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TJTABA 1

OBLUHUE BOINPOCHI ABTOMATU3AILLUU
B KY3BHEYHO-LITAMOOBOYHOM NPOU3BOJACTBE

OcuosHble noHaTus W onpenenenus. OcC.I0BHBIE TEpPMH-
HB H onpefeseHHsi B 00/14CTH dBTOMATH3aUUH H MEX4aHH3a-
HHH MAaUIHHOCTPOHTENBbHOTO IMPOH3BOACTBA pErViaMeHTHPO-
Banel [OCT 23004—78.

Iloa mexanusauyeji IpOH3BOACTBEHHEIX NPOLECCOB MOHH-
MalT IpUMEHeHHe 3HeDrHH HeXHBOW NPHPOAL B TEXHOJO-
THYECKOM Mpollecce WIH ero COCTaBHBEIX YacTAX, NOJHOCTbIO
yOpaBjseMblx JIOAbMH, OCYLLeCTB/sieMOe B IIeJX COKpaile-
HHsl TPYAOBLIX 3aTpaT, yJAyulleHHsl YCJHOBHH HPOHM3BOACTRA,
NOBLIIIEHHST 00beMa BHIIYCKA M KadyecTBa NPOLYKUHH.

Mexanusanusg Hanpasiela Ha NepeBOJ OTAENbHBEIX Pyu-
HHIX olepanuit o6pabOTKU H3Jenuil WJIH APYTHX BCIOMOra-
TeAbHBIX omepalufi Ha ofcJyXuBaHue YCTPOUCTBAMH, y-
paBaseMbiMu onepatopamu. [Ipy mexanusanuu GyHKIHH
pa6ouero cBOASTCA TONBKO K YHPaBJeHHIO pabOTOH, KOHT-
POJIIO KauecTBa U PEry/IHPOBAHMIO MalllHH.

ITox aBTOMaTH3alueil TEXHOJOTHYCCKHX NPOLECCOB CJe-
AyeT MOHHMaTh NpHMEHEHHe SHEPTHH HEeXHBOH HIPHPOIH!
JJIS BBUIOJIHEHHS 3THX HPOIeCCOB WJIH HX COCTaBHBIX yacTef
¥ ynpaBjenne UMM (€3 HeDOCPEICTBENHOrO y4yacTHs JIOJAeH,
OCyHlecTBJAsAeMOe B lleJsX COKpalleHHs TPYAOBHIX 3aTpar,
yJIyullIeHusl yCAOBHH NPOU3BOACTBA, IOBLIILCHUA 00beMa BH-
OycKa H KadecTBa MPOAYKIIHU.

ABromartusauus npeicraBaser co0ofl 3Tam MallHHHOTO
IPOH3BOACTRA, IIPH KOTOPOM ¥eJOBEK OCBOGOKAAETCst OT
HeToCcpPeJCTBEHHOr0 BHINOAHEHUS QYHKUHH ynpaBJieHHs Tex-
HOJIOTHUECKHMH NpoleccaMH. DTH (QYHKNHH Iepelalorcd
CNeNHaNbHBIM yOPABASAIONUM ycTpolicTBaM, Palouuii npu
aBTOMATH3alMM He IDMHMMAeT yyacTusg B H3TOTOBJEHHH
KaXKJO0r0 M3IeNHusi, a TOJAbKO Hab/i0aeT 3a pa6oToO# MallH-
HBl, €e KOHTDPOJIbHEIX YCTPOHCTB, BHINMOJNHAET NepPBOHaYab-
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Hy1o HAJaJKy MallgHBl U 6e HOAHAJaAKy JIs YCTpaHeHHUs
O1RJONCHEE OT 3aJaHHOTO Hpolecca 06paboTKA.

Ky-1euHo-npeccoBy0 MALIWHY HA3LIBAOT aBTOMATOM,
00/ olla BBEINOJIHSIET 3aJaHHYIO MOC/el0BaTeJbHOCTL OIpe-
JwIeHnLIX IBHXKEHUH, CBA3aHHBIX ¢ o6paboTKoH Aeraday,
fie nenocpeCTBEHOrO YyacTHs Jojel.

Paznuyalor caenyloline BuAbB MeXaHH3allHH M aBTOMa-
THAANHY: TepBHYHAs M BTOPHYHAs, YaCTHYHAS H TOJHAsd,
e/lUinnnas 1 KoMiLIeKcHas.

[Togx nepeuuHON Mexawusauuelli WM aBTOMaTH3aLHed
NOWIIMAIOT MexaHH3alHl0 WX aBTOMAaTH3alHIO TEeXHOJIOTH-
MCCKHX TIPOIECCOB WJIH HX CHCTEM, B KOTOPHIX IO HX OpOBe-
JICIHST HCTTONB30BATACH TOJBKO sHeprus Jgioaell. Bropuunas
MCXalH3alHs — 9TO MeXaHH3allusl TEXHOJIOTHIECKHX polec-
COB WIH UX CHCTEM, B KOTOPHIX /10 €€ TIPOBELEHHS HCHOJb-
J30BANACHL HE TOJIbKO SHEprHs JIoAeH, HO ¥ HeXHBOH NpHPO-
i, Tlpn BTOpPHUHON aBTOMATH3AUHH OCYINECTBJSIOT aBTO-
MATH3ALHIO TEXHOJNOTHUECKUX NPOLECCOB HJIH HX CHCTEM, B
KOTOPhIX JIO HX NPOBEIEHHS HCHOAb30BaJjach TOJBKO Hep-
115t TICKHUBOR TIPUPORB. MexaHu3alusi onepauud 3arpy3Ku
JArOTOBOK B IITaMI, BHIMOJHSEMOH paHee BPYUHYIO, C MO-
MONILIO 3arPy304HOTO YCTPOUCTBA — 3TO BTOPHUHAA MeXa-
lN3anKg, a 3aMela 3arpy30dyHOrO yeTpoficTBa B aBTOMATH-
JPOBANHOM mpecce ApyruM, Gojee copepLIeNibIM — BTO-
pMIiIas aBTOMaTH3aUs.

TMon wacruwHoOll Mexanuzanuell Ha aproMarusanuei mno-
MIMAIOT MeXaHH3aUHI HJIW aBTOMAaTH3AIHIO TEXHOJOTHUe-
CKIIX NPOIECCOB MAY HX CHCTEM, TIPH KOTOPOI uacTp 3aTpar
WCPTHH JIOAed 3aMeHeHa 3aTpaTaMH SHEPIHH  HeXUBOWH
npupons. Ilpu MexaHHW3aluu yrnpaBjienue pyuHoe, a IPU aB-
ToMaTH3aluH — aBroMartnueckoe. IIpm noawno#t mexanmusa-
IIIK W aBTOMATH3aUHK 3aTPATH SHEPTHH JA0Jed MOJHOCTHIO
3AMEHCHBI 3aTpaTaMu SHEPTHH HEKMBOH IPHPOAHL.

Envanunas MexaHH3aUHsl WJIH aBTOMAaTH3aUHA — 3TO
UACTHUYHASE WJIM TOJHAS COOTBETCTBEHHO MeXaHM3auMs UJIU
anroMaTHsanus OLHON mepBHUHON COCTABHOH YacTH TEXHO-
JIOITITECKOTO TPOILECCa MM CHCTEMBl TEXHOJOTHUECKHX NPo-
1ICCCOB, HCKJIOUAS YNpaBJAeHUe NPH MEXaHH3alUuH U BKJIIO-
nast  ero  mpr  aBToMaTtusamud, IIpm  KOMIJIeKCHOR
Mexallu3anun — Mau aBTOMAaTH3AIHH OCYHIECTBASIOT
TACTHYHYI0 HMJAHM  TOJHYI0 COOTBETCTBEHHO  MeXaHH3a-
M0 UM aBTOMaTH3alMI0 ABYX Wi 60jee MEPBUUHBEIX CO-
CTOBHBIX YacTefl TEXHOJOTHUECKOTO Tpollecca AU CHCTEMH
TOXTIOJOTHYECKHX NpoueccoB, Mexannsanusg WJIH aBTOMAaTH-
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3alysl OnepaliMH 3arpys3ku Jerasefi B HITaMl — 3TO eIH-
HUYHAs MeXaHH3alus WIH aBTOMATH3allMsl, a MeXaHH3alHs
HJIH aBTOMATH3alHs MHIOIOMO3HIHOHHOA WITAMHOBKH JeTa-
JeHl — KOMIUIEKCHAsl MeXatHu3alus WIH aBTOMaTH3alUs.

IIpy Mexanuzanuu u aBTOMaTH3aUHH HEOOXOANMO pe-
ulaTs BONPOCHI KOHTPOJIS, YIPABJEHHs W APYTHEe BOMPOCH
aproMaTtHku. [losToMy ciefiyer pasinyaThb TMOHSITHS <aBTO-
MaTH3alMs» H «aBTOMaTHKa». ABTOMaTHKa Kak HayuHas
JUCLUHNANHA H3yuaeT OOIlHe 3aKOHOMEPHOCTH M YCJOBHA
OYHKUHMOHHPOBAHHS U aJArOPUTMBI YIPABJIEHUs [Jis pa3JiHy-
HBIX TeXHHUECKUX TMPOIECCOB C HEeNbI0 pa3paboTKH TIPHHIH-
TIOB MOCTPOEHHSI CHCTEM aBTOMATHYECKOTO YIPaBJIEHHS,

IIpu paccMoTpeHuu 3/7eMEHTOB CPeNCTB aBTOMATH3AIHH
U MEXaHH3alUUH YCJAOBHMCS MOJ CPeJCTBAMH aBTOMAaTH3AIIHH
NOHHMAaTh TaKuHe YCTPOiCcTBa, yHIpaBieHHe KOTOPHIMH, T. e.
UX BKJIIOYEHHE H OTKJ/IOUEHHe, TIPOBOAUTCH 0e3 BMellaresb-
CTBa OPPATOpa BCJAEJACTBHE MOJAYUEHHS KOMAHA OT CHCTeE-
MBI YTipaBJeHHS, a DoJ cpPe/JCTBAaMH MeXaHH3alUHH — YCT-
pofictBa, KOTOPEIMU YpaBJsieT onepaTon.

TexHosorMueckne mpeanocbIkM aBToMartusauud. Jlas
BHeJpeHust cpe/ICTB aBTOMATH3aI UK H MEXaHU3aNH J1000r0
OPOU3BOJCTBA TpebyeTcs onpeAeseHuast TeXHOJOTHUeCKas
MOJTOTOBKA, KOTOpAsl BKAIOUAeT VHHPHKAUHIO W TUIH3AUHIO
TEXHOJOTHYECKHX MPOLECCOB MPOHU3BOACTBA, TEXHOJOrMUe-
CKOH OCHAcTKH ¥ OGOpYAOBaHUS, CTAINADTH3ANHIO H HOP-
MaJIM3anuI0 KOHCTPYKUHH BBIMyCKAeMbIX JeTajlefl ¢ 1enaplo
pa3paboOTKH T'PYNHOBBLIX TEXHOJOTHICCKHX IpOleccoB obpa-
GOTKH, H3MEHeHHe KOHCTPYKIMM JieTalu A5 . IOCTHIKEHHS
6oJiee BBICOKOH €€ TeXHOJOIHUHOCTH.

Texnuueckast 1 3KoHOMHuecKas 3(pGdeKTHBHOCTH BHe/pe-
HHSl CPEACTB aBTOMATH3alUHM M MeXaHHIAUHH 3aBUCHT OT
VPOBHS TEXHOJIOTHYECKOH TIONTIOTOBNEHTTOCTH U OpraHu3a-
IIHH TIPOH3BOJCTBA, YPOBHS H cTabH.ILHOCTH KauecTBa BHI-
nycKaeMoOH NPOLYKIIMH.

OcCHOBHbIE YCJIOBHSI aBTOMAaTH3HPYEMOCTH TeXHOJOTHUe-
CKHX TNPOLECCOB — MNOTOYHOCThL HM3TOTOBJEHHS JeTasH, TH-
NH3aHUsA, YHHOUKALHA ¥ uirenciduKalusa TeXHOJOTHIeCKHX
OPOLECCOB, a TaKXe COOTBETCTBHE METOAOB aBTOMATH3ALMH
XapakTepy NPOH3BOJACTBA.

IloToyHOCTS HM3TOTOBJNEHHS JAETalH -— 3TO IOCJAeI0Ba-
TeJLHOE pacnoJoXeHne pabouHX NMO3NIMHA UHCTPYMeHTa IS
BHIMONTHSIEMBIX ONMeparuii B COOTBETCTBHUHM C NPHHATHIM TeX-
HOJIOTHUeCKUM mporeccoM. Takoe pacHojoxKenne pabounx
NO3UIHH MCKJAUAeT BCTPEWHOE JBHIKEHHE CPE/ICTB MeXaHH-
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VI MW aBTOMATH3alUUKM IPH TPAUCHOPTHPOBANUMM JeTa-
n¢ft H cOKpaulaeT NIyTb W BpeM$S HX MepeMellleHHs.

Tuinusanust U yHuUKaUuus TNPUMEHSEeMBIX TeXHOJOrHUe-
+ KNX NPOLECCOB MPOHU3BOACTBA M03BOISIOT 3HAYNTENBHO COK-
PATHT, HOMEHKJIATyPy Ky3!leuHo-MTaMIoOBOUHOrO 060pylo-
wnst, yIOPSAOYUTL YHCIO TEXHOJOTHUECKHX onepalnui ¥u
nepexogos, THITH3aUyWs TeXHOJOTHUYECKHX TIPOIECCOB — TO
Ipyunnposanne 06padaTeiBaeMbIX H3AEJNHH IO OOIUM TexX-
IHOJIOTHUECKHM IIPH3NaKaM: o6HiHOCTH ¢opMLI, pa3MepoB H
1exnojoruieckoro mpounecca. Ilpu uarotossienuu  jetaled
ropsiiedl 06beMIOH IMTAMIIOBKOH THIH3aUMA AcTaneld 10CTH-
110TCs TeM, YTO TEeXHOJOTHMUECKHH IIPONecc MPHMEeHHTENbHO
h THIY OOOPYHOBAHHS COCTOMT H3 JABYX-TPEX TIEPEXOJOB:
0CQJIKH, TIPEJABAPHTENBHON M OKOHUATENLHONR LITAaMIOBKH Ha
KPHBOUIMMHEIX ropsivelmitamMnoBoynbix npeccax  (KITIIT)
W1 HA MOJIOTE HJIH HeCKOJbKHX HaOOpHBIX onepauuil U npo-
HIBKY Ha TOPHU3OHTANBHBIX KoBOunulx MamuHax (I'KM).
Jleranu, mraMnyeMble Metojgamu ropsgedl LITaMIOBKH, pPas-
JleJicHBl Ha TPYNOBl B 3aBHCHMOCTH OT HX KOH(HIypaluHH
(nieranu ¢ BHTSHYTON OCbIO, THNA LIECTEPHH, C OTPOCTKAMH
Il T. II.), KOTOPble MOTYT GHITh OCHOBOP THIH3ALHM TEXHOJO-
NIUECKHX ITPOHECCOB TIPH aBTOMATH3ALHU [POLECCOB.

B ycaosusix cepuiiioro u jgaske KPYMHOCEPHHANIOro npo-
H3BOACTBA pelIuTh npobiemy 3ddekTuBHON aBTOMAaTH3ALUH
0e3 THNU3AUMM JAerallel] He NpeJCTaBJISETCSt BO3MOMKHBIM
113-38 HEROCTaTOUHOH 3arpy3ku oGopyRoBanus 1pH obpa-
GoTKe orpaHuYeHHON HOMeHKJIATypH AeraJtefl.

[TpuMenenne THUOBEIX YHH(DHIHPOBAHHEIX TMPOLECCOB
C031aeT BO3MOXKHOCTH JUIs pa3pabOTKHU THIOBLIX 3arpysou-
WX YCTPOICTB M3 HOPMAaJIM30BAIIHBIX Y3JI0B, PE3KO COKpa-
naer obuiee UHCJAO 2arpy3ouHBIX yCTPONCTB M 3aTpaTh Ha
11X NMPOEKTHPOBaHWe, HArOTOBJEHHe W BHEADEHHE.

Konuenrpauns onepauuii B pesyapraTe nx oGbeIHHeIHs
B OJHOM IUTaMIle UM Ha OJHOH pabouell MO3UIMH NMO3BOJSA-
OT COKPaTHTb UHCJIO I'DOMEXYTOUHBIX noaydabpuxkaros,
1peOYIOIUX 3arPYy3KM B OPUEHTHPOBAHHOM TMOJIOXKEHHH Ha
OCJeAYIOIHX Oollepanuax. ITO co3AaeT yCAOBHUSA [Js1 YMeHb-
HMeHHSA YHCAA THHOPAa3MEepPOB K KOHCTPYKUMI 3arpy3o0uHBIX
Il TPAHSNOPTHHX (mepejatouinx) ycrpoiicts. Konnenrpauns
onepauuii AOCTHraercss BCJIEACTBHE HCNOJb30OBaHHA IHocJe-
IOBATeNbHEIX W COBMElleHHHX IITAMIOB, MHOTONO3HIHOH-
IIBIX TIPECCOB, MPECcCOB ABOHHOTO M TPOHHOTO JeiCTBHS.

ITpu n3rotoBiaenuu Aeranefl JUCTOBOH IITAMIOBKOH BO3-
MOXKHO cOBMellleHHe onepanuil BRIpYOKH U BBITAXKKH, pa3aa-
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ug ¥ ob6xkuMa u T. A. llpu xosonHofi oObeMIofl IITAMIOBKE
nesecoobpasHo O0LeIHHITL  OTAeJdbHEE TeXHOJOIHIecKye
OTepalliy: OCaJKy 3arOTOBKH C MNOCJACAYIOUIHMM BHIIABJIH-
BaHMeM, [pPSIMOe BBIJIABAHNBaHHe ¢ O6paTHLIM, KOHTYPHYIO
ocaiky ¢ ¢opMoBko#t u T. n. KoHumeHTpauus omnepannit
ropsiueii IITAMOOBKH JOCTHTAETCsl 1nyTeM OOBEIHHEHHUS B
OJIHOM ILITaMIle onepanuil ITAMIOBKH 3aTOTOBKH M 0Ope3kH
0bJos.

Koumenrpanua W HITEHCHPHKANUA TEXHOJOTHUECKHX
MPOUECCOB He JOJKHLI BJIHATH Ha HX YCTOHYHBOCTh. TexHo-
JIOTHYECKH] TIPOIECC CUHTAIOT YCTOHUHBHIM, €CJITH JONYCTH-
Mble TEXHHUECKHMH VCJIOBHAMH KojJeGaHHsi mapaMerpoB
(MexaHuUecKHX H IJIACTHUECKHUX CBOHCTB MeTajlja, TeMIie-
PaTypHOTO HHTEpBada IUTAMOOBKH H KOBKH, H3HOC pabouux
yacTefl HHCTPYMEHTa W T. W.) He BHI3BIBAIOT HADYIIEHHH B
paGoTe aBTOMaTH3UPOBAHHOIO Npecca, KOMIJIeKca HJH JIH-
Huu. st yCTOHUHMBOCTH TEXHOJOrHUIECKOTO Npouecca rops-
yefl WTAMIOBKE CJAEAYeT MPUMeHsATh Oe30KHUCAUTEabHBIH
TA30RKA W WHAYKIHOHHBIT cOCOOH HAarpeBa, HCIOJAL30BATH
CXeMBl OTPe3Ku Mpokara, obecheyHBaioline IOJIyJUeHHE 3a-
TOTOBOK C BBICOKHM KauyeCTBOM TOPIIOB; HPH IUTAMIOBKE
B 3aKPBHITHX WMITAMIaX NPHMEHNTH KOHCTPYKHIHH MITAMITIOB
¢ nporuBojaBiaenueM. Tlpu paszpaGoTke TEXHOJOTHUECKHX
TPOLIECCOB BBITSXKKY JIHCTOBLIX jAeTajeldl Hago 6parh Takue
3HaueHHust KO3QMHUINEHTOB BHITSKKH, KOTOphle o0ecneunBasu
6Ll NOBHINIEHHHH 3amac TPOYHOCTH B MECTE BO3MOMKHOIO
o6peiBa Ana noaypabpukara. IIpu pasienuTe bHBIX Onepa-
nusax 11eobXoquMo obecrneduTh, HaJeXHOe YylajdeHue Bcex
OT/I€JIEHHBIX OT 3aI'OTOBKH UacTedl,

[Tox TeXHONOTHYHOCTHLIO NETAJNH HOHHMAIOT TAKHE €€ KOH-
CTPYKTHBHBIE OCOGEHHOCTH, KOTOpHle MPH COGMIONEHHH BCeX
IKCINIYaTAIIHOHHBIX KAueCTB IO3BOJSIOT H3TOTOBJAATL ee ¢
HaHMeHBLUIMMH 3aTpaTaMu TpyAa ¥ Marepuanon. Hia Tex-
HOJIOTHYHBIX JeTaliefl 3HAUNTEJBHO NPOUle PelaioTes BOIpo-
CHl OpHeHTalnuy M HuUKcaluu B npoiecce o6pabOTKH U TPaH-
CTOPTHPOBaHHs MeXAy nosuuusmu obpaborku. KoHerpyk-
THRHBIE MEPONPUSITHS TO YJIYYIIEHHI) TeXHOJOIHYHOCTH
3aroTOBOK [JIs aBTOMATH3alWH 3arpy3Ku TNpPUBEIEHH Ha
puc. 1.1, Tak, BBenenne neGoawuioro ¢uanua (puc. 1.1, a)
ycTpaHsieT TPYAHOCTH NPH 3arpy3ke KOHHUECKHX JHCKOB, a
3aroTOBKM €O CJOXHOR KOHDHrypalue#l mpolie opueHTHPO-
BaTh MPH HATHYHH AONOJHHUTENRHOTO BHICTYIIA HA OLHOM H3
KOHLOB 3arotoBok (puc. 1.1, 6), OTHOCHTENHLHO KOTOPOTO
€ro clefyeT OPHEHTHPOBATH,

8



finoxo_ Xapowo [Inoxa Xopouwa

TT™%

Bepxuud pravey

D e

Huwnui eraney
a)

'we, 11, KoHcTpYKTHBHBICE MEPONPHATHS MO YJAYYUIEHHIO TeXHOJOTHY-
ioe it 3aroToBoK

[Ipu aBTOMAaTH3aUHH TEXHOJOrMYECKOTO TIpollecca Tpo-
BOJAT aHaJdH3 YPOBHS M cTaGHILHOCTH KauecTBa NPOAYKIHH
11O CYIIeCTBYIOIIHM TeXHHUECKHM HOPMaM TOYHOCTH (POPMBE
I I'COMETDHYECKUX Pa3MepoB H3JeNHf, a TaKkKe KauecTBY
HHCIIINX H BHYTPEHHHX ITOBEPXHOCTeH, HEH3MEHHOCTH (H3H-
necKuX cBoficTe u T. A. IlpH ucnmonb3oBaHHH CPeACTB aBTO-
MATH3AIME B MEXaHH3AUNH B HEKOTOPHIX CJAydasx NPHXO-
JITCS yXKecTouaTh TpeGoBaHMA K TOuHOCTH (OPM H pasMe-
POB 3aTOTOBOK M HOJIy(daGpHKATOB, YTOOH O0ECHeynTsh yCa0-
pUsl X cTaBuJIbHON OpHEHTAINM 11a pabouyx MNO3HUMAX IPH
34XBaTe 3arpy30UHBIMM W MepefalolUMH YCTPOHCTBAMHU.
Dro ocoGeHHO BaXKHO MPH CO3[aHHH aBTOMATHYECKHX JIH-
1mit, Tak Kax OCTaHOBKA JIWIIL OJHOTO 3aTrPy304lOro WU
epefalomero yerpoficTBa npuBeleT K NpoCTolo A0POrocTos-
iero o6opyoBanust JHHUK. s MCK/IIOUEHHS mOJaun B 30-
Iy 0o6paboTKH 1EKOHAWIHMOHHON 3arOTOBKH W/ 3aroTOBKH
JIPYroil HOMeHKJIAaTyPHl cJefAyeT IHPOKO HCIOAb30BATh KOHT-
POJBHO-6J0KHPYIOIINE YCTPOHCTBRA.

Ilpn aBTOMATH3aUHM TPOLECCOB XOJOAHON INTAMMIOBKH
11e06X0AHMO YUHTEIBaTh, YTO K TMOBEPXHOCTH MITaMIyeMBbIX
nerajeil yacTo HPeNbABJISIOTCS BHICOKHe TpeboBanHus o ee
KauecTBY, HCKJAYAoIIUe HaJHdHe LapalnuH, BMATHH U ADY-
rux mnoBepxHocTHHX JederroB. [TosTomy HampasJsiomiie
NIPOBOJKY HITAMIIOB, 3aXBAaTHl 3aXKHUMHBIX YCTPOMHCTS, COMPH-
Kacawuiecs: ¢ H3LeNHIMH, H3TOTOBJASIOT H3 MaTepHaJOB
MeHee TBepABIX, YeM MaTepHas IUITAMIyeMbX Aerajefl (u3
NJ1aCTMACCH, IBETHEIX METAaJJIOB).

BrGop mecra pacrnonoxenns HKcatopa H  yHODPOB B
mITaMne JOJKeH NPOBOJAUTHCS € yUeToM ocobeHHOCTeH 110-
JlaloNHX, Tepefanlux W yransomnx ycrpofiers. duken-
pyioline 3JeMeHTHl He NOJIKHH NPENATCTBOBATL YAAJEHHUIO
OTXOJ0OB ¥ MOTOMY HX CJieflyeT pasMeliarh BHe 30HH OTHeJe-
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HHSL OTXO0B. B HeKOTOP®IX cayuasx ynopsl H QHKCATOPH
BHINMOJIHSIIOT NOABHMKHBIME, HampuMmep, ¢ NHEBMO- WJIH PHI-
YaXKHBIMH TMPHBOLAMH, YTOGHl HCKJIOUHTH NPENATCTBHA TPH
nepeMeNleHHH 3aTOTOBKH MeXAY NO3UIUSIMH 06paboTKH.

Ha najexnocts paGornl cpelicTB aBTOMATH3AIHH OKas3hl-
BaeT BJINSAHHE CHOcO0 OPHEHTAUWH 3arOTOBKH Ha IITaMIle.
IMpakTika 3KCIAyaTalMM aBTOMAaTHUECKMX JIHHHH TNOKasa-
Ja, uTo HauboJsee npHeMJeM cnocol OpDMEHTALUH JIETajdu
Ha BHENIHHH MW BHYTPEHHHH KOHTYP.

Ilpu mpPOEKTHPOBAHMH IITAMMOBOfl OCHACTKH CJEAYeT
IPeLyCMaTPUBATL OJIHHAKOBYIO 3aKDHITYIO BHICOTY I/ BCEX
IITaMIOB, YCTAaHaBJIKBAEMBIX Ha OAMH mpecc. Bricora ypoB-
Hsl 3aTPY3KHU-BHITPY3KH Ha OAHOM lITammne HOMXKHa OBIThb
ONMHAKOBOH JJIsT BCeX NePeXO0M0B, 3To MCKJIIOUaeT NOTOJIHH-
TEJBHYI0 TIOAHAJNANKY CPEICTB aBTOMAaTH3alMH H YIPOILAET
HX KOHCTPYKIIHIO.

Ucnonb3oBanne aJist cMEUBl HITAMIIOB CIENHALHEIX YCTa-
HOBOK 1 yCTPOHCTB TpefyeT MpHMeHenust ¥ BCeX IITAMIOB,
3aKpemJeHHbX 34 JaHHBIM HpeccoM naH JHUHHeH, HeCcYHIHX
TIJTHT OJUHAKOBON KOHCTPYKIIHY.

CTPYKTypa CpencTB aBTOMATH3ALMM W MeXAHW3AIHH,
Ky3HEuHO-MITaMIIOBOYHOE  ITPOH3BOJCTBO XaPaKTepHU3Yercs
6onpmIuM pasnoobpasueM TeXIOJOTHUECKHX TPOIIeCCOB, OT-
JHYAOIMHXCS BUAOM HCXOQHOrQ Martepuana (HermpepHIBHBIN
B BH/JE JEHTH, NPYTKa, MOJOCH, TPOBOJOKM HJH INTYJHAH
3aroToBKa), THIIOM 3aroTOBKM (NIn0cKass HJaM oO6bLeMHasT),
yeaoBuaMu o6naBoTKH (XOJI0/IHast WM ¢ TTPENBADHUTENbHBIM
HarpeBoM), XapakTepoM TEXHOJCGTHUEeCKUX onepandil {(1u-
croBas WM ofybeMHas NITAMIIOBKA, KOBKa CBOGOAHAS WIH
pOTAUHOHHAA, ONepanuy pasferuTeNsHHe HAH dhopvoobpa-
3YIOlUIHe U T. K.), YUCJAOM OTIepaluil, BLITONHAEMBIX HA TeX-
HOJMOTHYPCKOM 0OoDyoBaHuy (OAHO- ¥ MHOTOONEPAIHOH-
Has mrramnoska). Kaxnas us stux ocofeHnocTedt HaKiaxbl-
BaeT CBOH Tpe6OBaHHST Ha NPUHIKT AefiCTRUSA ¥ KOHCTPVKITHIO
IMPPFMEHSIEeM® X CDeJICTR aBTOMATH3alIUK W MeXaHH3alnH.

Bmecte ¢ TeM Ha oCHOBaHWM CXeMbl OpPTAHH3ANHH NPO-
1ecca H3TOTOBJIEHHS jleTald Hd KY3HEWHO-TPeCccoBON MalllH-
He BCe CpelICTBa MexaHHM3allHd W aBTOMAaTH3allMH  MOTVT
6HTHL pasfieNleHH 11a TPYNIH yerpoficTs, o6gafamninx o6-
muMn nmpusHakamu (puc. 1.2).

YerpoficTBa AN 3arpy3kKM M OPHEHTAIHH  3arOTOBOK
Y03 upennaznauens A5 co3nalug HeKOTOPOTO 3amaca 3a-
TOTOBOK, 06eCTIeYHBAIONIEr0 HENPEPHBHYI0 paboTy TeXHOJMOo-
THUECKOTO arperaTta p Teuenye ONpeAeJeHHOTO NPOMEXYTKa
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I"ne. 12 CpepcrBa aBTOMAaTH3aNUM — KY3HEUHO-HITAMIIOBOYHOIO IpOM3-

HOJCTBA [PH OJHOMO3HUHOHHON (@) K MHOromosHupOHHOH (6) wTaMm-
1HOBKAX

BpEMEHH, H H3MEHEHHs WJH COXPaHeHHs TaKOro MOJIOXKEeHHS
34rOTOBKH, KOTOpPOE CO3JaeT YCJOBHs Mg OPHEeHTHPOBAH-
IOTO 3aXBAaTa HX 3aXBAaTHBHIMH OpraHaMy MNOAAIOUIMX YCT-
poiicts. C 310l Lesnbl0 NPUMEHSIOTCA, HaNpUMep, aBTOMATH-
ecKHe GYHKepHBle 3arpy30uYHO-OpHEHTHDPYIOIIMe YCTPOHCTBA
JU1Sl WITYYHBIX 3arOTOBOK HJIH pPa3MaTblBAIOIIHE YCTPOHCTBA
LIS JIGHTOYHOTO MaTepHaJa.

YerpoficTBa Iy nojaud 3arotoBok B mramn Y113 (no-
jalolde ycrpoficrBa) obecleuuBaloT mojJauy OPHEHTHPO-
BalloH 3aroTOBKM € MO3HIHH 3arpy3KH Ha MO3HIHIO LITAM-
OBKH. DTO, HaNpHMep, BaJKOBble HJH KJeIleBhle MOAauH
HCNPEPHIBHOIO JIGHTOYHOTO Martepuania, mubepHbie win pe-
BOJbBEPHbIEe TOAAYH WITYYHBIX 3arOTOBOK,

s mepeMellenus ITaMInyeMol jeTanu OT ONHOH 1O3HU-
MM IITAMIIOBKM K APYToH NpH MHOroonepanuMoHHO# obpa-
GoTke 3aroToBKH (puc. 1.2, 6) cayxkar ycTpoicTBa Mexore-
panuonHoro TpaHcmoprupoBanns ¥MT (nepeparwouiue ycT-
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pofictBa). B xauecTBe TaKHX YCTPOHCTB HCIOJNB3YIOTCH, Ha-
npHuMep, MaHUNYJASATOPHI, TpelibepHEle nepenalonine yCcTpoi-
CTBA, MEXAaHHUECKUE PYKH H AP.

YnaJjenue W3 30HB WITAMOOBKH TOTOBOM JeTalH HJH
noaydabpukara, a TakxKe obpasynouuxcs B nponecce obpa-
60TKH OTXONOB (00/05, BHICEUKH W T. II.) OCYIIECTBJIAIOT C
HOMOUIBIO YCTPOHCTB JUIst YAAJEeHWs OTLITaMIOBAaHHOTO H3-
nenust ¥Y¥/J unu orxonos ¥¥0. KoHCTPYKTHBHO 3TH yCTPOH-
¢TBa MOTYT OBLITL BBINOJHEHH, HAaNpUMep, B BHJIE MeXaHH-
YeCKO# PYKM WJIM MIEeBMOCAYBaTeNsd, MeXaHHueckoro cOpach-
BATEJIST WIN JIOTKA H T. J.

YerpoiictBa msis ckaagHpoBauus  (CTaneNTHPOBAHUSA)
YCIT cayxat njas yKAaAKH B OODEJENEHHOM HOpsAgKe OT-
ITAMIOBAHHEIX HeTaJjefll, BBIHECEHHBIX M3 30HBI 06pabOTKH.

B aBTOMarHueckHx KOMIJIEKCAX MPHMEHSIOT yCTpoHcT-
Ba /Ui aBTOMATH3AlMH H MeXaHH3amuu TMpolecca CMEHHl
wramMnosoit ocHactku YCII, uto cokpamaer BpeMsi mepe-
yaJanKy.

Hapnexuas u GesaBapuiiHaa paboTa CPe/CTB aBTOMATH-
3alHH NOAAEPIKUBAETCS KOHTPOJILHO-GIOKUPYIONINME YCT-
poiicrBamMu K5V, B GyHKIUM KOTOPBIX BXOJHUT KOHTPOJb
NIPaBUALHOCTH TIOJOMEHHsI 3arOTOBKM M TMOCJEN0BATETLHO-
CTH BBLIMIOJIHEHHS YCTPOHCTBAMH MEXaHH3AUMI H aBTOMATH-
3alMd CBOMX NBHIKEHHH.

Heo6xonumo OTMeTHTh, UTO B HEKOTOPHIX CJAYyYasiX BO3-
MO0 BHUOJHEHHe YCTPOHCTE MeXaHW3allMH M aBTOMATH-
3aBMH TaKUM o0pa3oM, UTO OHU COBMeNalT (GyHKuUH cpa-
3y HeCKOJBKHX rpynm. Tak, MaHWNYJISTOp NPOMBIIIJIEHHOTO
po6oTa MOMKeT BBEIIOJHATH 3aTPY3KY 3aTOTOBKH B HITaMA H
ee MeXomepalHoHHOe TPaHCHOPTHpPOBaHMeE, T. e. QYHKIHH
YII3 u YMT.

KoHCTpYKTHBHEIE MCTOJHEIHs YCTPOICTB PA3HBIX PN
MOTYT cOBnanath. Hampumep, MexaHHuecKHe PYKH MOTYT
6BITh NPUMEHEHHB! KaK JIJs1 3aTPY3KH 3aTOTORKH, Tak W JJd
BHITPY3KH OTHITAMAOBAHHOHN JeTasu,

CpencrBa aBTOMAaTH3aUMH H MEXaHH3alUMH KY3HEUHO-
HITAaMIOBOYHOTO TPOWU3BOJCTBA TO BBHIIOJHSIEMBM TEXHOJO-
THUeCKHM (YHKIHAM OOBYNO TMOAPA3AeNsIoT Ha aBTOMATH-
3UPYIOLUINE H MEeXaHH3UPYIOUIHe OCHOBIBIE TEXIOJOTHYECKHE
omepauuu (momauy matepuana B 30HY o6palboTKH, yaase-
HHe OTHITAMIIOBAHHEIX JAerajieil U 3arOTOBOK, MelKomepanu-
OHHOe TlepeMellleHUe W JpP.) H ABTOMATH3HPYIOLIHe H Mexa-
HUSHPYIOUINEe BCIOMOTaTeNbHbIE Omepauus (NpoMekyToy-
HOEe CKJIAJIMPOBaHHe WCXOANEIX MaTepHaJoB H 3aroTOBOK,
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(Mcia WITaMIOBOH OCHACTKH, TPaHCHOPTHPOBaHMe Heraltiel
1 0JAOJOB OF 1€XIOJOTHYECKOro arpeiarta HJH JHHUH).

B 3aBucuMoCTH OT BHAA HCXOZHOH 3arOTOBKH CpPEACTBA
WCXQHH3AIHE U aBTOMATH3aluu OCHOBHEBIX 1e€XHOJIOTHYECKHX
onepanuil (raaBHEIM 00pa3oM, yCTPOHCTBA OPHEHTAUMH M
nujlayl) pasfefdiOT Ha CpPeAcTBA, aBTOMATH3UpylOIHE WU
MUXaHH3HPYIOIME NPOIECCH INTAMIOBKH W3 HeHpepbiBHOrO
marepHana (JeHTBl, NIPYTKa H T. II.) H aBTOMATH3HPYIOILHe
Il MexallH3HPYIOWlHe Npouecch HITaMIOBKM M3 IITYYHBIX
$1r0O TOBOK,

O6mnocTs ycTPOHCTB  NEPBOTO  THNA  COCTOHT B
1OM, 4TO TIPH HU3TOTOBJEHHH GOJBLIOrO HHC/IA Jeralielt npo-
I13BOJAT HENPEepLIBHYIO NOAAYy OLHOH H TOH e 3aTOTOBKH
n 1eXHOJOTHUECKOMY 0BOpYAOBaHMIO B TE€YeHHe HEKOTOPOro
BpEMEHH IPH IOCTOSHHOl €e OPHEeHTALUH OTHOCHTEJNLHO
INTaMIOBOrO UICTPyMeHTa.

Oco6enHOCTH TEXHOJNOTHUEeCKHX MPOILeccOoB MITaMIOBKH
113 WITYYHBIX 3arOTOBOK BEI3LIBAIOT HEOOXOJHMOCTH Hempe-
PHIBHO OCYLIECTBJAATHL ITPOIECC OPHEHTAIMH 3aroTOBOK H
HCPHOJHYHOCTE UX TOJAud B pabouyio 3omHy wramna. [pu
J1OM HOBBIIAIOTCA TPeb6OBalus K CpPeACTBAM KOHTpOJA Npa-
BUJABHOCTH IOJIOKEHHS 3aTOTOBKH H OJOKHPOBAHUS TEXHOJO-
I IYIECKOTO 0060pYyAOBaHHUs.

Ilpn OGoablioM pasHoOOpa3wy CPEACTB aBTOMAaTH3AIMH
Il McXaHlHu3ally B HHX HMeeTcsl Psf y3J0B H MeXaHH3MOB,
(pyIKIHK W Ha3HaueHHe KOTOPLIX aHAJOTMUYHBL DTO 3aXBaT-
libie OpTaHHl, Npe/lHA3HAUCHHBEIE AJISl 3aXBaTa U yAeDXKHBa-
iIUs1 OPHEHTHPOBAHHON 3arOTOBKHM NPH TPaHCIOPTHPOBAHHUH,
pUBOAL, obecneunBalolHe TpebyeMOe [BHKEHHE 3aXBaT-
IILIX OPraHOB H JPYTUX 3/JeMeHTOB KOHCTPYKUHH YCTPOHCTB
(ABTOMAaTH3aHH U MeXaHHW3alHH, H CHCTeMbl ylnpaBJeHud, C
IIOMOWIPIO KOTOPHX OCYUIECTBJISETCH 3ajaHHasd Hoc/aeloBa-
1CJBHOCTL paborsl ycrpoiictB. CHCTEMBI yHpaBJIEHHS, HC-
101b3yeMble B CPeACTBaXx aBTOMAaTH3alHH U MeXaHH3alHUM
Ky3HEeYHO-IITaMIIOBOYHOTO NPOHU3BOACTBA He OTJIHYAIOTCH OT
CHCTEM YIpaB/IeHHsl, IPUMEHsSEMBIX B CTaHKocTpoeHmu [8],
Il TOTOMY B 3TOH KHHTE HX pacCMOTPeHHe OTpPaHHYHBACTCH
JHIIbL HEKOTOPHIMH NpUMepaMu.

Metonn aBromarusaumu. [IpuHnunuanbable WIeH aBTO-
MaTH3allud, NpakKTHUeCKHe M KOHCTDYKTHBHBIE NYTH ee BO-
IVIOILEHHS 3aBUCSAT OT XapaKrepa npOH3BOACTBaA.

ABroMaTH3aUMsA TEXHONOTHYECKHX MPOIIECCOB KOBKH H
HITAMIOBKH pas3BuBaercs Ju0OO BCJAeACTBHE  OCHAUIEHHSA
CpeJCTBAMH MeXaHH3aUHH H 4BTOMAaTH3aLHHM YHHBepca/b-

13



HBEIX KY3HEUHO-TpPEeccOBBIX MalluH, Ju60 BCAeACTBHe cOo3/a-
HHSl CHelHaJ/JIbHOrO aBTOMaTHYeCKOr0 H aBTOMaTH3HPOBAHHO-
ro ob6opynoBaHu4.

B cepuiinoM u KpynHocepHHHOM NpPOH3BOACTBe pa3paba-
THIBAI0T MHOTOHOMEHKJIAaTypHEIe ObICTpONEpeHalaXkuBaeMble
CpelIcTBa MeXaHH3alUW KW aBTOMAaTH3aluH, KOTOpHE YCTa-
HaBJIMBAIOTCS Ha YyHHBepCcaJbHOE Ky3HeYHO-LUTaMIOBOYHOE
obopyaoBanue, st TaKoro npoH3BOACTBA XapaKTEPHO CO3-
JlaHpe repeHanaKHBaeMBIX JUHHI Ha Oa3e yHHBepPCaJbHOTO
060pYyROBaHHA CO CPeJCTBAaMH aBTOMATH3allMH, a TaKkKe
NpUMeHeHHe HITaMIOB H HOJYyaBTOMATOB,

CrennaJiu3aupoBaHHOe 0GOPyLOBaHKMe NPHUMEHsIeTCs IJ1aB-
HbIM 00pa3oM B MAacCOBOM IIPOM3BOACTBE. DTO OAHO- U MHO-
IOMNO3HUHOHHEIE JIHCTOIUTAMIIOBOUHEIE IIPECCHI-aBTOMATHI,
XOJIOJIHO- U TOPSUYENITAMIIOBOYHBIC aBTOMAaThl [Jis1 00beM-
HOM LITAaMNIOBKH, a Takxke clelHaJj]bHble H clelHaJH3upo-
BaHHBle JIHHHH H KOMILJIEKCHI,

OnHako H B YCJOBHSX CEPHHHOrO I1POU3BOACTBA BO3MOXK-
HO HCHOJIb30BaHHe ClelHalH3upOBaHHOrO 060pyLOBaHu4,
HO NpH THNH3ALHU TEXIOJOTHUeCKHX mnpoueccos. Tax, npu
H3TOTOBJIEHHH JIHCTOBBIX JeTajell ¢ 6OJbLIMM UYHCJIOM OT-
BepCTHH pas/uyHOro npoduas NPUMEHSIOT KOOpJAHHATHO-
peBoJIbBEPHEIE TIpecchl ¢ NPOrPaMMHEBIM YIPaBJCHHEM,

HIupokue BO3MOKIOCTH OTKpPbIBAET NPHMEHEHHE B Ky3-
HEeYHO-IITAMIOBOUHOM IIPOH3BOJCTBE NMPOMBILVIEHHBIX POGO-
TOB, TaK KakK MO03BOJISeT AaBTOMATH3UPOBATb TEXHOJIOTHYE-
CKHe MPOILeCChl IITAMIIOBKH, YTO TPaIHIIHOHHBIMU CpeaCTBa-
MH TPYAHO OCYLIeCTBHTb; obecleuuTh OBICTPYIO U IMPOCTYIO
nepeHajJajKy Ha HOBBIH TEeXHOJOTHUeCKHH Tpomecc, UTO
cnoco6eTByeT rHOKOCTH NPOM3BOACTBA; CO3JaTh YCJAOBHSA
U1 OPraHH3alHH KOMIJIEKCHO-2BTOMATH3HPOBAHHLIX Yyua-
CTKOB H II€XO0B, ynpasiseMbex or DBM; noBuicuths KauecTso
NPOAYKIHH H O6BeMbl ee BHIIYCKAa NPH HEH3MEHHOM YHCJE
paboraloniux M Ko3(pGhUIHeHT CMEHHOCTH paBoTe obopyno-
BaHusl, H3MEHHTb YCJOBHsA TPyHAa paboTalomIHX 3a CUeT
0CcBOOOKAEHHA MX OT MOHOTOHHOTO, TSIKeJOro, HeKBaJu(H-
LHPOBAHHOTO H BPEJHOI'O TPyAa H TeM CaMBIM 0GecrneduTh
6esonacHele YCJIOBHSL TpyAa; COKPATHTb HOMEHKJIATYpPY
CPeACTB aBTOMaTH3Aal KK, 3aTPaTH Ha UX pa3paboTky H cpo-
KH BHEJPEHHS,

ITpuALMANANBHO HOBHIH NMOAXOJ K pelIeHHI0 MpoGJeMbl
4BTOMATH3alUH Ky3HEUHO-IUITAMIIOBOYHOTO TPOH3BOJCTBA,
IJIaBHBIM 06pa3oM, B MEJKOCEPHHHOM M CEpPHIIHOM IIPOH3-
BOJICTBe, — OCHallleHHe Ky3HEUHO-TPECCOBBIX MAIIHH CHCTe-
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MMl fIPOrpaMMHOTO ynpaB/ieHus H co3llauue oGpabarnipa-
KNI, LITAMIOBOYHBEIX LLEHTPOB C yIpaBieHHeM oT IBM.
Jlist H3roTOBJIEHHs AeTanell MeToAaMH 06paboOTKH Me-
thasop JaBaeHueM XapaKTepHbl OOJbIIHE CKOPOCTH IepeMe-
Nl paboyero HHCTPYMeHTa IPH 3HAYHTENbHBLIX YCHAHAX
MepopMUpPOBaHUs, BEICOKHe TeMilepaTypol 00paGoTKH U T. /.
Mo jHKTyeT ocobble TpeOOBaHHS K TeXHHMKe 0e30MacHOCTH,
lIpuMeHeHHe pasjiHYHbLIX 3ALIUTHEIX YCTPOHCIB B HeaBTO-
M 111 3HPOBAHOM NPOH3BOJACTBE He HO3BOJSIET MNOJLOCTHIO
HCRJIOUMATD TEPBONPHYIHY, HPHBOASILLYIO K HeCUaCTHEIM CaIy-
HasIM - BBLUIOJIEHHE PYYHLBIX OlepauuMid B oNacHOd 30HE
KY slicUHO-NpeccoBOil MalluHBl, JIHIp ¢ MOMOWbIO CPEACTB
UB1OMAaTH3alUMH, DO3BOJSAIOLINX OCYILECTBUTL 3arpysky o6o-
PyMoBaLKs, MeKONepalHOHHOe TpaHcIopTHpoBaHue obpa-
Oa11LIBAGMOro M3/eJHss H BLHITPY3KYy €TO M OTXOJ0B, MOXKHO
HOJHOCTHI0 H30ABUTBCS OT IPOU3BOACTBEHHOTO TpaBMAaTH3-
Mil ¥ co3laTh HauboJee O0JaronpHUsITHbIE YCJOBUA TPyAa.
JdxoHoMuueckass 2¢¢eKTUBHOCTL NPUMEHEHUS CPeAcTB
MCXAHM3ALMH M aBTOMaTH3auuH. TeXIHKO-3KOHOMHUUCCKas
HPPCKTHBHOCTL aBTOMATH3HPOBAHIIOTO [POH3BOACTBA 3a-
KJ104aeTCs1 B IOBLILIENHH NPOU3BOAHTEIbHOCTH 000pyAoBa-
HISl, 4 3HAUUT, U B COKpaUIeHHy NPH 3aJaHHOH mporpamme
nesia paboTaINUX; B YMeHbHIEHH aMOPTH3aLHOHHBIX OT-
YHCJIEHHH, OTUHCJEGHHH Ha peMOHT M obcjyxuBaHHe 060py-
JWBAHUS ¥ NPOM3BOACTBEHHBLIX MJOLLajelf; B CHHIKEHHH 3a-
1pAT Ha 3JEKTPOIHepruio; B yMEHbUICHHH 0O0l1e3aBOJACKHX
It 11eXOBBIX PACXO/J0B Ha €JHMHHULY NPOAYKIHH,
K noxasareasiM TeXHHKO-3KOHOMHUYeCKOH 3(p(eKTHBIOCTH
BHC/ADEHHS CPeJCTB aBTOMATH3AaUMH OTHOCAT CJiefyloliue,
I, 2konoMuueckuii adeKr 3a roj 3KCmIyaTauux

3‘, o= (Cl +&EHK1):_ (ng'*‘ E e 2

rjie Cy, Co— cebecToUMOCTh I'oJOBOr0 o0beMa NPOAYKLHH
HpeAnpUsSTHA-NOTPeOUTeIsl IPH HCNONb30BaHHM UM 0a30BO-
I'0 M HOBOTO BapHAHTOB TEXHOJOI'HYECKOTO Mpoliecca B pac-
yeTe Ha oObeM OPOAYKUHH, NPOH3BOLHMOH 1O HOBOMY Ba-
puaurty, pyo0.; K, K;— KanurajbHble BJAOXKEHHS MpeLnpHs-
THSI-TOTpeOHUTEe T NPH HCIONB30BAHHM MM $a30BOrO H
110BOr0 BaPHaHTOB TeXHOJIOTHYECKOTO Ipollecca B pacyere Ha
rogoBoft oG'beM IPOAYKIHH, NPOU3BOJMMBIE 1O HOBOMY Ba-
puaunty, py6.; Ex=0,15 — nopmaTuBHLlil KO3 duuHEHT 3P-
(heKTHBHOCTH KallUTaJbHEIX BJOMKEHHI.
2. Cpok OKynaeMocTH

Tox = (Kz - Kl)/cl - Cz-
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3. Hucso ycsoBHO BHICBOBOXIAeMBIX paGounx
Py = (Py+ Hy) — (P —Hy),

rae Py; Pog — 4HCI0 0ONepaTopoB, 06cayKUBAIOIINX 623080
u HoBoe oGopynoBauue; Hy;, Hy;—uucno nanaguukos, o06-
cayxuBaloux 6a30Boe H HOBOe 0GOpyAOBaHHUE,

[Ipu cpaBHEHHH HeCKOJBKHX BapHAHTOB JYUIIHil H3 HHX
onpejessieTcsi MHUHUMAaJdbHOH CYMMOH IpHBEIEHHBIX 3aTpar

31 = Ci + EHKi)

rie C;~— ce6eCTOMMOCTb I'OJOBOTO BHIIYCKa NPH i-M BapH-
aHte; K;—oflHe KaIHTA/JOBIOXKEHHS] NPH i-M BapHaHTE
aBTOMaTH34lHH.

Ilpu wucnosb30BaHMM IPOMBILIJIEHHBIX pPOGOTOB HeO0XO-
AuMoe ycjosue s3O(eKTHBHOCTH BHeJDeHHsI peasHayercd,
€CJIH PAa3lioCTh NPUMBEACHHBEIX 3aTpPar JOCTHTaeT MHHHMaJb-
H0ro ypoBHSt WJH Aa)ke paBHa HyJi0. B ofmeM caydae ¢
YUETOM COIHAJBHEIX (DAKTOPOB NpH AECTEPMHHHCTCKOI IoO-
CTaHOBKe

9r = 9. — 24G,,

rae 2aG; —  uJeH, VYHTHBAIOMHH BJAUSHHE CONHANLHBIX
(haxTOpOB.

Kaxapiji ¢akTop, HENOCPEACTBEHHO CBS3aHHBIH C yCJIO-
BHSIMH TpPyZa, paccMaTpHBaercsi ¢ MO3MLUKH pas3Mepa 3a-
Tpart, HeOGXOAMMEIX JUIS ero OCYLIeCTBJIEHHS HJIM yCTpaHe-
rus. YUto KacaeTcs NoTepb, TO OHH paccMaTpHBAIOTCH Kak
HeJOonoJlyUeHHBle BEITOABI, 4 IMpeioTBpalleHHe  yliepOa
BCJIE[CTBHE JHKBHAAIUMH HJIM CHIZKEHHS] IOTeDb OLeHHBaeT-
csl KaK sKoHoMHueckuil addexr.

3aTpaTts, HemocpeACTBEHHO CBf3aHHHEIE C YC/JAOBHAMH
TpyJaa pabOTHHKOB Ha NPOM3BOJACTBE, BKJIOYAIOT: 3aTPaTH,
BHI3BAHHEIE TNPOU3BOACTBEHHBEIM TPABMAaTH3MOM; 3aTpaTHi, -
o6yc/oBJeHHBIe HOTEPSIME H3-32 TEKyYecTH KaApOB; 3aTpa-
THl, CBA3aHHble C TOTepsaMEU pabouero BpeMeHU fo OOJe3HH;
3aTpaThl, BHI3BAHHbIE HAPYLIEHUAMH AMCUUIVIMHEL M T. X.



11MTABA 2

(.PELCTBA ABTOMATHU3ALLUU
H MEXAHU3ALUHKUU NMPOLECCOB INTAMIIOBKH
H3 HEITPEPBIBHOT'O MATEPHAJIA

2.1. YCTPOHUCTBA AJ11 NOJAUYH JIEHT,
NPYTKOB H NPOBOJIOKH

Onso u3 BaxKHHX TpeGoBaHHH, NPeABABISIEMBIX
K ycTpoiicTBaM JJIA HOLAYH HEIPEepPLIBHOrO MaTepHalja, —
ofecriedeHrne 33aJ1aHHOH TOYHOCTH IOJauH, KOTOpas 3aBHCHT
OT YCKOpeHHsl, pa3sBHBaeMOro 3aXBATHHIM opraHoM. Ecau
yckopenue He npeBsimiaer 10 M/c?, T0 TOYHOCTH NOAAUU CO-
crasager % (0,1—0,2) mm. Jlas nosbLIeHHS TOUHOCTH MOJA-
M1l HEeNPepBIBHOTO MaTepuajia HPUMeHSIOT AOHOJHHTENLHBIE
KONCTPYKTHBHBIE 3JeMEeHTHl IUTaMHa — UIATOBBIE HOXH H
jgopurend. IIpw cOBMeCTHOM HCIOJB30BAHHY NOJAIOLIHX
YyCTPOHUCTB M IIAroBHIX HOXKeH HJH JOBHUTENEl TOYHOCTh lla-
ra mofa4yd moxker GHTh AoBelena mo =+ (0,03—0,05) mm.

[llarom mofauu HasbIBaeTCs BeJIHYMHA NEpeMelleHHs Ma-
repuana 3a oaun uukda. llogaromue yerpoficTBa nas Hempe-
PLIBHOTO MaTepyaJta, KOTopble OOLIENPUHSITO HA3BIBAThH IO-
JI4aMH, KJacCHQUUUPYIOTCA NO CJAeAYIOIIHM TPHU3HAKaM:

Mo MECTY YCTAHOBKH — MOTYT OBITb y3JaMH Apecca WIH
y3JaMu mramnoa. B cayyae BCTpaMBaHHS NOJAIOMIEro yCT-
policTBa B IITaMI TaKO{ WITaMI Ha3BIBAeTCs LITAMIOM-aB-
TOMAaTOM;

o crocofy 3axBaTa MaTepHaja — BAJKOBHE, KPIOUKO-
Bbie H KjelleBble MMofaud. KiemleBne mogayu, B CBOIO oue-
pejb, NOApas3AensiioTcs Ha COOCTBEHHO KJleHleBble, KIUHOPO-
JIIKOBBIE, HOXKEBble U IIUNLIOBHE;

no crnocoby BO3AeHCTBUS Ha MaTepHaJ — TSAHYUIHe, TOJI-
Kamye u xoMOuHupoBauHble. TAHYyIHe H TOJKalollue moja-
UH ABJSIIOTCS YCTPOHCTBaMH OJLHOCTOPOHHEro JNeHCTBHS, TaK
KaK NOJaIolluil y3eJ pacrmojaraercss € OZHOH CTOPOHBI
wramna. Kom6uHHpOBaHHBIE TOJAUH — YCTPOHCTBA JABYCTO-
POHHEro JeHCTBHS;

IO THIY NPHBOJA— C TIPHBOAOM OT y3Ja MamMHE (OT
KOJIeHYaTOro BaJjla WM OT TI0JI3YHa IIpecca) Uiy ¢ HHAUBUAY-
aJMbHEIM SJeKTPOMeXaHHUECKHM HJIH IIHEeBMAaTHUeCKHM IPH-
BojoMm. HauGosaee pacipocTpaHeHHBIM SIBAsieTCS NPHBOJ
nogaud OT KOJieHyaToro BaJja npecca. IlpaBna, Ha psne

9 3ak. 59 17



3aBOJ0B MOXKHO BCTPETHTb NOJAYH C NPHBOJLOM OT HOJI3YHA.
IlpeoGpasylomlue MexaHH3MBl NPH NIPHBOJAE OT MOJ3yHA
OK43HBAIOTCA Npolie B u3roroBaeHuu. Ha aunusix paspenku
LIKPOKOPYJIOHHOTO MaTepHaJsia Ha JIHCThl H II0JOCHL IpUMe-
HSIOTCA MOJ&YH C HHAMBHAYya/JbHHIM NPHBOAOM. Taxue mo-
JayM npejHa3HayeHbl A/ llepeMeIleHHs Marepuada ¢
oueHp OousbmuM wmaroM (600—2400 mm). B HEX noasocteio
OTCYTCTBYIOT npeobpasyloline MexaHH3MBI, a TpeboBaHus
K TOYHOCTH 1Uara nojauH 3HayuTeNbHO HHIKe,

Ocob6enHocTp NpHMEHEHHSI aBTOMATHYECKHX NOA4Y Ha
Impeccax — UX CHHXPOHH3aUHsA ¢ IPeccoM H, B UAaCTHOCTH, C
nepeMeuleHueM Io0J3yHa, Ilepemellenne Matepuana (JeH-
ThI) AOJKHO HAYMHATBCH TOJLKO NOC/]E TOTO, KAaK MyaHCOHBI
M JIOBHTeJH BHIAYT H3 MaTepHala U CheMHHK CHHMET JeH-
Ty ¢ IyaHCOHOB. llepemellenne marepHasa LOJ:KHO 3aBep-
LIUTbCS JO TOro, Kak JIOBUTEJNH HJIH NyaHCOHB BOHAYT B
wraMmoyeMbii Marepuad. Ilo uugnoBoit guarpamme paboThl
4BTOMAaTH3HPOBAHHOrO npecca IlepeMellleHHe MaTepHaJja
MOXKeT HadaTbCs uepe3 45° mocgae TOUYKM KpaHHero HHUIKHErO
HOJIOXKEHHS NOJA3YHA M JOJXKHO 3aBeplIuThed 3a 45° 10 TOU-
KH KpallHero HHXXHero noJIOXKeHHs NOJ3yHa.

BaakoBbie nopaun. Baakosble nogayn GuIBAIOT OZHOCTO-
pPOHHMe U ABYCTODOHHHE H MMEIOT NPHBOJ OT KPHBOLIHIHOTO
(kosenuatoro) Bajia npecca. ToAbKO B OYeHb PEAKHX CJY-
4agxX HX BCTPAWBAIOT B IUTaMII.

~ BankoBble mojaun NpuMeHSIOTCs JIst NepeMellenys JeH-
TOYIIOr0, II0JIOCOBOI'0 H NPYTKOBOTO MaTepHaJa.

Cxema JBYCTODOHHeJi BAaJKOBOH NOLAYH IpEeACTaBJeHa
Ha puc. 2.1, Pa6oune kapeTku ¢ KOMIJIEKT4MH IOAAOIIUX
I3 u tapymux 8 BaJKOB 3aKpelJISIlOTCH Ha CTOJIe mpecca.
Humxuauft Balok Kax /0l mapbl MOXET TONBKO BPAIlaThCA B
OJIHY CTOPOHY, a BepXHUH BaJIOK MOXKeT BpalllaThcd H Iepe-
MellaThCst B BEPTHKAJbHOM HanpaBJeHHH. BepxHue BaJKi
HOJKHMAIOTCH K HHXKHHM ¢ moMoiubio npyxkud. [Ipu sanpas-
Ke JIeHTH BEPXHHH BaJOK NOAHNMaelcsl cleHaJbHOR py-
KOATKOMH 7.

OcBo6oxKjeHHe NOJOCH HJAH JIEHTH B MOMEHT LITaMIOB-
KH HPOBOJAT C IIOMOIIbIO TeX Ke PYKOATOK 7, Ha KOTOphle
HaXHMaOT clieliia/ibHble peryjaupyeMuie 00ATH 6, 3akper-
JIeHHBle Ha mnos3yHe npecca. OcBoGoXJeHHe NOJOCH  HIJIH
JEHTH B MOMEHT HITAMIOBKH HeOOXOAHMO JJA yJAy4YlUeHHus
YCJIOBHH TedyeHHsi MaTepHasja IPH BHIIOJHEeHHH (popMOu3Me-
HAOLUINX ONepauui, a Takxke A/ LEeHTPUPOBAHHsS JIEHTH C
IOMOILIBIO JIOBHTeJNEH NPH WITAMIOBKEe B I10CJeA0BATENbHEIX
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Puc. 2.1. TIpHHIMNHANBHAS CX€M4 BaJIKOBOI NOAAYH

mraMiax. Bpamenuwe Ba/nKOB OCYLIeCTBJIfeTCS NepHOLHYe-
CKHM W BCerja B OJHY H Ty e CTOPOHY C IIOMOILIbIO CIIeIH-
aJIbHOTO XPAlOBOTO MJAHM (PHKIHONHOrO MexaHnmsMa 1,
KOTOPHIH MOJiyuaer ABHXKeHHe OT mJaaHIaibsl 5, yCTAHOB-
JIEHHOH Ha TOpile KOJEHUaToOro Baja mpecca. Kak Bepxum#
TAK ¥ HMXKHHH BaJKH NPHBOAHLIE. Bepxuujl BaloK KuHema-
THYECKHM CBfA3aH C HHIKHHM 4epe3 3yOuaTyio mnepezauy H
BpallaeTcsi OT HHKHEro BaJka. TakuM o0pa3oM, TOJNILKHA
NOJAaBaeMoOil TOJIOCH WM JIEHTHl ONpelensieTcsi MOnyneM
3y6uaToro 3ailelyieHHs1 MeXKAy lIecTepHSIMH BaJkoB, LEciau
TOJIIMHA JIEHTHl OKaxkercss 6oJibllle 21, TO LIECTEPHU MOTYT
BHIHTH W3 3alelyieHHs W ar nojauyn Hapywurcs. Ilepexa-
TOUHOE YHCJIO 3y6uaroro saiendends OOHUHO paBHO eAH-
Hulle,

Hns nepernaun ABHXKEHHs OT TOJKAWOUEH maphl BalKoB
K TAHYLIell CAYXKHT chHelMadbBEIN MexaHusM 2, KOTOpH#
MOKeT GHIT, BBIOJHEH B BHJAE TSrH, KaK [M0K43aHO HA pH-
CYHKe, HJIH B BHJE Naphl KOHHUECKHX IIeCTEepeH,

O6riuHo BMecTe ¢ BaJKOBOll MOAaued ycTaHABJIHBAIOT
pasMarbiBalollee YCTPOHCTBO M YCTPOHCTBO JUIsT HAMOTKH
orxoj0B. IlpaBuibHO-pasMaThsiBaloliee YCTPOHCTBO COCTOMT
U3 aJIeKTpojBUrateis [, KaTylwiky 2, peuara 4 nerneobpa-
30BaTe H ABYX KOHEUHHIX BHIKJOuatenaeil 3, obecrmeunBa-
IOINMX yNpapJieHHe 3JeKTpoABHraTesneM 1.
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YerpoficrBo AJs. HAMOTKH OTXOLOB cocTouT u3 Gapaba-
Ha 9, cuaGKeHHOro My(TOH mnpeaenpHoro Momenta 10,
KoTOpas HeoOXOA¥MMa [JJs NpPeJOTBpalleHHsi pa3phiBa nepe-
MBIUEK NpH HaMOTKe oTx040B. HaMarthiBamouiee ycTpoficTBO
OoGBIYHO IOJIydaeT BpallleHHe OT TPYINbl TAHYIIHX BaJIKOB,
B nmociiefnee BpeMsi BMECTO HaMaTHIBAIOUINX YCTPOHCTB MpPH-
MEHSIIOT YCTPOHCTBA AJs H3MeJpueHHsI OTXOJOB.

UTo6m JieHTa HOCTYNAJa K IOAAIOIINM BaJlkaM B CBOGOJ-
HOM COCTOSIHHM, HEOOGXOAHUMO, YTOOB MEXAY KaTyHmKOi 2 H
napo¥ mojamoliux BaJkoB I3 nMescs CBOGONHHIH YuacTOK
JEeHTH B Bupe neriu. Jliad ynpasienus pasMepoM TeTJIH
cayxur puuar 4 nerjeobpasoBateiss, KOTOPbLi ¢ IOMOIIBIO
KOHEUHHIX BHEKJIOUaTejell 3 BKJIOUAET WM OTKJIIOYAeT 3JeK-
TPOJBHTATEJb Pa3MaTHIBAIOIIEr0 YCTPOHCTRA,

HacTto MeXAy Napoii NOoAaiOLHX BaJKOB U Pa3MaTHBAO-
IIMM YCTPOHCTBOM yCTaHABJAHBAIOT NPUBOJLHOE NpaBHJBHOE
yCTPOHCTBO H YCTPOHCTBO [Js1 CMa3blBaHHs JeHTH. JLas
yBeMMueHHsi TOYHOCTH LIara [OJ44YH BaJKH OCHALlaloTCs
TOPMO3aMH Pa3JIHUHOTO THIIA.

Ha xoHCTPYKUHMIO OTHeNbHBIX 3JEMEHTOB BaJKOBOH MHO-
Jlaud cyliecTBeHHOe BJIHAHHE OKa3biBaeT BeJHUHHa cpefi-
Hefl cKopocTH nmofaud. Ilox cpepmell cKOpOCTbIO TOZAUH
Unon op MOHMMAIOT OTHOLIEeHHe Iiara nopaud H kKo BpeMmeHH
nofauu (mepeMeHIeHHs) MaTepHana fnog, T- €.

Unon.cp = H/tmm.

HOCKOJIbe nepeMeleHie Marepuana NpPoUCXOOLUT TOJb-
KO B TeueHHe HOJIy060pOTa KPHUBOWIIHUIIHOTO BaJia, TO BPpeMsA
nogayu

toox = 0,9/n,

rle n— 4YHCJO XOA0B mpecca B 1 MuH.
Torna cpefHsist CKOPOCTb NOAAYH

= 2fn.

MakcuMaabnasi CKOPOCTh IOAAYH MaTepHala

Ynon.cp

Unommax = 2Vmom.cp = 4Hn.

JonycriMOe 3HaueHHe MaKCHMAaJbHOH CKODOCTH HOAa-
Yy 3aBHCHT OT MHOrMX (pakTopoB, B TOM umcJe OT BhiGpan-
HOH KOHCTPYKUHMH MeXaHH3Ma MePHOJHYECKOTO BpalleHHs
BaJIKOB H THIA TOpMO30B. IIpm HcMoAb30BaHHH XPanoBOro
MexXaHH3Ma [EPHOJHYECKOrO BpallleHHs BaJKOB MaKCHMAaJb-
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Hasi CKOPOCTh TOAAa4Yu MozxKer pocrurarth 15 m/mun. s
dpurkuuoHHOl My(dTH 06roHa M JEHTOUHHIX HJIM KOJOLO0Y-
HEIX TOPMO30B HOCTOSHHOTO NEHCTBUSI MaKCHMaJbHasg CKO-
pPOCTL 1epeMellleHHs MarepHaja MOMKeT [OXOAHUTh [0
30 M/mMuH. B ciyuae npUMeHEHHUS TIOJBIX BAJKOB H3 JETrKHX
CI/IaBOB, (PUKIHOHHOH MY()TE O6TOHA U AMCKOBHIX TOPMO-
30B MEPHOJHYECKOTrO JEHCTBHS MAaKCHMaJibHasi CKOPOCTh I10-
Jaug MoxeTr OHTb AoBefeHa A0 50 M/MuH.

Ha puc. 2.2 nokasansl cxeMbl 3axkuMa marepuana I B
3aXBATHBIX OpraHax BaJKOBHIX mojaau, Jljig momaud JIeHTH
HJIM TTOJIOCH! TIPUMEHSIOT IJ1aJKue IUJIHHAPHUECKHE Bajaku 2
(puc. 2.2, a). Jlna nopaud npyTKOB H IPOBOJOKH HCIOJIb-
3yI0T BaJkM (POJHKH) C pajAUyCHOH KaHaBKOH 1mo pabouei
nosepxuoctu (puc. 2.2, 6), KoTOpasi COOTBeTCTBYET (dopme
ceyeHHs nofaBaeMoro npytka. I1ockoJbKy Mojaaioline opra-
HEl MoJau AJS NPYTKOBOrO MaTrepuaja HMeloT GopMy poJu-
KOB, TaKHe M0JaYH YAaCTO HA3KIBAIOT POJMKOBHIMH,

Puc. 2.2, 8 u 2 wIIOCTpHPYIOT CIOCOBH! PacKPHITHS BaJl-
KOB, B YacTHOCTH, JIJIs 3alpaBKH [10JaBaeMOro MaTtepHasa.
PackpbiTHe BaJIKOB MUl 3aNpaBKH MaTepHaja MOMKET BHI-
IOJHATBCS OT MeXaHHYeCKHX VCTPOHCTB (KYJayKOBEIX HJH
-PHUAXKHBIX) HWIH OT MHeBMaTHuecKux ycrpoiictB. Cxkatne
BAaJKOB OCYILIECTBJSAIOT, KAK IIPaBWiIo, OT NMPyXHH. B psage

2
'y
&

H>

Cxampit
o Bosdyx

lJ)

Puc. 2.2. CxeMH 3axuMa MarepHala MeXJy BalkaMH H CHOCOOH
NOoAbeMa BaJIKOB
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C/yuaep NPUMEHSIOT MHEBMAaTHUECKHE MEXAHU3MHl CIXKATHA
BaJIKOB.

Jnst cozpanus TAroBoro ycuius (s HeoGXOIUMO K 0cAM
BAaJKOB (POJHKOB) HPHJIOXKHUTH HAXKUMHOe ycuaue @y, [pu
TOM s ABHKeHHS 3aroToBKHM I B HanpaBjeHun A npeob-
pasywomuil MexaHH3M JAoJxKeH ofecrmeuuTbh BpallleHHe BaJi-
kKoB (posuxoB) B HanpaBiaeHun 5 (cM. puc. 2.2, a, 6).

B BankoBHX nojauax BpamieHHe BaJKOB OCYIIECTBJAET-
cl C TIOMOUIBIO CIEeNHaTbHOr0 MeXaHu3Ma NePHOLHYECKOro
Bpalenus, KOTOPHI ofecrneuynBaeT MPePHBUCTOE BpallleHHe
B4JKOB (POJIMKOB) ¥ TOJBHKO B OJHOM HamnpaeieHud. Taxum
MEXaHH3MOM MOXKEeT OBITL XPaloBoH MeXaHH3M WIH MydTa
obrona (puc. 2.3).

B xpanosoM wmexanuaMme (puc. 2.3, a, 6), Hecmorps Ha
BO3BpATHO-BpalllaTeJbHOe NBHXKeHHe KoJblia | B HampasJe-
uusx A, mOBOpPOT XpamoBoro xoJeca 2 MPOUCXOAHT JHUIL B
OJIHOM HampaBJeHHH — 1o crpenke b. Ilpumenenne xparno-
BHIX MeXaHH3MOB, OLHAKO, B CPeACTBAX MeXaHH3aUHUH H aB-
TOMaTH3allHH BechbMa OrpaHHueHo. JTO OOBACHAETCA MHO-
TMMH TPHUUYMHAMH, IVIaBHAs W3 KOTOPHIX - OOJbIofi 1mym
H MHTEHCHBHOe H3HAIIWBaHHe 3JeMEeHTOB MexaHu3Ma NpH
CONLUINX CKOPOCTAX NepeMeliennsn martepnasna. Hesosmox-
HOCTL IIJIABHOTO DPeryJHpOBaHHs IIara TMOZauu NpH paborte
C XpamoBHIM MEXaHH3MOM TaKxe cyXKaet o0NacThb ero npu-
MeHeHust. THOra ¢ Lenbio pacliUpeHHst 1Hana3oHa peryJiu-
POBaHUs MIaTa TOAAUM TNPUMEHHIOT XPanoBhie MeXanu3Mul
C_HeCKOJILKHME cofaukaMu 3, CMELeHHBIMH HA HeKOTOpHIil
yToJa OTHOCHTENBHO Apyr apyra (puc. 2.3, 6). Yame scero
XpamnoBele MeXaHH3MBl NMPUMEHSIOT TaM, TAe He Tpebyercs
PervupoBaTh HIar MOAauH,

Bonee coBepuIeHHEIH, HO M 6OJee CHONKHBIA MeXaHH3M
IepPUOIMUECKOr0 BpalleHus BankoB, ofecneuuBaioumuil Gec-
CTyIeHYaTOe DeryJHpoBanHe MIara TnNOZaYH-— QPUKIHOH-
Hast Mydra 06rOHa POJHUKOBOTO W KAMHOBOTO THIOB,

B posukoBoit mydhTe obrona (puc. 2.3, 8, 2) npu Bpaule-
HUn BHemrdeR o6ofiMbl [ B HaupaBienndu cTpedru A ponnku
2 cujnaMu TPEHHs 3aTSrUBAIOTCS B KJIWHOBOIT a3 MeXAay
o6ofiMott I B IHCKOM 3, 3aKJAMHUBAIOTCH B HEM, UTO NMPUBO-
JIIUT B ABHXKeHWe BHyTpewnuii nuck 3. Ilns ofecneuenus Ha-
JIEKHOTO 34KJNHHHBAHUS DOJUK 2 TOCTOSIHHO TONXKHMAETCs
K KOHTAKTIIBIM MOBEPXHOCTAM npyxKuuo#t 4 yepes mruhr 5.
IIpu noBopoTe 060fME B 06paTHOM HANMpPaBJIEHHH MPOHCXO-
IMT PACKAHHHBAHHEe POJIMKA, KOTODPHI CHJIAMHM TPEHHs BHI-
TATHBAETCA M3 KJIHMHOBOTO masa. Ilpu sToM  Hapymaercs
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Puc 2 3. MexaHH3MBl MepHOJHUECKOTO RPANIEHHS BaJKOB:

xpanosoft ¢ ONHHM (@) H ¢ HecKOABKMMH (6) XDamOBUKAMH, DOJHKOBA"A (8, 2)
H KauHOBast (0) mMydTh o6rona

CUJIOBOE 3aMblKaHUe Mexny oboiimoii I m nuckom 3. Oboii-
Ma | moBopauHBaeTcst, a JHCK J, C KOTOPHIM CBSI3aHbI BaJ-
KH BaJIKOBOH MOZAuH, ocTaeTcs Ha Mecre. Takum o6pa3oM,
ApPH BO3BPATHO-BPAlllaTeJIbHOM JABHXKEHHH OGOUMBI [ IHCK
3 mosyuaer npepHBHCTOE BpallleHHe W BCeria B OJHY H TY
3Ke CTOPOHY (B HanpaBieHHH cTpekH A).
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B xauHOBEIX 06ronHeix mydrax (puc. 2.3, d) napyxuas
oGofiMma I W BHYTPEHHHH JHCK 3 HMEIOT UHJIHHADHUCCKYIO
NOBEPXHOCTb. MeXJy HUMH YCTAaHOBJNEHH 3KCUEHTPHKOBHIE
KyJauyku 2, CBS3aHHBle MeXAy co6ofl npyxunoii 4. Pasmep
a B Kynauke MeHblue pa3mepa 8. [Ipymuusnl 4 06Leauusaior
KyJauK# B OJHY TPYNINY, BHIOJHAS POJb celaparopa.

[Ipn Bpamiennu HapyXHolt 060#iMbl I IPOUCXOAHUT HMOBO-
POT ¥ 3aK/JIHHHBaHHe KyJaukoB Z Mexjy oboitmoit / u jauc-
KOM 3, BCJIEeACTBHE Yero QHCK J MOBOPAYMBAETCS BMecTe C
oGoimoint /. Tlpyxuna 4 B HepaboueM MOJIOKEHHH MexaHH3-
Ma IIOCTOSIHHO NOAXKHMaeT Kyjaauku 2 K paGoyuM MoBepx-
"HoctaM oGoiiMbl u pucka. [Ipu moeopore oGofivur I B 06-
paTHYIO CTOPOHY KyJauyku 2 pacKJIUHHBAIOTCS H CKOJb3ST
10 nOBepPXHOCTH OGOHMEL M [MCKa, T. €. B 3TOM clyyae AUCK
3 He moBOpauHBaeTCA.

B nacrosmee BpeMs HauboJibllee pacnpocTpaHeHHe MO-
JYUYMIH POJUKOBLIe My(TH O06roHa. ¥roa 3akJAHIHBaHHS
pOJINKOB B Takux MydTax paBen 6—10° Onpuu u3 ryraBHBIX
HEZOCTATKOB TAaKUX My(pT — OHICTPOE M3HALIHBAHHE KOH-
TAKTHHIX TJIOLIaJOK O6OHMEI M AHCKA, H poauKoB. st yBe-
JINYeHHsI CPOKa CIYyXKOB Takux My(T yCTaHaBIHBAIOT BCTAB-
KH W3 TBepJOTo CIljaBa.

B kauHOBEIX My(Tax moZoGHBIX HEAOCTATKOB HET, Tak
KaK TOUKH KOHTAKTa KYJAauKOB ¢ PabOuuMH IOBEPXHOCTIMH
He MOCTOSIHHBI, 4 H3MEHSAIOTCS NPH KAXKAOM. NIOBOPOTE. YTOJ
3AKAHHUBAHUS KyJadKoB B Takux Mybdrax 24°, Pasmepu
KJIHHOBHIX My(T 3HAYHTEJbHO MeHbIle POJHKOBHIX, Gjaro-
aps yBeJHUEHHIO uHc/aa pabouux KyJ1aukoB,

Jlnsi posHKOBEIX My®T JOIyCcKaeMOe 4HCI0 3aKJIHHHBA-
Huit 80—120, a ng gaunosux 10 400 B 1 mun.

Bpamenune napyxHuoit o6ofiMel MydTs 06TOHA OCYIIECTB-
aserca 6o OT PHIYAKHOTO MexaHu3Ma, JUOO OT KpPHBO-
HIMIHO-PeeYHOro MexanuaMa, I[lociennu#t vmeer Haubosb-
IIee pacrnpocrpaHenne (puc. 2.4).

Ha Ttopue kxomengaroro Bana I2 mnpecca 3akpensercs
naanmaiiba 10 ¢ momompio nanwkua /1. Ha mianmai6e 10
3aKpemisercst KOpIyc 2, HMeIuil pagnycHble nasel, Jepes
KOTOpHE MPOXONST Kpemexusle BuHTH. Hanuuue panuye-
HEIX N1a30B II03BO,ISIET MOBOPAUHBATE KOPNYC 2 OTHOCHTENBHO
nnanmafite 10 B onpenenenHux mpenenax. B xopnyce 2
yCTaHOBJEH BHHT 3, Ha KOTODHIfi HaBHHYEHAa radka-moJayll-
ka 5. Ha noasymke 5 nmeercsa manen 6, Ha KOTOpHI moca-
KeHa Brysaka 7. Ha BTyaky 7 maner xopnyc 4 Taru 8, KoTo-
pasi coenunena ¢ 3y6uaroil pefikoit /4. B nociaenHux KoHCT-
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Puc 2.4 KpuBOLIMMHO-DeeUHH MEXaHH3M

PYKUHSX BAJKOBHX IOJau COeJUHEHHe TACH C peHKOH BHI-
MOJIHSETCS IIapHUPHO,

ITpu moBopore rosoBKH ! BHHTA 3 H3MEHSIETCS 3KCIEHT-
pPUCHTET NaJjblla 6 OTHOCUTENHBO OCH KOJeHYaToro Banaa [2.
3T0 3HAUHT, UTO PETYJNUPYs FKCUEHTPHCHTET Najbla 6, Mbl
OJIHOBpPEMEHHO H3MeHsieM BeJHUHHY mepemellleHHs 3y6uaToit
pefikn /4, a caenoBaTesLHO, W YyroJ MOBOPOTA HAapyXkHOH
060fiMEI MydTH 06roHa, ¥ yroj moBOpoTa BajJKOB 3ToO,
€CTeCTBeHHO, NPHBOAUT K M3MEHEHHIO BEeJUUHHE lepeMelre-
HHS JIEHTBI, T. €. K H3MeHeHHIo mara moaaun. Orpanuunsa- *
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10T Upenesl peryJHpOBaHWA WIara NOAauyd ¢ MOMOIMBIO CTO-
noproro mwrudTa 9. Crpenka I3 mokasbiBaeT mar MojauH.

Ilpu pa6ore npecca u Bpamennu Bana 12 peiika 14 co-
BepliaeT BO3BPaTHO-NOCTYNaTe/blble JABHXKEHHS, Bpatias
IpH 3TOM HapyXKHyI0 obolimy MydTsl o6rona.

Perynuporanue pankoBeix mopad. Peryaupopauue wara
HOJauy BLIMIOJHAETCS H3MEHEHHEM 3KCIEHTPHCHTETa TaJibla
6 npu nosopore BuHTA | B HYXKHYI0 ctopoHy. CHHXPOHHOCTD
paboTH MOJAayYH M Hpecca 00eCHeUHBAIOT HOBOPOTOM KOpIy-
ca 2 oTHocuTeJpHO MaHWalbel 10, T. €. OTHOCHTENBHO
KPUBOUWIMOA KOJEHUATOro Baja. Paauycnble nasel, BHITOJ-
HeHHBIe B Kopryce 2, OGBIUHO MO3BOJISIIOT MOBEPHYTH KOPIYC
OTHOCHTENbHO IMaHmaion na yroa go 90°, uto BmoJHe AO-
CTaTOUHO,

KoHCcTpyKuMs nopamwmmx KapeTok BaJkopoit momaun. Ha
puc. 2.5 npuBefeHa KOHCTPYKIHUS OIHON M3 pPabouux Kape-
TOK BaJIKOBOH TOXATH C KayaTeJbHHIM MeXaHU3MOM MOBOPO-
Tta obofiMmpl MydTH obrona. B xopnyce 3 Ha moamimnmuuMRax
CMOHTHPOBAHH HHXKHMH 5 W BepXHHMH 6 BaJKH, KHHEMATH-
UeCKH CBSI3aHHBle MeX1y co6oH 3ybuaroii mnepenaueit 7.
Hlecrepus HHXHEro BaJKa HaXOAHTCA B  3allelNIEHHH C
mecrepHeii 8, nocaxkenHoit Ha Banx 10, KOTOpHIHA uepes
mTubT cBA3aH ¢ AUCKOM MydbTw obrona 9. Yepes puuar 11
OCYIECTBJISIETCST CBSI3L ¢ NJaHImIafboff, 3akpemyieHHOH Ha
KosleHuaToM BaJay mnpecca. IlojaBaemas JeHTa HaxOMHTCS
MeX/1y BaNKaMK J H 6, KOTOpHe NPUKHMAIOTCS APYT K ADY-
Iy peryjaupyeMBIMu npy:xkuHamu 4. Pykoarkoi ! Bwmosns-
eTCcH TOJBEM BEPXHEr0 BajKa NpPH 3ampaBKe JeHTH. Priuar
2 cAyXKUT U NOABEMa BEPXHEro BaJika B MOMEHT LITAM-
HMOBKH. JIeBBle KOHIUBI BaJIKOB CHAGXKEHB TOPMO3aMH.

Ha puc. 2.6 nokazalia KOHCTPYKIHS BAJIKOBOH TOLAUH
IJIsi IPyTKa B XOJIOAHO-BEICAZIOYHOM aBToMaTe. Banku (po-
JHKH) PacHoJoXKeHB KOHCOJALHO, & MEXaHH3M CKaTHA Bas-
KOB THeBMaTuueckni. Priyar I, cBs3aHHEIT depe3 CHCTEMY
TATr ¢ KPMBOIIHIIBIM BaJOM aBTOMAaTa, NMOBOPAYHBAET JHCK
MydhTel of6rona 2, Hapyxkuas o60fiMa KOTOPOH KECTKO CBf-
3aHa ¢ HIDKHEM BaJkoM. [TepHoxuueckoe BpallleHHe BepXxHe-
ro BajKa BHIOJHAeTcs oT 3ybuartol mepenaum 3. Bepxumit
BaJIOK MOXKeT KauaTbcsd. TOUKoH KauaHHs Bana 5 OTHOCHTe N b-
HO ocHoBaHHusi [l npu mepeMelleHHH BEPXHEro BaJKa sBJS-
ercq UEeHrp poJauxkoBoro cdepuveckoro mnOAMIMAHHKA 4
ITpaBast onopa HIKHEro BaJKa BHIOJHEHA HENOJABHIKHOM, a
nipaBasi onopa § BEpXHEro BajKa MOXET mepeMelaThCs,
Ilpyxuna 9 crpeMuTrcs pasBecTH BaJKH, U HX CXKaTHE OCY-
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Puc. 2.6. Bankusas nojava Aas npyTxa

IMECTBJISIETCS MHEBMOUMIHHADPOM 6 uepe3 phiuar 7. ITogaro-
JuMe BaJKH BHINOJHEHH ¢ ABYMSI pPaCOUMMH [OPOIKKaMHU.
Ilpn usHAUIMBAHUM OAHOHN NOPOMKKH BAJIKH IEPECTaB/IsIOTCA
H H3TOTOBJSATH HOBYIO Napy BaJkoB He Tpebyercs. Hag 3a-
npaBKH npyTKa [0 Mexny BadkaMu paboune IOJOCTH
THEBMOLUJHHADA COENUHSAIOTCS ¢ aTMoctepoil H BepxHHH
BaJIOK TMOAHUMAaeTcs moj fefcrBueM mpyxuuwt 9. Ins cxa-
THA BaJdKOB W pabOTH MOJAauM CXKATHIH BO3/yX MOJaeTcs B
MONOCTL Haj jAuathparMolr NHEBMOLUMAMHApPA. JIEHTOUHBIH
TOPMO3 YCTAHOBJIEH TOJILKO Ha HHXKHEM BaJgke.

Pacuer BaakoBbIx momau. Pacuer Bcex BHIOB MOAAIOUIUX
YCTPOHCTB IJIsT HEMpPepEBHOTO MaTepHasda onHotureH. lo-
CTaTOYHO NOJAPOGHO paccMOTPeB pacueT BAJKOBHIX noxady,
MBL B falbueliieM 6yAeM TOJLKO OCTAaHABAUWBATLCH HAa OT-
JHUUATEJNbHBIX OCOGEHHOCTSIX pacyera APYTHX NOMAIOUIHX
yeTpoHcTB.

Pacuer BanKoBEIX mojaY, KaK # GOJLUIHHCTBA MOTAONINX
ycTpoficTB [JIs HenpepuIBHOTO MaTepuaJja, BeJercst B cJe-
Aymouel nocaenoBaTeNbHOCTH,
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1. Onpenenenne ycuiaug nporaruBanus marepuana. Cie-
JyeT OTMETHTBb, YTO 3TOT HYHKT pacuera BBINONHSETCH HJIS
Bcex BHJOB NOJAay HENpPEPBIBHOIO MaTepHaJja. YCHIHE Hpo-
TATHBAHUS, & TOUHEE YCHAUE CONPOTUBJEHHA NPOTATHBAHHIO
MarepHaJga, sIBAsSeTCs OTNPAaBHOH TOUKOIl ;IS pacuera Bcex
0 aUINX YCTPOHCTB.

Yeunve MpOTAT HBAHUS:

Q, = Gn + Q'rp + Qﬁ.'rp + Qm{’

rie Gp— Bec meriu, H; Qqp— cHia TpPeHHs JIEHTH O 3ep-
kano mramna, H; Qgqp— CUla TPeHHs O HANPaABISIONHUE B
wramne, H; Quq — cuna nHepunn, H,

Bec mermiu ompeleJsloT 1O NapaMeTpaM JeHTH, Max-
CUMAa/IbHO AQUYCTHMON AJd NaHHOH NMOAAYH, B MAKCHMalb-
1ol AJivHe TeTIH:

G, = LBhpg-10=,

rae Ly— MakcumanabHadg AJHHA [eTaH, MM, B — Makcu-
Manpiasi IMMPHUHA JIeHTH AN JAHHOH# Tmojauu, MMm; h—
MaxcHMaJbHast TOJNIIHHa JeAThl AJsg JaHHOH TNoAavH, MM;
p — IJIOTHOCTbL Matepuana JeHTH, Kr/uM3; g -— yCcKopeHHe
cBOGOMHOrO majeHust, M/c2.

Cunta TpeHusi 0 3epKaJjio HIraMma:

QTp = Uiy,

rae py=0,08-+0,12 — kospduunuent TpeHHs CKOJbKEHHS,
G, — Bec yyacTka JeHTHl MeXAy NOAAOUHMH u TAHYIH-
MH BaJiKamu, H.

Ecan GoxkoBele nanpapJsiiol[He B IITaMme [UJIOCKHE, TO
CHJION TPeHHs O HanpaB/saoiHe npedeGperaeM. [lias mon-
NPYXUHEHHRX HAOpaBJAOUIEX CHNA TPEHHS

Qﬁ.'rp = Qupl"l’

riae Qpp — CyMMapHoe yCulne NpyKuH.

OcHoBHas TPYAHOCTL NPH pacyere 3aKII0YaeTcs B Ompe-
JeneHud cuibl uHepiun. CHIa HHEpPUUH BHIYHCHAAETCH JIs
JEHTH ¢ MaKCHMaJbHLIMH MapaMeTpaMH, NepeMellaeMoi Ha
MakcuMadbusiii mar. [To BropoMy sarony Helotora umeem-

Quy = ma,

rAe t— Macca y4acTKa JIEHTH Ha yyacTKe MeXay Nojalo-
WHMH H TAHYIUHMH BaJKaMH H Macca HeTad; @ — ycKope-
HHe, ¢ KOTOPHIM IlepeMelnaercs Jeura, M/c2,
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C yyeToM nepeBOAHBIX KOI(DOhHINEHTOB CHCTEMbl eIHHHIL
YCKOpEHHE:
a = 0,144 H (n/oyop)?

rie H — maxcuManbHbili AT TMOZAYM, MM; I— QHCIAO XO-
10B mpecca B | MUH; 0poz-— Yros HOAAUN N0 LHKIOBOH AHa-
rpaMme paboThl pecca, amop= 160--180°.

Yckopenue JIeHTH He AOJKHO mpeBeimate 15 m/c2. [Ipu
GOJBIIHX 3HAYEHHSIX YCKOPEHHs 3HAUHTENbHO YXYALIAETCSH
TOYHOCTL IIara noJgayvH.

2. Onpellenenue yCHJIHS cXKaTus BaJKOB. YCHJIHE CXKa-
THS BaJKOB:

Qp.s = ﬁ2Qa/(Mlzl)’

rae (; — ycu/aHe UPOTATHBAaHHSA, BBIUHCIEHHOE paHee; fo=
=1,6--2,0 — KospuuKenT HALeXKHOCTH CUEIVIEHHS, 2| —
YHCJIO NPHBOLHBIX BaJKOB.

ITo uHalirenHoMy 3HaueHH[ ycuaus Qp, BBIOHPAIOT IIPY-
JKAHB JJIA CXKATHA BaJKOB WJIH ITHEBMOLMJIHHIPHI

3. Onpenenenne nuaMerpos BajKoB. JiJas KpUBOMHIIHO-
peevyHoro NpHBOJLA BaJKOBOH NMojauu AMaMeTp BajlKa

Dy = BH[4eif(mz) — @],

rie m— MOAYJb 3y0UaTOro 3auemyieHds] MexAy 0O6OHMOH
My(dTE 06roHa u pefiKoil, MM; 2 — UHCJIO 3y0beB MIeCTepHH,
CBSI3aHHOH ¢ peliKoH; [-— nepejaTouHoe YuCAO 3y6UaTOro
3allenyieHHst MeXAy HHXHUM BaJkoM W MydTo#t 06roHa;
& — MaKCHMAaJbHBIi  3KCUEHTPHCHTET NPHBOAHOrO mnaJbla
NIaHalOb, 3aKpenyieHHON Ha KOJEHUaTOM BaJy Iipecca,
MM (cM. puc. 2.4); p=1,02+1,03 xoadPuiHentT, yunTrBa-
0K IPOCKANb3bIBAHAE MaTepHaja MeXAYy BaJKaMH, Qo=
=0,1+0,25 — yroa saknunuBanisg MydTsl obrona, rpaayc.

4. Onpejenennie reoMeTPUUIECKUX NAapaMerpoB  My(TH
o6rona. Pacuernas cxema mMydrh o6rosa npejcrariesa Ha
puc. 2.7. Ha ponuk meficTBylor HOopMmanbHee cuidsl Ny u N,
u Kacarejbible cuabl TpeHust wiN; u polNg. M3 tpeyronnuu-
ka OO0,F umeem:

OE  a/2+d2 _ atd
00,  D/2—d2  D—d’

Cos o =

OTKYyZa
ad=D— (D + a)/(1 + cosa).

30



Puc, 2.7. Pacyernasm cxema  My®dTH
obrona

YcaoBue 3aKJINMHUBAHUSA poJauka:

@ < 20min
py = arctgpy;  p, = arctgu,,

TJie p1, P2 — YIVIBI TPEHHMS, rpaiyc.
OTtcona

d =D — (D < a)/(1 + cos 2p).

B pacuerax o6buHo npuxpManr pu=~0,05-+-0,06. Toraa
a=14-+22°, JInuHy pOJUKOB OOBIYHO NPHMHHMAIOT paBHOH
1,6 d. YUucno posukoB NPUHUMAIOT PABHBIM 4—7 B 34BUCH-
MOCTH OT TOPO, CKOJbLKO CEerMeHTHBIX BBIPE30B MOXKHO pas-
MECTHTb Ha JHCKe.

5. Onpenenenve yCHIUH, AefiCTBYIOIIUX Ha POJMKH Myd-
Te o0roHa.

Ecau B3siTh 0GOHMBI M AHCKH H3 OAMHAKOBBIX MaTepHa-
JIOB, TO KO3 uumeHTs TpeHus OyAyT OIHHAKOBHE, T. €.
pm=pe=pn U N;=Ny=N. Torga KpyTsmuii MOMeHT, nepe-
naBaeMmblit MydToii o6roHa,

M = 0,5uND#k = 0,5Q,D,/i,

rae Qs — ycuiane nporsarupauus; Dy— jguaMeTp BaJjka;
D — puyTpennuii auamerp ob6ofMbl MY(TH; {— HepeiaTod-
HOe 4MC/IO 3yOuaTol Nepefayn MeXAy BaJKOM H My(QToH
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obrona; k — uucno poaukoB. Tak kak p=tgp=1g(a/2), no-
JAYIAM
Qs Dy
iktg(@/2) D

6. IloBepouHbifi pacueT Ha NPOYHOCTb 3TEMEHTOB MYy(TH
obrona. B soHax KOHTaKTa BaJKOB C JAHCKOM H 000#MOi
BO3HHKAIOT KOHTAKTHble HalPsDKeHHS, ONpejeliseMbie 10
¢dopmyae I'epua

UK=0,59‘/—IILE<%——%) :

rae | — nnuHa poauka; E — Mozxysb ynpyrocta marepuada;
d — guamerp poJHKa; D — fuaMeTp KOHTAKTHOH KPHBOJH-
HEHHO[I I0BepXHOCTH.

Jlnsi TOuKH KOHTakKTa posiHKa ¢ 06GoiiMol MydTel o6rona

O = 0,59V NE(1/d—1/D,)/I .

JLJIsl TOYKH KOHTAKTa POJIHKA C MIOCKOH MJIOLAAKON THC~
Ka My(TbI

0,5 = 0,59 Y NE/(d) .

Jlis BTOpO#H TOUKH KOHTAKTHLIE HanpsxkeHus OyayT Gosbliue
U TPUH IPOBEPOUHBIX pacueTax My®THl BBIUHCAAIOT Hamps-
JKEHHST TOJBLKO AJsi BTOPOH TOuKH, BHUHCIEHHEIE 3HAUEHHs
KOHTAKTHBIX HANpPSAXKeHUH JOMKHB OBITb MeHblIe JONYCTH-
MEIX (OmpejesisieMbIX 10 CIPaBOUHON JuTeparype).

Ilpenorepanienne KopoOaeHUs JEHTHI IPpH mopave. B pa-
Je ciydaeB IpH MNojaue JeHTa HAUHHAaeT KODPOOUThCA H
BCOYUMBATBLCH HAJ| IJIOCKOCTBIO LITaMma. DTO MOXKeT NpH-
BEeCTH K 3aKJUHHBAHHIO JIEHTHl B HANPaBJASIOMIHX JKeCTKOro
cbeMiuka. [IpuunHa BCOyuMBaHHUs JIEHTH — CKOPOCTH JIGH-
TH B TAHYHIHX BajJKaX MeHblle CKODOCTH JIeHTHl B II0/al0-
mux Bankax. Has npeforBpalleHHsl 3TOrO PeKOMEHAYeTcs
JuaMeTp TSHYIIMX BaJKOB ABYCTOPOHHHX moJad AejaTh Ha
5 9% Gosblle AuaMeTpa NOAAIOUIHX BaJlKOB.

Kploukosrie mopauu. Kpioukosble mofgaun OLIBAIOT TOJb-
KO TSHYLIEro THOa H NPHMEHSIOTCA /s mepeMelleHHs JeH-
TH IIPH packpoe ¢ mepeMblYKaMyu. MaxkcuMmaJbHasi LIMPHHA
nojaBaeMoro Marepuana— o 150 MM, ToNIHHA TOZaBae-
moro Marepuata 0,3—5 MM, MakCHMaJbHBI mar noja-
gg — g0 500 mm. Ilpn Gosee ToOHKOM MarepHajle MOXKeT
NpOM30MTH pa3phlB MEPeMBIYKH B MOAAaBaeMOM MarepHale,
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ipy Gojiee TOJCTOM — BO3-
MOXKHA TOJOMKAa KpHuKa.
KpioukoBble Mojadyd ycra-
HABJIMBAIOTCSI Ha Ipeccax ¢
uncaoM xo0408 Ao 200 B
1 mun. IHpusog — ot 1noJa3y-
Ha mpecca.

B03MOXKHBl ~ MHOTOUHC-
JIGHHble BapPHAHThl KOHCT-
PYKUHH KpPIOUYKOBLIX I1OJaY,
OAKWH M3 HHX [OKasaH Ha
puc. 2.8.

Ilpu nepememienus Ts-
ru 6, CBSI3aHHON ¢ MOJ3y-
HOM rpecca, BBEpPX, T. €,
npu 0o0pAaTHOM XOje mpec-
ca, pbuar-6asnancup 4 1o-
BOpPAYHBAETCs MPOTHB Ya-  —
COBOH CTpeJIKH, nepemelnas

Puc. 2.8 Ilpunuunnadbias cxe-
IpH  9TOM  KpPIOYOK 2 M2 KPIOUKOBOM NOJAYH ¢ NpH.
Kpwouok 2, unennsisice 3a BOJIOM OT MOJ3YHA mpecca

nepeMBIYKy JieHTHl [, mepe-
MelllaeT ee BIIpaBO Ha ar nojayM. (Ipm obpartHOM mepe-
MeIeHHH TSArH, T. e, NpH pafoueM XO/Je MOJA3yHA [pecca,
poiuar-6asaHcHp MOBOpauMBaeTcd IO YacoBOHR  CTpeJIKe.
Kpiouok 2 HauuHaeT nepeMeniarthcsi BJeBo. PaGounii xo-
Hell KPIOUKa TNPH [BHKEHHH BJEBO JIOXOANUT [0 TpPeAbILy-
mefl mepeMBIUKH H NepPecKakHBaeT uepe3 Hee. ®Pukcartop 3
CAYXKHT JJIsl TpPeNoTBPallieHuss o6paTHOro mnepeMenleHus
JIEHTBl TpH o6paTHOM Xome Kpiouka. C nomouipio 6o/ta 9
BHINOJIHSIETCS] MPHHYIHTEJNbHBH NOADBEM KpIOUKa 2 NpH ero
06paTHOM XOJe€.

Kpoukosbie mojayn y3KO CHeNHaAu3UPOBAHHBIE, H B
HHX IPAKTHIECKM HEBO3MOXKIO PEryJaHpOBaThL IIar NmoJaud.

Knewessie nogauu. Kiemessle nogaun — caMble TOUHBE
U3 Bcex mogamuux ycrpoiictB. K HuM ortHocsitest coGeTBeH-
HO KJellleBble NMOZAyH, KJAHHOPOJUKOBBIE IOAAUH, HOXKEBBIE
nojayd u uuniossie nogaud. llanmosrle nofaun npumeHs-
IOTCSL 17151 nepeMelleHds OueHb TOHKHX JIEHT (TOJIIMHOH KO
0,3 MM) u GbIBaOT TOJMBKO TSIHYLIETO THIA,

HauGonee yuuBepcanbusl ¥ MUPOKO pPaACAPOCTPAHEHEL
KJIHUHOPOJIUKOBLIE H HOXKeBLIe MOJAuH.

Kanunoposnukosbie nofaun GHBalOT AU60 TAHyMEro, Au6o
NOJAIOLIero THIIA H TOJBKO B OY€Hb PEJKHX CAyuasx — KOM-
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Puc. 2.9 TlpuHuunuajibHasg cxeMa KAHHOPOJHKOBOH MOAAuH

6unupoBannne. IlpuBox Takux mojau JuGO OT KOJIEHYATO-
ro BaJa mpecca, Ju6o ot noasyHa. llpuHnunuansnas cxema
KJAHHOPOJIMKOBO[f HOZAuH C MPHBOJAOM OT KOJEHUATOro BaJja
npecca mpejAcTaBjieHa Ha puc. 2.9,

MexaHu3M HoOJaun COCTOHT M3 JABYX Kaperok: MOJBHK-
HO#l Kapertku 4 H HENOJABHXKHON KapeTku 8 ¢ posukamu 2,
3, 7, naxonsmumuca B obofimax 5. C nomompio npyxun 9
\POJIHKH IIOCTOSIHHO HO/XKHMAIOTCS K HaKJOHHBIM IJIOCKO-
cTIM KaperTox. [IpyxuHa 0 cayXKHT JJIg BO3BpATa NOABHXK-
HOH KapeTKH B MCXOJHOe NOJIOXKeHHE.

Poiuar 10 mosopauuBaeTcss OT MeXaHH3Ma ¢ IJIaHLIai-
0oif, aHaJOTHYHOrO MeXaHH3My BaJKOBOH mogaun (CM. pHc.
2.4). Tlpu noeopore pbiuara 10 MPOTHB YacoBoil CTPEdKH
Kopnyc 4 nNoABHXKHOH KapeTKH HAUHHAeT IepeMelllaThCs BJe-
Bo. Poauky 2 u 3 mpu 210M 3aKIAHABAIOTCS B Na3axX, 3aXH-
Mas JIeHTY I, HaxoAsiulylocsd MeXAy HUMH, ¥ JjeHra I mepe-
MelllaeTcsl BMecTe ¢ KOPIYCOM HOABMKHOH Kaperku. Ilpm
o6paTHOM JBHKeHHUH pbluara I0 xopnyc 4 NOHBHXKHOH Ka-
PeTKH ¢ NOMOLIBIO BO3BDATHOI MPYXKHUHH 6 HayltHaeT Tepe-
Mmeliathea Bnpaso. Posuki 2 1 3 noaBHxKHON KapeTku 4,
BHIKATHIBAIOTCH H3 CHE3J H OCBOOOKAAIOT MOJaBaeMyIo JeH-
ty. g npenorepamiends o6paTHOro mnepeMelleHHs JIEHTH
CHYXKUT HeMOABHKHAast (TOPMO3Hast) kaperka 8, poauxu 7
KOTOPOH NpH o6paTHOM ABHUXKEHHH JIEHTHl 3aKJIHHHBAIOTCH H
He Ja0T BO3MOXKHOCTH € NepeMellaThes.
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KaunoposnukoBele NOAauu NPUMEHSIOTCS MUl TepeMelle-
HUs JeHTp ToamuHoil 0,5-—5 MM # wupunoit 60—160 M.
Han6oabuinii mwar nogaun 160 mM.

KoHCcTpyKUHA KIMHODOJHKOBOII MOAAYM IIOKasaHa Ha
puc. 2.10. B mpeAcTaB/eHHOH KOHCTPYKIHHM HOJalOIast Ka-
peTka J MMeeT TPHU IapHl POJHKOB, 4 HemoJBHKHasg (TOp-
MO3Hasl) Kaperka 2— jABe napbl. /s sampaBKu JieHTH po-
JIUKH PACKIMHHBAIOT C MOMOUILIO poltara /.

PeryaupoBaHue 11ara BBINOJIHSIETCS] TAK XKe, KdK U B BaJl-
KOBBIX [OJauaX BCJAEACTBHE H3MEHEHHS IKCIEITPHCHTETA
INPHBOAHOrO MaJjblia MAaHMAaHl6E. PacueT KJIHHOPOJIUKOBEIX
[OJAauY CBOAUTCH K ONPEJeJeHHIO YCHIUS HPOTATHBAHMSE Ma-
TepHua/Ja U ONPEeAeJEHUI0 KOHTAKTHBIX HAlpsSKeHHH Ha JeH-
Te. ¥roj MeXAy OCbl0 HOZ4UH ¥ HAKJIOHNHOH [JOCKOCTBIO
KapeToK npuHuMaercs paBHbiM 12—16°. MeHpline yrJjibl
HPHHUMATEL 1l€ PeKOMeHIyeTcs, TaK KaK POJHKH MOLYT He
packauHuthesi, Kpome TOro, nmpu MeHbUIMX yraiax HakJOHA
KOHTAKTHbie HANPAXKEHHS 0Ka3bplBalOTCs 3HAYHTEJIbHO 60Jb-
Ule ¥ MOTYT NPeBHCHTh 3HadeHHe HOMYCTHMBIX IanpsiKeHHH,
a B HEKOTOPHX cJydasix M 3HaUeHHe Hpefesaa TeKYyuecCTH,
4To npuBefer K 00PasOBAHMIO BMSITHH HA [OBEPXHOCTUH MO-
JaBaeMOH JIEHTHI.

Hoxesoie mofaun, HoxeBble mojaun Bo MHOTOM aHAJO-
TUUHBl KJHHODOJHKOBEIM mogauaM., OTiidHe 3aK/JI0YaeTCs
B TOM, 4TO BMECTO K/JIMHODOJHKOBOI'O 3aXBATHOIO OpraHa B
Taknax nojauax OpuMensiercss HoxeBoi 3axsaT. HozxeBsoii
3axBaT MOXKeT OBITb OJHOCTOPOHHHM M JABYCTOPOHHUM (pHC.
2.11, a, 6). [as nepeMmelieHus: JeHTH HauOoJ/bllee paclipo-
CTpaHeHye MOJYUHJHM JIBYCTOPOHHHe HOMKEBLIE 3aXBaThi C
32KHMOM JIEHTH 0 ee GOKOBON MOBEPXHOCTH.

Puc. 2.11, CxeMH HOXKeBHX 3aXBAaTOB

36



HozxeBoit saxBar paGoraer nofoGHO KJAHHOPOJUKOBOMY
3aXBaTy C CaMO3aKJHIHBAHHEM MPH YacTHUHOM BHEAPEHHH
3aXBaTHOTO oprana B 3arotoBky Ilepevienienye JieHTH 1n1po-
HCXOJAUT TpPH JBHKEHHHM KaPeTKH C 3aXBaTILIMH OpraHaMu
BJ1eB0 B sToM cayyae HOX BHeApsieTcs B mMaTepuas 3aro-
TOBKM W of0ecrneuHBaer ee HaleXKHOe y/AepkHUBaHHE Yrod
HAKJOHA KPOMKH HOXKA y ONpenessiercsd u3 YCJAOBUH 3aKJIH-
HUBAHHA ¥ IPHHUHMAeTCs paBUbLM 16—22°

ITpu HCIOJNB30BAHHM HOXKEBOTO 3aXBaTa Ha IJIOCKOCTH
Marepuasia octawrcs clelsl Bo uzbexatue 3TOTO 473 JEHT
GONbIION TOMMUEB! (TOJNIHHOK 2—5 MM) NPHUMEHSIOT 3a-
XBaT 32 GOKOBEIE MOBEPXHOCTH JIEITH

[IpaBaanHo-pasmarbiBaromue ycrpoiicrsa. IlpaBisabio-
pasMaTeBalollie YCTPOHCTBA MPUMEHSIOT 1J1s aBTOMAaTH3a-
UM TPOLECCOB IUTAMIOBKH H3 JIGHTH, IIHPOKOPYJOHHOM
CTa/in M NPOBOJOKH B Ky3HEYHO-IITaMIIOBOYHOM MPOHU3BOMI-
CTBe HCIIOJNL3YIOT Pa3fHullble KOUCTPYKUHH ITPaBHJILHO-Da3-
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Prc 212 Tlpusoanoe pasmaTHBdmuiee ycTpoficTBO AN THAKEJHX
6yHTOB

37



N \\1 - lI\'\‘}y - - ::‘:". IL'I;T
//ﬂ/ T JE i i W
S vl L

S
/r}'— =
=
\
N

N N

©w
1 CI)
- ——
A - <
——— / \\ // N\ 77 N
—— LA /it
7, Z \
\\ 4 \\ //
or o
Bud A
/) |
) =

Pue. 2.13, KolicTpyKuud npaBAibHEX ycTpoHCTs

MATBIBAIOIUHX YCTPOHCTB, NOAPA3AEISOIMECsT Ha CcOBMe-
LIeHHEle NMPHBOJAHLIE, B KOTOPHX DasMmaThiBalomiue U mpa-
BHJIbHBIE YCTPOHCTBA CMOHTHDPOBAHE Ha OJHOM OCHOBAHHH
H HMeT OOllu{i MPHBOA, H Pa3feNbHO CKOMIIOHOBAHHBIE,
IMocnennye moryr ObiTh NPHBOAHBIMH H HENPHBOAHBIMA,
HenpuBoiHbe pasmMaThBalomue yCTPOACTBA TIPUMEHAIOT-
Cs1 ANt OTHOCHTEJNBHO JIEerKHX OYHTOB JIEHTH Maccoi J0
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50 xr. B atom cayuae jieHta pazmareiBaercs I1PaBAJIBHBIM
IPUBOJHBIM YCTPOHCTBOM.

IIpu pabore ¢ TsiKenbIMH GyHTaMH JIEHTH H NMPOBOJAOKH
maccoit go 600 kr npuMeHsSIIOT pasJHYHBIE NPUBOLIIbIE Pa3-
MATHBAJOIIHE yCTPOlicTBA, cXeMa OJHOTO W3 HHUX NOKasaHa
na puc. 2.12. IlpuBox yctpoficTBa, cocTOsimuii H3 3JIeKTPO-
JIBHTATe/st H UePBAYHOrO PeAyKTOpa, CMOHTHPOBAH BHYTPH
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vcHoBanus 2. Pyjon 6 y¢ramaBnuBaercs KpaHOM Ha BCIIO-
MOTaTeJNbHYI0 TeJeXKy §, ¢ HOMOLIBIO KOTOPOfi PYNOH BHI-
craBjsierca no ocu GapabaHa, uTO 3HAUHTENLHO obJeruaer
ero mocsneAyruyio ycraHosky Ha GapabGan 3. Ilpuson pas-
- KUMHBIX TyOok GapaGana 3 nmHeBMaTHYeckui. YrnpabieHue
nponeccoM 3axuMa pyJona TI0 BHYTPEHHEMY AHaMeTpy
OyHTa OCYIICCTB/ISETCS TNOBOPOTHHIM HHEBMOBEHTHTeM .
Pruar 4 nerneo6pasosarens: ¢ moMombio KOHEUHEIX BHIKJIO-
yaTesef ynpasiser paGoTOfi 2JeKTPOABHraTeNs NPHBOAA.
Ha puc. 2.13 nokasansl THIOBHle KOHCTPYKUHH TIpa-
BUIbHBIX YcTpofictB. Huxuue poaurn 1 (puc. 2.13, a)
YCTaHOBJIEHH B KopHyce 2 Ia HENOJBUIKHHBIX OCAX M MOFYT
TOJILKO Bpamarbes. Bepxuue
POJIHKH 3 NMOMHUMO BpalleHHst
MOT'YT TIepeMellaThCs B BEPTH-

N KaJIbHOM HAaNpaBJeHHH C No-
MOIILIO CTIEIHATBHBIX PEryJTH-
posounblx  BuHTOB 4. Ilpa-
12 BhAbHLIE POJHKM pacrmojara-
—— - il VTCS B IAXMATHOM TIOPSIKE.
Bce ponuku, Kax BepxHHe,

raK ¥ HHXHHE, TIPHBOIHHE.
S Jlenta  sampaBasieTcs BpyU-
I HYIO TPH TOAHATHIX BePXHHX
ponukax. Ha puc. 2.13,6 u 8
NOKa3aHel TPaBAJbHLIE YCT-
policTBa AN UPOBOJOKH: NI
YDaBKH B ONHOM HampasJe-
/%) auu (6) M Ang  npasBkH B
ey o oA epnenny
Ycrpofictea nig cmasniBa-
aug  geHtl.  Ouens uacrto
MEeXJY TDPaBAJBHLIM VCTDOH-
CTBOM H monavel ycTaHaBaH-
BAIOT VCTDOHCTBA [JIS OYHCT-
TR === KH M CMa3LIBaHHs denThl. Ta-
‘ KHe VCTPOMCTBA  BHIMOJHSIOT

JBYX THIOB® ¢ BPANIAIOMUMH-
csg koabuamu (puc. 2.14) u ¢
Pue. 214 Vemoficrso ¢ CTONBIIKHBIMIL TIacTHHAMY.
BpafnnomﬁMHCﬂCTp KOJIbLLaMU Jlenra, TPOXOTA MEMY BHa-
LI OMHCTKH W  cMasmBands  1IATOTIAMHCS BOATOUHHIMH DO-
JeHTH JukamMu 1, OpomuTanimnMi
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MAIIMHHBIM  MacjoM HJIH BPaUlAIOIIEMHCT B MAacJsSHON
BaHHe, OYHILAETCS W Ha Hee HAHOCHTCS TOHKMH cJOH cMma-
304HOr0 Martepuasna. [{oAXKHMHBIE OPYRUIL Z OueHb MSr-
KHe, M03TOMY NpOLECC 3ampaBKH JIEHThl Uepe3 yKa3aHHbIE
yCTpolficTRa He npeacrasasier ocoforo Tpyaa. YcerpoficTsa
C BpallaloIUMICS PONMKAaMH HelPUBOAHbLIC, POJHKH Bpa-
n1aloTCsl U3-32 CWJ TPEHHA O NojlaBaeMyw JeHTy. Anano-
PHYHBIE YCTPOHCTBA YCTAHABAHBAIOTCS H IS OUHCTKH H
CMa3bIBaHHS NPOBOJIOKH.

YcTpoticTRa fsia OTPE3KH OTXON0B. YCTPOHCTBA 1Js OT-
PE€3KH OTXO/0B BBHIIOJHSAIOTCS JHO0 ¢ TIPHBOJAOM OT MOJ3VHA,
anb0 ¢ HHAMBHAYaNbLHLIM [THEBMONPHBOAOM, CHHXPOHH3UPO-
BallHBIM ¢ paborofi npecca. [lpunuunuanpHas cxeva Takoro
VCTPOHCTBa € MPHBOJOM OT MOJ3YyHa npecca II0OKa3aHa Ha
puc. 2.15.

Perynupyempble 60TH 3, ycTaHOBJEHHBE B KpOHIITeHHe
4, 3aKpenJieHHOM Ha TOJN3yHe § npecca, HAaXKUMas HA CUCTe-
My pblYarop /, onyckaloT BePXHHH MOABHKHBIA HOXK 2, C
IIOMOMUIbIO KOTOPOro U OCYUIECTBJSIETCS OTPe3Ka JIeHTH.
Huxnnii nox nenoasuketl. Bozpar Bepxicro noxa B Hc-
X0An0e noJsoxelde, yTo 1e0O6X0AUMO JUI cBODOANOrO TPO-
X0Jla JEHTLI, BBHIMOJHSETCsI ¢ TOMOWLIO BO3BPATHOI MPVIKH-

3 4
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Puc. 2.15. VeTpoiicTBO A OTPESKH OTXOLOB C NPHBOJOM OT MOJ3YHa
npecca
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HBl TIpH oGpaTHOM XOHAe oJj3yHa. M3amennueHHBIE OTXObI
HaNpaBasior JubO B chen#ansbiyo Tapy, Jubo no xejnobam
K ofmeMy KoHBeliepy, Ha KOTOPBHIl TOCTYHAIOT BCE OTXOJHI
JUCTOLITAMIIOBOYHOI'0 IIPOU3BOACTBA liexa. B mocaenywoinem
H3MeJsbueHiible OTXOMbl JIHCTOIITAMIOBOUYHOTQ [POU3BOACTBA
YIVIOTHSIOTCS HA CIICHHAJbHBIX ITaKETHPOBOUULIX Npeccax B
6pUKeTH H HANPABJIAIOTCS B METANJIYPrHUECKOe IPOH3BOJ-
CTBO.

IramnoBga peraseil U3 MPOBOJOKH Ha XOJOJHOBHICA-
JIOTHBIX M IHGOTHBIX aBTOMATax BHINOJHsIeTCA M0 Ge30TX0[-
HOH TEeX1I0JIOrHH, II03TOMY OTXOABI MatepHala B TAKOM IPO-
HU3BOJACTBE HUMEIOTCst TOJbKO B BH/e HeMepHBIX KOHIIOB IIPO-
BOJMIOKH. B ofmem o6beMe of6pabatbiBaeMoro MeraJsJga
NPOUEHT TAKHX OTXOJOB COBEDUIEHHO HHUUTOXEH, IO03TOMY
HHKaKHe chneupajbHble YCTPOHCTBA M OPraHu3allHOHHBIE Me-
ponpusiTust 1jist c6opa Takux OTXOA0B He paszpabaThiBalOTCA.

2.2. YCTPOMCTBA J1JIs1 HOJAYH JIUCTOBOTO
U NMOJIOCOBOIO MATEPHAJIA

[Tonoco- ¥ JHCTOYKAAJUMKH TPUMEHSIOTCH s
aBTOMATH3ALHH NPOLecca WITAMIOBKH M3 IOJOCOBOTO H JIH-
CcTOBOro Marepuana, B HeXoZUOM COCTOSHMM JIMCTOBOR WJIH
MOJIOCOBOH MaTepHaJsa HAaxoJuTcs B CTOIE.

[Tosoco- u JIUCTOYKAAAUHKH [OJIKHBl BHINOJHATL CJery-
IOlHe ONMepaluu: OTAEAThH 3aTOTOBKH OT CTONBI, MOAHH-
MaTh OT/eJEHHYIO 3aTOTOBKY Ha ypOBeHb MOJAA4H H BBOAHTD
ee B 30HYy jelicTBHsi pabouero opraHa mojalollero yctpoii-
cTBa. B JamucTONORAOINX YCTPONCTBAX JNOIOJHHTEIbHO HMe-
eTCq MeXaHW3M 3aTaNKWBaHUs JHcTa B pabouywo 30HYy
npecca.

3axBaT 3aroTOBOK B MOJOCO- H JHCTOYKJATUUKAX BHITOJM-
HsteTcsy Ju6GO MHEBMOBAKYYMHEBIMH, JIHGO 3JeKTPOMarHUTHH-
MM 3aXBaTaMH, CMOHTHPOBAHHLIMH HA MOA'BEMHO TpaBepce,
JU60 MArHUTHBIMH POJUKAMH. DJEeKTPOMAaTHHUTHHE 3aXBaThl
W MArsuTHBIE POJIHKH IPHMEHHMBI TOJBKO JJIs 3axBaTta 3a-
rOTOBOK U3 (hepPOMAariuTHLIX MaTepuaJoB.

Heo6xoaumoe yciaoBHe msisi HOpManbHOll paBoTHl BceX
MeXaHHU3MOB IOJOCO- H JIHCTOYKAANUHKOB — rapaHTHPOBaH-
HOe OTAeJieHWe TOJbKO OJHOH 3aroToBKH OT crtonkl. Ha puc.
2.16 nokaszanwl nauboJiee pacHpoCTpPaHelnHble cNOCOGH OT/ae-
JIEHHS OJHOH 3aTOTOBKH OT CTOIHI.

Onun m3 cmoco60p TMpeAycMaTpHUBaeT IpHUMeleHHe TO[-
IPYKHHEHHBIX & M KeCTKO 3aKDPelJIeHHOTo npucoca 4, CMOH-
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Puc. 2.16. CnocoBm orpene- Puc. 2.17. Maruutnuit pacnymurens
HHS OJHOH  3arOTOBKH  OT
CTOIE

THPOBAHHLIX Ha PasHbIX YPOBHSIX Ha TpaBepce 2 (pHc.
2.16, a). B nauanbHoii aze ABHKeHUs TpaBepchl 2 BBEpX
OT cTonbl I OTAeNACTCSt TOJNLKO TpPaBHII KOHEl [0JOCH 3,
4TO ycTpaHser caunadue nosoc. Takoii cnoco6 oTienenus
3aroTOBOK NDHMEHHM Kak [JIs1 INOJNOCOYKJIAaAUHKOB, TaK W
JJIsL TACTOYKJ 2 AYHKOB.

Hpyroii cnoco, KOTOpLIii NPUMENUM TONLKO JJf JIHCTO-
YKJaI4YHKOB, OpellyCMaTPHBaeT OMZHOPSIANOE DPACINOJOYKEHHe
HECTKO 3aKpemyIeHHBX mpucocos 4 (puc. 2.16, 6), uro Tak-
Ke obecreunBaer nOCTeNeHHOE OTIeNeHHe OXHOrQ JHCTA 5
OT cToNH I npy nopbeMe TpaBepch 2 BBepX.

JIMCTBl W MOJIOCH MOCTYMAIOT HA MO3HIMIO INTAaMIOBKH,
KaK IpaBUsIo, ¢ OCTaTKaMH cMa30uHoro marepuanaa. Iloato-
My CHJIbI TIOBEPXHOCTIIONO HATAXKEHHSI CMa30YHOTO MaTepua-
Jla NPEensTCTBYIOT CBOGOAHOMY OTAEJEHHIO 3ar0TOBOK APYT
or apyra. [l HanexHoro pasjeseHus IMCTOB M T0JIOC (ep-
POMAarHMTHBIX CMJIaBOB (CTaJbHBIX JHCTOB U M0JOC) NPHMe-
HAIOT MaruuTHbie pacnymutenn (puc. 2.16, 8), pabora
KOTOPBIX OCHOBaHa Ha INIPHWHIMIE OTTAJKHBAHHS HaMarHu-
UEHHBIX JIHCTOB C OXHOHMEHHBIMH IOJIIOCAMH APYT OT Apyra.
Pacnymmrens 6 ycranasnusaercs psigom co cronoii ! 3a-
rorosok. Ilpu paboTe pacnylHTeJs BEpPXHHE JHCTH 5 NpU-
NoAHMMAIOTCH HapA cronofl. B KoHeTpykumm MarHuTHOTrO
pacnymnTenss o8g3aTeNblo JOJKEH OHTL NPeayCMOTPEeH
THEBMOIHANHAD, ¢ NOMOLILIO KOTOPOro OAHA H3 NJacTHH
AOJKHA MOJAXKHMAThCs K TOPILOBOH TIOBEPXHOCTH CTOIHI.
9Ta NmNaCTHHA M3rOTOBJSIETCA N3 MATEPHAJa, SBJSIOUIErocst
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MarguTHbIM Hu3ogaropoMm (puc. 2.17)). MarHuTHLI# mMOTOK
OT KaTylIKH 2, BCTpeuasi Ha CBOeM IIyTH H30JsTOp 5, Hamar-
HUMHBAET JIHCTHL U OHM OTTAJKUBAlOTCS ADPYT OT JApyra.
Perynupoounblii 604t 8 gbecneunBaer TpebyeMblii BO3/ylI-
HBII 3230p MeXHY CTOnof 4 H H30AATOPOM &, a TakxKe
orpaHHupBaer xojJ ITOKa uumauaiapa 7. Croliku 6 omnpene-
JISIOT TIOJIOKEHHe JucToB, Karymka assaektpomaruurta 2
olleBaeTcsl HA MarHHTONPOBOM, COCTOSILUA H3 cepleynuka I
H MOJIBHXKHOIO PHIUAXKHOrO MarHHTOIpoBoaa 3.

B cayyae, KOrza 3aroTOBKH LEISAIOTCS OLHA 3a APYTYIO,
yKaszaHlble cmocofnl He ofecneuuBaOT HaAekHOTO oTiele-
HUs OZHOH 3aTOTOBKH OT cTONBL [103TOMY B MOMOGHBIX Me-
XaHH3Max mpeaycMaTpPHBAIT ycTpoilicTtBa, NpefoTBpallaw-
IWe momnajfaHHe B WMITAMN ABYX 3arOTOBOK OXHOBPEMEHHO.

IMonocoykaaaynku. Ha puc. 2.18 mokasana mpHUHUHIH-
annpHas cxema yCTPOHCTBa JJst aBTOMAaTHUYeCKOH mojauH mo-
Jgoc B wmTamn. Takue ycTpoficTBa MOAYyUHJIH Ha3Baliye 10JO-
COYKJIAaAunKOB., Bech KOMIUIEKC COCTOMT H3 IOJOCONOAANO-
LIero yCTpoHCTBa M Ba/JKOBOH Nojadu, pabora KOTOPHIX
CHHXpOHH3UHpOBaHa ¢ paboroit npecca. Cronma moaoc 7
yCTaHaBJUBAaeTcsd Ha CTOJM TNOJOCOYyKAaAuHKa. Prowyar 6
3aMbIKaeT KOHTAKT KOHEUHOrO BEIKJIIOUATENS, UTO yKa3hBaeT
Ha TPaBHJILHOCTh YCTAHOBKH CTOMH OTHOCHUTEJILHO mpecca.
ITosoca 3axBaThiBaeTCs MTHeBMAaTH4YeCKHUMH mpucocamu 10,
CMOHTHPOBAHHEIMH 11a TpaBepce 9. C IMOMOIIBIO NHEBMATH-
YeCKOTO IMIMHADPA 8, YIPaBAsieMOro uepe3 3JeKTPOIIHeBMa-
THUECKHH KJjamaH 3, 3axBaueHHad NOJOCA MOJHHMAaeTcsd Ha
YpOBeHL BaJIKOBOH noiaud. 3aTeM ¢ NOMOIILIO HHEeBMAaTH-
YeCKOro UMJIHHApa 5, ynpashasieMoro uyepes kJjanan 4, tpa-
Bepca C 3aXBaUeHHO} IOJIOCOI nepeMellaeTcsl BIEBO B 30HY
JneficTBUS BaJKoB. B KoHHe xoda IITOK HMHUJAUHAPA 5 HaXH-
MaeT Ha KOHEUHBIH BBHIKJIOYAaTeJb, ¢ MOMOIILIO KOTOPOTO
ynpaBasior paGoTofi ajeKTpoONHEeBMOKIaNaNa nuauuapa I12.
Irox nuaunapa /2 BHIOJHEH B BuAe 3y0uaToil pelikH, KO-
TOpast HaXOAUTCH B 3allelyieHHH ¢ oO6oiMoll MydTel o6rona.
Ilpu mepememenud ITOKa UHAHHApPa 12 HauuHAWT Bpa-
maTtecs Bagku /I nogauu u noJjoca nepemelniaercs Ha pado-
uyio MO3UNHIO 1Js1 BEIPYOku mepBofi neranu. Ilocjie aToro
WTOK uminHapa /2 nepeMemiaercs B obparioM HampasJe-
HHHM M MOMAeTCsi KoMaH/la Ha BKJIOueHHWe npecta B pexUMe
aBTOMATHUECKHX X0R0B. KOHTPOJIL OKOHUAHHUS MOJIOCH BEJIET-
¢ mo uueay pabouux UAKJAOB npecca. Ilo BeMoaHeHHH 3a-
IAaHHOTO YyMcda pabouyux XOAOB OT ycTpolictBa I Brimaercs
KOMaHJa Ha HOpeKkpanieHHe TOJAaYH CXKATOr0 BO3AyXa B
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0 Lxamsid Bosgym

.

Puc 2.18 Tlosocoykaaguuk

MydTy mpecca or nHeBMOKJIanaHa 2, mocjie Yero UK pabo-
TH MHOJOCOYKAaAUMKa IOBTOPsieTca. KoMaHIoH Ha Hauano
ouepejloro UUKna ONYyCKaHHs TpaBepcul 9 ¢ MHEBMONpPHCO-
CaMy CJAYXKHT CHIHAJ OT 3JAEKTPHYECKOro CYeTYHKAa yHCaa
padounx XomOB.

ITomoca k mepBofi TOJKaKOUEH nape BaJKOB NOLAeTcst
yckopenno, OAnospemeniio ¢ mofiaueil mosocsl Ha paboyyio
NO3HURIO WITAMNa BTOPasd Hapa BaJKOB YRAJIAET N0JOCOBbIE
OTXOJIHI,

[Tonocoyknanuuk paGoTaeT B aBTOMaTHUECKOM peKHMe
Jlo Tex mop, MOKa He H3pacxoAyercs Besl crona mojoc. [Tpu
NoABbEME TPaBePCOM I[OcAe/HEli NOJOCH OT KOHEUHOTO BHI-
KjouaTe s 6 BHIAETCS 3JeKTpHUecKasg KOManjga M [OcJje
3aBepllieyuss MTaMIOBKH moc/efHell NMoJOCH paboTa KOMI-
JeKca npexpallaercs.

¥Ynanenye oTIITAMIOBAHHBIX jeTalefl BHIIOJHSAETCS HEB-
MOCLyBaTe/eM.
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Jlucroyknapunku u Jgucronopasarend. JIHcTOyKJIaIUHKH
H JINCTOMOJAaBaTeNy NpefAHA3HAUEHH [MJs MeXalH3auwu "
aBTOMATH34lUH NOJAYH KPyNHOrabGapUTHBIX JIHCTOBHIX 3a-
TOTOBOK., JIMCTOYKJAJUYMKH IOJAIOT JHCTOBBIE 3dTOTOBKH
HeHoCpeJCTBEHHO B pabouyio 30HY mpecca H yKAaJAbIBalOT
€ro B LITaMII, a JHUCTONOLaBaTeJd — Ha pabouee MECTO IIpec-
COBIIHKA, T. €. 6e3 yKIaAKu JucTa B wramn. JIHCTOyKaan-
YHKAaMH W JHCTONOAAaBATENSIMH OCHAILAI0TCs 3aKPBITBIE KPU-
BouIHnHble npeccu yeuaneM 1600 kH u Boiwre.

JlucToykaaAUHKE H JIHCTONOJABATENH BCTPAHBAIOTCSA B
MOTOYHO-MEeXaHU3HPOBaHHble JIMHUH, & GOJBIIHHCTBO JIUCTO-
VKJIAJQUHKOB — B aBTOMATHYECKHE JIMHHH,

B cocrap JHCTOYKNAAUYHKOB H JIHCTOHOJaBaTeJdell BXO-
AAT MeXaHH3Mbl IOJAYH CTONBI, MEXAaHH3MbI MOAbEMA JIHCTA
7 MeX2nuaMpi MOAAYH JAWCTA B nipece uwiau #a pabouee mMecto
MpeCcCOBIHKa, a TakKke OJOKMPOBOUIILIe YCTPOHCTBA, OCTa-
HaBJHBaloulue Npecc B c/lyuae Nojaud B Litamn 6oJee OA-
HOTO JIICTA,

3axBaT 3arOTOBKH OT CTOIIBI BLINOJHSETCS MHEBMOIPHCO-
CaMH MJIM 3JIEKTPOMArHHTHBIMH 3axBatamu, HanGoJabliee
pacmpocTpaHeHHe HMeOT MeXaHM3MBl 3axBaTa 3aroTOBOK ¢
MOMOIBI0 THEBMOMPHCOCOB.

Ha puc. 2.19 noxasana npunuunuasgbHasi cXxeMa JIHCTO-
yKJaajunka /s NMOJauu JHUCTOB B pabouyio 30HY Ipecca.
Pasjenenne JUCTOB 0OecneyHBaeTcs ¢ HOMOIbI0 MATHHTHO-
ro pacnymurets 7. Ha rtpasepce 2 zakpemyieHp ynpasise-
Mble nueBMonphucockl. [logbem M omyckaHme tpaBepcn 2
HPOBOJAATCS C IOMOILBIO UMAUHADPA I, Aas paboThl KOTOPOro
cxaThlil BO3AyX noaBoaurcs K moiasopam A u 5. Ilopapae-
MBI JKCT nepeMmeuniaeTcs B padouyio 30HY 3JMEKTPOHPHBO-
noM 11 ¢ peaykropom /2 u unenuoil nepenaueit 10. Ha nenu
3agperien mubep I3, KOTopHi obecrneunBaeT 3aTajJKHBaHHe
Jucra B pabouyio 30Hy. ['opu3oHTa/IbHOE MepemelleHHe NIK-
Gepa oTMeueHo crpenkamu .

YcraHoBAeHHAs Ha Teslexke 8 croma 9 JAHCTOB BKATLIBA-
ercst B paGouylo 30Hy JHCTOYKJaaAunKa, TpaBepca 2 ¢ nHeB-
MompHcocaMy HaxOBUTCHd B KpafiHeM BepXHeM NOJIOXKEHHH,
noafepxHUBatollve MJIaHKK 4 passesenbl B CTOPOHE H OCBO-
60X AT NPOCTPAHCTBO JJIS Mpoxoia Jucra, mubep I3
HaXOJHUTCsl B KpaliHEM JIEBOM IIOJIOXKEHHH.

Ilpu mopmaue cXkKAaToOro BO3AyXa B ITHEBMATHUECKHH 1LH-
JUHApP TpaBepca 2 ONyCcKaeTcsi A0 CONPHKOCHOBEHHS IHEB-
MOIIPHCOCOB ¢ BE€PXHHM JiHCTOM, [Ipoucxoaut saxBar JucTa,
nocJsie uero tTpaBepca 2 ¢ JHCTOM mofHHMaercs. B BepxHem
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Puc. 2.19. Jlucroykaanaug

NOJIOKEHHH TpaBepchl 2 NOJaeTcs KOMaHAa Ha CBeJeHHe
noajepxuBawmux niaanok 4. Ceepende niauok 4, B pe3yJib-
TaTe UYero JINCT He MOXKET YHacTh oOpaTHO HA CTOINY, BBI-
‘HOJIHSeTCsT ¢ TIOMOUIBI0 CNEeuHabHBLIX UMJIHHAPOB, 3aTeM
nonaercss KOMaHNa Ha OTKJAOUEHHe ITHEBMOHPHCOCOB (MO-
JIOCTh MHEBMOTNPHCOcAa COeAUHSIeTcsl ¢ aTMoc(hepol) H JHCT
najaer Ha NOAJepXKUBaOLIHe NJanKH 4. Bkniouaercs smext-
poaBHraTeJb W ¢ NOMOWBI mHGepa /3 JaucT HauuHaeT
nepeMeliaThCs [0 MJAAHKAM 4 H HalpasJsiioliuM 5 B pado-
uyio 30Hy mpecca. [locie 3T0ro Bce MexXaHH3MBLI BO3Bpallla-
I0TCH B HCXOHOE NOJIOXKEHHE.

B nponecce nepemeluenus JHCTa NPOBOJUTCS €0 CMa3bl-
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BaHHle OT pacHBUIHTeJell 3 M BBHIMOJNHSETCA NPOBEPKA, HC-
KJI0YaIasi nofavdy OLHOBPEMEHHO [BYX JIHCTOB, C IOMO-
b0 KOHTPOJbLHO-6J0KupyIowero ycrpoiicrsa 6. Ilpu oaHo-
BpeMeHHOll mojaue ABYX JHCTOB NOJaeTcA KOMaHAa Ha
OCTaHOBKY IIpecca M JIHCTOYK/IajuuKa,

Pa6ora Jaucroykinaguuka JL0/AXKHA OLITh CHHXPOHH3HDO-
BaHa ¢ paborofl npecca. TonbKO mocse 3aTaJKABAIMs JUCTA
U NPaBHJBHOIO €ro PAaCIHOJOXKEHHs Ha 3epkKajie LITaMmIa
BO3MOXKeH paboumii xoj npecca. Komania na coseplienne
pabGouero xofa NOAaeTcs OT CHENHAJIbHBIX KOHTDOJbHO-
6JOKHPYIOLLUX YCTPOHCTB.

ITocne Toro xKak Bce JIHCTHI CTONEl GYAYT H3PACXOA0OBa-
HBI, DOJaeTcy KOMaHAa Jub0 Ha OCTaHOBKY BCEro KOMILJIEK-
ca, Jub0 Ha 3aMeHy TeJexKd 2 TeJexKKOH ¢ IOBOH CTONMOH
auctos, locae yCTAHOBKH TeneXKu ¢ HOBOH CTONOH JKCTOB
aBTOMaTHUeCKH# LHKJ paboTH JHCTOYKJAAUHKA NPOJAOJIKA-
eTcs.

CyulecTByIOT JIMCTOYK/IAAYMKH H APYTHX KOHCTPYKLHH.
B aBroMo6GuibHOH NPOMBILJIEHHOCTH, Ile OCHOBHOH JIHCTO-
BOii MaTepHaJ — HM3KOYIJIEPOAHCTAS CTaj]b, MeXaHH3M Io-
laud W 3aTaJIKHBaHWA JHCTa B pabouyio 30HY BHIIOJNHEH C
BEPXHHUM DAacmOJOXKEHHEM 3JIEKTPOMATHUTHBIX WJIH MAaCHHT-
HBIX BpalHaloLIHXCA POJHKOB, a mojauy H 3aTajJKHBaHue
JIHCTA BHIMOJHAIOT C MOMOLIBIO 3J€KTPOMEXaHHUECKOro MpH-
BOAa M ULenHOH nepefaud. Jluct, orhesnseMbll OT CTOOB H
HOJIUMAeMblii NIIeBMONPHCOCAMH, NpH ABHXKEHHH BBepx
YIHDaeTCst B 3JIEKTPOMATHHTHbIE HJIH MAardHUTHBIE POJIAKH,
nocje 4ero npoBOLUTCS OCBOOOXKJEHHEe JHCTa OT MHEBMO-
npucocoB. [logHATHI JHCT yAepKUBaeTCH  MATrHHTIIBIMH
CHJIAMH DOJINKOB, KOTODEHE HaxoJATCs CBePXy JHCTA H He
MelaloT mepeMelleHHio ubepa., B 1npouecce ABHXKeHHUs
wubepa JUCT NepeMellaercs IO BpalalolIMMCA DOJHKaM,
KaK [0 HENpHUBOAHOMY DOJIHKOBOMY KoHBeilepy. Poaunku
pPACIOJOXKEeHH B HECKONBbKO TOPH3OHTAJIbHBIX pPAROB. Ilpu
JBHKEHHH JIHCT HOCTENEHHO BBIXOJHUT H3 KOHTAaKTa C POJH-
KaMH M TajflaeT Ha 3€PKaJjo IITaMIa, rje ¢ MOMOUIbI0 (PHK-
CATOPOB OPHEHTHPYeTCS.

ABTOMaTHYeCKHe CTeJJaXu. ABToOMATHUECKHe M aBTOMa-
TH3HPOBAHHBIE CTENJaXKU HCTOJNL3YIOTCS JAJA aBTOMAaTH3a-
LMK TIPOLECCOB IITAMMOBKH M3 COPTOBOrO IpOKaTa Ha Kpyl-
HBIX FOpsSUeBLIC2JOUHbIX aBTOMATaX, IIPH OTPe3Ke 3ar0TOBOK
Ha COPTOBBIX HOXKHHIAX H T. 4. Ilpomecc oTAe/eHHs OAHOH
OPYTKOBOH 3aroTOBKH OT MaYKH NPYTKOB 3J€Ch NPOLIE, YeM
B JIHCTO- U MOJOCOYKJAAUHKax, TAK KaK He NPOHUCXOLUT
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Puc. 2.20. ABTOMATH3HPOBAHHBIH CTE/IaX

caunanus 3aroroBok. OAHAKo IpH mojayve MPYTKOB TaKkKe
Heo6X0AMMO NpPeAOTBPATHTh I10Jady OXHOBPEMEHHO MABYX
3aroTOBOK (MPYTKOB) B pabouyio 30HY.

Ha ocnoBaHue 5 aBTOMaTH3HPOBAHHOrO cre/iiaxa (pHuc.
2.20) kpanom ykaaisiBaloT npyTka. C NOMOIIBI0 BOPOUIHTE-
Jisl, COBEpLUAoILero BO3BPATHO-NMOCTYNATedbHbIE HepeMeile-
HHS B BEPTHKaJbHOM HAaNpaBJIeHWH, YacTh NPYTKOB BHIKA-
ThIBA€TCH Ha HAKJIOHHBIe MoBepxHocTH 4 Bopoluutenas., [Tep-
BbIH NPYTOK, CKATHIBASCh 10 HAKJIOHHBIM IJIOCKOCTSM BOPO-
muTenas, nonajaaer B BHJAKH 3axBatoB J. [loBopu-luBasichk
OJIHOBPEMEHHO, BHJIKH 3aXBAaTOB J IEPEHOCAT INPYTGK Ha
poauku 10 npuBOAHOrO POJHKOBOTO KonBeliepa. B sto Bpe-
Mf NpHKHMHON poauk 6 noausat. Ilocie monajgaHus npyrka
Ha posuky 10 nopaercs KOMaHAa Ha ONYCKaHHE MPHXKHUMHO-
ro poJsiHKa 6, KOTODBIHE C NOMOUIbi0 HIeBMOLWJIuHApa 9
NpHXKUMAeT NPYTOK K NMEPBOMY NPHBOJHOMY poauky. [Toga-
eTcsl KOMaHfa Ha BKJAKUeHHe 3JeKTpojBurarens 8 mpuBoja
KoHBeflepa, W UPYTOK HAUHHAET MepeMellaThcs B pabouyio
30HY aBTOMaTa HJIH COPTOBBIX HOXKHHL. IlepBHIl posuk Bpa-
HlaeTcs IMOCTOSHHO, TO3TOMY, ecJH MpPYTOK YIHpaeTcs B
YIOP HOMHHI[, POJIMKM NPOCKAAb3BIBAIOT 110 MNOBEPXHOCTH
npytka. Ilocie Toro kKak MNpPYTOK BEHIAET M3 KOHTAKTa C
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NPHXKHMHEIM POJIHKOM 6, OT KOHEUHOTO BHIKMIOuaTe/s 7 mo-
aeTcss KOMaHJa Ha NOAbeM NPHXKHMHOLO POJHKA H BCJen
3a 5THM — KOMaHJa Ha NOAbeM BWJOK 3aXBaTOB C NOMO-
b0 OHEBMOUMAHHADPOB 2. ¥YupaBaswT paboToli HHEBMOUH-
JHHAPOB 2 yepe3 ajexTponHesMokaanausl /. IIpuBoa poab-
FaHTa OCYILHECTBJsieTCst OT 3JeKTpoABHrateds § yepes uep-
BSUHBIA peAyKTOp H HENHYIO mepejauy.

TJIABA 9

ABTOMATU3AIHS NPOLECCOB ITAMIIOBKH
JETAJIEA U3 IITYYHDBIX 3ATOTOBOK

3.1. ABTOMATHYECKHUE BYHKEPHBIE
3AXBATHO-OPUEHTHPYIOILUE YCTPONCTBA

CpencrBa aBTOMATHYECKOH 3aTPY3KH NPECCOB WITYYHBIMH
3aroToBKaMH — 3T0 KOMIIJIEKC MeXaHHM3MOB H YCTPOHCTB,
npejHa3HayeHHLIX AJ8 NOIITYYHOH aBTOMATHUECKOH moja-
1y} 3arOTOBOK Ha paGouyi MO3HIMIO ¢ 33JaHHOM NMPOH3BOJH-
TEJIbHOCTBIO U HEOOXO0ALUMOH TOUHOCTLIO,

CTpPYKTYPHO B COCTaB CPeJCTB aBTOMATHU3AIMM Ipecca
BxoAaaT (pHc. 3.1): aBTOMaTHuyeckoe OyHKepHOe 34XBaTHO-
OpPHEHTHpYIOLlEe YCTPOHCTBO I, HAKONHTENb 2, MeXaHH3M
nmoIUTYYHO#H moAaun 3 U NuUTaTens 4.

AproMarnueckoe OyHKepHOE 3aXBATHO-OPDHEHTHpYIOLLee
yerpoiictBo (AB30Y) cocToHT M3 HECKOJIBKHX MeXaHH3MOB
H YCTPOHCTB IJist MOLITYYHOrO 3aXBaTa 3aroTOBOK, HAXONs-
muxcss B GyHKepe HaBaJjOM, ODHEHTHDOBAHHA HX B 3aJaH-
HOe TOJIoXKeHHe ¥ MOWTYYHOH BHaUH HX B MarasuH WIH JIO-
TOK.
Bce npumensieMble HAKOIHTEJNH MOXHO YCJIOBHO pasje-
JIHTh Ha TPH IPYNIBI: MarashHH, JOTKH W WTa0eNbHBEE yCT-
poiicTBa,

Marasun — ycTpoficTBa AJiss HaKOIJIEHHS 3aroTOBOK B
OPHEHTHPOBAHHOM IIOJIOXKEHHH C I[e/bI0 KOMIIEHCALHH KoJle-
6aHuil NMPOM3BOAMTENBHOCTH OYHKEpPHOro ycTpoicTBa H AN
HX TPAHCHOPTHPOBAHHA C 3aJaHHOH NPOM3BOAMTENBHOCTBLIO
K OHTaTeno,

JloTox — MexaHWaM jJsi TpaHCIOPTHPOBAHHS 3aTOTOBOK
K mpeccy M oT Hero. JIOTOK MoxKeT ofecneunBaTth H3MEHEHHE
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Puc 3.1. AsTOoMaTH3HDO- Puc 32  Crpykrypsas
BaHHAs 3arpyska npecca CXeMa OCHOBHBIX  KOHCT-
IITYYHBIMH 3aTOTOBKaMHU PYKTHBHBIX 3JIEMEHTOB
AB30Y

ODHEHTALHH BCEr0 HOTOKA OPHEHTHPOBAHHLIX 3aroTOBOK.
Tax ke Kak 4 MarasuH, JoTOK obecrneyusaer 3amac npa-
BUJIbHO OPHEHTHPOBAaHHBIX 3arOTOBOK JJlg OecrnepeGoHHOH
paboThl mpecca.

Idra6enbHble ycTpolicTBa OYAyT ONHCAHBI HHXKe.

MexaHu3M NOMITYYHOH BHILAYH 3daTOTOBOK (OTCEKaTelb)
oTeasier oT o6lIero NOTOKa HMITYYHEIX 3arOTOBOK B MarasH-
He WIH JIOTKE OfHY WJH NPH HeO6XOAMMOCTH HECKOJbKO
OPHEHTHPOBAHHBIX 3arOTOBOK JJS1 HX NOCJAeNyIOILel nojayH
nurareiem B paGouyw 30Hy mpecca. OTcekartenb — IHK-
JIOBOH MeXaHH3M, KOTOPHIH NOJy4YaeT ABHXKEHHe OT pachipe-
JeNMTeNBbHOTO Bajla WM NpHBOAa mpecca. PaGora oTcekale-
JAf JoJKHA OBIThL BCErJa CHHXPOHH3HPOBAHA ¢ JABHIXKEHHEM
pabouero opraHa mpecca.

Iluratens — MexaHu3M JJ [OJAaYH IHTYUYHBIX OPHEHTH-
pPOBaHHBIX 3arOTOBOK HENOCPEACTBEHHO B pafouylo 30HY
Ipecca B COOTBETCTBHH C LMKJOBOH AmarpaMMoil paboThl
npecca, [luratenb MoXeT MPUBOJAUTHCA B JABHXKEHHE HJIH OT
oflnero mpuBoja M pacnpelenuTe/]bHOrO Baja mpecca, HIH
OT HHAWBHAYanbHOro npuBoja. ITockoabKy nuratTenb — LHK-
JIOBOH MeXaHH3M, ero pabora AOMKHa GbITb CHHXDOHH3HPO-
BaHa ¢ ABHXKeHHeM pabouero oprasa npecca.

ABTOoMaTHYecKHe OGYHKEPHble 3aXBaTHO-OPHEHTHPYIOILHE
ycrpoiicrea (AB30Y) s IUTYYHBIX 34TOTOBOK HECMOTPH
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Ha 6ojblloe pa3HooOpasHe HX KOHCTPYKHHIl, 3aBHCALIUX
oT GOopMBl H pPa3MepoB IOAABAEMBIX 3aroTOBOK, paboraior
0O OZHOMY H TOMy Ke NPHHIHIY H HMEIOT AaHaJOTHYHVIO
CTPYKTYPY KOHCTPYKTHMBHHIX 3JIeMeHTOB (Hau y3JqoB). s
nprMepa paccMOTpuM paboty KapMmaHHO-aucKoBoro AB30Y
¢ NpAMOYTOJbHBEIMH 3aXBaTHBIMH opranamu (puc. 3.2). Ta-
koe AB30V npepHasHaueHo MJIs 3axBaTa H OpPHEHTAUMH
3arOTOBOK, HMeWIIHX (opMy YyAJUHeHHOro crakaha. Pac-
CMOTPHM OCHOBHBlE KOHCTPYKTHBHBIE 3JeMeHTHl, obecrnedu-
BalOIlHe ero HOpMaJlbHYIO pabory.

B GyHkep / 3aroToBKM 3aCHIIAIOTCS HABAJOM B KOJHUE-
CTBE, HeOOXOLMMOM MJs1 HelpephIBHOH paboOTH mpecca B Te-
YyeHHe 3afaHHOro BpeMeHH. s BLICOKONDPOH3BOAHTENbHBIX
npeccos (mpousBoiutespHocTbi0 100—150 wr/MuH) gHCHO
3aroToBOK B OyHKepe MOKeT J0XOAUTL 1o 5000 miT.

JHo u creHkn 6yHKepa HaKJOHEHBI K IOPH3OHTY, B pe-
3yJbTaTe 4Yero OTHAeJbHble 3aTOTOBKHM TOJA JAeficTBHEM COG-
CTBEHHOTO Beca ABHXKYTCH K 3aXBaTHbIM opraHaM 2 1o
HakKJOHHOMY BpaliamlieMycs AMCKY J, NepecHnarTcs H
OJHOBDEMEHHO TNepeMelluBalOTCs BHICTyNaMH 4, 3aHuMas
noJoxenne, GJaaronpuaTHOE AJIS HX 3aXBaTa.

3axBaTHble OpraHul 2 (B LAaHHOM cjyyae — HPSAMOYIOJb-
HBle KapMaHbl BO BpalllajolleMcs AHCKE) OCYLIeCTBJSIOT
MOLITYUHBIH 3aXBaT H HauaJbHOe OPHEHTHPOBAHHE 3ar0TO-
BOK.

Uucao 3aXBaTHRIX OPraHOB 3aBHCHT OT (OPMHL U pa3Me-
pOB 3aroToBKH, crnocoba 3axBaTa M TPeOyeMoi#l NPOHU3BOAH-
TeJLHOCTH OYHKepa H MOXKeT NOXOAWTL A0 HECKOJbKHX CO-
TeH. B paccMarpuBaemoM mpHMepe 3arOTOBKH HOCJe 3aXBa-
Ta MOTYT OKa3aTbCcfl B OJIHOM H3 JBYX BO3MOXKHBIX HOJIOXKe-
HUH: JIHOM BIlepe], WJH OTKPHITOH YacTbio Blepe] B Hampas-
JIeHHH BpalleHHs.

HenpapunpHo 3axBaueHHBlE 3aroTOBKH  yAaJsIIOTCSH
IJIOCKHMH NPYXXHHAMH 5, OPHKPENJIEHHBIMH K CTeHKe OYH-
Kepa I. IlepBas mpyxwuHa yZanser cTosillMe BepTHKAJLHO
3aroTOBKH, a BTOpas cOpackBaeT B OyHKEP C IOBEPXHOCTH
JMcKa cBOGOJHO JeKalllie 3arOTOBKH, He MONaBlIHe B Kap-
MaH, UM Jexallile B KapMaHe ¢ IepeKoCcoM.

B npueMHUK 7 3aroTOBKH NMOCTYMAIOT B HEPBHYHO OPHEH-
THPOBAHHOM MOJIOXKEHUH, T. €. JuO0 JOHBIIIKOM BIepel, JH-
00 OTKpHITON uacTblo BrHepend. 1lonanas Ha npusMmy 8 mepe-
OpHeHTaTOpa, 3aroTOBKH NMPHOOpPeTaloT TpebyeMoe MOJOXKe-
HHe — JOHBIIUKOM BHOepe] — H MPOJAOJIKAIOT ABHXKEHHE H3
NpHeMHHKa 7 B JJOTOK-MarasuH 10.
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Puc. 3.3. Dyukepsl AJsa NOWITY4HOTO 3aXBaTa H ODPHEHTAIHH 3arOTOBOK

C nowmomplo GJOKHpyIOLLero ycrpoiicTBa 9 nperorBpa-
maercss MepenoJiHeHHe 3aroToBKaMu JOTKa-Marasmna I0.
Awmoprusarop-Bubpartop 6 npepoxpaunsier AB30Y or mo-
JIOMOK NPH cJyuafiBBX neperpy3kax WM 3aCTpeBaHHH 3aro-
TOBOK, 4 TaK¥Xe yCTpaHsieT cJydaliHble 3aCTpPeBaHUs BCael-
CTBHe NePeBOjia JHCKA B PEXKHM K0JebaTeIbHOrO ABHIKEHHS

(BO3BpATHO-BPAIATENIBHOTC) .
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ITpuson 12 obecnieunBaer npuBe/eHle B JBHXKEHHE BCEX
mexanuamop AB30V: mucka J, amoprusatopa-su6paropa
6, 6aokupylomero ycrpoiictea 9

Bes kouetpykuus AB30VY sakpensiena na croiike 1.

Kaacenduxkauns AB30Y. Bece AD30V nmenstes wa TpH
GoMbliiie TPYNNBI: ¢ 3aXBATOM M OpHedTallllefl 3aroTOBOK
NOIITYYHO, ¢ 3aXBAaTOM M OpWeHTAallHefi IPYIIHI 3aTOTOBOK
M C 3aXBaTOM H OpHeHTalHell NMOTOKAa 3aroToBOX. B ocHOB-
HoM Bce AB30VY ornuuarorca 1no ¢GopMe 3axBaTHBIX Opra-
HOB U KOHCTPYKIIHM GyHKepa, KOoTopast 3aBUCHT OT GOPMBL H
pasMepoB NMOAABAaeMHIX K Mpeccy 3aroTOBOK,

K nepBoMy Ttunmy OyHkepoB (puc 3 3) oTHOCSITCSE KpPIOU-
KOBble (@), KapMaHUYMKOBHE HaKJOHIible (6), KapMaHUMKO-
Bhie BepTHKaJbhble (8) u 3yGuateie Gyurepmt (e, J)

Ko Bropomy tuny (puc 3.4) oTHocsitcsa lieneBble (a),
cekTopHble (0), GyHKepbl ¢ MNOJBHMKHBIMH  MOJYBTYJAKAMH
(8), 6yHKepH ¢ meTkaMd (e) # ¢ Jonactsmu (d)

K tperbeft rpynne 6yHKepOB OTHOCATCH BHOPAUHOHHEBIE
Gyukepel (puc. 3.5).

B ocHoBe paloTH GyHKepa JIeXKUT NPUHIKN BEPOSATHOCTH
3axBaTa 3arOTOBKH M3 o0llefi Macchl, HaxoAslnelicss B GyH-

Puc. 3.4, Dynkepn Asif 3aXBaTa W OPHEHTANMH rPyniiEl 3aroTOBOK
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Kepe HaBaJoM. Tak KakK 3aroToBKH
HAaxXoJsATCA B HeompeneseHHOM (Hpo-
H3BOJILHOM)  [OJIOKEHHH, To TOJIBKO
HEKOTOpble M3 HHX OKaxXyTcst B ONTH-
MaJIbHOM AJISl 3aXBaTHOTO OpraHa Io-
Jgoxenuu, Taxum o6pasom, mpoOU3BO-
autedbHocts AB30Y, nox kKortopoi
HOHHMAeTcsl 4HCJIO 3daroTOBOK, MOCTY-
[Hawnux B JOTOK B eJHHHIY BpeMe-
HH, 3aBHCHT OT crocofa 3axBaTa 3aro-
TOBOK H OT KOHCTPYKLUHH 3aXBaTHHIX
OpraHoB,

Ilo TeopuH BepOATHOCTH 3aXBarT
3arOTOBOK, KaK Obl HU Obllla MaJja ero
BEpPOSITHOCTb, 00513aT€NBHO IPOH30H-
ner. [IpuHuMas HeKOTOPHIE KOHCTPYK-

Puc. 3.5, Byngep aas
3axBaTa ¥ OpHENTAUHU
TIOTOKa 3ar0TOBOK

THBHBI€ MEpPbl H YUHTbhIBAsA ﬂeﬁCTBYIOLHHe Ha 3aroToBKYy
CHJIBI, MOXHO C0O37aTb AOMHHHPYIONIHE Q)aKTOpr, MOBLIIIA-
IOHEe CTeNEHb NOATOTOBJECHHOCTH 3aroTOBOK K 3axBaTy H
T€M CaMBIM IHOBBICHTH BEPOATHOCTbL 3axBaTa 3aroTOBOK.
Kommiexc Takux KOHCTPYKTHUBHBIX Mep HasbniBaeTcs NOATO-

TOBKOH K 3aXBary.

Koudurypanus GyHKepa onpeensieTcsi VCJIOBHAMH Iie-
NPEePLIBHOTO [BHXKEHHS 3arOTOBOK H HEOOXOIHMMOCTBIO MOJ-
FOTOBKH MX B IpOlecce [BHKeHHsS K 3axBaty. Hamnpumep, B
KapMaHYNKNBOM HagmoBHOM GyHKepe (pHc. 3.6 @) mnomana-

Puc, 3.6. ¥ram wakaoma Gynkepa m aucka (a, 6) n tdopmu npeabyn-

Kepos (8, 2)
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Puc. 3.7. Croco6 mOATOTOBKHM 3arOTOBOK K 3aXBaTy

HHe 3arOTOBOK B 3aXBaTHHle OpraHbl POUCXOAUT B caMoill
HIXKHe TouRe OyHKepa. IIpu ToM Bes Macca 3aroToBOK
nepeMeniaetrcss Kak no AHCKY, TaK H 10 CTeHKaM GyHKepa.
IIpakruueckn yriael a; U oy 6epyTcs paBHbIMH 45°

[Tpn 60JibIIOM KOJHUYECTBE 3aTOTOBOK JHaBjeHHe Beell
MacCHl 3arOTOBOK Ha JHCK C 3aXBATHBIMH OPraHaMi MOKeT
OKa3aTbCs upe3MepHbIM. B aToM ciyuae pekOMeHAYIOT ycTa-
HaBJWBATL JAOMOJHUTENbHBle NpelbyHKepa. ¥roj HakJoHa
nHa npendyukepa ay (puc. 3.6, 8, 2) K TOPH3OHTY IOJIKEH
oBecneunTth cBoGoaNOe ABHMKEHHE 3aTOTOBOK H COCTaBJISIET
He menee 30—35°

MoproroBka x 3axsarty. B, xpioukoBrix Gynkepax, Hamnpu-
Mep, BaxHOe 3HaUeHHe HMeeT KOH(pUTypauus aHa mpeadyi-
kepa-3 (puc. 3.7). B ceveunn B-—B aHO mjockoe, B ceuelnu
B—bB ckpyraeno, a B ceuenun A—A GyHxepa I B jJHe Bul-
HoJIHEeHa KaHaBKa 0[O AVAMEeTPy 3aroTOBKH. ¥YTOJ HAKJOHA
nuumia 6ynkepa y=15-+20° a yroa HakjoHa npeabyHkepa
a;=30-45°. B 30me mepexona npeibyHkepa B OyHKep BHI-
MOJIHEeHO ycThe 2 npenbyHKepa, MMelollee MeHbIIYIO INIO-
uiaAp NPOXOAHOTO CEYEHHs, ueM MpeAOyHKep, YTO CHHIKAET
JaBJieHyie BCeH Macch 3aroTOBOK Ha 3aXBaTHBIE OPraHbl H
obecrieunBaer 6oJiee cTaGuabpHylo paboty OyHKepa.

Ipoussoaureabnocts AB30Y. Pasanuator Teoperuue-
CKYIO ¥ JeHCTBHTENbHYIO npousBoanTenbHocTs AB30Y. Ilox
TEOPEeTHUECKOfi MNPOU3BOAHTENBHOCTBIY MOHHUMAIT UYHCHAO
3aroToBoK, Kotopoe moxet puifiate AB30Y B enunnuy spe-
Mmenu. JleHCTBUTENBHON NPOH3BOJHTEILHOCTHIO HA3LIBAIOT
peajbHOe UMCJO 3aTOTOBOK, KOTOPOE BEILAeT OYHKEp B elH-
HHILY BpEMEHH.

Teoperiueckass npoH3BORHTENLHOCTD

Q’riz Q0,11
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rae @y — 49ucjIO MapaJJielbHbIX PsJIOB 3aXBaTHHIX OPraHOB;
(I — YHCJO 3alOTOBOK, 3aXBAaTbiBA€MBIX 3a OJAUH pabounit
UMKJ 3aXBaTHEIM OPraHOM, WIT.; A — YHCJI0 paGoylx LHKJIOB
(o6opoToB, X040B) B | MHH.

[Tpu pacuere TeOpPeTHYECKOH  IPOHU3BOAHMTENbHOCTH
AB30VY ¢ spamaomuMHCcs 3aXBaTHBIMH OPTaHaMH BMeCTO
BeJIMYMHBl 11 6epyr 4HCIo o6OpOTOB OUMCKA WJIH POTOpa C
Kpioukamu, a i AB30Y c¢ Bo3BpaTHO-MOCTyNATESbHBIM
HJHM BO3BPATHO-BpaL{aTeJbHEIM ABHIKEHHEM 3aXBaTHBIX Op-
raHoB (CEKTOPHOe, HOXeBOe H T. I.) 6epyT 4HCJI0 TMOBOPO-
TOB WJH NepeMeLIeHH{I CeKTOpa, HOXKa, NOJYBTYJOK H T. IL

Has AB30VY ¢ BpallaloUIMMHUCS 3aXBATHBIMH OpPraHaMH
(IMcKOBHIE, KPIOUKOBBIE H T. I1.):

a, = 2nR/m,
"

n = 30v(nR).
Cute10BaTeBLHO,

Q. = 60va,/m,,

rae R — paauyc 3axBaTHOro opraHa (mo JIHHUM, NMPOXOUS-
uielt uepes HEHTPHI THAXKECTH 3arOTOBOK), MM; m, — LIar 3a-
XBaTHBIX OPraHOB Ha JQUCKEe HJIH pOTOpe, MM; U — OKpyXKHasi
CKOPOCTb 3aXBATHBIX OpPTaHOB, MM/C.

OTHoulenHe NEeHCTBHTENIbHOH TIPOH3BOAUTENABHOCTH K
TEOPeTHYECKOH Ha3bBaeTCss K03(pOHUIHEHTOM BHIAAYH:

QI[/Q’I‘: 1.

B saBucumoctu or tHna AB30VY kosadduuuent Boaauu
pasen 0,8—0,3. HeficTBuTenbHasT MPOU3BOAUTENBIIOCTE OYH-
Kepa J0/KHa OBITh Ha 5—25 Y, Bhillle TPOU3BOAUTENLHOCTH
npecca, OKOJO KOTOporo ycraHaBaubaercs AB30V.

O6bem Gynkepa., PaGounit ob6bem wamn Oyukrepa V,
obecneuuBaloulnil HenpepHBHOCTL paboThl OyHKepa B Teue-
HHe HasHaUeHHOT'0 BpeMeHH

V = 1/(k)V oQxtp)s

rae V,— o6beM OXHOU 3aroTOBKH, MM3; (J; — NeHCTBHTENb-
Hasi TPOM3BOAUTENBHOCTh OyHKepa, WIT/MHUH; [, — BpeMsi
paBoret 6yHkepa 6e3 3arpy3ku, MHH; £|— Ko3(hQpHUMEHT
3anoJgHennst obbeMa uamy 6yHKepa.

Bpems pabornt Gynkepa 6e3 3arpy3ku 3aBHCHUT OT pas-
MepOB 3aroTOBKH W OOBIYHO INpUHHMAaeTcs paBHHIM 60—
120 mun, KosdduineHT 3alogHEeHHs] 3aBHCHT OT OTHOIIe-
HHUS AJUHB 3aTOTOBKH K ee AuaMeTpy (HMJH K MaKCHMaJbHO-
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My pasMmepy cedeHusl) H ¢ yBeJHUYEHHeM 3STOro OTHOIIEHHSA
¢ 1 go 3 ymenswaercs c 0,73 no 0,57.

IIpu HEOOXOAHMOCTH YBEJHUYEHHs] HPOLOJIKHTEJIbHOCTH
paGorel Gyukepa 6e3 3arpyskd clelyeT YCTAHOBHThL IIpeid-
6yHKep, 06BbeM KOTOPOI'O ONPeNessiioT no GopMyae

Vﬂﬁ = k2V,

rae k; — k03 UIHEHT YBEJHUEeHHS NPOLOJKUTENbHOCTH
paGorul Gynkepa Ge3 sarpysku, V -—o6weM OyHKepa, MMS.

Pacuer 3axBaTHBIX OpraHoB OyHKepa. 3aroToBKa, COpH-
eHTHPOBaHHAs W MOJrOTOBJeHHasd K 3axBaTy, IOA AeHCTBH-
€M CHJIB THXKECTH H CHJ TPeHHs [OJIIKHA IonacTth B KapMaH
3aXBAaTHOrO OpPraHa, KOTODHIH mnepeMemiaeTcsi ¢ OKPYXKHOM
ckopoctbio v. [ToaToMy pasmepsl 3axBaTHOro KapMana H0J-
XKHBl OBITH BCerJa HeCKOJbKO GoJibliie pa3MepOB 3aroTOBKH.

lar 3axBaTHBIX OpraHoB AHCKOBOro GyHKepa (puc. 3.8)
onpeaensieTCs TOJIIMHOf mMepeMBIYKH b, THaMeTpoM 3aro-
TOBKH d ¥ 3a30pOM 10 mary Ad, T. e.

m=>b-+d- Ad.

3as3op no Iary JoJ:KeH ObITh TAKHM, 4TOGH 3aroTOBKa
ycnesa nonacTb Ha IO3HIKIO 3aXBaTa J0 I0JX0]a NepeMbid-
KH 3aXBaTHOTO opraHa. Bpewms, Heo6xoluMoe jJisi TepeMme-
HIeHHs 3arOTOBKH, CKOJIb3sHIed N0 cTeHKe GyHKepa, KOTopas
HaKJOHEHa NOX YIJIOM B K TOPH3OHTY, OlpelenseTcss ypas-
HeHHeM PaBHOYCKOPEHHOI'O [BHKEHHS:

t=V2sa,

Puc. 3.8. Pacuern. cXeMa KapMaHYHKO-
BOrO 3axBaTa
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rlie s — NyTh 3aroTOBKH;
a = g(sinP—pcosp)

— CyMMapHOe ycKopeHHe, NeHCTByollee Ha 3arOTOBKY; jL—
KO3 DHIHEHT TPpeHHsA CKOTbAKEHHs; f — yroJ HaK/JIOHA CTeH-
KH 6yHKepa K TOPH3OHTY.

MuHUMaAbHBIE NYTh 3arOTOBKH, OYE€BHIHO, paBeH A —
TOJIIMHE AHCKA, NMO3TOMY BpeMsl [ONafaHHd 3aroTOBKH B

KapMaH
i—"/ 2h
- g (sin—pcosp)

3a 2TOT 3Ke OTpPe30K BpeMeHH f 3aXBaTHH KapMaH, ABH-
KYIWHACS ¢ TOCTOSHHON OKPYXKHOH CKODOCTBIO U, HOJIZKeH
NPOHTH IMyThb PaBHBHI HJIH MEHBIIHH, UYeM 3a30p IO Iuary, B
NPOTHBHOM CJlyyae 3arOTOBKAa He ycleeT MONACTh B Kapmal,

vt Ad:
2n
m>b+d+vl/ g (sinp—pcosh)

3amerus, YTO

v = 0R = ntRn/30

u nofcrasus (3.14) s (3.13), monyyum:

nRn 2h
m>b+d+ 30 ‘/g(sinﬁ—-—ucosﬁ)'

Ilo ananoryuHOoMy [NPHHLUHINY BBEINOJHAETCA  pacyer
KPIOUKOBHIX, 3y0UaThIX ¥ APyrux OyHKepOB ¢ BpalllalOIHMH-
Csl 3aXBATHBIMH OpraHamH.

Bu6panuonnsie aarpysounsie yerpoiicrsa. B mocaennee
BpeMf OYeHp WHPOKOe paclnpocTpaHeHHe MOJNYUHIH BHOpa-
UHOHHBIe OyHKepHBEle YCTPOHCTBA ¢ HAKIOHHOH IJIOCKOCTHIO,
KOTOpast KoJaeGJeTcss BO3BPATHO-IIOCTYNATeNbHO MM  BO3-
BPaTHO-BPallaTeNBHO.

Ha puc. 3.9 nokazano AB30Y BubpanuoxHoro Tuma.
Heranu 3aceinaloress B GyHKep, cocrosiiufi 3 yamu I co
CIHPANbLHEIM JIOTKOM H KOHycoo6pasHeM JHoM 2. Uaiia
HeHTpUpyeTcd KOJOHKOH Y, ycTAaHOBJIEHHOH Ha OCHOBaHHH
7. IHo 2 ommpaercs Ha TPHM MHOTOCJHOHHBEIE NOJIBECKH-IPY-
XKUHB ]2, KOTOpHIE OJHHM KOHIIOM KpPENnsTCs K JHY Yailu
uepes jgepxarenau 3 skopeir 4 5J1eKTPOMArHuTa 5, a Apyram
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Puc. 3.9. BuGpanuonnoe AB30Y

KOHUOM — K OCHOBAHHIO uepes3 gep:xKartenu I13. KpoHumredu
6, 3akpenJieHHBIH Ha OCHOBAHHH 7, YIepXKHBAET 3JIEKTPO-
MarHuTH 5. DJEKTPOMATHUTH TNHTAlOTCS Yepe3 CceJeHOBhIE
BoinpsaMuTenn /1. BuGpolynkep ycTaHoBAeH Ha pPE3UHOBHIX
amoprusatopax 10. IlpuBoa 3akpuT KOXKyxoMm 8.

Ilpy muTaHHH 3JEeKTPOMATHHTOB OJHOIOJYTEPHOTHHIM
BHIMPSIMJEHHBIM HampsixkeHuem uawa GyHKepa  HOJydYyaeT
BO3BpaTHO-BpallaTespHble Konebanus. IIpu 310M 3aroToBKH
15, naxonsimuecst Ha NHe OyHKepa, HAYHHAIOT MEPEMENIATh-
€A NO CNupanbHOMy JOTKy BBepx. Ha cBoem mnyTH BBepx
3aroTOBKH BCTpPe4arnT cOpacwiBartedib [4, KOTOpLI c6pachl-
Baer o6paTHO B yallly GyHKepa HenpaBHJIbHO OPHEHTHPOBAH-
HHle 3aTOTOBKH HJIH 3arOoTOBKH, JiexallHe APYT Ha Jpyre.
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PesxuM NBHXEHHsT 3arOTOBKH BBEPX [0 JIOTKY PeryJjaHpy-
10T, H3MeHsAs cuay Toka. IIpu 3TOM MOryT 6biTh C/lefylomue
peXXHUMBl ABHXKEHHS 3arOTOBKH: € INPOCKAJIb3LIBAHHEM IO
JOTKY, ¢ Noa0paceBaHHeM M PeXHM C HeNlpepBIBHHIM IIO-
JIETOM.

OrcyrcTBHe BpalilaloWHXcsi pa60uHx AHCKOB HJIH 3aXBaT-
HBIX OpPraiioB ¢ MasiTHHKOBBIM HJH BO3BPAaTHO-IIOCTYIATeJlb-
HBIM nepeMelleHHeM M03BOJsieT NMPUMeHsiTh BHOPOOYHKepHl
JUls] MOJAYH TOHKOCTEHHBIX W XPYIKHX 3arOTOBOK.

Hakonutenau. K HakONHTEJNSIM OTHOCATCA MarasHHBI,
JOTKH U wITabesbHble ycrpoiicrsa. Ecau MarasuHbl npHMe-
HSIOT TOJIBKO [Jisi MOAAYH 3aroTOBOK K IIpeccy, TO JOTKH
HCIOAB3YIOT KaK B yCTpoilcTBax HJjisi NOJauyH 3aroTOBOK K
npeccy, TaK 4 B yCTPOHCTBax yJAaJjeHHs MOJydyeHHBLIX JleTa-
Jel B Tapy.

Marasuupl NPUMeHSAIOTCA AJs HaKOIJIeHHs1 olpeleneHHo-
ro uycja OPHEHTHPOBAHHBIX 3alOTOBOK, KOTOphHIE MepeMe-
1IaI0T K MUTATENI0 NOA AeldCTBHEM CHJBL TAXKECTH HJH IPH-
HYJHTeJbHO.

B maraspnbl 3aroToBkH JH60 MOCTYNAIOT aBTOMAaTHUECKH
3 6yHkepa, aubo 3akjaaiblBaloTCq BpYyuHylo. Pyunas 3a-
KJIaJlKa 3aTOTOBOK NMPHMEHSETCS B TOM cJyuae, €CJU pasme-
pPHl MM KOH(HUrypauus 3aroTOBOK He II03BOJISIOT NPHMeE-
HUTHL OyHKep Jub0 eClu HHTEHCHBHOE IlepeMelINBaHue 3aro-
TOBOK B OYHKepe MOXKeT BbI3BaTh IOBDeXJeHHe MOBEPXHO-
CTH HJY u3MeHeHue PopMEBI 3arOTOBKH.

MarasuHbl ¢ YKJIaJKOj 3aroTOBOK BPYyuHylo (KacceThr)
6LIBAlOT MpsiMble W HakAoHHBe (puc. 3.10 a, 6). MarasuHe
C aBTOMATHYECKHM I[OCTYIJIEHHEM 3aroToBoK u3 OyHKepa
OOBIYHO H3TOTOBJSIIOT B BH/E JKECTKHX HJIM THOKHX TPYO, H
OHH MOFYT HMETb IPSAMYI HJH H30THYTYIO ¢popmy (pHC.
3.10 8, &) B 33aBHCHMOCTH OT PAaCNOJOXKEHHsT aBTOMAaTH3H-
pyowux yerpolficrs. Takue Mara3uHbl HasbnBawT TpyGua-
TBHIMH.

Iast yno6erBa HaGaofenus 3a NepeMelleHHeM 3aroTo-
BOK B XKECTKHX MarasuHax IpelyCcMaTpHBAIOT na3nl LIHDH-
HOMt 3—8 MM.

I'n6xue u KecTkue TPyOuaThle Mara3uHbl NPHMEHSIOT B
OCHOBHOM LI MOJZAUH UHJIHHAPHUECKHUX HJH GIH3KHX K HUM
no ¢opmMe CIJIOLIHBIX M NOJIBIX 3arOTOBOK AuaMeTpoM 6o-
Jgee 20 MM u gausod a0 80 MM ¢ coorHomenueMm d/1=0,12-=-
1,0 npu yc/ioBHH, YTO OHH He 3aKJIHHHBAlOTCA M HE BXO-
aat onna B apyrywo. [lpu d/1<C0,12 B Mecrax usruba Tpy6-
KH BO3MOXKHO 3aKJHHHBaHHE NOJaBaeMbIX 3aroTOBOK, a IpH
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Puc. 3 10. Tuna mMarasunos:

1 — cTOma 3aroTOBOK, 2 — wmn-
Gep, A — HanpaB/leHHe IORa4H
3aroToBOK

2
==
%

9 9

df{l>1,0 3aroTOBKH MOTYT He TOJbKO 3aCTpPeBaTh, HO U W3-
MEHSITh OPHEHTHPOBAHHOE MOJIOKEHHe.

JloTKn, TmpuMeHsieMble B 3arpPy30YHBIX YCTPOHCTBAX,
BeCcbMa pa3HOOOPas3Hbl MO KOHCTPYKTHBHOMY O(GOPMJICHHIO.
Coeryer OTMETHTb, UTO MOMHMO IAKOIJIEHHSI [O/J4BaeMBIX
34rOTOBOK JIOTKH B pfAifie CJy4aeB HCINOJB3YIOTCH H AJS
BTOPHYHON OpHEHTAIUH 3aTOTOBOK.

B norkax mepemelneHHe 3aroTOBOK HpPOHCXOAHT 1104
JedcTBHeM CHJI TsKecTH. JIOTKH mojApasfensioTcs Ha JOTKH-
CKJIH3H M JIOTKH-cKaThl (pHuc, 3.11). g H3MelneHus NoJo-
JKEHHsl 3aroTOBOK B MPUCTPAHCTBe (AJIs1 HX I[I€PEOPHEHTHPO-
BaHH$) TPUMEHSIOTCH KPHBOJHHEliHBIe, BHHTOBHIE M 3Meii-
KOBHle JoTKH (puc. 3.11, #—n).

HIraGennuuie yerpofictBa (puc. 3.12) Mcnonb3ywor raas-
HBIM 06pasoM JJIsl CTE€PKHEBBIX H3JeNHH ¢ GOJBLIHM OTHO-
LIEHHEM AJIMHBL K fHaMeTpy (TOJILHHE), T. €. AJH cTepXKHe-
BBIX gerajiell u upyrkos. llltaGenbHble Hakonurenu ObiBa-
IOT ¢ BopoliuTe/ieM U 6e3 BOPOUIUTENS.

YerpoiictBa opueHTamuu. YCTpoHCTBA OpUEHTAIMH OBI-
BAIOT BYX BH/JOB: IMEPBHYHOTO OPHEHTHPOBAHHS, KOTOpHE
nHpeAyCcMaTPHBAIOTCH B KOHCTPYKIIHAX 3aXBATHHEIX OPraHOB
AB30Y, u BTOpHYHOrO OPHEHTHPOBAHUSA HJH NEPEOPHEHTA-
HHH. YcTpolcTBa BTOPUUYHOIO OPHEHTHPOBAHHS YCTAHABJH-
BaioTca JuGo nepex oxkHom BbiAaun AB30VY, anGo B npH-
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Puc. 3.12. ra6eapttie yerpofictsa 6e3 BOPULIMTENI.
I — upyTtky; 2 — wnGep; A — HanpaBienHe NORadYH NPYTKOB

eMmHuke AB30Y. B HekoTOpHIX ciyuasx BTOpHUHAs OPHEH-
TalHsg JeTajJefl M 3aroTOBOK BHINOJHAETCH ¢ [OMOUIBIO
JIOTKOB-HaKONHTeJen.

OOGbiuHO HENPaBUABHO OPUEHTHPOBAHHBEIE  3arOTOBKH
c6pacoiBatotest o6patHo B 6ynkep. Ha puc. 3.13 noxasaHwl
criocobnl yAanenus o6paTHO B 6YHKep HENPaBHJIbHO OPHEH-
THPOBaHHBIX 3aroToBok B BHOpauuoHHex AB30VY. Takumu
IPOCTEIMH KOHCTPYKTHBHLIMH 3JIeMeHTaMH OCHAIlalTCs Bce
AB30Y. B Tom ciyuae, eciiu 3aroTOBKH HAXOASTCA B OA-
HOM H3 JBYX YCTOHYMBBIX MOJOMKEHHUSX, HapHMep MOHBIII-
KOM Brepe] HJU ZOHBIMIKOM Hasaj, TO BTOPUYHOE OPHEHTH-
poBanve MOxkeT ObITL BHNoOnHeHo B npueMHuke AB30V, kax
MoKasaHo Ha puc. 3.2.

3.2. NOJAIOUIHE U NMEPEJAIOIMMNE YCTPONCTBA

- Ilopatomue ycrpoiicTBa HITYYHBIX 3arOTOBOK MNpeLHAa3-
HayeHbl Ul NOAaud OPHEHTHPOBAHHOH 3arOTOBKH C TO3H-
LMY 3arPy3KH ¥ YCTAHOBKH ee Ha palouymo IO3uIHIO IITaM-
IIOBKH B OPHEHTHPOBAHHOM INosioxkeHHH. st mepeRarouiux
VCTPOHCTB MO3HIHeldl 3arpy3Kd CjayXHT pabouas HO3HIHS
OpeABIAYUIEH WTAMOOBOUHON onepauuu. Jto ofycnoBansa-
€T BO3MOXKHOCTL HCIOJH30BaHHA B KauecTBe NOMAIIIHX H
nepefaloliux yeTpoficTs OAHMX M TEX XK€ CPeACTB aBTOMa-
TH3alH{ U MeXaHH3allMH.

Knaccudpukauua u Bbibop tuma ycrpoiicrBa. B samucu-
MOCTH OT XapaKTepa JBHXKeHHs 3aXBaTHHIX Opralios, nepe-
MeWalom K x 3aroTOBKH ¢ MO3HIMH 3arpy3kKd B pabouyio 30-
Hy, MORAIoUIHe H Mepejarolllne ycTPoHCTBA pa3lessllOTCs Ha
mubepHble, peBOJbBepHEHIE, rpeldepHbie, MeXaHHYECKHE
PYKH U MaHHIYJIATOPHI.

IIuGepurple nmomayu HCOOJB3YIOTCS, KAk NPaBHJO, TPH
OJHONO3UIMONHON INTAMNOBKE, KOTAa JeTalb UITaMiyercs
«HaNpoBad» WM [OCJAe LITaMIOBKH IPOJABHTaerTcs CaMHM
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Puc. 3.13. Cnoco6H y1ajeHHs HeNpaBHJILHO OPHEHTHPOBAaH-

HHIX 3aTOTOBOK B BuOpamuonusix AB30Y
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3axBaTHBIM opraHom (wu6GepoM) B HampaBJeHHH ero JBH-
JKeHHs I yiaJjieHHs KM Ha APYTYI0 NO3HLHIO,

3axBaTHBIN oprai WuGepHbIX NOAAIOLIUX YCTPOHCTB HMe-
€T BO3BPATHO-NOCTYyHATe/lbHOE NPAMOJHHeHHOe MM MasT-
HHKOBOe /IBH)KE€HHe, a 3arOTOBKa liepeMmellaercd B OAHOH
HJIOCKOCTH.

I3 peBOJIbBEPHbIX N0Jayax 3aXBATHBIE OpraH -— PeBOJb-
BEPHbIM JAHCK — IEPHOJHYECKH NOBOpauHBaercs B OAHOM
HalpaBJeHHH, a 3alOTOBKH, TaK e KakK B IMHOepPHbIX Moja-
yax, HepeMellarwTcsi B OAHOH MJIOCKOCTH. 1lpH npHMeHeHHH
TaKHX NOAAY WITAMIOBKAa MOXKET OCYINeCTBJATbCH <«Halpo-
BaJ», ¢ 00paTHLIM 3aTaJlKHBaHHeM 34arOTOBKH B JHCK H 0e3
1epeMeLlen s ee B JHUCKe,

s rpeacdepHbx nepelaloliuX YCTPOHCTB XapaKTePHO
HepHoAMYECKOe ABHXKEHHe 3aXBaTHOro opraHa — rpendep-
HbIX JIHHEEK — 110 3aMKHYTOMYy KOHTYpPy Ju60 B OAHOH
IJIOCKOCTH (OJH0- H ABYXKOOpJAHHATHLle rpeiiepHble moja-
uH), JJUOO B ABYX B3aHMHO HepIEHJHKYJ/SPHBIX IJIOCKOCTAX
(TpexkoopAuHaTHHle INOJAauH). OTH YCTPOHCTBA HpPHUMeEHs-
10TCA ISl TPaHCHOPTHPOBAHHMA IJIOCKHX K OObeMHBIX 3aro-
TOBOK IIPH MHOIOMNO3HIMOHHON HITaMIOBKE B IOCJAe40Ba-
TeJbHbIX IUIraMlax HWJIH B YCTAaHOBJEHHBIX IOC/eA0BaTEeJbHO
OJHOONIePALMOHHEIX IITaMIaX.

B Mexanuyeckux pykax M MaHHIyJSTOpax 3axBaTHbie
OpraHbl COBEPIIANOT CJOXKHOE IePHOJHUYECKOe JBHXKEHHE B
HECKOJIbKHX IJIOCKOCTAX, & 3aroTOBKH MEepeMelNaioTcs 1o
JIOMAHO! WAY NJABHOH TPaeKTOPHHU.

KysHeuyHO-IUTaMIIOBOUHOE  IPOU3BOACTBO XapaKTepH3Y-
€rcsl IMHPOKMM NPHMEHEHHEM MAaHHIYJATOPOB H NPOMBILI-
JIEHHBIX POGOTOB, NO3BOJNAININX aBTOMATH3HPOBAaTh TEXHO-
JIOTHYECKHE MPOLECCH B yCJOBHAX CEPUHHOTO U MeJakoce-
pHHHOrO MPOU3BOJCTBA.

PaccmoTperHble B I, 2 ycTpoiicTBa AJsl MOAAYM IIOJIOC
H JIHCTOB B NPHHIMIIE TaKike MOXKHO OTHECTH K YCTPOICT-
BaM JJfA NOJayy MITYYHHIX 3arOTOBOK, €CAH [ojoca WIH
JIHCT — HCXOAHBIE 3arOTOBKH A/l IUTAMIOBKH H3 HHX OX-
HOH aAeranu. OfHako HauGosee XapakTepHO INpHMeHeHHe
3THX YCTPOHCTB B KauecTBe IUTAIOLUIHX NPH IITaMOOBKE He-
CKOJIbKHUX feraljiefl.

ITpu aBTOMAaTH3aLMHK NPOLECCOB IITAMIOBKY JJHHHOMED-
HBIX IIOKOBOK Ha [OPH30HTAJbHO-KOBOUHHIX MalHHHAX HC-
[OJIB3YIOTCA YCTPOMCTBa AJA NMepeHoca 3aroTOBOK H3 pPYyubs
B pyuefi.

ITpocreiiimee cpelcTBO, NO3BOJSAIINEE HepeMellaTh 3a-
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Puc 314 TlogbeMHBIH CTOJM

rOTOBKY ¥ YAEpKHBAThH ee B Npouecce MTAMIOBKH — NOLb-
emunifi cron (puc. 3.14). 3aroTroBKa ycTaHaBAUBaeTCs Ha
cron 8 ¢ posukamu 9. [logbeM n onyckaHue crosa ocylle-
cTBJAsiOTCS IITOKOM ! nHeBMaTHuyeckoro nuiaumHipa 2. Ilo-
JIOXKeHHe CTOJa (UKCHPyercsi OTHOCHTEJbHO Dy4beB LITAM-
ma ¢ MOMOMUIBIO 3ANUPAIOLIEro yCTPOMCTBA, KOTOPOE COCTOMT
H3 JIBYX TH/PaBIHUECKUX UHJHHAPOB 4 co mrTokamH J,
pefiky 5 ¢ Kynaukamu 6, BO3AEHCTBYIOIIHX uY€pe€3 POJIHK 7
Ha ynpasasiowiuil kpaH. ITepeMellieHne cToMa, a Takke YHC-
JI0 OCTaNOBOK PEryaHpylTes M3MeHEHHeM PAacCTOSHHA MeX-
Ly kynaaukamu Ilpu naGeranwmn KyJauyka 6 Ha pOJHK HpO-
HCXOAMT 3alHpaHHe XKUJIKOCTH B NOJOCTH HHJIHHIpAa 4 H
CTOJ OCTaHABJHBAeTCH Y COOTBETCTBYIOLIENO DYYbs,

IlpuBog Bcex MexaHH3MOB OCYHIECTBJAETCH oT paboue-
ro pajla MAUIWHHE C MOMOIIbBIO LEMHOH Tepenau,

lIndepnbie nopauyn (nurarenn). OHU TMPUMEHSIOTCH I
NOAaYH IVIOCKHX 3arOTOBOK TOJIIMHON cBhille 0,5 MM u pas-
MepaMH B IIaHe Jo auamerpa 250 MM, a TakxKe UMJIHHIPH-
YeCKHX ¥ IPSIMOYIOJBHBIX 3aroToBOK BhIcOTOH A0 100 MM,
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Puc., 315. Croco6nl nojfaud 3aroTOBOK IIHOGEPHBIMH IOAAMOMWKUMH YCT-
poiicTBaMu

ITapamerpnl muOepHHIX NHTaTENeH perjiaMeHTHPOBAHH
I'OCT 15824—81. HluGepurle nogayu OTIAMYAIOTCS BEJIHUH-
HOH Tojauu, dopMoi mubepa B MecTe KOHTAKTa C 3arOTOB-
KOH, a TakKXe THIIOM NPHBOJAA H npeobpa3youlero MexaHus-
Ma.

B szaBucuMocTH OT BeJHYMHBI mMOjauu, T. € OT PaccTof-
HHUg MeXAy NO3HUHUAMM 3arpy3KH W LITAMIOBKH, 3arOTOBKH
MOXKHO [10JaBaTh pa3jIMYHBIMU crnocobamu (puc. 3.15).

IIpu Besnuuuue nomaum Spx, PABHOH xoAy wWGepa Sy,
34arOTOBKHM MOJAl0T nomrtyuHo (puc. 3.15, 6). Ecaun ato pac-
CTOSIHMe IpeBbillNaeT xoj liHbGepa I, TO 3arotoBky 2 mnepe-
MelamT JH00 nocjaefoBaTeJbHBIMH XOJaMH, KOTJAa OaHa
3aroTOBKa IepeMellaercs CJAeldylolled 3a Hel 3aroros-
Koil — nojladya «A0poxKoi» (puc. 3.15, @), aub0 co cMmelre-
HHeM 3arOTOBKH B BePTHKaJbHOH IJIOCKOCTH — NOJlaya «Kac-
Kagom» (puc. 3.15, 8).

PaGora mubepHblx I0JaY 3aBHCHT OT KayecTBa HMCXOJ-
HOH 3aroTOBKH H INIpeKJe BCEro OT IJIOCKOCTHOCTH M HAaJIU-
4Hs 3aycenueB. Hemnsockue 3aroTOBKH MOrYT 3aKJMHHBATH-
ca B marasune. [Ipu momaue «JOPOXKKOH» 3HAUHTENbLHEE
OTKJIOHEHHS] OT IJIOCKOCTHOCTH NPHBOIAT K <HAJE3AHUIOY»
OJHO} 3aTOTOBKH Ha JAPYrylo. 3ayCeHUB HAa 3aroTOBKAaxX He
IONMYyCKAlOTCs, TAK KaK BO3MOXHO CclenJeHHe 3aTOTOBOK
Mexay cobofi, 4uTO 3aTpyAHseT pa3fie/leHHe 3aroTOBOK INH-
f6epoM pH 3axBaTe M3 Marasuua.
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3axBaTHBIH opran muGepHO# noaaun — WHOep — MOXKeT
({MeTh BO3BPATHO-NOCTYHATENbHOE HJAH MAasTHHKOBOE ABH-
JCIHe, @ ero 3aXBaTHblE 3JeMeHTH — (GOpMy OTKPBITOrO
i 3akpuiToro Tpadapera. llnGepsl ¢ 3aKPHITHM tpacdape-
yOM He HALLTH LIMPOKOro MPHMEHEHHs H3-3a B0JbIION TPY-
JIOCMKOCTH HX TIepeHaJs1ajioK.

[TpuBon wuGepHOl MoJauH MOXKeT GbITL OT Basa, MOJ-
jylia Tpecca, WIH HHAHBHAYaJbHBEIM, Yalle BCero MHEBMATH-
weckuM. [IpuBOA OT Bajna HJAH TOJ3yHa Npecca AOMyCKaeT
Gojiee BLICOKHE CKOPOCTH TepeMellleHHs 3aroToBOK H  He
TpebyeT NpUMEHEHHsI CHCTEM CHHXPOHHM3alHH PalOTH To-
Jlaud 1 npecca. B To e BpeMs NpPH HHAMBHAYaJbHOM NpH-
nome xoi wubepa He 3aBHCHT OT XOJa Npecca H NMOTOMY
MeCTO 3arpy3Ku 34TOTOBOK MoXKeT ObITh yldaJeHo Ha 3HAUH-
TeJIbHOE PAccTOSiHHe OT pafouell 30HBI Mpecca. Taxoff npu-
BOJ TO3BOJSIET IOBHICHTH TOYHOCTL IO3HIHOHHPOBaAHUS
3aTOTOBOK BCJEICTBHE MJABHOTO MX NMEpeMemleHuss W BO3-
MOYKHOCTH TOPMOXKEHHsS B KoHHe Xoja muGepa. Ilpm mc-
HIOJIL30BAHKYM MHAMBHAYaJLHOrO TPHUBOjA Bcerja MOXKHO
ofecneunTh NOMTYYHYIO NMOJAYy 3aroTOBOK, B TO BPEMs Kak
NPH ABWIKEHMH mubepa OT NMOA3YHA WM Baja npecca mpen-
OUTHTEJNbHEE MOfaua <IXOPOKKOH».

Kouerpykuus wubepHo#t mojgaud ¢ HHAMBHAYaAJbHBIM
MieBMaTHIECKHM TIPHBOJAOM TpHBeneHa Ha puc. 3.16. CmeH-
ubli Wubep, cooTBeTcTBYOUIHA GopMe MoJaBaeMpix 3aroTo-
BOK, KPemuTCS K NMOA3ylIKe 2, MOJAydYaioulell NBHXKeHHEe OT
[IHEBMATHUECKOTO LWJMHAPA 7 uyepe3 IUIAPHHPHYIO TAry 3.

Puc. 3.16. IlluGepnas noxada ¢ HMHANBHAYAJbHbBIM NHEBMATHYECKHM
NPHBOJOM
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Xon wuGepa peryaupyior ¢ HOMOIILIO BHHTA 5, KOTOPHI
pas3iBHraer coctasHod nopiuenp 6. Ilonsymka 2 nepeMenia-
eTcsi BO3BpPATHO-MOCTyNMaTeabHo B nampasiasiiomux 4. Ee
HCXOJAHO€E TIOJIOXKEHHe peryJupylor, H3MeHss LJUHy uiap-
HHPHOH TSIrH 3.

Pa6Gotaer ycrpofictBo caenylomum obpasom. HMcxoaube
3arOTOBKH YKJaAHBAIOTCA B MarasuH I, KOTOpHI HMeeT
nepeABHKHbIE peryaupyemble cTeHkd. IIpH Xome MO/I3yLIKH
mubep OTHEJsIeT OT CTONBl HHMXKHIOK 3aTOTOBKY H NepeMe-
maer ee B 30Hy ImrraMna, CuHxponusauus pabore mubep-
Holi TIoZlauM U mpecca OCYHIeCTBJASIETCA C TOMOILLIO KOHeU-
HBIX BBHIKJIOYaTesel,

TexHHUeCKHe JaHHble THMOBHIX IIHOEPHBIX YCTPONCTB
cepunt ITII ¢ mHeBMaTHYECKHM NPHBOJAOM NPHBEAEHH HHXKe.

IluGepHan rnogaya TTal-1 TI-2
Xom mHbePa, MM 4 . & o o o & « o o o s o 100 250
PasMepel nojaBaeMBIX 3aTOTOBOK, MM:
KPYTIIBIX & . » o 6 o 4 s o = o s o s « 35—90 90-240
IPAMOYFOMBHEIX . . + + = o « o » o « o 35X90 90X240
Haumenbpulasgs TOJIIMHA 3aTOTOBKH, MM + , « 0,5 1,0
HauGosbwiash BLICOTa CTOTBL, MM « o « o o 4 o 200 300
[TpON3BOANTENLHOCTD, WT/MUE . . . . . 100 70

Bo3MOXHO BcTpauBaHue WIHOepHBIX NOJAY B WITaMIi
(puc. 3.17). llpuBon Takoli MoOZauu OCYLIECTBJsIETCS OT
ToN3yHa Tpecca TPH ero ABMXKennu BBepx. llpm 37oMm
KJ¥Hbs1 & OCBOGOXKIAIOT NOJI3YLWIKY 6 U OHA NOJ JAeHCTBHEM
npyxuun 7 nepememaer wubep 4 reso. Hlubep nporas-
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Puc. 3.17. llltamn-asToMat ¢ wubepHol nogaueit
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JINIACT NHAKHIOW 3arOTOBKY M3 Maras3WHa 3 Ha Iuar nojgayy
W kpaiiisis 1eBasi 3aroToBKa JAOXORHUT 1o yropa I. Jlna mo-
WAIICHAST TOYHOCTH MO3HIIHOHWPOBAHUS B WITaMie NOpeav-
CAOFPCIT IPYXKEM 2, KOTOPHIN cO3MaeT NOMOJMHHTEeNbHEE CO-
NPOrIRJeRns JBUKEHHI0 3aroTOBKH. Xon mubepa perynd-
['VIOT 3aVeHsas KAWHbLS 5.

ITpu pacuere mubepHBIX MOJIa¥ ONpPENeNSIOT XOJ Lube-
{1, TOJNHHAY ero u ycuiue, TpebyeMoe N5 NMPOTaJKHBaHNS
TIFOTOBOK W3 MaraswHa.

Xon mubepa

Sm = pr + Snep’

rne Spx— pabouuit xon mmbepa; Spep — nepefier mubepa,
yCTAHABJAUBAEMBII KOHCTPYRTHBHO (cM. pue. 3.15).

PaGoquft xof mubepa 3aBHCHT OT AJHUH 3arOTOBKH /-
1 nanpapJieHWu MoOJaud H cnocoba ee meneMemeHUs: TINU
Iojlage 3aroTOBOK MOLITYYHO M «KacKanom» Sp =~ ls, a npn
Hojiaue 3aroToBOK «IOPOKKOH» Spy==/s

TosmuHa mubepa npu nojgaue MOMITYTHO HIH <JTOPOXK-
KOI»

hy, = (0,6'=0,8)S,,

1ne S,— TOJINHHA 3arOTOBKH.
B canyyae momaum «KackajoMs BBICOTA CTYMEHH wnbepa

hcm =(2-3) Sar

a obulas BHICOTA CTYNEHUATOro mubepa
hm = nhcmv

riie #-— YHuCca0 cTyneHefi mubepa.

IMpu paGore wHGepHBIX MOAY ¢ MATA3HHHBIMHK YCTPOCT-
BAMH HeOGXONMMO ONpenenaThL ycuiue, Tpefyemoe A
NIPOTANIKUBAHHUSA 3arOTOBOK W3 TOJHOCTBLIO  3arpyKEHHOTO
MarasuHa. dTo ycHaue MOXKeT OHITH ONpefieneHo ¢ JlocTa-
TOYHOH TOUHOCTBHIO

Qun = 2BuGy cos a + Ga/g,

rre p— xko3dpdunuent sanaca, yunTHBapomuil BO3MOMKHOE
CNHMaHye 3aroTOBOK W TIPUHHMaeMBIi paBHbiM  [,5—2,0;
1 — ko3bdunnentT rTpeHus ckonbXkenus: Gy — Bec 3aro-
TOBOK MNPH MAaKCHMaJNbHOM 3arpy3ke MarasmHa; o — YroJ
HakJOHa Marasuua: G, — Bec mMHU6ena W >KEcTtko CBA3aH-
HBIX C HHM JeTallell; @ — yCKOpeHue, pa3sBuBaeMoe B IepH-
OJl pasroHa; g — ycKkopeHue cBOGOMHOTO nageHHs,
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Tlpu npoeKTHPOBaHHH IIHOEPHEIX TOZAY C OTKPHITHIM
Tpadaperom rjaBHasi 3anaua — obecrnedeHHe TpebyeMod
TOUHOCTH IIepPeMelIeHHs] 3aTOTOBKH Ha MO3HIHIO INTaMIIOBKH
(TOYHOCTH MO3HIUOHHPOBAHHS) NPH SaAaHHOH MPOH3ROAM-
TeJBHOCTH., DTO 3aBHCHT INPEXK]E BCEro 0T KHHEMaTHUeCKHX
U IMHAMHUYECKHX ycJjaoBHE paborel mogaun. Cioenyer BHIOH-
paTh TakoH 3aKOH JBUXKeHHs Wubepa, Ipu KOTOPOM ObLia
6ul obecrieyeHa MakCHUMaJsbHAsi CKOPOCTh NMOAAYHN 3arOTOBOXK
H BHICOKAg TOYHOCTL HosuiuoHupoBanus. HeoGxonumo,
yroGHl B HAUaNe IBUKEHHN WHOepa 10 MOMEHTa CONPHKOC-
HOBEHUS ¢ 3aroToBKOH CKOPOCThL ero Gpljla MHHHMAaJbHOH,
a 3aTeM, Nocje COYyAapeHWs C 3arOTOBKOH, MMCIO MecTo
IJIaBHOE HHTEHCHBHOE HapacTaHHe CKopoctd mubepa. 1o
TO3BOJISIET B Kparyaiiliee BpeMsi COKPATHTb Pasphlp MeX-
Iy CKopoCTsIMM 1In0epa W 3aTOTOBKH B MOMEHT MX NOCJENy-
Iollell BCTpeuw, Korza WHGep NOTOHHT OTCKOUMBLIVIO 3aro-
ToBKy. Jlasee mpoucXoauT paBHOMepHOe JBHXKeHHe IIHOepa
C 3aroTOBKOf, a Ha 3aBeplualolleM 3Tame IHAOEp JABHXKETCS
¢ 3aMelUleHHeM, 06eCleTHBAIONHM TOYHOE TO3HIHOHHPOBA-
HHe 3aTOTOBKH Ha MO3HIHHK IUTAMIOBKH.

Ilnsa o6GecnedeHusi BEICOKOH TOYHOCTH IO3HIIHOHMPOBAHHS
pekoMenayercss BEIOHpPATh MaTepHasJ HampaBJSIOUHX [O-
BEPXHOCTell C BBHICOKUMU (PUKHHUOHHBIME cBolicTBaMu. Kpo-
Me TOro, JJisi yBeJWUeHHS CUJI CONPOTHBJIEHHS IPH Mojfadve
IJIOCKHX 3aTOTOBOK PAITMOHANLHO MPUMEHATL HENOJBHIKHEIE
HWJIH HOJABHIKHBIE TIPUKHMHL,

PeBoanBepubie nopauu. OHH OPUMEHSIOTCS A IOAAUA
IVIOCKUX 3arOTOBOK TOJIIHMHOY cBHIUe 0,5 MM H O6BEeMHBIX
3arotoBox auamerpom fo 60 mm. ITomaum cocrodar us cie-
AYIOIHX OCHOBHEIX 3JEeMEHTOB: 3aXBAaTHOTO OpraHa — pe-
BOJILBEPHOI'O AMCKA Y MPUBOJAA ¢ NpeobpasyomnuM Mexaus-
MOM. 3arpy3kKa pPeBOJBbBEDHOTO [HCKA MOXKET OCYIIeCTB-
JSIThCS BPYUHYIO, b0 ¢ nmoMoulpio Marasunos wian AB30V.
Ynanenwe meranu W3 THe3qa AHCKA OCYUlecTBAsAeTCS JH6O
Ha pa6ouefi mosuumm (LWITaMIOBKa HanpoBan), Jubo BHe
pabouefi 30HHI IITaMIA — HA XOJOCTOR TMO3HWIIHH, KOTJA Je-
TaJb HOCJTe WMITAMIOBKM OCTAETCS B THE3Je JHCKA.

PeBonbBepHble HXUCKH MOTYT WJIM  BBINOJHSTH  TOJBKO
TPAHCIIOPTHEIE OIepalluy, KOrja ¢ WX MOMOIILIO IepeMela-
IOT 3arOTOBKH 110 PabOuYWM M XOJOCTHM MO3HIUAM, HJIH
CcOBMellaTh TPaHCIOPTHEIe omepanuu ¢ paGoynMu, KOrjia B
THe3/le PEBOJBBEPHOTO [AMCKA YCTAHABAWBAIOT HUKHHE ua-
CTH IUTAMIOB W TEXHOJOTHUeCKHe YCHJIHA INTaMIOBKH
BOCNIPHHUMAIOTCS] AHCKOM. 3aXBaTHHI OPraH PeBOJLBEPHBIX
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wojlay MMEeT 3HAUHMTEJbHBIE Pa3Mephl, YTO MPUBOLHT K IO-
el Hi0 GOMbINNX THHAMHUECKAX Harpys3ok B NepHOJ pas-
rona M TOPMOXKEHHst NHcKa. DTO CHUXKAaeT TOUHOCTbL yCTa-
HOBKH THE3da AHCKa Ha pabouell nMO3WUUHM HPH  OOJBLIOM
wucne xonos mpecca (ceeinre 50—70 B 1 wmuH). Ilostomy
OrpaHHYHBAIOT CKOPOCTh NMepeMelleHHsT AHCKA M0 OKPYXKHO-
(11 THe3A BeanyuHol He Gonee 0,8—0,9 m/c.

Ing BpameHns PeBOJBLBEPHBIX JHCKOB MPHMEHSIIOT MpPH-
BOJL HEIIOCpeICTBEHHO OT mpecca (Basa mpecca WM MOJA3Y-
na) WA UHOUBUIAYaJbHBEIE (37€KTPHUECKHe, THApaBJHde-
¢Kile, MHEBMaTHUECKHE HJIHM UX COUETAHHA).

IIpeobpasywomuii Mexanu3M peBOJbLBEPHOH NORa4H HOJ-
JKeH OCYINeCTBASATHL TEPHOAMUecKoe [IBHXKEHHe IHCKa, UYTO
o0ecreTnBaercsi ¢ NOMOIIBIO PA3JTHUHBIX THIOBBIX MeXaHHU3-
MOB: XDPAamoBHIX, MOJYYEpBAYHBIX, (PUKIHOHHBIX, 3y6YaTo-
pHIUAKHBIX, MaJbTHHCKUX ¥ Ap. Bui6op cxemwr npeo6pasy-
0IIEr0 MeXaHH3Ma 3aBHCHT B OCHOBHOM OT THHA NpHMeHse-
MOro B Tojave TnpuBoxa, [IpH HCMOABL30BAHMH MPHBOLA OT
Baja mpecca HCNOAB3YIOT 3y6uaTo-pHIYAXKHBIE MeXaHU3M,
noJayuepBAYHBIE ¥ MaibTHicKui. B ciyuae npuBoxa or moda-
3yHa WM WHAHBHIYAJHLHOTO TIPHBOJA NMPUMEHSIOT XpanoBbie
MeXaHH3MBl WJH OCYIIeCTBJIsIeTcsl NpepblBaHHe KHHeMaTH-
YyeCKO# Ienu BCJEACTBHE BCTPAMBAHUS CIEIHANBHBIX MexXa-
HHU3MOB,

ITpu BeIGOpe THma mpeo(pasyiolllero MexaHH3Ma cJeay-
eT HMeTh B BUIY CJelyIoliee.

XpanoBo#i MexaHH3M TNPOCT B H3TOTOBJEHHH, HO pabo-
TaeT ¢ yAapam#, U MOTOMY /Ui MOBBILICHHS TOUHOCTH NO3H-
LHOHUPOBAHUA He0GXOIHMO TPeLyCMAaTPHBATh HONOJHH-
TeJbHEE yeTpoiicTBa I GHUKCAHHY M TOPMOKEHHS] MHCKA.
TounocTs nosunuoHHpOBanug coctasiaser 0,2—0,6 MM.

TMonyuepBaunsli MexaHuaM oGecneyuBaeT JIOCTATOUHO
BBICOKYI0 TouHOCTH (0,1—0,3 MM) ¥ HamexHOCTL dukcauuu
nucka. Ho oH cjioen B M3TOTOBJIEHHM M HEJIOCTATOYHO JOJ-
ropeyeH, oCOGeHHO NMPH TPAHCIOPTHPOBAHHH 3aTOTOBOK MAacC-
coft ceuimie 0,5 kr.

®purkuvonusll mMexanuam (oGronnas Mmydra) paboraer
IJIaBHO ¥ OGeCIeduBaeT BHICOKYIO TOYHOCTL MO3HITHOHHPOBA-
maust (0,1—0,3 MM) npu n0cTatouHO GOJABLIIOM YHCIe XOAOB
TeXHOJIOTHUeckoro obopyznoBanus (mo 60—80 xomos B
1 MuH), HO OH CJOXKeH H TPYAOEMOK B H3FOTOBJEHHH H B
€ro KOHCTPYKIHH HeoOXORHMO TpefyCcMaTpPHBaTh YeTpoiicTBa
JJIS TOpMOXKeHus U DUKCAUHH AHCKA.

ManpTufickne MeXaHH3MB MOJYYHJIH pacHPOCTPAHEHHe
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B ycTpoficTBax MJis MOJAUH KPYHHOraGapHTHHIX 3arOTOBOK.
STy MeXaHH3MH paboTalOT MJIaBHO W He TPeOYIOT IOMOJHH-
TeJbHBIX YCTPOHCTB IJsi DHUKCAUMH H TOPMONKEHHS PeBOJIb-
Bepuoro aucka. OnHako Tpe6yeMast BHICOKAaf TOUHOCTh H3-
TOTOBJIEHHS] U BHICOKasi UYBCTBHTEJNBHOCThL K 3a30pam B CO-
NpsXKeHUAX OrpaHudKMBaeT o6JacTh WX NPUMEHEHHS.
3y6uaTo-peuaxXHE{i MexaHu3M obecrneuuBaeT AOCTATOY-
HO BHICOKYIO TOYHOCTH MO3HIIMOHHPOBaHUs Ojaroflaps KH-
HeMATHUYECKNM CBOMCTBaM CaMOTO MeXaHH3Ma W He Tpely-
eTcsl BHICOKOI TOUHOCTH M KAUeCTBA €ro M3TOTOBJEHHS.
IMogauu ¢ TakuMH MeXaHusMaM# MOryt pafoTaTh nmpH JO-
BOJIBHO Goabimofi ckopoctH  (120—150 xonoB B 1 mumn).

IMpy mpHMeHeHHH MeXaHW3MOB, NIPEPHIBAIOIMINX KHHeMa-
THYECKYIO CBfI3b, TOUHOCTh TO3HUIHOHHPOBAHHS  DaBHA
0,3—0,5 MmM. ‘

Tunosast peBosibBepHAs mojaya ¢ XpamnoBHIM MexXaHHU3-
MOM MNEePHOJUYECKOro MABHMIKEHHsT mokazaHa Ha puc. 3.18.

PeBoabBepHblfl AHCK 5, CMOHTHPOBAHHBIT HA CHENHAJb-
HOM OCHOBAHHWM, YCTAaHABJHBAEMOM HA cToJe TIpecca, OJQHO-
BDEMEHHO HCHOJBb3yeTCss B KawyecTBe XPanoBOTO  KoJjeca.
Benymiee 3BeHO xparnoBoro MexaHuzma — cofauka 2, yk-
penyieHHas Ha TOJ3YIIKe 4, coBepuiapuiefi BO3BPaTHO-TO-
cTynaTesbHOe TepeMelllenne B a3y MANTH ocHoBanus, I{na
Toudoft GHKCAUHH PEBOJNBBEPHOTO AUCKA HA MO3WIHH obpa-
GoTKH mpenycMoTpeHn nBe duxcupyiomne cobaukn I u 3,
OCH KOTOPHIX BpPAN{aloTcsi B SKCIHEHTPUKOBBHIX BTysKax. Ha-
JHYHE DKCIEHTPHKOBBIX BTYJOK MO3BOJSET cMelaTh HHKCH-
pywoomue cobaukn no GOKOBOH NMOBEPXHOCTH PEBOJLBEPHOTO
JIUCKA M TeM CaMBIM TOUHO YCTaHABJIHBATH OCh I'He3/a JHC-
Ka OTHOCHTEJBHO OCH Tpecca M ofecreyrBaTh OJAHOBPEMeH-
HOe 3anajanune co6aveK B Ma3kl PEBOJBLBEDHOrO MHCKA.

Ilng rameduss WHEPHHOHHHBIX CWJI, BO3HUKAWIINX B Te-
pHOJN PasroHAa M TOPMOXEHHS PEBONBBEDHOrO JHCKA, YCT-
pOficTBO CHaGXKeHO JUCKOBHIM TOPMO30M  TTOCTOSTHHOTO
IeficTBUS, KOTOPHII TOPMO3WT JAMCK, CO3MARAH NMOCTOSTHHBI
KOHTAKT MEXAV PEBOJhBEDHHIM JMHCKOM H BeAyiue#l cofau-
KOff, a Take MOIJIONIAET KHHEMATHUYECKYI0 HEPTHI0 JHCKA
B MOMeHT MpexkpalleHus AeficTBUS Ha Hero Beayilel cofau-
KH. JTmckoBHI TOPMO3 COCTOHT M3 HaXXHMHOrO Jucka 8,
cTarana 6 v npyxuusn 9. .

ToToBbIe M3nETHSA MPOTANKHBAIOTCS HA MO3WIHH BHITPY3-
KM MeXaHHYeCKHM BHTAJKHBATENEM, KOTOPHI COCTOHT u3
KpouiuTefina 10, 3akpenyieHHoro Ha noJ3yHe mpecca, H mepe-
ABHKHOTO cTepXHsA /1. B MOMEHT OCTAaHOBKH PEBONLBEPHOTO
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Puc. 3.18. PesosnbBepHas mnojadya c XpamnossiM npeofpasylolldM Mexa-
HH3MOM

JHCKa § nepeABHKHOH cTepXeHp /] mpoTanikuBaeT roroBble
3aroTOBKH uepe3 OKHO cb6poca M TeM caMBIM OCBOGOXKAaer
rgesfio AUCKa OT H3AeJdHi H NpelOXpaHser peBOJbBEpHBI
JIHCK OT 3aKJTHHHBAaHUS MPH ero AajbHellleM MOBOPOTE,

B rre3znax peBOJIBBEPHOrO AMCKA NMPeAYyCMOTPEHH GHICT-
pOCMeHHEIEe BRJAABIUM 7, BHYTpeHHHE OTBEPCTHS KOTOPHIX
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HUMEIT KOH(HTYPAUHIO, COOTBETCTBYIOUIYI0 KOH(DHIYpPaUHH
Hapy:KHOTO KOHTYpa 3arOTOBKH,

B THHOBBIX peBOJILBEPHBIX MMO/[auaX BO3BPATHO-HOCTYNA-
TeJbHOE NPAMOJIHHEHHOe ABHXXEHHe MOJ3YIIKH 4 MOXKeT ocy-
HIeCTBIATLCS JHOO OT KOJIEHUATOr0 BaJsia mpecca uepes KpH-
BOILHIHO-PBIYAXKHBIN HJAH KYJHCHO-DBIYAXKHBIH MeXaHH3M,
JH60 OT MHEeBMAaTHYECKOro NWIHHAPA, WITOK KOTOPOro Hiap-
HHPHO COeAMHAETCS C NMOJ3YILIKOH.

XapaKTepHCTHKH THIOBHX DPEBOJBBEPHHIX NOA2Y JJs
ONHOKPHBOLIHIHEIX NPECCOB MPOCTOTO MEHCTBHH  YCHJIHEM
63—630 xH npusesens B Tabi. 3.1

Ta6aunuma 3.1
Texsuueckue XapPaKTEPHCTHKH THNOBLIX PEBOJLBEPHBIX MNONAY
Tunopasmepnl
ITapamerp
1 11 111 v \% Vi
Juamerp, MM:
I'He3/la Noj BCTaBKYy 40 63 | 100 | 125 | 160 180
OKDPYZKHOCTH nentpos | 210 | 240 | 310 | 480 | 580 730
rHe3J
Hapy&HHE, peBosnBepro- { 200 | 350 | 470 | 700 | 820 | 1000
ro JIHCKa
Uucno ruesp noj BCTaBKY 8 8 8 10 10 10
Haumensnass TtommmuHa 3saro- | 0,5 | 0,5 | 0,8 0,8 10,8 0,8
TOBKH, MM
ITpousBonuTenLHOCTD, WIT/MHH,
npu:
NpHBOAE OT mpecca 100 88 68 55 45 36
MHHBHAYaNLHOM NPHBOZE | — — 50 40 40 —

Ilpn pacuere peBoabBEpPHBEIX NOJAY ONpelessOT OCHOB-
HBle MapaMeTprl peBoJbBepHOro aucka (puc. 3.19) u tsro-
BOe yCHJIHe, HeoO0X0 uMoe AJIsl nepeMelleHHsi AUCKa Ha OJMH

mIar.
JuaMeTp OKPYXKHOCTH LIEHTPOB I'HE3/ AUCKA

D, = (d, + by)/sin (o/2),

rie dp — AuaMeTp THe3fa; by — IIMPUHA NEePEMBIYKH 10 OK-
PYXHOCTH LEHTPOB THe3[: o — YroJ MOBOPOTa JHCKa 3a
OJHH XOX Ipecca.
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Puc. 3.19. OcHoBHBEe mnapaMeTpH pe-
BOJIbBEPHOTO OMCKA

Hlupuna  nepeMBIYKH  AJs KPYIVIIX ~ 3arOTOBOK
b= (0,1+0,3}d,,

a pJjad KBa}Ip ATHBIX
by = (0,4 +0,5)L,, :

rjie ls— pa3Mep CTOPOHBI KBajADaTHOH 3arOTOBKH.
Hapyxustii fuamerp Aucka

DH = Do+ dp+2b1’

rae by — HaMMeHblIas IMHpPHHA MePeMBIUKH MeXIY THe3J0M
H HapyXHHM AMaMeTPOM AMCKA,

Yncno rHesl my B PeBOJIbLBEPHOM JAHCKE 3aBHCHT OT Pas-
MepoB 3aroToBKH M TpebyeMoji NpoH3BOAHTENbHOCTH. IIpH
6oJIBIIIOM YMCJe THe3J yroJ MmoBopoTa AHCKa yMeHLIIaercs
U TEM CAMBIM IOBHINAETCH HAZEeXHOCTb PaboThl MOA4YH.
OxHaKo 5TO NPHUBOJAHT K YBEeJHYEHHIO pa3MepoB JHCKA, KO-
TOpble OTPAaHHUUBAIOTCS AOMYCTHMOH YIJIOBOH CKODOCTHIO,
M/c,

Vg = nDyn/(60m,) < 0,8,
rie n— 4ucao o60poOTOB JAHCKA.
TosmuHa peBONBLBEPHOro AMCKA 3aBUCHT OT pPasMepoB

3arpyxaeMelx getajeif U cnocoba 3arpyskH.
Ilpu pyuno# 3arpyske

hy = (3 + 5) d



“ upn vdl pyyite R i ataanTEy fryE AT aassweR o wwRg e o

TeJeM,
hy = (0,8 + 0,9)d,.

Tsrosoe ycuaue, HeoOXOAHMOe [JIs NMOBOpoTa AHCKa Ha
iar nojayy,

Qp = (I/R) M, + Ja/R),

rie R — pajiuyc NPUJIONKeHHs TAroBoro ycuiaus; My-— mo-
MEHT, pa3BHBAeMblii 3aMKHYTbIM TOPMO30M; J — MOMEHT
HHEPIMH AMCKAa M JKEeCTKO CBA3AHHLIX C NHM dacTel; a—
yCcKOpeHue, pa3BHBaeMoe [IpH PasroHe JHCKa.

I'peiidepnbie nepenawmue ycrpoiicrsa. I'peiipepHbie ne-
peflaline ycTpoHcTBa cayzxKaT AJisi aBTOMAaTH34duHH Mpo-
HEeCccOoB MHOroonepauuoHHo# wramnoskd, Mx MoXHo He-
M0JIb30BaTp He TOJNBbKO [IJIsi TPaHCHOPTHPOBaHHs Hoaydao-
pHKaTa MeXIy MO3HUMAMH IHTAMIOBKH, HO U JJf 3arPysKH
HCXOJHOJi 3arOTOBKH H BBITPY3KH rotoBoro usienaus. I'peil-
¢depHble NoAaUYM TO3BOJSIOT aBTOMAaTH3HPOBaTh, PaboTy Kak
OT/eJbHBIX TIPECCOB, TAK U HECKOJIbKHMX NPeccoB, CBA3aHHBIX
B eAHNBIH TeXHOJOTHYCCKHH KOMIMJIEKC.

HauGosee pauuoHanbHO yCTaHaBJAHBaThL rpeldepHble
nepefalolue ycTpoHcTBA Ha YHHBepcasbHBIX OJOKax €O
CMEHHBIMH NaKeTaMd HITAMIOB AJS IPYNNBl Aerased, 04HO-
THIOHBIX 10 KOHQUTypauHMH H TEXHOJOTHH H3TOTOBJEIHS H
6/1M3KHX N0 paaMepaM, YcTpolicTBa B 3TOM ciayyae JOJKHBL
OLITh MepeHaJak HBaeMbIM H.

Ilpn apromMaTH3alUM TEXHOJOTHUYECKHX IPOLECCOB JH-
CTOBOH INTaMIOBKH Bce 00Jiee INHPOKOe mpHMeHeHHEe Haxo-
JAT MHOrONO3HIMOHHBEIE aBTOMATHI, OCHallleHHbIE Tpelidep-
HEIMH HepejanmuMu ycrpolicrsamu. IlramnoBka nHa MHO-
FONO3KIHOHHBIX aBTOMAaTAaX 1O CPABHEHHUIO C MOONEPalMOH-
HOl Ha OTHEJDLHBIX TMpeccax HMeeT pPsiJi TPEHMYILIECTB:
HCKJIIOUEHHe NPOMEeXKYTOUHOrO OTXKHra BCJeACTBHE TOTO, YTO
32 BpeMs MEXJy NepeXofaMH MaTepHa/ He ycneBaeT YIpoy-
HHTbCSA, a KOS(@HUINEHTHl BBITSIXKKH IPH A0CTATOYHO O0Jb-
HIOM YHCJe MO3HIHH MOTYT OLITh 3HAUHTEILHO YMeHpIIEHH;
TOBHILIeHHe NpoudBojuTeabHocTH B 5—10 pa3 u Goaee. Ilpu
3TOM JI060e OTKJIOHeHHe KadyecTBa H3JAenuil Gyaer obHapy-
JeHO Ha mocJelHeli MO3UIHH IITAMIIOBKH HAa AaHHOM mpec-
ce H IMPHYHHAZ MOXKeT ObITh Cpa3y ycTpaHeHa H B Opak noi-
LyT JHUIb YAaCTh OTINTAMIIOBAHHBIX H3Zenuil, [Ipu noomepa-
UHOHHOH LITaMIIOBKe npu oOHapyKeHHd Gpaka Bech MOArO-
TOBJIEHHBIH Ha NPeJbAYIINX OllepamHsix MezKolepalHOHHBIH
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jajies MOXKeT OKa3aTbCsA HENPHrOAHBIM JAJS. LajbHeillek
06paborky, OCHOBHBle [dapaMeTpnl JIHCTOLITAMIOBOYHBIX
MLOTONO3HLHOHHBIX aBToMaroB peraamentupoBadbt 'OCT
8260—78,

Hcnoap3oBanue rpeidepublXx ycTpOHCTB B JHHHSX Orpa-
{IMUMBAETCS B CBA3HM C yBeJH4YeHHeM HX MHEPUHOHHOCTH I[PH
SHAYHTEJNDbHO} NPOTSNKEHHOCTH JHHHH. llpHMepnl mpuMete-
uusi rpefipepHbIX nepejalrollUX YCTPOHCTB NpPH  CO3JaHHH
JIMHUIl Ky3HeulO-UITaMIIOBOYIIOIO NPOH3BOACTBA IPHBE/EHBI
B ra. 7, PaGounii opran rpefibepnoii nojauu — JuHedka ¢
3axsaraMy. 1uc/I0 3aXBATOB onpesessieTcss YucaOoM paboyHX
H XOJIOCTBIX NO3ULUH,

B 3aBHCHMOCTH OT TpaeKTOpPUH ABHIKEHHs JHHEEK Ipei-
depubie nepeaamlye yerpoiicTBa AedsTcs Ha 0LHOKOODAH-
HaTHble, ABYXKOOPAHHATHbIE, TPEXKOOPAHHATHDIE.

Jluneifikny OAHOKOODAHHATHBIX YCTPOHCTB MMEKOT JHIIb
OJIHO BO3BPaTHO-IIOCTYNATEJNbHOE ABHXKeHHE B HalpaBJeHHH
nepeMelleHHsi TPAHCIOPTHPYeMOro 00DbeKTa, yAepKHBaHHE
KOTOPOTO OCYLLeCTBJIsIeTcA BC/IEACTBHE IOJBHXKHOCTH 3aXBa-
TOB JIHHEHKH.

B aByxKOOpAHHATHBIX rpefi(epHbIx nmofadax JHHEHKH co-
BepLIAIOT JBa BHAA [ABHKeHHs. B olHOM ciyyae JIHHEHKH
COBEpLIAIOT NONePeuHBH XOJ AJSl 3axBaTa Aetased H IPo-
JMOJIbHBIL XO4 s nepeMellenusi obpabaTbiBaeMOil 3aroToB-
KM MO no3uliuaAM. Bo BTOpPOM ciaydae HMeeT MECTO BEPTH-
KaJbHBIH XOJ AJd cheMa AeTadied ¢ paboyHX H XOJOCTHIX
MOSHIHMH M NPOJONBHBIA XOJA IS HX MEXNO3HIHOHOro Ie-
peHoca.

g TpexkoopAMHATHBIX rpeiidepHBIX M0AAaY XapaKTePHO
Hajpuue Tpex JABHKEHUH JuHeeK B [ABYX B3aHMHO HepiieH-
LHKYJASIPHBIX IVIOCKOCTAX: NONEPeuYHLi# xXof, JJA 3axBara
TPAHCIOPTHPYyEMOro 00beKTa, BEPTHKAJNBHRHH X0/, AJfA NOLb-
eMa ¢ pabouuX H XOJOCTHIX MO3MUMA M NPOJOJABHBIA AJA
TPAHCIOPTHPOBAHHS MEXAY MO3HLHIMH.

Ogunokoopaunarisie rpefipepHble HOZaYd NPHMEHSAIOT B
OCHOBHOM AJIsi NlePeMelleHds] TOMCTONUCTOBBIX AeTaftell, noj-
BepraeMblx onepauusiM IPOOUBKH, HeTJyOOKOH BHITAXKKH,
THOKH.

LByXKOOp/HHATHBIE TOPH3OHTA/bHbE rpeldepHble Mo-
Nauy NOJYYHJIH IHPOKOE pAaCHpOCTDaHeHHe B MHOTOIO3HIH-
OHHHIX JIMCTOIITAMIIOBOYHBIX aBTOMAaTax ¥ NPH aBTOMATH3a-
UK onepauui ropsueit o6vemHO# wramnosku na KIIIIT;
ABYXKOOpIHHATHble BepTHKAJNbHbIE rpefiepHble MOJAUN HC
NOJML3YIOT B JIHHHAX MITAMNOBKU jfeTtaJeil Ky30Ba aBTOMOGH-
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Js U APYrHx mojfobHbix Aeranei. [Ipu npuMeHeHun ABYyXKO-
OpAUHATHHIX rpefipepHHX YCTPOHCTB B LITAMILI HaLo JHOO
BCTpanBaTh NONAbEMHHKH, obecrneunsBaiouiue NoJbeM ACTAJNH
HaJ 3epKaJoM IUTaMna, HeoOXOAMMBIH IJsl NPOIyCKa JIH-
Heek, JuOO pacnojaraTh JIHHEHKH B IpOpe3sx IITaMma.
OnHako B nocilelHeM ciydae He0OXOAUMO NPelyCMaTPHBATh
BO3MOXHOCTb ONYCKaHHS JIHHEeK HHIKe €aMOro HHIKHEro
TIOJIOXKEHHSl JeTajld B WITaMNe B KOHIe pabouero xoja MoJ-
3yH4, T. €. YUHTBIBATL XOJ BBITSHXKHOTO YCTPOHCTBA HJH BhI-
TaJKHBaHHS.

TpexkoopluHaTHble rpelidepHble Tmepegaud HauboJee
yHUBepca/bHBl, HX MOXKHO HCNOJb30BAaTh AJAS TPaHCIOPTH-
poBaHHUsi JAeTasleil MPaKTHUYeCKH JI0O0H KOHGUIYypalHH, NPH
3TOM OTNajaer Heo6XOAMMOCTb B KaKHX-MHOO cHelHalb-
HEIX NpHCHOCOOJIeHHAX AJs IITaMmoB, llpoule pellanTcs
BONPOCH yAaJleHHs OTXOJAO0B IpH NOBOPOTE AeTajH B Hanpas-
JeHuy neperoca u Ap. OfHAaKO ABHMKyWHecs YacTH B 3THX
yeTpoiicTBax MMeIOT 3HauyHTeJbHble pasMepbl H Maccy, 4To
CHH2KaeT TOUHOCTh MO3HIMOHUPOBAHHUSA, IPHBOJ, HX CJIOXKHee,

Jns obecneuennss nmepemellleHns JuHeeK B I'peldepHbIX
ycTpoifictBax NPHMEHAT pas/HuHble CXeMHl Hnpeobpasylo-
IIUX MexaHH3MOB, NIPHBOAHMBEIX B JelicTBHe JHGO OT mpecca,
Jub0 oT HHIAUBHAYAJbHOrO JBHratTess (MHEBMATHYECKOToO,
saekTpuuyeckoro u Ap.). IlpuBOJ OT npecca HCIONB3yeTCs
NPEeNMYyILeCTBEHHO B MHOIONO3HIIHOHHBIX aBTOMATax.

JIuHelKH MOJKHB HMeTb JKECTKYI0 KOHCTPYKIHIO H He-
3HayuTeNbHyI0 Maccy. Mlx O0BIYHO H3TOTOBJSIOT H3 CTAJIH
HJIM aJIIOMHHHMEBHIX cIaBoB, /s MOBHIIEHHs HM3HOCOCTOH-
KOCTH JIMHEHKH M3 aJIOMHHHEBLIX CIJIABOB apMHPYIOT CTajb-
HBIMH 3aKaJeHHbIMU IJaHKaMu. Ilpu GoablUoH aJnHe JinHe-
€K HX JesaloT cOCTaBHBIMH. KpenjeHHe JHHeeK K KapeTke
OOBIYHO OCYILLECTBJAIOT C MOMOLILI0 NPefOXPaHHTENLHOrO
ycTpoiictBa, cpabaTeIBalollero B cJiydae Ieperpy3ok NpH
pa6oTe W BBHIJAIOINErO CHrHAJ Ha aBapUHUHYIO OCTAHOBKY
060opyOBAHHSA.

Jnsi HaZleXXHOTO 3aXBaThHIBaHUS JeTasefi W COXpaHeHHs
HX OpHMeHTAllMH B IpoLiecce IepeHoca 3aXBaTHl JIHHEEK BHI-
HOJIHAIOT TNOANPYXHHEHHBIMH WIH CaMOyCTaHaBJIHBAKOUIU-
MHCS 0 3aXKHMaeMoil YaCTH 3aTOTOBOK.

OnnokoopaunHatHass rpefidepnas nogada (puc. 3.20)
BLIIOJIHEHA B BHJE YyHHBepcajbHOro OJIOKa, Ha KOTOPHIH
ycranassiuBalotT Wtamn. Ha mMonTaXHO# naute 5 3akpenJe-
Hbl [iBe IpyNnbl KpoHuITefiHOB 7 U 8. KpoHmITeAHE 7 Ciy-
¥KaTt AJs NOAJepXKHBaHHS 3aroTOBOK B Ipolecce HX TpaH-
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Puc. 3.20. OnsokoopaunatHas rpefidepHas nojada ¢ NHEBMONDHBOAOM

cnopTupoBaHus. Huisi 3TOro K HUM NPHKpENJVIeHH CTajibHble
HAn GPOH30Bble Hampasasiouide miaasxku 9. Kpoumreitnsr 8
HOAJLEPKUBAIOT TPyOuaThle Hanpas/isfwline 4, N0 KOTOPHM
nepeMeitiaercst pama 2 Ha KoJgecax /0. Ha pame 2 ykpen-
JieHBl 3a/lHHEe HEeNOABHXKHBIE yNopnl | M CpelfHHe OTKHIHbE
ymopsl 8. C IDOMOMIBIO NOCAEIHHX IepeMellaloT 3aroTOBKY
npa xoie pambl BrupaBo. [IpuBox pambl 2 ocyuiecrBiasiercs
IHEBMATHYECKUM LHJIHHAPOM 6, KOTOPBIH yNpaBaseTcs KO-
MaHJ0aNnapaToM H BO3AYXOpacHnpelelHTeNbLHEIM KpaHoM,
ycranaBiuBaeMbiMH Ha npecce. [lepeHanaliky nogaun mpo-
M3BOJAT NyTEM NMEPECTAHOBKH YIOPOB J.

KuneMaTnueckasi cxema JABYXKOODJAHHATHOH rpeiidepHOit
NOZA4YM ¢ TPHBOAOM OT Baja Ipecca M IJIaHETApPHLIM Tpe-
o6pasyolluM MeXaHH3MOM NpHBeleHa Ha puc. 3.21. Bu-
JKeHHe OT BaJia mpecca MepelaeTcst yepes3 mapy KOHHYECKHX
gy6Guarhix kojec /2 u I3, nendyio mepepauy /4 ua Baa I8
¢ mecrepueii 20, Koropas oOKaThHBaeT HeIOJBHKHOE KOJe-
co 10. Ulecrepus 20 uMmeer SKCIIEHTPHKOBHIH maJjeln, ¢ I0-
MOIIbI0 KOTOPOTO OHA LIAPHHPHO COEAMHSIETCS ¢ KapeTKOoH
6, mepeMemiampoulelics 0 HanpaBASIOLIHAM LITaHraM. [paek-
TOPHSl BHIKEHHUS NaJblla NPH OOKAaTHBAHHH I0OKazaHa Ha
puc. 3.21 (Bug A).
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. Om Bana
apecca

Puc. 3.21. IByxxoopauraThHOoe rpefidepHOe mnepefailiee ycTPOACTBO
C NPHBOJIOM OT Baja npecca

B cayuae zaknMHEBaHuda JiHHeeK 2 Ha KapeTke 6 IMoJ-
Npy:XHHEHHEIE BCTABKH 7 pacXoUsTcsi H BO3JeHCTBYS Ha
KOHeUHble BHIK/JIOUATENH, BBIAAOT CHPHAJ Ha  OCTAHOBKY
npecca,

Ilpomoasioe nepemellleHde JHHEHKH NOJy4aloT NpH JABH-
JKeHMH SKCLEeHTPHKOBOTO maJjiblla 1la yuacTkax aa’ u 667, a
Hx cOJHKeHHe JJIsSi 3aXBaTa H pacxoxkKjeHue AJs ocBOOOXK-
JEHHs] JAeTajli OCyLIeCTBJSAITCA Ha ydacTkax a’6’ un ab.
Hns cOaHXKenHs JHUHEEK NPeAyCMOTpeH Kynauoxk 19, ¢ ko-
TOPEIM KOHTaKTHpyeT posuk I7 phuara [1, 3akpemyieHHOTO
Ha ocn /5 xopnyca 16. Ha apyrom xonre peiuara 11 Bemod-
HeHO YMJHHEHHOe OTBepCTHe, 4Yepe3 KOTOpPOe IPOXOAHT
naJjen &, 3aKpelmyieHHBIA Ha Tsare 3y6uatoh pefiku 2/. Peit-
Ka pacnoJioxeHa MOX NPAMBIM yIJIOM K JIHHeHKaM H C IO0-
MOIIbI0 THEBMATHIECKOTO HUJIKHHADPA J MOCTOSHHO IpUXKIMa-
eT PoJMK K KyJjauky. Ilpu Bpamenum Kynauxa 19 mosopa-
uyuBaercdl phiuar [/, KauaHue KOTOPOrO coobliaer
BO3BpaTHO-NOCTYIaTelbHOE ABHXKeHHe pelfike, NOBopayHBa-
ioiieit Ban 22 Ha yroa 180°, CBsasaHubie ¢ JUCKOM [ H 10J-
3yWKaMH O TsArH 4 CBOJAAT H Pa3BOAST JHHeHKH. [lBHKeHHe
Ha BTOPYIO KapeTKy nepepfaercs uyepe3 Baa 9.
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Puc 3.22. TpexkoopAuHaTHOe TIpeiipepHoe  nepejaiouiee YCTPOMCTBO
k Kruin

IIpuMeHeHNe NHCKOB ¢ TATaMH ofecrneunBaeT MUHHMAJb-
HYI0 CKOPOCTL B HauaJie W KOHUEe ABHXKeHUsS JHHeeK H Io-
BLIIIA€T TOYHOCTh NO3HIIHOHHPOBAHHUSA.

CxeMa TpexkoopAuHaTHO rpeidepHon noxaun x KT
yeunuem 16 MH npusenena Ha puc. 3.22. Ilojgaua umeer
HHIHBHAYaJbHBI NPHUBOA C KYJAUKOBBEIM NDPe0bpasyiolum
MexaHuaMoM. Harperasa 3aroToBka nojaercst OT Harpesa-
TEeNBHOTO YCTPOHCTBA B OKHO Tpecca W OPHEHTHpyeTca Ha
3arpy3ouHoOil IJIOIIAaAKe C NOMOIIbI0 MPOCTEHIIEr0 OpHEeHTa-
topa 4. C ny/abTa ynpaB/ieHHsl ONEpPATOP-UITAMIOBIIMK Ha-
XaTheM KHONKM JaeT KOMaHly Ha nepeMemernue rpefidep-
nofi mojaun. C fOMOINBIO BO3AYXOPAacCHpeaeJHTENbHOIO
KpaHa CHCTeMBl YHpPaBJIeHHs NOJAAI0T BO3AYX B IHEBMOIH-
JUHAP I, WTOK KOTOPOro, ABHrasich BIPAaBO, NepeMelnaer
KOIMpHBle NOA3YyHHB [2, pacnojioXXeHHBle B KapeTkax 2.
Kaperxu 2 rpeiidepHoii momaun HaxXoAsiTCs B OKHax mpecca
110 06e CTOPOHBI OT MaKeTa LITAMIOB § U COENHHEHBI APYT
¢ ApyroMm rpefibepHeIMH JduHelkaMu 7. KonupHBe MOJ3yHBL
12 coepunenb APYr ¢ APYroM TAraMu 8, n noromy noj aefi-
CTBHeM lITOKA OHH IepeMellaloTcsl B KapeTKax 2 CHHXPOH-
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Ho. CaMH Ke KapeTKH B 3TO BpPeMs CTOAT, yIep:KHBaeMble
¢dukcaropom I3. Ha nossynax /2 uMeloTcsi ropH3OHTa/IbHEIE
3 u BepTuKasbHee I/ KOmHpHBlE A0poxKU. B Hauane aBu-
JKeHHsl NoJ3yHOB /2 B kapeTkax 2 TOPH3OHTAJbHEIE KOMHp-
HBEe AOPOXKH 3 AeHCTBYIOT Ha poauku 9 rpefipepuux Jju-
HEeK 7, 3acTabJisisl NOCJAeJHHe COHTHCh H CBOMMH 3aXBaTaMH
6 saxaTb 3aroToBKy. lIpH nasbHefilieM ABHXKEHHH MOJI3Y-
Hop /2 yxKe BepTHKaJbHble KONMPHBIE HOPOXKKM 3 aeficr-
BYIOT Ha poJHKH [0 JnHeek 7, 3acraBisii HX IIOAHSTHCSA
BBepx. Ilocse Toro xKax posuxu /0 BEIHAYT HA TOPU3OHTAJb-
HBIJl Yy9aCTOK KOHHPHEIX AOpoxkek [I, u nonsyus 12 pofinyt
Jl0 cTeHKH Kaperok 2 (K 3roMy BpeMeHu ¢durcatop I3 noj
JeficTBHEM CXKaTOro BO3AyXa pacQHUKCHpPYeT KapeTkH),
nocJae/iHNe HAUHyT ABUraThCs, obecleuuBas MepeHOC 3axXKa-
TO# H NPUIOAHATOH 3aroToBku. Ilocse mepeMelnenuss Ha
uiar, paBHbBIH PacCTOSIHHIO MeXIYy PyybsiMH, KapeTka 2 no-
Kavyyu cHOBa GuKcupyeTcs Pukcatopom I3. IlonsyHnt Bo3Bpa-
WIAal0TCS B HCXOAHOEe IIOJIOXKEHHe B KapeTkKaX H JBHXEHHE
rpefidepHBIX JHHeeK NPOHCXOAHT B 06paTHOH mocJaeAOBa-
TeJBHOCTH -— ONYyCKaHMe M Pa3:KuM 3aroTosku. Konupuoe
HOJI3YHBl YIHPAlOTCAd B JeBble CTEHKH KApeTOK, KOTOpHIe
pacHKCHpPYIOTCH H BO3BpAIIAlOTCS B HCXOAHOE MOJOXKe-
nue. Kaperku Ha poJsiuKax nmepeMelaioTes IO pesbcaM, pac-
MOJOXKEHHBIM B OKHaX MNpecca Ha KPOHIUTeHHax, KOTOpHe
OPHKPEISAIOTC K NakeTy mraMmuooB. Bo Bpemsi aBHKeHHA
rpefidepuoil mogaun Mydra npecca 3abJ0KHpPOBaAHA U NOJ-
3yH He MOXKeT coBeplIHThL pabounit xox. Ilocne BosBpalle-
HHUS OJAaYH B MCXOZHOE [OJIOXKeHHe HaXXKHMaeTcsy KOHeUHBIH
BLIKJIIOMATEAb, KOTODHY CHHMaeT OJAOKHPOBKY MydTH mpec-
ca, MOJI3yH coBepuiaer pabouHii XOA, IPH 3TOM rpefidepHas
nojgaya 3a6J0KHpOBaHa, ¥YjajieHHe MOKOBOK OCYLIECTBJs-
eTCsl ¢ TIOMOIBIO AOTOAHNHTENbHBIX 3aXBaToOB 6/ Ha JuHel-
Kax.

Ilpn pacuere rpefipepHEx nepelamIIyuX YCTPOHCTB OI-
PeNe AT YHCAO OGCAYXKHMBAEMBIX MMM MO3HIHH, XOJ JHHE-
€K, yCHJIHe, HeoOX0AHMOe [/ YAePKUBAHHS 3aTOTOBOK HJH
HX H3BJIeYEeHHSL.

Uucao nosunuii obcayxuBaeMblx rpefidepHbIM ycTpoii-
CTBOM BKJIOYaeT pafouue H XoJOCTHe mo3uuud. Hucio pa-
60uMX NO3ULHH O0OYCJOBJEHO TEXHOJOTHUECKHM INpPOLECCOM
H KOHCTPYKTHBHBIMH OCOOEHHOCTAMH 00OpPYyLOBaHHS, ¥ BH-
NyCKAeMBIX NPOMBIIJIEHHOCTbIO MHOTOMO3HUHOHHBIX JIHCTO-
WITAMIOBOYHEIX aBroMaTtop ycmimem Jo 630 kH umcno
no3uuufi cocraBaser 12, a npu Odlapwmx ycuaumax — 8.

84



{ucso npeccoB npu O6CaAyXUBaHuM rpefidbepuniMu nepesaa-
WIIIME yCTPOHRCTBAMH JIMHHH NpeccoB OOBIYHO He MpeBHIIA-
¢1 5 —7, 4TO OrpaHUveHo NONYCKaeMoll TOUHOCTHIO MO3MIHKO-
INIPOBAHHS,

Xoj NHHeeK 3aBHCHT OT Pa3MepOB UITAMOyeMHIX fAeTa-
Acll, KOHCTPYKUMH HITAMIIOBOH OCHACTKH H NapaMeTpoB
IIPCCCOB,

[TpomoabHbl X014 rpefipepHEIX THHEEK

I = (1,1 +1,35)B,

1)1c B— nanboJybuinii pasMep Jetajyu B HalpaBJE€HUH mepe-
MCILEeHHs.

ITonepeunsifi xom JHHEEK NpPU COBeplLIeHHH O6GPATHOTO
NPOLOJBHOIO X0/la HX B NepPHOA BHINOJHEHHS TeXHOJOTH-
necKofi onepaunuu BEIOHpaerca ¢ yueToM Toro, uToOn obec-
neunth GecHpemsaTCTBEHHOE IBHKEHHE JHHEeK OTHOCHTEb-
o WTaMma.

1y = Bm—b,+2(8+¢),

rge Bn— pasmep BepxHero WTaMna B IUIOCKOCTH JABHXKe-
IIMS JIHHeeK, H3MepseMEHl B HaNpaBJEHHH, NEPNEeHAHKYASAD-
HOM X HalpaBJeHHI0 ABWXKeHMH, b, — pasMep neTanu B Ha-
npaBJeHHH, NePHEHAHKYJJISPHOM K HalpaBJeHHIO ee mepeme-
neHust; § — MUHUMAJbHBIE AONYCTHMHIH 3a30p MeXay 3a-
XBaTaMM U 3JIeMEHTaMH IITaMlla B HalpaBJieHHH Ionepeu-
HOTO XOJAa JHHeeK; ¢— riy6HHa 3axola 3axBaToB JJs
yAepXKHUBaHHS 3aTOTOBKH, 3aBHCHT OT KOHN(HUrypalun 3axpa-
ta (mas naockoro saxBara c=0),

[TonepeuHslit Xxox JHHEEK NPH COBepIIEeHHH MMM obpart-
1I0T0 NPOAOJIBHOrO X0[4a B MEPHOA BBLICTOS NOJ3YHA

Iy = Bu+ 8,
rie By’ — pasMep BepxHero mTaMmna B 30HE MONEPEYHOTO

JIBUXKEHHS JHHEEK.
Ycennue, Heob6xoauMoe AJs1 3axBaTta jeradeii,

Q, = nG, cos o/ (2p),

rie f— YHCJI0 OZHOBPEMEHHO TPaHCHOPTHPYeMBIX 3aroTo-
BOK; (a—Bec TPAHCIOPTHPyeMO#l 3aroTOBKH, o — yroJa
npobusst 3axpara; p— KO3OQPUIHEHT TPEHHS MO MOBEPXHO-
CTH 3axBara.

PaGouee ycnnue npnuBona noabseMa

Qpn = (nGa + Gr) (l 4+ av/g)’



rae Gr—Bec neraneft B rpefibepHoM ycrTpoiicTBe, mepe-
MellaeMbIX NPH NOAbeMe JHHEEK; dn — MaKCHMaJIbHOe YCKO-
peH¥e, pa3BuUBaeMOe NPH MOABEME JIMHEEK; g — YCKOpeHHe
CcBOOOAHOrO maieHus.

3.3. MEXAHHYECKHE PYKH

MexanuuecKkasi pyka-— 3TO aBTOMaTHIECKH Jei-
cTBytonlee (6e3 HemocpeICTBEHHOrO y4yacTHS B €€ ynpabJe-
HUH 4YeJI0BeKa) M NpelHa3HauYeHHOe IJsl BHINOJHEHHs TPaH-
CIIOPTHBIX [POH3BOJACTBEHHBEIX oONepanMil yCTpoHCTBO, AMS
nepeHanajKu KOTOPOTO ¢ OLHON OMepanud Ha APYTy Heob-
XONMMO PperyJHpoBaHHe MM 3aMeHa KHHeMaTHIeCKHX
3BeHbeB (H3MeHeHHe [JMHHBI pPHIYAroB, 3aMeHa KyJayKoB,
nepecTaHOBKa YIOPOB H T. I.).

YnpaBneHne MexaHHUECKOH PYKOH OCyHlecTBASIETCA C
NOMOMHIBI0 YHOPOB, KOHIEBHIX BHIKJIIOUATENeH H pelefHBIX
cxeM, ofecneunBaomux padoTy no XKecTKol HHKJIOBOH Tpo-
rpaMme,

Mexannueckne pyKH 3aXBaTHIBAIOT HETaNb HJIH 3aTOTOB-
Ky Ha TNO3HUMH 34aTPy3KH, MOJHHMAIOT ee U NepPeHOCAT B
mrami. IIpumensiTh Mexannyeckue pyKH nesaecoo0pasHo 11
NoNauyy 3aTOTOBOK CJAOKHON KOoHOUrypalwyu, Xorja HeBO3-
MOJKHOQ MX NepeMellleHHe B OJHOH IJIOCKOCTH, a TakKke IJs
NofayH TJIOCKHX JHCTOBBIX 3arOTOBOK TOJIIIHHOA MeHee
0,2 mwm.

Mexaunueckast pykKa COCTOHT H3 3aXBATHOTO YCTPOHCTBa
C OLHHM WM HEeCKOJhKHUMH 32aXBATAMH U NPHBORA C Npeol-
pasylominm Mexanusmowm. IIpuBoj c mpeo6pasyioliuM mexa-
HH3MOM JOJKeH obecneynBarh HeGOJBINON X0A 3aXBAaTHOTO
ycTpoficTBa MpPY 3axBaTe H YKJalJKe 3arOTOBOK, a TaKxke
BO3MOIKHOCTb 3HAUNUTEJBHOTO MEpPeMellleHHsl ero OT MO3HIHH
3arpysku a0 paGougefl mo3unuy Wramna.

HekoTopsle KOHCTPYKIIHM MeXaHHYECKHX PYK CHabxKatwor
JOTMONHUTEIHLHBIME yCTPOHCTBaMY, obecrneuHBaIOIINMH pas-
BOPOT JleTaJu B TJIOCKOCTHM MOJAYH WJIH ee HaKJOH B COOT-
BETCTBHH ¢ TPeOOBAHHAMH TEXHOJIOTHUECKOTO Npolecca.

B 3aBHcMMOCTH OT TpPaeKTOPHU ABHIKEHHS 3axBarta Mme-
XaHHyecKHe DYKH GHBAIOT: MAasSTHUKOBHIE, KOTJa 3aXBaTHO-
My YCTPOHCTBY coobmiaeTcsi KauaTeabHoe ABHXKEHHE; TOpH-
30HTAJbHBE, KOTNA 3aXBaTHOE YCTPORCTBO COBepINAET BO3-
BpPAaTHO-MOCTYNaTe/NbHOE TepeMellleHye 110 NPAMON JIHHHH.

B MexaHMuecKHX PYKaxX NPUMEHSIOT WHIUBUAyaJbHEIE
NOPHBOAM H NMPHUBOJHL OT Npecca.
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MexaHnyeckue PyKH HM3TOTOBAFIOT JABYX HCHOJHEHHH:
110/IBECHBIE, KOTOPBIe MOHTHPYIOTCS Ha 3aKDEenJeHHOM Tex-
1IOJIOTHYECKOM O6OpYAOBAaHMH, M HANlOJNLHEE, YCTAaHABAHBaE-
MLIC PSIOM C IIPECCOM.

OcHoBHBIe MapaMeTpPH M Pa3Mepsl MeXaHHYeCKHX PVK
JUISt TIOJlaUl JIMCTOBLIX 3aroToBoK pernaMentupoBaust [OCT
16558-—80, B cOOTBETCTBHH C KOTOPLIM 32 OCHOBHEIE TMapa-
MCTPBL MeXaHHYeCKHX PYK NPHHHUMAKOT: HaubOJbllIne Maccy
Il pa3MepHl TOAaBaeMol 3arOTOBKH; XOJ, NepeMelleHHs HIH
yIoJl HOBOPOTA 3aXBATHOIO YCTPOHCTBA; BEPTUKANLHBIA XOX
}1XBATOB; NPOH3BOAUTENBLHOCTD.

Mexannueckne pyKH, MpUMeHsieMble [LJIST MOJAuH 3aTOTO-
NOK, MOXHO HCIOJb30BaTh M JJISl yAaJeHHS OTIITAMIIOBAaH-
IBIX H3AENMH M3 LITAMNA, a TaKXKe NJIs yAaJeHHs OTXOJIOB.
ITpn paspa6oTke KOHCTPYKIHH MeXaHHUECKHX DYK Kay Jis
ylajneHusa JeTajelf, Tak H AJS 3arpPYy3KH 3aTOTOBOK HCIOJIb-
3YIOTCS OZHOTHIIHBIE TeXHHYecKHe peileHus. IIpumeps KoH-
CTPYKUUH TaKUX PYK NpUBEJEHE HUXKe,

Bo3MoxH0 npuMeHeHHe MeXaHHYeCKHX PYK M IJIST MeX-
ONepanuoHHOTO0 TPAHCHOPTHPOBAHUS 3arOTOBOK H noJydab-
PHKATOB.

Ha puc. 3.23 npuBenena xuHeMaTHUeCKasi cXeMa MeXa-
Huueckoft pyku Mmopenam MP-12) npenuasnauennoit giaa as-
TOMaTH3allHH NPOLECCOB XOJOAHOI HITAMIIOBKH AeTajel Ha
OTKPBHITHIX ORZHOKPHBOIIUIIHEIX Npeccax TPOCTOro AeficTBUsS
yeunnem 1600—2500 xH. Mexaunueckasi pyka oBecrneunBa-
€T [Ba OCHOBHHIX NepeMelleHWs 3axBaTa: BePTHKAJbHOEe
(BBepx, BHH3) M TrODH3OHTaJLHOE KauaTejdbHOe (BHPaBo,
BreBo). Pyka paGoraer crenywomum o6pasom Bpamenue
BaJsa 3JneKTpoiBurareds I/ ¢ TOMOINLIO KJAHHOPEMEHHOM
nepenauyn uepes WKuABH 12 u 13 u MydhT cuennenus 14 u 15
nepenaercss Ha BaJj [, a OT Hero ¢ mOMOIIbIO yIpPyroi Myd-
T 16 Ha Bag II ¢ 4epBAYHBIM PeAyKTOPOM 17, BHIXOAHOHR
Ban II] xoroporo cBs3an ¢ KonupHeim GapaGanom 9. Ipe-
ob6pasoBanie BpallaTeNbHOTO ABHXKeHUus1 6apabana B moCTy-
naTesbHOE NBHKeHHE PefKH 5 0CyINecTBISETCS ¢ NMOMOUILIO
3aKperJeHHOro Ha pelike POJIHKA 6, CKOJB3AIIEro 1Mo KyJaad-
KoBOMy nasy GapaGana 9. ITocrynatensHoe nBHKenue peii-
ki 5 ¢ nomousio 3yGuatoro koseca 2 npeobpasyercsi B
noBopoT Basna IV, Ha KOTOPOM 3aKpenJyieHO0 3aXBaTHOE YCT-
poiicteo 1.

BepTukanbHoe mepeMellienue 3aXBaTHOTO ycrpofictBa [
OCYIIECTBASETCS OT KyJnauka &, BO3NeHCTBYIOUIEro uepes
asynjeunit poluar 4 Ha Bas IV u nogHHMaiouIero ero BMecTe
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Puc. 3.23. KunemMarnueckasi cxemMa MeXaHH4yeckoil pykH Mojeau MP-12

¢ 3axpatoM. Ban komaupoannapara /0 npaBogHTCs BO Bpa-
IlleHHe LEMHOM mepefadeil yepes 3Be3J0UKH 7 u 8.

Kpennenne 3axsaTHoro ycrpofictea x Baay IV ocyure-
crBisiercs 3axkumamu. IlostoMy moXKHO peryanpoBarts Io-
JOXKeHue 3axBaTa OTHOCHUTENLHO YPOBHS CTojla mpecca,
KOTOPO€ pPAa3jJHYHO AJf Pas3HBIX HOpeccoB. 3axBaTHOe VCT-
POHCTBO CHaGXKEHO TAKIKE IMAHTOBHIM 3aKHMOM, HO3BOJISIIO-
UM B 3aBHCHMOCTH OT THIA 3aroTOBKH H NPEABABJISEMHX
K Heli Tpe6GOBaHHI NPUMEHSITh CMEHHbIE 3aXBATH. KJelleBhIe,
BaKyYMHBIE UJH 3JeKTPOMArHUTHEHIE,

Ha Baay IV Moryr 6bIThb CMOHTHPOBAHB /B4 32XBaTHBIX
ycrpoficTBa. JTO NO3BOJISET aBTOMaTH3HPOBATL HE TOJBKO
3arpysky, HO M BHIPY3Ky oriuTaMmoBanHo# nmerasu. Ilpu
aBTOMATH3AUHU NPOLeCccOB OGBbeMHOU LITAMIIOBKH MPHMEHS-
0T MeXaHWUYeCcKHe PYKU AJf 3arpyaku 3aTOTOBOK (3arpys-
YHKH) H MEXOIepauWOHHOTo TPaHCHOPTHPOBaHug (mepe-
KNafuuKi). DTH YCTpOHCTBA HMEIOT IJIaBHHIM 00pa3oM Me-
XaHHYecKHe KielleBLie 3aXBaTHl,
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TexHuayeckHe AAHHBIE HEKOTOPHLIX MEXaHMYECKUX PYK,
ipiMeHsIeMbIX NPM aBTOMATH3alUMH MPOLECCOB  JHCTOBOH
ITAMIIOBKH, NIPUBEAEHH B TabJa, 3.2.

Ta6auna 3.2
Texunueckne JanHbe MEXaHHMYECKHX TOAAIOLMUX PYK

Tlapamerp MI-2  [7MiI-11 |MII-12{3A3-73] M3-5
Tun MexaHmueckofi pyKH — Masten- | — — | T'opuzon-
KOBafl Ta/bHas
[NpousBoauTesbHOCTD, 40 40 30 |F40 1520
1T/ MHH
HauGospiuuit pasmep saro- 100 160 250 | 200 | 400800
TOBOK, MM
HanGonwinas Macca 3aro- 0,5 0,5 2,5 11,0 —
TOBOK, KI
Xoj TepemelLieHHs 3ar0ToB- — (380, 450, 800 — 800
KH, MM 500
Yroa mnoBopoTa 3axBaTa, 45 87 90 37 —
rpanyc
BeprukanbHuii XOf 3axBa- [ =45 15—25 | 15 [30—40 —
Ta, MM
Twn npusopa TneBMa- | OnexTpomexannueckuil | ITnesma-
THUECKUR THYECKUi

B mexaHnueckoll pyKe, nokasaHHOH Ha puc. 3.24, 3a-
XBaTHOE YCTPOHCTBO COCTOHT W3 ITHEBMAaTHUYECKOTO WHJHH/I-
pa 8 3axuma co mrokom [0, pacnopHoi npyxuus 11,
ONOpPHOro moilnnHuka 12 xoxyxa 14, monsymku 15, xie-
weit 16 u I7 u ynopuoi croiiku I3. Ionsymika 15 uepes
3BeHbs1 I8 cBsizaHa ¢ wkJellaMu I7, mpuueM KJIENIH Iocaxe-
HEl Ha OCH, 3aKpelieHHble B Koxyxe. [lJs HCKJIIOYeHHS Bpa-
IIeHHs] KOXYXa NPH BO3BPATHO-NOCTYNATENbHOM IBHKECHHH
Ha HEM BHINOJHEHBl JBE JBICKH, KOTOPHIMH KOXKYX BXOJLHT B
HanpaBJAOUIYI0 BHJAKY 2. 3aKpenseHNbIl HA KOXKyXe ONOpP-
HBIl nmoAwunHUK 12 yepe3 BTYJAKY ynHpaeTcssi B YIOPHYIO
croiiky 13.

B nmxHe#l wacTM noBopoTHOH TrosaoBku 2] ycraHOBJIEH
IIHeBMaTHUYeCKHH HuAHEAp 20, KoTopHii obecneynBaer NOAb-
eM H MOBOPOT MeXaHH3Ma KJlellei / BOKpYr oclt 3 H mogbeM
3aroToBKH. BosBpar MexaHu3Ma KJjellejl B HCXOAHOe Kpafi-
Hee HHXKHee MOJIOXKEHHe OCYUIecTBASETCS C MOMOHIBIO IpY-
JKUHHE 28.
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TloBopor MexaHu3Ma kJjemell BOKPYr ocd 22 KPOHUITEH-
Ha 5 MpoH3BOAUTCS HMHEBMAaTHYeCKUM LuannipoM 24, a BO3-
Bpat ero B MCXOAHOE NOJIOXKeHHe — npyxuHofi 4. Kpon-
WTedH 5 yepes BTYJIKy 6 COeIHHEH C OCHOBaHHeM 7.

YerpolictBo paGoraer caeayomum obpasom. Ilocae mo-
Jayd CcXKaToro BO3/yXa B NOPLIHEBYIO NOJOCThp NHEBMATH-
4eCcKOTO UMAKHApPA 8 moplueHp 9 BMecTe ¢ PAaCOONOKEHHHI-
My Ha mtoke I0 moasymkoi 15 u xoxyxoM /4, moayuaio-
LIMMH JBUXKEHHe OT MPYyXHHH 11, mnepememjaerci K
3arotoBke. B 310 BpeMs Kaemu 3axBata packpuThl. IIpu
CONPUKOCHOBERWH noOAIIMNHEKa I2 cO BTYJAKOH, 3ampecco-
BaHHOH B cTOHKy I3, NanbHefllee mepeMellleHHe KOXYXa
14 npeypainaercs H KJeL(H YCTAHABIUBAIOTCs HAJ 3aroToB-
ko#t B wramne /9. Ilpun nanbuefimem ABHXKeHu# Wtoka 10
noasymika I5 uepes smeubss I8 cBoauT ryGKu saxBaTa H 3a-
JKHMaeT 3aroToBKy. 3areM BkJloYaeTcda B paboTy NHeBMa-
THYeCKUHA UUAHHApP 20 moibeMa H BCe 3aXBaTHOE YCTPOHCT-
BO, MOBOpPAuYMBasiCh BOKPYr OCH 3, MOAHHMAaeT 3aroTOBKY.
Ilocne Brutouenns B paboty uunungpa 24 NPOHCXOAAT
HOBOPOT 3arOTOBKH H MEPeHOC ee Ha JApYyryko mo3nnuio. 3a-
TeM u3 uuauHApa 20 BHOycKaeTcs BO3AYX U NOJ JAeHcTBHEM
NpyXKuHE 23 3aXBaTHOE YCTPONACTBO ONyCKaeT 3aroOTOBKY
Ha BTOpyW mosuuuio. Ilpu momaue BO3fyxa B IITOKOBYIO
MOJIOCTh IMUAHHAPA § NPOUCXOAHT PACKPHITHE KielleH, mepe-
MellleHHe KOXKyXa B KpafiHee NOJiOXeHHe ¥ NOBOPOT 3aXBaT-
HOT0 YCTpPOHCTBAa B HCXOZHOe NOJoOxKeHHe, Diaokuposka pa-
6OTEl PYKH U Npecca OCYIIeCTBJAAETCH KOHeUHLIMH BHK/IIOYa-
TeJdsAMH (Ha PHCYHKe HE TOKa3aHbl), yHpaBAgiomUMH pabo-
TOH 30JIOTHHKOBEIX pacnpeie/utesefl NHeBMaTHYECKO# cXe-
MBI,

Takas KOHCTPYKUHS MeXaHUYECKOH# pPYKH MOXKer GHIThb
NpEMEeHeHa JJist NepeKJagKy ¢ NO3HNHM Ha HO3HIHMIO OTHO-
CHTEJIBHO BLICOKHX OO'BEMHBIX 3aroTOBOK.

3axsatHpie ycrpodictBa. [laist ynepxuBaHusi JAeTaJeill B
MeXaHHUeCcKHX pPyKax NPHUMEHSIOT BaKyyMHbe (THEBMaTu-
YeCKHe), MexaHHYeCKHe W MarHuTHHE 3aXBaThl.

B BakyyMHBIX 3axBarax (IIHEBMOINIpHCOCAX) CBSI3b C 3a-
TOTOBKOH OCYLIECTBJISeTCH BCJEACTBHE pazpexeHus (Bakyy-
Ma), ofpasyioliierocst B nosocTH 3axBata (mpucoca). Cos-
JlaHHe BaKyyMa B IMHEBMONPHCOCAaX MOXKeT OBITh OCYLIECTB-
JieHo JIH6O CXKaTHeM NpPHCoca, JIHOO ¢ IOMOIIBI0 BAKYYMHOTO
Hacoca WM 3KeKTopa.

B nepBoM cayuae paspexkeHHe CO3RAaeTcsi BCJEACTBHE
YMeHbIIEHHs] BHYTPeHHeH IoJocTH mpucoca (puc. 3.25, a).
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Puc. 3.25. KOHCTPYKIHHE B4KYYMHEIX 3aXodiuss

0JIOCTH
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AH CONPHUKOCHOBEHHs 3aXBaTa C 3arOTOBKOH, NpHHAMaeMas
pasHoi 0,03—0,035 MIla; D — aumamerp naTHa KOHTaKTa
HpHCOCA ¥ 3aTOTOBKH,

Koncrpykuun BakyyMHBIX 3aXBaTOB, B KOTOPBIX BaKyyM
CO3JaeTcs ¢ NOMOLUBIO CHenHaJbHOH BaKyyMHOH yCTaHOBKH,
nokasaHsl Ha puc. 3.25, 0, 6.

Ornnune noABHXKHOrO 3axsara (puc. 3.25, 6) oT HemojA-
BHKHOTO (pHC. 3.25, 8) COCTOHT B TOM, YTO B MEPBOM BTYJ-
Ka I3 MoXeT mepeMeliaThCsl OTHOCHTeJNbHO paMbl 7. B mc-
XOAHOM HOJIOXeHHH Kopnyc /6 ¢ npucocoM I TMOA LeficTBH-
eM NpyXuHbl 15, ynupamoouieficsi OAHHM KOHIOM B AHO CTa-
KaHa b, a aApyruM —B rafiky 4, Haxogutca B Kpai-
HeM HHXKHeM noJiokeHHH, CTakaH KpemuTCcg Ha HenoJ-
BHXXHOH BTyJKe I4, CBA3aHHOH ¢ paMOH 7 ¢ HOMOILbIO
ra#iku 6.

B HemojBH:KHOM 3axBaTe KODPIyC IpHUcoca Yepe3 BTYJAKY
20 xecTKO 3akpelieH raikoii 2/ Ha pame 22 u MOXKeT mepe-
MeIaThCs TOMBLKO OJJHOBPEMEHHO ¢ Hel,

IoaBu:KHBI} NHEBMaTHuecKu# 3axBaT paboTaeT Caeiyo-
muM obpasom. [lpu xolle pamMbl BHH3 NIPHCOC CONPUKACAET-
ca ¢ 3aroroBkoii 19 u gedopmupyercs. Ilocae nonnoro pas-
JaTHA NIPHCOCAa paMa Bce ellle NPOROJKAaeT ONyCKaThed, a
BrynKa I3 w Kophyc 8 HauMHAIOT nepeMelllaTbCs BBEPX,
cxuMas npy:xuny 5. Bosayx us mosoctu I8 uepes orBep-
ctie b ynangercs B atmoctepy, U OJHOBPEMEHHO cOpacH-
Baercs JaBJjieHHe ¢ obpaTHoro KjaanaHad H4yepe3 OTBEPCTHE
B Kopuyce 8 # wrtoke /2 BaKyyMHOH yCTAaHOBKOH OTKayHBa-
eTcsi BO3AYX H3 NOJOCTH paspexends I8 (UPOTHB CTPENKH
B). Ilpu pa6ore BaKyyMHO} YCTaHOBKH KJanaH 2 BXOAHT B
cenno xopnyca 16, usoaupys nonocts I8 or atmocdeph, u
3aroToBKa HafleXKHO yAepiKHUBaeTc.

st 0cBOGOKAEHHs] 3alOTOBKH NOAAIOT BO3AYX U3 pecH-
Bepa mo crpesike B uepe3 Kanaa B Kopnyce 8. Cxartoit
BO3JyX, BO3JleficTBysl Ha moplieHb // u npeojoJeBast ycH-
JIHe 3aTSXKKH NpyxKUHE 10, noguuMaer wrok I2 c 3akpen-
JICHHBIM Ha HeM C NOMONIbIO HaKuAHOH rafikk I7 KiaanaHoM
2 u coobmaer nosocts 18 ¢ arMocdepoii (mo crpeske b).
Jist orpannyeHuss XOAa NMOpPIIHS BBEpPX CJYXKHUT BHHT 9.

CxeMa paboTel BAKyYMHOrO 3axXBaTa ¢ 2)KeKTOPOM HOKa-
3aha Ha puc. 3.25, 2. Cxaruii BO3AyX, NOCTynmamomuil u3
NHeBMOCeTH, IIPH BBHIXOZe H3 comsa [ 3¥KeKTopa CO3/laer B
nonoctu I', coefnHeHHOH TPy6ONpOBOLAMH C [IOJOCTBIO IPH-
coca 2, paspexeHHe, JOCTATOUHOe IS yAepKHBaHMA 3aro-
ToBKH 3. s ocBoGOXKJeHHS 3arOTOBKH [JOCTATOUHO Ipe-
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KPATHTb IOJadyy CXaTOro BO3JAyXa B COIUIO 3XKeEKTopa,
(. 11esp10 6oJiee HaJEeXKHOIO OTAeJeHUs NPUCOCcA OT 3aroTOB-
Kii B pa604yl0 HOJIOCTh NPHCOCA KPATKOBPEMEHHO NOAAETCS
c/haThifi BO3Ayx oT ceTH. Ilojaya ocyulecTBisiercss pachipe-
JleauTeleM, yIpaBasomuM paboToit a2KkeKTopa.

Paspexenne, coszjaBaeMoe B pabouell MOJOCTH HPHCOCA,
JUBHCHT OT JIHAMETPOB BBIXOJHOTO OTBEPCTHS COMJa, JAHa-
Mcipa moABOAsALLero TPpyGonpoBoaa dyp, AaBJAEHHS H Pacxo-
J\a CXKaToro BO3JyXa CeTH.

H3 paccMOTpeHHBIX cHOCOOGOB cO3[aHMsi BaKyyMa Hau-
OoJblllee pa3pexeHne MOXKHO NOJYYHTb, IPHMEHSS BaKyyM-
lible YCTaHOBKH.

Crenmenp pa3pexkeHuss B IOJOCTH 3aXBara 3aBHCHT OT
XecTKOCTH pe3uHH, TaK Kak paboyas NOBEPXHOCTh 3aXBaTa
JOJ3KHA IUIOTHO [puJeraTh K NOBEPXHOCTH 3arOTOBKH H
KOMIIEHCHPOBATh BO3MOXKHYIO HelapalliiellbHOCTh pabouei
[IOBEPXHOCTH 3aXBaTa M 3aroTOBKH B MOMEHT CONIPHUKOCHO-
BeHHd, J151 3aroTOBOK C OTHOCHTEJABHO IPy0Oi H HepOBHOMH
NOBEPXHOCTbIO TBEPAOCTh PE3HHB He JOJKHA IIpeBHINATh
55—60 epunun no Ulopy.

BakyyMHble 3aXBaThl IPOCTHl 0 KOHCTPYKUHH. C HX NO-
MOILBIO BEPXHSs 3arOTOBKA B CTODE BEPTHKAJILHOIO MarasH-
la Jerko oTAeasiercs oT Apyrux. OAHaKO 3aroTOBKH, He
HMeIoU[He AO0CTAaTOYHO POBHOH IOBEPXHOCTH, [OJaBaTh Ta-
KHMU 3aXBaTaMH HeJb3f.

MexaHuueckue 3aXBaThl BHIIOJHAKT ¢ (opMoi ryOoK,
ofecneunBaiollefi HaJeKHBI 3aXBaT AETaldH onpefAeseHHON
Konpurypanuu (puc. 3.26). Ons 3akuma LHIMHJIPHYECKHX
fletajieil uallle BCero HCHOJIb3YIOT 3aXBaThl THNA KJjewlef
(puc. 3.26, a, 6), B KOTOPBIX INOCTYNIATEJBHOE JBHKEHHE
npuBOAHON Taru I npeobpasyercsl B KauaTe/bHOe ABHKEHHE
ry6ok 2 saxBara ¢ NOMOILIbIO npeolpasylolllero MexaHH3Ma,
HaOpHMep, pbl4aKHOTO HJAU KJHHOBoro Tuna. [{nsi saxBata
IJIOCKHX JleTajeli nmpelnoyTHTeneH 3axsar (puc. 3.26, 8),
B KOTOPOM KOHCTPYKIMsI KpelieHHs TyOox [ mospoaser na-
pasienabHo cOMMXKATh WIH YAAJATH HX KPOMKH HPH INOCTY-
HaTeJbHOM INepeMelleHun kjuHa 2. TakuMud 3axBaraMu
MOMKHO OCYIUIECTBJSITL 3aTPY3Ky 3arOTOBOK DPa3JHYHON TOJ-
HHE 6e3 mnepeHacTpPONKH. 3arpy3kKy KpymnHoraGapHTHBIX
JleTasieli MOXKHO TNPOBOJAUTL C MOMOINBIK 3axBara ¢ ABYyMSA
napamu ry6ok 2 (puc. 3.26, &), B KOTOpPHX [JBHKEHHE OT
tary [ Ha peliku 3 nepejaerca uepes maaHkd 4. Boamox-
IIOCTh KayeHHA NJaHOK 4 OTHOCHTENbHO THAMH II03BOJsET
3aXHMaTh JeTald THIA CTyleHJYaThiX BaJoB,
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Puc. 3.26. KoHCTPYKTHBHBE cXeMbl MeXaHHUECKHX 3aXBdTOB

Hns pacliHpeHHsi HOMEHKJATyPhl AeTaldel, MOJaBaeMbIX
MeXaHHUeCKOH PYKOH OJHOTO THIA, 3aXKHUMHble TYOKH 3aXBa-
TOB BBIIIOJIHAIOT CMEHHLIMH.,

[TpuBox ABHKeHHsi Ty0OK 3aXBaTOB OCYLIECTBJISETCS
NpEeUMyUIECTBEHHO OT MHAMBHAYAJBHBIX ITHEBMATHYECKHX
HJIM THAPABJIHUECKHX HUJIHHADPOB.

Kongurypanus ry6ok AOJMKHA COOTBETCTBOBAThL (hopme
JeTajau B MecTe ee 3axBata. Jsis uarorossneHust ryGox npH-
MeHSIIOT CcTakdb WIH B ciyuae 0coOblx TpeGOBAHUA K KayecT-
By NIOBEPXHOCTH JeTajJu B MecTe 3axBaTa NOJHMEpHEE Ma-
TePHAJIHL.

B MexannueckoM 3axBaTe JJIsl TPAHCIOPTHPOBAHHS JH-
CTOBHIX 3aTOTOBOK (puc. 3.27) omHa u3 ryb6OK BHINOJHEHA
noaBuxkHO#. TlonBuixkHaa ryb6ka 7 yaep:KuBaeTcs B IOJY-
PAcKpHITOM_ COCTOAHMHM NpyXuHaMu 6. Hageras na mTok
12 nonsywka /1 npu BTATHBAHUM LITOKA POJHKOM 4 HaXy-
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Prec. 3.27. Mexannueckuil 3axBaT AJIS IJIOCKHX 3ar010BOK

maer Ha BoicTyn 2 phiuara 8 u 3amekaer ry6ku 7 u 5. [lpu
BO3BpaTe NOJ3YHIKH B HCXOAHOe IIOJIOKE€HHe cHauajla po-
JUK 4 Ha)XKuMaeT Ha pbiyar 8 U uepe3 wWrudT 10 noBopauu-
Baer HHXHIOW ryOKy Ha yroa 90° u neranb ocBoOOXKAaETCSI.
Hanee posuk cockakuBaeT ¢ puluara 3, ocBofoxiaeT pHI-
uar 8, KOTOPBII BO3BpalllaeTcss B HCXOAHOE MOJOXeHHe HOJ
neficTBueM [PYKHHE 9, M NPYXKHUHAMH 6, YCTAHOBJIEHHBIMU
11a Kopnyce I, HHXKHsig ry6Ka BHOBb IlepeMelllaeTcs B nep-
BOHAUaJbHOE MOJNOXKEHHE.

Ilpu pacuere MexaHMUeCKHX KJellleBHIX 3aXBaTOB OIpe-
NeJAIOT YCHIMe 3axBaTa Ha ry06kax, ofecrmeuuBaoomiee yjiep-
KHUBaHHe 3arOTOBKH, H pafouee yCHJHe HA LUITOKE CH/IOBOTO
NpUBOIA.

Ycuaue 3axBaTta OPH 3aXKHMe KOPOTKHX 3aroTOBOK (pHC.
3.28, a)

Qpe = G,f sina/(2p),

rie G, — Bec 3arOTOBKH; a—yroa npoduas 3axBaTta;
B — ko3¢ PuuueHT 3amaca, YUHTHIBAOIIMI JHHAMHUECKHE
Harpy3KkH, KOTOPBEIE MOTYT BO3HHKHYThb IPH NepeMelleHUH
3aroTOBKM, W npunuMaeMmbii 1,3—1,6; p— xo3dduiment
TPeHUS.

ITpy npHMeHeHHH MJIOCKHX I'y0OK pacueTHOe yCHJIHE 3a-
BHCHT OT cnocofa 3akpensienus ry0ok u omnpefjeisercs Ges
yuyeTa MOAATJIHUBOCTH 3aXBATOB: JJIf XKECTKO 3aKPemIeHHBIX
ry60K @pH KacaHMH 3aroTOBKH B [IBYX TO4dKax (puc.
3.28,6); nas WapHHPHO 3aKpellIeHHHXx r'y60K — OpH pac-
npefesieHud NaBJIEHHS Ha ONOPHOH MOBEPXHOCTH TIO Tpe-
yroipuuky (puc. 3.28, 8). Buipaxenusg ansi onpeneseHus
COCTaBASIOLIHX PACUETHOTO YCH/IHUS UMEIOT BHA:
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L ]
6'3 "
Qp. &
p3 [
8) Qp.s

Puc. 328. CxeMH pacuera ycHJIHS 3aXBaTa
I/ 2JKE€CTKO 3aKpeNnJICHHbBIX I‘y6OK

4 .

st = Gsh/ l )

Q;a = Gn (h/l + 1)’
JUIS 11apHHPHO 3aKpenJyedHbx ryfoK

Qo= G, (31/1 + 1);
Qps = G, (3R/1 + 2),

rae h— paccrosiine OT HEHTPa TSAKeCTH 3aTOTOBKH 10 6an-
Xafel Kpafineli TOYKH 3axBarta; | — I/IMHa rybKH 3axBara.

Ilpn npuMeHeHuH >KeCTKHX T'yGOK 3aXBaTOB YCTPOHCTBO
pa3BUBaeT yCHJHe, NPHMepPHO B.3 pasa MeHblIee, YeM IPH
HCMOAB30BAHMN 3aXBATOR C LIAPHHPHO 32KpelJyieHHBIMH I'y0-
KaMH,

3axBaTHble YCTPOMCTBA C MArHHTHEIMH 3aXBaTaMH¥ Mo-
ryT OHITH JABYX THNOB: ¢ IOCTOSHHBIMH MAarHUTAMH H C
ajekTpoMaruutamu. O6aacTh NpHMEHEHHs MAarHATHLIX 3a-
XBaTOB OrpaHHYeHa H3-3a TOrO, YTO UMH MOXKHO TpaHCHop-
THPOBAThH JIHIUb JeTaju HeOOJIbLIHX pa3MepoB H3 MAarHHT-
HEIX MaTepHaJoB,

~
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ITopveMBag cHila MarHUTHOTO 3aXBaTa PacCUMTHIBAETCSH
10K JKe, KaK ¥ BaKYYMHBIX HaXKIMHBIX 3aXBaTOB, HO Yiep-
JiBaomas cuiaa npuHuMaercs pasHoi 0,0045—0,015 pas
nocrosiEHEIX Maruautos u 0,07—0,0135 MIla nas anekrpo-
MATHUTOB.

Ycuine Ha HITOKE CHJIOBOTO NMPHBOAA TYOOK MexaHH3Ma
34XBaTa ONpPeReNseTcsl ¢ YIETOM IePefaTOUHOTO YHCAA HJTH
llcpeaTouHOro OTHOLIEHHS IIpeoOpasyiolnero MeXaHH3Ma.

3.4. MAHUNYJISTOPB! U MPOMDIILJIEHHDBIE
POBOTDI

MauunyaaTop — 310 ynpasiaseMoe  yCTpOHCTBO
JUlsl BHINIOJIHEHHs JABHTAaTebHBIX (YHKIHH, aHaJOrHYHBIX
(yHKIUAM pyKH 4esOBeKa NpPH NepeMenleHHH OGbEKTOB B
IIPOCTPAHCTBE, OCHallleHHOe pabouuM OpraHoM, HAMpHMep,
B BHJe 3axBaTHOTo ycrpoiicrBa. Eciu ynpasseHHe maHumy-
JSITOPOM OCYLIeCTBJsAET ONepParop — 3TO MAHMIYJAATOp C
DYYHBEIM ynpaBieHueM, Takne MaHUNYJSATOPHE INPUMEHSIOT
B KY3HEYHO-UITaMIOBOYHOM MPOU3BOJACTBE JJISi aBTOMATH3a-
1lHH NPOLIECCOB KOBKH Ha Ipeccax W MOJOTaxX H LITaMIIOBKH
lla KOBOYHEIX BaJiplaXx. KOHCTpYKTHBHBIE OCOOEHHOCTH H
HpHUHOMN paboOTE Ky3HEUHBIX MaHHNYJAATOPOB PAacCMOTPEHH
B I 4.

B 3aBHCHMOCTH OT CYMMBI BO3MOKHEIX KOOleI/IHaTHbIX
JBMXKeHHH (NBHKeHH{ BAOJE OCEH NMPUHATON CHCTeMBl KQOp-
JuHaT) 00beKkTa malunyJaupoBaHus (TpaHCHOPTHPyeMOH 3a-
I'OTOBKH) OTHOCHTEJIbHO ONOPHOH CcHCTeMHl (OCHOBAHHS HAH
CTOAKH MaHUNYyJASTOpa) MaHHNYJAdTOp XapaKTepH3yercs
YHCJIOM CTeneHell moABHAKHOCTH.

MaHunyaaTop, uMelOIUil HeCKOJbKO CTeleHel NOABHK-
II0CTH, W TIepenporpaMMyupyeMoe yCTPOHCTBO NPOrpaMMHOrO
yilpaBJeHUs JJis1 BLIMOJNHEHHUSI B IPOH3BOJCTBEHHOM Ipouec-
c¢ JIBHTATE/bHBIX H YNPaBIAIOUHUX (PYHKUHH COCTABAAIOT
4BTOMATHUYECKYI0) MAUIHHY, HA3B[BAEMYI0 HPOMBILIJIEHHBIM
pobotom (I1P).

O6uias ¢byHKNHOHANBHAS CcXEMa NPOMBILIEHHOro po6o-
T4 MpHBEAeHA Ha puc. 3.29.

Manunyastopel M OpoMBIIJIEHHBIX POGOTOB COMEPIKAT
pabounii opraH B BHJE 3aXBaTHOro ycrpoiictBa ¥3, a Tak-
K€ MexaHusMbl (ycTpolicTBa) JUIs BBIIOJHEHHs BCEX €ro
JIBUTATEABHBIX (DYHKUUH (10oLbeM, MoBopoT u Ap.). Mcnos-
HATenbHBi MexaHusm IIP c npuBofoM M 3aXBaTHBIM yCT-
poficTeoM HasplBaloT pykoil Mmanunyastopa P. Ilns nepe-
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MelleHHsT ~ MaHHMyJATopa
OTHOCHUTEJBHO  TEXHOJAOTH-
YeCKOro 0060pyOBaHHUS
NPHMEHSIIOT ycTpoicTsa
nepeapmkenua ¥1I.

YcrpofictBO  ynpasJie-
Hug ¥Y  NPOMBIIIJIEHHOTO
pobora npeAHa3HaAuYCHO
Aasa (HOPMHPOBAHHUA H BHI-
Jaul ynpasJsAoLIUX BO3-
neficTBMi HUCHOJIHHTEIb-
HEIM MexaHH3MaM MaHH-
IOyJisiTOpa B COOTBETCTBHH
¢ ynpasasiioliedi nporpam-
MO1i.

Puc. 3.29 OyHkuUOHAJABHAN cXxeMa Ilon nepenporpaMmMH-
NPOMBIIIEHHOTO PoBoTa PYyEMBIMH YCTPOHCTBAMH

IPOrpaMMHOrO yIpaBJeHHs
NOHHMAIOT TakHe, KOTOphie ofecHeuHBarOT H3MEHEHHEe IO-
CJIEJ0OBATENLHOCTH H (WJH) 3HaueHMH TnepeMelleHudl mno
CTelMeHsIM IOJABHXKHOCTH H YNPABJAWOIINX (YHKUHH € IO-
MOUIbIO CPEACTB yNpaBJeHHs Ha NyJbTe YCTPOHCTBA ympas-
JieHHs. DTO H3MeHEHHe YNPAaBJSAIOUIed NpPOrpaMMBI MOXKET
6BITh BHLIIIOJHEHO aBTOMATHYECKH HJIH NPH MOMOIIH UYeJao-
BeKa-oneparopa.

YerpolicTBo ynpaBjieHHs COAEPXKHT: HMyJbT YHpaBJeHHS
1Y, ¢ DOMOUIBI0 KOTOPOrO Oneparop OCYLIECTBJASAET BBOJ
H KOHTPOJb 3alaHusA; 3aloMHHawmiee ycrpoiictBo 3Y, B
KOTOPOM XPAHHTCSi BCS HeoOXOAUMas HHOOPMallust, BKIOYAS
nporpaMMel paboT; BHUHCAHTENbHOE ycTpodcTBO BY, pea-
JH3ylolllee AJTOPHTM yIpaBJeHHss MaHHNYJASTOPOM; GJOK
ynpasjienusi npuBojaMu BY[] MexaHn3MOB MaHUNYJISTOPA.

Boamoxubl IBa pexuMa paboTe ycTpoficTBa yIlpasdie-
HHS: DeXHUM INpOrpaMMHpOBaHuga (pexHM oOyueHus), mpu
KOTOPOM B 3aNnOMHHAIOIiee YCTPONCTBO BBONUTCS YIIPaBJisi-
I0llas MPOrpaMMa, H PeXHM BEIIOJHEHHs TEXHOJOTHUECKHX
onepanuit (pexuMm paboThi).

Hnas cbopa, nepBoHauasbHO# HepepabOTKH H Meperadu
B YCTPOHCTBO yNpaBjeHus] NAHHBIX O (QYHKIHOHHPOBAHHUH
y3aos u Mexanusmos I1P u npeaycMorpens napopMamnoH-
HO-H3MePHTeNbHBIE CPEJiCTBA.

Kanaccupuxanus. [TP, npumeHsieMbie B Ky3HEUHO-LITAM-
IOBOYHOM TIPOM3BOACTBE OTJIHMYAIOTCA TIVIABHHIM  006pasoMm
BHIOM MaHHNyJAsTOpA,
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ITo crenenn cmeuuanusauuu ManunyJaarops u 1P pas-
[REJSOTCS Ha COelHaJIbHBIe, CIENHANH3UPOBaHHbe (llefe-
Bhle) W yHHBepcaJbHBe (MHoroueneshe)., CrenuanbHbie
Manunyastopst ¥ IIP npepnasHaueHsl AJs1  BHIIOJHEHHS
JUIL OfHOH ompejeseHHoi omepauud. CrneuuHasusupoBau-
nble MaHHOyJAATOpH H IIP MOTYT ObiTh TNPHMEHEHH AJS
OCYILeCTBJIEHHSI TeXHOJIOTHUYECKH OAHODOJHEIX oOnepaunuil
HIH oOC/NyXKHBAHWA ILIHPOKONH HOMEHKJATYpPH  Mojenei
OCHOBHOTO TEXHOJOTHYecKoro o060pyAoBaHHs, Tpebyloulero
OOINHOCTH MAaHHNYJAUHOHHBIX JedcTBHH. MHoronenesne
(yamBepcaspumie) MaHunyastopu u [IP cayxar ans BH-
MOJIHEHHS PA3HOTHIHBIX IIPHEMOB NPH PAa3JIHUHBIX OCHOB-
IIBIX M BCIIOMOTAaTeJIbHHIX OTepaiusix, -

Tun npuBoga st obecneuyeHHus cTeNeHeH MOABUIKHOCTH
MaHHNyJsATOpa NMpeAnoJjaraer feJeHHe WX HAa MaHHIYJISTO-
PH ¢ MHEBMATHYeCKHM, CHAPABAUYCCKUM, 3JEKTPHUECKHM H
KOMOHHHUPOBAHHBIM NMPUBOAAMH,

ITo MOGHIBPHOCTH pPa3/UYAlOT CTALMOHADHBIE U  mHepe-
ABHXKHBlEe MaHHNyJsTOpH. IlepelBHXKHBIE MAaHUNYJATOPHI
MMEIOT YCTPONCTBA NMepeABHXKEHUS W MOTYT OBITb HAIOJLHLI-
MH (pesbcoBble H Ge3pesibCcOBble) M MOABECHBHIMH. [ pyso-
MOABEMHOCTL NOABECHBIX MAaHHNYJSTOPOB HEe3HAUHTEeIbla
M3-32 UX PacKayMBaHHA NpH paboTe U He npebbllliger 700 kr
JJiSl KY3HEYHBIX MAHHIYJSITOPOB.

B 3aBucumoctd or xapakrepa OTpaBOTKH NPOrpaMM Bbi-
JeIAIOT KeCTKONporpaMMupyeMble U afantushble [1P,

ecrxonporpammupyemste [P orHocsiT K nepsoMy Mo
KOJEHHIO NPOMBIUJENHBX POGOTOB, NporpaMma JaeHCTBHH
KOTOPBIX COAEPKUT NOJHBIH Habop undopMauHd, He H3Me-
usomuitcs B npouecce paborel. IIP ¢ Takum ycrpoiicTBoM
yhnpasJjieHHs He 0GecleuHBalOT KOPPEKTHPOBaHHE NPOrpaMMm
NpH U3MeHeHHH BHeUIHuX yciaoBu#. Hampumep, npu ucrnosns-
3osanuu Takoro IIP anst 3arpy3ku 3aroTOBKH B HITAMIT HC-
XOJHas 3aroTOBKa [OJMKHA MOAABATbCS Ha TO3UIUIO 3a-
rPY3KH B CTPOI'O OPHEHTHPOBAHHOM MO OTHOUIEHMIO K 3a-
xBatam [IP mosozkeHHH, NPH 5TOM caMa MO3HIHA 3arpy3KH
1 pafouas yacTp IITAMIa JOJUKHHE ObITL TaKXe CTporo
COPHEHTHPOBAHLE MO OTHOWIEGHHIO K DPACHOJOXKEHHIO MaHH-
nyasTopa. CTporo OpHeHTHPOBAHHOE 110 OTHOMIEHHIO K 3a-
xBaraM Mmaununyasrtopa I[IP nosoxkenue 3aroToBxku ofecmne-
YyBaeT TApaHTHPOBAHHLI{I 3aXBaT ee MaHHNYJAATOPOM.

AnanTHBHBlE TPOMHIIITEHHEE POGOTH OTHOCSATCH KO BTO-
pomy noxoaernsio [IP. Onn ocymecTBasIOT CBOH JIefiCTBHSA ¢
ucnoan3zoBannem uuHbopMauun o6 o0bEKTax H ABIeHHIX
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BHelude#l cpejbl, noJdyueHHOHd B npouecce paGorer. [IP ¢
TaKOH cHCTEMOM YyHpaBJI€HHST MOTYT BLIOHPaTbh [eTajH U3
Tape, OPUEHTHPOBATh UX NPH INoJaye B LITAMIM, OCYILECTB-
JATH 3a)KMM JeTajJd IPH 3axBaTe TAKHM YCHJIHEM, UYTOOH
H3GexaTh ee Ae(pOPMAIHIO, BEIMOJHATL NEpPEOpPHeHTAIlHIo
HIY BHIODAKOBKy M3JesMil U o6ecneunBaTh 3adaHHBIH PeXUM
nogayd cMasuBawIlell WA OXJaxAAMed KUAKOCTH B
30HY 006paboTKH.

B 3aBUCHMOCTH OT XapakTepa COBepIIaeMbiX MaHUOYJ/Isi-
TOPOM JBUXEHHH MO OTHOLIEHHIO K TOH HJH HHOH cUcTeMe
KOODAHHAT, MaHUNYJSTOPH AeldsiTcd Ha paboTaouiie B
NPAMOYToJbHON CHCTEME KOOPLHHAT, LHJIHHAPHUECKOH, cde-
pHUYECKO! WM B CMEIIaHHOH cHcTeMe KOOPAUHHAT.

K mapunyasTopam, paboTaiolluM B NPSMOYLOJbHOH CH-
creMe Koopaunar (puc. 3.30, a), oTiocsATCs Te, MepeHOCHBIE
CTEeNMeHH NOABHXKHOCTH KoTopuix [, Il u II] ofecneuuBaior
pasfenbHOC HM3MeHEeHHe COOTBETCTBYIOIMX HM KOODAHHAT
X, Y, 2 TOJOXKCHUA 3axBaTa. JTO 03HAUaeT, 4YTO CTeNellh
MOABHKHOCTH [ He BJAHSET HAa KOOPAMHATH Y W 2 M BJAUSET
TOJABKO HAa H3MEHEHHe KOOPAMHATH x. Takoe Ke BJAHAHHE
OKa3bIBAIOT CTeNeHH mnoABukHocTu [/ u /]I Ha cooTBercT-
ByIOllHe WM KOOpJAMHATH y u 2. Pabouas soma, 1. e. mpo-
CTPAHCTBO, B KOTOPOM IIpH paoTe MOXKeT HaxXOAUThCS 3a-
XBaT, UMeer (opMy napansenennnena. Pasmepnl @, b wu
h —>to nmapamerpw paGoueil sonwl, a pasmepw L, H u M
OTpeNeNRIOT OPHEHTauNI0 paboueil 30HH OTHOCHTENBHO Ma-
nunyastopa. B manunyasropax, paboTaniux B MHJIHHADH-
yeckolt cucreMe koopawHat (puc. 3.30, 6), muepeHOoCHHE
CTENEHH MOJABHXXHOCTH o6ecleunBaiT He3aBHCUMOE u3MeHe-
HHe COOTBETCTBYIOIIMX MM KOODIHHAT 7, ¢, 2 TOJOXKENHUs
3axBara manunyasropa. Pabouas 30Ha TAKHX MalHIYJsITO-
POB — LMIAHHADP, B KoTopom R, b, A, a-—napamerpu pabo-
uefi 30HH, a [ — pa3mep, oupeaeSAOWHN OPHEHTALHIO Pa-
6oueil 30HBI OTHOCUTENHBO MAHHUIYJASTODA.

K manunyasiropam, paborawmuM B chepuueckoit cucreme
Koopaubar (puc. 3.30, 8), OTHOCSTCS MAHHMYJSTOPHI, mepe-
HOCHBIE CTENeHH MOJBUKHOCTH KOTOPBIX OGeCreyHBaioT pas-
JlebHOE HW3MEeHeHHEe COOTBETCTBYIOIIHX HM KOOpDIHHAT p, ¢,
8 nonoxenus saxsarta. Vx paGouaa 3oua npeicTaBisier co-
6oit map, 8 KOTOpoM Rcp, b, Bs, Bu H a — ee mapamerps, a
pasmep H onpenenser opueHtanuio paGouefi 30HH OTHO-
CHTENBHO MaHHIYJIATODA.

Manunyngrop, paboTanmuil B CMeIaHHON CHCTeMe KO-
opnunar (puc. 3.30, ), umeer pabouyro 30HY WapoobpasHOH
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Puc 330. CxeMbl MaHMNyJATOPOB M HX paGoude 30HB 1npH paGore B
pas3JIMYHBIX CHCTEMAX KOOPAMHAT

dhopMel, Ho MOXKeT paboTats B cepHyecKoil cucreme Koop-
JIHHAT, TdK KaK Jullb creneHu noasuxkuoctu I u I11 o6ec-
IeYHBAIOT He3aBHCHMBle H3MEHEHHs! KOopAMHAT ¢ H 0O,
cooTBerTcTByOLIMe chepuueckoil cucreMe koopauuar. Cre-
NeHb MOABHKHOCTH [ OJHOBPEMEHHO C HU3MEHEHHeM KOOPIH-
HaTHl p MeHser W KoopAuHarty 6. Hasg usMeHeHHs KOOpaM-
nate p tpebyercst ABe cteneHH noiasuxuoctH [ u [11. ITla-
paMerpnl paGouell 30HH onpexensiior pasmepn R.p, b, «a,
Bs, Bu, Ys, Yu, @ mapaMerp H ee OpHEHTAUHIO OTHOCHTEJNLHO
MaHHIyJsTOpA.
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Texnosoruueckne BoamoxkHoctd [IP zaBucat or napa-
METPOB, BKJIOUAEMBEIX B €0 TeXHHYECKYIO XapaKTeDHCTHKY.
3TO0 rpy30NOABEMHOCTb, YHCJAO CTeleHefi MOJABHKHOCTH,
pa6Gouaa 30Ha, TOUHOCTb MO3HIHOHHPOBAHHS, MOOHJIBHOCTD,
CKOPOCTb ABMIKEHHUS] 3aXBaTa H YCTPOHCTBa IepeldBHXKENHS,
THI YCTPOMCTBA yNpaBJieHHs W NPHUBOJA, YHCJO 3aXBaATHBIX
OpTaHOB,

T'pysonoaremMuocTs Manunyasropos u [IP onpenenserca
KaK CcyMMapHas Ipy30NOALEMHOCTH €ro 3aXBaTHHIX YCT-
poficTB, Koropast mpeAcrtaBJsier co60R HANOOJBIIYI0 Maccy
AeTaly, mepeMelaeMyl0 NpH 3aJaHHBIX YCJIOBUAX (3anaH-
HOH CKODOCTH ABUMKEHHS, TOYHOCTH IO3HIHONHPOBAHHS H
T. I.).

ITpu cosMmecTHOlt paboTe HECKONBKHX 3aXBaTHBIX YCT-
poOficTB MaHHAYJSATOPA HX BO3MOMKHOCTH OIpelelsiioTCst 30-
HO{ COBMECTHOrO OOCIyKUBaHHSA, T. €. TOH uacThio pabounx
30H OTAENbHBIX MaHUNYJSTOPOB, KOTOpas ABJAeTCA JJs
Hux ofiied.

TTon TOUHOCTHIO MO3UIMOHHPOBAHNST TOHMMAIOT OTKJAOHE-
HUe BBIGPAHHOH TOUKH Ha 3aXBaTe OT 34/ aHHOTO MOJIOXKEHHS
IOPH HEOLHOKPATHOM IOBTODEHHH IIHKJZ IBHXKEHHH C OTpa-
GOTKOH MaKCHMAaJbHEIX XOIOB MO KaXAOH M3 KOOPAMHAT.
ITo TouHOCTH MO3HUHOHHPOBAHUS POGOTH Pa3neNSIOTCH Ha
BHICOKOTOUHEIE (morpennocTs NO3UIIHOHUPOBAHHS
+0,01 MM), TOBHIIEHHO! TOYHOCTH (MOTPEIHOCTh NO3HIHO-
HupoBauwna +0,1 MM), HoOpMmanbHOI TOUHOCTH (TOYHOCTH
nosunuoHupoBanus +1,0 MM), muskoil ToyHoctu (morpeuI-
HOCTb TO3MIMOHUpPOBanua ceuilie = 1,0 mm). B xysneuno-
HITaMMOBOUHOM NPOHM3BOJACTBE NPH NPHUMEHeHNH MaHHMyJs-
topoB ¥ [IP naa noBHIUEHHWS TOUHOCTH TMO3UIMOHHPOBAHUSA
B KOHCTPYKIHAIX MLITAMIOB NPEIyCMATPHBAIOT JIOBHTENH,
tukcarops u Tpadaperw.

Uucso pyK WITaMNOBOUHBEIX MaHUMyaAsTopos U IIP 3aBu-
CHT OT WX HasHadenus. IIpu ogHOOmEpanMHOHHONR LITAMIOBKE
H aBTOMaTHUYECKOM V/IaJieHHd NeTald W3 IITaMla C IOMO-
B0 CIEUHANBHBIX YIANSIOMAX YCTPOHCTB HJIH HAIpOBaJ
Hesecoob6pasHo HCIMOJAB30BaTh, ONHODYKHH  MaHHOYJSITOP.
B cayuae aBTOMaTH3aUMM TEXHOJOTHYECKHX MPOIECCOB, rAe
HEeBO3MOXKHO aBTOMaTHUecKoe yaaJjeHHue AeTajy H3 ITaMIa,
NPeANOUTHTENbHEee NPUMeHEeHNe ABYXPYKUX MAHHUMYJASITOPOB.
ATo coKpamaer BpeMs UHKJIA, TaK KaK ofHAa pyKa nepeme-
HIaeT 3arOTOBKY C MO3WUUH 3arpy3KH B HITaMI, a apyras —
yAaJdgeT AeTanb W3 WITAMNA W NEPEHOCHT ee Ha IMO3UIHUIO
pacroJOXeHHs Tape HJIH CTameTHDPYIOUIero yCTpoficTRa.

104



ITpn 06CayKUBAHHY ABYX MPECCOB MOMeT GHTb PAHOHAJb-
LM OCHALIEHHe MaHHIYJASTOPA TPEMS PYKAMH.

B Kysueuno-1ITAMIOBOUHOM IPOU3BOACTBE HAUJIX NMpH-
MeHeHHe TJIaBHEM o6pa3oM kectkonporpammupyemse ITP
¢ uukaoBuiM (IIITY) w uucaoseiM (UITY) mnporpaMMHBIM
yrpasJjieHueM, T. €. IPOMBILIJeHHEe POGOTH MepBOro HOKO-
JIeHYS.

KoMIoHOBKA M KOHCTPYKTHBHBIE 0COOEHHOCTH MaHHMYJIA-
TOPOB 3aBUCAT OT HMX Ha3HaueHuss. Bo3MoKiple KOMMOHO-
BOUHBIE CXEMBl MAHHUMYJSITOPOB ONPENENSIOTCS CJAEAYIONIH-
MH TIpU3HaKaMH: MOGUJIBHOCTBIO (CTAalMOHADHBEIE HJIM Tepe-
JIBHXKHBIE), KOHCTPYKIHMell OMOPHOH cHCTEMHl (HAMOJbHbIE,
PeJbCOBHIE, TOABECHBIE), UHCJIOM DPYK (ONHOPYKHE, ABYPY-
KHe, MHOTOPYKHEY, UHCJOM cTeneHefl cBOGOAH H T. I.

B 3aBHCHMOCTH OT THNA TEXHOJOrHYeckKoro oGopynoBa-
HHS BO3MOXKHE Pas3/iMuHble BAPWAHTH €r0 3arpy3KH-BLIIPY3-
ki, Ilpy mnpumeHeHHH MHOTIOHNO3HIIHOHHBIX IITAMIOB HeoG6-
XON¥MO YBEJIWUEHHOE mepeMelieHre BAOMbL OCH PacHoJjoxe-
HHUst pabouuxX MO3WLHII C LEJNbI0 MOCJAedOBaTeNLHON 3arpys-
KH-BHITPY3KH. Buasl NBUXKEHHH mpU 3arpy3ke o60pyIOBaHHSA
C BEPTHKAJLHBIM H TOPH3OHTAJLHBEIM PACHNOJOKEHHEM OCH
NOJM3YyHAa TPeGYIOT Pa3JHYHOTO YKCJa JBUKEHHH.

Hns ynueepcanabunix mauunyastopos H [P uyucio cre-
neHeji MOABHIKNOCTH BHOUpaercss paBHBIM H—6 u GoJee.

Kaxkpomy sagasHoMy uucsiy creneseil cBOGONH MaHHIY-
JATOPA MOTYT COOTBETCTBOBATH PA3/JIMUHBEIE BADHAHTH KHHE-
MAaTHYeCKHX cxeM ero MexanusmoB. Ha puc. 3.31 npusenens
BO3MOXKHBIE CTPYKTYPHBIE KHHEMATHYECKHE CXeMBl DPYKH
(a) u xuctu (6) pyKu MaHHIYJISITOPA, 3aBHCSAIIHE OT BHAA
W IOCJTEe0BAaTEIbHOCTH PACTONOKEHHS KHHEMaTHUECKHX map
(Bpamartensittx B u mocrymartenwvuwix IT). Jlns raxmoro
COUETaHWS Map NPeNCTABJIEHO HECKOJBKO peaju3yeMBIxX
CXeM, OTJTHUAWLINXCS B3aUMHBIM PACIOJOXKEHUEM 3BEHBEB.
HeonHo3zHayHoCTh, MOJIOKEHHE 3BEHbEB MO3BOJSTET PYKe 06-
XOIMTh TPEMSATCTBUS M JIOCTHTATL «TeHEBHWX» obiacreil pa-
Goueil 30HH. DTO HCIOJL3YETCS IIPU CO3MAHHU MAHHUIVJIATO-
POB CO CJIOXKHOH TpaekTopHeH IBWIKEeHHs 3aXBaTHHIX YCT-
poficTs, KOTOpHIE 1e1ec006Pa3HO TNPUMEHSTh NMPH CJOKHBIX
TEXHOJIOTHUECKHX TIPOIeccax ropgueil MTaMIOBKH.

KuneMmaTtnueckHe cXeMBl KHCTH DYKM MaHHNYJSTODA OM-
DeeNdI0OT OPHEHTHUPYIOIHE ABHKEHHS  MaHWITyJAsSTOpa.
B mpocrefiimem cayuae xueTh MoXKeT GHITH HENOJBHIKHOIM.
Jlnsg npoH3BONBHON OpHENTAIINH 3aTOTOBKY KHIIEMaTHUeCKas
CTPYKTYP2 KHCTH JOJIKHa CONepKaTh TPH BpalllarebHBIE
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IGPB, OCH KOTODPHIX MOC/TeJOBATeTbHO TOBEpHyTH Ha 90°
KicTH pyKe MaHHIYJSTOPOB, MPHMeHsieMBIX JJIsl aBTOMATH-
111MH TIPOLECCOB JIMCTOBOI IUTAMIIOBKH, KaK IpaBHIo, HMe-
0T GoJiee TPOCTHIe ABHXKEHHS, He CBSI3aHHbIE C H3MeHeHHEM
IOJIOKEHHS] 3aTOTOBKH, UEro HeJlb3s CKa3aTh O PyKax MaHHu-
IYJAATOPOB, HCIOJB3YEMBIX JJIS aBTOMATH3alHH TMPOLECCOR
0eMHOH IITAMNOBKH CJOXKHBIX 110 KoHbHrypauu gerae.

IIpn KOHCTPYHPOBAHHM PYKH BO3HHKAaIOT OTrpaHHye-
1Ms1 VIVIOBBIX H JIHHEHHBIX HepeMelleHHil B KHHeMaTHYeCKHX
apax, u3-3a 4ero B pacuyeTHHIX pafounx 3oHax o6pasyorcs
VUaCTKH, B KOTOPHE KHCTb MAaHHNYJAATOPa He MOXeT OhTh
nBesieHa.

Manoe Bpemsi nukjga o6paboTKH JAeTajeli Ha JHCTO-
IITAMIOBOYHOM  OGOPYIOBAaHHH H MHOTOHOMEHKJIATYPHHI
XapaKTep NPOH3BOJACTBA IPEbSBALIOT NOBHIIeHHBIE TPebO-
BaHMs K GnicTponeficTBuio U yHHBepcaabHocTH TP, B cBssn
¢ TeM, UTO aBTOMAaTH3aIUs MPOLECCOB XOMOIHON IITaMIOBKH
ne tpebyer npumenenus I1P ¢ mmupokum sHaGopom nBuxKe-
1, 60JLUIMM YHCJIOM CTeneHefl HOABHMKHOCTH, B HX KOH-
CTPYKIHSX Mg ofecredeHnss BLICOKOTO OblcTpoaeficTBHS
COBMEIIAIOT HECKOJLKO JBHKEHHUH, HCHOJNL3YIOT MaKCHMaJlb-
Iible CKOPOCTH mepeMelienus pabounx opranos, g xonon-
1off WITAMNOBKH, KaK MPaBHiIO, He TpebyeTcs BHICOKasdA TOY-
1OCTp TO3MIHOHUPOBAHHUSA, TaK KaK B OOJILIUTHHCTBE CJIyYaen
TOYHAs YKJAaJKa 34TOTOBKH OOeCHeuHBaeTcs 3JIeMeHTAMH
wramna (nosurtensiMu, Tpadaperamu u T. 1.). IIpH mMHOrO-
ONepalHOHHON LITAMIOBKe TNPUMEHAIOTCH MHOTOLE/eBHe
P, uro o6bsAcHseTcss HEOGXOAUMOCTHIO MepefNayn 3aroTOB-
KH H3 Tipecca B MNpecc ¢ AONOJHHTENbHBIM OpPHEHTHPOBa-
niem.

Oco6ennoctn mpoiecca ropsivero aedopMupoBauus, 3a-
KJouammuecs B BBHICOKOH — rteMmmepaType  H3MeJdHi
(~1200°C), Heo6XOMUMOCTH TepPeHOca JAETAaJH U3 IedYd B
300y O6paBoTKH 3a MHHHMAILHO KOPOTKoe BpeMs, 6oJbllas
macca 3aroToBok (5—1000 kr), mHoronepexonnast 06paboTka
B oHOH Mammupe (CJ0¥KHOE MaHHIYJHPOBAHHE C 3aTOTOBKOMH
B 30He o6pabotku) TpeGyior npuMernenus 1P, oGecneunsawo-
INHX BMeCTe ¢ MNOCTOSITHO BCTPEUAMIHMHCH OTepallHsiMu
MaHUIYyJHPOBaHus (3aKHM—IIOI'beM—TepeMenieHiHe BAOJIb
(G poHTa mpecca—ONyCKaHHe—Pa3KHM) TaKKe BHIOJHEHHE
omepaiyii nepeMenieHus NeprneHAuKyAspHO K HPOHTY npec-
ca, TOBOPOT 3arOTOBKH BOKPYT FOPH30HTAJBHON U BEPTH-
kanpHO# ocefi. das obeayxuBanng KIHIIT wmcemonwssyiores
[P pa3nuunBlx KOHCTPYKUHI: cHelHann3upOBaHHEIe, yCTa-
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HaBauBaeMble nepel (GpoHTOM mnpecca M 0OOC/JAYXKHBAIOL[HE
npecc yepe3 OOKOBBIe OKHa (mojpada W yhajleHHe 3arOTOBOK
K3 HITAMIOOB); MHOTOIleJIEBHE, yCTaHaB/JAWBaeMbie y npecca
B Da3/NYHBIX BapUaHTax KOMIIOHOBOK H HMEKIIHX MeXa-
HH3M I[IepeHOCa 3aroTOBKM U3 pyubs B pyued. Ilpu ¢dpomn-
TaJbHON ycranoBke IIP npuMensaior nBypyxkuji MaHHIYJs-
TOP, KaXkJas pyKa KOTOPOro NOJXKHA HMeT, AaBTOHOMHBIH
npuBoj noawvema. [Ipuson cMemeHus pyk sRAodb  (POHTA
mpecca MOXKeT OBITh OOHIHM,

BoJblIgHCTBO MaHHOYJAATOPOB, 3KCIyaTHPYEMbIX B
Ky3HEUHO-IITAMIOBOYHOM IPOM3BOJCTBE, COCTABJASIOT Ha-
NOJIbHBIE ¢ FOPH3OHTAJBHON BBUIBHXKHON pyko#. Manunyas-
TOp Takoro tuna npuMesen B ITP monenn KM 0.63114212
(puc. 3.32) rpysonoawsemuocTbio 0,63 Kr, npeaHa3HaAYEHHOM
A1 aBTOMATH3ALUMH MPOLECCOB JIHCTOBOH IITAMMOBKH B yC-
JIOBHAX CepHHHOro W YacTHYHO MeEJKOCepPUHHOTO NPOHU3BOA-
crBa. OranunTenbHON 0COBEHHOCTbIO KHHEMaTHKH MaHHNY-
JATOpa SIBJSIeTCS TO, UTO JJIS yMeHplUeHUS BPeMEHH LHKJa
H YIOPOUIeHHs yCTPoHCTBA YNpaBJieHHs B ero INpHBOJE HC-
NOJ1h30BaH OJHMH NMHEBMaTHUECKHUH ABYCTODOHHHH JABHIATeNb
JJTsT IOBOPOTA PYKHM B OPH3OHTAJNBHOH IJIOCKOCTH H €€ JIBH-
XKenns BBEpX B KpallHnx Toukax mosopora. Pyra I ¢ 3a-
XBaTHHIM yCTPOHCTBOM 3aKpeNJieHa HAa BEpPTHKAJIBHOM Bajy
2. B kopnyce 9 npuBoja Ha MOJINMIHHKAX pa3MmelleH Gapa-
6an b, Ha HUXKHEH BTyJKe KOTOPOro HapesaH 3y04aTwlil Be-
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Puc. 3.32. TIpombiuiennsiit pobor KM 0.631142192:
a — KHHeMaTHYecKas cxema; 0 — npuson

~
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new 11, JIBa mueBmouuiuuipa 8 coeAuHeHb MeXAy colof
sybuatoil pelikofi 7, npuBoAsiuieil 6apabaH B Kpyrosoe Bpa-
menue. Ha BHyTpeHHEeH NOBePXHOCTH KpPHIUKHM GapaGaHa
/2 pacmosoXeHbl TOpPLOBHE Kynauku 3. Takue Ke KyJnauku
1IMeloTCsl Ha phluare 6 BePTHKAJBHOTO Bada 2. YcwiueM
npyxunst 10 KyJnaukd ODpUXKHMAIOTCS JPYyr K Apyry, Bal
IOJJHUMAaeTCs B BepXHee MOJIOXKEHHe H KeCTKO CIenJsiercs
¢ GapabGamom. Ecsu peiuar 6 cBoGofeH, TO NPH MOBOPOTE
G6apaGana BaJs 2 moBopaunBaeTcs BMecte ¢ HuUM. Ecau po-
yar Ha CBOEM IyTH BCTpeuaeT yNop, 3aKpenJeHHBIH Ha
Kopnyce, To Gapaban Oyaer HpoOJOJKATH NOBOPAYHBATHCS,
4 BaJ OCTAHOBHTCS M HAaYHET ONYyCKaTbCs H3-3a TOrO, 4TO
BBICTYIIBI KyJA4UKOB J, 3aKpemnyieHHBx Ha 6apabaHe, BO3AeH-
CTBYIOT Ha BBICTYNH KyJauKoB 4 pbluara 6, XecTko COelH-
HeHHOro ¢ BajoM 2. MaHunmyasTop cHa6:KeH CMEHHBLIMH 3a-
XBATAMHU TPeX THIOB — MeXaHUYeCKHM, 3JeKTPOMATrHHTHBIM
H BaKYYMHBIM. ¥TOJ MOBOPOTAa PYKH DEryJupYIOT Iepecra-
HOBKOH ymopa Ha kKoprnyce 9, a ee noabeM (ONycKaHHe) H3-
MeHEHHeM IMOJIOKEHHs1 KyJauKa, yCTAHABJIHBAEMOTO B 11a3ax
13 6apabaua 4.

TP mon. Putm-05.01 (puc. 3.33) wuMeer momnepewyHoe
nepeMelleHde PYK BMeCTO MX MOBOPOTA OTHOCHTENLHO BEp-
THKaJAbHOH OCH, C€Mp CTeNeHeHl NOABMIKHOCTH H paboraer
B MPSMOYIrOJbHOH CHCTeMe KOOpAHHAT. I py3onoabeMHoCThb
Kaxao#f u3 AByX pyk cocrasjser 0,5 Kr.

Pyka, Manunyasitopa COCTOHT H3 CHeLyRUINX GJI0KOB:
OCHOBaHHe 19, ycTpoiictBo BHIABHXeHHS [7 u Kopmyc 3.
Yerpo#icTBO BBIABHIKEHHSI PYKH NpejHasHaueHo MJAf TOPH-
30HTA/JBHOTO paboyero W yCTaHOBOUHOrO mepeMelleHuil 3a-
XBaTa M COJAEPXKHT MeXaHH3M IOPH3OHTAJBLHOTO IiepeMellle-
HHS H NHeBMaTHueCcKUil nuiauHAp /0. MexaHH3M TrOpH3OH-
TaJbHOTO IepeMellleHHs INpeiAcTaBasieT  cobolt 6/10K
HanpasJsiolleil KaueHHa ¢ I0J0H cKaakofl 16 KBaapaTHOTO
ceuennsi. Cxajxka [6 B3auMonehcTByer ¢ ulapukamu I8,
BCTaBJeHHBIMH B Kopnyc. Ha mepenHeMm KOHLE CKaJKd 3a-
KpeIJIeHbl KOpIyc 3 M WITOK THEBMATHYECKOTO IWJIHHJIpA.
C npOTHBONOJOXKHOK CTOPOHB CKAJIKM YCTAHOBJEH Mepexol-
HOH KOJEKTOP, K KOTOPOMY HOACOEAHHAIOTCS TPy6ONpoBO-
Iu ¥ Kabesb, obecrnewnBalonlfe CBsI3b ¢ ITHEBMaTHYECKUMH
NPHBOJAaMH W AaTYHKaMmu rojoBku. K rosoBke npukpennena
ckanka 15 co wkanofl Aas OTMETKH YyCTaHOBOUHOTO HepeMe-
UIeHUsi, Ha KOTOPOH pacmo/ioXKeHB peryaupyemble YIODH
14, BzanMoJeficTByIOUIie ¢ AaTUHKaMH NOJOXeHHs 11 npu
ABHXKeHMH 3axBara. [TepeMeulenue 3axBata OCYIeCTBJS-
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Puc. 3.33. ITpomsiunenseifi po6or «PUTM-05.01»:

a — pyKa; 6 — OCHOBaHHe

eTCs ITHeBMAaTHYeCKHM UHJAHHIApOM 10, mpHKpemyeHHBIM K
Kopinycy rafikof ¢ noBOpOTHHIMH nangamu. I'nab3a nuesma-
THYeCKOro IMJHHIpDAa UMeeT Ha HapyXKHOH II0BEPXHOCTH
pe3nby AN YCTAHOBOUHOTO TepeMellleHus 3axBaTa BAOJb
TFOPH30HTAJAbHOH OCH ¢ (PUKcallHell 3TOro nepeMelleHus Mo
uIKaJje ckajaxy 15.

st TopmoKeHMsl 3aXBara B KOHIUeE MepeMelleHHs B
IHEBMATHYECKOM IWIMHADPE NPeLyCMOTPEHEl TOPMO3HbBIE YCT-
poiictea 12. B KpbllIKM HHeBMaTHUeCKOro uuauHapa 10
BCTPOEHEI APOCCeJIH /s PeryJHPOBaHUs CKOPOCTH TOPMOXKe-
HHsl, a Takxe ApOcce]H ¢ o6paTubiMu Kiananamu I3 nis
PeryIMpoOBaHHs CKOPOCTH NepeMemaomuxes Mace npyu ABH-

MEHHH PYKH. -~
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Y3en 3axBara, MexaHH3MBI [IOBOPOTA W MOAbEMa 3aXBaTta
o0besuHenbl B KOPIyce, YKpEIVIEHHOM Ha INiepelileM KOHLE
[IOJBHKHOH CKAaJKH MeXaHH3Ma BblABHKeHHs. L'0Ji0BKa BBHI-
HoJiHEeHa B BHJAe BHJKH 8 ¢ AByMs HalpaBJAIOLMMU BEPTH-
KaJbHBIMH CKaJkKaMu 6. K BujKe npuUKpenjedbl JAaTYHKH 9
II0JI0KEHHS 3aXBaTa IPH ero JBUXKEHUH IPH MOAbeMe-OmycC-
Kanuu. [lo HanpaBasioLMM cKaJKaM nepeMellaercss Mexa-
HH3M NIOAbeMa 34XBaTa, BHIIOJHEHHBIH B BuJe Kopmyca cO
BCTDOEHHBIMH BHYTPH Hero IHeBMOIPHBOAOM 4 W TUpaBJIH-
yeckum gemngepom 5. Ocb NHEeBMONDHBOZA 4 napasieb-
1a FOPU3OHTAJIbHOM OCH PYKH, a ero BEIXOAHO# BaJ cHabxKeH
3y6uaThiM KOJIECOM, HAXO/JSAIMMCS B 3allellieHHH ¢ 3aKpel-
JEHHOH Ha Kopmyce roJioBKH 3y6uaToii pelikoit., I'mapaBiu-
YeCKH#i AeMndep peryJHpyeT CKOpPOCTb NepeMellleHHsi MeXxa-
HH3Ma.

MexaHu3M noabeMa HMeeT JBa KPaHHHX MOJOXKEeHHH IO
IepeMelleHHIO: HUXKHee (HeperyJjupyeMoe) H BepxHee (pe-
ryjaupyemoe). PeryaupoBaHue BepXHEro I0JIOXKEHHSI OCYy-
LecTB/AETCS YNOPOM 7, 3aKpeNjieHHBIM Ha NOANpPYXKHHEH-
HOH cKaJiKe, PACMOJIOXKEHHOH B KOpIyce TOJIOBKH,

Mexanuyueckuii 3axBaT HMeeT NPHBOAH MIOBOPOTA 3aXBaTa
BOKDYI IODH3OHTAJbHOH OCH M 3axkHMa-pasxuma. Ilpuson
NOBOPOTA COAEPXKMT NHeBMOUMAMHAP 20 ¢ ruapoaeMnde-
poM 21 u 3y6uaryio mydry 23. Ha xopnyce 22 pacnosoxe-
HBl ynopsl 2. IlpuBoa moBopora npu HeOOXOAMMOCTH MOXKET
6blTh AE€MOHTHPOBaH. 3axBaTHOe YCTPOHCTBO NPUBOJAHTCS B
AelicTBHE NHEBMATHYECKMM LH/JAMHADOM OJHOCTOPOHHErO
AefictBua 1, Ha mepefHeil KPHILKEe KOTOPOTO 3aKpelJieHbl
9JIEMEHTBI 3aXBarta, 3aXKHM OCYLWIECTBAAETCH NOJ AeiCTBHEM
LIHAMHJPA, & Pa3KHUM — C [IOMOIUBIO NPYKHUH,

ITpu HeOOGXOAUMOCTH MEXaHUUYECKHH 3aXBAT MOKeT GHIThH
3aMeHeH BakyymMHEIM, BakyyMHEIA 3axBaT WMeer mepexoj-
HOH KPOHIUTEHH AJsA KPeIJeHHS K KOPNyCy MexaHH3Ma 3a-
xpara. C KpoHIUTEHHOM COeAWHEH KOPIYyC 3axBaTa, BHYTPH
KOTOPOro PachoJIOKEH 3IKEKTOD AJs CO3AAHHA PaspemeHHs
B BaKyyMHBIX 3aXBaTax.

OcHoBaHMe MaHHNYJAATOPa NMpefHa3HaYeHo AJsl IepeMe-
LeHHs PYK B HaNpaBJIeHHH, NEePIEeHAHKYJIADHOM NPOIO0Jb-
HOH OCH MaHUDYASTOPa, YCTAHOBOUHOTO NEpeMelleHHs PYK
B BEPTHKaJbHOM HaNpaBJEHHH H [Js NOATOTOBKH M paciipe-
JeJIeHHs] CXKATOro BO3JyXa IO NPUBOAAM MAaHHMYJAATOpA.
B nepenHeff yacT® OCHOBAHHS PacmoJOXKelNb MeXaHH3MBI
cABHra 29 W yCcTaHOBOYHOrO mepeMelleHHs 27 PYK B BepTH-
KallbHOJi MJOCKOCTH. MexaHH3M [Jid HepeMellleHHs PYK B
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fonepeyHoOM HaNPaBJEHHWU COCTOMT M3 HEMO/JBUIKHON Kaper-

Ki 28, Ha KOTOPOH 3aKpemJIeHbl DYKH, epeHasaKHBaeMble
yIopH 34 miag peryjHPoOBaRHA BeJUUMHbI [[epeMelleHHst Mo
CABUTY, NMHEBMaTHYECKHH NHAMHAP 33 WM HampasJsilouniue
KaueHus 3/ kaperkd. Kaperka mepemelnaercg OT MHEBMaTH-
UeCKOTO LHJHHAPA, LUTOK KOTOporo 32 cBsA3aH ¢ OLHOH H3
TpaBepc. TopMoxKeHHe B KOHIIE XOAa OCYILECTBJsSETCH THMA-
paBIuyeckuMu AeMndepamu 356, UMEOIUMH PEryJHPOBKY
CKOPOCTH TOPMOXeHHs, i cHaGXXeHHBIMH AaTYHKaMHU IOJO-
XKeHHs 35 mo cIBHIY.

YcTaHOBOYHOE JBHXEHHe KapeTKH IIPOH3BOJAT NOCpes-
CTBOM BHHTOBBIX Hepejau 26, cBA3aHHLIX MeXAy cobofi 3y6-
yaTeIMU KoJlecaMu 24. BHHTH nepesay ecTKO CBA3aHH CO
CTAaHHHOH OCHOBaHus, a ralika coejuHeHa c TpaBepcoH, Ko-
TOpasi MOXKET NepeMellarbCs N0 HaNpPaBJSIONMMM CTAHHMHBEL
Qukcanuo TPaBepcH INPH MOABEME-ONYCKAHHH OCYHIECTB-
JSIOT IBYMS TAaHIe€HUHAJbHBIMH 3axXHMaMu 25. MakcumaJsb-
Hasi BeJIMYHHA YCTaHOBOYHOTQ BEPTHKAJLHOrO NepeMelleHHs
TpaBepchl papHa 200 MM. Ee mMoxkHO duKCHpOBaTH NO IKa-
Je, NpelyCMOTPEeHHO Ha HemOJBHKHOH 4acTH PaMbl OCHO-
BaHUSl MaHHUNYJASITOpA,

Kaperka chnabxeHa yeTblppbMsi posuKamu 30, mo KoTo-
pHIM OHA MOJKeT llepeMelllaThcs BPYUHYIO N0 HanpasJslo-
muM peabcaM., Pukcauus MaHUNYJASTOPa Ha  peJbcax
OCyllecTBJAeTCS NepeHasaXkKuBaeMEIMH yIOpaMH.

Jas npoBefenHs TeXHHUECKOTO 0OCJayXHBallud, CMeHBl
MTaMIOB MaHUNYJAATOP 3aKpenJied Ha MOJABIXKHOH Kaperke,
obecneunBalonleli oTKaT MaHHIyJAATOpPa OT mpecca.

s aBromaru3anuu mpolecca ropsiyero aedopMupoBa-
uus npumensior 1P «Yrusepcan-15.03» (puc. 3.34), umelo-
Il aHAJOrO-NO3ULMOHHYI0 CHCTEMY VIIpaBJeHHs THIIA
ATIC-1. Ha cBapHoil pame 15 ycTaHOBJAEHB T'HAPOCTAHLHSA
1 n ocp 16, HAa KOTOpPOH CMOHTHpPOBaHa IOBOpPOTHas mJjar-
topma /4. Ha nuxkneM topue noBopoTHO! naatrdopMHl 3a-
KpeIJIeHO NpHBOAHOe 3yGuaTtoe KoJjeco I3, Koropoe KHHe-
MaTHYeCKH CBsI3aHO ¢ IPHBOJOM MOBOpoTa 2, 3akpellieH-
HOM Ha pame. Ha BepxHwuil Topeu noBOpoTHO# NMIATHOPMEI
YCTaHOBNIEH MeXaHW3M NpojocibHoro cisura §. B cpenneit
9acTH KOpHyca HMeeTcsl NOJOCTb, B KOTOPOfi  HaXOMMTCA
KOJIJIEKTOD mnepefiaud 3IHEPIOHOCHTENd — Macsia —Ha MoX-
BHXKHEIe dacTH Manunyastopa. [lo obe croponst 3anpecco-
BaHH JBe UWIAHHADHYECKHe HaNpaBjsiioline 2, Ha KOTOpHe
gepe3 IUAPHKH YCTAHOBJEHH IBe KapeTku J, I/, cBA3aHHBIE
Mex1y coboit aucroM 4 ¢ mpocraBroli /7 KopoGuaToir ¢op-
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Puc 3 34. Ilpomuminennsii po6or «YHusepean-15 03»

mbl, Ha BepxHeM Tople nmpocTaBKa nMeeT ABa KPOHIITeHHa
21 u 20, B KOTOpHIX 6a3MPyIOTCS Ha LIAPUKONOMIUMMIHHKAX
nande pyku. Ha xpouwreiine 20 ycraHOBJIeH NPHBOI BELI-
BHXKeHus1 KuCcTH 19, a Ha kponwrtefine 2/ KOJJIEKTOpP MHepe-
AauM 3HEProOHOCHTENs1 K y3naMm pykn. Ha nepennem Topue
MPOCTaBKH 3aKpeljeH MeXaHH3M INepeMelieHuss pyku [0 B
BePTHKAJ/IbHOH MJIOCKOCTH, MLIaDHKOBAast rafika KOTOPOTo
HIADHHPHO CBA3aHa ¢ KPOHIITEHHOM, YCTAHOBJEHHBIM Ha
HHXKHeM TOpue Kopnyca pyku 8. Ha Bepxrem Topue xopmy-
Ca PYKH HaXOAATCSH NPHBOAB ODHEHTHPYIOUHX ABHXKEHH
18. B xopmyce pyKH yCTaHOBJIEHB Ha ONOPax KaueHus Lie-
CTHTPaHHBle BaJbl 6, KOTODHE CJAyXKAT Mg KpPeIJeHHs
KHCTH 9 ¥ mepenaun Ha Hee ABHKeHus. Ha mepeanem Topue
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KOpHyca PYKH 3akperJieHa MaHedh YNpaBJeHH: 7. Manu-
NyJAATOP HMeeT IPY30NOABEMHOCTH /10 15 Kr, ulecTs MNpo-
rpaMMUPyeMbIX CTelleHed MOABHKHOCTH H MOXET JKCIIya-
THpoBaThes npu Temneparype po 50°C.

3axBarHble yCTPOHCTBA MaHHNYJAATOPOB. B cBsi3u ¢ TeM,
yTO NpH O6GCAYKHBaHHH MAHHIYJATOPOM Ky3HEYHO-IIpecco-
BOro oGOpyAOBaHHUS IITaMIyeMble AETaJH HMEIOT pasfiHy-
Hyio GopMy H pa3Mephl, 3aXBaTHBIE YCTPOHCTBA OTHOCAT K
YHCJy CMEHHBIX 3J1eMeHTOB MaHHNyJsATOpoB. MaHumyJsTo-
pbl NPOMBIILIEHHHX POGOTOB KOMIIEKTYIOT Hab0pOM THIIO-
BHIX (AJf JaHHOH MOJEH) 3axXBaTHHIX ycTpoiicTB. MHoraa
Ha THIOBOHl 3axXBaT yCTaHABJIMBAIOT CMeHHBe paboune 3Jle-
MeHTHl (TyOKH, IPHCOCKH H T. 1),

K 3axBaTHBEIM yCTPOHCTBaM NPeADBABAAIOTCH TpeGOBaHUsA
ofljero xapakrepa ¥ chelHajibHbBIE, CBA3aHHBIE C KOHKpET-
HBIMH ycaoBHsME paborel. K uueny ofssarenphbix Tpefo-
BAHHHA OTHOCATCA: HALEIKHOCTh 3aXBATHIBAHHSA M YACPKAHHSA
34roTOBKH; CTa0MJBHOCTh, 0A3UPOBAHHUA; HEAQNYCTHMOCTD
NOBpeXeHHs HIH paspylleHus o6beKTa MAHAMYJAHDPOBAHUA.
I1pouHoCTh 3aXBaTHBHIX YCTPOHACTB HOMXKHA OBITH BBHICOKOW
HPH UX MaJblx pasMepax H Macce., Oco6oe BHUMAaHHe JOJXK-
HO OBITb yJAeJeHO HaJeXHOCTH KPeIJIeHHs 3aXBaTHOI'O YCT-
poficTBa K pyKe.

B ycJoBHSIX cepHIIHOrO HPOM3BOJACTBA K 3aXBATHHIM YCT-
poiicTBaM INpeABABASIOTCA AONOJHHTE/NbHble TPpeGOBaHHSA:
LIHPOKO3aXBAaTHOCTh (BO3MOXKHOCTh 3axBaThiBaHHMS H 6asnu-
poBanusa jerajell B LIMPOKOM AHANA30HEe pa3MepoB, MAcCCHI
H QOpMBl); BO3MOXKHOCTL 3aXBaThbiBaHHs GJH3KO pacunoJo-
KEHHBIX Jetatiell; JerkocTb U ObICTPpOTa 3aMeHbl BIJIOTH AO
BO3MOXHOCTH HX aBTOMAaTHuecKoil cMeHH. B page cayuaen
HeO0XOAUMO aBTOMATHUECKH H3MEHATHL YCUIHe YAepIKaHus
HeTaJlu B 3aBUCHMOCTH, HalpHMED, OT €€ MAaCCHI.

s nosnydeHnss HHPOPMALHK O B3SITHH U 06 YCTAHOBKE
Zerand, o6 yCHJIMH CXKHMaHHS, O TeMieparype, CKOPOCTH
HepeMellleHns JAeTajH HJM NOJOXKEHHH 3aXBaTa OTHOCH-
TeJbHO 3arOTOBKHM 3aXBaTHBle YCTPOHCTBA CHAGKAalOT AaT-
YHKaMH, YCTAHAB/JAHBaeMEIMH HENOCPEJCTBEHHO HA 3axBaTax
(TaKTHABHBIMH, GOTO3JIEKTPHUECCKUMH H 1P.).

B 3aBHCHMOCTH OT NPHHIMNA JAEHCTBHsi 3aXBATHLIE YCT-
poiicTBa MAHHMYJSATOPOB TdK XKe, KAK H MeXaHHUECKHX DPYK,
MOXHO Pa3feNuTb Ha MeXaHHueCKHe, BAKYyMHBIE€, MArHHT-
upie. Kpome Toro, 8 manunyasitopax [IP mpumensior 3a-
XBaTHBIE YCTPOMCTBa c AaCTHYHBIMH KaMmepamu (ympyrie
060JIQUKOBEIE) .

~
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Cxamsii
Bozdyx

MexaHHuecKHe 3axXBaTHHEE  yCT-
puilcTBa MOXKHO pasle/uTb Ha CXBa« \;
1LIBAOLHE, KOTOPHE BKJAKUYAIOT B Ce-
(iss OpHBOJHOE YyCTPOHCTBO M 3axBa-
ILIBAIOIIHe 3JIeMEHThl, H NOAAEpHKH-
Baomue, B KOTOPBIX JJISl yJAepXKaHHs
JCTAJIH  HCUOJb3YIOT HIXKHIOID — II0-
BCPXHOCTb, BHICTyNAKIIHE YacTH Je-
14JTH, a TaKxKe HMewllHecss B HEH OT-
BCPCTHSL (3TO KPIOKH, NeTJH, BHJKH,
JIOMATKH U T. 1.).

Haub6oabuiee npuMEeHEHHE II0JYUYH-
JU MexaHHYeCKHe  CXBaThiBalollHE
yCTpOHCTRA.

MarsuTHble W BaKyyMHbBle 3aXBa-
TH TPHHIHIKAIGHO HHYEM HE OTIH-  p o gge o 0
4AIOTCSL OT PacCMOTPEHHBIX paHee 3a- oo ™0 §racryumon
XBATOB MeXaHHYeCKHX PYK. KaMepoit

3axBaTHble OpraHbl ¢ 3AacCTHYHOH
kamepo#i (puc. 3.35) ylepiKHBAIOT 3aroToBKY 0OA JeHcT-
BHEM BHYTpDEHHETO JaBJieHHs BO3Ayxa (uaum Macaa), aedop-
mupytomero o6Gosouky. IIpu mojgade cxkKaroro BO3JAyXa B
NONOCTb YNPYro#l o60JOUKH 2, BHIIOJHEHHOH H3 apMHPO-
BAHHOH DEe3HHH!, NIPOMCXOAUT yBeauuenve obbeMa 060JNOUKH
1 HaJexXHOe ylepKHBaHHe u3feaus | H B TO XKe BpeMs
CBOAUTCS K MHHHMYMY BO3MOXKHOCTb HapyWIEHHSA €ro KoH-
(hHTypauuu.

Pacuer 3axBaTHBIX yCTPONCTB MaHHNy/sTOpPa HE OTJIH-
qaeTcsl OT PacCMOTPEHHBIX PaHee PacyeTOB 3aXBaTOB Mexa-
Huyeckux pyk. OaHaxo 1pu pacuere 3axXBaTOB C NPH3MAaTH-
YeCKHMH FyOKaMHu IJIsi yAep:KaHHSA JJIHHHOMEPUHIX 06beM-
HbIX 34TOTOBOK Heo0XOAMMO paccMaTpuBaTh ABa Chaydas
(puc. 3.36, a). B mepBoM cayyae maockocts AelcrBus pabo-
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Puc. 3.36. Cxema pacuera saxsara Ans AJHHHOMEPHHX 3aFOTOBOK
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yefl HArpY3KH H YCHJIHs 3axBara He coBnajawor (cxeMa I),
a BO BTOpOM — coBnafaiT (cxema II).

Jaa nepBoro cayuas pacueTHble YCHJIHA AJs KaXAOo# M3
ry6ox paBHE Mexkay coBoli, Tak Kak peakuuu R; u Ry Boc-
npuHEMalTcs obeuMd ry6kamu (puc. 3.36, 6 u 8):

QI;a = Qlwla =Q+ Q.

VYeunus ¢ yuerom cua tpenus 17 u T u'cuii HOpMadb-
Horo papneHnd Ry’ u Ry” paBHH

Q= Gy [h/(2D]1 tg (o — p)s

Q, = 0,5G; (/I + 1) tg (¢ —p),
OTKyZa

Qps = Qps = G, (B/ 4 0,5) tg (o — p)s

rge p=arctgpu—yron rtpenuss; Gz — Bec 3aroToB-
KH; o -— [IOJIOBHHA yrIJa ckoca ry0ok 3axBara; u — Ko3pQpH-
LIHEHT TPeHHHA MeXJy 3aroToBKOH M ry06KaMp 3axpara,
npunuMaeMslii paBHbiM 0,2—0,3 1as ryGok Ge3 pudienns u
0,3—0,4 gyia ry6ok c padsenueMm; A — paccTossHHe OT LEHT-
pa TamecTH Ao OnHKakimed KpafHel TOUKHM I'yOKH 3aXBaTa;
[ — nanua ry6KH 3axBsara.

Cxema Il coBmanaer ¢ pacueTHBIMH CXeMaMH, NpHUBeJEH-
HBIMH Ha puc. 3.28, 6, &, 1 MO3TOMY pacuer aHaJOTAyeH
BBUIOJTHEHHOMY JAJS1 5THX CX€M,

IpuBoabsl MaHHNYJAATOPOB. B KOHCTPYKUHSAX MaHHIYJs-
TOPOB, NPHMEHHEMEX B KY3HEUHO-IITAMOOBOYHOM NPOU3BOA-
CTBe, UCHOJIL3YIOT NIHEBMAaTHUECKHe, IHApaBaHuecKue, 3J1eKT-
pHUeCKHe M KOMOMHHPOBaHHBIe mMpuBoAkl. Brifop THna npu-
BOja onpelessieTcss Ha3HaueHHeM MaHHNyJasTopa, TpeboBa-
HHSIMH K €r0 TeXHHYeCKHM XapakKTepHCTHKaM, a TakKxke
y4eTOM TaKHX (PAKTOPOB, KaK CTOMMOCTb, CJIOXKHOCTbL 060-
PYHAOBaHHS ¥ T. A.

B npuBosax KOBOYHBIX MaHHUIYJASATOPOB Halllesl MPHMeHe-
HHe 3JeKTpOoMeXaHHUeCKHH npuBoA. [ng BpalleHUs pPYKH
(xofoTa) MaHuMDyJaATOpa HaKOOJee YACTO HCIOJAb3YIOT NIPH-
BOJA ¢ mJaHeTapHeIM peiykropoM (puc. 3.37). Hsurarean 2
coe/lHHeH ¢ LEHTPaJbHEIM BaJOM IJIaHETapHOro PeAYyKTOpa,
BBIXOAHON MOJIbI ABYXOMOPHBIA KOHCOJBHBIE Baja 4 KoTOpoO-
ro BHINOJIHSIET POJb BoAHJAa. Ha ofHOM H3 Ileek BaJja ycra-
HOBJIEH Ha NOALIMIHHKAX KOPHNyc & peAyKTOpa, KOTOPHIH
cHa0KeH TOPMO30M 6, HCKJIIOUAIOUIHM €ro IpOBOpauHBalHe,
lecrepua 3 nosoro Bana 4 HaXOAUTCA B 3alemJeHuH ¢ 3y0-
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Puc. 337. Mexanusm BpalleHus X060Ta KOBOUHOTO MaHHNYJIATOPA

yaTHIM KoJiecoM (), KOTOpoe HENOJBHKHO 3akpelsieH0 Ha
xo6ote 12 MaHuUmMyJasTOpa, YCTAaHOBJEHHOM Ha JABYX TOM-
NIMIHUKAX B paMe 3axBaTHOro ycrpoficra. lna topMmoxe-
HMS MeXaHH3Ma NPeLyCMOTPEH 3/1eKTPOMAarHuUTHHI TOPMO3
1.

Hanuuve mniamerapHOro peAykTopa NO3BOJISET Npeao-
XPAaHHTh MEXaHH3M BpalleHHs OT CJAYYya#HOM mNeperpyskH
NpH HENPepHBHOH paboTe ABHrarens 2.

B npomecce KOBKH BO3MOXHEI [Ba ciyuas: 1) asura-
TeJn BpalllaeTcsi, X060T Bpalllaercs, a BMeCTe C HHM H I10-
KOBKa, CBOGOHO pacroJiaraiomascst Mexay 6ofikamu npec-
ca; 2) aJieKTPOABHraTesb Bpallaercsl, TOKOBKa 3axara
Mexay GofikaMM mpecca M X0060T He Bpallaercs.

B nepBom cayuae, KOTrfla HAarpys3ka He npeBblllaeT HO-
MHHAJBHYIO, MPY:XHUHB TOpMO3a 6 CO31AI0T JOCTAaTOYHHIE
VCHJIYSL TPEHUS MeXAY TOPMO3HBIMH KOJOAKAMH H KODPIyCOM
penykropa, o6ecneynBaioilie ero HeloABUKHOCTD. Carentu-
1o 11 oBeraloT BHyTpeHHH 3y6uaTH BeHel kozeca 7, xe-
CTKO 3aKpellJIEHHOTO Ha KOpmyce PelyKTopa, YBJIEKaioT
Bonuao 9 W BMecre ¢ HUM Banx 4, KOTOpHIH uepes 3yGuarymo
napy 3, 10 Bpamaer xo60T MaHHIYJIATOPA ¥ 3aXKaTyIO Kie-
mamu /3 mokoBKy 14.

Korna TMOKOBKa 3axkmmaercst GofikaMu —mpecca, xoBor
ncTaHaBAMBAETCs, BMECTe C HUM OCTaHaB/IHMBAETCS KHHeMa-
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THYecKas lens or 3yfuaroro kojeca [0 no Bopuia 9, Ca-
TeJAHTH /] HauWHAIOT BPaulaTbCA BOKPYL CBOMX oOcel W,
B3aHMOZeACTBYsl ¢ BpalllalOIlHMCS BHYTDEHHHM 3y6uaThIM
KoJlecoM 7 KOpIyca ¥ COJNHEUHHIM KoJecoM 8, npoBopaurBa-
I0T KOPOYC PEeRYKTOpa, IpeoioJieBasi CONPOTHBJIEHHe IPY-
KHH TOpMO3a 6. DTUM HCKJI0YdaerTcs NOJOMKAa MeXaHH3Ma U
CO3/laeTCsi BO3MOXKHOCTh HEMPEPHIBHOTO BpallleHUs ABHraTe-
Js 2, MCKJIIoUamnee YacTele ero mycKy.

B kauecTBe npuBOAOB GOJBINUHCTBA MaHunyaatopos [1P
B HacTosllee BPeMs HCHOJb3YeTCs IHEBMATHUECKHH MPHUBOJ,
rMaBHEIM 06pa3oM B BHIE HNHEBMAaTHYeCKUX IHJHHIPOB.
PexoMennyercss npHMeHsITh MTHEBMATHYECKHe NPHBOLK MOLI-
HocThI0 60—800 BT (OTHOCHTE/NbHO OJHOH CTENEeHH MOJ-
BHXHOCTH). [/ MaHHNYJASTOPOB TIPY30HONBEMHOCTBIO JIO
1 ®r nenecoobpasHo Ajs NMOBLIMEHHWs TOYHOCTH NOBHIHOHU-
POBAHHUSL. IPUMEHEHHe TOPMO3HBIX YCTPOHCTB,

FuppaBaudeckne npuBOoAH ucmoab3dyiores B IIP, roraa
HeoOxonumMo oGecmeynTh TpeGyeMbli 3aKOH ABUKEHUs pa-
6OYHX OPraHOB OT TOUYKH K TOUKE H MOIIHOCTH MNPHBOJA
npesumaot 1 kBr,

B snexkrponpusogax manunyastopop IIP  npumensior
JABUTATEJH NOCTOSHHOTO TOKA, I1aTOBLIE H BHICOKOMOMEHTHLIE
ABurateny. I Buratenu MOCTOSIHHOTO TOKA € IIaAKEM POTO-
pPOM H3-33 MaJOH HHEPIHOHHOCTH OTJHYAIOTCS BBICOKHM
OBICTPOZIEACTBHEM, HMEIOT MAaJYI0 3JeKTPOMariHuTHYIO IO-
CTOSHHYIO BpeMeHn M MOTYT ObiTh npuMenenst B [1P auum
npu paBore B NOBTOPHO-KPATKOBPEMEHHOM peKHMeE.

B mexanusmax TIP aasg mosydenus moOCTymaTebHOTO
TepeMeniensl UCNOJb3YIOT JHHeliHble UIaroBble JIBUTaTEJH,
a IJs BpaulaTeNbHOro — INAaroBble CePBOABHTATENM C THAPO-
VCHIUTEISIMH MOMEHT2 W CHJOBBIE LIATOBHIE 3JEKTPOJBUTNa-
TeJNH.

YcrpoiicTBa ynpaBiaedua. B zaBucHMOCTH OT THNaA Tpel-
crapjieHust 3ajamomei nporpammsl pazauuator [1P ¢ nukiIo-
BBIM TpOrpaMMHBIM yrpaBjeHueM # IIP ¢ uHc/JOBBIM mpo-
rpammueiM ynpasiaenueM. IIporpamma yerpoiicrea UITY
collepKuT HHOOPMANHIO O NOCAEAOBATENLHOCTH TepeMerie-
HUA HUCTIOJNHUTENbHBIX MEeXaHHSMOB HJIH G NOCJEeNOBATENb-
HocTH H cropoctsix. Mudopmanus o nonoxenuu pabounx
OpraHoOB 3alIOMHHAeTCsl B BHUIE ONPEAeNEHHOr0 MOJOKEHHS
ynopa uan (ajkgka MyTeBOTO BHIKJIIOUATENsy Ha 3BEHBIX
MaHHmyJaTOpa. 3anoMuHHaHHe MHGOPMAUMH O TOCJAeN0Ba-
TEJBHOCTH OCYIIECTBISIETCS Ha KOMMYTAIHOHHBIX 3JIeMeH-
TaX ¥ OJOKaxX KOMMYTAIHOHHBIX JJEMEHTOB: HITEKePHHIX

~
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naHeJfxX, MNpOrpaMMHLIX GapabaHax, MHOTONO3HIHOHHBIX
nepekaouatensx, rymbaepax u 1. A. Mudopmauust o Bpe-
MeHH 3a2j4aeTcs OObIYHO Ha MOTEHUHOMeTpax M orpabaThiBa-
eTcsl yCTPOHCTBOM THIa pesie BPEMEHH HJHM aHa/jOrHYHBIMY
YCTPOHUCTBaMHU.

[Ipu nporpamMHupoBaHuu poGota (ero o6yuyenun) omepa-
TOp BBOAUT MH(OpMauHIO O NOJOXKEHHH 3BeHbEB, IepeMe-
uLast ynopsl WK (JaXKKH MyTeBHX BHIKJIIOYaTe el Ha 3BEHb-
iX MaHHNYJSTOpd, BHOCHT B YNPaBJAKILee YCTPOHCTBO HH-
dopmanuo 0 NOCAEN0BaTENBHOCTH OTPAOOTKH M BeJHUHHE
BpEMeHHBIX 3aJlepXeK IyTeM YCTaHOBKH IUTekepos (mepe-
KauaTtesedl, KHOMOK ¥ T. II.) B onpelejeHHHe TrHe3la
(nos0XeHus), a NPH HUCHONb30OBAHHH NEPHOJIEHTH K ee
YCTaHOBKE B CUHTHIBaloUlee YCTPOHCTBO.

B ycrposierBax HILY Bea udopMauHs OpeaCTABASAETCS
B YHCJIOBOM BHJE H XPaHHTCS HA OLICTPOCMEHHOM HOCHTeJe
B BHJ€ MAaTHHTHHX JeHT, OapabaHOB, INCKOB H T. II.

Ilo THny ABUXKEHHS NTO OTAEJbHBIM CTelleHAM MOABHXK-
HOCTY Pa3ipualoT yCTPOHCTBAa HENPEPHIBHOIO (KOHTYPHOTO)
ynpaBieHHss H YCTPOHCTBa AHCKPETHOTO (HO3HIIHOHHOTO)
ynpasJienusi. B ycrpoficTBax KOHTYPHOTO yrpaBJeHHs IBH-
JKeHHe NOo 3aJaHHOJ cTeHeHH MOABHKHOCTH OCYIIECTBJIsIETCS
Kak orpaloTKa HeNnpephBHOJ TPAeKTODPHHM, ' a B JHCKPeT-
HBIX — B BHJAE KOHEeUHOH NOCAeAOBATENLHOCTH TOYEK (MO3H-
uui). Unceao 3agaBaeMbix TOUEK MOXKET JHOCTHraTh HECKOJb-
KHX COTeH,

Han6onee npocroe nporpammupymoliee ycTpoHCTBO ~—
KyJaYKOBBIH KOMaHAoanmapaT HWJaM TporpamMarop (puc.
3.38), ocHOBHAs YacThb KOTOPOro — MeTaJiMdecKHii 6apa-
6an 2 ¢ xynaukamu I, HQXKHUMAaW0OIHUMH Ha NyTeBHe mepe-
kiaouatenu 5. BapaGan Moxer GbiTh KHHeMaTHUeCKH CBSI-
3aH C PJIaBHBIM KCNOJHMTENbHBIM MeXaHM3MOM 3 mpecca
HJIH NIDHBOAMTLCS BO BpalleHHe OT OTAEJbHOI'O 3JEKTPOIPH-
Bora 4. Ilyrem coorBerct-

Bywlel HacTpoliku Kynag- 1 2 3
KOB BLIpaGaTHIBAIOT KOMaH- o / /
OBl JJS BKJIIOUEHHS COOT- . 35' -
BeTCTBYIOIIETO MeXaHu3Ma L2 ! P N
MaHgnyjasitopa, a aaa or- i i L
KJIOUEHHS] HCIOJAb3YIOT Iy- ] $Lﬁ' n
TeBHEe MepeKNYaTeNH, \etd)

cpa6aTmBafomHe B KOHIE J

[IEPEMEIICHHST 3TOTO ME€Xa-  pyc 338, KynaukoBhii KOMano-
HH3MA. anmnapar
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Puc 339 llrekepnoe yCTPOHCTBO yIpaB/eHus

IpunuunuanbHas cxeMa MTEKepPHOrO yCTpolicTBa yiI-
panJsenust npuBefena ia puc 3.39. Tpebyemas nociaenosa-
TEJbHOCTh ABHKEHUS 3BEHBHEB <«3aMOMUHAETCHA» COOTBETCT-
BYIOIIeH paccTaHOBKOH IiTekepoB 4 B THe31aX [aHe/H.
Kaxmoe rHe310 COCTOHT K3 JABYX TOKOMOABOASALINX MOJYKO-
ger. JleBble noaykosblia I KaX/JI0ro BEPTHKAJBHOIO psijia
COeUHeHH MPOBOJAHHKAMH 2 C COOTBETCTBYIOIUMHU pene Pl,
P2, ..., P10, a ropble KoHuB nmeor oOmui seisoa 5. [pa-
BBle MOJYKOJblA J THE3A Ka)KIOTO T'OPH3OHTAJNBHOTO psia
cOeIHHEHB! MpoBOAHUKaM# 6 ¢ koutakramu Al, A2, A3, A4
nmaroBoro uckareas, IIpu KoHTakTe IUeTKH 7 MIArOBOTO
HCKAaTeJsl ¢ OJHHM H3 KOHTaKTOB A TOK OT NpOBOAHHKa 9
HNOCTYNIHT Ha NpaBble IMOJYKOJbla TOTO TOPH3OHTATLHOIO
psla, KOTOpLH cOeAyMHEeH ¢ 3THM KOHTaKToM. Hasauume mre-
Kepa B OfHOM H3 THe3J 3aMbiKaeT ofe NMOJOBHHKH rHe3la U
TOK TOCTymaer Ha 0oO6MOTKY pejie. Pene cpa6GateiBaer u
noJaeT KOMaHAy Ha BKJKUcHHe B padoTy MOACOEAHHEHHOTO
K HeMy nmpuBojga (c nmoMomsio MydhT, 3/JeKTPOMarHHTHBIX
30JIOTHHKOB H T. I.). ITocse mepeMelieHHsT HCIOJAHUTETLHOTO
3BeHa Ha TpebyeMylo BeNHIHHY NepecTABHOH YIOP HOCTHT-
HEeT COOTBETCTBYIONIEro NyTeBOro BHIKMOYATENS H MOCAeIHHE
Pa3opBeT Uenb NUTAHUS Pese W TeM caMBIM OCTAaHOBHT ABHU-
xkenue. ONHOBPEeMEHHO C HTHM MPOUCXOJHT 3aMbIKaHHe LIeMH
IHTalusl »JeKTpoMarHuTa /2 maroBoro HcKaTess, KOTOPHIH
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Yemposcmba Berboda

Yempoucmba 68oda

Covienoudsi, nyckament, Koxeyns1e Boixiroya-
cpedcmba cuzranya -~ menu, damyuvky dafl -
Yoy, uHGyKamops!, NEHUR, YCURUR, ITEM ~
yuvgpobas v awangzobas nepamygsl, ananozeles
Aveuka o yugpolaa nocuka

E‘E;/_n;a/_/;/;/z/—“/—r;ol/eccop ] 1
— 1 flanens
| Slomams | npopammupolanus

I .
1T T il

HcrmoyHukx

Modyny 880da - foifoda ”f,m aHUS
I Y T T |

Puc. 3.40. Cxema mporpaMMHpYeMOTO KOHTpoJIepa

sikopeM ] uepes coGauky 10 mosepHer xpamnosoe Kojeco 8
7 obecleunT Iepexon LIETKH 7 Ha CJeAYIOMHH KOHTakKT A.
B pesyabrare moJg TOKOM OKaxKercsl C/AeAYIOWIHfI TOPH3OH-
TaJbHBIA P,

Uncno BepTHKAALHBIX DPSAAOB THE3J ONpelessieT UHCIA0
VOPaBIsAEMBIX NPHBOLOB, 2@ TOPH3OHTAJLHBIX — UHCAO [IOC-
JIeIOBATeJbHBIX KOMaHA OOIIero IHKJA.

B ycrpofictBax ynpaBneHusi Bce GoJiee WHPOKO NpHMe-
HSI0T YCTPoMicTBA NporpaMMHUPYeMoro GeCcKOHTaKTHOrO JiO-
rH4eckoro ymnpaBJieHHa Ha 06a3e MHKPONIPOLECCOPHBIX
HHTeTPANbHBIX CXeM — IIPOrpaMMHpyeMble KOHTPOJIIEPH M
nporpaMMupyemele Komanaoamnnapartsl (puc. 3.40). IIpo-
rpaMMHPyeMEBIl KOHTPOJJIEp 1O CBOHM (YHKUHSIM HAamOMH-
HaeT HaHejb pejefiHoli asromMatuku. C IIOMONIBIO CBOHMX
CTaHJAAPTHEIX NOJANPOTPAMM KOHTPOJJIED NPOCMAaTPHBAET
BXOJHBlE CHTHAJB H B COOTBETCTBHHU C IpPOrpaMMoH, 3ajo-
JKeHHOH B maMsaTH, BHIpabaTHBaeT COOTBETCTBYIOHIME 3TOH
porpaMMe BHIXOAHbIE CHTHAJLL.

B 3aBHCHMOCTH OT KOHCTPYKTHBHBIX OcOGeHHOCTEH H 3a-
JIOXKEHHOH B NMaMSTH HPOTPAaMMbl NPOTPAMMHPYEMEI KOHT-
poJisep MOXeT TakKXKe BBHINOJHATH H JpYrie QYHKIHHU: cyerT,
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CHHXpOHH3alUI0, paboTy ¢ uHbopManueli u apupMeTHUECKHE
onepauuu. B aTom oTHOWeHAH OH cX0XK ¢ HeGoabmol DBM.

CTpPYKTYPHO KOHTPOJUIED COMIEPKUT IEeHTPajbHHIA mpo-
HEeCCOp ¢ HaMsiTblO, HaHENb NPOTPAMMHUPOBAHUA H OJIOK
BBOJa-BBIBOJA, CBS3aHHBLIH ¢ YCTpOHCTBaMH BBOJA H BHIBO-
ga. HaGop mporpaMMBl OCyLIECTBJISIETCS ¢ MOMOILBIO Ilepe-
HOCHOH TaHeJH [POTPAMMHPOBaHuS, cHaGKeHHOH KJjaBHa-
Typo#l u aucnieeM. KaXiau#l OTAEALHBI 3JeMeHT NpOorpam-
MB  BBOAMTCS  NYTE€M  HaXaTH  COOTBETCTBYIOIIHNX
3JeMeHTHHX W HudpoBbx KaaBulllefl. Ilpenycmarpusaercs
BO3MOXKHOCTb DPeJNaKTHPOBAHMA ANS HCIPAaBJEHHS BO3MOXK-
HBIX OHIHOOK, BO3HHKAIOLIUX NPH BBOAE mporpaMMbl. BBox
OpOrpaMMBl MOXeT OHITbh TaK¥XKe OCYIUIECTBJEH OT BHEUIHHX
yCTPOICTB, HanpHuMep, KacceTHoro Marautodona uian DBM,
K xouTponnepy Moxer OHTbL NOACOEIWHEHO TNewaTawliee
YCTPOHCTBO, PerHCTPHPYIOIee COCTOSIHHE 060PYLOBaHUS, 3a-
TPATH BpeMeHH, aBapuHHBIE CUTYallHH H JPyrHe CBeJeHUs
0 paboTe He TOJBKO MAHHOYJSATOPA, HO H 0OCJYXHBAaEMOro
M TeXHOJOruuecKoro o60pyaoBanus.

UcnoavzoBauwe ans  ynpasgenuss TP 3BM  rtuna
«dnexrpounka-60» mnos3Boiser 6oJee NMOJMHO HCNOJbL30BATH
BO3MOXKHOCTH POGOTHIAWH.

ArperaTHO-MONLYJbHBI NPUHIMN KoHCTpyHpoBaHua TIP.
ITpumeHeHHe  arperaTHO-MOIYJBLHOIO IIPHHIIMIA TOCTpOe-
HHUSl MO3BOJIAET: CO3RABATh Pa3quUHbe MO (YHKIHOHAJIBHO-
MYy Ha3HAYEHHIO ¥ KOMIOHOBKE MPOMEIIJIEHHBIE POGOTH NIPH
MHHEMAaJ bLHOM UHCJEe arperaTupoBaHus y3j0B (Monysnel);
HOBBHICHTH 3P (GEKTHBHOCTE H SKOHOMHUECKHE IOKa3aTeaH
IPH OCBOEHWM NPOWU3BOJACTBA H 3KCIJIyaTallMH 3a CUeT ce-
PHHHOrO BHINYCKA CPaBHHTENbHO HeGOJBIIOH HOMEHKAATYPH
THHOBHIX arperaTHHX YaJOB.

HauGonee pacnpocrpanentnst [P arperatno-mMonyabHO#
KOHCTPYKLIHH ABYX THNOB: arperaTHEleé H MOJIYJIbHBIE.

Ons arperatnwix [P xapaxrtepno, uto onHa WAM ABe
CTENEeHH TOABHIKHOCTH peajH3yIoTcss OTAeAbHBIMH (PyHKIIH-
OHAMBHBIMH V3JIaMH, a CBS3b MEXIY HHAMH DeryJjaHpyloles
anmapaTtypo#, y3JOM NUTaHHUS W YCTPOHCTBOM YNpaBieHMs
OCYUIECTBJASIETCS CMEHHBIMH HEpPreTHYECKHMH U KOMMYyTa-
LHOHHBIMH JIHHUSIMH,

B MOJyJRHRIX NPOMBIIIIEHHEX pofoTax KaxXaas cTeNeHb
NONBUIKHOCTH pPeasu3yercsl OTAeNbLHHIMA y3naMu (Monyns-
mu). Kaxaeifi Moayab cofepXHUT MOMUMO HCTIOJHUTEILHOTO
MeXaHU3Ma pacHpele/uTe bHYI0 H PeryJHpVIOMyH anmna-
parypy, yCTPOHCTBO KOHTPOJS NOJOKEHHN BHIXOLHOrO 3Je-

~
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MeHTa HCIIOJIHHTEJbHOTO MeXaHH3Ma, CHCTeMy KOMMYTallH-
OHHBEIX, YHEPTETHYECKHX W HH(POPMAIHOHHBIX JMHUH CBA3H.
B mozyabubix 1P yaubl 6ojee CJAOXKHB H MPOMO3IKH.

Texnuka Ge30MacHOCTH NPH IKCOAYATAUHH MAHHMYJIAATO-
pos n IIP. Mepr 6e30macHOCTH MPH 3KCOJAyaTaUHH MaHH-
nyastopoe u IIP ponxuel OblTh pa3paboTaHBl C YYeTOM
OCT 3-12.002—80 «Po6Goru npombiuiiennsle, Tpe6oBaHus
GesonacuocTH npu skcmayaranup» m OCT  3.12.003—80
«IKcnayaraius po6OTH3HPOBAHHEIX KOMIIekcoB. TpebGoBsa-
Hus Gesonacuoctuy, OCHOBHBIMH NPHYHHAMH BO3HHKHOBEHHS
ABADUIHBIX CUTYAUWH MOTYT SIBUTHCA HENPEAyCMOTpPEHHBIE
neuxkenuss [IP Bo Bpemsa 06yueHHS M aBTOMaTHUECKOH pa-
GOTH, B TOM YHCJIe HNOrpPellHOCTh NO3UIHOHHPOBaHHA pabo-
YHX OPraHoB MaHHNYyJsATOpa; OWNO0OYHBE NEHUCTBHS Omepa-
TOpa BO BPEMs HAJaJKH M PEMOHTA; JOCTYIl YeJIOBeKa B
paGouee npocrpancrBo IIP npm ero paGore B aBTOMaTHye-
CKOM pexuMe: pasMellleHWe MNyJbTa VYOPaBAEHUs BHYTPH
pa6oueil 30HE H OTCYTCTBHE CIELHaJbHOTO OTpaxkKIeHHd;
OTCYTCTBHE YeTKOH HH(pOPMAlLHH O CHTyallHH Ha pobOTH3H-
pPOBAHHOM yYacTKe W NPHYHHAX BO3HHKHOBEHHS HeNOJaAoK.

BesonacHocTs sKCMyaTallHu JOCTHTAeTCsl MPEXKJe BCEro
3a CUeT PAUHOHANbHOW TJIAHHPOBKH POGOTH3UPOBAHHEIX
KOMIIEKCOB, a TakXe ¢ MOMOIUBIO CNelHaldbHBIX YCTPOHCTB,
ofecreunBaOMuX 6e30MacHOCTh 0OCAYKHUBAIONIEro MepcoHa-
aa. ITnanupoBKa KOMIJNEKCOB AOJMXKHA 06eCmeuduTs cBOGOI-
HBIf, MOCTYOHBIE W Oe30macHBIA AOCTYN O6CHYKHBAIOLIETO
nepconana k IIP, ocHOBHOMY W BCHOMorateJbHOMY 06OpYy-
JOBaHHWIO, OpraHaM YHpaBJeHHUs M aBaPUAHOrO OTKJIOUEHUS
BCEX BHAOB OGOPYAOBAHHSA H MEXaHU3MOB. YCTPOWCTBaA 3a-
IIUTH JOJKHB (DOPMHUPOBATH KOMAaHAHKN CHrHAJ HA OCTa-
HOB IBHXKEeHUH MaHUNyJATOpPa B OMACHON AJS ueJOBeKa 30He
pa6ouero NpocTPaHCTBA KOMIUIEKCa, PETHCTPHPYSA TPOCT-
paHCTBEHHOE MOJIoXKeHHe MaHHIYJsiTOpa, a TakkKe MecTo-
Haxox/JeHHe OOCJHYIKHBAIOUIEro NMEpCcOoHaja NPH NOSBIEHHH
ero B paGoueil 3ome Mauunyastopa. CusTee cHrHaza noJ-
JKe OCYIIEeCTBJAATH CaM ONepaTop, OCYNIeCTBASIONINN Halaj-
Ky ® akcnayaranuio [1P win xomnnexca,

K crnenmanpumiM yerpoficTBaM ofecneuenusi 6e3omnacHo-
cTH u 6e3aBapuiiHo#i paGorsl 1P crnenyer orHecTH orpax-
JeHHe pabouell 30HH W yCTPOHCTBA KOHTPONS OTpabOTKH
yupasngiomed# nporpammet. [Tocnenne npeaHasHaueHs! s
TPOBEPKH NPABHJILHOCTH BHITOJHEHHS MaHHIYJIATOPOM 3a-
naiHex nepeMmemnennt, Orpaxpaenne paGoueft 3oumr IIP
MoeT ObITh, BHIIOJTHEHO Ha OCHOBE YCTPOHCTB, HCIIOJB3YIO-
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LIMX pas3JHYHble KOHTAaKTHBlE, CHJOBBIE, YALTPA3BYKOBLIE,
CBeTOJOKaUUOHHEE M jpyrue paruuxu., Ha puc. 7.20 noxa-
3aHa IJTaHHPOBKA POOOTH3UPOBAHHOTO KOMILIEKCd, HCIOJb-
syomag paspaborannyio B JHMMCe cucremy cserosaiun-
TH C TIOMOUIBI0 MOJYJBHBIX CBETOJOKAUHOHHBEIX JaTYHKOB.
CrocoBel KOHTPOJsE OTPabOTKH YHpaBJsAIOLIed NPOrpaMmel
onpefensoress Kouerpykuue# IIP, tHmom npuBoma u ycr-
pofictBa ynpaBieHHus. B MaHunyasaTropax co  CAeASIIHM
NPHBOAOM KOHTPOJL O0ecneunBaeTcst JATUHKAMH 0OpaTHOH
cBa3y, a B [1P ¢ pasoMKHyTOH cHCTeMO# ynpaBJaCHHA MOTYT
OPHMEHATRCH PAa3JIHUHBIE YCTPOHCTBA KOHTPOJS TPaBHIbHO-
CTH OTpPaGOTKH reoMerTpuueckKoll wuHopMauuH. 3axBaTHHE
ycTpoiicTBa HMHOTZa cHabXKalTCsg 3aUIHTHBIMH  CKOOaMH,
NpeAcTaBISIIOIUMU cOO0H TaKTHJbHbIE MaTUYHKH HAa OCHOBE
MHKpOIlepekaouatenell, cpabaTeBalOIIUX NPH KOHTaKTe 3a-
XBaTa C NMpensiTCTBHEM Ha IYTH ero mepeMelleHHs.

3.5. YCTPOVICTBA IJf YIAJEHUWA
INTAMTOBAHHBIX U3AENUN U OTXOAOB

3aTpatel BpeMeHH Ha yiajeHue OTIITAMIOBAaH-
HOH HeranH HAM OTXOJOB BPYUYHYIO cocraBasior jgo 50 Y%
o6ulel CYMMBl OCHOBHOTO H BCIOMOraTeJbHOrO BpEMEHH.
[TosToMy aBTOMATHUECKOE yAaJieHHe OTIITaMIOBAHHHEIX Jle-
TaNdel W OTXOAOB U3 pabouell 30HEI NMO3BOJAAET CYLIECCTBEH-
HO IIOBBICHTH MPOHU3BOAHTENBHOCTL TEXHOJOTHUECKOrO 060-
pynoBauus. IIpu stom pabounii numwe nabaonaer 3a pa6o-
TO{i aBTOMATH3HPOBAHHOTO INpecca.

Yaansiomue ycTpoiicTBa NPHUMEHSIOTCH B TeX CJAyYasix,
KOrja roTroBble JeTaju Hejlb3s YNaiuTh U3 paboueil 30HBI
BCJIECTBHE HAKJOHA Npecca WM LITAMIOBKY «Ha NMPOBAJ»,

Ypangomue ycTpolicTBa nojayyuau Goablioe pacipoct-
paHeHHe NPU MeXaHH3alUM NPOIECCOB WTaMnoBkU. OnHaKO
He BCe yAaJsiiolide yCTPOHCTBA MOTrYT OGHITh HCMOJb30BaHH
OPDH aBTOMATH3AlMH, KOTAa NPEIbSBJSIOTCS TaKHe Clely
tdHyeckne TpeboBaHHS, KAaK COXPAaHEHHE OPHEHTAUMH HJH
ee u3MeHenne mo TpebyeMoMy 32KOHY, ofecneueH#e MOCTO-
SIHCTBA TPaeKTOPMH ABUKEHHS JeTasi B npouecce ee yna-
JeHns us pabouell 30HHL

Ynanswomue ycrpoHcTBa, npHUMeHsieMble NPU aBTOMATH-
32K U MeXaHM3aUHMH MPOLECCOB UTAMMOBKH, MOTYT GBITH
paspenensl Ha ABe GoJbliMe TPynnbl: cOpacHBAIOIIHE YCT-
poficTBa H BHIHOCsIIHe ycrpoiictBa. [IpuMmenenne c6pach-
BAIOIMX YCTPOHCTB NMPH aBTOMATH3AaLUMH He BCErAa paluo-
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HaJbHO, B YacTHOCTH, WX TIpHMeHeHHMe HeuesxecooOpasHO
H3-32 TOTEPU OpHeHTanuH noaydpabpurarta Ha NPOMEXY-
TOUHBIX OMNepauusax WTaMOoBKH. OAHAKO OHH yCHeuHo
HPUMEHAIOTCs JJIsl YAaJeHUst TOTOBBIX, IOJHOCTbIO OTILTAM-
NOBAaHHBIX JeTaJjed Ha NOcAeiHed onepanud, Korga cox-
paHeHye 3afaHHOW OpHeHTauuH yxKe He tpebyerca. Copa-
CBIBalOLINe yCTPOHCTBa MOJApAa3deslOTcss Ha INHeBMaTHYe-
CKHE H MeXaHWYyeckue, K KOTOPHIM, B CBOI0 ouepelp,
OTHOCATCS KPIOUKOBBIE, pPhliazkHble, KIHHOBBIE W HIHGEpHBIE.

BrtHocsiine yerpoficTBa noApasiensiorTcss Ha KOBLIOBHE,
JOTKOBble N KOHBeHepw. Jlasi yjaaneHus Letajeii CAOXKHOM
GopMBl NIPHMEHAKT MeXaHHUECKHe PYKY, MaHHNYJATOPH H
MPOMBIIIJIEHHLIE POGOTHI,

CopacriBalomue ycrpoiictsa. COpachiBaiouiie yCcTpoicT-
Ba OYeHb NMPOCTH MO KOHCTPYKIHH H HX HCIOJbAYIOT TaM,
rie OTHITAMIOBAaHHBIE H3JeJHg HaNpaBJsAlOTcs B Tapy 0e3
cranenupoBanyd, IlneBmMaTHueckue ycrpofictBa obecneuy-
BawT yAajeHHe OTLITaMIOBAaHHEIX AeTaJjiedl U3 pabouell 30-
HH cTpyefl cxaroro Bosilyxa. BrJioueHne nopavym ¢xaToro
BO3JyXa MOXKeT IIPOBOJAUTHLCS OT KyJauKa, 3aKPelJIeHHOTro
Ha TOoJI3yHe WM Ha pabouem BaJsy mpecca, au0O OT 3J€KT-
POMAarHuTa, BKJIOYEHHOTO B 3JIEKTPHUECKYIO cXeMy Mpecca.
[TneBMocayBalomiee yCTPOHCTBO, BKJIIOYAEMO€  KYJIAUKOM,
3aKpernJieHHBIM Ha [OJI3YHe I[Ipecca, HOpelJCTaBjeHo Ha
puc. 3.41,

Ha craHuHe npecca 3akpemjsiercsi Kopuyc 6 nHeBMOKJa-
HaHa, Ha IUTOK 5 KOTOPOTo BO3jeicTBYeT peruar 4 ¢ poJiu-
kKoM 3. Poiuar 4 cBfizaH ¢ noJ3yHOM IIpecca W Npu paboyeM
X0Jle TMOJ3yHa MoKeT cBOGOAHO MOAHHMATbLCA Beepx. [Ipu
0o6paTHOM XOJe MOJI3yHa pHYar 4, He uMewwwuid cBo6OIHO-
ro nepeMelieHHs BHH3, HaXKHMaeT Ha LUTOK J INHEBMOKJa-
IlaHa, KOTOPHIH, mepemelllasich BIPaBO, OTKPLIBaeT Mojauy
cxatoro Bo3ayxa kK comay, Comno 2 ycranaBiuBaeTcs Ha
croiike | HemocpeJACTBEHHO Ha NJWTE LITaMIa WK Ha MOJ-
LITAaMIOBOH NJMTE Ipecca.

ITHeBMoOcayBaoUye ycTpoUCTBA NPUMEHSIOTCA AJs yAa-
JEHHs MaJjibiX H CPeJHHX [0 Macce H pa3MmepaM jaeTajedl H
YCTAHABINBAIOTCS Ha OBICTPOXOAHBIX TIpeccax, HMelLIHX
120—180 xonoB B 1 MuH.

Mexanuyeckne cOpacuBaomue ycrpoHcTBa  OGBIYHO
BCTPAHMBAIOTC B IUTaMM H HX KOHCTPYKIIHS ONpPeAesisieTCsl
KoHQurypanueli wramnyemMod neranu. B GoasuimncTBe
cayiaeB yAajeHdHe OTIITAMIOBAHHOH ZeTafu OCYILIeCTBJSeT-
cs BCJIECTBHE YCHJHs YNPYrO CXKATOH MPYXKHHBI, KOTOPAs
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Puc. 3.41. [TneBMOCcAYBAlOIIEE YCTPOHCTRO

«B3BOJHUTCA» NPH NepeMelleH’H N0/3yHa BHH3 — IpH pabo-
yeM XOAe — M IPH OOpaTHOM XOZe NOJ3yHa IepeMellaer
3JIeMeHT, HeNOCPEeACTBEHHO BO3AefCTBYIOIHH Ha OTLITaM-
MOBaHHYI0 [AeTajb. B 3aBHCHMOCTH OT THOa MeXaHH3Ma,
BHINOJHAILEro cXaThe pabouell npyxHHH, ycrpoficTsa Onl-
BaIOT phluaXKHBIE, KIHHOBEE, KPIOUKOBHIE # IIHOEPHEIE,
KnuHoBoe c6pachiBarollee YCTPOHCTBO — NPEACTABJEHO
Ha puc. 3.42. Ilpu onyckaHuu mossyHa npecca KJauH /, BO3-
IeHCTBYA Yepe3 POJHMK & Ha pHuar c6paceiBaTesig 2, MOBO-
paunBaer €ro NPOTHB YacoOBOIl CTPeJKH, 3aKpPyuHBasd IpPH
9TOM NpyKHHY KpyueHus 3. Ilpu nojnbeMe mosa3yHa BBepxX
poryar cGpacbiBaTenst 2, YCTAHOBJIGHHBIH Ha ocu 4, mOBopa-
HUHBAETCsA N0 YACOBOM CTPEJIKE C MOMOIUIbIO MPYXKHHH 3, yaa-
JA8 npH ITOM AETallb, KOTOpPasg HAaXOAWUTCH Ha NOAHATOM
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Puc. 3.42. Knunosoe cOGpackBaiolnee ycTpoicTBo

cbeMHHKe, BuHT 6 BRINONHAeT QYHKUHH OTPaHHUHUTE/S X044
cb6pacuiBatend. COpacbiBaTesn, peryiupyercd nyTeM u3Mme-
HEHHS NOJIOKEHHS KJHHA OTHOCHTENBHO phiara cOpaceiBa-
Teas 2.

CxeMa phluaxKHOTO cOpacniBaTe/id pelcTaBjeHa Ha PHC.
3.43. Ha uuxpefi niuTe LITaMia YCTaHABJIHMBAETCH CTOHKa
3 W UIApHHUDHO 3aKpenJyieH pelYar 5, XBOCTOBHK KOTOPOrO
ynupaercss B cOpacoiBatesns /. Ha sepxmeli niure mramna
3aKpernJseHa jJepxaBka § ¢ cobauxofi 7, KOTOpas MOCTOSHHO
nofXnMaeTcss B pabodee MoOJIOXKEHHE NPYXKHHOH 6.

Ipyxuna 2 mocrosuno orxkumaer cbpacwsaTtens ! B
Kpaiinee jiegoe (Hepabouee) NOJIOXKeHHe, a NJOCKas NPYHH-
Ha 4 orpanMupBaeT lnepeMelleHus puluara J.

Ilprn nepememenus moj3yHa fpecca BHHR cofadka 7
TaKXKe NepeMeliaeTcs BHH3, OTXKUMAY HPH 3TOM NpPYKHHY 0.
ITpu oGpatnoM xone moasyHa cofavka CBOeHl TNpoOpesblo
nenasiercs: 3a 3y6 poiuara 6, MoBOpauyMBasl PH 3TOM pHYAr
5 nporuB uacoBoil crpeniku. XBOCTOBUK phiyara & Bosjed-
cTByer Ha cOpachiBaTeab I, KOTOpHI nepeMenlaeTcs: BIPaBo,
yAagasis IpH 2TOM  Jerasb, HaxoOAsIIyiocsi B  MarTpHIe.
B nponecce nepementenuss cOpachiBaTessi BUPABO CXKUMa-
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Puc. 3.43. Priuaxkuulfi c6packiBarenb

eTcss NPyKHHA 2, KOTOpas Bo3Bpamaer c6paceiBaresb B HC-
XOJHOe HoJlo¥KeHHe NPH pabodeM XOde MOJI3YHA.

PerymipoBanne CHHXPOHHOCTM paboOTHl cOpaceBaTess
OCYLIECTBJSIETCs BCJI€JCTBHe NepeMelleHus CTOHKH J BJeBO
WIH BIPaBO, a TakXke yCTAHOBKOH NPOKJIAaJ0K MeXAY Jep-
XKapkoil 8 U BepxHeil NANTON IUTAMIIA.

Kak yxe rosopuioch, MexauHpgecKHe cOpachiBaioliue
ycTpoiicTBa OOBIMHO BCTpauBaloTes B WTaMIl. Takas Mogep-
HH3AUHs YBEJWUYHBAET CTOUMOCTh WTamMma Ha 5—10 %, B
TO BpeMsl KaK TPOU3BOAUTENbHOCT, yBeJHuHBaercss B 1,5-—
2 pasa. Mexanuueckne cOpachiBalollie YCTPOHCTBA HCIIOJb- |
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3ylOTCsl MUIS YAdJeHMs] MeaKHX U cpeldHHX no rabapuraM H
Mmacce jerasnefl.

Huis yaanenns cpelHerabapuTHBIX [eTaJjied, BHITAJKH-
BaeMbIX W3 BepXHeil YacTH IUTaMIa, NPHMEHSIOTCS BBIHOCH-
IHe ycrpoficTBa., BriHOcaWiHe yCTpOiicTBA YCTaHABAHBA-
JOTCA Ha Ipeccax, MMEIOLIUX YHUCJI0 X0J0B He Gonee 30—40
B 1 Mumn. ‘

KoBurossie BHHOCHLMe ycTpoficTBa Ja#60 HMeEOT MNpH-
BOL OT [OJI3yHA Tipecca, JubO OCHALAIOTCS HHAHBHAYAJb-
HBIM MHeBMONPHBOAOM., Pa6ora nHeBMOUWJIHHIpPa 06d3a-
TeJBHO AOJKHA OBITh CHUHXPOHH3HUDPOBaHa ¢ paboTOH mpec-
ca.

MexaHHueckyie KOBLIOBHIE BHIHOCSIIHE YCTPOHCTBA OUEHD
pasHooOpasHuB IO CBOEH KOHCTPYKIMM M BCerfia HMeEIT
IpUBOJ OT NoJ3yHa npecca. [lostomy paGora Mexauuue-
CKHX BBIHOCHIIHX YCTPOHCTB BCerja CHHXPONH3HPOBAaHA C
paboroii npecca. llpeoGpasyoomumMu MexaHusMamH, obec-
[IeYHBAIOUWIUMY TiepeMelleHie KOBIla, MOryT OBTb pHlUaXK-
HBle, KIIMHOBLIE H lIecTepPeHHO-PeeyHble MeXaHU3MHI, G0 HX
KoMOHuHaIHs.

IlpumeHeHune pPHYAXKHOTO MeXaHH3Ma B KOHCTPYKLHSX
BBIHOCSIILIETO KOBlLIa 1I0Ka3aHo Ha pHuc. 3.44. Cucrema pbl-
yaros /, 2, 3 1 wapnupos 4, 5, 6 cesspiBaer MeXAy coboit
BEPXHIOI H HUXKHIOKW MOJOBHHBE Iitamna. Koem 7 cesidan
C pHUaraMu HeHTpaJbHBIM mapuupom 6. Ilpu obpartHoM
XOJe MOJ3yHa, T. € NpH NoibeMe Bepxiell MIWTH WITaMia,
KOBII 7 C MOMOUIBIO PHIYAXKHOH CHCTEMBI BBOAUTCS B pabo-
gee npocTpaHcTBO. C HOMOILILIO BbITAJKHBATeJNiss OTHITAM-
NOBaHHas JeTajp BHITAJKHBAeTCsf M3 MATPHIBl H Tajaer
B xoBii 7. Ilpu onyckaHWu NOJI3yHa KOBUI 7, a BMeECTe C
HHM ¥ OTWITaMIIOBAaHHAs JE€Tajb BHIHOCATCH H3 palouelt
30HHL

KoBmopoe BBIHOCANlEE YCTPOHCTBG ¢ KJHHOBHIM MeXa-
HH3MOM mpeAcTtaBjieHo Ha puc. 3.45. Ocbk 2 noBopoTHOTO
KOBIIa 4 3aKpemisieTcss B BepPXHe#l mjiuTe IITaMia, a K HUK-
He#l mauTe Kpenmurcs Kaun J. BoaBpar KOBmA B HCXOAHOE
MOJIOXKEeHUEe OcyIlecTB/sieTcsl mpyxkuHoil kpyduenus /. llpnm
ONyCKAaHHK BepXHe# NJHTH INTaMIia KOBII 4 ¢ MOOMOIIBIO
KJI¥Ha 3 NOBOpAayHBaeTCsi BOKPYT OCH 2, 3aKpPYyUHBasi IPyKH-
ny /. IIpu sTOM oTHITaMNOBaHHAs AeTalb, HaXoAsLIasCcad Ha
KOBILIE, BHIHOCHTCsi H3 paGdéuedt sounl. IIpu nopbeme Bepx-
Heji TMJIHTH KOBII BO3BpALIaeTcs B HCXOJHOE TOJIOXKe-
Hue npyxuHo# I. Busr 5 orpanuuyuBaer mepeMellieHHe KOB-
wa 4
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Puec. 3.44. Buuocsiiuil KOBWI ¢ PHYANKHLM MEXAHHIMOM

BeiHocsee yCTPOHCTBO ¢ KOMOMHUPOBAHHBIM HieCTEPEH-
HO-peeuHbIM M PBIYAXKHBIM MeXaHH3MaMH II0Ka3aHO Ha
puc. 3.46.

Ha BepxHeil nssTe mTaMna KpemuTCs KPOHLUITEHH 2, KO-
TOpHl pe3nbOBOH CTAXKKON 3 CBsi3aH C AByNJeunM pbiva-
roMm 4. [Isynneunii peiyar 4 MoxKeT MOBOPAUYHBATHLCS OTHOCH-
TeJbHO OCH 9, 3aKpelyIeHHOH Ha ocHosBauuu 6. Ha propoMm
KOHIIe [ByIJle4ero peluara 4 Ha OCH yCTAHOBJIEHO 3y6uaToe
KoJeco 11, KOTOpOe HaXOJNHUTCA B 3allellJIeHHH C HemoIBHXK-
Hoii 10 w mopsmxkuoh pefixamu /2. HHoasuxkuas peiigka 12
onupaercst Ha posukd 7 u 8. OcHoBanue 6 yerpo#icTBa
LIapHHPHO KpenuTcs Ha HHXKHeH NJHTe LITaMIa, a yroJ
HaKJOHA KOBIIA | M HeMOABHXKHOTO JIOTKa-CKAH3a 9 Moxer
peryJHpoBaThCsl ¢ MOMOUIbIO BepxHell /3 W Huxkuedr 15 Tar
B cTsixkkoi raiiku J4. Huxnsis tara ycrpofictBa Kpenurcs
K CTaHHHE mpecca ¢ MOMOUIbI0 KpOHIWITeHHA 16,
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Pic. 3.45. Brinocsmuil KOBII ¢ KJAMHOBHIM MEXAaHH3MOM

B #cxomHOM NOJNOXKEHHH MPH PACHOJOXKEHHH MOJ3yHA
B BepxHell MepTBOii TOUKe KOBWI / uHaxoaHuTcsa B paboueit
30HE€ M I'OTOB K NpHeMy OTIITaMmnoBaHHO#H peranu. [Tpu omyc-
KaHHH T0JI3yHa ONyCKaeTCss H KPOHLITeHH 2 W ABYIJIEYHH
poiyar 4 moBopauxBaeTcs NPOTHB 4acoBoil crpesrd. Hux-
Huil KOHer peivara 4 ¢ sy6uateimM kojecom I/ mpu 3TOM Ha-
ypHaeT nepeMeliatbes BOpaso, 3ybuartoe Kojeco /! Hauu-
Haer NmepeKaThIBAaTbCs 110 HENMOJBHXKHOH pelike, yBjekas 3a
co6oil noABHKHYIO Deliky /2 m cBa3aHHBIA ¢ Hefi KoBu /,
BbIBOJA ero H3 paboyeii 30HH. OTITaMOoBaHHasg JAeTadb,
HaxoAslllasicss HAa KOBLie ! NMpu ero JBHXXeHHH BIPaBO H BHH3
majaerT Ha HEMOABHXKHBIA JOTOK-CKJAU3 9, yroJ HakJOHA KO-
TOPOro ROJIKEH 6HITL GoJiblile 22°) T. e. 3HAUHTENbHO HOJbLIE
yrja TpeHHs ckoJgbxkeHus. OTmramnoBanHas Jertadb MO
JOTKY-CKAu3y 9 nagaer B Tapy. .o

Ilpu obpattoM Xofe npecca KoBuI ! mepeMeniaerca Bie-
BO U BBEPX M NPHHAMAET OTLITAMIOBAHHYIO JeTalb, KOTO-
past BLITaJKHBAeTCsl U3 BEPXHe} 4acTH LITaMia.

Kak caenyer u3 upHBeleHHBLIX OMHCAHMH, CYIMeECTBYeT
6osbiIoe MHOrooGpasie BBIHOCAIUX ycTpodcrB. Ha MHOrHX
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Puc. 3.46. Buimocsamee yeTpoHCTBO ¢ IIECTEPEHHO-DEEUHBIM H PHUAK-
HBIM MeXauu3MaMmu

3aB0OJAaX MOXKHO BCTPETHTb KOHCTPYKIIMH, OTJHUANOIIHECS
OT ONHCAHHEIX BhHILE, HO OOINHE NPHHIUNBI MOCTPOEHHS H
pa6GoTH BBIHOCSAUIHX YCTPOHCTB aHa/JIOTHYHEI MPHBEJEHHBIM.
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Puc. 4.47. Polvaxunifi c6paculBaTesib ¢ HENPHBOAHBIM POJHKOBHM KOH-
Befiepom

Ins cHMXKEHHs] CHJ TPEHUS IIPU TlePeMelledHH OeTasH
CKJHU3Bl B Psifie CJOYYaeB BHIIOJHSIOT B BHJAE HENPHBOIHBIX
konBefiepoB (puc. 3.47). B nmosmoxenunm 1 mokaszam MomeHT
npueMa OTIUTAMIOBAHHOH AeTajd, B nojaoxeHuu I — mo-
MeHT cGpoca AeTasu B Tapy.

Mexanuueckie pyKH HaxolAT mpiMeHelHe I MeXaHu-
3alHH U aBTOMAaTH3aLHH HPOLEeCcCOB yAaJjeHus: KpymHoraba-
PUTHBIX U cpefHerabapUTHBIX JeTanel, TaKMX, KaK KPYOHO-
ra6aputHsele neranu aBToMoGuas (6eHs3obaKu, xeTanu Ky3o-
Ba u 1p.), u B coorBerctBuu ¢ ['OCT 17384—80 cayxar
IJIsT yIaNenus TOHKOJWCTOBHIX JeTajell, PacrnojoMeHHBX
Ha HUKHeld YacTH NITaMmIia, YCTAHOBJEHHOTO Ha 3aKPLITOM
npecce NPOCTOTO MM JBOHHOTO JEHCTBHS.

Cxema MexaHHYecKo# DYKH, 3aKpenJyseMoji Ha npecce,
npencTasjena Ha puc. 3.48. MexaHuueckas pyka HMeer
WHIMBHAYAJbLHOI THEBMONPHBOJ, YIpAaBJEHHE KOTOPOTO
CHHXPOHH3HPOBAaHO ¢ paboTofi mpecca BCAEACTBHe KHHE-
MaTHUYECKOH CBfI3H KOMaHJO0amnnapaTta PYKH, COCTOAIIEro W3
pana 138 ¢ kynaukamu 14 u 15, ¢ koneHuatoiM BajgoMm 17
npecca. Kynawok /4 ocyllecTB/asieT ynpaBjeHHEe OTBOLOM
H NOABOJAOM K Intamny 8 peiuara I0 ¢ KJelleBHM 3aXBaToM
7, a kynauok I5 obeclieunBaeT yhpaBJieHHEe KJEleBHM 3a-
xpatom 7. Tlpn moameMe mosn3yHa 5 mpecca NPOUCXOZHT
MOBOPOT KyJNAauKOB KOMamjoamnrnapaTa. TojaxaTesd KyJad-
Ko 16 u 18 BHIIONHSIIOT POJib KOHEUHBIX BHIKJIOUaTeJed,
KOTOpBle YRpaBJfioT paboTOH 3JeKTPOMArHHTOB BKJIOUe-
HHs NHeBMokJjananos 12 u 19, Yrazanusle Rjanagsl ynpas-
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Puc. 3.48. CxemMa MexallMuecKOil PyKH

asior pabotod umansapos I w 9. Tlopmens uwununapa [
cBsizad uepes noa3ymiky I/ ¢ peiuarom [0 pyku, a nopliieHb
uuaunapa 9 — ¢ Kaperkoli KJeuleBOro 3axsarta 7. Bepx-
HHA KOHell pHluara mnepeMelnaercssi [0 KPUBOJHHEHHOMY
Konupy 2, BBIIOJIHEHHOMY B KOpIyce DYKH, KOTOpHI#, B
CBOIO Oouepelb, cBsizaH ¢ Ttenaexkoli 4. Temexka 4 Moxer
nepeMeniaTbCAd B HaNpPaBJeHHHW, MePIeHIHKYJIAPHOM K
NJOCKOCTH 4YepTexa, 10 paMe 3, CMOHTHDOBAHHON Ha cra-
HHHe 1pecca.

B mcxopnoM TOJIOXKEHMH 3aXBaT PYKM HaXOJHTCA Ha
paccrosinun 50—80 MM oT xpoMku aaHua Aeranu, nojje-
Kawel yianeHHIO U3 paGoueir 30HB, B 3TOM MONOKEHAU
3axBaT HAXOAHTCA IO TeX MOp, IIOKa MOJ3YH HE MOAHHMET-
ca na seicoty 300 mm, Ilpu zaabHelilieM mogbeMe MMOJI3YHA
KyJayok 15 HaxXHMaeT Ha KOHEUHHIH BHKJAOYaTeln 16,
KOTOPHI JaeT KOMaHJy Ha NnepekJjioueHHe MHeBMOKJanaHa
12. Cxarpiit BO3AYX NOCTYIaeT B NPaByIO i10J0CTh ITHEBMA-
THuecKoro uunuuiapa 9. Kaperka nepememaercss BJE€BO, H
ryGKH KJIEIEBOTO 3axBaTa 3aXHMaOT ¢Jiaxen Aerann 6.
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Tlocne 3axBara ¢JaHna Aerasd 6 npu AajbHellleM
noj’beMe IOJ3yHA npecca OT KyJjauka I4 mojaercss KoMaH-
Ja Ha Iepek/JioueHHe nHeBMokJjanaha 19. Cixkartelii BO3-
AyX, TIOCTyNasi B HUIKHIOI YacTh UMJWHApa [, moauuMaer
noy3ymiky I/ u peruar 10, BepxHHil KOHell KOTOPOro mnepe-
memaercs no konupy 2. B pesynbrare 3T0ro HHXHHA KOHeEIL
pbiyara /0 c kJeUleBHIM 3aXBaToM 7/ nepeMmellaeTcsl BBepX
H Hanpago, 6Jarofaps 4eMy OTIITAMIOBaHHAA JleTa/b BHI-
HOCHTC U3 paboueit 30HBL Ilpu pmaJjpHelilueM moBOpOTE
KOJIEHYaTOro0 BaJa mpecca OT KOHEeUHBIX BHIKJIouaTeseli I8
u 16 nonpawoTcs KOMaHJAH Ha NMepeknioueHHe MHEeBMOKJamna-
HOB /2 u 19, uTo MPHBOJAUT K PAacKPHITHIO KJEMEBOro 3aXBa-
Ta 7 M BO3BPATy PYKH B MCXOJHOe moJoxenue, OTiTamno-
BaHHAA JeTajp NajaeT Ha CKJH3, POJIUKOBBHIE HJIH JEHTOU-
HBle KOHBEHepHl.

Jlast aBrOMaTH3allHH [pPOIECCOB  MEeXKOINEePalHOHHOro
TPAHCMOPTUPOBAHUs NoayhabpuKaToB Ha y4acTKax JIHCTO-
BOH HITAMIIOBKH KpynHorabGapuTibix neraseil HaubGosbllee
pacrnpocTpaHeHHe MOJYYHJIH JEeHTOUHBle KOHBeHephl. YKa-
3aHHbBle MeXaHH3MHBl MMEIOT, KaK TMPaBHJIO, HHIAHBHYa/ bHbIH
npuBol. B oueHb penkux cayuasx NpUBOA YKA32HHBIX TPaH-
CHOPTHBIX CPEACTB KHHEMAaTHUeCKH CBfI3aH C IIPHBOJOM
Apecca ujiu ero paGotra CHHXPOHH3HPOBaHa ¢ paboToil mpec-
ca.

Ha puc. 3.49 nokasan npuBoAHOH POJHMKOBHI KOHBekep
ILJs TpaHCHOPTHpPoBaHHs nonydabpHKaTOB MEXAy mpecca-
MH, YCTaHOBJEHHBIMH B aBTOMAaTHUECKYIO JuHHIO. Ponuku 7
CMOHTHPOBAaHBEl HA CBapHOH pame 3, KoTopas Ha 4YeTHIpex
KaTKaXx § ycraHOBJNeHa Ha peJbcax 4. PerynupoBanue ypos-
Hf KoHBe#lepa OTHOCHTeNbHO moJsia ofecrneunBaercs pery-
JupoBounbiMu BuHTamMu I0. Pama daxcupyercs OTHOCH-
TeJBHO TIpecca C MOMONIBID CHENHaJbHEIX CTOMOPHHIX BHH-
TOB.,

IpuBon poawkos 7 obecrmeyrBaercsd OT 3JEKTPOJBUIa-
Tesisl 6 uepe3s pedyKTOp 5, uenuyio mepexauy /I M uenuywo
cucremy 9. Ilepemelnenne nerajdu TPOHCXONHT B Hampas-
gennu K.

OcraHoBKa fNeTaju Ha NO3HLUHUH 3arpy3KH ofecneunBa-
ercsl KpoHurrefinoMm 2 ¢ AByMsa ynopamu I, KOTOpHe ocy-
IEeCTBASAIOT H BEIPABHUBAHHe NETaJd Nnepel MOAX0A0M K Hell
3aXBaTHOTO OpraHa MOJaIIero ycTpoicTaa.

Cranenupymomne yctpoiicTBa B aBTOMAaTH3HPOBAaHHOM
UHKJIe PabOTH TEXHOJOIMYECKOTO0 arperata  BHIIOJHSAIOT
3aBepINAUIYIO ONepPanHio: YKJaALBalOT AeTaJd B Ompeje-
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Puc. 3.49. Ipusosnon xouseliep ANA MeXKONEPaUHOHHOIO TPAHCIOPTH-
poBanus

JIEHHOM TIOpsiAKe AJSi KX IOCJeLyIOINero HCIoJb30BaHHS.
YerpoficTBa Aa5 cTalelupoBaHus OHIBAalOT ABYX THHOB:

1) ycrpoficTBa, B KOTOPHIX CTaleJHPOBaHHE NPOUCXO-
AWT B pesyJbrate CBOGOMHOTO NaNEHUS WIM CKOJbLKXEHHS
OTIUTAMIOBAHHLIX feTanefi (puc. 3.50, a—s);

2) ycTpoiicTBa, B KOTODHIX CTANEJIHPOBAHHE NPOBOAHTCH
NyTeM MNpPUEYIUTENBLHOTO NepeMelleHUs OTINTAMIOBAHHBIX
neranell B kaccery (puc. 3.50, 2).

Cranesmupymollue ycTpoHcTBa MOTYT GHITh OAHO- ¥ MHO-
TOMO3UUMOHHEIMH, YHcso mosuuuél BuIGHpaloT u3 pspa: 1,
2,3,4,6, 8.

YerpoficTBa nepBOH Tpynnsl TakKe moAPasfensiiOTCs Ha
JBe MOATPYIMNEH: ¢ pHKcalpel AeTaldu MO HaAPYXKHOMY KOH-
TYpy H ¢ (uKcanHed JAeTajH IO BHYTPEHHEMY KOHTYDY.

~
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Puc. 3.50 Cranenupylomue ycTpoficTa:

a—c duxkcanme O HAPYKHOMY KOHTYPY; & — ¢ duxcauygeft no BHYTpenHeMy
KOHTYDY; 8 — craneauposauye II-06pasHEIX TJIACTHH; 2 — ¢ OPHHYLUTEAbHBIM
nepeMeleHHeM 3aroTOBOK

Cranenupyiorcsi, Kak NPaBHJIO, IJIOCKHe aetanu. Ilaockue
nerann tuna Il-o6pas3nHelX maacTHH OGEYHO CTameNHpPYIOT
Ha CKJIH3aX ¢ H3MeHeHWeM HX opHeHTanuu, CHMMETDHUHBIE
JeTaji ¢ OTBEpCTHeM OOBIYHO CTaNeJHPYIOT Ha CTEepPIKHAX,
a yame BCero — co CBOOOAHBIM llajflcHHeM 3aroTOBOK (pHC.
3.51).

3aroToBky, nepeMeulaOlHecsT N0  JNOTKY-CKAu3y 4,
IaJal0T uepe3 OTBEPCTHS B JIOTKE H OJEeBAOTCS Ha crep-
*kenp 2. [locne 3amosHeRns OJHOIO CTEPXKHA Auck | moso-
PayHBAIOT C MOMOLIBIO PYKOSTKH 3 W HA PaBouyio MO3UIHIO
BCTaer Apyrofi crepxeHn. [Tociie 3amonmenust scex crepx-
Hell M3 Kophyca H3BJIeKaloT AUCK [ CO CTepKHSMH, Ha KO-
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Puc 351, Cranenupyiomee  ycTpoifictso ¢
(uKcanmeil 3aTOTOBOK [0 OTBEPCTHIO




TOPHIX HAHH3@HB 3arOTOBKH H Ha €ro MeCcTO yCTaHaBJAHBA-
IOT HOBBI}I KOMIIJIEKT,

Cranesupymoniee ycTpoHcTBo ¢ ¢HKcauueil 3aroTOBOK
M0 HapyXHOMY KOHTYPY aHAJOrHYHO N0 KoHcTpykuuu. Ilo
nepHbepun KOHTYypa ¢ ONpelesleHHBIM 3a30POM YCTAHABJH-
BaIOTCA OTPAHHUUTENbHEE CTEDIKHH, MEXJIy KOTOPHIMH H
VKJIaabiBaeTca  3aroroBka.  Ilpouecc cTanemHpoOBaHHs
II-o6pa3HbIx MIacTHH MoKasaH Ha pHc. 3.50, 6.

OnpenenenHbli HHTEpPEC INPeACTaBJISIET YCTPOHCTBO €
ODHHYAHTENLHEIM TepeMellleHHeM 3aroTOBOK C MOMOIIBIO
CIenHanbHOTO MHeBMonpuBona (cM. puc. 3.50, 2). B arom
clyuae 3arOTOBKH IIOCTYIIAIOT B Maras3uwH, KOTOPHIH 3amoJ-
HsieTcst CHM3Y. Bes croma 3aroToBoK yaepKupaercs crie-
UHaJbHBIME co6auykaMH, 3anojiHeHHe Mara3wuHa 3aroTOBKa-
MH DpPOBOJHTCA CHELHAJbHHM MHEBMOUHAHHAPOM, paboTa
KOTOpPOro CHHXPOHH3HpOBaHa ¢ palboToil mpecca.

ITpn aBTOMaTHUECKOH LITAMNOBKE BO3HHKaeT HeoOXomu-
MOCTb Dasfe/IATh MeJKHe OTXOJH IUTAMIOBKH M TOJydae-
Mble fetand. Ouenp wacro sra 3ajjaya pelraercss B KOHCT-
DYKUHH LITAMIIA NyTeM HANpaBJeHHs IITAMIYEMBIX HeTa-
Jefl B OTXOJAOB B Da3HBIE JIOTKH € HOMOUIBIO CHENHAaNLHBEIX
pasnenureneit. Korna 3to caenath 3aTpyAHUTENBHO MO TEM
WM MHBIM HPHYHHAM M JeTaJH W OTXOIBl LITAMIOBKH Ia-
NaioT B OJHY Tapy, NPHMEHAIOT pyUHble HJIH ClelHaJbHbIE
MeXaHHuecKHe cHra. lIpHMeHenHe CHT BO3MOXKIO TOJBKO
B TOM CJjiyyae, eCH pas3Mephl JIeTAJH U OTXOAOB pasauua-
I0TCS1 He MeHee ueM B 1,5—2 pa3a.

Bud A

=

Bapuanm nomxa

Puc. 3.52. BerpsaxuBarean gas yAaJMeHHS MEJKHX OTXOJOB
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Vnanenne oTx040B (IIPOCEUKH) BHIIOJHSETCS C ITOMO-
b0 JIOTKOB HJH KoHBehepoB. OOGBIUHO OTXORLI HAMpaBJs-
0TcAd JH60 K crmenuaJsJbpHON Tape, MH60 K JNIOKaM, MO KO-
TOPLIMH MPOXOAMT OOLIHE JEeHTOYHBIH KOHBeflep eNHHONA
LEXOBOH CUCTEMH VAAJNEHUS OTXOIOB.

Menkue oTxonbnl OOBIYHO NJIOXO IlepeMellaloTess MoK
JeHCTBYEM CHJH THAMECTH, NO3ITOMY HCHOJL30OBaHHE A
3TOH IeJH CKJIH30B WJH JIOTKOB B BHJAe HAKJOHHBIX IJOC-
KOCTeli He Bcerna JXaeT XejaeMblil pesyiabrar. Haunbob-
urui s dekT B 3TOM cjayyae I0JydaloT NPH HCIOJL30BaHUH
BHGPOJIOTKOB HJH JIOTKOB C TPHHYAHUTEJIbHEIM MeXaHuuec-
kUM BeTpaxuBaHueM (puc. 3.52), I'peGenxa 4, 3akpemse-
Hasi Ha BepxHe#l mJuTe mTamna, obecHeuyHBaeT IPUHYIH-
TeJIbHOE BCTPSXMBAHHE CTYINEHYATOTO JOTKA I, HA KOTOpPHIl
najgaer oTxoA. BcTpsxuBaHHe OCYINECTBIISETCS C NMOMOIIBIO
MOANDPYXKHUHEHHOl coGauky 8 M Kauwaloollerocst psuara 2,
CBSI3aHHOTO C JIOTKOM /.

B cayyae mpuMeHeHHst HeNPepHIBHOTO MaTepuasta (JeH-
TH) [JIs IITAMIOBKM fAerajefi OTXOMAL B BHAE JEHTH C BHI-
py6JIeHHBIMHA NETANAMHI H3MEJBUAIOT C IIOMOIIBLIO CHEHaslb-
HEIX Hoxeil. IlpuBox Hoxesoro ycrpo#icTBa Ajas pasjaene-
HUSl  OTXOJ0B OCYIeCTBJSIETCS OT IOJ3yHa mpecca.
CoBpeMeHHBIe TPECCH-aBTOMATH OCHAUAIOTCS YCTPOHCTBOM
VIS pa3fesieHust OTXOM0B.

raasa 4
ABTOMATU3ALUUSA NMPOLLECCOB KOBKH

4.1. ABTOMATH3AILUS U MEXAHH3AUUA
TNPOLLECCOB CBOBOJJHOHW KOBKH

Ha rugpaBanuecKux KOBOUHHIX [peccax H3ro-
TOBASOT okoJo 17 % (mo Macce) Bcex mokoBok. B To ke
BpeMsi 3TO OAMH W3 Hanbojee TPYLOSMKHX ¥ HauMeHee
NPOH3BOMMTENbHEIX MeTOLOB 06paloTKH MeTasoB HaBJe-
uueM. [losToMy ocofeHHO OCTPO CTOHT 3aJaua KOMILJIeKC-
HOH MeXaHH3aUHW ¥ aBTOMATH3aIHH [IPOIeccos CBOGOAHOH
KOBKH, INOJHOI0 HCKJIOUEHHs TSXKeJOro PYYHOro Tpyjla Ha
BCex 3Talax H3TOTOBJEHHS] TOKOBOK, MOBBLIUIEHHS TPOH3BO-
JHTENBHOCTA H TOUYHOCTH KOBKH.
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Jas peulends 9THX 3ajay Hapady ¢ MexaHudauuwei
BCeX TPYLOEeMKHX paboT HeoOXOAHMO aBTOMAaTH3HPOBATb
yIpaBjieHHe KOBOYHBIM ITIPECCOM M MaHHNYJTOPOM, CHH-
XpoHu3upoBas HX pabory, obecneuduTh yIpaBJjeHHe Harpe-
BOM 3aroToBOK M CJUTKOB, aBTOMaTH3HPOBaTh BHLAdy
CJTUTKOB W3 [€YH, [OJayy HHCTPYMeHTa, cMeHy O0HKOB
H T I

Kaxkjas u3 nepeunc/eHHBIX 3ajau SBJAETCH CaMOCTOS-
TeJbHOH Nmpo6JeMoll, HO Bce OHH B3aHMOCBSI3aHbl U IOITO-
My AOJKHBL peHlaThCid B OHpeJdeJeHHOH MOCJeJ0BaTeJabHO-
cTH. BrinosHeHuWe Bcero KOMIJIEKCa 3aRay MeXaHH3alMH H
aBTOMAaTH3alUUH CO3JaeT YCJIOBHA OJs INepexofa K IIpo-
rpaMMHOMY yIpaBJAeHHIO TpolleccaMH cBOOOJHOH KOBKH Ha
THAPAaBJIHYECKUX IIpeccax.

CoBpemeHHBIE CpeACTBA MEXaHM3aLMH, HCIOJb3yeMble
npu cBo0OJHOIl KOBKe Ha MOJOTAX W mnpeccax. XpoHOMeT-
pax paboTel rUAPaBAHUYECKOTO KOBOUHOI'O Hpecca YCHJAHeM
20 MH c mapunynsTopoM nokasaJ, 4To npH cBOGOLHOH
KOBKe Ha Ipecce MallunHoe BpeMs cocrasJisier 70—75 9%,
a BcmoMorateaptoe — 25—30 %, ITosroMy ongwn u3 myTei
NOBHIIUEHHs TPOH3BOJUTEJIbHOCTH KOBOUHOP TEXHOJOrHYe-
CKOr0 arperara — CHH:KeHHe BCIOMOIaTeJLHOIO BpeMeHH,
4TO BO3MOMKHO TOJIbKO HAa OCHOBE MeXaHH3alHH H aBTOMa-
TH3AUUH BCNOMOTraTesibHBIX onepauuii. IIpu pemleHun 3THX
3aj7lau OAHOBPEMEHHO C INOBHIILEHHEM IPOH3BOAHTENLHOCTH
KOBOYHOTO arperata MmoJaydaloT W OOJbIIOH cONHAaNbHBI
s dekrT, ypennuende 6e30NaCHOCTH U CHHXKeHHe TPaBMaTH3-
Ma B KY3HEUHEIX IeXaxX.

K mcnomoraresbHBIM omnepalusiM cBOOOZHOH KOBKH OT-
HOCSITCS: TPAHCHOPTHPOBAaHHE 3aroTOBOK, CJAHTKOB H TOTO-
BLIX TOKOBOK OT HarpeBaTesJbHOrO YCTPOHCTBA K KOBOUHO-
My arperaty u of6paTHO, MaHMWINyJHPOBaHHE 3arOTOBKOH,
CMeHa KOBOYHOIO HHCTPYMEHTa Ha mpeccax, yCTaHOBKa Ha-
KJIaJHOTO HHCTPYMEHTa (TOHNOPOB, HaMETOK U T. [.) JJs
py6KH TNOKOBOK, yJaJjeHuHe TpeIluH, BO3HHKAIOUINX IPH
KOBKe, KJeliMeHHe OTOBBIX MOKOBOK H T. I

3arpy3ounble MalIMHB, 3arpy3ka W BHIPY3Ka neyed H
Nofaya HarpeThiX CJAMTKCB K INpeccaM H KPYMIHBIM KOBOU-
HEIM MOJIOTaM OCYHIECTBJSIOTCS, KaK HPaBHIO, MaHHIYJAs-
TOpaMd wid KpaHamu. Mcoosb3oBaHHe MaHHIYJSTOPOB B
KauecTBe MNOCANOYHBIX MallHH sBJAsercd Majao3ddeKTus-
HBIM, TaK Kak BO BpeMsl TPAHCIOPTHPOBAHHS 3aroTOBKH
MaHHIYJSATOPOM KOBOUHHIH arperar mpocramBaer. [ToaTomy
B nociennee Bpema B CCCP u 3a pyGexoM Jsi 3arpysku
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H BLITPY3KH CJHTKOB H3 [I€Ueli ¥ TpaHcmopTupoBaHus Ha-
IPeThIX CJAHTKOB K NIpeccy NPHMEeHSIOT CIelHaJgbHble I0ca-
JouHble MalluHLL. B peay/ibTare TPaHCIOPTHUPOBAHHE 3aro-
TOBKH COBMellaeTcsl N0 BpPEMEHH C IIPOIleCCOM  KOBKH
npeablAylliell 3aTOTOBKHY.

IMocagouneie MaliuHb! (IIAapKHUP-MALIUHB) NPHMEHSIOT-
csl ABYX THIOB: HaNOJbHblE IJIsg CJAHTKOB Macco# g0 10 T,
H peJbcoBble AJs CauTKOB Maccoit 5—15 1. Dojiee Taxente
CJIMTKH TPaHCIOPTHPYIOT K NIpeccaM C NOMOLIBI0 MOCTOBBIX
KpPaHOB,

HanosbHas OespenbcoBast HOCafgouHasi Malipga (puc.
4.1) uMmeer TpHU KoJieca: 1Ba NepelHUX U OLHO 3aiHee. 3al-
Hee KO0J1eco — Be/lylliee, YTO NO3BOJISIET OCYLIeCTB/ATL MOBO-
pPOT MallIHHEl Ha MecTe u ofecrneuyuBaerT ee NOJBHUIKHOCTb M
MaHeBpPeHHOCTb. MamunHa nepeMemaercss ¢  MOMOLIBIO
3JIEKTPOABHraTe s, CBI3aHHOTO uepe3 peAYKTOp C 3aJHHM
KosecoMm. IlogbeM, onyckanne xo6ota I H 3aXKuM Kieluel
NPOBOAATCA THAPOTIPHBOAOM 3 OT MacijsiHoro Hacoca 2.
OJIeKTPOABHIaTeNH MAIIHHBl MOJYYalOT IMHTAHHE O rHOKO-
My Kabeslo, 3aKpelJeHHOMY Ha maure 4.

PenbcoBrle mocajouHble MallHHBL B OTJHYHME OT KOBOU-
HBIX MaHHUIYJSITOPOB CHAOXKeHL YAJHHEHIEIM X0060TOM,
Taknue MampHBEl OCYLIECTBJSIIOT CJEAYIOIIHE JBHMKEHHS:
NPOLOJbHOE TepeMelleiine MOCTa, NONEepeuHoe lepemeliie-
HHE TeJeXKH, TOBOpPOT miaarGopMbl, KauaHune xo6orta H
3axKHUM KJeuleil.

KoBouHBlii npecc ofciyxHBaeTcss MaHHOYJISATOPOM H
NOCaOoyHOH MalllHHOH, pacHOoJOKeHHBIMH 10 PasHble CTOPO-
HBl OT ocu npecca. Ocy NPOJOJBHBIX TlepeMelleHHil MaHH-
nmyJadaTopa M IOCafouHOH MaluuHBl coBnajaior. Ilurauue
2JIEKTPOJBHratesell nocaloYHOH MAUIHIILI OCYLIeCTBJSETCS

ot z 1

L

|

3

v

]
27

Puc. 4 1. BespenncoBasi HanoJbHas 3arpys3ouHasy MallHHa JJS CJAHTKOB
Maccot jo 5 T

~
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Ot TpoJJieeB, ycraHoBaeHHBIX B TpaHuutee, [locagounas Mma-
IIMHA, nepeMellasich BAOJAb Medel, MOxKeT 0O6CAyXHUBATDH
OJHOBPEMeHHO JBa mpecca, Harperble 3aroToBKH nepenia-
I0TCSl OT NOCAJOYHOH MalUlgHB K MAaHHOYJISATOPY <H3 KJe-
mell B kaemu», Mcmosb3oBaHme NOCaJOuHBIX MalIHH —
HauGonee sPQeKTHBHBIA cnocob 3arpy3kd M BEICPY3KH Ie-
yell ¥ TPAHCHOPTHPOBAHUS 3aTOTOBOK.
OcajouHo-noBopoTHble NJAKTHL. I1pH H3rOTOBJAEHHH KOPOT-
KHX NOKOBOK THIIAa TeJ BpalleHus H IUTaMIOBbIX KyOHKOB
60JiblIOE BpeMsi 3aHHMAIOT ONepallHH OCaJKH U TOPIOBKH.
B kagectBe HuKHero §oHKa npecca YacTo NPHMEHSAIOT HO-
BOPOTHBlE OCaJOyYHble MJMTHl C I[HEBMATHYeCKHM  HJH
3/IeKTPOMEXaHHYeCKHUM DNpPHBOJAOM. TakHe NJHTH ycTaHaB-
JHBAIOTCSI Ha CTOJIe Hpecca H cayXaT AJs IIOBOPOTa HJH
BpallleHHs NOKOBOK OTHOCHTe/JbHO BEePTHKAJBLHOH OCH Npec-
ca (puc. 4.2), J
Ot »aJeKTpoABHratesns H peAyKTopa BpallleHHe Iepeja-
ercsl luecTepHe 4, KoTopasi HAXOAHTCSI B 3allelJIeHHMH C
L[eBOUHBIM 06040M 5, 3aKpelJieHHBM Ha NOBOPOTHOM IMJaH-
waiibe 3. Cpepxy Ha miaHwaiby 3 ycTaHABIHBAETCS IJHTA
6 co cMeHHbIM BKJajbimeM 7. B ucxoaHom 1moJoxeHHH
nJaHaiba J, NoAHATaA C NOMOIIBIO TapesNpYaThiX NPYHHH
8, MoXeT BpallaThCsi OTHOCHTEJNbHO ocHOoBauusa 2. IlokoBka
ycraHaBjuBaeTca Ha niMre 6. Ilpu pabGouem Xxone mpecca
ycuaue geQopMHPOBaHMs He nepejaercss Ha Miapuku 9,
Ha KOTOpble AEHCTBYIOT TONBKO CHJH THKECTH NJaaHWaiGhl

Puc. 4.2. Ocanouno-HOBOPOTHAS TJWTA C 3JEKTPOMEXAHHYECKHM TIPU-
BOAOM ‘
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3, nautsl 6 u cuia TsiKecTH nokosku, Cyxaps I caymut
IJIS1 UEeHTPHPOBAHHS OCHOBaHHMS 2 NPH YCTAHOBKE HPHCIO-
coOJieHHs Ha cToJsie mpecca. B miure 6 uMenoTést cleuuadb-
Hble OTBEPCTHSA AJIg HOBOPOTa MJIAHWIAHOL BPYYHYIO B CJY-
yae MOJOMKM HPUBO/A.

B nocnennee Bpemst 37€KTPOMEXaHHUECKHE NPHBOL BCE
yaile 3aMeHsieTcst MHeBMaTHYecKHM. B sToM cayuae BMecTo
LeBOYHOrO 060J4a & ycTaHaBJAMBaerTcs XpaloBOe KoJjeco, a
Ha IITOKe MOPUIHS NHEBMATHUECKOTO LHJIHHIPA 3aKpemns-
ercsa cob6ayka. IlHeBMaTHuecKuii mpuBOA B OTJHYHE OT
3JIeKTpOoMexaHHueckoro obecrneynBaeT MOBOPOT IJIaHWAAGH
TOJIBKO Ha onpeleJeHHHH yroJ, 4to obnuHo ObiBaer [o-
CTaTOYHO. YTOJ MOBOPOTa INIAHINAHGE 3aBHCHT OT XOAa
NOPIHIHS MHEBMOLMIHHAPA.

HonbemHo-nosoporHbie cTosibl. [IpH  KOBKe NJHHHBIX
BajoB M GpycoB uacTo Tpebyercsl pa3sBepHYTh IIOKOBKY Ha
180° nocJje BHIMONHEHHsl ONepalUH NPOTSKKH OJHOTO H3
KOHLOB. a5 5T0f LelH npHUMEHSIOT MOABEMHO-IIOBOPOTHBIE
CTOJIbI, KOTOPLIE MOHTHPYIOTCS MeXKAy peJbCcaMHu MaHHIY-
JATOPa B CHENHMANTbHOM yray6aeHud. B nepaGoueMm mnosio-
XKeHHH npusMa 3 (puc. 4.3) HaxoawTcsl Ha 'YypOBHE M0Ja,

yTO6Bl HE MellaTb IIPOAOJIbHO-

& MY MepeMelleHHI0 MaHHITYJIs-
3 topa. Ilpn monaue cixKartoro
. BO3/lyXa B HHIKHIOIO TIOpLUIHe-

BYIO IMOJIOCTb NHEBMOUUJIHHA-
pa 2 nopiieHs / mogHHUMaeTcs
el B BepxHee pabouee M0JOXKe-
Hue. CJHTOK HJAH IOKOBKa
lT yKJaJAblBaeTcs Ha NPHIMy S H
¢ ToMoOlIbl X060Ta MaHHUIY-
JsiTOpa pasBopayuBaeTcs Ha
180°. Tlocne pasBopoTa OTKO-
BAHHLI{ KOHENl CJAHTKa 3aXBa-
THIBAETCH KJEHlaMH MaHHIy-
JTOpPa, a CTOJ ONyCKAeTCs B
HHXHee Hepabouee mOJO¥KeE-
HUe TPH Mojaue CKaToro BO3-
: [yXa B BEPXHIOI IITOKOBYIO
- N0JOCTh MHEBMOHHUJIHHADA.
i 1 B psage cayuaes mOBOpOT-
Puc. 43 Toxsemuo-mopoporusy  PE CTOMBL aHaJOTHYHOH KOH-
cTon ans pasmopota camtkop uw  CTPYKIHH, HO Ge3 MexaHH3Ma
MOKOBOK . HoabeMa H ONyCKaHHA ycTa-
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HapaMBaloTca cOOKY OT DeJbCOBHIX HyTell MaHHNYJASATOpa.
Pa3Bopor NOKOBOK BHINOJHSETCS aHAJOTHYHO.

HpucnocoOnenne s packaTku NoJabix noxosok. Iloc-
Jie BBITONHEHHS ONepPaldd PaCKATKM H3TOTOBJIEHHEIE KOJb-
11a o6BUHO TopuUyloT. das sToro Heo6X0LHMO YAANHTH pac-
KaTHble KO3JB H YCTAHOBHTb 0CAa}lOUHO-IIOBOPOTHYIO ILIHTY.
C nenbio CHHXKeHHS [OTePL BpeMeHM Ha 3aMeHy HHCTPY-
MeHTa B KY3HEUHBIX ILleXaxX NPHMEHSIOT pacKaTHBEle KO3JBl
¢ OTKMIHBIMH CTOHKaMH. ¥CTaHOBKa CTOEK B pabouee no-
JIOXKEHHe OCYLLeCTBJASETCS BPYUHYIO HJH C IOMOINLIO NHEB-
MOIPUBOJA.

K mure / (puc. 4.4) nmpuBapeHnl KPOHIITEHAHHE 2, K KO-
TOPBIM C HOMOLIBIO Ocell 6 Kpendrcs croiixu 3. Ilpu Boimos-
HEeHHH Ollepallid PacKaTK{ 3arOTOBKH & CTOHKH 8 HAXOAT-
Cfl B BEPTHKAJBLHOM NOJIOXeHHH, & B clydae HeoOXOIHMOCTH
OlIH MOTYT OBITh OTKHHYTHI C 1eJIbl0 OCBOGOXKEHHS] OBEpX-
HOCTH IJIATH JJIsS TOPLOBKH 3arotoBKH. OTKHIHBIE CTOHKH
II03BOJISIIOT BBIMOJHATL PAaCKaTKy Ha ONpaBkKe 4 3aroTokok
pasnuuHOd WHPHHB OJarofapsa HAJMWYMIO  HECKOJBKHX
oTBepcTHi B kpoHWTeliHax 2. Ha 3Tol Xe ninTe mpoBOJAT
0CaJIKy 3aTOTOBOK M NPOHIHBKY lepel packartkoil. lus pac-
KaTKH 3aroTOBOK NPHMEHSIOT OObIYHO HEeCKOJIbKO THIOpPa3-
MEpPOB OTKHAHHX CTOEK.

YcrpoiicrBa past  GoicTpore xpemsieHusi GoikoB. Ilpu

i

\1
T
2 I 9 2
1t 11
Puc, 4.4. VYuuBepcaJbHBHe packaTHHE KO3JH ¢ TS
OTKH/HBIMH CTOHKAME s~ | 4
i
—8 )
. / N
Puc. 4.5. TuaponpyxuHHHIH cmoco6 KpemJeHHs ] 5
BepxHero Gofika KOBOUHOTO mpecca [ 5
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KOBKE MOKOBOK pasyH4HOi KOHQHUrypauuH 4acTo MPHXOAMT-
csl MPOBOAUTH 3aMeHy HHCTpyMeHTa (0OHKOB) KOBOYHOrO
npecca, HAas Geicrporo yAaznenns paboyero HHCTPYMEHTa
npeccel OCHAIIAOTCH MNPOAOJIbHBIMU MEePEABHKHBIMH  CTO-
aamy. CMeHna G0HKOB NpPOBOJLHUTCA B cjIeyollies mocaefoBa-
TEJbHOCTH: IIONIEPEYHHa IIpecca ONyCKaercd A0 CMbIKaHHS
6oHKOB, 3aTeM 0CBOGOXAAeTcsl Koplyc BepxHero 6oiiKa oT
KJAMHOBOTO KpEIJjieHusi, NOCJIe Yero KOMIJIEKT GOHKOB
(nMXHUH W JleXallMid Ha HeM BePXHHH) IlepeMellaercd ¢
IOMOLIBIO IIPOJOJbHOIO MEPEABHKHOTO cTola M3 paboueit
30Hb. OIHOBPEMEHHO C 3THUM JBHKeHHeM B pabouyio 30HY
nojaercss KOMILIEKT APYTHX cmeHHbIXx Goiiko. M Bce ome-
pauyy NOBTOpAIOTCA B 06paTHoM mopsinke. Henymxnbli
KOMIJIeKT 60HKOB yOUpaeTcss KpaHOM.

Ha npaxrTuxe npHUMeHSIOT chaeiyiomiue ycTpolictBa AAf
KpensieHuss OOHKOB: MexaHHYeCKHe, IIHeBMATHYECKHE H
MHEeBMO- WK MHAPONPYKUHHBIE.

Ha 6uictpoxoiHBIX rHApaBJIHYECKHX Mpeccax, BXOAAIIHX
B COCTaB KOBOYHBIX KOMIJIEKCOB, NIPHMEHAIOT THAPONPYIKHH-
HOe YCTPOHCTBO AJisl KpelJieHHd Bepxuero Goifika, Koropoe
obecneynBaer ero OBHICTpOe H HaleXHOe KpelJieHHe K MOA-
BHXKHOM NONepeuYnHe,

B BepxHel uacth noaBHKHOH nonepeunnsl 3 (puc. 4.5)
Kpenurcst oboiiMa 9. Mexay 6yproMm tarn 2 W HHXKHeH
KPHINKOH 000HMBI ycTaHOBJEH Habop TapelbyaThlXx Mpy-
KHH, Ycunue OT CXKaThIX Tapesb4arhix MPYKHI Uepe3 TAry
nepefaeTcs pe4ary 6, cusuieMy Ha ocH 4 NPOYIIHHBL TH-
I'H U IpHXHMalouleMy QuaHel 5 Kopnyca 6oilKa K HHXHeill
4YacTH NOJABHXKHON nonepeunnsl. Ilpu cMene uHCTpymenra
XKHIKOCTb NOJ AaBJeHHEeM INOJaercs B THAPOUHJIHHAD 10,
nayHxep 1 KOTOporo, npeojoJieBasi YCHJIHE Tapelab4yaThiX
npyxuH, onyckaer tary 2. Ilpu aroM najsen 7 pbiuara 6
CKOJIb3HT 10 masy B pbiyare 8. Kak Ttosibko naJet 7 ynper-
CA B KOHel 11a3a, NPOHCXOAMT MOBOPOT phiuara 6 B NOJO-
JKeHHe, MOKAa3anHoe Ha puc. 4.5 WTPUXOBOji JnHKeH, H OoeK
npecca ocsofboxkpaercs.

MexaHu3auus npoueccoB paspe3ku MokoBok. OnHa u3
aKTyaJbHBHIX TNpobseM — paspaborka cnoco6oB GBHICTPOM
pasjienku (pa3pe3KH) HOKOBOK mocJie KOBKH, 06pYOKH ROH-
HOH H npuOBIBHOR uactell u T. A. HauGomee pacnpoctpa-
HEHHBI{ clocob6 pasjesiky 3aroToBOK — 370 pas3pybka moxo-
BOK KY3HEUHBIMH TONOPAMH, HAKJTAaJbBAEMEIMH Ha NOKOBKH
BpyuHyl. Cnoco6 5TOT MaJIONPOH3BOJHTENEH, H NPecC NpH
pa3pyl0Ke HCIOJIb3YETCS HEPaUMOHABHO.
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TloBeilneHHe INPOH3BOAHMTENBHOCTH H YJYyYIEHHE YCJIO-
BUH TpyAa NpH pasfiesKe NOKOBOK JOCTHraeTcsi 3a CYeT
NpUMeHeHUs YCTAHOBOK AJsl Ta3onaMeHHOH OTPe3KH, DTOT
cnoco® Apurofed AN pasjesikd NOKOBOK U3 YIJAEPOAHCTOH
u JerupoBaHHO# ctaJjei. [Ipoliecc pasaenkd MOKOBOK MOXK-
110 COBMECTHTb C IIPOLECCOM YJaJjleHHss TPeHIMH ra3onJja-
MeHHBIM croco6oM, OTpe3ka NOKOBOK BHIIOJHSETCA Ha
crnenquadbHoM crestaxKe. KoBounblfi mpece B 3TOM cJayuae
ocBoGoxgaercss AJs1  00paboTKu  cjaeAyollell  MOKOBKH.
Crnoco6 rasomjaMenHol OTpe3kH NOKOBOK HAXONHT OpHUMe-
HeHHe JJs pas3fenKkd Jeranel pauamerpoMm o 2,5 M.

KoBouHble MaHMmyasToph. B mpolecce KOBKH NOKOBKY
HeoOXOAMMO NOBOPayMBaTh H INepeMelliaTh, TaK KaK IIpH
KOBKe BBINOJIHSIETCS TOJbKO JIOKaJbHOE (MecTHOe) pedop-
MHpPOB4aHHE HEKOTOPOro yuYacTKa 3aroToBkd. CneuuasjbHas
MalluHa, NpejHasHavueHHasd HAJs BHUIOJHEHHS  Olepalui
BpAIleHHs] TOKOBKH OTHOCUTEJbHO ee TPOAOJBHOM OCU H
HOCTYIATEJbHOIO IlepeMellleHus] IOKOBKH, Ha3blBaeTcsi KO-
BOUHBIM MAHUOYJSITOPOM,

[IpoekTHPYIOT 1 W3TOTOBJAIOT KOBOUHBEIE MaHHMYJSTOPH
JIsi cIMTKOB Maccolt 1o 120 1. B 3aBHCHMOCTH OT KOHCTPYK-
UMH H 06J1aCTH HpHMeHEHHS KOBOUHBIH MaHHNYJSATOP, KO-
TOPHIH MBl 6y/leM Ha3HBaThb AJdg KPATKOCTH HPOCTO MaHHIY-
JISITOPOM, MOKeT BEINOJHATEL CAelyIOllNe IBHKEHUT: 3aKHM
H OCBOOOXJeHHEe II0KOBKH, MOBOPOT M IJIOCKONApaJiiellb-
HBle TepeMelleHVs] OKOBKH B BePTHKAAbLHON ¥ TOPH3OH-
TaJbHOI MNJOCKOCTSX, BpallleHHe NMOKOBKM BOKPYTI €e Mpo-
JIIOJILHO# OCH.

Bce koBounble MaHHUOYJASTOPH TOAPA3LeNAIOTCS Ha JBe
I'DYNNB: HamoJibHEle W nojABecHble. Hanoawbuele maununyms-
TOPHl, B CBOIO Ouepefb, ACJATCS HA DeNbCOBHE H Ge3pesb-
coBble. BespenbcoBble MaHHNYJAATOPH NPHMEHSIIOTCA [PH
KOBKE Ha MOJIOTaX M IPOEKTHUPYIOTCS AJisi CJAUTKOB Maccofi
He Gonee 2 1. KoBouHBle rHApaB/UYeCKHe NPECCH OCHAIA-
IOTCST MAHUNYJASTOPAMHI PeAbCOBOTO THIIA. -

Bce Ge3 MCKI0OUEHHS KOBOUHBIE MAaHUNYJIATOPH HMEIOT
KJEIEBYIO TOJIOBKY, V3eJ BpallleHHs KJeuleBOil IOJIOBKH,
y3eJ nojpbeMa u BuIpaBHHBaHHs x0060Ta.

¥Y3en MaHumy.nstopa, HA KOTOPOM YCTAaHOBJEHA KJlelle-
Bad roJoBKa, IpeaHa3HadeHHad AJd 3aXHuMa HOKOBKH UJH
CJUTKA, Ha3biBaeTcss x060TOM MaHUnyJasAropa., THOB MaHH-
NyJsTOPOB NpeacTaBJeHsl Ha puc. 4.6.

Tun [-— MOCTOBOH MaHUNYJATOP € TNPSIMOJHHEHHBIM
nepementeneM (puc. 4.6, a). Marunyasrtopsl 3TOr0 THHA
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Puc. 4.6. Tunbl KOBOUHBIX MAaHH-
AYJASITOPOB:

a—tun 1, 6 —tun II, 8 — tun 111,
e—run IV, § —tun V; I -—MocT ¢
MeXaHH3MOM nepeMelenus, 2 -—
TeJNeXKa; J— MexaHH3M HOBOPOTa
niatdopMbl; 4 — X060T ¢ MEXaHH3-
MOM 3aXHMa; & — yseJq BpalleHHs
xo060Ta, 6 — y3ea nogbeMa xo6oTa



MUMelOT IBHIKEHMs: NepeMellleHHe MOCTa 110 pejbcaM, yJo-
JKEHHBIM Ha MOJIy llexa, NepeMellleHHe TeJeXKKH IO MOCTY
B HANpaBJEHHH, NePHeHJHKYMSIPHOM K JBHKEHHIO MOCTa.

Tun Il — MOCTOBO}f MAHHNOYAATOP € NPAMOJIHHEHHBIM
nepeMenienueM H MOBOPOTHOH mnaatdopmoit (puc. 4.6, 6).
[To cpaBHenuo ¢ maHunyjistopamu THna | on Gosiee yHHU-
Bepcaset. Takofl MaHUIYJSITOP HMeeT MOBOPOTHYIO IJIaT-
dbopMy, YCTAHOBJEHHYIO Ha Tenexxe. MexaHu3MBl ppalile-
HHsT X060Ta, NOJbeMa ¥ BEHIpaBHHBaHUA x000Ta TakkKe ycra-
HaBJHBalOTCA Ha mJaaTdhopme, KOTOPasw MOKeET COBepliaTh
HOJHBIH O06OPOT OTHOCHTEJNBLHO BEepPTHKaJbHOH ocn. Manu-
nyjaatopsl tuna II umeror 6onee CHOXKHYI0O KOHCTPYKILUIO,
Taxkge MaHHDYJSTOPH YaCTO HCHOJB3YIOTCA  AJASI TpaHC-
HOPTHHIX Omepaiuii 1o nojave CAHTKOB K IIPecCy H B Kade-
CTBE MOCAJIOUHBIX MalluH, OCO0EHHO NPH OOCAYKUBAHHH
KaMepHBIX Teuelf, He HMEIIINX BLIKATHOTO MOZAA.

Tun III — rejeXeuHslli MaHUOYJATOP C TNPIMOJUHEH-
HBIM TiepeMellenueMm (puc. 4.6, 8). DroT THN MaHMOyJIA-
TOpa MpeicTaBjsfer coO0f TeneXKy MaHUNyJaATOpa TUIA
1, nepeMemarwuryocss HeNOCPeICTBEBHO 1O NoOJy uexa. Ta-
KHe MaHHNYJSATOPbl IPUMEHSIOTCA TOALKO AJIS BHITIOJHEHUS
TEXHOJOTHUECKHX onepauuil: BpallleHus CJUTKa BOKPYL €ro
OPOJOALHON OCH W fPOJOJBHOTO MEpeMelleHds] CJWTKA.
3ro naubGojee pacnpocTpaHeHHBIH, Haubosee YCTOHYMBHI
H KOMIAKTHHIH MaHunyadarop. Mauumynasitopst nofo6HOTO
THIIA HW3TOTOBJSIOT HJIsi CAHTKOB Maccod mo 120 T,

Tun IV — rTenekeuHmii MaHHUUYASITOP C HOBOPOTHOH
nnathopMoil ¥ NPAMOJMHEHHBIM mNepeMelleHuem (pHC.
4.6, 2). Hamnune Mexanusma nmoBopoTa NMAaTHOPMH BOXPYT
BEPTHKAJNLHOI oCH HesaeT ero 60jiee MaHeBPEHHRIM, PACIIH-
pseT BO3MOXKHOCTH €ro VHHUBEDCAJLHOTO  HPHMEHeHHS.
MauunynsTopsl TOXOGHOIO THIA W3TOTOBJASIOT AJS CJOHTKOB
Maccoi jgo 20 T.

Tun V — MocTOBOH MaHMOyAATOpP C BpallleHHeM N0 KPy-
roomy peancy (puc. 4.6, d). Mocr Takoro MaumnysasTopa
HMeeT BpallaTeJbHOe ABHIKEHHE OTHOCHTENbHO BEPTHKA/b-
HOH ocH. Manunyastopsl nNOAOGHOTO THNA NTPUMEHSIOTCS
TOT/ia, KOTlla KOBOUHOe 0060pylOBaHNe M HarpeBaTelbHEE
eyl paclookKeHB! MOJ YIJIOM IPYrT K APYTLY MM IO OK-
pyxnoctn. Takue MaHHTIYJATOPH  H3TOTOBJSIOTCH — AJS
CJIUTKOB Maccoil 1o b .

HanonbHble Ge3pesbcoBble MAUMYJSATOPH BechMa pas-
H00Opa3Hbl 1O CBOMM KOHCTPYKIMSIM, B OCHOBHOM H3-3a
MexaHuMsMa mepefHef IHoaBeckHm xo6ota. Bespenncoswie
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MAaHUTYJISTOPE HMEIOT HPEeHUMYIIEeCTBEHHO AJEKTPHYECKHi
NPHBOA H NMOJYYalOT MHTAaHHE TIO JMeKTpoxabenlo, Jexalie-
My Ha TOJAY lleXa W HaMaThiBAeMOMY Ha KaTyUIKy NpH ABHU-
JKEeHHH MaHHNyJAaTopa.

IlogBecHble MaHHOYJAATOPH NPHMEHSIOTCH 1Js O6CHIy-
JKUBAHWS KOBOUHHIX MOJIOTOB ¢ Maccoil majammux vacteil
10 2 1. Takue MaHHOYJASITOPH NEepPEMENIATCs IO MOHOPEb-
CY W BHIIOJHAIOT OJHOBPEMEHHO KaK TeXHOJOruuecKue
QyHKINY, TaK B QYHKUWM NOCAAOUHON MalIMHBI, YNpamis-
I0TCSl TakKpe MAaHHNYJSTOPH AMCTAHIHOHHO OT MOJBECHOTO
nyabta. IlonBecHrle MaHHNYJIATOPBHl  M3TOTOBJSIOT IS5
CJIMTKOB ¥ 3alOTOBOK Maccoil He Gosee 750 xr.

O6muit Bux manunysisitopa 11l Tuna mpejicraBieH Ha
puc. 4.7. Mauunynarop cocrour H3 Tenexku 15, xobora 2
¢ Knemawmu I, MexaHH3aMa nepefHell noaBeckKd xofora W
y3n0B npuBojfa. Tesexxa MaHUNyJASTOpa CBapHasi M TpU-
BOJUTCS B ABHIKEHHE 3JeKTpoaBuratenem 4.

¥3en xo60oTa MaHUNyASATOPa COCTOMT W3 CBAPHOTO KOp-
nyca, 3aKpelJIeHHOr0 Ha mycrtorejoM Baay. Ha ¢usanue Ba-
Jla 3akpenyien nuaHHAp /1 mexamusMa 3axuma. Ha nesom
KoHue xofora 2 zakpenseHn Kjieuiw [ ¢ NOABHIKHHEIMHE
ry6kaMu. PackpoiTHe H 3aKpBHITHE KJELUIEBOrO 3aXBaTa BhI-
MOJHSAETCS ¢ MOMOIIBIO nuAuHApa /I, KOTOPHI MOXeT OLITh
NHEeBMATHUECKUM HUJH THAPaBIHUECKUM,

KnemeBoft 3axBat COCTOHT M3 HENOIBHXKHBIX PbIUAros,
HUMEIOLHX HAKJOHHBIE KJMHOBBIE ITa3bl, W JIBYX NOABHIKHEBIX
pHIUATOB, COeAMHEeHHwX nonepeunHoit. Ha neBmx KoHumax
TIOJIBUKHBIX PHIYATOB 3aKPemJieHbl MOJBUXKHbIE TTOBOPOTHHE
ry6kn. Ha npaBeIXx KOHI@X pHIYArOB BHINOJHEHH POJIHKH,
KOTOpHle TepeMelnaloTed B HAKJIOHHBIX KJHHOBHIX —Masax
HEeNOABUKHBIX phruaros. [Ipy mepeMerieHnn NITOKa HHJIHHI-
pa I/ BumOJAHAETCS 3aXKHM HJAH PacKpLHITHe MOLBHKHBIX
ryGoK.

MexaunaM BpalueHuss X060Ta COCTOHT U3 3JIEKTPOABH-
ratens 10, nnawerapuoro peaykropa 12 u syGuartofi maph
13, memomast WecCTepHd KOTOPOil YCTAaHOBJAEHA Ha Bagdy,
cBsizaHHOM ¢ Xo6oTtoM 2. Ha npyrom KOHIle 3JIeKTPOJBHTa-
rens 10 3akpennen G6apabaH JIEHTOUHOTO TOPMO3a.

MexauusM nojgbeMa X060Ta BBIOJAHEH MOJHCIACTHHIM
¥ CMOHTHPOBaH Ha paMe 4, KoTopast ycTaHOBJeHa Ha Te-
gexke 15, Mexanuam cOCTOHT W3 3JeKTpoABuratens 9,
coenuHenuoro yupyroit mydroét § ¢ penykropoMm 7 ¥ ABYX
GapaGanoB 6 ¢ jeBo#l W mpapoil HapesKoil Aas Tpoca. Ba-
pa6Ganbl 6 mocaxeHH Ha BHIXOJHEE BaNsl peivKTopa 7.

~
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Tpoc 5, namareiBaeMuit Ha 6apaGaH, TUPOXOAHUT uyepe3
MOJUCTACTHYIO CHCTEMY, cOCTOsIIyr0 u3 Habopa mOABHK-
HBIX H HeNoJABHKHBIX 6/0k0B. Habop HemoABHXKHBIX GJIOKOB
3aKpemJyieH Ha TNpOyHIHHe 3, OXBaThBawllelr xo6or 2,
Kopnyc mMydTel 8 chOyXHT OJHOBDEMEHHO TOPMO3HHIM 6a-
paGaHOM JIEHTOUHOTO TOPMO3a, ¢ MOMOMUIBI0 KOTOporo ofec-
neyHBaeTcss TOPMOXKeHHe Mexanusma., Cienyer OTMeTHTB,
4TO MOJNHCTACTHEIe MeXaHHM3ME MOABeMa xo60Ta NMpHMEHS -
I0TCg TOJNBLKO Ha MaHHMAYJAATOPax HeGOJIBIIOH TPy30MOaBEM-
HoCcTH (Ans1 cnuTKOB Maccolt mo 10 T), Tak xakK Takoe
IICIIONHEeHHe MeXaHW3Ma [0JbeMa 3HAUUTENbHO YBEJNHYH-
BaeT BHICOTY MaHumysasaropa. Marunynstopsl Gosplueii
IPY30NOXBEMHOCTH OCHAIAIOTCS THAPABIUYECKHMH Mexa-
HH3MaMu nojabeMa xo00Ta i THAPABJIUIECKHME MeXxaHH3Ma-
M¥ BHpaBHWBaHust X000Ta, KOTOpHie WHOrAA HA3HBAIOT
yaJsiom 3axaHell noaBecku. C NoMoONIbI0O MeXaHH3Ma BHIPaBHH-
BaHUS BHIMOJNHAETCS NOABEM WM ONMyCKaHUE 3aJHEro KOH-
na xobora, uTo O6ecHeunBaeT NapaJdaeJbHOCTL OCH X000Ta
H ToJIa 1exa.

IIponosbHoe mepeMenieHHe TeNeXKH  OCYIIECTBJASETCS
OT peBepcHBHOro ajnektpojsuratenst I4. Tlpusomnbie, kax
IIpaBHJIO, MEpPefHHe KOJeca Mauuunysisropa. Ilurande peJib-
COBBIX MaHHITYJATOPCR OCYILLECTBJAsIeTcsl OT TpexdasHoil ce-
TH TEPEMEHHOTr0 TOKAa Uepe3 TPOJJIEH, YCTAHOBJEHHbIe B
crenyuanbHO 3aKpLITOH TpaHIlee.

UncTpymenranabipie MaHunyasitopel.  MHCTpymentanb-
HEle Manunyasitops (puc. 4.8) cayxaT AJd woauyd Ha-
KJIafHOTO HHCTPYMEHTa (TOMOPOB, HAMETOK, HaKJIaIHBIX
KBAaApaTOB I/ TOMOPOB W T. 1.), KOTOPHIe KPemnsiT Ha XO-
Gote Mamunyasitopa. XoGOT MOMKeT MOAHHUMATbCST H Omyc-
KaThC OT CchenuanpHoro npusoxa. HMucTpyMeHTadbHBIe
MAaHHMYJISTOPH BBITOJHSIOTCS, KaK MPaBHJo, 0e3pesbeoBh-
MH HaM nojsecHbIMH. MHCTpyMeHTaJMbHBIMH  MAaHHIYJISATO-
paMu OCHAIAITCHA THAPaBJNUECKHe KOBOYHBIE OpPeCcCH yCH-
JueM csbimre 30 MH.

KanroBarean. Ha MomHBIX KOBOYHBIX Tpeccax YCHIMEM
cume 80 MH #3roTOBASIIOT MOKOBKH H3 CJIMTKOB MAacCOH
ceoie 120 1. Ins Bpauieduss W TPOJOJBHOTO IMepemelne-
HUs1 TAKHX CJIHTKOB H TOKOBOK TIPHMEHSIOT TIOABECHBIE
npUBOAHEEe KaHTOBaTe . IIpuBoAHO# KaHTOBaTen b (pHC.
4.9) cocrour M3 Kopmyca 4, KOTODHH OKaHYMBaeTcss BHJI-
KO ¢ XBOCTOBHKOM [ JUIst MONBEUIHBAHHS 12 KPIOK KOBOU-
HOro Kpana. Buaka XBOCTOBHMEa CBsi3aHa € TIOJBHIKHBIM
KopnycoM 3 dYepe3 MOIIHBIE aMOPTH3aNHOHNLIE TPYZKHHLI
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Puc. 4.8. UncrpyMeHTaNbHBIH MaHUIYNATOD:

1 — gJemH ¢ MHCTPYMEHTOM; 2-— MOLBEMHHIt cTOoa; 3 — X060T; 4 — ruapasIuue-
ckuMfl DHAMHAD 3a)K¥Ma Kiaemefl; 5 — kaGeJb NORBOAA HHTAHUS; 6 -—— HacocHas
YCTaHOBKA

2. TIpuBOJ KaHTOBATEJsT COCTOHT H3 IJEKTPOLABHTATENsT 5,
dpukIHOHHOH MYyDTH 6, YepBAYHOrO peAyKTOopa 7, TOPMO-
3a 8, OTKpHITO# 3y6uaToil mepelauu, cocrosimell u3 3y6ua-
TeIX KoJiec 9 m 10. 3y6uateie koseca 10 rmocaxens Ha
Gapaban /1 npeobpasyonlero MexaHH3Ma, Ha KOTOPBLH
CBOGOJHO HaJleTa MOINHAS BTYJOUHO-DOJHKOBAS ILENb, H3-
TOTOBJIEHHAs W3 XKapompouyHol crand. CBHCAMOUIHA KOHeI|
nenu /2 HajieBaeTcs Ha KOBOUHBIN TATPOH HJHM HEMOCPe-
CTBEHHO Ha TNOKOBKY. Ilpu HeOOXOXMMOCTH MOBEPHYTHL TNO-
KOBKY WJIH CJHTOK, BCTaBJEHHB B KOBOUHHEH NaTpOH,
KPaHOBIIMK BKJOUAeT 3JeKTpoABHrarteas 5. Bpamenue ot
3JIEKTPOJBHraTE ST UePe3 PefYKTOP 7 W OTKPHITYI0 3yGua-
Ty mepenauy mnepenaercs Gapabauy I1. Bmecre ¢ Bpalre-
HHeM Gapabana I/ HaumHAOT nepeMmeliartbes uens 12w
MOBOPAYHBATHLCH XBOCTOBHK KOBOYHOTO NMATPOHA, B KOTOPHIH
BCTaBJIGH CJAHTOK WJIH MOKOBKA,

Ilnst mpemnoxpaHeHUs 3JeKTPOABUTATENS OT COTPSICEHUH
ero yCTaHABIWBAIOT HAa PE3UHOBHE aMopTuzatopel. I[lura-
HHe 3JeKTPOLBHUTaTeNs OCYUiecTBJseTcs 1O rubkoMmy Kabe-
JIIO, KOTOPHI TNPH ONYCKAHHH KAHTOBATEJS aBTOMATHUECKH
cmaTHBaercs ¢ GapaGaHa, YCTAaHOBJIEHHOTO Ha TeJeXKe
KOBOYHOTO KpaHa, a TIPH NOLbeMe KaHTOBaTeds BHOBL Ha-
MaTheiBaeTcsl Ha Gapabawn.

ABTOMaTH3anMsl TUAPABIMYECKHX KOBOYHBIX TPeECCOB.
OcHOBHasi 3a/1aua IIPH aBTOMATH3ANHH THAPABIUIECKHX KO-
BOUHBIX TIpeccoB — ofecrneueHyue aBTOMaTHUECKO# OCTaHOB-
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KH NOJABMXKHOH NONMEPEUHHB! Npecca B 3aJaHHOM TOJIOKEHHH
H mocjefyioliee peBepCHpOBaHHe ee JBHXKeHHs. IIpu aBToO-
MaTH3aUWH THIPABJIHYECKHX KOBOUYHHIX TIPECCOB pellaercd
KOMILIEKCHAS 3a/a4ya HM3MEPEHHs BBICOTH HJIH JHaMerpa
NOKOBKH M ynpaBJjeHHe IPEecCOM B 3aBHCHMOCTH OT pe3YJib-
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taToB uamepenus, CucTeMB aBTOMATHYECKOTO YIIPAaBJIeHHs
THApPaBJAHYECKIMH KOBOUHBLIMH NPECcCaMH SIBJISIIOTCS! NYTeBH-
MH HJH MO3HIHOHHBIMH, T. €. yIpaBJeHHe IPeccOM BBIIOJI-
HSIeTCA B 3aBUCHMOCTH OT TEKYILEro IOJIOXKEHHS NOJABHK-
HOH moIlepeuuHbl.

Il aBTOMATHUYECKOTO YIPAaBJIEHHs IPOLECCOM KOBKH
Ha THIPABJHUECKAX KOBOUYHBLIX Ipeccax HeoOXOIHMO HMeTb
yCTPONCTBO, COCTOSIIee M3 ABYX B3aUMOCBS3aHHBIX Y3J0B;
H3MEepHTEJBHOTO U UCHOJHHTEILHOTO.

Hsmeputennuslil y3es, obecrneunBaiomuii noJyveHHe
HHbOpMAaNUK O BHICOTE HJIH JHAMeTpe NMOKOBKH, ONpejeJssi-
eT CTPYKTYPY U KOHCTPYKIHMIO HCHOJHHTEJBHOH CHCTEMB
aBTOMATHYECKOTO YIpPaBJEHHUS MpeccoM, INpeacraBlsiolel
co60l KOMIJIEKC JIOTHUeCKH mpeobpasyiollell W yCHJIUTENb-
HO-HCIOJHUTENbHON anmapaTypH.

Bce cymiecTByiomue B HacTOsilee BpeMsl CHOCOOBI H3-
MepeHHs MOKOBOK MO TOJUIMHe (IHaMeTpy) MOMKHO pasje-
JUTH Ha JiBe OCHOBHbie TPYNIEI: HENMOCPEACTBEHHOIO H KOC-
BeHHOTO H3MepeHHs. [Ipu HemocpeICTBEHHOM H3MepDEHHH
IPOBOJNTCH CPaBHEHHe Da3MepoB IOKOBOK C 3TaJIOHOM,
B cayyae KOCBEHHOTO H3MEpeHHs 0 pa3Mepe TOKOBKH CYAAT
[0 OTHOCHTEILHOMY MOJOMKEHHI0 MOABHMKHON TONepedHHi
HJIH PACCTOSTHUIO Mexay Gofikamu,

IToMumo storo, BCce cmocoOB H3MepeHHSI NMOKOBOK IO
NPHHUHNY Depefaud HHGOPMALHH K H3MEPHUTENLHOMY Y3JY
MoryT OBITb Pa3fesieHn Ha JBe TPYMNB: CHOCOGH KOHTAKT-
HOTO H3MepeHHs, ONpeleNfIOIIHe HAJHIHe MeXaHHUeCKOll
CBSI3H TOJBHIKHOH TONMEPEYHHBl Tpecca € H3MEPUTENbHBIM
y3JIOM, U crnocoOsl GeCKOHTAKTHOrO H3MepeHHsd TNOKOBOK.
IIpu BeIGOpe TOoro uiam WHoro crnocoba u3MepeHHs HeoBXO-
IuMO ofpallaTh BHHMAaHHe HAa XapaKTep BHITOJHEHHS H3Me-
peHnit {BpYUHYIO HJIH MEXaHHYECKH), BO3MONKHOCTb COBME-
lleHHss W3MepeHHs ¢ IpPOIleccOM KOBKH, BO3MOXKHOCTh
JHCTAHIUOHHOf TNepenaud pe3yJbTATOB H3MepeHHsI B He-
CKOJIbKO MECT M BO3MOXHOCTb TOJIYUEHHS KOMaHIH O JO-
CTHXEHHH 3aJaHHOTO Da3Mepa MOKOBKH, 4YTo OCOGeHHO
BaXKHO IIPH pa3paboTKe CHCTEM aBTOMATHYECKOTO yrpaBsJe-
HHUSI KOBOUHBIMH TIPECCaMHu.

BoabmuecTBO cMocoGOB H3MepeHHST MTOKOBOK, paspato-
tTanHeX B CCCP u 3a py6exom 1Js aBTOMaTH3alUHH KOBOY-
HEIX TPECCOB, OCHOBAHHBI Ha KOCBEHHOM H3MEDEHHH, UTO
00DbACHAETCS BO3MOXKHOCTHIO HENMPEPBIBHOTO W3MepeHus IMo-
KOBOK B IIpolecce KOBKH, a TaK¥ke OTHOCHTENbHO! IpPOCTO-
TOH Ccrnoco6oB KOCBEeHHOTO u3Mepenus. [louTH Bce crmocobnt
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KOCBEHHOr0 u3MepeHHss 06eCneuHBalOT BO3MOXKHOCTEL TNMOJY-
YeHHs] CHMrHaJa, HCIOJb3YeMOTro [Jsl YIpPaBJEHHS IPECcCcOM.

K HemocraTrkam KOCBEHHBIX CIOCOG0OB MOXKHO OTHECTH
BHECEHHe INOrpeluHOCTeH H3MepeHUsI OT INPOMEXYTOUHBIX
3BEHbEB, MepefallIHX MeXaHH3MOB H YCTPOHCTB, 3a Cuer
yunpyroii pedopMaudu jrerafed mpecca, mnepekoca nonepe-
YHHBL H T. [.

BeckourakTHble H3MEPUTENbHLIE YCTPOUCTBA XapaKTepH-
3YIOTCA TeM, YTO B HHX OTCYTCTBYeT MexaHHUYecKasi CBfI3b C
NOJABHKHOH mnonepedunHofl npecca, 6jaarofapd ueMy ycTpa-
HsleTCsy OCHOBHOM HELOCTATOK KOHTaKTHHIX clocoboB HaMe-
PEeHHSsl, a WMEHHO NOJBEPXKEHHOCTL, H3IMEPHTEJbHBIX yCT-
poHCTB ymapHEIM Harpy3kam. B Hacrosimee BpeMsl H3BeCT-
HBl MIecTh GECKOHTAKTHHIX CIOCO00B H3MEPEHUS TOKOBOK:
panHOH3OTONMHBIH, (POTO3NEKTPUUECKHI, TeJSeBU3HOHHHI],
HHAYKIIHOHHBIHA, TNHeBMaTHYeCKHH ¥ €eMKOCTHOH, H3 KOTO-
pHIX Haubosbllee NPUMEHeHHe HauleJ PalHOM3OTONHHIH
cnoco6. PannonsoTonuerfi cnoco6 u3MepeHHS NOKOBOK OBLT
paspaboTaH KOJJIEKTHBOM Kadelpsl 060DYyAOBaHHUA H TeX-
HoJsorun KoskH # mramnoBky CTAHKHWHa.

Ilo npuHuEny JeficTBHS H3MepPUTENBHBIX YCTPOHCTB
KOHTAaKTHEIEe CIOCOOBH KOCBEHHOTO M3MepPEeHUS NMOKOBOK MO-
ryT ObITh pa3fiefieHbl HA TPU OCHOBHBIE TPYIIMBI: MeXauu-
yecKHe, I'HAPOMEXaHHYeCKHe H 3JIeKTpOMeXaHHuecKue, u3
KOTOPHIX HauboJbllee NPUMEHEHHE B CHCTEMax aBTOMAaTH-
3alHH KOBOUHBIX THAPOINPECCOB HAXOHAT 3JEKTpOMeXxaHH-
yeckue crnocolbl, TO3BOJAIONINE TOJYUYUThL IIEKTPHUECKUN
CHTHAJl O JOCTHXKEHHH 3a/]aHHOTO pa3Mepa IIOKOBKH.

B cymecTBylomux cHcTeMax aBTOMaTHYECKOTO VTpaB-
JIeHHsT KOBOUHBIMH IIpeCCaMH MPUMEHSIOTCS PaaHOH30TOI-
HEIl B 9JEeKTPOMEXaHHUECKHH cnocobn KOCBEHHOTO H3Me-
penust. IToaToMy ykasaHHBEe cnoco6ul H3MepeHHs MOKOBOK
Itesiecoobpas3Ho pacCMOTPeTh B KOMIIekce ¢ paboToil cH-
CTeM aBTOMATHUYECKOTO VNPABJEHHST KOBOUHBIMHM TH/ApaB-
JHYECKHMH NpeccaMH.

CHCcTeMbl aBTOMATHYECKOr0 YNPABJEHHS KOBOYHBIMH
npeccamu. CTPYKTYpa CHCTEMBl aBTOMAaTHUECKOTO YIIpaB-
JEeHHUS 3aBHCHT OT THIA NMPUMEHAEMOro JaTyhKa B xapax-
Tepa BHJAaBaeMOH WM KOMAalJH, HCNOJb3YeMOH 1Jsi ocTa-
HOBKM TMONEPeuHHH., BrilasaeMas JaTuWKOM KOMAaHIA MO-
XeT OHTL peneHHOro, aHaJOroBoro (HenpephiBHOFO) HJH
aHAJIOTO- THCKPETHOro THMA.

K nepBo#t rpynne naTunKOB pPeNEHHOrO THIIA MOTYT GHIThH
OTHeceHH (hoTO3JIeKTpUUecKre W PajHOU3OTOINHBIE NATIUKH,
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paborapiiue B peXuMe KOHEUHOrO BHIK/WOUaTead («da—
HET»).

AnasoroBrie JaTUMKH, BBIJAIONIHE HENPEPHIBHYIO  HH-
GopmManuoo © MNOJOXKEHHH MOJBHXKHOHA mMOMepeurHsl Ipec-
€a, — CeJIbCHHBl, PeOCTaTHbe NOTEHUHOMETpPbI, HHAYKTHB-
Hble, TpaHc(hOPMaTOPHO-HHAYKTHBHbLIE, [IHEBMATHUECKHE H
€MKOCTHbIE JATUYHKH,

K aHazsoro-AucKpeTHBIM AATYHKAM, HENPepLIBHO BHAA-
IOIIMM MMIIYJAbCHYIO HHPOPMALHIO O NPOXOKAECHHH MOABHXK-
HO} MomepeyHHOli HEKOTOPOro AMCKDPETHOrO OTpe3Ka MyTH,
OTHOCSITCS MHAYKUHOHHBIE JaTUHKH JHHEHHOTO H Bpallalo-
Hlerocss THNOB, a TaKXke KOJOUMIYJbCHbE HATYHKH LHD-
POBEIX cHCTeM, KOTOPHle BBHAAIOT HHPOpMAIHIO O MOJOXKe-
HHM HONepeyHHH B BUAe Habopa HMIYJbCOB B OlIpejesien-
HOM KOJe.

B nasbHelimiem anasnoroBast M aHaJOro-AMCKpeTHas HH-
¢opManua B GONBIIHHCTBE cJaydyaeB npeobpasyercss B pe-
JIeHHYI0 KOMaHJy, KOTopast M HCIOJb3YyeTcsl AJs aBTOMATH-
YeCKOH OCTAHOBKHM MJH pPEeBeDCHPOBAHUA JBHXKEHUS I0J-
BHIKIIOH MONepeynHEl mpecca.

Paccmorpum paboTy Tpex CHCTEM, KOTOpbie HJJIIOCTPH-
pyioT (GyHKIMOHHPOBAaHHE CHCTEMBl yIpaBJeHHs Ha Gase
NOJYUeHUs pesielHOH, aHaJOrOBOH H aHaJOoro-AHCKpPeTHOH
KOMaH/bl Ha OCTAHOBKY IONEPEYHHEL.

ITepBBIfi TUN YCTPOHCTB HJJIIOCTPHPyET CHCTEMa aBTO-
MaTHYECKOI0 yhpasjeHHs Ha 06a3e H3MepHTeNs INOKOBOK
CHIT-11 ¢ paauousoronbiM parunkom (puc. 4.10). Ha
NOJBHKHOH IONEpEeuHHe Ipecca 3aKpemjed HCTOYHHK 3
Gera-uanyuenns. PsfoM ¢ NpeccoM YCTAHOBJIEH MeXaHH3M
nepeMelleHns] KapeTku ¢ JBYMSl PaJAHOU30TONIIBIMH AaTUH-
KaMH 2 u 4. PannonzotonHblfi AaTuuk 2 — OocHOBHOR (pa-
Gounit), a naTuuk 4 — pesepBHHH, Ha cuayuai HecpabGaThIBa-
HHSl OCHOBHOH CHCTEMHI.

ITepen koBKOil omepartop mpecca C myJbTa yIpaBleHHs
yCTaHaBJIHBaeT KapeTKy 6 ¢ paJHOH30TONHBIMH AATUYHKAMH
2 u 4 Ha TpeGyeMblii pasMep IOKOBKM [0 CTPEJIOUHOMY
ykasaremio 9. Ilpn stom ajekrpoiBurarenn & Bpamgaer
XolloBoil BUHT [ W KapeTka 6 ¢ AaTUYHKAMH IlepeMelllaercs
Ha TpebyeMblit ypoBeb, Bpamenne Bunta 7 yepes cenbCHH-
narunk (CJ) um ceabcun-npuemuuk (CIT) nepemaercs Ha
CTpeJKy crpesouHoro ykasareas 9. Takum o6pasom, ycra-
HOBJIEHHOMY pasMepy Oy/leT COOTBETCTBOBATH OlpelesieH-
HBl#l YPOBeHb IMOJIOXKEHHs1 PaZHOU30TOMHBLIX AAaTUHKOB. Ilpu
nepeMelleHiy I[IOABHKHON IONEPEYHHBl BHH3, KaK TOJBKO
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Puc. 4.10. IlpunnunuanpHas cXeMa aBTOMAaTHYECKOTO YNPABJEHHS Hpec-
com Ha Gase uaMepurteas CHIT-11

HCTOYHHK Oera-usiyueHus 3 NOpaBHAETCS C XATUYHKOM 2,
nojaeTcsl CHI'Haj Ha GJok ynpaeienusi 7. CurHaa ot 6Ji0-
Ka ynpaBJeHHs 7 MOJaeTcsl Ha 30JOTHHK 8 M HCIOJb3yercd
JJIsT aBTOMAaTHYECKOrO YNpPaBJIEHHs MPeccoM.

Cucrema ynpasiedus CIIT-11 o6ecneunBaer mnonyas-
TOMATHYECKYI0O H aBTOMATHUECKyl0 paboTy mpecca NpH Ole-
palHax BBHITSXKH, pAaCKaTKH, ocaZKH M PasTOHKH B CIeAylO-
IHX peRHMax,

1. ABTOMaTHYeCKHii peBepc IIOJBMKHON NONepeynHsl
(aBTOMaTHUYeCKOE INepekJioueHHe Ha OOGPaTHBIA X04) 1O
JOCTHKEHHH 3aJaHHOrO pa3Mepa NMOKOBKH. Bce ocraabHble
KOMaHJBLl BEIAAeT onepaTop Inpecca.

2. ABToMaTrHueckasi KOBKa [0 3aJaiHOTO pa3Mmepa ¢
NJaBHBIM peryjupoBaHHeM o0O6paTHOTO X0la H OCTAaHOBKOM
NonepeynHsl B BEPXHEM NOJIOXKEHHH, UTO Heo6XOAUMO AJS
NOBOPOTA MOKOBKH BOKPYT' €e IPOAOJBHON OCH.

3. ABToMaTtHueckasl OTHeJKa IO 34aJaHHOrO pasMmepa C
YHCJOM XOJOB MOJABHKHOH monepeunnsl no 100 B 1 mMuu Ha
npeccax ycuauem 20—30 MH.

Ins Bcex mpeccoB H3MepHTENbHOE YCTPOHCTBO OJHHAKO-
BO, 4 U3MEHEHHs,, BHOCHMBEIe B TH/JPaBJHYCCKYID CXeMy
[peca NpPH ero aBTOMATH3alMH, UHIUBHAYAaJbHE H 3aBHCAT
OT HCIOJIHEHHS THAPOCXEMBL,

Cucrema CUIT-11 oGecneunBaer paboTy Ipecca B pe-
XHMe KOHEYHOTO. BEIKJIOUATE/sT H He YYHTHIBAeT BJIHAHHSA
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Pue. 4.11. DaexkTporujpaBiuuecKasi cxeMa aBTOMAaTH3allUH KOBOYHOTO
mpecca ¢ MOMOLIBIO  CEJbCHHOB

H3MEHeHHsI CKOPOCTH MONEPEYHHBl HA BEJHUYMHY HecTaOHJb-
Horo Bbifera mocJie mojayd KOMaHABl Ha OCTaHOBKY. Takas
cHcTeMa ofecleudBaeT H3rOTOBJIeHHEe NOKOBOK THIIA BaJIOB
¢ norpewnoctblo =4 MM. CHrHag OT H3MEPHTEIbHOrO
yeTpoiicTBa MOXKeT OLITH HCIOAB30BaH M JJIsl BKIOUEHUA
MeXaHU3MOB MAaHHNYJATOPA MO KaHaNly CBSI3H.

CxeMa anaJIOrOPOH 3JEKTPOIHAPAaBJIHUECKOH  CHCTEMBbI
ABTOMATH34LHH KOBOYHOIO Npecca ¢ HCNOJb30BaHHEM Cellb-
CHHOB NIpeJicTaBiena Ha pHc. 4.11.

CesibcHH TpelcTaBiseT co60ft 3JeKTPHUSCKYIO MallHHY
BPAlAlOIErocs HIH MOBOPOTHOrO THIIA, HMeIONIyIo J1Be
O6MOTKH: HEeNOABHXHYIO OOGMOTKY Ha cTatope H OOGMOTKY
Ha BpamawoineMca porope. Hanpsixkenue, cHuMaeMoe €
poTOpHOji OGMOTKM, 3aBHCHT OT YIJIOBOIO IOJIOXKEHHs PO-
TOpa, B YACTHOCTH, OT yIJia MeXJy PaBHOBECHBIM YCTOH-
YHBBEIM TNOJIOXKEHHEM DOTOPA M €ro TEeKYLIHM I10JIOKEHHUEM,

[ToxBuxKHas momepeurHa I THApaBIMYecKOro Inpecca
cBf3ala C pPOTOPOM IEPBOTO cenNbCHHa-faTuMka 2. CpaAsh
MOXKeT GbiTh LIeCTEPEHHO-PeeyHOM, TPOCOBOH HJH LeNHOH.

Xoj ycraHaBAMBaeT OIepPaTop ¢ MOMOUIBIO CelbCHHA 3
yepes MexaHHueckKoe ycrpoicTso 7. Ilas ycrpaHeHHs mepe-
HaJaf0K ycTpofcTBAa /7 B CXeMe NPELYCMOTPeH CeMbCHH §
C ycTaHOBOUHBIM ycTpoiictBom 6. OfuH H3  CeJbCHHOB
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ynpasJsieT nepeMelleHHeM NOABHMHOH NONEpPETIHHEl B OJ-
HOM HaNpaBJ/IeHMWH, HanpuMep BBepX, a Apyrod—B o6par-
HOM HamnpasjieHuu. PoToprle OGMOTKH BCeX CeNbCHHOB
BKJIIOUEHEl HapajllespHO H IHTAIOTCA OT 0OLIEro HCTOYHHKA
TIePEMEHHOr0 TOKAa.

O6MoTKa cratopa ceiabCHHa 8 BKJIOYeHAa Ha OGMOTKY
craropa ceabcuHa 2, Tpexdasnas oOMOTKa poTOpa BKJIO-
4aeTcss B 3aBACHMOCTH OT HaNpPABJIEHUSt nepeMelleHHust
NonepeynHH npecca Ha OOMOTKY cTaropa cejibcuHa 4 HJH
Ha OGMOTKy craropa ceabcHHa 8. Porop ceabcuHa 3
MeXaHHYECKU CBf3aH ¢ 6J0KOM pacnpele/iHTeNbHHX KJana-
HOB 8.

Ilepen HauasoM KOBKH OmepaTtop ycCTaHaBIAHBAaeT POTO-
PHl CeJIbCHHOB 4 1 5 B TOJOXKEHUS, COOTBETCTBYIOIIHE HHXK-
HEMY U BepPXHeMy IOJOXKEeHHSM NONepeuHHbl, T. €. HOJoXKe-
HUI0O TpebyeMOro pasMepa NOKOBKH H MOJOXEHHIO BLICTOSA
B BEpXHEM M0JOXKeHHH, POTOp cesnbcuBa J mMOBOpauMBaeTCH
OpH 3TOM Ha yToJ, paBHBI Pa3HOCTH MeXAy YIJIOBHIM IO-
JOXeHHeM pOTOpa CelbCHHA 2, KOTOPOE COOTBETCTBYET
HayajJy TepeMelleHHs NONepeuuusl mpecca, W YCTAHOBJEH-
HOMY YIVIOBOMY MOJIOXKeHHI0 poropa cenbcuHa 4. CB#A3b
MEXAY DPOTOpPOM CeJlbCHHa 3 M MexaHu3aMoM &8 TrUApaB/H-
YecKHX KJANaHoB TaKOBa, 4TO, UeM MeHbHIe yKaszaHHas
Pa3HOCTh YIVIOB, TeM Ha MEHBIIYI0 BeJHUHHY OTKpHIBaercCs
knanad. IlosroMy npu npuOJMMKeHUM TOJABHXHOH moOIe-
PEUMHBL K 32/jaHHOMY IMOJIOKEHHI0 NOCTEIEHHO 3aKpPLIBAIOT-
cfl KJanaHBl H CKOPOCTb NonepeynHsl yMeHbmlaercs., Kax
TOJIFKO DacCcoOracoBalHe CTAHOBUTCS DaBHHIM  HYJIO,
nonepeynHa ocradasauBaercs. [Ipu 3T0M O6MOTKHM poTOpa
nuddepennuanLHOro CeNbCHHA J Nepek/auarTca Ha of-
MOTKH CTaTOpa CeJNbCHHA 5, HACTPOEHHOTO Ha BEPXHIONO
TOYKY peBepca, MexanuaM & ruApaBANYECKHX KJANAHOB
nepekJalouaercs Ha BBHIIOJHeHHe o6partHoro xoza ({xojfa
BBepx). [lo aHajorum nmpH moAxoje K BepxHeH TOuKe pe-
Bepca NPOWCXOAUT TOCTENeHHOe 3aKPhITHE KJANaHOB H
CKODOCTb HOIepeudHbl cHHxaercd. Ilpw HyzneBom paccor-
JIACOBAHHH MONEPEYHHA OCTAHABJMBAETCH B BepXHeHd TOuKe
pesepca. [Tocae 31Oro LUKA MOBTOPAETCS.

IIpeumyinecTBo 3TOH CHCTEMB! 3aKJA049aeTcs B TOM, HTO
HMeeTCsl CBsI3b MeXIy MOJABHUKHOA NONepedHHOH u NoJloxKe-
HHeM KJAanaHOB pacnpenenurens, OJarogaps 4eMmy ocy-
MIeCTBJISIETCS INJIaBHOE IepeKJIoueHHe Ipecca B aBTOMaTH-
yeckux pexumax. HemocTatok cHCTeMB — OTHOCHTEJABHO
HH3Kasi TOuHoceb. Kpome TOro, mpu MOAXOJe K TOYKE
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peBepca  nomepeuHHa - MepexXoAHT  Ha  <HOJ3YUYIO»
CKOPOCTh U OeCKOHeYHO ROJrc npubiauzKaercs K IoJoxKe-
HHIO 3a/(aHHOT0 pa3Mepa NOKOBKH.

B aHanoro-muCKpPeTHHIX CHCTEMAax NPHMEHSIOTCS HM-
IyJbCcHble H UUPPOBEHE NATUHKM, OOeCHeudBalOIUHe Hempe-
PBHIBHOE C/IeXKeHHe 3a NepeMellleHHeM MOABHXKHON momepe-
upHbl npecca (puc. 4.12). JIBHiKeHHe NOABHKHON mHomepe-
YHHBl nepejpaercsy npeobpasosarenio [ (pue. 4.12, a) ¢
NOMOILIBIO TOHKOrO CTAJBHOTO TPOCA, OAHH KOHEH KOTOPOTro
3aKpellvieH Ha NO/IBHXKHON IONepeYnHe, a APYrol HaMaThi-
Baercs Ha NOAUPYXKHHEHHH§ Oapaban 2 (puc. 4.12, 6),
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11 3ax. 59 161



Bpamenne Gapabana nepefaercss Ha BXOAHOH Bajl pelyk-
TOpa 3 u Aajlee Ha TPH BHIXOAHHIX Bajia. IIpu 3Tom mepe-
Jlaua BpallleHHs Ha OAMH H3 BaJIOB NPOBOAMTCA C YCKOpe-
HHEM, a Ha OCTajJbHHIe —c 3aMeasienueM. Ilepenaroynnie
YHCcJ/Ia MeXAY BHXOJHEIMHM BaJlaMH mHolapHo pasHb 16.

Ha kaxpoM BHIXOZHOM BaJly YCTAHOBJIEH KOLOBHIM ANCK
4 Ha 16 nmosoxenu#t. Ha TopuoByl0 MOBEepXHOCTb /AHCKa
HakjeeHbl HAMarHHYeHHBle NJAaCTHHKH. B MOMeHT HpOXOxX-
JeHHsT MArHUT4 OKOJIO CepPAEcYHHKAa KATYIUKH IIPOHCXOMUT
yMeHblIeHHe HHAYKTHBHOIO CONDPOTHBJIEHHA NOCJHAeNHeH,
[losiyyennni curHaa nojaercsi B YyHPaBAsEeMYIO CXeMy.
s u3MepeHHs CKOpDOCTH IlepeMelleHHs MONepPeuyHHbl H
BBEAEHHUSI KOPPEKUHHU IO CKOPOCTH HCIIOJb3YeTCH Taxore-
HepaTop 5, CHTHaJA OT KOTOPOIO C NMOMOULIBIO CIEeLHaJbHOro
npeobpasoBatesisi [HepeBOLUTCS B UHPpPOBy1 Gopmy.

CrpykrypHasi cxeMa LHQPOBOH CHCTeMbl aBTOMaTHYeC-
KOro ynpasJieHHsl IPECCOM Mo 3aJaHHOMY Pa3Mepy NOKOBKH
npejacrasiena Ha puc, 4.13. C nyaera ynpasieHus onepa-
TOp Ipecca ¢ HOMOMBIO ycTpolicTBa 3 1o KaHajy / 3ajaer
TOJILIHHY NOKOBKH, a N0 KaHauay 2 3HaueHHe oGpaTHOro
xoza. llojoxenne NOABHXKHOH IONEpPEYHHBl npecca Hempe-
PBHIBHO (HKCHPYeTCSI  H3MEPHTEJNbHBIM YCTPOHCTBOM 6,
IMocrynatonias undopmauns 5 B 6i10Ke 4 cpaBHHBaeTcs ¢
3aZaHHLIM Pa3MepoM NOKOBKH. PaszHOCTh MeXAYy AByM$
CHrHaJlaMu OLleHHBaeTcsl Kak omubKa ¥ Korfa oluHbKa
CTAHOBHTCS PAaBHOH HYJIO uepe3 YCHJIHTEIbL 7 MOaercs
KoManja Ha 3osoTHUK 8. C NMOMOIIbLIO CepBONpPHBOLA BaJ
KJIaMaHHOrO pacrnpejieaure]ss 9 NOBOpadlBaeTcs B IMOJO-
XKeHue «CroM» M MOJABHXKIASA [IONEPEYHHA OCTaHABJIUBAETCS,
Ilocne 3Toro nomaercsas KOMaHjia Ha BHIIOJIHEHHE X0[a I0-
HepeudHbEl BBEPX M MONEpeUYHHa HAaYuHaeT MOJHHMAThCS.
Ilpn mombeMe momepeudHbl Ha 3aJaHHOE 3HaueHHe JIpecc
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Puc. 4.13. CrpykTypuas cxeMa HM(POBOH CHCTEMH yOPABJEHHA Ipec-
coM
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iepekaouaeTcs Ha XOA BHH3 M HAYMHAerTcsl ouepeAHol pa-
6ounit xoA. OnucaHHBI UHKJ IPOJOJAXKAaercd A0 TeX Hop,
[I0Ka OlepaTop YyAepiKHBaeT PYKOATKY yIpaB/JeHHA B IO-
Joxenuu «Koska»,

Jnsg yBenuueHUst TOYHOCTH  H3TOTOBJEHHSI [OKOBOK B
CHCTEMY YIIpaBJjieHHs BBelLeHbl OJIOKH, ITO3BOJIAIONIHE KOP-
PEKTHPOBATL MOMEHTHl 3aKPBITHSI KJAMaHOB B 3aBUCHMOCTH
OT pasauuHelx ¢akTopoB. Tak, OfHH OJOK KOPpPEKUHH YUH-
ThIBaeT YNPyryw AedpopMalnuio CTAHHHBI Tpecca, H CHrHAJ
Ha OCTAHOBKY HOIMEpPEYHHBl NMOZAETCS ¢ yUeToM YIPYrof
JnedopMaimu cranuubl. Qg aToro B rugpasiuuecKod Maru-
cTpaiau pabouero HUIHHApPA yCTAaHaBJAMUBAaeTCcs AaTYHK JAaB-
JleHusq paboyell KUAKOCTH.

W3 omncaHusi paccMOTPEHHBIX CHCTEM aBTOMATHYECKOTO
yIpaBJEHHsT MOXHO CcJeJaTh CJAeAyHIUlHe BbIBOLEL.

1. Cuctemni, paboraouine B pexuMe KOHEYHOTO BHI-
KJIOUATe/Isl, TPOCTH, HAJE€XHB B YKCIJIyataliy, HelleBH,
o6ecrneynBaioT AOCTATOYHO OOJBIIOE YHCJAO XOAO0B IIpH
OTHENKE M MOTPELIHOCTb H3OTOBJEHHS MHOKOBOK =4 MM.

2. Amajnorosele CHCTEMBI HMEIOT HENOCTATOK, BHIpaxa-
IOLHHCcS B TOM, UTO NONEpeyHHa MepexXOoAHT Ha <«HoJ3y-
9yl0» CKODOCThL NPHM TOAX0OAE K ToJoXeHHID Tpebyemoro
pa3Mepa M YBeJHUHBAETCS HPOAOJIKHTENBIIOCT,  KOBKH
HOKOBOK.

3. UudposBbie cHCcTeMB aBTOMaTHUECKOTO YHOpaB/eHHs
obecrneunBaloT AOCTATOYHYIO TOUHOCTbH H3TOTOBJIEHUS TNOKO-
BOK, HO OHH JIOPOTHE U CJOXKHBIE,

HudposriM cucreMaM NOpPeALIECTBOBAIH  HMIYJbCHBIE
CHCTEMBl aBTOMATHUECKOro yIpaBJlieHHsi npeccaMu. B rakux
CHCTeMax mnepeMellleHHI0 momepedynHs Ha 1 guckpery (1
3JIeMeHTapHB OTPEe30K IyTH, NPHHHMAaeMblll, KaK NpaBH-
JIo, ISl KOBOUHBIX NPECCOB PABHBIM | MM) COOTBETCTBOBAJ
1 umnyasc mpeobpaszosarend. CucremMa yhnpaBjeHHS] BHI-
MOJIHSJIA CYeT BHILABAEMEBIX HMIIYJbCOB IIyTEeM IIOCJE0BA-
TeJLHOTO npubaBienusi WIX Beuwrauust. [Ipu coBmazeHHH
YHCJa HMMIYJAbCOB H YHCJAA, COOTBETCTBYWOIEro pasMepy
IIOKOBKH, 3aJaBaeMOr0 Ha TNyJbTe YIpaBJeHHs, CHCTeMa
yIpaB/eHHsl BbAaBasja CHLHAJ, KOTODBIE  HCIOJb30BaJICs
AJst yupapgaenust npeccoM. OueBHAHO, UTO Takas cHuCTeMa
TaKxke paborana B peXHMe KOHEUHOr0 BHKJIIOUATENs.
Ho takme cucremn 06/agaior HH3KOH NOMeXO3allHLIeH-
HOCTBIO, TaK Kak NpH [PONycKe OJHOro HMIyJbca
HJIH NIPU NPOXOXKAEHHH B CUETHYIO CXeMY JOXKHOTO HMIYJIb-
. ca (moMexH) Takasd cHCTeMa MOKeT BBIJATh CHTHAJ Ha
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OCTAHOBKY IlONepeuHHsl JHGO paHblle, aubo yxe nocie
JOCTHXKEHHs 3a4aHHOrO pasMepa IOKOBKH, UTO, €CTECTBEH-
HO, npuBefeT K Gpaky nokoBkH, [lostomMy OT HMIOYJBCHBIX
CHCTEM OTKa3aJIHCh,

KoBounble Kommiekchl. B Hacrosiiliee BpeMsi OCHOBHOC
HampapJeHHe Pa3BHTHS aBTOMAaTH3aL UM NPOLECCOB KOBKH—
co3jlaHHe aBTOMATH3HPOBAHHBEIX KOMIJIEKCOB <KOBOYHBIi
npecc — MaHHOyAsTop». B coBpeMeHHBIX KOBOUHBIX KOMI-
JieKcax MCHOAB3YIOT TJIABHHIM 00pasoM TrHApDaBJHYECKHE
KOBOYHEIE INIPeCChl C HHXKHHM MAacJjOHAaCOCHBIM IIPHBOJOM.
Takofi npecc ocHamaercss AONQAHUTENbHBIM IHONEPEYHBIM
CTOJIOM H MarasmHOM ¢ KOMILIEKTOM G6OHKOB, B KOTOpDLIE
BXOJAT MJOCKHe OOHKH, BEIpe3Hbe O60fiKd, KOMOHHHDPOBAH-
HEle OOfiKM H OTPe3HOH HOXK, 3aMeHSIOIMH HaKjajaHbe
Tonopel (puc. 414). KoBounnlii npecc obciyKHBaercd oj-
HUM MJIH JBYMSI CIelNHaJU3HPOBAHHBIMH MallHNYJAATOPaMHU.
YnpaBnelne BCeMH arperataMi OCYULECTBJsETCH OT eABHOH
CHCTeMBl yIpaBJeHHs, C IOMOLIbI0 KOTOPOH KOMINIEKC pa-
Goraer B CIEAYIOIIMX peXHMaxX: pyuHOM, NOJyaBTOMaTHYe-
CKOM, aBTOMAaTH4YecKOM H nporpaMmHoM., llporpammzoe
ynpas/eHde opraHusyercs jqu6o ¢ nomoutpio cucreMer UIIY,
au6o ot ynpasasiouieii IBM.

KoBouyHBlE KOMIIJIEKCHI HMEIT Y3KOe TEeXHOJIOTHUECKOe
HasHauyenwe. OHM DpeiHAa3HAUEHbHi B OCHOBHOM JJIsi H3IO-
TOBJICHHSI MOKOBOK IVIAJAKHX M CTyNeHYaThlX BaJOB KPYIJIO-
ro cedeHusi ¥ AJHUHHBIX OPyCcOB KBaJpaTHOIO M IIPSAMO-
yroJbHOro ceueHu#, Takue MOKOBKH COCTAaBJSIIOT OOBIUHO
40—70 % oOmero ob6peMa (IO Macee) H3TOTOBJEHHS 10-
KOBOK B Ky3HEYHOM Iiexe.
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Puc. 4.14. Of6muil BHA aBTOMATHU3HPOBAHHOTO  KOBOUHOTO KOMILIEKCa
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Bce MexaHH3MB MaHHNYJASTOPOB OCHAIIENHl COOTBETCT-
BYIOIMMH JTaTUHKAMU TOJOXKeHHs (YrJOBBIMH M JHHEHHH-
MH) H JaTYMRaMu cKopocTH. I atuMK nosoxeHus: nomepe-
MHHBE TIpecca MMeeT JNUCKPETHOCTh, 1 MM, HaTyHK TNOJoMKe-
Ml MocTa Mauunyasropa — 5 MM. JlaTuug  yrjoBsoro
niepeMelllelns (moBopora) xof60Ta MaHHNYJAATOPA MMeeT
Auckpernocts 1°, JlaTuWku MexaHM3MOB TOIbeMa H BHIPaB-
nuBanusg xofora Takxke uMeloT Auckpernocts 1 mm. Ko-
BOUHBIM KOMIIJIEKCOM TMPH PYYHOM peXuMe pabOTH yrpag-
JsleT OJIUH YesoBeK — omepartop. IlonyaBTomMarnueckast H
agToMaTHuecKasi paboTra OCyHmecTBJASETCS TaK XKe, Kak ¥ Ha
apToMaTtusupoBansoM npecce. Ilpw mnporpaMmMHOM ynpas-
JeHHH TMOCJeL0BATEILHOCTh BHIMOJHEHUS OTAEJNBbHBIX Ole-
paumii BBogutcs ¢ nepdoJEeHTH MM ¢ MATHUTHOH KOMIaKT-
KaCCeTH.

ITporpaMma pa6oThl KOBOUHOTO KOMILJIEKCA COCTaBJISIET-
cs, KaK TMPaBUIO, IJs OCHOBHBIX Omepaluii KoBKH. Bce
BCIIOMOTraTeNbHble ONepaliMH H3 NPOrpaMMEl HCKJIIOUAIOTCH
H3-32 CJOKHOCTH HMX [POTPAMMEHPOBANHS H  BHIIOJ-
HSIOTCS TpH  DPYUHOM yOpaBJeHHH. B 3TOM ciayudae
HACTymaeT Tepepbls B nporpamMe M Ha Tabso omeparopa
3aropaercsl cooTBeTcTByiouiee coobmenne. [To okoHuaHuu
BBIIOJIHEHHSI BCHOMOTATEJBLHEIX ONepanuil, HampuMmep IO
OKOHTAHWM 3aMeHB Ky3HeUHHX GOHKOB M HX 3aKpeNseHuu
Ha mpecce, Ha Tabno omepatopa BLICBEUHBAETCS COOTBET-
cTBylOmee cooflieHne O 3aBeplieHnu omepanun. [locre
3TOT0 ONEpPaToOP KOMILJIEKCa TMEPEeBOAHT COOTBETCTBYIOIHH
nepexjwuaTeNs B nojoxeuue «IIporpammas u KOMOJeKc
nponoaxkaer paGoTars B MIPOrPaMMHOM peKHMe.

O6niuHo paBoTe KOBOUHOTO KOMILIEKCA BCerjga mpejire-
CTBYeT HACTpPO#Ka KYy3HEYHBIX MallWH, T. €, YCTaHOBKAa HY-
JIeBHIX MJAH HavaJbHBHIX TOUEK OTCUeTa H3MEPHTENbHBIX
CHCTeV KOMIITeKca. 3a HayaJbHYIO TOUKY OTCUeTa NOABMXK-
HOH MOMEPeTHHR MPUHHMAIT TOUKY KpafiHero BepXxHero
MOJIOXKEHUS, TaK KK Ha MOJOXKEeHHe 5TOH TOUKH He BJIHAeT
BHICOTa GONKOB, /S MEXaHH3MOB NPOJOJLHOTO TepeMelre-
THSl MaHUMYJASATOPOB —— TOUKY COTIPHKOCHOBEHHSI GOKOBOM
unockocty GofikoB ¢ TOPUOM KaelleBoro 3axsaTa. Ias
MeXaHuaMa Bpallenus xo60Ta HauajJbHOE TOJNOXKEHHe -—
BepPTHKaJbHOE TOJIOKEHNE KJEIeH.

ITpuvmeHeHne KOBOUHKIX KOMIUIEKCOB TIO3BOJISET CVIIIECT-
BEHHO TMOBLICHTH TOYHOCTH KOBKH MOKOBOK 10 = (2—5) MM,
4TO cO3/laeT MPEANOCHIKN JJI TepeBofa PAAa TOKOBOK B
NepBYI0 TPYNNY TOYHOCTH C YMEHBIIEHHBIMH KY3HEUHBIMH
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npumyckaMu u jgonyckamu, IIpm sTOM JMocTHraercsi cylue-
CTBEHHOE IIOBBIIIEHHE [POU3BOAHMTENbHOCTH Tpyaa. OjaHo-
BPEMEHHO C 3THM pabouHe BEIBOASTCS H3 OMACHON 30HHL,
HeT HeOOXOOHMOCTH MOAXOLHTH K HarpeTrodl MOKOBKe JJA
H3MepeHHs] ee pa3MepoB. Uuciao uneHOB KOBOYHOH Opura-
A cokpamgaerca. OmepaTtop Komiiekca paboTaeT B KOM-
(OPTHEIX YCJOBHSX B KaOHHe ¢ KOHIHUHOHHPOBAHHBIM
BO3JYXOM, ,

4.2. ABTOMATH3AILLUA NTPOILECCOB
POTALLHOHHOHN KOBKH

K ofopynoBanuio AJs paaHaJbHoro o6GKaTus
NOKOBOK WJIH POTAUMOHHOH KOBKH OTHOCATCS POT2ILHOHHO-
KOBOYHble MaUIWHBI H PajuajbHO-00KKMHBlEe HJIH PaiHalb-
HO-KOBOUHEIE MAlIWHEL, B pannajibHO-0GKHMHBIX MallHHAaXx
MHCTPYMEHT mnepeMeNlaercs B paiHaJbHOM OTHOCHTEJIbHO
OCH TOKOBKH HamTpaBJIeHHH BO3BPATHO-NOCTYIATeJNbHO OT
KPHBOWHNHO-IATYIIHOTO MeXaHH3Ma WJIH OT THAPOIPHBOAA.
B porauuonuo-KoBounbX MalllHHaX JOKajJbHoe BO3JeHCTBHE
Ha 3aroTOBKY OKashBalOT GOHKH, KOTOpDHE NepeMellarTcs
BO3BPATHO-TOCTYNATENLHO B pe3yanrate Bo3jAelcTBRUA Ha
HYUX POJINKOB, Bpalllalomuxcst BMecTe ¢ o6olimoil. Porauu-
OHHO-KOBOUYHble MALUHHBI MPHMEHSIIOTCS B OCHOBHOM JUIfl
H3rOTOBJEHUs BAaJOB KPYIJIOTO CeuUClHs JHaMeTpoM [0
100—120 mm. Ha nByXmINHUIAENIbHHX POTALHOHHO-KOBOY-
HBIX MOIIHHAX MOXKHO H3TOTOBJSITH CTyNeHJaTsle U KOHH-
yeckie BaJjbl, PoTalMOHHO-KOBOUHKE MALIHHB  HMEIOT
BBICOKVIO TIPOH3BOJAHTENbHOCTh, HO TPUMEHSIOTCH CPAaBHH-
TeJbHO PEAKO H3-32 HeAOCTATOUHO OO0JbIIHX HOMHHAJBHBIX
yCUAHL.

PagnanbHo-06:K¥MHBIE HJH  pafHajJLHO-KOBOUHBIE Ma-
IIMHL MPHUMEHSIIOT B KPYNHOCEPHIHOM H MacCOBOM IPOM3-
BOJACTBE NMOKOBOK TJIaJAKHX, CTYMEHYaTHIX M KOHMYECKUX Ba-
JIOB KPYIVIOr0 ceueHHs] H O6PYycOB KBaAPaTHOTO, LIECTH- H
BOCBMHUIPAHHOrO ceueHu#l. PaamanpHo-o6KHMHBIE MallHHBI
H3TOTOBJSIOTCH ycHAHeM no 20 MH, ¥ Ha HHX MOXHO
IPOU3BOAHTL Bajibl AuaMerpoM po 250—400 mwm.

B ocnoBHOM KOBOuHOEe 06OpPYJOBaHHE HCIOAL3YETCH HJIS
BBINOJTHEHHS! ONEpPAlyK TPOTHARKKH H ToJbko 256—30 % Bpe-
MeHH NPUXOAUTCS HAa OCAaJKy, NMPOUIIMBKY, PacKaTKy H T. L.
ITpoTsizKKa, KaK H3BECTHO, BHIMOJHSETCA MNOIEPEYHHIMH
o6KaTHSAMH MONMEePEMEHHO B PasHBIX Hampasjenusx. Ilpm
3TOM YacTh MeTajaja TedeT B OCeBOM HaNpaBJeHHH, T. €,
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BHIMOJIHSIETCS YAJIMHEHHE 3aTOTOBKH, a 4YacTb Merajnaa Te-
yeT B nomepeyHoM HanpaBiaenuu. Ecian xakum-1u60 obpa-
30M BOCHPENATCTBOBATHL TEUEHHIO MeTas1a B HONEePEeYHOM
HanpaBJjeHuH, TO 3)(HeKTUBHOCTL BHIIOJHEHUS OllepalHH
NPOTSAXKKH CYMECTBEHHO YBeJHYMTCS, a 3HAUHT, YBEJHUHTCA
H NPOM3BOJAHTENBLHOCTL paGoTel oGopynoBanusi. Takue cxe-
MB OPOTSIKKH pPeasu3yloTcsi B MHOro0ofKOBHIX Tpeccax,
rie neopMHpPOBaHHE yUacTKa 3arOTOBKH OCYHIECTBJISI€TCS
B JBYX, TPeX HJH B YeTHIPEX HAMpPaBJEHHSX OJHOBPEMEHHO.

HanGospliass npoOH3BOAMTENBHOCTL IIPH H3TOTOBJEHHH
NOKOBOK C BBITSIHYTOH OCBIO JOCTHraeTcst Ha pajHajbHO-
kKopounblx Mamunax (PKM). Mammnuel moryr 6BICTpPO Hepe-
HACTPamBaThCs, JErko NOANAIOTCS ABTOMATH3alUMH H BCTpa-
HBAIOTCSl B TOTOUHBIE JIHHHH.

PKM HenmpephBHOTO AeficTBHA BHIOJHAIOT XedopMHpO-
BaHHe 0Oe3 NOBOPOTAa 3aroToBOK. YAaps 60#KOB coBepuia-
IOTCSl MOOUepeHO U C TepeKphTHeM yuacTkoB Aedopmupo-
BaHUs mo mepumerpy sarotosku (puc. 4.15). C mByx cro-
pPOH MaIllWHBI YCTAHOBJEHH YCTPOACTBA C TPHBOAHBIMH
POJIMKaMH, KOTOpBle OCYILeCTBJSIIOT IIeHTPHPOBaHHE 3aro-
TOBKM 110 OCH MallUHHBE, a TakKXe [0Jayy 3aroTOBKH ¢
GeccTyneHyaTo PeryJnpyeMoil CKOpOCThHIO.

B ueTHpexGofiKOBBHIX MallliHaX HEMpepLIBHOTO JIeHCTBHS,
NpeHa3HAUYEHHBIX JJIsSI H3TOTOBJEHHS BaJoOB KPYIJIOTO H
KBagpaTHOro ceueHusi, O0MHM 3aroTOBKH  BHIOJHAETCH
NonepeMeHHO IByMsi mapaMu GoifikoB. B mecTHO0AKOBHIX
MawnHax oO6KHMM 3aroTOBKH BHIIIOJIHSIETCST OJHOBPEMEHHO

Puc., 4.15. Cxemnl peiicr-
BHsi OGOHWKOB B pajualb-
HO-KOBOYHBIX MaluHax
(PKM) HenpepbLIBHOIO
neficTeHS:

a—B yeTb pex 60fKOBLIX
PKM; 6 — B mecTHOOHKOBLIX
PKM; &8-—B BOCbMUGONKO-
Bbix PKM
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MeHHOro jeficTBHa OOHKOB B 2- X35 % </
MHoro6ofkoBstx PKM ARy

Puc. 4.17. Cxema ruppaniu- =
vyecko¥ PKM ITHUMTMAIU

-
F.il

TpeMsi GofikaMH, a B BOCbMHOOHKOBBIX — UeTHIpbMst GOii-
KaMH, HDH 3TOM HepeKpbIBaeTcsi 30Ha AEHCTBHS INpeAbIAY-
med rpynnsl GoiikoB. CKOPOCTb 0CeBOH NOAAYH 3arOoTOBKH
B TaKHX MaIHHaxX AOXOHLUT a0 20 m/MHH.

CyuiecTByer rpynna pagnajgbHO-O0XKHMHHX MalIHH, B
KOTOpHX ne(hOpPMHPOBAHKHE BHIIOJNHSAETCS B ABYX B3aHMHO
NepIeHNKYJASPHEIX MJIOCKOCTSAX ORHOBpeMeHHO (puc. 4.16).
Ilpr sTOoM Merann B ouare pnedopMalUM HAXOJUTCH B
COCTOSTHHM BCECTOPOHNEr0 CKAaTHsl, YTo NPHUBOAHT K HITEH-
CHBHOMY TEYeHHIO MeTajjia B oceBoMm HanpaBieHunu. Cxe-
M2  TIUAPABAMUCCKOH  PALBAALHO-KOBOUHOW  MaAIIMHH
kouctpykuun HHUWTMAUI npencraBaena ma puc. 4.17.
Mamnna nMeer uernipe pabGoumx GofiKa, YKPEIUVIEHHHX Ha
pruarax, Pa6ounmu miaockocTaMu GoHKH 06pasyloT 3aMK-
HYTHI# KOHTYD, IJIOIAfhb U TEepPHMeTp KOTOPOrO paBHOMep-
HO yMeHbllaeTcss NpH TMOBopoTe phiuaroB. Kaxkawi prruar
yKpenmJen Ha JIBYX OCfX, OZHAa H3 KOTOPLIX NOABHXKHA OT-
HOCHTEJILHO CcaMOro pwluara, a JApyrasi HOJABHXHA OTHOCH-
TeNbHO craHuHH. Ilpu moBopore nmpHBOAHOTO Kojbua I
priuarg 2 CHHXPOHHO IepeMelaloTcs, IpuieM Mexay pabo-
yell H HepaGouefl MOBEPXHOCTAMU COCefHHX OONKOB HMeeT-
csl MOCTOSIHHBI 3a30p. DTO HO3BOJsIET [IPOTATHBATL NOKOB-
KM KBaJpaTHOTO CeueHHsd C OCTPHIMH YrJaMH Ha BCeM
Juana3oHe pa3Mepos Ge3 3aMeHbl HHCTPYMEHTA.

Mamuna uMeer HHIMBUAyaNbLHBIE MAac/JIOHAaCOCHHIA IPH-
sBon. Homunanwnoe ycmiame ma xaxpoM Gofike —800 xH.
MakcamanbHoe packpuTHe GofikoB— 100 Mm. 3a oamn
IPOXOJL Ha MAlIMHE MOXKHO HOJNYYHTH ABYX-, TPEXKPAaTHYIO
BLITSXKKY KBaApaTHO[i 3arOTOBKH C OCTPBIMH yriamH. Ha
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Takofl MalllMiie MOMKHO MOJy4aTh 3aTOTOBKH TOJbKO KBaj-
PATHOTO CEUeHHs], YTO CYILIECTBEHHO CyxKaeT 006JsacTb HpH-
MEHEeHHs TaKHX MallvH.

B paamasbHO-KOBOUHLIX MaMIMIAX C OJIHOBPEMEHHHIM
JefictBHeM Bcex veThipex OofiKoB OGofikM He TepPeKpHBAIOT
soubl gedopmupoBanus. [10aToOMy B Takux MalmdHAX MOMH-
MO OCEBOH HOJaud 3ar0TOBKM 0053aTeJIbHO BHINOJHAETCS
IIOCTOSIHHOE BpallleHHe 3aroTOBKH B OJHYy CTOpoHy., 3aro-
TOBKa Bpalllaercss MaHUNyasaTopoM, paboTa  KOTOPOro
CHHXpOHH3UupoBaHa ¢ paborofi OofikoB MammHel, CxeMa
neficteua GOMKOB AN NOKOBOK KPYIJIONO M KBaApPaTHOroO
ceuyeHHH noka3aH® Ha puc. 4.18.

Ha puc. 4.19 noxasan npuBop pabouero 6Goiftka panu-
aJIbHO-KOBOUHOHM MallIMHEl, B KOTOPOH 6OHKH MOTYT nepe-
MeliaThcsg CHHXPOHHO uin momapHo. Imapasnuueckunit 1H-
auuap I 3zaxpenseH B crauube 3. Ilnyuxkep 2 mnepepaer
ycunne yepes WITOK /4 co chepuuecKuM NOANSTHHKOM TOJ-
kKatemo 17 u Go#iky 6. IIpu pabGoueMm xone Goex mepemelia-
eTcsl ¢ NMOMOIUIBI0 KPOHUITeHHa 5 MO KPYroBo#l TPaeKTOPHH
oTHOCHTeJNbHO Ocu 4 u pedopmupyer zarotoBky 7. [lpm
9TOM MeXJAy OOKOBHIMH TNOBEPXHOCTSIMH COCEAHHX GOHKOB
HMeeTcs 3230p, 3aBHCSANIHH OT yrJa NOBOPOTAa KPOHUITEH-
Ha 5. Jlna obecneueHuss BO3MOXKHOCTH KOBKM B LIHPOKOM
[HanasoHe pas3MepoB Oe3 3ameHbl 60HKOB B MalllHHE Mpexy-
CMOTDEH MeXaHHU3M, KOTOPHI CMelnaeT KPOHIUTEHH & H
TOJIKaTeNb [7 ¢ MOMOIILIO THAPABJIHUECKHX IUIAMHAPOB [5
u 16.

TTepexon ¢ npouecca pagnanbHOH KOBKM Ha pabory pas-
JeJpHO napaMH OoOfiKOB ocyllecTBasiercsi 6e3  3ajepiKKH
NIPOU3BOJCTBEHHOTO mpouecca H 6e3 CMeHH HHCTPyMeHTAa.

IIpn Heob6xoxauMocTH H3MEHHTH peXuM paboTH NPOBO-
JHUTCST CcTONOpEHHe KpoHWTeHHa [4 ¢ TMOMOIIBIO THAPONH-
JuRApa 12, coenuHeHHOro ¢ KpoHIrTefinoM § tarolt Il n

Puc, 4.18, Cxema onnoBpeMeHHOro AefictBHs GoiikoB PKM anst noxo-
BOK KPYIVIOTQ H KBaJpPAaTHOI'O CEYEeHHEt
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Puc, 4.19. TIpusoa paGoue-
ro GoiiKa ragpapjaHuecKofR
PKM

nanpueMm 9. B aToM cayuae KpouluTeidid 5 CBOMM MPHIHBOM
10 ynupaercs B peryaupyemblit ynop I3 u moi AeficTBHeM
mtoka I4 rtoaxarenr I7 MoXeT mnepeMeliaThCs TOJbBKO
IPSIMOJIHHEHO B HampaBJasIoUUX 8.

FTJIABA 5

KOHTPOJIbHO-BJIOKHUPYIOIIHUE YCTPOUCTBA
B KY3HEYHO-IITAMIIOBOYHOM NINPOU3BOACTBE

5.1. OBIIME CBEOEHUS
O KOHTPOJIbHO-BJIOKHPYIOHIUX
YCTPONCTBAX

Inpokoe BHeApeHHe CPEACTB MeXaHH3aLHH U
aBTOMAaTH3allHMH TIPH KOBKe M IUTaMIOBKE HEBO3MOXHO 0e3
HAJeXKHOrO KOHTPOJISA TMOJOXKeHHS 3arOoTOBKH B LITaMIe,
TOJIIIMHE NOAABaeMBIX MOJIOC, JIEHT U IITYYHBIX 34aTOTOBOK,
Yyuc/ia OJHOBPEMEHHO TI0JaBaeMbIX 3arOTOBOK, TEKyLIHX H
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KOHEYHLIX Pa3MepOB NMOKOBOK W MPOBEPKH JPYIHX TEXHOJIO-
rHUeCKHX NapaMeTpoB ¢ NMopaveidl KOMaHAHW Ha yIPaBJsiio-
1He Opra’e npecca WJIH MOJAIOUINX YCTPOHCTB NPH HECOB-
nafeHuy GaKTHICCKOTO COCTOSHNA C 3aAaHHEIM.

Mexanusupys HJaH aBTOMAaTH3HPYS NPOIECCH H3TOTOB-
JeHus Jjeraneli, HeoOGXoZMMO IpeiyCMaTPUBATL BO3IMONK-
HOCTh HAMEXKHOro KOHTPOJISl 32 XOAOM TEXHOJOTHYECKOro
npouecca. [log TEpMHHOM <«KOHTPOJb» HOHHMAETCS H3Me-
peHHe TpeGyeMEIX MapaMeTPOB TEXHOJIOTHYECKOro Npolec-
ca, IITAMNyeMOH [AeTaldu HJM 3arOTOBKH C HNOJyUEeHHeM
TeKyllefl WM IZHCKpeTHOH wuHbopMauun o006 H3IMEHeHHH
H3aMmepsemoro napamerpa. Mndopmanuio 06 uzMensiomuxcs
napaMerpax TeXHOJOrHYeCKOTro fponecca, HITaMIyeMoi
3arOTOBKYM WM JleTaji MOJydYaloT C TOMOWIBI0 JAaTYHKOB
pasyuyHOro pola. YcTpoficTBa, COCTOAUINE W3 AATYHKA W
6;10Kka npeobpasoBaHus NoaydeHHOH HuHpopmauuu B dop-
My, yA0OHY10 AJs BH3yaJbHOro HabJIoJleHWs WJIH cpaBHe-
HUSl C 3TAJIOHOM, Ha3HIBAIOTCS KOHTPOJBHBIMU YCTPOMHCT-
BaMH,

BroixozHasi peqMunHa KOHTPOJLHOTO yCTPOHCTBA MOMKET
H3MEHATbCS HENPepPLIBHO HJIM CKAukoo0pa3Ho. YcTpoficTBa
MePBOrO THIIA HA3BIBAIOT, KaK NPAaBHJO, AaHANOroBHIMH, a
BTOPOTO — JHCKPETHBIMH. B AMCKPETHHIX yCTPOHCTBax BHI-
XOJHAs BENHUHHA MOXKeT H3MeHSIThCA cKaukoo6pasuo (pe-
JeitHo) nnGo BHIXOZHON CHrHAJ MoOXeT ObITh IpelcranJell
B uudposoit ¢opme. 18 3TOr0 KOHTPONBLHO-U3MEPUTENH-
HOe YCTPOHCTBO MOJIKHO WMEThL HECKOJbKO BBIXOAOB H
CYMMapHHIY CHTHAJ MOJYYaloT B 3JeKTpuyeckoi ¢opme B
ONIpefiesIEHHOM KOJe.

KouTpossHoe ycTpOiiCcTBO, HUCKPETHHIH BBIXOJHOH CHI-
Ha/l KOTOPOTO HCMOAB3YeTCs AJA BRJIIYEHHA HJAH BHIKJIO-
yenust 06OPYAOBaHHS WJIH CPEACTB aBTOMATH3alHMH HasH-
BaeTcss  KOHTPOJBHO-GJIOKUpYIOMHM  ycrpolictBoM. [lox
TepMHHOM <«DBJIOKHpPOBKa» NMOHHMAIOT OTKJAOUeHHE 060opy-
JOBAHHS HJW CPEACTB ABTOMATH3alMH TNPH HpPeBLILIEHHH
3HAYeHHUs] H3MEPAEMOro Tapamerpa  TeXHOJOTHUECKOTO
npouecca, 3aTOTOBKY WJIH 1ITaMmnyeMmoll faeranu TpeGyeMoro
3HavYeHus,

Kak npaBujo, CcylecTBYIOUIHE CHCTEMH yIpaBJeHUst
3JeKTPHYECKHEe, XOTA CYMecTBYIOT H MOJHOCTbIO NMHEeBMaTH-
YecKHe CHCTEMBl YIPAaBJEHHA, NOJHOCTBHIO THIpaBJHUECKHE
CHCTEMH, a TaKXe U HMEeKTPOTHEBMATHUECKHe H 3JeKTpPO-
THApPABJIMUYECKHe CHCTEéME!, B 9JeKTPHYECKHX KOHTPOJBHO-
H3MepUTeNBHLX yeTpoficTBax wuHpopmanmsa o6 wuaMepse-
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MOM fapaMeTpe ¢ NoMollpio npeobpasosaTeneil npeobpasy-
eTcst B sJekTpudeckuil curHas. Ecam Ha BBIXOJE TaKOro
yeTpoficTBA HMEETCSl HENPEPHIBHO H3MEHSIOMHHCS CHTHAT
(nanmpuMmep, HenpepbIBHO-BO3pacTAlOIHU{), TO TaKoi H3Me-
putenb cunabxkaeTcss NOPOTOBHIM YCTPOMCTBOM, H3MEHSIO-
UM cKaukooOpas3Ho (pesefiHO) BHIXOAHYIO BEJNHUHHY OT
HYJIEBOTO 3NaYeHHs A0 HeKOTOPOro 3HaueHus. BxoaHnas me-
JNUAHA, TPH JOCTHXKEHHW KOTOPOH CHrHaJl Ha BHIXOJE
CKaukoo6pa3Ho yBeJHUYHBAETCH, Ha3BBAETCA MOPOTOM Cpa-
6areiBanusd. [Ipy yMeHBIIEHHH M3MEpPSEMOro MnapaMerpa
CHTHaJ: Ha BHIXOJE IOPOTOBOr0 ycTpoficTBa TakMXKe CKAYKO-
06pa3Ho yMeHbUIAeTCS OT HEKOTOPOro 3HAUeHHs 10 HYJA.
3nauenne HM3MepsieMOro mapaMerpa, TPH KOTOPOM CHTHAJ
yMeHbllIaeTcs CKaukooGpa3HO Ha BHIXOAE, HA3KIBAETCst MO-
pOr'OM OTNYCKAHHUA,

BosbHmuHCTBO CHCTEM ynpaBieHHS B Ky3HEUHO-IITaMIO-
BOUHOM TIPOM3BOJACTBE — 3JEKTPHUECKHE CHCTEMBI peJielHo-
ro THna.

CymecTByioniie MeTo/H yIpaBJeHuss o060pyAOBaHHEM
WIN TEeXHOJOTHYeCKMMH TpoleccaMu OasupyrmoTes Ha rac-
CHUBHOM M aKTHBHOM KoHTpoJse. ITpm naccupHoM KouTpoJe
wndopManus o6 HIMEPSeMOM THapaMerpe HCNOAb3yeTCH
TOJIBKO JUJIS OCTAlOBKH OBOPYAOBAHHA WJH CPeACTB aBTO-
Marnzanun. [Ipy akTHBHOM KOHTpOJie mubopmaiung o6 u3-
MepsieMOM TapaMeTpe HCHoabzyercs Jubo Adst yAaJeHHUS
JeTanyu WIAH 3arOTOBKH W3 TOTOKa, Jubo 1 H3MEHeHHd
KOHTPOJUPYEMOTO TTapaMerpa, eCcaH 3TO BO3MOXKHO {HAalUpH-
Mep, A TepeopHeHTaNMH AeTand WIn 3arotoBku). M B
TOM, H B JADYIOM cJyuae aBTOMATHYerKHH UHKJA paboThl
06OpYIOBaHUS H CPEICTB aBTOMATH3AallM¥ HEe TPepEBaeTcs,
4YTO CYIIECTBEHHO CKAa3bIBAeTCS Ha IMPOU3BOAUTENBIOCTH U
s¢hherTUBIOCTH PABOTH KY3HEUHO-UITAMIOBOUHOTO 000OpPY-
JIOBaHHUS.

Konurpoanro-6aokupyoOmUe yeTpoiicTBa, TNpPHMeHgeMEbIe
B JApyrax obaactax MerannoobpaboTKu, NIPH HCMOJAL30BaA-
HUH WX B KY3HEYHO-IITAMIOBOUHOM TMPOH3BOICTBE H3-33 €ro
crrenupHUHOCTH He ofecmeunBaloT HalexHOH paboTh H He
OXBATHIBAIOT BCEX MaPaMETPOB, TOAJEXKAMWHUX KOHTPOJIO.
K crenudugeckum ocoOBGeHHOCTAM KY3HEUHO-UITAaMIIOBOYHOTO
IPOM3BOACTBA OTHOCATCA 3HAKONEpPEeMeHHEle HAarpyskHu, IH-
HaMHYeCcKoe BO3NeHCTBUE  VCHAWH,  RPaTKOBPEMEHHOCTb
npouecca ob6paborku nertamd u T. 1. B pesvibrate xpar-
KOBpEMEeHHOCTH mpouecca 06paboTKY, B WACTHOCTH TIPH
IMTAMIOBKE Ha KPHBONMIHNHBIX MallMHAX WJIH C HCIOJB3O-
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BaHHEM MalllUH yAapHOro WJIH HMIYJbCHOTO AeHCTBHS, He
yAaercs 10JaTh KOPPEKTHUPYIOLLYIO KOMAaHAy Ha H3MeHe-
HUe IapaMeTpoB Ipoliecca BO BpeMa JAe(opMHPOBaHHA.
[{osTomMy ouenp wacTo 0 pesyabraTax BO3AEHCTBHSA CYAAT
He B mpouecce LepOpPMHPOBAHHUA, a nocie JedopMHPOBAHHA
3arOTOBKH, M KODDeKTHPYIOIlue JeHCTBHS BHOCAT pedJiekc-
HO, T. €. 10 pe3ysabTaraM 06palbOTKH NpeiblAylied AeTalld.

Ha oTHocutTe/nbHO THXOXOZHOM OGOpYyJIOBaHHH — Ha
THAPaBJIHYECKHX Ipeccax -— HHOIAA YyJAaercs BMeLIAThCs
B npouecc 06paboTKH BO BpeMsl Ae(OpMHpOBAHHA 3aroToB-
KM, HalpuMep IPH KOBKe Ha THAPaBJHMUECKHX IIpeccax MOXK-
HO [0JaTh KOMaHAY Ha peBepCHPOBaHMe ABIXKEHHS IMOIepe-
YHHBE NPU JOCTHKEHHH 3aJaHHOTO pa3Mepa IOKOBKH.

B cuny xpaTkoBpeMeHHOCTH npoLecca AedOopMUpPOBaliHg
GOJILIIMHCTBO CHCTEM  aBTOMaTHUYECKOIo YIpaBJeHHS B
Ky3HeYHO-IITAMIOBOYHOM MPOH3BOJicTBE paboTaloT no pa-
30MKHYTOMY NpHHOUNY., Pa30MKHyTHle CHCTeMB aBTOMATH-
YeCKOI'0 yNpaBJeHHS NPUMEHSIOT TOTJa, KOrja pesyJsbrar
Bo3JeficTBUSA Ha Npolecc 3apanee usBectreH. IIo pasomkHy-
TOMY I[pUHIHNY paGoTaloT KOMMYTALHOHHEIE CHCTEME
BKJIOUEHHs OGOpPYAOBaHHsi U CPEACTB  aBTOMATH3alUH.
Knaccuueckne cucTeMbl aBTOMAaTHUECKOTO YIpaBJeHUS —
3aMKHYTHle aBTOMaTHYeCKHe CHCTeMBl — IIPHMEHSIOTCA
TOJILKO Ha MeJJleHHo paboramouleM o000DyZOBaHWH, HaIpH-
Mep J[AJisi YIpaBJeHHs TeMIepaTypHbIM PeXHMOM HarpeBa-
TeJBHLIX H TepMuuYecKux IHeuefl, B saMkuyThIX cucTeMax
pH(opManusa, HanpuMep O TeMOeparype B meud, npeobpa-
3yercs M NOJAeTcsl Ha BXOJ CHCTEMLl M B CHCTEMEe aBTOMa-
THUECKOIO ympaBJjieHUsl BHpabaThiBaeTCs KOPpPeKTHPYIOIHH
CHrHasl IJsl TOJAJepXanud 3aJaHHOTO YPOBHsI BEIXOAHOH
BeJUYHHBl WM AJS H3MEHEHHs ee IO ONpeleleHHOMy 3a-
KOHY.,

HononuutenbHoe Tpe6oBaHHe K KOHTPOJBHO-BJOKHDYIO-
OIMM YCTPOHACTBAM Ky3HEUHO-IITAMIOBOYHOTO IIPOHU3BOACT-
Ba — BHICOKasl HAAEXHOCTh B YCJOBHSX 3HakOIlepeMeHHBIX
HArpysok. B ycJoOBHSIX Ky3HEUHBHIX LEXOB MeJKOAMCIepcHAs
NbIJIEBUJHAS OKaJHHA YacTO BHIBOJHT M3 CTPOst TOHKHE
UyBCTBUTEJbHBIE JATUHKH, KOTOpHIE YCIEIHO paboTaioT B
YCJIOBHSX LEX0B Mexanuueckofl o6paborku. Hammune 3aso-
POB B MeXaHHUECKHX COEAMHEHHSX NPH 3HaKONEepeMeHHBEIX H
HMIOYJIbCHBIX HATPY3KaX DPHBOJMT K NOSBJEHHIO NOBLILIEH-
HEIX JIODTOB, NMOTepe YYBCTBHTEJNBHOCTH JAaTYHKOB M B KO-
HEYHOM HTOre K OBICTPOMY HX BHIXOAY H3 crpod. Ilostomy
JaTUHKH, NIPHUMeHsieMble B Ky3HEUHO-IITAMIOBOYHOM IIPO-
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usBofictBe, 6asUpPYOTCH B OCHOBHOM Ha GecKOHTAKTHBIX
npuHuunax. KoHTpo/bHO-6JIOKHpYIOLIHe YCTpOiiciBa AOMXK-
Hbl ObITh NblJIEe- W BJAaroHeNPOHHLAEeMBIMH, HajexHO pabo-
TaTb B YCJOBHSX LIHPOKOro pafouero auamasoHa Temilepa-
Typ, HE NOJKHBl AaBaTh JIOXKHHIX CHI'HAJOB IIPH pPe3KHX
CKayYKax IHTAIOULEro HamnpsiKeHHs, uTo Habaiomaercsa INpH
BKJIOUEHHH H BHIKJIIOYeHHH MOLUHBIX 3JIeKTpojABUraTenefi
KPAaHOB H KPYNHLIX NPeCCOB.

5.2, KOHTPOJIBHO-BJIOKUPYIOIIHE YCTPONCTBA

OcHoBHag 3azada KOHTPOJBHO-GJOKHPYIOIIHX
YCTPOHCTB  Ky3HEUHO-LITAMIIOBOYHOIO  IIPOHM3BOACTBA —
obGecneyeHne HelmpepeBHOH Oe3aBapuiHOH paGoTel 06opy-
JOBAaHHS B ABTOMATHUYECKOM pexkuMme, Takas 3ajaya BO3HH-
KaeT IPH AaBTOMAaTH3alHH AEHCTBYIOILEro 060pYNOBaHHS
HJIM TPH YCTAHOBKE YHHBEpCAJLHOrOo 00OpY/OBAHHS B aB-
TOMAaTH3UPOBaHHEIE HJIM aBTOMaTHueckHe Jgunud. llpu
pa3paboTKe aBTOMAaTHYECKOrOo OOGODYyAGBaHHA —— HpPeCCOB-
aBTOMAaTOB -— KOHTPOJIbHO-6/JOKHPYIOIIHE ycTpoiicTBa
BCTPaMBAaOTCA B OTHAEAbHBIE Y3JAH, a pe3yabratsi paboTot
KOHTPOJIbHO-GJOKHPYIOIHX YCTPOHCTB HCIIOJAB3YIOTCH B CH-
cTeMe YIpaBJeHHs IPECCOM.

ITo crnoco6y mnepemaunm undopMmamuu or Aarudka (H3-
MEepHTEJIBHOTO y3Ja) K HCHOJHHTeNbHOMY ycTpoiictBy KBY
OBIBAlOT MeXxaHHYecKHe, NlieBMaTHYeCKHe, THApaB/JIHUeCKHe,
3JIeKTPUUECKHe U KOMOWHHpOBAIHLIE, K KOTOPHIM OTHOCSIT-
ca anekrpoMexaHnueckne KBY u ux pasnuunbie BO3MOXK-
HEle KOMOHHAIHH.

Ilo crocofy B3aumMonefiCcTBH H3MEPHUTENHHOIO YCTPOH-
CTBa C OOBEKTOM KOHTPOJSl (H3MepeHHsA) pasaudaioT KOH-
takTHEle U GeckoHTakTHBe KBY. B KoHTakTHHIX ycTpoOliCT-
Bax HMMeercsi MeXaHWueCKHH KOHTAaKT MeXIYy KOHTPOJHpYye-
MBIM 00BeKTOM (3arotoBkoil) u RatumkoM KBY. B Geckon-
TakTHEIX KDY Takoll KOHTaKT OTCYTCTBYeT M O nmapaMeTpax
KOHTDPOJHPYeMOro o6beKTa CYAST KOCBEHHO MO H3MEHEHHIO
(hH3UYeCKUX BeJHUYHH: CBETOBOTO NOTOKA, IOTOKA H3Jyue-
HHs, Hamps>KEHHOCTH MAarHUTHOTO IOJISl, TOKAa CAMOHHIYK-
UMY H T. 1. .

KBY G6miBator (orosseKTpHUECKHe, 3JIEKTPOMArHHT-
HBEle, NHAYKIHOHHBE, MaTHUTOCTPHKLHOHHEIE, PaAHOU3O0TOI-
HBle, Jla3epHble, CTPYHHO-IIHeBMATHIECKHE U T. II.

ITo ocHoBHbIM 3amayam, KOoTOphle pemaior KBY npwm
4BTOMATH3AaOHH KY3HEUHO-IITaMIIOBOYHOIO IPOU3BOACTBA,
OHH NOAPAa3flessilOTCS Ha YCTPOHCTBa KOHTPOJS HapaMeTPOB
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3afOTOBKH, YCTPOMCTBA KOHTPOJS HAMHUHA W [HOJ0KeHHA
3aroTOBKH, YCIPOHCTBA KOHTPOJSA MHCTPYMEHTa, YCTPOHCTBA
KOHTDPOJISL CHJIOBBIX TapaMeTPOB NpolLecca, YCTPOHCTBa yue-
Ta LITAMIIOBAHHBIX H3Jenuil U T. A.

YcrpoiicTBa KOHTpoOJig napamerpos 3arotoBku. OcHOB-
HOH mapaMeTp 3arQTOBKYU B JIHCTOBOH IUTAMMOBKE — TOJ-
mHHa. Ecam #a paGouyoo NO3UIUHMI0 BBITSXKHOrO ILITAMIIa
GyAyT nojfanbl OLHOBPEMEHHO J(B€ 34arOTOBKH HWJIH OJHA
6oJiee ToJCTas, TO 9TO NPHBEAET K HOJOMKe witamna. Ilpu
pPyYHOH mojaye 3aro10BKH 3TOT HpoOlECC KOHTPOJHPYETCs
paGouum. Ilpu aBTOMaTHYECKON IITAMIIOBKE MpOLLECC KOHT-
POJiA  TOJIIHHBI  JOJ3KeH BBHINOJHATHCA  CleLHaJbHBIMH
KBY. Cymecrsyer 6oJbiloe MHoroobpasue KbBY, Bumodaus-
IOUIHX TACCUBHBIH KOHTPOJIb TOJILIHHE NOAAaBaeMOR 3aroToB-
Ku uau nojoce, Cxema Mexanmdeckoro KBY mpencrasie-
Ha Ha pHc. b.1.

3aroToBrM 8 mojaloTcsd H3 MarasuHa 5, 3aKpernyieHHOTO
Ha ocHOBauuu 7, ¢ nomoibio wubepa 6. Ha nytu nepeme-
LIEHHs 3arOTOBOK K LITAMIY Ha HO3HIHH KOHTPOJS TOJILH-
HBl YCTAHOBJeH KpoHluTedH / ¢ ABymJedudM poigaroM 3 M
TATOH 2, Koropasi coelHHEHA C MeXaHHUeCKOH cHCTeMO#
ynpaB/ieHHds] NpeccoM, HallpAMep ¢ MeXaHH3MOM BKJIOUeHHSA
My¢Thl npecca. Bropoii KoHel ABymJeuero peiuara 3 cHab-
xkeH 1ynom 4. Tlpu nogade mubepom 6 0JHOBPEMEHHO ABYX
3aroTOBOK HJH OAHOH 3aroTOBKH GoJblllef TONILHHIBL, YT
4 nopgHuMaercs Ha OOJBIIVIO BEJHYHHY, DOBOPAayHBAas phl-
uar J Ha GOJBIUKH YroJ, 4TO NPUBOJANT K OTKJIOUEHHIO Myd-
TH Ipecca M NpeKpallieHHI0 npoliecca aBTOMaTHYECKOH
IITAMIIOBKH.

G
7

Puc. 5.1. Mexannueckuit KBY a/is KOHTPOJsT TOMIMHE — 34arOTOBKH
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Puc. 5.2. Buexrpomexannueckuii KDY aas KOHTPOAS TOMMUHNLI 3aro-
TOBKH

OuesnfiHo, uTO ropasio HeaecoobpasHee 3aMeHHThL IPo-
MO3JKHe MeXxaHHueckHe cBA3u B Takux KBY Gosee rubku-
MH K KOMIAKTHBIMH, Hampumep sJerrpuueckumu. Cxema
3/7€KTPOMEX aHHYECKOr'0 YCTPOHCTBA, BBUIOJHSIOWIET0 Te XKe
GyHKIHHE, TOKa3aHa Ha pHC. 5.2 (MO3HLHH — Te XKe, 4T0 H
Ha puc. 5.1). B meli Mexauuueckas Tsira 2 3aMeHeHa SJeKT-
PHUECKHMH KOHTA4KTaMH, HanpuMep KOHEUHOTO BHIKJIOUYA-
TeJisl, CHTHAJI OT KOTOPOI'O HCHOJb3yeTcs JJI 3JIeKTPUIECKO-
TO OTKJIIOUEHHS My(TH Ipecca.

Mexanuueckue KBY BcreAcTBHe MHEPUHOHHBIX CHJ Ja-
JKe IPH HOPMaJIbHOM YHCJIe XOA0B npecca OBCTPO BHIXOAAT
u3 c1posl. B cBA3M ¢ HaaWUYMeM JAONYCTHMBIX 3a30POB B
X COeJHHEHHSIX CKOpocThb cpabarbiBanus Takux KBY me
ofecneyrBaerT OLICTPOro BHIKJKOUeHHs mpecca, takue KBY
He pearupywot na 50 % -Hoe yBeJHUEHHE TONIKUHBI 3aTOTOBKH.
Anekrpomexannyeckne KBY uacto oTkasuBaior B palote.
Henagexnocts paborst KBY u mosdsnenne j0XKHBIX cpa-
6aTHIBaHHN OKa3hBAIOT TAKOe Ke OTPHIIATeNbHOe JelicTBHe,
KaK ¥ NOJaYa OLHOBPEMEHHO ABYX 3aroToBOK. [Ipu JI0KHBIX
cpabaTHBaHUAX MOSIBJsSETCS HeloBepHe K paboTe TakKoro
KBY u ero npocro oTK/IIOUAOT WIH CHUMAIOT C mpecca.

Cymectsyer Goablioe MHOOOOpa3ne KOHTAKTHHIX H bec-
KOHTAKTHEIX TOJIIAHOMEPOB, KOTOpbHle IIHPOKO MpPUMeEHS-
10TCH B METaNJYPIUYeCKOH MPOMEBIILJIEHHOCTH TpH H3Mepe-
HHH TOJILAHBI IIPOKATHIBAEMON JIEHTH W YIDPaBJieHHS NpOo-
neccamy npokartku. K rakum KBY orHocaTcst unaykTHBHEIE
H TpaHChOPMATOPHO-MHAYKTHRHEIE TOJNIIHHOMEDPH, IHEBMa-
THUYECKME M YJIbTpasByKoBble TosmuHOMepH. B raxnx KBY
Hcrnogab3yercst nu6o sdhdeKT oTpaKeHHs BO3OYKIEHHBIX
MeXaHHUeCKux “Kojsebanuii OT TPaHUUBl «JeTajib—OCHOBa-
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HHe (NOAJIOXKKA)>», AU60 (aKTHUeCKH H3MepsieTcs BU3AVII-
HBIH 3a30D MEXKAY H3MEPHTEJbHOH TOJOBKOH H  JEHTu ..
[TosToMy BcsIKHe HEpOBHOCTH JIEHTBl B BHMAE 3ayCEHIEB,
BHIIYKJIOCTEH, NMPOrHOOB U T. 1. OYyAyT (PHKCHPOBaTbCA Kak
IOJIE3HBIH CHIHAJ H KaK yBeJHUYCHHe TOJILMHEL 3arOTOBKH.
Kpome TOTrO, TaKHe YCTPOHCTBA HCHOJB3YIOTCS B YCJIOBHAX
HeNnpeprLiBHOA TPOKAaTKH, rZe NPONYyCK HEKOTOPOro yuacrka
JIEHTH IOBBIIIEHHOH TOJLIMHH He HeHclPaBHMHHA Opak H
He HpHBOJUT K aBapHHHO#i ocTaHoBKe obopynoBanud. Ilo-
3TOMY NOAOOHBIE TOJNINMHOMEpPHI, YCHEIIHO 3KCIJIyaTHPyIo-
AHeCH B METaJlIypruiecKoH IPOMBIIIJIEHHOCTH, He HAXOAAT
fpuMeHeHus: B KauecTBe KBY Ky3sHeuHO-IITaMIOBOYHOIC
HPOU3BOACTBA.

Haun6omee s>¢¢PeKTHBHHH cHOCO6 KOHTPOJIA TOJNLIHHEL
JHCTOBBIX 3alOTOBOK — pPaJAHOM30TONHBIA MeTol. Besikoe
KbY, ocHoBaHHOe Ha PafAMOH30TOMHOM METOAE, COCTOHT H3
HCTOYHHKA H3JYYEHHS, MPHEMHUKA H3JIyYE€HHHA U YCHJHTEJb-
HOro 6J10Ka, AUCKPETHHIH CHI'HAJ OT KOTOPOrO HCHOJb3yeTcs
JJIsl ynpasiieHHsi pa6oTofi OOOpPYAOBaHHA HJH CPeACTB
aBTOMAaTH3auud, B KadecTBe HCTOUHHKOB H3JIyYeHHsi IIpH-
MEHSIOTCS JOJTOXKHUBYLIHE H30TONL (C NEPHOAOM HOJypac-
nafa He Mexee 10 Jjer), remepupylomue OeTa-H3JydeHHe.
AKTHBHOCTL TaKOro HCTOYHHMKA JOJIXKHA OHITH TAKOBA, 4TO-
6pl noToK OeTa-H3/y4YeHHs INOJHOCTHIO TOPMO3WJCA B 3aro-
TOBKaX TONWHHOK 5 MM, TakHe HCTOYHHKH HOJIKHEI HMEThb
MOJIHOCTbIO 3aKPHITOE HCIOJHEHHE, BLAEPKUBAThL BHICOKYIO
TeMneparypy ¥ BuOpanUOHHBle Harpysku. Tak, HCTOYHHK
BbH-1C, umeromuii 3aKkppiToe HCIOJHEHHe, MpefHa3HayeH
JJUIS HCIOJb30BAaHHsl B BO3AYLIHOH cpelle IIPH TeMmIeparype
ot —30 mo 4 500°C,

B kauecrBe NpHeMHHKOB GeTa-HU3JydeHUsl NPHMEHAIOTCH
HU3KOBOJIbTHEIE T'a30pa3psijHble CUeTYHKH (cueTuukd [eid-
repa — MioJjijlepa) c rajioreHHeIM 3aloJHendeM. CHruad,
MOJY4eHUBIH OT NpoXoXJeHHs OeTa-4acTHL 4epe3 rasopas-
PALIBIR CUYETUHK, YCHIHBaeTCs 3JEKTPOHHHIM OJIOKOM H
HCHmoJb3yeTesl AJs YOPaBJieHHs 000py/LOBaHUEM,

ViaTencuBHOCTh OeTa-u3JyuyeHHs, IHPOXOAMAILero uepes
MeTaJIIMIEeCKyI0 3arOTOBKY, YyMeHblaeTcl B 3aBHCHMOCTH
OT TOJILHHE! 3arOTOBKH IO runepbo/mnyeckoMy saxoHy. Ilo-
9TOMYy [JaxKe [IPH yBeJHYEHHH TOJIIMHBL 3aroToBKu Ha 10 %
yCHJIUTEIbRBIH GJOK BBIAeT COOTBETCTBYIOIMH JUCKPETHBIH
curian. C OOMOIBIO PajHOH30TOMHOTO METOAa  MOKHO
Jlaxe paccoOpTHPOBATb 3arOTOBKH, OTJHYAlOHIHECs O TOJ-
wuHe He MeHee yeM Ha 10 %. Kourtpoabro-6iaokupyollee

12 3ax. 59 177
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Puc. 5.3. DBeckOHTakTHHIiI pajgHOH30-
TonHelt KBY mist KOHTpossfi TOJMIIMHE
3arOTOBKH

YCTPOHCTBO, MCIIOJb3YIOllee ONUCAHHBIHK NPHHUAUI, paboraer
B pexuMe OECKOHTAKTHOIO KOHEUHOrO BBIKJIOUATENS, B KO-
TOPOM HCTOUYHHK H3JIyUeHHS] H NPHEMHHK B3aHNMOAEHCTBYIOT
o cxeMe npsiMorc uaaydenus. Cxema KBY, koHTpoaupyo-
1iero TOJIIMHY MOJaBaeMOH 34aTOTOBKH IPH aBTOMATHUECKON
HITaMIIOBKe, IIpeAcTaBjeHa Ha puc. 5.3

3aroTtoBKH H3 Mara3uHa 6 nopgarworcs wubGepoM 5 B pa-
604yl 30HY MHOTOINO3HIIMOHHOrO npecca-aBromara. Herou-
HHK H3JyudeHusi 4 3aKpeinnsieTcs Ha CToJie npecca, a NpHeM-
HHK H3JlydeHus 2 Ha CHeUHaJbHOM KPOHIUTeHHe Hal CTOJOM
npecca. 3aroToBKH 3, nepeMeniaeMbie IIHGepoM 9, Ha my-
TH JBHXKEHHS IIePeceKaloT NOTOK H3JyUueHHs OT HCTOUHHKA
4 X npueMHHMKY 2. DJeKTPOHHbIH GJIOK HACTpauBaeTcs Ta-
KHM 06pas3oM, uTo NPOXOXKACHUE 3aroTOBKU TpelyeMmo#
TOJIIIMHLL He BbisbiBaeT cpabaTweiBanua 6aoka. OnHako mpu
NIPOXOXKJAEHHHU CABOCHIOH 3arOTOBKH WJAM OHHON 6oJee T10J-
CTOH  HHTEHCHBHOCTbL TOTOKZ H3JYUeHHS CYHUIECTBEHHO
yMeHblllaeTcs, YTO U PETHCTPHPYETCS 3JeKTPOHHBIM GJI0KOM
1, v Ha ero BbIXOJle NOSIBJASIETCS COOTBETCTBYIOILAST KOMAHAA,
KOTOPYI0O MOXKHO HCIOJb30BaTh [jisi BLIKJIOUEHHS MyQThl
npecca,

Paauon3onHeiii MeTOX — eIHHCTBEHHBII HAAEXKHbLIH Me-
10J KOHTPOJIS TOJLIHHL! JHCTOBBIX 34rOTOBOK, M OH YCHell-
HO TpHMeHsieTCA JJIsT KOHTPOJS TOJNUIMHBL TOJIOC, JIUCTOB H
HITYYHHX 3arOTOBOK IIPH aBTOMAaTHYeCKO#l ILTaMIIOBKE.
Hanuune neposnocref, B3AyTuii, BhinykJaoCTell, 3aycenies,
HHOPOAHLIX HATEKOB B BHJAe KPYNHBIX NSITEH Macjaa, Kpacku
H T. Il. HHK4K He BJHfeT Ha HajJexHoctb paborer KDY,
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DneKTPOHHBIH 610K MOXeT ObiTb OTHEeCEH Ha paccTOsHHE
Jo 50 M oT MecTa yCTaHOBKM NPHEMHHKA M3JIYUYEHHS H MO-
XKer OHITHL Jerko repMmerusuporad. Hmuxe 6yayr omucaHul
apyrue KDBY, ocnoBauHble Ha paiWOH30TONHOM METOJE.
B wacthocty, ¢ nmoMouiplo anaaoryuHoro KBY, paGortaromge-
ro B peXHuMe KOHEUHOrO BBIKJIIOUATeNs, MOXKHO TPOBEPUTH
LONYyCTHMOe yTOHEHHe AETAJH B yriax NPH BHTIXKKE Kpyn-
HOrafapuTHHIX H3AeNUH CJAOXKHOH QOPMBI — JeTanell aBTO-
MOOHJIBHOrO Ky30Ba, ABepel, maHesed, 6eH306aKOB H T. [.

J7s 3arotoBok, IiTaMnyeMblX MeToZaMu 00BbeMHOMH
ITAMIOOBKH H3 3arOTOBOK COPTOBOTO MNpOKAaTa, BAaXHBIM
napaMerpoMm siBisercs o0bem 3arotoBkH. lig mnpoiueccos
TOUHOH ©€306JI0HHOA IITAMIOBKH BaXHO HMeETh 3arOTOBKH
cTporo ompefeneHHoro o6beMa, Takue 3aroTOBKH OTpesa-
J0TCS B HITAMIAX WM HAa COPTOBBIX HOXKHMIAX, U IIDH He3Ha-
YHTEJbHOM H3MeHeHHH AHaMeTpa NPyTKa HeOGXOJAHMO TakK
CKOPPEKTHpPOBaThL [AJNHHY OTpe3aeMOH 3aroTOBKH, 4TOOH ee
o6beM ocTaBasicsl NOCTOSHHBIM. IIpHHUHmIHAanbHAst cxeMma
ycTpolicTBa st 06beMHOrO IO3HPOBAHUS 3arOTOBOK, OTpe-
3aeMBIX OT COPTOBOro HpOKaTa, HpeJcTaBjeHa Ha pHC. D.4.

ITepen paspeskoil NPYTOK NOCTYHAaeT Ha MO3HIHIO M3-
MepeHHUs] U BO3JEHCTBYeT Ha KOHEUHHIl BHIKJIOUATeNb, KO-
TOpPBIH TPHBOAUT B OeHCTBHe MEXaHH3M pa3beMa, INpH
3TOM JIBe MOJIOBHHKH H3MEDHUTEJBHOH TroJIOBKM O 3aMBIKa-
10TcA BOKpYr npytka. Ilepen m3smepeHHeM Topel mIyHKepa
9 saHuMaer kpaliHee JieBOe TOJOXEHHE, a MOJOCThL A Tuj-
PaBJMYECKOr0 NaTUHKa COellHHEHAa C HAlOJHHTEJbHBIM
pesepyapom 7. Huadpparma 10 nox nefictBHeM IpPYZKHHBI
11 cospaer B mojioctu b paspexenue u sjacruuHast 06o-
Jouka 3 aTMocepHbIM [AaBJeHHeM INpuHKuMaeTcss K 6aso-
BOH BTyJIKe 4, HMelollleli MeJiKHe paJHaJibHBIE OTBEPCTHSA.

ITocsie 3aMBIKaHUSA JBYX IOJIOBHH H3MepUTEJbHOM roJOB-
KH & BOKDYI NpPYyTKa IJAyHXKep 9 nepememnaercss HAPONPH-
BOJOM 6 BIPAaBO W B Ipoliecce ABHXKEHHs OT KPOMKH 8 10
KpaiiHero moJIoXKeHHsl OTCeKaeT OnpelesieHHbl o0beM KHuA-
koctu., Ilpu sTOM XMAKOCThb W3 nojocTy b mnoctymaer B
U3MEpHTEbHYIO T[OJOBKY 5 H TUpHXKHUMAaeT 3JAaCTHYHYIO
o6Gosiouky 8 k moBepxHOCTH npyrtka. Ilocie mosHOoro obie-
raHus NpPyTKa 3XaCTHYHOH OBGOJOYKON mepeMellleHHe IJYH-
JKepa CTAHOBHUTCSI HeBO3MOXKHBIM H Ipekpallaercsl. TakuM
o6pasoM, H3MeHeHHe AHaMeTpa HpYTKa B H3MepseMoH 30-
He INPHUBOJAMT K W3MEHEHHIO XO0Ja INIyHXKepa 9 HA BeJHUMHY
Ah. B KoHue x0[4a pwluar mAyHXKepa HaXXKUMaeT HA ILITOK
HEAYKUWOHHOrO natuuka 2. IlomoxeHuwe ILITOKa JaTuvMka
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(dukcupyercs sJeKTpomaruurom I, mocle 9ero THAPONpPH-
BOA 6 BO3BpallaeT NAYHXKep 9 B HCXOAHOe MOJOMKEHHE H
MeXxaHu3M pasbeMa 0cBOOOKJaer H3MepseMblH NPYTOK.

WMupyKIHOHHBIH 1aTIHK 2 COeAVHEH [0 MOCTOBOH CXeMe
¢ natuukom obGpartHoit csssu I2. Ecnum numamerp usMepsie-
MOrO MPYyTKa OTJHYAeTcs OT HOMHHAJbHOrO 3HAa4YeHHs, TO
NOABJAAETCH TOK PAacCOriacoOBaHHs MeXAy YKa3aHHLIMH
JAaTYHKAMH YU BKJAOUAeTCS 3JeKTpoABUratTess /] KJINHOBOTO
ymopa, ¢ MNOMOINBIO KOTOPOI0 KOPPEKTHPYeTcs NOJOXKeHHe
ynopa Ha peduduHy Al Tak, 4ToOH 06beM oTpe3aeMol 3aro-
TOBKH OCTABaJICH NMOCTOSHHLIM.

MHOrounc/ieBHEIMH UCCJeNOBAHUAMHE OBLIO  BHISIBJEHO,
YTO AMAMETP NMPYTKa OCTAETCS NPAaKTHYECKH HOCTOSHHHIM 110
paune. IlostoMy npouecc H3MepeHHST H KOPPEKTHDOBKH HO-
JIOXKEHHS yIOopa NPOBOAAT TOJBKO OAHMH pPa3 — NpPH fofaue
HOBOTO NPYTKa Ha POJIHKOBHI KOHBeliep.

YcrpolicTBa KOHTDPOJIA HAJWYMS H NOJIOXKEHHst 3aroTOB-
ku. Ilpn aBToMaTnueckoil paboTe Ky3HEUHO-MITAMIIOBOUHOrO
0o6opyAOBaHHS Ba’KHOe 3HAUEHHE MMEET KOHTPOJIb NIPaBHJIb-
HOCTH TOJIOXKEHHSI 3arOTOBKY B IUTAMIE, a TaK¥kKe KOHTPOJbL
Ha/JIHYusi 3arotoBkd B Hmitamne. HenpaBunbuoe mosoxeHue
3arOTOBKH B llITaMIe TPHBOJHT K TNOBHIIeHHOMY Gpaky
uanenuii. B HeKOTOPEHIX ciyuasx yRaeTcs pEIUHThL 3aJauy
IPaBHUJBHON YKJIAJKH 3arOTOBKH IYTeM YCTAHOBKH IIHT-
PHPYIOIMX HANPaBJSIOWHX IITUGTOB, UEHTPHPYIOHINX
KOJell H WOSICKOR, T. €. DEWHTh 3aJauy NyTeM YCOBepIIeH-
CTBOBaHHs KOHCTPYKIIHH HITAMIIOBOTO MHCTpyMeHTa. B moc-
JeaHee BPEMsT B CBA3M ¢ pacUIMPeHHEM NpUMEHEHHH MNpo-
MBIIIENHBIX po60TOB HEOGXOAUMOCTL, B KOHTPOJEe MOJIOMKe-
Husg 3aroTOBKW nocreneHHo cHUxkaerTcs. Oanmako He Bceraa
V1aeTCs PelHuTh 3Ty 3a4auy yCOBepUIEHCTBOBAHHEM KOHCT-
pykuwu 1mramna. Tak, npy aBTOMaTHYECKOH INTAMIOBKE HA
MHOTONO3HIHCHHBIX  TIPECCax-aBTOMAaTax MNJAOCKOCTh, MO
KOTODO# nepeMeliarnTcs 3aroTOBKH, He JOJI)KHA HMETh BHI-
CTYMaWIHX 3J€eMEHTOB, NOSTOMY NPHMEHEHHEe HalpaBJsIo-
KX WTHPTOB HEBO3MOXHO. B 3TOoM ciyyae Heo6XOAZHMO
KOHTDPOJHPOBAThL MOJOXKEPHe 3aTOTOBKH B IITAMIE APYTHMH
cpencrBamu. Ha puc. 5.5, noxkasana npuHumunInaipHasg cxeMa
KBY piigs KOHTPOJIA NPaBHILHOCTH TOJOMKEHHS 3arOTOBKH
nepen WITaMIIOBKOH ¢ NMOMOLIbIO GECKOHTAKTHOrGQ palHOH30-
TONHOr'0 KOHEYHOrO BBIKJIOUATeNs. 3aroTosKa 3 ¢ MOMOIIBIO
rpefihepHoro MexaHW3Ma TMORAYH YKJIAAHIBaeTCs HA HHXK-
HIOIO 1aCTh WITAMIIA J, TAe BMOHTHPOBAHO HEOGXOAHMOe UHC-
0 UCTOYHHKOB Oera-usayueHusi 4. UYnciao HCTOYHHKOB
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Puc. 5.5. KbBY pmns komTposs Jucro- Pue. 56. KBY aas KOHTPO-*
BOH 34rOTOBKY B MITaMIe Jisl OPUEHTAUUH 3aTOTOBOK

onpeReisercs KoHpHrypauHed wramnyemofi Jeranu. Ha-
OPOTHB KaXA0TQ HCTOUHHKA H3NV-EHHA HA COeUHadbHbIX
KPOHIITEMHAX YCTAHABJIMBAIOTCA NpHEMHHKH 2 Gera-M3ay-
YeHHs, JIEKTPHUECKH CBA3AHHBIE C 3JIEKTPOHHBIMH G6J0Ka-
mu 1. Tlpy npaBu/IBHOM PAcONOXKEHHH 33aFOTOBKM 3 MOTO-
Kd 0era-u3jydyeHHs OT HCTOYHHMKOB 4 romajgaloT Ha Bce
NPUEMHHKHM 2 H Ha BBIXOAE BCEX JEKTPOHHLIX GJOKOB eCThb
curna. TIpy HenpaBHABHOM PACHONOMKEHHH 34rOTOBKH IIO-
TOK H3Jy4ellHsi XOTs OBl OT OAHOTO HCTOUHHKA OKA3HIBAETCS
NOJIHOCTBIO II€PEKPBHITHIM M HA BBIXOLE COOTBETCTBYIOLLETO
3JIEKTPOHHOrO O6JI0OKa OTCYTCTBYET BBIXOAHOH CHTHAJ, 4TO
MOXKHO HCHOJB30BATh KAaK IS OTKJIIOYeHHs MY®DTH npecca
H IDEKpamleHHs MIpolecca aBTOMaTHUECKOH WITAMIOBKH,
TaK H [Js BH3YaJdbHOH HMHIHKAIHH HENMPABHJIBHOLO MOJIO-
JKEeHHUS] 3aTOTOBKH.

Ilpu aBToMaTHyecKofi IITaMNOBKe nAeTajell U3 MITyYHBIX
3arotoBok ¢ npumeHennem AB3OVY Bomnpoc ompemenenus
NPaBHIBHOCTH MOMOKeHHA (OPHEHTALHH) 34aroTOBKH M ee
YAAJCHUS MU [epeOpUeHTAUUH PEHIaeTcs ¢  NOMOIIBIO
NPHMEHEHHs] CHENHAJbHBIX  KOHCTPYKTHBHEIX  3J€MEHTOB,
KOTOpBle JH6O YAAJAOT HEIPABUIBHO OPHEHTHPOBAHHBIE
3arOTOBKH W3 NOTOKA (MacCHBHEI KOHTPOJB), AHGO OpHeH-
THPYIOT 3arOTOBKH (aKTHBHBIH KOHTPOmb). OpHako mpH
ABTOMATHYECKOH IITAMNOBKe Jertasteli Ge3 mNpuMeHeHHA
AB30Y BosHHKaeT HeOBXOZUMOCTH npoBepKH TpebyeMoil
OpHEHTalun 3aroToBoK., CXeMa OJHOTO M3 BO3MOXHBIX Ba-
puanros KBY npencrasiena na puc. 5.6. ITpuemunk H3Jy-
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yenusas ! perucTpHpyer HaJiMuue HeNPaBHJIbHO OPHEHTHPO-
BaHHOW 3aroToBKH 2, B3aUMOMENCTBYsT C HCTOYHHKOM
H3JyuYeHHSI 3 MO cxeMe mpsMoro usiayuenust. Ilpmemuux 4
PETHCTPUPYET HaJHUyHe HEeNPaBUIBHO OpUEHTHPOBAHHON
3arOTOBKY, B3aUMOJeHCTBYS € HCTOUHHKOM 38 1O CXeMe OT-
paxKeHHOTO wu3ajayueHus. [Ipw nomMajgaHuW HeNPaBHABLHO
OPHEHTHPOBAHHOH 3aTOTOBKH 2 TOTOK OTPaXkeHHOro H3Jy-
YeHHSI He NOIajaer Ha NPHEMHUK 4 M 3JIeKTPOHHEIH 6JI0K
5 BHIlaeT COOTBETCTBYIONIYIO KOMARY.

IIpu wraMnoBKe mJacTMAacCOBHIX W3JEJHil HA aBTOMAaTH-
YeCKHX POTOPHHIX JHHUSIX HeoOXOAUMO KOHTPOJHPOBATH
HaJHuKe IIACTMAacCOBOTO H3JeJHs B MaTpPHIle WIH HA NY-
ancone. [lepen mpeccoBaHUeM B ONPeeJEHHOM TOJOXKEHUH
HHCTPYMEHTa B MOJOCTb MATPHIIE 3arpyxaercs Harperast
naacTMaccosas tabsieTKa, W3 KOTOpOH B Tipolecce mpecco-
BaHHUsl Noaywaercs rotosoe usjenue. Ilocie mnpeccoBanus
H3Jeue BHTAJKHBAETCA U3 MAaTPULBI U TOCTYNaeT B 3aXBaTH
tpancnopTHoro poropa.

B cayuae necpaGaThiBaHHA 3aXBATOB, 3aJHMHAHHA H3Je-
JIUsi, €r0 Pa3pyUIeHHsT WJIH BHIXOAA U3 CTPOsl BEITAJKHBAIO-
Iero MexaHM3Ma OTIITaMIOBaHHOE IJIACTMACCOBOE H3Je-
JIHe MOXKeT OCTaThCs B MaTpHIle WIH Ha nyancoue, Ha mo-
3HIIHY 3arpy3KH B 3TOT HMHCTPYMEHT MOXeT GHITH NOJaHA
ouepejfHas Harperas IyacTMaccoBas Tabaerka. DTO MOXKeT
BBHI3BATL MOJOMKY HHCTPYMEHTa W OCTAaHOBKY Bceli poTop-
HOH JanHuH. BOosHUKaeT HEOOXOAUMOCTL BHITTOJTHEHNS NaleXK-
HOTO KOHTPOJSl HAJHYHS TJIACTMACCOBOT'O W3AejHsl B
CTaNbHONH Marpulle WIH Ha CTAJNbHOM myaucoHe. ITpuuinnu-
aabHas cxeMa KBY nng pemennst nocrasiennoil 3ajauu
npencrasieda Ha puc. 5.7. Herounnk 4 w  upuwemuur 2
B3aMMOEICTBYIOT IO CXeMe OTPaXKeHHOro u3ayuenus. Bol-
JIO BRISIBJIEHO, UTO HHTEHCHBHOCTb OTPAXKEHHOrO0 OT TLIacT-
MacChl TIOTOKA H3JIYUEHHs CYILIECTBEHHO MeHbllle, ueM
OTpPaXeHHOro OT CTaJbHOH TOJUPOBAHHOH  MOBEPXHOCTH
maTpuus! I wam nvancona 3. Ha stom adderrte u ocHoba-
Ha paGora KBY. Ha cnenuansHom Kpouirefine 5, sakpen-
JIEHHOM Ha CTaHUHe DOTOPHOH JUHUH, yCTAHOBJNEHH JRa
KOMILJIEKTa HCTOYHHKOBR H TPHEMHHKOB GeTa-H3JyueHus.
C nmoMompio OHOrO KOMIJIEKTa KOHTPOJHUPYETCS Hajuuue
34rOTOBKH Ha NMyaHCOHE, ¢ I[OMOIIBLIO BTOPOrO — HAJHUHE
neranu B Matpuue. TlpucyTcTBue CHrHAJOB Ha BHXOJAX
0060HX 3JeKTPOHHBIX 6JOKOB TOBOPHT O HOpPMaJbHOI pabore
auunn, HeuesHoBenwe cuTHajla Ha BHIXoHe JioGoro M3
3JIeKTPOHHBIX OJOKOB TOBOPHT 06 aBapHiHOR CHTYAlUHdH.
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ITonyueHHYIO KOMaHNy MOKHO
HCIOAb30BaTh aAubo aAas octa-
HOBKH JIMHHH, aubo pasd yo-
paBacHHA paboToil 3arpysou-
HOTO yCTPOHCTBA.

YcTpoiicTBa IJa KOHTPOJSA
HHCTPYMeHTa. B mponecce as-
TOMaTHUECKOH ITAaMIOBKH
JIHCTORBHIX JeTajiei  GHBaIOT
CAYyYaH TOJOMKH TyaHCOHOB.
OG6GHADPYKUTL NMOJOMKY OJHOTO
¥3 NyaHCOHOB ylaercq He cpa-
3y M 9acTh jJeranefr; oTIITAM-
JOBaHHAH B TAKOM IOTaMIe,
unetr B 6pak. Yame scero Ta-
Kas CHTyalys BO3HHKAeT TNPH
npofUBKE OTBEPCTHII MaJoro
nnamerpa. Cymecrsyior KBY,
IO3BOJAIONMHE NPOBCPUTHL HA-
JUYHE NPOOHTHIX B NeTatH
OTBEPCTHH, a 3HAUHUT, KOCBCH-
HEIM 06DPa3oM CyAHTh 06 HC-
IpaBHOCTU peTajgel mramra.
CxeMa 3JeKTpPOMeXaHHUECKO-
ro KBY, mnosponswoniero omn-
Puc. 5.7. KBY pas xomrposis  pefesMTh HAJHIUe NMPoBUTOTO
HaJHYHS 3arOTOBKH HA MNYaHCO- OTBepCTI/Iﬂ, noKa3ala Ha
He HJM B MATPHIE puc. 5 8.

B Bepxne# TONOBHHE
mraMna 4 3a myanconom 5 Ha
paccTOSHMY, DAaBHOM HIAry HOjadH, yCTaHABJIMBAETCHA MOM-
NpYyXXHHeHHBIH moABMXKHHE ¢ukcarop 2. Hax Topuom nosu-
TeJis 3aKpenJisieTcst KOHEYHHBIH BHIKJIOYaTeMh, B HenpaBHOM
urraMmie JIOBHTENbL BXOXHT B orBepcrue I, mpoluToe myaH-
COHOM, M KOHTaKTHl KOHEUHOTO BHIKJIOUATeNs He 3aMblKa-
I0TcA. B cayuae MONOMKH pyaHCcOHA B JIPHTE OTCYTCTBYET
npobutoe oreepcrue. ®rkcarop 2, ynupascs B JIEHTY, NOJ-
HHUMAaeTcsd H 3aMBIKaeT KOHTAKTHl 3 KOHEUHOr'Q BHIKJIOYA-
tenst. [TonyueHHBIH CHrHaJ MOXKHO HCHOJb30BATH KakK HJs
OCTAHOBKH TIpecca W NpPeKpalleHus pexuMa aBToMaTHuec-
KOH IITAMIIOBKH, TAK W LI BH3YalblOH HHAHKAIMH ITOJOM-
Ku gHCTpyMeHTa., ONMHCAlHOMY yCTPOHCTBY — KOHTAKTHOMY
KBY naccHBHOTO  KOHTPOJS — NPUCYILH BCE OTMEYEIHBIE
paHee HEOCTATKH KOHTAKTHHIX YCTPOHCTR,
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Puc. 58 KBY ans xourpoas uc-Puc, 59. KBY nas  kouTpoas
NPaBHOCTH HHCTPYMEHTa HaJHMYHg 3aTOTOBKHM U IIPOBEPKH
OTBEPCTHS

Ha puc. 5.9 nokazara cxema OeCKOHTaKTHOTO paiHo-
nsorormoro KBY, mpennasHaueHHOro [jsi KOHTPOJs 3aro-
TOBKH B 3aJaHHOM MeCTe H TNPOBEPKH mpoGHTOrO B Hed
orsepcrna. IIposepka HanMuUa 3aroTOBKH 4 BHINOJHSETCS
0 cxXeMe OTPaKeHHOro 6era-uajyueHus. [las npoBepKH
npo6UTOro OTBEPCTHS! HCTOUHHK I M TPHEMHHK 2 B3auMO-
NeHCTBYIOT IO CXeMe NPSMOro uajnydenus. JIByxxkanasibHbIH
9JIeKTPOHHBI GNOK 3 ycuaHBaer NOJyYeHHble CHTHAJBl H
BHIdeT COOTBETCTBYIOIIME KOMAHAB B CHCTEMY YNpPaBJ/IeHHS
npeccoM HMJIH aBTOMATHYeCKOH JIMHHEH.

YerpoiicTea yuera mpoAaykKHuMH. B pocienHee BpeMs B
CBSISH C POCTOM YPOBHSI aBTOMAaTH3aLHH, MacliTabop Ipo-
H3BOACTBA M IIPOHU3BOAMTENBHOCTH TPyAa BCE OCTpee BCTa-
eT Bompoc 06 yuere H3TOTOBJIEHHON NPOAYKIMH H KOHTPOJE
ee KauecTsa.

Bce cymiectByomue crnocoGel cueTa jAeTallel  MOXKHO
pa36uTL Ha JBe OCHOBHBIE I'PYIIILI: CNOCOGH HENOCPEACTBEH-
Horo cuera jaerajeli u cmocoGH KOCBEHHOTO CU€Ta.

K crnoco6aM HemocpeacTBEHHOrO CUeTa OTHOCATCH TaKHe,
NPH KOTOPHIX H3TOTOBJEHHAs JleTals HeNoCPeICTBEHHO
BoafeficTBYeT Ha NapaMeTPH H3MEPHTEJLHOTO YCTPOMCTBA
TaK, YTO H3MEHSIeTCs] ero COCTOSTHHE M ITOJNyYeHHBIH CHIHAJ
‘MOKeT GHITh COCYHMTAH., YCTPOHCTBa HeNocPeACTBEHHOTrO
cyetra MOTYT OHITL MEXaHHUECKHMH, THAPABJIMYECKUMH,
HHeBMAaTHIeCKHMH, VHAVKIHOHHBIMH, (OTO3AeKTPHUIeCKHMHA
# pannonsoronnmMu. ITocmennue nomydnan Hanbosbllee
‘pacnpocTpaHeHne B JIHCTOIITAMIOBOYHEIX W Ky3HEUHBLIX Le-
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Puc. 5.10. KBY pus cueta ropsiuHx KoJell

Xax H C yCIexoM NPHMeHSITCs AJA cyeTa KakK XOJOMHBIX
JIECTOIITAMIOBAHHBIX JeTajiell, Tak H FOPSUHX MOKOBOK.

KBY, npeanasHayenhoe JAJIs cYeTa ropAvYHx KoJel, H3-
rotosaenusix Ha KM (puc. 5.10), npeicrasiser coboi
J0TOK I, MO KOoTOpOMy Kat#tcs Kondpha. B U-oBpasnoit
CTeHKe JOTKa BOGAHM3H AHa npocsepaeHo orBepcre. C on-
HOfi CTOPOHBI JIOTKA YCTAHOBJIEH MCTOUHHK OeTa-u3JiyueHHs
3, ¢ apyroit — npueMHHK usayyenust 2. IToTOK H3nyueHHs
yepe3 OTBEPCTHE NOCTOSIHHO HanpaBJjieH Ha NPHEMHHK, KO-
TOPHIfi TOAKMIOUEH K 37IeKTPOHHO-pesefinomy Osoky 4. Ilpu
KaueHHH Xolblia WO JOTKY ero 000X NepekphiBaer NOTOK
H3JlyueHHs, UTO NPHBOAHT K CPabATHIBAHHIO 3JEKTPOHHO-
peaeitnoro 6n0oka 4. Curraa ot 6s0Ka COCYHTBIBAeTCA
OGBIYHO 3JTEKTPOMEXAHHUECKUM CUETUHKOM §.

MoxuO, OZHAKO, BMeIIHBaThCH B pabory Jn06oro u3
yCTPOHCTB HENMOCPeNCTBEHHOrO cyera, CyHeCTBEHHO YBeJH-
YHBAsl MOKa3aHHs CUETYHKA.

Ha HOBBIX MOAensx TPecCOB YCTaHABAHBAIOT YCTPOHCT-
Ba JJf cdeTa OTIITaMIOBaHHOH npoxykiud, Takue ycTpoii-
CTBa OOLIYHO COCYHUTHIBAIOT NOJHBE 0BGOPOTH KONEHYATOTO
BaJla, nepeMelleHa NMoA3yHa Npecca HIH KOJHYeCTBO BKJIO-
yenuii MydTs npecca, T. €. KOCBeHHBIM 00pa3oM pearupyior
Ha mpomecc IOJydYeHHs H3lelHs, NOYeMY H NOJNYYHJIH Ha3-
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BaHHe CUETHBIX YCTPOHCTB KOCBEHHOI'O THMa. YCTPoHCTBA,
CYHTAIOIIHE NOJHEE 060POTH KOJEHYaTOro BaJja MM YHCJIO
XOI0OB MOJI3yHA, OOLIYHO COCTOAT H3 OGECKOHTAaKTHOTO KO-
HeuHoro Bukawouareas tuna DBBK-24, npomexyrounoro
pesie M JEKTPOMEXaHUUECKOTO CUeTYHKaA.

[Ipu npyMeHeHUH MeXaHHUECKOro crnocofa cuyera Ha
BajJly 3akpemisercs KyJadoK, KOTOPHH BO3neHCTBYyeT Ha
pHlYar MexaHHYecKoro cYeTdHKa.

Jlns coCuuTHIBAHHH UYHCAa BKAKUYeHHH My(PTH OGBIUHO
UCTIOJNB3YIOT pefle HAaBJeHHS, BCTPAaHBAeMOe B BO3AYUIHYIO
MATHCTPadb MY(DTH BKJIIOUEHHS. DIeKTPHYECKHH CHMTHAJ OT
pejle NaBJeHHS COCUHTHIBAETCST OOBIUHBIM 3JIEKTPOMEXaHH-
YeCKHM CUETYHKOM.

Has nonyuenuss o6bekTusHO!l HAGOPMAIHH O UHCIe OT-
MITAMINOBAHHBIX fAeTajed ycTpofcTBa cuera  NPOAYKIHMH
(YCIT) nonxHH GHITL MOCTPOEHH HA OJHOM M3 TPeX NpHH-
nunax: cuer uucina pabouux Harpyxeuudl (mebopmanuii)
CTaHWHL HJH JI060f 6a30BOH JeTany MAalllMHE, CUeT YHcJja
BUODAIMOHHEIX HArpyXKeHUH CTaHHHB M cueT GPOCKOB TOKA
B LeNMH TA4ABHOIO 3JeKTPOIBHTATEJ] NPHBOIAA MAIHHHL.

YcTpoiicTBA KOHTPOJS CHJAOBBIX NapaMeTpoB TEXHOJO-
ruueckoro mponecca. Ilpm mramnoBke neTanell Ha mpeccax
YacTo BO3HHKAeT HeoOXOAMMOCThL KOHTPOJHPOBATHL MAKCH-
MaJgbHOe ycuine nedopmuposaHus. B GoablnuHCcTBe cayya-
€B 3aBOJBl — H3TOTOBHUTEJIH  KY3HEUHO-IITAMIOBOUHOIO
000pPYy/IOBaHHsS OCHAUIAIOT BHIIyCKaeMble TPeCcCH pasJyud-
HBIMH TPELOXPAHHTENbHBIMH YCTPOHCTBAMH, DacCYMTAHHE-
MH Ha HOMHHAJbHOE yCHJMe mpecca. K Takum ycrpoficTBam
OTHOCSTCST PaspyuIawomHecss NPeJOXPAUUTENH 0[O YCHIHUIO
Ha moJ3yHe Tpecca, MO KPYTslLIeMy MOMeHTy Ha wMmydre,
rHJPaBIUIECKHE TPEAOXPAHUTENH TIO YCHJHIO Ha MOJ3yHe
B MHOTOKDHUBOILIMIHEIX NpeccaX. HexoTopble 3aBOJBI-U3rO-
TOBHTENH OCHAMIAIOT BEIMyCKaemoe oBOpymOBaHHe YCTPOii-
CTBAMH KOHTPOJS YCHJMA, paboTa KOTOPHIX OCHOBAHA Ha
naMepenun nedopManuu JeTasu, 3aKpPenaednoll Ha CTauu-
He npecca. OnHaxo TakHe yCTpoOiicTBA 06ecneunBalOT TOJb-
Ko pedJiercHoe HabmofeHue 3a mpoieccoM aedopMuposa-
HHUS, T. €. BHIBOIB W KOPPEKTHBH MOXHO [€/MaTh TOJNBKO
MO De3yapTaTaM LITAMIOBKU MpeARAYIefl HeTaJu.

T'uapasanueckne mnpecch 6osee rubkue B yIpaBJeHHH
CHJIOBBIMH XaDaKTEPHCTHKAMH TEXHOJIOTHYECKOTO Npolecca.
Ha ruapaBnngeckux mpeccax KOHTPOJb YCHJMS NMPH IITAM-
HOBKe MPOBOASAT MO JaBjeHHo pabouell XHUAKOCTH, H B MO-
MEHT AOCTHXKeHHH 3aJaHHOTO JaBjeHUs B paloueM UHIHHI-
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pe npecca mnojaercs KOMaHAa Ha npeKkpallledde NOAAYH
JKHIKOCTH, T. € Ha 3aKDbITHEe KJanaia WU NepeKJioueHHe
30JI0THHKA.

Hwmeercs 6oabiloe MHOroo6pasue AaTUHKOB, C MOMOUIBIO
KOTOPHIX MOIKHO DEr:ACTPHpPOBATH HpPOlECC H3MeHeHHs AaB-
JIeHHs XHAKOCTH B IHJINIJpe IIpecca M NOJyYyaTb KOMaHAay
B MOMEHT IOCTHKEHHS 3aJaHHOro JAaBJjleHHs. Takue jaat-
YHKH JeJsTCSl Ha TPH OCHOBHBIe TPYINB: pejie AABJEHHS,
KOHTAKTHHle MaHOMeTDH H 6eCKOHTaKTHble MaHOMETpHI.
K rpynme KOHTaKTHBIX MaHOMETPOB OTHOCSTCS 3JeKTPOKOH-
TAaKTHbl€ MaHOMETPbl M IOTEHIHOMeTPHUECKHe NaTUHKH
JaBjenus, K rpynmne GeCKOHTAKTHBIX MaHOMETPOB OTHOCSH-
TCS eMKOCTHBIe, TeH30MeTpHUeCKHe, Ibe303JeKTPHYeCKHE,
CeJbCHHHDIe, UHIYKTHBHBIE, HHAYKIHOHHbIE U NHEBMaTHYeC-
KHe JaTUHKH [gaB/jeHus. Bce THIR MaHOMETDOB, 328 HCKJIO-
YeHHEM  3JeKTPOKOHTAKTHHIX, TpebyIOT DIPHMeHeHHs cile-
UMAJbHBIX YCHAUTENbHBIX GJIOKOB, cHabzxelllblX HOPOroBHI-
Mp sjeMentaMud. C  1OMONIBIO TAKHX OJOKOB MOJYyYaloT
IHCKPETHYIO KOMaully, HCNOJb3yeMylo AJS HpeKpalleHus
npomecca JA~(QOPMHPOBAHUN WJIH AJSl CHHXKEHHS CKOPOCTH
nepemenienns pafouero oprasa npecca.

BaoKkupoBaAHME KY3HEUHO-UITAMIIOBOYHOTO 000PYXOBAHUS
npu apTomaruueckoit mrammoBke. KBY waxoasirt mpoxoe
NpHMEHeHNe JJig yrnpasJjeHHs paboTOH Ky3HeUHO-WITaMIo-
BOYHOrO 060pYyLOBAHHS B BHIE YCTPOHCTB KaK NMacCHBHOTO,

————————
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TaK H akTHBHOro KOHTpoas. OJHO H3 Takux yCTpOHCTB
cHyKUT [Jis obGecmeueHuss HelpephiBHOH paboTel npecca,
OCHALIEHHOTO MOJOCOYKJaJ4¥KOM C JABYMs MarasuHaMH
puc. 5.11). Huxuull KOMIJIeKT HCTOYHHKA § U TNPHEMHHKA
6, B3aUMO/JCHCTBYIOLIUX MO CXEME OTPaxKeHHOro H3Jy4yeHHus,
CAYXKHUT [JIs yHpaBjieHHs paboTO#l MOJOCOYKJIAAuUHKa TpPH
onopoXHeHHH MarasuHa 7. [Ipu momaue mochefHed 3aro-
TOBKH 4 OT 3JeKTPOHHOrO GJIOKAa 3 IoAaeTcss KOMaHIa Ha
3aMeHy marasyHa U B pabouee TOJOXeHHe BCTaeT APYrofl
MarasuH 7, 34MoJHeHdBll 3aroToBKaMu. Bepxunii Komn-
JIeKT HCTOUHHKa H3Jy4eHusa I w nmpueMHHKa 2, B3aHMOHel-
CTBYIOILHX IO CXeMe NpSAMOro H3Jy4eHHsl, CJAYXKHAT [Jd
KOHTPOJISl TOJIUMHB NOAABAEMBIX MOJIOC ¥ OCTAHOBKH Ipec-
ca IpHu cay4yadnol mogade ABYX moJjoc cpady. OT aHaJgOrH4-
HOTO KOMINJIeKTa HCTOYHHKA M NPHEMHHKA MOXHO HPOBOXHTH
c4eT OTIITAMIOBAHHLIX TOJIOC.

BnokupoBka mpecca B ciayuae HenpaBWIBHOH paloOTH
pEeBOJILBEDHOTO IHTATENA MOMKET ObIThb OCYLIECTBJIEHA C IO-
Mouipio KBY, npuHunnunajbHas cxema KOTOPOI'O MPeACTaB-
gena na puc. 5.12. Ilog peBOJbLBEPHBIM JAHCKOM YCTAHABJHU-
BaeTcsl MCTOYHHK [ W3JydueHHus, a HaA JAHCKOM Ha
CenHaJpHOM  KDOHIUTEHHe 3akpelvisercsi TNPHEMHHK 2.
B nncke BHINOJIHEHBI clielHaJibHBIE OTBEPCTHS MAJOrO AHa-
MeTpa AJs Npoxofa noroka Oera-uactuil. [Ipy Hapymenuu

Puc. 5.12. KBY aas 6ao-
KMpPOBKM  npecca, OCHAa-
HIEHHOTO  PEeBOJIbBEPHBIM
nuTaTeseM
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Puc. 5.13. KBY pana ynpaBjieHHs JABHraTesleM pa3sMaThIBAIOLIETO YCT-
poiicTBa

YIJIOBOTO Iara I10jJayd PEeBOJBbBEPHOr'0 NMUTATENS OTBEPCTHA
OKaXKyTCsl NEepeKpBITHIMH H TNOTOK OeTa-uacTHl, OT UCTOY-
HuKa / He nonajer Ha npueMHHK 2. ITonyuenusiit o ajiexrt-
poHHOTO O6JIOKa & CHI'HAJ HCIOJAB3YeTCH [AJA BHIKJIIOYEHHs
My(QThl mpecca.

YnpasJseHue ABHratedeM pasMaTHBAIOUIEr0 yCTPOHCTBA
¢ NOMOILBI0 GEeCKOHTAKTHBIX PaJHOH3OTONHEIX KOHEUHBIX
BHIKJIOUATelefi MOKa3aHo Ha puc. 5.13. Bepxuuil / u HHK-
HHH 2 KOMILJIEKTHI HCTOYHHKOB H NPHEMHHUKOB B3aHMOIeH-
CTBYIOT MO cXeMe 0OpaTHOpaccesiHHOro G6era-uaJyueHus.
Ilpu yMmenbUIeHHH KOMIEHCALHOHHON METJIH OT BEpPXHero
KOMIJIEKTa Uepes 3JEKTPOHHO-peslefHBIH 6/10K 8 mojaercs
KOMAaH/[a Ha BKJIOUEHHE 3JIEKTPOABHUIaTe/Isi Pa3MaThiBAlO-
nero ycrpoiictea. B ciyuae upesMepHoOro yBesnueHHsl Tet-
JH OT HHUXKHEr0 KOMILIEKTa [0AAaeTcss KOMaHAa Ha OTKJIO-
yeHHe 5JeKTPOABHTATENS.

B uensx o6ecneueHHA CHHXPOHHOH B3auMMOCBSA3aHHOH
paboTH Ipecca W aBTOMATH3HPYIOLLEro ycTpoiicTBa 3a4alo-
IIUM 3JIEMEHTOM, BO3JAeHCTBYIOLIAM HAa H3MepHUTeJNbHBIE H
KOHTPOJIbHBIE OpraHbl, AoJKHa ObITH caMa sarortoBka. Ilpu
JMCTOBOH LITAMIOBKE OCYIIECTBUTh BO3JAEHCTBHE NET4JH Ha
KOHTAKTHBEIE TepekjioyaTesd B OOJbIIHHCTBE CJyudeB He-
BO3MOXKHO H3-3a €€ MaJoff JKeCTKOCTH U HeJOCTAaTOUHO Yer-
KO OpHeHTAallHH NPH TPaHCHOPTHpPOBaHHH. B cBA3W ¢ 3THM
Haubosee 1enecooGpasHo NMpuMeHATh GeckonrtakThble KBY
M, B YaCTHOCTH, paguoH30TOoNHbe KBY.

Ilpu paspeske IIUPOKOPYJOHHOH CTaJH Ha JHCTHI Tpe-
OyeMOi#l NJMHH BecbMa 3(PGeKTHBHEIM OKa3bIBAeTCs IpHMe-
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Puc. 5.14. IMpunuunuanbHaa cxeMa ¢GoTo3alUTHL

HeHHe GeCKOHTAKTHBIX PaJHOMU30TONHBIX KOHEUHEIX BBIKJIO-
yaTeneji AJis YIOpaBJeHHs [ABUTATesJeM Pa3MaThIBAIOLIETro
ycTpoHCTBA M BHEINOJHEeHHS pabouel omepanuu paspesKd.
Ilo onucaHHBIM Bhillle NPHYHHAM OOGBIYHBE KOHEUHBIE BHI-
KIouyaTeJH H OeCKOHTAKTHblE KOHeUHBle BBIKJIIOUATEH Ha
6ase QorosneMentoB (doropeancropos, (HOTONHOAOB H
T. J.) GLICTPO BHIXOASAT M3 CTPOS H He Bcerja 00ecneynBaloT
TpefyeMyi TOYHOCTb pa3pe3aeMbIXx 3aroTOBOK MO [JIHHE.

KoHTpoabHO-GJIOKHpYIOIIHE  YCTPOHCTBA HAXOLSIT NpPH-
MelleHHe H B CPeJCTBax, ofecrneynBaoiinx 6e3onacHocTh pa-
60TBl Ha Ky3HeYHO-IUTAMMOBOYHOM o6opyAoBanuu. I[Ipun-
IUIHa/JbHAasd cxeMa (OTO3alIUTH I[OKa3aHa Ha puHc. 5.14.
IIpn mepexpeITHM CBETOBOro NMOTOKa OT HCTOUHHWKA cBera [
Ha QoTo3JeMeHT 2, B KauecTBe KOTOPOrOo MOXKeT ObiTh NpH-
MeHeH ¢GoTope3ncTop HAH (POTOAMOX, TOK YMEHBLIAETCH.
[TonydyenHell cHrHAN YCHJAHMBAeTCs W HCHOJbL3YETCH s
OTKJIIOUEeHHSI MY(TH Npecca H OCTaHOBKH NoJj3yHa. Ecrect-
BEHHO, 4TO (OTO3alIHTa [AOJIKHA HEePEeKPHBaTh OOJBIIYIO
30HYy, NO3TOMY Tpebyercsi HecKOJbKO (oTo3jaeMeHTOB. Do-
TO3alluTa TMNpPHMEHseTCs Ha THXOXOJAHBIX KPUBOUIMIHLIX
npeccax ¢ udHcaoM xomos He Gosee 20 B 1 mun. Ha Goaee
OBICTPOXOABOM 00OPYJIOBAHHH He y/laeTcsi OCTaHOBHTb I10JI-
3yH Ipecca 3a KOPOTKOe BpeMd, IIO3TOMY Ha TakoM obopy-
IOBAaHHH HCMNOJNb30BAHHE 3JEKTPHUECKHX CPEACTB 3allHTH
Helesecoo6pasno. Ha OGricTpoxognom oGOpyLOBaHUH NPH-
MEHSIOTCSI MeXaHHUeCKHe orpakKAeHus, 3allUTHBIE pPeHleTKH
H 1p.



FTABA 6

MNPUBOJAbI CPEACTB ABTOMATU3ALLHUH
U MEXAHHU3ALUHHU KY3HEYHO-IITAMIIOBOYHOTO
NPOU3BOACTBA

6.1. OBILHE CBEXEHHKSA -

IlpuBox — oOAHa K3 OCHOBHBIX uacTeil JwGoro
CpelcTBa aBTOMaTH3aluM u MexaHu3anuu. Ilox nmpusogom
[IOHUMaeTcsl CHCTEMa, COCTOsINlasg W3 JABHIATE/IST U IPeos-
pasywoulero MexaHusMa. [IpeoGpasyiomiuii MexaHH3M CJy-
XKHT A8 llepelauyd SHEPruM OT JABHratejs K pabodeMy
oprany.

OtanunrenbHas OCOOGHHOCTL HPHBOAA — OH paboTaer
C BLICOKOH d9acToToli cpabarbiBaHHSl. DTO 00BHACHAETCSH BBI-
COKHM OBICTPOAeHACTBHEM Ky3HEUHO-IITaMIOBOUHOTO 0BOpYy-
npopanusi, Hanpumep, nucromraMnoBoyHble Ipecchl YCHAHEM
no 100 xH umeror 100—150 xom08 B 1 MHH, a HEKOTOpPBIE
molenu — g0 500—1500. Cocrasasioniue BpeMeHH PabOTHI
CPeACTB aBTOMaTH3aU¥H M MexaHH3alUHH B OOIIEM LHKIe
HX COBMECTHOH palbOThl ¢ IlpeccoM, Kax IPaBHJIO, He IpPEeBhHI-
mazor 40 %.

Hpyras Baxnas ocOGEHHOCTh HPHBOJZA — obecmeuuBa-
HHe MJaBHOCTH PAa3rOHA W TOPMOXKeHHss pabouHX OpraHoB,
4TO HeOOXOJHMO AJSl TOYHOIO MO3HIHOHHPOBAHUS 3aI'0TOBOK
B LITaMnax. JT0 JOCTHraeTcss BHIOOPOM 3aKOHOB H3MeHeHHS
CKOPOCTeH M TpaeKTODUiH ABHKEHHS HCIOJHHTENBHBIX Opra-
HOB BCJEACTBHE HCHOJNb30BAHHUS pPa3JHuYHBIX Npeobpasylo-
UIMX MeXaHH3MOB, AeMIGHPYIOUHNX H TOPMO3HBLIX YCTPOHCTB.

B cpeacrsax aBTOMaTH3alHH ¥ MeXaHH3aLUH Ky3HEUHO-
IITaMIOBOYHOro NMPOHU3BOACTBA MPHBOJ, KaK NPABHJO, HOCHT
HECHJIOBOH XapaxTep, TaK KaK MAacChl JBHMIKYLIHXCs JeTa-
Jeld, oco6eHHO NpH JIKCTOBOH IITAMIIOBKE, He3HAYNTEJbLHEL.
CompoTuBjieHHe HX I€PeMELleHHI0O 110 HaNpaBJISIOLHM
3JIeMEHTaM MeXaHH3MOB H IITaMIIOB HeBeJUKO, H 3HepTHs
npuBofia GosbLiell YAacTBIO pacXoAyeTcs Ha IpeofoJeHHe
CHJI HHEPUMH ABHAXYVINHXCA Macc MeXaHH3Ma.

IlpuBoanl cpelcTB aBTOMATH3aUHH M MeXaHH3AILUHU
KaaccHHUMPYIOTCs O pAxy npuaHakoB. OCHOBHEIE H3 HHX:
THI NpuBOja (OT mpecca WJIM HHEHBHAYAJBHBI), ero Has-
HayeHHe, YHCJIO JABHraTesel, THI JBHMratels H Ap.
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Ecin MexanusMbl cpeJCTB  aBTOMATH3AUMM H MeXdHH-
3allud NMPHBOAATCH B JeflCTBHE OT BaJa WJH NOJ3yHA IlIpec-
ca, TO FOBOPSIT 0 NPHBOAE OT Ipecca.

WupuBunyanbhble OPUBOABI B 3aBHCHMOCTH OT THIa
IBHrartelst AeJATCH Ha 3IJMEKTDHUECKHE, INHeBMATHUECKHE,
THAPaBJAMYeCKHe U KOMOGHHHPOBAHHBIE, DJEKTPUUECKHE NPH-
BOJAH OTJIMYaeT NPHMeHEeHHe B HHUX pasJHYHbIX THIOB
3JIeKTpoABHUrareneli (NMOCTOSTHHOrO TOKA, IIATOBLIX, BEHICO-
KOMOMEHTHBIX, JMHEHHEIX ABHraTeJell H 2JeKTPOMAarHuToB).
Hcnonb30oBanHeM TrHAPOMOTOPOB U THAPABJIMYECKHX HHJIHH-
pOB XapakKTepu3yercsl FHAPABJHYECKHH NpPHBOJ, a NHeBMa-
THYECKHX UHWJIHHADOB — NHEBMONpPUBOA. B KoMOUHHpOBaH-
HBIX TIPHBOZAxX HCIOJb3YIOTCH KOMOMHALMH HepeuHcAeHHDbIX
Bhille IPHBOJAOB, HAaIpHMep UIArOBbI 3JEKTPOJABUIaTeNb
¢ THAPOYCHJHTEeJEeM HJIH NHEBMOrHAPaBJHUeCKH MNpHBOI,
B KOTOPOM AJA NepeMellleHHs: pabodyero oprana NPHMEHSIOT
rujpaBinueckye B NHeBMaTHUECKHe LHUJIHHIPH.

B 3aBucHMOCTH OT Ha3HaYeHHd NPHBOAH pasle/sioTcs
Ha NDHBOABLI NepeMelleHHs (KMHEMAaTHYeckHe) H CHJIOBHIC.
IIpuBoabl mepeMelleHHs NpeJHa3HAaYeHH AJIA mEPeMeLleHust
paboyero opraiia OT €ro UCXOZHOTO NOJOXKEHHA A0 KOoHey-
Horo. CHJIOBBE NPHBOABLL IIOCJE 3aBePUICHHS MepeMelleHHs
pabouero opraHa co3Z4alOT Ha HeM 3aJaHHOe YyCHJHe
(kpyramuii moment)., HanmpuMep, npuBoA nepeMclieHust
TeJIeXKKH MaHHUIYJAATOpa KHHEeMaTHYeCKMH, a NMPHBOJ 3aXBa-
TOB PYKH MaHHNYJAATOPa CHIOBOH, TaK KaK IOCJE CMLIKd-
HHSI 3aXBaTOB HeOOXOJHUMO €034aTh Ha HHX yCHJHUE 3a:KHMA
34aroTOBKH, KOTOpPO€ HCKJI0Yaslo Obl ee BHIafAalHe IMpH
TPAHCIIOPTHPOBAHHH.

IIpusonn! pasfensiloTcst TaKXKe MO UHCHAY JBUraTeseil: Ha
FPYNNOBHeE, OAHOJABHTaTes]bHEIE M MHOIOJBHTaTelbHbE.
B rpymmnoBoMm mpHBOAe ONMH JABHUraTes]b NpHMeHsieTcsi AJA
nepefaun JABHKEHHsT HeCKOJBKHM MeXaHH3MaM uau pabo-
uuM opranaM. OjHojBHrarte/NbHble H MHOTOABHTATEbHbIE
IPHBOAB XapaKTepH3YIOTCA HCIOJb30BaHHEM JHOO OJHOIO,
Jub0 HEeCKOJBKHX IBHrartejeifl AJs NPHBOAA OJHOTO Mexa-
HH3Ma.

Ilpu paspaGoTKe NMpHUBOAA CTPEMSTCA IOJYYHTb. MHHH-
MaJibHbEle pa3Mephl, BHICOKHE SHepPreTHUecKHe M0Ka3aTelH
(o6ecneunt, GoJbllloe OTHOLIEHHe BLIXOAHOH MOIMHOCTH K
Macce NPHBOZLA); BO3MOXHOCTEL PabOTH B peXHMEe aBTOMa-
THYECKOTO YIOPAaBJIeHHs W DPEryJUPOBaHHs ¢ ofecleyeHHeM
ONTHMAJIbHBIX 3aKOHOB pa3rOHAa H TOPMOXKEHHsl IIPH MHHU-
MaJIbHOM BpeMEHH IepPeXOAHBIX IPOLECCOB; GBICTPOAEHCT-

13 3ax. 59 193



BHe — OcylilecTBieHue ABHKeHHH pabouuX  opraHos ¢
BBICOKO# CKOPOCTBIO U MaJIOH NOrpeliHOCTbIO MO3HIHOHUPO-
BaHHsl; MaJyl0 Maccy 3JeMeHTOB NPHBOAA IIPH BHICOKOM
KIIJl Bced KOHCTPYKLHH, JIETKOCTb OTK/JIOYeHHS NpPHBOjaA
U CHATHS NPHKJAJAbBAeMOro yCuius; 0J0KUpoOBaHue IPHBO-
Ja H COXPAHeHHe I10JIOKEHHsI HCHOJHHTEeNbHBIX MEXaHH3MOB
npu komanie «CTom»; BO3MOXKHOCTb BCTPAHMBAlHsi CHCTEM
OXJIAXK/ICHUS U TepMOpEeryHpoBanusa Asi obecnedeHus npu-
eMJIeMbIX TeIIOBBIX PeXHUMOB paboThbl NPHBOAQ H CTaOUJb-
HOCTH €r0 X4paKTepHCTHK; HaAeXIIOCTh H JOJTOBEYHOCTE
3JeMeHTOB KOHCTPYKUHH; yAOOCTBO MOHTaxa; o6C/yXKUBA-
HHsI, peMOHTa K NepeHaJajKH; HU3KHH yPOBeHp LIyMa.

IlpeoGpasyiomne mexanusmbl. B cpeicTBax aBTOMaTH3a-
IHH ¥ MeXanu3aluH npeobpasyiollHe MeXaHHU3MblI BEIOupa-
10Tcsl 06BIUHO B 34BHCHMOCTH OT XapakTepa JBHXKeHHsI
BEJOMOr0 3Bella JABHratels (BpallaTe/JbHOE HJH HOCTYN4-
TeJbIOe) M Xapakrepa ABWKEHHs HCIOJHHTEJILHOTO Mexa-
HH3Ma WJIH pafoyero oprana. B saBucuMocTH oT Xxapakrepa
nepemellleHus pabouero opraia B IePHOJ yCTAHOBHUBHIEIOCS
JIBHXKEHHS pasjuyaloT npeobpasymollide MeXaHH3MBl s
HENpephIBHOTO M JAJsS IIPepLiBHOrO ABHiKeHHs. lIpu mpeo6-
PA30BAHMH HENPEPEIBHOTO ABHXKEHHA [ABMraTesis B IPephIB-
HOe MPHMEHSIOTCS pa3J/iiuHble MeXaHH3Mbl IE€PHOAHUECKOrO
ABHXKeHHS (0GroHHble MyQTHI, XpanoBble MEXaHU3MBI, IOJIY-
yepBA4YHble U Ap.). Ha puc. 2.3 O6bl1 NOKa3aH OJHH H3 TAKHX
MeXaHHM3MOB, MpHMelsseMbli B BaJKOBBIX HOAauax.

Mexanusmpl  gjs  Opeo6pa3oBaHusg  NOCTYIATEJNbHOTO
JBHXEHHS B NOCTYNATEJIbHOE IO KOHCTPYKTHBHOMY HCIIOJI-
HEHHIO OBIBAIOT: KJIHHOBBIMH, PBIYa’KHBIMM, PeeUuHBIMH, TPO-
CHKOBBIMH H poJIHKOBHIMH, O6HYHO ©pH Xode pabouero
opraa 1o 50—70 MM NPHMEHSIOT KJUHOBHIE H PBIYaXKHBEIE
MeXaHH3MBbl, a NpU GOJBLUIHX X0JaX — PeeyHble,

Jna npeobGpa3oBaHHs NOCTYNATENbHOTO ABHXKEHHS BO
BpallaTeJbHoe MPHMEHAIOT MeXaHH3MB 0alloHeTHOro, peeu-
HOTO M DPBIYAaXKHO-POJHKOBOrO THNOB. IlepBrie naBa THma
O0OBIYHO MCMOJIb3YIOT JJd NMepeMellleHHs 3aXBaTHOrO OpraHa
B OJHy H B pasHble CTOPOHBI. PBIUaXKHO-POJHKOBLIH Mexa-
HH3M OPUMeHSIOT, KaK NPaBuUJ0, ¢ MeXaHH3MOM IIepPHOIH-
YEeCKOro JABHKEHHS.

B npeo6pasyrouux mMexaHuaMax IJs NpeoGpasoBaHHs
BpalllaTeJbHOro JABUIKEHHss B IOCTYIaTeJbHOEe IPUMEHSIOT
KPUBOINUIHEIE MeXaHH3MEH, KOTOpble 00ecrneudBalT BO3-
BPAaTHO-NOCTyNaTe/IbHOE ABHXKeHHe pabouero oprana. Korna
pabouyeMy oprany He0oOXOZHMO cOOOLIATH NpPepHIBHOE [BH-
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XeHHe B OJHY CTOPOHY, TO B mpeobpasyiomine MeXxaHH3MBI
BCTPAMBAIOT MeXdaHM3M MepPHOJAUYeCKOro asuxKeHus, [lpu-
Mep Takoro MexaHM3Ma — MeXaHH3M INIpHBOJa peBOJbBep-
HOHl 1mojiauH, npejcraBjeHHod Ha puc, 3.18.

Ilpeobpasylomiye MexaHH3MBl XapaKTepU3YIOTCA Iepe-
JAaTOYHBIM OTHOIIEHHEM, KOTOpOe ONpejesisieT OTHOLIeHUe
CKOpPOCTH BeJOMOIO 3B€Ha NPHUBOAA K CKOPOCTH IepeMellle-
HHSI MJHM BpallleHusi paboyero opraHa cpejcTBa aBTOMATH-
3aluM HJIM MexaHM3auuH. llocTOsHHble nepefaTOYHLIE
OTHOWIEHHS HMeIOT MeXaHH3MBI, cOCTOsflHe H3 3y6YaThIX,
YepBSUHEBIX, LENHbIX, BUHTOBEIX M peeuHHIX nepenau. Ilepe-
Jauy, HMeKllHe OJHO HJIH HEeCKOJbKO pHIYAXKHBIX, KPHUBO-
LWIMNHO-KOJEHHHX H APYrHX coefuMHeHHH, o6jaxaloT, Kak
IPaBHJO, NEePeMEHHHM IepPeAaTOuHBM OTHOIUNEHHEM.

B npeo6pasymomux mexaHu3Max C IepeMeHHBIM Iepefa-
TOYHBIM OTHOLIEHHEM MepeMellieHHe paboyero opraHa Mo-
¥KeT NPOHCXOAHUTh C NepeMeHHOH CKOPOCThbIO JaiKe INPH IO-
CTOSIHHOH CKOPOCTH ABuratens. Hanpumep, Aas KpHBOWIMO-
HO-IIATYHHOrO NPHBOJA CKOPOCThL H YCKOpeHHe pabouero
OopraHa 3aBHCSIT OT yrJia IOBOPOTAa KpPUBOLUWNA, Bpallalo-
LIlerocs ¢ MOCTOSIHHOH 4acTOTOH,

BriGop tunma mpusopa. BeiGop THIA MPHBOLA 3aBUCHT OT
MHOTHX (akTopoB: OT 0COOeHHOCTEH aBTOMATH3HDPYIOLIUX
YyCTPOHCTB H WITAMIYEMBIX AeTajef U 3aroTOBOK, THNA 3a-
XBaTHOro oOprasa, BHAa Iipecca, HeO6XOAMMOH TOUYHOCTH
NO3HUHOHHPOBaHus u T, A. MHAMBHAYyaJbHBIA HOPHBOA 1O
CPaBHEHHIO ¢ NPHBOJOM OT Ipecca HMeeT CJelylOlLHE
npeuMylllectBa; ofecneynBaeT ONTHMAJbLHYI0 CKOPOCTh Ile-
pemelleHusl H3AeJNHd HJAH pabGoyero opraHa; I0O3BOJAET
6ojee palLMOHAJBHO CKOMIIOHOBAaThb AaBTOMATH3HpYIOUlee
YCTPOHCTBO; MOXKeT ObITh HCHOJNb30BaH Mg INepeMelleHHs
H3JlesiHsl BO BpeMs XOJIOCTOrO XOAAa H B NEepHOA BLICTaHBa-
Hus npecca, Haa HaxexHOii paboThl CpeACTB aBTOMAaTH3a-
HUH M MeXaHH3alUUH C WHAMBHIYaJbHBIM NPHBOAOM HeoGXO-
IMMO OCYLIeCTBJIAATb HajlexkHoe OJoKupoBanue 000pyHOBa-
Hus, 4TOOB HCKJAIOUHTH MONajaHHe AeTasjed MOABHAKHBIX
3JIEMEHTOB CpPeJCTB aBTOMAaTH3aluu B pabouylo 30HY rnpecca
OpH ero CABAHBAHHH HJIH APYrOM aBapuiiHoM cjayuae, Ilpu-
BOJ CpeJCTB aBTOMaTH3alliM W MeXaHU3amHH oOT Ipecca
XapaxTepH3yeTcsi BBICOKOH TNPOU3BOAHTENBHOCTBIO H IPOCT
s peasiu3anHuy.

JlerkocTh peryjiupoBaHHs, OecLUyMHOCTb, OTCYTCTBHE
TPyOONpPOBOAOB, ACCTYNHOCTH 3JACKTPOIHEPrHH, NpOCTOTA
MOHTaXa M HaJalKH, JOCTATOYHO BBICOKHe II0Ka3aTeJH Ha-
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JeKHOCTH COCTaBJAOT IMPEHMyLlecTBa 3JeKTpPOIPHBOMLOB.
K ux HejocTaTKkaM MOXKHO OTHECTH: GOJIBUIYIO 3aBHCHMOCTD
CKOPDOCTH BBIXOJHOTO 3BeHa OT HArpyskd, 4TO UPHBOIHUT
K HeOGXOAMMOCTH CO3JaHUA JONOJHHTEJBHBIX KOHTYPOB
yIpaBJeHus; HAJTHYHE CJA0XKHON KHHEMAaTHYecKOy Ielnn MexX-
Iy 3JeKTpojBUraTejeM H pa6OuMM OpPTaHOM MexaHH3Ma,

ITonoxurenbHBle KauecTBa NMHEBMATHYECKOr0 MHPHBOJA
cJeAYIOIIHe: NPOCTOTa KOHCTPYKIHH KaK CaMoOro HCHOJHH-
TEJLHOTO YCTPOHCTBA, TAK M ammapartyps [AJs ero ynpas-
JeHns u Gosnee HH3Kas NepBOHadaJbHas CTOMMOCTL (y mpu-
BOZa 3HAYHTEJBHO KOpOue BO3BpaTHHIE JIHHHH, TaK KaK OT-
paGoTaHHHIH BO3AYX MOXHO BHIIyCKaTh B aTMochepy), AJad
NPUBOJA HCHOJB3YIOT BO3AYX M3 1EXOBOM IIHEBMOCETY;
pabora nHeBMOCHCTEMB! He 3aBUCHT OT KoJleOaHHi TeMiepa-
TYPH (He HYXHO CHeNHAaJbHBIX OXJIaXIaOUHX YCTPOHCTB).
OnHako [Jisi MHEBMATHYECKHX NPHBOAOB XapaKTepHEI: He-
cTabHIBHOCTL CKOPOCTH BBIXOAHOrO 3Be€Ha IDH H3MEHEHHH
Harpy3KH BCJEJCTBHE CHKHMaeMOCTH BO3JyXa IPH MajBIX H
CpelHHX NaBJieHUsAX; HeoGXoAUMOCTh NeMndHpoBaHHs (TOp-
MOXKeHHd) JABHXKEHHsi BHIXOJHOIO 3BEHA NDHUBOLA B KOHIIE,
TaK KakK Ipu GOJbIIOH CKOPOCTH IABHIKEHHS BHIXOZHOIO 3Be-
Ha IIpu NOAXOJe K YIOpaM BO3MOXKHH CHJ/IbHBIE yAapsl 1O
3THM YHOpaM; HaJIHYKe 1iyMa npH paboTe.

Tnapaennuecku#i npuBox obecneyuBaer co3fanue GOJb-
IIMX TO CPaBHEHHIO ¢ MHEBMaTHUeCKHMH NPHBOJAMH Mexa-
HUYECKHX HArpy3oK, HMeeT BBICOKHE IOKa3aTeld TOYHOCTH
HO3HIHOHHPOBaHusl M HeboJsbline pasMmephl. Bceaeacrtsue
HECXKHMaeMOCTH HHAKOCTH € IOMOIIBIO T'HAPABJHYECKOTO
NpHBOJAa MOXHO obecneynBaTh NMPaKTHUeCKH J11060il 3aKol
JABHKEHUS] BHIXOAHOTO 3BeHa HCIOJHHTEJABHOTO MeXaHH3Ma.
K memocrarkam ruaponpHBoja ciaelyeT OTHECTH: NpUMeHe-
HHUe creuualbHLIX HACOCHHX YCTAHOBOK M YCTPOHCTB OX-
JaxAeHus XKHAKOCTH; M0XKapOOnacHOCTh MacJa.

6.2. SJIEKTPHYECKHUN NPUBOJ

B ssekTpHuecKHX NPYBOAAX KpPOMe AaCHHXDOH-
HBIX NPHMEHSIOT ¥ APYTHE THNBL dJeKTpoaBuraresneii. B ITP
3TO HPeXJAe BCero JUCKpPeTHHH (IIaroBefl) NPHBOJ, MMelo-
mu# JABe Da3sHOBHIHOCTH: HPHBOA € YHpPaBJAIOIHM INAro-
BoiM gBurateseM (IIJ1) m npoMeXyTOUHBIM YCHJIHTENEeM
MOMeHTa, BHIIOJIHEHHBEIM B BUIeE CHAeAsulell THApaBIHYecKoH
CHCTeMBI; NIPHUBOJ C CHJIOBHLIM IIaroBuiM npurateneMm, Ilpn-
MeHAIOT cliefsliHe NPUBOAE Ha 06ase 3JeKTpoABUraTtesel
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MOCTOSHHOTO TOKa, KOTOPHE HMET IPOCTYIC H HAJEXKHYIO
cxeMy ynpaBieHHs. BecbMa mepcmeKTHBHO HCIOJIb30BaHHE
MaJIOHHEPIHOHHBIX BHICOKOMOMEHTHHIX 3JIEKTPOJBUraTeselt,

DJIeKTPONPUBOL, BHIGHPAIOT, HCXOAS M3 cleAylomux (ak-
TOPOB: AMHAMHYECKHX CBONCTB NPH NYCKe, TODMOXKEHHH H
H3MCHEHHH HArPY3KH; IMaNa30Ha DETYJNHPOBAHHSA CKOPO-
CTH; BHIAa MEXaHWYEeCKOHl XapaKTePUCTHKH pexuma paboThl
BO BPEeMEHH H TpefyeMOH TOYHOCTH MOJAepKaHHS 3aZaHHO-
ro pexmMa pabOTH; YACTOTHl BKJIIOUEHHSI MPHUBOLHOIO
MexanusMa, Pas3nuuaioT Tpu pexuMa paGoTH ABHrarteseii:
IPOAOJIKHTEIbHBIH, KPATKOBpEMEHHHI U MOBTOPHO-KPAaTKO-
BpeMmenHuu#t, [Ipu MpPONOMKHUTENBHOM peXuMe pabOTH IBH-
ratelr HarpeBaeTcsl IO YCTaHOBHBINefics TeMIepaTypH B
OTJIHYHE OT KPaTKOBPEMEHHOTO, MPH KOTOPOM 3TOTO He MpPO-
ucxoaur. IIpH MOBTOPHO-KPATKOBPEMEHHOM DeXXHMe TPOHC-
XONAT MYCK ¥ OCTAHOBKA ABHrartesisi. B 3ToM ciyuae Harpes
3JIEKTPOABHIaTeNT H BO3SMOXHOCTh Peaju3alii 3aJanHOl
MOIIHOCTH ONPefessioTCs NPOJAONKUTENBHOCTHIO  BKJIOUe-
nust 1B no oTHOCHTEBHOMY BpPEMEHH 3a IMKJ, DaBHBIA
10 mMun. Haa npuBoAa CPeACTB aBTOMAaTH3AaUHH H MeXaHH-
3allUHd KY3HEYHO-WITAMIIOBOYHOTO NPOH3BOJACTBA XapakTep-
HH MOBTOPHO-KPATKOBPEMEHHHIH M KPATKOBPEMEHHLIH pe-
JKHMBL paboTHL

Homunanbnas pacuerHas MOIIHOCTL Ha Bajy NPHBOAHO-
TO SJeKTPOJABHTaTeNs ONpefessercss BHpPaKeHHeM

Nyp = nM 1,130,

rje Mep-— cpelHuft KpyTAmMU# MOMEHT Ha Bajy JABHrate-
JIST; ny — HOMHH&JbHASI YacTOTa BpallleHus, KOTOPYIO BHIGH-
paloT B 3aBHCHMOCTH OT Tpe6yeMoil ckopoctH pabouero
oprana u Heo6XoAauMoll TPOU3BOANTENLHOCTH Tpecca.

TTocse Toro xak BuGpaH ABHMATENb N0 MONIHOCTH, OMpe-
JeJsieTest mpeienbHOe UHC/O BRKAYEHHH U mepekIoueHnit
B MHHYTY H CPaBHHMBAeTCS ¢ JONYCTHMBIMHM 3HaUCHHUIMU
z<<[z], rne 2z; [2] —npemesbHOe W  [ONyCTHMOE UHCHO
BKJIIOUEHHH W TepeKaroueHu .

JIns THNOBBIX ACHEXPOHHEIX IBHratesed IonycTHMoe 3Ha-
yeHWe uyucaa BKIWdenuil cocrasaser 10—80 B 1 muH, a
yucsao nepekaoueHdll 4—30 B 1 Mun, mpu stom 6Gddabline
3HQUEHHUS] OTHOCATCS K JABHTATENSM ¢ OOJbIIHM  YHCJIOM
060poToB. B chydae HeBHLIMOMHEHHS YRa3aHHBIX YCJIOBHH
HEeO6XOJUMO NPHUMEHUTH  NOMOJHHTENbHBIE  MEXaHH3MBbI,
CHUXKAIOWHE YHCJIO BKAIOUEHHH WJIH  TepeKJIoueHuit uau
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BLIGHpATH, APYrOl THI NPHBOAA, HAMPHMEp MHEBMAaTHYECKHH
HJIH THAPaBJIHYeCKHH.

BricokoMoMeHTHBIe ajeKTpoiBHraTend. OTanuuTeabHas
0cOGEHHOCTEL 3THX 3JIEKTPOJBHUraTeNell — NpUMEeHeHHe B HHX
BMeCTO OOMOTKH BO30V:KAEHHA IOCTOSTHHBIX MAarHHTOB.
3T0 103BOJSET IO CPaBHEHHIO C JBUTATE/SIMH MOCTOSIHHO-
ro Toka obecneunTtsh (npH TexX Ke rabapuTax): yBeJHUEHHE
MOINHOCTH JABHraress; GOJbIIYI0O PaBHOMEPHOCTL CKOPOCTH
BpallleHHsl ABUTaTeNs NPH MAaJbX YacTOTAaX; 3HAYHTENbHO
VYBEJIHIHUTh BPaIlaoIUiCs MOMEHT NPH TOM Ke TOKe SIKOpS;
BHICOKOE YCKOPeHHe B TepeXOAHBIX PeXHUMax; BO3MONKHOCTD
yCcTaHOBKH Ha pabouem opraHe 6e3 NpPOMeXYTOUHBIX PelyK-
TOPOB; BHICOKYIO IJIaBHOCTh JABHXKeHHsl 6Jarofapsi Xopolle-
My neMIQHPOBaHHI0 KoJe(aHW HArpy3KH; BHICOKYIO Tell-
JIOCTOHKOCTb  BCJIEACTBHE JOCTATOUHOH MacChl  SIKOpS,;
BO3MOXKHOCTL CO371aHUS ABTOHOMHBIX CJelsle-peryJupye-
MBIX TPHBOJAOB, NpeIHA3HAUEHHBIX I/ PEryIHPOBAaHHS CKO-
poctn H OTPabOTKW HepeMellleHHil NMpH YIPaBJeHHH OT
ycrpoiicrBa UITY.

Buecte ¢ Tem ABHraTens TOro THIA MMEIOT HEIOCTATKH,
3aKJI0UAIOIIHECS B CHUXKEHHH MAaKCUMaJbHOTO MOMEHTa C
pPOCTOM 4YacTOTHl BpallleHHss U OBICTPOAEliCTBUS C Bo3pacTa-
HHEM CKOPOCTH B COOTBETCTBHH C KPHBOH MOMeHTa, JOmY-
CKaeMoll Mo YCJOBHSAM KOMMYTALHH, a TakKXKe B HENOJro-
BEUHOCTH TNOCTOSIHHBIX MAarHWTOB H3-33 HX eCTeCTBEHHOTO
CTapeHus.

IDarospie aaexrponpurateau (HIJ). 1o saexTpuye-
CcKas MallluHa, KoTopas npeofpa3oBHBAET  YIPaBJISIOIIMH
UMIYJILC B GHUKCHPOBAHHEBIY Yroa mOBOPOTA Baja WIH (DuK-
CHPOBaHIOe JuHefiHOe mepeMellieHne Ge3 JaTUHKOB ofpar-
HOIl CBA3M.

Takas ocoGennocts IIJI nosBosiser mMpuMeHsTh HX B
ycTpoficTBax, B KOTOPHIX TepeMelleHHe MEXaHH3MOB H V-
paBJsiIO¥e KOMaHAB B CHJY TEXHOJOTMYECKHX OCOBEHHO-
crefl HOCAT JUHeHHHIA XapakTep, HaIpHMep B MeXaHHM3Max
IJIST MONaud JIEHTHI,

IlaroBble 3JeKTPOABUTATENH, HCIONb3YEMBIE HENOCpE-
CTBEHHO HJS1 HPUBOMOB HCIOJHHTEJILHEIX MEXaHH3MOB, Ha-
3HIBAIOT CHIOBHIMH, [1pH ncnosb3opanuy Mamomommnsix TIJT
B MPHUBOJAX IOAAY NPHMEHSIOT THApPABJMYECKHE M MeXa-
HUTECKHE VCHIAUTENH MOMEHTOR,

IMpumenenne npusosos ¢ IIJ] mo cpaBHeHHIO O cJje-
ISUTAMY CHCTEMAaMH HMeer CJeNyIONiNe TNpenMyllecTsa:
TMOBLILICHHE HAJEKHOCTH yCTPONCTBA, BHI3BAHHOE yMEHbIle-
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HHeM YHC/JI4 3JieMEeHTOB CHCTEMBl, TaK KaK OTCYTCTBYIOT XaT-
yyku O6GpaTHON CBA3H, YCHJHTEJAH M AD.; YIeHIeBjenue
CHCTEMBl M3-3a yMEHbLIEHHs YHCJa 3JIeMEHTOB; yBeJuueHHe
TOYHOCTH JIHCKPETHOro NepeMelleHus, o6ycaoBjienHoe (UK-
capuedl poropa LI/l npu ocraHOBKe ABHrATeJ.

[Ipu BHGope ucnonnutenpnoro HIJ mpexne Bcero He-
06xoauMo mogo6paTh ABHraTeNb ¢ TpeOyeMOil MOIIHOCTBIO
Ha BaJy (CHJIOBOH MJIM C YCHJIHTeJeM MoMeHTa). B 3abu-
CHMOCTH OT THHA CHCTEMH! YODaBJieHHd H TEXHOJOTHIECKOH
Harpy3KH BHIOMPAIOT BEJAWUMHY YIVIOBOro Iiara JABHraTess
@m, T. €. YroJ NOBOpPOTa POTOpa NpPH Nojaye OXHOro ympas-
JSIOILETrO BO3eHCTBHSA.

Ha puc. 6.1 nokasaHa BajkoBas nojada ¢ NPHBOAOM OT
IIaroBOr0 3JIEKTPOJABUraTessi I, KOTOpHIH yYepes UepBAUHO-
BHHTOBYIO Nepenauy 2 BpallaeT HHXKHH{I UPHBOAHOH BaJIOK
6. Bepxunit Basok 4 uenpusoznoil. IIpuxunM Balka 4 ocy-
IeCTBJISIOT NPYKHHB §, a €ro NoLbeM — MHEeBMOLHMJIHHAD J.

Puc 61 Bajaxosas mo-
java ¢ NPUBOAOM OT IIa-
TOBOTO SJIEKTpOlIBHI‘aTeJIﬂ
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B npusonax BHGPAaUHOHHHX GYHKEDHBIX YCTPOMCTB I
XOJIAT IPUMEHeHHe 3JIeKTPONPHBOLB B BHIE 3JeKTpoMar-
HUTOB NEPEMEHHOr0 M MOCTOsIHHOTO Toka. IIpm mx BmiGope
cleayeT HMeTb B BHIY, YTO, KOrda TeXIHUeCKHe HaHHHE H
XapaKTEPHUCTHKH 3JEKTPOMArHUTOB INePeMeHHOro TOKa OfT-
BeualT TpeGOBaHHAM, TPEeLBSBISEMHIM K HHM HCIOJHH-
TeJbHBIMH MeXaHH3MaMH, HX HCIoJb30BaHHe GoJsiee mpel-
MOYTHTENBHO 1O CPABHEHUIO C HCIOJb30BAHHEM 3JICKTPO-
MarHuTOB NOCTOsHHOTO ToKa. OfHako mpu 6OJbLIOH wacTo-
Te BKJIOUEHHI 3JeKTPONPHUBOAA ILieqeco06pasHO NMPHMEHATh
5JIEKTPOMATHNTHl NMOCTOSIHHOI'O TOKa BO H30exXaHHe BO3MOX-
HOTO MeperpeBa 3JEKTPOMAarHHTOB NEPEMEHHOTO TOKa IIPH
nyckax. Ha puc. 3.9 noxasan npumep HCIOIB30BAHHUS SJIEKT-
POMAarHuTOB B mpHBOJe BUOPAIMOHHOTO 3arpy304HOro ycCT-
pofictaa.

6.3. THOPABJIMYECKURN NMPUBOL

B ruapaBauuecKHX TNpHBOAAX TNPUMEHSIOT JBa

THIA TUAPOABHraTeNell: mocTynarenbpHoro feficTBus (TUApO-
UMJIUHJPH) ¥ BpaulaTeNbHOTO JHefcTBUS (FHAPOMOTOPH).
Pa6ora npusBona nocrymatensHoro nefictust (puc. 6.2)
ocyulecTBasieTes caenyiomum obpasom. Ilpm  cMmenienun
rupapopacnpesfenurens 3 BNeBO KHAKOCTH OT Hacoca H,
BpallleHHe KOTOPOr0 OCyIIecTBiaser Asuratesb M, nomaer-
csl B IOpIUHEBYIo mojocTs [ rupponwnuuapa I, a npu nepe-
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Puc. 6.2. Ynpowennas cxema rugpas-
JIHYECKOr0 NPHBOZA

200



MCIIEHHH BNPAaBO — B WITOKOBYK NOJOCTL I ¥ MPOHCXOAHT
JIBIKeIe HITOKA COOTBETCTBEHHO BNPaBO MM BJeBO. CJuB
JKHJIKOCTH H3 NMPOTHBOTMOJOXKHBIX MOJOCTEH OCYIIECTBJSIETCS
n nanoJuuTeNpHbii 6ak HbB. Jlapjienne B IPHBOJe KOHTPO-
gipytor manomerpom MH. Ecnu  naBieHne mpeBwiInaeT
Tpebyemoe, To cpabaThiBaeT INpeJOXPAHUTENbHBIH KJiamax
lIK n wacTb XHIKOCTH CTE€KAeT B HATOJHHTEJBHBIH 6ak.
Jlist OUMCTRHM KMIKOCTH OT 3arpsi3HeHHHl CAyXKuT (QuAbTp
b, TlosocTs, B KOTOPYIO NONAIOT KUMIAKOCTh, HA3HLIBAIOT Da-
Gouell, a MOJNOCTb, OTKY/AA XKUAKOCTh BLITEKAeT B HANOJHU-
TCJAbHBIH 64K — NOJOCTHIO MOANOpPA.

B mexoTophix yCcTPOHCTBAX AJg TNepeMelleHus paGouux
OpPraHop IPHMEHSIIOT NIaroBhe TI'HAPaBAMUYECKHe HHJIHHIPHL
Ha puc. 6.3 nokasan maroBblfi HAPOLUHJIHHAD, HCIOAbL3Ye-
ML B FHAPABAMYECKNX NONBEMHHX Naardopmax njis 3a-
rpyskn Juctos, OH cOCTOUT W3 MTOKa I, THaAR3bl 13, nepen-
nei 14 u sanneir 11 KpbllIex, NJOCKOTO YETHPEXCTOPOHHETO
30J0THHKA 12 W yeTHIpex PpAaCIHPEAeNUTENbHHX BTYJOK 7.
3onorauk 12 pacnosioken B nonoctd 4 mTora I n Kectro
cBA3an ¢ KpullIko# /1. Pacnpenenutentubie BTYJAKH mOAXKA-
TH K 30J0THUKY 12 npyxunamu 9. Ha paBouux miaockocTsix
30JIOTHUKA BHINOJHEHH B YeTbpe PSfa pacupenesHTesNb-
nste kanaau 2. Ilogeox paGoueii KHUAKOCTH K pacHpenesin-
TEJLHEIM BTYJKAM W B MOJOCTH UMJAMHAPA OCYIIECTBASETCH
uepes oteepcrua 3, 5, 6, 8, 10 B mitoke 1.

YupaBiieHdle MIaroBHIM THAPOUWIHHAPOM OCYIIECTBJIS-
CTCSL TPeMs THApOpaclpefeuTenssMu 15, pasMeleHHBMH
na KoHue mrroka /. JIBUMKeHHe HIaroBOTO THAPOIMIHIIAPa
MOXKeT OBIThb IIaTOBBIM ¥ HEMPEepHIBHBIM B OXHY CTOPOHY H
HenpeprBHEIM B 06paTHYIO cTOpoHyY. JI/1s1 coBeplIenus mara
JIBMKEHUs INTOKa [ nmiuEApa 2 BKAOYAeTCs 3JeKTpoMmar-
iiur AM3 (pue. 6.4) m obecrounBaercst 3JEKTPOMATHUT
IM4. Tipu stom pabouas KHAKOCTb NOCTYIaeT M3 Hamop-
noft JIMHHHM uepe3 THApOpacupeleNuTeNb 3 H OAHY W3 pac-
NpeleNNTEAbHEIX BTYJOK B TOPIIHEBYIO TIOJOCTL ¥ BHI3HIBA-
eT JBUXKEHHE UHJHHApPA, KOTOpoe OyAeT NponoKaThes RO
TexX Nop, MOKa paclpeleuTeNbHas BTYJKA lie mepeKpoeTcs
sonotHukoM, Ecam mo KakuM-1n60 TPHUMHAM  OOPIIEHL
npofieT cBoe HeHTpaNbHOE MOJIOXKEHHE, TO IOpUIHEeBas IO-
JIOCTb COEAMHUTCS CO CJAMBHON MarucTpasblo, a Tak Kak
MTOKOBA# TOJOCTb TOCTOSIHHO COelMHeHa ¢ HamnopHo#i
MaracTpalnbio, TO BO3HHKAeT MNpPOTHBOAeHCTByWINas cuia,
CTPEMSIIASiCS TOBEPHYThH MOpUIIeHb B HefiTpajbHOE M0J0-
Xeune.

201



202

€= v
oY
A 7 &)

\ ’%'/ih {"|\

4
>

9 ;.}
i

Puc 63 IllaroRbifi TuApaBJAMUECKHH IHJIHHID TOIBEVHOTO CTO1a



I S
SLass ST et }\Qmﬂﬁf

. LR ]

7'< z =
N L

AT § T e ) 1A TA
T Tr'
4

M2

Tz _5

IM4

Om zudpocmanyuy
Lnvf & ‘t

Puc. 6.4. CxemMa ynpaBJieHHs INAaroBbIM THAPOUMJIHHAPOM TNOJBEMHOTO
croJia

HenpepeiHoe  IBHXeHHe LHIHHApPAa O6ecrneuHBaeTcs
rufipopacnpejienurenem 5. I1pu BK/IIOYEHHH 3JE€KTPOMArHH-
Ta M2 npoHcXonWT ABHXKeHHE IUTOKA Brepel, a IpH
BKJIIOYEHHH 3JekTpoMaruura IMI-—wnazan, npu 3ToM
snekTpoMaruuTel IM3 u IM4 pomxHE GEITH 06eCTOYEHHI,
a XKHAKOCTL NMOCTYIAeT K NOJOCTAM LHJHHADa Yyepe3 THI-
popacnpenenuTeas 4.

Perynuposanue CKOpOCTH TNepeMellleHHs NOPIIHS CHJIO-
BOTO IHJIHHAPA HJIH BpamleHHs poTopa JIBHraTess NOCTHIa-
eTcsi BoiaeAcTBUe Jqn00 M3MeHEeHHs Pacxojla KMIAKOCTH, IO-
cTynamoluiefi B rUIpoABHraTel]b, Ju00 H3MeHeHHs ero pabo-
uelt mnojsoctH.  PerynupoBanHe H3MeHeHHeM — pacxoja
JKHMJKOCTH, MOCTYNAIOIleli B THAPOABHraTeNb, MOXKeT OHThb
OCYUIeCTBJIEHO C NOMOWIBIO Hacoca € PeryJHpyeMofl moia-
uell uan Apoccens. B nepBoM ciyuae peyb upeT o6 o6neM-
HOM DeryJHpPOBAaHHH, BO BTOPOM — O APOCCEJNHLHOM.
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Puc. 65. CxemMB  IpOCCENBHOTO  DPETYJHPOBAHHA  T'HAPABJNYECKOTO
npUBOJA

[TockoaLKy 0G'beMHOE peryJjinpoBanue TpebyeT NpHMeHe-
HHsl HaCOCOB C DeryampyeMoii nogavefl, UYTO YCJOXKHsIeT
KOHCTPYKLHIO HAcOCOB, TO GoJiblllee MHpUMEHeHHe Haluel
IpOCCENLHEIN MeTox peryjuposanusa (puc. 6.5).

IIpuMeHSTIOT TPU CXeMBI YCTaHOBKH Apoccens ! B THA-
paBIMYECKYI0 CHCTEMY: Ha HalopHO¥ JuHuu (puc. 6.5, a);
Ha cnuBHoll sunwu (puc. 6.5, 6); Ha JuHUN, TapaiaensLHOR
Hacocy 2 (puc. 6.5, 8).

IIpn BEIGOpE CXEMBI ApOCCENHPOBAHUS HEOBXOAUMO YuH-
THIBATH CJEAyIollee:

1. KI1J npuBoma BHIle AN CXeMB «8», TaK KakK B
ITOM cJyyde HaBJeHHe, Pa3BHBaeMOE [acOCOM, ONpeless-
eTcsl HATPy3Kolt P Ha miToR nHAHHApA,

2. Ias nosyueHus Jy4IIHX NAPaMETPOB IKECTKOCTH M
NIaBHOCTH NPEeANOUTHTENbHA cxeMa «0», TaK Kak B 3TOM
cilydae B IOJOCTH, H3 KOTOPOH BHTECHAETCS KHAKOCTh, 1aB-
nenne 6osbile atMochepHoro, M cucreMa paforaer ¢ ToI-
TOPOM.

Ilpu ycranoBKe npoccens nmapajiebHO ABHIATENIO TPH
YBeJUYCHUM Harpy3KH YBEeJHUYHBAIOTCS VYTEUKH, a 3HAUHT,
yMeHbHIaeTCsl TIPOU3BOINTENBHOCT, Hacoca @y, U OT CHIH
P 33aBHCHT He TOJIBKO PACXOR Wepe3 APoccesb, HO H IPOH3-
BOAHTENLHOCTL Hacoca., IlostomMy cxema «8» o6nanaer
caMoii Manoi XkecTkoctelo, Ha mpaxTuke npuMensiercs
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Puc. 6.6 Tuapapauueckuii HuAMEAD ¢ GydepHHIM YCTpOHCTBOM

JpoccesbHOe pery/HpoBaHHe ¢ ApoccesieM, YCTAHOBAEHHOM
Ha BHIXOJE,

Jnst peryaupoBaHls CKOPOCTH NOPLIHS B Kpa#HUX IO-
JIOXKEHHAX NPHMEHAIOT THAPaBJANIECKHe UMAHIIPH ¢ Oydep-
HBIMU ycTpoiicTBaMu  (puc. 6.6). Bydeproe yerpoiicrBo
paboraer caeaywomum obpazoM. B mosoctu | noamepxu-
Baercs pabouee naBjeHue; B nosocrax II u Il — nasnenue
cauBHOH Maructpaiu. [lo Mepe nBHKeHHs HopHIng / IUTOK
2 3ax0IUT BO BTYJAKY 4, CMOHTHDOBaHHYI B KpHIIKe &.
ConpsikeHHe BTYJKH CO IITOKOM IODPIIHSA BHEITOJHEHO IO IIO-
cajke, MO3TOMY BBIXOJ KHAKOCTH M3 nojocru I/ mpoucxo-
IUT uyepe3 orBepcTHe 3 B IUTOKe. Tak KakK ceuenHe OTBep-
ctdg HebogbIoe, TO B noJaocTH I mocTeneHHO NOBHIIAETCS
JlaBjleHye, YBeJHUMBAGTCS CHJIA COIPOTHBJEHHS H NOpPILEHb
JaBHO ocTaHaBiauBaercs. Ilpumenenune 6ydepHoro ycrpoil-
CTBa BO3MOIKHO JHIb B TOM cJaydae, Koria B HadaJje [BH-
JeHus Tpebyercss MeHbllee ycwiade, YeM B mpoiuecce pabo-
THl, YTO OGYCJOBJIEHO TMepPEeMEHHOH TJIOIAAbI0 CEUEHHS
mroka nopiius., Ecjd Ha NPOTSIKEHUH BCero xoja Heo6-
XOAUMO MoJHOe pabouee Ycuaue, TO B KpPBIIKe § MEXIY
nonoctamu II wu III ycranasiauBaercs oOpaTHBIE KJanad,
IPONYCKAKINHMA JKHAKOCTL TOJBKO B OJHOM HanpapJeHnH.

KoMmnoHoBKa rUApaBiHueCcKOrO NPHMBOMA BKJAOU4ET OI-
peresieHHe MecTa YCTAHOBKH THAPOABHTATEJIS, OUpeneseHHe
pasmepoB (AAmHa TPYOONMPOBOLOB M THUI amnmaparypel yi-
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passenusi. IIpu aTOM cieAyer no BO3MOMKHOCTH NPHMEHATDH
THUNOBBE T'HAPABAHYECKHE CXEeMbl, H3BeCTHble H3 OO6ILEro
MawHHOocTpoeHusi, B kauectBe paGouell >KHAKOCTH MCHOJb-
3yercsl MaclO HHAYCTPUANbHOE PAa3JIHYHBIX MapoK C MOAY-
Jem ynpyroctd 1400—1600 MIla. Haubonee yacto B npu-
BOJaX HCMNOJb3yIOTCsS POTALHOHHBle Hacochl  (JIOIacCTHbIE,
liecTepeHuarnie).

MakcumanbHoe faB/eHne paGouell XKUAKOCTH JOCTHTaeT
20 MIla, OnTuma/bHBIM JaBJIEHHEM CUMTAeTCs JaBileHHe
5—10 MI]a.

I'nppaBiavyeckne UHIHBAPH — 3TO, KAK IPaBHJIO, MPHBO-
Jbl JBYCTOPOHHEro JAeUCTBHS, T. €. NPsSMOHA ¥ O6paTHHIH XO[
coBepluaercd IoJ AelcTBHeM jaBjeHHs pabouell KHAKOCTH.
Crnenyer uaberaTh BepTHKAJbHBIX KOMIOHOBOK LHJIHHAPOB,
TaK KaK B 3TOM cJiydae HEOOXOAUMBl JOHOJHHTeJbHbIE
yAepAKHBaloIlye IHIHHADHL.

IIpn pacyere ruipaB/iH4ecKUX IPHBOAOB ONPEAENSIOT
ycuiue, pasBHBaeMOe Ha WITOKe, pa3Mephl TPyOGONPOBOIOB,
IPOHU3BOJHUTENBHOCTh H MOIIHOCTL HACOCHOH CTaHIHH, Bpe-
Ms paboTbl NIPHBOAA B CKOPOCTH NepeMeUleHHs IITOKa.

Ycuaue Ha WITOKe, co3laBaeMoe pabouell KHAKOCTLIO
NpHU ee NOjAaue B NOPIIHEBYIO MOJIOCTh,

Pu = [F P—po+ fpn]/ﬂy
a IpH noAaue B LITOKOBY!O HOJOCTb .
Py = [F (p — pg) — [pl/m,

rae F u f— njaowmajnn cedyeHuii MOPIUHS WU IUTOKA; P H Pp—
JaB/jeHHe XHIKOCTH B pabGouefl NOJOCTH H IOJOCTH NOA-
nopa; 1=0,92-+-0,99 — mexaunuyeckuit KII ruaponununi-

pa.

Jns xuHeMaTHYeCKHX NpPHBOJAOB 3HaueHHe pabouero
JaBieHus1 npuHuMaloT paBHeiM 0,7—0,8 MakcHMaJbHOTO
JlaBjieHus, Pa3BHBaeMOT0 HAaCOCOM, a JAaBJjeHHe IOANopa —
paBusM 0,3—0,5 MIla. [last cua0oBEIX HPHBOAOB 3HaueHHE
pabouero AaBJieHHS NPHHUMAIOT PAaBHEIM MaKCHMAaJbHOMY,
pa3BuBaeMOMY HaACOCOM.

CkopocTb ABHKEHHS MOpIIHS (LITOKA)

v = Q/(FiMos)s

rae Q@ —pacxon xuakoctd; Fnp— niomaies cedeHus pabo-
Yell 10JI0CTH THAPOUHMIHHADA; To6=0,9-+0,99 — obbeMHum
KIT ruaponunumapa.
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Momane npoxoAHoro ceueHus TpyGonpoBoAos BHOHpa-
IOT, HCXO/AA H3 MAKCHMaJIbHOH CKOPOCTH NepeMellleHUs NOp-
HIHA Umax:

f 'rp— = pvmax/ [v':p]’

rjae [vrp] —ONTHMaJbHAS CKOPOCTb TEYEHHs KHIKOCTH B
Tpy6OonpoBoAax, Koropas AJs TPy6ONnpoBOAOB AJIMHOIO CBHI-
we 100 pmamerpos mpuHuMaercss paBHofi 3—3,5 M/c, Aada
60jiee KOpoTKUX 5—7 M/c.

Pacxon XuakocTH onpenensiior Takxke NpPH 3alaHHBIX
MaKCHMAJIBHBIX CKOPOCTSIX Umax HCIOJHHTEJbHBIX MeXaHH3-
MOB:

I/ PTHAPOLMIUHAPOB

Qn = vmaxF o
IJIsl THAPOMOTOPOB
Qu = Mmaxmmax/ Prr

rde Mpax; ®max — MAKCHMAJIbHBIH KPYTALIMA MOMEHT H
MaKCHMaJbHasi yIrJioBasi CKOPOCTb HA BaJy; pPx — HeoOX0JH-
Moe pabouee AaBjieHHe.

Hacocnas crannus auGo Beibupaercs, JuGO MpPOEKTHPY-
erca. Tpe6yemas MOHIHOCTL HaCOCHOH CTAHLHUH

v et TRER
Ng = 1,25p,Q,.

Bpems cpabarbiBanust JJisi KHHeMaTHYeCKHX [HAPOIpPH-

BOJLOB

t=[Wq(p— po/E) + Wyl/Qu
a ANSl CUJIOBBIX IPHBOJOB
t ={Wo(p—po/E) + Wy [l + (0 — Pra/ EY}

rie Wo— Bpelnniii (HayasabHBI) 00BeM paGouyelf moJiOCTH
UMAKHAPA; Qu—— NPOH3BOAHMTENBHOCTL Hacoca; E — MOAYIb
ynpyroctu paboueli xuaroct; Wp— o6beM LUHIAHHADA, OC-
BOGOJAHUBIINICA [IPH IepeMellleHHH INOPUIHA HAa  BeJHYHHY
pabouero XoAa; p; Pus; P6 — COOTBETCTBEHHO [aBjieHHE B
paboueil MOJIOCTH, COOTBETCTBYIOLEE PacueTHOMY; NPH JBH-
JKEeHHH MOPILUHS; B HANOJHHTEJIbHOM Oaxe.

HaBnenne npu ABHKEHHH NOPUIHA NPHHHMAIOT PaBHEIM
0,7—0,8 naBaeHnsi, pa3BHBAEMOro HaCOCOM, a AaBjeHHE B
HanoJHHuTeNbHOM Gake 0,3—0,5 MIla.
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64. NHEBMATUYECKHH NPUBOA

IIneBmaTuueckue NpuUBOALI OLIBAIOT OAHOCTOPOH-
HYe B ABYCTOPOHHHe, B nepBBIX ABMIKEHHE HODUIHA B OAHY
CTOPOHY OcCyliecTBJseTcs Hoj JeficTBHEM BO3AyXa, a B NPO-
THBONOQJIOXKHYIO — IO JAEHCTBHEM NDPYKHHBE, MeMOpaHh,
YCHJIHA OT MacChl MOJABHZKHBIX HacTed M T. A.

Paccmorpum pabory nHeBMOIpPHBOAa Ha IpHMepe ABY-
cToponHero npusoga (puc. 6.7).

Cxkarhll BO3JyX M3 MarucTpanu IOCTyllaeT yepe3 Mac-
JOpacublIuTedb I, BAArOOTAENUTENb 2, peryJatop Aable-
Husg 3 H BO3AyxopacnpejesuTejb 4 B OAHy H3 DoJOCTeH
vunuaapa 5. Iloxy aeficTByeM JaBJeHHST CKATOMO BO3AyXa
noplieds 6 nepeMelaercd. B BHXJjOnHOH MarncTpadad (Ma-
THCTPAJH, CcOelHMHEHHO# ¢ arMocepoll) MoOxKeT OBITh
NpelycMOTPEHO TOPMO3HOE YCTPOHCTBO B BHJE TOPMO3HOrO
30JI0THHKA HJH BHYTPEHHEI0 TOPMO3HOTO yCTpOflicTBa, CMOH-
THPOBAHHOTO B HMJIHHApe. B mepuoj ABHXeHHS IOPUIHs HIH
€ro BREICTAMBaHHsS OCYIIECTBJASETCS 3alaHHAs TeXHOJIOTHYe-
ckas onepauusa. Ilocae nmepekaiodyenuss Bo3Ayxopacrpenesni-
TeJiss CXKATHH BO3AYX MOCTyNaeT B NPOTHBOIOJNOXKHYIO HO-
JIOCTh UHJAHHADA, HPH 3TOM nepBas coobujaercs ¢ arMocde-
pOH HemOCpeACTBEHHO WJIH vUepe3 TOpPMO3HOe YCTPOACTBO H
nopuieHnb coBepliaerT 06parTHblil XOX.

Pasnauualor ciepyioiide BHALI aBTOMATHYECKOrO ymNpas-
JellMsl ~ NHeBMATUYECKHMHM [PHUBOJAMH: YIpaBjJeHHE C
KOHTpoJIeM II0 KOoopJuHaTe NoJOXKeHHS pabouero oprasa;
ynpasJeHHe ¢ KOHTPOJEM IO AaBJeHHIO B paboueil Moa0cTH;
ynpaBJeHHe ¢ KOHTPOJIEM [0 BpPeMeHM BLICTOSI MOPIIHSI Hc-
HOJHHTEJNBHOIO YCTPOHCTBA.
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K 0 \ Puc. 68. CxeMa TOpPMOXKeHUSI HHEBMO-
ammocpepy M Meedlmpand ppypoja TOPMOSHBIM 30JOTHHKOM

Puc. 6.7, CxeMa IBYCTOpOH-
HEro NHEBMONPHBOXa ~
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[THeBMaTHYECKHA NPHBOA ¢ 4ABTOMATHYECKHM Ylpasie-
HHEM [epBOro THIA HA3bIBAIOT NPHBOAOM IiepeMelleHHd, a
C ynpaBJeHHeM BTOpPOrO THIIA — CHJIOBBIM HPHBOJOM,

B  KysHeYHO-IITAMIIOBOUHOM  IIPOM3BOACTBE ITHEBMa-
THYECKHe TPHBOALI paboTaloT ¢ BHICOKOH CKODOCTBIO H
JOMKHBL 00eclHeuHBaTh  BBICOKYI0O TOYHOCTb MO3HLHOHHU-
poBaHHS. .

Oaun 43 BaXKHEIX BOIPOCOB, pPeHiaeMbIX IIPH IPOEKTHPO-
BaHHH IEBMOIPHBOJAOB (0COOEHHO NPHBOAOB HepeMelle-
HHus), — FallleHHe CKOPOCTH K KOHLY xoaa. Ono obecnedun-
BaeTcsi HpUMeHEHHeM Pe3HHOBHIX IIPOKJaJOK HJU NPYXKHH,
BOCIIPHHHMAMILKX yJap B KOHLe XOAa MOPIUHS, HJH IOBHI-
lleHHeM JaBJIeHHsi B [OJOCTH IIPOTHBOAABJEHHS TaKke B
KoHlle Xxoja. Ho mpuMeHenue npoksasox M OPyXHH NPH-
BOJAHT K CHMIKEHHIO TOUHOCTH NO3HIHOHHPOBAHHA 3aroTOB-
KH H3-32 OTCKOKa MOPLIHS W CBSA3AHHBIX C HUM Macc fpH
ynpyroMm orckoke, IlostoMy B OblcTpoAeHCTBYIOIIUX LpH-
BOJAX AJs raileHus CKOPOCTH NPUMEHSIOT MeTOJ INOBBILIe-
HHsl JAaBJeHHS, KOTOPHIH MOXeT ObTh OCYLIECTBJIEH IIPH
HCIIOJIb30BaHHH TOPMO3HBEIX 30JIOTHHKOB MJIH JPOCCesbHBIX
YCTPOHCTB (BHYTPEHHHX TOPMO3HBIX YCTPOHCTB).

B nepsoM ciayuae B TOPMO3HOM 30JIOTHHKe OObeluHe-
Hbl KOHeUHBIA IepekJaiouarelp I, peryJupyeMbldl Apoccenb
2 n obparuoifi knanan 3 (puc. 6.8), Koraa kynauok, ycra-
HOBJICHHBIH Ha IUTOKe, HaleraeT Ha KOHEUHBIH MepeKaIoua-
TeJb, HOCJELHHI 3aKPHIBAETCH, W AJA BHIXOLa BO3JyXa H3
BEIXJIOIIHOH MOJIOCTH (IOJIOCTH NPOTHBOJABJEHHs) OcTaeTcs
TOJIbKO KjanaH Apoccens. Ilpu o6paTHOM XoXe BO3AyX H3
Marucrpajd HanpasJsieTcss B INOJOCTb Hepe3 OOpaTHHIH
kaanad, TopMo3HOH KJaanaH yaobeH TeM, uTO ero paloTy
II0 BPEMEHH BKJIOYEHHS MOXHO H3MEHSATb NPOH3BOJIBHO.
Ilpu HacTpoiike NpHBOAA HA ONTHMAJbHBIH DEXHM TOPMO-
JKEHHST MOXKHO H3MEHSITh [Ba NapaMerpa: IJIHHY TOPMO3-
HOro IOyTH H IJIOWaJb CedeHHs1 KaHaja ppocceas, [Ipomsii-
JIEHHOCTBIO BHIIIYCKAlOTCA TOPMO3HEE 30JOTHHKH C 3JEKT-
POMArHHTHBIM YIDaBJeHHEM,

Bo BuyTpenueM TopMO3HOM ycrpoiictBe (puc. 6.9) poJb
K/lanaHa KOHEUHOrO BHIKJIIOYaTeNds BHIIOJHsSET 3JacTHYHAf
MaHzeTa I, ycraHoBJeHHas Ha YTOJINEHHOH YaCTH ILITOKA
W sanupaollas UEHTPaJbHBEIH BLIXJIONHOH KaHaJ B KpHILIKE
HUIHHAPA TPH TOAXOJEe MOPIIHS K KpailHeMy NOJ0XKeHHIO.
Peryaupyemsiii apoccenp 2 U obpaTHBIH KnamaH 3 pacro-
JIOXKEeHBl B KPHIILIKe IHJIHHApa, B atoM ciyuae peryJauposa-
HHe JJIHHE TOPMO3HOTO HVTH HEBO3MOXKHO, a PeXHM TOp-
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Puc. 6.9. CxeMa TOpPMOJKEHHS INHEB- r =
MONPHBOJAa APOCCEJBHBIM  YCTPOH- |
CTBOM ;_
Puc. 6.10. Cxema TOpPMOKEHHS
IHeBMOIPHBOJOB IPOTHBOAABJENHEM —

MOXeHHsT MoKeT ObiTh noAo0paH JHIIL H3MeHEeHHeM
CEUeHHUA APOCCeds.

Yro6nl cienats, cucTeMy OoJiee rHOKOH, MOXKHO ycTa-
HABJHBATL HECKOJIPKO TOPMO3HBIX 30JOTHHKOB, KOTOpHIE,
cpabaTeiBasi nocJefoBaTebHO, OYAYT AHCKPETHO HU3MEHATH
. CeyeHHs BHIXOJHOro Kanaja, ofecneyuBas 3ajaHHbli 3a-
KOH 32KPHBITHSI.

[TpuMensiercsi TakKxkKe MeTOJ  aBTOTOPMOXKeHHs (pHC.
6.10), cyumHoCTh KOTOPOTO 3aKJIOYaeTcd B TOM, 4TO YCJO-
BHS IJaBHOHl OCTAHOBKH MOPIIHS B KOHLE X0Aa CO3JalTCH
B NPHUBOAE aBTOMaTHYecKU 0e3 NPHCOeJAMHEHHA KaKux JH60
JOTIOJIHUTeNbHBIX yeTpolicTB. PafoTa npuBoaa NPOMCXOAHT
caenylomnm o6pasoM. ITosaua Bosayxa ocyulecTBJIsSeTCA OT
ceTm uepes MHeBMopacupesfenuredsb 3, peaykrop 4, obpart-
HBIfi KJanaH & B IIHeBMaTHuecKHi umauuiap 6. Boixmion
BO3ZyXa B aTMocepy HPOHCXOAHT uepe3 jApocceip 7, MHEB-
MopacnpeleanTesan S, oO6paTHbll Knanan 8, pacnpeaeau-
TeJIbHBI 30J10THUK 1.

[Tps TOpMOMKEHHMH THeBMOpaclpeseuTe]s 3 IepeKrJio-
yaeTcs M BO3AyX IOCTynaeT uepes oOpaTHHA KJamaH B
LITOKOBYIO MOJOCTL HUAKHHADA, a MaTucTpanib NOPLIHEBOH
[OJIOCTH H3-3a HAJHUYHA PeRAyKTopa 4, BHINOJHAIILETC B
9TOM cJydae poJsr oOpaTHoro KjaamaHa, InepekpbiBaercs.
DuKcauus MOJOXKeHHS WM BKJIOUeHHe yiopa obecreudBa-
eTcsl TNepeKJIOUEeHHEM paclpejelHTeIbHOTO 30J0THHKA [,
B pe3yJbTaTe UYero BO3AYX IIOCTYNMaeT B IOPLIHEBYIO IO~
JocTh (UKCHUPYIOUETr0 HUJAMHAPA 2, OCYLIeCTBJAIIIEr0
Bbixon ynopa (bukcatopa). OCHOBHHIM NpeHMYIeCTBOM
TAKOTO MEeTOjla TOPMOXKEHHS] fBJAETCs CYLIeCTBEHHOE YyII-
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poillerne cHCTeMBI MPUBOAA M3-3a OTCYTCTBHS AeMnupylO-
HIHX YCTPOHCTB, 4TO ofecleynBaeT MOBHILICHHYID HAaJeX-
HOCTh  NIPOMBILIIEHHBIX po6GoroB. OpHako CIOKHOCTH
HaCTPOHKH COOTHOLIEHHH HavaJbHHIX [NaBJaeHHH# B pabouei
H TOPMO3HON MOJOCTSAX NHEeBMATHYECKOro NIMIHHApa orpa-
HMYHMBaeT 06JacTb HCIOJBL3OBAHHS 3TOTO METOJA.

ITpn pacyere nHeBMAaTHUECKHX NPHBOAOB ONPEAENSIOT
yCcHJHe, Pa3BUBaeMOe Ha IITOKE, W BpeMs IUKJa paboTH
IIpHBOAA.

Pacuer rtauymero ycuius (yCHIHsI Ha WITOKe) IPOBO-
JAT TaK e, KaK H AJs THAPONPHBOAOB, HO jaBJeHHe MOJ-
nopa B BHIXJIONHOH Marucrpaau npunumaikr 0,6—0,7 nas-
JIEHHsl BO3JyXa B paboueil MOJIOCTH.

Bpemsa uukna pa6GoTel cHJIOBOrO INHEBMONPHBOAA DaBHO

tn=10® 4+ th+ fu+ 6,4+ 5+ =+ fu,

rge {Pp; *y— BpeMsl IOATOTOBHTEJILHOTO IepHOJA NpH pa-
6oueM u XOJOCTOM xOHax {Pry; {*iy— BpeMs [ABHXKeHHS
NOpIIHA NpH paboueM M XOJOCTOM XoAax [Pry; ¥ — Bpe-
Msl 3aKJIOUHMTEJbHOrO IepHoja npu paboyeM U  XOJOCTOM
X04aX; {y — BPEMsl BBICTOSI MOPILUHS [J5 cOBeplIEHHs 3aJaH-
HOIl onepauu.

Ilpu onpefleseHHH BpeMeHH IHKJI2 NPHBOLOB MepeMelle-
HHS BpPeMs 3aKJIOUHTEJNbHBIX MEPHOJOB HE YUHTHIBAIOT.

Ilepron BpemeHH OT HauaJa mepeKJIOUeHHS ITHEBMOpac-
npefenuTeN]ss 10 Hauaja ABHUXKEHHS TOPUIHA COCTaBJaseT
MOJArOTOBUTENbHBIH NEPHOMA, KOTOPHIfi claraercsi H3 Ccaeny-
IOIUX HHTEpPBajoB fr=f +1f+1,;, rae f, —BpeMs cpabaThi-
BaHHA pacnpeleqnTess; !, — BpeMsl pacnpocTpaHeHHs BOJI-
HBl JlaBJeHHsl OT paclnpefenutens 10 pabGouero LHJINHIDAE;
{3 — BpeM$sl HANOJIHEHHS MOJOCTH M NOAbeMa AaBJIeHHs 10
HauaJja JBH2KEHHs IIOpLIHS.

Bo BpeMst 3aKJIOUHTEJNBHOTO MEPHOJA NIPH HENOABHXK-
HOM INOpIUHE MPOHCXOJUT NMOAbeM AaBJieHUsl N0 BeJHYHHHI,
HeoOX0AHMOH 1o Tpe6oBannaM paboTH ycTpoificTBa aBTOMa-
TH3allHU U MeXaHH3aluH. )

[Tpubnuxenuo BpeMsi cpabaThiBaHHs NMPHBOAA fepeMe-
IIeHHs MOXKeT OLITh OlpeAesneHo no GopmyJe

o = DS p/(dyv),

rae Sp— XOJ HMOpLIHA; dy— YCAOBHHI npoxod TPyOONpoBo-
Aa; U — CKOPOCTh MOTOKa (mpuHuUMaiT paBHoil 10—20 M/c);
D — puamMerp nopiuss,
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Jlns cHAOBHX NPHBOJOB 3TO BpPeMsS MOXKHO HAATH IO
caeaywolel npubaHKeHHOH 3aBHCHMOCTH:

3 skl — P=Pu_
bon = 2,532- 104 {(WD + Wo) [ Eo (Po— 20p,) +

G R

rae Wo—Bpenuuit (HayalbHHE) oGbeM uuamuppa; Wp—
pabouunit o6bemM LHJAHHADA;, P, Pp— AaBJeHHe BO3AyXa B
MarucTpaJjid LeXOBO# CeTH W BHELIHeHd cpelbl; pm— AaBJie-
HHe B MOJIOCTH IPOTHBOJAABJeHHs B HayaJbHHH MOMEHT
IBHXKeHHs; Py — AaBJeHHe B paboyel NOJOCTH NPH JABHXKe-
HHH DOpLIHA; [— IJIOWaJb CEYeHHs NOABOAsALIEro TPy6o-
npoBoAa; &, & — KosddunreHt pacxoma NmHeBMOLENH Ha-
HOJIHEHHS ¥ NOAIOpa,

Ilpn pacueTe KOHCTPYKTHBHEIX IapaMeTPOB MCXOJHBIH
napaMerp — pacyeTHHH JHaMeTpP LMUJHHAPA, KOTODHHA B
coorBeTcTBUEM ¢ pekomenpanuamMa DHWUKMAIlla nas npu-
BOZOB HCIOJHHTEJIbHBIX YCTPOHCTB CPeACTB aBTOMAaTH3aLHH
H MeXaHH3aUMH KY3HeYHO-IUTAMIOOBOYHOIO MPOH3BOACTBA
MoOxeT OBITh C HEKOTOpHIM INpPHOJHIKeHHeM ompejelleH IO
crenywomeil popmyae:

dy = V12P/(zmpy,),

rie P —mnarpy3ka Ha nopmens nuiaungpa; n=~0,4--0,6 —
KOHCTPYKTUBHHIl NapaMeTp WHJIHHAPA;, Py -— MaATHCTPaJb-
HOe J[aBJjeHHe BO3AyXa.

ITonydenusli pacueTHEII pasMep AMaMeTpa LHJIHHIpPA
JloJiXKeH 6bITh yTouHeH B coorBercTBHH ¢ [OCT 15608—81E.
Ecan pacuerHblft fuaMeTp BHIXOJAHMT 3a NpejeJbl Pa3MepHO-
ro paga no sromy I'OCTy, To He06X0AMMO NMOBHICHTB Ma-
IHCTpaJbHOE [aBJeHHE, B IIPOTHBHOM CJyuae pPeXOMeHAyeT-
Cq NMPUMEHSITh THAPABAHYECKHH IPHBOA.

Pasmeps TpyGonpoBOLOB H NPOXOJHBIE CeYeHHs OTBep-
CTHH moJABOAsLIeH M BHIXJIOMHOH MarTHCTpajel BEIOHpAIOTCH
¢ yueroM TpefyeMOro BpeMeHH HuKJa pabGoTH NPHBOAA,
HJIH OPH YCJOBHH JOCTHXKEHHS MHHHMaJbHOIO ero 3Haue-
HHS:

d’l‘p = VUOFD/7O )

rae vo— TpebyeMasi CKOPOCTh JBHKEHHS MOPIIHS ¢ paGoynM
opraHoM; Fp—mjomaies cedeHuss paboueil mOJOCTH INHEB-
MOIMJIHHAPA, -
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PasBuTHe BHUNCJUTENBHONH TEXHHKH CO3/7aJN0 IHPOKIC
OPCIIOCHIKH JJS €€ BCeCTOPOHHETO HCHOJNBL30BAHHS 1IPH
aBTOMAaTH3UPOBAHHOM TNPOEKTHPOBAHHH PasJUUHBIX CHCTEM
H YCTPOHCTB, B TOM YHCJE U MTHEBMOMPHBOIOB,

ABromMaTH3HpOBaHHOE TNIPOEKTHPOBAHHE MpeAnoJaraer
HaJuuue UHGOPMAIHOHHOTO H NMPOrpaMMHOr0 obecredeHusl.

Huadopmannonnoe ofecneueHne TPH NPOEKTHPOBAHUU
NPHBOJA BKJIOWAET: CHCTEMY KOJMPOBAHHS HCXOAHOH WH-
dopManuy, K KoTopoil OTHOCATCH THN NpHBOAA (OMHOCTO-
POHHEro WJIH ABYCTOPOHHEro IefiCTBHS) W ero HasHaueHue
(npuBOA nMepeMemeHHs WJIY CHJIOBOH NPHBON); PErAaMeHTH
NPHHSTHS pelleHuil NpH NMPOEKTHPOBAHUM H pacuere; Tex-
HHYeCKHe XapaKTePHCTHKH THIIOBON NHEBMATHUeCKOH amma-
paTypn VOPaBJAEHHS, THOOpPasMephl MHEBMOIMJIHHADOB,
pasMepsl WX OCHOBHBIX KOHCTPYKTHBHBIX 3JI€MEHTOB.

_ Tporpammuoe ofecneuenne HMeeT MOJYJIBHYIO CTPYK-
Typy. BJok-cxema anropuTMa TpPOEKTHPOBAHHS HPHBOIA
npeicTaBiaena Ha puc, 6.11.

Hcxonnele mapameTpbl, 3aflaBaeéMmble TNPOEKTAHTOM,
CTeylolye: Kojabl THNa M Ha3HAueHHs TpHBONA; pabouuit
X0 M YCHJIHe, KOTOPOE JOJIXKeH Pa3BUBATL TIPHBOMA; NpH6-
JIU3UTENbHOE 3HAUEHHE MACCH [MOJBHWXKHHEIX uacTeil, AaBJe-
HUe BO31yXa B MAarHCTPaliH; BpeMs TEXHOJOTHUECKOro
HUKJa B ofiee BpeMs pa6oTH npHBOoma B IukJIe paboTH
aBTOMAaTH3HPOBAHHOTO OOCODYAOBAaHWS; NPUBS30UHBEE MAJH-
HBI TPYOONPOBOJOB.

Moaynbs «KOHCTPYKTOP® NO3BOJISIET ONPENeNsATh OCHOB-
HEle KOHCTPYKTHBHBIE MapaMeTphl NHeBMATHUECKHUX IHJIHHI-
pPOB: MHAMETPH UWIHHApPA, TOPUIHS W INTOKA; TepeueHn
yIIOTHENH#H ¢ ykaszauweM coorsercTBytomnx [OCTo u
MeCTa HX YCTaHOBKH, a TaK¥Xe pa3Mephl MPOTOYeK ANS yCTa-
HOBKH VIJIOTHEHH{I ¢ COOTBETCTBYWINHMHE JONYCKAMH W
KOJIHYECTBO W pa3Mep Kperexa.

ITpenBapuTesLHO PACCIUTAHHEIN AHAMETP NHJIHHADA
yrounsiercss B coorBerctBuu ¢ 'OCT 15608—81E u pasmep-
HEIM DPSIZIOM HCIOJB3YeMBIX TMHeBMouunuuapos. Ecnum mony-
YeHHOe 3HaUeHWe BHIXOIHT 3a Tpefllesiti pa3MepHOro psaia,
TO Ha redyaTh Bhaercs WHGOpMauusd o HEBO3MOKHOCTH
IPOEKTHPOBAHUST NHEBMONPHBOAA NPHM 3aJaHHBIX UCXOAHEIX
mapamMeTpax.

Junamuyeckne XapaKTEePHCTHKH NHEBMAaTHUECKHX — IH-
JUHADPOR € PACCUUTAHHBIMI B IIPEJBIJIYIIEM MOJYJe KOHCT-
PYKTHBHBIME napaMerpaMi, npoBepsores B Moxyde «Jlu-
HaMHKa». B '3ToM MopyJe omnpefnensiercss BpeMs cpabaThi-
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BaHUs ITHEBMOIPHBOAA B 3aBHCHUMOCTH OT THIA aNnapaTtypsl
yIpaBJieHHs] H pa3MepoB Tpy6onposoja.

Bpemst cpabaTeiBaHHA oOHpeiessieTcss Ha OCHOBE COB-
MECTHOro pellieHHsl ypaBHeHHH TemjoBoro GajnaHca B HoJO-
CTAX M YpaBHEHHs JBUKEHHs NODIIHS M CBA3AHHBIX C HUM
Macc CpeACTB aBTOMAaTH3aUWH I[IPH pAas3JHYHBIX pPeXHMax
HCTE€YeHHs1 BO3/lyXa, HO ¢ YUETOM TOPMOXKEHHs MOpLIHS MpH
noaxole K KpafiHHM MOJIOXKEHHSIM H H3MeHeHHs KO3ppuuH-
€HTa pacxojia BO3AyxXa B LUHAHHIPE B 3aBHCHMOCTH OT AaB-
JIEHUsI U CONPOTHBJIEHHS B NOABOISAIIHX MarucrpaJsix.

B moayne «JlHHaMHKa» NOJIy4alOT MAacCHB 3HAYeHHH
BpeMeHH cpabaTblBaHHs [HEBMONPHBOAA MHPH Pas3JHYHBIX
COYeTAHHSAX KOHCTPYKTMBHBIX NMapaMeTpPoB LMJIHHADPOB W
anmaparyphl yrnpaBJeHHs.

B moayne 17 paccuntanpple 3HaueHHs BpeMmeHH cpaba-
THIBAHHS TTHEBMONPHBOJAA PAacHoOJaralmT B INMOPSAKe HX BO3-
pactaHus M pelialioT OIHY M3 CJAedVIOIHX 3anau: BHEOOP
MHEBMONpPHBOAA, JH6O ¢ mapaMeTpaMH, obecneyHBalOIIIMA
MaKCcHMaslbHOe OblcTpofeficTBue, 6o ¢ TapaMeTpaMy,
COOTBETCTBYIOIIMMH 3aJlaHHOMY BpeMeHM IHKjaa paboThl
CpeACTBa aBTOMATH3AIIHH.

PaspaGoranHasi cHcTeMa 10O3BOJIsieT TOJYYHTL CJAEAYIO-
Y0 TeXHHUECKYIO NOKYMEHTAIHWio: TaGJHIy ¢ [epeuHeM
OCHOBHBIX KOHCTPYKTHBHBIX MapaMerpoOB THEBMATHUYECKHX
LMIHHIPOB; 06lllee BpeMs LHKJIa paboThl npuBoxa U 6ajnaHc
COCTaBJSIOUINX BPEMEHH IHKJA; BEJTHUHHY MOJE3HOTO yCH-
JHSl, Pa3BHBAaeMOro MNPHBOAOM; HapaMeTPH annapatypel
YIpaBJeHus,

ITHeBMOTHpABAMYECKHH  NPUBOJ — 3TO COUETaHUE
MHEBMATHUECKOrO NPHBOXa ¢ rmapaBaunvyeckuM. Ins npu-
BOJOB, B KOTOPHIX NBHraTe/Jb — MHEBMATHUECKHH HUJIHHID,
NpHUMeHeHHe NOMOJHUTENBHOI0 THAPABJAHIECKOro UMJAHHAPA
M03BONISIeT VAYYIIHTh AHHAMHYECKHE XapaKTepUCTHKH, B
YaCcTHOCTH, CTaGHUIH3UPOBATL CKOPOCTb NPHBOLHOrO paboue-
ro opraHa M IIOBHICHTL CHJIOBBIe BO3MOKHOCTH BCETO IPH-
BoJla B 1esoM. Takoe coueraHue NPHBOJAOB HCHOJbL3YIOT,
HanpuMep, B MeXaHH3Me BBIABHXeHHUs PYKH MaHUNYJASATOPA
{puc. 6.12). T1pu nocTynjeHuH BO3NYXA B ONHY H3 MOJOCTEH
uuaunapa ! crRopocTh, BHIIBHXKEHHs IHITOKA ONpeJessieTcst
HAcTPOHKON COOTBETCTBYIOIIEro THAPABIHUECKOTO  JIPOC-
censt 3, uto u ctabuIH3UpPyeT cKopocTh. OGpaTHhe KIamaHbl
4 obecneuuBalor cBOOGOJHEI JOCTVI HJIKOCTH B 3arnoJHse-
MYIO MOJIOCTh THAPABAMYECKOro unuiauniapa 2. Jlas KOMIeH-
CcaHun pasHOCTH OOBEMOB MOJOCTeH THIpPaBJIHYECKOTO LHU-
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Puc 612. Cxema mnHeBMO-
THJDPaBJIHYECKOro MpHBOAA
MEXaHH3Ma BbIABUIKCHHSA DY-
KH MagHIyJsTopa

Ay A

JYMHAPA M TIONOJHEHHS yTEUeK Macjia B cXeMe NpeiyCcMOT-
pen akkyMyastop 6. I'mapopacnpefenuTens 5 BHIIOTHSIET
pPOJIb THAPO3aMKa, (UKCHPYIOLUIEro MOJOXKeHHe MaHHIyJs-
TOpa, W Ol MOMKET OCYLIeCTBHTHL IO CHTHAJy JaTydka fo-
JIoOXenHus1 (Ha CXeMe He ToKasaH) QUKCANUI0 MAaHRNYJISATOPA
B TOUYKe MO3HUHOHHPOBaHHS BCJeACTBHe obecreueHusi cra-
6uspgoff monsyueli ckopoctH. Hanexnasd paGora mnHEBMO-
THAPABIUYECKOTO NPWBOAA NOCTHTAeTcst TPH ClAeLyIoleM
COOTHOUIEHHH TJollaleli mopliHeill MTHEBMaTHUeCKOTO0 H
THAPABAUIECKOTO IHJIHHIPOB:

anz(g—:-lO)Fp,

rue FIIH; Fp—COOTBeTCTBeHHO outansb INHEBMAaTHYECKOTO
H ruapaBJaHUIECKOro NUJIUHIAPOB.

TJTABA 7

ABTOMATHYECKHE JIMHUHU U KOMINIJIEKCHI
KY3HEYHO-ITAMIIOBOYHOTO NMPOU3BOACTBA

7.1. ABTOMATHYECKHE JIHHUH

HauGosee cosepiiennas d¢opMa astoMaTtu3a-
Y — KOMILJIEKCHaf aBTOMAaTH3aUHsl X CO3RaHHe aBTOMa-
tiueckux aunuii. o cpasHenmio ¢ asroMarusanmeii or-
JeNbHBIX TIPeCcCOB aBTOMATU3AIHS LENBIX NMOTOYHBIX JHHHI
obecrnieynBaer 06ojiee BHICOKYIO  TEXHHKO-9KOHOMHUYECKYIO
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st dexruBHOCTE, OO OTHanzaer 11e0GXOAHMOCTh B PYUHOM
TpyZe NPH Hepefave 3aroTOBKH OT Ipecca K Npeccy H, cie-
JOBaTEJNbHO, BO3HHKAET BO3MOXKHOCTh HCKJIOUEHHS UeloBe-
Ka U3 BCerc IpOu3BOACTREHHOrO HuKia,

TIpu cO31aHHM aBTOMATHYECKHX JHHHH KY3HEUHO-HITAM-
[OBOYHOTO NMPOH3BOACTBA HEOOXOAWMO BHOPaTh Cnocob mno-
Jlaud 3aroTOBOK H noaypabpHKaToB B HITaMI; CHCTEMY
¢dbuRcanMu 3aroTOBKH Ha mO3HUHH o00pabOTKH; cnocoOH
yAaJeHus AeTajdH H3 LITaMIa ¥ TPaHCIOPTHPOBAHWS AeTalH
Ha CJeLYIOIYI0 MO3HHHIO: METOAHR aBTOMATHUECKOrO KOHT-
poJist TIOJMIOXKeHUs HeTajlell H aBTOMAaTHYeCKOH GJOKHDOBKH,
obecneunBaomell GezaBapuiinyo paGoTy JHHHH.

Kaaccudmrauns asromatuyeckux ausmit. B 3asucmwmo-
CTH OT CTeNeHH MeXaHHW3aluM U aBTOMATH3aLIHH OCHOBHHIX
¥ BCIOMOTAaTeJNLHBIX ONepanuii BO3MOXKIO CO3JaHHe aBTO-
MaTHUYECKHX, aBTOMATH3UPOBAHHHEIX (MOJyaBTOMAaTUUECKHX)
H MeXaHHM3UPOBAHHEIX JINHUH.

AproMarHuecKHe JIMHUH —— 3TO JUHHH, B KOTOPHX TOJ-
HOCTBIO aBTOMATH3WPOBAHH OCHOBHEIE ¥ BCIOMOTATEIbHBIE
omepanuy, a Takxe mpoueccs yupasiaenus. Ha asromaru-
YeCKHX JIHHHSX H3TOTOBJIEHHE JeTaau, UX KayecTBO H 3a-
NaHHag TPOH3BOAMTENBHOCTh WOJHOCTLIO ObecneuynBaercs
6e3 BMelIAaTeNLCTBA UEJIOBEKa, 32 KOTOPHIM COXPaHBAOTCH
aulte GyHKIuE HabmoneHuss 3a pabGoToil JMHUK M ee OT-
JeJbHEIX YCTPOHCTB M MeXaHU3MOB.

AproMarnsupoBaHHEE (IONYaBTOMATHUECKHE) JIHHUM —
3TO JHHHH, B KOTODHIX BC€ BCIOMOTraTeJbHBIE ONEpallnu
OCYUIECTRJIAIOTCS MeXaHH3MaMH, pafoTalomMUMH B aBTOMa-
THUECKOM pexuMe, a pabouunsi Ha6uiopaeT 3a mpaBUAbHO-
CTBIO BHITIOJHEHHs] ONepaluy, MOANPABJISET JeTAJH B IUTaAM-
e B cJyuae Kakux-aubo c6oeB H ymnpasiseT paboToi
IIPECCoB.

Mexayu3aupoBaHHEE JUHHH — 3TO JUHUH, B KOTOPHIX
HapsiAy C aBTOMATH3APOBAHHEIMH OCTAIOTCS H PYYHEIE TIPH-
eMBl TTpH OOCNYXMBAaHHH INTAMIIOB M ympaBJeHHH paboToft
npeccoB. OtTinunTensHast ocOGEHHOCTh 3THX JHHHA — BO3-
MOXHOCTh TPaHCHOPTHPOBAHHS JeTaneli 6e3 coxpaHeHHS
CTPOTOH OpHeHTallnH, TaK Kak VKJAaAKy M (DHKcanmumo jnera-
Jeff Ha mo3nuuHU o6paboTku paGoune BHIHOJMHAIOT BPYUYHYIO,

ITo crenenn cmenmanysanuu B 3aBUCUMOCTH OT MacINTa-
6a TPOH3BOACTBA pA3NHIAIOT CJAEAYIOMIME THNH JIHHHUI:
crenvanbuble (MHAHBHAYAJbHBIE), CIHEUAAJH3UPOBANNLIE U
yuusepcanbusie, Ilocsennue nBa THma JuHUA eme Ha3hH-
BAIOT IPYNNOBHIMH,

217



Ha cneunanbHBIX JHHHSAX OOpa6aTeiBaloT AeTald OIHO-
r0 HAaNMEHOBAaHHS, 4 HA CHEeUHAJHM3UPOBAHHBIX — OILHOTHI-
Hele usnenus. [Ipn usmenenun o6bekTa 06paboOTKH Ha cre-
UHAJH3HPOBAHHBIX JHHUSX Tpebyercsi JHIIb COOTBETCTBYIO-
mas mojHajajka (pexe 3aMeHa) CPeACTB aBTOMAaTH3allHH.

Crenttasbuble ¥ ClelHafiu3nupoBanHbBie JHHHM IpuMe-
HAIOTCA B OCHOBHOM B MacCOBOM IPOH3BOJACTBe NPH orpa-
HHYEHHO! HOMeHKJaTtype feraneil. B HuX 4acTO HCIOJB3Y-
I0TCs ciequaJbHoe o60pyOBaHHe U clelHaJjbHble CPeACcTBa
aBTOMAaTH3alNH.

Ha puc. 7.1 nokasana cneunanusupoBaHHasi aBTOMATH-
yeckas auausd bupme EUMUCQO panst H3roroBlieHHS MOKO-
BOK KOJIEHUaTHX BaJIOB H TMepeIHHX GajOK TPY30BLIX aBTO-
MoGuaeii. B cocTaB JIHHHH BXOASIT KOBOYHBIE ABYXKJETbe-
Bhle [BYXCTOEUHHE Bajblbl /, KPUBOUIKMHEIA ropsuyeliram-
noBouublii npecc 2 ycuanem 120 MH ¢ x/7THHOBBIM NPHBOJOM
nosi3dyHa, oO6pe3HOH [BYXCTOeUHHI mpecc &8 YCHIHEM
12,5 MH, BBIKDYTHOH mnpecc JJsl CKpPyuMBaHHs IIeeK BaJa
4 ycunuem 1,8 MH u ruppaBiuueckuii KaaHODOBOUHBIH
npecc 5 ycunnem 16 MH. K xoBounbiM BajgbllaM Harperas
3aroToBKa MNoOCTyNaeT OT HHAYKIMOHHOrO Harpesarenst ¢
aBTOMATHYECKHMH 3arpy3uMKaMH MepHEIX 3arotoBok. Ha-
rperasi 3aroTOBKa MaHHNYJIATOPOM MNojaercsl K KOBOYHBIM
BasiblaM. Jlanee oHa moBopauynBaeTcst mocje KaXA0Oro mpo-
xoda Ha 90° Bokpyr mpojonbHOi ocu. Ilocse BaJbIOBKH
3aroToBKa nepefaercss K LITAMIIOBOYHOMY Ipeccy, KOTODBIH
OCHAllleH JBYMsl MaHuUNyJsaTopaMu. 3aroToBKa, MNOJaHHast
MaHUIyJAATOPOM KOBOUYHBIX Ba/jbllOB NOMajaeT B MePBbifi
rHOOYHBI pydell WiTamMna. 3aTeM MaHHNYJATOP  Ipecca,
CMOHTHPOBaHHBH cB6OKY y OKHa mpecca, NMepeHOCHT 3aro-
TOBKY BO BTOPOH pydyell liTaMIa ¢ OJHOBpPeMEHHLIM ee IO-
Boporom Ha 90°. IlltramMnoBka KOJeHIATOro Baja OCYILECTB-
JseTcst B TpH Illepexoma: ru6ka, npenBapuresbHas IITaM-
MOBKa M OKOHYaTesJbHas IITaMnoBka Ilocie BTOpOro
nepexona BTOPOH MaHHNYJASTOP, PACIOJNOXKEHHBIH ¢ HpO-
THBONOJOXKHON CTOPOHH — B OKHe Tpecca, mepeMeiliaer 3a-
TOTOBKY B TpeTHH OKOHUaTe/NbHHIH pydeli lITaMia. 3arTeM
NOKOBKA 3THM € MaHHNYJSTOPOM YKJIaJblBaeTcs Ha TPaH-
CIIOPTHYIO TeJEXKY MJIs Mocjelylolled nepeiayd K obpes-
HOMy mnpeccy. MaHHNyasiTOpel 06ecrneynBalOT CHHXPOHHYIO
paboTy na npecce Hasee ormiTamMnoBaHHasi 3aTOTOBKA Ma-
HHNYJISATOPOM TMpecca Mnomaercs ¢ KoHBellepa B oOpe3noit
mramn, OG6pe3aHHasi 3aroToBKa NomajgaeT Ha KOHBeHep,
nepefalouIMi 3aroTOBKY K BBIKPYTHOMY IIpeccy, a 0O0JIOH,
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OCTaBIIMACA HA MaTpHIe, CIenHaNbHEIM NPUCTOCOBJIeHHEM
ybupaetcsa. BoIKpyTHO#i mpecc cHalXeH MaHHIYJIATOPOM,
OCYHIeCTBASIIOMIMM WOZAayy Baja Ha Mpecc, BHIEMKY €ro u3
fnpecca M mepefayy Ha KOHBeflep, TpPaHCHOPTHPYIOMHIT
CKPYYeHHHIH BaJ K Kajau6poBouHoMy mnpeccy. KanuGpoBka
BHIMONHSIETCS B ABYX PYUYbSX € MOMOHIBIO IBYX MaHHOYJfA-
topos. Ins ynpaBienusi pafoToit JHHMH TpeLyCMOTpeHa
cHUCTEMa NPOTPaMMHOTO VIPaBJEeHHS C HCHOJb30BaHHEM
NPOTPAMMHUPYEMEIX KOHTPOJNepoB. IIpy W3roTOBJNEHUM me-
pennell GajkW BHIKDYTHOJ Ipecc He IPHMEHSeTCs, a Bajb-
IOBKAa OCYIIECTBASETCA 3a MeHbllee dHCJAO NepexoJ]0B.
ITepecrpofika paGoThl JAMHAM TPOUCXOAUT TIPU H3IMEHEHHH
NporpaMMBbl MpOrpaMMHPYeEMOT0 KOHTPOJIA ¥ 3aMeHHl IITaM-
1(0): 3

MiramMnozepxkarenn co WTAMIAMH, HMEIOMHUMH GOJb-
HIYIO Maccy, 3aKpemjsioTcss Ha MNOJI3YHe M CTOoJe Tmpecca
GEICTPOAEHCTBYIOIMMH 3aXKHMHBIMH TNPHCIIOCOBJIEHHSIMH.

YuuBepcasnbHbe JUHMH — 3TO GHICTpONepeHasia’knBae-
Mble JNHHWH, cO3l1aBaeMble Ha 6a3e YHHUBepCaJbHOTO TIpec-
coBoro 06ODYAOBAHUS M YHHBEpPCAJbHBIX CPEACTB aBTOMa-
TH3AUWH. DTO MO3BOJISIET IPH H3MeHenun ofbekra obpabor-
KM OCYIIECTBHTH ITepeXx0J]i Ha HOBYIO MPOAYKIMI0O 6e3 3HAUH-
TeJBHBIX 3aTpaT CPe/CTB U BpeMeHH. TakHe JIUHUM HallJIH
HauboJblllee PAcTHpPOCTPAHEHNE B KY3HEYHO-IITAMIOBOYHOM
IPOU3BOJICTBE,

B 3amrucHMOCTH OT THMA CBSI3M Pa3JHUalOT JUHHU C
JKECTKOH, THOKON ¥ cMellanHoO# CBA3AMH MEXAY TEXHOJOTH-
9eCKHMH arperaTaMu.

JIUHHE ¢ KeCcTKO# CBSI3HIO COREPKAT TEXHOJOTHUECKHE
aTperaTs, XeCTKO CBS3aHHEIE MeXAay cobofi, KoTopmwe of-
HOBpeMEHHO HayHHAIoT pabounit xoa. OcTaHoBKA OXHOIO H3
arperaToB NPHWBOANT OOBLITHO K OCTAHOBKe BCEil JIHHMA,
B kauecTBe Taxofl MeCcTKOR CBSi3¥ B JIHHHSX MOTYT OHTb:
elWHBIe CpeAcTBa MeXxaHu3auuu, HanpuMep rpefibepras
nofava; caMa 3arOTOBKa (HempepwIBHHI MaTepHal); KuHe-
MAaTHUECKHE CBSI3W MeEXIV MallluHaMmu, KOTOpHe XapakTe-
pPH3YIOT poTopHBle JHHHH. PaboTra JuHuil ¢ XKeCcTKOH CBSI3LIO
0GBIYHO OCYIIECTBJASETCS HA OAWHOYHHIX XOMaX, Tak Kak
paGoTa B pEXKMME HENPEPHIBHHX ABTOMATHYECKHX XOJOB 3a-
TPyAHeHa HeOGXONUMOCTBIO CHHXDOHHM3anuu paboTH BCex
arperaToB u cpeicts aBroMaTusanuu. KoMmmonoBka Takmx
JuHull npeamosiaraeT yCTAHORKY of0OpyAOBaHUS Ha OAH-
HaKOBOM HWJM KDaTHOM IIary mojadd pacCTOSHHH ADYr OT
apyra.
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Puc. 7.2. JIudguu ¢ XKeCTKOH CBS3BIO

Ha puc. 7.2 nokasaHa cxeMa JHKHHH C JKECTKOH CBSI3BIO,
COCTOSINIAS M3 ABYX NPECCOB, OCHAIIEHHBIX ABYXKOOPAHHAT-
HBIM TOPH3OHTAJbHHIM Tpef(epHEIM mHHTaTeseM. 3aroToBKa
1 3arpys3ouHblM MexaHH3MOM (Ha cXeMme He IIOKasaH) ykJja-
JbIBAaeTCs] M3 CTONBl HA MCXOLHYIO NMO3HIHIO HEPE] MPeccoM.
3atem saxBaTamu 2 rpefipepHslX JHHeeK J OHa TepeHo-
CHTCA Ha TpeNBAPHTENHLHYI0 NO3ULHIO, a Ha CjelylolleM
niare mojayH -— Ha IMO3HHMIO LITAMIOBKH Ha MEPBOM Ipec-
ce. Taxum xe ob6pa3oM AeTalb IepeMelllaeTcs BAOJb Bcell
auHun, JlpHefiky rpefipepHOro MeXaHH3Ma PAaCIOJNOXKEHSH
B OKHax GOKOBHIX CTOEK mpeccoB. CMena u 06Cay:KRUBaHHE
HITAMIIOB NPOBOAATCA ¢ (PpPOHTa npecca. Takoe pacmoJsoxe-
HHe 000PYLOBAHHS NO3BOJIAET COKPATHThb PACCTOSHHE MEX-
Iy TpeccaMW H, cJeJoBaTelbHO, IJIONIaAb, 3aHUMAEMYIO
JuHned, obGJeruaerT OGC/aOy:KMBaHHE U PEMOHT [PeccoB H
LITaMIIOoB.

JluHuu ¢ ruGKoll CBfA3BIO BRJIOYAIOTCS B paBoTy ¢ mo-
MOILbI0 O6paGaTHIBaeMEIX JeTaJjell, KOTOpHE IpH CBOEM
ABHXKEHHH HaXXUMalOT Ha COOTBETCTBYIOIIME CHrHaJbHEIE
ycrpoiictsa (0GBHIUHO KOHLEBbie BHIKJIIQUATENH), BKJIOYa-
I0IllMe Yepe3 CHCTEMY YIpaBJeHUs IPHBOL TEXHONOTHYECKOTO
arperata HJHM CcpeACTBa aBTOMAaTH3allMH, HO JHLIb B TOM
clyyae, eclH AeTalb 3aHdAJa NPaBHWILHOE I[OJOXKeHHEe Ha
no3uuuu ob6pabGorku. IIpm xoMmoHOBKe JHMHHH ¢ rubxoi
CBA3bI0 TEXHOJOrHueckoe o60pyJoBaHHe MoXkKeT OHITh pac-
IOJIOXKEHO HAa HEOAMHAKOBOM pAacCTOSHHM APYr OT Apyra.
Pa6ora Ha Takux JHHHSX BO3MOXXHA NPH BHIXOZE H3 CTPOS
OTAEJNBHBIX €JHHHI 060pyJOoBaHHS HJH CPeJCTB aBTOMAaTH-
3alUH K 3TOMy 0060PYyAOBaHH,
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Puc. 73 Cxemn 0fHO- (@) H MHOTOHOMEHKJATYPHHX (6) PpOTOPHHIX
JIUHAHA

ABToMaTHUeCKHe JHHHH CO CMeLIaHHON CBf3BI0 Xapak-
TEeDU3YIOTCSl HaJHYHeM KaK KeCTKOH, Tak M THOKOH CBSA3H
MEXAy TeXHOJOTHUECKHMH arperaram.

B zasucuMocTd OT dHcAa OZHOBpeMeHHO obpabarniBae-
MBIX HA JIHHHY H3JeJHH OHH pa3fessioTcsi Ha OLHO- H MHO-
TOHOMeHKJaTypHble, CXeMbl OAHO- M MHOTOHOMEHKJATypHOU
POTOpHO# JNHMHHM NpHBeNeHW Ha puc. 7.3. B mepBoM Bapu-
ante (a) Bce 3aroTOBKH OJHOI HOMEHKJATyphl 3arpyxa-
I0TCs B OJHHAaKOBBle OJIOKH HHCTPYMEHTOB H mocJje obpa-
6OTKH [OWITYYHO yJAansiloTca H3 HHX. Bo Bropom (6) —
pa3juuyHbBle 3aroToBKH, obOpabaTbiBaeMble IO TPHMEPHO
OlMHAKOBOMY TE€XHOJOIH4eCKOMY IpOILEeCcCy TNOocJeN0BaTeb-
HO NOAAKTCS B TONBKO HM COOTBETCTBYIOUIHA WHCTPYMEH-
TaJdbHBEIH 60K M TakK:e MNOCAENOBaTeNbHO YyAAAAIOTCH H3
Hero npocie o6paborki. B ciayyae MHOTOMHCTPYMeHTaJAbHEIX
6JI0KOB Ha KaxXJIyl0 MO3UUHIO Nojaercsl HeOOXOJHMOe YHC-
JIO 3aroTOBOK, YAa/sieMHX OJHOBpPeMeHHO NocJie LITaMIIOB-
KH.

Ilo BHZaM HCHOJHHTENBHEIX MEeXaHH3MOB, TPaHCIOPTH-
pyromux obpabarbiBaeMBle J€TajHu 10O JHHHH, aBTOMaTHye-
CKHe JIMHHH pa3feldloTcs Ha TPH THna: ¢ o6UIUM [Jis BCex
NpeccoB TPAHCHOPTUPVIOIIMM MeXaHH3MOM; ¢ OOIIUM HJd
JABYX COCEJJHHX NpeCccOB JHHHH TPAHCHOPTHPYIOLIHM MeXxa-
HU3MOM; ¢ MHJAMBHAYaJbHBIM AJsi KaXJIOTO Ipecca TpaHce-
MOPTHPYIOIIHM MexaHu3MoM. [IpeumymiecTBo JHHHEA mEpBO-
ro THIIA — BO3MOXKHOCTh H3TOTOBJICHHs JieTaseli mpakTHye-
CKH JI06BIX Pa3MepOB, B TOM YHCJE B ¢ MaJOH ¥KeCTKOCTLIO;
HCNOJb30BAHHE HAa OJHOM Mpecce HEeCKOJBbKHX IUTaMIIOB;
MeHbIIas TPYAOEMKOCTb peMOHTa M OOC/IyKUBaHUs H3-3a
MaJloro YHcJa NPHBOAOB (Kak NpaBuJo, OAHH) H MOBLIIIEH-
Hag HaJlexHocTh B paGoTe. OfHAaKO NpU 3TOM BO3PAacTaioT
Macchl IlepeMeliaeMElx 4acTell, YTo OrpaHHYHUBAET NIPOU3BO-
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AHTENbHOCTb JIHHHH, H YBEJIHYHBAETCs TPYNOEMKOCTb NpH
HX nepeHasnajke.

Has obcnyxuBanust ABYX CMEXKHBIX MPeccOB JIHHHH
Iesieco06pasHo HCNOMb30BATH  NMPOMBILIIEHHBE  POGOTHI.
[IpeuMyniecTBo TaKOH JMHMM — IPOCTOTAa NePeHadaldKH C
M3rOTOBJEHHs OJHOH NeTaln HAa H3rOTOBJEHHE JAPYroil.
K mepocratkam cienyer oTHecTw Gosiee HH3KYIO NIPOH3BO-
Anreapnocts [P no cpaBmeHHIo ¢ TpaamUMOHHBIMH cpen-
CTBAMH ABTOMAaTH3alHH, a CJeAOBATEeJBHO, H JIMHHH; Orpa-
HHYEHHOCTb 4YHCJa LITAMIOBOYHLIX Omepaluii B JIHHHH,
Heo6XONHMOCTb DPacloONOXKeHHs: 060pYHOBaHHA Ha oOInpefe-
JIEHHOM 110 OTHOIUEHHIO K MaHHOYJSITOPY PacCTOSHHH.

LLMKJIOrpaMMBl W CUCTEMBI yNpaBjenus. JIJsi BHIIOJdHE-
HHS 331aHHOrO TEXHOJIOTHYECKOro npouecca 06paboTKH
H3Je/HA HeOOXOAUMO 06ecneyHTb ONpele/eHHYIO0 NMOCHAefO-
BaTeJbHOCTL B3aHMOAEHCTBHS TEXHOJOTHYECKOro 060pyro-
BaHHs, CPEACTB MeX4aHH3AUMH H aBTOMATH3ALHH U KOHT-
POJIbHO-GJIOKHPYIOLIHX yCTPOHCTB, UTO AOCTHTAETCS IpPH-
MeHeHHeM COOTBETCTBYIOUIEH CHCTeMbl ynpasiedus. [lpu
IPOEGKTHPOBAHHH CHCTEMbl YOPaBJEHHS HCIOJNb3YIOT IHK-
JIOBYI0 aMarpamMmy (IMKAOrpaMMYy), KoTopasi I10Ka3blBaeT
MOPsI/I0K B3aHUMOJEHCTBUSI BCeX MEXaHU3MOB CPEJACTB aBTO-
MAaTH3aUHH MeXAy cO0O0H H TeXHOJOTHYecKHM 0G6OpyaoBa-
HHeM.

Pasnuyalor Tpu OCHOBHBIX THIIA LHKJIOB paboTh 060py-
AOBAllHA M CPEICTE aBTOMATH3aLHH: HOCAEN0BaTeNbHbIH,
CoBMelleHHBIA n KoMOuHupoBanmbli (puc. 7.4). Ilpu mnoc-
J€10BaTeJIbHOM UHKJe [BHXKEeHHS MEeXaHH3MOB CpPEICTB
4BTOMATH3ALHH ¥ MEXaHU3aUUHW H OCHOBHHE paloune ABH-
KEeHHST TeXHOJOrHYecKoro o0OpYAOBaHHA BBITOJHAIOTCS

AIYH fonzyn

npecce Ky bK npecca | 6K Ky | 6K

Mexanuin Taotty  mmmlict Hex a3 S —
TLL ru
a) &

flonsyH [‘\

npecca KY 5K

Mexanusm YOI
Ty
8)

Puc. 7.4. Tumsr nmkaos paGorsr 4BTOMATH3HPOBAHHOTO  OGOPYAOBaHHS:
G ~- BOCJIEJOBAaTENbHDIA; 6 — COBMENlEeHUbI; 8 — KOMOHHRDOBAHHEAR
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nocjenosarenpHo, Texuojoruueckoe o6opynoBaHHe HpH
10oM paboTaer B pexHMe ONMHOUHBIX XOAOB C BBICTOEM B
KpaiHHX mnoJoxeHHAX. [IPOMOMKHTEJbHOCTL LHKAA

Tn=tno+tsa+tm+tw

Tie fpo— BpPEMs, 3aTpaueHHOe Ha BKJAIOUEHHe TEeXHOJOTH-
4eCcKOro OOOpyAOBauHs; Iza — BpeMs, 3aTpayeHHOe Ha
BKJ/IIOUEHHe CPEeACTB aBTOMAaTH3auuH; fy— MalliHHOE Bpe-
M5 paOOTH TEeXHOJOTHYECKOro oOOpyLOBaHUs; fp— BpeMs
pabOTHl MEXaHH3MOB CPEACTB ABTOMATH3ALHY,

CoBMellleHne BO BpeMeHH palOTHl TeXHOJOTHYECKOTO
0060Opy/l0BaHHsI M MeXaHU3MOB CPEJCTB aBTOMAaTH3alMH Xa-
PaKTePH3YIOT COBMEIIEHHbI! LUK, OPH KOTOPOM KYy3HEUHO-
WITaMIoOBOYHOe oOOpyloBaHHe (Ipecc, BaJblpl) paboTaioT
Ha HeNlpepHBHEHIX Xo4ax (e3 OCTaHOBKH B KpPalHHX HOJOXe-
HUsAX. B stoM cayuae mpomosKHTENBHOCTh LHKJA

Ty = 60/,

rje fig— HDACIOPTHOE YHCJO XOAOB TEXHOJOrHMYecKoro 060-
pyJoBaHus,

Ilpn KOoMOUHHPOBAaHHOM IMKJIe PaboTa TEXHOJOTHYECKO-
ro o60pydOBaHHS M CPEACTB aBTOMATH3AUHH [POUCXOTUT
NOCJeA0BATENLHO, HO NIPH 3TOM YacTh ABHUXKEHUH MeXxaHu3-
MOB CpPeJCTB aBTOMaTH3alHH COBMellleHa BO BpeMeHH C
pabounM JBUKEHHeM TeXHOJOTHYeCKOTo 06OopyldoBaHHs,
[ponronkuTenbHOCTh IHKIA

. TII =_tM + tan
rie ty’ — BpeMs paGoTHl CPeICTB aBTOMAaTH3aIUH, IPHXOAS-
Iieecsl Ha IepHOJ, BBICTAHBAHHS TEXHOJOTHUECKOro o60py-
LOBaHHUS,

Boibop TOro MM HHOTO THIA LHKJIA HEOOXOAMMO BECTH
C VUETOM CJeAyIOLIEro: NPH COBMeIIeHHOM IHKJAe paboTH
BO3MOXHO JOCTHXeHHe CaMOi BBICOKO# MPOH3BOJLHTENBHO-
CTH, HO TIPH 3TOM HEOGXOJHMBl OUeHb HaJeXHbie KOHTPOJb-
HO-GJOKHPYIOUIHEe YCTPOMCTBA, MNPH HOCJIEAOBATETHHOM
IHKJe BO3MOMXHH KOMOHHHpPOBaHue B JIIOGOH IocJen0OBa-
TEJbHOCTH PAa3/IMyHBIX ABHKEHHH CPEJCTB aBTOMAaTH3allHH,
HCNOJb30BaHHEe YHHBEPCAJbHOTO TEXHOJOTHUECKOro o6opy-
JOBAaHHA, HO IIPH 3TOM CHHXaercs ofliasg NPOH3BOAHTEb-
HOCTb M YXYAIIAKOTCS YCIOBHS PabOTHl CHCTEM BKJIOYEHHS
o6opyJ0BaHHEM.

Pasnuualor aBa crnocoba uaobpaxKeHHs LHUKJIOBHIX HHa-
rpaMM: B IPSMOYTrOJIbHOH CHCTeMe KOQDAMHAT (JHHeHHHEe
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UMKJIOrPAMMBI) H B IOJISIPHOII CHCTeMe KOOPAHHAT (KPyro-
Bble nukJorpammbl). JluHeifiHas uukaorpamMmma — uau6o-
Jee yHHBepCdubHaf, TdK KaK II03BOJseT YCTaHABJHBATH
B3aUMO/IHCTBHE TEXHOJOTHYECKOr0 0OOpyAOBaHUA H Me-
XaHU3MOB CPEACTB aBTOMATH3aLUH HEe3aBHCHMO OT THIA
uukjaa. Kpyroeble HHKJOrpaMMbl NPHMEHHMBI IIDH COBMe-
IIeHHOM LHKJe paloTh, TaK KakK NOJHBEI XOX pabouero
opraHa TeXHOJOTMYECKoro arperara cocrapaser 360° mo
yriIy 1oBopota ero paGouero BaJja.

[TocTpoenne LHK/OBOH AuarpaMMbl HauuHAeTCs C BBIGO-
pa OCHOBHOIO LHKJOBOrO MeXaHH3Ma, B KaieCcTBe KOTOpOTo
HCIIOJIL3YETCsi UCIONHUTENbHBIH MeXaHH3M TeXHOJIOTHIEeCKO-
ro obopynoBaHusi (mpecca). 3a HauaJjo LMKJIA OPHHUMAIOT
OJIHO M3 KPaHHHUX IIOJOKEeHHH LHKJIOBOro Mexauuama. s
NOCTPOEHUs UHKJOBOH JHarpaMMbel HeoOXOJHMO HMEThb
KHHeMaTHYeCKHe CXEeME  MeXaHH3MOB B JAeHCTBHTEJIbHLIX
pasMepax, YCTAHOBHTL HepeMellecHHs 3BeHbEB ITHX Mexa-
HH3MOB M HX (YHKIUOHAJbHYIO 3aBHCUMOCTb OT YIJa
IOBOPOTA IJIaBHOTO Baja TeXHOJOTHYeCcKO# MamuHbl 1luk-
JIOTPAMMY CTPOAT B KOOpPAHHATAX BpeMs — NepeMelleHue
(yrmosoe uiu JuHefinoe). Ha puc. 7.5 nmokasanbl JiHHeliHas
(@) n kpyroBas (6) uukjorpaMmbl. Uucja0 MeXaHH3IMOB
B JIMHHH COOTBETCTBYeT UHCJIY CTPOK B JIHHEHHON IHKJIO-
rpaMme MM UHCAY KPYrop B KPYTrOBOH LHKJOIpDaMMe.

Bri6op Toit mAM HHOH cUCTEMBI yNpaBJEHHS OKa3blBaer
CyHIecTBeHHOE BJMSIHHE Ha TEXHHKO-3KOHOMHYECKHE NOKa-
3aTe/H JIHHHH, €€ NPOH3BOJUTENLHOCTh, TOUHOCTh H HajeX-
Hocth B pabore. [lo cremeHu HeHTpadusaluu pasiaHyaioT
LEeHTpaJIH30BaHHbIE, jleNEeHTPAJH30BAHHEIE H CMellaHHble
CHCTeMBl yHpaBJjieHus nauHusMH. Ilpum ueHTpanu3oBamHOM
CHCTeMe BCeM TeXHOJIOrMYeCKHM IHKJOM JIHHHMH YIPaBJjsd-
10T C OMOIUBIO UEHTPAaJBLHOTO KOMAHIHOrO yCTpPoHcTBa
{komaHnjgoannapara, Ky/JauKoBOTO BaJa H T. 1.). B Takux
cycTeMax yNpaBJeHHs MpPOLOJNXKHTE/NbHOCT, Pabouero IMK-
Ja JJsi KaXkJOro MCNOJHHUTENBHOIO MeXaHM3Ma IIOCTOSIHHA.
K HejocTaTKy TaKHX CHCTEM YIpPaBJeHHs ClIefyeT OTHECTH
HeoGX0ANMOCTb HMMETh JONOJHHTeNbHBEE IIpeloXpaHuTelb-
HbHe YCTPOHCTBA, KOHTPOJHPYIOIIHe IOJNOXeHHe H JeHcT-
BHSI MCHOJHMTEIbHLIX MeXaHH3MOB JHHHH. B jenenrpanu-
30BaHBHIX CHCTEMAaX YIpaBJAeHMs HCIOJNB3YIOTCSH HLAaTUUKH
(nyTeBHe nepekJiOYaTeNH H KOHLEBHE BBIKJIIOYATENH),
BKJIOYaeMble ABHXKYLiuMHCH pabOYHMH 3JIeMeHTAMH Ma-
IUHH 1 MeXaHu3MOB M ofpabaTeiBaeMulx u3llenuil. Henocra-
TOK JeLEHTPANH30BAHHEIX CHCTeM — O6OJIbIIOe YHCJAO YII-
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papasouiel annaparypu. KoMOHHAHIO 3THX CHCTEM OTHO-
CAT K CMeUlaHHbIM cHcreMaMm ynpasaeHus. Ha npakrake
60/bIIHHCTBO aBTOMAaTHYECKHX JIMHHH OCHAIaloT CMellaH-
HOH CHCTEMOH ynpaBJeHHA, MO3BOJAIOUIEH MaKCHMAaJbHO
HCIOJIb30BaTh NPEUMyllecTBa ABYX NEPBLIX CHCTEM.

ITo cnoco6y ynpabiaeHus paboToll mpeccoB apToMaruye-
CKue JIMHHYM pasfessiioT Ha CMHXPOHHEIE H HECUHXPOHHBIE,
B aBToMaTHUECKHX CHHXPOHHEIX JIMHHSAX NPECCH M CPeCTBa
aBTOMATH3aUHH PaboTalOT B peXHMe HenpephIBHBIX XOAOB.
B stOoM canyuae ynmpabiaenne paloTofi npeccoB u CPEACTB
aBTOMATH3aLHU OCYLIECTBJASAETCS C TIJIABHOIO NyJabTa VII-
paBJieHHs OT YCTPOHCTBA, 3a/aIOLLEro HYXKHBIH TeMn pabo-
Tol. CHCTeMa yIpaBJeHHs NpeAycMarpuBaer o6GpaTHYIO
CBfI3b OT HCHOJIHHTEABHOTO MEXaHH3MAa K I'JIaBHOMY MYJ/b-
Ty. B HeCHHXPOHHBIX JIMHHSX NOJ3YHBl BCEX NPECCOB MOTYT
B KaXXJOM [HKJe OCTAHABJHBATBCA B KpaiiHeM BepXHeEM
HOJIOKEHHNH, 4 MOBTOPHO OHH BKJNYAIOTCS mocie cpabaThl-
BaHHA BCeX MeXaHH3MOB JHHWK. B JHHHUAX TaKoro THIOA
MOryT OLITh NIPHMEHEHbl NpecCh, B KOTODBIX HE pEeryJupy-
ercs UHCJIO XOAOB [OJI3YHA, IIPH STOM TOJOBHOH IIpecc JH-
HEM MOXeT pafoTaTh B peXuMe HeNpepHBHHX XOA0B, a
OcTajJbHBle JIPecCHl —C OCTAaHOBKOH B BepXHEeM KpalHeM
noJiokeHuy. Ha nuHMAX HECHHXPOHHOTO THNA MOXKHO M3-
TOTOBJSATL A€TajH OOJBIINX pa3MepoB B  HanpaBJieHHH
nojauM, Tak Kak BpeMs cpabaTblBaHHsA YCTPOHACTB 3arpys-
KH-BHI'DY3KHM GoJibllle BpeMeHH XOAa IoJ3yHa npecca. B To
¥Ke BpeMsl Ha JIHHASX 3TOTO THIA HMEeT MeCTO M[oTeps
IPOH3BOJHTENBLHOCTH BCJACACTBHE BLICTOSI  MOJ3YHOB B
KpaflHeM BepXHeM IOJOXeHHH, a TaK¥Xe NOBHhHIeHHOe H3-
HallHBaHHe CHCTEM BKJIOUEHHs [PECCOB.

TpeGoBaHHS K TeXHOJOIMYECKOMY HPOLECCY, KOHCTPYK-
UMM WTAMOOB ¥ OGOPYACBAHHIO M0OPH CO3NAHHH JHHHH.
TexHOJOTHUECKHT IpOIlecC AOJMKEH OBITL IIPOCTHIM, Ha-
JNeXHHM W ycrofiuuBuiM, B psane ciydaeB uenecoo6pasHo
CTPEMHTBLCS K COKpAIlleHHIO KojiuuecTBa ofepanuit, Creny-
eT IO BO3MOXKHOCTH OOBEIUIATL ONEPAalUH B OMHOM IITaM-
me, a TOTOMY C TOYKH 3peHHS aBTOMAaTH3alWH NpPOrpecCHB-
HOH siBJsIeTCSI MHOFOTIO3UIHOHHAs mTamnoBKa, Cokpalienne
H COBMellleHHEe ofepaudil MO3BOJMSIET COKPATHTh KOJHUECTBO
IpeccOB B JIMHHH H YMEHBIIHTL HPOWU3BOACTBEHHYIO ILIO-
1Iazxb.

Henonycrumo wu3iuiliHee CcOBMeIleHHE onepampi, uTo
NPHBOJAHT K 3HAUHTEJbHOMY YCJOXKHEHHIO W YIOPONKAHMIO
IITAMIIOB,
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Baxuefiminmu TpeGOBaHUSAMH, NpelbsBiAsieMbBIMU K AeTa-
JIsiM, M3TOTOBJISIEMBIM Ha JHHHAX, SBJSIOTCS CJELYIOLLIHE:
JLocTaTo4Hblfi 06beM NMPOH3BOACTBA, HCK/KYAKILUHA 9aCTyIo
OCTAHOBKY JIMHHHM AJsi ITlepeHACTPOHKH Ha M3TOTOBJEHHE
HOBOTO H3JieJIUfl; NMOCTOSHCTBO (POPMBI H HOMEHKJAATypH
JAeraJsiell, saKpemyisieMblX 3a JHHHeH, 0COOEHHO B YCJIOBHAX
IpPHMeHEeHUs] CHeLHAIbHBX H CIeldalH3UPOBAHHBIX JIHHHH;
THIH3ALHS M TEXHOJOIHYHOCTb KOHCTPYKUHH JeraJeil,

Ilramnet B aBTOMAaTHYECKHX U dBTOMAaTH3HPOBAHHBIX
JUHHAX Ky3HEUHO-IITAMIIOBOYHOI'O IIPOU3BOACTBA 3KCILIya-
THPYIOTCS npu OOJbLIOM uHcae X040B npecca— ao 500
X0#OB B 1 MuH, YTo NPUBOAHT K GLICTPOMY H3HOCY HHCTPY-
Mmenta. [losToMy Hajgo ofechieunBaThb OBICTPOCMEHHOCTD
uacrpymenra. Cienyer obpallaTh BHHMAaHHE HA HaLeXHOe
CMasblBAHMe Bcex TpPYIUHXCSL yacTedl  IUTAMIIOB — IT0J3Y-
HIeK, KJHHOBBIX YCTPOHCTB, HampaB/fOLIUX 3JEMEeHTOB,
HCHOJIb3Ysl [EHTPAJU30BaHHBIE CHCTEMBE CMa3blBaHHS H CO-
CPEAOTOUMB TOUKHM BBOJA CMAa30YHOrO MaTepHaja B OAHOM
Mecte. B HekOTOpHIX ciyyasx IITaMl BRJAKYAIOT B O6ILYIO
CHCTEMY CMa3bIBAHUS JIHHHH.

Bce mitamnsl, 3aKpenyieHHbIE 32 OJHHM IIPECCOM JIMHHH,
IOJIXKHBl HMeTh €JHHBIH ypOBeHb TPaHCHOPTHPOBAHHS H3je-
JIHS, U JUIss HHX HeoOXOAMMO BBIJEpPKHBATh OJHHAKOBOH
3aKpHITYI0O BBHICOTY. JLJs HCnoJib30BaHHUsl IIPU CMeHe LITaM-
OB CHelHaJibHBIX YCTaHOBOK WJ/iH YCTPONHCTB y BCEX LITaM-
OB, 3aKpemJieNHBIX 3a JAaHHBIM IIPecCCOM, a HHOrAAa 3a
BCell JIMHMEH, HecyllHe HJHTL B 30He KOHTakTa HX C 3a-
XBaTHBIMH OpraHaMud 3THX YCTPOHCTB HAONXKHBL MMETh
OJIMHAKOBYIO KOHCTPYKLHIO,

B KOHCTPYKUMIO IITAMIIOB YacTO BBOJAT 3JeMEHTHl CXEM
ABTOMATHKH. DTO MOTYT OBHITh KOHEUHBIE BBHIKJIIOYATEH,
KOHTPOJIHpYIOLIHE MOJIOXKeHHe [eTajd, IJHHY 3aroTOBKH,
BHHOC ee u3 mramna. CoejquHeHHe ux ¢ obiell cxeMoi ocy-
LIECTBJSIOT GBICTPOCHEMHBIMU Pa3beMaMHu.

Jlasi mosydyeHHsT PalMOHAJBHOIO DeXHMAa DITaMIOBKH
JUIg KaxKAOH [eraJsi, 3aKpellJleHHOH 3a JiHHue#, mpeccH
OCHAHIAIOT NPHBOJOM C pPerylupyeMHEIM UHCJIOM  XOMOB.
Ilpecch, BCcTpauBaeMble B JIHHHH, HMeIOT Bajbl or6opa
MOIIHOCTH /IS NPHBOJAA CPeACTB aBTOMAaTH3alWH, a IJsd
ynpasJieHusy paboToil TOCJeNHHX OCHAIIEHB AOMOJHHTENb-
HEIMM KOMaHJOANNapaTaMH C COOTBETCTBYIOIIHM  YHCJIOM
CBOGOIHBIX KaHaJoB ynpaBieHus. UYrobwl nmerajp nocie
HITAMIOBKH OCTaBalach Ha HUXKHEH uacTu uitamna, o6o-
PYINOBaHHEe [OJXKHO HMeTh BHITaJKHBaTesH, cpabaTbiBaio-
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mige MO KOMaHAaM OT CHCTEMHBI YIpaBJeHUS B ONpelleseH-
Hble 0 HUKJAY paGOTH JUHHH MOMEHTH.

O6opyznoBanne, BXOJsillee B COCTAB  aBTOMAaTHYECKHX
JUHHHA, NOJXHO OHThL YKOMIIEKTOBAHO YCTAHOBKAMH H
yCTPOACTBAMH, COKPAIIAIONIAMH BPEMsl YCTAHOBKY W Hanal-
Ku mramnos {cM. ra. 8).

Jng ynpolueHus HaMagku LITAMNOOB NPECCH OCHAUIAIOT
PAa3/IMYHBIMH KOHCTPYKLUHSIMH MHKPONDPHBOJOB PeryJIHPOBKH,
TTO3BOJSIONIUMH obecrneunTs Meajgennoe (He Gosee 1 xona B
1 Mun) mepeMellenue N0J3yHa, a TakXe 6Gigoxamy uudpo-
BOIl HHAMKALUH NOJOXKEHHUS TMOJ3YHA.

ABToMaTHUYeCKWE JHMHWM DPOTOPHOro Tuna. Ogup U3 uy-
Tefi Pas3sBUTHS KOMILJIEKCHOHW aBTOMAaTH3aUWM TPOM3BOJICT-
BEHHBIX MPOIECCOB — CO3/aHNE ABTOMATHYECKHX DOTOPHHIX
auunil, PortopHile MalllHHBI, BXOASIIHE B COCTAB JIHHHH,
XapaKTepHU3YIOTCs] He3aBHCHMOCTHIO  TEXHOJOTHYECKOTO U
TPAaHCHOPTHOTO ABHXKEHHH, coBepuIaeMBIX OJHOBPEMEHHO:
610K HHCTPYMEHTA M 3aroToBKa B npouecce o6paboTku
, OIHOBDEMEHHO NEePEMElIaloTCs OT MpelbayIleli ONepalyy X
nocaenyiomeli. JanrenpHocTs pabovero xona He 3aBHCHT
OT MJIMTeNBHOCTH omepanuu, Gmaromapst ueMy MoxHO ofec-
NeYNTh OAWHAKOBYIO TPOM3BOIHTENLHOCTH Ha BCEX Olepa-
ITHSIX.

CxeMa aBTOMAaTHYeCKOifi POTOPHOH JIMHMH  MOJeNH
JIKK5-1 nnst n3roTosJieHHst KOPNYCOB KOHAEHCATOPOB TSITH
THmopasmepos (nuamerp 6,3—13,9 mm u mBeicora 185—
32,0 MM) M3 aJIOMHEHEBHX CTJIABOB NMpHUBejieHa ma puc. 7.6.
TunoBule TeXHONOTHUYECKHe TIDOIEcchl, BHMNOJHAEMBE Ha
3TOH JIMHHM, WJTIOCTPUPYIOTCS pHC. 7.7,
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JIMHUS WMeeT TPH TEXHOJOIMYECKHX
TexHoJsoruueckux poropa (P,...P;) mo wwecth uHCTpyMel-
TaJIbHLIX GJIOKOB H NATH TPAaHCIOPTHO-3aTPY30UHBIX POTOPOR
(T3P,...T3Ps) ¢ 12 3axBartaMu. 3aroTOBKH THIa KOJMav-
KOB 3arpyxarmTcsi B COOTBETCTBYWILHHA BHOPOOYHKep: JuIsi
neranu Ne'2 GyHkep ycraHoBieH nepeX T3Pj; mas nerann

Ne 1-—mnepen T3Py JJ151
ocrtanbHbeIXx — nepen T3P, Tex-
HOJIOTHYECKHE PpOTOPH  HMEKT
MexaHHYeCKHH (Xy/1aukoBbril)
IPHBOJX.

CTPYKTYPHO aBTOMAaTHYeCKast
JIUHHS DOTODHOTO THNA COnLep-
JHT: TEXHOJOTHUECKHE POTODH
{poTopHbIe TEXHOJIOTHUECKHUe
MauiHHbl), TPAaHCNOPTHEIE POTO-
pPHl H CpPeACTBA 3arpy3kd M BhHI-
IPY3KH 3aroTOBOK H  M3JAe/HH.

TexHOMOrHUECKHH POTOD Npes-
cTasJjisier co60i CHCTEMy MCHOJI-
HUTENbHBIX OPraHOB, OCHallleH-
HBIX  TEXHOJIOTHYECKHMH OpYAHst-
MH 0fpaboTku (HHCTPYMEHTAJNh-
HEIMH GJIOKaMH), KOTOpHe pac-
NOJIOXKEHBl 110 AEJUTENbLHOH OK-
pyxHoctH portopa. [lo xapaxrte-
py npuBosna pabouero ABHIKEHHUS
pasJjuyalor TEXHOJOrHYECKHE
POTOPH C MeXaHHYeCKHM, THI-
PABJHUECKHM H MeEXaHOTHApaB-
JUYECKHM TIPHBOJAMH, 4 MO KOH-
CTPYKIIHH TIPUBOJA — C OJAHOCTO-
POHHUM  HJH JIBYCTOPOHHUM
TIPUBOJIAMH. TexnoJsoruueckue
pPOTODPH € MEXaHWYECKHM TpH-
BOJIOM [PHMEHSIIOT JAJsI BBLIOOJ-
HeHHs IITaMIOBOUHBIX OTepanui
¢ yeuanem no 10—15 xkH.

TexHosornyeckufi poTop ¢ Me-
XAHHUUECKUM TIPHBOJAOM MOKa3aH
Ha puc. 7.8. OH uMeeT OCHOBHOH

Ban I, KOTOPHI NPUBOAUTCH BO |

BpAllleHHe ¢ NMOMOINbI0 3y67aTo-
ro xoneca 2. Bepxuas onopa Ba-
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Ja pacmosoxena B crakaHe-sryake 3. Kaxawil uuCTpy-
MEHTAaJNbHEI!l GMOK YCTAHABAMBAIOT B POTOPE U 3aKPerJs-
10T ¢urcatopom 4 B Ancke 5 Gaoxopepxarens. Takas CH-
cTeMa fonyckaer OBICTPYID cMeHy Ji000TC HHCTPYVMEHTANb-
Horo 6Jsioka. B poTopax ¢ MexaHUUeCKHM MPHBOJOM DPabo-
YHe U XOJOCTHIe XOJIbl HHCTPYMEHTaM coo6iialoTcst uepes
NON3YHH 6, POJIKH KOTOPEIX OGKATHLIBAIOTCS MO TA30BHM 7
UM TOPIOBHIM 9 KyJaukam, VCTAHOBIEHHRIM B OTODHBIX
cTakanax 8.

B TexHonornueckux poTOpax € THAPABJIHYECKHM  HJIH
THAPOMEXaHHUECKHM TIPUBOJAOM paboume VCHIHS 3aMBIKa-
IoTcsi Ha Bas. PaceMorpuM  cxeMmwu, mosicHsiomue pabory
TEXHOJIOTHYECKOTO POTOPA C THAPOMeXaHHYeCKHM NPHBOJOM
(puc. 7.9). B navanpusift MmoMent (Touka I) myaHcoH Haxo-
JOUTCS B Kpafilem BepXHeM TOJOXKeHHH. [Ipu BpalleHHH
poropa Ha yuactke [—2 UPOUCXOAUT KOHTPOJEL COCTOSIHHS
HHCTDYMeHTa, a 3areM (Touka 2) poauk 107 JAelcTBUeM
KOMHpa HauuHaeT onyckaTh nyaHcon. Jlamee (rouxa 38)
NPOUCXOMHUT KOHTAKT MEXIY HHCTDYMEHTOM H 3aXBAaTHLIM
OpraHoM TparcmopTHOTO portopa. Ilocae nepenoca nsjienantt
U3 TPAHCHOPTHOTO POTOPA B Texuonoruwecku#t  (Toukm 4
¥ 5) nyaHCOW BHOCHT 3aroTOBKY B MaTPHIY Ha HEKOTOPOe

T T T ey

“'V

3
i

Puc. 7.9. CxeMa paGoTH TeXHOJIOTHYECKOrO POTOPA ¢ THAPOMexaHHue-
CKHM NIPHBOJOM
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paccrosiiiie, JOCTATOYHOe AJST MpPeojIoNeHHs CHJBI, ¢ KOTO-
pofi 3axBaT ynep:KHBaeT 3aroToBKy. [lepemelnenne mnyau-
COHA MeXaHHYeCKHM MPHUBOJAOM 3akKanuuBaercs (Touka 6),
u Bcrymaer B paboTy TEApaBiIuueckwil npusox (touxa 7),
ocymectsastomuit pabounst xon (yuacrok 7—38) u BricTam-
BaHMe (yuactox 8—9) nyancona. [Tocne sTOro Haumnaercs
o6patHHit X0 nyaHcoHa (yuactox 9——13), BO BpeMs KOTO-
poro NPOHCXOAUT nepefaua OTIITAMIOBAHHOTO M3IEIHS B
TPaHCHOPTHHA poTtop (yuactor 10—12) u mnocnexpymoliee
BLICTauBanHe nyaHcona (ywactok 13—I).

Hasnauenve TPaHCHOPTHEIX pOTOPOB — MeXXONepauu-
OHHOE TPAHCTOPTHPOBAHHE H3AENH{l W3 MNpPeAbIAyUIero TexX-
HOJIOTHUECKOTO POTOpPA B MOCAENVIOUHHA, a TAKKE BHIMNOJ-
HeHHe HEKOTODHIX APYrux MYHKIMI: H3MeHEeHHe YPOBHS
Hojayd 3aroTOBOK, €€ KaHTOBAaHHE APH  HEOGXOZHUMOCTH,
H3MeHeHHe CKOpocTH Tnepemelnenus. Komnerpykmust tpan-
CIOPTHOTO POTOPA C BO3MOXKHOCTBIO HM3MEHeHHs YPOBHHA
Tmojaun M3NeNqHs oka3aHa Ha puc. 7.10. Porop cmourtupo-
BaH Ha TanTe 4 W COCTOMT W3 HENONBHKHOIO Kopmyca 3,
B KOTOpOM ycranomjeH komup 6. llpuBonx Bpamarmomefics
yactu poropa GapaBana 8 ¢ noasywikamu 7, Ha KOTOPHIX
3akpeniensl 3axBats /0, ocyniecTBasercs of Bana 9,
VCTAHOBJIEHHOTO B TMOAMMITHHMKAX Kadenus I3 B Kopmnyce 5,
uyepes mwectepHu 3, 3y6uaryio mydty 2 u crymuny I. Myd-
Ta 2 mpemHasHaueHa JJIsi PETyNHPOBAHMA NOJONKEHHs 3a-
XBATOB OTHOCHTENBHO TEXHOJOTHUECKOTo PoTopa. [lombem
H ONYyCKaHHe TMOJ3YIIeK ¢ 3aXBATAMH MPOUCXOMAT B PE3YIih-
TaTe TOTO, YTO IPM BpamleHud Gapabama & poamk 12,
3aKPelIeHHHH Ha TOJA3yUKe, ¢ TOMowmbio jetann 1,
CKOJML3UT 10 HEMOABUKHOMY Komupy 6, npoduap KOTOpOro
o6ecreunBaeT U3MEHEHHe YPOBHS TOMAuH.,

[Mpununnnansuo HOBEE — 3KCAAVaTallHOHHBIE XapakTe-
DHCTUKYM MMelT JWHHH Ha 0a3e pPOTOPHO-KOHBeHepHHX Ma-
mun (puc. 7.11). Bce xosocTHte x0AB BHIOMHAIOTCA  3a
npefeJaMH TEXHOJNOTHYECKOTO POTOPA B TPAHCTIONTHOM Ie-
mu. Uncrpymenransusle 6aoku I umeror ryakn 2 ¢ T-06-
PA3HLIMHM Ta3aM¥, aBTOMAaTHIECKH CTHLIKOBAaHHBIE CO IITO-
kaMi 8 HCMOJHHTENbHBIX OPTaHOB TEXHOJOTHHECKOTO POTO-
pa, B KOTOPOM XOJOCTHIe XOAHl CBeleHH K DPasyMHOMY
vurnmyMy. Ilpr stom paGouasi 30Ha  TEXHOJOTHYECKOTO
poTopa yBeanuyusBaercs B 3—4 paza TO cpaBHEHHIO C 30-
Hoft poropuoft gnuun. Ilar nepemelnenns 6J0KONepXKarTe-
JIsl TeXHOJIOTHYeCKOTO POTOpa paBeH mary hp, TPaHCIODTH-
pyome# nenu 4.
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Puc 7 19 KoHcTpyxkUHsi TPAHCTIOPTHOrO POTOpa

ABTOMATH3MPOBAHHBIE JMHHAM HAa 0a3e NPOMBIOLIEHHBIX
poGotor (poGorusupoBaHuble aunun). Oiin KOMIOHYIOTCS B
3aBHCHMOCTH OT BHJAa NPHMEHSIeMOro TeXHOJOTHYECKOTO
oBopynosaung u tana 1P,

Ha pumc. 7.12 nokasana TexuoJjoruueckas [JIaHHPOBKA
poBOTH3UPOBAHHON JIHHHU, B COCTaB KOTOpPoil BXORAT /ABa
npecca ! monenn K2130b u aBa pobora 3 momenun «Llux-
JdoH-5.01». Jluuusi ocHalleHa HO/IAIOIHUMH  YCTPOHCTBAMHU
IBYX THNOB — MarasHHHBIMH (C BepXHeH BblJaueil 3aroro-
BOK) U 1uGepHHMH (C HMXKHell BhIJauell 3arotoBok). Ma-
rasuHHoe ycTpoficTBO 2 mpenHa3HAa4YeHO s TNOAbeMa H
yAepXKaHUsd Ha YPOBHE INO3HIIMHM 3aXBaTa CTONHl 3arOTOBOK
Mmaccofi no 120 kr.. Beicora crTomel MoOXer JAOCTHraTh
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Puc, 7.11. PotopHO-KOHBeliepHasT JHHHS

300 MM, a TOJIIMHA 34arOoTOBOK COCTABJSeT 0,5—5,0 MM.
OrpaHuuenyuss mo TONINMHE 3aTOTOBOK OGBSCHSIOTCS TeM,
4TO 3aroTOBKM TONIIHHONI MeHee 0,56 MM uyacTo campaloTes
M3-32 Ha/JHYAA HA WX MOBEPXHOCTH Macja WJH 3ayceHIa.
[Ipn momaue 3aroTOBOK TOJIIMHON CBHIIE 5 MM CHHXKAeTcs
NPOM3BOAUTENBHOCTh JIMHUM M3-3a HeOOXOAHMOCTH 4acTol
OCTaHOBKM /ISt 3arpy3KH MAarasMHHOrO YCTPOHCTBa HOBOR
NapTHejl 3aroTOBOK HJH MEePeCTAHOBKH CMeHHON KacCeThl.
MarasyHHOe yCTPOHCTBO BHITOJHEHO HAMOJLHBIM H HMeeT
HHIMBHAYaNbHbIH NPHBOA B BHIAE [HEBMATHUECKOTO IH-
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Puc. 7.12. Texuosorudeckas NJAHHPOBKA DOOOTHIUPOBAHHON JIMHHUK €
HCIOJb30OBanNeM ABYPYKux po6ortos Mmomean <«Lluxmon-5.01»

JHHIADPAa H YHPaBJAAOIMe 3JeMeHTH, O6GecneyHBalolLye
pabory ycTpoiicTBa R HaJMalo4HOM M aBTOMaTHYECKOM pe-
KuMax. TOUHOCTH TO3MUKHOHUPOBAHUS 1la YPOBHE NO3HLHU
3axBaTta cocraBascr =2 MM, 3arpy3ky 3aroToBOK NPOBO-
ISIT BPYUYHYIO, a HX (DHKCALHUIO OCYIIECTBJSIOT € MNOMONIBIO
NepeHaNaXkHBaeMbIX CTOeK HJIH cMeHHBbIX Kaccer. HInGep-
HOe YCTPOHCTBO TpeAHA3HAUEHO ANS 3arpy3k#  IJIOCKHX
3arOTOBOK B (DHKCHPOBAHHOM MOJOXKEHHH W MNOUTYYHOH
BbIJlaue HUKHEH 3arOTOBKH Ha mosunuio szaxsara. Hubep-
HO® YCTPOHCTBO MO3BOJAET HPOBOAWTL AO3arpy3Ky 3aroTo-
BOK 6e3 OCTaHOBKH JIMHHH, HO MOXKeT ObIThL NPHMEHEHO
JULIb JJsi 3arOTOBOK Toauuiof cBeime 1 M. Ilpn arom
3arOTOBKH JOJIKHBI OTBEYATh TOBBILIEHHHM TpeOOBaHHAM
N0 NJO0CKOCTHOCTH. HemmockocTHOCT,  3arOTOBOK  TOJILIH-
Ho#t 1—2 MM me pmo/mkuHa mpesbimrate 0,2 MM Ha JAJUHE
100 mM. Orcekaresp u mHGep BHITOJIHEHH MO INIPHHIHIY
CJIeKeHNs 32 TIOCKOCTHIO 3arOTOBKH.

ITpuemonepenaromtee yerpoficreo [0  npeiaHasHadeHO
IJISL CBA3M ABYX OTAENbHBIX POGOTH3HPOBAHHBIX MOSHIHUHA H
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HMeer TpH CTeNeHH CBOOOABI: FOPH3OHTANBHOE W BepPTH-
KajibHOe INepeMelleHnss M BpallleHHe BOKPYr' BePTHKaJbHOH
ocu jpo 180° Ilocnenusia opueHTHpylOlasi cTelleHb CBOOO-
LB ofecreunBaer 3aJaHHOE IOJIOKEHHe [eTaJjJH Ha IO3H-
uun 3axsata BropeM IIP, tak xak poGor «lluknon-5.01»
paboTaeT B LMJMHAPHYECKOH CHCTeMe KOOPHHMHAT H YIOJ
OpHEeHTALUMH 3arOTOBKH IIPU YKJIaJKe Ha DpHeMo-Iepeialo-
mee ycrpoicTBo /0 paBen yray pasBopora pPyK po6ora,
KOTODHIA MOXKeT H3MeHaATbes B mpefenax 30—60°. Ilepenan
BEHICOT 3epKaJ MaTpHll IITaMIOB Ha nepBod H BTOpoOH
NO3UUHUAX KOMIEHCHPYETCS BEPTHKAJbHBIM IepeMelleHneM
ycrpoiictBa. IloBopor mnpueMo-mepefalolero ycTpoOHCTBA
OCyLIecTBJAsAETCA JABYMS NHEBMOLUWJMHJApaMH dYepe3 peedu-
HYI0 mepejady, NOAbeM — UHEBMOIMJIMHAPOM, a IepeMe-
lieHHe B TOPH3OHTAJbHOM HAanpaBjeHHH — IMHeBMOUHJAHHI-
poM uepe3 peedHBLIH XONOYBEJTHUHTEND,

s yCcTAaHOBKH, KpeNJIeHHs H IepeMelleHHsI MaHHIy-
Jstopa ¢ paboueli mosulMH, g o0cJAyXKHUBAHHA Ilpecca BO
BpeMs CMeHbl IITAMIIOBOii OCHAaCTKH, HaMalkd Ipolecca
WITaMIOBKH H PEMOHTa IIpecca INpeayCMOTPeHbl Hanpas-
JIsIOILHE peJibehl 4.

MaHunyJaaTope JHHHH OCHalleHBl NMHEBMATHUECKHMH H
3JIeKTPOMATHUTHBIMH 3axBaraMu 9. [lHeBmaTHuecKHil Baky-
VMHUBI 3aXBaT 3KEKTOPHOTO THNA HMeeT CMeHHble Pe3HHOo-
Bble TPUCOCKH B KoJjudectBe 1—4 mr. Mx B3aumHoe pac-
HOoJIOXeHHe B MJOCKOCTH 3aXBaTa MOXKeT ObITb CAMBIM pas-
HOOOpa3HBEIM M 3aBHCHT OT KOHQHIypaluH 3aXBaTHIBAEMOTO
ofbeKkTa. DJIeKTPOMArHUTHBIH 3aXBaT HMeeT YeThbpe, [ABa
UM OAMH 3JEKTPOMATIIHT PasMUYHOW TPY30NOABEMHOCTH
B npenenax 0,50—2 kr kaxaeii. Ilpn HeoOXOAHMOCTH BO3-
MOXKHO NpHMEHeHHe W MeXaHWUYeCKHX 3aXBaToOB. 3axBaThl
HMeIoT OAMHAKOBOe KpenJieHHe K pyke [1P u Jerko s3amnmo-
3aMelsTCs,

CBsisp MeXAy poboTaMH, IpeccaMu U BCEMH BCIOMOra-
TeJbHBIMH YCTPOHCTBAMU JIMHHM OCYLIECTBJSIETCH C NOMO-
LILI0 YCTPOHCTBA ynpaBJeHus 5 u 6.

YcrpoiicTBo 8 B 3TOH JMMHHH NMpefHA3HAYEHO TOJBKO IS
KOHTPOJSL HaJIHUHSI OTLITAMIIOBAHHON 3aroTOBKH B IITaM-
ne u paboraer cjaepyouuM ofpa3oM: Ha NyTH Nepemelle-
HHA PpyKH poboTa ¢ 3aXBaueHHO! H3 mITaMla 3aroTOBKOMH
K npueMomnepefalouieMy ycrpoiictsy /0 wau tape 7 ycra-
HaBJIHBaeTCs] OECKOHTAKTHBIH [aTyWK, KOTOPHIH [daeT KO-
MaHly 3sampera Ha JAaJjabHefillyro paboTy JIHHHH, €CJH B
3axBaTe He 0Ka3aJoCh 3arOTOBKH.
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Ha aunun Moxkuno obpabathiBaTe JeTaldu pa3MepaMu oOT
70x70 mo 400X400 MM u Maccoli A0 D Kr ¢ OPOH3BOAU-
TeabHOCThIo A0 400 meraned/u.

Ilpu cosmanuu poOOTH3HPOBAHHLIX JIMHHA AJs1 ropsuef
06beMHO} LWITAMIOBKK CJeAyeT HMeThb B BHIY, UTO corJsac-
HO CYHIECTBYIOUIHM HOPMaM NPH NPOEKTHPOBAHMH Ky3HeU-
HEIX 1lex0oB O0OpyACBaHHe JOJJKHO  paclnoJararhcs Ha
3HAUWTEJbHOM PacCTOAHHH APYr OT Apyra. DTo INO3BOJSET
cBoboano pasmenats [IP.

Haub6osee mepcnekTHBHH JJd POOOTH3AIUH JHHHH JJd
WITAMIOBKHM IOKOBOK Ha 0ase KPHBOLIMIIHBIX ropsyellTam-
IOBOYHHLIX IIPECCOB DPAas/JMYHEIX YCHJHIH, KOTODble CTPOSATCS
no cxeMe: HarpesaresbHoe ycrpoiicrBo — KI'THIT — o6pes-
HOW mpecc.

TunoBbie cxemMbl pOOOTH3HPOBAHHBEIX JIMHHH ropsiued
oObeMHOil wTaMmoBku na 6asze KI'LUIT mokasans! Ha pHc.
7.13. Ha puc. 7.13, a npexpcraBieHa JIHHHA C IpHMEHEHHeM
poGora-wramMnoBmuka [/ u poboroB-o6pesunkos [/ u 1V.
OcobennocTy 3TOH JIMHHUH — BBeLeHHe pobora-nepekaaj-
ydka /, 3aXBaTHIBAIOUIEr0 HArpeTyIo 3arOTOBKY U YCTaHaB-
JHBAIOIIEro ee Ha ocafouuylo mioulaaky wramrna KITHII
2. Ilepemayy OTIITAMIOBAaHHOH 3aroTOBKH K o6pesHomy
npeccy 5 OCyIIECTBJISIIOT ¢ MOMOILbIO KouBedepa 3. Ha puc.
7.13, 6 moka3aHa cxeMa C IpHUMeHeHHeM KoHBeliepoB & H
9 jnasi MexonepanHOHHON rMepelau 3aroTOBOK H YKJAaIKH
B Tapy 4. IlpuMeHeHne TakKoH cXeMBl pAaIlHOHAJALHO JIpH
KPYNHOCEPHIHOM H MaccoBOM IIPOH3BOJACTBe, KOI/lA KOH-
Beflepbl 00eCNEUHBAIOT IOCTOSIHHYIO M HAaJeXHYH OpHeH-
TAaLHI0 3arOTOBOK B IIpouecce TPaHCHOPTHpoBaHHA., B jn-
HHH, NOKasaHHOH Ha puc. 7.13, 8, poOOTH INPHMEHEHH
Tak¥Xe H JJid 3arpy3KH 3arOTOBOK B HarpeBare/bHOE YCT-
podicTBo 1 ¢ TO3HUMH 3arpy3ku 7. YmnpaBieHue JHHHAMH
OCyILLecTBJsieTCS OT IyJibTa 6.

IIpon3BoaMTENILHOCTE W HAJEKHOCTb AaBTOMAaTHYECKHX
aunui. OcHoBHAS Ienb TPH CO3RAHHM ABTOMATHUYECKHX JIH-
HUfl — NOBHIlIEHHEe NPOM3BOAHTEJNBHOCTH TpyHa, T. €. yBe-
JIMYEHHE YHCJIA H3TOTOBJSIEMBIX HA JIHHUH H3JeJHH H COKpa-
LIeHHe 3aHATHIX Ha Hell pabouux.

TeopernuecKasi NPOM3BOAUTENBHOCTL JHHHA 3aBHCHT OT
IJUTEJbHOCTH €€ I[MKJA, OCYHIeCTBJSIEMOr0 INpPH OTCYTCT-
BHH IIPOCTOEB, T. €. IIPU IEPHOJHUECKOM MOBTOPEHHH pabo-
YHX W XOJIOCTBIX ABHXKEHHH B 3aJaHHOH IIOC/JAeAOBaTeJbHO-
CTH, WIT/MUH:

- 1T, = 60/Ty,
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rae Ty— AMMTeNBHOCTh UMKJIA JHHHM (TEMIN LITAMIOBKH),
c.

[Ipd M3roTOBJIeHWH Ha JIMHHH OJHOBPEMEHHO HECKOJIb-
KHX JeTasel TeopeTHYeCKasi MPOU3BOAUTENbHOCTD

1= 602/Ty,

rjle 2 — UHCJIO OLHOBPEMEHHO H3IOTOBJAsSEeMLIX Ha JHHHH
H31eaui,

Jasi aBTOMaTHueCKHX JIHHHH pOTOPHOrO THHA Teope-
THYEeCKasi IPOU3BOAHTEbHOCTD

11y = ugny,

rie ug—uncjo OJIOKOB B POTOpeE; Hp— 4acToTa BpallleHHs
poTopa.

Teopernyeckass u JeHCTBUTENbHAd  NPOH3BOAUTENBHO-
CTH JIHHHA cBd3aHbl MeXJAy co0oHd KO3(PQHUIHEHTOM HC-
NOJMb30BAHUST JTHHHU:

itaiad  Ma = Yy

OpuenTHpOBOUYHO MOXKHO INPHHHMATh 3HAYEHHS 3THX
KO3(ppUUHEHTOB CJeAYIOIUMHE: JUIsT MeXaHHU3HPOBAHHOMH
auuuu — 0,6—0,7; naa aBroMmarusupoBanHoit — 0,656—0,7;
HJas aproMaTtuueckux — 0,7—0,8.

Kospduunuent HCIoab30BaHUS JHHHH, CYLIeCTBEHHO
BJHSisT HAa ee MNPOH3BOAMTENbHOCTH, 3aBHCHT OT KauecTBa
opraHusalid pa6GoT, HaAeKHOCTH OCHOBHOTO H BCIOMOTa-
TeJbHOro 060pyAOBaHHA H T. I1.:

1
Umopr + kime + (I/ma) (k+1)

Ie Mopr — KO3(P(ULUUEHT KayecTBAa OpraHH3alud paboThl
Ha JIHHHH; 1) — KO3(PDUIHEeHT HAJeXKHOCTH TeXHOJOruye-
CKOjl omepauuu; ty— KO3(p@PHUHEeHT HaAeXKHOCTH aBTOMa-
THYECKOH JIMHHH; R — CyMMapHOe KOJHYECTBO ONepaluii,
coBeplIaeMoe Ha aBTOMATHYECKOH JIMHHH.

KonnuecrBenHast OLeHKa HaJeXHOCTH JHHHH, NOX KOTO-
poii MOHMUMAIOT CNOCOGHOCTBL JIHHHH COXPaHAThH CBOWO pabo-
TOCIIOCOOHOCTh B ONpeJeeHHBX YCJAOBUAX JKCIJIyaTallHd
B TeuyeHHe 3aJaHHOTO CpoKa cAyXKOB, CBA3aHa CO 3HAUH-
TeJbHBIMH TPYAHOCTSIMH, OOYCJAOBJEHHBIMH OOJBIIHM YHC-
JoM (aKTOpOB, BJAHSIONIMX B TOH HJIHM HHOH CTENEHH Ha
HaeXHOCTb JIHHUH.

B Hacrosimiee BpeMsg NPHMEHSIOTCH Pa3AHYHEIE KDHTE-
PHM HaAeXHOCTH, M3 KOTOpPHIX Haubojiee pacHpoCTpaHeH-
Hble:

Na =
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BepOsITHOCTL 6e30TKa3HON pa6oTHl JHMHHM B TeYeHHe 3a-
NAHHQOrO IpPOMEXYTKa BpeMeHH

Pa=0DiPels « « « Pns

rae pi, Pz, .., Pn — BepOATHOCTH OGe30TKasHOH paboThl
OTJEJBbHBIX IPECCOB H YCTPONCTB JHHHH;
cpelHee BpeMs HapaGOTKH Ha OTKa3

TOGD = ZT‘/kog

rae 2T;—cyMMa HHTepBaJOB BpeMeHH 0e30TKa3HO#i pa-
GOTH JIHHUH;, Kg— YMCJIO OTKA30B 34 YCTAHOBJEHHHIH IepH-
OJl BpeMeHH;

Ko3(Q(QHUIHEHT 3KCIIYaTallHOHHOA TOTOBHOCTH

kvh::.To/ (To,"' .Tn) ’

rie To— BpeMs Ge30TKasHO# pabOTH JuHHM; [y -— Bpems,
3aTpaueHHOe Ha PEMOHT (BpeMsi BOCCTAHOBJIGHHS).
Hagexuocrs aBTOMaTHuecKOfl JHHHH MoxKeT OLITH II0O-
BHIEHA NPH pPalMOHAJbHOH OpraHM3aullid IL1aHOBO-NIpeNy-
IPEeNUTEJILHOIO PEeMOHTA, CBOEeBPeMeHHOH IMJaHOBOH 3aMe-
HH HauGoJiee OTBETCTBEHHBIX y3JIOB H MeXaHH3MOB H T. A.

7.2. KOMIIJIEKCHI 4J18 WITAMIOBKHW JETAJIEN

OanH u3 HpOrpeccUBHHIX NyTeH COBEPIIEHCTBOBAHHS
KY3HEUHO-1ITAMIIOBOYHOI'0 NpOM3BOACTBA Ha  COBpe-
MEHHOM 3Tame — CO3/laHHe TEXHOJOTHYECKHX KOMIIJIEKCOB.
OcHOBOH TEeXHOJOTHYECKOr0 KOMILIEKCa B JaHHOM cJjydae
CTAHOBHTCH aBTOMATH3HPOBAHHBIH WM MeXaHH3HPOBAHHEBIN
KOMIJIEKC, 3aMBIKAIOIHE B ce0e TeXHOJIOPHYECKUH ILHKJ
H3roToBJeHHs Zeraau. Takol KoMmiekc npeicraB/ser
co60H COBOKYHNHOCTb TE€XHOJIOTHYUECKOrOo OGODYAOBAHHS H
cpeJcTB MeXaHH3allHH K aBTOMAaTH3alWH OCHOBHBIX H
BCIIOMOraTeJIbHEIX ONepalui, pa3MelleHHEIX Ha ONpeHeJeH-
HOH mJiollagy ¥ npeJHasHauyeHHBIH AJs BHINOJHEHHs OJHOHU
HIH HeCcKoJbKHX onepanuii. CTPYKTypHO KOMIJIEKc (pHC.
7.14) BxJouaer TPH OCHOBHBIe NOACHCTEMEL: MOACHCTEMY
obpaborku u3menauss I, OOCHYyXUBAOULYI0 MNOACHCTEMY
3 ¥ TOACHCTEMY KOHTPOJIsi ¥ ynpasieHus 2. B moupcucremy
06paboTKH BXOAHT OCHOBHOE TEXHOJIOTHUeCKoe 000pYyAOBa-
HHe (YHHUBepcaJbHOE MJIH MOLEPHU3HDOBAHHOE MO YCJOBHAM
CONpSKEHHsT CO CpelIcTBaMKM MeXaHusaillud H aBTOMa-
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yeckas CTPYKTypa KOMILIeKca Jaa ofpa-
GOTKH MeTaJlIOB JaBJEHHEM

7]

IZ_.I' Purc, 7.14. TlpuHusnuajibHas TeXHOJOTH-
| s |

| 4 |TH3a1mH). O6cnyxuBaioniag 1oj-
| | cHCcTeMa  COAEpPXKHT yCTpoHCTBa
LJIst pasMelleHHsd aerajieil Ha BXO-
Jle B KOMILJIEKC, MeKOIepalHOnHbIe
TPAHCNOPTHPYIOLIUe H HAKOIHTeJNbHble YCTPOHCTBA, YCTPOH-
CTBa AJs npuema obpaborauunx usaenus. Hoacucrema Konrt-
podsi W ynpasJeHHS BKJAIOYaeT TeXHHYeCKHe CpeACTBa
KOHTPOJS, H3MeDPeHUs, peryJupoBasus, JOrH4ecKoro ynpas-
JIeHNs, perucrpaunuy, aBapuiiHofi samiuthl, obecneuHBalo-
UIMX B COBOKYIHOCTH TpeOyeMylo CTPYKTYpPYy ajAropuTMa
QYHKUHOHHPOBAHHA BCErQo NPOUSBOACTBEHHOIO KOMILIEKCA,
HaJeXKHOCTb H CTabHJIBHOCTL BBLIIOJHEHHS] BCeX oOllepauuil
TEXHOJIOTHYECKOr0 Ipouecca. B 3aBHCHMOCTH OT TexhHyec-
KOr0 YypOBHf KOMIJIEKCA IHOACHCTEMB  00cJyXKHBaHMs,
KOHTPOJA W YIPAaBJAeHHUS PEA/U3YIOTCH CAMBIMU Pa3J/HYHBL-
MH cpejcrBaMu. B GoJsee CJOXKHBIX aBTOMATHUECKHX KOM-
N/JIEKCaX IOMHUMO NEPeuHCIeHHBIX HOJCHCTEM MOTYT OBITh ellle
HECKOJbKO NOACHCTEM: HOAcHCTeMa obecneuenHsi CMEHHBIMH
mTaMllaMu U IpucnocobneHusAMH 4; aBTOMATH3UPOBAHHAS
TPAHCHOPTHO-CKIAACKast NOACHCTEMA J; MOACHCTEMa TeXHHU-
4ecKOro 00CAYKUBAHUA TEXUOJOTHYECKOTO ¥ 006C/yKHBAIO-
uiero o6opyaoBaHHs 6 M 1OACHUCTeMA OpPraHHU3alHOHHO-TeX-
HHYECKOrO ynpaBjeHusi. B kauecrtBe ynmpamJsiollero opraHa
B KOMIJeKkcax mucnoap3yior IBM. [dasd 3THX KOMIJIEKCOB
XapaKTepHO IpHMeHellHe TeXHOJOTHIecKoro o0opy10BaHUA C
NpOrpaMMUBIM YHpaBJellneM.

ABTOoMarH3upOBAHUBlE, MEXAHH3HPOBAHHBIE KOMIJIEKCH
MOryTt GHITh CHENHANbIBIMH H yHHBepCAaJbHEIMH, CrenHasns-
HBIC KOMIJIEKCHI c03JaloTca Ha Gase creuuanbHoro o6opy-
JoBaHus (KOOpPAHHATHO-PeBOJIbBepHEIx mnpeccop ¢ HIIVY,
BLICEUHLIX HOXKHHIL, IPEccoB AJs BHIPYGKH Na30B B JHCTAX
CTAaTOPOB H POTOPOB 3JEKTPOJBUraTesell # T. I.). YHHBep-
cajJbHBle KOMIJIEKCHI co3falorcss Ha Gaze o6opyaoBaHud,
NpelHa3sHAYEHHOTO [/ BBINOJHENHS 3THX onepauuil, Ho
HMEIOHUX pH HeoOX0AUMOCTH KOHUCTPYKTHBHOE UCHOAHEHHE,
obJjieryarplye Ux aBTOMATH3ALHIO.

Komnuexcs! s wiraMnoBku Jeradeil Ha Gase yHMBED-
canpHoro obGopynosanus. Mlramnoska neraJeil 3 pyJIoH-
HOro Merajja BeleTcsi Ha aBTOMaTHUeCKHX KOMIJEeKCax,
OCHAIlEHHBIX PYJOHOMOAAIIIHMH MeXaHH3MaMH H yCTpoli-

?
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CTBaMH [Jis yAaJieHusl TOTOBHX Jerajell W orxonos. Pas-
paBoTKy TeXHOJIOIHYEeCKOTO MOpoliecca st 9THX KOMILJIEK-
COB BeJyT TakKuM 006pasoM, UTOOH ToJydaTh TOTOBYIO
JeTaJp NyTeM ee BBHPYOKH B IITaMIle IPOCTOro ReHCTBHSA
aubo ¢ dopMou3MeHeHHeM B IITAMIAX MOCJEN0BaTEIbHOIO
HJIH COBMELIEHHOTO JefCTBHA 0e3 AONOJHHTENBHEIX oflepa-
UMH IITAMIOBKH Ha APYroM 060pyROBaHUH.

CocraB M THII PYJOHONOAAIOUIMX MEXaHH3MOB KOMIIJIEK-
ca BBIOHPAIOT, HCXO/sl M3 I'EOMETPHUECKHX PA3MEpPOB I0Ja-
BaEMOro Martepuana H OCODeHHOCTeH  TeXHOJOTHUYECKOTO
mpouecca WTamMnoBky, [Ipu 1ITamMnoBke jeranefl u3 JieH-
TH WUpHHOK A0 20 MM M TOJILMHOH 10 | MM IpHMEHSIOT
HeNPHBOAHOH pYyAOHOpPasMaThiBareb, a YCTPOHCTBA IO~
Nauyd JIeHTHl BBLIMOJHSIOT ¢ NPHBOAOM OT LITaMIa MU
npecca,

[Ipu Hcroab30BaAHKH JEHTH 60JblIeH TOJIIMHE B COCTAB
KOMIJIEKCa BKJAKOYAOT NpaBHiabHoe ycTpo#cTBo. llpnm
IITAMOOBKe [JeTaljiel M3 JIEeHTH leaecoobpa3Ho TPHMEHSITD
IBYCTODOHHHE YCTPOHCTBA MOJaul, a4 JeHTY-BLICEUKY MOXK-
HO au60 maMaThiBaTh Ha 6apabanbl HaMaTHBAIOIIHX YCT-
poficts, AuGo H3MenbuaTh Ha loxKHHUax. [lpu BHpyOGKe
3arOTOBOK Ha OBICTPOXOAHBIX IIpeccax-aBTOMaTax H TipH
HOCJAE0BATEJbHOH IITAMIOBKE B JieHTe 1/ HOBLILIEHHS
TOYHOCTH 11ara NOJauM HCHOOJB3YIOT HPHBOAHBIE PYJIOHO-
pasMarsiBaTeN,

Has paspeskn nmpyTkoB Ha MepHBle 3arOTOBKH pa3pa-
60TaHB KOMILIEKCH JBYX THIOB: Ha 6a3e COpPTOBLIX HOXK-
HHUI ¥ Ha 6al3e KPUBOLIMIHEIX HPECCOB ¢ OTPE3HLIMH IUTaM-
namH.

CxemMa kOoMIIeKca AJS1 pa3pe3kKH NPOKaTa Ha COPTOBHIX
HOXHHIAX ¢ IpPeJBAPHTENbHLIM NOJOTPEBOM IOKa3aHa Ha
puc. 7.15. HexonHete WITAaHMA cO cresfaxKa [ HnemHeIM KOH-
BeliepOM NOLUTYYHO MepeMelllaioTcs B Ieds 2, TAe nmojorpe-
BalOTCa A0 TpedyeMoil TeMIeparType M CKaTBBAOTCA  JO
yropa kantoBateds S. KalltoBaTeslp NepPeHOCHT 34TOTOBKY
Ha TIDHBOAHLIE DOJ'IKM KOHBeHepa 4, KOTOpHii mnojaer
mraury K HoxHuuam 4. [1pu npoaBMXKeHHH WTAHTH 0 yOO-
pa OHa CBOHM KOHIIOM AeACTBYeT Ha BHKJOYaTel]b, CBi-
3aHHOBI ¢ ynopoM  HOXKHHL, KOTOPHIH OTKJAIOYAaeT HPHUBOJ
¥ OJTHOBPEMEHHO BKJAKUAET HOXHHUGLL TIpH OKOHYaHHH
paspesKkH WITAHr¥ BKJIOUAETCS KOHEUHBIE BHIKJlOUaTesib
MOWTYYHOH BLIAAYH HMITAHT H OJHOBDEMEHHO BKJIIOUAETCS
KOHBeflep INeuy, NepeMeNlalONiufi IUTAHTY Ha 3ajaHublil
mar. OTpe3aHHble 34aPOTOBKH NajaloT HA CKJH3, DAClodo-
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Puc. 7.15. Komnneke nns
AR paspeskd MNPYTKOB  Ha
COPTOBHX HOXHHILAX

JKeHHBIH TI0A CTOJOM HOXKHHIL, & 3aTeM B OPHEITHPOBAH-
HOM IMOJIOXKEHHH HOomajxaloT Ha KonBedep 6, KOTOpBHIH KO-
CTaBJsieT X Ha 3arpy3ouHyio miaowmajky 8. Uepes zamen-
Jsiollee pejie BKJIKOYAETCS MHEBMOUMJIHHAD 9, H 3aTOTOBKH
ykaajapiBaloTest B Kaccery 7. Ilo BmicoTe Kaccera muMmeer
HECKOJIBKO OTCEKOB, KOTOPBIE 3arpyKaioTcsl MOCJeA0BaTeNb-
HO.

CHauajia 3arpyzkaercss HHXHHH OTCeK, 3areM KacceTa
ONyCKaeTcsl Ha TaKyl0 BLICOTY, YTOOBI 3arpys3ouHbIH OTCeK
Obl1 Ha ypoBHE 3arpy304HOil naomaakd &,  TaK [0 Tex
nop, moka He OynerT 3anoJiHeHa Best Kaccera, Omnyckanue
KaCCeThl OCYLIEeCTBJAETCS OT 3JEKTPOJBHraress yepesd uep-
BAYHLIA peAYKTOpP, KOTODPHIH BKJAKUAETC OT YCTPOHCTBa
cueTa 3aroTOBOK, CBI3aHHOTO ¢ HOXKIHIAMH.

Ha puc. 7.16 npuBesena cxeMa KOMIJIeKca AAsS pa3pes-
KH OpyTkop AuamerpoM Jo 50 MM Ha 3aroToBKH IJHHOH
50-—700 MM, B cocTaB KOTOPOTO BXOASNT: TIpecC KPHBO-
munasiii K2132A 3, ponukoBell MexaHuaM mojgadu I, npu-
KUM 2, perylupyemsli ynop 4, COPTHPOBOUHHIH JIOTOK &,
tapa anas orxoxoB 10, Tapa njis saroroBok [I, mrTamnm ot-
pesHoit 12, marasuH-Hakonmutesdp 8, orcekarenb 9, urubep
6, GyHKep 7, nyJabT ynpaBjeHHus I3, HHANKATOD AJNUHBI /4,
nurarein 15, ponukoBeid KoHBeflep /6. Kommiekc paGoraer
B aBTOMaTHYeCKOM H HaJaJOYyHOM pexuMax u obecmeuusa-
eT pa3pe3Ky IpyTKa C yAajenHemM wmiaH Oe3 yJAajeHus
nedexTHrx KOHIOB, OJHA U3 OCHOBHBIX COCTABHBIX dYacTed
KOMIJIEKCA — aBTOMATH3UPOBAHHBI CcTennax, B OyHKep
KOTOPOTO YKJIaAbiBAIOT NAYKH NPYTKOB, OTKYAa OHH aBTO-
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MATHYECKH MOLUTYYHO NOMAIOTCA Ha POJUKOBLI KOHBEH-
ep 16.

Jlis M3rOTOBJNEHHs JHCTOLUTAMIOBAHHHIX jeTajell U3
HITYYHBIX 3aTOTOBOK HAULH NMpUMEHeHue IVIaBHBIM 00pa3oM
kKoMmJieKchl Ha Gase [1P u manunysasitopos.

ITpn mosyyenun pneTaseli MeTOJOM ropsuefi oO6beMHOMH
LITAMIOBKH TNPHMEHAIOT TEXHOJIOTHYECKHe KOMIJIEKCH Ha
6aze KI'IIII. B cocraB Takoro Kommjekca OGBITHO BXOAST
HAaTpeBaTelbHOe YCTpoHCTBO, KOHBefep-opHeHTATOP, 0fe-
CNeunBaOIUl NOAAaYy B 30HY WITAMIOBKH OPHEHTHPOBaH-
HBIX 3arOTOBOK, rpefipepHOoe TPeXKOODAHHATHOe Mepeaals-
Ilee ycrpofictBo Ttuna (cMm. puc. 3.22), ycTaHOBKa AJs
HaHeceHHs1 CMa30YHOro Martepuasna H YCTPOHCTBO s 00-
JlyBa IITAMIIOB,

Po6oTH3npoBaHHbIE TE€XHOJIOTHYeCKHe KOMIIJIEKCHI
(PTK). PTK — 310 o6ocobiiennast cHCTeMa OCHOBHOTO H
BCIOMOTAaTENbHOTO  TEXHOJOTHYECKOro 000OpyAoBaHHUS, B
KOTOpOM TPOMBIIIJIEHHBIH po6GOT ABJAsSETCS TJIaBHHIM CPEICT-
BOM MEXaHHM3aIlMH W aBTOMAaTH3aNIHH, PaclojoXKeHHasd Ha
OrpaHHUEHHOM Y4YacTKe NPOH3BOACTBEHHOH mJOIajd H
npegHa3HaueHHas [Jis BBHINOJHEHUS ONpefeeHHBIX TEeXHO-
JIOTHYECKUX omepauui.

Cocras u xoMmoHoBky PTK BuiGHparoT HCXOAS U3 KOH-
CTPYKTHBHBIX TapaMeTpPoB LITaMIyeMOH Aeraju, Xapakrepa
TEXHOJIOTHUECKOI'0 NPOIEecca ee H3TOTOBJEINHS, TeXHHUECKHX
xapakrepuctuk IIP, cocraBa Texnosoruuyeckoro o6opynRo-
BaHHs M IUTAMIIOBOH OCHAaCTKH, a TakKe XapakTepa IpO-
HU3BOJCTBA.

Bricora mrramnyeMmoil jetand HMeeT 3HAYeHHe NMPH BbI-
6ope tuma ITP, Tak kak BelHyHHA BepTHKAJLHOIrO mepeMe-
wenust pyk 1P pomkua obecnmeunBaTh H3BJeYeHHe JeTaju
u3 wramna. IlpH HeAOCTATOYHON BeJHUHIIE BepPTHKaJbLHOTO
nepeMelleHusi WITaMIOBAas OCHACTKA MJIH TPeCCHl JOJKHBI
CHa0XKAaTbCs1 CHENHAJbHEIMH BHITANKABATeNsIMH, obecreyH-
BAIOIIMMU COXpPaHEHHE OPHEHTAllMM BHITAJKHBaeMO# jera-
JIH,

TosmuHa HCXOMHON JHCTOBOH 3aTOTOBKH OIpelessieT
THII BCIOMOTATeNbHOTO TEXHOJIOTHYECKOTO OBOPYI0BaHHS H,
B UYAaCTHOCTH, mojalouiux ycrtpoiictB. Jas mopaud ToJCTO-
JIUCTOBHIX 3arOTOBOK 11e/1ecO06pa3Ho npuMeHeHHe LInGep-
HEIX NOJAIOUIHX YCTPOHCTB, TO3BOJSIONIAX TPOBOAHTH J0O-
3arpy3ku 3arotoBok Ge3 octanoBku PTK. 3arortoBkm us
TOHKOJUCTOBOTO Marteprana HeoOXOJAMMO NOAaBATHL Mara-
3HHHBIMH YCTPOHCTBAMH C BepXHel mogauyefl, 4To NPHUBOILHT
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K neobxoaumoctu ocranoBku PTK maa nposarpysku zaroro-
BOK B Kaccery, Au60 NPUMEHSTb MHOTOHNO3HLUOHHBlE TO-
namomue ycrpoficTea. 3arpysky o0beMHLIX  3arOTOBOK
1esecoobpasHo  OCYLIeCTBASITh H3 GYHKePHHEIX YCTpPOIHCTB
C TMOCJeAYIOIINM pasjeseHHeM HX U OpHeHTauue#, anbo
HEempephBHON MOWITYYHOH moJadeli COPHEHTHPOBAHHBIX 3a-
rOTOBOK IO KOHBefiepy, JioTKy u T. A. Ilocnennuii cmocob
xapakTepeH Jas kommjexcos na 6aze KIHIT.

Ha swfop Tuma ¥ napaMeTDOB 3aXBaTHIBAWHIUX YCT-
pOHCTB TaKXKe BJAUAIOT KOHCTPYKTHBHBIE XapaKTePHCTHKH
nertanefi. JIas NMJIOCKHX 3arOTOBOK NMPUMEHSIOT BaKyyMHBIE
HJIM MarHuTHBe 3axBaThl, MexaHuuecKne 3axBaTHbHE YCT-
poiicTBa 1enecoo6pasHul s TPAHCIOPTHPOBAs OOBEeMHBIX
aeraneii.

Heo6xoaumocTs 1MOBOPOTA HeTaNd TPH mepefade ee ¢
NO3HIMH Ha MO3HIHIO NMPH MHOTOIO3HIUOHHOH MITAMIOBKE
TpeGyeT mpUMEHeHHs MaHHMNYJSITOPOB, PYKH KOTOPHIX HMe-
10T BO3MOKHOCThL BpAallleHHs BOKPYr cBoell ocu. Kpome toro,
MpH OUepamusix O6BEeMHOH UITAMIIOBKM WHOTJa BO3HHKAeT
HeoO6XOAMMOCTh MOBOPOTa JAETaJH B TUJIOCKOCTH  3epKaJa
mraMaa, 4T0 TpebyerT AOUOJHHTENBHOTO ABHKENHS DPYKH
Manunyaartopa [1P.

[Ipu BetGope THHa ITP cregyer yUHTHIBATL HE TONBKO
Maccy, HO B pas3Mepsl IHTaMIyeMoH jeraJsu.

B cayuae Heo6XOAMMOCTH HaHeCEHHSI CMa3OYHOTO MaTe-
pHasa Ha 3aTOTOBKH 3Ty OIEpPalHi0 OCYUIECTBAAIOT B Ka-
KOH-1160 POMEKYTOUHOH TOUYKE TPACKTOPHH MepeMereHus
3aroTOBKH OT TOJawliero ycTpoficTea K urrammy.

Cocras PTK 3aBucur OT THIA TNPOHU3BOIACTBA, KOTOPHIH
onpefenser Tun TP, ocHOBHOTO W BCMOMOTaTeJLHOTO TeX-
HOJIOTHYecKoro  obopyRoBauus. Kpynnocepuifinoe npous-
BOACTBO Tpebyer NpHMEHEHHs! BBICOKOMPOH3BOAUTEILHOIO
TEeXHOJOTHYeCKoro O6OpYNOBaHUS M, B YACTHOCTH, I0/1a10-
UK yCTPOHCTB, 00ecmeuuBaloIInX N03aTrPy3Ky H 3arpysky
3aroToBoK  0e3 OCTaHOBa TeXHOJOTHUECKOro Iporecca.
Haun6onpumnit spdexr PTK nator npu uwactofi cMenseMocTH
06 BEeKTOB MPOU3BOJCTRA.

Komnonoska PTK nosxna BEGHPATBECS M3 YCJAOBHS, UTO
TPAEXTOPHsT JIBUIKEHHSI HMCHOJHHTEJBHOTO oprawa MaHHNy-
JdTopa OblJIa MHHMMAJNBHOH MO MPOTSKEHHIO U NPOCTOH o
bopme 15 KOCTHIKEHHA MAaKCHMaJBHOH TPOH3BOAHTENBLHO-
cra. last yno6erBa o6enyxueanns PTK onepatopom nyanT
ynpaBsaeHHs Clenyer pacmnojiarath B yIoOHOM nast HabJo-
narejss MecTe. C menbio cob/aiofeHnss TEXHHKH Ge3omacHo-
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ctu npu pabore PTK mpumensiior orpaxjeHns, HCKAI0YA0-
mHe HaxoXKelne JioJlled B omacHoil 30He.

[IIramnoBas ocHacTKa JOJXKHA OTBeUaTh TPeOOBAHHSIM,
o6ycaoBnensbM cnenudukoit pabore I1P.

[IpumensieMble B KY3HEYHO-INTAMIIOBOYHOM NPOU3BOACT-
Be IIP He HMeIOT BO3MOJKHOCTH OCYILECTBHTL 3aXBaT INPO-
H3BOJNBLHO JEXKAaUIHX 3aroTOBOK, TIMO3TOMY  KOHCTPYKUHS
HITAMIOB JNOJMXKHa obecneunBaTth (PHKCHPOBAHHOE NOJOXKe-
Hile 3aroTOBKH B UITaMIe M OTIITAMHOOBAHHOH feranu Ha
sepraste mMaTpuubl, KOHCTpYRIHS HITaMOa JOJXHA OHTH
Taxko®, uTOGB TOCJTe OKOHUAHHSI mpoilecca INTAMMNOBKH Je-
Tajlb ocTaBajach B HUXKHel dacTH mTamna. Hdas durcanuu
3aroTOBOK M OTIUTAMIOBANHBIX JeTajledl IMTaMIm  HOJKeH
HMeTb pasJinyHEle JIOBUTEJNH, OTJHNATENH, BHTAJKHUBATeNH,
Tpadaperst ¥ T. A PHKcauuio 06LEMHBIX JeTanell 1emneco-
o6pasno OCYUIECTBJASITH MO 3epKajay MaTpunsl. Ilpu Heno-
CTATOYHOH BEJNHYHWHE BEPTHKAJBLHOTO TepeMelleHHs1 DPYKH
MaHHUNyJsATOpa B INTAMIAX CJeAyeT  NpelycMaTpUBATh
BHITAIKHBATENH AJs NMOABEMa JeTall U3 MaTpHIL H CheMa
ee ¢ $UKCATOPOB, ofecneunBarcmue MJIARHOE BWTaJNKWBA-
HHe 3aroToBOK 6e3 CMelIeHHs HX MOJOXeHHS B IJIOCKOCTH,
COOTBeTCTBYIOIIell  mJlockocTH — 3axBarta. KoHeTpyxrnus
mTamMnoB Ro/MkHA obecnmeunBaTh CBOBORHBIH MOAXOA 3a-
XBATOB B 30HY IITAMIOBKH W BHIXOM € OTIITAMIIOBAHHON
nerasnnio. [1pu mpoeKTHPOBAHHN IUTAMIOB HEOGXOMUMO Npe-
JIYCMOTPETh BO3MOXKHOCTL [PA3MEIIeHHss B HHX JIaTUHKOB
KOHTPOJS TIOJNOKeHHsS 3aT'0TOBOK B IITaMIe,

Cpenu PTK Ky3HeuHO-IITaMIOBOUHOTO NPOH3BOACTBA B
HacTosimlee BpeMsi HamboJiblliee NPHMeHEHHE HAIMAH KOMII-
JIEKCHl JUISt JIUCTOBON IITAMIOBKH. THNOBBIE KOMIOHOBKH
rakux PTK npuseneun Ha puc. 7.17.

Ipoctefiniag crpykrypa PTK npusenena Ha puc. 7.17, a.
B Takofti KoMNOHOBKe mpuMeHsiercst pobor «PutM-01.01»
C aBTOMATHYECKHM yAaNeHWeM OTUITAMIOOBAHHON jeTanu
B Tapy. B namnoMm caywae PTK o6napaer wauGowuref
NPOU3BOAUTENIPHOCTBIO, TaK KaK IOC/He YCTAHOBKH JNeTann
B LITaMII pyKa cpas3y 3Xe NPOAOJKAET NepemenieHpe 3a
cjeayiomel 3aroroskofl (npuueM TpPaeKTOpHS mepeMelle-
Hus pyx ITP Moxer He comepKaThp NBUKEHH{I «PVvKa Bile-
pel» W «pykKa Ha3daj»). Takas KOMNOHOBKa ynofua s
06CJayKHBaHHS ONEPaToOpoOM NPH 3aMeHe ITaMIoBolt ocra-
cTku ¥ otnanke PTK.

Komnonoska PTK ¢ momenso ITP «Purm-01.02s (puc.
7.17, 6) DpuMeHseTcs B CJyuasx, KOTAa yhajeHHe OTINTAM-
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Puc. 7.17. Komvnonosku PTK nucrosofi mramnosxi:
1 — nonapmee ycrpofictBo; 2 — [IP; 3 — nyJAbT ynpaBieHHs IPECCOM;
4 —upece; 5 —1xad CHCTEMBH yNOpPaBJIEHHS; 6 — NHEBMOCAYBS-
Tenb; 7 - WTaMN; &~ Tapa; 9— OyABT CHCTeMBl ynpasaenus IIP; 10— KBY



HOBAaHHOH JeTald aBTOMAaTHYECKH He NpeACTaBjsercd BO3-
Moxubm, Pacnonoxenne IIP nepex ¢pomtom npecca 3a-
TpyaHsieT TexHHueckoe obcayxnsanve PTK u cMeny mram-
nop. BpeMs nuksa NTAMIOOBKH TPH TaKOi KOMHOOHOBKe B
1,5—1,7 pasa GoJblle, yeM B OpeAbIAYILEM cJIydae.

Bo3amoxna Takxe xommoHoBka PTK ¢ mpumenenuem
IBYX po6OTOB ¢ OoqHOI pykol (puc. 7.17, 8).

PTK nua ocuoBe po6ora «PurM-05.01» ucnons3yoT npH-
MEHHTEJbHO K OJAHOKPHBOIIHNHBIM OTKPEITEIM IIpeccaM Ipo-
croro jeicTBus yeuanem 100—1000 xH.

PTK, npusefeHHblli Ha pHc. 7.17, 2 cAyXHT I/ OLHO-
onepanuoHHOH WITAMIOBKH JAertajefi maccodi no 0,5 kr u
pasmepamu ot 50X50 no 250X 250 mMm. C yueToM BbHICOKO-
ro OwpicrponetictBuss [IP PTK ocHamaercss TOBODOTHBIM
IBYXMECTHBIM IIOAAIONINM YCTPOHCTBOM I/ obecrnedeHHA
HeTpepHBHO paboTH KOMMJIEKCa,

TMonatomee ycrpofictBo mmeer pabouyio TO3ULUIO W TIO-
3unmio ykaanky., CMeny TNO3HIUH MOmaoUero ycTpoicTsa
IPOBOJAAT aBTOMATHUCCKH.

OcnoBure koMmnoHoBKH PTK Ha 6ase poforos Tuna
«[Iugnon» moxuo mojapasmenuts Ha aBe rpynmel: PTK na
Gase mpeccoB OTKpHTOro THna ¢ ycuauem 400—1600 xH
u PTK na ocHOBe mpeccoB 3akPHTOrO THOA (JByXCTOed-
nex) yeunuem 1600 kH u Gonmee. Pasmepsr jeraneit He
Josxkuel npesumare 600X 600 Mmm u mMacca 3aroToBOK —
5 xr.

PTK, BKJIIOUYAIOMYIO OTKPHITHE NHPECCH, MNpeJHa3Hava-
IOT Uit POBEJEHHST pas3fenurensHoll win  dopmMoobpasylo-
Iefd MITaMIIOBOYHOH ONepPauuH B NPOCTLIX ¥ COBMeENleHHBIX
mramnax. Crpykrypa PTK yuureiBaer pasmepHy0 B3au-
MocBs3bp mpecca u IIP, xapakrepnsyomuxcs HaHGOJBLUIUM
pacCTOSIHMEM MEXIY IIEHTPOM CTOJNa Tpecca ¥ HEeHTPOM
Bpamenus pyk IIP, koropoe ompenensercs MaKCHUMaJbHO
BO3MOXKHBIM BEIJIETOM PYKH W cocTaBjser okonao 150 mm.
Pasmepwr ¢TOMOB TPECCOB YBEJIUTHUBAIOTCS ¢ POCTOM YCHIHA
npecca. 3TO NPUBOAHT K VMeHBLUIEHHIO PACCTOSHUA MEXLY
CTOJIOM TIpecca H OCHOBauueM ManunyJasaropa. Has o6-
CAYKHBAHUST TEXHOJOTHUECKOro 00ODYAOBaHHA M LITAMIIO-
BOH OCHACTKH, 3aMeHH LITAMIOB HeoOXO[HM CBOGOAHBIN
HOCTYN HaJaJuyHKOB K Tpeccy, YTO JIOCTHraeTcss OTBOJOM
MaHHNYJSITOpPa C TOMOIIBIO CHNENHANLHEIX CPeACTB.

PTK, npennasnauennulfi 18 INTAMUOBKH JieTaleH 3a
IBe onepanuu JuGO JUI OTHOBPEMEHHON INTAMMNOBKH AeTa-
Tell 3a ABe OnepauyH U BKIIOYAKOIHA OTKPHITHIE MPECCH,
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nokasan Ha pHc. 7.17, J. B nepBom ciayuae 1HeoGXOAUMO
aBTOMAaTHYECKOE yjajeHHe OTIITAMIOBAHHBX HNeTajell H3
BTOpOro mramna. Jleranp mocjge OKOHUAHHMS BTOPOH OmHe-
pauHH MOXKHO yiaauts ¢ nomompbio IIP (mpaBas pyxa)
IpH CO3NaHUK 3aXBaTa, CIOCOGHOrO yAep:KuBaThb nonydad-
pHKaTHl TOCJe TNepBoil M BTopofi omepaunuii. Bo BTopom
cayuae HeOGXOIHMO Hajuuie ABYX NOAAIOUIHX YCTPOHCTB.
KomnonoBka wvesnecoo6pasHa Aas YCJIOBHH MeJKOCEPHHHO-
ro NPOU3BOJACTBA,

PTK ma 6ase 3akpBEITHIX HOPecCcOB MOryT OLITH 1OCTpOe-
HBl IO caefyiomum cxemam (puc. 7.17, e—n).

Kommnouoskry (puc. 7.17, ¢) npuMeHdOT B Cry4asfx, KOr-
Jla KOHCTPYKIIHS JiOBHTeNeH u (DUKCATOPOB He MOXKeT obec-
TIeUHTEL HaleXKHYI0 (PUKCANHIO HCXOJHOH 3arOTOBKY B IITaM-
me, NMPH 3TOM HCHOJAB3YETCS WJIH OAHOpPYKas Mopudukauus
[1P, xoTopHifi BHINOJAHSET POJIbL CHEMHHKA JETalH U3 LTaM-
na (BesorxonHas IITAMIOBKAa), HAXM IBYpPyKas (cbeM
JleTajly H OTXOJ0B ¢ YKJIAAKOH HX B Pa3Hble eMKOCTH).

Komnouosxu (puc. 7.17, 9¢) nenecoobpassbl B CaAyyasx,
Korga c’beM JHerajy H3 liTaMna HeBO3MOXKHO OCYIIeCTBUTH
¢ noMonisio IIP, uto GniBaer cB3aHO ¢ KOHCTPYKTHRHBIMH
0cOOEHHOCTSIMH HITAMIyeMHX HeTajefl.

ITpu mTamnoBre Zerane#l 3a Ba WJIH HeCKOJBHKO Iepe-
XOJOB Ha OJIHOM 3aKPHITOM IIpecce NMPHUMEHSIOT KOMIOHOB-
Ky, nokasausayio ha puc. 7.17, u. B rakux PTK 3agpnras
BHICOTa 060HX LITAMIIOB NOJKHA OHTH OAHHAKOBA, NIOBEPX-
HOCTH pa3beMOB IITAMMOB MOJIKHBI pacrnojaratbCd B Ol-
HOH MJIOCKOCTH, WITAMIB HOJXKHBI paclojaraThcs Ha OJ-
HOl TNPOROJBLHON OCH, COBNMajamuieli ¢ OChbIO mpecca.

Ilpu HEOGXOOMMOCTH WCHOJH3OBAaHHS TPECCOB 3aKPHITO-
ro THNna IJs LITaMIIOBKY pas3juyHBIX Jeraslel Ha OJHOM
npecce (puc. 7.17, k), MaHUNYJATOPH pacrojaramT ¢ pas-
HEIX CTOPOH TIpecca W OHH JeHCTBYIOT He3aBHCHMO ADPYT OT
apyra. Kaxnas napa mMaHunyasitopoB BHIIOJNHsET DYHKUHN
IO 3arpy3Ke W BHITPY3Ke CBOWX 3aroTOBOK. BKJrouenue pa-
6ouero xojga npecca NMPOHCXOIHT ITOC/JTEe CHIHAIA O BBIIOJ-
HeHuu Bcemu IIP  nporpaMMupyeMelx nBuMKeHHH.

Ilna oxmnoBpeMeHHOfl WITAMIOBKK ABYX Pa3jJMYHHIX Je-
Tajell 3a ORMH mepexo] Ha ABYX mpeccax (cMm. puc. 7.17, 1)
PYKH MaHumyasitopa pasBepHyTHl Ha 180° u kaxnas pyka
BHIONHSeT (YHKIMH 3arpy3KH-BHTPY3kH. Takas Kommo-
HOBKa HaKJaALBaeT OnpelelteHHble TpeGOBaHWS HA IITAM-
MOBYIO OCHACTKY: MOBEPXHOCTH Pa3beMOB NITAMIIOB HOJIXK-
HBl pacrmojiaraTecsl B OAHOH mjockocTH. IIpu aTOM IEHTD
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BpameHuss pykK HeoO6XOJHMO pa3MelllaTh HA JHHHH, COENH-
HsHIOLIEH LEeHTPH MIPECcCoB.

Kommonoska PTK wmoxer 6vlTp Gosee caoxHOf (cM,
puc. 7.17, m). B sTOM cayuae gernipe po6ora tuna PITM-25
UCTIONB3YIOTCA JJIS1 BBEINOJHEHHS TPeX LITAMIOBBIX oOmepa-
UHH Ha OJHOM IIpecce, YTO MO3BOJSET 3HAUHTENBHO COKpa-
THTH BpeMs 06paGOTKH AeTalH.

PTK nas ropsveit o6beMHOH INTAMIIOBKH CO3JAAlOTCA
rmaBHeM ob6pasoM Ha ocHoe KTIIIII, KommowoBka PTK
¢ (GpoHTANBHHIM  PpAacCUOJIOKEHHEeM MAaHHmyJATOpPa Npej-
craBjeHa Ha pHc. 7.18. MepHHe 3arOTOBKH 3arpykawor B
OyHKep aBTOMATHYECKOTO 3arpy3ouHoro ycrpolictBa [/,
KOTOpOE MOOYepelSHO MOJLaeT 3arOTOBKW B HHAYKIHOHHBIH
HarpeBaTesb 2. HarpeToie 3arOTOBKH OT MHAYKTOPA 1O JOT-
Ky 3 W HempepeIBHO JABHramuiemycs Koubeflepy 4 monana-
0T Ha TpPHEMHBI! CTOJ 5, TAe MPHHHMAIKOT OPHENTHPOBAH-
Hoe mnosoxenpe. Jlanmee Mauumysastop 6 MepeHOCHT 3aro-
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Puc. 7.18. Komnonoska PTK na 6aze KTUII ¢ ¢porranenniM pacmo-
JoxenneM Manunyasropa IIP

252



tToBky Ha croa KIIIII, rae B mepBoM pyube wmTamma 7
HPOBOJAMTCA OCajfKa, BO BTOPOM — IUTAMIOBKAZ H B TPETh-
eM — o6pe3ka 00Ji0d. ABTOMAaTHYeCKHM YCTPOHCTBOM IIO-
KOBKa cOpacmiBaeTcs Ha JOTOK 9, a ¢ Hero momnagaer Iio
kouBefiepy 10 B tapy I1. O6noi IIP 15 ynansiercs uepes
60KOBOEe OKHO Ipecca Ha JOTOK /2, a 3aTeM nO KOHBeHepy
13 mocrynaer B tapy /4. B mpomecce paGoThl ycTaHOBKORH
8 ocyuiecTBJISIOTCA cMa3bIBaHHE 1TaMia H 06AYB LITAMIIOB.
BuiTankuBaHie NOKOBKM M3 PydYbsl LITaMNa M HOABEM Hal
JHHHeli pa3peMma [JJsl 3aXBaTa DYKOH MAaHHIYJAsTOpa HpO-
BOAHTCS BBITaJiKUBaTeseM, OfHAKO TaKHe KOMIOHOBKH AJSA
HEKOTOPOH HOMEHKJATYphl HepalMOHAaJbHBEl, Tak Kak (poH-
TajJbHas 30HA Ipecca JOJXKHa OBITh CBOOOAHa AJS BHINOJ-
HEHHS] TEeXHOJIOTHUeCKOro mpoiecca, CMeHh H 3aYHCTKH
nHcrpyMeHTa. Ilpu 3ToM yBenuuuBaercss BpeMsi BHIIOJIHE-
Husd omepauud, tTak kKak IIP ofcayxuBaer mocnenoBarenb-
HO BCe TMO3HIUH INTAMIOBKH H ofpe3kH, u Tpebyercsl IpH-
MeHeHHe MHOTOMECTHEIX 3aXBaTHBIX YCTPOHCTB H3-3a H3Me-
HeHHs B npouecce o6paGoTku GOpMB U Pa3MepoB IUTaAM-
nyeMoH 3aroTOBKH.

PTK, nokasauusiii Ha puc. 7.19, He HMeer yKa3aHHBIX
1eJOCTAaTKOB, MaHHOyJSTOPH ycTauoOBJeHH Y  GOKOBHIX
OKOH mnpecca, 3aroToBKH M3 Tapel / NOAAIOTCS B HHAYKIHU-
OHHBIH HarpeBaTeslb 2, a OT HEro Harperas 3aroToBKa 1O
KOoHBeliepy 3 momajaer K BeijawouiemMy ycrpoiicrBy 4. Ma-
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Puc. 7.19. Kommonoska PTK na Gase KTIIUIT ¢ pacnomoxkennem Mma-
nunysstopoB 1P y GOKoBHX OKOH mpecca
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HUNyJASTOP & mepelaer 3aroTOBKY HA IMJOILEAKY LJs ocaj-
KH 6 © yZepKUBaeT 3arOTOBKY B IIpollecce J1e(opMHpOBa-
HUS, @ 3aTeM [1epeHOCHT 3arOoTOBKY Ha MO3ULHI0 IUTaMIOBKH
7 u moc/e XO0Ja IOJA3yHa Ilepefaer OTIITAMIOBAHHYHIO IIO-
KOBKY Ha mosHuuio ob6pe3ku 8. Yjaaneline nokoBKH ¢ 00-
pesaHusiM oO6Jgo0eM u Bhiceukoii nmpousBoxut [IP 11, koro-
pHIil Hax KoHBefiepom 10 mepeBopoToM 3axBarta cOpachiBaer
IITaMIOBOYHBIE OTXOJBl, HOCTymawmue 3aTeM B Tapy Y, a
Haj KoHBefiepoM 12 ocBOGOXKAaeT NOKOBKY, HONajaloHiyio
B Tapy I3 rotomoii nmpoaykuuu. Huas HajgexHoro ¢pyHKOHO-
uupoBanugd PTK rtakoro Tuma rtpebyercss IpuUMEHEHHE
3aXBATHBIX YCTPOHCTB ¢ H3MEHSIIOUIHMHCS B IpoLecce TaM-
IOBKH pasMepaMy 3aXBaToB.

B cocras PTK Ha 6ase uekanousoro mpecca 3 (puc.
7.20) BxoAAT crneuHaJipHBII OyHKep 7, BhIOMpaOLlud 3aro-
TOBKH M3 «HABaJa» M NOLITYYHO MOJAIOUIUH HX K OPHEHTH-
pyromemy ycrpotictBy /; IIP 6, Bumnonansiomuii 3arpysky-
BHITPY3Ky I[ipecca; yCTpPoHCTBO ynpaBsenust 2; marasun 4
IJISL TOTOBBIX W3JEJHH; KOMIJIEKTH NATUHKOB BHEIIHed HH-
dbopMaunH W CMeHHBIX 3axBaTHHIX ycTpoiicTB. s orpax-
genust paboueit sonst PTK cayxkar cBeTosoKalHOUHLIE
crofikn 5. Ecsau onepauusi NpoH3BOAMTCS HaJ 3arOTOBKOH
B ropsiueM cocrosiium, To B KoMmiekc PTK BBoasaT marpe-
BAaTeJbHOE YCTPOHCTBO ¢ MEXaHH3MOM IOLITYYHOH BBIAAYH
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Puc. 7.20. Komnonosrka PTK Ha Gase uekaHounoro mpecca
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3aroTOBOK H YCTAHOBKY AJf NMOAAYH TEXHOJOrHYECKOH cMa3s-
KH B LITaMI M CAyBa OKaJUHBL

Ilpeccol ¢ nmporpamMubiM ynpaBjaeHueM. ITpHHIUNHAIb-
HO HOBHIi NOAXOJA K pellleHul0 BOIpoca aBTOMAaTH3aLUH
KY3HCUHO-IUITAMIOBOYHOTO NPOU3BOACTBA H IJIAaBHHIM o0pa-
30M B YCJIOBHSX MeJIKOCEpHHHOro IIPOH3BOJACTBA, IAe aBTO-
MaTH3aliusl B ee TPasUUMOHHEIX (Qopmax aub60 TeXHHYECKH
HeuenecoobpasHa, Jqubo HepeHTabenpHa, — INPUMEHEHHe
Ky3HeuyHO-npeccoBoro o60pyAOBaHHsT C CHCTEMaMH TIpo-
rpaMMHOro ynpaBJeHus. cnosb3oBaHnue cHCTEM IPOTpaMM-
HOrO yOpaBJ/ieHHs IIO3BOJISIET YBEJUYUTL  NPOU3BOJHU-
TEJIbHOCTb, AOOUTBCS O0Jee TOYHOIO HM3TOTOBJEHHS BHIYC-
KaeMOH npoAYKIUH.

HauGosee mupokoe nmpuMeHeHHe NporpaMMHOe yrpas-
JIeHHe HaxXO[HT B KOOPAHHATHO-DEBOJIbBEPHBIX Ipeccax,
JUCTO- H TpyOormbouHelx MampuHax. Ilpu ropsiuedl mwram-
[IOBKe Ha MOJOTAaxX NpPHMEHseTcs IIPOrpaMMHOE yIpaBJeHHe
[0 3HEPrHU YAAPOB, TaK KaK NPH LITAMIIOBKE OJHOTHMHBLIX
Jerajeldl sHepreTHYecKHH pexuM paboTEl MOJOTA OCTAeTCs
NOCTOSHIBLIM B KaxKAOM LITAMIOBOUHOM IHHKJe NPH YCJOBKHH
HOCTOANICTBA TeMiepaTypel. Bompockl HporpamMMHOro ynpas-
JeHHs1 o6opy/oBaHueM INPH KOBKE paccMOTpPeHB B TIi. 4.

st nporpaMMHoro  ynpaBJjcHHST — Ky3HEUHO-IITaMIo-
BOUIILIM o0OpyAOBanueM NPUMEHSIOTCS CHCPeMBl IPOrpaMM-
no-nyreBoro yrpasdenus u YIY. B cucremax nporpammso-
NyTeBOro yHpaBJeHHs IepeMellleHHsi pabouux OPTaHOB 3a-
JaloTCs € NMOMOINbI0 YIOPOB, KOHEUIBX BHIKJAIOUAaTE el H
nepexJouaTesefl, a MNOCJe/NLOBATEJNBHOCTL ONepalui onpe-
jlesisieTcs NpOrpaMMOHOCHTEJeM, HampaMep KOMaujoamna-
paTaMu.

Jl1g nonyuennst AuCTOBLIX jAeratell ¢ GONLIINM YHCJIOM
HAPYXKHBIX 3/7eMelToB (1a3oB, BLiPe30B, CKpyI/ieHHi)
BHYTPEUHUX 3JeMelToB (TIajKuX OTBepcTHH J1000#1 KOH-
durypanun, pudToB, XKaJAO3W H AP.) HCNOAB3YIOT KOOPAH-
HaTHO-peBoNbBepHBle mpecckt ¢ YITY. Tlpm maroroBieHun
TAaKHX jleTajnefl OCYHIECTBJSIIOT MOC/AEeA0BATENbHYIO IHITaM-
IIOBKY HX 3/J€MEHTOB HabopoM CMeHHBIX HITAMIOB, ycTa-
HOBJIEHHBIX B PEBOJILBEPHON roJiOBKe mpecca. B mpoiecce
0o6paboTKH 3aroToBKa HepeMelllaerTcsl ¢ [TOMOLIbI0 KOODPAH-
HAaTHOTO YCTpOICTBA Ha 3alaHHBle KOOPAMHATHI, XapakTe-
pPH3YyIOlllNe NOJOXKeHHe 00pabaTbIBaeMOro 3JieMeHTa JeTadH.
Uamenenre nosoxeHUus ITaMOyeMOH 3aroTOBKH TNPOHCXO-
JHT TyTeM TOC/eJOBaTeJbHOr0 TepeMelleHus II0  JABYM
B3aUMHO IEpPIIeHIHKYJISIPILIM KOOpIUHATAM X H Y.
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Puc. 721, KuneMaTnueckass cXemMa KOODAMHATHO-DEBOJLBEPHOrO Npec-
ca ¢ HITY

KunueMaTtnueckass cxXeMa KOOPAHHATHO-PEBOJLBEPHOTO
npecca ¢ UIIY npuseseHa Ha puc. 7.21. PaGora mnpecca
IPOHCXOJHT cJeAylomuM o6pa3oM. JIBHKeHHe OT 3JIEKTpPO-
JBUrarens 25 depes KJIMHOpeMeHHyIO nepejauy 24 nepe-
Jaercsl Ha MaxoBHK 23, B KOTODOM CMOHTHpOBaHa Mydra-
TOPMO3, INpeJHAa3HaueHHAs HAJs HEPUOJHUECKOTO CcoeJHHe-
HHS ¢ KPWBOLIMIHO-PEIYaXKHBIM MeXaHH3MoM 27, NpHBOIS-
UM B ABHXKeHHe nossyH /2, Ha HukHeM TOple noJisyHa
uMmeercss T-o6pasHblfi ma3, npejHasHayeHHBIH IS COelH-
HeHHs ¢ T-o0pasHBIMEH BBICTYIAMH INIyaHCOHOJepiKaTesel
CMEHHHIX IUTAMIIOB,

IlpuBox puCKOB peBOILBEPHOH TOJOBKH I3 OCyHIeCTB-
JasieTcsl uepes 3y0uaThle BEHIIB, YCTAHOBJIEHHBlE HAa HHXK-
HeM H BEPXHEM /HCKaX TOJIOBKH, OT 3JeKTPOABHraTelIsl
NOCTOSHHOTO TOKa [, KOTOPHI TNepejaeT BpalleHHe yepes
4epBAYHYIO nepemauyy 2, J, 3JEKTPOMAarHutHyloo wmydty 4,
3ybuatyo nepenmauy 5, 7, 8. Hatuuk o6GpaTHOH cBsi3n 6,
HaxOJAINNACS Ha BaJy, KOHTPOJIHpyeT BpalleHHe pPeBOJib-
BepHOH roONOBKH, NOCH/Iass HHPOPMAaUHIO B BHIYHCAHTENbHOE
YCTPONCTBO NPOrpaMMHOIO yipaBJeHHs.

Ilepemelenne xoopaHHAaTHOrO croJa I6 ocyuiecTBasi-
eTcsl BUHTOBOH IIapHKOBOH mapoi KaueHus 19 or anexrTpo-
npurarens 21 uepes mydry 20. BmecTe ¢ BHHTOBO napoi
Bpaulaercss AaTYHK oOpaTHOi cBA3HM I8 KoopauHat y,
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nepelaroliii MHPOPMALHKIO O JBHXKEHHH KOODJHHATHOrO
crosia B cHcTeMy ynpaBienust. KoopamHaTHEIA CTON mepe-
MellaeTcs HO HaNpaBJsIOHIHM, 3aKPelNJIeHHEIM Ha TyMObe
22, nepnenAuKyJspHO K (poHTy mpecca. Bokosoe cmeme-
HHE KOODJHMHATHOIO CTOJa OrPaHHYHMBAeTCS POJHKOBBIMH
6J0KaMH (HanpasJsIOLMMH KadeHus).

[IpuBoa mepeMellleHWsl KapeTKH 3axBaToB /4 OCylIECTB-
JsieTcsi OT 3JIeKTpoiBuratessi I7 uepe3 mapy kKaueHus 19,
BMecTe ¢ KOTOpOR Bpaniaercs naTink obGpartHoll cBsasu 10
KOODJHHAT X, NMOCHLLIAOIINA B BBIYHCJIHTENbHOE YCTPOHCT-
BO CHUCTeMBHl yInpaBjenuss WHOOPMANHIO O ABHKEHHH KapeT-
ku, Ilepememenne kapergu I/ mapaJiienbHO QPOHTY npecca
IPOHCXOAHT 1O IIapHKOBEIM HANpaBJISAOIIHM KOOPAHHATHO-
ro croJja.

3aroToBKa ycTaHaBJUB4eTCSl B KapeTke mo ynopy 9 mu
3aKpenvisieTcsi TpeMs 3aXBaTaMH C [THEBMOIIDHBOJOM.

Hns bukcanuu AHCKOB peBObBEPHOH TOJIOBKH B IE€pH-
Ol BBLIMOJIHEHHSI TeXHOJOTHYECKOH OlNepalyH IpejHasHauyeH
¢ukcarop 26, manbubl KOTOPOTO BXOJSIT BO BTYJKH, 3alpec-
COBaHHble HA HUAMHAPUYECKHE MOBEPXHOCTH HHXKHETO H
BeDXHEro JQUCKOB peBOJbBEpPHOH rosioBKH, obecleunBas
JKECTKYI0 HX YCTaHOBKY.

IlyaHcoHOZepKaTeIH CMEHHOrO HHCTPYMeHTa ycCTaHaB-
JHBAIOTCH B BEPXHEM JAHUCKe DPEBOJbBEPHOI TOJOBKH, a
MaTpuUelepKaTeNn — B HUXKHEM JHCKe.

YcTpoficTBo YIpPaBJAEHHS MPECCOM CMOHTHPOBAHO B ILIKa-
dax, HaxoAAIUXCS DPANOM C IpeccomM. B kauectBe mpo-
TPaMMOHOCHTEJISl HCMOJB3YIOT NepdoseHTy.

B 3amauy oneparopa-lITaMIOBLIHKA BXOAST: YCTaHOBKA
34TOTOBKH 110 YNOPY H 3aKpelJieHHe ee B 3axBaTaxX JHCTO-
Jepxaressi, 3anpaBka nepdoJICHTH B CUYHTHIBaWOLlee YCT-
poHCcTBO, HaXaTHe HAa MNYCKOBYI) KHONKY NpPOTrPaMMHOrO
yNpaB/JeHHs H cbeM roToBoi HpOAYKUHH. [lepeMelnenne H
yCTaHOBKA 3aroTOBKM Ha pabouylo MO3MIMIO, TOHCK Tpe-
6yeMoro umramma, NOBOPOT DPEBOJBBEPHOH TOJIOBKH  IJst
nepeMellleHHsl ITaMIa Ha [IO3HUMIO HITAMIOBKH H BKIIOYe-
HHe npecca Ha pabouuii XOJ MPOHUCXOAST aBTOMATHUECKH.

IIpu cocraBnenuu mporpaMmbl 06paloTKu AeTalH Ompe-
JeJIEHHYIO CJIOXHOCTL COCTaBJfAeT MOHCK TakoH IOC/IefoBa-
TEeJBHOCTH 00x0Ja oOpalaTHBaeMBIX 3JEMEHTOB JeraH,
KOTOPHIH COKpalllaeT BpeMsi TPAHCIOPTHPOBAHHA  J€TaNH
MeXAy 3TanaMy itamnoBkH. Jng merasei ¢ GOJBLUIHM qHC-
JIOM 3JIeMEHTOB AJsl 5THX uenel npumensiior 9BM, xoropas
cocrasjisier mporpaMmy obGpaborku neranu. [loayuenuas
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nporpaMMa 3anuchiBaercssl Ha nep(QoJeHTyY H HCHOOIb3yeTcs
IJIsl yIpaBJeHHS [PecCoM.

Qo0pabaTuiBalOlME UEHTPHl AN IITAMOOBKH JHUCTOBLIX
JderaJei. Boabmoil paspe3 MNOBHILEHHsT IPOH3BOLHTENBHO-
CTH TEXHOJIOTHYECKHX KOMIJieKcoB ofeiulaeT COKpallleHue
BpeMeHU IlepeHaJaJKH H APYTHX BCIOMOraTe/bHHX onepa-
puil (3aMeHa WITAMIOBOH OCHACTKH, IoJada HYMKHBIX 3aro-
TOBOK K Ipeccy H T. A.). PellleHHe aTHx 3ajxau crajc BO3-
MOXKHBIM  6Jarofiapsi  LIHPOKOMY PAasBHTHIO CPeACTB
BBIUNCJIMTENLHON H 3/IEKTPOHHON TEXHUKH, UTO MOCJHYKHIO
OCHOBOH HJisi co3laHus o6pabaTHBAIOIHX HEHTDOB.

O6mu# Bujg obpabarsiBaroiiero ueHtpa ¢ UIIY  nas
IITaMIIOBKH JHcToBoro Mertassia ¢upmel TRUMPF npu-
BeJleH Ha pHuc. 7.22. B cocraB nedtpa BXOAAT KOOPAHHATHO-
pesoJibBepHHIH npecc I3, aBroMaTtmueckHii creanax I ¢
noabveMHukoM 4, mexanuaM 19 nepemelieHus nakera 3
3arOTOBOK OT CTejjlaxa K 3arpy3ouHoMy croay I8, yer-
pOHCTBO aBTOMAaTHUECKOH 3aMeHbl ¢ MarasuHoM 9 IIraM-
IIOB, YCTpPONCTBa AJA 3arpy3KH 3aroToBoK I6 Ha KOOpAH-
HaTHBI cToa I2 mpecca H BBITPY3KH OTIITAMOOBAaHHOR
JetaJn 5, YnpapieHHe KOMILUIEKCOM OCYIIECTBJAETCA C
nyJeTa 8.

Hns paGorsl mpecca npu WITaMIOBKe 3afaHHOH jeTaJH
NaKeT 3aroTOBOK H3 COOTBETCTByIomieH Auefiky 2 aBTOMAa-
THYECKOTO CTessa)a MoJaeTcs Ha NOAbeMHHUK 4, KOTOpHIH
nepeMellaer NakeT Ha CTOJ MexanusMma 19, mepepalpouero
ero K 3arpysounoMy crojy I8. Co crona I8 pama 15 ¢
3axBataMH I7 nepefaer BepXHIO0 M3 CTONH 3aroTtoBKy [4
B ODHEHTHDOBAaHHOM IOJOXKEHHH Ha KOODAHHATHBEIH CTOJ
npecca, rae OHa 3a)KUMaeTcsl THAPaBIAMUECKHMH 3aXKuMa-
Mu 11 B xaperxe. Ilocse 06paGoTKM OTIITAMNOBAHHAS Je-
TaJdb ¢ NOMOIBIO 3axBaToB /0 ycTpoiicTBa BHI'DY3KH yJa-
Jasercs u3 30HH 00palOTKH M CKJAaZHpyeTcsl B CTONH 6 Ha
croJse 7 ycTpoicraa.

Tlpy Heo6XOAMMOCTH CMEHBl HHCTPYMEHTA B PEBOJIbBEp-
HOH roJIOBKe IHpecca IPUMeHseTcsl MarasuH 9 cO CMeHHBIM
uucrpymentoM. IloaroroBka KommsiekTa HHCTpymeHTa (my-
AHCOHA, MAaTPHUH W CHeMHHKA) MPOHCXOAHMT BHE 30HHI
npecca ¢ MOMOIIBIO KacCeTh, B KOTOPOH cobGHpaercs KOM-
IVIEKT ¥ NOATOHAETCs IO BHICOTE AJISI PEeryJHPOBAHHS TIY-
6uHB 3axola HyaHcoHa B Marpuny. IloaroroBieHHbl
HHCTPYMEHT aBTOMAaTHYECKH TepefaeTcd H3 MaraspHa B
COOTBETCTBYIOINYIO MO3HIHIO PEBOJbBEPHON TOMOBKH mpecca
1 GuKCHpyeTCcAd rHApAaBIHYECKHMH 3a)KpMaMu. B cayuae
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HCIIO/Ib30BaHUA GOJIBIIOrO YHMCJa HHCTPYMEHTa BO3MOXKHa
3aMeHa IOJHOCTBIO BCEro MarasuHa IITaMIoB.

IlpuMenenne o6pabaThHBalOUNX HEHTPOB ofecneuHBaer
GEICTPYIO mepeHacTPOHKY TeXHOJOTHYeCKHX YyYacTKOB, JH-
HUA H 1IeXOB Ha H3TOTOBJEHHe MOJePHH3HPOBaHHOI HJIH
COBepIIEHHO HOBOH NPOAYKUHH. DTO CO3AA€T YCJIOBHA I
CO3JaHHs NPOU3BOACTB, pabOTAOUINX MO NPHHUHUNY TFHOKO
nepeHacTpauBaeMoOli TEXHOJOI'HH — THOKHX IPOH3BOJICT-
BEHHBIX KOMIIJIEKCOB M cucteM., OTinunrtenbHass o0cOoOeH-
HOCTb OOpabaTuIBAIOIEro IeHTPa Kak THOKOTO NPOH3BOJA-
CTBEHHOTO KOMIIJIEKCA — BO3MOKHOCTbh GBICTPO aBTOMATH-
4eCcKH IlepecTpanHBaTbCsl Ha 006palGOTKy HOBHIX JeTalefl B
Hpejesax TeXHUYECKHX BO3MOXKHOCTEH 0GODYLOBAHHUA KOM-
niexca.

Cosnanne TUOKHX INIPOU3BOACTBEHHBIX KOMIJIEKCOB MO-
Ker 6BITh ocymecTBiaeHo Ha 6a3ze PTK, Tak kak o6benute-
Hue IIP ¢ BBICOKONPOHM3BOAHTENBHBIM O6OpDYJOBaHHEM  C
UIlY B npeamerHble KOMILJIEKCH MO3BOJHT PeUIdTb 3a1auy
CO3/1aHHUS KOMIIJIEKCHO-aBTOMATH3HPOBAHHBIX YUacTKOB H
JUHHH ¢ THOKOHl cBfA3bIO, 00ecHneuynTsh HX OLICTPYIO IepeHa-
JaaKy.

raaBa 8

NOAbBEMHO-TPAHCIIOPTHBIE YCTPOVNCTBA
KY3HEYHO-IUITAMITIOBOYHBLIX LLIEXOB

8.1. TOABEMHBIE YCTPONCTBA

Jisi TpaHCHOPTHPOBAHHA H NOLBEMa IPY30B B
Lexax NMPHMEHSIOT pasHooGpasHble ycTpoiicTBa u 060py/o0-
BaHUe. IDTH YCTPOHCTBa MOTryT OBTh YHHUBEPCAJbHHIMH,
T. €. TMpelHA3HAUEHHBIMH JJs NlepeMelleHHs H TOAbeMa
pasHoo6pa3HblX I'py30B, H Y3KOTO HasHaueHHs, 0OC/ayKHBa-
fomue kakoii-nu6o arperar. [ToxbemMHO-TpaHCHOPTHHIE YCT-
policTBa MOTYT NPUMEHSTLCS B Pa3JHMUHBIX lleXax HIH ObTh
cyry60 crenHaJbHBIMH, TDUMEHSIOIIHMHUCS B KaKOM-JIHG0
ONHOM LeXe,
ITonbeMHO-TPAHCHOPTHEIE YCTPOHCTBA NPHHATO pasfe-
JATh HAa HOABEMHBble YCTPOficTBa M TPAHCIOPTHPYIOIIHE
ycTpoiicTBa.
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TlogpeMHBIe YCTPOHCTBA XapaKTepPU3YIOTCS HaJHYHEM
MexaHusMa nojbeMa M NpephBHOCTBIO paboTh. K HuM Ot-
HOCAITCH KPaHBl ¥ HOLBbEMHHKHM. KpaHaMu HasbIBalOTCH rpy-
30M0J’beMHEIE MAallHHE, MpelHa3HauyeHHBlEe AJNA BEPTHKAJb-
HOTO TMOABEMA I'PY30B M HepeMellleHHs WX Ha HeGoJibllHe
pPACCTOSIHUSl B TOPH30HTaNbHOM HanpabieHuH. Kpauws OH-
BaIOT MOCTOBHE, KOHCOJALHblE, TIOBOPDOTHHIE W JApyrHe. -
B uexax Ky3HeYHO-UITAMIOBOUHOIO NPOU3BOACTBA HAHGOJIb-
llee pacnpocTpaHeHHe HMMEKT MOCTOBLIE KpaHBI, HepeMe-
LW aoNIHecs: M0 NOAKPAHOBLIM NYTAM BJOJb MpoOJieTa LEeXa.
MocroBoit kpan (puc. 8.1) COCTOHT U3 ABYX OCHOBHHIX
yacTeli: Mocta I ¥ Tejexku 2. Moct KpaHa npeacraBJsieT
€000l CcTaNpHY KOHCTPYKLHIO, ONHMPAIONIYIOCS HAa XOAOBHIE
KoJjleca, KOTOpble nNpHBOAATCA B JAEHCTBHE MeXaHH3MOM
nepeMenieHusl MOCTA. DTOT MEeXaHU3M YCTAHOBJEH Hemoc-
PEeACTBEHHO Ha MOCTY H CJAY2XKHT AJS TOPH3OHTAJbHOTO
mepelBUKEHNUsS KpaHa 10 MOAKPaHOBHIM PeNIbCaM, yCTaHOB-
JIEHHBIM Ha IOAKPAaHOBHIX Gajikax.

TenexXka KpaHa COCTOMT M3 DaMbl, onupawulefics Ha
XOJIOBBIe KOJieca, H MeXaHH3MOB NOAbeMa H NepeABHXKEHHS.
MexaHuaM moaneMa CAyXKHT AJg BePTHKAJBHOrO mNepeMe-
HIeHHs TPy3a, a MeXaHH3M IlepeJBH:KeHHs — JJISl ero ropH-
30HTAJBHOTO TliepeMellleHHst BAOJb MOCTAa KpaHa, T. e. NOo-
NepeK npoJera nexa.

Bce Tpu MexaHu3Ma MOCTOBOrO KpaHa: MeXaHH3M IOAB-
€Ma, MexaHH3M NePeIBIKEeHHS TejeXKH U MeXaHH3M Iepe-
MellleHHs] MOCTa MMeIT CaMOCTOsATeJbHble JABHTATEeNH H
IPUBOASTCA B JAEHCTBHE He3aBHCHMO JAPYT OT Apyra.

Hapsany ¢ MoOCTOBEIMH KpaHaM¥, WMEIOIUWMH OIHH Me-
XaHHU3M TMOABEMa, HHPOKOEe pacnpocTpPaHeHHE HMeEIT Mo-
CTOBHIe KpaHH C ABYMs MeXaHH3MaMH moibeMa. B astom
cllyyae Ha TeNeXKe YCTaHABJHMBAIOTCH TPH MeXaHu3Ma:
MexaHH3M T'JIaBHOTO NOAbeMa, MeXaHH3M BCIHOMOTaTejbHO-
ro nogbeMa H MeXaHH3M IepeBuKeHHA. MocTopbie Kpaunl
¢ ABYMSI MeXaHH3MaMH MOABEMa NPUMEeHATCH B  HeXax
ropsiyefi WITAMIOBKM H B Llexax cBoGoAHON kKoBkH. [lpu
3TOM B Iiexax CBCGOJHOH KOBKM Ha MexXaHH3Me TJaBHOTO
noabeMa, o0GCAYKUBAIOUEr0 KPYMHBIA KOBOUHMIH THADAB-
JUYecKHfi mpecc, NOABEUINBaeTCs KOBOUHLIH KAaHTOBATEMNb.

CospeMenubie MOCTOBBIE KPAHH HMEIOT 3JIEKTPHYCCKUH
HpuBOJA OT ceTu TpexdhasHOTO TOKa uepe3 TpPOJJeH, yCTa-
HOBJIEHHBle OKOJIO NMOJKPAHOBHIX NMyTeH. YNpaBisioT Mexa-
HH3MaMH KpaHa H3 KaGHHBE KDaHOBHIHKA, NMOJBElIeHHOH K
MOCTY KpaHa,
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B 3aBHCHMOCTH OT KOHCTPYKUHHU
MOCT2 MOCTOBLHIE KpaHbl JesasTcsi Ha
AByx6ajiouHble, WM COOGCTBEHHO MO-
CTOBHI€ KPaHBl, H 0/AHOGAJOYHEIE, KO-
TOpHE HasbLBalOT KpaH-0aakaMu. B
KpaH-6ajKax poJib TeJeXKKH BBHIMOJHS-
eT 3JeKTpoTenbdep 2, KOTOPHIA mepe-
JBHTAETCS BLOJb ABYTAaBPOBOH OalKH
1 (puc. 8.2). VmpasieHHe 3JeKTpO-
Tedb(PepoM H MEXaHH3MOM mepeMe-
{IeHHs1 KpaH-6aJKd OCYIIECTBJSETCS C
noJia ¢ MOMOUIBIO MOJBECHOTO KHOMOU-
HOTO TYyJbTA YIOPaBJEHHUS.

B HEKOTOprX nexax MOXKHO BCTpe- Puc 82. DJIEKTPOTE] b~
THTL MOHOPEJILCOBBlE KpDaHBbl, KOTO- dep
pHle TNpPEACTaBJSAIOT COGOH  3JeKT-
porenbdep ¢ KabuHOH 1Jg Kpa-

HOBIIMKA uaAH Oe3 Hee (puc. 8.3). Oaerrporep-
dbep rmnepeMemaercs 10 MOZKPAHOBEIM NYTSM, BBIIOJ-
HEHHBIM B BHJAE ABYTaBpPOBOH GaJiKu, NPOJNOXKEHHOH BJOJb
CTeH WU KOJIOHH uexa. [JoAKpaHOBble NyTH AJSi MOHOpeEJb-
COBBIX KPaHOB MOryT OBITh KDHBOJHHEHHBIMH, YTO HMEET
OnpeleseHHHE NMPEHMYyLNecTBa, TAK KaK TaKof KpaH MOXKer
nepefiTH B Jpyrofl mpojer m ob6ciayXHBaTb 060pyAOBaHHUE,
PacmosioXXeHHOe B COCeAHeM ImpoJere Iexa. Ilutanue Mo-
HOPEJbCOBBIX KPAaHOB OCYILIECTBJASETCA OT TPOJJeH, npoxo-
JSIIHX Hal MOAKPaHOBHEIMH myTsiMu. HezmocraTok MoHOpesb-
COBBIX KPAHOB— Hx He(6oJsbllas TpPy30HOLBEMHOCTh: OHH
MOTYT NI€PeBO3UTb I'Py3Bl Maccoi He Gosaee 5 T. Kpome To-
r0, 30Ha OOCAYXKHBAHHS TAKHX KPAHOB OOBLIYHO HaXOIHTCS
aubo BOMM3M cred, JHGO BOJIH3M KOJOHH liexa, T. €. orpa-
HUYeHa NOJOXeHHWeM MoHopeisca. Ha Monopenbcax umuoraa

YCTaHaBJHBAIOT MNOJABeCHBLIE MAaHHIYJ/JIATOPLI KOBOUYHBIX
MOJIOTOB.

Puc. 8.3. MonopenbcoBHfl Kpan
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TMonbeMHUKH XapaKTepU3YIOTCH HanuyHeM KaGUHBI Wk
n1athOpPME, KOTODHE MepeMellaloTcsl B HAOpPaBJ/sIOMIHX.
K noarvemHuraM orHOCATCA: JHOTH, MITabejgepsl U MOABEM-
HHe croqbl, IlogbeMHBle CTOJBI  SIBASIOTCA  CPeACTBaMH
MexaHH3anuu H aBToMartH3auuy mramMnoBkH Ha KM (cMm.
puc. 3.15).

Baxuoe 3HaueHue B YCJAOBHAX aBTOMATH3allH¥ U MeXxa-
HH3alU{ IPOU3BOJCTBEHHEIX IIPOLECCOB KMEIT BONPOCH
MeXaHH3alUHKY yCTAHOBKM H HajaJKM IHTAMIOB Ha Ipeccax.
OrcyTcTBHE CpEICTB MEXaHH3allMH YCTAHOBKH LITAM-
HOB  CHHXKaeT  NPOU3BOJHTENBHOCTL  TPyZa Ha Ky3-
HEUHO-IITaMIIOBOYHOM OGOPYAOBAHHH, T&K KaK 3HAUHTeNb-
HYI0 49aCTh BpeMeHH Takoe 0GOpydOBaHWE NpPOCTaHBaerT.

st TpaHCHOPTHPOBAHHS M MeXaHH3alUMH YCTaHOBKH
MeJKHX M CPEeIHHX UITAMOOB NPHUMEHSIIOTCH CrelHaJbHEIe
TENEeXKKH C MoAbeMHOH IaaTdhopMoH, 3JeKTpo- U aBTONO-
TPY3YHKH. ABTOIIOrpY3UHKH OGHBIYHO MCIOJB3YIOT TPH CKIa-
JUPOBaHMH LITAMIOB B OTKPHITHX CKJalax W 10J HaBeCaMH
U3-3a IIyMa, CO3aBaeMOro [ABHTaTeNsIMH H BblIeJeHUA
BEIXJIOTIHBIX ['230B.

DJeKTPONOrpPy3uUHKH OOBIYHO BHIOJHSIOTCA Ha Oaze
3JIEKTPOKAPA € 3JEKTPONPHBOAOM OT AKKYMYJISTOPOB, ITC
caMOXORHasl TelleXKa ¢ HANPaB/SsOIIMH IJs TOABbeMHOR
KaperKH, Ha KOTOPDOH CMOHTHPOBAHBl BHJKH 3aXBaToB.
B GoabmnHeTBe KOHCTPYKUUA KapeTka MOJAHHMAETC ¢ Mo-
MOUIBI0 THApaBjiHuecKoro noabeMHuka [ (puc. 8.4).
ramm, cocroamuii 3 BepxHeH 2 u HukHeH 3 IIOJIOBHH,
MOJHHMAETCS BHUJKAMH KapeTKH, KOTOphHe ynupaiores B
crnenyajgbhple MWTAGTH 4, BCTaBJAsieMble B TPaHCNOPTHHE
OTBepcTHA IWTamna. [Tocie nogbema mTaMia ero TPaHCIop-
THPYIOT B TpefyeMOe MeCTO HJIM YCTAHABJHBAIOT Ha MOA-
maboTHYIO NAHTY MonoTta. Ilpouecc cMeHH H YCTaAHOBKH
HITAMIIOB Ha KPYOHBLIX KPHBOHIMITHEIX TrOpsiYelITaMIOBOY-
HEIX TIpeccaX Yalle BCEro BBIMOJHSETCH TakXkKe ¢ HCI0Jb30-
BaHUEM 3JeKTPONOTPY3UHKOB WJIH C NPHMEHeHHeM HecaMo-
XOZHBIX TeJleXeK ¢ MoaheMHo m1aThopMoi.

OvueHb TPYZOEMKUM SBJSIETCH OpOlece CMeHH UITaMIOB
Ha KDYIHLIX JIHCTOIITAMIOBOUHBIX Tpeccax, Ha KOTOPHIX
IITAMAYIOTCS KpynmHoraGapuTHBle AeTaju Ky30Ba H KaOHHH
aBroMoOuad. Macca WITaAMIOB AOCTHraeT HECKOJBKHX TOHH.
Ias MexaHusauuu Tnpolecca YCTAHOBKH TAaKHX [ITAMIOB
COBpEMEHHHIe KPYNHLIE JHCTOMTAMIOBOUHBIE TIpecchl CHab-
JKalOTCHd CABOGHHBIMH BBIIBHXKHBIMH TJHTaMu, KOTOpPHE
BHIABUTAIOTCH B GOKOBOMH mpoeM MeXkAy CTOHKaMH CTAHUHEL.
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Puc. 8.4. DieKTPONOTPY3UMK [1Ji TPAHCIOPTHPOBAHHS H  YCTAHOBKE
LITAMIOB

IMoamraMnoBbie BHIABHIKHBIE IJIHTH COeIMHEHH MEXAY
co60f LIApDHHPHO, MOTOMY YCHJAME LITAMNOBKHM He Hepeia-
ercsi Ha BBIABHHYTYIO MJHTY. Ha BBIABHHYTOH MAHTE MOXKeET
NpPOU3BOJUTLCS YCTAHOBKA HOBOTO ITaMmna, Jubo Meaxkui
PEMOHT LUTaMMa.

Jasa obaerveHus W YCKOPeHHs Tpollecca KpemIeHus Ta-
JKeJIbIX NMOJIOBUH IITaMna Ha KPYMHBIX JHCTOLITAMHOBOYHBIX
npeccax INPHMEHSIOT OHCTPOAeHCTBYIOLIHe THApPAaBIHYECKHE
3aXKUMBI, C MOMOIILI0 KOTOPLIX B TeUYeHHe HECKOJbKHX Ce-
KYHJ IIDOM3BOAMTCA KpENJIeHHe MOJOBHH IITaMIla Ha Ipecce
aubo ero 6ucTpoe ocBobOXKAEHHE.

8.2. TPAHCHOPTUPYIOIIUE MAHIHHBI

K rpynne TpaHCHOpTHPYIOIIUX MaUlHI OTHOCHT-

Csl KOHBeHepH DPasJUYHOTO BUAA M THRA, ycrpoiierna na-
3EMHOT'0 TPAHCIOPTa: PEJbCOBBIE H GCIPCABLCONLIC TEAC KK,
ITonBecnoit konpefiep ¢ necymeft nemno (pie, 8.5) co-

205



CTOHT H3 OJHOPEJTbCOBOIO
nytu I, pas6opHOfi uenu
2, TeNeXKH ¢ KpooKamMu 3,
OpHBOAHOA M  HATAXKHOM
cranunil.  OnHOpeAbCOBBIH
nyTb—3T0  JAByTaBPOBas
6anKa, 1m0 KOTOpOH nepe-
Memaercs pasbopuag BTY-
JIOUHO-PONHKOBAS I[elb.
[ar spennes menu 100—
160 mM. MunumanpHbll pa-
puyc 3aKpyrJeHHst NyTH O
ropusoHrasn 0,6 M, 0o pep-
THKaan 2,5 M. ¥roa moab-
eMa u cnycka—jgo 45°
Puc. 85. IMomsecnoit uemnof MaxkcuManbHasg  cKOpPOCTb
Kousefiep ABHXKeHHs nend 12 M/MuH.

C noMolLIbI0 NOJABECHHX
KOHBEepOB TPAHCNOPTHPYIOT, KAK NPaBHJO, JHCTOLUITAMIIO-
BaNHBle NETaJH K JAaKOKDaCOuHBIM yuacTKam, IJHHA noj-
BECHBIX KOHBEHEDOB MOXKET AOXOAHTH J0 HECKOJBKHX KHJIO-
METPOB.

B nacrosiuiee Bpems 151 BHYTPHIEXOBOrO nepeMeneHua
JZeTaneii HAYHHAIOT IIHPOKO NMPHMEHSATHCH TOJKAIOUIHE KOH-
BeflepEl C nNpPOrpaMMHBIM yNpaBleHHeM. B  oriHune ot
MOABECHHIX KOHBe#epoB, MepeMeniaroiux AeTaJ® IO OJHO-
My H TOMy e NYTH ¢ TOCTOSHHOH CKOPOCTbIO HJH
IPEPLIBHCTO, TOJNKAIOWIHE KOHBeHeps MOTYT TPAHCIOPTHPO-
BaTh 3arOTOBKH ¢ OCTAHOBKOH B Ha3HAaYeHHOM MecTe (Ha
TIDHEMHOH CTAHUMK), ¢ MEPEBOJOM ¢ OJHOH TPACCH Ha Apy-
TYI0, ¢ MepeMEeHHON CKOPOCTBIO H T. A. YHHBEPCAAbHOCTh
TOJMIKAIOUIAX KOHBEHEPOB NOCTHIAeTCsi NPHMEHEHHEM ABYXb-
sipyeHoro nytH (puc. 8.6). Ilo sepxuemy nyru ! gsukercs
TATOBast Lenp 2 ¢ TonkaTeasMu 3 (KyJaukaMu), a mo HHX-
HeMy nytu 4 —kaperku 5 c moxBeckamu 6 aas  gerasef:.
Kaperku § -nepemeinantes no nyrn 4 na posidKax H HoJay-
HaloT ABHXKEHHe OT ToJKaTenefi 3, cOEXHHEHHBIX IapHHPHO
C TATOBOR uenesio 2. B 3amaHuofi Touke NYTH C NOMOUIbIO
BHEIIHEr0 KyJlayka TONKAaTeS h & [OAHHMAETCSs, 0CBOGOXK 1ast
Kaperky, KOTopast OCTaHaBJAUBAeTCH, TAK KAK He HMeeT
KECTKOH CBA3H ¢ ABHXKYLIEHCST Lenbio 2.

Huxuas rpysosas Tpacca 4 npeacrasjysger co6oit cH-

CTeMy NyTeH ¢ NEPEeBOAHBIMH CTPEJKaMH, Pa3BeTBICHHVIO B
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Puc. 8.6. Tosnkawouuniit KouBeHep

3aBHCHMOCTH OT 4HcJa axpecos (craHuuil) Aas AOCTaBKH
JAetajeli, YnpaBieHHe [BUKEHHEM TPY30BHIX KapeTroK aB-
ToMaTH3HpOBaHO. B mpeccoBoM mnpon3BoAcTBe TOJKalOIIHE
KOHBefiepEl ¢ NMPOrpaMMHEIM yNpaBJAeHHEM HCIONb3YIOTCS
JJIsT HepeMellleHHs1 OTIITAMIOOBAHHEIX JeTajedl ¢ JHHHR
KDYMHOH INTaMIOBKH B JBYXBSAPYCHHIH CKJaJ-HaKOMHTeNb,
rae AetajH HaxoAdTcs B mnoxBeleHHoM cocrosuuu. Ilo
3a/laHHOH NpOrpaMMme MOJBECKH ¢ JeTaJsMH IOCTYHalT Ha
Y4acTOK CBapKH Ky30BOB. YrnpaBjeHHe TOJKAOUIUMH KOH-
BeflepaMH OCYILECTBJASETCS OT IIEHTPAJBHOTO HYJbTA.
KoHBeliepr, ¢ MOMOIIBbI0O KOTOPHIX BHIMOJHSAIOT JOKAJb-
HOe InepeMellleHHe 3aroTOBOK (Ha HeGoJsbliye pACCTOSIHUSA),
OEBAaOT HaNOJbHBEE M NMOJ3eMHBIEe, CTallHOHAPHble H mepe-
HocHele. ITo KOHCTPYKUMH OHH MOApa3feNsiioTCs Ha JeH-
TOYHEIe, NJIaCTHHYATHE, [eNHule U ckpeGkoBLle. JIeHTOUHEIE
KOHBeflepEl MOTYT HME€Th PEe3WHOBYIO (HJIH H3 IPYTHX THO-
KHAX MATKHX MaTepuanop) jaulo CTajfbLHYI0 JEHTY HIH JeH-
Ty H3 NPOBOJNOYHON cerTkH. I pe3wHOBHIX JieHT Ipelefb-
HBI yroa HakgoHa 20°. PeswHOoBHe JeHTH NPHUMEHSIOT
TOJBKO AJs1 TepeMeNleHHs XOJOXHBIX 3aroTOBOK, HampH-
Mep, OTXOLOB JIUCTOWITAMMOBOYHHIX IEXOB K TaKeTHPOBOU-
HBIM OTHEJEHHSIM, WIH 3arOTOBOK OT mpecca K mpeccy. Huas
nepeMelleHHsa TOPSUYNX 34TOTOBOK H MOKOBOK B KY3HEUHHIX
nexax TPHMeHSIOT cTaJjbHBe JeHTH Toamuuol 0,6—1,4 MM
U mupuHOK g0 650 MM WJIM JEHTY H3 [POBOJOYHON CETKH.
ITnactuHuaThle cTanuOHapHBlE KOHBefepH INPHMEHSIOT
B KY3HEUYHBIX IleXax JAJs MepefaTn 3aroToBOK Ha 6oJbiine
paccTOSIHNSA, a TaKkKe JJa yAajJleHHS OTXONOB OT 0Ope3HHX
npeccoB. IlepeHocHBle niacTHHuATHE KOHBeHephl OGLITHO
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Puc. 8.7. [lnacTnHuaTHi KOHBEHED

NPHMEHSIOT AJS Tepefauyd 3arOTOBOXK OT HATPEBATEbHHIX
medefi K mpeccaM W MOJIOTaM B Ky3HEUHBIX lleXax H Mojayu
3arOTOBOX OT TEXHOJOTHYECKOTO arperata K OOpe3HOMY
npeccy. B nnacrunuartmx xousefiepax (puc. 8.7) nmemm 38
¢ IJaCTMHAMH H OTOPHBIMH KAaTKaMH JABUXKYTCS N0 pebCaM
4. TlpuBoauble 3Be3NOYKH 2 TAHYT BCE MOABHXKHOE IIOJOT-
Ho. Jlis perynupoBaHHsl HaTSIXKEHHS LeNH 3 CJAYKaT Ha-
TsxKHBe 3Be3fouku 6, Ha sarpysounoit mosunuu & KoH-
Belfiepa YKJIaAHBAIOTCSl 3aTOTOBKH HJIM NOKOBKH, Ha Pasrpy-
304HOH mosuuuu [ ¥UX CHUM3OT ¢ KoHBeftepa. Bces
KOHCTPYKLHS KOHBefiepa ycTaHOBJeHa Ha pame 7.

B nocnennee BpeMs niaacTuHUAaTHe KOHBEHEPHl HCIOJb-
3yt aas cfopa OTXOLOB B JUCTOIITAMIIOBOUHHIX LeXax.

H

Puc. 8.8. CucreMa miacTunuaTHx KoHsefiepos 1as c6opa OTXONOB
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CucreMa INIaCTHHYATHX KOHBeliepOB, IpelHa3HaUeHHAs
Aag c6opa OTXOAOB JIHCTOWMITAMIIOBOYHOI'O NPOH3BOACTBA,
nokasaHa Ha puc. 8.8. Broar Kaxaofi MHHUM mpeccoB [
HOJ TOJOM YCTAHOBJEHB IJIACTHHYATHE XOHBeHeph 2.
OHu mozaloT OTXOZB, TMOMajaplife Ha HHX MO CKJAH3aM,
Ha [VIaBHHI{ MJIaCTHHYATHIH KOHBeilep 8, a ¢ Hero—as OI-
poxruaniBaroulnfica OyHKep 4, OT KOTOPOTQ NPOH3BOAUTCH
nepuojnyeckasi 3arpy3ka IaKeTHPOBOUHBIX TpeCccoB &.
B cayuae Beix01a H3 CTPOS KOHBefepoB 2 OTXOMABI 1O CKJH-
3aM HanpaBJaslOTCSE K COOPHBIM  TeJdeXKaM 7, KOTOpHe
pasrpyxamTcs ¢ HOMOIIBID ONPOKHUALIBATENs 6 Ha KOHBeH-
ep 3. )

Iennrle koHBelephl, npuMeHsieMble B KY3HeYHHEIX [€XaXx,
ObIBAlOT TOPHM3OHTAJBHLIMH M HAaKJOHHBIMH. lleny B HHX
PacroJIoXKeHsl B HECKOJBKO psifioB, 06pa3ys o6liee NOJOT-
HO, Ha KOTOpOe YKJIaZBIBAIOTCS HarpeThle 3aroTOBKH.
O KOHCTPYKUHSIX NPHBOZHBIX M HENPHBOAHBLIX DPOJHKOBBIX
KOHBe#epOB, CKJH30B U JIOTKOB H MX HCNONb30BAHHM AJSA
MEXaHM3alUHMH TepeMellleHus Jerajef, 3aTOTOBOK H OTXO-
JOB TOBOPHJIOCH B IVI. 3.

HOasi o6cayXHUBaHHSL CKJAAA0B MPUMEHSIIOT ClelHaJbHbEIE
TMOTPY3YHKH — HANOJbHBe OGe3pesbcoBble ITabenepH, HOI-
HHMapliue Tpy3sl Ha BeicoTy Gosmee 7 M. [lraGesnepn
00CIYKHBAIOT BEICOKHE MHOTOSIPYCHBIE CTEJITaXKH.

Ins mepenauu rpy3oB M3 mpoJieta B IpOJeT NPUMEHS-
I0TCSl PeNbcOBble IJIAaTGOPMEI € 3NEKTPOMeXaHHIECKHM
TIDHBOZOM,
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