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Ilpu obpabomxe mpyoHO0OpabamvleaemMvix Mamepuaios ciedyem paccmMampueams KOMOUHUPOBAHHbIE MemOObl.
Tlpumenenue anoOHOU cocmaegioweil 6 KOMOUHUPOBAHHOM NPOYECcce 3HAYUMENbHO CHUMCAEM CUTbl Pe3aHUs Om
MEXAHUYECK020 8030elicmeusi npu pasoeieHuy MAmepuanos, 4mo Nno360aum YCKOpUums npoyecc 6e3 HapyuleHus
MOYHOCMU U KA4eCcm8a NOBEPXHOCIMHO20 CL0s. DNeKmpoxumuieckas 06pabomka ne nogpedicoaem obpabamuiéaemyro

HnO6EpPXHOCHIb, obecnequsaem 6blCOKUI KAACC YUCHOMDbL.
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When processing hardly processed materials it is necessary to consider the combined methods. Application of an anode
component in the combined process considerably reduces cutting forces from mechanical influence at division of mate-
rials that will allow to accelerate process without violation of accuracy and quality of a blanket. Electrochemical
processing doesn't damage a processed surface, provides a high class of purity.

CuncremMHbIY noaxoa K uccrnegoBaHuio
KOMOWHUPOBAHHbLIX METOAOB C HanoXeHuem
3NeKTpru4YecKoro nons

DNeKTpOXUMHUYECKas sYeiika C 3JICKTPOHHBIMU
MIPOBOJHUKAMU B KOHTaKT€ C HOHHBIMH TPOBOJHHUKAMH
JIOJDKHA PacCMaTpPUBATHCS Kak euHas cuctema. [lpu atom
MOJTy4aeM HMHTEPECYIONIYI0 HAC CHCTEMY — OJHAa TPaHUIla
paszena 3JIeKTPOA — IJIEKTPOIUT. TOYHO TaK XKe, KakK 3Ta
CHUCTEMa SIBJISICTCS YaCThIO OOJIBIIION CHUCTEMBI, cama rpa-
HUI[A pa3/ielia COCTOUT M3 KOMIIOHCHTOB, YaCTCeH WU MOJI-
cucteM. [1oCKONBKY BCE CUCTEMBI B MPHUPOJIC HAXOAATCS B
MMOCTOSTHHOM JIBMDKCHUM, WX HYXHO pPacCMaTpPHBATh KakK
MPOIECChl. DTO 03HAYACT, YTO aKTHBHOCTH TPAHUIIBI pa3-
JIeNia SIEKTPOJ — SJIEKTPOIHUT CKIIAABIBACTCS U3 aKTUBHO-
CcTel KOMIIOHEHTOB WM IpoueccoB. Jlanee, moacucreMsl
B3aMMOJICHCTBYIOT W COCTABIISIOIINE IPOLECCH COCNUHS-
IOTCSl - TAKUM ITyTeM CHCTEMBI BBDKHBAIOT U COXPAHIIOT
XKHI3HEeCITocoOHOCTh. [103TOMY, YTOOBI MOHATH MOBEIECHHUE
CHCTEMBI B OTBET Ha BHEIIHEE BO3JCUCTBHE, HEOOXOIUMO
l/IZleHTI/l(l)l/IL[I/IpOBaTb KOMITOHCHTBI, KOTOPBLIC COCTaBJIAIOT
CUCTEMY, U IIOHATDH B3aHMO}1€I7[CTBPIH MCXKIY HUMHU. Nmen-
HO TaKUM 00pa30M CBS3BIBAIOTCS (QYHKIUSA U CTPYKTYpa.

WHTepecHBIM ~ SBISETCS  CHOCOO  3JIEKTPO-
XUMHYECKOU 00paboTku [2].

KaxoBbI cocraBnsroniie mpoIeccoB Ha TpaHHIE
pas3zena, 3aBHCHUT OT ypoBHA aHanu3a. Hampumep, Ha de-
HOMEHOJIOTHYECKOM YPOBHE MOXHO pacCMaTpUBATh Clie-
JTyIoIe KOMIOHEHTHI CHCTEMBI TPaHHIIBI pa3zena:

1) pasneneHue 3apsiia, BKJIIOYAIOIIEE 3aBHUCH-
MOCTh MEXIy TOKOM 3apsDKSHHS IBOMHOTO CJIOSI M M3Me-
HCHHUAMU IOTCHIHAIA U IMOBEPXHOCTHBIX I/l36bITKOB;

2) azncopOrust — IecopOIusi, KOTOpasi CBsA3bIBA-
€T BCJIMYMHY C aKTUBHOCTAMU U MMOTCHIHUAIOM C ITOMOLIbIO
H30TEpM;

3) mepeHOC 3apsaa Ha JJIEKTPOJIE, KOTOPEIH 00y-
CJIOBJIMBACT CBSI3b MEXAy (apajceBCKHM TOKOM, IMOTCH-
IIHAJIOM ¥ aKTHBHOCTBIO YACTHI[ Ha TPAaHUIIEC pasfena, CBs-
3aHHBIX C pPeakIuei mepeHoca 3apsa;
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4) macconepeHoc ¢ (nim 06e3) OOBEMHBIM H3-
OBITKOM (HEIOCTaTKOM), KOTOPBIH CBSI3BIBAECT ITOBEPX-
HOCTHYIO KOHIICHTPALIHIO U IIOTOKH;

5) TOMOTeHHasl XUMHUYecKas peakius  (KOM-
IIeKCO00pa3oBaHue, TUCCOUANNSA U T. 11.);

6) oOpaszoBaHWe POCTPAHCTBEHHOTO 3aps/ia;

7) obpazoBanue ¢dasbl Ha dIEKTPOJE (AaHOTHBIE
MJIeHKH, cioit Oy);

8) muddysus B aexTpon;

9) rereporeHHble XUMHUYECKHE peakuuu (pe-
KOMOMHAIIMS, TUCITPO-NOPLIMOHUPOBAHNKE);

10) SIBJICHHE IIOBEPXHOCTHOI'O IIE€PEHOca
(moBepxHOcTHas quddy3us U T. 1.).

OTH KOMIIOHEHTHI ITPOIIECCOB Ha TPaHUIE Pa3-
Jena OBUIM JaBHO W3BECTHHI W OOJBINMHCTBO M3 HHX
MTOTYYHII0O MaTEMAaTHIECKYI0 00paboTKy, Kak crnenuu-
YecKHe W OTHAeNbHBIE Tporecchl. OmHAKO, MOCKOJIBKY
KOMIIOHEHTHI TOBEPXHOCTH pa3fesia CIOXKHBI, TO 3TH
MPOIECCHI IEHCTBYIOT B CHCTEME COBMECTHO; OJHA IO-
BEPXHOCTh pa3fielia OTIMYACTCA OT IPYrol YHCIIOM,
COBMECTHO JEHCTBYIOIIMX IPOLECCOB, T. €. CJIOXKHO-
CTBIO B3aMOJIeHCTBHI[3].

B konne 40-x — nauane 50-x romoB co3peio
JIeTAJIbHOE NTOHMMaHHE 3JIEKTPOIHON KWHETHUKH U JJICK-
TPOJHBIX TporeccoB B obmem Buze [1]. beum BoIsicHe-
Hbl MEXAaHH3MBI COJIGBATAIlid WOHOB, KAaTOAHOTO BBI-
JIeTICHIsI BOIOPOJa U aHOTHOTO BBIACTICHHUS KUCIOPO/Ia;
OBLT JOCTHTHYT IpOrpecc B 00IIeM NOHUMaHWH IOCIIe-
JIOBAaTENbHBIX PEaKIUi; pasrajaHbl TalHbl JBOHHOTO
Cclosi, cpasy ke 0000IIeHHOT0, KaK MHOTOCIIOWHAs CHC-
TeMa, ¥ OBUT MPOJOKEH MyTh IS OyAyImHUX KHHETHYe-
CKHUX I/ICCJ'Ie[lOBaHl/Iﬁ YUCTBIX MOBCPXHOCTHBLIX ITpOLEC-
coB. B wacTHOCTH, C TeX MOp OKa3aJioCh BO3MOKHBIM
BBISICHUTh KUHETHYECKOE ITOBEICHUE XEeMOCOpPOUpPOBaH-
HBIX MPOMEXYTOUHBIX HPOJYKTOB, PACTBOPHMBIX IPO-
ME)XYTOYHBIX IPOJYKTOB B Pa3lIMUHBIX PacTBOpax, Op-
TaHUYECKHUX JJIEKTPOXMMHUYECKHX peakuuii. B mocnen-
Hue 10 jer ocoOeHHO OOJNBIIOC BHUMAHWE MOIYUIITH
ONITUYECKHE METOABI: OOBIYHAS M DJCKTPOHHAS MHUKPO-




CKOTIUSI, CHEKTPO(GOTOMETPHS, METOIBI OTPAKEHMs, dI-
JUIICOMETPHUA U JIp., OTPAKAIOIIUME MHUKPOCKOINYECKUH
B3I HA MaKPOCKOITUYECKHUE ABJICHUA. HeCMOTp)I Ha TO,
YTO MHOI'0€ YK€ U3BCCTHO, TOJLKO-TOJIbKO HAYMHAIOT I10-
HUMAaTh CJI0XXHOCTb JIEKTPOXHUMUYECKUX IPOLIECCOB POCTa
(ha3pl, HaOMIOMAEMBIX TIPH OCAKAECHUH METAJUIOB M 00pa-
30BaHUH OKCHIOB.

ITepBoouepennoit npoOiemMoit INEKTPO-
XUMHUYECKUX HCCIICOBAHUM SBIIAIOTCS MIPOLECCHI MTEPEeHO-
ca 3JIEKTPOHA W MPOTOHA, €IIe HE M3Y4YEHHBIE MOAPOOHO,
KaK 3TOro TpeOyloT COBPEMEHHbBIC KBAHTOBBIE METOJIBI.
[To-npexHEMY ClIE€AyeT MCIOIb30BaTh TEPMOJUHAMUKY H,
Hampumep, B obmactu 1udPy3HOHHBIX UCCIICAOBAHUN He-
00XOIMMO OCYIIECTBUTh CTATUCTUYECKHE BO3MOXKHOCTHU
TEOPETHYECKOTO MOAX0Ja C TOYKH 3peHus MapKOBCKUX
nporeccoB. PaccmoTpeHue ciiydailHbIX NPOLECCOB, OCO-
OEHHO TeX, KOTOpBIE NMEIOT OTHOLIEHUE K IICEBIOCITyYali-
HBIM IIIyMaM, MOXET MHOTO€ JIaTh [yl HOBOTO IIapaMeTpH-
YECKOr0 ONHMCAHMS JIEKTPOXUMUYECKUX sBJIeHUH. ToIbKO
pa3paboTaH MOAXOJM K IOHWMAHHUIO JETATM3HPOBAHHBIX
XapaKTEPUCTHK MPOCTHIX KBAHTOBBIX CUCTEM U COCTOSIHUH,
a MOCIIEAHNE METO/BI YK€ MOATAIKHUBAIOT 3JIEKTPOXUMHKA
K MOJIPOOHOMY M3YYECHHUIO CyOCOCTOSHHIA.

BMecTo npuBBIYHBIX TapPaMETPOB, UCTIOJIBb3YEMBIX
B JuarpaMMax MOTCHLHUAIbHOW SHEpPruM (Harpumep, u3-
MEHEHHE IMOTeHLMala, SHEPrusl ajicopOlMu M OJHEPrus
COJIbBATALIUK, W30TEPMBI JJISl PEareHTOB U IPOMEKYTOY-
HBIX MPOAYKTOB), MOXXHO TPHMEHATh Oojee IIUPOKUi
MOP(]OJIOTHYECKNH TOJX0/, TPUHATHII B aHAIN3E CHCTEM.
Kpynsblii npenBapuTenbHBI IIar B 3TOM HAaIPaBICHUN
yKe chenaH, korna HarapasHom ObLT Ipeayio’keH METOx
JUIS BCEOOBEMITIOIIETO CHHTE3a B3aMMOCBSI3H MEXIy pas-
JMYHBIMH B3aHMOJICHCTBYIOIIMMH KOMIIOHEHTAMH Ha Tpa-
HHLIE pa3zaena 3neKTpoa — 31ekTponuT. Cxema HarapasiHa
BCE €Il SIBJISIETCS] OTPAHMUCHHONW B TOM CMBICIIE, YTO OHA
OTHOCHTCS K JIMHEHHBIM JIEKTPOXHUMHUYECKHM CUCTEMaM U
paccMarpuBaeT TOJBKO 4YeThIpe (PEeHOMEHOJOIHYECKUX
KOMITOHEHTa, @ UMEHHO Pa3JeJieHne 3apsioB, paccMOTpe-
HHUE ancopOIuu—/IecopOIyu, NepeHoC 3apsaa Ha 3JICK-
TPOJ M MaccorepeHoc.

O06paboTKa ¢ MOMOIIBI0 MAaTPHIL JINHEHHBIX ANUQ-
(hepeHIMANBHBIX YpPaBHEHMH, BBITEKAIOIIMX H3 CHCTEM,
MPUBOAUT K OOOOMICHHSM, KOTOPBIE MOKHO PacrpocTpa-
HUTh W Ha HEIHMHEHHBIE CHCTEMBI, MMEIoIue Oobliee
CXOJICTBO C TEMH, KOTOpBIC BCTPEYAIOTCA Ha MPAKTHKE.
OueHp OMM3KMM K 3TOMY IIyTH SIBIISIETCSl PACIIMpPEHHE
MOAPOOHBIX MOZETEH TI'PaHUIBI pa3fena NMPH PasIuuHBIX
ycnoBusix. Henb3s HEZOOLICHNBATh BaXKHYIO POJIb KBAHTO-
BO-MEXaHUYECKUX PacueToB, OCOOEHHO, €CIIM OHH JIOMOJ-
HCHBI pas3IMYHbIMU BapUaAllMOHHBIMHU METOAAMH, MC-
TOAAMH le/I6J'Il/I)KeHI/l§I n MOACJIMPOBAHUSA, KOTOPBIC CTAJIN
BO3MOXKHBIMH C TTOSIBIICHHEM KOMITBIOTEPOB U C CO3aHUEM
CHCTEM HEIOCPE/ICTBEHHOH CBS3M KOMIIBIOTEPOB C 3JIEK-
TPOXUMHUYIECKUMH SIEHKaMHu.

Crnenyer yriayOWTh MOHWMAaHHE POJH, KOTOPYIO
UTPAIOT HEAKTHBHBIC aJCOPONPOBAHHBIC 3JIEKTPOYACTHIIBL,
MTOCKOJIBKY OHHM MOTYT OKa3bIBaTh OJIOKHpyromue 3Qdex-
TBI, DJIEKTPOCTATHUYECKOE BIHMSIHUE, U HE-KyJIOHOBCKHE
BO3MYILEHHSI Ha XOJl, CKOPOCTb M THUIl 3JIEKTPOXHMHUEC-
CKOI'0 B3aMMOJEICTBUSL.

DJIEKTPOXUMHUYECKUI METO]| IEPBOHAYAIBLHO OBLI
paspaboran Juis HIM(OBaHUS WHCTPYMEHTOB M3 KapOuaa
Bonb(pamal5]. HoBblil nporiecc mokasain siBHbIE NMpPEUMY-
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IECTBA MO0 CPABHEHHUIO C JIOPOTHM OOBIYHBIM IIITH(OBA-
HHEM. YCIIEXH, JOCTUTHYTbIE B HACTOSIIEE BpeMs, IO-
3BOJISIIOT DKOHOMHYHO HCIIOJIb30BaTh 3JIEKTPOJIUTHYE-
CKMi MeTol Juii o0paboTKU JeTanedl M3 3aKaleHHOM
cranu. Vcronb3oBaHue aOpa3svBHBIX KPYrOB Ha YIoOJib-
HOM CBsI3KE Takke OyleT BKJIAJIOM B JalbHEWIIeM pas-
BUTHH BJIEKTPOJIUTHYECKOTO ILTH(OBAHMUS.

[Tpn oGpabotke TpynHOOOpabaTHIBAGMBIX Ma-
TEpHaJIOB JIEKTPOXUMHUIECKUI METOJI CIEAyeT CPaBHHU-
BaTh C JJEKTPOUCKPOBOH 00paboTKoil. Tam, rae MOKHO
WCIIOJIb30BATh WHCTPYMEHTHI OONBIION TIUIOmagn |
MOJBECTH HEOOXOOUMBIH K HHUM TOK, 3JIEKTPOXHMHUYE-
ckasg o0paboTKa Topa3fo MPOW3BOAUTEIBHEE JIIEKTPO-
uckpoBoil. Ho ecnu mo kakoW-mub0 NMpHYMHE MOXKHO
HCIIO0JIB30BaTh TOJBKO MHCTPYMCHTHI C Majiou Ioma-
IbI0, HMCKpoBas o0paOoTka Oyzaer, BO3MOXHO, Ooiiee
9KOHOMHYHOH, TaK KaK CTOMMOCTH O00OpPYyIOBaHHS IS
Hee COCTaBJISIET MPHUMEPHO TOJIBKO ITOJIOBUHY CTOUMO-
CTH 00OpYJIOBaHHMS Ul 3JIEKTPOXUMHUYECKOH 00paboT-
k. KOHCTpYKIIMHM WMHCTpYMEHTa ISl MCKPOBOHM 0O0pa-
OOTKH TIpoIIe, HO TPH IIEKTPOXUMHUIECKON 00paboTke
WHCTPYMEHT He HM3HammBaercsi. bosee Toro, smexrpo-
XUMHUYecKas o0paboTka He ToBpexaaeT oOpabaThiBae-
MYIO HOBEPXHOCTb, 00ECHIEUNBAET BBICOKHH KJIacC 4HC-
TOTHI M, KPOME€ TOTO, CaMbIii BBICOKHMN KJIACC YUCTOTHI
MOBEPXHOCTH IOJy4aeTcss B TOM Cilydae, Koraa IUioT-
HOCTb TOKa M, CJIEIOBATEIILHO, MECTHAsI CKOPOCTh CheMa
MeTajljla MaKCUMaJIbHBI. DTO 03HA4YaeT, YTO CaMbIi BbI-
COKHUH KJIacC YHCTOTHI MOBEPXHOCTH MOJIYYaeTCs TOT/IA,
Koraa obpaboTka BeieTcs Ha IPeAeibHOW CKOPOCTH
nopauu [4].

BapuaHTbl CHUXXeHUs1 pacxofoB NMpU nx
paspgeneHun KOMOMHUPOBaHHbLIMU MeToAaMM

1. IlpuMeHeHne aHOAHOW COCTABIISIIOIICH B
KOMOMHUPOBaHHOM IIPOLIECCE 3HAYMTENILHO CHHXKAET
CHJIBI PE3aHHs OT MEXaHWYECKOIo BO3JEHCTBUSA IpH
pasleneHuHd MaTepuanoB, YTO IO3BOJUT  YCKOPHUTh
npouecc 0e3 HapylIeHHs TOYHOCTH W KadecTBa IO-
BEPXHOCTHOTI'O CIIOSL.

2.YupaBneHne KOMOMHHPOBAHHBIM IPOIIECCOM
paszeneHus MaTepualia BO3MOXKHO 32 CUET W3MEHCHUS
AQHOJIHOM COCTaBJIAIOIIEH B ILIMPOKUX MpeAesax, 4To
JacT CHIDKCHHE CHJI pPEe3aHUs U HWCKIIOYUT Je(EeKTHI
(cxomBI, 3ayCeHIbI) Ha BBIXO/E M3 30HBI PE3aHUS HHCT-
PYMEHTa IJIs JIIOOBIX MaTepHajIoB.

3.YupasneHne KOMOMHHUPOBAHHBIM MPOIIECCOM
BO3MOXXHO HE3aBUCHMBIM HU3MCHCHHUEM napamMeTpoB
XMMHYECKOM M MEXaHWYECKOW COCTaBJIAIOLIEH C orpa-
HUYEHUSAMM UX MpefenbHbIX 3HaueHui. Llenpro ynpas-
JIGHUS MOKET CTaTh ONTUMHU3ALMS TEXHO-JIOTUYECKUX
PEXUMOB, OOBEIMHSIONIAS BCE COCTABIISIOIINE KOMOH-
HUPOBAHHOTO TIPOIIECCa.

4. VYmupaBiieHHE TPOIECCOM BO3MOXKHO MpH
HCTIIOJH30BAHNH AJANITUBHBIX CHCTEM, pabOTAOIIUX 10
M3BECTHOMY MEXaHU3My B3aUMOICHUCTBUS DIIEMEHTOB
TEXHOJIOTHYECKOW CHUCTEMBI C OTPAHWYCHUSAMH 110 TIpe-
JENPHOW TIOTPEIIHOCTH MOBEPXHOCTH Pa3/leiCHUS Ma-
Tepuana ¥ JO0MyCTUMONH MUKPOIIEPOXOBATOCTH.

5. AJanTvBHBIE CHCTEMBI 00OpYyIOBaHHS TO-
3BOJIAIOT OCYUICCTBJIATH O6paTHLIe CBA3HU U BBbIIIOJHATH
OIEPATUBHYI0 KOPPEKTHPOBKY PEKHAMOB IO BBIOpaH-



HBIM BO3JIEMCTBHUSIM B 3aBUCUMOCTH OT CBOMCTB pazje-
JIIEMOTO MaTepuayia ¥ TPeOOBaHMIA K H3IAEIIHIO.

6. YmpaBieHHe TOYHOCTBIO paslieleHHus BO3-
MOXKHO Yepe3 TMOJJepKaHue TPeOyeMOro IOJIOKEHHS
peXylieil KpOMKM HEXECTKOIO MHCTPYMEHTA BHEIIHUMU
BO3JICHCTBUSIMHU, YIPABIISIEMBIMU aBTOMATHUYECKU.

SkcnepuMeHTanbHoe obopyaoBaHue

Hanpumep, st HaHECEHHUS PHUCOK U Pa3pe3KH Hc-
nmonp3yercst yecranoBka OXOK-1 ¢ HenmpodumupoBaHHBEIM
MIPOBOJIOYHBIM 3JIEKTPOJOM M JUCKOM. B ycTraHOBKE mC-
MOJIB3YyeTCs YHU(PUIMPOBAHHAS TUAPABIMUYECKAs CXEMa,
KOTOpasi pa0oTaeT aBTOHOMHO W MOJXET OCYIIECTBISThH
1oJ[ayy 3JEKTPOJIUTa B pabouyo 30HY, ITOJOIPEB U OXJia-
KACHUE KUAKOCTH, IMPOMBIBKY CUCTEMBI BO[lOﬁ U3 BOJO-
MPOBOJIHOM CETH.

Tok mopmaercst OT BBIIPSAMHTEINS, COOPAHHOTO Ha
JIM0/1aX, pa3MELIEHHOTO B BUJI€ aBTOHOMHOTO 0JIOKa.

YcTaHOBKa OCHAIIeHAa KOMIUIEKCOM CPEACTB pe-
TYJIMPOBAaHUS W YNPABJICHUs MporeccoM. B coorBeTcTBUM
CO CXEMOW WCIIONIb30BaHbI CIECIYIONIUE CIOCOOBI BO3MECH-
CTBHS Ha IpOLECC!

e CcTabuiIM3aIysi OCHOBHBIX TAPAMETPOB HA BXOJE;

® KOMIICHCAIMs M3MEHEHUH MapaMeTpoB JIIEKTPOIIH-
Ta BpEMEHEM IPOTEKaHUs [TPOLIECcCa;

® CO3JaHUC HUIACHTUYHBIX yCHOBl/Iﬁ nmpouecca nyTem
IIPUMEHEHHS] UMITYJIbCHOTO TOKa;

e BBIPAaBHUBAHHWE YCIIOBUII Ipoliecca Iojadeii aiek-
TPOJINTA Yepe3 IEJIN U OTBEPCTHS, PACIOI0KEHHbIE
mox yriaoM K oOpabaThIBaeMOM TMOBEPXHOCTH HE
6onee 10-15°.

B 3aBucumocTn ot 00pabaTeIBaeMOro MaTepuaa,
BHUJAa W TIyOWHBI 0OpabOTKH C TOMOIIBIO PEryJIITOPOB
CTaHKa MOXKHO YyCTaHOBMTH IIMPOKUI IUANa30H PEXUMOB
00pabotku. IIpu 3TOM CTaHOK TO3BOJIIET BECTH 0OPaOOTKY
Ha peXMMax CTaOMIM3MPOBAHHOIO HAINPSDKEHHUS, IPU KO-
TOPBIX aBTOMaTHYECKU BKIIIOYACTCS aJaliTHBHOE YIpaBiie-
HHE MPOJOJDKUTEIBHOCTBIO Tpoliecca; Ha HEU3MEHHOM
TOKE WJIM €T0 IUIOTHOCTH, a TaK)K€ Ha UMITYJILCHOM TOKE C
BBIOPAHHOW CKB)XKHOCTBIO M JUIUTEIBHOCTHIO MMILYJIBCOB.
[TpexycMOTpeHBl aBTOHOMHBIE CpEJCTBAa CTAOMIM3AIMN
TEMIIEPaTypPbl U AABIECHUS JIEKTPOIINTA, KOTOPbIE SBIISIOT-
Csl COCTaBHOM 4acThio 00IIel THAPABIMIECKON CHCTEMBI.

C nmoMomp0 TMAPaBINYECKON CHCTEMbI IOAada
3JIEKTPOJINTA MPOU3BOAUTCA B pabOUyI0 30HY C 3aJaHHBIM
JIABJICHUEM U TEMIIEPaTypOH, IPOMBIBKA CHCTEMbI U J€Ta-
neit npotouHoi Bogod. Kak mokasanu uccienoBaHus, Ipu
HU3roTOBJICHHUHN zleTaneﬁ CJIEAYyCT MPUMEHATL PEXKUM CTa-
OMIIM3MPOBAHHOTO HAIPSKEHHUS.

[Tpn xoMOMHMpOBaHHOW 00paboTKEe XOpolHe pe-
3yJIBTAaThl 10 TOYHOCTH JaeT NPUMEHEHHE HMITYJIbCHOTO
toka. Hanpumep, B cranke C3X0-901 npumeHnsiercs yct-
poHcTBO 111 (POPMHUPOBAHMS MMITYJIBCHOTO TOKA C PEry-
JMPYEMOI CKBaXHOCTBIO M JUINTEIHLHOCTBIO B BUIE OJIOKa-
MIPUCTAaBKH K CEPUHHOMY HCTOYHHKY ITOCTOSHHOTO TOKA.
OKCHeprMEHTaIbHbIE YCTAaHOBKM MMEIOT OCHACTKY, IIO-
3BOJIAIONIYIO yCTaHABIMBATh M 3aKpeIUIATh Aeranu. s
W3rOTOBJICHHUS OCHACTKH HCIOJNB3YIOT MEIHBIE CILIABBI,
KOPpPO3UOHHO-CTOMKHE CTajd, TUTAHOBBIE U MEIHO-
rpaduToBbIe MaTepHuabl [6].
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Cnoco6bl ynpaBrneHus cTabunbHOCTbIO
pe3aHusA Nnpu KOMOGWHMPOBAHHOM pasgerneHuu
3arotoBOK

[IprMEHHUTETBHO K 3JCKTPOATIMAa3HOMY pasfie-
JICHHIO 1IEIeCO00pa3HO HCIOIb30BaTh IPPEKT HaAKIIC-
mma 3¢pHAMH 30HBI O0Pa0OTKH, UYTO BO3MOXHO IIPU
JIOCTATOYHO OONBIIMX pa3Mepax 3epeH. MOXXHO mpen-
MoJIaraTh, 9TO Pa3Mephl 3ePCH HE OKA3BIBAIOT OOJIBIIO-
rO BIUSHUS HAa IIEPOXOBATOCTh NMOBEPXHOCTH I1a3a,
T.K. TPW HAJOXCHUU TOKA BBHICOTA HEPOBHOCTEH Criia-
JKUBACTCS 33 CUET aHOJHOTO PACTBOPEHHS BEPIINH IIPU
MaJIbIX MEXDJIIEKTPOIHBIX 3amopax (mo 50 Mkwm), rae
HAYaJbHBIM 3Tall BBIPABHUBAHHUS MHKPOMOBEPXHOCTH
NPOUCXOJUT 32 CUYET MaKpoIpolecca aHOAHOTO pac-
TBOPEHHA.

[porece 3mekTpoadbpasuBHON PE3KU XapaKTe-
pU3yeTcss B OCHOBHOM JIByMsI COCTABIISFOLIMMHU - DJICK-
TPOXHMHUYECKAM aHOJHBIM PACTBOPCHHUEM MaTepHaia U
MEXaHUYEeCKAM ChEMOM MaTepuana a0pa3suBHBIMU 3ep-
Hamu gawcka. [Ipm m3rube pexymedt yactu cOOPHOTO
IUCKa, OOJNBIIEM NpEeAeThbHO MONMYCTHMOTO, YIpPaB-
JSIOMWN CUTHAN ¢ BBIXOJIa BTOPHYHOTO Mpeodpa3oBa-
TeNS TOCTYNAaeT Ha PETyJATOp WM HANpsDKEHUS U
YMEHBIIAeT BEIUYMHY HANPSOKCHUS MEXAY TUCKOM B
CTOPOHY KOTOPOTO TPOMCXOAWT W3THO, U NIETaJbIO.
[IpennonoxumM, 4To H3rHO MPOU3BOJUT B  CTOPOHY
JAUCKa, YMCHBIICHUEC HAIIPSIKCHUA MEKAY JUCKOM M
ACTaJIbIO BBI3bIBACT YBCJIMYCHUC OJIU MEXaHU4YEeCKOM
COCTABJIAOIICH PE3KU CO CTOPOHBI TUCKA, U HA PEXKY-
IIYI0 KPOMKY JTUCKAa HAYMHAET JCHCTBOBATH MEXaHUYE-
CKOE YCHIJIHE, BEKTOp KOTOPOTO HAIpPAaBJICH B CTOPOHY,
MIPOTHBOIIONIOKHYIO HANIPABJICHUIO M3TH0a, a BeMYMHA
MIPOTIOPIIMOHANIFHA BEJIMYHHE U3rHba COOPHOTO AMCKA.
OTO BBI3BIBACT KOPPEKIMIO  MOJOXCHUSA PEXYIIEeH
KPOMKH COOpHOTO  IMCKa OTHOCHTENBHO IUIOCKOCTH
pe3a U TOCTENEeHHYI0 KOMIIEHCAHI0 M3ruba, 4To IOo-
3BOJIACT IMOBBLICUTH TOYHOCTDH PE3KU.

O0ocHOBaHME TPEOOBaHUIT TO3BOJISIET YCTaHO-
BUTh TEXHOJIOTUYECKHE BO3MOXKHOCTH IIpoIliecca, Ireo-
METPUYECKHE pa3Mepbl HHCTPYMEHTA, €T0  XapaKTepH-
CTHKH, CTPYKTYPY aBTOMAaTH3UPOBAHHOTO O0OpPYAOBa-
HUS, €r0 CJIOKHOCTb U YPOBEHb aBTOMaTu3auuu [7].

B crathe mpennokeH CHCTEMHBIM NMOAXOH K
JIOCTYDKEHHIO TIOCTABJICHHOM IIE€JIM, BKIIFOYAIONIMHA Ha-
Y9HO-000CHOBAHHYIO OLIEHKY IOCTIDKHUMBIX IOKa3are-
JIel TIpU  pa3/eNIeHny 3ar0TOBOK C CEYSHHEM JI0 15 MM
(Haubosiee 4yacTo HCIOJb3yeMble U3/ENUs U3 AeDUIINT-
HBIX MAaTEpUaJIOB), HAMEYEHBI BOSMOXKHBIE IyTH pe-
UICHUs 3a/J1a4ll OKOHYATEIbHOH 00padOTKM mpu pasje-
JICHHH 3arOTOBOK M3 MAaTEpPHaJiOB ¢ OCOOBIMU CBOMCT-
BaMH (XpYIKHE MarHUTHbBIE H3JENUs, BOJIb(Gpam, Moy-
MIPOBOJIHUKH U JIP.).

O6ocHoBaHMe TpeOOBaHUH IO3BOJIAET YCTa-
HOBHUTH TEXHOJOTWYECKHE BO3MOXKHOCTH TIpoIlecca,
TEOMETPUYECKHE pa3Mephl HHCTPYMEHTa, €ro Xapak-
TEPUCTHUKH, CTPYKTYPY aBTOMATH3H-POBAHHOTO 00OpY-
JOBAaHUS, €T0 CJIOXHOCTh U YPOBEHb aBTOMATH3AIHH.

Pemenune mpoGneMbl cTaOMIIM3alMKA TapaMeT-
POB pasfeneHuss BO3MOXKHO IPH aJallTHBHOM YIpPaB-
JICHHH TIPOIECCOM, PEKUMAMH, MOJOKCHUEM PEKYIIeH
YacTH HWHCTPYMEHTA B Ia3e, 4TO JacCT BO3MOXKHOCTb
npeJebHBIX TIOKa3aTeiel Mo TOYHOCTU IMPH pasjelie-
HUU 3aroTOBOK. PaciiupeHune TeXHOJIOTHYECKHX BO3-



MOJKHOCTEH MpoIiecca CTaHOBHUTCS pealbHBIM IIOCIE Ka-
TOpOBKH OOKOBBIX OBEPXHOCTEM Ma3a 1o nareHry [8].

B mpouecce uccienoBaHuid HaME4YEHO  YCTaHO-
BUTH CBA3U MCKIY MCXaHUYCCKUM BO3ﬂeﬁCTBHeM a6pa31/1—
Ba, aHOIHBIM PACTBOPCHUEM U 6OKOBI)IMI/I IMOBEPXHOCTA-
MH [1a30B, ONpPENENSIONMX II0Ka3aTelnyd mporecca Mo
TOYHOCTH M KadeCTBY IIOBEPXHOCTHOTO CIIOS.

TpeOyercst U3yuuTh CHOCOOBI MONAEPKaHUS TIO-
JIOKEHHUS WHCTPYMEHTA B Ma3e IIPU NEPEMECHHBIX BHEII-
HUX BO3JCHCTBUSAX IIyTEM IOJAYH HA MEpUEPUI0 THCKa
MarHUTHBIX CHJI WIH CTPYH pabodeil )KUIKOCTH TIO KO-
MaH/Ie CHCTEMBI aBTOMATU3AIIUH YCTaHOBKH.

Crnenyer W3yduTh METOIUKH pacdeTra PexHNMOB
00paboTKM, MapaMeTpOB BO3JCHCTBUS HAa HHCTPYMEHT,
YCTaHOBUTH MPEACIIBHBIC II0Ka3aTeJiu 110 TOYHOCTU U
Ka4eCTBY IMOBEPXHOCTHOTO CJIOS, YTO IO3BOJIUT CIPOTHO-
3MpOBATh CTPYKTYPY TEXHOJIOTHUYECKOTO IIPOLIecca IOTEpH
JNeQUIMTHBIX MaTEepUaIOB Ha pa3JielieHHe, MOBBICUTH Ka-
YECTBO M3/ENIHH 3a CYET HCKIIOYEHHS Je(EeKTOB KPOMOK
Ha rocneayomeil oopaboTke.

CoBMeIeHre pa3InIHbIX BO3ICHCTBUN Ha 00B-
eKT 00pabOTKH MO3BOJIAET CIIPOSKTHPOBATH KOMOHHHUPO-
BaHHBIC METOMBI, B YACTHOCTH 3JIEKTPOAOpa3UBHBIN (3JIEK-
TpOAIMa3HbIi). DT METOJAbl TPUMEHSIOTCS ISl PE3KH
IIPH MOJTyYSHUH 3ar0TOBOK C MOCIERYyIome 00paboTKOH,
KOTOpas B psifie ciiyyaeB (M3roTOBJICHUE JeTayieil npuoo-
POB, PaJHOTEXHUKH, CPEICTB YIPABJICHHs) HEXeJaTellb-
Ha, T.K. TPUBOJUT K HCONPABIAAHHLIM IOTEPAM MaT€pHa-
Jla, BTOPMYHBIM IIOTPEIIHOCTSIM M JedekTaM, pe3Ko Io-
BBIIIAET CTOMMOCTbH U3/ENUi. YCTaHOBJICHHE OJHO3HAY-
HBIX CBSI3€H MEXIy CBOWCTBaMHM 0OpabaThIBaeMbIX Mare-
pHaloB, COYETaHWEM BO3ACHCTBHIA KOMOMHHUPOBAHHOTO
mporiecca MO3BOJSIET CO3AaTh COBPEMEHHOE aBTOMATH3U-
poBaHHOE 00OPYIOBaHHE C yNpaBICHHEM MEXaHHYECKOH,
XUMHUYECKOM, 3PO3UOHHOM COCTABIISIIOLIEH B €IMHOM IPO-
mecce, OOECIEYNBAIONINM ITOTYyUYCHHE TIOCIIE Pa3IeIeHHS
MaTepualloB IOTOBbIX Jertaned. lIpu sToM ycTpaHstorcs
HEraTHBHbBIE BO3JICHCTBHS Ha OKPYKAIOIIYIO Cpely M ycC-
KOPSIETCS LIMKJI M3TOTOBJICHUS JeTalleH.

Hcnonp3oBanue MOAOOHBIX IPOLIECCOB YCKOPSIET
CO3/JaHHE HOBBIX KOHKYPEHTOCHOCOOHBIX H3JENHi, pac-
MIAPSET TEXHOJIOTUYECKHE BO3MOXXHOCTH IPOHM3BOJICTBA,
CrocoOCTBYET CHIDKEHHIO Ae(HINTa U 3aTpaT Ha Mare-
puamel. JTO aKTyaJdbHO OIS COBPEMEHHOTO MAIIUHO-
CTPOCHHUS M OTBEYAaET MHPOBHIM TPEOOBAaHUSIM K HOBOM
MPOAYKITUH.

BriBoabl

1. M3yuyeH cCHCTEMHBIN MOIXOA K HCCIEIOBAHUIO
KOM6I/IHI/lpOBaHH]>lX METOAOB C HAJOXCHHUCM OJJICKTpHUYC-
ckoro nouyisd. OH 3aKITII04aeTcsl B pACCMOTPEHUH TEXHOJIO-
TMYECKOH MpoOJIeMbl pa3lelieHuss MaTepHalioB C MUHH-
MaJIbHBIMM TIOTEPSIMH Ha pa3pe3Ky KakK €AWHOIo Mporec-
ca, BKJIIOYAIOIIETO0 TEXHOJOIMYECKHE BOIPOCHI, XapaKTe-
PUCTHKH OOOpYHOBaHHS CpPEACTB TEXHOJOTUIECKOTO
OCHAIICHUS U aJalTHBHOTO YIPABICHUS COCTABIISIOIIH-
MH DJIIEMEHTaMH CTPYKTYpHl CTaHOK- MpPHCIOCOOJICHNUE-
JIeTalb.

2. PaccMOTpeHO 3KCIIeprMEHTaIbHOE 000pyI0Ba-
HHe, oOnanaromiee amgalnTHBHBIM YIIPAaBICHHEM IO KOOp-

JVHATE, YTO MO3BOJISIET YCTAHOBUTH YHCJICHHBIE TOKa-
3aTeNy MPEAENbHO JOCTIKUMBIX PE3yJbTaToOB MO TOY-
HOCTH Da3/eleHus U KadeCTBY MOBEPXHOCTHOTO CIIOS.

3. U3yuyeHbl HapaOOTKU MPONUIBIX JIET IS
peLIeHus TOCTaBJICHHONW MPOOIeMBbl MO CO3AaHUIO pe-
cypcocOeperaroniero TeXHOJOTMYEeCKOro Ipolecca |
000py/I0BaHUsI, 00ECHEYNBAIOIIETO IPHOPUTET CTPAHEI
B CO3JaHUM KOHKYPEHTOCIIOCOOHOH IpPOAYKIHH IO
IIOKA3aTeNsIM Ka4eCTBa CTOMMOCTH ¥ HOBHU3HBI

Pemenne mpobnembl cTaOMiIM3anuy mapameT-
POB pa3jiesieHHsT BO3MOXKHO IPH aJalTHBHOM yIIPaB-
JICHUH TIPOLIECCOM, PEKHUMaMH, MOJIOKECHUEM PEXKYIIeH
YacTH MHCTPYMEHTa B IIa3e, YTO JacT BO3MOXKHOCTb
IpeJeNbHbIX IOKa3aTenel 1Mo TOYHOCTU NpH pasfene-
HUM 3aroTOBOK. PacuipeHue TEXHOJIOTHYECKHUX BO3-
MOKHOCTEH Ipoliecca CTaHOBUTCS pEalbHBIM MOCIE
KaJIHOpOBKM OOKOBBIX IOBepXHOCTEH mazax [8].
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