Jlexrus Ne 1

-- OCHOBHBIE TTOHATHST OIPE/ICIICHUS |

-- Ponp aBTOMaTH3a1MK M MEXaHHU3AIMU B HAPOIHOM XO3SIHCTBE B MOBBIIICHUN MPOU3BOAUTEILHOCTH TPy a IOBBI-
IICHUHU Ka4ecTBa MPOU3BO/CTBA . HeKOTOphIe IKOHOMHYECKUE aCIIeKThl aBTOMATHU3AlMH B COBPEMEHHBIX YCIIOBHSX .
-- neanbHbie aBTOMaTU3MPOBAHHbBIC IPON3BOACTBA .

Iox MexaHu3armell MPON3BOACTBEHHBIX IPOLIECCOB TOHUMAIOT IPUMEHEHHE SHEPTUH HEXKUBOI MPUPOIBI B TEXHO-
JIOTUYECKOM TPOIIECCE HIIH €70 COCTABHBIX YACTAX , MOJTHOCTBIO YIPABISIEMBIX JIFOJABMHU , OCYIIECTBIAEMOE B IIENAX
COKpAILEHUS TPYIOBBIX 3aTparT , yIydlleHUs yCIOBHH Tpya , TOBBILIEHUs 00beMa BbIITycKa ( TPOM3BOAUTEILHOCTH
TpyJa ) ¥ Ka4yeCTBa MPOIYKIUH .

MexaHu3a1ys HalpaBJeHa Ha MEPEeBO] OTACIbHBIX PYUYHBIX ONepanuii oO0pabOTKU MM APYTHUX ONepanuii Ha 00-
CITy’KMBaHHE yCTPOUCTBAMHU ,yTPABIIEMbIX OlepaTopaMu (B IPeBHOCTH OJIOKH , poranu , KaramyssTsl). [Ipn mexa-
HM3auuK QyHKIMKM pabouero CBOAATCS TOJIBKO K YHPABICHUIO pabOTON , KOHTPOJIIO KauecTBa U PErYJIMPOBAHUIO
MalIKH.

Ilox aBTOMaTH3anuel TEXHOIOTHYECKUX MPOLIECCOB CIIELyeT MOHUMATh IPUMEHEHHE SHEPTUH HEXHUBOU NPUPOIBI
JUISL BBITTOJTHEHUST 9TUX TPOIIECCOB MIIM UX COCTaBHBIX YacTell U ynpaBiIeHHe MU 6€3 HEMOCPEICTBEHHOTO yUacTHs
JOAEH , OCYIIEeCTBIAEMAast B LIEJISIX COKPALIEHUS TPYAOBBIX 3aTpar , YJIy4lIeHUE YCIOBUH TPY/a , IIOBBILICHHE 00be-
Ma BBITyCKa , Ka4eCTBa MPOTLYKIUH .

ABTOMaTH3aIMs IPEACTABIAET COOOM 3Tan MPOU3BOACTBA , IPH KOTOPOM YEJIOBEK OCBOOOMKIAETCSA OT HEMOCPEACT-
BEHHOTO BBINOJIHEHUS (DYHKLMH yIIpaBICHHUS TEXHOJIOIMYECKUMU IporieccaM .DYHKINH NepealoTCst CeLHalbHbIM
YHpaBISAOMNM ycTpoiicTBOM (peryistopoM ) CAY , CAP . IIpocTeiimne 31eMeHTH aBTOMATU3AIHH : OTKIIOYECHUE
npecca B BEPXHEM IOJI0KEHUH MOJI3yHA C TIOMOIIBI0 KOMAH/- amnapaTa , peryJIMpoBaHUe TEMIIEpPaTyphl HarpeBa
neyei .

Paznuuaror BUABI aBTOMATH3allMU U MEXaHU3ALUH : - IEPBUYHAS M BTOPHYHAS ,

- JaCTHasl U MOJHas ,
- eIMHWYHAsl ¥ KOMILIEKCHAS .
[lepBuunas A. u M. -3amMeHa py4HOTro Tpyza .
Bropuunas A. u M. -3amera A. u M. npuMeHsAIack KpoMe Py4HOIO TpyJa U MalllMHHAs SHEPTHUS .

ABTOMaTHKa U3y4aeT OOLIME 3aKOHOMEPHOCTH U yCIIOBUS (DYHKIIMOHUPOBAHHUS ¥ aJITOPUTM YIIPaBICHUS U pa3-
JIMYHBIX TEXHOJIOTMYECKHUX MPOLIECCOB C LIEIbIO Pa3pabOTKH NPUHIIMIIOB IOCTPOSHUS CUCTEM aBTOMAaTU3MPOBAHHOTO
ynpasienus CAY .

CperncrBa MEXaHHU3ALMY - YCTPOKUCTBA , yIIPaBIIsIEMbIE JIOABMHU (BKJIIOYEHHE U OTKIIIOYCHHE) .
CpencrBa aBTOMaTU3aLMHU - YCTPOICTBA , YIPABJICHUE KOTOPHIMH IPOM3BOANTCS 0€3 BMELIATENILCTBA B CIICICTBUH
CAYV.

Ponb aBTOMaTH3anuu B Ykpause yBenuuuBaercs . TexHUUecKas HSOOXOAMMOCTb aBTOMATU3ALUH - HAJINYHUE BCE
YBEJINUYHMBAIOIIETOCS IIPOTUBOPEUHUS MEX1y OIPAHMYCHHBIMI BO3ZMOKHOCTSMHU OIIEPaTOpa U BCE BO3PACTAIOIMMHU
OCHOBHBIMH IIapaMeTpaMu 000pyI0BAHHUS

DKOHOMHYECKas HEOOXOAUMOCTh - U3MEHEHHUE IyTel POocTa MPOU3BOAUTENBHOCTH Tpyaa , 00pr0a 3a MOBHILICHHE
3¢ PEeKTHBHOCTH MPOM3BOJICTBA , 32 CHIIKEHHE Ce0ECTOUMOCTH .

Harue otcraBaHue J1erko 0OBSICHUMO COLUAIBHO :

- HM3Kas 3apIuiaTa pabo4ero , BBICOKasi CTOMMOCTb aBTOMATH3aLMHU | CUCTEM POOOTOB ;
- HEBO3MOXKHOCTh pabounx TpeboBaTh BEICOKOM 3apaboTHOM mIaThl ( He OBUIO BO3MOXHOCTH 0acTOBaTh );
- HE 3aMHTEPECOBAHHOCTh KOJUICKTHBA B KAYECTBE MPOLYKINIH ;
- CYILIECTBOBAHUE YOBITOUHBIX IPOM3BOACTB , HA JIOTALHMIX .
B nacrosmuii MOMEHT :
- TpeOOBaHME TOBBICUTH 3apa0OTHYIO IIJIATY ;
- 3a0aCTOBKH ;
- Haznoroas nonutHka ( Ha 1 pyOb 3apruiathl --- 1 py6ab B OI0mXKeT ) ;
- 3aMHTEPECOBAHHOCTh KOJUICKTHBA B Pe3yJIbTaTax Tpya ( BBICOKOE KauecTBO , HU3Kas CTOMMOCTD ), HHaue OaHKpOT-
CTBO , Oe3paboTuna .

TexHoOrnuecKue MpeocbUIKn ABTOMATH3ALMI

Jlns BHenpenus cpeacts A u M tpebGyercst onpeienéHHas TeXHOIOTMYEcKas OAr0TOBKA , KOTOpast BKIHOYAeT
YHU(UKALMIO U THITM3ALHUIO TEXHOJIOTHYECKOT0 IIPoLecca , TEXHOJIOTHYECKOi OCHACTKH M 000pYyIOBaHUs , CTaHAap-
TH3ALUI0 ¥ HOPMAJIM3ALMIO KOHCTPYKIIMIT BBIITYCKaeMbIX JETalIeH C LeNbIo Pa3paboTKH IPYIOBBIX TEXHOIOIHYE-
CKHX TIPOLIECCOB 00PaOOTKH , U3MEHEHHUsI KOHCTPYKINH ST JUIsl JOCTHKEHUS 00JIee BBICOKOH €€ TeXHOJIOTMYHO-
CTH .

Tunuszanus v yHudukaus TeXHOIOTHYECKOro MpoLecca U JieTalaeil HO3BOJISIOT 3HAYUTEIBHO COKPATUTh HOMEHKIIA-
typy KIIO , ynopsa0o4nTh YUCIO TEXHOJIOTMYECKUX ONEpaLiii EPEXOI0B .

CTpyKTypa Cpe/ICTB MEXaHU3aIMU ¥ aBTOMATH3ALIH .
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YVYO

YO3 - ycTpoiicTBO 17151 3arpy3Ky M OpUEHTALMH 3ar0TOBOK ( AJIS CO3/1aHM 3araca 3ar0TOBOK 00eCIIeUnBaIOIIUX
HETPEePBIBHYIO PadOTy TEXHOJIOTHYECKOr0 000PYAI0BaHUS B TEUCHHE HEKOTOPOTo BpeMeHH (OyHKepHbIE pa3rpy304-
HBIE YCTPOWCTBA , pa3MaThIBAIOIINE YCTPOUCTBA ).
VII3 - ycTpoiicTBO oJayy 3ar0TOBOK B LITAMII .
YMT - ycTpoiiCTBO MEKOMEPALMOHHOTO TPAHCIIOPTUPOBAHHS ( MAHHITYJISITOPHI , rpefidepHbIe nepeaaroiie yCTpoi-
CTBA )
VYV]I - ycTpOHCTBO yajaeHus OTIUTAMIIOBAHHON AETalH .
YVYO - ycTpoiCTBO yAaneHus! OTXOIOB .
VYCII - ycTpoiicTBO CKJIaAUPOBaHHUS (CTaeIUPOBAHHUSA ) .
YCII - yerpoiicTBO aBTOMAaTU3AMU 1 MEXaHU3ALUK CMEH IITaMIIa .
KBY - xoHTpospHOE OiIOKHpYIOLIee YCTPOUCTBO ( Han&KHOCTh , 6e3aBapuitHOCTS )
Bosmoxno obsenunenue YII3 , YMT , YY1 (po6oTs! )
Ceituac Bc€ Oouble npuMensercs OBM .
IIpoextupoBanue Tex. mpouecca OLI BxirouaeT B ce6s1 HECKOIBKO OCHOBHBIX 3TAIIOB :
- aHaIM3 KOHCTPYKUUH AETaI Ha TEXHOIOTHYHOCTh
- MpopaboTKa BO3MOXKHBIX KOHCTPYKTUBHBIX U3MEHEHUH (OPM JieTasell 1 BO3MOXKHOCTh 3aMEHBI MaTepuaia
- BBIOOP TEXHOJIOTHYECKON CXEMBI ITAMIOBKU
- pa3paboTKa uepTexa ITaMIIOBAaHHON AeTanu
- olpeJieNieHue Macchl M GOpPMBI 3arOTOBKH M BHIOOP METO/Ia €€ MOJIydeHHUs U3 UCXOJHOrO MaTepuaia
- HA3HAYEHUE TEXHOJIOTUYECKHUX OIepaluid 1 nepexonoB GOpMOU3MEHEHHs
- OlIpeJIeNICHUE YACJIBHBIX U MOJIHBIX YCUIIHI Ne(h)OpMUPOBAHUS
- BBIOOP OCHOBHOT'O IITaMIIOBOYHOT'O U BCIIOMOI'aTEILHOTO 000pYyI0BaHUS , pacyeT NOTPeOHOro KOJInuecTBa 00opy-
JIOBaHUS
- KOHCTPYHPOBAHUE MITAMIOBON OCHACTKH : BBIOOP MITAMIOBOYHOMN CXEMBI , pab0dYero HHCTPYMEHTA CPEICTB MeXa-
HHYECKOTO M aBTOMATHU3HPOBAHHOTO Mpolecca
- SKOHOMHYECKHH aHaJIM3 U COMOCTABIEHNE HECKOIBKHX AJIbTEPHATUBHBIX TEX. MPOIECCOB.

Jlexius 2
ABTOMaTH3aIMs U MEXaHHU3AIMsl IITaMIIOBOYHOTO IPOU3BOACTBA.
B xonoaHO# AMCTOBOI MITAMIOBKE aBTOMAaTU3UPYIOT U MEXaHU3UPYIOT CIEAYIONIHE 3JI€MEHTHI IPOU3BOICTBEHHOTO
nporecca:
1. mojauy mMojoc , ICHT U ITYYHBIX 3arOTOBOK K IIPECCY B MPOILIECCE ITAMIIOBKH
2. CcMa3Ky mepej ITaMIIOBKOH U e€ yaneHHe MOoCie ITaMIIOBKH
3. ynmaneHue fertanei ¥ OTXOJOB U3 IITAMIIOB



MOZICYET U YKJIAAKy OTIITaMIIOBAHHBIX JeTanen

yTpaBJIeHHe MPOLECCOM IITAMIIOBKH , COPTHPOBKY U BBIKIIOUEHHE Tpecca MpH MOsIBISHUH Opaka
MEXOIMEPAIMOHHYI0 TPAaHCIOPTHPOBKY

yJaJleHue OTXOJ0B M3 IieXa .

Nowns

Bce cpencTBa aBToMaTH3alMK M MEXaHU3ALMHU COCTOAT U3 PsJia Y3J10B M MEXaHU3MOB , ()yHKIMOHAIBHO CBA3aHHBIX
MEXIY co00ii .

N300pazum 0600111eHHYI0 CTPYKTYPHYIO CXEMY CPEICTB aBTOMATH3ALUH , XapaKTePHOH 0COOEHHOCTHIO KOTOPOH
SBJISICTCS 3aMKHYTOE CTPOCHHUE , TO €CTh HAJINYNE B3aUMOCBA3EH MEX1y BCEMU MEXaHU3MaMH , OCYILIECTBIIICMbIE
Yyepe3 CHCTEeMY yNpaBleHHs U OJIOKHPOBKH.

ITPUBO/J]

peoOpasyromuit

MEXaHU3M cjicTeMa yTpaBliCHUs
1| OJIOKUPOBKH

CpelcTBa OPHEHTALN

3aXBaTHBIN OpraH

Knaccuduxaius 3axXBaTHBIX OPraHOB :

1.be3 ynpaBnsieMoro cujioBoro yCTpoucTBa
a) GPUKINOHHBIN
0) KIMHOBOI
I. ponukoBsli
II. mapuxoBbIit
III. sKCcLIEeHTPUKOBBIi
IV. nanrossiit
B) HOXKEBOM
T') KPIOUKOBBIH
1) TOJIKAKOIIU I
[.  mmbepnsbIii
II. unano4HbIi
III. nuckoBBIA

€) KapMaH4YHUKOBBII

) TPaBUTALIMOHHBIN
I.  oTkpbIThIH
II. 3akpbIThII

2. C ympaBisieMbIM CHJIOBBIM YCTPOHCTBOM
a) (GPUKLHNOHHBIN
I. mexanuueckui
II. nHeBMaTnueckuit
0) MHEeBMATHYECCKUI
B) KJICILICBOM
I. nHeBMaTmueckuit
II. ruppaBanueckuit
I') TPaBUTALIMOHHBIN
) 3JIeKTPOMAarHUTHBIN

XapakTepHble 0COOCHHOCTH 3aXBATHBIX OPraHOB.

THIT METO/IBl Y/ICp)KaHHUs U | XapaKkTepucTHKa 3aXBaThIBaHUE 0CBOOOXKICHUE
opraHa HEePEMEILECHHS 3aro- 3ar0TOBKU 3arOTOBKH B
TOBKH nepuo pao.
X0/
bpukuy- TpeHHEM HE NPEePBIBHbIN 3aBUCHT OT COCTOSIHHSI 3arOTOB- | BO3MOYKHO TOJIb-
OHHBIH Marepual KU M OT IUIABHOCTH U3MEHEHHs | KO C ynpasiisie-




CKOPOCTH MEPEMEIICHUS MBIM CHJIOBBIM
Y-BOM.

IIHEBMa- pa3pexxeHueM Ha IUIOCKAsl IITYYHAsl | yXyAmaercsi 6e3 yrnpaBisieMoro | BO3MOXHO
TUYECKUIl | BHyTpeHHEH IOJIOCTH | ¢ HeNpepbIBHON CHJIOBOI'O YCTPOICTBa II0 Mepe

3axBara [IOBEPXHOCTHIO YBEJIMYEHUS JEATEIbHOCTH

3axBaTa YAEp>KaHUs 3aTOTOBKH
JEKTPO- MarHUTHBIM TIPATSI- MITYYHOE JIF000H MPOUCXOAUT CO CTYKOM, HE00- BO3MOXHO
MarHuT- KEHHEM (opMBI U3 HaMar- | XOAMMO MPEIBAPUTEITEHOE
HBIN HUYMBAEMOTO pazaeneHue co CTAaHUHOM
Marepuana

KIMHOBOM | yIpyruM 3aKkjIMHUBa- | He IIPEpbIBHBIH HE BO3MOXHO

HUEM MaTepual
HOXEBOM BHEJJPEHUEM B 3aro- HE IPEepbIBHBIN 3aBHCUT OT COCTOSIHUSI HOXKEH HE BO3MOXHO

TOBKY MaTepuan HEeyCTONUnBOE JUIsl TBEPABIX

MAaTepHaIoB

KJICILIEBOM | TpEeHUEM U yacTUy- HENpepbIBHBIN ycToituusoe BO3MOXHO

HBIM BHEJPEHUEM B MaTepuail u

3aroTOBKY LITYYHBII
TOJIKAI0- yCHIHEM B HampaBie- | oObEMHas, MITyd- | HEYCTOWYMBOE IS 3aTOTOBOK BO3MOYHO
muit HUH JIBIDKCHUS Has
KapMaH- TPAHCIOPTUPOBAHUE o0beMHast IITyY- HEYCTOWYMBOE IPU OOJIBIINX HE BO3MOXHO
YUKOBBIN CHelUalIbHOH 110JI0- Hasi CKOPOCTSIX

CTBIO
KPIOYKO- TPaHCIOPTUPOBKA 32 IITY9IHAs U He- ycToH4nBOE BO3MOXHO
BBII OTBEpPCTHUE B 3aTOTOB- | MpPEpPBIBHASA C

Ke OTBEpPCTHEM
rpaBuUTa- CWJION TSDKECTH HITy4Hast HEYCTOHYMBAast ISl JIETKUX HE BO3MOXHO
LIMOHHAs

ITpuBOA CPEACTB aBTOMATU3ALMH JIOJDKEH 00ecIeunBaTh TpeOyeMoe IBHKCHIE 3aXBaTHOTO OpraHa ¢ 3aroTOBKOM

uau 0e3 Heé
IMPUBO
|
| |
OT ITPECCA [/IH,Z[I/IBI/II[YAHBH]:»IFI
|
[ _ I _ I _ ]
BAJI OTBOPA DJIEK-KWN TUAPAB-K1U [ THEBMO-KN HHEBMO-u
MOIIIHOCTHU TYIPAB-KUU

IIpu 3KcIuTyaTaluy IPUBOJIOB B YCIOBHAX Ky3HEUHO-IITaAMIIOBOYHOTO MPOM3BOJICTBA PELIAIOIIEE 3HAUYEHHE HMEIOT

ux cneunquecme 0COOCHHOCTH : COCTaBHBIC JICMCHTBI , TUII IPUBOJA , JOITYCKa€MO€ Y1CII0 BKJIIOUCHU I , TOY-

HOCTb OCTAHOBKH M T.I.

VuursiBast crienuUKy IPOM3BOACTBA , KOTIA 33 OJHHM IIPECCOM 3aKPEIJICHO HECKOJIBKO JAeTajeil , He0OX0AUMO

MpelyCMaTpUBATh BO3MOXKHOCTh OBICTPOH MepeHanaaku . B aTom ciryyae Gonee mpuroHsl HHAWBHIYallbHbIE IPUBO-

JIbL.(HO OHU MEHEE JIOJTOBEYHBI).

IrpeOGpa3yloume (mepenaronyie) MEXaHU3MBI.

[—| [IOCTYIIATEJIbHOC B
INOCTVIIATCIBHOC

KJIMHOBBIC

NOCTYNATCIIbHOC u

_BO BPAIIATCIRHOC |

BHHTOBBIC

[—| BpallaTeJIbHOE

KPUBOILUITHBIN

BO BPAIIATCIBHOC

HETPEePBIBHOTO
JEUCTBUS

BpallaTeIbHOe

|_BO BDANIATCILHOC |

KPUBOIITUITHBIA
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BBenenne cpeAcTB opUeHTALUH U IEPEOPHEHTAIIMY B aBTOMATU3UPYIOIINE yCTPONUCTBA BBI3BAHO HEOOXOAUMOCTHIO
4yE€TKOIl OpHEHTAlMHU 3arOTOBKH B 331aHHOM IOJIOKEHUH IIPU TToade e€ B pabouyio 30Hy .B 0OCHOBHOM NMpUMEHSIOT
JUISL TPAHCTIOPTHPOBKH MEXKLy MEPEXOJaMu .

K cpeactam nepBuYHOI OpHEHTAIMU OTHOCSTCS (JIOTKU ,KPIOYKH , KAPMAHBI H T. 1.

BropuuHas opueHTanus NpOU3BOANTCS MO JEHCTBUEM CUII TSXKECTH , BCTPAXUBAHUS , BUOPALINM MIIM TIOJ MeXa-
HUYECKUM BO3JIEIICTBUEM .

CucreMsl yripaBieHUs 1 OJOKMPOBKH CPEJICTB aBTOMATU3ALUH  MEXAHU3AI[MN 00€CTIeUNBAIOT BKIIOUEHHE IIPHBO-
Jla , CBSI3BIBAIOT (COTMIacyioT ) paboTy 3aXBaTHOrO opraHa ¢ paboToil mpuBoJa , MPEIOTBPALIAIOT TIOJIOMKH DJIEMEH-
TOB CPEJCTB aBTOMATH3ALHH, ITAMIIOB 1 000pYyJOBaHUs IIPU HEYETKON MM HENPABUIBHOH paboTe 3aXBaTHOTO
opraHa B OIIaCHOH 30HE Ipecca.

FHCTema TPEeJOXPAHCHUS 1 6n01<1/1p0131<y|

|HpenoxpaHHTenb | |CpeL[CTBa OIIOKHUPOBKHI |
|

(bpuKInOHHAS OITHYECKHE
Eyﬂa‘{KOBLIe | K1)HT3KTHI>IC JIATYHKA |
EpymnHHHe | |3H€KTpOMaFHI/ITHI>IC |

inpraL’.ByKOBLIe |

c’[pyﬁﬂble

Jlexuus 3
OCc00EHHOCTH aBTOMATH3ALUH ,MECTO [ITAMIIOBOYHOT'O IIPOU3BOACTBA .

B KadecTBe HENPepbIBHOIO MaTepHalia HCIOb3yeTcs : JICHTA , 110J10Ca , JICHThI INMPOKOPYJIOHHOH CTallk , IPOBO-
JOKA U T. [I.

HcxonHslit MaTepua A0KEH OTBEYATh CIISLYIOIMM TPEOOBAHUSM :
1. HenpepbIBHOCTB 1O1auK OHOM M TOH e 3arOTOBKH K TEXHOJIOIHYECKOMY 000pY/I0BaHUIO B TCUEHHH HEKOTOPO-
IO BPEMEHH .
2. OpueHTanus 3arOTOBKM OTHOCUTEILHO HHCTPYMEHTA .
3. BO3MOXXHOCTb I1OJy4eHHs OZTHOBPEMEHHO HECKOJIbKHUX JETAICH B PE3yJIbTaTe OC/ISI0BATEIEHO COBEPLIAEMBIX
XOJIOB JIMCTOIITAMIIOBOYHOTO TIpecca .

CTpyKTypHasi cxeMa KOMIIOHOBKHU CPEJICTB aBTOMATH3aIMHU JUIS IITaMIIOBKU



U3 HENPEPHIBHOTO MaTepHaa .

€XHOJIOTMYECKUII arperar .
2- OpUEHTHPYIOLIE-TIUTAIOIIEE YCTPOUCTBO
3- moparoiee yCTpoHCTBO

4- ycTpoiicTBO 1J1s yaajieHus: OTpaboTaHHOTO MaTepHraja
5- yCTpOWCTBO [UIsl yAAJIEHUS TOTOBOW A€Talu

C noMoIIbI0 OPUEHTHPYIOLIE-TIUTAIOIIUX YCTPOICTB 00eCIeYNBAETCs yCTAHOBKA M IIOATOTOBKA HCXOHOTO MaTe-

puaia, obecrneunBaeTCs OpHUEHTALMA OTHOCUTEIIBHO 3aXBATHBIX OPTAHOB .

[Monatouue ycTpoiicTBa 00eCeUnBalOT 1104a4y HCXOJHOT0 MaTepuasa HeOCPEICTBEHHO B pab0ouylo 30HY TeX-
HOJIOTHYECKOT'O arperara .

OpHeHTHPYIOIIE-IIUTAIOLIEE yCTPOHCTBO:
1) pa3MaTbIBarOIIe-IPABUIIbHBIEC YCTPOUCTBA
HPUMEHSIOT IPH IITAMIOBKE U3 JICHTHI , IIUPOKOPYJIOHHON CTAJIU U IIPOBOJIOKH .
Br10upalioT B 3aBUCMOCTH OT Macchl pyjoHa [1]:
1o 100 xr - He IPUBOAHBIE TUIA KATYILIEK
1o 150 xr - nmpuBoAHAas TUMA KaTyLIEK
110 500 Kr - IPUBOJHBIE C YCTAHOBKOW PYJIOHA HAa KaTKU
6onee 500 kr - npuBoAHbBIE OapabaHHOTO THIIA

B kauecTBe npuBoja - aCPIHXpOHHLIﬁ MHOFOCKOpOCTHOﬁ JBUTATCIIb UM ABUIAaTECJIb IIOCTOSIHHOI'O TOKA .

CxeMa PHBOJIHOTO Pa3MOTOYHOTO MPUCHOCOOICHHS ¢ AaBTOMaTHYECKUM PeryJIMpOBaHHEM
mrara obopora .

IMosyueHue Ka4eCTBEHHOW JIETaIM 3aBUCHUT OT IIPUMEHEHHUs IIPABKU MaTepuaa : C HOMOLIbIO YCTPONUCTBA , CO-
CTOSILEr0 U3 MPaBUIBHBIX PyJIoHOB :S=0.4-1.5; 1-4
KOJI-BO posukos 7-11 5-7
npu S>2 - 06s13aTeNbHO

2)10JI0CO U JTUCTOYKIIAAUUKH
Ecnu onHa nertanp BeIIONHIET QyHKIUN OJAYM IITYYHBIX 3aTOTOBOK , TO YKIaAYMKHU BBITOTHSIOT CIIETYIOIIUE
GbyHKIMY :
- OTAEJNSAIOT MOJIOCHI OT CTOIBI
- MOAHUMAIOT OMPEENEHHYIO M0JI0CY MM JIUCT Ha yPOBEHb HIXKHETO LITaMIIa
- BBOJUIT 3aTOTOBKY B 30HY J€MCTBUS MOJAIOLIETO YCTPOMCTBA
Omnepalyu OTAENEHHs OCYIIECTBIISIOTCS 3a CUET CMIENHAIbHBIX 3aXBATHBIX YCTPOWCTB , MArHUTHOTO Pa3/ieNIUTENs

MarHUTHBIN pa3feIuTelb , padOTAIOLINH C  HCIIOIb30Ba-
HHEM OTTAJKHMBAIONIUX CHJI IIPU Pa3MEIEHNH OJHOUMEHHBIX MOII0COB MAaTHUTOB OAMH MPOTHB APYToro (MarHUT-
HBIN pa3/enuTeNnsb)



JIucToyKIaguMKU M JIMCTOMOAABATENH ISl KPYMHOrabapUTHBIX 3arOTOBOK HEMOCPEACTBEHHO B PaOOUyI0 30HY
npecca .

3) ABTOMaTH3MPOBAHHbIE CTEIUIAXKH .
Jl1st aBTOMaTU3MPOBAHUS COPTOBOTO IIPOKATA Ha KPYITHBIX TOPAYEBHICAJOUHBIX aBTOMATAX, IIPH OTPE3KE 3ar0TOBOK
Ha COPTOBBIX HOXKHHLAX U T.I.

[Tonatouue ycrpoiictaa .
KaK TPaBUIIO SIBJISTFOTCS JOMOMHUTEIBHBIMU Y37IaMH K TIpeccaM (3a UCKIII0UEeHHEM IPECCOB aBTOMATOB ).
OnHUM M3 TIaBHBIX YCJIOBUH MPUMEHEHUS M0 ABIAETCS oOecreyeH e 3aJaHHO TOYHOCTH MOJaYH 3ar0TOBOK
Ha paboYyI0 MO3UIMIO IITAMIIOBKH , KOTOPAsi 3aBUCHUT OT BEITMUMHBI YCKOPEHHUS , PA3BUBAEMOE 3aXBATHBIM OPTaHOM .

Tun nopaun | Ilpuson [ar,mm. Tonmuna nosioca | ToyHOCTH Honyctumoe | MakcumainabHOe
JICHTHI mojawi,MM | 9HCIO XOHO0B | ycKopeHHe ,M/c]
BAIJI <400 <1-5 <5 -+0.2 <200 15
Bonkosas
ITOJI3YH <120 <0.8-3 <3 -+0.1 - 10
PonmkoBo- BAJI <250 1.0 3 +0.1 15
KITUHOBAst <500
MNOJI3YH <100 1.5 2 -+0.05 15
BAIJI <100 0.8 5 -+0.5 5
KprouxoBas <200
ITOJI3YH <60 0.5 3 -+0.3 5
Kitemesas BAIJI 200 1.0 3 -+0.3 20
<300
INOJI3YH 75 0.8 3 -+0.2 20

BomnkoBsie mogaun : ( GpUKIMOHHBIN 3aXBaT POJIMKAMH ) BOJIKOB ) OXHOCTOPOHHEE (C OAHOM CTOPOHBI IITAMIIA)
JBYXCTOPOHHEE BpaIlleHHE BOJIKOB IIPOM3BOANTCS XPAIIOBBIM HIIH ()PHUKIMOHHBIM MEXaHU3MOM OT KPHBOIIUITHOTO
BaJIa Ipecca ¢ HOMOIIBIO PEIYAroB , TAT , U peek. JIst mpeoOpa3oBaHus HAYaIbHOTO ABM)KEHHUS MTOJAIOIINX BOJIKOB
HCTIONB3YETCs XParioBoe YCTPOHCTBO , MM POJIMKOBast MyTa oOroHa .

BaJIKOBO CEKTOPHEIE (TIPEHUMYIIECTBO - HET IIOCTOSTHHOTO TOPMO3a , HU3KHE SHEPIreTUUSCKUE 3aTPaThl)
Ponuko-knuHOBBEIE TOAAYH.
COCTOHMT M3 ToJaromiel u Gokupyromieit kapeTok ( Jamie Tonkaromero tuma). KoncTpyupyercs Ha mmTe.



IIpuBon wnm ot Bana wiy mramna . Kak npasuno B moa-
BIDKHOM KapeTKu 3 mapbl POJIHMKOB .

[upoTa mon3yyecTy B CEpUIHOM U MAaCCOBOM IIPOM3BO/CTBE (B CICACTBUU HA/ICKHOCTH , JISTKOCTH HAJIAIKH ).
ITpu yBenn4eHUH YHCIIAa XOI0B CHUXKACTCSI TOYHOCTD B CIICACTBUU HHEPLIHOHHBIX CHII .PacuUThIBAeTCSI 110 TATOBOMY
yeunuio Q3.

Pacuetnoe ycunue
Qp=Q3+Quu+T=Q3+Gkap(a/g+u )

Q3 - TAroBOE ycmiue , CO3aBaeMoe 3aXBaTHBIM OPraHOM
T - cuna TpeHus B HaNPaBILIFOLIHMX
Gkap - cuiia TSDKECTH MOABHKHOM KapeTKH
Q - MakcHMaJbHOE YCKOPEHHUE MePEMEICHUsS JICHTHI
1 - ko3 durment tperus = 0.1

3. KproukoBble ojauu .
IIpumensrorcs mpu S =0.3 -5 MM .
IIpuMeHeHUE BO3MOXKHO IIPU HATUYHUE IEPEMBIUCK .

4. KnemieBble ogayu .

Hcnons3ytorest TaM , rie TpeOyeTcs MOABIDKHAS TOYHOCTh MOAYH , IIPUMEHSIETCS Jallle BCer0 HOXKEBOI 3aXBaTHBIIM
oprad . OH BBIIIOJIHSIETCS C IPUBOJIOM OT IIpecca WM OT ITHEBMOLMIIMHAPA (IIpH OOJIBIIOM Imiare mojgadn ) . [Ipume-
HSAIOT 1 ¥ 2-X CTOPOHHIOIO Oozauy .

Jlexnus 4.

ABTOMATU3AIMA ITPOLIECCOB IITAMIIOBKUY 13
INTYYHBIX 3AI'OTOBOK.
IMpyn mraMnoBke u3aenuii U3 MTYYHOH 3arOTOBKH HEOOXOJMMO OCYIIECTBUTH HEIPEPHIBHYIO OPHEHTALIUIO 3ar0TO-
BOK U IIEPHOANYECKYIO [IOAavy UX B pab0odyIo 30HY INTaMIIA .
Pa3BuBaeTcs 10 yTH CO34aHUS CPEICTB A. yCTaHABIUBAEMBIX HA IIpECCE , T. €. YPUBEPCAIbHBIX , U CPEICTB aBTO-
MaTH3alUM , BCTPA€BaeMbIX HEIIOCPEICTBEHHO B MHCTPYMEHT 9mramn 0.

Kraccngukanus 3arpy304HbIX aBTOMaTHIECKUX YCTPOICTB

3arpyzounsie  [lomaromme VY nanstonue Cranenupyromye TparcnopTHpyoIHe

6yHKepa, mUuTaTelun, C6paCI)IBaTeJ'II/I CKJIU3bI, )KCJIO621,
Mara3uHbl I_HI/I6epHI:Ie BBIHOCAIIINE CTCPIKHU CKaTbl



peBOJIbBEPHBIE ycTpoiicTBa Kaccera TPaHCIOPTEPHI

rpeiidepHbie C MMObEMHBIM BUOPAIMOHHBIC JIOTKU
KOMOHWHHPOBAHHBIC MEXaHH3MOM

MEXaHHIECKHE

pyKH

3arpy3ouHble YCTpOiiCTBa MpeIHAa3HAYEHBI JUIS 3arPy3KH MIUTATENs 3ar0TOBKAMH B OPHEHTHPOBAHHOM TTOJIOXKEHHH .
[oparouye ycrpoiicTBa - HoAaya 3aroTOBOK B pab0ouyo 30HY IITaMIIa.
TpancnopTupyomye yCcTpoicTBa - A CBA3U MEXIy aBTOMATH3UPOBAHHBIMHU YCTPOWCTBAMH M TPAHCIIOPTHPOBA-
HUS OTLITaMIIOBaHHBIX M3JENUI U3 paboueil 30HbI
IITAMIOBKH .

CTpyKTypHas cxema aBTOMAaTH3MPOBAHHOIO MHOI'O II€PEIaTOYHOTrO LITaMIa.
1.- TEXHOJIOTMYECKUI arperar.

m . 2.- OpHeHTHpYIOIIee
1 3.- nuTaromee
D: D 4.- moparomee

5.- yransmwouee
6.- cTanenupyrolee 1 TPaHCIIOPTHPYIOLIEe

7.- yCTPOWCTBO Ul yAaJ€HUs OTXOI0B.
8.- mepezatroiee yCTpoucTBO.

1.3arpy304Hble yCTPOUCTBA.

Pa3penstor Ha OyHKEpB! U Mara3uHsl .

ByHkepbl 00ecreunBaroT 3axXBaT 3aroTOBOK M3 00LIeH MacChl 3ar0TOBOK B OYHKepe , OpDHEHTHPOBAaHKE B IPOCTPAH-
CTBE U BblAady X 10 3aJJaHHOU IporpamMMe : MOLITYYHO ,IPYIIaMU ,IOTOKOM .

ByHKephI Ha3bIBAIOT ABTOMATUYECKUMH 3aXBaTHO-OpUEHTUPYIOIUMHE ycTpoiictBamu (AB30Y).

ByHKeps!I B 3aBUCUMOCTH OT KOHCTPYKIUU MOAPA3JCIAIOTCA
KPIOYKOBBIE , KAPMAHYMKOBbIC-HAKIIOHHBIE , KAPMaHYUKOBbIC-BePTUKAJIbHBIE, 3y0UaThie, IeIeBble, CEKTOPHBIC,
HOXe-
BBIC ,C ITOJIBHKHBIMH TI0JTy BTYJIKAMH , CO LIETKaMH , JIONIACTSIMYU , BHOPALIMOHHBIE U JIP.

bYHKEPBI
C 3aXBaTOM U OpHeHTaHHeﬁ C 3aXBaToOM U OpI/IeHTaHI/Ieﬁ C 3aXBaToOM U opHeHTaunef/i
NOUITY4YHO rpynnamMu IIOTOKOM
l KPHOYKOBBIC l 1ICJICBBIC lBI/I6paIII/IOHHI:I€
KapMaHYHUKOBBIC CCKTOPHBIC
(C HaKJIOHOM, BepTI/IKaJ'[BHI:IC) HOXCBBIC
3y6anLIe C IOABM?>KHBIMHU I10JIY BTYJIKAMH

CO I €TKaMu
C JIonacTaMu

MarasuHbl npeIHa3HaYeHb Il HAKOIUIEHUS B OJJMH PsiJ] ONPEAEIEHHOTO KOJIMYECTBA 3ar0TOBOK , KOTOPBIE B OpH-
€HTHPOBAHHOM I10JI0KEHUH TIEPEMELIAIOTCS K MMUTATENIO IO/ ICHCTBUEM CHJIbI TSDKECTH WIIH IPUHY IUTEbHO. [To1-
pas-

JeJisieM Ha TpyGuarbie (PsAMbIE B U30THYTHIE ) , IOTKOBBIE , T1AC CETHBIE.

JloTKM OBIBAIOT OTKPBITHIE , [T0JTY OTKPBITHIE , 3AKPBITHIE .

[pousBoauTebHOCT OyHKepa (Q mT./MUH) onpeaenseTcs no Gopmyse :
Q=al*a2*n*n
al- KOIMYECTBO MapauIeNbHBIX PAIOB 3aXBAaTHBIX Y3JIOB .
a2- KOJIMYECTBO 3arOTOBOK , 3aXBAaTHIBAEMBIX 32 OJUH pabOUMil IIUKII 3aXBATHBIM Y3JIOM .
n- 9UCII0 pabodux NUKIOB (000POTOB , XOIOB ) B MUHYTY .
M- k03¢ ¢unueHt otaaun Oy(pepHOro yCTpOUCTBA .
mpu a2=2IIR/t u n=30V/IIR
mony4yaeM Q=al*60Vn/t
R-panuyc 3axBarHoro ysna
t-paccTostHHE (II1ar) MeKAY OCSIMH DJICMEHTOB 3aXBaTHOTO y371a
V-0Kpy»KHasi CKOPOCTh 3aXBAaTHBIX y3JIOB ,MM/CEK

n=nin2n3n4, rue



1n1=Q3axB/QTeop -BepOsSTHOCTb 3axBaTa

N2=Qam/Q3axB -3()(HheKTHBHOCTH TpoIecca 3aXBaTa U OPUCHTAIINH , 3aBUCSINAS OT OPUCHTHPYIOIIHX Y3JI0B
QAI-KJULTMYECTBO 3ar0TOBOK , ITPOLIEIIMX Yepe3 MPUEMHHUK 3a OJIUH UK

n4=tpab-toct/tpab-morepu Ha mpocToii OyHKepa
QOyHKepa>TIpou3BOJI. TEXHOJOIWY. 000pyAOBaHUA Ha 5+25%

Pabounii 06vem V , obecrieunBaronnii HeMpepsIBHOCTh Pa0OTH B TCUEHUH HA3HAYCHHOT'O BPEMEHU:
V=1/K1*V0Qtpad

K1-koaddununent 3anonnenust oobema daiy OyHkepa

V0-06BeM 01HOIT 3aTrOTOBKH

tpab-Bpemst paboThl OyHKepa 0e3 JOMOTHUTEIBHOM 3arpy3KH

[MuTaromue ycrpoiictsa
OOBsICHMM NOJjauy OPUEHTHPOBAHHOM 3arOTOBKH C TIO3MIUHU 3arpy3KH Ha pab0dyro MO3UIMIO IITAMIIOBKH.

Tunsl NOJAKOIIKUX YCTPOMICTB.

XapaKTepPUCTHKA JIBHOKCHHE HPHBOJ MeX. IepeMeILICHUS
3arOTOBKH
mubepHas mwiockue s>0.5 MPSAMOJIMHEHHOE MOJI3YH . 150
noJsigeie >100 WHIMBU/I. 300
max 250
rpefidepHas mwiockue s>0.5 PSAMOJIMHEHHOE MOJ3YH 100
00bEMHBIE JTIO0BIE BaJl 250
WHIMBUI. 1000
peBosIbBEpHAs mwiockue s>0.5 0 AyTe OKPYKHO- MOJI3YH 100
CTH
obbemHbIe <120 BaJl 200
WHIABUT 300
MeXaHU4yecKas s>0.5 IO CJIOKH.TPAHCT. MOJ3YH 150
pyuka mo0bIe B OJHOH IUIOCKOCTH  MHIMBHUI. 200
MaHUIYJISATOP Jro0as B J1F0001 III-TH WHIUBUI. <500

[TubepHble moxaun
HPUMEHSIOT B OJTHOIIO3UILIMOHHOW 1 KOMOMHUPOBAHHOM LIT. , KOIJa HATIPABJICHHE NIEPEMELICHHUS 3arOTOBKU COBIIa/1a-
€T C HaIPaBJICHUEM JBH)KEHHS 3aXB. OpraHa.

O06s3aTenpHOE YCIIOBHE - HATMYHUE IUNIOCKOCTH , [0 KOTOPOH IepeMeleH e 3aroToBku periaamentupoBano ['OCT
15824-81.

[
| | Hurarenn mnGepubie

| C noJaueH MoumTyvHo | | ¢ nogaue kdckaaom | | C noavel JOpoIKKON |
[ [

¢ 6alilOHETHBIM C KJIIMHOBBIM MEXaHU3MOM
MEXaHU3MOM JIBIDK.IIHOEpa

MAasgTHUKOBOTO

IBYOK. IIMOEpa + PBIYKHBIM | I: peeUYHbIM |

E TPOCHUKOBBIM |

PaboTa mubepHoii mogayn 3aBUCHT OT KauecTBa UCXOAHOM 3arOTOBKH ( INIOCKOCTEH , 3ayCEHLIEB ).
BeprukanbHblii pabounii xox kiuna hk
hk=Smi/tg B+2r tg B/rl B<30°

I'petidepubre mogaqn.
HMPUMEHSIOT B KPYITHOCEPUITHOM , MaCCOBOM IIPOU3BO/ICTBE B MHOTOIIO3UIIMOHHBIX IIPECCaX.

. ]
‘_I]'IHTaTenH rpeiidepubie |




]
C IMTHEBMAaTHYECKUM € TUAPABINYECKUM C KYJIaUKOBBIM
MIPUBOJIOM [IPHUBOIOM MIPUBOJIOM

l:apeTKI/I C BTYJIKAMHU |

C PBIYAYKHBIM TIPUBOJIOM
OT TON3yHa

JIMHEEK C KJIABUIIAMU
JIMHEEK C MOJIYOTKPBITBIMU TpadapeTamyl
JIMHEEK C KIIELaMH

JIMHEEK C KOJIOAKAMH

PeBonbBepHas moaava.
MIPUMEHSAETCS B OJHOMO3UIMOHHBIX ¥ MHOTOITO3ULIMOHHBIX IITaMIIaX AJIs IEPEMEIEeHUs 3aT0TOBOK U yAAICHUs

TOTOBBIX JeTaneil. [IpUMeHsIoT B IITaMIIOBOYHBIX U COOPOYHBIX OMEPAIHAX .

TI[HTaTeJm PEBOJILBEPHBIE |

C TPaHCHOPTHPYIOIIUM JAUCKOM I Ir‘ pabouuM HHCTPYMEHTOM B JIHCKE

C IIEeCTePEHYaThIM PBIYAKHBIM d KITMHOBBIM .J_ c 6alfOHETHBIM  [—f KIMHOBBIM
TPUBOIOM MIPUBOIOM MIPUBOIOM MPUBOIOM MIPUBOIOM
| | |
TMOJTy YEPBSAYHOTO XparoBoro J peedHoro
MeX-Ma MepeoIuy. MEX-Ma MePeoIny. MEX-Ma MepeoIuy.
MOBOPOTA JIUCKA [10BOPOTA JHCKA OBOPOTA JHCKa

MaJIbTUHCKOTO
MeX-Ma Iepeoany.
[OBOPOTA TUCKA

Mexannueckue pyku I'OCT 16558-80
JUIS 3aTOTOBOK CJIOXKHOM KOH(HI'ypalu B Clydae HEBO3MOXKHOCTH MX HepeMelleHHs B 0AHOi miockoctu. O6ec-

MEYUBAOT NEPEMEIIECHUE 3aXBATHOI'O OpraHa B 2-X B3aUMHO NEPNEHAUKYIIAPHBIX INIOCKOCTAX .

_ l—
If Nlexanuueckue pyku | —l
|
€ MEXaHUYECKUM C MarHUTHBIM C BaKyyMHBIM
3aXBaTOM 3aXBaTOM 3aXBaTOM
| | |
KJIEIIaMH OCTOSIHHBIM | [371E€KTpO C BaKyyMHBIM €3 BaKyyHOT'O
ArHUTOM arHUTOM HAacoCcoM Hacoca
| | | |
| C PEEUYHBIM IIPUBOAOM | |c KyJIAUKOBBIM NIPUBOIOM | l: PBIYAKHBIM IIPHBOJIOM

[oxsemuas cuna  Pn=(1/B)*Py*(n*J1%/4)
B=1.2 +1.3 - k03¢ PUIKEHT YINTHIBAIOUIHNA BO3MOKHBIC YTCUKH .
Py - ynep>kuBaromas cuia , OTHOCHTCS K TUTOIIAIN COIPUKOCHOBEHMUS 3axBaTa ¢ 3arotokoit =0.03 +0.035 MIla
J1 - TmameTp MATHA KOHTAKTA.
MaHHUITY IS TOPEI - YIIPABIEMOE YCTPOHCTBO IS BBHITOIHEHHS IBUTaTEIbHBIX (DYHKIUH , aHAIOTHIHO (yHKIUSIM
YeJI0BeKa , OCHAIEHHOE pab0InM OPraHOM , HaIIpUMEp B BUAE 3aXBATHOTO yCTPOICTBA.
B 3aBuCHMOCTH OT CyMMBI BO3MOXKHBIX KOOPIUHATHBIX ABWKCHUH ( IBM)KEHUU BIOJB OCEH MPUHATOW CHCTEMBI
KOOpAWHAT) , 00beKTa MAaHHUITYTUPOBAHUS (TPAHCIIOPTUPYEMOH 3arOTOBKH ) OTHOCHUTEIBHO OTIOPHOH CHCTEMBI (OC-
HOBAHMS WM CTONKH MAaHHITYJISITOPA) MAaHUITYJIITOP XapaKTEePU3yeTCs YHCIOM CTETIeHEH MOBHKHOCTH.



MaHunyasaTop , UMEIOIUI HECKOIBKO CTENEHENH MOIBUKHOCTH U IEPENPOrPpaMMHUPYEMOE YCTPOHCTBO IIPOrpaMMm-
HOTO YIPABJICHHS JUIS BBIIIOJHEHHUS B IPOU3BOJICTBEHHOM IPOLIECCE IBUTATENIBHBIX U YIIPABISIOMNX QYHKIHUH CO-
CTaBJISIOIINX aBTOMATHYECKYIO MAIINHY Ha3bIBAIOT - IPOMBIIICHHBIM POOOTOM .

4// JAJIIOLINE YCTPOKCTBA ~

cOpacbIBaroLIIe BpIHOCALINE

[~ nueBMaruueckue [ Jorku

s pyXKUHHbIE L apancnoprepsl

[ tuuGepHbie MeXaHUYECKHE PyKH

- KPIOYKOBbIE

Jlnist ierkux nerajeil MHeBMaTHYECKHE YCTPOKUCTBA (IaBieHue 6+4 atM)

Jlnst ynaneHust cpeHerabapuTHBIX JeTallell , BBITAJKMBAEMBIX U3 BEPXHEH 4acTH LITaMIla IPUMEHSIOTCS BBIHOC-
HBIE YCTPOUCTBA .(4UCI0 X010B npecca < 30+40)

BeiHOCHOE YCTPOHCTBO C IPHBOJIOM OT IOJI3yHA [IPecca WIM HHANBHIYAIbHBIN IPUBOX (THEBMAaTHUCCKNUIT)

Cranenupyromue yCTpoucTBa

€0 cBOOOIHBIM IaJICHUEM C IIPUHY>KJCHHBIM I1aJICHUEM
3arOTOBOK 3ar0TOBOK l
KacceThl INIOCKHE KacCeThl € IOABEMHBIM MEXaHU3MOM
CTEP>KHU
CKJIM3bI
— TpancnopTupyromue ycTpoicraa ~
6e3 npuBoa € MEXaH. WM 3JIEKTPOMAarHUTHBIM IIPUBOJOM
JKes100a HaKJIOHHEIE TPaHCIOPTEPBI
CKaTbl HAKJIOHHBIC BHOPOJIOTKH

ABTOMATU3ALINS U MEXAHU3ALIUS XOJIOJHOM OBbEMHOM IIITAMITOBKH.
B 3aBucHMOCTH OT B2 000PYAOBaHUS KYy3HEYHO-IIPECCOBBIC IIEXH KOMIUICKTYIOTCSI aBTOMATHUCCKIMU JIMHUSIMHU
CO3JIaHHBIMU Ha 0aze:
- YHUBEPCAIBHBIX KY3HEUHBIX IPECCOB , AaBTOMATOB H CIICI[ATBHBIX arperaTos;
- OJIHOIIO3HIIUOHHBIX aBTOMATOB U CIICIIHAITBHBIX arperaTos;
- MHOTONIO3UIIMOHHBIX M OJJTHOTIO3UIIHOHHBIX BBICAJOYHBIX aBTOMATOB ;
- MHOTOTIO3UIIOHHBIX BBICAJIOYHBIX aBTOMATOB U CIICIIUAIBHBIX arperaTos;
- aBTOMAaTOB KOMOAWHOB U CIICIIHAIBHBIX arperaTos;
- POTOPHO- aBTOMAaTUYECKUX KOMIUIEKCOB (OJJHO- U MHOTOHOMEHKIIATYPHOTO TIpoduiis)
- IPECCOB-aBTOMATOB U MPOMBIIIJICHHBIX POOOTOB.

LeneBoe Ha3HAYECHNE aBTOMATUICCKUX JIMHUHA PA3IMYHO: OHO MPEIHA3HAYCHO IS IIPOU3BOJICTBA IITYLIEPOB, KOJI-
MAYKOB M KPETIC)KHBIX U3ICITHIA.

ABT. TUHAU MOTYT OBITH CIIPOSKTHPOBAHBI C YUETOM CO3/IaHHS OTACIBHBIX MPOU3BOJICTB U3CTHI C 3aKOHYCHBIM
LUKIOM 00pa0OTKH, BKIFOYAIOIIEM 000pyI0BaHHE:
- 3arOTOBUTENBHOE,(popMO0OpasyrolIee, Il pa3IeIUTEIbHBIX OIEPAINi ,HaAKAaThIBAIOMIEE (T. €. JUIS U3rOTOBJICHUS
n3zaenuit)
- TEpPMHUYECKOE ¥ 000pYJOBaHKE IS CO3IaHMS TOKPBITHH (T. €. 000pyIOBaHUE IS IPHIAHUS H3IEIUSIM OIIPEICIICH-
HBIX CBOMCTB COOTBETCTBUH TEXHHUYCCKHMH TPEOOBAHHUSIMH 3aKa34YMKA)
- Iuist cOOpKY M3aenuii (HarmpuMmep: OONT-raiika,BUHT-1Iai0a),a TakXKe ISl KOHCEPBAlluK, B3BEIINBAHMS, YIIAKOBKH
u3zenuii (T. €. 000pyAOBaHUS IS IPUAAHKS U3ICTHIM TOBAPHOTO BHIA M BO3MOKHOCTSIM TPAHCIIOPTHPOBAHHSA ).

Pacnonoxxenue 060py;[013aH1/I$[ B aBTOMAaTHYCCKUX JIMHUAX U KOMIUIEKCAaX NOJDKHO OTBE€YATH CICAYIOINUM YCIOBUIM
yI[O6CTBy 06CHy)KI/IBaHI/I$I 1 pEMOHTA, BO3MOXKXHOCTH MHOI'OCTAHOYHOT'O O6CJ'Iy)KI/IBaHI/I$[, IIPOCTOTE BCIIOMOIr'aTCIIbHBIX
TPaHCIIOPTHBIX yCTpOﬁCTB, C06J'IIOI[CHI/IIO 0e30MmacHOCTH TpyAa U CAaHUTApHO-TUTUCHUYCCKUX Tpe6OBaHHI71, COKpalle-
HUIO NIPOU3BOJACTBECHHBIX TUTOTIAICH.

HpoaHanI/BpreM OCHOBHBIC THUIIBI INTAHUPOBKU aBTOMAaTHYCCKUX JIHHUA.

- HaiiGonee pacnnpoCTpaHC€Ha NocjieJ0BaTCIbHas IIJIaHUPOBKA. HHSI HEC XapaKTCPHO IOCIECA0BATCIBHOC pa3sMelic-
HI/IC(I(pyF 3a IpyromM aBTOMaTU4€CKOro 060py;[013aH1/I;[, 4YTO 0OeCIieynBacT HalMEHbBIIIEE UCIIOJIb30BaHUE Ipounu3BoOa-
CTBEHHOU mIomanu, yIIO6CTBO HaJIaIK1u U N€peHaIalKu, 06CHy)KI/IBaHI/I$I 1 pEMOHTA, MaKCUMAJIbHOC CO6JIIOZ[CHI/IG



HOpM Oe3omacHocTH TpyAa). OHAKO JaHHAs JIMHUS OYSHb PACTSAHYTA U HII I03BOJISCT OCYLIECTBIISATh MHOTOCTAaHOY-
HOE 00CITyKHBaHHE.

- JIunusa ¢ I'-00pa3HbIM pa3MelieHne 000pyI0BaHus MEHEe PacTsSHYTa, OJHAKO OHA HE OTBeYaeT TPeOOBAaHUAM
y00CTB 00CITy’)KMBaHUS TPAHCHOPTHBIMH CpecTBaMH 1iexa. JInuus ¢ ['-00pa3HbIM pa3MeleHre 000pya0BaHuUs
HO3BOJISIET OCYIIECTBIATH MHOTOCTAHOYHOE 00CITy)KMBaHHUE , HO 3aTPyIHACT JJOCTYH K OTJE/IbHBIM arperaraM.

- [T-06pa3Hoe pa3MmeleHne NPAKTUYECKH UMEET TE K€ HeJOCTAaTKH ,4To U I'-00pasHoe.

IIpy 1aHHOM IIAaHUPOBKE BO3HUKAIOT 3aTPYHEHHS ¢ COOIII0IeHHE HOPM 0€30IaCHOCTH TPYAa U3-3a GJIM3KOTro pac-
HOJIOKEHUS 000pyIOBaHUSA JPYT K JPYTY.

Mo BuAy TpaHCIIOPTHUPOBKH 3arOTOBKH OT OJHOTO aBTOMATa K JIPYroMy aBTOMaTHYECKHE JIMHUH Pa3IeisioTcs Ha
HOCJIeIOBATENbHbIC U apauieiHbIe.

[MocnenoBaTenpHbIC aBT. IMHUK B CBOIO OYEPE/Ib Pa3AeIsIIOTCS Ha JIMHUH C KECTKOH CBsI3bI0 MKy 000pyI0BaHH-
€M C MEKONEePALOHHBIM 3a[1aCOM 3ar0TOBOK M 0€3 Hero M JIMHHUMU ¢ THOKOH cBsi3bio. [lapanieiinble aBTOMAT. JIMHUN
00513aTeTIbHO UMEIOT THOKYIO CBSI3b M 00/IaAaI0T MEXONEPAllMOHHBIM 3aI1aCOM 3aTOTOBOK.

B Hacrosiiiee BpeMst ocne0BaTeabHOCTD MEPEau 3ar0TOBOK Ha JTMHHUAX C XKECTKOH CBsI3bI0 IIPH OTCYTCTBUU
MEXOIIEPaIMOHHOT0 3a1aca 3ar0TOBOK CBOMCTBEHHA TOJILKO COOCTBEHHO BBICAJJOUHBIM aBTOMAaTaM, MEXaHH3M TIepe-
HOCa KOTOPBIX MEPEJAET 3ar0TOBKY C MO3HIUH Ha IO3UIIHIO.

ITpu nepenaun 3aroTOBOK € OHOTO aBTOMATa Ha JPYTroi, BBIIOIHAIOLINIT TEXHOIOTHYEeCKHEe (QYHKINH, IT0CIe0Ba-
TENbHAs CBSA3b C MOMOIIBIO KOHBEHEPa JOMOIHAETCS HATMYMEM MEKOIEPAI[OHHOTO 3aMaca 3aroToBOK.

Ecnu MexxonepannoHHBIH 3amac obecrneynBaeTcs TOJNBKO KOHBEHEPOM , He 00/1aJaloNM BO3MOKHOCTBIO HAKaIlIU-
BaThb 3arOTOBKH, TO M1y aBTOMaTaMH yCTaHAaBIHBAETCS KecTKas cBsA3b. Koraa 3amac obecriednBaeTcst HEKOIIECHH-
eM UX B OyHKepe, CBS3b CTAHOBUTCS THOKOIA.

(DyHKLII/IOHaHLHLIe 3JIEMEHThI aBTOMATHYECKUX JTUHUN U KOMILICKCOB.

ABTOMaTHYECKUE JIMHUU COCTOAT M3 000pYyI0BaHHS /11 0ObEMHOM XO0IOIHON ITAMIIOBKHY , (PyHKIIMOHATBHBIX
3JIEMEHTOB, O0BEIUHAIOIINX 000PYJOBAaHHUE B IMHUIO H BCIIOMOTaTeIbHOE 000pyI0BaHUE.

ITpu IWTYYHBIX 3ar0TOBKaX ()YHKLHOHAIbHBIE 3JIEMEHTBI COCTOAT U3 CIEIYIOLINX YCTPOICTB:
- TPAHCHOPTUPYIOIIHUX
- HAKOIIUTEIbHO-OPUCHTUPY OIS
- IPaBUJIbHO-33/1al0IIHE - TI03BOJIAIOT NepeJHUH 1eeKTHbIH KOHEeLl MaTepuaia U IIPaBUTh €ro Yepes Mojayy B aB-
TOMaT
- BCTPOCHBIE B 000pyi0BaHue (AT OTKIIIOUEHHS OJaul MeTajlia, 3aXBat oy dadpruKaToB U X NEPEHOC, 3aTalIKU-
BaHME (BTAJIKMBaHHE) 3arOTOBOK B TEXHOJIOTMYECKUI HHCTPYMEHT).

ABTOMATU3ALIA 1 MEXAHU3ALIA I OPSIUEN IIITAMITIOBKH
DJeMeHThl aBTOMAaTU3aIIH TOpsSYe ITaMIIOBKH.

B 30H€ mTaMIoBKu:
- YKJIaJIKa 3arO0TOBOK M 10Jy(habpuKaToB B py4bH LITAMIIA
- BBIIIOJIHEHUE OIepanuii ITaMIOBKU
- BBITAJIKMBAHUE U3 IITAMIIa M OPUEHTALUS TIOKIIBOK
- 3aXBaT U TPAHCHOPTHPOBAHUE MOy (HaOPHUKATOB MO PYUbSM LITAMIIOB
- CMa3bIBaHUE U OXJIAXKICHHUE HITAMIIOB.

Bue 30HbBI ITamMna:
- yAaJeHue MOKOBOK U3 30HBI IITAMIIOBKH
- OpPUCHTAIMA IITYYHBIX 3aTOTOBOK
- 3arpy3Ka HarpeBaTelIbHOr0 YCTPOCTBa
- BbIJ1a4a 3aTOTOBOK M3 HArpEeBaTENbHOIO YCTPOMCTBA ¢ OTOPAKOBHOMN MEPErpeThIX U HEAOTPETHIX
- mepeava MOKOBOK K arperaty o0pe3KH 00J1os
- peryIupoBaHue peKMMa paOboThl HAarpeBaTEIBHOIO YCTPOUCTBA.

KoMmmuiekcHblE aBTOMAaTHYECKHE JIMHUH , OOBIYHO BBINOIHAIOIINE BCE HIIH OOJIBLUIMHCTBO 3JIEMEHTOB TEXHOJIOTHYE-
CKOT0 IpolLecca ropsyeii ITaMIIOBKH , SIBJISIOTCA OJHUM M3 IVIaBHBIX HarpasieHuil passutus KIIII.

BonpIIMHCTBO CyIECTBYIOIUX JTMHUH MPeJHA3HAYEHO JUIs M3TOTOBICHUS y3KOH HOMEHKIATyPbl MACCOBBIX O/IHO-
TUIHBIX JeTajiei.

ABTOMAaTH3aLHs 3aTOTOBUTEIILHBIX ONEPALHi:
Haiibonee npon3BoAUTENBHBIM U PACIPOCTPAHEHHBIM CIIOCOOOM pa3AeiKHi HCXOJHOTO ITpoKaTa ceueHueM 1o 250
250 MM. sBIIsIeTCA OTpe3Ka ero Ha Mpecc HOXKHHULAX. B yclnoBUsIX MaccoBOro NPOM3BOJICTBA YACTO BCTPaUBAIOTCS B
OCHOBHO IITAMIIOBOYHBII arperar , Ii¢ POU3BOIAT OTPE3KY MEPHBIX 3ar0TOBOK OT NPEIBapUTEIbHO HarpeToil
3arOTOBKH MaJIOYTJIEPOIUCTOMN CTaJIH - B XOJIOJHOM, BbIcokoyriepoauctoit (700°C).O6beMHast TOYHOCTb 3ar0TOBOK
Ha npecc-HoxkHHULAax 3%.



ITpu ocHalEHNH HOXKHULL YCTPOCTBaMHU, 00ECIICYHBAIOIINX KOHTPOJIb Pa3pe3aeMoro IpoKaTa, aBTOMaTHYeCKoe
peryaMpoBaHUe 3aJHEr0 yIopa, IPKUM IITaHKU U 0TPE3aeMOMN 3ar0TOBKH C LIENIbIO IOIYUeHHUs pe3a, HepIeHANKY-
JsIpHO 0OpasytoIel u ap. TouHocTh 0.5%.

TexHonmornyeckue qaHHbIe 000PYAOBaHUS OTPE3KH POKATa.

HanmenoBanue [IpousBoaurens- Monynb
HOCTb,IIIT/4
IIpecc HOXHULIBL, 3-1 AKH1830-AKH1838
CTeJIaX POJIMKOBBIN
KOHBeiiep
IIpecc HOKXHULIBL, 300-500 Hb1425-1431

Meyb ra30BOT0 Harpe-
Ba, CTENAX, POJIINKO-
BbIil KOHBeEWep

‘YHuBepcaabHbIi 0.4-2.5 12-40 5-2
npecc, uH-

JIyKT.HarpeBareib

XonoaHonom <20 <200

ABTOMaTH3aIus Harpesa 3aroToBOK.

B YCJI0BUAX IMMOTOYHOTO, prHHOCGpHﬁHOFO 1 MacCCOBOI'0 IMMPOU3BOACTBA HArpe€B MITYYHBIX 3aroTOBOK IO/ IITaM-
IIOBKY OCYHICCTBJIAETCSA B MEX. U. aBTOM. II€4YaX THIla KapyCECJIbHbIX, C BpalllaloUMCs IOJA0M, METOAUYCCKUX U
TMOJYMETOAUYCCKUX U T. II. C pa3JIMYHOIO poAa TOJKATECIAMU U 3arpy3dYMKaMu , a TAKXKE B UHAYKIIUOHHBLIX Harpesa-
TEIAX U YCTAaHOBKAX JUIsl Harp€Ba METOA0M JJICKTPOCOIIPOTUBJICHUS.

OcCHOBHBIE OlEpaliy , HOAJIEKAIIUE aBTOMATY:

- 110J1a4a Y yKJIaJIKa 3aTOTOBOK B OPMEHTHPOBAHHOM I0JI0KEHUH Ha IIOPOT 3arpy304HOr0 OKHA WM CTOK Harpepa-
TEJIBHOI'O YCTPOHCTBA

- 3arpy3Ka 3aroTOBOK M IIepEMENIEHHE X B HarPEBaTEIbHOM yCTPONHCTBE

- BBIJ[a4a 3ar0TOBOK M3 HarpeBaTeIbHOTO YCTPOHCTBA C KOHTPOJIEM X TEMIIEPaTyphl B OTOPAKOBKOH HEIOTPETHIX U
HEeperpeThiX 3aroTOBOK.

[TpuMeHSIOT pa3IuYHbIe TOJKAIOIINE U BEIHOCSIIME YCTPOHCTBA: IIHOEPHEIE, , POJIMKOBBIE 110/1a4U C
ITHEBMO- ¥ JIEKTPONPUBOIAMH.
Jlis TpaHCIOPTUPOBKYU HAarpeThIX 3ar0TOBOK MPUMEHSIOT CKIM3bI, JTOTKH, KOHBelephl. KpynHble 3aroToBki - ¢ mo-
MOIIIBIO [TOCAJOYHBIX MAIIMH ¥ KPAHOBBIX Kilellel. JIOTKH U3roTaBiaMBaroT U3 YyTyHHBIX IDTUT (YroJl HAaKJIOHA
14+40°). KonBeliepsl B OCHOBHOM II€ITHEIE , TPAKOBBIE CO CKOPOCTHIO TIepeMereHus 1 m/c.

JIiist MexaHU4IeCKOW MEXaHOOEPAIIMOHHOW TPAHCIIOPTUPOBKH (C OJHOTO PYYbs K IPYTOMY H T. JI. ) TOJIKAIOIIUE
oJIa9M, MIHOEPHI, MOIbEMHIKH, KOHTOBATEIH, Tpeii)epHbIC M PEBOILBEPHBIC IT01a41, POOOTH H MAHUIYJISTOPHI. (C
HWH/IUBUJI. M 3aBUC. IPUBOJIOM).

CMa3bIBaHHe U OXJIaX/ICHUE IITaMIIOB.

Ha mrraMn HaHOCAT CMa304YHBINA MaTeprall, KOTOPBIHA IO3BOJISICT YMEHBIIUTE TEINIOOOMEH MEX 1y Ae(hOpPMHPYEMbIM
METaJUIOM U IITaMIIOM, CO3aeT TUAPOJMHAMUYECKOE YCIIOBHE TCUCHHUS METaJlIa, 00eCeYnBaeT YMEHBIICHUE H3HO-
ca IITaMIa U 3aloyHeHue ero ooseMa. [Ipu HaHeceHn cMa3ky oxiaxgaercs mramil. HaiiGonee gacto npuMeHsIoT
CYCIICH3UH KOJUTOUIATIBLHOTO Irpaduita B Maclie WK B BoJe . MaciisiHbIe MPUMEHSIOT TpH t°>250°C . BoAsHBIE IPH
t<250°C (coornomenwue 1:10, 1:40).

VYCTaHOBKHM JUISl CMa3bIBaHUS LITAMIIOB COCCOST U3 EMKOCTH JUISl CMa304HOTO MaTepHaia , B KOTOPOLL ITOJIepKUBa-
€TCsl paBHOMEPHOE pacipe/eneHue rpaguTa 1no Bcemy 00beMy , CHCTEMBI COIIEN C TPYOOIPOBOAMH U CHCTEMBI
yIpaBIeHHS.

[Ipu cMa3pIBaHUM HETTyOOKUX MONOCTEl mTaMmoB (10 50 MM) COILIa MOTYT CTAIMOHAPHO KPENUTCA Ha LITaMIIe.
ITp1 MeXaHM3MPOBAHHOM CMa3bIBAHMH LITAMIIOBIIMK BKJIIOYAET YCTAaHOBKY neaaibio. [Ipy aBToMaTH4ecKol corua
KpeIATCs Ha 3aXBaTHBIX OpraHax CpeJCTB aBToMaTu3auuy. [lepes HaHECEHHEM CMa304HOTO MaTepyaa POU3BOIUT-
Csl CIIyB OKAJIIMHBI C)KaTUEM BO3JyXa.

I'opstue-mTaMnoBOYHBIE ABTOMATBHI.
Haii6onsiee pacrpocTpaHeHne MOTyYHIH MHOTOIO3HULIMOHHBIE KPHBOLIHUITHBIE TIPECC-aBTOMATBI, TIOpEeJHA3HAYEH-
HbI€ JUISl ITAMIIOBKH OCCHUMETPUYHBIX OKOBOK THIIA KOJIEI! TO/LINITHUKOB, IIecTepeH, (iaHues U T. 11. [Ipecchl
OBIBAIOT C TOPU3OHTAIBHO U BEPTUKAIBHO PACIIOI0KEHHBIMH TTO3HLIUSIMH.



Texruueckue XxapakTepUCTUKH rOpsA4Ye-IITaMIIOBOYHBIX aBTOMaToB . "XoTcOypr" (ILBelinapust)

[TokazaTenu AMP 80 AMP 70 A0339
Howm. ycunue 1600 12000 8000
Makc. macca mokoBku, MM 0.6 3 1.7
Makc. quamerp , MM 60 120 60-100
[Tpou3BOAUTENBEHOCTD 70-100 35-70 60-100
Macca, T 27 100 82

Vcxonublil MmaTepuan npyTok (4-6 Mm).
t° - 1100-1200°: HarpeB MHAYKIHMOHHBIHN, YeTHIPEXIIO3UIIMOHHBIH. [IprBO/] aBTOMaTa perynupyercsi 6e3cTyneH4aTo ,
YTO MO3BOJISIET MOX0OPATh ONTUMAIBHBIA PEXXUM PaOOTHI B 3aBUCHMOCTH OT pa3MepoB U (opMBI IOKOBKH, MaTepHa-
1a, t° Harpesa.

Jlonockn Ha okoBkH koiebmrorest ot +_ 0.2 no +_ 0.6 MM Ha AMaMeTp ,a MPUITYCKH HAa MEXaHUIECKYI0 00paboTKy
cocpaBistioT 0.5+0.75 Mm.

Jlexuus 6.
ITPOMBIIIJIEHHBIE POBOTBI.

B nHacTosiiee BpeMst MPOUCXOIUT B SKOHOMHUKE PA3BUTHIX CTPAH HHTEHCHBHBIN MPOIECC CTAHOBICHUS POOOTEXHHU-
KH, [EITbI0 KOTOPOH SIBIISIETCS CO3[aHNE M BHEAPEHHUE B IPOU3BOCTBO POOOTOB M OCHOBHBIX HA HUX POOOTOTEXHHYE-
CKHX CXEM Pa3IMYHOTO Ha3HAYCHHUS . BHHKHYB Ha OCHOBE MEXaHUKH, KHOSPHETHKH, YIEKTPOHUKH U BEIYHCIUTEIb-
HOHU TeXHHKH , pOOOTOTEXHHUKA CTUMYJIHPOBAJa HOBBIC HAIIPABICHNS UX PA3BUTHUSL. [/l MEXaHUKH 9TO MHOTO3BEH-
HBII MEXaHU3M, KHOEPHETHKO-HCCKYCTBEHHBIH HHTEIIEKT, JICKTPOHNKO-MUHHATIOPHBIC HHTETPAIbHBIE CXEMBI 1
JaT4UKH, U BBIY. TEXHUKH - MUKPOIIPOLIECCOPHBIE CXEMBI YIIPABICHHSI.

Po6oT - yHUBEpCanbHbINH aBTOMAT IS OCYIIECTBICHHSI MEXaHUIECKHUX JEHCTBUI IOMOOHBIX YEIOBEKY. .IPU3BaH
3aMEHHUTD YENIOBEKA, TIE TAK. , TPy, OTTACHOCTB JUIS 30POBbS, B IKCTPUMANBHBIX Cpeax (BHICOKOE IaBICHHE,
TeMIiepaTypa, TOKCHIHOCTh, HU3Kas TemIieparypa). Haiibonsiee BHeApEHHE pOOOT HOYUHIT B IPOMBIIIICHHOCTH
TIPY MacCOBOM IIPOHM3BOJICTBE JIECTANICH.

ITpomsIm. poboT- cTarMOHapHAs WM TIEPEABIIKHAS aBTOMATHY. MAIlIMHA, COCTOSIIAs U3 JOMOIHHT. yCTPOHCTBA B
BHJI€ MAHUIIYJIATOPA, UMEIOIIETO HECKOIBKO CTENIEHEeH IMOABIKHOCTH M EPEIpOrpaMMHIPYEMOT0 YCTPOICTBA Ipo-

TPaMMHOTO yTIPABICHHUS ISl BEITOTHEHHUS B TPOM3BOACTBEHHOM MPOIIECCE ABUTATEIbHBIX U YIPABIAIOMINX (QyHK-
1A,

O6mas ¢pyskunonansHas cxema [1P.

MaHunyasaTop- ynpasisieMoe YCTPOHCTBO
WM MAILIFHA, JUIS BBIIIOJHCHUS JABUraTelb
HBIX (QYHKIMHK , aHATIOTHYHBIX (YHKIHSIM
PYKH 4YeJIoBeKa PH IIePEeMELICHUH
00BEKTOB B IIPOCTPAHCTBE , OCHALIICHHOE
pabo4yrM opraHom.

Masnunynsarop M npom. po6oTa coaepKuT paboumii Oprad B BUE 3aXBaTHOTO YCTPOMCTBa Y3 , a TaKXKe MEXaHUIM
(YCTpOWCTBO) ISl BBIOTHEHHS BCEX €T0 ABUTATEIbHBIX (QyHKINH (I0JbEM, TOBOPOT U Ap.). McoTHUTENBHBII
mexanusMm [IP ¢ npuBoioM U 3aXBaTHBIM YCTPONCTBOM Ha3bIBaeTCs pyKoH MaHuITysstopa P.



Jlnst mepeMenienusi MaHUITyJISITOpa OTHOCUTENBHO TEXHONIOTHYECKOT0 000py10BaHUsI IPUMEHSIOT YCTpOiicTBa mepe-
newxkenus YII.

VYerpoticTBo ynpasneHus Y'Y npeaHazHaueHo Ui GOPMUPOBAHUSA U BbIJAUH YIPABISIOIINX BO3ACHCTBUH.
MaHUIIYJISATOPA B COOTBETCTBUM € YIPaBIISIOIIEH IPOrpaMMOii.

ITox nmepenporpammupyemMsimM ycrpoiictBoM [1P.Y nmoHumaroT Takue, KOTOpble 00€CIeunBalOT H3MEHEHUE MOCIIe-
JIOBaTeNIbHOCTH U (MJIH) 3HAUEHUH MepeMelieH i 110 CTENeHsIM MOABMKHOCTH U YTIPABIAIOMUX (QyHKLHUH C MOMO-
IIBIO CPEACTB YNPABIEHUS HA MyJIbTE YCTPOUCTBA YIPaBIeHHA. DTO U3MEHEHHE YIPABIISIONIEH TPOrpaMMBbl MOXKET
OBbITh BHINTOJHEHO aBTOMAaTHYECKH MITH P MOMOIIH YeI0BEKa orepaTopa.

VY CTpoiCTBO ynpaBieHUsl COAEPKUT: MMyJIbT ynpasieHus I1Y, ¢ ToMoIbI0 KOTOPOro onepaTop OCyLIECTBISET BBO
1 KOHTPOJIb 33]a4l; 3alIOMUHAIONIEe YCTPOocTBO 3Y; BRIUMCIUTEIbHOE yCeTpoiicTBO BY, peanusyiomee anropurm
yTpaBJIeHHUs: MaHUITYIATOPOM; OOK ynpasneHus npuBogamu bYII Mexann3mMoB MaHUIyIATOpA.

Bo3MOoxHBI 2 pexxuMa: pexXuM INporpaMMUPOBAHUS (PEXUM 00YUYEHUs ), IPH KOTOpOoM B 3Y BBOAMTCS yIpaBisieMast
MporpaMMa U peKUM BBIIOJIHEHUS TEXHOJIOTHY. onepauii (pexxum padotsr). s cOopa, mepBoHavanbHOI nepepa-
60Tk 1 iepenaud B VY naHHBIX 0 QyHKIHMOHUPOBAaHHUH y3110B U MexaHu3MoB [1P npenycMoTpensl HHpOpMALHOH-
HO-U3MEPUTEIIbHBIE CPE/ICTBA.

Krnaccuduxanus ITP.

1. Iloxonenus: 1) »kecTKO-IIporpaMMHUpyeMsble (IEPBOE MOKOJICHHE)
2) ajanTuBHBIE (BTOPOE MOKOJICHHUE)
3) UHTe/IEeKTyaIbHbIE (TPETHE TOKOJICHHE)
4) KOMOUHHUPOBaHBIE.

2. CreneHb crienMalIn3alym:
1) yHuBepcanbHble (MHOTOLIETEBbIE)
2) cienyainbHble (U1 BBIOJIHEHUS OJHON ONpe/IeNIeHHOM oneparum)
3) cenanu3upoBaHble (11eJeBbIe) - A1 TEXHOJIOTMYECKH OJHOPOJHBIX HIIH 00CITy)KUBaHUS IIUPOKOH HOMEHK-
natypsl 060pyI0BaHUSI.

3. Beimonusiemble GyHKIHH:
- BCIIOMaraTenbpHas
- OCHOBHasl
- HO{bEMHO-TPAHCIIOPTHAS
- KOMOMHHpOBaHas

4. Ha3nauenue (001acTh NpUMEHEHHS 10 BULy IPOU3BOACTBA)
JIMHEIHOe, CBapOYHOe, Ky3HEUHOE, [ITAMIIOBOYHOE, MEXaHO0OpadaThiBatolee, COOPOYHOE, OKPACOUHOE, NasIIbHOE
UT. I

5. Cnoco0 yCTaHOBKH:
- CTallMOHApHOE (BCTPOCHBIE, CAMOCTOATEIILHBIC)
- HOJIBH)KHbIE HAIOJIbHbIC
-IIOIBUKHBIE [IO/IBECHbIC

6. I'pyzonoxsemuocts (10 1 1., 1-101., 10-200T., >2007.)

7. Cuctema KOOpAUHAT : - IPSIMOYTOJIbHASI, TIIOCKAs, TPOCTPAHCTBEHHAS
- OJIAPHAs], UINHIPUYECKas, chepruiecKas.

8. Bun npuBoga: - 3eKTpOMeXaHNYeCKUH, THAPABIMYECKUN, THEBMATHUECKHIH,
9. YUucno creneHeli noaBmwkHOCTH: 2,3,4,>4.
Knaccupuuupyror Takxke 1o XxapakTepucTHkam paboueid 30Hbl CKOPOCTH TIEPEMELIEHNUS, TIOTPELIHOCTH TTO3UIINO-

HUPOBaHU, BUJ pabouero cxpara (MEXaHHY. , 3JIEKTPOMEX. , BAKYYMHBIH, ). Bun ynpasnenus (LMKIOBOH, O3H-
LUOHHBIH, KOHTYPHBIN, a1eKTUBHBIN).

Pabouas 30na Mmanumynstopa (I1P) - mpocTpancTBO, B KOTOPOM HAXOAUTCA €ro pabodMii OpraH Ipu BCeX BO3MOXK-
HBIX MOJIOXKCHUSX 3BEHbEB. .(popMa paboueii 30HbI 3aBUCUT OT YMCJIa CTEHECHEH MOABIXHOCTH MaHUILYJIITOPA U



UCIIOJIb3yEeMOM CHCTEMBI KOOPAUHAT, B KOTOPOM OCYILECTBIsIeTCS ABM)KEHHE padodero oprana. Pasmep paboueit
30HBI 00YCJIOBJIEH AUBIA30HOM MOCTYMATEIbHBIX U YTJIOBBIX MEPEMELICHHH 3BEHEB MAHHUITYJISITOPA IO OTAETBHBIM
CTEMNEHSIM TOABIKHOCTH.

KoMnoHoBKa 1 KOHCTPYKTHBHBIE OCOOEHHOCTH MaHUITYJIITOPOB 3aBUCST TO UX HAa3HAYEHHS OMpEIEsIEMBIE M0
CJIETYIOIIUM MpU3HAKaM: MOOMIIBHOCTBIO. KOHCTPYKIIHEH OMOPHOM CHCTEMBI, YUCIOM PYK, YHCIIOM CTeneHeil cBo6o-
Ibl ¥ T.4. [ yHUBepCcaIbHBIX MAHUITYJIATOPOB YUCIIO CTENECHEH cBOOOIBI - 5-6.

Maioe Bpems LukiIa 00paboTKH AeTaleil MTaMIOBKOW MPEABIBIAIOT MOBBIIIEHHbIE TPeOOBaHUS K ObIcTpoaeiicT-
BHIO U YHUBepcanbHOcTH [1P.

Jlexnms 7.
CXEMA TIP "PUTM-05.01".
Pyxa IIP cocrout u3 cinenyroumx 010KkoB: ocHoBaHHE 19, ycTpoiicTBo BbIIBIOKeHHA 17, Kopmyc 3.

YcrpoiicTBo BbIABIKEHHS: 1 0-THEBMOLMIMHAP. OJIOK HAIPaBIISAIOIIEH KaueHHUs C [TOJION cKaJKoi 16 KBagpaTHOTO
ceuenus. Ha mepennem CKaJled 3aKpeIuieH Kopiyc 3 U IToK nHeBMoLmuHapa 10, B ckalke npoxoasT
TpyOompoBoa 1 Kabenb. 15-ckanka co MKaIol U peryiaupyemsle onopsl 14, B3auMOACHCTBYIOT ¢ JaTYUKAMH II0JI0-
skeHus 11. 12-TopmMo3HBIe yCTpPOICTBaA B nepemenieHus (peryiaupyemsie). 13- apoccens i peryIupoBKH
CKOPOCTH HEePeMELICHHUS.

V3en 3axBaTa. MEXaHHU3M [TOBOPOTAH MOJBEMA 3aXBaTa PACIOIOKEHBI B KOPITyce 3, YKPEIUIEHHOM Ha MOJABHKHOM
cKasike 6. 8 - BUJIKa ¢ TaT4uKOM 9 .(perynupyercs BepxHee MOJI0XKEHUE YIOpOM 7).

B kopmyce pacnionoxeHsl: THeBMONpHUBOA 4, Tuapasiany. gemidep 5. Ock MHEBMONPUBOIa cHa0XeHa 3y0uaThIM
KOJICHOM , B3aUMOJCHCTBYIOILEH ¢ peiikoil. [ mapaBnudeckuil nemidep peryiupyer CKOpocTb NEePEeMELIeHUs MeXa-
HH3Ma.

MexaHH3M 3aKHMa UMEET MPUBOJL TOBOPOTA BOKPYT TOPH30HTAIBHON OCH, C TIOMOLIBIO MHEBMOIpUBOAa 20 1
rugpaeMidepa.

3axBaTHOE yCTPOMCTBO NPUBOJUTCS B JEHCTBHE MHEBMOLMINHAPOM | OHOCTOPOHHETO JeiicTBUs ( 0OpaTHO BO3-
BpAaT MPY>KUHOM).

OCHOBaHHE MaHUITYJIATOPA COACPIKUT MEXaHU3M CABUIa 29 U yCTaHOBOYHOIO MepeMelIeHuUs 27 B BEpTUKAIBHOM
IUIOCKOCTH. MeXaHU3M MepeMEeLIeHUs] COCTOUT U3 HEMOABKHON KapeTKH 28, mepeHala)kuBaeMbIX YIOPOB 34,
nHeBMounnuHApa 33, Hanpasisiomue koneHus 31. Topmoxxenue - rugponemndepamu 36.

VYcTaHOBOUHOE ABM)KEHNE KapEeTKH MPOU3BOAAT BUHTOBBIMH IepeaadamMu 26, CBA3aHbIX 3y0UaThIMU NepeayaMu
24. BuHTHI iepeiay )KeCcTKO CBA3aHbl CO CTAHMHOM, a raiika coelMHeHa ¢ TpaBepcolt . dukcarus ocu 3axumMamu 25.

IIpusoasr I1P.

BonbIIMHCTBO CHONB3YIOT MHEBMATHUECKUIT IPUBOJI, TJIABHBIM 00pa30M B BUJIE THEBMOLMINHAPOB. MOIIHOCT
60 + 800 BT (oHO# cTeneH MOABMXKHOCTH). [ MApaBInYeCcKuil MPUBO/I UCIIOIB3YETCS KOTAa He0O0X0auMo obecrie-
YUTh TPEOYEMbI 3aKOH JBUKCHUS pabOYMX OPraHOB OT TOYKH K TOYKE W MOIIHOCTh MpUBo/a mpeBbimaet 1 kBt. B
3JIEKTPONPHBOAAX TPUMEHSIOT JIBUTATEIIN MOCTOSIHHOTO TOKA , IIArOBBIC X BBICOKOMOMCHTHBIC IBUTATCIIH.
JIBUraTesnau NOCTOSHHOTO TOKA C IIaJKHM POTOPOM H3-3a MAJIOW HHEPIIMOHHOCTH OTIIMYAIOTCS BRICOKUM OBICTPOICH-
CTBHEM ( UMCIOT MAJIYIO 3JICKTPOMArHUTHYIO MOCTOSIHHYIO BpEMEHHU) U npuMeHsitoTcs B [1P npu pabote B MOBTOPHO-
KpPaTKOBPEMECHHOM PEXKUME.

CUCTEMBI YIIPABJIEHW A ITP.

B IMPOMBIINUICHHOCTH Yalll€ BCEro UCIOJIb3YIOT [P ¢ IporpaMMHBIM YIIPaBJICHUEM , JIJI1 KOTOPLIX JKECTKO 3a1aC€TCs
Inporpamma I[efICTBHﬁ C aHaJIM30M U B OCHOBHOM B aBapI/IﬁHLIX CUTyalusx.

CxeMa anmapaTHOro ycTpoiicTBa nporpaMMHoro ympasienus [1P.




YyBCTBUTENBHBIE UYyBCTBUTENBHBIE :

yCTpoiicTBa yCTpoiicTBa SIPUBOA
NepeIBIKECHHS MaHUITyJISITOpa MaHHITyJISITOPa
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OIIEPATOP I_, IIyJIbT || 3aloMuHaIOLIee [ gr3en ynpaBieHUs PUBOJ yCTPOHCTBA |.......
yTpaBIeHHs YCTPOKCTBO TJOJIOKEHUST IepeABIKEHUS
L4 v
[1yJIbT yHpaBjIeHus (¢— BpeMeHHOE IPHBOJ] BHELITHETO
pab. xomamu YCTpOHCTBO FjopyHoBaHuUst
1

YBCTBUTEJIBHBIC yCTPOHCTBA
HEIHEero 000pyA0BaHUsA

Ha nynbeTe ynpaBieHust 3a1a10TCsl pexuMbl paboThl, HHAyLHpyeTcs coctosHue [IP u ycrpoiictBa ynpasnenus. B
3alIOMMHAIOIIEM YCTPOHCTBE HAXOATCS OJHA MJIM HECKOJIBKO YIPABISIOUIMX MPOTPaMM. .y3ell YIpPaBIEHHs MOJIOXKe-
HHeM o0ecrieunBaeT 00paboTKy 3alaHbIX TOYEK U TPAEKTOpHii npuBogaMu pabounx opranos [IP u
(YHKIIMOHMPOBAHHE BMECTE C HUM BHEIITHEro 000py10BaHUs. Y3el yNpaBieHus: pabouuMu X0AaMH KOHTPOIUPYET
OKOHYaHHE OTPAOOTKH MPEBIIYIIEro 11ara MporpaMmMbl, XpaHUT HOMep 00pabaThIBAEMOrO 11ara U BbIJAET CUTHAN
Ha 00paboTKy clieyomero mara. BpeMeHHOe ycTpoicTBO GOpMUPYET HEOOXOAUMBIE [0 TEXHOIOIMYECKOMY IIPO-
L[ECCY BBLAEPKKU BPEMEHHU.

PacnpoctpaneHo kak Hanbosiee 3¢ PeKTUBHOE U IPOCTOE MPOrPaMMHUPOBAHUE METOJIOM 00yUEHHs, IPH KOTOPOM
BBOJI YIIPaBJIsIEMOW IPOrpaMMBbI OCYIIECTBISETCA IyTeM OJHOKPAaTHOTo (00pa3ioBoro() BBIIONIHEHUS BCeX TpeOyIo-
IIMXCsI IGHCTBHI B peXXKUMeE PyYHOTo yIpaBiieHus ¢ myabra. [IporpamMma popMupyeTcs: B 3alIOMHUHAIOIIEMCS YCTPOi-
CTBE C IIOMOII[bIO UyBCTBUTEIBHBIX YCTPONCTB (IaTUNKOB). B pexunme BocponsBeieHHs TPOrpaMMbl IPH aBTOMAaTH-
YeCKOM po0OTe CUTHAT C BBIXOZA y371a YIPaBICHHUs MOCTYNAOT Ha IPUBO/IBI MAHUITYJIATOpA, YCTPOHCTBA MEPEBH-
JKEHHUS ¥ BCETo 000pyI0BaHMUS.

Ynpasasiomas mporpaMma COAEPKUT HHYOPMAIHIO: O MO3UIMAX AT KaKA0H CTETIEH! TOJIBHKHOCTH, MOCIEN0-
BaTENbHOCTH MO3UIIN, BpeMeHH, ckopocTu. Kaxknoii komMaHae COOTBETCTBYET eAMHNYHAsA onepaiys. Ee konupyroT
6o B nuckpetHoil popme (1-14 6ur) mubo B aHanorosoil. B pesynprare mocTymieHns: CHIHaIOB OT YCTPOHCTB
BHelIHero obopynosanus [1P MoxxeT mepexoauTs Ha JPYTyIO MporpaMMy (pearupyer Ha U3MEHEHUE B TEXHOIOTHYe-
CKOM IIporiecce).

[lukI0BOE POrpaMMHOE YIPaBIICHHE.

IMpumenstot B 1P, BBIMOTHAIOMUX BCIIOMOTaTeNIbHbIE ONEPAMY TP HEOOIBIIOM IIare TOYeK MO3ULUOHUPOBAHHS
(<3) 1 mpy NPOCTHIX MOBTOPSIOLIMXCS LUKIAX IBHKEHUS. MHOpMaIms 3a1aeTcs BPYUHYIO XKECTKHX YIOPOB, ITyTe-
BBIX MEpeKirouaTeneid u qaTaukoB. [locaenoBaTenbHOCTD BRIIOIHEHHS ABWKEeHUH pabounmu opranamu [1P mpo-
TpaMMHPYETCs ¢ TIOMOLIBIO INTEKEPHBIX MaHeel, MHOTOMO3HIHOHHBIX TIEpeKIodaTeeH, MporpaMMHBIX 6apabaHoOB,
pexe BpeMEHH.

Jst TIP ¢ LIITY xapakTepHbl BbICOKasi TOYHOCTh MMO3ULIMOHUPOBAHMS , IPOCTHIE AITOPUTMBI YIIPABICHUS, HU3Kas
CTOMMOCTb, HO MaJIblii 00beM MH(OPMALHK YIIPABICHHS IPOrPaMMaMH U HU3KHE (yHKIMOHAIBHbIE BO3MOXXHOCTH.
V3en ynpasieHHs MOKET ObITh HACTPOEH Ha AUCKPETHBIX PHIEHHBIX MHCTPYMEHTaX, HHTETPAIbHBIX MHKPOCXEMaX,
6a3e MUKpPOIIPOrpaMMHBIX aBTOMAaTOB MUKPOIIPOLIECCOPAX.

Jlexuus 8.

INO3MLIMOHHOE IMTPOI'PAMMHOE VIIPABJIEHHE.



[ITY otnuuaercs no cpaBHeHuto ¢ LITY Bricokoil yHHBEpCaNbHOCTBIO ¥ THOKOCTHIO, BO3MOXKHOCTBIO aBTOMAaTH4e-
CKO# 0TPabOTKM LIUKJIOB ABMKEHUS C THICSYAMU TOYEK MIULHOHUPOBaHUs. [103uIMOHHOE yCTPOHCTBO yIpaBIeHUS
ABJIAETCS JaTbHEHIIINM Pa3BUTHEM IIUKIIOBBIX CUCTEM U PEau3yeT alrOPHUTMBI IEPEMEILEHUS PAOOUNX OPTaHOB OT
TOYKH K TOUKE C aBTOMAaTHIECKHM Pa3TOHOM U TOPMOKEHUEM 0€3 KOHTPOJISI TPACKTOPUH JBHKEHHS 1 KOHTYPHOI
CKOPOCTH.

MHorue npon3BoJICTBEHHBIE ONepanuy (cBapka, OKpacka U T.1.) TpeOYIOT KOHTYPHOTO IPOrPaMMHOTO YIIPaBIEHUS
I1P, T.e. oTCneXxuBaHMA 3aJaHHOI TPAEKTOPUHU ABMKEHHSI pa0O0YHUX OPraHOB M KOHTPOJISI UX CKOPOCTH. IIpHu KOHTYp-
HOM YIPAaBJICHUM PEaJIN3yeTCs HelpepbIBHAs M CHHXPOHHAs 00paboTKa nepemMereHuid pabounx opratos I1P mo 2-m,
3-M u 6oJiee KOOpAUHATAM OJHOBPEMEHHO.

THUNUYHBIM TPUMEPOM MUKPOTIPOLIECCOPHOIM CHCTEMBI O3UIIMOHHO-KOHTYPHOT'O TUIIA CIIY>XKUT Monens YKM-772,
npenHasHaueHHas 1 [P co cneasmuMu v AUCKPETHBIMU NIPUBOAAMH, B KOTOPBIX B KAUECTBE LIEHTPAILHOTO BbI-
YHCIUTEIS UCTIONB3yeTcst MUKpoOBM "Onextponuka-60".

CTPYKTYPHASI CXEMA MUKPOITPOLIECCOPHOM
CHUCTEMBI ITO3MIMOHHO-KOHTYPHOI'O YIIPABJIEHWA MOAEJIN VKM 772.

OT JaT4uKa podoTa Ha npuBOJ pobota oOMeH nHpopmarmeit ¢
pobotoM  u 0bopyroBaHUEM

HIT O3Y Monynb compspKeHUs MOIYJIb YIpaBJIeHHsS MOIYJb BBOJAa MOIYJb BEIBOAA TaiMep

C JaTYMKOM HPHUBOZOM TEX. KOMaHIBbl TeX. KOMaH/bl
Kanan DBM Anantep BHYTPEHHSSI MaruCTPaJlb
vy [Tnara unteddeiinas 3y oy3 Kounrposnep
IyJIbTa ollepaTopa KHIIM

U IyJIbTa yTPaBICHUs

MyJbT ONlEpaTopa  IyJbT 00y4eHHs KHMII

K OBM uepe3 yHHGUIMPOBaHHbIE IIMHBI ITOJKIIFOYAIOTCS TPAHCIIOPTHBIE MOJLYJIN YIIPaBIEHUS IIPHUBOJAMH, CO-
NPSDKEHUS ¢ IaTIYMKAMHU TTOJI0XKEHHUS, , BBOJ] U BBIBOJl TEXHO-
JIOTMYEeCKUX KoMaHA. Xopoluee nmporpaMmuoe obecrneyenue - [13Y. O6pabateiBaemas ynpasisiemMas IporpaMma U
MPOMEKYTOUHBIE Pe3yIbTaThl BeIuncieHus - B O3Y. ®opmupoBaHie BpeMEHHON BBIIEP)KKU U CHHXPOCHTHAJIOB
OCYUIECTBIISIETCS TAUMEPOM.

1P ¢ aganTHBHBIM YIPaBICHUEM H C HCCKYCTBEHHBIM MHTEIUIEKTOM - AalbHENIIas CTyneHb Pa3BUTUS POOOTEXHU-
KH.



Yactelo ynpasnenus Takux [1P sinstorcs moxynu Texandeckoro 3penus (MT3) ,Kkyna BXOAAT BUICOKaMEPhl U
OBM. Ilpu 00yueHun Kakaplii 00BEKT MOMENIAI0T B paboyeM mnoje B Gosee 20 pa3nuyHbIX HONOKEHHIX. B pe3yiib-

tate MT3 hopMupyIoT KaTajor 3TaJoHOB pabounx o0bekToB. 3ateM MT3 mpu pabote reoMeTpHUY.
HapaMeTpbl, ONPEACIAIOT UX MOJIOXKCHUE U OPHEHTALMIO M BBIAAET yIPaBJICHUE BO3ACHCTBUS HA IIPUBOJ MaHUITYJIs-
Topa.

TP ¢ "unTeIeKTOM" BBITIOJIHSIOT aHAIN3 IPOU3BOACTBEHHOW 0OCTAHOBKH, MOJICIUPYIOT BHEIIHIOK CPEAY, UICH-
THOHULHPYIOT LeJIEeBbIC OOBEKTHI.

OcHOBHast NpUYMHA BO3SHUKHOBEHUS aBapUIHBIX CUTYyalLuil - HenpeaycMoTpenHsle aBrmxenus [IP Bo Bpems oOyue-
HHS M @BTOMAT. po00Ta, HEONBITHOCTh IEUCTBUIT ollepaTopa.

IOOTOMY - JOCTVYII YEJIOBEKA B PABOYEE ITPOCTPAHCTBO 3AIIPEIIEH.

ABTOMAaTHYECKHE POTOPHBIE TUHUU.

Bonbmoit Bknan B pazsutue APJI Baec akagemuk JI. H. Komkun. I[lepBas nunus B 1938-43 rr. no3Boiuia yBenu-
YUTb IPOU3BOAUTEIBHOCTh B COTHH Pas3.

PoTopHbIe TMHNM XapaKTepU3YIOTCSl HENPEPHIBHBIM JIBHKEHHEM NPEIMETOB 00pabOTKH COBMECTHO ¢ 00pabaThl-
BAIOIIMM MHCTPYMEHTOM. POTOpHO-KOHBEHEepHbIE MAIIMHbI , - HHCTPYMEHT OT/EJICH OT UCIIOIHUTEIbHBIX OPraHoB U
pa3MelleH B I'TOKHX TPaHCIIOPTHBIX KOHBEHEepax.

TexHoyornyeckas MalliHa B POLIECCE N3TOTOBICHHS H3/ICNIHUI COBEPIIACT 2 OCHOBHBIE ¥ IIPOTHBOIIOIOXKHBIE
(GYHKIMHU: TEXHOJIOTHYECKoe JIBkeHrne (00paboTKy) U TpaHCHOPTHOE (TIOBOJ MPEAMETa B 30Hy 00pabOTKH).

Mamuss! 1 kiacca: TeXHOJIOTHY. 00padoTKa IIOYTHU BCE Ipecca U UX 000pyao
Hocje 3aBepIICHUs TPAHCHOPTUPOBKH BaHUE
Ha000poT. [I=t3arp-+tTex-+tBeIrp+tTOoOp™M

CTaHOK JUJIsl HAKATKA MOHET
Marmussl 2 kj1acca: COBIaJICHUE TPAHCIOPTHOTO I1 = trp+trex.
Y TEXHOJIOTHYECKOTO JABMKEHHUSI.

Mamusst 3 knacca: 00paboTka 0CyIeCTBISIETCS
B [IPOLIECCE TPAHCIIOPTHPOBKHU.

Poropnast mammmHa npeacTaBisieT co00it : TEXHOTOTHYECKUH POTOP C MHCTPYMEHTaIbHBIMH OJIOKaMU M TPAHC-
MOPTHBIE POTOPBI AJIs 3arpy3KH U BBIrpy3ku. lllar Mexxay 3aXxBaTHBIMH OpraHaMH TPAHCIIOPTHBIX POTOPOB PaBEH
ATy MeXIy MO3UIUSIMU TEXHOJIOTHIECKOTO POTOpa.

TpaHncnopTHBIE POTOPBI 00PA3YIOT C TEXHOJIO-
TMYECKHM POTOPOM KECTKYIO0 KHHEMaTHJeC-
KYIO CBSI3b.

[Ipon3BoaUTENBHOCTB:

Q= Vrp/h;

VTp - TpaHCHOPTHAsE CKOPOCTD , M/C

h - mar Mexay pabourMH MO3ULUSAMH.

Tpebyemast NINTENBHOCTh TEXHOIOTHYECKOTro UKIIa 00pabOTKH MOTy4YaeTcs 3a CUeT BbIOopa Yrciia pabounx
MO3ULMH U BEJIMYMHBI TPAHCIIOPTHONW CKOPOCTH.

Tt = Lp/Vtp = Uph/V1p; U - 4yncio pabovnx MO3HLHA ; Q=Up/Tp/

Ilepexon k aBTOMAaTHYECKUM MaIIMHAM HEBO3MOXKEH 06€3 0OecreueH st aBTOMAaTHY. MAIINHBI, T.€. UX CIOCOOHOCTH

00pabaTbIBaTh PeMEThI Pa3HOOOPa3HBIX HOPM. DTO TOCTUrASTCsl TPUMEHEHHEM MHOTOHOMEHKJIATYPHBIX POTOP-
HbIX MAIIUH U JIMHUIL.



PoropHo-koHBeliepHbIE JIMHUY.

Ecnu B poTopHOii MalnHe 00padaThIBaeMblii HHCTPYMEHT CMOHTHPOBAH HEIOCPEICTBEHHO HAa TEXHOJIOTHYECKOM
poTtope .9B BU/I€ HHCTPYMEHTAIBHOTO 0JIOKA) U KaXK/blil KOMIIIEKT HHCTPYMEHTA IIOCTOSHHO CTPYKTYPHO M KHHEMa-
THUYECKHU CBSA3aH C COOTBETCTBYIOIIMM €MY U TOJIBKO €MY UCIIOIHUTENbHBIM OPTaHOM POTOPA, TO B POTOPHO-
KOHBEHEPHOU JIMHUU TAKUE CBSI3U BPEMEHHBIE.

B poTopHO-KOHBENHEPHBIX MALIMHAX UCTIOIHUTENbHBIM OpPraH ONpeaeIeHHOTO BHa MOHTUPYETCS TaKXKe B COOT-
BETCTBYIOIMX OOCITYKHBAIOLIUX POTOPAX, @ HHCTPYMEHTBI, CKOMIIOHOBAaHHBIE B HHCTPYMEHTAIbHBIE OJIOKH , MOHTH-
PYIOTCS B 'HE3JaX THOKOTO LIEITHOTO KOHBEHepa, KOTOPhI OrMOaeT Ha ONPE/IENIeHHbIX y4acTKaX POTOPBL.

PIII - poTtop mwTamnoBku

PB - portop BbITasKMBaHUs

Kb - xouBeiiep 6:10k0B

PBU - porop Bblgauu usaenui

PIIII - porop npuema npeamera 06pabOTKH
3H - 3aTsxHas 3Be310uUKa

UB - vHCTpyMEHTaNIbHBIN OJI0K

PO - poTop o6cnmyKuBaHUS MHCTPYMEHTA

Jlexuus 9.

CHUCTEMA ABTOMATHUYECKOI'O PEI'YJIMPOBAHUA (CAP) (YIIPABJIEHIA)
U TEXHOJIOTMYECKOI'O U3MEPEHHA.

ABTOMaTHYECKOE peryIupoBaHue (y) mpeacTaBiseT co0ol mporece NoAIep KaHUsI WK U3MEHEHHUS YIIPaBIISIEMbIX
BEJIMYHH T10 33JaHHOMY PEXXHMY C IIOMOIIBIO CIIENUATBbHBIX YCTPOICTB, Ha3bIBAEMbIX aBTOMAaTHIECKHMH PETYIISATO-
pamu uu AYY (aBTOMaTHYECKUMH YIPABIISIOIIMMHI YCTPOHCTBAMHU.

Cuctema apromariueckoro perynuposanusi (CAP) sBiseTcsi COBOKYHOCTBIO B3aMMOJICHCTBYIOLIUX IPYT C IpY-
TOM 00BEKTOB YNPABIECHHS H yCTPONHCTB aBTOMATHUECKOTO PETYINPOBAHHS.

IO npunmumny pericteus CAP noapa3siensrorcst Ha pa30OMKHYTHIE CHCTEMBI KECKOTO YIPABICHUS U 3aMKHYThIE
CHCTEMBI PETYINPOBAHMUSI.



X - BXo/IHas BeIMYMHA 00BEKTA
Y -BbIXOqHAs BEIUYMHA 00BEKTA

B pa3oMKHYTBIX cHCTEMAX KECTKOTO YIPABICHUS Peryupyloliee Bo3aeiicTBue BBOAATCS B 3apaHee 3aJaHHbIC
MOMEHTbI BpeMEHH 0€3 POBEICHHs KOHTPOJIS BBIXOJHBIX BEJIMYMH 00bekTa. Takas CBsI3b MOXKET HECKOIBKO Hapy-
IaThCs 110 MEPE U3HOCA IeTallel U y3JI0B MEXaHH3Ma 00bEKTa U CHCTEMBbI YIIPaBJICHHUS.

B 3amMKHYTOI1 cucTeMe peryJmpyyliee Bo3eiicTBIEe BBOAUTBCS 10 ONPEASICHHOMY 3aKOHY IPH OTKJIOHEHHH BbI-
XOIHBIX BEJIMYMH OT MX 3aJaHHOTO 3HAUeHHS (PETyIATOp BO3AEHCTBYET Ha O0BEKT , a OOBEKT - Ha PErYJIATOP).

O0bekT (mpecc, eyb) peryIupyoT CKOPOCTh IePEMELICHHs] TPABEPChI, TEMIIEPATypPy MeUH.

O06o6uieHHast cxema ciucteMsl aBroMmaruueckoro peryisitopa (CAP CAY).

YyBCTBUTENBHBIHN JIEMEHT MPpeo0dpa3yeT peryIupyeMblii mapaMeTp B KaKyro- JTH00 3MeKTPHIECKYI0 XapaKTepPUCTH-
Ky, yA00HYIO AJIsl Iepefad.

Perynsarop cpaBHuBaeT npeoOpa30BaHHYIO XapaKTEPUCTUKY C 33JaHHOM BETMYMHON, YCTAaHOBJICHHON IaTYMKaMU U
B 3aBUCHMOCTH OT Pe3yJIbTaTOB CPAaBHEHMS MOJAET ONPEAEIECHHYI0 KOMaHy UCTIOMHUTEIbHOMY MEXaHU3MY, B3au-
MOJICHCTBYIOLIIEMY Ha PEryJIMPYIOLIHUIl OpraH, I03BOJSIOLIHI H3MEHATD IIPUTOK OT UCTOYHUKA K 00BEKTY Peryjmpo-
BaHUSI.

B cimydae Manoit BeTMUHHBI PETYIHPYIOIIETO HMITYJIbCa HEOOXOANMBI BEICOKOUYBCTBUTENBHBIE U3MEPUTEIbHBIE
pUOOPHI U YCUIIUTEINH.

Io3unnoHHOE peryIMpoBaHUe U MO3UIMOHHbIE PETYIATOPHI
OTHOCSITCS K PETyJISITOpaM PEIeHHOro AeHCTBUS.

V TakHX peryisTopoB HCHONHUTENbHBIN MEXaHU3M MOXKET 3aHHMMATh JIMIIb JABa MOJ0KEHNUS (TIEPEKII0YeHHE U3
OJIHOTO TIOJIOXKEHHUS B APYroe), KOrja peryiupyemMas BeIMdrHa IPOXOJUT Yepe3 3a1aHHOe 3HaueHHe . Pexum paboTsl
CHCTEMBI C IO3ULIUOHHBIM PETYJIUPOBAHUEM - ABTOKOIEOATENbHBIH.

Perynupytomiee Bo3aeiicTBIE MO3UIHOHHBIX PETYIISITOPOB BCETAA OAUHAKOBO U HE 3aBUCUT OT BEJIMYUHBI OTKJIOHE-
HHMS [1APAMETPOB 0OBEKTA PEryIUPOBKH.

Cxema u rpaduk JBYXMO3UIIMOHHOM PeryIHpPOBKH yPOBHS BOIbI.

HenocTaTok 2-X MO3UIIMOHHOTO PETyIMPOBKH COCTOUT B M3MEHEHUHU PETYINPYEMOro apaMeTpa OT MUHUMAIbHOTO
JI0 MAKCHMAJIbHOTO 3HAUEHHUS; YaCThIe BKIIOUEHHS HCTIOTHUTETBHOTO MEXaHU3MA.

INo3unnoHHbIE pEryaATOPHI IIETIECO00pa3HO MPUMEHATH B TEX YCIOBUAX, KOTAA Pa3HUIA MEX/Y 3aJaHHBIM BEpPX-
HHM U HHKHHM TIPEETIOM PEeryaupyeMasi BeTHUHHa.

B ciyuae HeoOXOAMMOCTH MOAAEPKAHNUS 3aJAHHON BEJIMYMHBI PETYJIMPYEMOr0 IIapaMeTpa ¢ BHICOKOH TOUHOCTBIO
HEe0OXO0JIMMO HCIIONB30BATh PETYJIATOPHI C YIPABIIEMbIM BO3JCHCTBUEM, 3aBUCSIIEM OT BEJIMYUHBI M XapakTepa
OTKJIOHEHHUSI PEryJIMpyeMOoro napamerpa. OTH peryJaTopsl nponopiuoHaisHoro geicrsus (I1- perynsropsr) win
CTaTHYECKHe, NPOIOPLHOHaNbHO-UHTErpanbHoro aeiictsus (IIM-perynsatopsl) - H30ApOMHBIE, IPONOPLHOHATIEHO-
uHTerpansHo-audpeperunansaoro neiicrust (INJI- perynstopsr).

Cratuyeckue perynsatops! (I1- perynsropsr).



WITH PETYIISATOPHI C )KECTKON 00pasyrolieil CBA3bIO CO3aeT PEryIupyollee BO3AeHCTBHE NPONOPIHOHAIBHOE OTKIIO-
HEHHIO PEryJIHpyeMoro mapamerpa.
Brixonnas BenuunHa ¢ BXOJHOMN CBSA3bIO:
Y =KpX; Kp-koadduuueHT nepeaadn peryssropa, HaCTPAUBASTCs ¢ TIOMOLIBIO IIPUCIOCOOICHHUIA.

CxeMa CTaTH4eCKOro peryJisTopa.

Ru - peoctathblii 3agaTunk noreHuuoMeTpa D11 BKIIOUEH B MOCTOBYIO CXEMY PEOCTAaTHBIM AaT4ukoM Ru , oGecrie-
YHMBAIOLIUM CBS3b OT UCIIOJHHUTENILHOTO MeXxaHu3Ma. Hanuuue xkecTkol cBA3M noia3yHa AaTunka Ru ¢ Banom aBura-
Tenst M obGecrieunBaeT COOTBETCTBHE KaXKAOTO TOJOKEHHUS pETyIupyoliero kaHana K Brnosne onpeneneHHOMY
MOJI0KEHHIO Mo3yHa faTunka Ru. Ctatnueckuii perynsarop obecrneynBaeT yCTOHUMBOCTh U HEOOXO0IUMOE OBICTPO-
JEeUCTBUE MPH PEryTNPOBAHUH 00BEKTOB, HO C HEKOTOPOH MOTPEIIHOCTHIO.

HMeroTcs Taroke IporpaMMHBIE PerysaTopsl (10 3aJaHHOi nporpamme). Cucrema mporpaMMHOTO yIpaBlIeHHs
(CI1Y) pasnensiercst Ha nporpammuo-iyTeBoe ynpasienue (ITITY) u uudposoe nporpammuoe ynpasnente (LITY).

VYerpoiicTBa U annapaTypa aBTOMaTHUECKOT0 pEryJIMpPOBAHHUS .

CAP Bkirouaet B ceOs:
1. VI3MepuTesibHOE 3BEHO - Pa3IMYHBIC THITBI JATYMKOB, KOTOPBIE JAIOT HH(POPMALHIO O JOCTHKECHUHU 33aHHOTO
3HAYCHHUS] KOHTPOJIUPYEMOT0 MapameTpa.
2. TIpoMe)xxyTOYHOE 3BEHO - IJIsl yCUIICHHUS 1 IPe0oOpa30BaHusl CUIHANA B yIOOHBII BUJ YIIPaBICHUS.
3. VcnomHuTeIbHOE 3BEHO - KOMILIEKC MEXaHU3MOB, HETTOCPEACTBEHHO OCYLIECTBISIIOLINX IPOLECC YIPABICHHUSI.

JaTumk (WM nepBUYHBINA PpeoOpa3oBaTesb) - yCTPOHCTBO, BOCIIPUHUMAIOLIEE KOHTPOIUPYEMbIE BEIMYUHBI 1
npeoOpasyronye uX B BENUYUHBL, YA00HbIE IS Mepeiaudl M0 JIMHUSM CBS3M WM JallbHEHIIero npeodpa3oBaHus.

OCHOBHBIE XapaKTEPUCTUKU JATUHKOB.
1. BxonHas BenuuuHa , T.€. BEIMYMHA BOCIPHHUMAaeMast ¥ IpeoOpasyemasi JaTUHKOM.
[Monpaznensrores Ha 2 THma:
a) rpyIIa SHEPreTUYECKUX BEINYNH, XapaKTePHU3YIOIMX HHTEHCUBHOCTh IPOTEKaHU IPOLIECCOB WIIH TapaMeTpbl
HCTOYHHMKOB 3HEPrHHU (HAIPsDKEHUS, IepeMeIeHusI, CKOPOCTH)
0) rpymnmna napaMeTpu4ecKuX BEJIMYMH, XapaKTePU3YIOIUX Harpy3Ky (Maccy, ynpyroctb, CONpOTHUBIICHHE). Xapak-
TEPU3YIOT CBOWCTBA U COCTaB OOBEKTOB.

2. BeIxoaHO# cUrHam - U3MEHEHHE HEeCYyIel BeTMUMHBI ( CUJIBI TOKA, JABJICHUS) , UCIIOIb3YEMOH B JambHEHIEM IS
nepeaayn HHPOPMaLHH.

3. CraTuueckas XapakTepUCTHKA PEICTaBIsieT co00H (QyHKIMOHANBHYIO 3aBUCUMOCTh Bua Y = SX MKy nzme-
PEHUSIMHM BXOJIHOW U BBIXOAHOM Y BEJIUYHMH.

4. YyBCTBUTEIBHOCTD AAaTUYHKA S =y/x
npy S —> oC XapaKTepUCTHKA IPHHUMAET pelIeHHbIH XapakTep. Peie - yacTHbINH BH] JaTunKa, CTaTHYECKasl XapaKTe-
PHCTHKA KOTOPOTO CKauK00Opa3Ha 10 N3MEHEHHUIO BBIXOIHOM BETMYHHBI Y.

5. HOpOF YYBCTBUTECIIbHOCTU - MUHUMAJIbHOC 3HAYCHUEC BXOJIHOU BCJIMYUHBI, BBI3BIBAOIICC H3MCHCHUE BBIXOAHOI'O
curxHa’a.

TpeboBaHue K JaTUYMKAM : COOTBETCTBUE Y OT X, W30UPATEIbHOCTD, BEICOKAs UyBCTBUTEIBHOCTD, CHAOUIBHOCTD,
Heperpy304yHast CriocoOHOCTh, Maliasi HHEPLMOHHOCTh, YCTOWYHBOCTD MPOTHB IIOCTOPOHHKX BO3/CHCTBHIA, IPOCTOTA,
yao06CTBO MOHTaXa U 0OCILY KHBAHHUSL.



Jlexrus 10.
ITYTEBBIE JATUUKH.

CUT'HAJI YIIPABJICHUSA BO3HUKAET B pE3yJibTaTa BO3JICUCTBHUS HA HUX JABMOKYIIUXCS JeTayiei WiIu YacTel TeXHOJIOoTHYe-
CKOr'o arperara.

IMpocTeiimmii npuMep - JaTYNKH MEXAHUUECKOTO TUIA, KOTOPBIE U3rOTABINBAIOTCS B BUJIE KECTKHX U MOJBHIKHBIX
YTIOpPOB HJIM KYJTa4KOB.

OneKTpuUuecKUe MyTeBble JaTIYMKU KOHTAKTHOTO THMA (ITyTeBbI€ BBIKIIOUATEINH, IEPEKITIOYATENN) IPeAHA3HAUEHBI
JUISL 3aMBIKaHUSI U pa3MBIKaHUS MEKTPHUYECKON LIeNH YIPaBIEHHUs B 3aBUCUMOCTH OT MPOHAEHHOTO My TH.

Cxema MpoCTOro MepeKIovaTes JlaTuiK MOMEHTHOTO JEHCTBUS C CAMOBO3BPATOM
C CaMOBO3BPaTOM

Henocratkom DJIEKTPOHHOI'O AaTYHKa SABJISACTCA 6I>ICTpI>II71 HU3HOC KOHTAaKTOB MJIN 06pa3013aH1/Ie Ha HUX OKCHUIOHBIX
IUICHOK, IVIOXONPOBOAUMBIX 3J1€KTpPI‘1€CKPII>i TOK, YTO IPUBOJUT K IIOTEPU CTa0MJIBHOCTH U CHUKCHHUIO TOYHOCTH
CAY.

DnexTpuyeckue OECKOHTAKTHBIEC JaTUUKH.

Haubonbiiee pacnpocTpaHeHne MOy HId HHAYKTUBHbIC JaTYUKU. VIX HCIOB3YIOT KaK IyTEBbIE U KOHEUHBIS
BBIKJTIOYATEIIH, TaK JAaTYMKU CUETa, YCHINS, AaBICHUS U TOJILIUHBL. VHIYKTUBHBIC JaTYNKH PabOTAIOT Ha IIEPEMEH-
HOM TOKE ITPOMBIIIJICHHOH 4aCTOThI, 00€CIEYNBAIOT Ha BHIXOJIE OTHOCUTENBHO OONBIIYIO YIIPABISEMYIO MOIIHOCTh U
MOT'YT OBITh COEAMHEHBI C JIOTHYECKUM JJIEMEHTOM 0e3 MPOMBILIUICHHOTo ycumutens. [IpuHmn qeiicTBUs HHIYK-
TUBHBIX JaTYMKOB OCHOBAH Ha M3MEHEHHH MHIYKTUBHOCTH CHCTEMBI [10]] ICHCTBHEM BXOAHOM BEIUYHHBI (TIepeMe-
LICHUS, YCUIINA).

WHyKTUBHBIE TaTUNKK OBIBAIOT:
1. JI. ¢ mepeMeHHBIM LIUKJIOM BUTKOB W
2. JI. ¢ MarHUTHOM MPOHHUI[AEMOCTBIO0, U3MEHIEMOI1 C MOMOIIBI0 edopmariu
3. 1. c nepeMeHHBIM COIPOTUBIICHUEM BO3JLYIIIHOTO 3a30pa RS



4. JI. ¢ cOnpOTUBIICHUEM MAarHUTOIIPOBO/IA, H3MEHIEMBIM C TOMOILBIO EPEMELIEHHUS SKPaHa UIIH KOPOTKO3aMKHYTO-
TO BUTKa

CxeMa BKIJIIOUEHHS [10CIIeJ0BATEIbHASL OCHOBHBIE YaCTH MHIYKIIMOHHOTO JaT4YHKa:
MarHUTONpPOBOJ 2 ¢ KaTyIIKOH 3 1 AKopb 1.

BennunHa MHIYKTUBHOCTH cUCTeMBI L 63 yueTa MOMEHTHOTO CONPOTUBIICHUS CEPACUHHIKA BBIPAXKACTCS KaK

L= Wz*s*p0/8; W - YHCJIO BUTKOB, O - 3a30p, CM; S - IUIOIA/b CCYCHHUS CePIICUHHKA, oMm?

HenocraTok - ocrancst MexaHudeckuii KoHTakT pu L —> 0. Dtoro Henocrarka smmeH BBK - 24, pabora koToporo
OCHOBAHA Ha HCIIOJIb30BAHUH T€HEPATOpa PeTaKCallMOHHBIX KoJIeOaHui ¢ TpaHCGOpMAaTOPHOH 00paTHOH CBA3BIO,
cobpanHoro Ha Tpancdopmatope T.

W1 - nepBuuHas 0OMOTKa

W2 - nonoxxurenbHas oOpaTHast CBSI3b

W3 - orpunarensHas oOpaTHast CBSI3b

Pa,IIPIaIII/IOHHLIe JaTYUKH.

Panmanyionssie (M30TPOIHBIC) JATYMKU IPUMEHSIOT KaK J. TI0JI0XKEHHUS, TONIINHEI, CYeTa 3ar0TOBOK M T.JI.
Hcnone3yoT: f u3nydeHne (MOTOK 3JIEKTPOHOB HIIH MTO3UTPOHOB) MpoOeT B BO3AyXe 2 - 5 M., B METaJIe HECKOIBKO
MM.

Y U3NlyyeHue (IOTOK KBAHTOB 3JICKTPOMArHUTHOW SHEPTHH)

OCHOBHBIE 3JIEMEHTHI:

- HCTOYHUK M3TyueHus! ( NCKYCCTBEHHBIE H30TOMBI CTPOHLNS, KOOAIbTa, IIE€3Usl, TAIIIHs)

- IPUEMHHUK , U3MEPSAIOIINHA HHTEHCUBHOCTD M3Iy4eHHs M TpeoOpa3yrommast B 3JeKTPUUECKuil TOK ( HOHU3aIlMOHHbIE
KaMephl, IPONOPLHUOHAIBHBIE CYETYHKH, cHeTUUKH | eiirepa - Mrosuiepa)

- YCUIIUTENHN

IMpuHImn neficTBus MpUEMHUKA OCHOBAH HAa HOHM3AIMY ra3a (HEOH C aprOHOM HIIH XJI0pOM, OpoMoM, Hoa0M)
BHYTPH CUETUHKA 110]] IEHCTBUEM 3aPOXKAAIOIINXCS YACTHUI OT U3TydaTes.

DOTONEKTPUYECKUE TATUUKHU.

OHH npeoOpasyioT U3MEHEHHE CBETOBOTO IIOTOKA B U3MEHEHHE JIEKTPUUECKOT0 TOKA WK HanpspkeHus. [Ipume-
HSIOTCS B POJIM JATYNKOB MOJIOXKEHHUS, CHETa, HAJIMYMS MIIM BEIMYMHBI 00pabaThIBaeMbIX 3arOTOBOK M H3/ENHH, a
TaKXKe JUIs aBTOMaTHYECKOH 3aIlUThI 00CITY KHBAIOLIET0 IIePCOHAIA.

CxeMa (OTOIIEKTPUUECKOTO aTUMKA ITePEMEICHHUS.
1- ocBeTHTETD
2- HemoABIKHAS quadparma
3- noaBmxkHas tuadparma
4- ¢poTo31EMEHT

IIpuHUMNIHANBHAS CXeMa C IIEKTPOBAKKYMHBIM (DOTO31€MEHTOM



HpI/IHLlI/IHI/IaHLHaﬂ cXeMa C IoJTYIpOBOAHHUKOBBIM 3JIEMEHTOM

Pa3mepHble naTumku.

OJIHVIM M3 BUJIOB SIBJISIOTCS. MHIAYKTHBHbIE JaT4MKU. K OTHOCATCS NOBOPOTHBIE TPaHC(HOPMATOPDI, CEJILCUHBI, HH-
JTYKTOCHHH, pelycCHHH. CellbCHHH HCIONIB3yeTCsl B Ka4eCTBE JATYMKOB YIJIa IOBOPOTA U MPECTABISIOT co00it Maso-
rab0apUTHBIE CAMOUHIYIMPYIOLIHE NEKTPHUECKUE MALIMHBI IEPEMEHHOTO TOKA, CXOJHbIE 10 KOHCTPYKIUU C CHH-
XPOHHBIMH MalIMHaMU. BpIBatoT KOHTaKTHBIE (Ha cTaTope oxHO(a3Has 00MOTKa, Ha poTope 3-x (asHast), OeCKOH-
TakTHbIE ( 00€ OOMOTKM HaXOJATCs Ha CTaTope).

Hcrnonb3yroT Takxke 2 cellbCHHA He CBSA3aHHbIE MEXIy COO0I MEXaHHUUECKU.

Jlexuums 11.

PeocTaTHbIE TaTUMKH - IPEACTABISAIOT COOOH PEryIMpyeMble OMUYECKHUE COTPOTUBIICHUS.

OCHOBHBIMH 3JIEMEHTOM PEOCTATHOTO JAATUYHKA SIBJISIFOTCS KapKac ¢ pa3MelICHHBIM Ha HEM COIPOTHBICHUEM B BUJIE
HAMOTKH [POBOJIOKH U MOJIBHIKHASI TOHKOChEMHAsI [IETKA, CKOJIB3SIII[asi HEOCPEACTBEHHO 110 OBEPXHOCTHU COIPO-
THUBJICHUSI WITH [0 STy COSIMHEHHBIX C HUIM KOHTaKTOB. ['abapHuThl 1aTYMKa ONPEACIISIOTCS HOTPEOIsIeMOi UM MOIII-
HOCTBIO.

JIOIyCTUMBIH 110 TEMIIEPATYPHBIM YCIOBHAM TOK HAXOAUTCS U3 BHIPAXKCHUSL:

I*R/p*Soxn < ('t p max - t 0 max)

L - KO3(QOUIHEHT TEeIIO0TAAYH

t p max - MaKCHUMAaJIbHASI TEMIIEPATYPa, OIyCKaeMasi IIPUMEHSICMbIM MATEPUAIIOM
t 0 max - MaKCHMaJIbHAsI TEMIIEPATYPa OKPYKAIOLIeH CpeIbl

S 0XJ1 - MOBEPXHOCTH OXJIAXKICHHSI.

XapaKTepuCTHKA JIMHEHHOTO PEOCTATHOTO JaTYNKA BHIPAKACTCS:

Rx = R/L*X = r0*x, L - nomuas mymHa 06MOTKH, 10 - COMPOTUBIICHUE MTPUXOASAIICECS HA CIMHUILY JIHHBI
Kapkaca, X - IepeMelIeHHEe HIETKU.

Jlns momydeHns HeMMHEHHOM XapakTepucTHKH Rx = f(X) ucnonps3yror ¢purypHsie kapkachl h = @(x).

H3mepenne TemnepaTyp OCyIECTBIATh KOHTAKTHBIM M OECKOHTAKTHBIM METOJaMH.

TepMOMETpBI CONPOTHBICHHS



UCTIONB3YETCsI CBOICTBO METAJJIOB U3MEHATH CBOE SIIEKTPUUECKOE COMPOTHBIEHHE IPU H3MEHEHUU TEMIIEPATyPhI.
OTH TEPMOMETPBI UCIIONB3YIOTCS JJIsl U3MEPEHHS TEMIIEPaTy bl BOABL, 11apa, ra3a B HArPEBATEIbHBIX U TEPMUUECKHUX
neyax.

B kauecTBe 4yBCTBHTENILHOTO 3JIEMEHTA TEPMOMETPA CONPOTUBIICHUS IPUMEHSIOT Me/lb U TJIATHHY, a TAKXKe JKelle-
30 U MJIATHHY.

Pt- (-200 + 500 C°), Cu - (-50 + 100 C°), Ni - (-50 + 200 + 250 C°)

B nocnennee BpeMst NCIIOIB3YIOT ITOIYIPOBOJHUKOBBIE TEPMOMETPBI CONPOTUBIICHHUS (TEPMHUCTOPEI) (MaTepHa -
OKHMCIIBI WJIM CYJILOUABI PA3INYHBIX METAJIOB WM PEIKO3EMETbHBIX 3JIEMEHTOB).

TepMonnekTpuuecKre MUPOMETPHI.
(91O TEpMoOMapa ¢ U3MEPUTETBEHBIM IPHOOPOM)
Pabora ocHOBaHa Ha BO3HUKHOBEHHH TEPMOAJIEKTPOIBIDKYIIUX CHJI B MECTE CKOJIBXKE-
HUs1, IOTy4aeMOoro B pe3yjbTaTe COCAUHEHUS KOHIOB IBYX Pa3HOPOIHBIX METAJLIOB.

TepMomnapsl BEIOHPAIOT C YUETOM JHANA30HA H3MEPSIEMbIX TEMIIEPATYP B 3aBUCUMOCTHU OT MX YYBCTBUTCIBHOCTH ,
onpezaensiemoit 3HaueHueM tepmo J.J1.C., pa3BuBaeMoi py pa3HOCTH TEMIEPATYP XOJIOAHOTO U rOPsIYero KOHIIOB B
1°C.

E=St(tl -t2), St - 9yBCTBUTEIBHOCTH TEPMOIIApEL, tl - H3MepsieMas TeMIepaTypa, t2 - TeMmIeparypa
OKpY>Kalollled cpebl
Xpomensb - konenb (t° 200 + 600 °0
IUIaTHHA - TNIaTHHOpoAu# (<1600°)
MonunbzeH - rpagutossie (<2000°)

IMupomeTpsl n3nydeHns paboTAIOT C UCIOIb30BaHHEM (DYHKIIMOHAIBHOMN 3aBHCHUMOCTH SIPKOCTH, TEIIOBOTO H3IYy-
YCHHUS SHEPTHUH I10 CIICKTPY M3JTyUYEHHs OT TEMIIEPaTyphl Teia. 3aKOHbI H3yUCHHs YCTAHOBJICHBI ISl aOCTPAKTHOTO
TeJa, Ha3bIBAEMOT0 a0COMIOTHO YEPHBIM, KOI(Q(HULHEHT morionieHns kotoporo = 1. Bee peanbHbie HMEIOT K03 hu-
LUEHT NOrIoIeHus < 1.

Bce nupoMeTphl H3MEPSIIOT MICEBIOTEMIICPATYPY, OTIHYAOILYOCS OT HCTUHHBIX TEMIIEPaTyp PeajbHbIX TE, YeM
6oJIblIIC OTIIHYHE HHTCHCHBHOCTH U3JTy4CHHUsI a0COTIOTHO YepHOro Tena. IIpu nepexo/ie OT ICeBIOTEeMIepaTyp K
peasbHBIM HE0OXO0IMMO BBOAUTH MONPABKH Ha CTCIICHb YSPHOTHI TENA, IS Yero HaJo 3HATh KOO(DGUIMEHT YePHOTHI
HarpeBaeMoro Tena.

MerTo APKOCTHON IIUPOMETPUU OCHOBAH Ha M3MEPEHUH APKOCTH CBEYEHHMS TeJIa TPU JAHHOMN JJIMHE BOJIHbI B
3aBUCUMOCTH OT TEMIIEPATYPBI.

Mertox pajiMaiOHHON MMPOMETPUHM OCHOBAH HA MCIIOJIb30BAHUM 3aBUCUMOCTH O0IIEr0 KOJIMYECTBA DHEPTUH,
U3JIy4aeMO# TEJIOM B IIKPOKOM CIIEKTPAILHOM HHTEPBAJIE, OT TEMIIEPATYPhI TeJa.

MerTo1 [IBETOBOM MUPOMETPUH OCHOBAH HA M3MEPEHUH PACIIPEIENICHUS YHEPIMU BHYTPU JaHHOTO y4acTKa CIIEKTpa
U3IIyYCHHS TeJIa OT TEeMIIEpaTyphl Harpesa Tela.

I[aT'-II/IKI/I U3MEPCHUS NaBJICHUS.

I/I3MepeHI/Ie I[aBJ'IeHI/Iﬁ " ﬂeﬁCTByIOIL[PIX CHJI Ha3bIBAKOT TeH3OMeTpPIeI>i. CI/IJ'IOI/I3MepI/ITeJ'II:HLIe YCTaHOBKHU B Cliy4dac
aBTOMaTu3aluu O60py,[[OBaHI/IH SIBJISIIOTCS. HEOTHEMJIEMOMN YacThI0 CUCTEM aBTOMATHYECKOTO peryjavupoBaHus U
yupaBJICHUSA TEXHOJIOI'MYECKUMMU IIPOLECCaMu.

O BEJIMYMHE CHIIOBOTO napameTpa CyadaT Ui 1o HHHCﬁHOMy NEPEMEIICHUIO, UITH 110 UBMCHCHUIO HAIIPSX)KEHHOTO
COCTOAHHSA ClIEHHUAJIBHOI'O 3JIEMEHTA, BOCIPUHUMAIOUIET0 CHJIOBOM napameTp.

Cxema CHJIOM3MEPHUTEIILHOH YCTaHOBKY:
1 - 1-if npeoOpa3oBatens (yIpyruid 3I6MEHT)
2 - 2-ii mpeobpa3oBarenb ( JaTUYUK)
3 - 3-ii npeobpazoBaTenb
4 - ycunutenb
5 - ykazateinb

Jatauku - ( TEH30JaTYMKH - U3MEHEHNE CONPOTHUBIICHHS IPH YIPYTHX JehOpMaInsX)
3MeHeHue conpoTUBIICHUS XapaKTepU3yeTCsl 4yBCTBUTEIBHOCTHIO

S = (R/R)/(U]) = E*(R/R)/o = (1+ 2p) + (p/p)/(11)?



R u 1 - conporuBienue 1 JMHA MPOBOAHHUKA
G - MEXaHUYECKOE HANPSDKEHUE B MaTepHalie
E - Mmoxyns ynpyroctu

p - yIIeTbHOE COTPOTHUBIICHHE

1 - ko3 dunment [Tyanccona

OOmMM HeOCTAaTKOM MTPOBOJHUKOBBIX TCH30IaTYUKOB SBIISACTCS HEOObINAs BETMYMHA HX KOPQHUIIMCHTA YyBCT-
BHUTEIFHOCTH , HE TPEBHIIAIOMAs 3,6 (MO3TOMY NPUMEHSIOT JATYHKHA U3 MOHOKpHCTAILIIOB > 10 - 50 pas).

Jlns onpenenenus napnenust npu OM/] HCHONB3YIOT Takke WHIYKTHBHBIC JATUYUKH (33 CUET M3MEHEHHS BO3MYII-
HOTO 3a30pa).
nuddepeHranbaas cxemMa Mo3BOJISIET MOTYYHTh
JINHEHHYI0 3aBUCUMOCTD

Jlnst onipeneneHyst HAMPSDKEHHOTO COCTOSHUS YIIPYTOTo JIEMEHTa B JIATYNKOB MCHONB3YIOT MAaTHUTOYTIPyTHE
¥ MAaTHUTOAHHU30TPOIHBIE JATYHKH. IPUHIUI pabOTHI 3THX JATYNKOB OCHOBAH Ha MCIONB30BaHHUH d(dexTa u3mepe-
HUSI MATHUTHOH NTPOHUIIAEMOCTH (h)eppOMArHETHIECKOT0 MaTepraia Mo AeHCTBHEM MEXaHHIECKUX HAIPSDKCHHH.

MarHuToynpyrue JaTuiKu.
ZPOCCENFHOTO THIIA TpaHC(HOPMATOPHOTO THIIA 1 - mepBu4Has 0OMOTKA
2 - BTOpU4HAs 0OMOTKa

VIMeIoT BBICOKYIO 1yBCTBHTEIIBHOCTD
K= AU2/AP AU2- npupalieHie NOrpeiHOCTH B U3MEPUTEIILHON 0OMOTKE .
AP-npupanienue ycuims
OmnpezeneHre MarHUTHBIMU CBOHCTBAMH MarHUTOIPOBOJA , €T0 Pa3MepaMHy .
MoryT npUMeHSTHCS Oe3 yCHUIIUTEIeH .
OTnnuaroTcs BbICOKOI HaIEKHOCTBIO.

Jlexnums 12

PerynupoBouHas anmnaparypa .
OCHOBHBIMH arIapaTaMu CXeM aBTOMATHUYECKOTO YIIPABIICHUS SIBJISIOTCS KOHTAKTOPBI M pa3jiMyHbIe pesie , Ipe-

Ha3HAYECHHBIE JUI YaCThIX BKJIIOUCHUIN U OTKIFOUCHUH CUJIOBBIX LieMel U Lenel yIpaBieHus .

BeinyckaroTcest IepeMEeHHOT0 U IIOCTOSIHHOTO TOKA .

KOHTaKTOpbI MMEIOT TIIaBHbIE (CHIIOBBIC) KOHTAKTHI , IIPH 3aMBIKAHHU KOTOPBIX ITOJAETCs HAIIPSDKEHNE Ha MIPH-
BOJIHOM J1BUraTels [ 1aBHbIE KOHTAKTHI paccuuTaHbl Ha 6onbuire Toku (1o 1000 A). Kpome riiaBHbIX KOHTaKTOB
MMEIOTCs OJIOK KOHTAKTBI , KOTOPBIE BKJIIOYAIOTCS B 1ICIb YIIPABICHHUS .

[Ipunnun feiicTBuUS : IpU MOAaYe HANIPSDKEHUS HA KaTYIIKY 3JE€KTPOMarHuTa IMOCIeAHUH IPUTIruBaeT sKopb ,
KOTOPBIH 3aMBIKaeT (MM pa3MbIKaeT) CUJIOBbIE KOHTAKTHI .(PacipeesseT CUrHAI IO JPYTHM LEIsM )

DJIEeKTPOMArHUTHBIE Pelie 110 YCTPOUCTBY aHAIOTHYHBI KOHTAKTOPaM , HO C OOJIBIIMM YMCIOM KOHTAKTOB M Ha
HeOOoJIbIINE TOKH .(IIpeIHa3HaueHBI U paOOTHI B LIETISAX YIPABICHUS ).

Peuie ¢ MarHUTOYNPABISIEMBIMU KOHTAKTAMH .

MarHuTtoynpasisieMble KOHTaKThI (MK) - T€PKOHBI IOJIYYHIIH IIUPOKOE PaCIpPOCTPAHEHUE B KOHLIEBBIX M KHOIIOY-
HBIX BBIKJIIOUATEJISX , [IATOBBIX MEPEKII0YATEIISIX U UCKATENX , JaTYNKaX IOJI0KEHUI U JPYTUX KOHCTPYKIHMAX 0e3
SIKOPHBIX JICKTPOMArHUTHBIX pelie.

I'epKOHBI KOHKYPHPYIOT C HOJIyITPOBOHUKOBBIMH ITPUOOPaMH B 00JIaCTH HU3KHUX 4acToT .I103BOIISIOT IPOU3BO-
nuth Gonee 1000 onepanuii B cekyHy , MX CPOK cityx0Obl octuraer 10%-10'? IHKIIOB , @ MX COIPOTHBICHHE KOH-




TaKTHOTO MEPeX0/a B 3aMKHYTOM COCTOSIHMU MOXeT ObITh CHIKeHO 10 0.001 OM mmpu BEICOKOM CONPOTHBIICHUN
(10°-10"" OM) B Pa3OMKHYTOM COCTOSHHH .

JeiictBue MK ocHOBaHO Ha MCHOIBb30BAaHUU CHUJI B3aUMOJCHUCTBUS , BOSHUKAIOLINX B MATHUTHOM MOJI€ MEXKAY
(beppOMarHUTHBIME TeJIaMH . DTH CHJIbI BBI3BIBAIOT Ae)OpPMAIIKIO U TTepeMelieHre GeppoMarHUTHBIX TOKOTIPOBOAH-
MBIX JIEKTPOJIOB, YTO UCIIOJIB3YETCS I KOMMYTAIMU SJICKTPUUCCKHUX LIEHeH .

Fm= ®?/2y1 Sn - CHIIa IPUTSKEHHS SICKTPOJIOB .
p0 - MarHuTHasI IPOHUIIAEMOCTE (OKyca
Sn - mIomAags NEPEKPHITUS AIEKTPOIOB B paboueM 3a30pe.

Ko6b1 MOryT OBITh CTEKJITHHBIC , KEPAMHUYICCKUEC , MCTAJUINICCKUC. HpI/IHHI/IHI/IaHbHO BO3MOKHBI CJICAYIOIINE
CII0COOBI yHpaBJi€HUA pa60T0171 MK : NEPpEMEIICHUEC ITOCTOSHHOI'O Maroura U réepHoHa , M'BSMCHCHUEC HaMarHu4uBaro-
IEH CUJIBI praBIISIIOIIIeﬁ KaTylIKu , UISMECHCHUEC TapaMETPOB MarHUTHOU 1IeNH NEPEMECHHOI'0 SKpaHa WK COUCTaHU-
eM BCeX CIoco00B.

Ha MK npoMBIIUICHHOCTBIO BBITYCKAIOTCS Iy TEBBIE MEPEeKIIoYaTeli. FIX JOCTOMHCTBO : BO3MOXHOCTD PabOTHI C
0ECKOHTaKTHBIM BO3/IEIICTBHEM , BEICOKOE OBICTpOAEHCTBIE U OOJIbIas OITycKaeMast 9acToTa 0OpadaThIBaHUs,
BBICOKAsi H3HOCOYCTOHYMBOCTD U HAJISKHOCTD, BO3MOXKHOCTD IUCTAHIIMOHHOH PEryJIMPOBKU TOUKH CpadaTHIBaHUS,
03 IPOMEeXyTOUHBIX YCHINTENEH , Mayast CTOMMOCTb ¥ rabapuThl, pabora B ool armocdepe. Henocrarkn: manas
BEJINYMHA KOHTPOJIHPYEMOH MOLTHOCTH, MaJiasi Ieperpy30uHasl CIOCOOHOCTb, 3aBUCHMOCTh KOHTAKTHOTO JJaBJICHHS
OT BEIIUYUHEI ¢.

Veunurenu
TIpeJHa3HAYCHBI IS yCHICHUS] MOITHOCTH CHT'HANA, TIOCTYMAIOUINX OT JaTYUKOB. PaboTaloT 3a c4eT HOMOTHATEIb-
HBIX HCTOYHUKOB 3Hepruu. [loapasnenstorcs : MexaHHYeCKHe, MAaTHUTHBIE, 3JICKTPOHHEIE.

[Ipocreiimuit MarHUTHBIN yCUIIUTEND - IpoccesbHbIM. braaronapst nepemenHomy Bxoj curany UBX MarHuTHOE
COIIPOTHBJICHUE CEPICYHNKA MEHSETCA U TOK Ha BbIXoe Karymku 2. Koaddumuent ycunenus o 100.

OJeKTPOHHBIE YCHIUTEIHN COAEPIKAT NEKTPOHHBII MK MOTyTIPOBOAHUKOBBIA IPHOOD, MO3BOISIONINI CyIIECTBEH-
HO M3MEHSATh BXOIHOH CHT'HAN. YBEIHIEHHE MOITHOCTH IPOUCXOIUT 3a CUET YHEPTHH TUTAHUS yCHINTEIS.

[Ipocreiimas cxema J1aMIOBOIO yCUITUTENS.



W3menenue cerounoro HanpspkeHus AUc CHIIBHO BIIMSIET HAa W3MEHEeHHe aHoqHoro Toka. Koadduuunent ycnnenns
namnsl B = AUq/AUc =4 + 100.

Cxema TNOJYTIPOBOAHUKOBOI'O Kackaa YCUJICHUSA C 06HII/IM OMHUTEPOM.

YBenuueHue yCUIeHUs MOXKHO JJOCTUTHYTh 3a CUET IPUMEHCHUS Hec-
KOJIBKHX KackajoB ycwieHus K = n*K1.
BrBator Hu3kouacToTHbIe ( 8-10 k['1r ) 1 BEIcOKouacToTHBIE (35-50K[ 11

Vkazarenu.

VYkazarenu npu H3MepeHHH! pa3iInIHbIX MapaMeTpos mporeccoB OM/I s Bu3yansHOTO OTCUETa U 3aIliCH SBIIS-
I0TCSI OOBIYHBIE CTaHIAPTHEIE CTPEIOYHbIE IPHOOPH! (BOJIBTMETPHI, aMIIEPMETPEI), KATOIHBIE H CBETOIYYEBBIE OC-
muuIorpadet.

K cTpenouHbIM ykazaTessiM OTHOCSITCSI MATHUTORJIEKTPHUECKHUE, DIIEKTPOJHHAMUYECKIE, YIIEKTPOMAarHUTHEIE U JIp.
npudopsl. [IpuHINI NefCcTBYUS ATUX NPUOOPOB OCHOBAH Ha NPEOOPa30BAHUH MICKTPHUIESCKHX BEININH B MEXaHUIC-
CKHeE TIepeMeIIeHHs CTPEJIOK yKazaTels. HemocTaTkoM cTpetouHbIX TPHOOPOB SABISETCS UX OONBIIAs HHEPIOH-
HOCTB, II09TOMY HX IIEIeCO00Pa3HO IPUMEHSTH IS 3aIIMCH IIPOLECCOB C JUIUTENBHBIM ITUKIOM. [I1s n3MepeHus
OBICTPOIIEPEMEHHBIX BEJIMINH PEKOMEH/YETCS IIPUMEHSTH CBETOJIyYeBbIE OCIHILIOrpadEL.

Jlexmms 13.

CUCTEMA BJIOKMPOBKHU U VIIPABJIEHUA CPEICTB
ABTOMATU3AIWN KIII.

Dta cucremMa o0ecreurnBaeT BKIOYEHHE IpuBoOJa 060pyI(OBaHI/I$I, CBA3BIBACT pa60Ty 3aXBaTHOI'O OpraHa 1nmoJaro-
mero yCTpOﬁCTBa C pa60T0171 npUuBOAa, MPEAOTBPALIACT ITOJIOMKHU JIEMCHTOB CPEJACTB aBTOMATU3alluU ITPU HEUYETKON
u HeraBHHLHOfI pa60Te 3aXBaTHOI'O OpraHa B OMAaCHOW 30HE mpecca.

Ilo npuHLMIY AEHCTBUS U XapaKTepy CHCTEMBI OJIOKMPOBKH IIOAPA3AEISTIOTCS:
1. Ilpenoxpanurenu (GpUKIMOHHEIE, KYJIaYKOBEIE, IPY>KHHHBIE, JIEKTPHUECKUE) HCKIII0YACT TTI0JIOMKY Pa3IMIHbIX
JJIEMEHTOB.
2. CpencTBa OIOKHPOBKH
- obecrieunBaeT OTKIIIOUCHUE MPUBOJIA B CIIydae HENPABUIILHOTO ITOJIOKEHHS 3aXBaTHOTO OpraHa OTHOCHTEIHHO
JieTaly WM UHCTPYMEHTA, B CIIy4ae OTCYTCTBUS JETaIH.
3. CpenctBa ynpaBieHHs - 00ecIieunBaeT BKIIOUCHNE U BRIKITIOUEHHE IIPUBO/A M CHJIOBOTO YCTPOICTBA 3aXBat-
HOTO OpraHa (MexaHHYecKue, SJIEeKTPUIECKUE, HIIEKTPO- ITHEBMO- THPABIMYECKII)

3amuTHBIC IPEOXPAHUTENIBHbBIE YCTPOICTBA.
1) HenoxBikHEIE OrpaxIeHUst
00ecIeYrBaroT 3alUTy PyK PadOTAIONINX OT IIONA/AaHMs B OIIACHYIO 30HY. Y CTaHABIMBAIOT Ha IITAMII MU TIPECC.
[IpuMeHSIOT py MTaMIIOBKE M3 MOJIOCH! , JINCTA , ITYYHBIX 3arOTOBOK, KOT/Ia He TpeOyeTcst BBOAA PyK B OIACHYIO
30HY.
YacTo HETTOBIKHBIC OTPAKACHHS OJOKMPOBAHBI ¢ MEXaHH3MOM BKIIFOUESHUS Ipecca (C HOMOIIbI0 KOHEUHBIX BBI-
KJTIIouatesiel ) HeoOX0AMMO IIpH HAJIAKe [ITaMIIa.
2) ITonBIKHBIE 3alIUTHBIE YCTPOHCTBA (OTPaskICHHMS)
o0ecreYnBaroT 3aKpBITHE OITACHON 30HBI B IIpoIiecce pabodero MuKia.
BriBarot:
- OTpaKAAIOIIHE ONACHYIO 30HY

- OTBOJSIIIIME PYKHU U3 OIIACHOH 30HBI
(HampuMep: MasiTHUKOBBIH THIT)



3) 3akpbIThle yCTPOICTBA, NEHCTBYIOLINE Yepe3 CUCTEMY YIIPABICHUS.
JIBypyuHoe ynpasieHnue npeccoM (paccrosaue > 500 mm)

CxeMma IBypy4YHOT'O yIpaBieHHUst MyQThl pecca

CpezcrBa 6JI0KHPOBKU
CITy’KaT ISl aBTOMATHYIECKOM OCTAHOBKHU IPECca HiIM HHOTO 000pyIOBaHUS IPH OTCYTCTBHH MJIN HENPABIIBHOM
OJIOKEHHH 3aTOTOBKH, WM B pabodee MPOCTPAHCTBO IIOMAIH PYKH pabodero.
IIpUMEHSIIOTCST KOHTAKTHBIC (JIEKTPUUECKHE, THAPABINYESCKIE, THEBMATHYECKHE, MEXaHIIECKHIE) YCTPOICTRa, a
TaK)Ke OCCKOHTAKTHBIE C HCIIOIb30BAHUEM PAJIHAKTHBHEIX, (HOTOIICKTPHICCKUX AATIHKOB.

Jlns mpuMepa cxema 3IeKTpOoOIOKHPYIOLIET0 YCTPOHCTBA, TPUMEHsIeMas HA MHOTOIIO3ULIHOHHHOM Mpecce st
aBTOMAaTHYECKOI OCTAaHOBKH IIpecca B ClIyyae OTCYTCTBUS MM HEMPABUIBHOTO TOJI0XKEHHS 3aTOTOBKH B paboueit
30HE IITaMIIa.

1 - rpeiidepHble TuHEHKH
2 - KOJIOJIKH

3- 3aroToBKa

4 - KOHTAKTBI

5 - u3onATop

6 - KOHTaKTHasl IIaCTHHA

K1 u K2 - pene ¢ HOpMaJIbHO pa30MKHYTHIMUA KOHTaKTaMHU COEIUHEHHbIE 10 CIIEHUABHO CIEIIIIUM yCTPOHCTBAM:
JIMHENKYU U30JIMPOBAHBI U IBIKYTCS 10 HanpasieHusM 1,2,3,4 1 3aMbIKaioT LeNb KpoMe, B 4 NONOXXEHUSX,
KOTJIa 3aMKHYTHI KOHTaKTHI 4 uepe3 3aroToBKY 3. B ciyyae oTCyTCTBHS 3arOTOBKHU (WM HENIPABHIIBHON YCTaHOBKH)
uens paspeiBaercs, K1 u K2 3aMpIkatoTcst 1 BKIIOYa0T TOPMO3.



N3obperarens
nm

TexHomor

OM/L

Ju3zaiinep
(AIIP - K
KonerpykTop
CAIIP - T
Texnomnor Texnonor Texnomnor
MEXaHUK JINTENILUK CBapILUK
JUISl HALIMX YCIIOBUH
MOATOTOBKA
mp - Ba
POU3BOCTBO | |0Trpy31<a NoTpeOHuTeNsT
CAITP - OLII

BBOJ| UICXOJIHBIX JTAHHBIX:
reOMEeTpHs MaTepual,
nporpamma o0opya0BaHHs

BLIOOD CXeMbI ieopMHUpoBaHus,
oIpeiesieHne CTeneHu aedhopMu-
[pOBaHUsI, pecypca IITACTHYHOCTH

pacyeT ycuiunii ieopMupoBaHust,
HATPY30K Ha HHCTPYMEHT,
BEIOOD CTATIH




a}HaJms 9KOHOM. 3()(HEKTUBHOCTH pa3paboTKy TeX. JOKyMeHTa

HR KCIEp. OCHACTKY

paspaboTka Tex. mporecca MPOBECHUE SKCIIEPUMEHTOB
[1TO, noaroToBKa NOBEPXHOCTH, C TIOMOIIBIO CUCTEMBI
b100p 000pyI0BaHUA ABTOMATHU3. 3KCIIEPUMEHTA

MpeIBapUTEIILHOE NPOSKTHPOBAHKE
LITaMIIOB, BEIOOp cXeM

|OKOH‘~IaTeJ'H>H06 IPOCKTUPOBAHUE

BbIaya TeX. JOKYMEHTAIHH
Ha cranku ¢ UITY




