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OBIIAA XAPAKTEPUCTUKA PABOTBI

AKTyaJIbHOCTH TeMBbI AUCCePTAINH. Ipu MIPOCKTUPOBAHUH
BBICOKOTOYHBIX CTaHKOB, TPEIHA3HAYCHHBIX U (DHHUIIHOW OOpPaOOTKH W3ICIHiA
MAIIMHOCTPOCHHS, TPOOJEMHBIM BOMPOCOM SIBJISCTCS CTAOWIIU3AIUS CKOPOCTH
MOJJa9M WHCTPYMEHTAa W BEIUYMHBI 3a30pa B THAPOCTATHYCCKUX HAIPABILIONINX,
CIIOCOOCTBYFOITIAS MOBBILIEHUIO KayecTBa H30ETAH H YBEIINICHUIO
MIPOM3BOIUTEIHHOCTH TPY/Ia.

Bomee pacmpocTtpaHeHO B CcHCTeMaxX AaJanNTHBHOTO  YIIPAaBICHUS
NPUMEHSIOT BHECEHHE IIONPAaBKH B pa3Mep AWHAMHYECKOW HACTPOWKH IMpH
W3MEHEHHH cwi1 pe3aHnsd. OTnnduTenbHas OCOOCHHOCTh TakKOro crocoba —
W3MCHCHHUS B TOU WJIM WHOUW CTCICHU YNPYTHX MEPEMEIICHUH BCEX COCTABIIIONINX
3BCHBEB Pa3MEPHOW IIEMH, 3aMBIKAIOIIAM JJIEMCHTOM KOTOPOW  SIBISICTCS
paccTosiHHE MEXIy JCTalbl0 W PEKYNUMH KPOMKAMH  HMHCTPYMCHTA.
CylIlecTBYIOIME CTaHKH, MPEAHA3HAYCHHBIC [UI1 YHUCTOBOW O0OpabOTKH, HMEIOT
CHUCTEMY CTaOWJIM3alliM CKOPOCTH TOJaud HHCTPYMEHTa, HO B HHUX OTCYTCTBYET
aBTOMAaTHYECKasi CHCTEMa, CTAOWIIM3HpPYIOMIasi OZHOBPEMEHHO BEIHMYUHY 3a30pa B
THUIPOCTATUICCKUX HATPABILIIOIIAX W II0Ja4y HHCTPYMEHTAa, YTO TPHUBOIHUT K
CHIDKCHHIO TOYHOCTH TE€OMETPHYCCKHX pa3sMEpOB FBTOTABIMBAEMBIX JeTajeid.
[TosToMy pa3paboTka ABYXKOHTYPHOI aBTOMAaTHYECKOH CHCTEMBI, 00eCIIeUHBAaIOIICH
CTaOMIFHOCTh TOJAYd WHCTPYMEHTA W BEIMYHMHBI 3a30pa B THAPOCTATHUCCKOH
mape HE3aBHCHMO OT KoJcOaHWsS BHEIIHEH HArpy3Kd, SBISICTCS aKTyalbHOW
3a7]aueil U perieHue e€ No3BOJIUT CO3aBaTh BBICOKOTOUHbBIE CTAHKU.

CBsi3b TeMbl JHCCEPTAIMH C KPYNHBIMH HAYYHBIMH NPOTrpaMMAaMH,
KPYIMHBIMH HAYYHBIMH TPOrpaMMaMi (MPOeKTAMH) W OCHOBHBIMH HAy4YHO-
HCCJIEIOBATEILCKUMHM  padoTaMu. Pa3paboTka OKCTIEpUMEHTAIBHOTO —CTEeHIa |
HCCIICIOBAaHUS B TAHHOW PabOTe MPOBEICHBI B paMKax HAYYHBIX MPOCKTOB IO TPaHTaM
KI'TY mm. M. Pa3zaxoBa: «Pa3zpaboTka JBYXKOHTYpPHOII aBTOMAaTHYECKOH CHCTEMBI
VIIPABIICHUS TEXHOJIOTUYECKIMHE TIPOLIECCAMID).

Hemn wm 3agaum mcciaepoBanms. llenpro IuccepTanoHHONH paOOTHI
SBISICTCS ~ pa3paboTKa  TEXHOJOTHYECKOW  CHCTEMBI C  JIBYXKOHTYPHBIM
ABTOMATHUYCCKUM YIIPAaBICHHEM PEKUMOB paOOTHl THAPONPHBOAA M 3a30pa B
THUIPOCTATUYCCKUX  HAIMPABIAIOMIMX TOKAPHOTO CTaHKa, OOecredHnBarone
BBICOKYIO TOYHOCTh U MPOU3BOUTENLHOCTD MPOIIECCa U3TOTOBJICHHUS IETaNICH.

3amavyaMu UCClIeI0BaHUs SIBISIOTCS:

1. OHpeI[eHI/ITI) u HpoaHaHI/ISI/IpOBaTI) HOI‘peHIHOCTI/I I‘eOMeTpI/I‘IeCKI/IX
pa3MepoB MpHU TEXHOJOTUYECKOW 00paboTKe Ha TOKAPHOM CTaHKE, BBISIBUTH
l'IpI/IqI/IHBI X BOBHUKHOBCHUS U HaﬁTH METOAbI Hpe}IOTBpaH_IeHI/Iﬂ nx O6pa’30BaHI/I${;

2. pa3paborarh JBYXKOHTYPHYIO CUCTEMY aBTOMAaTHYECKOTO YIPABICHUSI
JUTSL TOKAPHOTO CTaHKA, MATEMAaTHIECKUAE MOJCITH KaK OTACIBHBIX 3JICMEHTOB, TaK H
BCeH CUCTEMBI, IS pacuéTa UX MacCO-TEOMETPUICCKUX H PEKUMHBIX ITaPaMETPOB;

3. pa3paboraTh HOBBIE KOHCTPYKIHUH ¥ H3TOTOBUTH OpPUTHHAIBHBIC
3JIEMEHTEI CHCTEMBIL: T depeHInaTEHOTO WHIYKTUBHOTO JlaTyuKa,
30JIOTHUKOBOT'O PErYJISATOpa PAacXo/ia )KUAKOCTH U CHCTEMBI YIIPABJICHUS;
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4. CIpOEKTHUPOBaTb W W3TOTOBUTH JKCIIEPUMEHTAJbHBIE CTEHABI JUIs
HCCIICIOBAHMIA;

5. IPOBECTH IKCIIEPUMEHTHI U 00pabOoTaTh MOJy4YEeHHbIEC JaHHbIE;

6. BHenpeHHE pe3yJIbTaToOB paboT B y4EOHBIH pOLIECC U B IPOU3BOJICTBO.

Hayuynasi HOBHM3Ha TOJIYYEeHHBIH Ppe3yJbTATOB 3aKIIOYacTCd B
CJIEYFOLIEM:!

1. Tlo moxydYeHHBIM SKCHEPUMEHTANBHO 3aKOHOMEPHOCTEH H3MECHEHHS
ynpyroil nedopmanuu (OTXKAaTHE pe3la U BENWYUHBI 33a30pa B THAPOCTATHIECKUX
HANPaBILIIONINX) TP TOYCHHH HA PA3NMYHBIX PEKUMax OOpaOOTKH BIECPBBIC
pa3paboTaHa HOBas [BYXKOHTypHas aBTOMAaTHUYECKas CHCTEMa YIpPaBICHUA
TEXHOJIOTHUECKUM MPOIECCOM MO JBYM MapaMeTpaM IpH TOKapHOM 4YHCTOBOM
00paboTke, HOBU3HA KOTOPOH NoATBepkaeHA naTeHToM B Kbeipreiznarente Nel988.

2. Pa3paboTanHbl MareMaTHYeCKHE MOJENH, KaK OTAEJBHBIX JJIEMEHTOB,
TaK U BCEH aBTOMAaTHYECKOM CHCTEMBI, O3BOJISIOIIKE MPOU3BECTU PACUET Macco-
TEeOMETPHUECKUX M PEXHUMHBIX MapaMeTpOB 3JIEMEHTOB M CHCTEM, HEOOXOIUMBIE
JUTSL UX TIPOCKTUPOBAHMS ¥ N3TOTOBJICHHS.

3. Jloka3aHO MO pe3ynabTaTaM TEOPETUYECKHX W 3KCIICPUMEHTAIBHBIX
HCCIIEI0BaHNH, 9TO 3¢ PEeKTUBHOCTH MIPUMCHEHHS JIBYXKOHTYPHOH
AaBTOMATHUYECKON CHCTEMBI NpPH TOKapHOH 00pabOTKE MO3BOJMIIO: MOBBICHTH
TOYHOCTh T€OMETPHUYECKUX Pa3MEpOB JAETaIW Ha | Kiacc TOYHOCTH M KadecTBO
MOBEPXHOCTH II0 CPaBHEHHIO C OOBIYHBIM METOJOM OOpabOTKM W MOBBICHTH
CTONKOCTh HHCTpYMeHTa Ha 20%.

IIpakTHyeckasi 3HAYMMOCTD MOJYYEHHBIX Pe3yabTaTOB 3aKIII0YAETCS B
CJIeIyIOLIEM:!

1. [IByxxoHTypHas aBTOMaTH4ecKas cucreMa yIpaBJIeHUs
TEXHOJIOTHYECKUMH IIPOoIieccaMy MIPHU TOKapHOI 06paboTke MO ABYM MapamMeTpam:
nojaueil MHCTPYMEHTa U BETMYMHON 3a30pa B FHIPOCTATHYECKUX HAIPaBIIAIOLINX
CYNIIOpTa PEKOMEHJYeTCsl HCIIONb30BaTh NPH MOJEPHHU3AIMH IapKa TOKAapHBIX
CTaHKOB, a TaK)Ke IIPU CO3/1aHMH HOBBIX BBICOKOTOYHBIX CTAHKOB

2. DKCHepHMEHTAIBHBIN THIPABINYECKUH CTEHA U JTUHAMOMETPHUYECKUI
JaTYNK HCHONB3YIOTCS B Y4€OHOM IIpollecce IpH TPOBEACHHM J1a0OpaTOPHBIX
paboT MO AMCHUIUIMHAM TEXHOJIOTHSI MAalIMHOCTPOUTEIHHOTO IIPOU3BOJICTBA,
THIPOTIPUBO]] M THIPOABTOMATHKA, aBTOMATU3AINs CTAHKOB.

OcHOBHBIE NOJI0KEHUS AN CCePTAlMH, BBIHOCUMbIE HA 3aLUTY.

1. OpurunanbHas pa3paboraHHas JIBYXKOHTYpHasl cucrema
ABTOMATHYECKOTO  yNpaBJICHUS peXuMamMu paboT TOKAapHOro CTaHKAa Ha
THUIPOCTATUYECKUX HANpPaBISIONINX, [0 JBYM IlapameTrpaM, HOBH3HA KOTOpas
noarBepkeHa mareHToM KP Ne1988.

2. MateMaTHueCKie MOENH OTJENIbHBIX 3JIEMEHTOB U B LIEJIOM BCEH
CHUCTEMBI, MO3BOJISIOIIME IPOU3BECTH PACUYET OCHOBHBIX IapaMETPOB CUCTEM,
HEOOXONMBIX JIIsl IPOEKTUPOBAHMS M UCCIIEIOBAHMS.

3. PazpaboTaHbl ¥ M3rOTOBJIEHBI CTEHJIBI JJISl HCIIBITATENBHBIX padoT
CHCTEM YIIPaBJICHHS PeXXKUMaMu paboT METaJUIOPEKYIEro 000pyAOBaHusL.



JIn4HBIi BKIaJ conCKaTe .

1. O030p M aHamM3 CYLIECTBYIOUIMX TEXHOJOTHYECKHX CHUCTEM
YIPaBJICHUSI PEXUMaMU PadOT METAUIOPEKYLUIMX CTAaHKOB M ITOCTAHOBKA 3a/ad
UCCIIEeJOBaHMUS;

2. Pa3paboTana HOBas IBYXKOHTypHas aBTOMAaTHUYECKas CHCTEMa
YNIPaBICHUS] TEXHOJIOTMIECKUMH IIPOIECCaMH TPH TOKAPHOH 0OpabOTKe MO ABYM
napaMeTpaM: Iojadeil MHCTPYMEHTa M BEIMYMHOM 3a30pa B THAPOCTATHIECKUX
HANpaBJAIONIMX CYNIOPTa COBMECTHO C HAYYHBIM PYKOBOAWTENEM mHpod., I.T.H.
MycnumoBeim A.IL;

3. PaBpa6OTaHH MATEMaTHYCCKHUEC MOJICIIM OTIACIBHBIX 3JICMCHTOB
CHCTEMBI TaK U B LIEJIOM CaMOM Z[ByXKOHTypHOﬁ aBTOMATUYECKON CHUCTEMBI;
4, Pa3pa60TaHLI U U3IroTOBJICHBI CTCHABI AJIs1 UCIIBITATCIIBHBIX pa60T

CHCTEM YIpaBJIEHHS pEXKUMaMH paboT MeTaIopexylero o0opyHIoBaHUs,
MPOBEAEHBl  COOTBETCTBYIOIIME  OKCIEPUMEHTANbHbIE  MCCIEJOBAaHUS I
MOATBEPKICHUSI pa00TOCIOCOOHOCTH CUCTEM.

Anpodanus pe3yJIbTaToB HCCJIeJOBAHMS, PesynbTaTs!
JMCCEPTALMOHHON PabOThl OKIAIBIBAINCE M OOCYXKIAINCh B Pa3INIHBIX
opraHm3anisix u koHpepeHmusax. B 2019 r. moxman Ha rureHapHOW ceccnu 61-i
MEKIYHAPOIHOH CETeBOM HAyYHO-TEXHHYECKOW KOH()EPEHINH MOJIOJBIX yUCHBIX,
aCTMPAHTOB, MAaruCTPaHTOB U CTyAeHTOB “Hay4HO-WHHOBAIIMOHHBIE TEXHOJIOTHH:
uied, WccienoBaHUS u paspaborkm’, 17-18 cenrsops 2019 r. mHa  5-
0#1 MEKAYHAapOIHOU CEeTeBO Hay4YHO-TEXHUYECKOU KOH(EepeHIIUH
“HHTerpanyoHHble MPOIECCHl B HAYYHO-TEXHHYECKOM U 00pa30BaTeIbHOM
MPOCTpaHCTBaX’, MOCBAMEHHOW 65-netmio PpyH3eHckoro IlomuTexHUYECKOrO
NuctutyTta — Keipreizckoro I'ocynapctsenHoro TexHUYeckoro YHUBEPCUTETA UM.
H. Pa33zakoBa.

IHoaHoTa OTpa:keHMs pPe3ybTATOB AMcCepTAlMHM B nyOauxanusax. Ilo
MarepuagaM JUCCEPTALNH OITyOJIIMKOBAaHO 7 MEYaTHBIX paboT, B TOM YMCIIE OJHA 3a
py6esxom u mateHT B KP Ne 1988.

CtpykTypa M 00beM auccepranuu. J(uccepraiys COCTOUT U3 BBEJCHUS,
YeThIpeX TJaB, OOIMMX BHIBOJOB, PEKOMEHMAIWH, 3aKIIOYEHHS, INPHIOKCHHH.
ConepkaHue TUCCEpTallUU U3NIOXKEeHO Ha 126 cTpaHWmax, comepkuT 65 puCyHKOB,
6 Tabuui, 75 6ubmMorpaduuecKuX HCTOYHUKOB.

OCHOBHOE COJEP)KAHHME PABOTHI

Bo BBegeHuH 000CHOBaHAa aKTyaJbHOCTb TEMBI JHCCEpPTAIHH,
c(hOopMyIHPOBaHBI LIEIH W 3a/1a4M WCCIIEOBAHUM, OTpakeHBI HayYHas HOBU3HA U
MpaKTU4ecKasl IEeHHOCTb.

B mnepBoii riaaBe mpoBeseH 0030p M aHAIM3 CYIIECTBYIOUIMX CHUCTEM
YIPaBJICHUS PEXHUMaMH pabOT CTAHKOB M ITOCTAHOBKA 3a/1a4 UCCIIE0OBaHNUSI.

PaccmoTtpensl mpobieMbl KauyecTBa B MAIIMHOCTPOCHWH M aJlaliTUBHOE
YIIpaBJIEHUE PEXUMaMH pabOT METALIOPEXYIIMX CTAaHKOB. Takke paccMOTPEHbI
ABTOMATUUYECKUE CUCTEMBI YNPABICHUS CTATUYECKOH HACTPOMKH TOYHOCTBIO
TEOMETPUUECKHX Pa3MEPOB U3AEITHH.
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B wurtore mnpuMeHeHHE MHOTOKOHTYPHBIX aBTOMATHYECKHX CHCTEM
yIOpaBIE€HUS B METAUIOPEXKYIIUX CTaHKaX, IO3BOJIAET PELIMTh CIEAYIOIINE
OCHOBHBIE 33/1a41 B MAITMHOCTPOEHUHU:

IloBbilIeHNE KauecTBa U3AEIUN;

[ToBEIMIeHNE MPON3BOAUTENFHOCTH 000PYIOBAHNS;
IloBbllIEHHE U3HOCOCTOMKOCTHU PEXKYILETO HHCTPYMEHTA;
JlonToBEYHOCTH CTaHKA;

CHmxeHne ce0eCTOMMOCTH W3IEITHA.

Bo BTOPOIi IyIaBe NPEACTaBICHbl METOAOIOIHSI U METO/Ibl UCCIIEJOBAHMS,
00BEKT ¥ IpeIMET HCCIICJOBaHUS.

OO0bekTOM  HCCIeIOBAHUSl  SABISIETCS  TEXHOJIOTHUECKas  CHCTeMa,
cocrosias M3 TOKApHOTO CTaHKA U aBTOMAaTHYECKOW CHUCTEMBl YIpPaBICHUS
TEXHOJIOTUYECKHM  IIPOLIECCOM 00pabOTKH M3JeNuii  TpeOyeMoro KadecTma:
BBICOKasi TOYHOCTh Pa3MepoB IPH MHHUMAIBLHOW LIEPOXOBATOCTH 00paboTaHHON
MOBEPXHOCTH.

[penmeroM wuccaeqOBaHUS SBISAIOTCS pa3paboTka W HCCIETOBAHUS
ABTOMAaTHYECKUX CHCTEM YIPaBICHUS TEXHOJIOIMUECKUMH MpoLeccaMu IpHu
YUCTOBOH  TOKapHOW  00paboTKe, dYTO  NpPEAyCMATPHBAET  IOCTPOCHHS
ABTOMATHYECKUX CHCTEM, pa3paboTKa e€ 3JeMEHTOB, BHITIOJHEHHE TEOPETHICCKIX
pacdeToB 1o pa3paboTaHHBIM MaTeMaTHIecKuM MoJeisiM. Kpome Toro, mpeamerom
HCCIICIOBAaHMS TaKXKe SBIICTCS pa3padOTKa M HCCICIOBAaHUS WH(POPMAIHOHHO-
U3MEPUTENIBHBIX YCTPOHCTB. TakuMm 00pa3oM, OCHOBHas 3ajauda 3aKiIo4yaeTcs B
JIOKa3aTeNbCTBE pab0TOCIOCOOHOCTH NpeiaraeMoii aBTOMaTHYECKOH CUCTEMBI 110
pe3yabTaTaM aHaJIn3a pe3ylbTaTOB TEOPETUUECKUX U SKCIIEPUMEHTAIbHbIX.

IIpencraBneHa NpUHLIMIMAIbHAS CXEMa aBTOMATHUYECKOTO YIPaBICHUS,
MPUHITAI PaOOTHI.

Ha pucynke 2.1 noka3zaHa npuHIMITHAIBHAS CXeMa, pa3paboTaHHAs HAMHU,
SIBIIIETCS. JIBYXKOHTYPHOM M COCTOUT M3 IEPBOIO KOHTYpPa, COJEPKaIIYIO
TUAPOCTATUYECKYIO HAIPABIISIONIYIO 1, IO KOTOPOM mepeMeIaeTcsi rupoCyInopT
cranka 2. Ha cynmopre ycTaHOBIIEH pexXywluid MHCTpymeHT 3. i ynpaBieHus
noJ1ayu MHCTPYMEHTA NPeAyCMOTPEH WHIYKTUBHBIN JIaTYUK 4
TG QepeHIINaTbHOTO THIIA CHTHAJI KOTOPOTO YCWJIMBACTCS YCHIUTEIEM 5 H
YCUJICHHBIM CHTHAJ YIPaBisSeT DJCKTPOMAarHUTOM O KOTOpas ¢ IOMOIIBIO
MOJBIDKHOTO DJJIEMEHTa 7 W3MEHSAeT IPOXOAHYI0 IIeNb PeryiasTopa pacxoja.
PenyknuoHHbI Kamad 9 MOAKITIOYEHHBIH MapajylelIbHO K PEryJsTopy pacxoja
oOecrieynBaeT MOCTOSHHBIN Mepernaj JaBIeHUs Ha HeM He3aBUCHMO OT Harpy3Ku

i BTOpOrOo KOHTYypa, CIEASIIET0 3a30p B THAPOCTATHUECKOW Omope
YCTAHOBJICH 30JIOTHHKOBBIM PETYIATOP C JKECTKOH CBs3pi0 10, MTOK KOTOPOTO
CIEIUT 3a 3a30pOM TUPOCTATUUECKOW omopbsl. Perymsatop um ruapocraTHueckas
0Topa UMEIOT CBOM MacIISIHBIM HacOC ¢ MOCTOSIHHOM MPOU3BOIUTENBHOCTHIO 11.

puanun neiictBus. [IpuHnun paGoTel cMcTEMbl OCHOBaH Ha OOpaTHOU
cBsa3u. s BTOPOro KOHTypa, cieaduiero 3azop B 'O, 3aiamomuM 3JI€MEHTOM,
SIBIISIETCS 30JIOTHUKOBBII PErymasTop, ITOK KOTOPOTO YKECTKO CBSI3aH € CYNIIOPTOM
cTaHKa. V3MeHeHue paboyeil mIeaH B 30JIOTHUKOBOM PETYISATOPE MPSIMO 3aBHUCHT
oT m3MeHeHus 3azopa B ['O, a pacxox paboueil »KHIKOCTH, MPOTEKAOMIEH depe3
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JAHHYI0 pa0odylo IIejab B CBOIO Ouyepensb HpsSIMO HpoIopuuoHaibHa eil. Takum
oOpa3zam cucreMa aBTOMaTW4eckd ympasisier 3azopoMm B ['O. IlepBblit KoHTYD,
cocrosiuii M3 auddepeHnInaNbHOr0  MHAYKTHBHOTO — JaT4MKa, KOTOPBIH
oTciexuBas TOT xke 3a30p B 'O, mepenaer cursaid Ha yCUJIMTENb, a TOT B CBOKO
oduepenb  YNpaBIAeT  TOKOM  30JIOTHHKOBOTO  DErynsiTopa,  HMEIOUIMH
3eKTpOMarHuT. Pacxon pabodell HIKOCTH TMPSIMO HPOIIOPHHOHAIBHO padodeit
e PEerynsiTopa B CBS3M C TEM, YTO K HEMY IIOAKIIOYCH IapauielbHO
PEOYKLIMOHHBIH KJamaH, KOTOPBIH CTa0MIM3UPYET CKOPOCTh IEPEMEIICHHA
CHJIOBOTO IIWJIMH/PA, T.€. OAATY PEKYIIEro HHCTPYMEHTA.

ABTOMaTHYECKOE YIIPABICHHE PAcXOA0M THIpocymopTa u 3azopoM B ['O
CIOCOOCTBYIOT YMEHBLICHHUIO MOTPEITHOCTEH B AETANSIX B Mpoliecce 00paboTKH.

[1]

PI/ICYHOK 2.1- HpI/IHIII/IHI/IaHLHaSI cXeMa aBTOMAaTHYECKOM CUCTEMBI

[IpenmymiecTBO AaHHOI CHUCTEMBI B TOM, YTO YIpaBJeHHE OOecrieunBaeTcs
1O ABYM TapaMeTpaM 3TO CKOPOCTBIO NMoAa4u pe3anus u 3a3opoM I'O.

Ha pucynke 2.2 mpencraBiieHa CTPYKTypHas cXeMa aBTOMAaTHYECKOM
CHCTEMBI CTA0MIIM3ALINH TI0 IBYM KOHTYpaM yNpaBJIeHUs.
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Pucynok 2.2 — CTpyKTypa aBTOMaTHIEeCKOH CHCTEMBI

IIpencraBneHsl MaTeMaTHYECKHE MOJEIN OPUTHHAIBHBIX 3JIEMEHTOB
TE€XHOJIOTMYECKOU CUCTEMBI:
YpaBHeHUs AJ THAPOCTATUYECKON ONOPHI:
M ah P,+k -h=P
' 2+H+J. - u (1)
dt
rue M — macca crona, k2,
h — 3a30p B rupocTaTHYECKOM OMOPBI, MM;
ki — K03 HULMEHT ynpyrocTH MaciITHOH ITICHKH;
P, — cratnueckas Harpyska, H.
YpaBHEHUs HEPa3PHIBHOCTH MOTOKA JKUIKOCTH
dh
5, S teoq @)
dt R,
3aBHCHMOCTH pacxoja paboueil xunkoctn Q oT Harpysku Py pacxom 6e3
Harpy3KH:

_p-h? ®)
Q"_k-sf

Pemas ypaBHenue (1) u (2) ¢ yderom (3), MOJTy4HMM MAaTEeMaTHYECKYHO
MOJIEIIb THAPOCTATHYECKOH OIOPHI:

2
M d*h RS dh RS Py 4)
k; dt? k, dt ki k;

] ] ]



Pacuer 30110THHKOBOrO peryiadaTopa ¢ JKECTKOU 06paTHOI>i CBA3bIO0.

d’m dm
T? =2 +2&, — 2 +mp=k,F Q)
3 dtz é:Tj dt p 3 €
Mpu 4&7T,2 > 4T,2 m.e. & > 1, perynstop sBISETCS anepuoJuYecKuM
3BEHOM BTOPOTO MOPSAKA:
m, =m 1— T e’ + T e™ ©)
> T, T, T, T,

rae — T2, =TaT4,2E T, =TsT4;
M,y - 3HAUEHHE LIETU 30J0THUKA, MM.

I'paduk mepexoHOTO MpoIlecca TAKOro 3BEHA MPEJCTABICHA HAa PHCYHKaX
2.5u2.6.

m, (M)

3107

A

‘LE

| | |
0 002 004 006 008 01 012
Ll

Pucynox 2.5 — I'paduk repexofHOTo nmporecca peryisiropa

[lepenarodnoe oTHOLICHHE 3BEHA
MatemaTrueckass MOJIENIb CHJIOBOTO IUJIWHApA. YpaBHEHHE NUHAMUKH, C
y4eTOM JIEHCTBYIOIIMX Ha [UJIMHADP CHJI, COCTABJICHHOE 10 MPUHIUITY
JI" Anam6Gepa:
2
PF=MIX R 4R, (7
dt
rae Ry, Ryp — mone3nas Harpyska u cuna TpeHus, H,
M — macca IpuBOJIa C ABIXKYIIMMUCS YaCTIMH, K2,
X — pabouee mepeMenIeHie CHIIOBOTO IHIHHIPA, MM,
F — osddekruBHas miomans NOBEPXHOCTH TMOPIIHA HAXOAAMIASCS IO
JaBIeHHEM pabodeil JKUAKOCTH, M.

9



Pucynok 2.6 — I'paduk mepexoqHOTO IpoIiecca peryasaTopa pacxoaa

Ha pucynke 2.16 npuBeneHa qaHHasi yOpoILIEHHAs CXeMa.

Ry
= «—— N
RN
N —_
N
& < AN
I N RTP

QP Pc=0

Pucynok 2.16 — PacueTHas cxema CHJIOBOTO IIMITHH]IPA

HepaBpHBHOCTL IIOTOKa pa60qel71 JKUJAKOCTH CHJIOBOr0  OUJIMHApA
BBIPAKACTCA YPABHCHUCM!

Q:(;I)t(JrKyP, 8

rae Q — pacxos paboueii JKUAKOCTH B CHJIOBOM LUIHHAPE, M/c;
ky — K09 (ULKMEHT yTeueK 3aBUCAIIMI OT KauecTBa YIJIOTHEHUS, M°/c;
P — paboyee naBieHne KUAKOCTH IMIIAHIPA.
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CoBmecTHO perast ypaBaeHus (7) u (8) nmomydaum:

d?x dx .
c T +——|—ao =V0| (9)
dt dt
Mk
rae TC = Zy — IOCTOJAHHAas BpeMeHI/I XapaKTepI/By}omee I/IHepHI/IOHHOCTB

CHJIOBOTO IIMJIMHIPA;

. :M - KOX((PUIMEHT, YYUTHIBAIOIIUN IOTEPH CKOPOCTH OT
2

Harpys3Ku;

V0 :9 — CKOpPOCTh NEPEMEIICHUA CHUIJIOBOTO HUJINHAPA, YCTAaHOBUBIINMCSH
F

3HAYCHHUEM.

k, = 1. NepeIaTOuHbIH KO3()(UIMEHT CHIIOBOTO LIMIIMHIPA.
F

15101V (M/c)
C cucreMoil perymipoBaHia
T e T EEE L ‘
|
|
|
|
|
|
|
|
5x1074 |
Cucrema 6e3 perymipoBannia |
|
'--.‘....¢.....c.--------.....iﬂ..l
- ® . !
. !
o ‘ ) i
|

0 0.05 0.1

Pucynok 2.17 — I'paduk nepexoHOro mporecca CHIIOBOro THAPOIMIHHIPA C
CUCTEMOH yNpaBICHUS
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COG[[I/IHCHI/IG 3BCHBCB W TOJYUYCHHC 06H16171 MaTeMaTH4YCCKOM MOACIN
CHUCTCMBI. Hepez[aTquLIe (byHKIlI/II/I CHUCTCMBbI IJIA:
- FHZ{pOCTaTPI‘IeCKOfI OIOPbI

) | (T3 p+2¢ T, p+DMp+ Dep +Tp+ 1) big)
[E———
L
- TUIPOCYIIIOPTA
L':kzkuk::k:k_-.- +le k(TP + Tip + 1) 8(z)
Qulr) (T2-p* 4+ 2- 8T, -p+ 1) (Tp + 1)(TEp* + Tip + 1)(T.-p+ 1) —
—_—

Pacuér Ha ycroilumBocTh cucTembl. llccnenoBaHue cuCTEMBI Ha
ycToH4uuBOCTh 10 kpurepuro HalikBucra-MuxaitioBa. B naHHOM ciydae umeem
CUCTEMY C XapAKTCPUCTUYCCKHUM YPABHCHUCM IIATOI'O OPAIKA. 3amMmenss B JaHHOM
YpaBHCHUU BPEMECHHBIC XapaKTCPUCTUKU YU CJIIOBBIMU 3HAUYCHUSAMU, HMEEM.

1.10p° +2.107 p* +2-10° p* +7-10° p* +5-10%p+1=0

Pemias janHOE XapakTepucTHUecKoe ypaBHeHHe B mporpamme MathCad,
MOCTPOHUM JHarpaMmy Ha pucyHke 2.19.

W3 pucynka 2.19 BumHO, 4TO cucTeMa yCTOiUMBa, Tak Kak BCE €€ MOJIIOCHI
HaxoJsTCs B JIEBOM MOJTYIIOCKOCTH.

ImD{w)

ReD(w)

Pucynox 2.19 — JlnarpaMMa yCTOH4YHMBOCTU CHCTEMBI
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B Tpertbeii riaBe npejicTaBiIeHbl MaTepHalbl IO pa3paboTKe OCHOBHBIX
3JIEMEHTOB TEXHOIOTUYECKON CUCTEMBI.

Ha pucynxke 3.7 noka3aHa NpHHIMIUAIBHAS CXEMa 3JIEKTPUYECKONW YacTh
ABTOMAaTHYECKON CUCTEMBI.

[Mpuanmn ee paboTHI 3aKIIOYAETCS B TOM, YTO MONYyYCHHBIH CHUTHAN C
BeIxoma  muddepeHnHaNbHOTO  MHAYKTHBHOTO  JaT4MKa  IOJISIPHU3YETCH,
BBIIIPAMJISICTCS B JHUOJAHOM BBINPSIMUTENE M IOAACTCS HAa BXOJX OIEPAL[IOHHOTO
YCUINTENs] HANpPSOHKCHUS, OTKYAa YCHJICHHBI CHTHAl TIIOCTYIIAaeT Ha BXOJBI
npeoOpa3oBaTenell  pasIMYHBIX KOHTYpoB  ympamieHusa. IIpeoOpazoBartenn
MIPEICTABISIIOT CO00# 1BE OIMHAKOBEIX CXEMBI, YIPABJISIONINE MOIITHON HAarpy3KOM
MEPEMEHHOT0 TOKa, padoTtaromue Ha cumucropax BT139 wa 16 A. [Insg 3amuTs
CXEMBbl HE UMEETCs MPAMOM 3JIEKTPUUECKOM CBA3M MEXAY BBICOKOBOJIETHON U
HHU3KOBOJIbTHOH 4YacThl0 JUIi OSTOrO CYHIECTBYEeT CIleluajbHas cOopka —
CUMHUCTOpHBIH onroxpaiiBep MOC3041 (ontuueckast pasBsska). I[loxydeHHbIH
CUTHaJI IIOCTOSIHHOTO TOKa IpeoOpasyeTcs B INEpEeMEHHBIH M YCHIHMBaeTcd Ui
YIIPaBJICHUS IEKTPOMArHUTHBIMH KaTYIIKaMH PETYIATOPOB pacxoa.

R'3

paTuK

Bbinpamm

nuTaHue

Mpeobpas
osaTtenb 2

Pucynox 3.7 — IIpuHIunuanbpHas cxema JIeKTPUIeCKON YacTH CUCTEMBI
yIpaBIeHUS
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B uerBepToOii TyIaBe MpE/ACTaBIEHBI OKCIIEPUMEHTAIBHbIE CTEHABI W
METOMKH TIPOBEJICHHS NCCIICIOBAHUS.

HcenenoBanne 3aBUCHMOCTH COCTABISIIOIIMX CHIJI PE3aHHSI OT SJIEMEHTOB
PEeXKMMOB pe3aHusl NIPU TOYCHUH, TOJYYCHHE DMIHMPUUECKUX 3aBUCUMOCTEH ITyTeM
00pabOTKN 3KCHEPUMEHTAIbHBIX MAHHBIX. [l HCCIEOBaHMS BIHMSHUS PEXUMOB
paboThI CTaHKa Ha CHJIBI pe3aHus ObUT pa3pabdOTaH CTEH, COCTOSIINA W3 TOKApHO -
BUHTOpe3Horo craHka 1K62, pexymero WHCTpyMEHTa, IWHAMOMETPHYECKOTO
MU3MEPHUTENHFHOTO yCTPONUCTBA. DKCIIEPUMEHTHI BBHIMOJIHSAJINCH Ha 3arOTOBKE U3
cranu mapku 40X, pasmepamu: D= 60 am u L= 500 mm. DxcnepuMeHTaIBHO
MOTYYCHbI 3aBUCUMOCTH CHJI PE3aHUS OT MOAAYM, CKOPOCTH M TIIyOMHBI pe3aHus,
IpeJCcTaBICHHbIE Ha pucyHKax 4.2 u 4.3.

P(H) 3aBMcumocTs cvn pesaHmrA oT nogaun p 33BUCHMOCTb CH PE3aHKA OT
250 J (5) CKOPOCTH pe3aHua
g===—=S=== o | 220 |

200

150 = b, 150
100 100

50 ﬁ::/ =l 50 TS

(mm/o6) (m/mmn)
0,065 0,085 0,105 0 20 100
Pucynok 4.2 — OyHKIMOHAIbHAS Pucynok 4.3 — OyHKIIMOHAIBHAS
3aBHCHUMOCTh CHJI PE3aHUS OT MOJauu 3aBMCHMOCTD CHII PE3aHUS OT
HHCTPYMEHTA CKOPOCTH pe3aHUs

IIpoBeneHue 3KCIEPUMEHTAIBHOIO UCCIEAOBAHUSA HA THIPOCTATUYECKON
ommope. Ha pucynke 4.7 OSKCHEpUMEHTAIBHBIH  CTEHJ  COCTOWT: W3
THIPOCTaTUYECKOH OmOphl |, MEXaHWYeCKOro peryistopa pacxojna padoue
JKUJAKOCTH 2 ¢ BUHTOBBIM pEryJIHPOBAaHUEM IUIYH)KEPA, KOHTPOJIb 3a30pa
OCYIIECTBIISIETCS. MHKPOMETpOM 3, mopady paboued XHIKOCTH oOecrednBacT
MacisIHBIH Hacoca 4, peAyKIMOHHBIM KiamaH 5 OTCeKaeT HW30BITOK JIaBJICHHUS.
V3meneHns BenmuuHbI 3a30pa B ['O mokaspBaeT MHAMKATOP 6 3aKpeMJICHHBIH Ha
CTaHUHE.

Ilops oK BBINOJHEHUS SKCIIEPUMEHTOB.

1. IIpoBepka paboOTOCTIOCOOHOCTH CTEHAA.

2. VcraHoBiieHHe ~ HEOOXOAUMOW  BENMYWHBI  pacxojaa  JUIst
OTIpeJIeNIeHUs] 3HAYCHMSI 3230pa B HATPYKEHHOM IOJIOKSHUH.

3. 3aBucumocTs 3a30pa ['O ot Harpy3ku.
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PI/ICYHOK 4.7 — HpI/IHLII/IHI/IaJIbHaﬂ CcXeMa r’mApOCTaTHUICCKOIO CTCHAA

Ha pucynke 4.8 u300pa’keHBl 3aBHCHMOCTH 3a30pa THAPOCTATHYECKOM
OTIOPBI OT HArPy3KH.

o(mMm)
02

0’18 \

0,16 X 5=0,18Mm
0,14

8=0,17M™m

0,12 6=0,16Mm

0.1 6=0,15mm
0,08
0,06
0,04
0,02

0 P(H)
0 100 200 300 400 500

Pucynox 4.8 — 3aBucumoctu 3a3opa I'O ot Harpy3ku
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Tuapoctarudec

Kas oropa
VM 24-34

Pucynok 4.10 — 'unpocTatnveckuii CTEH/ B POIIECCE UCIBITAaHUS

OKcHepUMEHTalbHOE  MCCIIEAOBAHUE  30JIOTHUKOBOIO  PErylsiTopa.
IIpoBenenne omeiToB. Mcxoms W3  TIPOBEICHHOTO — OKCIIEPUMEHTAIBHOTO
HCCIIEZIOBaHMS 10 M3YYEHHIO CIJI PE3aHHH OT €0 PEKMMOB, MBI 3HAEM 3HAUCHUS
CHJI, BO3JCHCTBYIOIIMX Ha TMEPEeMEUICHHsI CToJa B JIOJT OCH X, KOHKpETHeEe
COCTABIIIONICH CHIIBI pe3aHus Px. 3HaUeHUs 3TOW CHIIBI Px HampsMYIO BIMAIOT Ha
CWJIOBOM THUIPOLUMIMHIP ABYXKOHTYPHOH aBTOMAaTHMYECKOH CHCTEMBI, KOTOPBIH
MO3BOJISIET CO3/aTh MOJENb HAarpy3kKd Ha HCCIEIYEMbBIH CHIIOBOM HWIMHIpP, TEM
CaMBbIM Y3HaTh HEOOXOAUMBIE paboune mapameTpsl 3abaaroBpeMeHHo. [lapamerpsl
U3MEHEHHs Harpys3oK, CO37aBaeMbIX JUIsI CHJIOBOTO LWIMHAIpPA, CHHUMAIOTCS
CTPENOYHBIMH MEXaHWYECKMMH MAaHOMETPAaMH, MOJIKIIOYEHHBIX K MAacISHBIM
MarucTpajiiamM CHJIOBBIX THUAPOUUIUHIPOB. HapaMeTpLI N3MEHCHUA CKOPOCTHU
NEPEMCUICHUA ITOKAa CHJIOBOro MOUJIWHApA, 3aMEPEHHOI0 HWHIAYKIIMOHHBIM
JATYMKOM MOKHO CHATH C TabJI0 MIJUITHaMIIepMeTpa.

PesynbraThl peacTaBieHbl Ha pucyHkax 4.12 u 4.13.

Q(m’/c)

0,000025

0,000020 p_ad

S

0,000015 &

L |
L ]
L]

0,000010

0,000005

0,000000
0 0,0002 0,0004 0,0006 0,0008 0,001 0,00 12Y (M)

Pucynok 4.12 — 3aBUCHMOCTD Pacxoa OT IIEIH PEeryssTopa
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V (m/c)

0,0120

0,0100

0,0080 /'/./.
0,0060 ./r'/

Br

0,0040

0,0020

Y (m)

0,0000

0 0,0002 0,0004 0,0006 0,0008 0,001 0,0012
Pucynox 4.13 — 3aBucuMoCTh MOAAYN HHCTPYMEHTA OT IIENHN PETYIsITOpa

OKCIepUMEHTAaNbHOE HCCIEJOBaHHE IPOBOJWIOCH HAa YHHUBEPCAIbHOM
rugpoguHamMudeckoM  creHne. CTeHJ B OCHOBHOM  Npe/iHAa3Ha4eH st
IKCIEPUMEHTAILHOTO CHATUS MEXaHMYEeCKUX M IMHAMHUYECKUX XapaKTePHCTHK
CHJIOBOTO IMJIMH/PA, MCIBITAHUS PAa3IMUHBIX PEryJISITOPOB Pacxona >KUIKOCTH,
orpezeeHuss KodpPUIUCHTa YTeUeK CHIOBOIO LWIMHIpPA U APYTHX IapaMeTpoB
TUIpoanmmaparypsl. PesymsraTel npeacraBieHs! Ha pucynkax 4.18, 4.19, 4.20, 4.21,
4.22,4.23.

I{pA)

120,034

100,034 _’/ﬂ_
80,034 /M -

60,034

40,034

20,034

Vv
0,034 (m/c)

0,033 0,035 0,037 0,039 0,041 0,043 0,045 0,047 0,049 0,051

Pucynox 4.18 — TapupoBoyHas xapaKTepUCTHKA HHAYKIIMOHHOT'O TaTYHKA
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Q (m*/c)

0,000100 —

0,000095

0,000090

0,000085

0,000080

0,000075 >

0,000070

0,000065 ! X (m)

0,00230 0,00250 0,00270 0,00290 0,00310 0,00330 0,00350

Pucynox 4.19 — 3aBucHMOCTb pacxoja OT ILEH 30JI0THHKA

V(m/c)

0,06

0,05

+ —4— CKOpOCTb OT
pacxoaa

0,03

0,02

0,01

0 Q (m¥/c)
0,000068 0,000072 0,000078 0,000083 0,000088 0,000093 0,000098 0,000103

Pucynok 4.20 — MI3MeHeHe CKOpOCTH OT pacxojia 0e3 Harpy3Ku
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V (m/c)
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0,015
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Jiri
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Iy
17

0,005 -
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1

= P
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0 05 1 1,5 2 25 3 35 4 45

Pucynok 4.21 - 3aBHCUMOCTB CKOPOCTH OT HArpy30K

V(m/c)

0,045

0,04

Y

0,035 %

LA

0,03

0,025

0,02

laul

0,015

0,01

NS B
0,005 = -

] t(c)
D Il

10

PucyHok 4.22 - VI3MeHeHre CKOPOCTH CHUIIOBOTO IMIIMHPA [TPU CKAYKO0Opa3HOM
YBEJIMYCHNH HATPY3KH
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V (m/c)

0,045

0,04

0,035 ==

0,005 1& %
| t(c)

0 2 4 6 8 10

Pucynok 4.23 - 3aBUCUMOCTb pacxofa peryjsTopa OT Harpy3Ku Ipu
CKa4K00Opa3HOM M3MEHEHHH Harpy3Ku

3AK/IIOYEHHUE

JuccepranuonHas paboTa MOCBSIICHA PEIICHUIO aKTyalbHOM 3ajauyu —
MOBBIIICHUIO ~ KadecTBa  OOpabOTKM  METaIOB  PE3aHHEM  IMTOCPEICTBOM
ABTOMATH3aLMKM TEXHOJIOTHYECKOTO Mpolecca IyTeM pa3pabOTKH W BHEAPEHUS B
MeTauiopexyniee 000pyZOBaHME JBYXKOHTYPHOH aBTOMATHUECKOH CHCTEMBI
PETYIHNpPOBaHNUs PEKUMOB paboT.

OcHOBHBIC HayYHBIC U NPAKTHYECKUE PE3yIbTaThl UCCICAOBAaHNI COCTOST
B CIIEJTYIOIIEM:

1. TlpoBexéH o0030p M aHaNMM3 HAYYHO-TEXHUUECKOW M TATCHTHOU
JUTEPATYpbl 1O AaBTOMATHYCCKHUM CHCTEMaM YIIPaBJICHUA PEKUMaMU pa60T
CTaHKOB. CyIlIeCTByIOI_[II/Ie CUCTEMBI B OCHOBHOM SBJIAIOTCA OAHOKOHTYPHBIMH, T.C.
peryJupoBaHue peKMMaMH PadOT OCYILIECTBIISETCS M0 OJHOMY TEXHOJIOIHYECKOMY
napamMeTpy, 4To HEAOCTATOYHO IMPHU U3TOTOBJICHUN KAYE€CTBECHHBIX neTaneﬁ.

2. PaspaboraHa IByXKOHTYpHas CHCTeMa aBTOMAaTHYECKOTO YIPaBICHHS
JUISL TOKapHOTO CTaHKa M MaTeMaTHYeCKHe MOJIEIIH, allTOPUTMBI PacyéTa OCHOBHBIX
NapaMeTpoB JBYXKOHTYPHOW aBTOMATHYECKOH CHCTEMBbI, 4TO Ja€T BO3MOXKHOCTB
MPOU3BECTH pacyeT M NPOEKTHPOBAHMS IIOJOOHBIX CHUCTEM IPHUMEHHUTEIBHO K
000py10BaHHIO JTF000T0 HA3HAUCHUSI.

3. PazpaboraHbl U HCClIeI0OBaHBl HOBbIE KOHCTPYKIMH M OPHI'HMHAJIBHBIE
OJIEMEHTBI CHUCTEMBI, IIPCAHAZHAYCHHBIC JII U3MCPEHHUA CUJIbI PE3aHUA U
npeoOpa3oBaHMsl X B IIEKTPUUECKHE CUTHAIIBL.

4, CHpOQKTI/IpOBaHBI M MU3TOTOBJICHBI JKCIICPUMEHTAJIBHBIC CTCHIbLI JJIA
HCCIIEIOBaHUM.
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5. TlomydeHHbIE 3KCIEpUMEHTAJbHBIC PE3YJIBTATHl YAOBJICTBOPUTEIHHO
COBIAJIAIOT C TEOPETHYECKMMH [aHHBIMH, 4YTO HOATBEpXkIaeT 3()(PEKTHBHYIO
paboTOCIOCOOHOCTh pa3pabOTaHHBIX JIEMEHTOB M CHUCTEM M Ja€T BO3MOXKHOCTB
NPUMEHEHHUS UX B TEXHOJIOTUU 00pabOTKH METAJIIOB Pe3aHHeM M JPYTHX OTpacisax
MAaIIMHOCTPOUTEIHHOH IPOMBIIIIIEHHOCTH.

6. Pe3ynpTaThl IUCCEpTaIMOHHON pabOTHI BHEIPEHH B YUeOHBIH Iporiecce
Ha Kadenpe «ABTomMaTrHW3anus, MexaTpoHHKa M pobortorexHuka» KITY wmm. U.
Paz3akoBa u vHa npeanpusatun OcOO «ABToMmamr — Paguaropy. (cMm. [Ipunoxenmne)

7. Hactosmas amccepraniioHHas paboTa IMPeacTaBiseT coOoil BHONHE
3aBEpUICHHBIM 3Tall HAYYHBIX MHCCIEIOBAaHWH, €€ pe3ynbTaTbl MOTYT CIIy>KHTb
HeoOxonuMoi 6a30i M MCXOAHBIMHM IMO3HMLUSIMHU JUIS TPOBEACHUS NalbHEHIINX
UCCIIEJIOBaHUI M pa3pabOTOK HOBBIX CHCTEM aBTOMAaTHUECKOTO PEryJHpOBaHHS U
COBPEMEHHBIX CPE/ICTB aBTOMATH3aINH.
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PE3IOME
AsimacOekoB Alidek AMacoekoBHUYTUHH “CynnopTTyH

THPOCTATHKAIBIK 0arbITTO04Y OOIUTYTYHYH 6JIY6MYH KaHa acHanTbl
Oepyy/ae 3KH mapaMeTp 00I0HYA TOKAPAbIK HIITETYYAOI'Y TEXHOJOTHAJIbIK
npoueccTepau 0alIKapyy4y 3KH KOHTYPAYY aBTOMATHKAJIBIK CHCTEMAChIH
HIITeN YbIryy:” arTyy Temaaarsi 05.02.08 — MmamuHe Kypyy TeXHOJIOTUsACHI

aJMCTUTH 0OIOHYA TeXHHKA WIMMIEPHUHUH KaHANIATHI OKYMYIITYYJIyK

AapaKachbIH H3/ICHYYI'® JUCCePTANUSCBIHBIH

O36KTYY Ce316p: HIITEN YbIryy, KM KOHTYpAYY aBTOMATTBIK CHCTEMa,
TEXHOJNTHUANBIK  IPOLECC, TOKAPABIK  MINTETYY, OKBUIYBIKTBIH  YOHIYTY,
THIPOCTATUKANBIK OarbITTO4, CYIIOPT, U3UIAee.

M3uiigeeHyH 00BbEeKTHCH TOKAapAbIK CTaHOKTOH JKaHa AaBTOMATTBIK
MpoLECCTH OalKapyy TYTYMYHaH TypraH TeXHOJIOTHSUIBIK CHCTEMA.

H3un1eeHYH mpeaMeTH - asKTOOYy TOKapAbIK MPOIECCTErH aBTOMATTBIK
npoueccTepan Oamkapyy TyTyMIApbIH HINTEI YBITYY jKaHa N3UIIIee.

H3unneenyH makcarsl — OylIOMAy MINTETYY CamaTblH JKAKIIBIPTYY JKaHa
THOPOCTATUKANIBIK ~ THpeedy  0ap  TOKAapABIK  CTAaHOKTOTY  acIaNThIH
OHYPYMAYYIYTYH JKaHa TypYKTYyJIYyT'YH XKOTOpyJaTyy.

M3u1100HYH yCyJIIaphl jKaHA Ka0ABITbI: M3MIJO0HYH YCYJIaapbl MeTalIgbl
KeCyy JKaHa T'MAPABIMKA Ha3apUATTAphIH JKaHA aBTOMATTHIK JKOHI0® CHCTEMAaJIapbIH
KOJNJOHYyyJa HeruszeieT. HasapusarTeIk 3CenTeesep JKaHa OIKCIEPUMEHTAIIBIK
VBUIIOONepAYH  HaTblikanapein  wmreryy yuyn MathCAD  sxama  Excel
nporpaMmManapsl koianonyiarad. Msunneenep 1K62, 'O YM 2434 cranokropyHza,
YHHBEpCalyy THIPOCEIHAMaa Kypry3YJreH.

AJITaH  HaTBIiKadap jKaHA aJapIblH KAHBUIBITBI: THMAPOCTATHUKAIBIK
0arbITOOYTOPAOTY CYNHOPTTYH SKBUIYBITBIH JKaHa OepyycyH Oamikapyydy SKu
KOHTYp/lyy aBTOMATTBIK CHCTeMa HmTenun 4YblkkaH (KbIprel3HaTeHTTHH MaTeHTH),
CHUCTCMAaHBbIH 3JICMCHTTCPHUHUH JKaHa 6YTYHﬂ9ﬁ CHUCTEMAaHbIH MaTEMAaTHKAJIBIK MOJICJIH.

KoJsitonyy 60l0HYA CYHYIITAP: HIITEINN YbIKKAH TEXHOJOWSIIBIK CHCTEMAaHBI
METAJIAAPAbl KECYY MEHEH MINTETYY TEXHOJIOTMACHIHAA »KaHAa MallMHE KypyyHYH
Oamika TapMarblHIa ~— KOJJOHyyra Oo0JIOT, OyOMJapabl Jkacoo camaTbiH JKaHa
OHIIYPYM/YYJIYTYH JKaKIIBIPTYyra aHa 03 HapKbIH TOMOHIOTYYI'® MyMKYHIYK Oeper.

Kousponyy saaTbl: MeTaninapsl KECYy MEHEH UIUTETYY, CTAHOK Kypyy KaHa
KOJIZIOHYJIYTI J)KaTKaH METa/LT Kecyydy CTaHOKTOP/Iy 3aMaH0amToo.
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PE3IOME
aucceprannu AnmMacOexoB Alidexk AMacOexoBruY Ha Temy: «Pa3paborka
JABYXKOHTYPHOH aBTOMATHYECKOIl CHCTeMbl YIIPABJIEHUS TEXHOJIOTHYEeCKUMH
npoueccaMy NpH TOKapHoi 00padoTKe IO JBYM HapaMeTpam: nojavei
HHCTPYMEHTA U BeJTHYHMHOI 3230pa B THAPOCTATHYECKUX HATIPABJISIONIUX
CYyNMoOpTa» HA COUCKAHUE YYEHOH CTelMeHH KAHAUAATA TeXHHYeCKNX HAYK MO
cnenuajabHocTu 05.02.08 — TexHOTOTHSI MALIMHOCTPOEHUS

KioueBble cjioBa: pa3paboTKa, IBYXKOHTYpHAsI aBTOMaTHIECKas CHCTEMA,
TEXHOJIOTHUECKHH  Tpolecc, TOKapHas  oO0paboTKa, BEIWMYMWHA  3a30pa,
THIPOCTATUIECKHE HAMIPABISIOIINE, CYIIIOPT, HCCIIEIOBAHNE.

O0beKTOM  HCCJIeIOBAHMSI  SBIISACTCS  TEXHOJIOTHYECKAs  CHCTEMa,
cocTosilasi U3 TOKApHOIO CTaHKa W aBTOMATHMYECKON CHUCTEMBbl YIPaBJICHHUS
TEXHOJOTHUECKHUM MPOLIECCOM.

IpeanMeTroM wuHccenoBaHUs SBISIOTCS pPa3pabOTKa H  UCCICIOBAHUS
aBTOMATMYECKUX CHCTEM YINPaBICHUS TEXHOJIOTHUECKUMH TMPOIECCaMHu TpHU
YHCTOBON TOKapHOH 00paboTKe.

Heasio0 padoThI ABIAETCS YIyYIICHHE Ka9eCTBA 00PAOOTKH U ITOBBIIICHHUS
MPOM3BOIUTEIHPHOCTH W CTOMKOCTH WHCTPYMEHTa HA TOKAapHOM CTaHKE C
THIPOCTATUIECKOH HATIPABIISIONICH.

Meroabsl McciaeloBaHusi M anmaparypa. MeTtoauka HccienoBaHUR
0a3mpyecTs Ha UCIIOIB30BAHIH TCOPUH PE3aHUS METAJUIOB, THAPABIUKA H CHCTEM
ABTOMATHUYCCKOr0 peryiaupoBanus. i TeopeTndeckoro pacdyera u 00pabOTKU
PE3yNbTAaTOB JKCIEPUMEHTANBHBIX HCCIEAOBAHUN HCIIOJIB30BAIUCH MPOrPaMMBbI
MathCAD u Excel. Uccnenosanus npoBoamirck Ha cranke 1K62, TO YM 2434,
YHUBEPCATHLHOM THAPOCTEH/IE.

IMosyyeHHble Pe3yabTaThl U UX HOBU3HA: pa3paboTaHa JIBYXKOHTYpHas
aBTOMAaTHYeCKas CUCTeMa YIpaBJCHUs TMOAaYedl ¥ 3a30poM CyINmopra B
ruapocTatuueckux — Hampapsonmx  (mateHt  Nel988 - KeipreimareHr),
MaTeMaTHYeCKUEe MOIEIIH SJIEMEHTOB CUCTEMBI U CUCTEMBI B I[CJIIOM.

PexoMenmanmuu mo WCHOJB30BaHMIO. Pa3paboTaHHas JBYXKOHTYpHAs
aBTOMATHYECKasl CHCTEMa MOXKET OBITh WCIOJIBb30BaHA B TEXHOJOTHHA OOPabOTKH
METAJUIOB pe3aHWeM M JPYTUX OTPacisaX MAIIHHOCTPOCHUS, YTO IIO3BOJIAT
3HAYUTENBHO YIYUYIIUTh KQ4€CTBO M MPOU3BOJAUTEIHLHOCTh M3TOTOBJICHUS JeTalen
Y CHU3UTh UX C€0ECTOUMOCTD.

OoJacte npumenenns. O6paboTKka METANIOB pPe3aHHEM, CTAHKOCTPOCHHE
Y MOJIEPHH3AIIHS CYIIECTBYIONIETO MapKa METANIOPEKYIUX CTAHKOB.
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SUMMARY
of the dissertation Almasbekov Aibek Almasbekovich on the topic:
""Development of a two—circuit automatic process control system for turning
according to two parameters: tool feed and the size of the gap in the
hydrostatic guides of the caliper' for the degree of Candidate of Technical
Sciences in the specialty 05.02.08 - mechanical engineering technology

Keywords: development, two-circuit automatic system, technological
process, turning, gap size, hydrostatic guides, caliper, research.

The object of the study is a technological system consisting of a lathe and
an automatic process control system.

The subject of the research is the development and research of automatic
process control systems for finishing turning

The aim of the work is to improve the quality of processing and increase
the productivity and durability of the tool on a lathe with a hydrostatic guide.

Research methods and equipment. The Methods of the researches based
on use the theories of the cutting metal, hydraulicses and systems of the automatic
regulation. Of theoretical calculation and processing result experimental researches
were used program MathCAD and Excel. The Studies were conducted on tool
1K62, 'O YM 2434, universal hydrostend.

The results obtained and their novelty: a two-circuit automatic control
system for the supply and clearance of the caliper in hydrostatic guides (patent Ne
1988 - Kyrgyzpatent), mathematical models of the system elements and the system
as a whole have been developed.

Recommendations for use. The developed two-circuit automatic system
can be used in metal cutting technology and other branches of mechanical
engineering, which will significantly improve the quality and productivity of
manufacturing parts and reduce their cost.

Scope of application. Metal cutting, machine tool construction and
modernization of the existing fleet of metal cutting machines.
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