboTKe Ha TokapHex craHkax (puc. 33, 8). Oana us
HUX HalpaBJ/eHa BHHU3 N0 KacaTelbHON K mJAH(OBAIb-
HOMY Kpyry, Ipyras, BbI3BaHHas HpPOIOJbHOH Toza-
yell, HaNpaBJeHa BIOJb JeTaJu U TPeTbs — B Halpas-
JIeHHH nonepeuHolt noraun gkpyra. CkiIaablBaloTcs OHH
no MNpaBHaY TNapaJijesenunena. IIpu cBepiaeHHn Tpu
CHJAB  JeHCTBYIOT Ha pPexXVILyl0 KDPOMKY CBepJia
(puc. 33, 2). Onna U3 HHX HanpaBJeHa BIOJb OCH
cBepJa B HanpaBJ/EHHH, NPOTHBOMOJOXKHOM €ro mno-
Jdaue; BTOpas BLI3LIBAETCS BpalleHHeM CBepnaa H
SBJISIETCS CONPOTHBJIEHHEM pe3aHui0 GOKOBBIX CTEHOK
orsepctusi. OHa CTPeMHTCS NMOBEPHYTH CBEPJAO B CTO-
POHY, NPOTHBOMOJOXKHYIO €ro BpameHHi. TpeTbs
cuia CBsi3aHa C COMPOTHBJEHHEM TpPEHHsS Ha 3ajHeH
NOBEPXHOCTH pexymiell uactu csepsaa. CHaABL 3TH TOXe
CKJIaJHIBAIOTCS M0 NPaBHJAY napasiefenHuena.
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pr ¢peseposanun (puc. 33, 9) UMIHHIDPHYECKOR
¢pe3oit ¢ npsaMbIMK 3yGbAMH Ha 3y6 HeHCTBYIOT: CHJa,
HanpasJeHHas MO KacaTeJAbHOH K OKPYXHOCTH ¢hpe3bl
B HampaBJeHHH, MPOTHBOMOJOXHOM €e BpAaLIeHHIO, H
CHJa, HampaBJ/ieHHast BAOJAb pajauyca ¢pesbl, IPOTHBO-
nonoxHo ee mopave. Ha kaxiaom 3y6e cHAB 3TH
CKJIaJbIBAIOTCA MO 3aKOHY MapaJjiiejorpaMma, TpHYeM
N0 Mepe yTOMIIEHUST CTPYXKKH CHJbI, IefCTBYIOU[HE HA
KaXIblil 3y6, yBeNMUMBAIOTCS, TAaK KaK BO3pacTaer
COMpPOTHBJICHHE PE3aHHIO.

Bonee cnoxHoe JneficTBHe CHJA NPOHCXOAMT BO
¢pe3ax ¢ KoceiMu 3y6bsimu. [1pu 3ToM BosmHKaer oce-
Basl CHJla, HampaBJieHHas BAOJMb IUMHHAENAS B OAHY
CTOpPOHY; OHA OKa3blBaeT BpeJHOe BO3IeHCTBHE Ha
NOJAUIMIHHKH H ADYTHe OTOpPHbIE YacTH craHKa. UTo6ul
YMEHBIIHTL 3TO BPEJHOE BO3AefiCTBHE, NPHMEHSIOT Ha-
6opul (pes, B KOTOPEIX COYETAOTCA (pe3bl ¢ MPaBHM
H JIeBEIM HaKJOHOM 3y6beB. B Hux BO3HHMKAIOT oceBble
CHNIBl  TPOTHBOMNOJIOXKHOTO  HANpaBJeHWs, KXOTOphble
ypaBHOBEHIHBAIOT ADPYr Apyra.

AnanornuHoe pasfoxenue CHA ¢ o6GpasoBaHHEM
BpEIHBEIX OCEBLIX CHJ TNPOHCXOAMT H B TNepefalollux
3y6uaThiX MexaHH3Max CTaHKOB. B HUX IIHPOKO TIpH-
MEHSAIOTCS KOJeca C KOCHIMH M BHHTOBBIMH 3YGbsIMH.
[MpeuMyIecTso HX COCTOHT B TOM, YTO B 3allEMJEHUH
HaXOAHTCA He OAMH 3y6, a GoJblie, OT 3TOrO Harpyska
PaBHOMEPHO pacnpelensieTcsl Mexnay 3yObsiMH; KoJeca
MOryT TmepefaBaTb GonblliHe CUJBI H paBoraior Gojee
niaBHO. 31ech HELOCTAaTKOM $BJSETCH pPa3JoKeHHe
CHJI, MepHeHAUKYJNSIPHEIX K KOCBIM 3yObsiM, IpH KOTO-
poM ofpa3yercs OJHOCTOPOHHSAS OCeBas CHJa, BPedHO
neficteyollag Ha moamunuuku. Jaa 60opbObl ¢ HHM
HCMOJB3YETCH TOT K€ IPHHIMI; NPHMEHAIOTCS IIEB-
poHHble 3y6GuaTble Koseca, 3y6bf y KOTOPBIX HMEIOT
IIPOTHBOMOJIOXKHOE HANpPaBJEHHE BHHTOBBIX JIHHHH.
[MosToMy 3Zech BO3HHKAIOT BCTpPEYHBIE H YypaBHOBe-
MIMBaIOUIHE JIPYr Apyra OCeBble CHJIHL

OnHako He BCErla OCeBble COCTaBJ/AOILHE, 06pasy-
IOUHECS OT pa3/oXKeHHs CHJ, TNPOU3BOASAT BpeaHoe
JNelficTBHEe: B HEKOTOPBIX CJyyasX OHH HCHOJb3YIOTCS
B TexHuke. Ilpn GecueHTpoBoM uIIH(OBaHHH Bemy-
WA KPYr yCTaHOBJIEH MOJA HEKOTOPHM YIVIOM K HLIH-
¢dyomemy kpyry. Tak Kak cuna nasienus Kpyra Ha



KaXaylo JeTajp HanpasjeHa MNOJ YIJOM K ero ocy,
TO 3Ta CHJa pasjaraercsi H OJHa H3 ee COCTaBJSIO-
IH¥X NoJyyaeTcss HanpaBJeHHOH BHOJbL OCH JeTati.

ITon nefictBuem 3TOi OCEBOI CHJB OCYILECTBJSET-
¢l JIBHXEHHe MOTOKa JeTajed BIepen, MeXIy Kpy-
ramd. B 3TOM ciyuae He HYXHO NpHMeHSTb CNelH-
aJibHble JBHXYIIHEe MeXaHH3MBl, YTO YNpoIlaeT KOHCT-
PYKIHIO CTaHKa.

MoMmeHT CHAB

HejictBre cHA nNpu BpamlaTeJbHOM ABHXKEHHH HMeeT
BaXXHYI0 OCOOEHHOCTb — OHO 3aBHCHT He TOJbKO OT
BEJMUYHHBI CaMOH CHJbl, HO M OT DACCTOSIHHS MEXIY
3TOH CHJOH H OCbIO BpalleHHs, Ha3LIBAaeMOro NJeYoM
CHJIBL.

JonycTtum, uTo fgBa 3yOuaThIX KoJeca ClenJeHsl
Ipyr c JApYyroM, MpHYeM paIHyChl 3THX KoJec pas-
JHYHBI, @ OKDYXHble CHJbl paBHbl. Tak Kak IJ1eyH
3THX CHAi HEOJHHAKOBbI, TO MOMEHT, KOTOpBIH BOC-
NPHHHMAeT BEJOMOE KOJleco, He paBeH MOMEHTY, KO-
TOpHIA TMepenaeT Beayulee. IIpu nepenaye BpalleHHS
OT MeHblIEero kKoJeca K O0JbLIeEMy MOMEHT YBeJHUH-
BaeTcs, a NpH nepefave oT 6oJblUIEro KoJeca K MeHb-
meMy — yMeHblnaetcs. B 3Tom ciyuae mepepnaiomiHe
MeXaHH3Mbl NpeoOpa3yioT MOMEHTHI.

PaccmoTtpuM, kak mnepepaioTcsi H npeoGpasyioTcs
MOMEHTBI CHJI B MeXaHH3MaX cTaHkoB. Eciu oT 3Jjek-
TPOABHUraTelsi BpallleHHe NepejaeTcsl PeMeHHOH nepe-
Jpayell, TO nepBblii IIKHB BOCNPHHHMaeT OT 3JeKTpo-
IBurarteiss MoMmeHT cuael M,. Ero okpyxHas cHaa
63gler paBHaZ MOMEHTY, IeJeHHOMY Ha MJedo CHJIbI

1

T, T. €.

2
P1=IM1—D'—.

1
OxpyxHble CHALI BTOPOrO M NEPBOr0 LIKHBOB
paBHbl, 3HAYMUT

2
Po=P =M —.
2 1 1D,
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MomeHT ke Ha Basy BTOpord wkuBa M, paseH
3TOH OKPYXKHOH CHJIE, YMHOXEHHOH Ha MJjeyo, T. €.

D,
M= Py —~.
[ToacraBuM Ciola BMECTO CHJbl ee 3HaueHHe H3

npenbiayniero paBeHCTBA. Torpa MOMEHT BTOpOro
HIKHBa

4 2 D, D,
Mo =M, = . 2 =M, 2.
2T 1'p,

D,
OrHoleHue D ecTb ofpaTHas BeJHYMHa [epe-

1

o D

NaTOYHOr0 OTHOLIEHUS peMeHHOH nepenalmj‘—. Ecan
2

dnamerp nepsoro wkusa 130 mm, a quamerp BTOpPOro

260 mm, TO MOMEHT Ha oCH BTOpOro B 2 pasa GoJiblie,
4eM Ha OCH NepBOro, MPONOPLHOHAJbHO COOTHOILEHHIO
miey. To ke moayvyaercss u B 3y6uaroil mepenaue, Co-
crodmeil M3 OAHOH Mnape KoJec:

Tonbko 3pech anst pacueToB BMECTO [HaMeTpoB
ynoGHee 6paTb uHuclia 3yObeB:

M2=Ml%o

1

IIpeo6paszosanue MOMEHTOB cuJl B 3yGuaToH mepe-
gave ¢ GOJbIIMM YHCIOM Map KoJjec olpeaensercs
TeM, YTO MOMEHT CHJIbl Ha BTOPOM BaJjy

M2= Ml_ = .

OxpyxHast cuiaa P; Bejgyumero KxoJjeca BTOPOi
napel 2; BpalaiOmeroCs Ha 3ITOM e BaJjy, paBHa

D
MOMEHTY, NeJeHHOMY Ha nneqo—;—, T. e
2
3

IMoncrasnas ciona snavenue M, nonyuaem

P3= .(Wg



Pasnbty 310MYy OyaeT o cujaa Py Ha BelOMOM KO-
Jece BTOPOIi maphl 24, Bpallaiolleics Ha TPETbeN BaJy.
Mowment cuasl Mz Ha TpeTbeM BaJy noJydaercs OT

Dy
YMHOXKE€HHA BEJAHUYHHBI CHJ/IBI P4 Ha nﬂeqo—‘Q—‘:

My = My 00 = My 22

13 2123

Ecan nepepaua coCTONT, HampliMep, H3 Tpex map
KoJsec, TC

My=M, - D:DsDy
D\DsD,

B cnoxHOll nepenaye MOMEHT Ha noOCJeiHEM BEO-
MOM BaJjy paBeH MOMEHTY Ha NepBOM BelyiueM Baay,
YMHOKEHHOMY Ha /Apo0Ob, Y KOTOPOH B YHC/AHTENe
HUMeeTcsl NPOM3BEIENHC NJeY CHJ Ha BCeX BeLOMDLIX
KOJlecax, a B 3HaMeliaTelle — MNpol3Beellie nJaeq Cia
Ha Bcex Beaymux. Muan, unave, — MOMeHT Ha nocnaei-
HEM BaJly PaBeH MOMEHTY Ha NepBOM BaJly, YMHOXel-

HOMY Ha 06paTHYIO BeJHuliny OOLIero nepeaaTtouHoro
OTHOLICHHSA!:

. 20242,
My = M, 2%
21232

Takue npeobpa3zosanus AeHCTBHSA CHJI H HX MOMEH-
TOB COBEPLIAIOTCA Ha NPOTSKEHHH BCeH CJA0KHOH Lenn
nepeialomiX MeXaHH3MOB cTaHka. B asexrpoasura-
TeJle HMEeeT 3HAYCHHE He TOJbKO OKPYXKHAfd cHJa Ha
ero WKHBe, HO M T1e40 3TOf CHJbl — pajaHyc (MOJIOBH-
Ha JAuameTpa) IIKHBA. DJIEKTPOIABHraTenb nepenaer
MeXaHH3MaM CTaHKa OnpeaeseHHbIH KPYTALHA MOMEHT.
Hanbwe snonb Bcelt mepenalouiedl 1enu, B KOpobkax
CKopocTefl H 10J1a4, B KaXJ0M MeXaHH3Me, B KaxJo#
nape KoJec Ba)XHO COOTHOLIEHHE OKPYXHBIX CHJA H
niley — OpolCXodduiee B HuX npcobpa3oBaHue MOoMeH-
ToB cuia. M Tak DpOHCXOAMT [0 HCHOJNHHTEbHBIX
OPranOB CTaHKa, COBEPIIAIOUINX BpaliaTeabloe JBH-
Kenue pe3aHns, 10 ¢ipe3n!, WJAHDOBAJIbROTO Kpyra
Wi 06TayuBaeMON AeTajaH, KOTOPbie MoJydaloT onpe-
HedeHHBIl KpYTAWHA MoMeHT. CHaa Ha HX OKPYX-
HOCTH 3aBHCHT OT mnJjeya — JAHAMETDa HHCTPYMEHTA
W HeTanH.

3—818
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O pedcTBHM M NPOTHBOAEHCTBHH CHI

Kakaoe u3MeHeHHe CKODOCTH [ABHXKeHHs uacTeil
CTaHKa BbI3bIBAeT 0COOblEe CHJB, TaK Ha3biBaeMbie
cu/Ibl HHepUHH. IIpu yBesMUEHHH CKOPOCTH (IOJIOXKH-
TEJIbHOM YCKODEHHH) HX AeHCTBHe HaNpaBJieHO B CTO-
pOHY, TPOTHBONOJIOXKHYIO ABHIKEHHIO, T. €. BeJOMple
YacTH MeXaHM3MOB JefcTByIOT Ha Bedywmue. [lpu
YMEHbIIEHHH CKOPOCTH (OTPHLATENbHOM YCKODEHHH)
CUJIBl HHEDUHH, Hao06OopOT, HallpaBJeHH MO XOA4y ABH-
JKEeHHs, IPH 3TOM BEAYyIllMe 3BeHbS OKa3hBaloT 10MO0Ji-
HHTeJbHOE JeHcTBHe (Harpy3ky) Ha BefoMmbie. B ToM
H JApyroM cJayuyae [BHXKYIIHecs 4YaCTH CTaHKa
CTPEMATCA COXPAHUTh CBOK HPEXHIOI CKOPOCTh H
CONMPOTHB.IAIOTCS ee h3MeHeHHsiM. B ocHoBe 3T0r0
JeXHuT OOMIHI PU3HUeCKHI 3aKOH HHEpUIH, M0 KOTO-
POMy BCfIKO€ TEJO CTPEMHTCS COXPaHHTb CBOe MpPEeXK-
Hee COCTOfIHHe ABHXKEHHS — €ro CKOPOCTh M Halpas-

JieHHe,
Korga cynnopTt u3 HemoABHKHOTO COCTOSIHHS HpH-
XOAHT B ABH)KEHHe, BO3HHUKAIOT CHJbl HHEPUHH, Ha-
npaBjeHHBle NPOTHB ABHkKeHus. I[lpn noaxome cyn-
nopra Kk o6pabatbiBaeMoil AeTajlu CKOPOCTb ero 3Ha-
YHTEJbHO YMEHbILAEeTCs, BO3HHKAWT CHJIbLI HHEDLHH,
HanpaBJieHHbIe B HanpasJeHuH aBuxeHus. Korga pa6o-
yas nojaya Cynnopra 3akaHyHMBaeTcs H Ol GLICTPO OT-
BOAHTCH B [IPOTHBONOJIOXHVIO CTOPOHY OT [€TaJH,
BO3HHKaeT eule GOJplIas Clj1a MHEPUUH, HamlpabJeH-
nHas B CTOPOHY mnpexkHero ABuKeHHsS. CHJILI HHEPUHH
0cO0eHHO BEJHKH, KOrJZa H3MeHsSeTCs He TOJbKO CKO-
pOCTb, HO H HaNpaBJeHHE [OBHXKeHHs. IDTO OCOGEHHO
BHAHO IpPH BO3BPATHO-NMOCTyNAaTEJbLHOM ABHXKEHHH
TAXKEJI0r0 CToJMa NPOAOJALHO-CTPOTralbLHOrO CTaHka.
Cuibi HMHEpUMH TPH HEepaBHOMEpPHOM JBHXKEHHH
CO34al0T J00aBOYHYylO, NEepeMeHHYI0 Harpysky He
TOJNBKO AJSI 3JIeKTPOABHraTels, HO H JJAsa yacrtedl
CaMoOro CTaHKa M [pOHU3BOAAT HA HUX BpefHOe NeH-
cTBHe. JTa JHHAMHUecKas HArpvaka BOCHPHHHMAeTcs
KaK JIBHXKYLUHMHCS MeXaHH3MaMIi, TaK ¥ HeNoJBHX-
HBIMH OMOPHEIMHM vacTsaMu cranka. Ona OblBaeT BO
MHOrO pas 0oJblite OOBIYHON CTaTHyeckoli Harpy3kH
(Ipn paBHOMEPHOM IBHMKEHHH) H BeleT K GOJbLIHM



HanpsKEHHAM B MaTepHaJje, MO3TOMY CTAHOK NpH-
XOAHUTCSl H3rOTOBJIATH B HECKOJbKO pas mpoyHee.

Bpenna nuHaMmudyeckas Harpyska NpH 4YacTHX H
ObICTPbIX H3MEHEHHRX CKOPOCTHI M HampaBJIeHHsl ABH-
xKenus. Takaa nepeMeHHasi Harpyska BbI3blBaeT
«yCTaNoCTb METajJa», BO3HUKAIOT H3MEHEHHS B €ro
CTPOCHHUH, KOTOpble CHHAKAIOT MNPOYHOCTb U COKpa-
HialoT cpoK cayxObl ctaHka. B pesysabrate KOHCTPYK-
TOpbl CTPEMSATCH K TOMY, YToObl JBH:KEHHE B CTAHKaX
OblI0O paBHOMEPHBIM, C MEHbIUHMU H3MEHEHUSAMH CKO-
pPOCTH ¥ HanpasJ/eHus.

OcoGenHO BeJMKM 1 BpeIHbl CHJIBI WHEPUHH NPH
BO3BPATHO-NMOCTYNMATEeJAbHOM JIBUXEHHM dYacred CTaH-
KOB C YaCTbIMH MepeMeHaMH HafpaBJdeHHS IBHIKeHHUS.
[Tpu KaxnoM nepexoje ¢ paGoyero xoja Ha XOJOCTOH
H o6paTHO, 0cO6EHHO MpH GOJNBUIMX CKOPOCTSIX, CTAHOK
BOCIDHHHMaeT CHJbHBle Yyaapbn. PaccMoTpuM, Kak
IelcTByeT 3lech cuJa HHepuuH. B nauane pabouero
XOJZa CTOJ [BUXKETCH YCKOPEHHO, OTYero BO3HHKAaeT
CHJla HHepuHH, HefdicTBylolias B TNPOTHBONOJOXKHOM
HanpasJenud. Korna nepuoa yckopeHHusl 3aKaHyHBaeT-
Cl M yCTaHAaBJUBAETCH pPaBHOMEPHOe ABHXKeHHe, CHJA
HHepLuu nponanaet. B konue paboyero xoda cKOpocTb
CTOJIa CHUXKAeTcs, H BO3HHUKAET CU/1a HHEpUMH B Ha-
npaBieHHH ero HABHXKEHHA. 3areM CTOJ JABHIKETCS
YCKOPEHHO B NMPOTHBOMNOJOXHYIO CTOPOHY, H NMPOHCXO-
JIUT HOBBIH CW/bHBIH TOJIYOK OT YJIBOEHHOro IeHCTBHSA
cusnl uHepuuu. Takyio BpelHYI0 JIHHAMHYECKYH Ha-
rPY3Ky CTAHOK HCHBITBIBAeT NMpU KaxKJIOM H3MEHEeHHH
HanpaBJeHHsl (peBepCHPOBAaHKMU) [BHKEHHA CTOJA.
B 310T MOMEHT 0COG€HHO BEJIMKH CHJ/IbI HHepUHH TIPH
peBepcupoBaHHH 3y6yaTLix KoJec, BpatlaiolUxcs
60JblIoH CKOPOCTbIO B M€XaHH3Me NMpPHBOJAA CTONA.

B KoHCTpyKuuAX COBPEMEHHBIX CTAHKOB CTPEMATCH,
rie  MOXKHO, 3aMEHAThL BO3BPATHO-NOCTYNATENbHOE
JBHXKEHHE Ha BpallaTelbHOE, NOCKOJbKY OHO 6oJee
MPOU3BOANHTENLHO B pE3yJbTaTe HEMPEPBIBHOCTH MPO-
necca o6paBOTKH, a TaKXe TPH 3TOM MeHbllle JeH-
CTBMe BpEIHLIX CHJ HHepuuu. Hanpumep, B HEKOTO-
pbIX MoJeddX TNPOTAXHLIX CTAHKOB HENPepbIBHOTO
JdefiCTBUA BO3BPATHO-NOCTyNaTelbHOe ABHXKEHHe MpO-
TSKKH (C HeGoJ/IbIIOH CKOPOCTbIO) 3aMeHsIOT Bpalla-
TeJbHbIM JBHXKeHHeM 06pabarbiBacMblx JeTaJed.

3#
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Mo 3akonam ¢H3HMKK CyIECTBYeT oONpejeneHHoe
COOTHOIUIEHHE MeXKIY JeHCTBYIOLEH CHJION, YCKOpe-
HHEM H TOH MaccoH, KOTOpPO# 3TO YCKOpeHue cCO-
obaercs, T. e. CHJIa paBHA NPOHU3BEIAEHHIO MacChl
Ha yCKOpeHHe.

Yem Goable cuna, TeM 6oJblle H YCKOpellHe, KO-
TOpoe oHa coobuwut. Uem Gonbuie macca, Tem Goabuie
HYXHa H CuJa, 4TOOHl COOBLIHTL el TaKoe XKe YCKO-
penne. Ilpu rtakofi ke cuje uem OGoJbllle Macca, TeM
MEeHblllee MOJMYYUT OHa YyCKOpeHHe (YCKOpeHHe paBHO
cuJse, JeJeHHoH na maccy). Uem Ooabiue ycKopeHHe
(nau 3aMenJsieHHe) B 4acTIX CTaHKa M d4eM OOjblIe
Macca 3THX yacTef, TeM O6oJiblle H BO3HHKAlOLlHe B
HHX CHJIBl HHEPLHUH.

B coBpeMeHHbIX OBICTPOXOAHBIX CTaHKax, IpH
BLICOKHX CKODOCTSIX pe3aHusi u N0JauH, BPeJHOe HeH-
CTBHE CHJl MHepuuu npHOoOperaer O0JbLIOE 3HAUYEHHE.
Yem GoJsbiie CKOPOCTb CTOJA, CYNNOPTAa MM LIMHH-
Jens, TeM OoJsbllle YCKOPEHHE WM 3aMejJjeHue IpH
nycKe, OCTAaHOBE W TIpH KaxK/[IOM H3MEHEHHH HX JBH-
JKEHHd; CJAeN0OBaTeJbHO, O6OJbLIe H BO3HUKAIOIHE
cuabpl HHepuud. Hns meublueii noTepH BpeMeHH Ha
5TH TEPeXOjHble TepPHOLb ABHXKEHUA Han0, 4TOOI
4acTH CTAHKOB BO3MOXHO OblcTpee Habupanu HIH
CHUXKAJ/IH CBOI0 CKOPOCTb, T. €. MMenu OoJblide YCKO-
penuss H 3amentenus. Ilostomy yacti OLICTPOXOHHBIX
CTAHKOB HYXHO BBIIOJNHATHL NOBLIIEHHOH INIPOYHOCTH,
a Takxe CTPeMHTbCS K TOMY, 4TOGH HX JBHIXKEHHE
6b110 BO3MOXKHO 60Jlee PaBHOMEDPHBIM.

BaxHo no BO3MOXHOCTH YyMeHbIATb Maccy He-
paBHOMEPHO IBHXKyWuxcs dacted. Tak, pesepcuBHbIE
IIKHBBI, HalpUMep, CTPOTaJbHbIX CTAHKOB, HalpasJe-
HHE BpalleHHH KOTODHIX MEHSETCs, Jyylle BbIMTOJHHUTD
He M3 TsKeJIOTO YyryHa, a H3 Jerkoro ajJloMHHHEBOTO
cniaasa. B mimdoBanbublx M ApYrHX cTankax ¢ THI-
paBJHYeCKHM TPHBOJAOM CTOJIOB MOTyT OHTb J[Ba
BHJIA YCTPOHCTBA CHJAOBBIX LUJIHHIPOB. B onpHuUX he-
MOJBMXKHBL TUAPOUUJANHADH — ABHXKYTCS Hasan H
Bllepes TOpHIEHb M IUTOK, NPUBOIfALIUME B ABHXKEHHE
cros. B xpyrux KoHCTpyKuusX, Hao60poT, WITOK H
NnopileHb 3aKpelyleHbl HEMOJBHXKHO, a BO3BPATHO-
HOCTyNaTeNbHOE ABHKEHHE COBEpLIaeT FHIPOLUHIHHAP,
coeinHenH b co croJoM. [Tpu BbiGope TOM UMH APYToH



KOHCTpYKUHH HAZO0 YYATBIBATb, YTO Macca THApPO-
HHJAKRHADpA GOJIbUle, HeM Macca IITOKa, ¥ 1O3TOMY
Ipu Kax 01 lepeMeHe Xo0Ja BO3HHKAWT 6OoJbliHe

CH/IHl HHEPUIH, YTO 0cOOeHHO BPeAHO B GbICTPOXOAHBIX
ycTpoficTBax.

IlenTpobexnas cuaa

ITpn Bpameuun .11w06o# jgera’lu cTanka BO3HUKaeT
neHTpo6exkyas cuia, HalpasJeHHAsd OT OCH BpallleHus
K nepudepud. Cuaa 3T2 0coOGeHHO BeJauKa M OMacHa
npu 60JbIIKMX CKOpPOCTSX Bpallenus. [Ipu HepocraTou-
HON TPOYHOCTH [HeraJjedl OHAa MOMKeT IIPUBECTH K aBa-
pusiMm — paspnoiBaM OnICTpOBpaulawiHXCcst yacTedi, 06-
JIOMKH KOTOPBLIX OTOpPACHIBAIOTCS BO BCE CTOPOHHI.

HeficTBue uentpo6elKHOI cusbl OnacHo npH padore
OnicTpospaialomuxcst (25—50 /cex) waudoBanb-
HBeX Kpyros. Ecau B Tousmie 3epHHCTOTO MaTepuaJa
Kpyra o6pasyrrcs xorsl Obl Mefbyaliliye, HEBHIUMBIE
r;1a30M TpeLHHb, TO NPOYHOCTh KPYyra 3HAYHUTEJbHO
yMeHbIIaeTcs H BO3MOXHBl pa3pniBel. [losTomy mau-
dosasibHble Kpyru nepel paGortofi Heo6XoAHMO TILA-
TeJILHO NPOBEPATh O0OCTyKHBaHHEM J1epeBsHHOM Tma-
gouxofi. Lenn#t kpyr 6e3 TpeUIMHH W31aeT 3BOHKHUM
3Byk. Ecan ke 3Byk Trayxof, To Takoft Kpyr —
C TpemuHOH 1 X1a paboTh He romeH. Kaxawifi Kpyr
MCTIBITBIBAOT Ha pa3phiB, /18 Uero ero BpaulaloT Ha
ocoboil uCIBITATEIBHON YcTaHoRKe c ropas3no 60Jb-
WIeH CKOpOCTbO, ueM Ha IIH(OBANBHOM CTaHKE, H OT
3TOTO B HeM BO3LIMKAaeT BO MHoro pa3 GoJbliad
LeHTpobexHast cila.

ITo npasusam TexHuku Ge3omacHOCTH IWIHGOBaIb-
HLIe Kkpyru o00%3aTeAbHO JOJKHBl OHITb OKPYXKEHH
NPOYHLIMH CTaJdbHBIMH 3aIUTHBIMH KOXYXaMH.

Heficteie 1eHTPOOEXKHON CHABI 3aBUCHT He TOJBKO
OT CKOPOCTH BpAamIeHHs, HO ¥ OT pajiuyca Bpamaio-
nrefica  Macch: ueMm 0oabiie paiuye, Tem  Goablie
neurpobexuas cuaa. IMostomy SuicTpospaiialomiecs
MAIlMHB, HampHyMep mnapoBule TypOHHBI, A€JaI0T
MeHbllero JAHamMeTpa, 4YeM THXOXO/JHble BOASHBbIE.
B maudoBaabubix Kpyrax uem 60.blle 1HaMeTp, TeM
onacHee jeficToHe WEeHTPOOGEXKHOH CHJHL,
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Ecau Bpauiaomasncsa AeTasb NJI0XO ypaBHOBEUIEHA
(c6banancupobana), T. €. Macca ee HepaBHOMEpHO pac-
NoJIoKella BOKPYT OCH BpallleHHs (C OAHOH CTOPOHHI
6onblie, C JAPYyroi MeHbUie), TO B TakoM cJayuae
1eHTpobeKHas cuia B CTOPOHY 6oabuiell Macchl O6yAer
JedCTBOBaTh CHJbLHEE, a B CTOPOHY MeHbIIeH —
crabee. Tak xak nerasdb Mpu 3TOM OBICTPO Bpalllaer-
cd, TO HeCHMMeTPHUHasl, HeypaBHOBelleHHasl IEHTpO-
6exnas cuaa Bce BpeMs OyneT MeHATb CBOe Hanpas-
JieHue H JeficTBOBaTh MOA0OHO CHJABHBIM yAapam. Baa
HIH- KoJjieco OyaeT «bOHTb» M Bce OoJibllle pacllaThl-
BaTb, Pa3pyulaTb MeXaHH3M. B wapHKOBbIX MOJIUHMII-
HUKax lefka HeypaBHOBRIICHHOTG BaJja oOKa3blBaer
nepeMeHHOe JaBJelive Ha IIapHKW H Ha BHellHee
KOJIbLO, pa3pywasi Becb noawMnHuk. [lpu 6GoJabluinx
CKODOCTAX H pa3Mepax [axe MaJjasl HeypaBHOBellleH-
HOCTb Macchl BeIeT K 3HaUYHTEeJbHOMY JHEHCTBHIO
LIeHTPOOeKHBIX CHJI.

[losromy mneobxoniiMma camas TwaresabHas Oa-
JIaHCHpPOBKa (ypaBHOBELIMBaHHe) BpamiamolIMXCcs yac-
Teit MawuH. [IpuMeHsioTcs cheunaJpHble 6alaHCUpO-
BOUHBIE CTAHKH, HAa KOTOPLIX MpOBepseTcs Kaxaas Je-
taqab. OHa Bpamaerca ¢ oueHb 00JBLIOH CKOPOCTHIO,
IpH KOTOpPOH OLICTPO H TOYHO ONpenensiercs, eCThb JIH
HEyPaBHOBEUIEHHOCTh MAacC H UEHTPOOEXKHBIX CHJ, C
KaKoH CTODPOIHbI 1I HAaCKO.IbKO OHa Beauka? [as 31oro
Jletalb BpallaeTcsi Ha YNPYroil pame C Npy:KHHAMH,
KOTOpast Koaeb1eTcsl H OTKJIOHARTCH B TY WIH IPYTylo
CTOPOHY, Ha 0OOJbiuiil WM MeHbLH{ yroa. JTO paer
BO3MOXHOCTL TYT XK€ YCTPAHATL HELOCTATOK ~— CHSATH
M3JHIIEK Macchl ¢ 6ogee TKeN0H CTOPOHBl Min aoba-
BHTb ee Ha O6oJiee JIerKoil (OCTaBUTh NPOTHBOBEC).

Bo Bpamaromuxcs yacTsx MaLIMH CJOXHOA He-
CHMMETDPHYHOH (OPMbI, HaNmpHUMep B KOJEHYaTblX Ba-
JaxX, CTaBfAtT TMKesable MPOTHBOBECHl, pacnojaras HUX
TakK, 4TO65Ll LEHTPOOEKHbIE CIJIBI C TTPOTHBOMNOJOZKHBIX
CTOPOH OcH Bbl/id pPaBHBbL.

¥YnapHste Harpy3ku u pHOpauni B CTaHKax -

Ynapol Hepenko npoH3BOUST BPEJHOE H Jaxe paspy-
warpulee geiicTBHe B MauIMHAX, OocOOGHHO B aBapui-
HLIX C/ayuasX, KOraa, Hanpuaep, CTajKHBAaIOTCs ABH-



Kkyuwnecs uactH. 1o u Hebosbliie, noBTOpsOULHeCst
yAaphl B HEeypaBHOBELICHUbIX BaJjaxX H [OJILHIOHHKAEX,
3yGuaTthiXx nepejauax M APYrHX 4acTAX CTAaHKOB IIO-
CTENeHHO HauocAT HM HeMmaanlii spel. OT ynapos
JOMAIOTCSl TakK:Ke HHCTpyMeuTtol. Bausko k yhaapam
JeficTBHE CHJ HHEePUHHM NPH BO3BPATHO-NOCTyNATeNb-
HOM JABHXKEHHH, 0COOEHHO 1npH OOJbIIHX CKOPOCTAX
n yckopenHsax. Ho napsay c 3THM JeilicTBHe yRapos
HepeaKo Hcmoab3dyercs B Texnuxe. Coecapb nocTos-
HO HOJIb3YeTCS MOJIOTKOM; B Ky3HEUHbIX Lexax IoJ
yAapaMH TsKeJblX MOJOTOB KYIOTCH H LITaMIYIOTCSH
pa3noo6pa3Hble IIOKOBKH.

PaccmorpuM, uto Takoe ynapsl, KakoBa KX ¢u3H-
yeckas CyHIHOCTb H KaKHe IpOLeCcchl IPH 3TOM IIPOHC-
xoaaT. Ilpeamer, Hanocsauyiil ygap, ABuxKeTcs ¢ 60.b-
woil ckopocthlo. [lostomy on ob.aafnaer 60JbIIOH KH-
HEeTHUeCKOH 3Hepruell. B MoMeHT yjpapa JBHKEHHE
€ro mpexpallaeTcss W OH JHIIAeTCs BCEH KMHETHUECKOH
sneprun. Ho Beab sHeprus He icueszaer. BoapgelicTBys
Ha Jpyroe teJo, BOCIpHHHMalOLce yaap, OHa IPOH3-
BoauT pabory. Taxk kak ypap AIMTICS BecbMa Maloe
BpeMs ([OJH CEKyHIBl), TO BO3delicTBHe GoJabiuoil
KHHETHYECKON 3SHepruu OLIBaeT OYeHb COCpPeAOTOYEH-
HbIM H TIO3TOMY IIPOH3BOIHT CHJILHOE paspyluarollee
JeficTeHe.

B wmeranse cranka mpH yJzapaXx BO3HHKAlOT CHJb-
Hble HampsxeHus. lHapywarmTces cHabl  CUEINJIeHHS,
OPUTSXKEHHST MEXAY 4aCTHUAMH W HPOHUCXOAHT pas-
pywenue uyacrefl ctaHka. Ecan Ke oHO He HaCTymaer
cpasy, To IpH HOBTOPAIILHXCSA yAapax, NpH JJIHTeNb-
HOH yJlapHOH Harpy3ke HaKamJiuBaloTcst H3MEHEHHS B
MeJbuaiilieM CTPOEHHH MeTasja, CHJAbL CHelIeHHs
oc1abaa0TCs, NPOHCXOAHT CMeElleHHe 4acTHy — Me-
TaJJI «yCTaeT», CHHXKAETCH €ro INPOUHOCTh H 3TO PAHO
HJIH TI03/IHO 06513aTesbHO MPHBOANT K ONACHLINM 1TOCae1-
CTBHSIM.

s GopbOel ¢ yiapaMu NpUMEHSIOTCS aMOpPTH3a-
TOpHI, CMAryamlie HX JAeficTBHe H MNOIVOLLANOLKE
snepruio. CTaHKH yCTaHABIMBAIOT Ha MaCCHBHBIX
dyHAaMeHTaX HJIH YBEJUUHBAIOT MacCy MX OHOPHBIX
yacted. Ilpu stoM, naxomsch Ha myTH pacnmpocTpaHe-
HHS HEPruy yJAapoB, MacCHUBHBI (PyHAaMEHT Npendar-
CTBYeT €e BPEIHOMY BJHAHHIO Ha COCEAHHE CTaZHKH H
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Ha creHbl 3anus. IlpuMmeHsioTcs U Apyrue amMopTH3a-
TOpBI: NpPYXKHHHBIE, NMHEeBMaTHYeCcKHe, OCIOBaHHbie Ha
YyNDYrOM CKaTHH BO3/yXa, H THApaBIHYecKHe, B KO-
TOpPHIX Bfi3Kas MKHUAKOCTb (MacjJo) NpOTajiKHBaeTCH
yepe3 y3KHe OTBEPCTHS HJM KaHaJbl U CHJOH TpeHHs
cMAryaer JAeHcCTBHe yAapHON HarpyskH.

Bpennoe nefictBie Ha paBoTy CTaHKOB OKa3biBAlOT
Takxe KoJseGaHUA MM BUOpalHH u4acTedl CTaHKa,
pexylllero HHCTpyMeHTa uAH oOpabaTbizaeMol Jie-
tranu. Ha TokapHoMm craHke, HampuMep, jaeTasnb He
TOJIbKO Bpaiaercs, HO 3a KaXAHH 060poT H3rubaert-
cs TO B OIHY, TO B APYryl0 CTOPOHY U TO NpHOJHKAaeT-
¢l K pe3ly, T0 yaansercs ot Hero, OT 3Toro peranb
nosyyaeTcs He LHJIHHApHYecKoH. Ecau Bo Bpems pa-
60Tbl BO3HHKaeT BHOpanus pesia, TO 3TO TOXKe BedeT
K 6paky — K HepoBHOH MOBepXHOCTH AeTaau ¢ 6oJiee
KPYNHBIMH HJIH MeJIKHMH 60pO3AKaMH H rpebemkaMi.
buenne mntHdOBaNbHOrO Kpyra MM WIHGyeMOR ILH-
JHHADHYECKOH JleTalu TOXe HCKa)kaeT ¢GoOpMy ero
ceueHus, JlelaeT ee OBAJbHON HJIH MHOTOTpaHHOM.

KakoBa npupona KosebaTenbhbix ABHKeHHIT (BHO-
pauuit), OT4Yero OHH TNPOHCXOAAT M Kaxk ¢ HHMH
6oporbcst? Korma koseGaeTcs Kakofi-HHOynb ynmpyrus
npeaMeT, OH TOOYePeIHO CMelaeTcst TO B ONHY, TO B
APYTryi0 CTOPOHY OT HEKOTOPOro CpejlHero MoJoXKeHHs.
Peseu, HanpuMmep, cHauyana oOTrufaeTcs BHH3 H JO-
XOAHT [0 HEKOTOpPOTO HH:KHero nosoxenus. Ilocne
3TOro ynpyrue Cuiabl MeTajdka 3acTaBasioT  ero
ABHraThCst 06paTHO BBEPX K HOPMAJbHOMY CpPEfHEMY
nosoxeunto. OnHako pesen 37ech He OCTaHABJIHBAET-
cd, 4 NO HHEePUHH TNPOXOAMT AaJblie, uepe3 CBOE
CpelHee IIOJI0XKeHHe H TPOJ0JKaeT ABUIaThCcH BBEPX,
IO KpaiiHero Bepxhero moJdoxeuua. Ho TyT cuanl
yNpyrocTH CHOBA 3aCTaB/fAIOT €ro JABHIaTbCs B MPO-
TUBOMOMOXKHYI0 cTropoly (Buu3) u T. 1. OT B3aumo-
JeHcTBUA CHJ YIOPYFOCTH M HHCPUHH KoaebaTeldbHbie
OBHMN(eHHS MepHOIHYeCKH MOBTOPAIOTCH.

Koae6anusi MOryT HyeTh pa3/jHuHLIA HepHoL H
60.bLIYIO UAH MEHLLIVIO YaCTOTY — YHCJIO KosJeSaHHH
B cekyHiay. Tak, mpu uepHOBOM OOTAaunBaHil BO3-
HIKAIOT KoJaebanua HH3KON uactotul — 70—300, a
NPH YHCTOBOM — Kodebadna GoJee BLICOKOI uac-
ToThl — 1000-- 50060,



PasnnuubiM OblBaeT M pas3Max (aMIIMTyZa) KoJe-
6aHiii — pacCTOSiHHE OT KpalHHMX TICJNOXKeHHil 10
cpeanero. Yem Oogblle aMIIHTyAa, TeM 6ojblle HX
3HEeprus, CJe10BaTeNbhO, HX Bpeiloe JefiCTBHe B
CTaHKax. Ecjiu HUYTO He ycuJliBaeT KO/j1e0aHUf, OHH
BCJEACTBHE BHYTPEHHEro TPEHHs B Marepliaje nocTe-
nenHo 3atyxaior. Ho ecan BbI3bBamollas Hx NpHYHHA
npoanJxaer AefiCTBOBATb, OHH He TOJbKO NMPOAOJINKA-
I0TCS, HO H yCHIHBAIOTCS W MHOrNa MOTYT JOCTHLHYTb
OMacHOW BeJIWUUHBLI — BLI3BAaTb Jaxe paspylueHHA
HHCTpYMeHTa H.TH yacTeil crauka.

Tyt moxer Bo3HHKHYTL BpeiHOe siBJeHlie, KOTOPOE
Has3blBaeTcs pe3oHatcoM koaebauuii. Kaxmauiii npen-
MeT HMeeT HeKOTOpYio COOCTBEHHYIO 4acTOTy «CBOGOJ-
HBiX» KoacOamitii, ¢ KOTopoii mnpeamer Koae6iercs,
eclH Ha Hero He OKasblBalOT BHEIIHHX BO31eHCTBHH.
Co6cTBentian yacroTa cBOGOAHLIX KOAedalinil 3aBUCHT
OT AJHHDI IpeIMeTa, oT ero GhopMbl H APYIUX YCJAOBHIL.
YacoBoll MasTHUK, HanpiMcp, KauaeTcss TeM ObicTpee
H yalle, uyeM Kopoude ero noisec. HacTora xoaeGaHuil
peslla TOXe 3aBHCHT OT AJHHLI, Ha KOTOPVIO OH Bbl-
cTymaeT H3 pe3ueiepziartessi, H OT APYrHX VCJAOBHH.

Ecan na npeayer nepuoAnueckil AeHCTBYIOT BHell-
HHEe TOJYKH, OHIl 3aCTanasnioT ero KoaeGaTbest, BHOpH-
posatb. Koraa wacrora 3THX TOJdYKOB HE COOTBET-
CTByeT cOOCTBeH!IOH YyacToTe CBOGOAHBIX KoJeOaHui
JAaHHOTO Tenla, pa3Max ero BbIHYXKAEHHBIX Ko.e6anui
He yBeanuusaercs. Ecau yacrora Toa4KoB paBHa COO-
CTBEHHOl YacToTe, TOrJa pa3Max KoJjebGaHHil cTaHo-
BHTCSA BCe OOJBIIHM H MOXET CTaTb ONMacCHbIM. IJTO H
Ha3bIBAIOT pe3oliaHcoM KoJaeGanuii. VMenno pesonanc
Kose6aHuil H olaceH B YacTAX CTAHKa i MPOTHB HEro
Halo TPHHHMATL OCO6bie MEpHI.

[Tpuunnoit BuGpauu# B craHkax MoryT OblTb
njoxas YpaBHOBEWIEHHOCT, I OHenHe HX Bpallao-
mHUXCcsd uyacTef: BaJjoB, WKHBOB, 3y6yaTblXx KOJeC,
wnuxgelel H nartpoHos. CnocobcTByeT BHOpaunam
HEeJOCTaTOUHay JKEeCTKOCTb COeAHHEHHH uacTeil CTaH-
Ka, 3y6uaTblXx W JPYriX mepeiad., a TakxKe VCTaHOBKH
neraneil 1 uHcTpymentos. [Ipu ¢dpesepoBanuu BuOpa-
I{HY BO3HHKAIOT OT HepaBHOMEPHOCTH CHATHS CTPYXKKH,
KOoTOopas CO3J4aeT MNepHOAHYeCKH TOBTOpAOLIHECH
TOM4YKH. Bausiior 1 Henoctatkun ¢opmMb MHCTpyMEHTA H
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€ro 3aTOouYkKl, upe3mepHOe TpelHe 00 Hero CTPYXKKH.
Hauasiieecs B HHCTPYMeHTE HJAH B AeTaJH JPOXKaHHE
nepenaercs COCEAHHM HacTAM CTaHKa U MOXeT IpH-
YHHUTbD UM HeMasap'#l Bpei, 0COBEHHO €C/d BO3HHKHET
pe3onaHc koJsebaniiii. BoamoxHocTe BHOpauufi U HX
ONacHOCTb B OCOOEHHOCTU BO3pactaer Npu O60AbLIMX
CKODOCTSIX pe3aHMsl.

CpencrsoM ©60pe6bl C BpPeAHBIMH KOJN€OaHHAMHU
ABJgeTca xopowas 6anaHCHPOBKA BpalllaloUXcd yac-
Tefl, ycTpaHeHHe B HIX MaJefllero SKCUEHTpHCHTETa
U HEYDPaBHOBEIIEHHOCTH; NPaBUJIbHAsA YCTAHOBKa lieeK
Ba/JOB Y NOAUIMINHHKOB. EcId KOHUB JBYX BaJjoB
COEAUHAIOTCA clUenHoil My¢hTOH, oc 00604X BaJOB
JNOJIKHBI ObITh DACMOJI0XKEHD! CTPOro No OAHOH Nps-
Mot anund. HeoBxozuva HajgekHas KeCcTKOCTb BO
BCEH CHCTEMe «CTaHOK — HNpHCNocod/aeHHe — HHCT-
pyment — nerasqap» (CIIH).

[IpitvensitoTest 4 cnenuadpHble yCTpoiicTBa — BHO-
poracure.y, NpenATCTBYIOLIHE BO3HHKHOBEHHIO BpeEl-
HplX KoJeGauu#i H ocrtabasiomue ux. Hekoropble Ha-
JeBalOTCA Ha TOJOBKY CAMOro pe3la U UX 3HaYuTeIb-
Has Mmacca yseublaer KosaeGanus. Paumonanansatop
. H. Puixkos clera’ opuruHa JbHLI BHOpOracureb,
yCTaHOBJeHHbII Ha pe3ne. Macca ero nopmob6paHna ¢
pacyeToM Ha To, yTo6bl BUOPHPOBATH C TOM Ke YacTo-
To#l, Kak ¥ peseil. [{o ycTpoen ou Tak, 4TO mpH KaxK-
JIOM KoJIe0aHUH ABUMKCTCA B CTOPOHY, MPOTUBOINOJIOK-
Hylo pe3uy (Koria pesel BHKeTCa BBEPX -— OH BHH3,
H Hao6opOoT); 3TO YCHEUIHO YHHUTOKAET BHOPALHIO.

ITpuunna BuOpauuili MOXKET 3aKJIOYaTbCA H HE B
caMmoll MaluHHe, a BHe ee (fAaxke B APYroM 3JaHHH),
OTKYyJa BO.JHbl KO.leGaTelbHbIX ABUXKEHHH IepenarnTcs
yepe3 3eM.10. Boauuxalor BuGpaunH U B HeypaBHO-
BEIIEHHOH 4YacTH Kaxol-uHOy1b APYrofl MalUuHbI
B stom cayuae pelialouiee 3HayeiHe HMeeT Pe30HAHC
cBoBOTHLIX KoJaebatiil vacrefi CTaHKa Ha 3TH HpH-
XO#fllNe cO CTOpPOHBLI KoJgebauua (coBnajgeHde yac-
10Th). Kose6aHusg oT Takoro HCTOYHUKA pacmpocTpa-
HAIOTCA N0 3eMmJje B pasuble cropoHsl. Ho aump Tam,
riae KosneGaHHs: HAXOAAT PE3OHUPYIOLIYIO MM 4YacTOTy
B Kakoil-HIIOy1b 4acTH Apyroro cTaHka, OHH «packa-
yyBalOT» ee cnobonauble KoJgebauua. Ecimw Heab3s
YCTpaHHUTh HCTOUHNK CILILUBLIX Kojebanuil, TO Ha HX



NyTH CTABAT aMOPTH3aTOPLl — Maccusilble gyHiaMen-
Thl HJIH YNpYrHe JLepeBsiHHble, PE3HHOBLIC H IPYXKHH-
Hble npoksaakd. OHu racsar kosebaHus, YMEHbIIAIOT
UX pasMmax, aelcTBys momo0HO aMopTH3aTopaM yaa-
pOB.
Ho Bu6paumn He Bcerga OLIBAIOT BpPCAIIBIMH, BO
MHOTHX CJydYasix OHHM HCNOJb3YIOTCA B TeXlHKe.
KonebartenbHbie ABMMKEHHS NPHMEHAIOTCH, HaANPHUMED,
B HEKOTOPLIX WJiH(POBAJbHO-OTALIOUNLIX CTAHKAX 4J4
n0oJy4YyeHHsi OCOGEHHO TJa[KHX NMOBEPXHOCTEH METOIOM
cynepbunuma. O6paboTka TNPOH3BOANTCH ULIHQYIO-
IWHMHE OpycKaMIl MOCPEACTBOM OLICTPLIX Kosaebaresb-
HBIX BO3BpaTHO-OCTymaTeabHbix ABikenuit. Koae-
Ganusa 3TH Tpu HeGOJBIIOM pa3Maxe HMEIT 3HAaUuH-
TeJdbHYI0 4acToTy — 250—1000 npofinbix X0A0B B MH-
HYTY M COYETAIOTCS C MeAJeHHOU nojaveil AETaJH.
Ilpn Takom nBuxenun OpycKi cpe3aloT ¢ MOBEPX-
HOCTH [eTajell Meabuaiiwue rpe6einkn (HePOBHOCTH)
H OHa MOJYYaeTcs 4Pe3BLIUAITLO T.141KOil.

Tpesne n 3naueHie TMA304HOH KHIKOCTH

UTo takoe Tpeliie, ero G3nvuccKan NpHPOIA H HPH-
YHHBI, 4TO MPOHCXOANT MCIKAY ABVMA TPYLIHMICH TO-
BEPXHOCTAMH H TIQUEMY NPH 3TOM DACXOAVETCA 3Hep-
rHst — BCC 3TH BONpOCLI H3yuaiorcsl pasno. Pasbiine
BHAEJAH TJAABHYIO NPHYHHY TPpeHIsS B TOM, UTO IIPH
JABHXKEHHH OAHOH INOBePXHOCTH TO ApPYroil Mejbuai-
IIHE HEPOBHOCTH HX, BLICTYNLI M yray6/eHHa 3alen-
JSIOTCA M 3TO CO37aeT COMPOTHRJICHHC ABHMKENHIO —
TpeHue. BOT nouemMy TakK BaXHO KaK MOXKHO TILATENb-
Hee o6pabartelBdaTb TPYIIUECS MOBEPXIIOCTH.

HanbHeiilllee u3yueHlle Tpelisi MOKa3aJso, 4TO 3TH
OpHYKMHBL ca0KHee. Ecanm B34Th ABC  COBepIIENHO
rnaaxHe NMOBEPXHOCTH M IJIOTHO TMPHKATb HX APYT K
IPYry, TO OKa3blBAETCSH, YTO TPEHHE MEXIy HHUMH He
yMeEHblIaeTcss, a HaobopoT, yBEJHYHBAETCs. B 3TOM
cayyae JeHCTBYIOT YK€ JAPYFHe CHJABl — B3auMHOE
NPUTSKEHHE (CIEenJeHHe) Mexk 1y MeabdyallinMp yac-
THuaMu (Mosiekys1aMH) o6eix collplKacaloulixcs Ho-
BEPXHOCTEMN.

Takum oOpasoM, TpeHiste — SsIBJACHHe CJOGXKHOC.
ITpu TpeHnn mpPoMCXOANT NpeBpalleHie MexaHHYeCKOH
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SHEPTHM [ABIXKeNfis yacTeil CTaHKa B TEIJIOBYIO 3Hep-
TUl0 ABHXEHHUS U MeabuailliHx yacTHil, OTYero Tpy-
LIHeCs 4YacTiH CHJABHO Pa3orpeBaloTcs.

TpeHue 3aBHCHT OT TOro, C KaKOH CHJON TpHXKaThI
Jpyr K Apyry TpyluHecs MnoBepXxHoctH. Bo MHorux
cayyasx HX CHIMaeT CuJa TSDKECTH — Bec uacTed
CTaHka uJau jAerasneit. Hem Ttsixkesee saj, teM 6oJblie
¥ CHJIa TPEHHs MEeXKAY ero WeHKOod M NOAUIMITHUKAMH.
Ho cuana Ttpenus paBHa Juuib HeKOTOpOH yacTH Beca
MJIH Apyrofi c:Kumalomel cujbl. Beanwunna, noxkasbl-
Balollasi, KakKyl yacTb COCTaBJfieT CHJIa TPeHHs IO
OTHOLIEHHIO K CXKHMawlle# cu.e, HasbLBaeTcss Ko3d-
¢duuHedTom TpeHus. OH pasJ/HuyeH y Pa3HbIX TPYLIHXCA
MartepuaJsoB. Hanpumep, Ko3Q@QHUUEHT TPEHHs UyTy-
Ea no vyyryny (Bcyxyiw) pased 0,16, uyrywa no
6pouze — 0,21. Ilo BeauuuHe 3Toro Ko3dduilHeHTa
MOXKHO CYAHTb O CBOICTBaxX TOi MJIHM ApPYroi Hapel Ma-
TepHaJoB B TPylWHXcs NoBepxHOCTAX. OfHAaKO OH Mo-
J)KeT HMeTb pasjHuHble 3HauyeHHs JaxKe Yy OXAHHX H
TeX XK€ MaTepHaj0B B 3aBHCHMOCTH OT COCTOSIHHS HX
[IOBEPXHOCTH.

YCTaHOBJICHO, UTO €C/IH JeTadll ObiJIi B COCTOSIHHH
roxosa (ocobeHiio, ecail OHO IJAHJAOCH 1OJr0) H TPV-
LiHecs 4acTH MeXaHi3Ma TO.JIbKO YTO 1iauajH ABHraThb-
€4, @ CKOPOCTL HX ellle HeBeJIHKa, TPCHHE MEeX1y HHMH
3HayuTeJbHO 6O0Jblle, yYeM [OoCJde TOro, KOrjiia CKo-
poctb HXx Bo3spactaer. [lpn qo6om ObICTPOM ABHIKE-
HUH HEeDOBHOCTH MOBEePXHOCTEH Kak Obl He YCIeBaloT
3alemATLCA APYF 3a APYyra, a TaAKXKe MeHblle [ei-
CTBYIOT CHJLI NPHUTSKEHHS MexAy udacriuamu (H3-3a
MeHee TIPOJOJIKHTEIbHOrO KOHTaKTa MeXAy YacTAMHU
nosepxHocTeit). ITosToMy pasnHualoT TpeHHe MOKOS H
TpeHHe [ABMIKeHHA. ITO CJAeAyeT YUYMTbIBaTb, HAlpH-
Mep, TpH TycKe CTaHKa, KOTAa 3/JEKTPOIABHraTelb
JOJIKEH [ONOJHUTENbHO 3aTpPavyHBaTb JSHEPrHi0 AJsd
NpeonoJieHHs] TPEHIHA TOKOS.

Tpeune, so3uukawowee MpH 3auengeHHH HEPOBHO-
cTel W OPHTAXKEHHH 4YacTHIL, [OPOHCXOMUT MEXAY
CYXHMH MOBEPXHOCTSAMH TBEpPABIX Teqa. Ero HaseiBaloT
cyxuM Tpeniiem. OJnaxko npH HopMaJabHuoir paboTe
vacTefl CraHka, § cJyyae Xopouleil cMa3KH AdeTased
BO3HIIKaeT TpeHHe APYyroro poAa — KHAKOCTHOE,
NPOUCXOASILEe BUYTPH CJ0S CMA3bIBAIGLIE KHIAKOCTH,
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creit. B XOpOIIO cMa- Henodtumnpd nodwunnun
3aHHOM  MeXaHM3Me

KHIAKOCTHOE TpeHlie B et T -
HECKOJbKO  NeCSITKOB (xeMa TpeHHS B Cj10e CMa3KH Puc. 34.

pa3 MeHbllle, YeM Cy-
X0e TpeHHe.

Cma3ka kak Obl pa3fe]sieTci Ha HECKOJbKO TOH-
Kux caoeB (puc. 34). Buyrpenunii caofi cmasku, co-
npuKacaomuiicas ¢ NOBEPXHOCTLIO BaJa, yBJjeKaercs
€10 M Bpallaercs ¢ Takol XeCTKOCThiO, Kak H BaJ.
Brewnuii caofi cmaskH, compuxacaiouluiics ¢ He-
MOABHACHON TOBEPXHOCTbIO MOAUHKIHNKA, OT NMpHTAXe-
HHS ee YACTHI TOXKe OCTaeTcs HeNoABHXKHEIM. HTo XKe
KacaeTcsli TNPOMEXKYTOUHBIX CJI0EeB CMa3K{, TO OHH
JBHXKYTCS € Pa3jMYHBIMH CKOpPOCTAMH — yeM OJHXKe
K Bagny, Tem ¢ OoJbmiell CKOpOCThbIO, a ueM O.J1HXKe K
NOJIIHIHHKY, T€M CKOPOCTh HX MeHbie. [Ipoucxoaur
3T0 TO TOr0, YTO CO CTOPOHBl BaJja CJOH YBJAEKAIOT
Ipyr Apyra K JABHXXeHHe TNiepenaercs OT OAHOTO K
IpyroMy, a CcO CTOPOHBH HNOAIUMIHHKA OHW TOPMO3SAT
Apyr npyra OGJarofaps TpeHHI0 MeXHy CJI0AMH
CMa3KH.

Mexny HBHXKYIHMHCA TNOTOKAMH HJH CJIOSIMH
(cMaskn) TOXKe TPOHCXOIHT TpeHHe, OKashiBaiollee
CONPOTHBJAEHHE HX B3aHMHOMY TiepeMelleRHi0 M II0-
raowmaiomee 3Hepruio. Ho cuaa 3T1oro BHYyTpeHHEro
JKHAKOCTHOTO TPeHHS Tropasjo MeHblle, 4eM IIpH
CYXOM TPEeHHH TBEPABIX Tell.

Hns cmaskn JeTaseii CTaHKOB MpHMeEHSAIOTCS pas-
JH4Hble CMAa3LIBAIONIlle BeIlecTBa ¢ HEOJAHHAKOBLIMH
ceoiicTzaMi. Doabliioe 34auedHe HMeeT BA3KOCTb 3THX
peulectB. Pasnuynas Bf3KOCTb cMa3KH Kak Oul mpo-
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a — IapHKOBHI; 6 — POJHKOBRA

THBOMOJIOKH3 HX TEeKYYeCTH — OJHH CMasKu TEKYT
Jyylue, ApPYrue XyXke, U 4eM Bfi3ue CMaska, TeM xyxke
OHa TeyerT. _

Cmasky ¢ Gosblueli WM MEHbIUEHl BS3KOCTBIO Bbl-
6HpaioT B 3aBHCHMOCTH OT YCJOBUH DaboOTbl TOH HJIH
Ipyroil MalIMHHE M ee pas3anyublix yacrteil. [Ipu Gojb-
LIOM J[aBJEHHH Ha TpPYLIHeCs 4YacTH, HanpuMep IpH
6osbLIOl Harpy3ke Ha BaJ, 6epyT 6GoJsee BA3KYIO CMas-
Ky, a TIpH MaJoil Harpyske — MeHee BA3Kyi0. [Ipu 3TOM
YBEJUYHBAETCA CKOPOCTb JBHJKCHHs MexaHusma. Ilpnu
6oJibliieil CKOPOCTH TpeHHE MeXAy CJI0IMH CMa3KH
yBeHUMBAETCA W, €C/IH e€ BA3KOCTb CAHIIKOM BeJHKa,
Ha NpeoJo/JeHHe TPeHHs DPacXOAyeTCss MHOTO SHEPTHH.
[Tostomy npe Gonblueil CKOpPOCTH NPHMEHAIOT MeHee
BA3KYI0 CMas3Ky, a NpH MeHbilell CKOpocT — 6o0Jee
BSI3KYIO.

Caenyer NMOMHHTb, YTO BSI3KOCTb CMasKu B 60Jb-
O Mepe 3aBHCUT OT TeMnepatypbl. Ilpu HarpeBa-
{ilH CcMa3ka cTaHoBHTCA 0o.1ee TexkyueH, a NpH oxJa-
XKIEHHH, Ha000pOT, rycTeeT. BsA3KOCTh ee CTAHOBHTCHA
Goablle M OHA TepsAeT CBOIO TOJBHKHOCTb. Ecau
TpYLIHECs YacTH MalUHH CHJIbHO HArpeBaloTcs, B HHX
NPHXOAHTCS TPHUMEHATb 60Jlee Bs3Kyl0 cMasky. Bsas-
KOCTb CMa3KH BBIGHPAICT B COOTBETCTBHH C OGBLIYHOH
paboueli TemmepaTypoll NaHHOFO MexaHH3Ma.

Tpenne GblBaeT ABYX BHIOB — KadeHHS U CKOJb-
KeHHd, TpHuyeM KOSDOHUUHEHT TpeHHs KayeHHs
MeHblie Ko3dguUHEeHTa TpeHHsa ckoabxeHus. [lo-
3TOMYy O6oJibliee NpUMEHEeHHEe B CTaHKAX HALLIH NOA-
WHIHHKN  KAYeHHR -—— LIAPHKOBbie M PCJIHKOBBIE
(puc. 35). Kartsuecs 1oapuku uWAH POJTHKH BCTpe-



43T JIHWb HUYTOXKHOE CONPOTHBJEHHE, pPaBHOE
THICSTYHBIM AOJsM npuKnMatowed cuabl. Hlapuku uaun
POJIMKH TepeKaThlBAIOTCS MexKAy ABYMS KOJbIAMH,
OJIHO H3 KOTOPbIX (BHelLIHee) HENOABUIKHO H XKECTKO
CBSI32HO C ONOPHBIMHM YaCTAMH CTaHKa, APyroe e
(BHyTpeHnee) Bpaulaetcs BMecTe ¢ Bajom. UYUrtoOH
CaMH LIAPHKH HJAH POJIHKH He CONpPHKaca/JHCbh MeXIy
cobofi, OHH pa3jeneHbl CenapaTopoM — KOJBLUOM C
OTBEPCTHAME MO YHCJIY HIAPHKOB HJH POJIHKOB.

Ponnkosble nOMUIHAHUKH BO MHOTHX CJAyYasiX
HMEIOT CYUIeCTBEHHbIE NPEHMYIIECTBA INepej LHapHKO-
BBIMII, TAK KaK INapHK CONPHKACaeTCs C OMOPHOH IO-
BePXHOCTbIO KoJel B OAHOH auuib Touke. Ha artoi
O4YeHb MaJjofl INJOWAAM ONOPHl COCPEAOTOYMBAETCSH
3HaulTEIbHOE JaBJIEHHE, UTO Bhi3biBaeT 6o/blIol HX
n3noc. PosMk 2Ke conpukacaercsi ¢ OnopHOH nosepx-
HOCTBIO 1O JHHHH, HAYUleHl BIOJAb ILHJIHHIPHYECKOH
nosepxHocTH  poauxa. CuegoBartesbHo, IIoliajb
ONOpbl B 3TOM caydyae 3HauHTeabHo OGosiblie, yeM Y
Iaplika, a AaBJe€HHEe Ha liee COOTBETCTBEHHO MEHb-
1we.

[Tostomy npu 60.1bUINX HATPY3Kax NPHMEHSIIOT PoO-
JHKOBblE€ NMOAWHIHHKH, a MPH MaJblX — LIAPHKOBHIE.

[Moawnnuuky kKadyeHus pa3HooOpasHel MO CBOUM
pasmepaM M ycrpofictBy (puc. 36). UMx xoHCTpYKuHS
COOTBETCTBYET YCJOBHAM paboTei B TOH HAH ApPYyro#
YyacTH cTaHkKa, B OcOOEHHOCTH JefiCTBYIOUUIM Ha HHX
cuianm.  DBoabmwioe 3HaucHue  HMeeT  HampasJsieHHeE
nefictBylouix Ha HHX cii. OHO B OCHOBHOM
6bIBaCT W pajNacdbHblM, KOrAa CHJIAbl HalpasJeHb!
NeprenalikyIapHo OCH BaJa, N0 ero paauycy, HJIH
OCeBbIM, KOrja Cilibl AECTBYIOT BAOJAb OCH BaJja.
JTOMY COOTBETCTBYIOT ABE OCHOBHbIE I'DYINIbl MOJIIHI-
HHKOB: paauadbHble H ynopuble. Huorpa Hnarpyska
MOXKeT ObITh CMewaluoll, koraa AeHACTBYIOT H paliu-
aJbHble H OcCeBble CHJIbl. B 3TOM ciyyae NmMpHMeHSIOT
0onee  CNOXKHBIM  pajaHaJbHO-YIIOpHBlE  TOJNIIHI-
HHKH.

Ecin HanmpaBiieHHe AefiCTBYIOLHX CHA BO BpeMsA
paboTbl H3MeHseTCH, TO NPHUMEHSAIOTCS POJHKH OGoJee
ca0xHOH OouxkooOpa3sHoit ¢dopMmbl, pacuipsioweiicss B
cpemned 4acTH W cyxatoulefica k kpaam. Taxue po-
JHKH MOTYT HEMHOrO IIOBOPAYyMBAThCA NPl 3TOM
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Puc. 36. WlapukoBuie u poMMKOBHIC NOIUHANIKH:
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0 — panp#adbHO-YOOPHLIA  OR-

a — pafHaJbHbIi ONHOPAAHBIA
HOPSIAHBIA 11aDHKONOAUM MHHK,

WapUKONOAUIMIHHK;
6 — pagvalibublli  JIBYXPRAHBIH
chepHyeckult (caMoYCTaHaB.H-
BaIOWHACSA)  IMaPHKOMOAWUN.
HHK;

6 — pajHaJbHbif ORHOPARHBIA
POJIHKONOAHIIHHK;

2 — paRHaJbHUbif [NBYXPARHBIA
chepuuecknit  (camoycraHas-
NHBAKUHACT) POJHKOUOAUIKI-
HUK;

e — paJHabHO-YNIOPHbI ¢ KO-
HHYECKHMH pOJIHKaMH OXHO-
PSAAHbIA POJHKONMOAUIHNHHK;
2 — OXMHAPHBIA ynopublf ma-
PHKONONIUHIHUK;

3 — papHalbHbBil ORHOPAAHbIH
C BHTBIMH DOJHKaMH POJIHKO-
HORIUTHHK;

4 — papHaJbHBIR OMHOPAAHBIH
C Hroaob4aTbiMH POTHKAMH DO-

SHKONOAUIHNHHK

NOAWHIHHK JYyYlie NPHCIOCODAIeTCA K H3MEHRHHIO lla-
npasjaenns geflctsyioux cua. CyllecTBYIOT Camo-
MOYCTaHaBAUBAIOLHECH NOAIMUMHIKI ¢ ABYMS palaMH
IIdPHKOB, KOTOpble MOTYT CMELLaThcs B Ty HJH ApY-
Tyio cTopony.

Oco6yI0 KOHCTPYyKUHIO HMEIOT HrosabyaThie TO-
IIHITHHKY, COCTOSAWHE U3 0OJbLIOTO YHCJIa AJHHHBIX H
Y3KHX LHJAHHAPOB (Hros), oOpasyiouiux CIJIOLIHON
KOJIbLIEBOHl CIOfl uJaM pasjeqeHHBIX Mexiay cobol
cenapaTopoM. ITO KOJIbLIO BO BpeMs Bpallleiinst MOUTH
He KacaeTrcsl MOBepXHOCTeH BajJa M NOJIUIHINHHKA, &
HaxXOAMTCA MeXIAy HUMH BHYTPH cCJOsS Macia —
MEKIY ABYMsl ero mpocsoifikaMu, npuuem B pabotalo-



Craiina ¢ A0pOAKKaMH Kayelns ] Puc. 37.

Vo
\:¥

XonoBoft BUHT ¢ TedaMH KaueHus Puc. 38.

IeM NOALIMNHMKE KaxKaas HMraa OTAeNbHO He Bpa-
laeTcsi, @ BeCb CJOH MM KOJbLO BPALLAETCsi BOKPYT
LeHTpabHOl OcH. B TakoM modHNHMKE MPOHCXOAHT
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JHLIb OYEHb MaJoe KHAKOCTHoe Tpenue. Harpyska
K€ DaBHOMEPHO pacnpeleaseTcsi MexKAy MHOTHMHU
uriaamy, obpasyloumuMy 6oJbIIyI0 ONOPHYIO NOBEPX-
HOCTb.

Tpenue xauenusr HCHOJb3yeTcs TaKkKe IS yMEHb-
LIEHHST CONPOTHBJEHHS NPH NOCTYyNAaTeJqbHOM JBHXKE-
uuu. Co3laHbl 1IapUKOBble H pPOJIMKOBble Hamnpas-
Jasonine. Hexotopble CTO/IBI CTaHKOB mepeMeInarTcs
Ha NoAWHKNHUKAX Kauenus (puc. 37). Ilpunsatbl Mepol
N0 yMeHbUIEHHIO GOJbIUMX NOTePb Ha TPEHHe B BUHTO-
BbIX MeXaHM3MaX, MJIS Yero BBOLATCHA Tesa KauyeHHus
MeXJy pe3pOo#A BHHTA M rafiku (pHc. 38).



NEPEJAYU H MEXAHHU3Mbl CTAHKOB

PaccmotpuM  HekoTopble  Haubosee
pacnpocTpaHeHHble MeXaHM3Mbl, NpH-
MeHsieMble B MeTasJopexyllux CTaH-
Kax, C TOYKH 3pEHUS WX Ha3HaueHHs
U npuHUMnoB AeicTBusi. HanbGosbinee
pacnpocTpaHeHHe MOJYYMJIH — Tepe-
JatouyHble  MexaHusMmbl. [lepenaua
JBHXKEHHs ocyuiecTBasietcss 0O6bIYHO
cusIoit TpeHus (QpUKUMOHHLIE mepe-
Jayy) uan 3adengenueM (3y6uatbiMu
konecamu). B 3aBucumoctn ot pac-
CTOSTHHS MeXIy BaJaMH KoJjeca B
MeXaHHM3Max MOTyT COTpHKacaTbcd
(bpuKunoHHble, 3yOuaTrble) HJIH CO-
eIMHATbCA MeXAy coboll TpoMexy-
TOUHBIM THOKHM 3BEHOM (peMeHHBble,
KaHaTHbIE W LleNHble Mepemayn).

Ias mepenadyu BpalleHus MeXKLY
napajJjeabHbIMM BaJaMH NPHUMEHSIOT
3ybuatble H (PUKLHOHHBIE, peMeHHble
H uenuble nepemaun. B cayuasax,
KOrza BaJbl Jexar B OJHOH mJoC-
KOCTH, TMOJ YIJOM, ABHXKEHHEe MeXIy
HUMM MepefaeTcs yaule BCEero KOHH-
YecKHMM 3y04aTbiMH HJAH (QPHKUHOH-
HBIMH KoJlecamH. Kormpa Bpalarenb-
HOe [BHIXKeHHe Mepenaercad Mexnay
CKpeulMBalIHMHcs  BajJaMH, pacno-
JOXKEHHBIMH B PasHbIX IJIOCKOCTSX,
TIPUMEHSIIOT BHHTOBblE, YepBAUHble H
peMeHHble TepeAauyH.

Oco6yio Tpynmy cOCTaBJSIOT Me-
XaHu3Mbl, IIpeBpallarmliMe Bpauia-
TeJbHOE NBI:KEHHE B NOCTynaTtesabloe

3y64aTbie nepesauu

Mepepaua mexny
HenapaaaenbHbIMH
BaJaMH

Kynauxkosuie
MeXaHH3Mbl

MexaHu3mbli,
npeo6Gpasytouine
L BUKEHHE

Mexanusmsi,
peryaupyioiune
CKOPOCTH
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(unn naoGopor). Takossl, nanpumep, nepejpauh, co-
crosmue u3 3ybuartoro xosneca u 3yOGuaTol peki, H3
BHITAa M TaHKH, KPHBOWIHIHO-IWATYHHbIC MEXaHH3MLI
H Ip.

3y6uaThie nepepaun

B Mmexanusmax cTaHkKoB mauboJjiee 4acTo NPHMEHSIOT-
cs 3ybuatbie mepenayu (puc. 39), cocrodiiue H3 3y6-
yaThix KoJsec. B kaxmom 3y6uaroM KoJece HMeercs
TPH OKPY>KHOCTH: OKPYKHOCTb BBICTYTIOB, NpOXoAallas
o BepliHHaM 3y6beB; OKPYXHOCTb BNAJHH — IO
OCHOBaHHIO 3yObeB; HauaJbHasg OKPYXKHOCTb, pacrno-
JIOXKEenHasi MeXAy Ha3BaHHBIMH IBYMSI OKPYKHOCTSMH.
BricoToil 3y6a siBAsieTcsl paccTOsIHHE OT OKPYXKHOCTH
BNAJHH J0 OKPYXHOCTH BBICTYNIOB. HacTh 3y6a MexI1y
OKPYXHOCTBIO BNaAHH W Haua/JbHOH OKPYXHOCTbIO Ha-
3bIBAETCA €ro HOXKKOH, a 4acCTb MeXJy HadajabHOH
OKPYHOCTBIO H OKPYXKHOCTbIO BBICTYNIOB — TOJIOBKOH
3y6a.

Bonbuioe 3Hayenne uMeeT war 3auernieHns —- pac-
CTOsIHHE OT CepedHHbl OgHOro 3y6a M0 CEepefHHul CO-
ceJlHero, H3MepeHHOe 10 HauaJbHOH OKPYKHOCTH.
Y ABYX HaxoAflIMXCS B 3aleN/eHHH 3yOyaThiXx KoJec
mar JfojxeH OblTh OAMHAKOBBIM. B xaxinom 3y6uaTom
KoJjiece JJHHA HAyaJbHOH OKPYXXHOCTH paBHa YHC/IY
3y6beB 2, yMHOXeEHHOMY Ha iar 3auensenus f. Hlar
3auenseHus paBeH JJAHHe OKPYKHOCTH, Je/leHHOH Ha
YHCJA0 3Y6beB.

3y06bst KoJeCc HMEIOT CJA0XKHYIl0 GOpMy -— 3BOJb-
BEHTHHII npo(QHb, NMO3BOASAIONHH 3yObaM NpU Bpalle-
HHM 3y6uyaThiX KoJjec OGKaTblBaThCs APYr MO APYTY,
oTyero 3ybyaras nepegaya pa6GoTtaeT IJIAaBHO H C
MEHbIUUMH TIOTEPAMH Ha TpeHHe,

3y6GuaTble KojJeca GHBalOT C TpPSIMBIMH  HJIH
KOCLIMH 3yObsMu. B mepBbXx onHOBpeMeElHO HAXOAAT-
cd B 3auenyeHdd JAuUWb |—2 3v6a, Ha KOTOPBIX
cocpeJoTOYHBaeTCsl Bea mepegasaeMas Harpyska. [lpu
KOCLIX 3yObsX OJHOBPEME@HHO HAaXORHTCH B 3alel-
JeHHH O6ojbluiee uyHcao 2ybbeB. Harpyska pasromep-
Hee pacnpejessicTcd MeXKIY HHMH, Ha KaxXahblit 3y6
NPHXOAHTCSl MeHbllasg CUAa H Takas nepegada pado-
TaeT NJaBHO, 06€3 y1apos.
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3yGuatple nepefaun caAy:KaT 1A% HisMeHeuns yac-
TOThHl BpalleHHd (4Hcia 06OPOTOB B MHHYTY) BAaJIOB.
s storo aBa KoJeca, MeXAy KOTOpPbIMH NepefaeTcs
IBHXEHHE, NO/MKHBI HMETb pas/iHyHLle uyHc/ia 3y6bes.
JlnnHa HavaJabHOM OKPYXKHOCTH KoJjeca paBHa AHa-
meTpy D, ymuoxennomy Ha uucao s (= 3,14). Ilo-
3TOMY TNIpH OMpeJeJieHUH YacTOThl BpalleHHa 3auell-
JIEHHBIX KOJIEC PacCUHTLIBAIOT HAM HX AHAaMeTpbl, HJIH
uncaa 3y6beB. Uncno 3yGbeB ONpenedqiorT AedeHHeM
JLJMHBL Haya/bHOH OKPYXHOCTH Ha Liar:

nD
Z2=- —.
t

YacToThl BpauleHHdA BelYLLEr0 n; H BELOMOro My
KoJec o6paTHO mpomopuioHatbHbl HX guamerpam D
u Dy nnu uwucnam 3yObeB z; M 2. DT0 BhHIpaxaerca
dbopmynamMu

n; D, 2y

Takoe oTHolIeHHe yacTOT BpaUIeHHA BeAYLICTO KO-
Jjeca K BEIOMOMY Ha3blBaeTcsi TepegaTOYHbIM UHC-
aoM i. Ilo stum dopMmynam pacCyHTBLIBAKOT Yacrory
Bpaulenus B mnepemaiomux mexauusmax. Ecianm nano
ONpeAesNHTb YacCTOTy BpAalIEHHs BEeIOMOro Kojeca H
U3BECTHO, YTO Bemymiee aedaer n; = 750 o6/mun npu
yucie 3y0beB Kojdec 2 =8 U 22 = 24, 10

ne =y A 750 8 _ 250 06/muH.
2 24

Ecan svano noxo6path yucio 3y6beB OAHOrO U3 KO-
Jlec 2y, a 4YHCI0 3y6beB Apyroro 2 = 16, 1 4acroTbl
BpailleHusi oboux kojec n, =600 06/mun u ng=
= 200 06/smuH, TO

B Gonee croxHBIX MexaHH3Max mepejaua Bpauia-
TE€AbHOrO ABHIXKEHHA H H3MEHEHHe ero yacToThl COBep-
maetTca HE ONHOHN mapoH KoJec, a Heckoabkumil. [lpu
9TOM [ia Kax oM INDOMEXYTOUYHOM Baay BpallaioTcd
IBa KoJeca: BeAOMOe Npeablayilefl mapol 1 Belyllee



caenyiomledt mapei. MoKHO onpeaealiTh CKOPOCTh KaXK-
J0H caeyiowell mapol:

2 23 2y
Ng =Ny — ny;=ng —-3; ny=ng——...
2y 23 2

MoXHo cpasy onpeiaeinTb YacToTy BpaUleHHs Be-
JOMOTO KoJieca NocjeaHedl maphbl:

Ny = py s
2242 . .

W3 sT10it dopmysasl BHIHO, 4TO ofllee nepenarToy-
Hoe OTHOlIeHHe Bcell mepefaud paBHO TpPOU3BEAEHHIO
nepelaTouYHblX OTHOWEHMII OTACIbHBIX @ap KoJec:
i=ijigis... Taxoll MexaHuW3M H3MEHSICT CKOpPOCTb B
3HAUUTEALHO OOJiblllee 4MCJIO Pa3, yeM MeXaHH3M, CO-
crosiuii U3 ognoil napsl. Hanpumep, ecan Ban 3Jek-
TpoaBHraTtedast Bpawaercs ¢ uyacroroil 1500 o6/mun u
BpameHyue Ineperaercs IIMNHHAEAW uYepe3 TPH Naphl
3yOuaThix KoJaec ¢ 4Yucaamu 3y6peB 20/50, 30/60 u
25/100, To obltec mepemaTouHoe OTHOLIEHHE

_20-30.25 _ 1
5060100 20

’

n = 1500 203025 75 06/MmuH.
50 - 60 . 100

3HauuTeAbHOE DAclpoCTpaHeHHe IOJYUHJIN TiaaHe-
TapHble MexaHH3Mbl. OHH IpuMeHSIOTCH B Tex CIy-
yasix, Korja JeTalb OJHOBPEMEHHO [OJIKHA Bpa-
uathbcsi B ABYX HallpaBJIeHHSIX: BOKDYr COOCTBeHHOH
OCH M BOKPYT OCH BCero MexaHnama. B atom ecTb 1e-
KOTOpOe CXOACTBO ¢ MBHKeHHeM 3eM.11: OHa Bpa-
ulaeTca BOKPYT CBOE€H OCH M BOKDYT COJIHILA, OTYero H
BO3HHMKJIO Ha3BaHHe 3TOrO MeXaHH3Ma.

IlpumepomM mnpHMeHeHHus IJaHeTapHO{ IepeiayH
MOTYT CJAYIKHTb HEKOTOpble CTAHKH [JIsi BHYTPEHHEro
wandgoanus. Ecan uyxXHO npowindoBaTbh OTBEpCTHE
B Goubluof, TsKesdofl AeTanu, K TOMY e HMerouled
HEeIUJUHAPHUECKYI0 HapYKHYI0 NMOBEPXHOCTb, TO Bpa-
maTh Takylo AeTajb Ha CTaHKe 3aTPyAHUTE/IbHO, a
4acTo M HeBO3MOXKHO. B 3Tux ciayuasx okasajcs mo-
JesHblM NJaHeTapHbli MexanuaM. C  ero noMoILbiO
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11 OBaIbHEA KPYT
I ero Wnu#jeNb Mo-
ryT BpaWaTbCH Kak
BOKpPYT cBoeil OCH, Tak
1 BOKpPYr OCH NUIH-
jpyeMoro oreepcTHs.
IlnanerapHsie Me-
XaHH3MBbl 6bIBAIOT
PAa3JIHYHbIX BHJOB H
YacTO OueHb CJOXKIbI,
IMpumepom Bonee
NpPOCTOTO TaKoro Me-
xaHusMa (puc. 40)
CJAYXKHT LEHTpaJbHOE
(comneunoe) koseco 1
H BTOpOE mJaHeTap-
noe xouseco 2 (caren-
JIUT), KOTOpoe KakK Ohl

Puc. 40. lNnanerapuas nepezaua
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00KaTbiBAE€TCsA BOKPYT
HEeHTp aJbHOTO Koseca.
IBuxenue xogaeca 2
BOKDPYT Koseca [/ NpoH3BOLMTCA KOJEHYaTHIM pbiya-
roM uau BoxusoMm 3. OOkaTbiBasicb BOKPYr LEHTpaJb-
HOTO KoJeca, NiiaHeTapHoe Kojeco Kak Obl OTTanKuBa-
eTcsi CBOMMH 3yObfMH OT ero 3y0ObeB M OT 3TOroO
BpalllaeTcsi BOKDYyr cBoeifi ocu. B nanGonee unpoctom
Cayyae caMo LEHTpaJbHOE KoJecO He BpallaeTcs, a
OCTAETCs HeMOABHKHBIM.

Bo mHorux Gosee CJA0KHBHIX YCTPOHCTBAaX IeHT-
pajabHoe xoseco [ Bpauiaercs, HPH 3TOM €ro ocb H
LLeHTpaJJbHast OCb KOJeHUaToro BOAHMA BPaWalOTCs He-
3aBHCHMO [JpYr OT Jpyra C pa3HbiMH CKOPOCTSIMH.
Ouy moryrt mosyuaTb BpauleHHe C NPOTHBONOJOXHBIX
CTOPOH, HJIH XK€ OJMH H3 BajiOB JeJaeTcs [OJbIM, a
Npyroif Baj MeHblllero AxamMeTpa CBOOOAHO MPOXOAHT
yepe3 Hero W Torja [BHXKEHHE MOXeT M0[aBaTbCs
C TOH e CTOPOHHIL.

Ilnanerapuble MeXaHH3MBI, TAKHM 00pas3oM, MOCyT
HoJyyaTtb ABHXKELHe OT JBYX Das/JH4YHBIX HCTOUHHKOB,
HanpuMep OT ABYX uacTeil CTaHKa, ¥ B3aHMHOe ABH-
XKEHHE MX COJNHEUHLIX H IJJaHeTapPHbIX KoJec CO3laeT
CNOXHOE B3aHMOOTHOLIEHHEe 3THX ABHKeHHi (MX CKO-
pocrTeil), KOTopoe nepefaeTcs MUCNOJHHTEIbHHM Opra-



nam. Llentpasbnoe Ko.eco
H BOJWJIO C CaTeJJHTOM
MOTYT BpaulaTbCi B TOM
e HJH TPOTHBONOJO0XKHOM
HampaBJieHHH, ¢ J00bM
COOTHOLIEHHEM CKOpOCTeH;
o6a koJjieca MOTyT HMeTb
pasauuiioe Yucao 3yObes.
Ot storo Oyzer 3aBHCETb,
HanpuMmep, CKOpoCTb Bpa-

HIeHHA caTeJJIuTa HWJH BTO-
poro ueliTpanbHOro KoJeca. Konuueckas nepenaua Puc

ﬂepenaqa MEX]Y HenapajnenbHbIMK BajiaMH

Ecan ocu BanoB pacnosnoxensl B OJHOH MNJOCKOCTH,
HO noj yriom (o6biuno 90°), TO BpauieHde OT OLHOTO
Baja K JpyroMy oOLIMHO mnepefaeTcsl KOHHUECKHMH
3ybuaTtbiMu KoJlecamu (puc. 41).

Konnueckne 3y6uaTiie KoJdeca HCHOJb3YIOTCH TakK-
XKe B MeXanusmax MJs H3MeHeHHs iHanpaBJeHHs Bpa-
uiennst (puc. 42). Ocn Beayulero 4 u Befomoro 6 Ba-

. 4L

PerepcHBHLIT MEXANH3N M3 KOHHUCCKUY 3V61aTLIX KOJEC Pxc.

JIOB coBnajaicT. EcIn KoHULI BaJOB COETHHUTH Clen-
noii MydTofi 5, To BeloMblil Ban OyleT BpallaTbhes B
TOM JKe Hampas.Jenud, uto u Beiymufi. Ho MoxHO
Pa3benllHNTh KOHIBI 3THX BaJOB H mepelaBaTh Bpa-
IIeHHe OT BEAYUICrO BaJja K BeAOMOMY uyepe3 TpPH KO-
HHYeckHX 3yOuaTeix kKogeca I, 2 u 3. Ilas storo To#l
Ke Mydrofi 5 Ha BeroMom Baay 6 3akpensercs KO-
Jeco 3, KOTOpOe B MepPBOM CJydae Bpalllajoch Ha HEM

42.
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BXoJocTyi0. Biarogaps mpoMmeayTounoMy Kodecy 2
BEIOMBIH Baja OyjeT BpallaTbCsi B CTOPOHY, NPOTHBO-
TIOJIOKHYI0 BeIylIEeMY.

Muorga BpawmareabHOe JIBHXKEHHE MPHXOLUTCA
nepegaBatb MeKAy TaKUMH HelapaJ/ielbHbiMH Ba-
JiaMH, YroJl MeXKAy KOTOPbIMH H3MeHsieTcs. ITO JOCTH-

Piic. 43. Kapraunslit Baa

raercss C TMOMOLIbIO KapJaHHBIX MeXaHH3MOB (HJH
yHHBepcaabHbIX wapHupoB ['yka). Ha xonuax Ba-
JOB — BeyIlero M BeJOMOr0 HaXOAATCH BHJKH
(puc. 43). Ocy BHJIOK pPAacCroOJOXKEHLI MOJ TIPSAMbIM

Puc. 44. TeqeCKOMIUCCKI Baa
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YyIJIOM H HX KOHLbl COeIHHEHbl KpecToBHHOH. KoHLHI
KDECTOBHHBl MOTYT CBOGOJAHO MOBOpAYUBATBCH B OT-
BepCTHAX BuJIOK. Diarogaps takoMmy ycCTpOHCTBY,
BHJKH H KDECTOBHHA NepejaloT BpallleHHe OT OXHOTO
BaJa K ADPYroMy MpH PasjHUHBIX yraax Mexay HHMH,



NpHYeM YroJd MEXAy BajJaMH MOXKET H3MEHSTbCH BO
Bpemsi paborel. Kapnanuele Baabl MpHUMEHSIOTCS B He-
KOTODHIX ()pe3epHeIX CTaHKaxX [I/1si Nepeiayd Bpalie-
HHsi OT OOWIEr0 NpHBOJA, KaXOASIIErocs B CTaHHHe,
K MEexaHu3MaM nojaud croja B KpodwTeHne. Takue
BaJibl MPUMEHSIOTCS H B MHOTCLINHHIEJbHBIX CBEp-
JUJbHBIX TOJICBKAX C nepecTaBHLIMHM cBepsaaMu. Bpa-
HleHHe B HHUX Nepejaercs OT COLLerc WIMHHIEIst CTaH-
Ka K IUNHHOEJsM, YCTaHOBJEHHbIM B HMKHeH w4acTH
rosncBku. Ilpn 3ToM cBepaa MOTyT yCTaHaBJIHBATHCH
B pasHbLIX MEeCTax TIOJIOBKH, 1la Da3JHYHBIX Daccros-
HHAX OT LleNTPaJbHON OCH, B 3aBHCHMOCTH OT DacHOCJIC-
JKEeHHS CTBepCTHIl B JeTaJu.

Onnako B paboTe KapaaHHBIX BaJjoB NpH paBHO-
MEDHOM BpAlUEHHH BeIYLIErc Baja BeJIOMblH Baj Bpa-
ulaeTcs HepaBHOMEDHO; NpPU Pa3HbIX MOJOXEHHSX BH-
JIOK H KpDeCTOBIHbl CKOPOCTb €rc TO YBeJHYHMBaeTcs,
TC yMeHblllaeTcsi (B TeueHHe KaxJoro otcpora). Ta-
Kasi HepaBHOMEDHOCCTb BpAICHHs HapylllaeT TCYHOCTb
pabothl cranka. UTtoObl yCTpaHHTb €€, KapAaHHLIe Ba-
Jbl 1eJaloT He ¢ CAHHM, a C ABYM$ LlapHHpaMH, Kak
1oKasaHe Ha pHc. 43, nNpuueM B cpelHedl uacTH BaJa,
Me:KAY ABYMS WIapHIpaMi, OCH BHJIOK JekKaT B OJHCH
nacckecty. OT 3TOrc HepaBHOMEpHCE BpallleHHe BaJa
CTaHOBHUTCSt DaBHOMEPHLIM H TakHM o6pa3cM HCIpaB-
JFeT HeAOCTATOK MEeXaHH3Ma.

YacTto cpenHiol0 4acTbh Bajaa JenaloT pasIBHKHOIL,
B BHAE noJOH TpyOKH M BCTaBJEHHOTO B HEe CTEPKHS,
KOTOpBII MCKeT BXCIUTHb B Hee Ha pasHyio TJayOuiry.
Takue Banbl Ha3blBAOT TEJECKOMHYECKHMH, TaK Kak
OHH HANOMHHAIOT pa3JBHKHbBIE 3plTENbHbBIE TPYOLI
(puc. 44).

Ecau ocu BasoB pacrogcKeHbl B pa3HbIX MACCKOC-
TSIX M MOJ pasHBIMH YIJaMH, TO Mex1y TaKHMU CKpé-
UIMBAIOLINMHUCS BaJaMH 4YacTo TNpHMeHSIoTCs mepe-
Jayd C BHHTOBBIMH KoJaecaMH HJH YepBsYHble He-
penauu.

BuiroBble nmeperdayd ycTpoeHbl Tak: Ha 00OHMX Ba-
JlaX NepHeHIuKyAApHO APYTr K APYTrYy MOMENaIoTCst 1Ba
KCJeca ¢ KOCbIMH BHHTOBBIMU 3yObsiMH, NpeJCTaB/sIO-
wue cobofi, B CYHIHOCTH, KODOTKHE MHCT03axolIHble
BHHTB (puc. 45). BuHTCBble 3y6bsi COHOTO H3 HHUX
BXCAAT BO BHAAuMHBl MexX1y 3yObsmMu JIpyrorc #
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Puc. 45. Buurosas nepenaua Puc. 46. Uepssunas nepe-

92

Jaua

Bellylllee KOJIeCO nepejaeT BefOMOMY BpallaresnbHoe
asuxenne. llarom saiennenus siBasiercss 3aech pac-
CTOsiHHe MeXJy COCeAHHMH HUTKaMu BuHrta. s npa-
BHJABHOrO 3ailef/€HHS BHHTOBLIX KOJleC Hajxo, 4ToObI ¥
0060HX KOJeC YIJibl NOAbeMa UX BHHTOBLIX JHHHH ObLIV
OZMHAKOBBI.

UepBsiuHble MeXaHH3Mbl  SIBJSIOTCS  Pa3HOBHI-
HOCTBIO IiepeJaun ¢ BHHTOBBIMH KosecaMu (puc. 46).
IMepenaua Bpalennss 06bIYHO NPOHCXOAUT OT 4epBsIKa
(KOpOTKOro BHHTA) K 4YePBSAYHOMY KOJeCy C KOCBIMH
BHHTOBBIMH 3yGbaMHu. [as syuuiero 3aleleHdss H
nepexayn 3y6bsi KoJeca AeNAalOTCsl C BOTHYTHIM [O-
fepeyHbiM HpOQHIeM, 0XBaThIBAIILHM YacTb UHJIHHA-
puueckoil MOBEPXHOCTH depBsika. UepBsKy xe HHOrAa
HpHAAeTCsl BOTHYTOCTh B CpeaHefl yacTH (MO AJHHE),
OTYero B 3auelJeHdHe OJAHOBDeMEHHO BXOAAT He-
CKOJILKO 3yObeB (rsa1000HIHbIH Y4CPBSIK).

KakoBo ke OTHolleHHe CKOpPOCTefi B UepBsIYHON
nepenaue? Ecau yepBsixk 01HO3aXOMHEIH, TO 328 KaxKAbIH
ero o60poT uepBAUHOE KOJeco MNOBEepHeTCs Ha OJHH
3y6. Uro0bl Koseco cienaqao ueasit ofopoT, 4epBsiK
JOJIKeH cleslaTb CTONBKO 000POTOB, CKOJIbKO 3yObeB
y xojeca. B srom cnyuae mepenaTouHoc OTHOLUeHHe
OT 4epBsiKa K Kojecy Gyamer paBHo 1. UepBsix MoXeT
OBITh C HECKOMBbKHMI 3axoxaMu. Eciiu ux nsa HaH TPH,
TO 32 OfHH 006OpOT YcpBSiKA KOJeco MoBepHeTCs Ha 2



uait 3 3y6a. UToOb Koaeco caenasno NMoaHbii 060pOT,
yepBAK JNO.DKEH ClejlaTb BABOE HJIH BTpOe MeHblIe

2
cOopoToB, ueM uHCI0 3yObeB y KoJeca (—-2-— HIH
z 2
5 paaa) . Tlepenatoutoe otHoueHue 3gech Gyger -—-

F4
3
i —, a B ofiucM BHle
k4

K

i= -

Orcioga caenyer, 4To nepelaToyHoe OTHOUIEHHE B yep-
BAUHBIX MEXaHH3Max paBHO OTHOUIEHHIO YHCJAa 3a-
XQO0B YepBsAKa K uicay 3y6beB uepBSUHOrO Kojeca H
ObviBaeT oueHb OoabwiuM (mo 80).

UepBsiuHble mepefayd MeKAy CKpEIHBAIOULHMHCH
BaJaMH NPHMEHSIOTCA B CyNnopTax HEKOTOpLIX TOKap-
HBIX CTAHKOB [/ HX MONepeyHoil nojaud, B Bep-
THKAJbHLIX MHOTOLINHHIEIbHBIX aBTOMAaTax Js Bpa-
L{eHHS CTOJa, B MeXaHHU3Me NOAAay CBEpPJILIbHBIX CTaH-
KOB 4 Ip.

Kynaukosbie mMexanusmbi

KynaukoBble Mexanuamul npeo6pasyloT BpamartelbHoe
IABUXKeHHe B IHocTynartesnbHoe. KpoMe 3Toro, ouu
NO3BOJAIOT IMONy4aTb pa3Hoo6pa3Hble H  CHOXKHBIE
ABHXEHHS HCMONHHTENbHLIX OpPraHoB CTaHKOB C ofpe-
JeNeHNbIMH H3MEHEHHSIMH HX CKOpOCTH M HamnpaaJe-
aus asuxKeHuil. IlpumeneHse KynaukoB ¢ pacueTHLIMH
KPHBLIMH OCOOEHHO Ba)XHO NpH aBTOMATH3alUHH pa-
60THl CTAHKOB H LIHPOKO HCHOJbL3YIOTCS B pasiHYHBIX
CTaHKax-aBTOMaTax.

K BpamawilieMycss KyJayky [IpHKHMaeTcs Tod-
KaTedb-CTePIKEHb, UYACTO ¢ pOJHKOM Ha  KOHIE
(puc. 47, a). B 3aBucumocTy oT npoduiis KpHBOH Ky-
JlauKa ToJKaTeJb MOXKET COBeplIaTh CJOXKHOe BO3-
BpaTHO-MIOCTYNaTe/IbHOe JBHXKEHHe H OT ToJKaTe]s
ABIXeHHe 3TO MNepefaeTcs K HCIOJHHTeIbHLIM Opra-
Ham cranka. Ilpobuan kysnauxos ObLIBAIOT CaMLIMH
Pa3JiHyHBIMH.

C nmomouiblo KyJa4KOB MOYKHO MOJYYHTb MeAJIeH-
HbIA pabouuil X0l HMUCTPyMEHTa WJH CTOJa ¢ JeTanbio,
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a 3areM ObicTpolii oOparHblit XxoJaoctoil xoa. Hanpu-
Mep, B peBOJMLBEDHBIX aBTOMAaTaX rojioBKa ¢ HHCTpY-
MEHTOM HO/IXKHa OLICTPO mpub/aHKaThcs K AeTasndu, 3a-
TeM MeIJeHHO ABHraThcs JAajblie B TOM jKe Hampas-

Puc. 47. KyJaukoBble MeXanH3Mbl

JeHHH H TPOU3BOAUTL 0O6paboTKy, a IMocae 3TOro
GLICTPO OTXOAHTHL Hasal. 3aTeM [OJOBKa JOJIXKHA
OCTAHOBHTbCS Ha HEKOTOpoe BpeMsi AJs MOBOpPoTa H
MOArOTOBKH K cjleAywoole#d onepauud., PaccMmoTpum,
KaK MoCTpoeHa KpHBas KyJauyka, ynpasasiollero npo-
94 onbHBIMH ABIDKEHHSMH TOJOBKH (puc. 47, 6). Tlpn



noBopote Ha yroa o1 b 10 B npoduiab Kyaauka kpyro,
noA GOJbLIMM YIJI0M OTXOZHT OT €ro OCH; B 3TO BpPeMs
TOJIKATEIb N DEBOJbBEPHAs roJOBKAa OBICTPO ABHXKYT-
ca Bneped. Ha yuacrke ot B go I’ npoduab Kymauka
npoAo/KaeT yAaJATbCA OT OCH, HO 3HauHTeAbHO 60-
Jiee TIOJIOTO, NOJA MEHbLIHM YIJIOM. DTOT y4acToK Mpo-
¢uns  BbI3bIBaeT MeJJIEHHOe JBHXKEHHEe TOJKaTeas
Bllepel H TeM caMbIM NPOH3BOAUT pafouyi TNoAauy
rososkd. Ha yuacrke or I’ 10 A npodunib Kynauka,
Hao00pOT, KPYTO NPHOJAHNKAETCA K ero OCH — 3TOMY
COCTBETCTBYET OBICTPBIH OTBOA TOJIOBKH B IMPOTHBO-
I0JICKHOM HampasJjeHHH, Hakoneu, B TeueHue MOBO-
pora Kysnauka ot A a0 5 npcduapb ero ocraercs Ha
OJMHAKOBOM pPacCTOSIHHH OT ocH. B 3T0 Bpems orse-
JleHHas rOJIOBKA OCTaHaBJIIBaeTcs, W JPyrofi Mexa-
HH3M [OBOpauHBaeT ee.

Onuu Bpamamouiics kyJauok MCXKeT YNpaBJsih
HEeCKOJNIbKHMH ClepauusMy — UeablM paboudm IHK-
JIOM aBToMaTHuecKofl obpaborku meranu. Tako#t Ky-
JIauCK HMeeT HEeCKCJbKO Pa3HbIX N0 BeJHUHHE KPHBbIX
A5 TOCJefOoBaTeIbHLIX oOfepallnfl, HalpuMmep uep-
HOBOT'O, 3aTeM 4YHCTOBOro OOTauuBaHHA, MOApe3amls
TOPUOB M OTPE3KH OT NpyTka rotosoit Jeraju. Kpu-
Bas KaXJACro yuacrtka KyJjauka CTPOHTCA Ha CCHOBe
TOUHOTO pacyera Kaxjoro fepexoia. Paccranoska xe
KPUBBLIX 10 OKPYXKHOCTH Ky.Jauka COOTBETCTBYET IO-
CleJ0BATEIbHOCTE M AJHTEJbHOCTH OflepailHit B TeX-
HOJIOTHuecKOM fpolecce. MOXHO BCTPETHTb KyJiauKH
cepaueBuaHOH GOpPMDI, B KOTOPHX Bech npodHuap (06e
ero MoJIOBHHBI) HMeer dOpMy apXHMeAOBCH CHHpaJH,
OTYero TOJKaTeM» MoJyuaeT paBHOMEDHOe JBHXKEHHe
Bliepeda ¥ Hasajx (puc. 47, 8).

Tak pa6oraiT njockne (IHckossie) Kyuxaukil. Ho
UIHPOKO pacnpocTpaHeHbl Takxke o6GbemHble (6apa-
GaHHble) KyJaukOBble MeXxanuaMbl (pHc. 48, a). I'i1as-
HOH HX YacThlo SIBJAsIeTCSl Bpamawwuiica 6apabaH, 10
UHJIHHADHUYECKO TIOBEPXHOCTH KOTOPOro MNpopes3aH
nas. [1as 31oT orubaer HUJAMHIAP MeCTaMH TO OKDYXK-
HOCTH, a MeCTaMM 1O KpHBOW, HampaBJeHHOH TNOX
601bIINM HJAHM MEHbLIHM YIJOM K OKDYXHOCTH B CTO-
pOHY TOTO HJH APYroro konua 6apabana. B mas Bxo-
JAUT KOHell TOJKaTteas Cc po.nkoM. [pyrofi ke KoHel
TOJKaTeJdsi NPHBOLHT B JABHXKEHHE MOJ3YR, MepeMe-
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. Puc. 48. bapa6aHubie Ky/1auku
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LLAIOLIKACS N0 HaNpasJsIOmWKUM BioAL Gapabana, na-
pajieqbHO ero ocu. B pesyabrate Bpamenus 6apa-
6aHa POJTHK TOJKATeIs1 OGXOAMT BOKPYr HEro, a oOT
M3rub60OB na3a ToJKaTelb NOJY4YaeT NOCTYNATeNbHOE
IBHXKeHHe BAOJb Oapabana B Ty HWJIH APYryK CTO-
poHy, noBTOpsifi IPH 3TOM BCe H3rH6Obl nasa. Takue
Ky/JauKOBble MeXaHH3MLl NIpHMEHSIIOTCS, HanpuMme), B
MHOTODE3IOBbIX TOKApHbBIX aBroMartaXx. OmuH Ky.a-
YOK MOXKeT YNpaBJdsaTb JABHKEHUSMH TNPOJOJbHOrO
cynnopra, a Apyroii — nonepeuHoro. Ilaz Kaxzoro
GapabaHHOro KyJayka UMeer OfipejeseHHblll TPodHUIIb,
pacCYHTaHHBIl B COOTBETCTBHUH C 3aJaHHBIM XapakKTe-
pPOM JBHXKEHHIl HCNICJHUTENbHBIX CPraHCB, NepepaBae-
MbIX Yepe3 TOJKATelb.

Ilpencrasum cebe, YTO UWIHNAPHYECKAss TOBepX-
HOCTb Gapabana Kyjaauka pa3BepHyTa B NJOCKOCTH
yeprexa (puc. 48, 6). Ha orpeske or A 1o b nas nox
60/IbIIMM YIJIOM OTXCAHT OT OKPYXKHOCTH UHMJMHApA.
ITpu noBopore GapaGaHa Ha 3TOM yuacTKe IPOHCXO-
AuT ObICTPBIFl XOJOCTOH TMOABOJ CYRNOpPTa K [HeTajH.
Ha orpeske or 5 no B nponpoaxaercs yaaneHue nasa
B Ty e CTOpPOHY, HO MOj MEHbIUHM YIJOM, YyeMy CO-
OTBETCTBYET MejJieHHasi pabouas nojaua Cynmnopra.
Ha orpe3ke or B xo I na3 Hanpasied B MPOTHBONO-
JIOXKHYIO CTOPOHY BAOJb UMJIHHIApA, NpHUeM NOA GOJb-
UM YIJAOM, UTO COCTBETCTBYeT ObICTPOMY OTBOIY CYIH-
nopra. Haxouew, Ha orpe3ke ot I’ 1o A ma3 NpoOXOAHT
N0 OKPYKHOCTH UHJAHHIpA, B 3TO BpeMs OTBeJeHHuIl
CYNMNOPT HCTOIABHZKEH.



ITpumep nepesault KymaukaMu Puc. 49.

B KynaukoBBIX MexanH3Max ABHXKEHHUE OT TOJKa-
TEeJIST K HUCIOJHUTEIbHOMY OpPraHy CTaHKa NepeaaeTrcd
C MOMOILbIO PA3JUYHBIX H HEepeXKO CJI0KHBIX AOMOJHH-
TeJibHBIX MexaHu3moB. Hanpumep, B nepegaue oT AuC-
KOBOrO KyJauyka K DeBOJbBEDHCH TOJICBKE TOJKaTeJb
npeacrasasieT coboit KOJeH4YaTbll phluar, NOBCpaduBa-
romuiicss BOKpyr ocu O (puc. 49, a). O1HO KOJEHO ero
C DOJIHKOM Ha KOHLE NCAHUMAaeTcs U cmycKaeTcs IO
npoduao Bpallalollerocsl NoJ HUM KyJdauka. B coot-
BETCTBHH € 3THM Jpyroe KOJIEHO phlYara MOBOpayH-
BaeTCsl BNPaBO MW BJeBc. Ha KcHue 3Toro koJeHa
HaxXoQHUTCsA 3y6uaTelil CEKTOP, KOTOpHIl 3auemieH ¢
pefikoli, yKpem/JeHHOH Ha MOJ3yHe pPeBOJbBEPHOH TrO-
JoBky. Ilpy noBopoTax pbluara 3y6uaThlii CeKTOp MpH-
BOAMT pellKy B BO3BpaTHO-MOCTyMaTeJiblioe ABHXKeHHE
H FOJIOBKa COBepllaeT Mojayy B Ty WJAH APYTyK CTO-
pOHy, B TOJHOM COOTBETCTBHH C mpodujeM KyJaadxa.

[TpumensiloTcst 1 6ojee CJACKHBIE CHCTEMBI pBI-
yaroB. OHY He TOJbKO TepefaloT IBHIKEHHE, HO, ecaH
HyXHO, U mnpeobGpasyior ero. JauHa Xoxa HCIOJHH-
TeJBHBEIX CPraHoB 4acTO HepaBHA XOLY TOJKaTesleH IO
npopualo Kynaukos. Eciu B peIYaKHOM MexaHHU3Me
nepegaya JABHKEHUS MNPOUCXOAUT € MEHbIIEro Imjeda
Ha 6oJ/blliee, TO AJIMHA XOAa HCHOJIHHUTEJNBLHOFO OpraHa
yBeJAUYHBAETCS NPONOPUHOHAIBHO COOTHOLIEHHIO TLIEY.
Hamensisi cooTHowenHe IJIMH MJied pblYara, MOXKHO
peryinupoBaTh AJHHY XCAa.

B aBromaTtuyeckHuXx cTaHkax yacTo paboraer 60Jb-
I0€ YHCJAO KYJauyKoB, YIPaBASOLUX [IBHXKCHHEM

4—818
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Pa3/IHYHBIX HCMOMHHTebHBIX opravos. Kynauku pacno-
JaraloTCsl Ha pacnpelenHTe]bHOM Bajy (OZHOM HJH
HECKOJIbKHX), KOTODBIi fBAsieTCS LEHTpaJbHbLIM Opra-
HOM ynpaBjaeHHs aBTomata (puc. 49, 6). Ot ero muc-
KOBbIX MM OapabaHHBIX KyJauyKoB PbUaXKHbBIMH HJH
ApPYruMH MeXaHHM3MaMH [BHKEeHHe nepelaercs pas-
JHYHBIM HCIOOJHHTE/NbHbIM OpraHam craHka. Takasi
IleHTpa/H30BaHHAsA aBTOMATH3aUUsl CTaHka ¢ MO-
MOIIbI0 pacnpefequTe]bHOT0 Ky/1a4yKoBOro BaJa obec-
NeYHBaeT COIMIAcOBAaHHYW PaboTy Bcex ero MexaHua-
MoB. lleHTpanbHBIl Bai M €ro Kyjnaukd ONpepessiioT
TOYHOE BpeMsl HayaJja BbLIIOJHEHHsT KaXkAOH Omepa-
IIMH, HeoOXOAMMYI0 MNOCJEeNOBATENbHOCTb HJH OJHO-
BPeMEHHOCTb [BHIKEHHII Pa3/IHYHBIX MEXaHH3MOB, IO-
CJEA0BATENBHOCTh ONEpauHi B CJAOKHOM paboyeMm
LHKJIE.

Buinosnenne pasnuuHblX ONepalui cTporo corja-
COBaHO Mexnay co6oil. [TepBuifl Kynauok BLI3BIBAET,
HalipuMep, BbINOJHEHHE YEeDHOBOro OOTauHBaHHSA;
KOTJa OHO 3aKOHYWJIOCb, TO NOJAXOAHT K TOJKATeJIo
BEICTYNl APYroro Kyjiauka 4 HaudHaercs YHCTOBOe 06-
TayuBaHue H T. A. EcaH, nanpumep, nonepeusas mnon-
pe3ka MOXKeT BBIMOJHATbCS OJHOBPEMEHHO C JpYro#
onepauuen, To ABa KyjayKa OZHOBPEMEHHO AEHCTBYIOT
Ha CBOM TOJKaTeJH.

MexaHu3msl, npeoGpasyiolllHe ABHXKeHHe

HHorna B crankax BpallaTe/bHOe ABHXKeHHEe Heo6Xo0-
oMo npeo6Gpa3oBaTh B NMOCTynaTtesbHOe — AJs MpH-
BOJa CYNNOPTOB C HHCTPyMeHTaMH, CTOJIOB C JeTa-
asaMu ¥ Ap. Jlas aToro cyulecTBYIOT pasfiMyHble Mexa-
HH3MBbI.

OpHH U3 HHX COCTOAT M3 3y6uaToOro Koseca H 3y0-
yaToil peiitku (puc. 50).

B onmnom caywae Koseco, Bpaulasch, TOJKaer
pellKy M TIpHMBOJHUT ee B NpAMOJHHEAHOE JABHXKeHHE.
B apyrom cayuae Koseco, Bpaulaschb, OTTaJKHBAETCs
OT pelikh u Nepemeuiaercs BHoJab Hee. B oboux cuay-
yasgx BpamiaTeJbHOe IBHXKeHue Ipeobpasyercs B IO-
crynartesbHoe. Ho MoOXeT ObITb H Tak, 4TO JABHKeHHE
nepefaercs OT peflkH KoJjieCy: NpH CBOEM JBUKEHHH
Bnepex pelfika BpamlaeT CuenyieHHoe ¢ Hed KOJeCO.



B atom cayuae nocryna-
TeabHOe IBHXEHHE Tnpeold-
pasyercs BO BpalllaTeb-
Hoe. To uau HHOe NBiHXKe-
HHe (TOCTynaTeabHOE HJIH
BpalllaTeJbHOE) 3aBUCHT OT
TOro, 4TO 3aKperJjieHo —
Koneco Hau petika. B ro-
KapHOM CTaHKe, Hanpumep,

pefika HeMmoABHKHO 3aKpern- -

neHa Ha craHHHe. J3yGbsi Peeunas nepepaua Puc. 50.

3y6uaToro Koseca Cymmop-
Ta, Bpallamoulerocs OT XO0J0BOro Basa, BXOAAT B 3a-
uensexre ¢ 3yObsMu pefiku. B pesysnbrare ux B3auMo-
NeHCTBUS KOJIeCO, @ C HIM U CYNNODPT IOCTYIATeNbHO
OBHXKYTCA BAONb cTaHKa. B atom cayuae xoneco Bpa-
laeTcss H B TO Xe BpeMsl ABHKETCS NMOCTYIaTeJbHO.
CKOpoCTb ¥ MOCTYynaTeNbHOTO [BHMKEHHSI pPeikH
WM KoJieca BJOJb Hee PAaCCUHTHIBAETCS TaK. 3a OOHMH
NoJHbIH 060pOT Kojeca peiika NpOJABUHETCS Ha pac-
CTOsiHME, PaBHOe IJHHE ero OKpyXKHOCTH, T. e. smD.
Orcrona caemyer, 94To CKOPOCTD, T. €. PACCTOsiHUE, NMPO-
XOIHMoe peHKon 3a | mun, paBHa TNPOH3BENEHHIO
IJIMHBL OKPYXKHOCTH KoJieCa Ha ero 4acToTy Bpallle-
HHS:

v = nDn.

Ecan uyactota BpauleHHsi KoJjeca DaHa B 00/mu,

a JUHEHHYI0 CKOpPOCTb Hajl0 MHOAYYUTb B MM[/CEK, TO

pesyabratr peautcs Ha 60. Hanpumep, npu D =
=120 mu, n = 40 06/mun
3,14 - 120 - 40

U= 2" = 251 MMm/ceK.
60

[Oas npeo6pa3oBaHusi BpallaTeNbHOrO IBHKEHHS
B MOCTyNaTeabHOE WM HaoBopor WIHPOKO IMPHMEHS-
I0TCS BHHTOBBIE MEXaHH3MBl, COCTOSlilie B HpocTei-
meM cJaydae H3 BHHTa M HaBepHYTOH Ha Hero rafikH.
3nech MoryT ObITb pasHble CJydyaH: BpallaeTcs BHHT,
a rafika JBHXETCH MOCTyNaTeabHO, WIH HAao60poOT,
Bpamjaercsl ra#ka, a NOCTyNaTeNbHO ABHXKETCS BHHT.
DTO 3aBHCHT OT TOro, 4ro 3akpeljeHo — BHHT HJIHU
Had rafika. BbiBaeT u Tak, 4ToO BHHT cOBepulaeT Kak

4‘
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Bpalllate/ibHoe, Tak N MocTynaTeabHoe ABHXKeHHe, 4
rafika ocraercs HCNOABILKHOI; 1 HaoBopor, o6a
IBHXKEHHA COBepIllaeT Trailka, a BHHT HENOABMXKEH.
B BHHTOBLIX MeXaHI3Max CTaHKOBd BCTpeuaioTcsi Gosee
CJIOXKHBIE€ COYETAHHST ABHKEHHI.

B TokapHpIX cTaHKaX, npu Hape3aHuH pe3nObI,
BpalaresbHoe ABHXKEeHHEe XOJ0BOr0 BHHTA Ipeobpa-
3yercsi B IMOCTYNaTeJbHOe ABHKEHHE Tailku, a ¢ Hew H
cymnopra ¢ pesuoM. BuHt 3mech 3akpensen na cra-
HUHe TakK, YTO MOXeT CBOGOZHO Bpallatbcs, HO HE
MOXeT TIOCTyIlaTesJbHO nepeMelllaTbcs BAOJAL CTAHKA
(B HanpasJsiennu cBoeil ocu). Hazeraa sa Hero raiixa,
Hao0opOT, TaK 3aKpelljleHa B CYNMNOpPTE, UTO He MONKET
Bpauatoea. CaM cymmoprt (BMecre c rafikoil) MOXKeT
IBHratbCst IOCTYNATEJNbHO II0 HaNpaBjsIOIUM CTa-
HHHBl BROJAb cTaHka. lafika cpemnaHa pasbeMHON —
ABe IOJOBHHBI €€ MOTYyT cOJH3HTbCS H ILIOTHO 00-
XBaTHTb BHHT MJM pa3iBHHYTbCS, W BLIATH M3 KOH-
TaKTa € HUM, KOr4a HYXXHO BKJ/IIOYHTb HJIH BHIKJIOUHTb
nepefauyy OT XOJOBOrO BHHTA.

BpamarencHoe nxBHKenMe raliku, npeoGpa3syio-
uleecs B IOCTynarelbHOe JABHXKEHHE BHHTA, INpHMe-
HseTCs B BHHTOBBIX AOMKparax. I'alixa 3axpemsieHa B
B HHX TaK, YTO MOXET BpAallaThbCsl, HO He MOXKeT Hepe-
JBUraThCsl IOCTYIIATEbHO BBEPX HJH BHH3, BuHT Xe,
Hao60opoT, TaK CBsi3aH C JPYIHMH 4acTAMH AOMKparta,
4TO He MOXKeT BpallaTbcs, HO MOXKeT CBOOOLHO
IBHTATbCA BAOJIb CBOEH OCH.

Caoyualt, xorza BHHT cOBeplIacT KaK BpalllaTesb-
Hoe, TaK W TOCTyNaTesbHOe IBHXKEHHE Yepe3 HeNoJ-
BHXKHYIO TaiiKy, BCTpeuaeTcsi B CJE€CAPHLIX THCKaX H
B IIpUCIIOCOOJIEHHAX I/ 3aKpenjJeHus Jeraned Ha
CBEPJHJbHBIX H JAPYTHX CTaHKaX. To 2Ke NPOHCXORUT
H B BHHTOBLIX IpeccaXx. MeXaHH3M C TAKHMH JBHXKe-
HHAMH [pUMeHsAeTcs W B HeKOTOpPLIX (dpe3epHbIX
craHkax (puc. 51, a). Daekrpoxsurarenn I uepes
3y6uaTyw IMepenauy Bpailaer XOAOBOH BHHT 3, NpH-
deM BHUHT MOXKET Ha LUMOHKe IepeMellaTbcd B OT-
BEPCTHH 3y6uaToro Kojeca. B HenoABHXKHON 4YacTH
CTaHKa 3akpenteHa raka 2, He uUMelollas HY Bpaila-
TETbHOTO, HH NOCTymaTeJbHoro ABHXKeHHs. IlosTomy
BHHT, Bpalllasicb B rafikKe, JBUXeTCsA INOCTYNATENbHO,
nepeaasas ABIXKeHHe CToqy cTaHka. Takoii MeXxaHH3M
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TlpuMepsl npuMeneHus nepefaud BHHT—railka Puc. 51.

uenecoo6pazeH B TeX CJayuyasiX, KOrjga IOABHXKHAsA
4acTb CTaHKa (NMPOJOJBLHO ABIHIKYLUHHECH CTOJN) HMEeT
66/1blIyl0 IJIMHY, UEM €ro HeNoJABHXKHAs 4acTb C NPH-
BOJIOM.

B HexkoTopbIx ciyyasix B CTaHKaX IPHMEHSIOT Me-
XaHU3MBl, B KOTOPBIX BHHT HENMOJBHXKEH, a rafika co-
BepLIaeT Kak BpaulaTeJbHoe, Tak W INOCTyNaTesnbHOE
IBuxeHus (puc. 51, 6).

Xo/0BOH BUHT 8 JKECTKO CBsI3aH C HENOABHXHOH
4acTbio CT2HKa M He COBEpLIAeT HH BpallaTeJbHOro,
HH TocTynaTeJabHoro JBuXKeHHusi. IlapasjenbHo BHHTY
yCcTaHOBJIEH XON0BOH Baj 4, BpalLAIOIIHIICA OT 3JeK-
tTponsurarenss I. Uepes 3ybuaTyio nepepavyy Baa 4
nepenaeTr BpalueHne raiike 2, HaBepHyTOH Ha XOJ0BOH
BHHT. Bpamascs, rafika nmepesmeriaercss BLOJIb HeNoOX-
BHXKHOTO BMHTA. [[BHKEHHEe 3TO mepemaercs NOJBHXK-
HOH YacTH CTaHKa, ECTKo CBSI3aHHOH ¢ ra#koH, KO-
Topasi moJyyaer MNOCTynaTeNbHOe MABMKEHHE MO Ha-
NpaBASIIOILHM.

CooTHouienne ckopoctell MOCTyNnaTeJbHOro W Bpa-
LIATENbHOrO ABHKEHHH B MeXaHH3MaXx, COCTOSILIUX H3
BHHTA M rafiku, onpenessiercsi Tak. 3a oaHH 000pOT
BHHTA HJIM raliKy NocTynaTe/bHOE NepeMelieHne BAOb
OCH COBEpIUAETCS Ha paccTOSIHUM OJHOrO 11ara, 3a
n o6oporos — B n pa3 Goapie. CxopoCTb mocTyna-
TEJbHOr0 JBHXKEHHS 3aBUCHT OT Iara BUHTA H OT
yucsaa o6oporoB. Utobbi NOAYUHTL GOJBIIYI0O CKOPOCTb
BUHTA WY ralKy BIOJb OCH, HAAO YBEJHUYHBATL YHCJIO
060poTOB MM 1ar. B peBonbBepHbIX CTaHKaX, Ha-
npuMep, Mias OBICTPOTO OTBOAA ¥ NOABOAA CYNNOpPTa
XOJ0BOH BMHT Jenaercss € OuYeHb OOJbIIHM I1aroM
(zo 75 mm).
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Boabluoe 3HaueHne B BHHTOBLIX Nepefauyax HMeeT
HanpasJieHHe BHHTOBOH pe3bGbl — INpaBoe HJH JeBoe.
B 3aBucumocTH oT Hero raiika Gyaer ABATATbCS BLOJb
BYHTAa B Ty HJAM JAPYTyl0 CTOPGHY (NpH TOM Xe Ha-
npapiaeHdy Bpaliernst BHHTA). DTO HCNOJAL3yeTCs AJ4
H3MEHEeHHsl HanpasJleHHs peBepCHPOBAHHA IocTyna-
TeJbHOrO AGIKEeHHs, HanpuMep NpH ObICTPOM NOJBOJE
H OTBOJE CyNNopTa B peBOJAbBepPHbIX cTaHkax. Ha
ONHOH H TOH XK€ YaCTH XOJOBOrG BHHTA cJesaHbl JABe
Kak Obl nepekpeujuBalouiiecss pe3b6pol — mnpaBas H
aesast. Ha BHHT Hagerb nBe rafiku — oJHa C Npasoif,
a japyras c JeBoll pesb0ofi, HO JBIKeHHe OT BHHTA
KaXkAblii pa3 mepejaeTcs JHIUb 0AROA H3 HuHX. C mno-
MOIUbIO CHeNnHBIX My(QT HJIH ApyrHX YCTHOHCTB B 3a-
LCMJIEHHE C BHHTOM MOXKeT ObITb BBeJeHa Ta HJH APY-
ras rafixa ¥ B 3aBHCHMOCTH OT 3TOro CynmnopTt noJy-
Yyaer ABHXKEHHe B TOM HJIH ADYIOM HanpaBJ/e€HHH.

K BuHTOBHIM nepejgauaM OTHOCATCA W TeJECKOMH-
yeckdie BHHTH. OHH 1pHMeHsIOTCA B  (ppe3epHHIX
CTaHKaxX /5 BEPTHKaJbHOIO MepeiBHKEeHHS KOHCOJIH
co croaom (puc. 52). Bunr / 3TOro MexaHusma Bpa-
maercs B raike 2, HO OHa, KpoMe BHyTPeHHeld pe3bOHl,
HMeeT M HapyxHyio pe3bOy. Byayun rafikofi no oTHo-
LIEHHIO K BHHTY I, OHa sIBJIsIeTCA BHHTOM 1O OTHOILE-
HHIO K BHewHe# raifike 3. CHauasa BuHT [ BbIBepThI-
BaeTCcsl BBCpX MO raike 2, KoTopas B 3T0 BpeMA
ocraercs HenojasHxKHoil. Korja ke BUHT / 10XOAHT IO
KOHIIA CBOEro XOAd, €ro HHXKHSAs rOJ0BKd YNHpaercs
B OypTHK rafikp 2 H INpHBOAUT ee BO BpauleHHE.
B nanbHefimiem rafika 2 npesBpamideTcs B BHHT, KO-
TOpPBIfl BBIBEpTBIBAETCS] H3 HEMOABHXKHON rafiku 3.
MexaHuaM KOMIAKTeH H B TO JKe BpeMsi HMeeT
YABOEHHYIO IJIHHY XOJd.

[MpeBpallerie BpaLlaTeJbHOrO ABHMKEHHS B BO3-

>~ BPATHO-NOCTYNATeNbHOE NPOH3BOAMTCS YacTo MpH NO-
MOI(H KPHBOIUHTHEO-IATYHHBIX MeXaHH3MOB (pHC. 53).
Ouu CcocTosIT 13 KpPHBOIUIMIA, COBepLUAIONiero Bpalia-
TeJbHOE ABHKEHHe, IIaTyHa, NMepefaiollero ABHXKEHHEe
OT KPHBOIUMNA K NOJ3YHY, H NOJA3YHA, COBEPLIAIOIIETO
BO3BpATHO-NOCTYNATeqbHOe HABH:KeHHe. HTo kacaercs
WAaTyHa, TO OH HMeeT CJoXKHOoe Kaualouieecs: JNBHXKe-
HHE, NpPH KOTOPOM OJHH KOHel ero, COeIMHEHHBIH C
102 xpupowunom, Bpauiaercs, Apyroii ke KOHEl, CoexH-



Puc. 52. Teneckonuuecknit Kpusownnno-matyussti Pue. 53.

BHHT MeXaHnu3Mm

HEHHBIA C TOJ3YHOM, ABH:KETCS BO3BpPaTHO-NOCTYIA-
TEJABHO.

KpuBOIWMHNHO-IATYHHBlE MeXaHH3Mbl MO KOHCTPYK-
uud ObLIBAIOT CAMBIMH pAa3JHYHBIMH. OTH MEXaHH3MBI
NPHMEHAIOTCSA, HampHMep, B [NOJ0€XKHBIX CTaHKax, B
KOTOpBIX peMeHHasd, a 3aTeM 3ybyaras mepegaua npi-
BOAMT BO Bpallieliie KPHBOWIHN B BHAE [HCKa C
IKCIeHTPHUHO YCTaHOBJeHHbIM naabuem. C nanbuem
CBfi3aH IIATYH, TNepefaolinl OT Hero JABHIKEHHe
IoJ0SKY H BLISBLIBAIOIIHHA ero mepeMeieHHsi BHH3 H
BBepX. KpuBowun mnpeiactaBaser co0ol CHIOWIHON
KPYTJIbIH IHCK € 3KCHEHTPHYHO PACHOJOMKEeHHBIM NaJb-
HeM, NpHYEM ero MOXKHO MepecTaBasaTp OJiKe HJIH
Jajablie OT OCH BpAllleHNA [HCKA, pPeryJaupys 3THM
BEJIMYMHY XOAa HJHM pasmax pnoabska (paBHBI ABOIi-
HOMY pafnycy kpuBowhna). [IpuMensiercs Takxke pas-
JABHXHOH (TeJecKONHYeCKHH) aTyH, AJHHA KOTOPOro
MOXKeT H3MeHATbCS B COOTBETCTBHH C YCTaHOBJEHHBIM
XOJIOM.
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Boee caoxkuoe kpi-
BOLLHIIO-IIATYHHOR YCT-
poiicTso B 3yboponbex-
IBIX CTaHKax OCyIecTB-

& JsieT  BO3BPaTHO-NOCTY-
narenbHOe JIBUKEHHe
HHCTpPyMeHTa, Hape3aio-
mlero 3ybuarple KoJseca
(puc. 54). lllaTtyun 3xechb
BbI3bIBAeT KauaTesbHOE
ABHXKeHHe NepeJaToyHo-
ro peluara, Ha KOHLE
KOTOpOTO HaxXOAHTCS
3yb6uaThlii cekTop, T. e.
yacTb  3y6yatoro Ko-
seca. OH, Kayascb BBepX
M BHH3, IepeKaThiBasiCh

Prc. 54, Konsommmno. ~—— TIO BepTHKA/ILHOM Kpyr-

e oot sty 207 pofike, _ biampaer
paboune IBHXKeHHS [0JI-
Osika.

K KpHBOWIMMHO-IWIATYHHBIM MexaHH3MaM GJH3KH

KyJHCHple MeXaHu3Mbl. OCHOBHOH HX 4acThiO SIBJISETCS

KyJaHca ¢ NPOpe3pld pa3anyHoH (opMsl (NpsAMOH HJH

Paboyui xo0d Xonocmod xod

Puc. 55. KyaucHblit Mexanaam

KPUBOJHHEHHON), 10 KOTOPOH IBHXKETCSl maJell, CBsi-
104 3auuwii ¢ apyroii uacTbio MexaHH3Ma (puc. 55).



BepTukanbHas KyJluca Kauaert-
cf BIepel W Hasal BOKPYr oCH
(wapHupa), Haxozsulelica B ee
HIXHEM KoHIe. JIBHXeHue el co-
obuiaeTca maJjbleM, HaXOXALIHMCA
Ha 60JIbLIOM KoJiece H BXOIAIIUM B
NPOXOJIbHYIO Npope3b KyJauchl. [1pu
IBHXEHUH N0 OKDYXKHOCTH IHaJeln
cBOOONHO IBHUXKETCHA BAOJIb KYJHCH
BBEpPX M BHH3, B TO XK€ BpeMf ToJ1-
KaeT ee BIepen W Ha3al.

IIpn nBHXKeHWH KyJHCH H CyD-
nopTa BHepel NaJjell IPOXOAMT IO
OKpYXKHOCTH OOJIBIIYIO AYTY H 3a
OoJiblilee BpeMs, a NPH IBHIKEHHH
KYJHCH ¥ CYNIOpTa Ha3ajx OH Ipo-
XOXMT MEHBbLIYIO AYTY H 32 MeHb-
wee spems. CrenoBaresnbHO, TIpH

npsaMoMm paboueM xoxe, MpPOXORA
Hy)XHOe Paccrosuue 3a OGOJMBWEE  yymuca noxdexuoro
BpeMs, OH IBHXETCH C MeHblUeH  crauka
ckopoctbio. IIpu o6parTHOM, XoJ0cC-

TOM XOJe, OPOXOJAA ero 3a MeHbllee BpeMs, OH IBH-
xercsa OblcTpee.

BepxHuii KOHeIl KyJHChl ABHMKETCH IO Iyre OKpyX-
HOCTH, IOJI3YyH XXe W CYNIOPT, NoJydawouide OT Hero
ABMXKEHHE, NOJIKHBI IBHraThCs NPAMOJHHeHHO B Ha-
npasasomux. [TosToMy MeXny HHMH BBOXHTCH HJIH
NOTOJIHMTENbHOE IIapHHPHOE 3BEHO WM Ha KOHIE KY-
JMchl (BepXHeM MJM HHXKHeM) jesaeTcsi KOMIeHCH-
pyoolunas BWJIKa C BXONAUIMM B Hee NaJjbleM, GJaro-
dapsi YeMy IJIMHa KYJNHCHl MOXKET YyBeJIHYHBATbCA H
yMeHbIUAThCA.

KynucHblii MexaHH3M IpHMeHsAeTcs, Halpumep, B
HEKOTOpbIX MONepeyHo-CTPOrajbHEIX cTaHKaX mjs mpe-
BpallleHHs BPAINATe/JbHOrO IBHXKEHHA B BO3BPATHO-
moctynarenbHOe JBHXeHHEe IOJA3yHa H CynmopTa C
pesLoM.

B nonGeXHBIX CraHKax NpHMeHsieTcss He Kayalo-
mascsa, a Bpaumawowascs xkyauca (puc. 56). 3yGua-
TOoe KoJeco I, cuisiuiee Ha HENONBHXHOM Baly C
neutpom O;, Bpamaercs or syGuaToro KoJeca 2. Ha
Konece | HeMONBHXKHO 3akpelJeH Tajiell C KaMHeM 3,

Bpawatomasica  Puc, 56.
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KOTOPbII BXOAMT B IpOpe3b KOJAEHYaTOH Kyjauch 4,
Bpauamoueics BOKPYr HENMOJABHXKHOA OCH C LEHT-
pom Q.. Ilo npopesu Apyroro KoseHa KYyJHUCH nepe-
Memaercss naney 5. Ilpu Bpauienum koJieco I uyepes
najiel, ¥ KaMeHb 3 NPHBOLHT BO BpallleHHe Kyjucy 4
BOKpyr nenrpa O, xoropad, B CBOIO Ouepelb, uepes
najiey 5 m waryH 6 NPHBOJUT B BO3BPATHO-MOCTYyNa-
TeJbHOE NepeMellledHe NMon3yH 7 ¢ poabsikom. Ho rtax
Kak neHrp O, cMeieH N0 OTHOMIEHHIO K weHTpy O, TO
IIpH paBHOMEPHOM BpAallleHHH NaJiblla ¢ KaMHeM 3§ Ky-
JINCA W Najlen, 5 BpalalOTCs HEPAaBHOMEDHO.
HMamenenuss ux ckopoctH B TedeHHe 060poTa
noxo6pansl Tak, uro Aon6sk npu pabouem xome ABH-
HKeTCS MejlJIeHHee, a IpH 06paTHOM, XOJI0CTOM XOJe, —
6nicTpEE. -

@  Mexannamul, peryanpyioniHe cKopocTh

B crankax npumeHsiotrcs KOpoGKH CKOpOCTeil H IO-
Jay — MEXaHH3Mbi, [03BOJSAIOILME epeKaloyarh pas-
JUYHble Maph 3yOUaThX Kosec ¥ 3THM H3MEHsSThb nepe-
JATOYHbIE OTHOLIEHHS MEXAY NPHBOJAOM M LIMHHOeNeM,
CynnopToM Hiad cTosoM craHka. OHH OGbIBAIOT PasHO-
06pa3Hod, MHOTJAa BeCcbMa CJO0XKHOH KOHCTDYKLHH.

ITepexniouenue ckopocreit B 3THX KOpoOKax ocy-
IIECTBJASACTCS MepeMel[aoUHMHUC BAOAb IJHLEBLIX
BaJOB CKOJNb3SIUMH OJOKaMH, KOTOpble COCTOAT H3
ABYyx 3y6YaTblX Kojec H 6Gosee C pasjHYHbIM YHCJIOM
3y6beB U pa3JHUHBIMH jguaMerpamu (pHc. 57, a).

baok moxet cBoOOIHO NepeaBUraThCs BAOJbL Bajaa
¥ BpAllaeTcs BMECTE C HHM, llepejasas aslikeHue. Ha
JpyroM Bajy B HYXHBIX MecCTax 3akpemnyeHo 3ybuda-
THle Kojieca, JHaMeTpel H YHCJaa 3y6peB KOTOPHIX pas-
JUuUHbl, UTO IIO3BOJIET UM BXOAHTb B 3alenjende ¢
TEM HaM APYruM KojecoMm Omoka. Ilpu stom o6pasy-
I0TCSL Nepejauyd C Pa3jHYHBIMH INepeNaTOYHBIMH UHC-
JaMu:

B kopoGkax ckopocrteil apyroro Tuma 3yGuaTbie
106 xoneca semymero u BegoMoro BanoB HAXOAATCHA HA



IMpumepst kKopo6ox  Puc, 57.
cKopocTeil
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TIOCTOSIIHBIX MECTax H BCe BpeMsi 34uelljeHbl MEXIYy
coboit (puc. 57, 0). o

Mexay KonecaMu 21 M 22, 23 H 24pacloOXKeHbl
cuenssle Mmyptelt M, u M,, KecTKO nocakeHHble Ha Be-
nomMoM Bajy. Ecau cmemarts MydThl BOpaBo HJH
BJIeBO, TO 3yObsi, pPacIOJIOKEHHbIe Ha TOPHAX My(TH
H 3y0yaToro Koseca, MOTLyT COEQHMHSITb TO WJH HHOE
3ybuaToe Kojeco ¢ BeJOMbIM BasoM. Uepes 3To Beno-
MOe KOJIeCO NPOHCXOAMT mepenaya JBHIKEHHS, 0CTafb-
Hble Kosieca, He BKJIOUEHHble Ha Baay Mydramu, Bpa-
H1AJ0TCA BXOJIOCTYIO H B mepepaue He ydyacTByloT. Tak
KaK 4eTbipe maphbl 3y04aThix KOJeC HMEIOT pa3JHyHbIe
IHaMeTpbhl H 4Yucaa 3yObeB, TO, BKJAMOYAs TO WIH ADPY-
roe BeIOMOe KOJeCOo, MOXHO INOJY4YHTh UeThbipe pas-
JHYHbIX NEpefaTOYHbIX YHCJa:

4
ll—_—'—-‘—l 5

» b4

zl 22 23 2y

I

Yro6bl nosayduTh elile GoJblliee YHCAO IEpeaaToy-
HbIX OTHOLUEHHH, NPUMEHAIOT §oJiee CJIOXKHbIE KOPOOKH
¢ 6onbliuM yHcaoM BasoB. Ha puc. 57, s mnokasaHa
KopoOKa TOro e THIA, 4YTO W NpeAblayllas, HO K HeH
nobaBiieH 3yGuaThlii nepe6Op ¢ IBYMs napaMu KoJiec

2 s
-5 H—%
%5 %6

Cuennoit MydToit M; nepe6op MOXKHO BKJIHOYATb H
nepekatoyath. [Ipu BbiKAtoUeHHOM nepebope OH 6yneT
BpallaThbCsl BXOJOCTYIO, ABHuKeHHe GyAeT nepeaaBaTh-
csl NpSIMO OT BEAOMOr0 Basa KOPOOKH K IUNHHAEIIO
craHka. B atux cayuasx KopoOka OyReT AaBaTbh NpPEX-
HUe yeTbipe CKopocTH. Ecin Bk/wYHTL mepeGop, NBH-
JKeHHe OT BeIOMOro Bajda K WMHHAeNAr0 OyaeT mepe-
JaBaTbCfl uepe3 Hero, Kak Obl «OKPYXKHBIM IyTeM>».
IlpnyemM 3TO MOXKHO coueTaTb ¢ JIOOBM H3 4YeThlpex
NpexXHUX BKJIOYEeHHH KoJeC BEeJOMOro Baja M MOJy-
YUTH ellle 4YeTbipe NepelaTouHbLIX uHCAa (Bcero HX
Tenepb yXe BOCEMb):

.

. 212528 . 20252¢
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Huoraa npu HapesaHui
pe3bbbl Ha TOKAPHBIX CTAHKAaX
TIOfauy Cynnopra ¢ pesuoM
PeryJupyIOT CMEHHBIMH KoJe-
caMH — rurapoii. [Imrapa
JAaeT  BO3MOXKHOCTb  TOYHO
noAGupaTh pasJuuHbIE Nepe-
JaTOuHble 4yHcsaa, HeoOXOTHU-
Mble NpPH Hape3aHHH BHHTOB
C Pa3JHYHBIM LIaroM.

Ha rtokapHo-BUHTOpe3HbIX
CTaHKaX FHTapa CO CMEHHbIMH
koaecaMu  (puc. 58) Haxo-
auTcst Mexay ocetlo O; (¢ Ko-
JIECOM a) H OChI0 XOAOBOTO
BuHTa O (c xosecoM d).

Mexny HHMH ycTaHaBJAHBaer-

cst mpoMexyroudast  ocb Oz pyrapa cvennbix xodec Prc. 58.

¢ nByMsl KosecaMu b u c¢. Ta-
KHM 00pa3soM BBOJSITCSI JBe
napsl CMEHHBIX 3y64aThiX KO-

a [ o
ec - H 7 I'ntapa uMmeer ¢acoHHBIH pbluar ¢ ABYMs

nasaMu: OAMH pajuaibHblit A, a Apyroi# Kpyrosoilt b.
B nepsom pajuanbHoM nas3e 3akpemJasteTcss  obuias
ocb kosec b u c. Ilpu Hanmajgke OHA ycTaHaBJHBaeTcs
Ha TaKOM paccTOsiHHH OT ocu O,, uTo6bI KOseca ¢ | d,
o6pasyloiie BTOPYIO napy, HaXOJHJIHCh B 3alleMVIeHHH
Apyr ¢ npyrom. las ycraHOBKHM NepBOH Mapbl KoJec
a ¥ b ppluar rurapbl noBopauuBaeTcs BOKpYD ocH O
Ha TAKOH yroJ, 4TOObl OCH 3THX KOJec HaXOIHJHCh
Apyr OT Jpyra Ha pacTOsiHHH, paBHOM CYMMe HX Da-
auycoB. Peryar rurapel 3akpemisiercsl B HyXKHOM 1010~
KEHHM C MOMOIbI0 HEeMmOJBIXKHOTO najnbla B, Bxoxas-
{ero B KpyroBOH nas.

ITpu Hapesanuu pe3bObl Halo ONpee]HTbL nepe-
JaToYHOe OTHOLIEHHe MeKIy BaJoM WNHHAeNS #; H
XONOBBIM BHHTOM ng. OTHolleHHe HMX uHce’T 060pOTOB
JOJIAHO COOTBETCTBOBATH OTHOLUIGHHIO MEXJy Cylle-
CTBYIOLUM I1alOM XOJOBOTO BHHTA fye M lIATOM Hape-
3aeMOT0 BHHTA f; . Bo CKOJIbKO pa3 WnuuAe]b CTaHKa
¥ JeTalb Bpaulaiorcs ObuicTpee (1AM MelJeHHee)
XOJ0BOTO BHHTA, BO CTOJIbKO )K€ pa3 luar Hapesaewmofl

109



110

pesbbul Gyner Menbine (Man Goablne) mara XOROBOrG
BHHTA:
tna M2

tx.e nm
Hanpumep, ecnu mar xomosoro BHHTa 6 mm, a
HYXXKHO Hape3aTh BHHT ¢ maroMm 3 us (BABOE MeHbuie),
3a ofuH 000POT XOAOBOrO BHHTA CYNNOPT T POABHraeT-
csi Boonb Hero Ha 6 mm. Ho uyxHO, uToGbl 32 OmMH
000pOT MINHHAES pe3ell MPOABHHYJCS BROJAb HEro Ha
3 MM, 3HAYHT XOLOBOH BHHT NOJIKEH BpallaThest CO
CKODOCTbIO BABOE MeEHbILIEH, yeM IIMHHIETb.
OtHomenue mara Hape3aeMoro BHHTa K miary
XOJ0BOr0 BHHTA PABHO NlepelaTOYHOMY OTHOUIEHHIO HUX
CKOpOCTell BpalleHus:
e g

tre

. 1
B nanuom cayuae i = — . Ho Bpaulenne or mmuH-

Ielsi K XOLOBOMY BHUHTY INepefaercsi yepe3 HeCKOJbKO
nap 3y6yaTthlx KoJec— TpeH3esb, CMEeHHBe KoJjeca
THTaphl, a HepefKo U KopoOKy mnepenady; ux mepe-
NAaTOUHble OTHOLIEHHUS: irp, i H ix n. 1103TOMy oGllee
nepenaToyHoe OTHOUIEHHE | paBHO NMPOH3BERCHHIO 3THX
nepenaTouHbiX OTHOUIEHHI:

ne

= irpicnlyp.
Lx.e

Ilepenatounoe OTHOMEHHE TPEH3E/S irp MOCTOSTHHO,
H3BeCTHO U o6GbiuHo paBHo 1. IlepemaTounoe oTHoOIe-
HHe KOpPOGKHM mojau H3MeHseTcs B 3aBHCHMOCTH OT
yucjaa 3yObeB CUEeMVIeHHBIX KOJeC, KOTOpOoe MOXKHO

. 25
ONIPEAECTHTD Ik.n. ————5‘6" Illaru xomoBoro H Hapesae-

MOrO BHHTOB TOXE€ H3BECTHBI, MPEANONOKUM lx ¢ =
=6 mm, a t,,=05 mm llepenaTounoe OTHOIIEHHE
CMEHHBIX KOJlec TMTaphl Hajdo onpelenautb. M3 mpuse-
JIEHHOTO DaBeHCTBA

. tn.e
lew = —— . )
txslirpikn
HOILCTHBHM ClIoZa BCE H3BECTHbIE BeJHUYHUHBI, TOTAA
5.-1.36 6

lew ==

6-1-25 5




Tenepb ocraercst TobKO Nofo6paTh U YCTAHOBUTD
B F'HTape CMeHHble 3y0uaThie KoJeca C TaKuM OOIuM
nepelaTouHbiM oTtHoueHneM, lasi 3TOro mMeeTcs Ha-
60p KoJec, Y KOTOpbiX uucia 3yObeB pasjanuaroTcs
Ha 5 (10, 15, 20 u T. 2.). YMHOXKMM YHCJAHTENb H 3HA-
MeHaTenb 1pobH Ha 5:

Ilpu pabore na Merajopexymwux CcTaHkax G60Jb-
1Ioe 3HayeHHe NPHOGPeTaeT BO3MOXKHOCTH IJIaBHOTO,
6eccTyneHYaToro peryJHpOBaHusi CKOpOCTeH, NpH KO-
TOPOM MOXHO MOJYYHTb J06Yyi0 ckopocTtb. KopoGku
CKOpPOCTEH M TNOJAay ¢ IepekjroueHuem 3y64aTtblx KO-
JIeC yacTo He YJOBJETBOPSIIOT 3TOMY Tpe6oBaHHIO —
H3MeHeHHe CKOpOCTeH B HMX HOCHT CTyMNeHYaThll Xa-
pakrep. Hanpumep, B ymnoMsiHyTol KopoGKe MOMXHO

25 35
ObIJIO MONYUHTH INepeJaTouHble OTHOWIEHHS: —=; 3
20
o B Hexkoropelx CTaHKax BCTPEUarTCsl KOPOOKH €

6ObLIHM YHCJAOM IPOMEXYTOYHbBIX Hap 3ybbes, Ol-
HAKO Jaxke MPH HX HAJAM4YHMH J100yI0 CKOpOCTb Tepe-
KJaroueHneM 3y6uarbiX KoseC TMOJMyUYHTb HeJb3sl.
Ins mnasBHOro, GeccTyNEeHYaTOro peryaupoBaHUA
NIPHMEHSIIOT MEXaHH3MBl € TIaJKUMH (PHKUHOHHBIMH
KOJecaMH, NMepejalollHMH ABHXKeHHe CHJIOH TpEeHHs.
B coBpemeHHBIX CTaHKAaX HHOrJa NPHMEHSIOTCS] QpPHK-
[HOHHEE BapHaTOpel C pa3ABHXKHBIMH KOHYCaMH
(puc. 59,a). Ha Beaywem u Ha BeJOMOM Bajax Bpa-
HIAIOTCS TI0 JBa KOHYCA, HampaBJICHHBIX IPYT K Apyry
TOPIOBHIMH TOBEPXHOCTSIMH  MeHbLIEro JgHaMeTpa.
Bpamenne or ogHOM nmapbl KOHYCOB K ApYroil mepena-
eTCsl peMHeM TpamelnueBHIHONO CeyeHHs, KOTOPbIA
6snarogapst CBOMM CKOLIEHHbIM KPasiM BXOJIHT MeEXAY
KOHyCaMH H COINpPHKAcCaercss ¢ HX KOHHYECKHMH TIO-
BepxHOCTsIMU. KoHYyCHI na BeaynieM H BeJOMOM BaJax
MOTYT TepeABHraThCs O HUM H COMMKATLCH HJAH YAa-
AsThCst Apyr ot Apyra. Ilpu sTom pemedb NpHOGJIHKaA-
eTCsl K OCH OJHHX KOHYCOB, rje AHAaMerTphl HX MeHb-
mle, U yAajsercs OT OCH APYFHX, AMAMeTP KOTOPHIX
Goabliie (MAH HA060OPOT), a OT ITOTO H3MEHSETCH fle-
penaTounoe oTiomenne. Konven coeanuenn 60KOBHI-
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Puc. 59. BeccrynengaTble BapHaTOphl CKOPOCTENt
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Mu wraHraMu I, kotopsle 1OBOPayHBAIOTCS BOKPYT
ocefi O. baaronaps 3ToMy npu COMHKEHHH BeAYLIHX
KOHYCOB BeJOMble, Hao60pOT, YAAJAOTCA OAMH OT
ApYyroro, mpH B3aHMHOM YAaJeHHH BeAYIIHX KoJec
BeJOMbie COMHKAIOTCH, YTO M BJHSIET HA Nepenartoy-
HOe OTHOLIEHHE.

CyIiiecTBYIOT NJIOCKHe, HJAHM J000BbE, (ppPHKIHOH-
Hble Bapuaropbl (puc. 59,6). B HanGoJjee mnpocToM
M3 HUX BeAYHIHMH POJHK KATHTCS 1O TOPUOBOH MOBepX-
HOCTH OGOJBLIOrO AMCKAa M IepefaeT eMy BpalleHHe.
JIBuxenne mepefaercs oT BeAylllero poJHKa K Befo-
MoMy AHuCKY. IIpu peryampoBaHuM CKOPOCTH POJHK me-
pelBUraloT BAOJb AHCKA — OJHKe K ero HeHTpy HJIHx
6amke k mnepudepun. IlepemartoyHoe OTHOLIEHHe B
TaKHUX BapHaTOpax



Tak kax poank Moxil0 nepeaBuratb B Jawboe mo-
JIOXKEeHHe, TO 3JeCb coBepliaercss OeccTyneHuaToe
IJIaBHOE peryjiHpoBaHHe CKOPOCTH BpallleHusl IHCKa.
JIBHKeHne MOIKHO NepelaBaTh H B 06paTHOM Hamnpas-
JIeHHH — OT AHCKa K DOJIHKY.

B Gosee cnoxHoM miockoM BapHaTope (puc. 59, 8)
uMeeTcss ABa OOJbLIMX [HCKA; OepelBHXKHOH DOJUK
Bpamlaercs MexAy HHMH. OmuH IHCK sIBAsieTCs Belly-
IUAM, a ApYyroft — BeAoMbIM. Po/HK CAYXHT JHIIb
IIPOMEXXYTOYHBIM 3BeHOM, TNepefalollluM BpalleHHe.
[Ipn perynupoBaHH# CKOPOCTH PpOJIHK MepeMelaloT
BAOJb OGOMX AHCKOB, NpHueM, Npubaukasicb K LEHT-
Py ONHOTO M3 HHX, OH B TO 2Ke caMoe BPeMsl ymaJjs-
eTcd ot LeHTpa Apyroro. IlosTomy nameHeHHe nepepa-
TOYHOrO OTHOLIEHMS H TJIaBHOEe peryJHpoBaHHe CKO-
poctell npousBomHTcs GbicTpee W B OoJiee IIHPOKUX
npejenax, 4yeM B BapHaTope C OJHHM JHUCKOM.

Ilpu nepemaue NBHXKEHHST MeXaHH3MaMHM CTAaHKOB
BaXKHa He TOJbKO CKOPOCTb, HO H HanpabJeHue Bpa-
meHus. B nepemauvax ¢ rHOKMMH 3BeHbAMH (peMeH-
HbIX, LEIHBbIX) BeAOMHE LIKHB MJH 3Be3J0uYka Bpa-
malmTcsl B TOM JKe HalpaB/ieHHH, 4TO U BeAyllHe.
B 3y6uathix ke MexaHH3Max, B KaxXI0# mape cuemn-
JeHHBIX KOJlec BeJOMOe KOJiecO BpalljaeTcsi B CTOPO-
Hy, NpPOTHBOIIOJNIOXKHYIO Bexyuwiemy. B cnoxHbiXx 3y6-
yaThlX Tepefayax KaxJaas clelylolias napa KoJjec
H3MEeHsIeT HanpaBJleHue BpauleHHss Ha obpaTHoe.

B mnepenaToyHbIX MeXxaHH3Max HMeIOTCSl HHoOrja
MpOMeXyTouHble (mapas3uTHble) KoJeca, BXOMsIIHe B
3alelyieHye He C OJIIHM, a C AByMSl COCEAHHMH KoJe-
camu. Ha mepenatouHoe oTHOIIEHHe Takoe KOJeco
(uucno ero 3y6beB) He BaHseT. B dopmyne nepena-
TOYHOro OTHOLUEHHS KOJHYeCTBO 3yObeB MapasHTHOrO
KoJleca Zp OKasblBaeTCsi Kak B 3HaMeHartese, TaK H
B yHcAHTese, H II03TOMY COKpaIlaercs:

22 _Z
2923 23

Ho napasutible Kosneca H3MeHSIOT HallpaBJieHHe
BpamieHusi, IJsl 4ero OHH HePeNKO U NPHUMEHSIOTCH.
Canyar OHH H 1Jsl COelMHEHHsl NajeKo paclloJoXKeH-
IBIX APYT OT ApYTa KoJec.
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Puc. 60. Pesepcupyrouue ycrpofictBa — Tpen3senb

Bo MHOrHX cTaHKax NPHMEHSIOTCS CHeLHaJibHbIe
MeXaHU3MBl /ISl peBepCHPOBAHHSA, T. €. H3MEHeHHs Ha-
npaBJieHHsi JBUKeHHS. Tak, B TOKapHHX CTaHKax Ha-
O TnepeKkJioyaTtb NpAMyl0 M obpaTHyl nopady cym-
NopTa, a AJf 3TOr0 U3MeHSATh HampaBJieHHe BpalleHHsS
XOZOBOro Baja uiau BuHTA. C 3TOH LeAbI0 NpHMEHS-
ercs TpeHuseab (puc. 60,a), ocHOBaHHBIE Ha Jeh-
CTBHM NApPa3UTHHIX KoJeC. MexXAy BeLyUIHM KOJeCOM
2] U BeIOMBIM Z4 BBOJIMUTCS OJHO HJH OBa (22 M 23)
NPOMEKYTOUHBIX Koseca. OHH yCTaHOBJEHBl HA MOBO-
POTHOH KadamwLleHACsi paMe, NMO3BOJNSAIOLIEH H3MEHATDb
3auenjieHde U nepelaBaTb JBHKeHHe Yepe3 OIHO HJIH
yepe3 o6a 3TH Koseca. B mepBoM noJoxeHHH BeloO-
MOe KOJIecO 24 BpalllaeTcsi B TOM e HampaBJeHHH,
4YTO H BeJyllee 2;, BO BTOPOM — B INpPOTHBONOJOXK-
HYIO CTODOHY.

ITpumenslorcsi W Jpyrde peBepcHpYIOlLlHe MeXa-
Huambl. Ha puc. 60,6 nBuxeHHe OT Bedyllero Ba-
na B; k Benomomy B, mepenaercsi uiu uepe3 nBa 3y0-
YaThIX KOJieca 2) U 2y, WM uepe3 TpU KoJdeca 23, 2,
25, U3 KOTOPBIX 24 Mapa3HTHOE H H3MeHseT HampasJe-
HHe BpaileHus. B nepBoM cayuae Benomblli Baa Oy-
IeT BpPallaThCsi B CTOPOHY, NPOTHBOMOJOXHYIO BeAy-
lieMy, a BO BTOPOM B Ty ke cTopoHy. Koneca z; u 25
Ha BeZOMOM BaJjy BpaullalTcs cBOOOAHO, HO C NO-
MOLIbIO CLeNHOH MYydThi M ONHO U3 HHUX MOXKeT OBITbh
CBSI3aHO C BaJIOM H BpalleHHe OyJaeT nepeaaBaTbCs
eMy uYepe3 TO WJHI APYroe KOJeco, B NPOTHBOMOJOXK-

114 yuuix manpasaennsx. '
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MauabTHitckuii Mexannam - Puc. 61.

B HekoTophiX cayyasX B cTaHKax ObiBaeT HEOO-
XOAHMMO He HEnpepLIBHOE BpAUleHHE, a3 NEePHOLHYECKOE
¢ ocranoskaMu. Hampumep, nmepuoauuecku mnoopau-
BaeTcsl TOJOBKa pPeBOJbBEpHOro cranka. [ias 3Tod
Head MPpHMEHSIIOTCS MalbTHHCKHE MexaHH3Mbl. Ha ux
BEJIOMOM JIHCKEe C/EJaHO HECKOJbKO IJIHHHBIX pajiH-
albHbIX mnpopeseil. Ecan Ha naucke yerhipe mpopesy,
TO OH HOXOX Ha MAaJbTHICKHH KpecT, OTKyja ¥ NOl-
JI0O Ha3BaHue MexaHH3Ma. Bepymlas yacTp MexaHH3Ma
npejacTaBasgeT coboil JHCK C BLICTYNAlOIMM B OAHY
CTOPOHY BOAHJIOM, Ha KOHIE KOTOPOro HepHeHIHKY-
JSIPHO TUIOCKOCTH IHCKa YCTaHoBJdeH maJel. Ilpu 3a-
LeMJICHHH 3TOT MaJjell BXOAMT B HPOPE3b BEAOMOro
JAMCKa, K KOTOPOMY OH TOXe HepPneHIUKYIaped
(puc. 61).

Benymuii AMCK ¢ BOAHJIOM BPamlaeTcst HEMpepLIBHO
H paBHOMepHo, a BexnoMBIH HemoxBHXKeH. Ho Kkak
TOJIbKO mfaJel MOAXOAHT K HPOPE3H BEAOMOro JAHCKa
(I), on BXOAMT B 3Ty mnpope3b H HpH JAajbHelilieM
BpailleHWH JIHCKa 3aCTaBJ/sieT BpallaTbcsl M BEAOMbIH
anck. Ilpu sToM BpamieHni najier cHayaja JBHXKETCH
A0 mpope3n OT mnepudepHH K LEHTPY, HOXOLHT 10
KOHIla MPOpe3H, a 3aTeM JABHXKETcs o0paTHO, BCe Bpe-
Msi yBJekas 3a coboii Bexomuiil guck (2). Korna xe
najen AHCKa BLIXOJMT W3 NPOPE3H M yAajasercs oT
Hee (3) — BEIOMBLII JAHWCK mepecTaeT BpamaThes,
OCTaHaB/IMBAETCA M OCTAETCH HeMOABHKHBLIM (BBICTaH-
BaeT) B TEYEHHe BCETO BPEMEHH, MOKa maJjel IHCKa
He cJeJaeT OCTaJbHYIO yacTb obopora H CHOBa He
nogofiaer K cJaeaywoueii mnpope3n. Torda BelOMblfl
AHCK ONATh MOBEPHETCS' HA yacTh cBoero oGopora u 115



¢HOBa OCTAaHOBMTCH. B pesyabrare BEAOMBIH IHCK
COBEepIUAET MepPHOIYCCKHE MOBOPOThHI C OCTAHOBKAaMH!:
MEeXaHH3M npeBpallaeT HEempepbIBHOE BpalleHie Bexy-
uero AMCKa B MPEPBIBICTOE BpalleHHe BeLOMOro.

Uncno npopeseit y BEAOMOro AMCKa MOXKeT OHITb
Pa3IMYHBIM, a OTCIOZA pa3/H4HbIM OygeT H YHCJO MO-
BOPOTOB C OCTAaHOBKaMH 3a OJHMH NOJHBIH 000pOT.
Hanpumep, peBosbBepHasi roJoBKa cOBeplIaeT LIECTb
[MOBOPOTOB — H 37€Ch HYKHO KOJ€CO ¢ LIECThIO Mpo-
pe3siMH.



A PABAUYECKHUE

U MTHEBMATHYECKHUE
YCTPOHCTBA

B CTAHKAX

B coBperennblx craHkax OoJablloe
NpHMeHeHHe  HaXOAST  pasJiHyHbie
THApaBJ/IMYeCKHe YCTPOHCTBA, B KOTO-
pPBIX JBHKeHHe H CHJBI INepexaloTcs
peiicTBueM KHAKOCTH (OOLIYHO Mac-
JOM), CXKaTOH HacocoM [0 BLICOKHX
AaBieHHH. DTH ycTPoOMiCTBA OTJIHYAIOT-
CA psAOM ULEHHBIX CBOHCTB: NIaBHO-
CTBIO X0Ja, BO3MOXKHOCTBIO Tepeja-
Bathb OGoJblunue CHJBIL, OeccryneHYaTo
H B LIHPOKHX JAHAmna3oHaX peryaupo-
BaTh CKOPOCTH. I'mapaBJHyeckHe ycrT-
policTBa OCOGEHHO BaKHyl0 pOJb HI-
paloT B aBTOMATH3alHH CTAHKOB H B
yrnpaBJeHHH HMH, NpHYeM Bce 3TO
OCYLIeCTB/SIeTCS CPaBHHTEJNLHO MpO-
CTBIMH CPeACTBaMH.

[TpenmymiectBa 3TH CBA3aHB C
BaXKHbIMH (H3HUECKHMH CBOHCTBaMH
kujgkoctel. OHH TNpuUHHMaIOT Ja06YIO
CJI0XKHYIO (DOPMY TeX COCyAOB, IOJO-
ctefi W TpyboNnpoBOAOB, B KOTOPLIX
HaxoJsiTCi M AOJXKHBL paGoraTh.

Ouenb BaXXKHbIM CBOHCTBOM XKHJ-
KocTell sIBJAETCSl X CNOCOGHOCTH Iie-
penaBarth jgasieHue. Ilo 3akony Ilac-
Ka/lsi XKHAKOCTH INepefaloT JaBJeHUe
BO BCE CTODOHBI H pPaBHOMEpHO, T. €.
C OIMHAKOBOH CHJOH Ha KaxXJblii
KBaJipaTHbIl caHTuMerp. OHM nepe-
JaloT ero ¥ BROJb JJHHHBIX, H30THY-
THX H pa3BeTBJeHHBX TpyO 106011
cjaoxHoi Qopmel. Korga na omnHoMm
KOHLE TPyOONmpoBOJAa HAcOC MPOU3BO-

JKuakocTHbie
Hacochl

I'nppasauyeckue
JABHIaTeJU

YnpasJaeHue
THAPABJIUYECKUMHU
cucTeMaMu

Ipubopsnl,
peryaupytomue
CKOPOCTh

TpuGopnl,
peryaupyouue
JaBJjeHue

MueBmaTtuueckue
ycTpoiicTBa
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AMT QaBjteHHe Ha XKHAKOCTb, TO Ha JAPYyroM KoHue
XKHAKOCTb OKa3BIBAaeT TakKoe XKe JaBjeHHe Ha KamAbli
KBajpaTHelii CaHTHMETD MOPLIHSI paGouero UUJIHHAPaA,
NPHUBOASALLEr0 B JBUXKeHUE HCHOJHHUTENbHBIA Oprax
cTaHKa (cToJ, CynmopT u np.).

Ilpu stoM BaXHO pas3/inuaTh: nepegaBaeMoe AaB-
JieHHe, cuay u padoTy, KOTODYIO OHH NMPOH3BOAUT B
uuaungpe. Pabora paBHa cuite, yMHOXKEHHON Ha Npoi-
AeHHbifi nytb. Ilo3ToMy HeoGXONMMO Y4MTHIBATH KakK
nepenauy napjieHus Ha NOpUIeHb B KaXXIOM ero oOt-
AeJbHOM MNOJOXeHHH, TaKk H paboTy 3TOro RABJIEHHS
ABUXYIIeficd XHAKOCTH Ha MPOTSIKEHHU BCero xoaa
NOpLUHS.

B ruppaBanyeckux cucreMax NpHMeEHSIETCS pa3Hoe
HdaBJIeHHe XHAKOCTH (Maciaa). JTo HMeeT OoJbLioe
3HaueHHe 1npH BBEOOpPe pa3MepoB THIPaBJIHYECKOH
annaparypHl. I/ICXOJIPXTb caefllyer U3 mpaBuaa, uto 00-
as cuaa, AedCTByIlas H3 NOplieHb paboduero uM-
JAWHAPA WJIM HAa CTEHKH COCyNd, PaBHA [JaBJEHHIO,
YMHOXEHHOMY Ha TJomaznb. [103TOMy NpPH MeHbBLIUX
JNaBJEHHAX XUAKOCTH IVIOILAAb MOPIUHEH M pa3Mephi
UHJIMHAPOB M annapatypbl NPHMeHsIOTCsi OOJbIIHMH,
a NpH BHICOKHX JaBJEHHSIX — MEeHbIIHMH.

B kauecrse paboueli XUAKOCTH NMPUMeEHsIETCS OYH-
IeHHOe MHHepaJbHOe Maciao. K Macay npenbsBas-
I0TCSI caeaylomiHe TpeGoBaHusa: B paboTe COXpaHATH
NOCTOSTHHBIE CBOHCTBA, He COXepXarb M He BHACAATDH
BO31yX, 006JanaTb @HTHKODPO3HOHHBIMH CBOHCTBaMH.
Heo6xoqumo, 4To6H Macao OblJI0 JOCTATOYHO BSASKHM
H npeBHwano B 2,8—4,5 pasza BS3KOCTb BOABI INPH
teMneparype 50°C. Ero BfI3KOCTb He N0JXKHA 3aBH-
CeTb OT TeMMeparypbl; 3acThIBaTb OHO AOJKHO TOJb-
KO mpHu TeMmneparype Huxe MuHyc 15°C. Jlng mpen-
OTBpallleHHsT BO3MOXHOIO IoOXapa Ba)xHO, UYTOOH
MacJ0 He BOCINIAMEHSJIOCh NpDH TeMIepaType HHXe
170—180° C.

FuppaBayueckass cUcTeMa HMeeT HCTOYHHK 3Hep-
TH — HAacoc, CO3MAIOLIMI AaBJCHHe Ha XXHUAKOCTb H
npuBOAAlLUil ee B jaBHXKeHue. ['mapaBiHyeckne Haco-
CHl OHWBAIOT MOPLIHEBBIMU HJIM JonacTHeIMH. B cospe-
MeHHbIX CT@HKaxX Yalle Bcero NPHMEHSIOTCS JONnacT-
Hble HacoChl pas3iHuHBIX cHcrem. Hacoc noayuaer
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Ha npyrom koHue ruapaB/iiyeckoil CHCTeMbl Haxo-
auTcsl pabounit LHIAMHAD Ml FHApaBIH4eCKHH ABHra-
TeJb, NPUBOAANIMIT B JBHIKEHHE HCHOJHUTENbHHIHA Op-
raH cTaHka — CTOJ C [eTaJjblo, CYNROPT, TOJIOBKY C
HHCTpyMeHTOM U Ap. ['mapaBiuueckHe JBHrarTes]d ya-
Hie NPHMEeHSIOTCS 175 NOJY4eHHs] BO3BpaTHO-NMOCTyna-
TeJbHOro ABHXKeHuA. Has 3Toro ciayxar pasiHyHoOro
pora paboune uuauHApH. CTaHOK MOXET HMeTb He-
CKOJBKO [HApAaBJIHUYeCKHX JBHraresell, NPUBOASILHUX
B IBHIKEHHE ero pasjHyHble HCIOJIHHTeJbHBIE OpPraHHl.

BaxHeiilelt 4acTbl0 THIPaBJIHUYECKOH CHCTeMBI fIB-
Jsiercss TpyOonpoBo/, mo KOTOPOMy OT Hacoca K rHi-
pONpHBOLY IOCTYHmaeT KHIAKOCTb. Merannnueckue
TpyOLl NPOKJIAALIBAIOTCSA MO CTAHHHE H MO APYrHM dYa-
CTSIM CTaHKa H MNOABOAATCA B HYyXXHble MecTa K HC-
MOJIHHTEJbHEIM OpraHaM.

Boabliloe 3HaueHHe B THADABJIHYECKHX CHCTEMax
HMelOT OpFaHbl YNpPaBJEHHSA: 30JOTHHKH, KJanaHb H
npyrue ycrpoiictBa. OZHM KJamaHbl JIHUIb OTKDHI-
BAlOT WJIH 3aKPBIBAIOT (NYCK H YCTAaHOB) NpoOXold AJsA
JKHIKOCTH, 1pYyFlie (JpoccelbHble) YBeJHYHMBAIOT HJIH
YMEHbIIAIOT NOCTYIJIEHHE XKUAKOCTH W 3THM peryJupy-
IOT CKOPOCTb MexXaHH3Ma. 3OJIOTHHKH paclpeiensior
HOTOKH XHJIKOCTH — HaNpaBJfAOT HX 1o Tpy6aM K TeM
WIM ApYrHM opraHaMm craHka. [IpumeHsl0Tca TakXe
HpeloXpaHHUTeJbHbIe, pelyKIHOHHBle  (MOHHXKAKLiHe
naBjeHune) obparHble, NepeHBHBIE H JPYFrHe KJanaHol,
Opranel ynpaBJieHHs PacnoJaraloTcs B COOTBETCTBYIO-
IIMX MecTax THIpaBJIHYecKoil cHcTeMbl. B coBpeMeH-
HBIX CTaHKax HX JeiicTtBUe Bce 6osiee aBTOMAaTHU3HPY-
ercsi, IpUYeM OHH CBsI3aHBl MexAy coboit H o6pa3yoT
eMHYI0 H CJOXKHYI0 CHCTeMy YIpaBJIeHHs.

PaccMoTpuM mpocTefillylo, THIOBYI CcXeMy THA-
paBJIMYECKOll CHCTEMBI, KOTOpasi MOXeT OHTb IpHMe-
HeHa, HanpuMep, B LUIH(OBaJbHOM CTaHKe IJs BO3-
BpPAaTHO-NOCTYNATeJNbHOr0 IBHXKEHHS ero cToja HJd B
[ONepeyHo-CTPOraJIbHOM CTAHKE [1J1 JBHXKEHHfA Cyn-
nopra (puc. 62).

Hacoc 9 BcachiBaer macsio u3 6aka 8 u Harueraer
ero mo HamopHOMy TpyGomposoay /0. Macjo, npoias
yepe3 HECKOJbKO KPaHOB, HOXOAHT [0 pacupelenu-
TeJbHOTO 30JI0THHKA O, KOTOpHIl HampabJseT ero o
npaBoMy 4 uad seBomy [2 pacnpelequTebHEIM
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Puc. 62. 'mapasnuueckasi cucteMa WaH(OBAALHOTO CTaHKA

Tpy6onpoBogam. ITo HUM XHAKOCTH mOCTynaer B pabo-
YUl UWJIHHAP 2, C NpPaBOH HJIM C JIEBOH CTOPOHH OT
nopuiHst 3. Ilox maBieHueM Macsa mopuieHb ABHXKeT-
cs B TO B OJHY, TO B JPYIyi0 CTOPOHY, H ero wrox I
[PUBOAHT B [BHXEHHe CBSA3aHHBIH C HHM CTOJ HJH
cynnopt. B To BpeMsi Kak nopuLIeHb JBHKETCS|, HaNpH-
Mep, BJEeBO, OH BLITAJKHBAET U3 JEeBOH YaCTH LWJIHHA-
pa orpa6oraBuiee MacJo ¥ OHO Ho TpybGe 12, yepes 30-
JOTHHK I 1O OTBOAHOH TpyOe 7 mocrymaer o6GpaTHO
B 6ak. Tak 3akaHyuBaeTcs OBHM)KEHHe MOTOKa MacJa
0 TH/IpPaBJHYeCKOH CHCTEME.

Ecan B cHcTeMe okaxeTcsl M3JHLIEK MacJa, TO OHO
uyepe3 npefoXpaHUTe ] bHbIH KjaanmaH [/ 6yner orBene-
HO o6patHo B 6ak. [lanbiie HAXOAUTCS CTONOPHBIH
KPaH, KOTOpHH MOXeT NpeKpaTHTb AOCTYN MacJa BO
BCIO OCTAJIBHYI0 4acTb CHcTeMul. JlpocceJbHBIM KJa-
aHOM 6 MOXXHO YBEJIHUMTb HJH YMEHbIIHTb KoJuye-
CTBO MOJaBaeMOro MacJja.

JKunxocrunie Hacocnl

Onmnoit U3 BaXHEHUIIHX YacTed THADPABJIUYECKHX CH-
CTeM SBJSIOTCS JKUJAKOCTHBmle Hacocw, CoBpeMeHHas

]20 NpOMLIJIEHHOCTE B OCHOBHOM OTKasajacb OT MOpII-



HapaBaHuecKHil Hacockl: Pue.

a — WeCTepeHHbili; 6 — JONAacTHON; 6 — NOPLIHEBOH pPOTALUONHbII

HEBbIX HaCOCOB BO3BPaTHO-NMOCTYMAaTebHOrO AeHCTBHS
H HCIOJb3YyeT HAacoChl BPAIlaTeJbHOIO HJIH DOTALHOH-
Horo JeHcTBusi. OHH Gojee NPOU3BOAUTENbHB H CO3-
JAl0T HeNpepbIBHbI MOTOK XKHIKOCTH.

HauGonee npocthl 1lecTepeHHble Hacochl, MNpel-
cTaBJsiiolllne coboii Ba cleNJeHHbBX 3y0uaThiXx KoJe-
ca, BpallalOLHXCd B 3aKpLITOM Kopnyce (pHc. 63, a).
Y HacocoB HMeeTcS MOJOCTh BCAChIBAHHSI ¢ HHU3KHM
IaBJeHHEM, B KOTOPYIO XKHIKOCTb 3acachblBaeTcd H3
pe3epByapa, H NOJOCTb HarHeTaHHs C BLICOKHM JaB-
JieHHeM, U3 KOTOpOfl KHJKOCTb NOCTynaeT B THApaB-
auyeckylo cucremy. M3 mosoctH BcachbiBaHuSL XKHI-
KOCTb 3axBaThiBaeTcsi 3yObSMH H BHITa/JKHBaeTcs B
MOJOCTb HarHeTaHus. Baxwo, utoObi Mexay 3y6ua-
THIMH KOJIeCAMH H CTeHKaMH KOpIyca OblJH BO3MOXHO
MeHbIHe 3a30pbl H uTOObl uyepe3 HHX He MpOCcayHBa-
J1aCh XKHIKOCTb.

63.
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Bonee caoxkuble nonmactuble nacoce (piic. 63,0)
COCTOAT M3 HENOABHXKHOH 4yacTH — CTaTtopa, B I10J0-
CTH KoToporo Bpamaercs 6Gapa6au-potop. Iloaocts
CTaropa uyacTo MMeer e KPyrayio, a 3JJHNTHYECKYIO
¢opmy. ITosroMy Mexay KpyrablM pPOTOPOM H CTeH-
KaMH INOJOCTH CTaropa ¢ J[BYX [1POTHBOMNOJIOXKHBLIX
CTOpOH ocraoTcs npomexytkd [I. B porope c He-
CKOJIbKMX CTOPOH Npope3aHbl Hak/JOHHBIE Nasbl, B KO-
TOpble BXOJAAT IJIOCKHe JomacTu JI, mpuyeM Jjionactu
3TH MOryT cBOOGOJHO NepeMelaTbCsl B nasax. Bo Bpe-
Ms BpallleHHsl poTopa, B T€X MeCTax, rie CTeHKa Io-
JIOCTH OT Hero OTXOJMT, JIONAacTH BHITA/JIKHBAIOTCA H3
Nnasos AeHCTBMEM HEHTPOOEKHOM CHJbl H NPHKHMAIOT-
cd K CTeHKe moJjoctu. Korpa xe 3ta cTeHKa CHOBa
npubanxaercss K poTopy, OHa BTaJKHBaeT JONacTH
06paTHO B NasHl.

B npomexyTKH MeX1y pOTOPOM H CTeHKaMH MO-
JIOCTH BBIXOAAT KOHUL TpyGonpoBoos (okHa). Ha
craTope HMeeTcss [Ba OKHa BcachiBaHusi B M jBa
oxHa HarHerawus H. Korga Jjonactu poropa mnpoxo-
JAT N0 pacCIIHpSIOUIeHcs YacTH NPOMeXyTKa, 3a HUMH
obpasyercsi NMOHMMeHHOe paBieHue. Ilosromy XKuj-
KOCTb BcacChmiBaeTcs u3 6aka H yBJeKaeTcs BCJIes 3a
gonactaMu. Korga jonacta npoxodst uyepe3 HaubGoJee
HIHPOKOE MECTO NPOMeXYyTKa M AaJjblle [epexOisT B
€ro CYXMBAIOLLYIOCsl 4acTh, MPOHCXOAHT 00parHoe —
06beM 31ech yMeHbllaercs, JaBJeHHe YBeJHYHBaeTcs
H XKHAKOCTb BHITAJKHBAeTCSI uYepe3 OKHAa HarHerarwo-
ux Tpy6onpoBooB.

Tax npoHcxoauT ABa pasa 3a NOJHHI 000pOT POTO-
pa, M03TOMY 3TH HacOCHl Ha3blBAKIOTCA HACOCAMH JBOIl-
HOTrO JeHCTBUSA. -

IIpuMeHsifOTCA TakKe NOPLIHEBHE POTALUOHHBIC
Hacochl (puc. 63, 8). OHH cOCTOAT M3 CTATOpa, BHYTPH
KOTOpPOro BpauiaeTcs porop. B porope ¢ HeCKOJNbKHX
CTOpPOH NpOpe3aHbl CKBO3HBIE KaHaJlbl, NOXOAALHE A0
IeHTpaJbHOi nojioctH (kKak Obl He6oJbINHe IHJAHHA-
pbt I[), no koropeim aBHXKYTCs mopmuu 1. Tlpu Bpa-
LIeHHH POTOpa BHEIUHHE HX KOHULI IBHKYTCA MO Ha-
NpaBJsONIM BHYTPEHHell INOBEPXHOCTH IOJIOCTH CTa-
TOpa.

Sra noJocTh HMeeT 3[eChb KPyriyio ¢opMy, po-
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CABHHYT@ B CTODOHY OT OCH NOJIOCTH CTaTopa Ha Be-
JuynHy e. OT 3TOro npoMeXyTOK MeX1y pOTOpOM H
CTE€HKaMH TOJIOCTH B O/JHOIl TOJOBHHE paclIHpsercH,
a B apyrofi cyxusaercs. Korna creska nosoctu yna-
JsieTCs OT poTopa, NOPIIHI B €ro HHAHHIAPAX ABHUKYT-
cA B HanpasJeHHH OT UeHTpa K nepudepHH poropa.
Tam »xe, roe creHKa noJocTH npHOAHMKaeTcAd K poOTO-
py, MOPIIHH [JBHXKYTCH oO6paTho oOT nepHdepuu K
ILeHTDY.

B cepenune poropa HaXOAHUTCH LeHTpaJbHasg IO-
JOCTb HAcoCa, B KOTOPYIO BHXOAAT TPyOOTPOBOMBI:
B, BcacwiBaomuit u3 6aka, u H, HarHeTalOlH# B CH-
cremy. BcacwhiBaloomas 4 Harderawolias noJIOCTH Ha-
[JIyXo pa3jielleHbl neperopoiKof.

Korpa kaxXablii UMAMHAD NPOXOIMT MHMO BCachl-
Baollell nosioctH B, nopuieHp B HeM [JBHXKETCS OT
uenrpa K neputdepun poropa. Ilosromy B nuaungpe
Cco3aercd MNOHHXKEeHHOEe [aBJjeHHe M OH BcacbhlBaeT
MacJgo u3 tpy6onposona. Korpa xe uMaHHApPH Npoxo-
IAT MHMO HarHeTaloilleli NOJOBHHB H LeHTpasJbHOH
NOJIOCTH, MOPIUHH ABHXKYTCA OT nepudepHu K LEHTpPY
H KHIKOCTb HarlieTaeTcsi UM B CHCTEMYy CTaHKa,

Hast M3MeHeHHsT CKOPOCTH JABHKEHHS HCHOJHH-
TEJbHbIX OpPraHOB CTaHKOB HeOO6XOAMMO HMeTb BO3-
MOXKHOCTb HM3MeHATb (peryJHpoBaTb) INPOH3BOLH-
TEeJbHOCTb HACOCOB — KOJIHUEeCTBO MacJa, HarHerae-
MOTO HMH B KaXIYI0 MHHYTY. DTO JOCTHTaeTCs H3Me-
HeHHeM 3KcueHTpucnrera e. YeM 6Gojblie 3KCUEHTPH-
CHUTET pOTOpa, ueM luiipe NPOMEXYTOK MeX1y HHMHU H
HENOABHXXHONH CTEHKOIl NOJOCTH, T€M NOPIIHH HMEIOT
6oJblINi XO4 M HAacoc HarHeraer 60Jblie Macaa,

Has peryanupoBaHusi Hacoca €ro CTaTop nepensli-
raercs no HanpasJsIOIMM OTHOCHTeJbHO pPOTOpa, OT-
Yero 3KCUEHTPHUCHTET NOCJAEAHCIO CTAaHOBUTCHA 60Jb-
IIHM HAM MeHbIUHM. [1pOH3BOAHTENBHOCTH pEryaupy-
€TCsl OUeHb NJIABHO.

FuapasauyecKue ABHraTedH

FuapasinyeckHe JABUTaTeNH NPUMEHSIOTCA KaK IpH-
BOJIbI BPallaTeJbHOTO ABHKEHHS, HaNpHMep, UINHHJe-
JeH TOKapHbX, pe3bOOIIHGOBaJbHBIX U  APYTHX
CTaHKOB.
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ITo cBoeMy ycTpoiicTBY OHHM OyYeHb GJHM3KH K pPOTa-
UHOHHBLIM HacocaM, HO Ha3HaueHie 1 JefCTBHE HX
npyroe. Ecan B Hacoce Bpailaercs porop (3JeKTpo-
IBUraTteaeM) u 6Jarofaps 3TOMY OH HarHeTaeT KH[-
KOCTb, TO B THAPABJHYECKOM JABHraTese, HaobOpOT,
HaJl0 B HEro HarHeTaTrb MHUJIKOCThL (HAacocoM) H OT
3TOro ero potop Bpailaercd. Hacoc u nBuratenab sB-
JaA10TC 00paTHMBIMH MaIIHHAMHU.

Paccmorpum, Kak JefcTByeT pPOTallHOHHBIA [BHra-
Te/lb, Y KOTOPOro B 3KCLEHTPHYECKOM pOTOpE YCTpoe-
Hbl IMJIHHADBI C NOpINHAMHU. B HarxeratesnbHylo no-
JIOBHHY €ro NEHTPaJbHOH IOJOCTH IHOCTyNaeT XHI-
KOCTb, HarHeraemasi HacocoM. M3 nee moj nasieHueM
OHa NepexoAUT B IUJAHHAPE POTOpa H TOJNKaeT UX MOp-
wHY. KoHuel nopuiHeii JxaBAT Ha BHYTPEHHIOW Hero-
JBHXHYIO CTEHKY KOpNyca, KoTopas B 3TOH IOJIOBUHE
yaansercs oT poTropa. biaaromaps HaKJIOHHOMY IOJO-
JKEHHIO 3TOH CTEHKH CHJa, C KOTOpOH AaBUT Ha Hee
KaXJblil Noplledb, pa3jaraercs, u 0jJHa U3 €€ COCTaB-
JISIIOILMX 3aCTaBJIsgeT NMOPINHM JBHIaThCsd BAOJbL CTEH-
KH Kopnyca. B pesyabraTe 3KCHEHTpPUUYECKHH pOTOp
HauyyHaer Bpawarbcsi. Ha Bropoli craauu mnoBopora
CTeHKa NOJOCTH NPHOJHKAeTCs K pOTOpYy M BTAJKHU-
BaeT MOpIIHM 0o0paTHO B HUJAUHAPEL. OT 3TOrO OTpa-
6oraBulas XKHUAKOCTb, NOTEPSBLIAA CBOIO 3HEPTHIO, BHI-
TAJKHUBAETCS H3 IUJHHAPOB B OTBOASILYIO NOJOBHUHY
LEeHTpaNbHON MOJOCTH H H3 Hee MO Tpybe CJAHBaercs
B 0axk.

AnajnoruuHo MoxerT paboraTh Il DPOTAIHOHHBLIA
IBUrarTe/b JIONacTHOro tuma. B Tex mecrax, riae cres-
KH TOJOCTH OTXOAAT OT POTOpa, »XHAKOCTb, HarHeTrae-
Mas HacoCOM 4Yepe3 BNYyCKHble OKHA, NOJaeTcs MOA
JIONacTH, AaBUT Ha HHX UM 3aCTaBJg€T POTOp BpallaThb-
Cs TaM, e CTEHKAa MNOJOCTH npUb/IHKaAeTCs K pPOTOpY.
OrpaboraBimias XHAKOCTb BLITAJIKIBAETCH 4epe3 BbI-
NyCKHbIe OKHA H CTekaeT B 0ak.

CKoOpOCTb  BpalllCHHS POTALHOHHOIO JBHraress
MOKHO M3MEHSITb JIBYMSI CNOCOOaMHU: WJIH C NOMOMUIbIO
Hacoca THIPaBAMYECKOH CHCTEMBI, HJI PEryJupys pa-
60Ty camoro asurateds. B nepsoM ciayuae Hanio yse-
JIMYUBATH WJIH YMEHbIIATh NMPOU3BOAHTENBLHOCTb HACO-
ca, T. €. KOJIHYECTBO KHUAKOCTH, KOTOPOE OH NOCHLIAEeT
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T'nnpasauuecknii ABUraTesb BpPALlaTENbHOTO ABHXKEHHS Puc. 64.

HYTYy IOCTVIIaeT B JBHMrarejb W NPOXOAMUT uepe3 IH-
JIMHAPHEI €ro poTopa (MJW uepes moJocTb H AABUT HA
Jonatku), tem OoJjblie YacToTa BpalleHHs poTopa.
IIponsBoxuresbHOCTL Hacoca peryJanpyercss H3MeHe-
HUEM S5KCLHEHTPUCHTETa — CMELlEHHeM KOpIyca IO OT-
HOLICHHIO K POTOpY.

PeryanpoBarb CKOpOCTb JABUraTels MOXKHO M H3-
MEHsisi CMelleHHe poTopa B camoMm asuratese. OT sro-
ro YBEJHUYHBAETCH HJM YMEHBLIAETCH XOL €ro Mmopli-
Hell, HanoJHeHne UUJIHHIPOB M KOJINYECTBO *KHUAKOCTH,
NpPOXOAsICH yepe3 NBUraTesab, a NO3TOMY H3MEHseT-
csi yacrtora ero Bpauledusi. Hacto coderaioT ob6a cmno-
coba: Ha MEHbUINX CKOPOCTSIX PEryJupyioT INPOH3BOLH-
TeJbHOCTb HAacoca, a npu GOJbIINX — 3KCHEHTPHCHTET
neurarensd. OueHb Ba)KHO H LEHHO TO, YTO CMEILaTh
KOPIlyC M HM3MEHSTb 3SKCLUCHTPUCUTET MOXKHO Ha Jio-
Oyi0, CaMyi0 MaJyi0 BE&JWYMHY, IIO3TOMY THApaB/IHYe-
CKHE MEXaHM3MBbl [aiOT BO3MOXHOCThL OY€Hb IIAaBHO
peryJiHpoBaTb CKOPOCTH.

B craHkax TpeGyioTCsi KOMIAKTHbBIE YCTPOHCTBA
IJs IJ1aBHOTO, GecCcTyIeHuaToro peryjaupoBaHus CKoO-
pocTell (BMecTo KOpoBOK ¢ 3y6uaThIMii IepexayaMH). 125



C 3T0i1 Ue/abl0 THAPABAMYECKHII HACOC H JABHraTeNb
coepuuaior sMecre (puc. 64). OGpasyercsi cucrema
C KOJIbLLEBOH LHPKYJsALHEN KHAKOCTH, KOTOpPasi OT Ha-
coca noj BbLICOKHM [aBJEHHEM HaNpamJsiercsi B IBH-
rare/b, a orpaboraB B HeM, BO3Bpallaercsi obpaTHO
B Hacoc. B Hacoce i B fBHrarese CMelUleHHEM KOp-
nyca H3MeHsieTcs 3SKCUEHTPHCHTET pOTOPa H 3THM
IJIaBHO PETYJHpPYETCS CKOpocTb ABurare’s. C atoit xe
LUeJbl0 MEXAY HacocaMu H ABUTaTesNleM MOKeT OHIThb
BBeZleH JpocceJbHHA KpaH. [MAPONPHUBOAH C MJIaBHEIM
perynupoBaHueM NPHMEHSIOTCS, HampHMep, B TOKap-
HBIX CTaHKax I BpaUleHHs IUMHHAENS.

o Ynpasienue rufApaBIM4ecKUMH CUCTEMAMH

F'uppaBanyeckHe CHCTEMBl YNpaBJIAIOTCA Pa3yHYHBIMH
ycrpoiictBamu. Hekoropble M3 HHX — XpoccCeJbHbIE
KPaHbl, NpUMEHsieMble [JI PeryJupoBaHHs CKOPOCTH
NOPILUHS, yKe GHIJIH PAaCCMOTPEHHI.

Boabmoe 3HaueHne HMEOT Takke pacnpenenu-
TeNbHHE YCTPOiicTBA, 0COGeHO 30/M0THHKH. OHM Ha-
NpPaBJAT XKUAKOCTb MO TEM WJIH APYrdM KaHajlaM B
pasJiMyHble Y3/B CTAHKAa H MPOM3BOISAT B HHUX CJOXK-
Hble NEPEKTIOUEHHs] H 3THM ynpasJsioT paboroit Bceft
cucreMbl. KaHaJsinl H3 pasHblX yacreil craHka MHOABO-
IOSITCA K KOpmyCy 30J0THHKA, K ONpelfeNeHHHIM ero
MecTaM. 30JIOTHHK HMeeT NOABHXKHYIO 4acTh — IVIyH-
Kep C npope3aHHBIMH BHYTPH KaHalaMH H NOJOCTS-
Mu. [ToyHXKep npH NMPONONBHBIX MEPEMELIEHHSIX H3
OIHOTO MOJIOXKEHHS B IPYroe COENHHSICT ONHH KaHaJbl
H pa3befuHser Apyrue. 30JOTHHKH MOryT GbITb MHO-
FONO3HL HOHHBIMH.

Oco6eHHO pacnpocTpaHeHH peBepCHBHbIE 30JIOTHH-
KH, YNpaBJsiol{He BO3BPATHO-NOCTYNATEJbHbBIM [BHU-
AEHHEM HCMOJHHTE/IbHBIX OpPraHoB cTaHka. B cBoux
PAa3IMYHBIX MOJOXKEHHAX OHHM COeNHHSIOT HAamoOpHHIA
TpyOONpOBOJ, MONAOWIHA MAaco OT Hacoca, ¢ TeM HJH
IPYTMM  pacnpelesHTeNbHbIM TPyGONpOBOLOM, Ha-
npaBJasiOIMM €ro B NMPaByld WIH JIEBYIO MOJOCTH LH-
JuHiapa. B To xe BpeMs KaHaJBl 30JI0THHKA COEIHHSA-
I0TCS C APYroil YacTbiO IHMJIHHADA H yepe3 OTBOASLIHE
Tpy6onpoBoALl HAampasJsfloT oTpaborasliee  Macio
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CxeMbl paboThl 30/0THHKA Puc. 65.

Paccmorpum neiicTBue npoctoro ABYXMO3HUHOHHO-
Fo 30J0THMKA (pHC. 65). ¥ 3os0THMKA NsitTh OTBEp-
CTHH, K KOTODBIM MNOAXOJAST pa3iHuHbie KaHaJbl THI-
paBayyecko#l cHCTeMbl CTaHKa. B cpenhee HHXKHee
oTBepcTHe 2 mojaercss MacJo oT Hacoca. Uepes Bepx-
Hyue ortBepctust 4 MM 5 OHO HanpaBJsieTcsi B JIEBYIO
WJIH B mpaByio uyactu pabouero UWJIMHIApA, a uepes
HHXXHMe KpaiiHne ortBepctuss [ uaum 3 orpaborasuiee
MacJo nomajgaer B Gak. Ilaymxkep 3o0s0THMKa nepe-
IBHraeTcsi To BJeBO, To BmpaBo. [lpu ero mosoxe-
HHH | cpeXHsis MOJOCTh MEXAY IVIVHXEPOM H CTeHKa-
MH 30J0THHKA coefuHsier otBepctus 2 u 4. Ilostomy
NOTOK Macja OT Hacoca HampaBJsieTcsi B JIEBYIO MO-
JoCcTh UHJAMHADA. B To e BpeMsi mpaBasi NoJioCTh CO-
enviHsier oTBepctHs 3 M 5. 3xech oTpaboTaBuiee mac-
JI0 H3 NpaBoH 4acTH UMJHMHApA HampaaJjsieTcsi B 6ak.
Korna nnyHxep 30/0THHKA NepeiBHHETCS B MOJOXKe-
HHe I, To cpeHAa MOJOCTh COENMHMT OTBepCTHA 2 H 5
H gYepe3 HMX NOTOK OT HacoCa Nomajer B NMpaByiO Mo-
JIOCTh HMJHHJpa. JleBas e NOJOCTb 30JIOTHHKA CO-
enuHuT Tenepb otBepctHsa 4 u I u B Gak HampaBHTCH
orpaboTaBillee Macjo M3 JeBOH NOJOCTH UWJIHHIpA.
Taxoe nepek/aioueHre KaHAJOB NOBTOPSIETCS] NMPH KaX-
JOM UHKJe paboThl CTaHka.
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JlefictBHC 300THHKOB 4acTO OblBAeT 3HAUIITENbHO
caoxiee. OHIL yIpaBIgIOT HECKOJIBKUIMH OINCPals MU,

HMeloT OoJbluee  UHCAO0 MOJOXKCHII H [IPpOU3BOASAT
pa3/H4YHbIC HEpCKIIoueHist B l'll}lpaBJllI'{eCKOﬁ ClH-
cTeMe.

[ ] Tipu6opei, peryaupyioline cKopocTsb

B ruapaBanyeckux cucreMax Oo.blioe 3HayeHHe
HMEIOT NPUBOIbI, KOTOpble MPHMEHSIOTCH NIJs HoJyye-
HHsI BO3BPATHO-IIOCTYNAaTENbHOTO IBHIKEHHS CTOJOB C
JeTajJMH HJH CYNNOPTOB C HHCTPYMEHTaMH, JJis ye-
ro cjayxar pabouHe UMJIHHAPH pPa3AHYHBIX BHIAOB.

[ToxBHKHBIMM UM MHepefalOLUMH JIBHKEHHE MO-
ryT OBITh M/ MOpLUeHb CO LITOKOM, HJIH LHJAHHIP
(korma oHH CBfI3aHBl CO CTOJIOM), a LUTOK M [OPLieHb
3aKpenJieHbl HenoABXKHO (puc. 66,a u 6). B artux
clyyasix JaBjeHHe MacJ/a, Bbi3biBalolllee BHIKEHHe,
JEHCTBYeT Ha TOPLOBBIE CTEHKI LIJIHHAPA — Ha Of-
HY WM IpYTylo, fpu [OpsiMoM M o6paTHOM Xopax.

Hunuugpos Mmoxet ObITh HE OAHMH, a GoJblue, Ha-
npuMep TPH, H3 KOTOPBIX ABa CJay:XaT ajs pabouero
X0la, a OojMH naJAsi o0paTHOTO XOJOCTOrO XOoAa
(puc. 66,8). Ilo 3akony Ilackanis xumkoctp mnepe-
Jaer [aBjieHHe paBHOMEPHO Ha KaXXABIl KBajpaTHbIH
caHtuMetp paboueli moBepxHocTH nopiuHs, Uem GoJib-
uie ero pabouas [MOBEPXHOCTb, TeM OoJblle NeHCTBYIO-
mas Ha Hee cmaa. [lasg pabouero xoma craHKa Tpe-
6yercs ropasno GoJblias cuJsa, 4eM IJIS XOJIOCTOTO.
B nmaHHOM ycTpoficTBe 3TO JOCTHraeTcst TeM, 4yToO CO-
BOKyMHasa ILIolWlaAb NOpIUIHei y aByX paboyHx IH-
JHHIPOB GoJbllie, 4yeM Yy opHoro xoJgocTtoro. Kpome
TOro, [HaMeTphl, a CJeJ0BaTe]bHO, H [IOHlaAH nopli-
HeHl y 1ByX INepBHX UHJAHHADPOB OoJblle, 4eM Yy
TPETbero.

XoJsiocToll XOA MOJMKEH MPOHCXOAHTb 3a MeHbluee
BpeMss M C OOJIbII€H CKOPOCThIO, 4eM pabouuit, uyto
OCYIECTBJISIETCH 31eCh OJiaromapsi MeHblUEMY nHaMeT-
pY, a cjegoBaTe/bHO, U MeHblueMy oObLeMy 3Toro Lu-
auHapa. Mmess meHblnii o6beM, oH OpIcTpee HamoJ-
HSETCS Mac/ioM H [O3TOMY XOj €ro MODLUHS COBep-
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Puc. 66. I'uapaBauueckuit NPUBOA CTOj1A:
a — C MOABHXKHBIM MNODIIHEM; 6—c TIOABUIKHBIM N HJIHHAPOM;

8 — C TpeMA UWTIHHIADAMK

s mosyueHHss pas3/MYHBIX CKOpOCTeil NIpH pabo-
YHX M XOJOCTHIX XOZAax INPHMEHSIOTCH Takxe -
JHHAPH JHbdepenunanapioro pehcteua. O6e moJo-
CTH TakOro LMJIHHApPA, HAXOLSALIHMECST MO pa3Hbie CTO-
POHBLI OT MOPIUHSI, COCIHHSIOTCS MexAy co0oil Kaua-
JIOM [171s TPOXOjAa XKHUAKOCTH (uepe3 30s0THHK). Ilpi
X0JI0OCTOM [ABHXKEHHH MOpIUHSI (BJEBO) MacJo BHITEC-
HSETCs1 M3 JeBO#i NOJOCTH, HO He ciauBaercs B 0ak,
a NMepexonuT B NPaByio NOJOCTb UMJAMHApPA. 371eCh OHO
COeIHMHsIETCST € MacJoM, INOCTyNalolHM OT Hacoca,
M yBEeJHYHBaeT olulee KOJHYECTBO KHIKOCTH, NPOXO-
nsmen yepes UMJAHMHADP. B pesyapTare xos0CTOE ABH-
JKEHHE TOPIIHA NPOHCXOAUT ¢ OOJbIUeH CKOPOCTBIO.
[Ipu paboueM ke xoxe (BIpPaBO) TNPOXOA MEXKAY
o0eHMH TOJOCTMH UHMJIHHApA 3akpbiBaercd. Tenepb
JKHIKOCTb OT HAacoca Nojaercs B JIEBYIO I0JOCTb,
a BBITeCHEHHass H3 TpPaBOH IOJOCTH — CJHBAETCS B
6ax. Uepes HUJIHMHAD MPOTEKaeT MEHbIIEE KOJHYCCTBO
MacJsaa, U JIBHKEHHE NOPIUHA NPOHCXOAHT C MEeHbIUei
CKODOCTBIO.

Bonbmioe 3nauenne ummeer peryJHpoBasie CKOpo-
CTH JBHMXKEHHSl NMOPUIHA B paboyeM LHJIHHADE H CBH-
3aHHBIX C HHMMH HCHOJHHTEIbHBIX OpraHoB CTaHKa.
CKOpOCTb [IBHXKCHHS TOPIUHSI 3aBHCHT OT KOJIHYECTBA
(o6beMa) XKMAKOCTH, MOCTYNAIOMEH B UHJAHHID B
€MHHILY BPEMEHH, a TaKXe OT IJOWAJH MOPIIHS.
Ilpn noctosiHHO# nJOMWaf¥ NOPIUHSA [Js YBEJAHYCHAS
W14 YMEHbUIEHHSI €ro CKOPOCTH HAal0 H3MEHATb KOJH-

5—818
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N YeCTBO INOCTyMAOLled KHAKOCTH.

9To AoCTHTraercs ABYMSA CIoco6aMu:

1) ¢ mnoMowpio choenUaabHBIX
ApPOCCEIbHBIX KPaHOB, H3MEHAOIIHX
IIollab €ro CeyeHus H, CJAEJOBa-
TeJAbHO, IMPONyCKAawWHUX  GoJblie
HJIM MEHbIUe XULKOCTH;

2) peryaupoBanueM paboThl Ha-
coca Tak, yTo6bl OH HarHeraj B
cucTeMy 6GoJblllee WK MEHbIIee KO-
JIMYECTBO KHJKOCTH.

[TpumeHsitoTc pasauyHble CHC-
TE€MBbl APOCCEJIbHBIX KPaHOB; Hau6o-
Jee  pacHpocTpaHeHbl  IeJieBbie
(puc. 67). Tlpu nosoporax KpaHna
OTKpBIBaeTca 6oJsiee WJIH MeHee IUH-
POKMH NpOTOK (llleJsb), NPONyCKalo-
IWHHA XKHUAKOCTD U3 OILHOH TPYyOBl B
ApYTYyIO.

PaccmorpuM ycTpoiicTBO oaHOro
U3 MOBOPOTHBIX IlleJIeBbIX Jpocce-
aeit. Konyc K Ha KoHIle HUJIHHADH-
YecKOro IJIyH2Kepa HaxXOAHTCA Ha
HEKOTOPOM DacCTOSHHH OT CTEHOK
KaHaJa, 10 KOTOPOMY NpOTeKaeT XKHAKOCTb U3 BXOLHO-
ro orBepctus / B BHIXOAHOe — 2. MexXAy KOHyCcOM H
CTeHKaMH KaHaJia ocTaercs 6oJsiee IMpOKasdg HJIH GoJee
y3Kas LleJb, 0 KOTOPOH MOXeT HpoTeKaTb 6ojbluee
UM MeHbluee KOJAHYeCcTBO XKuaxoctu. [las peryauposa-
IHf CKODOCTH KOHYC C HOMOILbIO BHHTA BBEPTHIBAIOT
HJIH BBIBEPTH(BAIOT M 3THM H3MEHSIOT BEJHYHHY ILeJH,
a TeM CaMbIM KOJIM4eCTBO MPOTEKaloulero Macsaa. BHHT
MMEET IIKaJy C JeJeHHSIMH, 10 KOTOpPOH MOXHO yCTa-
HABJIUBATL ApPOCCE]b HAa HYXKHYI CKOpOCcTb pabouero
IBUXKEHUs NMOPLIHS B LHIHHIpE.
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Puc. 67. JpoccebHblil
KpaH

() MpuGopsi, peryaupylomue nasiaenue .

B ruapaBauuyeckux CcHCTeMaX MPUMEHSIOTCS TakKiKe
pasjuyHble NpUOOPBl MJisf peryJupoBaHus JasJe-
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TaxkoBnl  npenoxpaHu-
TeJibHble, NIepeuBHbIE U pe-
JYKIHOHHblE KJanaHbl. .

B mapuxkoom npeno-
XPaHHTEJbHOM KJanaHe
(puc. 68) kanan A coenu- g
Hew ¢ TpyOGonpoBOAOM,
B KOTOPOM HaJ0 OrpaHHYH-

NANAN BN

BaTb naBJjeHue. YKHAKOCTb Z ?
MorJa Obl BbIXOAHTb U3 Ka- IS b

[/ RO
Hana A B Kauan b, no nyTb A 7B oax
eil mperpaxiaer IIapuKk, ///
KOTODbIN TPYXHHOH  MpH- A

I
XKHMaeTCsl K YCTbi0 KaHala | N7k
A ¥ NJIOTHO €ro 3aKpbiBaeT.

Korna B xanaie A nasie- \ N
HHE TNPEBbLICUT yCTAHOBJEH- \\\\\\ I
Hbi 1npexes, TO WIAPHK - |

NONHHMETCS ¥ OTOXKMET -
npyxuuy. Y Torma Hekoro- \\
pgg KOJII)l,‘leCTBO AKHIKOCTH | DA \\\
yepe3 kaHaa b cosbercs B
6ak, oTuero maBJjeHHe B Ka- [IlpegoxpannTelbHbiil Puc. 68.
Haje A CHU3HTC [0 HOp- Klana
manbHoro. Harsxxenue npy-
JKUHBl MOXHO PEry/JiMpoBaTb B COOTBETCTBHHM C JONYyC-
KaeMblM JaBJIeHHEM.

HepnocraTok Takoro kjianaHa 3ak/i0uaercsl B TOM,
YTO NpH ero paboTe UIapUK BCe BpeMs TO NMOTHHMAETCs,
TO ONMYCKaercsl, CO3/aBasi HENPHUSTHBIN LWYM.

Ecnu B knanmau nocraButh ciaabyio npyKHHY, TO
Takoe yCTpoHcTBO Oyzner paboTaTb KaK o6paTHHI KJa-
naH, NponyckKaloLuil Macjo JHIb B OJHOM Hamnpas-
JieHny M3 KaHana A B Kanaa b, HO 3akpbiBalomuil oT-
BEPCTHE TIPH TEYeHHH MacjJa B NPOTHBONOJOXKHYIO
CTOpOHY. B mepBoM cJayuyae Maclo nMOAHMMAaeT HIAPHK
M OTKpblBaeT OTBEpCTHE, a BO BTOPOM — NpHIXKHMaeT
1apuK.

B crankax uacto Tpebyercsi NOHHXKAaTb CJHLIKOM
BbICOKO€ 1 aBJIeHHe X UIKOCTH. DTy 3a1auy BbINOJHSAIOT
peNYKIHOHHbIE KJjananbl, VX 1neficTBHe OCHOBAaHO Ha
TOM, YTO Ha INIyTH NOTOKA XXHAKOCTH CO31aeTcsi 3Ha-
yuTeJbHOE CONpOTHBJAEHHe, mnpeomonepas kKotopoe 131
5*
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Puc. 69. 'uapasanueckoe pene Puc. 69.

XKHIKOCTb PACXOLYeT CBOIO 3HEPTHIO, H JaBJEHHE CHH-
Kaercs.

ITpy aBroMaruzauuu ynpasjeHus] MeXaHH3MaMH
cTaHKa Tpebyercsi perynHposarb HX paboTy B 3aBH-
CHMOCTH OT IaBJIeHHs XHIKOCTH B FHAPABJIHYECKOH CH-
creme. [laa 3roro ciyxar ruiapasiuueckHe pese (pHc.
69), KoTOpble KOHTPOJNIHPYIOT NaBJEeHHE H B 3aBHCHMO-
CTH OT HEro BO31eHCTBYIOT HA 3JEeKTPUYECKHE LenH yI-
pasienus. Yepe3 kanan A Macao nefdcTByer Ha MeM-
6pany I, a oHa — Ha pbluar 2, KOTOPEIH MOXET NOBO-
pauuBaTbcst BOKPYr ocu 3. Korna nasieHHe XHAKOCTH
ypesMepHO YBe/JHYHBAeTCsl, OHO NpeojoJieBaer CONpPO-
THBJICHHE NIPY2KHHBL 4, ¥ NpaBblfi KOHel peiyara NOAHH-
Maercsl H 3aMblKaer KOHTaKThl 5 BbIKJIOuarens 6.
Korza xe naBnenHe ymeHblIaeTcsl, pyxuHa 4 onycka-
€T pblyar, H KOHTaKTH & pas3MblkaoTcs. Cuia npyXuHbl
HaCTpauBaeTCsl C MOMOLIBIO BUHTA 7 HA HYXHOE [ aBJe-
HHE XHIKOCTH. 3aMblKaHHE W pa3MbIKaHHE 3JeKTpHue-
CKOH lenH BKJIOWaer H BBHIKJAIOYaeT 3JEKTPOMAarHHT,
VIp aBJASIIOUHA 30JI0THUKOM.

Boime Gbl1M paccMOTpeHbl pa3/iHuHblE THPABJH-
yecKHe YCTPOHCTBA, a COBMECTHYIO pPaboTy HX MOXKHO
MOKa3aThb Ha NpHMepe T'HAPOKOMHPOBANIBLHOrO NPHCIO-
cO6JIEHHS. K TOKAPHOMY CTaHKy (puc. 70).

C nomolbI0 THIPOKONHPOBANBHBEIX NpHCHOCcO6/Ie-
HHMA peXYWHHA HHCTPYMEHT, nepeMemasch no paera-

132 nu 2, B TouHOCTH NOBTOpSIET ABHKEHHE myna no Ko-



fipedoxpanumens-
HeId KNANAH

Cxema paboThl THAPOKONHPOBAABHOTO YCTPOHCTBA Puc. 70.

nupy. B ¢BA3M ¢ 3THM, NpH NOMOLIU THAPOKOMHPO-
BaJbHOTO MNpPHCNOCOOJEHHS MOXHO OyeHb yao0HO 00-
pabaTbiBaTh JeTaau CJ0XHOH kKouburypaunuu. Cyn-
nopt / ¢ pe3uoM, NOXBUMKHBI TFHAPABJIHYECKHH IU-
JUHAD H KONHPOBaNbHBI 30JOTHHK 3 COEQHHEHB B
OJIHO LeJioe U JABUXKYTcs 1o HampasasmomuM. [lop-
weHb 4 W IUTOK 5 puauuapa HenoaBuXKHbBL. Macno ot
Hacoca NPOXOJAMT 1O KaHajy BHYTpH IUTOKa U INOAa-
eTCsl B 3aJHII0 noJjocTe uuinufipa. OTciofa yepes
OTBEpPCTHe B INOPILIHE OHO INEPeXOoJHT B NePeJHION
MOJIOCTb LMJMHIAPA, a H3 Hee NEpPeXOfUT B 30JOT-
HUK 3, H eclH OTBEpCTHE B 30JIOTHHKE OTKDHITO, TO
Macsio uepe3 Hero crekaer B Gak. Ho maydxep 6 3o0-
JIOTHHKA OTKpHIBAaeT 3TO OTBEpPCTHE JHIIbL NPH CBOEM
3ajHeM MOJIOXKEHHH, Npu InepefHeM Xe IMOJOXKEHHH
OH ero 3axkpuiBaer. Bnepean Ha KONHMPOBaJbHOM 30-
JIOTHUKE HAXOJUTCA DHIYAXHBIA 1yn 7, KBUXKYLIHACSH
no ¢acoHHOM NOBEPXHOCTH Konupa.
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B coorBerctBuM ¢ KauaHMeM llyna Ha IIapHHpe
pbluar BbI3bIBaeT nepeMelleHHe IJIYHKEpa 30JI0THHKA
Hasal HWJH Brepel (C noMouipio npyxuHel). Eciau
MJIyHXEP 30JIOTHHKA [BUXKETCS BJIEBO, TO OH 3aKphl-
BaeT BBIXOJ MacJy U3 LHJIUHApPA yepe3 30JOTHHK B
6ak. He umess BHIX0OA3, MacnO CKOIJSeTCs B mnepen-
Hell NMOJOCTH LMJHHIApA H JaBJieHHe ero 3[ecb yBeJsH-
yuBaercsl. Macjqo JaBUT Ha NepefHIol0 CTEHKY Mo-
IBHXHOTO UMJAMHIAPA, H IMJAHHAD, 2 C HHM H CyONopT
C pesnoM JABHXKYTCA BJeBo. Ec/aH MAyHXep 30J0THH-
Ka mepeMeniaeTcss BNPaBO, TO OH OTKPBIBaeT MNyTh
MacJy H3 UHJAHHApa B Gak. Macmo yxonut Tyga H3
rnepegHed MOJIOCTH IHUJUHADPA, U AaBJCHUE B HeH na-
naet. [TocTynsienne e HOBOro KOJHYeCTBa Macsia U3
3aZiHedl MOJIOCTH UHJAMHIApa B MEpejfHIOn 3alepiKHUBa-
€TCS H3-33 CONPOTHBJECHHS B Y3KOM OTBepPCTHH MOpIU-
usa. [TosroMy naBjenne macja B 3aJHell MOJOCTH CTa-
HOBHTCSl Tenepb OOJbIIMM, yeM B nepelHedl, U B pe-
3yJbTaTe UHJAHHApP, 2 C HHM M CYNIOPT € pe3noM JBH-
KYTCSl BIIpaBo.

Ananoryyable rumpapiHYecKHe YCTPOICTBA IWIHPO-
KO MNPUMEHAIOTCA M B KONHPOBAJBHBIX (pe3epHbIX
CTaHKax, Tle OHH CO3/al0T CJOXHble JBHXKeHHs ¢pe-
3€pHOH TOJIOBKH ¢ @pe3o#l no [geraju, B TOYHOCTH
NOBTOPAIOLIHE [BHXEHHs 1lyna Mo KOMNHpY.

[ ) THeBMaTHUeCKHe ycTpoiicTBa

YcrpoiicTBa M MexaHH3Mbl, paboTaiolliHe C MOMOIIbIO
CXKAaToro BO34YyXa, HAa3bIBAIOTCA NHEBMATHYECKHMH.
OHM HMEIOT MHOTO ofIiero ¢ ruJpaBJ/IMyeCKHMH, HO B
TO K€ BpeMs H CyU[ECTBEHHO OT HHX OTJHMYaloTCs, M0-
CKOJIbKY Pas3JIHuHbl CBOHUCTBA CAMHX XKHIKOCTeHl H ra-
30B, B YaCTHOCTH BO3jyXxa. Kak HM3BeCTHO, XKHIKOCTH
He COXpaHsoT HH oGveMa, HH ¢dopmul. Ecau Xxumxo-
CTH NPAaKTHYECKH CIKHMAaTh HEb3sl, TO Trasbl JIETKO
CKUMAIOTC M paclupsiorcs. Bo3oyIHBIMH HacocaMu
(koMIpeccopaMH) MOXKHO YyMeHbIIaThb 00BEM BO3LY-
Xa, Ipu 3TOM [aBJjeHue ero ypeauuupaercs. [lpn cxa-
THH BO3JyXa B HeM 00pa3yercs M HAaKaIJIHBAeTcs 0Co-
OBl BHJI 3HEPTHH — 3HEpPTHs OOBEMHOH YNPYTOCTH,
cnoco6Hasi npu pacIUHPEHHH NPOU3BOJAMTL GOJbLIYIO
134 paGory. dusuueckas CyWHOCTb 3TOi 3HEPrHH YNpPyro-
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IMHeBMaTHUECKHA 32XKHMHON NAaTPOH TOKAPHOrO CTaHKA Puc. 71.

CTH rasa COCTOMT B TOM, UTO TIPH CXKATHH M yMeHblle-
HHHM 00beMa MOJEKYJbl €rd cOJMXKAITCA, OTYUero ras
H CTPEMHTCH PaCUIMPHThCH.

[TepeMmemiasice mo TpyOONMpOBORaM THeBMaTHue-
CKOIl CHCTeMBbl, MOTOK CXKAaTOro BO3Ayxa HeceT B cebe
3amac 3roft 3HepruH. Ha Apyrom KOHIle CHCTeMBl B
paboyeM UMAMHIpPEe THEBMATHYECKOTO  JBHrare/s
CXKaThlil BO3AYX pacliMpseTcs M NMPOHM3BOAMT pabory.

[THeBMaTHYecKHe CHCTeMBbl COCTOSIT U3 3JEeMEHTOB,
B OCHOBHOM aHAJOTHYHBIX T'MApaBJHYECKHM CHCTeMaM,
XOTsi B pafoTe HX eCTh CYyUleCTBeHHble OCOOEHHOCTH.

Ha 3aBogax cxkaTblil BO3AYX OOBIYHO NORaeTCs M3
LeHTPANbHON KOMIIpeccopHolt cTaHuuH. [lanee cie-
AyeT cHcreMa TpPyO-BO3LYXONPOBOLOB, 110 KOTODHM
BO3IYX ABHXKETCS H HeceT CBOIO SHEPrHI0 OT KOMIpec-
copa 10 THeBMAaTHyecKHx paBurareeil. Bospyxompo-
BOIbl Pa3BeTBJSIOTCA, MOABOAS BO3AYX K PasJHuHHIM
HOTPeOJAINM ero ycrpoiicrBaM. YUTto kacaercs oOT-
paboraBulero BO3lyXa, TO OH BHIYyCKaeTCd B aTMO-
cthepy. ITosroMy NHeBMaTHueckHe CHCTeMBbl, B OTJIH-
YyHe OT THAPABJHUECKHX, YACTO He HMelOT 0OpaTHHIX
Tpy6OTIPOBOIOB.

B mHeBMaTHueCKHX CHCTeMax NPHUMEHAIOTCS pas-
JIMuHBIe OpTaHbl ympaBleHHs. PacnpenenurtenbHbie
KJamaHbl W 30JIOTHHKH NEPeKJIoualoT BO3XyXOMpOBO-
OB ¥ HampaBJAKOT HOTOK CXKATOro BO3JAyXa B TY HJIH
ZPYTYIO TOJOCTb LMJIHHApA. IIpHMeHAI0TCA 3alOpHBIE,
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npefoXpaHHTeJbHble W ApPYTHe KJamnaHbl
WJIH KpaHbl. B pa3/inuHblX MecTax IHEeB-
MaTHYeCKHX CUCTeM CTaBATCSl BeHTHJH,
NO03BOJIAOLHE NOAKJAIYATh HJIH OTKJIO-
4aTb OT/JEJbHbIE YYaCTKH CJIOXKHOM CHCTe-
Mbl. B npuHuHne gefictBue 3THX npHO6oO-
pOB ympaBJieHHs1 OJH3KO K THJIpaBiHue-
CKHM.

PaccMOTpHM yCTPOfiCTBO IHeBMaTH4Ye-
CKOJI CHCTEMBI Ha IpHMepe TOKapHOoro 3a-
KHMHOTo narpoHa (puc. 71). Ilpoias ue-
pe3 KpaH ynpasJieHHs H pacipejesnTeb-
HBI KJiamaH, CXKaTblfi BO3AyX HalpasJs-
eTcs 1o KaHajaMm [ uad 2 W mocrymaer
8 pabOYHii UHAHHIAP 3 HO OJHY HJH MO
APYTYIO cTOpOHY oT noputHs 4. Ot nasae-
Puc. 72. Tnesmary-  HAf BO3JlyXa MOPLIEHDb, WUTOK 5 H CBsi3aH-

geckuii akky- HbIH C HEM BaJ 6 JBHXYTCs BIPaBO HJIH
MYJATOP BJIeBO. Baa AeficTByeT Ha AJHHHOE ILI€YO

pblyara 8, KOTOphl#i 1OBOpauyHBaerTcsi BO-
KPYT OCH 7 ¥ CBOHMM KODOTKHM IlJIeuoM JeHCTByeT Ha
KyJauyok 9 natpoHa. IIpn nBHXKEHHH NOpPIIHSA, IUTOKA H
Ba/jla BJEBO pblyary IOBOPAyHBAOTCA Tak, YTO HX KO-
POTKHE IJIeYH H KyJauyKH C TPeX CTOPOH 3aXKHMaIoT 3a-
rotoBky. I1Ipu ABHXeHHH NOpLUHS, WITOKA H BaJsa BIpa-
BO pbluard M[OBOPAyHBAIOTCS B IPOTHBOIOJOXKHYIO
CTOPOHY H KyJIauKH Pa3:XHMaloT 3aroToBky. JlnnHa xo-
03 KyJauykKoB 3—5 mm,

B coBpeMeHHO! TeXHHKe HallJIH pHMEHEHHEe IHEeB-
MOTHADAaBJNHYECKHE CHCTEMBI, B KOTOPBIX COYETaIOTCA
NoJie3Hble CBOMCTBA JKHIAKOCTH H CKATOlO BO3JAyXa.
TIpuMepoM TakHX CHCTEM MOXKET CJYXKHTb aKKyMyJs-
Top. OH norsonaer H3OLITOK 3HEPrHH, 3anacaeT HEKO-
TOpOe ee KOJIHYeCTBO, a KOTJa HYXKHO, OTHaeT ee 00-
paTHO B CHCTeMY. AKKYMYJISITOP CJYXKHUT TaKxKe H JJA
BHIDaBHHBAaHHA BpeJHbIX KoJeOaHHN HaBJeHHs.

B npocrefiitemM BHAe aKKyMyJsTOp HpeACTaBiAsieT
co00# BePTHKaJbHBIA COCY[l, B HHXXHEN 4aCTH KOTOPOro
HaXOIHTCA XKHAKOCTb, a B BepXHell — BO3JyX. Bepxuas
4acTb COCYAa 3aKphiTa, a HHXKHAA coolliaeTcs KaHa-
JOM € rHapaBJiHuyeckoH cHcTeMmofi. Korga naBieHne B
CHCTeMe BO3pacTaeT, Macjo CXKHMaeT HaXOMsIIHACA

136 wan HuM BO3AYX H OH HaKOMIAET SHEPTHIO YIIPYTOCTH.




Korza e naBnenue B cHCTeMe najaeT, BO3AYX pacilii-
psiercs, JaBHT Ha XKHJKOCTh M NOBLIIIAET IaBJIEHHE.
[Ipumensorca u apyrue, GoJjiee CI0XKHBIE YCTPOH-
CTBa, OJHO U3 KOTOPHIX NOKa3aHo Ha puc. 72. Yepes
OTBEPCTHE B HEMOABHXKHOM NJyHXKepe ] Macjo NOCTY-
[aeT B NOJOCTb MOABHKHOro uuaunuapa 2. Ot pasue-
HUA Macjla UWIHHAP 2 NOJHHMAaeTcs Bellle B HeNo-
JBHKHOM HHJAMHApe 3. Bo3ayx B mocienHeM CXKHMa-
eTcd W HaKolisier sHepruoo. Korga maBieHue B CH-
cTeMe Najaer, TOT CXKAaThli BO3AYX OTHKHMAET BHU3
LUIHHAP 2 W MacJo H3 HEro YXOIHT B CHCTEMY.
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3N EKTPOOBOPYIOBAHHUE CTAHKOB

SJICKTPH‘leCKHe NpUBOAbI CTAHKOB

DJIEKTPUYECTBO OyeHb IUHPOKO NpH-
MeHsIeTCSl B CTAaHKaX M 3HayeHHe ero
TPYAHO NEPEOLEHHTb. DJIEKTPHUUECTBO
B CTaHKaxX HCIHOJAb3YeTCs IJis NPHUBE-
JeHUs B JEHCTBHE HX MeXaHH3MOB.
CraHOK MOJyyaeT JIBHXKEHHE OT OT-
OeJbHOro (HHAMBHAYAJIbHOrO) 3JEK-
tTpoasurarenas. Ilpu arom Ban ajek-
TPOABHUIaTe/sT MOXKET pacnoJararbcs
FOPH3OHTAJbHO HJH BEPTHKAaJbHO, B
3aBHUCHMOCTH OT [MOJOXKEHHS] MeXa-
HH3MOB, KOTOPBIM Haio mepenarb
JBHXKEHHE. IJJIEKTPOABUTaTElb MOXK-
HO BCTpaHBAaTb BHYTPb CTaHKa, B Ta-
KOM CJyuae OH Ha3hIBaeTcs BCTPOEH-
HBIM.

OO6bIYHO B COBpPEMEHHBIX CTaHKax
NPHBOJ OCYIIECTBJSETCS OT HECKOJb-
KHX oaJgektpoasuraresei. Hanpumep,
B BEPTHKAaJbHO-(Dpe3epHOM  CTaHKe
UMeeTcs ISITh  3JEKTPOABUraredel,
NPUBOJSIIUX B ABHXKEHHE IINHHAETb
¢ dpesoit, MexaHu3M paboueir mopa-
yd, MeXaHU3M YCKOpPEHHOro mepeMe-
IEeHHs CTOJMA U ABa Hacoca.

MHoroaBuraTelbHB NPHBOL YII-
poulaer KOHCTPYKUHIO CTAaHKOB H B
3TOM ero Gogbuloe 3HaueHue. B cran-
Kax oOOblYyHOTO THRA, 4Yrobel mepe-
IaTb ABHXKEHHe OT OOLEro 3JeKTpo-
IBHUTaTels K pasjHYHBIM paboyum
opraHaM CcTaHKa, HYXHa LeNb CJIOXK-



HBIX IHepefaloillux H npeobpasywLluXx MeXaHH3MOB,
B craHkax e C HECKOJbKHMH 3JIEKTPOIBHraTeJsIMH
IBHXKEHHE CcO3/1aeTcsd B KaXIOH yacTH CTaHKa, Hemo-
CPelCTBEHHO y ee pabouyuX OpraHoB, MOTPEeGHOCTb B
CNOXKHBIX MEXaHHYECKHX Ilepellayax B 3HayHTEJbHOH
CTEMeHH OTNaNaeT WK yMeHbLIaeTcs.

OnHaxko npHMeHeHHe MHOrOJBHraTeJbHOTO IPHBO-
Ja B CTAHKax BCTPETHJO HEKOTOpble OCJIOXHEHHS.
OHO cBfI3aHO ¢ peryJHpOBaHHEM CKOPOCTEH H corJja-
COBAHHEM [BHMKEHHI pa3JIMYHBLIX Y3JIOB CTA@HKAa MEX-
ny coboii. Hanpumep, npu Hapesanuu pe3bObl Ha MHO-
rOJBHraT&JIbHOM TOKApHO-BHHTODE3HOM CTaHKE Heo0-
XO[HUMO TOYHOE COIJIacOBaHHe CKOPOCTEH BpailleHHs
XO0OBOFO BHHTA, NEpeMellalollero CymmopT ¢ pe3loM
H WnHHAeab ¢ aeranbio. Ilpum maneiimem Hecoorser-
CTBHH (paccOrJacoBaHHH) 3THX [BYX CKOPOCTE€H BHH-
TOBasl JIMHHS pe3b0bl OKa)KeTcsl HenpaBHJIbHOH. 3Ha-
4YHT HEOOXOIHMO YCTPOHCTBO, KOTOpOe Obl COrJacOBH-
BAJ0 CKOPOCTH.

B 3;1eKTpPOTeXHHKE CO31aHO Takoe YCTPOHCTBO 4
COrJ1acOBaHHsl CKOPOCTH BpallleHHs MEXaHH3MOB, pac-
TNOJIOKEHHBIX Ha PAcCTOSHHHM JPYr OT APYra H HE CBs-
3aHHBIX MexJy co0oii MexaHHYeCKHMH cBsa3sMH. Ha
IBYX pasHbIX Bajax HaxolATcs /Be HeOOJbILIHE 3J€K-
TPHYECKHE MAaLIHHbl, KaXAas H3 KOTOPbIX COCTOHT H3
HENOJBHXKHOH M Bpallawllelcs 4acTH — craTopa H
poropa. O1Ha H3 HHX paclloJOXKeHa Ha BaJy, CBA3aH-
HOM CO IUMHHJEJEeM CTaHKa, a Apyras Ha BaJy, CBf-
3aHHOM C XOJOBbIM BHMHTOM €ro cynmopra. JTH [Be€
3JIEKTPHYECKHE MalllHHBl 006J1aJaloT BaxKHBIM  CBOWH-
crBoM: ofe OHH Bceria BpaIlalTCs € OAHHAKOBOMH
CKOpOCTBIO HJIH [I0BOPaYHBAIOTCA HAa OAMH H TOT XKe
yroa. Ecan ckopocTty BasnoB xots Obl HEMHOTO pa3oii-
IyTCS M CTaHyT pasJiH4YHbl, TO aBTOMAaTHYeCKOe YCT-
POHCTBO Cpa3y Ke CHOBAa HX BbIPOBHHT. MamuHbl 3TH
Ha3BaHbl CEJbCHHAMH, OHH  NMOIAEPIKHBAIOT CHHXPOH-
HOE€, OIIHHAKOBOE BO BPEMEHH NBHkKeHHE. Tak Kak ua-
CTH CTaHKa C CE€JIbCHHAMH HE CBs3aHbl Mexny co6oil
MEXaHHYECKHMH BaJjaMH, Takoe YCTPOHCTBO Hasbl-
BAlOT TAKXKE JeKTPHYECKHM BaJiOM.

IelicTBHe CEIbCHH CJOXKHO, OITOMY AaIHM JHLIb
obulee npejacrasjenue o Hux (puc. 73). B onHux cu-
cTeMax pOTOPbl 0O6OHX CeJIbCHH NpPHCOEXHHEHBl K CETH
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Puc. 73. CebCHHHI:
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G — B PaBHOBECHH; 6 — PaBHOBECHE HAPYLIEHO

[IpH MOMOIIH CKOJNb3fINIHX KOHTAKTOB H [OJY4aloT OT
Hee nepeMeHHHIH TOK. CTaTOphl e K CeTH He IpHCO-
eIHHeHh H TOK B HHUX BO30yXJaeTcsi Mo HHAYKLHH,
B pe3yjbrare BpalleHHs MarHUTHBIX MoJeH pOoTOpOB.
Ho craTophl TakuxX cesibCHH COELHHEHbl MeXHy COo060i
NpoOBOJAMH, IO KOTOPHIM TOK MOXET NepexoAuTb H3
opuoro B Apyroi. [Toka o6a Bana cTaHKa H POTODH
060HX CeJbCHH BpallaloTCs C OJHHAKOBOH CKOpO-
CTBIO, CeJIbCHHBI HAXOASITCS B 3JEKTPHUECKOM paBHO-
BECHH, B 3TO BPeMsi B COEJHHAIOLIHX HX OPOBOJLAX TO-
Ka Her. Ho Kak TO/MbKO CKOpPOCTb OJHOTO Baja H po-
TOpa ero cejlbCHHa CTAHOBUTCS 6OJblIe HJIH MeHblle,
yeM CKOPOCTb APYIOro, 3JIeKTPHUECKOe DaBHOBECHE B
ceJbCHHAX HapyluaeTcsi. B o6MOTKax cratopa OZHOro
M3 HHX BO30yxKpaaercst 6Osbllee HanpsXKeHue, ueM B
06MOTKaX APYroro, OT 3TOr0 B COEAHHAIOLUINX HX NpPO-
BOLAX BO3HHKaeT ajeKTpHuecku#l Tok. OT ero Jel-
CTBHSt CKOPOCTb OTCTAIOLLET0 CesJbCHHA YBEJHYHBAeTCS
IO TeX Mop, MOKa CHOBA He HACTYIHT 3JeKTPUuecKoe
paBHOBECHE H CKOpPOCTb OGOHX CeAbCHH (H BaJoB
CTaHKa) He CTaHeT OJHHAaKOBOH.



B nmpyrux cucremax O6oJiee MOIIHBIX CeJbCHH K
CeTH TPHCOEAMHEHBl CTATOPHl, a DOTOPH COEeAMHEHSHI
Mexay cobofi. CylmHocTh, AeficTBHSI OT 3TOr0 He Me-
usercd. CeabCHHBI MOryT NOANEpXKHBATL He TOJBKO
paBHble CKOPOCTH BajloB CTaHKa, HO M HYMKHOE COOT-
HOLIEHHE HX CKOpOCTEl, HampuMep IUNUHIEA H XO-
JIOBOTO BHHTA CYNNOpPTa IIpH Hape3aHuu pe3bOwl. [lis
3TOr0 MeXJAy CeJbCHHOM M BaJIOM CTaHKa BBOJIHTCSH
nepenava, jawoouas TpeGyeMoe OTHOlleHHe YHCJa
060pOTOB.

MarHuTHble YCTPOHCTBZ B CTaHKaXx

CBO/CTBO 3/IeKTPOMAarHUTOB MNPHTATHBATL CTaJsbHBIE
npeaMeTsl B MOMEHT NPOXOXACHHS B HX OOMOTKax
3JIeKTPDHUECKOIO0 TOKa ¥ OTHmyCKaTb 3TH NpPEAMETHl,
Korga TOK B OOMOTKAax OTCYTCTBYyeT, NMO3BOJHJIO IPH-
MEHATb 3JeKTPOMAarHHTHl B yCTpPOHCTBax [Jist 3aKpen-
JeHus aerasell Ha crose cTaHKa (HampHMep, IJIOCKO-
waudosaasioro). Ha puc. 74 nokasaHo Takoe yCT-
POMCTBO, HMMEIIiec BEDPXHIOD M HHUXKHIOK TIJIHTHL.
DJIeKTPOMATHHTBE  YCTAHOBJIEHB B HIDKHeH TIHTe,
B KOTODOHl uepelyloTcst ceBepHble M IOXKHBIE TOJIOCA.
DJeKTPOMAarH{TL pa3’e’eHsl HeMarHWTHBIMH Tepero-
pPOAKAaMH, TPeNnATCTBVIOUMMH TPOHWKHOBEHMIO Mar-
HHTHOrO MOTOKa OT OHOrO moJioca B Apyroi. B Bepx-
Hell NJMTe BBIMOJHSHBI TaKHe e MOJIOCA; 3Ta MJHTA
MOABHXKHA H MOXKeT cMelllaTbca B CTOpoHMy. B pabo-
uyeM MoJIOXeHHH C¢ TOJIoCa, TOXe pas/leleHHble, Ha-
XOAATCA KaK pa3 Hajl MoNocaMu HHXHed nautel. baa-
ropaps IeperopoikaM TIIOTOK MAarHUTHBIX CHJIOBBIX
JIMHHI MOXKeT IPOXOIUThL OT OJHWX HOJIOCOB B ApYrHe
TOJILKO uepe3 MOJOXKEHHble CBEPXY CTalbHble AeTalH
H mo3ToMy ¢ Goabinofl cusoil ux npurarusaer. Ilocae
OKOHYaHusi IJAH(OBAHHS JeTaJH BEpXHIO [UIHTY
CABWraloT B cTopoHy. Terepb ee HeMarHHTHbLIE mepe-
rOPOJKH y2Ke He MPHXOLATCS NPOTHB HHXHHX. OT 3TO-
ro MaTHUTHBIH TIOTOX NPOXOAHT Mo GoJee KOpPOTKOMY
OyTH Yepe3 BEPXMHIOIO IVIMTY W B JeTaJsb He Nomajnaert,
a MarHuTHl CTOJIAa MepecTaloT ero NMpHTArHBaTh.
MarauTHele CTOJBlL CTAHKOB odeHb ymoOHbl. OHu
JAlOT BO3MOXKHOCTb JEerko W OLICTPO YCTaHaBJHMBaTh
H 38KpemsasiTh 3aroTOBKH, a 3aTe€M CHHMAaThb TOTOBHIE
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Puc. 74. MaruuTHbl# CTOJ:
G — BO BpeMsi paGoTel; 6 — He paGouee NMONOKEHHE

getaqd. Ho B cranbHBIX Jeraisix ocraercs Hexesa-
TeJqbHAasi HAMarHMYeHHOCTb H HX IPUXOAUTCH JOMNOJ-
HHUTeNBbHO pa3MarnuyuBarb. Js 3TOro HX NOTOM IO-
MeIlalT Ha HEKOTOpOe BpeMsi B MarHHTHOe Ioje Iie-
PEMEHHOTO TOKa, B KOTOPOM MarHuUTHBIE CHJBL BCe
BpeMs H3MEHSIOT CBoe HanpaBJieHue (ryna u obpar-
HO), YTO YHUYTOXKAET B CTA/H OCTABIUYKOCH HaMarHH-
YEeHHOCTB.

[Hupokoe npuMeHeHHe B CTaHKax HaUIH 3JEKTPO-
MarHuTHble MydTo. [Ipu ynpaBieHud pasaUYHEIMU
CTaHKaMU HepeIKo NMPUXOIUTCH COCNHHATh U pPa3benl-
HATb UX BaJel. Eciim OMHH Baa CAYXKUT NPONOKEHHEM
APYTOro, TO HX KOHUEl MOXHO HaZekKHO CO€IHHHTb
Mexay coboil Mydroit u TOraa BpallleHue Oynmer ne-
penaBaTbCsi OT BeAYIIEro Bajia BeIOMOMY.

Mydra (puc. 75) cOCTOMT H3 JBYX uHacTeil: Bemy-
weit I u Begomoit 2 nonymydr. Beaymas nonyMy(pTa
KecTko coenunHeHa c¢ BajnoM 4. C BeAOMOl dYacTbid
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DNeKTPOMArHHTHAA cUenHas mydra Puc. 75.

Bpawawumecs Ha aay. B Beaymefi noaymydre ycra-
HOBJIEHO HECKOJBbKO 3JjeKrpomarHuroB IM, pacnoJo-
KEHHBIX BOKDYT oCH BpaiueHHs. Bo BpeMs BpailleHus
TOK B OOMOTKH 3JE€KTDOMAarHMTOB NOJAETCs uepes
CKOJb3AlllHE KOHTAaKThl 3 ¢ HENOJBHKHBIMH [E€TKAMH
1 MeTaJJHuyecKne KoJibla, Bpallalouiuecss BMecTe C
myprToii. Ha BemoMmoil noaymydre HaxoasiTcs sIKOpH
3JeKTPOMarHuToB fI, pacrosoXeHdble HalpOTHB HX
nomocoB. Korna B 3JeKTpoMarHuTbl NOCTYNAeT TOK,
OHH C JOCTAaTOYHOH CHJIOH NDHUTATHBAOT K cebe siKo-
pH, BeAyllas noJayMydra yBjeKaer 3a cob60H BeAOMYIO
W OIHH BaJa repejaeT BpallleHHE APYroMy.

Takne mHOrosucKoBbie MY(ThI MOTYT Ne€pelaBaTh
foJblliHe Harpy3ku U, B ToxXe BpeMs, OTJIHYAIOTCH
KOMIAKTHOCTBIO, HeGOJBLIMMH pa3MepaMu. IJEKTpo-
MaruuTHele My(QTH OpHUMEHsIOTCS B Kopob6Kax cKopo-
CTell CTaHKOB BMECTO MeXaHU4ecKUX mydr. B peBoiib-
BEPHBIX CTAHKAX HMEIOTCs, HAIpPHMep, KOpoOKH CKOpo-
cTeft ¢ TpeMsi BajJaMH H MSTHIO 3JEKTPOMATHHTHBLIMH
MypTamu. BeiBaloT M cj0XHBE KOPOOKH C OJHMHHAj-
uarplo Mydpramu. Coueras CUeIJIEHHE H pacuemjenue
My®T Ha pasHbIX Bajax TaKoi KOPOOKH MOXHO INOJY-
yath GoJsbllioe KoJHYecTBO cKopocTell. IIpuMmeneHne
3/71eKTPOMAarHHTHBIX MY(T 3HAUUTEJbHO yNpouiaer yu-
paB/IeHHE CTAaHKOM.

DJIeKTPOMArHUTHBIE  MYy(TH  CJHYXKAaT  XOPOILUHM
CpPeiCTBOM aBTOMAaTH3allMHM CTAHKOB. B peBoJIbBEPHBIX
aBromMarax Ipu KaxX/IoM NOBOPOTE PEBOJbBEPHOH
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Puc. 76. DnekTpoMarHuTHas pesepcuBHas MydTa

FOJIOBKH H Iepexoje K CJelylomel onepaniu A0JMHHbI
NepeKJIoYaThbCcsi CKOPOCTb BpalUeHHsl LWINHHAEJAS H NO-
zaya. JJs 3Toro roJoBKa Npu NOBOPOTE 3aMBIKAaeT COo-
OTBETCTBYIOIHE KOHTAKThl, a YNpaBJsiollee 3JeKTPH-
4eCKOe YCTPOHCTBO INOCHLJIaeT NPHKAa3bl — TOKH COOT-
BeTCTBYIOIIHM MydpTam KopoBOK cKopocTedl H moxay,
KOTOpble H NPOH3BOAAT HYMKHBIE NepeKJIOYeHHs.

DJIeKTPOMarHuTHHe My(Tel pa3Ho6pasHel IO
cBoeil koucrpykuud. Ha puc. 76 mokasaHa peBepcHB-
Hasg My{Ta, ¢ NMOMOIbIO KOTOPOH MOXKHO BpamlaTth
BE/IOMBINl BaJ B TOM WJH B APYroM HampaBsieHHH. Be-
AOMbIM siBJIsieTcCsl 3iech oOmuil Baa B, cBo6ORHO Mpo-
Xoasiuil yepes oGe MOJOBHHBI My®TH — NpaByl0 H
aesyo. OfGe moMOBHHB MY(THl ABJAIOTCA BEAYIUHMH,
B KaX[0#l M3 HHX BHeJaHb 3JeKTpoMaruutel IM.
O6wuM sIKOpeM AJs HHX CJHYXKHT QHCK [, ciesaHHbIH
3a omHo uenoe ¢ BaidoMm B. Korza tox noxaercs B
3JIEKTPOMArHUTH NMPaBOf HJH JIeBOH NOJOBHHBI My(-
THl, OHM NPHUTATCHBAIOT JHCK H dYepe3 Hero mepenaiTt
BpauleHue BaJy. MarHutel Apyroil NOJIOBHHBI MyQThl
B 3TO BpeMsl He MOJYy4alOT TOKa, He NPHTATHBAIOT
JAHCK, H 3Ta noJyMmydra cBofOJHO Bpallaercs Ha Ba-
Jay B, He mepenaBast eMy ABHKEHHs.

JleBoli moaymydTe BpallleHHe Mepefaercs yepes
ABa 3yfyaThIX KoJeca, a IIpaBoil MOJOBHHE — yepes
TPH, C NPOMEXYTOYHBIM Tapa3UTHBIM KOJECOM, OT
3TOr0 W H3MeHsiercs HanpasJjenue BpauteHus. Cieno-
BaTeJbLHO, I0AABasi TOK B Ty HJH APYTLYI0 INOJOBHHY
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LleHHa BeLOMOro Bajga. My@Thl Takoro THma HnpHMe-
HSIIOTCS, HalpHMep, B HPOAOJbHO-CTPOra/jbHBIX CTaH-
Kax, Tle OHM aBTOMaTHYECKH IMEpeKJIovaloTcs MpH
KaxX/I0H nepemeHe paGoyero H XoJOCTOr0 Xoja cToJja
U PEBEPCHPYIOT MEXaHU3M MOJauH.

YnpaBienne 3neKTpUuecKoii annapartypoi

B coBpemeHHBIX CTaHKax pYy4HOe ympaBJjehHe Bce 0o-
jgee 3amensieTcss aBTomaruueckuM, CpeacTBa M HpH-
6opel ynpaBjeHuss OBIBAlOT MeXaHHUUYECKHMH, THIpaB-
JIUYECKUMH, 3IJTEKTPUYECKUMH M Ip. IJEKTPHUECKOe
yrpaBJjeHde CTAaHKaMH HAMHOTO COBeplIeHHee Mexa-
HHYECKOr0 — OHO Mpollle, coBepiiaeTcss GpicTpee, JaeT
BO3MOXKHOCTb YIpaBiasaTh Goslee CJ0XHBIMH mpouecca-
MH H Jyuille HX aBTOMaTH3HPOBaTh.

Ilpn HaaTuu ONHON 3JEKTPUUECKOIl KHOWKH CTa-
HOK TYT K€ BKJIOuaeTcs B paboTy, Npu HaxaTHH ApY-
roii — ocranasauBaetrcs. CyIIHOCTH TaKoro Iycka H
OCTaHOBA COCTOHT B TOM, UTO 3aMblKaeTCs HJH pas-
MbIKaeTCs 1eNb JEKTPHUECKHX HPOBOJAOB, MHTAIOLIMX
TOKOM 3JIEKTPOJABHUIaTeJb.

YrpaBisiTh CTAHKOM C IIOMOIIbIO KHOIIOK 4acCTo
NpuUXoauTcs H3 pasHbix MecT. IlocmoTpum, kak crpo-
HTCSl JUISL 3TOrO 3JeKTpHueckKas uenb (puc. 77). Yua-
CTKH LenH M npubopHl, B JaHHOM CAyuae KHONKH Y-
paBJeHHsl, MOTYT ObITh CO€IMHEHB MeXAy coboil no-
CJIEIOBATENIBHO HMJIM MApasJielbHO U HECKOJBKO KHO-
nok «Ilyck» Haxonsitcs B mapaJijleibHbIX BeTBAX Ie-
nu. Buraronapss 3ToMy MOXHO 3aMKHYTb Lellb B JIO-
60i1 U3 3TuX BeTBeH (M3 pa3HBIX MECT), H MO LeNH
noitner Tok. KrHonku «CTom» BKJ/IOYEHBl I10OCJEN0BA-
TeJIbHO OjiHa 3a APYro# B ofweil anuun nenu. Hocra-
TOYHO PAa30MKHYTh Llenb B J1060M H3 3THX MecT H Oy-
JIeT Pa30OMKHYTa BCS 1€llb.

Takas npocTefiiiasg JeKTpHYeCKas CXeMma I0Ka3b-
BAET JiMilb OCHOBHYIO CYUIHOCTb HpOLIECCOB, MPOHCXO-
OALMX B 3TOH LENH, W B3aHMHYIO 3JEKTPHYECKYIO
CB3b MeX1y €€ yyacTKaMu u npuGopamu. Cxema He
DOKAa3bIBAE€T HX [JEHCTBHUTEJbHOrO pacrojOXeHHS B
gpocrpaHcrBe. IlapaasenbHble BeTBH € KHONKaMH
«Ilyck» u nocnenoBaTesnbHble YYyaCTKM C KHOIKaMH
«Cron» mosxBeneHH B pa3JHuHble MeCTa CTaHKa.

6—818
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Puc. 77. CxeMa 3/lelTPHHECKOTO YNPABJEHHS CTAHKOM C PasHblX MecT

Takoe ynpaBneHnde U3 pa3sHBIX MeCT OCODEHHO BaKHO
B TAXeNblX ctaHkax. Hanpumep, B TsiKeJbIX TOKap-
HBIX CTaHKax YyNpaB/JeHHe NPOU3BOLHTCS C NepeiHel
6abkH, ¢ CYNnnopra M ¢ 3ajHen GaOKH.

Bonpuioe npeuMyluecTBo 3J€KTPHYECKOTO yNpas-
JIEHHSI COCTOHMT B TOM, YTO €r0 MOXKHO NPOU3BOJUTH C
donpwux paccrosiiiii. Takoe ynpasieHue 0COGEHHO
Ba*KHO B aBTOMAaTHYeCcKUX JuHUAX. M3 pasnuysbix
yacTel JHHHH, OT BCEX €€ CTAHKOB H TPAHCIOPTEpPOB,
NPOTAHYTHl NPOBOJA HA LEHTPAJbHBIH NVJABLT YNpas-
qgenusi. Ilo oAHHM M3 HMX NOCTYnalOT CUTHAJBL O COC-
CTOSIHHH paObCThl, O APYIHM MOrYT NOCBHINIATBCSA 3JEK-
TPHUECKHE KOMAaHJbI, BKJKOYaKllHe WIH OTKJIKYalo-
llde 3JIEKTPOABHUraTeNH, 3JCKTPOMATHHTH H JAD.

CoenHATb U pa3beIHHSATH KOHTAKTHI 3JEKTpuye-
CKHX lenei MOXET He TOJbKO yeJOBeK, HaxKHMaoIluii
KHONKY. DTO MO:KeT ObIThb CAe/NaHO M aBTOMAaTHYeCKH,
HanpHMep ABHXKYILEHCS 4acThi0 CaMOro craHka (ero
CTONCM HaM cynnoproM). BerpetnB Ha cBoeM nyTH
YCTPOHCTBO C KOHTAKTaMH, ABHXKYILASACA YACTh HAKH-
MaeT Ha HEro, 3aMbIKaeT HJH pa3>MbIKAeT ielb H 3THM
NycKaeT B XOJ HJH OCTAHABJIMBACT IPYIYIO 4acThb
cranka (puc. 78).

Hanpumep, Ha wandoBanbHoM CTaHKe CTOA ¢ 1e-
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Modbumran Konmarme!
wacme CManka

[lyreBbie BbiK/IOTaTEN Puc. 78.

KpYyry DOJAOHIeT JieBbli KOHel JeTaJid, Ynop cToJa
JOXOAHT [0 MYTeBBIX KOUTAKTOB H 3aMbIKaeT HX.
B pesyabrare B 06MOTKY 3JieKTPOMarHUT4 MOCTymaet
TOK, OH BTATHBAET $IKOPb M TNePEeIBHraer 30JOTHHK H3
ONHOTO TOJIOXKEHHs B apyroe. Macio mepecraer mno-
CTynarb B JeBYIO 10.]0CTb paboyero UMJHHApPA H Ha-
YHHaeT mocTynate B npaBylo. OT 3TOrc He TOJbKO
npekpatiaercs fnogaya cTeJa ¥ geTajdH BOPaBo, HO Ha-
YHHAETCHd HX JBHUXKEHHE B NMPOTHBOMOJOXHOM Hampas-
JeHuy, Bjeso. Korza no umudgosaabHOro Kpyra noi-
JleT npasblfi KOHEL HeTaJjH, Ipyrod ynop croja podger
JO IPYTHX KOHT4KTOB M BO3JeHCTByeT Ha HuX. Tox
nepecTafeT NMOCTYNaTb B 3JEKTPGMArHuT, a MPOTHBO-
IefcTBYIOUAsl MPYXKHHA Mepere’eT 3GJAOTHHK B INpex-
Hee NoJoxeHue. Macjo onfTb HaNpaBUTCH B JEBYK
NoJIOCTL UMJAHHADPA, W CTOJ C /1eTajlbl0 CHOBA TOILeT
BIIpaBo.

KoHeuHo, myTeBble KOHTAKThl J1OJKHBI OBITb yCTa-
HOBJIEHH B OMNpeJeJieHHbIX MecTax MyTH, TaK 4Tolbl
H3MeHEeHHs B IBHXKCHHSIX CTaHKa aBTOMATHUECKH MpoO-
HCXOAMJH B 3a7aHHbie MOMeHTH 00paloTKH JeTani.
[Tpn nepexasanxke cTaHKa yINOpH NEPeCTaBJAAIOTCH B
OpyrHe MecTa, B COOTBETCTBHH C pa3MepaMH HOBOH
nerany. llpaBuibHas uX yCTAHOBKA MOMoXeT usbe-
XKaTb NOTepb BPeMeHH Ha H3JHIUHHE XOJOCThie XOIbl.

6.
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[TyTeBrle BLIKJIOYATENH W NMEPEKJIOYaTeIH HEPEAKO
BHIMOJIHAIOT H Gojee cJoxHylo pabory. Hanpumep,
CYyNnopT CTaHKa C HHCTpyMeHTOM TmpuOaHKaercss K
geTasu Ha Ooabwioit ckopoctd. [lomoiims k Hemy
6,143K0, OH CBOMM ymoOpoM AeHCTBYEeT Ha NyTeBOH ne-
pekJaouaresb, a TOT C NOMOIIBI0 3JEKTPOMarHHTHBIX
My(}T BBI3bIBAET MepeKJoueHHe B KopoOKe noaad,
M [aJbllie CYNIOPT M HHCTPYMEHT IBHXKYTCS C MEHb-
mef paboueft ckopocTbio mopauu. Korma ke HHCTpY-
MEHT NpoHAET BAOJbL Bcero o6pabarbiBaeMoOro yuacrka
JdeTajy, ymop Cynnopra HaXMeT Ha ApPYroi nyTeBoi
NepeK/aoyaTeab H CyNiopT ¢ HHCTpYMeHTOM OyneT Obl-
cTpo oTteefeH oOparHo. Takoi myTeBOH MepeKa0Ya-
TeJb HE MPOCTO 3aMblKaeT HJH pa3MblKaeT KOHTaKThl
Ieny, OH NPOH3BOAUT Oo0Jiee CJNOXKHOE MepeKJIoYeHHe
HECKOJIbKHX HeMeH, OT KOTOpOro 3auenJsiorcsi OAHH
MypTH KOpoOKH H pacUelIsloTCs OIpYyrHe, a TaKxke
cpabaTbiBaeT pesepcHpyloliee YCTPOHACTBO.

C nmnomoulplo NyTeBHIX IepeKJaouaTesnell MOXKHO
OCYLIEeCTBHTL 1 Oosiee CN0XKHBIE aBTOMAaTHYeCKHe IHK-
Abl paboThl CTAHKOB, COCTOSILME H3 psAa NOC/ENOoBa-
TeabHbIX onepanuii., McmonuutenbHbili opraH, mpous-
BOASIIMA TEepPBYIO OmepalHio, 3aKaHuHBaeT €€ H MpH
3TOM Ha)KMMaeT Ha MyTeBOH nepekJaiouaTtens. Bery-
naer B AelictBue Apyroi pabouHi OpraH cTaHka, Ipo-
H3BOJSALIKI CJAenylollylo onepauuio. Korga opras Bh-
NOJHUT CBOO paboTy, OH [AelCTByeT Ha TMyTeBhHE
KOHTAKTHl H OT 3TOr0 HaYHETCS BBLINMOJHEHHE TpeTheH
omepauuy u T. A. Ilpy Takoil aBTOMaTHKE BeChb pabo-
YHil HUKJ BHIIOJNHSAETCS B BHJAE LENU OnepauuH, B KO-
TOpPOA Kaxjas CJelyiollasi HAauHHAeTCss B 3aBHCHMO-
CTH OT OKOHuaHHuSl mpexniayuwell. OLHAKO, NpH CJI0XK-
HBIX IHKJaX, COCTOSILIHX H3 MHOTHX oOnepaiuHi 4acro
BBITOJIHEE [PUMEHATHh LEHTPATH30BAHHYIO aBTOMATH-
sanuio. OcoGeHHO CJA0XKHBI CHCTEMBl YIPABJIEHHS C IIYy-
TEBbLIMH NepeKJIouaTeIiMU B arperaTHHX CTaHKax H
aBTOMAaTHYeCKHX JHHH%X.

Jnsi ynpaBieHHs 3.J1€KTPHUECKHMH UeNnsaMu CTaH-
KOB CYLIECTBYET MHOXKeCTBO NnpnOopoB, caMbIMH pac-
IPOCTPAHEHHBIMH M3 KOTOpBIX fBJSAIOTCA peje. ITO
3JEKTpPUYECKHE YCTPOHCTBA, B KOTOPHIX 3aMbIKaHHE
HIH pa3MblKaHKke OJHHX MLenefl, 4acTo MeHee MoUL-
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ITpocreirian cxema pelle Puc. 79.

rux nemneii, 6osee mMomHbix. Ha puc. 79 nokasans 1Be
tTakue uend. IlepBas ¥3 HUX NHTaeTca TOKOM oT 6o-
Jee cnaboro HCTOYHUKA. 3aMBIKaeTCs OHa KOHTak-
ToM K/ OT pyKH UM aBTOMaTHYeCKH, Hanmpumep myTe-
BHIM BHIKJIOuateseM. Cna6oro Toka 3To#i mend Oblio
Obl, KOHEYHO, HeJA0CTaTO4YHO, 4TOOB MHUTATh MOMIHBIN
sjekTpoaBuratens 3, HoO ero [J0CTaToYHO, 4TOOH
B030yANTb 3JEKTpOMarHut OIM, KOTOpBII NPHTAHET
AIKOPDb fI M 3TUM 3aMKHET KOHTaKThl K2 BTOpOH uenu.
Ota BTOpas lenb MOJY4YaeT 3HEPIHi0 OT IPYroro, 3Ha-
YHTeJbHO GoJee MOIHOIO HCTOYHHKA TOKA H OHA YiKe
NPHBOAHT B HeHcTBHE 3JIEKTPOABHrartesb. Takoe peie
ABJfeTcs ycHauTeabHHM. OHO NO3BOJIsIET LensaMu Ma-
JIO# MOLLHOCTH YNpaBJIsATh MOMIHbIMH LENMH H BKJIO-
YeHHBIMH B HHX yCTpofAcTBaMi. JIKopb 3JeKTpoMar-
HHTa MOXHO BKJIOYHTH M MHaue, Tax, 4TOOH NPH 3a-
MbIKaHWH NepBOH LeMd OH He 3aMblkaj, a HaobopoT,
pasMBIKaJ Obl BTOPYIO MOIIHYIO lenb HJIH 3aMBIKal
€e NPH PasMBIKAHUY MePBOH LlenH.

HmMmeroTca Goslee cnoxHble peJe-pacnpeleaurenb
Hble Y MepeKJI0Yaloliue, 3aMbiKaloNe KOHTaKTH pas-
JHYHBIX BETBEH Ieny U NpOU3BOJsLIHE INepeKioye-
Husi B ofwell cxeMme aBTOMaTta, HampuMep ILAaroBbf
nepekyoyarep (puc. 80). B anekrpomariur IM mno
NOBOJY [MOCHJIaeTcsl pas3/vyHoe uHucJIO0 KOPOTKHX TO-
KOB (uMmysabcoB). Kaxawlii MMNyJbCc HaMarHu4ydBaer
M Ha KODOTKOe BpeMs mpursaruBaer sikopb fI. C sxo-
peM cBsizaHa co6auka C, KOTOpas KaxAblil pas Moso-
pauvBaeT Ha OAMH 3y6 XpamoBoe 3y0uaToe KOJeCo.
Kak TONbKO MMMyJbC B 3JIEKTPOMAarHuTe IPEKpaTHT-
cfi, OH ONyCKaeT AKODb, M NMPyXKHHA CTAaBHUT c06auKy
Ha MeCTO — YCTPOIHCTBO TOTOBO K CJeAyIollleMy «ila-
ry». Bokpyr Koseca pacmosioxeHbi KOHTakTH K pas-
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JIMYHBLIX Lleneft aBTOMAaTHYECKOro ycrpoicrBa. Bmecte
C KOJIECOM IOBOPAYMBAETCS CBA3aHHAasi C HHM KOH-
TakTHas nyanka [I, KoTopasi CBOMM KOHUOM nepe-
XOAUT C ONHOTO KOHLA Ha APYroil M MOIKJIIOYAeT Ty
uan gpyryio uenb. Ecan, Hanpumep, B 3J€KTPOMAarHut
NOCJaHO MSATb UMIYJbCOB, TO OH D pa3 MNpHTSHET
AKOpb, Co0auKa MOBEpHET XPamoBHK Ha MNATb 3y6bes,
a MO3TOMY IJIaHKA 3aMKHeT KOHTAaKThl NSATOH [eMH.

BJau3Koe K 3TOMY YCTPOHCTBO MOMET CJYXKHTL H
CYETYHNKOM — CUETHbIM peJsie. B 3y6ope3HoM CTaHKe,
HaNpuUMeEp, OHO MOXET BKJAI0Y4aTb MEXAHH3M CJAEAylo-
ulefi onmepayMH mocse TOro, Kak HHCTpyMeHT obpabo-
TaeT onpefeseHHoe uncao 3y6beB. Ilocme kaxmoro
U3 HUX MOCHIIAETCH MMNYJAbC B JEKTPOMArHUT.

BoJsee BoicOokasi crymeHb aBTOMAaTH3aUHH CTAHKOB
HOCHT LICHTPa/JN30BaHHbI{l Xapakrep, PH KOTOPOM BCe
9J€MEHTH aBTOMATHUECKOH CHCTEMBl CJIOXKHOH MallH-
Hbl MOJYHHEHBbI UEHTPAJbHOMY YNpAB/ISWIUEMY afia-
pary, o6benHHSIOUIEMY H KOOpPAHHUDYIOUIEMY HX pa-
6oty. DTa 3aja4ya BHINOJHAETCS MeXaHHYECKHMU Cpef-
CTBAaMH, HAnpuUMep, C TOMOIINBIO PacHpeneTHTEbHOro
KYJIagKOBOro BaJjia, Ha KOTOpPOM Bpaliaercs GoJbLioe
YUCJI0 KYJ1aYyKOB PAa3/JHYHOro npoduis, ynpasisiomiux
pasnMYHEIMU OpraHamu crtaHka. Takas MeXxaHnngeckas
IOEeHTpanu30BaHHAs aBTOMAaTHKAa OuYeHb CJO0XKHA H
rpoMo3ika. 31eCh HECOMHEHHbI TPEHMYIIECTBA 3JIEK-
TPHYECKHX CPEICTB LEHTPAJH30BAaHHOH aBTOMAaTHKH.
OHH ropa3jo KOMMAaKTHee, VIPAaBJAAIOT TOUHEH H Ha-
LeXHed W IONyCKAalOT aBTOMAaTH3auHi ropasno 60-
Jee CAOKHBIX MPOLECcCoB.



ITpruuun neficTBHA Ky/naykoBOro KOMaHJo0allllapata Puc. 81.

Has 3THX wesel yaille NPUMEHSIOTCA KyJaiKOBbie
Komaupoannaparoel (puc. 81). Ha o6mem Bamy ycra-
HOBJIEH LeJBIH psAJ NPoPUIbHBIX KYJ2uKOB C BBICTY-
[aMH, HanpasJeHHbIMH B pa3Hble cTopoHbl. IIpu mo-
BOPOTAax BajJa C KyJauKaMH HX BBICTyNbl AEHCTBYIOT
Ha pacnoJIOXKeHHble BOKPYr KOHTAKTHbI€ pbIUary, 3a-
MBIKAaIOIllHe WM PAasMBIKalOLUiHe KOHTaKThi 3JEKTPH-
YeCKHMX Lenef aBToMara.

B s3aBucuMocTuH oT moJoxeHnus BLICTYNOB Kaxa10-
ro KyJayka NepeKJIo4eHusi Leneil NpouCXONaT NpH Co-
OTBETCTBYIOIHX TNOBOPOTax KOMaHioanmnapara. Baa-
HMHOE€ pacnoJIOKEeHHE HeCKOJbKHX KYJ2auKoB Ha 00-
IIEM BaJy AaeT BO3MOMHOCTH YNIPaBJATh paszyiHuHbIMU
LeNsMH H COIJIacOBBIBaTh MeXAy CcOOOH JBHMKEHUS
pasHbIX OPraHoB CTaHKa, BBINOJHAA OOIIMiI CI0MHBIA
TEXHOJIOTHYECKHI TpOoHecc.

Ha ofuem Bany Moxer BpamiatbCs Habop H3
60bIIOT0 yHuCjAa KYJdaykoB, OCOOCHHO NpH UEHTpaJH-
30BAHHOM YIMPaBJECHHH He OTJAeJbHbIMH CTaHKaMH,
a2 aBTOMaTHYeCKMMH JHHMAMH. KoMaHjpoanmapar Ko-
OpAMHMpPYET 371eCh paboTy He TOJbKO MHOTHX CT2HKOB
WIH CHJIOBBbIX TOJIOBOK, HO H MEXCT2HOYHOTO TpaHC-
NOpTa, NpHYEeM MNOAAEPHHBACTCH pPUTM B pabore Bcel
JIMHHH. '

- leficTBHe TakHX KOMAaHA02NNaparoB HAaNOMHHaer
AefCTBHE KyJIauKOBBIX BaJIOB MeXaHHYECKOH aBTOMa-
THKH, HO TaM BBICTYNbl KYJI2UKOB NIPOH3BOJHIH Mexa-
HHYECKOE JeHCTBHE — mepeMellay TOJIKaTeJH, 34eCh _
e OHH JIMIIb 3aMBLIKAIOT 9JeKTPHYeCKHE KOHTakTu. 101
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CTAHKH C NPOTPAMMHbLIM
YNPABJIEHHEM

B nocnenHee BpeMs NOABHJIOCL 3Ha-
YUTENbHOE KOJHYECTBO aBTOMAaTH3H-
POBAHHBIX CTAHKOB, M3 KOTODPHIX OCO-
6oe BHUMaHHE 3aC/JyXKHBaeT Mpo-
rpaMMHoe ynpaBjaenue. CraHKH ¢
NporpaMMHBIM  YIpaBJEHHEM JIETKO
HepeHaJaXHBalOTCA  NpH  MOMOIILH
nporpaMMbl, 3amHcaHHOH Ha mepdo-
JIeHTe, MarHuUTHOH JeHTe, (OTOJEeHTe,
nepokapTax HJAM 3alaHHOH mepe-
KJi04aTeJAsIMH, WITEKePHBIMH MaHeNs-
MH H T. A.

Ilpn noaroroBke K NpPOU3BOACTBY
KaxJ0ro HOBOrO CTaHKa HWJ/H Jpyro#
MallMHBl  TpebyeTcs  3HAUUTEJbHOE
KOJIMYeCTBO  IPUCMOCOO/EHHH, KOH-
IYKTOPOB, KOMHPOB U APYroil OCHACT-
KM, KOTOpas Heo0xoguMa [pPH H3ro-
TOBJEHHH CaMblX Pas3/H4HBIX JeTaJjeH.
Bpems, koTopoe HeoBXOLHUMO TOJbKO
Ha 06paboTKy 3TOil OCHACTKH, HCYHC-
Jsercsl COTHAMH TBICAY YacoB H CBH-
3all0 C 3aTpaTofi OuyeHb O6OJbUIMX
cpeiacts. MIMEHHO 17151 peuieHHs 3THX
TEXHOJIOTHYECKUX 3alay H mpejHa3Ha-
yaioTcsi MHOrue o0pasubl CTaHKOB,
OCHAIEHHBIX CHCTEMaMHd MOporpaMM-
HOrO ympaBJeHHsl, KOTOpPbIE aBTOMa-
TU3HPYIOT 00paboTKy HeTaJjeil, HMelO-
UIHX CJOXHBIE NMPOQHIH H MOBEPXHO-
ctd. CucreMa ynpaBJIeHHA J0JKHA
IpH 35TOM obecneyuBaTb 3aJaHHOE OT-
HOCHTE/JbHOE JABHXKEHHE HHCTPYMEHTa
H 3aroToBKH 03 NpHMEHEHHs KOIH-



pa wian wabgoua, HMes BO3MOMXKHOCTb ObICTPO mepexo-
IHTb ¢ 006paboTKy OZHOH JeTanti Ha APYTVIO, 0cOGeH-
HO TOrJda, KOTJAa OHH BBINYCKAITCSI OJ1HHOYHBIMH
5K3eMNIAPaMH HMJH HeGOJbIUMMH NapTHAMH.

Bce ycrpofictBa mnporpaMMHOro yipaBJeHHs 1O
Ha3HaUeHHI0 MOXHO pasfetHTb Ha JBe OoJblune
rpynnel. K nepBo#i rpynne oTHocsiTCsi YCTPOHCTBa,
NI03BOJISIIOLIlE YCTAHAB/IHBATh JeTall OTHOCHTENIbHO
HHCTPYMEHTOB B OT/JeJ/ibHble NO3uiuu. TakuMu ycrpoi-
CTBaMH OCHAIAIOTCSl TOKApHHE CTaHKHW, NpefHa3Ha-
YeHHHle A58 00paloTKH CTyNeHYyaThiX BaJOB, CBep-
JUWJIbHBIE H DaCTOYHBble CTaHKH, B KOTOPHIX HeOoOXOIH-
MO ycTaHaBJHBaTb 06pabarbiBaeMyl0 aeTajdb OTHOCH-
TeJbHO HHCTPYMEHTa N0 3afaHHbIM KOOpAWHATaM.
DTH yCTPORCTBA HAa3bIBAIOTCS MO3UIHOHHBIMH.

Ko Btopoli rpynme oTHocsiTcs ycTpoMCTBa, B KO-
TOPBIX B Nponecce o6paboTKH JeTany HeoOXOOHWMO He-
NPepLIBHO YNpPaBIsiTh IBHXEHWEM HHCTPYMEHTa OTHO-
cuTenbHO geranH. Takuwe ycTpoficTBa HasblBaloTCs
¢yukunoHanbHeIME. OHH NPHMEHSIOTCH s o0Tayu-
BaHHg KOHYCOB H JDYTHX CJIOXHBIX TeJ BpallleHHsl Ha
TOKapHBIX CTaHKax, a IJaBHbIM ofpasoM aJsi dpese-
poBanusl M wWH(OBaHuS perasel, HMEIOMHX CJIO0XK-
HBIAi O0beMHBI KOHTYD.

Ilpouecc nmporpaMMHoOro ymnpaBiaeHus o0paGoTKOM
JeTany Ha MeTajJiopexyIleM CTaHke pasiensieTcs
Ha paBa 3rana. [lepBhii — cocTaBjieHHe NPOrpaMMbl
00paboTKH, BTOPOH — ympaBJieHHE CTAHKOM B COOT-
BETCTBHH C COCTaBJIEHHOH NPOrpaMMoii.

Wnorna B cucremMax nporpaMMHOrO yHpaBJieHHS
paboToil CTaHka HCHOJB3YIOTCS TaK Ha3sblBaeMble yII-
paBJIgIOlHe CHTHaJbl. Yalge Bcero 3To KpaTKOBpeMeH-
Hble 3HauyeHWs] (HMOYJbCH) 3JEKTPUYECKOTO TOKa.
C ux moMmomblo KoManpga o6O3Hauaercs CleqylomuM
o6pa3oM. OfMH HMNYJIbC COOTBETCTBYET ONpeneJeHHO-
My mepeMelleHHI0 paboyero opraHa, ABa WMIIyJbCa —
nepeMelnexHio, 6oJbpiueMy B 2 pa3a, TPH — OoJblUeMy
B 3 pasa u 1. A. Hanpumep, eciu oguH UMOYJbC COOT-
BeTCTByeT nepeMetnenuo Ha 0,02 uu, To 1Ba UMIYJb-
ca—wna 0,04 mm, a pecsitb —Ha 0,2 mm. UroOu no-
JYYHTb 3JIeKTPHYeCKHe CHTHaJjbl 1WH(GpOBaHHOH mnpo-
rpaMMbl, HX 3alHCBIBRAIOT Ha JeHTe HJIM Kapre.
KaxaoMy HMnyJabCy KOMaHIBI COOTBETCTBYET OTBED-
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crue Jgentol. [Ipu6aBxa oTBepcTHil B neHiTe Ha3biBaeTcs
nepdopauueii (ot saruuckoro Perforare — mpo6y-
paBIMBaTbL), a cama JenTa — nephopallHOHHOH, HIH
nepgoseHToii.

st mepementenus Ha GoONbLIYIC AIHHY TpeOyloTCA
OYeHb IJIMHHBlE NepdOoseHThl, 4acTo HeyHoGHLie B pa-
6ore. [ToatToMy ropasmo BHIFojHee HAHOCHTH MMIYJb-
Cbl Ha MAarHHTHYIO JIEHTY, KOTOpasl HO3BOJsEeT 3allH-
catb J0 HeCATH HMIYJIbCOB HAa OZUH MHUJIJIUMETP.

PaccmorpuM BTOpOfi 3Tam — ynpabJ/ieHne CTaHKOM
B COOTBETCTBHHM C COCTaBJIeHHOH mMporpaMMoi. JBHxKe-
HY€ CToJIa CTAaHKa ¢ AeTaJblO WM MHCTDYMEHTa OTHO-
CHTE/IbHO AeTalii CKJlaAblBaeTcs M3 TPEX He3aBHCHMBIX
nepeMeiesnii no koopauuataMm X, Y u Z, yro coor-
BETCTBYET NPOJONbHOMY, MONEPEYHOMY H BePTHKaJb-
HOMY HarpasJieHHSM. :

Insi onHOBpeMeHHOTo mepeMelleHHusi BO BCeX Tpex
HanpaBs/eHHsAX Ha CTaHKe MOHTHPYIOTCA TpPH He3aBH-
CHMBIX NpHBOZA. B cxeMe ycTaHaBJHBAIOTCA TaKXKe
CrenHanbHEE BbICOKOYYBCTBHTE/DbHBIE H3MepHTeJbHbie
ycTpoficTBa, KOTOpble NPH3BaHbI, B MpoOIecce yrpasJe-
HHSl, BCE BpeMs CPaBHHBATb KOJIHYECTBO HMITYJIbCOB
KOMaH/[bl U KOHTPOJSA, 4TO JaeT BO3MOXKHOCTb C Onpe-
JeNeHHOH TOYHOCTbIO OCTaHaBJIMBaTb 3JEKTPOJABHUTa-
TeJb B COOTBETCTBHH C COCTaBJeHHOH MporpaMMoil.

3amaua o06paboOTKH CJAOKHBIX MOBEPXHOCTEH —
BaXHeHlas, HO JlaleKo He eJHHCTBEHHass H3 YHcJa
TeX, KOTOPble PelaloTCs ¢ MOMOILBIO CHCTEM mporpam-
MHore ynpasaenus. Hanpiwmep, uacTo oxasmbiBaercs
neo06xonHMbIM 00pa6oTaTh HECKOJBKO OTBEPCTHH B
pasHbBIX TOYKax Aerajed, NpHYeM pPACCTOAHUS MeXKIY
3THMH OTBEepPCTHSMM JOJKHBl BbI€PIKATbCA C OUYEHb
BBICOKOH TOYHOCTbIO, H3MepsieMoil Muxkpouamu. Ilpu
3TOM MepecTaHoBKa MHCTPYMEHTa HJIH JleTalH H3 Of-
HOTO TOJIOXKEHHA B Jipyroe Tpebyer O6oJbIIOTO BHH-
MaHus, BPEMEHH H OueHb BBICOKOH XBajudHKauuu pa-
6oyero. Pa3spaGoransl aBTOMaTHyeckue ycTpoiicTBa
JJs BBIMOJHEHHS BCexX onepanuil no oOpaboTke nera-
Jiel, MepecTaHoBKe HHCTPYMeHTa H T. .
Onpit, naxonnennotit 8 Coserckom Cotose no fe-
M10JIb30BAHHIO CTAHKOB C 1IPOTPaMMHBIM YHpaBJEHHEM,
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MIlM BPEMEHH H CPEACTB, KOTOPOH YyRaeTcs AOCTHTHYTb
NpH HX NPHMEHCHUH.

ABToMaT i aBTOMAaTHYECKas JiIHHS MOxKeT 00-
pabaThiBaThb ¢ BBICOKOM CTeNeHbI0O TOYHOCTH TpoMal-
Hble KOJuuecTBa Aerasell, HO oxHoro tuna. [lepexon
*Ke Ha 06pabOTKy npyroil fAeraJH, noA4ac OdyeHb He-
3HAuHTeNBbHO OTJIMYAIOLielicsl OT NpelblAylliell, CBA3aH
CO CJIOKHOH M TPY/0EMKO# nepeHaJagKoH aBTOMATOB,
Jn60 BOOOIlEe OKa3bBACTCH HEBO3MOXKHBIM.

CyllecTBeHHO Ba)KHOe CBOMCTBO CTAHKOB, oOcHa-
ILeHHBIX CHUCTEMaMH NPOrpaMMHOTO yIpaBJeHus, 3a-
KJOYaeTcss B TOM, 4TO Aporpamma ux paboTe, B OT-
JIMUHe OT NporpaMmel paboOTbl CrielMaJH3HPOBAHHOTO
aBTOMAaTa, MOXET MEHATbCH B UYPE3BbIYAHHO IIHMPOKHUX
npeneaax. baarogaps 3TOMy ynaercsi coderaTb B Of-
HOM arperate npOd3BOAUTESbHOCTb II TOYHOCTb clie-
0#aJM3UPOBAaHHOr0 aBTOMarta C npucrnocabaHBaeMo-
CTBIO YI'HBepCadbHOrO 000pyLOBaHHS.

Utobbl noHATh, 6Jarogapsi ueMy HOCTHTaercsl Bbl-
COKasi YHHBEPCANbHOCTb CTAHKOB C MpPOrpaMMHBIM YII-
paB/JeHKeM, Hal0 Hpex]1e BCEro CPaBHUTb CIOCOOHI
3ajaHusi nporpaMmel paboThl y aBTOMaTa H y CTaHKa
C MPOTrpaMMHBIM yIpaBJeHHEM.

[IpoektHpys asTOMaT, nmpeaHasHaueHnblll A5 00-
paboTKH TOW HJilI HHOM feTaJju, KOHCTPYKTOP CTPEeMHT-
¢l Tak BbIO6paTh H DPAcCMGJOXKHTb CrO MEXaHHW3Mbl H
YCTPOHACTBA, YCTAHOBHTb 3HAUCHHA MHEBMAaTHUYCCKHX,
3JeKTpHYeCKUX H TUAPaBjAluyeCKHX NapaMeTpoB, YTO-
Obl ¢ MX NOMOINBI0O MO:KHO OblJIO, 10 BO3MOXKHOCTH,
IPOCTO M HAJEKHO BOCHPOH3BECTH HJH, KaK TOBOPAT,
MOAENUPOBaTh 33JaHHYIO NPOTPaMMYy TeXHOJOTHUeCKO-
ro nponecca. JIBMiKeHie HHCTPYMEHTa OTHOCUTENBHO
o6pabaTsiBaeMOfi 3arOTOBKH OnpefensieTcsi BbIOpaH-
HOH cxeMofi aBTOMara, pa3MepaMyi €ro 3BeHbeB M Me-
XaHW3MOB, NapaMeTPaMH YCTPOMHCTB.

EcrecrBenno, yto nNpH TakoMm MeTOJe aBTOMAarH3a-
UMy nepexoj Ha o6pabOTKy NPYyrow jJeraqu OKa3blBa-
eTcsl 3aTPYLHMTECNBHBIM. 3Hauut, u3bexarb STOro 3a-
TPYAHEHH MOXKHO TOJbKO INpH YCJIOBHU, €CJaH HpO-
rpaMMa paborel Oyzer CpaBHITEIbHO MaJo CBsidaHa
C KOHCTPYKLHeEH CcTaHKa, ecJi ee MOXKHO Oyjer Jerko
H 6BICTPO MeHATb. Ha mpuMepe KONHPOBAJbHBIX CTaH-
KOB BHJHO, KakiiCc NpelMyHiecTBa I[IM€eT 3Ta Hjes.
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Puc. 82. Ieptonenra ¢ 3anuchio nporpaMMsl .

3aMeHsiq ONHMH KONHMD JPYrHM, MOXKHO Ha OJHOM H
TOM JKe CTaHKe aBToMaTHyecku ofpabGaTbiBaTh camble
pasHoobOpasHble KpHBOJHHeHbe ToBepxHocTH, Ho nas
Toro yrobsl odpaboraTth AeTajb Ha KONHPOBAJBHOM
CTaHKe, HyXeH NpeXje BCero KOMHD, KOTOPHIA J0J-
XKeH ObIThb M3TOTOBJIEH C TOYHOCTBIO, MpeBBILIAIOLIEH
TOYHOCTb caMoil obpabarbiBaeMoOH JeTraJiu.

Kak oGoiituch 6e3 Konupa? OTBET Ha 3TOT BOIpPOC
NOJCKAa3bIBaeT KOHCTPYKUHSI CTaHKa C NPOrpaMMHBIM
ynpasjaenueM. Ilporpamma ux paboTel 3ajgada B BH-
Je mnpobuBoK Ha mnepdoJenre uad nepdokaprax
(puc. 82). Camo coboit pasymeercs, yTo ropasio npo-
ule B ONpeleJeHHOM MopsAfKe npobuth psj OTBep-
cTHil B OYMaXKHOH JieHTe, He CJAMIIKOM 3a60Tsach 00 UX
pasmMepax u (dopMe, HeXeJqH H3TOTOBHTH o6pasern
CJOXHOH JeTasdy, Ja ellle ¢ Ype3BbiYalHO BBHICOKOH
TOYHOCTBIO.

IIpoctora rtakoro cnocofa 3afaHus NPOrpaMMBbl
onpejesigeTcsl MpexJje BCEro TeM, YTo nepdopHpoBaH-
Hasl JIeHTA HU B Koeil Mepe He fBjasieTrcd o6pasuoM o6-
pabarbiBaeMoii getaaw. OHa BOOOIle HHYEM He HAMO-
MHH4eT O CBOEM KOHKpPeTHOM Ha3HaueHudn. OpHaKO
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3TOT MeToJ M B 1eX cJjyuasix, Korja peub ujer o006
aBTOMAaTHU3allU¥ CaMblX CJOXKHBIX MPOMECCOB, BHIMOJ-
HSEeMBIX MeTaJ/lJIOpexylUHMHI CTaHKaMH.

Ilpu cosjanuu cucteM NpoOrpaMMHOrO yIpaBJeHHs
CTaHKaMM HMCTOJAb3YIOTCA pasJjuyHble crnocoOb KOAHM-
pOBaHMSI MPOrpaMMbl B 3aBHCHMOCTH OT ee oObeMa
H CO/lepXaHusi, OT TeX TEXHHYECKHX BO3MOXHOCTeH u
ONBITa, KOTOPHIMH pacHosaraloT Cco3jlaTe/il CTaHKa,
a rtakxe 0060pyHOBaHus, HeOGXOAMMOro s (pu3Hye-
CKOTO BOMJIOIEHHs NporpaMMbl B BuIe Habopa nep-
¢dokapr, au60 nep¢OJeHTH, KHHOJEHTH, MarHHTHOH
JEHTHl, HEeCYIIUX CHUCTeMY OTBEepPCTHH, CBETOBHX OTMe-
TOK WJM MarHMTHBIX CHMTHAJIOB, B NMPHHATOM KOJE€ BHI-
paXKkaloUux 4MCJa MPOrpaMMHL.

Ho ecau AnuHy nporpaMMHOH JIEHTH MOXHO J0-
BECTH JI0 NpHeMJEeMOro pasmepa, TO THFAHTCKOro KO-
JIMYECTBA OTMETOK, KOTOpHEe NOJKHBI ObITb Ha HeH
3aMUCaHb, H3MEHHUTb Heab3ss. Kak e BbIUHCJHTbL H
3anMcarb 3Ty nporpaMmy? Kak HaHecTH Ha MarHHT-
HYIO JIEHTY COTHH ThICS4, MHJIJIHOHH MarHUTHHIX IITPH-
x0B? KoneuHo He BpyuHywo! [Hss 3Toro cosjians che-
IHaJbHEE OBICTPOAEHCTBYIOUINE 37EKTPOHHO-BBIUHCJ/IH-
TeJibHble MalIMHbl — HHTEPNOJSTOPHl, KOTOpHle BelyT
pacder NporpaMMbl MO 3aJaHHbIM OMOpPHBLIM 3Haye-
HUSM TPaeKTOPHH HHCTPyMeHTa.

BepHeMcsi BHOBb K Meroay KomupoBanus. Ilpes-
cTaBUM cefe, uTO KMHOANmapaToM 3aCHAT npouecc 06-
paboTKU KpUBOJHMHEUHOro npoguas — npolecc, B Te-
YJeHHe KOTOPOro 3aroToBKa BpalllaJach paBHOMEPHO,
a ¢pesa ABHrajsacb TO B OAHYy, TO B APYIyI0 CTOPOHY,
HOBTOpssl JABHXKeHHe myna (puc. 83).

PaccMoTpuM OTCHATYIO JIeHTY KaAp 3a KaApoMm.
Mpubr yBuuM, 4TO Ha KaXJIOM U3 HuX ¢pe3a (¥ 3aro-
TOBKa, KOHEUHO) 3aHMMaeT HOBOe IIOJIOXeHHe, OTJH-
yalollleecss Ha KOHEYHYIO BEJUYHHY OT TOTO MOJOXKe-
HHuS, KOTOpPOe OHa 3aHHMaJja Ha npelbAylueM Kajape.
UeMm mensenHee jBuxercs ¢pe3a u yeMm OoJblie Kal-
POB B eIMHHIy BpeMeHH MHBl CHHMaeM, TeM MeHbline
PacCTOSIHUA OTAENSAIOT [Ba MOJIOXKeHHs (pe3H, 3apHuK-
CHPDOBAHHBIX Ha JIBYX CMeXHHX Kajapax. W Bce-raku
3TH PaCCTOSHHUA MOXKHO M3MepPUTb XOTA MaJjoi, HO KO-
HEYHOH BeJMUYHHOH. 3HauyMT, HAa KUHOJEeHTe He 3aduk-
CHPOBAH MOJHOCTbIO BeCb Npolecc IABHKEHHs (pesbl:
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Puc. 83. CxeMa nocnefoBatenbHHx nonoxenuit daswl u obpabarbiBae-
Mol peTany

HenpepeiBHOe ee mnepemelllenHe MpeACTaBJEHO KdK CO-
BOKYNHOCTb KaIpoB, NOKa3hBalOIHX ¢pe3y B psale
nocjefloBaTesNbHblX nojoxenud. I[lpu BocmpousBene-
HMH 3aCHSTOro Mpolecca 3puTe/b BOCIPHMET COBO-
KYNHOCTb OTAGIbHBIX MJH, KaK TOBOPST, KMCKPETHBIX
Ho/oXKHuA Qpesbl KaK ee HenpepulBHOE NepeMeEleHHe.
A GecuynciieHHOE MHOMKECTBO MPOMEKYTOUHBIX I0JIO-
KeHMH, KoTopoe 3aHHMaeT (pe3a MeXAy ABYMs IO-
JIOXKEHUSIMH, 3a(dUKCHDOBAHHBIMH Ha CMEXHBIX Kaji-
pax, OyAeT BOCHOJHEHO. NpaBia TOJbKO NPHOJIH3H-
TeJIbHO, 3a CYET ONpeldeNeHHOH HHEPUHH 3PHTEJIBHOrOo
anndpaTta yeJoBexa.

Tenepr HeTpyAHO OTBETHTb Ha BOMNPOC OTHOCH-
TeJibHO TJIaBHOH OCOOEHHOCTH uHGPOBOrO 3alaHHA
nporpaMMel. OHa 3ak/0Yaercss B TOM, 4TO HeOOXOMu-
Maf [Js o6paboTKy TpaeKTOpHS IABHXKCHUA HHCTPY-
MEHTa OTHOCHTE/NbHO JeTajJH NpeiCTaB/]sieTcss B BHAE
psila NOCJeROBaTeJbHBIX IIOJNOXKEHHH HHCTPYMEHTa.
Kaxnoe H3 TakKMX NOJIOXKEHHH MOMXKeT ObiTb oOnpefe-
JIEHO YHCJIOM, XapaKTepH3YIOL UM, HallpuMep, PaccTosi-
HHe MeXIy neHTpamu ¢peswn n obpabarbiBaeMoll Je-
taJu. COBOKYIHOCTb TaKHX HHCKPETHHIX yHces, 3a-
JalOUINX pSiA ONOPHBIX TOYEK TPaeKTopuu, Oyner
npeacTaBisitTh co6oi nporpaMmy paboThl CTaHKa, BH-
paXeHHYI0 B LH(QpOBoM Buie. B npoMexyrkax Mex-
Iy OMODHBIMH TOYKaMH ¢pe3a He Oyler nepemem(arb-
Cfi CTPOrO MO 3aJaHHOH TPAGKTOPHH, HO €CJH Onop-
HHIX TOYeK AOCTATOYHOE KOJIHYECTBO H BCH CHCTEMa
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KJOHEHHEe (aKTKUeCKOl TPaeKTOpHH OT 3aJaHHOH Oy-
AeT MeHblie HeKOTOpOoH OOYC/IOBJEHHOH BeMHUHHBL H
getanb 6yger o6paboraHa ¢ HeoOXOAMMOH CTeNeHbIO
TOYHOCTH.

CinoBbie NpHBOALI AJA CTaHKGB C NPOTPaMMHBIM
ynpasjieHuem

IIpn pabore cTaHka C MPOrpaMMHBIM yIpaBJieHHEM OT
npuBofia TpebyloTcsi OGBIYHO JBe CKOPOCTH — pabo-
yasg M 3aMelJIeHHasl, TaKk Ha3pBaeMas «mnoJsyuyas»,
BKJIOUaeMasi mepej TOYHOH OCTaHOBKOM Ha 3aMaHHOM
3HAaYeHHH TPOTPaMMHPYeMONl KOOpPIHHATHL. IJTO He-
CKOJMIbKO 3aTpyAHSIET NPUMEHeHHWe acCHHXPOHHBIX 3JeK-
TpoABHraTesneHl, TAe MOJ3Yy9dyld CKOPOCTb MOXKHO MO-
JYUUTh  NepeKJioueHHeM  KHHEeMaTHYecKofi  IemnH
NPUBOJLA C MOMOIIBIO MydT HAH TpPHUMEHEHHeM CIelH-
aJbHHIX CX€M, B KOTODHX 3JIEKTPOABHraTeJb NMHUTAeTCH
ONHOBpPEMEHHO NepeMeHHBIM ¥ MOCTOSIHHBIM TOKOM.

IpumensaooTcs TakXe 3J4eKTPONPHBOABL C 3JEKTpO-
MalIMHHBEIM HJH 3JeKTPOMAarHUTHBIM YCHJUTeNeM H
3JIeKTPOHHBEIE TPUBOMABI, B KOTOPBIX 3JIEKTPOABHIaTeNb
noJiyyaer NMHTaHWe OT 3JeKTPOHHOIO HJIM 3JIeKTPOHHO-
WOHHOTO YNpaBJsieMOr0 BEIMPSIMUTES.

B craHkax ¢ mDporpaMMHHM YyIpaBJieHHeM IUHpO-
KOe NpHMeHEeHHe MNOJIYYWIAM TUApaBJUYECKHe CJaelsl-
1iHe TpPUBOAB, ofecneynBawlliie GOJBIIYIO CKOPOCTb
nonauyd npy ob6pabGoTke W GOJABWIYIO TOYHOCTH BBINOJ-
HEeHHsl TPOTPaMMBl MO CpPaBHEHHIO C CHJOBBIM 3JeK-
TPHUYECKHM CJeAAIHM MPHBOLOM. YKa3aHHEIE TMpEeHMYy-
mecTBa OOBACHSIOTCH OTHOCHTENBHO MaJbIMH pa3Me-
paMn ruapoxasuraresefi. Kpome TOro, rufipounuauHnp
BBHINOJIHSIET HENMOCPEICTBEHHYIO CBfI3b ¢ pabouum op-
raHOM, HMCKJOYass PeLyKTOopel W BHHTOBHIe maphl. Pa3-
pa6oTaHH KOHCTPYKIWH, B KOTOPHIX TMADOLHJIHHAPHI
BHINOJIHAIOT OJHOBpeMeHHO ¢YHKUHH NPUBOLA H IH-
JIHHAPHYECKUX Hamp aBJASIIOMIHUX.

B CBepaH/BHBIX M PAaCTOYHBIX CTaHKaxX ¢ MpOrpam-
MHBIM yOpaBJieHHEeM OpHBOJ [OJKeH obecneduTbr MHu-
HAManbHOE BpEMS mepeMellleHHSI HHCTPYMeHTa HJH
IeTaji 13 ONHOH MO3MIHH B APYIYIO C BHICOKOH TOUY-
HOCTBIO OCTalloBA.
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CxeMa ynpaBiieHHst NPHBOJIOM [JOMKHA 00eCHEeYHTh
TpeOyeMylo XapaKTepHCTHKY pa3roHa M TOpMOXKEHHs.
ToyHBIT OCTAHOB B COYETAHHH C BHICOKHMH CKOPOCTSIMH
YCKOPEHHOTO XOfa B HEKOTOPHLIX CTAHKAaxX 3TOH rpynns
ofecrneynBaeTcst MNpPUMEHEHHEM  [IBYXABHIaTeJbHOro
npuBona. [IpuBon GBICTPHIX MepeMEIeHHH OCYIIecT-
BJASIETCSI OJHMM ABHraTeJNeM, a NpH Nepexoje Ha <«NoJ-
3Y4ylo» CKOpPOCTb BKJIOYaeTcsi Bropoil gBurareab. I1pnu-
MeHsieTcsi NPHBOJ KaK Ha NMEepeMEeHHOM, TaK H Ha NOo-
CTOSIHHOM TOKE.

Jasi nonydyennmss HMU3KMX NOAa4Y M ocTraHoBa 6e3
nepebera HCNOAb3YIOT WIATOBHIE ABHraTesH.

Jlns ynpaBleHuss THAPOABHTATENSIMH U THIPOUH-
JUHAPAMH NPUMEHSIOT CJEAsIiWe 30J0THUKH ¢ HOCTY-
naTeNbHBIM M BpaiaTtenbHbHIM nepeMeinenusiMu. OnHO-
CTYNEeHYaThbli 30/JO0THHK HMeeT HeNoCpenCTBEHHYIO
CBSI3b C 3JEKTpPOMEXaHHYecKuM 1peoOpa3soBarelseM,
a IBYXCTYNEHYaThlil BHINOJNHACTCS C NPOMEXKYTOYHHIM
THIPABIUYECKHM YCHINTEJIEM.

dneKTpoMexaHHYecKHe npeobpasoBarenu IJAst 30-
JIOTHHKOB € BO3BPATHO-MOCTYMATENbHBIM HepeMerie-
HHEM BBHINOJHSIOT B BUIE Pa3JiHYHBIX MarHUTOdJIEKTPH-
YeCKHX HJIH 3JEeKTPOMarHHTHBIX YcTpoicTB. B Kaue-
CTBe 23JEKTpPOMeXaHHYyecKoro npeobpasoBarels C
HeNpephiBHEIM BpamlaTeJbHHIM [BHXEHHEM HCHO/b-
3YIOT HIaroBble ABHTATENH.

[lepBasi cryneHb 30M0THMKA BKJIOYAeT 3JEKTPO-
MexaHHYecKuil npeobpas3oBarelb W HroJbyaTHl KJa-
naH, BTopasi — paclpeleNnuTeNbHb 30J0THHK. 3anas-
IbHBaHWe Hayaja [OBUXKEHHH OCHOBHOIO 30JIOTHHKA
nocjie MOJAauH «CKayKa HaNpsiXKeHHsI» Ha BXOL YIpas-
JIeHHs He TpeBHinaer 4 m/cex. Bpemenue obOpaTHol
CBSI3M NO CKOPOCTH NpaKTHYeCKH YCTpaHsieT BJIHs-
HHE Ha TOYHOCTH BSI3KOCTH Macnia, Ccyxoro Tpe-
HHUS H T. I

B crankax ¢ nporpaMMHBIM yIpaBleHHEM IpHMe-
HSIIOT MPEHMYILECTBEHHO aKCHaNbHO-INTYHXKepHBle THI-
ponsurartenu. OHH paccunuTaHbl Ha paboTy ¢ 30J0THH-
KOM BO3BpPaTHO-MOCTYHATENLHOTO AENCTBHUSI M 30J0T-
HHKOM HENpEepbIBHOrO BpamieHus. ['maponsuratelsb c
30JIOTHHKOM 006pasyeT CaMOCTOATENBHYIO CAEHSILYIO
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CucreMbl NOCTPOEHHSI MPOrPaMMmbt

CucreMbl NPOrpaMMHOTO YIPAaBJIEHHsT MeETaJJIOPexy-
HIMMH CTAQHKaM{ CTPOSTCS N0 Pa3HbIM NpPH3HAKaM: IO
BuAy pabouux ABHXeHHI CTaHKa; IO XapakTepy npo-
rpaMMHpYIOllell HHdopMauuy; no YcTpoHcTBy Boc-
IIPOH3BOAsIIEH 4acTH.

Ilo Buay pabounx ABHKEHHI CTaHKA CHCTEMBI NPO-
rpaMMHOTO yIpaBjeHHs Pa3ielsioTcs Ha ABa OCHOB-
HBHIX KJacca: CHCTeMBl KOODIHHATHOTO HJ/H CTyIeHYa-
TOTO YNpaBJIEHHS! H CHCTEMBI KOHTYPHOTO HJH HEMpe-
PHIBHOTO yIpaBJIeHHS.

VeTpoHCTBO KOOPAHHATHOTO YIpaBjeHHs obecne-
gyHBaeT mnepememienve obpabaTbiBaeMOil aeTalH HJH
MHCTDYMEHTa W3 OJHOH TOYKH B APYIyl0, NIPH 3TOM
BaXKHa BbICOKasi TOYHOCTb OTPabOTKY NepeMelieHus
B 3aJaHHYI0 KOODJHHATYy, a BHJA TpPaeKkTODHUHU, INOJY-
4aeMOH NpH NepeMelleHHH, oco6Oro 3HayeHHs He
umeer. KoopaynatHoe ynpaBjieHue NpHUMeHseTcs Mpe-
HMYUIECTBEHHO B CBEDJHJbHBIX H KOOpAHHATHO-pac-
TOYHBIX CTaHkKax. [las Hero sBJIsieTCs XapakTePHBIM
H Heu3OeXHBIM JHCKpPeTHBIH npuHuun asuxeHus. Ilo-
cJle mepeMenieHUs HHCTPYMeHTa HJIM jJeTajad B 3alaH-
HYI0O KOODAHHATy BBINOJHSAeTcsl paboyas onepanusd,
OTHOCAIlAACA K 3TOH TOuYke (CBepJeHue, pacTauHBa-
HHE, ULIH(OBaHME); HeTaJb B 3TOT MOMEHT HeNo-
JIBHXKHA.

KoopaunaTHoe ynpaBieHue MOXET TakkKe BbIIOJ]-
HATBCS B JEKapTOBHIX KOOpAMHATaX B CTaHKax C IMO-
CTYNaTe/bHBIM [BHIKEHHEM HJHM B INOJSAPHBIX KOOpPIU-
HaTax B CTAHKax C BpalllaTeJbHbIM [IBHXKEHHEM je-
Tand. Pa3nuuaioTcs Takke cucreMbl € aGCOMIOTHBIM
yIpaBjeHHeM, KOTOpble ofecleynBaloT NepeMelleHue
B J06YI0 Touky pabouero mpocTpaHCcTBa, OTCYHTBHIBaE-
MyI0 OT HEKOTOpOro Heu3MeHHOro 06a30BOro Hauanja
KOODAHHAT, ¥ CHCTEMBl C yNpaBJEHHEM IO Npupalle-
HHSIM, B KOTOPBIX Ka)jo0e OTjiejbHOE MepeMelieHue OT-
CUHTHIBAETC OT MpPEABIAYIIero, Kak OT HOBOTO Hayaja
KOODJIHHaT.

A6conoTHoe 3HaueHHe MapaMeTpOB MPOIIE BCEro
IIpOrpaMMHUPYeTCs B MOACJIHUPYIOMHX CHCTEMax H CH-
cTeMax Ha cxemax coBnagenust. as mporpammupoBa-
HHSl  TOpUpauleHuH 3HauyeHWHi [apaMeTpoB B ITHX
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cucreMax Heo6xo0auMo JHOO NPOH3BOANTL llepepacuer,
HaxoAuTb abCoMIOTHOE 3HAauyeHHe mnapamerpa Mmocje
NpHUpAILEHHsS H ero IPOrpaMMHpOBATh, JHOO TIpH KaX-
OM TIpHpalleHHH mapaMeTrpa COBMelliaTb Haya/Jo OT-
CyeTa C HayaJoOM TMpHpalileHus, uTo Tpebyer YCI0XK-
HEHHA CHCTeMBI.

IIporpaMMupoBanHe npupalieHns lapameTpa ocy-
IIEeCTB/ASETC B HUMIMYJbCHBIX CHCTEMax, [OCKOJbKY
KaXAbli HMMNyJbC B 3THX CHCTEMAax COOTBeTCTBYET
KaKkoOMy-TO 3JeMEeHTapHOMY (MOJOXKHUTEJbHOMY HJIH
OTpHLIaTeJbHOMY) NpHpauieHnio napamerpa. [Ipu mpo-
TPaMMHPOBAHHH TNpPHPAIICHHA BO3MOXKHO CYMMHpOBa-
HHe omu6Gok oTpaGoTKu paszoBeix mporpamm. Ilpu
60/IbIIOM KOJIHYecTBE pas3oBBIX NPOTPAMM HAKOILIEH-
Hasg omubka MOXKeT IOCTHTHYTb 3HAUHTEJNbLHOH BeJiH-
YHHBI, B TO BpeMsi Kak NpPH NMporpaMMHpoBaHHH abco-
JIOTHHIX 3HayeHH# HAKOMJEHHHX OIHOGOK HeT u owHub-
Ka oTpaboTKH mpelAbAyllied pas3oBofi NpOrpaMMHl
COBEpIIEHHO He BJIHSET Ha TOYHOCTh OTPabOTKH mocJe-
Aywouei.

YCTpoficTBa KOHTYPHOTO HJH HENpepslBHOTO YII-
paBienns obecrneyuBalOT pabouyee [BHXKEHHe JeTalH
HJIH LHCTPYMeHTa N0 HenpepuiBHON TPaeKTOPHH, KOTO-
pas H co3faeT TpeOyeMyl0 NMpOrpaMMoH MOBEPXHOCTb.
ITostomy kK TouHOCTH OTpabaTeiBaeMoH TpaeKTOpPHH
NpebABISIOTCS COOTBETCTByIoIHe TpeGoBanus. Kow-
TypHOe YNpaBJcHHE NpHMEHseTcs TIJIaBHEIM 00pasoMm
BO (pe3epHHIX W TOKAPHBIX CTAaHKaX BCeX BHIOB.

K HenpepbiBHEIM CHCTeMaM OTHOCHTCH Bce CHCTe-
MH], B KOTOpHIX NpOTpaMMa 3amiChIBaeTcsl HenpephbiB-
HOHR BeJHYHHOM.

1. Cuctema ¢ ampauryao#t moAyasuud. B Gouab-
IIHHCTBE CJYy4deB 3T0 (OTOJEKTPOHHBIE CHCTEMHl C
3amUChio NMPOrpaMMbl B BHJie depTexa Ha OyMare wiH
KPHBOH Ha KuuomieHke. OpAHHATHl €€ aMININTY[bI
NPONOPIHOHAJ bHEl  NIPOTpaMMHpYeMBIM  Nepemellle-
HHSAM.

2. Cucremnl ¢ ¢asoBoit monyssuuedt. [Tporpamma
B HHX 3aJdeTcsd CHHYCOWAAJIbHBIM HanpsiKeHueM, ¢a-
3a KOTOpDOTO MPONOPUHOHANbHA NPOrpaMMHPYEMEBIM
fnepeMenteHHs M.

ITH CHCTEeMbl IBJASIOTCS Pa3BHTIEM CJAEAAULNX CH-
CTeM C CeJbCHHHBIMH RaTUIKAMI NOJOMXKEHHS .



K 1HCKpeTHbIM C¢HCTeMaM OTHOCSITCS CHCTEeME,
B KOTOpbIX HporpaMma 3anlcaHa HUMBYJIhCaMH; HX
MOX}0 pa3eNiiTh HA [Ba OCHOBHBIX BHJa:

a) HaTypaJbHble, B KOTOPHIX JJIMHA IepeMelleHnH
3a7a€eTCsl HPOCTHIM UMNYJbCOM, T. €. KaXKAbli UMRBYJbC
HMeeT OfIHY HEH3MEHHYIO LeHY B eJuHHUIlax nepemelne-
HEs1 (MMITYJIbCHblE CUCTEMBbI);

6) KoaoBsble MM UHM(POBbIE, B KOTOPbLIX HPOrpaM-
Ma 3anpcaHa KoJoM, T. €. BelMuYHHa nepeMelleHUs 3a-
HaeTcs YCJNOBHOH KoMOWHaLeli yucjga M nopsfilka UM-
NyJbCOB (CHCTEMa Ha CXeMaX COBMaJeHUs).

Bocnpoussoasuine ycrpoiicTBa CHCTeMbl NpOrpam-
MHOTO VNpaBJeHHS pa3jMyaloTcs Mo HpHUHUMDY YHpas-
JeHus M Nno tunmy npusofa. [lo mpuHmumy ynpasJenHs
BCE CHCTEeMBl AeJATCS Ha [Ba OCHOBHEIX KJacca — CH-
CTeMb! ¢ PAa30MKHYTOM 1Ienbl0 U CHCTeMbl C 3aMKHYTOH
LenblO,

B cucremax ¢ 3aMKHYTOIl 1enblO ABHXXEHHS B MpO-
lecce ynpaBJieHUs He KOHTPOJHPYIOTCS H He Co-
HOCTABJASIOTCA € 3aJaHHON nporpaMmod. B cucreMax
C 3aMKHYTO! ienblo ABHXKeHUS o0beKTa HempepbiBHO
WM JAMCKPETHO uepe3 HEKOTOpble MHTepBaJbl BDeMeHH
CONOCTABJSIOTCK C 3aJaHUEM NpOrpaMMbl H yhpasJje-
HHe JIBMJKEHHEM OCYILeCTBJfercs B (YHKUHH OTKJO-
HeHus (oummbok) ynpasJjseMoro napamMerpa oTr 3alaH-
HOTO.

Ilenb, KoTOpast mnepejaer pe3yJsibTaT H3MepeHHS
ABHXKeHHs1 oObeKra K OpraHy ylnpaBlieHHs, Ha3blBaeT-
cs obpaTtHofi cBs3bio. TaknM o0pa3oM, BCe CHCTEMbl
€ 3aMKHYTOH Lenblo ynpar/ieHusi — 3TO CHCTEMBI C 006-
PaTHOH CBS3bIO.

CHucTeMBl ¢ Pa30OMKHYTOI Lenblo YHpaBJeHHS MpH-
MEHSKIOTCS CPaBHHTENbHO pelko. OHM BHIIOJNHSIOTCA
Ha OCHOBe WIATOBBIX CHHXPOHHBIX WM CHHXDOHH3HDO-
BaHHLIX  JBHratenefl ¢ OoJbIUUM YHCJAOM HOJIO-
COB.

B ocHOBHOM 171a ynpaBlieHHi MeTaJl10pexyIHMH
CTaHKaMH  HPUMEHSIOTCA CHCTeMbl ¢ ofpaTHo#
CBS3bIO.

OO6bacusercs 370 TeM, YTO B NPHHIHIE CHCTEMBI C
06paTHOH CBH3bI0 JOJIKHB 06ecneydTnh GOJBIIYIO TOY-
JHOCTb, TaK KaK pe3yJabTaT yHpaBJleHHs JABHIKeHHeM
HenpepbiBHO KOHTPOAHpYeTCs.
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3annch ¥ BOCNpoH3BeJeHNE NPOTPAMMHBIX
CHrHanos

[Tporpammy kaxjoro mpouecca, 3ajaBaeMylo CTaHKY,
Heo0X0AHMO MpeJBapuUTeJIbHO TUIATEJBHO IMOAr0TO-
BUTb, T. €. pa3paboTaHHBIH TeXHOJOraMH IPOH3BOL-
CTBeHHBIH Npouecc TpeOyercsl nepeBecTH Ha YCJOBHBIN
a3k nudp. Kak 6bl10 ckasaHo B NMpeAHAYIUHX Dpas-
Jesnax, nporpamMMa paboTel cTaHKa BHIpaxkaercd ps-
Jom uucesa. Kak e 3akoaupoBaTh 3TH YMCJa TakK,
yToObl Takas 3amuch Oblla JAOCTATOYHO YyAOOHA, HE
3aHUMaJia MHOTO MecTa ¥ 4TOOGH Te yCTPOHCTBa CTaH-
Ka, KOTOPHIM NPEACTOMT €e «[POYHTATh» H <IOHATHY,
O6bIM B TO Xe€ BPeMs MaKCHMaJIbHO NPOCTHIMH H Ha-
JIeKHBI MU ?

ITosHakoMuMCSt 1718 Hayajda C CaMbIM [OPOCTHIM
cnoco60M 3amHMCH NpOrpaMMbl — BHIPAa3WM UYHCJIAMH
IBUXEHUHEe N0 KaKOMYy-HUOYAb KPUBOJHHEHHOMY NYTH
KONHPHOro Kyjaauka (cMm. puc. 83). B srom cayuae
Kax/Jasi OnopHas TOYKa IYTH HHCTPyMeHTa WU [Je-
TaJd — ee MNOJIOXKEeHHe Ha MIOCKOCTH — AOJKHO OBITb
BHIDAXKEHO JABYMSI PacCTOSIHHUSIMHU: OT FOPH3OHTAaJbHOH
U OT BePTHKaJbHON ocell koopauHaT. BoJsee npocroi
 MeToJ 3aKJI04aeTCsl B MOBOPOTE 3aroTOBKH HA OJHY M

Ty e BeJuuHHy, HanpuMep Ha 1° u onpeneseHHH
paccTossHusI, Ha KOTOpOe [OJXHa 3a BpeMsl oyepejHo-
ro [OBOpPOTa CMeCTHTbCH ¢pesa, yrobbl obpaboraThb
3allaHHbli npoduiab. 3TH paccTOAHUA U OYyAYT Xapax-
TepHU30BaTh HeoOXOJHMBIE NPH COCTABJIEHWH NpPOrpaM-
MBI ONMOPHBIE TOYKH TPAEKTOPUH HWHCTPYMEHTA.

Kak BugHo, 3gecb 148 uupoBOro BHIPaXKEHHS
nporpaMmbl ABHXKEHUS HHCTPYMeHTa HJHM [eTanu OT-
HOCHTeJIbHO MHCTPYMeHTa HeoOXOXMM He OAHH, a JABa
psina wudp. B pesyabrare noiayuum nporpaMMmy CTaH-
Ka B dopMe TaGaAuIBl:

| 49° ! 52,75
e 0,05 | 5
| 50° L5270 | — S !
R 0,10 | 10
51° | s2.60 ’ |
S R 0,14 ‘ 4|
522 | 5246 1




B nepsoMm cronbue O6yAyT yKa3aHbl Yr/ibl IIOBOPOTa
IeTalH, BO BTOPOM-— MPHpAILeHHsT PacCTOSHHA MeX-
Ay UEeHTPOM JeTajH U UeHTpoM ¢pespl. Eciu jaBHXKe-
HHMe NPOUCXOAMT He Ha IJIOCKOCTH, a B oObeMe, B Tpex-
MepHOM IPOCTPAHCTBE, TO MOHAAOOATCH PacCTOSIHHS
OT TpeXx B3aMMHO NepHeHAHKYJISApHBIX oOcCell KoopiH-
HaT, T. €. TpU paja uHdp.

[To BceMy nyTH ABHMXKeHHs] Hafo B3ATbL OoJbllioe
KOJIH4eCTBO TAaKHX TOYEK Ha HeOOJBLIHX PacCTOSIHUSX
ollHa OT APYTOH M AJSl KaXKAOH H3 HHUX OIIpeJeJHTb ee
KOOpJAHHAThl H BBIpa3uTh uuppamu. Bribepem, nanpu-
Mep, KaKyl-1H00 AOCTaTOYHO MaJyl0 eJHHHuUY nepe-
MmeleHusi, nycrb 3to O6yner 0,01 mm, u noaenum Ha
Hee BeJIMYHMHBI NPHpalleHui, HaXoJsilHecss BO BTOPOM
croabue Tabauubl. Beinolnus 3to aeiicTsue, 3alHileM
B TperbeM cTos0ume TabJjHubl NporpaMMy B BuAe CO-
BOKYIIHOCTH HEHMEHOBaHHBIX YHCeJ; APYrHMH CJOBa-
MH, 3alldilleM ee HenoCpeJCTBeHHO B LH(POBOM BHIE.

Paspaborannyio unpposyio nporpaMMy Haao eLje
3anucatb B TakKoM BHJAE, yToOLI oHa MorJja ObITb CUH-
TaHa M BbINOJHEHA 3JeKTPHYeCKHMHM aNnnapaTaMH.
Bosbmem OyMaxHylo JeHTy H OylJeM ee paBHOMEpPHO
nepeMarbiBaTh ¢ OJHOTO Bajia Ha JAPyroii no mepe
nosopora obpabarbizaemoii aeranu. Ha kaxaom oT-
pesKe JIEHTHl, COOTBETCTBYIOILEM INOBOPOTY JeTajH Ha
1°, HaHeceM OTBepCTHsl, NPHYEM YHCJIO HX KaxKIAbiH
pa3 OyneM BbIOMpPaTb paBHBIM COOTBETCTBYIOILEMY
YHCJy, 3alNHCAaHHOMY B TpeTbeM CToabue TabaHIbL.
[TousiTHo, uTO uHCHO oTBepcTHi OyAeT pasJHyHBIM Ha
pasjHYyHBIX YyyacTKax JIeHTbl, OAHAKO B Ipejesax
KaX/J0ro M3 3THX Y4aCTKOB pacnpe/eJHM HX paBHO-
MepHo. Takoli cnoco6 3amucH nporpaMMbl paboThl
CTaHKa B BH/€ LENOYKH OJHHAKOBLIX OTMETOK, Ka-
Jasi U3 KOTOphIX COOTBETCTBYeT onpeleseHHOH BeJH-
YyHHe NepeMelleHHs] HHCTPYMeHTa OTHOCHTeJbHO JeTa-
JIH, Ha3blBaeTCsl YHHTApHBIM KOIOM.

3HaKH NporpaMMbl MOXKHO TaK:Ke XOpOLIO 3allH-
caTb Ha MarHUTHo#l Jente. OHM yMeIlalOTCs Ha Hel
3Ha4YNTEeJIbHO [JIOTHee, yeM Ha OYyMaxHOH, Mo3ToMy
JeHTa NoJydyaercss MeHbIUefl AJHHBI, a ynpasJ/sieT OHa
6osiee NpoOJOJ/IKHTENbHBIM IpoueccoM paborel. Takas
JIeHTa MOKphITa TOHKHM CJloeM BellecTBa, obJajaio-
IIero Crnoco6HOCTbIO  HAaMarHHYHMBATbCst W AOJTO
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COXpalsATh MaruuTHule cBOHCTBa. Ha 1 a4t takoil Jed-
Thl MOXHO Da3MeCTHTb L0 ISITH OTMETOK H, CJeJoBa-
TeJbHO, YMEHbLIHTb 0OLLYi0 OJHHY NpOrpaMMei 1o
MmeHpiieii Mepe B 10 pas no cpaBHeHHIO € pporpam-
Mo#i, 3anHCaHHOH Ha nepdoJenTe.

Takum 00pa3oM MOXKHO 3HAYHTENBHO COKDATHThb
IJIHHY NDOTPaMMHOH JIEHThl, HO KOJIHY€CTBO MAarHHT-
HBIX OTMETOK, KOTOpble Ha He#l NOJIKHBI ObiTh 3allM-
CaHbl, H3MEHHTb Hesb3s. HaHeceHue Ha MarHHTHYIO
JIEHTYy COTHH ThICSIY, MHJJIMOHA MAarHHTHHIX IUTDHXOB
BDYYHYIO CBsi3aHO ¢ OosblIHMH TpynHOcTsiMu. [loato-
My CO3LajH clenualbHble ObICTPOLEHCTBYIOIIHE 3JIEK-
TDOHHO-BBIYHC/IHTEIbHEIE MALIHHBl — HHTEPOJSATODHL.
DTH MallHHBl PACCUXTBIBAIOT NPOrpaMMy no 3ajaH-
HbIM ONODHBIM 3HAUEHUSIM TPAEKTODHH HMHCTPYMEHTa,
a160 npsaAMo 1o GopmysaM ¥ YDaBHEHHSIM, OMHCBIBAIO-
UM oOpabaTriBaeMble NOBEPXHOCTH, PaCCUHTBHIBAIOT
TeM HJH WHBIM CHOCOOOM NpOMEXYTOYHble 3HauyeHHs
H HAHOCAT NPOrpamMMy (ualile BCEro B YHHTAPHOM KO-
Iie) Ha MarHUTHYIO JIEHTY, KOTODYI0 MOXKHO 3aTeM HC-
[10J1b30BaTh HENOCPELCTBEHHO [JIsl ynpaBJieHHs CTaH-
KOM.

B rnocienHee BpeMs nOSIBHJIHCh CTaHKH, KOTODBIE
He TpeGYIOT NMOArOTOBKH NPOrpaMMBl CTaHKa MO YHC-
JaMm uau ypasHeHusiM. OHH crnocolHbl 3adukcHpoBarth
palGoTy BbICOKOKBa/JH(UIKEPOBAHHOIO paboyero, KOTO-
peiii o6padaTuiBaeT geTajdb, ynpasJssi CTAHKOM BDYY-
Hylo. C nOMOILBIO CHENliajbHBIX YCTPOHCTB OHH «3a-
[IOMHHAIOT» BCe AeiicTBHs paboyero u noJyueHHylo Ta-
KMM 00pa3oM nporpaMMy NPHHUMAIOT AJS aBTOMaTH-
YeCKOro ynpasJICHHS CTAHKOM npH 00paboTke CepHH
Takux XKe AetaJefl, nogo6iuo TOMY, XaK, oJHaXKIkl 3a-
NHCaB peyb HJK MY3bIKY Ha MJACTHHKY HJM XKe Ha
Mar{HuTHYIO JICHTY, MOXHO noTOM 06e30Iu60YHO BOC-
NPOHU3BECTH HX CKOJbKO YFOZHO Das.

HanGonee yno6ueim crnocoG0M perucrpaiuud H fo-
CAeNyIONer0 BOCAPOK3BEICHUSA NPOrpaMMbl 0Xa3aJjcst
crioco6 ee 3aluCH Ha MardMTHYIO JIHTY WJIM MarHdT-
Hbllf 6apalaH. B mpouecce 3amHCH M BOCNDOH3Bene-
HHSl NPOrpaMMHBIX CHTHAJIOB MarHHTHas JIeHT4 npo-
TATHBAETCS C MOCTOSIHHOIl CKOPOCTBI0O MMMO 3anHChI-
BAIOIHX MarHHTHBIX TOJOBOK. OCHOBHOMH 4aCThi0 Mar-
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TOBJASIETCSE H3 CHEUHAJNbHOFO Keje3a 1 COCTOHT 12
IBYX NOJYKOJEIL.

B pa6ouyeil yactu ro’o8KH, o6palleHHON K JICHTE,
MeKIY TOJOBHHKAMH CepJeYyHHKa HMeeTcs 3a3op
0,01-—0,02 ma. Ha cepmeynnx HaneBalOT ABe KaTyll-
k1 ¢ obmorkoil. IIpy nponmyckanun yepes KaTyuwxn
nepeMeHHOro TOKa B 3a3ope cepleyHnka oGpasyercs
MarHuTHOE MOoJIe, KOTOpoe, AeHCTBYs HA HaMarHHUM-
BAIOUIYIOCS IWIEHKY JIeHTBHI, OCTaBJsieT Ha Hell cjelbl
B BHIE TIONEPEYHbIX HaMarHHYeHHBIX Y4YaCTKOB —
wTpuxos. Takum ofpas3oM, Ha JeHTe MOryT OHITh 3a-
PeruCTPHPOBAHH! JOObIe MPOrpaMMHBIE CHTHAJBL.

Ilpn BOCHpOHM3BEJEHHH CHIHAJOB JeHTa IIPOTATH-
BAeTC MHMO BOCHDOH3BOMSIIHX MArHHTHBIX T[OJIOBOK.
MarsuTHble HITPHXH, NMepeMellasick B 3a30pe Cepled-
HHKa, CO3/AI0T B HEM NepeMeHHBIl MarHHTHBHIH IOTOK,
XOTOPHIH, B CBOIO oyepenb, BO30OYyXKIaeT 3JeKTPOLBHU-
KYIIYIO CHJIY B KaTyulkaX MarnHTHOH TroJIoBKH. B pe-
3yJbTaTe€ MPOHUCXOQUT  «CUMTHIBAHWE»  MAarHHTHHIX
IWITPHXOB ¥ Npeolpas3oBallie pe3ybTaToB CYMTHIBAHHSA
B KOMaHJHble CHIHAJbl, KOTOPble MOTYT OLITh HCIIOJb-
30BaHbl /IS YIpaBJIeHHst CTAHKOM.

BMecre C 3anmycKoM craHKa HauHHaeT AefCTBOBaTb
yCTPOIiCTBO, 3amHCHBAaIONIee HA MaTHHTHYIO JIeHTY
nefictBus oneparopa. Ilpu ozHoBpemennoir pabore ne-
CKOJIbKHX 3JIeKTPOJABHraTeneli HA JEeHTe perucTpupyer-
CSl COOTBETCTBYIOIlee uHCJO CHTHAJOB PAa3JHYHON ya-
CTOTHI.

OnnospemMenno ¢ oOkoHuanuem obpabotkn jiera-
JU 3aKaHuHBaeTcsi 3anuchb mnporpaMmbl.  BepHyB
MarHUTHYIO JIEHTY B HCXOA!IOE MOJIOXKEHHEe M YCTaHo-
BHB HA CTAHOK HOBYIO 3aroTOBKY, MOXHO NepeiiTy Ha
06paloTKy jAeranu B aBTOMAaTHueCKOM pexHme. Mar-
HHTHA% JIeHTa, NPOXOJsi MHMO CUHTHIBaIOIlleH IONOBKH,
6yner naBOIHTh B ee 0OMOTKaX NepeMeHHble TOKH pas-
anunoft wactorhl. IlosmocoBeie duabTPE pacmHdpyioOT
3TOT CHrHaJ. B COOTBeTCTBHH C 4aCTOTaMH, KOTophle
OH COJIePKHT, OYLYT BKJIOYATLCH Te HJH HHble 3JeK-
TPOABHTaTeNlH, IPHBOAS B JBHXKEHHE HHCTPYMEHTHl B
Tofi Ke caMoOfi TNocCJenoBaTesbHOCTH, B KOTOPOH HX
BKJIOUaJ ONEpaTop, APYrHMH CJIOBaMH, NOBTOPSiA HPO-
rpamMMmy, 3amnHucauHylo npu o6paboTke mnepBo# Ie-
TasH.
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K0opAHHATHO-PACTOYHBIA CTAHOK
C NPOrpaMMHBIM yNPaBleHHEM
mozaean 2J145011p

KoopavnarHo-pacTouHkll craHoK (puc. 84) moxer
paboraTe Kak OpW PYYHOM, Tak W OPHU NPOrpaMMHOM
ynpasiaenud. Ilpyn pyyHoM yupasjieHHH 1J/Is1 yCTaHOB-
KM pasMepa onepaTop mO/Ab3yeTcsl KOOPAHHATHOM
ONTHYECKOH OTCYETHOH CHCTEMOM, a pexuMsl o6pabor-
KH BHIOMDaeT C INOMOIIbIO peryJsaToOpoB CKOPOCTH
LWINHHAENS H NOLayH.

ITpy nporpaMMHOM ynpaBJ/leHHMH aBTOMAaTH3HPYIOT-
Csl cileyIOlHe OTepaluy: ycTaHOBKAa KOOPAMHAT CTOJA
U ca/ja3ok; BbIGOpD CKOPOCTH MINHMHIeNd; BHOOp CKO-
pPOCTH NOLAuH TH/b3pl. JTH mapaMerpsl, a TakxKe HO-
Mep MHCTpYMeHTa W HOMep onepauuyu HHIMKaTHPYIOT-
csl ¢ MOMOUIbI0 HH(PPOBHIX TabJIo.

B craHke npenycMOTpeH 3aMKHYTHIi aBTOMarHye-
CKMIl UMK ynpasJ/eHusi, CojepKalluil, MOMHMO KOOp-
JHHATHBIX TepeMelleHul, BKJIOYEHHE M OTK/IOYeHHe
BpalleHus WINUHAeAs M nojayu rujb3pl. [lojoxeHne
THJIL3EL KOHTPOJIHPYeTCA NPH 3TOM NYTEBHIMH BHIKJIO-
YaTeasMH.

ABTOMaTHYeCcKOe NO3HUHOHHPOBaHHe (YCTaHOBKa
KOODJAHHAT) INPOUCXOLHT B CJeAyiollleM Nopsixe.

1. B coorBercTBum C 3aJaHHON JAPOOHOH YacCThio
pa3Mepa ycTaHas/juBaercsl kaperka dorogaruuka, me-
pemeiraemMasi BLOJb JKpaHa CleLHANbHBIM CepPBONPH-
BOJIOM.

2. Ilo koMaHze onepaTopa HayHHaeTcs nepeMere-
HHe CToJa, KOHTpoJsupyeMoe rpy6oft cucreMoil oTcue-
ta cespcuHamu. ITo mepe nomxoma K 3amaHHOMY pas-
Mepy CKODOCTb NepeMellleHUs CHHXKaeTcs.

3. Tocne Toro kak cros upuGAM3WTCA K TOUKE
OCTaHOBA Ha paccTosHHe MeHbule 1 mau, ycTpoficTBO
rpy6ofi cHCTeMBI OTCuUeTa OTKJ/IOYAeTCs, M JBUXKEHHe
NPOLOINKAETCH HAa MHHHMAJBbHOH CKOPOCTH .0 TWOJY-
yeHHsl CHrHasa (oToLaTyYHKa, KOHTDOJHPYIOILEro mo-
JIOXKEHHE OCHOBHOH W BCIOMOraTeJbHOH PHCOK OnTH-
YeCKOH OTCYETHOH CHCTEMBI.

Jns  cokpalienusi BpeMeHH, 3aTpayHBaeMoro Ha
yCTaHOBOYHLIE ONepalxy, CTOA H CajJa3Ku nepeMelia-
1oTcs ofHoBpeMmenHo. YIx mpuBopsl paboraloT He3aBH-



KoopaunaTHo-pacTouHON CTaHOK ¢ MporpaMMHbiM ynpapiaeHuem Puc. 84

mopenn 2J1450[1p

cuMo Apyr or apyra. Onepauun OTXKUMa CTOJa U Ca-
JIa30K mepejl HayajoM BHXKEHHS H 3axXuMa mnocie
€ro OKOHYaHUs NPOH3BOASITCS aBTOMAaTUYECKH.

ITo oOKOHuaHHM nepeMellleHHS CTOJA K Caja3ok
aBTOMAaTHYeCKH CYHTHIBAeTCsl CJelyiouias mapa Koop-
JMuHAaT Hu, ecau Tpebyercs, udMeHsiemcs npoOHas wacTb
pa3mepa (moJel MMJIMMeTpPa) W HauydMHaEeTCs ycTa-
HOBKU (poronatunkoB. [lns usmeneHus npoOGHOH yacTu
pasMepa WCHOJb3yeTCs! CepBONPHBOJ, NepeMellalouui
¢oronatuyuk B Tpebyemoe mnoJiokKeHHe (BLOJb 3KpPaHA
OTCYETHOH cucteMbl). Bsaroaaps yBenuueHHO ONTHYe-
CKOH cucTeMbl HeT HeoOXOAHMOCTH cMmeniarth ¢oronar-
YHK B Tpejfejax OJHOI0 MHJIJHMETpa C MHKDOHHOM
TouHocThio. Ilpu 75-KpaTHOM yBeJdHueHWU OH mepeMe-
maercst B npejesax 75 mm ¢ auckperHoctbio 0,075 mau.

[TosoxeHue ¢oromaTuka KOHTPOJNUPYETCS YCT-
pOMCTBOM, aHAJOrHYHBIM [AATYUKY IMOJOXKEHUs CToJa
u canasox. TpeOyemble 3HaueHUs KOOpDAHHAT MOTYT
6LITb YCTAHOBJEHH Ha TNyJbTe YOpaBJeHUst C IO-
MOUIbIO AECATHMO3HUWOHHBIX MNepeKJauareseH, NOMH-
MO 3amucu Ha nepgoxapry.
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Hapsiny ¢ nporpaMmHbIM ynpaBjeHHeM npu pabo-
Teé HA CTAaHKe BPYYHYIO aBTOMAaTH3HPOBaHbI CJEAYIO-
miye onepayHu:

a) OTHHM CTOda M Cajlla3oK NpH BKJIIOYEHHH HX
liepeMelleHHs;

6) OTXKHM H 32XHM IINHHAEIbHOH KOPOOGKH O H
nocJe OKOHYaHHsl ee nepeMelleHus;

B) pa3XHMM H 3aXKHM HHCTPYMEHTa B LINHHJAENE.

OCHOBHBIMH y3JIaMH 3JIeKTpoOGOpYOBaHHst CTall-
Ka C NporpaMMHbIM yNpaBJleHHeM SIBJASIOTCS:

a) ycTPOHCTBO CuUHTHIBaHHA 4 MNpeoOpasoBaHus
HHGDOpMALUY;

6) cepBOnpHBOAB H YCTPOHCTBA KOHTPOJA HOJO-
KeHHA (QOTONATYHKOB;

B) NPHBOJAH NepeMelleHHs CTOJA H Calasok;

r) YCTPOHCTBO TOYHOIO OCTAaHOBA.

Koopaunater o6GpaGaTbiBaeMbiX OTBEpPCTHH U pe-
XHMB 00pabOTKH 3anHCHIBAIOTCA Ha CTaHAapTHOH
80-koq0HHOW nepdokapTe B Bule KoMOHHAUHHA OTBep-
CTHH, pacloJIOXeHHBIX BROJb CTPOKH. Ha onxo#l mnep-
dokapre moryT ObiThb 3amucaHbl KOOpAHHaTHl 12-TH
orBepcTuil. CuuTHIBalOulee YCTPOHCTBO, BMellaloniee
BoceMb nep¢okapT, npeacrasiaser coboii OapabaH.
[lleTkH, cuuTBIBaIOIHE CTPOKY Mmep(oKapThi, 3aMbl-
KaloT lieNld NMHUTaHHA peJjie B TeX MeCTax, TAe Ha mep-
(doxkapre npobGurel oTpepcTusi. KOHTaKTH 3THX pelle
MOArOTOBJSAIOT BKJIOYeHHE COOTBETCTBYIOLIHX OTIaeK
crneuualbHbix TpaHcdopmaTopos. 3TH TpaHcdopma-
TOPHl MOAKMIOYAIOTCH K O6MOTKAaM CJENSIHIHX CeJIbCH-
HOB, KOHTPO/JHDYIOUIHX MOJOXeHHe IOABHXKHBIX Opra-
HoB ctaHka. [loxkmouenne To# WM ApYrod oTHa¥kH
TpaHcdopmaTopa 3KBHUBAJEHTHO YCTaHOBKe 3ajalolile-
ro ceJbCHHa Ha COOTBETCTBYIOUHH yroJa. Hanmpsaxeunne,
nosiBAfIOleecss Ha BBIXOAHBHIX OGMOTKax ClensLHX
CeNbCHHOB, HCNOJb3yeTcs IJI ONpeflle/eHHa Hamnpas-
JeHHs MepeMelleHlss ¥ ynpaBJeHUs CKOPOCTHIO lepe-
meuledus. OfHM H Te Xe TpPaHCHPOPMATOPbl HCNOJb-
3YIOTCS CHayaJa AJd YCTaHOBKH (DOTORATYHKOB, a 3a-
TeM [epeKJIOYyaloTCa Ha CeJbCHHB, KOHTPOJHDYIOUIHE
NnoJioXeHHe CTo/Ia H Calla3ok.

Ha cranke MoxHO Mo6oe moJoXeHHE CTOJIA U Ca-
Jla30K NMPHHATb 32 HAyaJo oTcyeTa KOOPUIHAT — CMe-
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anddepeHuHaabibiX CeJbCHHOB. BKJOYEHHBIX MeXAy
NporpaMMHPYIOIHMH  TpaHchopMaTopaMu H  cJels-
wumMH  cenpcuHamu. [ToBepuys ancddepeHnHaNbHBIN
CeJbCHH Ha YroJ, paBHbIH YIJY Paccor/acoBaHHsi, HO
B 00paTHYIO CTOpOIY, MOMHO KOMIEHCHPOBAaTh Pacco-
riaacoBanHe. TaxkuM o00pa3oM, eciM Ha 3aAamOLIHX
TpaHchopMaTopax MOIKJIOUEHbl «HYyJeBsle OTHalKH»,
a CTOJ CTaHKa CMellleH B NOJOXKEHHe, KoTopoe Tpeby-
eTCs NPUHSTb 3a Haval0 OTCcyera, MOBopaynBasg AH(-
(dhepeHUHPOBAHHLIC CENLCHHDI, MOXKHO CHTHAJM OT CeJlb-
CHHOB cjegath paBHbiv uyaeBomy. [losopor audde-
peHIHabHbIX CeJbCHHOB OCYLIeCTBISETCS CepBONpH-
Bogami. Cseieniie Hayala oTcyeTa B npejenax
MHJJIHMeTpPa NpPON3BOLHTCA B ONTHYECKOM YCTpOHCTBE
craika BpyyHyio. doTonaTyHkH mepemelalOTCs 3JeK-
TPOABHraTe/siMIi MOCTOSITHHOrO TOKa MaJioif MOLLHO-
CTH, MHTaeMbIMH OT HeOOJbLIMX MarHHTHLIX YCHJHTE-
aefi. JlnanasoH peryJaypoBaHHs CKOPOCTH MpHBOJa
paBen 1—10.

[MTepemeuienre ¢oTonaTynka (BeIOOp HampaBJeHHS,
CHEXEHHMe CKOPCCTH M ocTaHoB) obfecneuuBaercs ¢a-
304yBCTBHTEAbHBIM OJoxoM. CJaexasimiue ceJbCHHBI MPH
5TOM CBSI3aHbl BHHTOM, 1O KOTOPOMY IBHMKETCS Kaper-
Ka ¢ $OTOLATUHKOM.

IlpuBon nepemelleHHss cTOJ1a M Cajgas3oKk Ocyule-
CTBJAAETCH JBHTATEASMH NOCTOSHHOIO TOKa, MOJydalo-
(IHMH MHTaHHe OT TPAH3HCTOPHBIX nNpeodpaszoBarefel.
CkopocTh mepeMerieHHsl CToJa H Caja3oK peryJaHpy-
ercs B npejenax oT 30 go 2400 .um/mun.

Ipxa ycTaHOBKM KOOPIHHAT NPH OPOTPAMMHOM
yOpaBJaeHHH NPOHCXOANT clelyloilHM obpas3om. B Ha-
yajie ABHXKEHHE MPOHCXOLHT C MAKCHMAaJbHOH CKOpO-
CTbiO, MpH NPHOMIIKEHHH K 3aJ2HHOMY IIOJOKEHHIO
CKOpOCTb, onpeflesiieMas yraoMm (HanpsiKeHHeM) pac-
corjacoBaHHsl CeNbCHHA, CHHXKaercs. 3areM Ha pac-
crofaiun 0,5+0,2 MM N0 nONOKEHHS COrJ1acoBaHUA
NPOHCXOOHT JBHXKeiHe C T[OCTOSIHHO CKODOCTBIO
30 mm/cex. KoManna Ha npekpamleHHe 3TOrO Mepe-
MelleHHsl nojaercs (OTOLAaTYHKOM, cpabarbiBaloUiHM
OT BCINOMOraTeJbHON PHCKH, HaHeCeHHOH Ha OnTHye-
ckolt suHelike 3a 0,08 mm no ocnosuo#. [locae sroro
BKJIOYaeTCs NpHBOL MeAJeHHHIX nepeMeulenuil. [TyTb,
KOTOPBI OoAKe! OuTh NMDOWAEH 10 TOYKH 0CTa3HoBna.
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cocrasasier 0,02—0,05 . [IBuxKenue oCylLeCTBASET-
Csl C MOCTOSAHHOM cKopocTbio. [1pHBOAHOR 3JeKTpONBH-
ratejib MaJjioii MOILHOCTH, HMEIOIUHH BCTPOGHHBIH pe-
AYKTOp, MOAKJHOYARTCS 3JeKTPOMArHHTHOH My(PTOH K
OCHOBHOH KHHeMAaTHYeCKOI IIeH.

[Tepemertenuss crosa 1 cana3ok, Kak NpasHJIO, He-
oauHakoBbl. UToObl u3bexarb owWHGOK, BOZHHKAIOIIHX
[IpH TOYHOH yCTAaHOBKe IO OJHOI KOOpJAHHATE H OAHO-
BPEMEHHOM MepeMellleHHH N0 APYrofl, NpHBO/J, NepBbIM
[OJYYHBIUHA KOMaHAY OT BCIOMOraTeJbHOH pHCKH,
OTKJII0OYaeTCsl 10 MOMEHTa OKOHuYaHHS OBbICTpOro [JBH-
XKEHHSl 10 BTOpOH KoopauHare. sl HOBBILIEHHS TOY-
HOCTH OKOHYaTeJbHHIH MOAXOA K 3aJaHHO# KoOpAHHa-
Te OCYIIeCTBJSIeTCSl BCerja ¢ ORHOH CTOpoHH. B cay-
4yae JBHXKEHHS C IPOTHBOIOJIOXKHOTO HanpaBJeHHS
Tpe6yemast kopAuMHaTa OyaeT mnpoiiJeHa, MOCJe Yero
NPOHCXOAHUT pEeBepC H NOAXOA C HYXKHOH CTODOHHI.
[Tocie oxkonuanus nepeMelleHHs  aBTOMAaTHYeCKH
BKJIIOYdeTCH 3aXKUM CTOJIa H Cajla3ok.

YCTpoO#iCTBO TOYHOrO OCTAHOBA COCTOHUT M3 3JIeK-
TPOMEXaHHYeCKOTO  yCTpoHcTBa — dorojaruvka H
3JeKTPOHHOTO Yycu/autensi. PoToJaTyuk NpeacTaBJseT
co60fi uyyBCTBHTeJbHOE (HOTOCONPOTHBJEHHE, KOTOpOe
BO BpeMsi paborhl kosebsercs ¢ aMmauTynoit 1—2 um
H gactotoit 50 ey. Jas Bo3Oyxkiaenuss xoseGaHufl Hc-
N0JIb3YyeTCsl 3JeKTPOMarHUTHOe YCTpOHCTBO.

Kone6Ganus ¢oromarunka, mpu KOTOPBIX Ha Hero
[onepeMeHHO HOMAajaeT CBeT C JABYX COCeJHHX yyacT-
KOB 3KpaHa, N03BOJISIIOT CPAaBHHTb OCBELIGHHOCTb 3THX
yuactkoB. Koraa B «mosie 3penusi» (oToAaTdnka OKa-
3bIBaeTCsl H300paKeHHe PHCKH, ero OCBElleHHOCTb Ha-
YHHaeT NepHOAHYEeCKH H3MEeHSTbCs (C wactotoil 50 ey).
B curnane, cuumaemoMm ¢ ¢doronaTrynka, HOSIBASETCS
nomnepeMeHHOe HanpsiKeHHe TOH »Ke YacToThl, 4TO H
yactora ero KojeOauuil. Ero ¢daza mexsiercss mo mepe
nepenmemtenuss puckn. CHTHaJ mocse ycHJeHHs Moja-
eTCSl Ha CeTKU /JBOIIHOTO TPHOAA, aHOAbI KOTOPOTO NH-
TalTCS MepeMeHHbIM HanpsikKeHueM, HMEelOHM 4acTo-
Ty 50 ey 1 nensmennyvio ¢asy. Hanpsixkenue na oanom
aHoge CIBHHYTO OTHOCHTeJNbHO Apyroro Ha [80°,
Koraa n3o6paxeHne pucku MPOXOJUT yepe3 OCb Kauye-
HHA ¢oTonaTunKa, ¢asza CHUMAeMOro C Hero Hamps-
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OTHOCHTEJIbHO HanpsixkeHH# Ha oOOMX aHoJax JaMiibl,
TOKH B HX UensX, Npoxojsiline yepe3 0OMOTKH BBIXO-
HOrO peJse, YPaBHHUBAIOTCA U peJie OTKJIOYaeTcs. 3TO
HUCNONb3YyeTCsl AJsi MOoJydelusi KOMaHJAbl Ha TOUHbBIH
octaHoB (c TouHocThiO mopsiaxa 0,001 ma).

Tak xaxk TpeGoBaHHs BBHICOKOH YYBCTBHTEJbBHOCTH
W JOCTATOYHOH TNOMEeXO03aLUHIIEHHOCTH  YCTPOMCTBA
NpOTHBOpEYaT LApyr Apyry, GOTOYyCHAHTEJNb HMeeT JBa
He3aBHCHMBIX KaHana. OAuH H3 HHX, 3aIlHIIEHHBIH OT
noMexX BBICOKHM YpOBHEM 3alUparoliero CeTOYHOTo
HanpsixKeHus, HMeeT Ha BHXOJe peJse, Jaiolliee pas-
pellleHHe HA TOuHBIA ocTaHoB. Bropoil KaHaa, 3HauH-
TEeJBHO XYyiKe 3allHIIEHHBIH OT noMeX, HO HMelUIni
BLHICOKYIO 4YBCTBHTEJbHOCTb, Ad€T KOMaHJAy Ha TOYHHIA
OCTaHOB TOJIbKO NOCJe BKJ/WOUYEHHSl peJie NEepBOTO Ka-
HaJxa.
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C MPOrpaMMHBIM YNpaBJeHHeM
vodenu 2/145011p . . .168
Cnucok amuTepaTyphl . . 174

TeXHHUECKHH peaakTop dopmart 84X108Ys;
M. CmupHOBa Bymara Ne 2.
KOppeKTOp B. A. Bopo6GbeBa Yci1. neq. Ja. 924
Cnano B HaGop 28/IV 1972 r. ¥Yy.-uax. . 7.75

Ilepenaer 1 odopmaenune T-11385 Tupax 40000 3x3.
XyIOXHHKE MoanucaHo x mneuaty 3aka3 Ne 818.

C. . AGenruna 19/VII 1972 r. Lena 24 kon.
HUsnaTenanctBo Mockea, B-66, Tunorpadus Ne 32
«MaurHHOCTPOCHHE» 1-it BacMannmit nep., 3 T'nasnoaurpacdnpoma.

Mocksa, LipeTHoft
6yabpap, 26.




