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I
OBIIAA XAPAKTEPMCTHKA PABOTBI

AKTYAJIbHOCTb TEMbBI JIMCCEPTAILINU.

Ilpu cGopxe 3arotoBoK Bepxa oOyBHM 3HAuUUTENBHBIH  yAeNbHBIH  Bec
3aHHMAIOT OHEpaluy CTa4HBAHHSA, BBHIIOJNHAEMblE HA ONHOWTOJBHEIX MAIUHHAX C
mockoit miardopmoit. B nexax oBysueix npennpustaii Pecny6iuxu Benapycs Ha
3THX OTepalisaX HCHOIb3YIOTCA NPEeHMYIIECTBEHHO WwBeiiHme ManmHsl 330-8 u 34
knaccoB [IM3. OTu mBeffHblE MalIMHBI MOPANBHO YCTapeld, HE COOTBETCTBYIOT
COBPEMEHHOMY YypOBHIO. I'7aBHBIH HEIOCTATOK MaUIMH - OTCYTICTBHE CPENCTB
aBTOMATH3AIMH BBHIIOMHEHHS BCIIOMOraTeNBHBIX NPHEMOB: OOpEe3KH HIONBHOH H
YeMHOYHOH HHTeH, 3aKpenmox B Hayale W KOHLE 1IBA, NOABEMA BEPXHErO
NPHXXHUMHOI'0 pojdKa IOCIe OKOHYAHUA INHTHA, NO3HIHOHNPOBAHNS UIJIBL.

Bricokas cToMMOCTB 3apy0eHBIX aBTOMATH3HPOBAHHBIX IIBEHHBIX MALIMH |
3aNacHBIX 4acTeif K HUM JelaeT MX HeJOCTYNHBIMH Ani ConpMHCTBA OGYBHBIX
npeanpusruit PecryGnuxu Benapycs u crpan CHI', mostoMy TpeGyercs IpOBOAHTD
paboTy Mo CO3AaHMI0 OTEUECTBEHHBIX aBTOMATH3UPOBAHHEIX MIBEHHEIX MALIKH.

AKTyanbHOl sBIseTcs npodiaeMa paspaloTKU aBTOMATH3MPOBAHHON IIBEHHOM
MalMHBI 1719 00yBHOIO NPOH3BOACTBA, COOTBETCTRYIONMICH COBPEMEHHOMY YPOBHIO.
[TosToMy B HacTosme#t paboTe mocTaBneHa 3agada pa3paboTKH M HCCIEIOBAHHA
pabouuX MPOLECCOB ¥ MEXaHW3MOB aBTOMATH3HPOBAHHON OJTHOWIONBHON MIBEHHOM
MaIKUHEI ¢ MIIOCKOM MIaTdopMoii 15 cTauMBaHHs 3ar0TOBOK Bepxa o0yBH.

CBsA3b PABOTHEI C KPVYITHbBIMM HAVYHLIMH [IPOTPAMMAMU,
TEMAMU.

PaGora BbImonHANack B COOTBETCTBMM ¢ Xosmorogopamu ¢ AO “Kpacusrii
Oxrs6ps”™: X/1-91-291 “PazpaboTka apTOMaTH3MPOBAaHHOH OJHOUTONEHON IUBEHOM
MaUIHHEI ¢ MIOCKOM nnaTdhopMoi 11 cTauuBaHMs 3arOTOBOK Bepxa o0ysu”, X1-92-
318 “HisroToBnenye geralneil, cOopka, oTnanKka, BHeIpeHHEe B 00YBHOE NPOU3BOACTRO
H cepBHCHOe 0OOCIyXHBaHWe ABTOMATH3MPOBAHHBIX WIBEHHBIX MALIHH C ILIOCKOM
nnaT(opMoii JUIs CTaUMBaHUA 3aroTOBOK Bepxa ofysn”, X/I-98-440 “Paspabotka
1IBeHiHON aBTOMATH3UPOBAHHON MAlIUHEl C UTONBHEIM TPAaHCIOPTOM it cGOpku
3ar0TOBOK Bepxa 0OYBH”, a TaKkike B CCOTBETCTBHH C NPOTPaMMOH MO pelueHHIo
Pecnybnukanckoif HayuHo-TexHHueckoit mpobimembl “Co3gaHHe M OpraHH3anis
TIPOM3BOACTBa O0OpPYIOBAHHS, 3aMAcHBIX 4acTed M OCHACTKM ANA TPeATIPUATHH
nerkoif ¥ MecTHO#l npomsimesHoctd” ([Iporoxonr Ne 5/123 or 5.12.93),
yrBepXaenHas 12.02.94 r. Kowmmuccuet Ilpesmamyma Comera MuHHCTPOR
Pecniy6nuku Bexapych 1o Borpocam HayYHO-TeXHHUECKOr0 nporpecca.

HEJIb U 3AJAYM UCCIIEJIOBAHMA.

Lens nmauwoii paboTsl - paspaborka M HccaepoBaHue pabouMx mpoueccoB H
MEXaHH3MOB aBTOMATH3HPOBAHHOH OJHOUTOJNBHOH HMIBeHHON MAIHHBI C TUIOCKOH
1aTHOPMOI AN CTauMBAHHS ITOCKMX 3aroTOBOK Bepxa oOyBH. Jif DOCTHXEHHA
HOCTABICHHOMN LETH HEOOXOMHMO PEIIHTE CIeyIoNiHe 3aJa4H:
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- mposecT# 0030p CYIUECTBYIOINMX KOHCTPYKIMH aBTOMaTU3HMpPOBAHHBIX
OJHOHTOJIbHBIX IIBEHHBIX MaLIUH C MIOCKOH MIAaTGOpMOii 1uisi CTAYHBAHHUS ILUIOCKHX
3aroToBOK Bepxa 00yBH;

- pa3paboTaTh OTEYECTBEHHYIO aBTOMATH3HPOBaHHYIO LIBEHHYIO Mampmy Juts
CTa4yHBaHUA [JIOCKUX 3aTOTOBOK Bepxa 00yBH;

- MNpOBECTH IIPOM3BOACTBEHHBIE HCMBITAHHA MAaIIMHBI M HCIBITAHHA Ha
Ha,uexmocm;

- NIPOBECTH TEOPETUYECKHE H DKCICPMMEHTABHEIC HCCNCOBAHHA npoueccos
aBTOMATHYecKOi 0Opesku HuTel;

- TpOBECTH aHANM3 W ONTHMH3AUHMIO LHMKIOTpaMMbI ABTOMAaTU3HPOBAHHOM
niBeHHOM MalIMHEL,

- NpOBECTH aHaNM3 M CHHIE3 Ky/IadKOBO-PBIYAXHOI0 MEXaHH3Ma o6pe3kn
HHUTEH;

‘- paspaboraTh U MCcCeROBaTh HOBBIH MexaHU3M o6pe3ky HHTeE;

‘- HpOBECTH MCCIEZOBAHHE I0Ka3aTeliell KAavecTBa CTaYMBAHUS MATEpPHAIOB
Bepxa 00yBH Ha aBTOMAaTU3UPOBAHHOH LiIBeiiHOH MallKHE;

OBBEKT U MMPEAMET UCCITENOBAHNS.

-O0beKTOM HCCIeN0BaHHA NBJISETCS ABTOMATH3MPOBaHHAs OXHOMIONIBHAS
[IBelHas MAIHHHA C IJIOCKOH IuIaTdopMoli Uil cTauMBaHus 3arOTOBOK Bepxa ofyBu
pazpaboranHas Ha 6aze MamuHsl 31-ro paga AO “Opa”.

METOJOJIOI'MA Y1 METOJIbI ITIPOBEJNEHHOI'O KCCIENOBAHNA.

B pabote coueraloTcs TEOPETHMMECKME W 3KCNIEDHMEHTANLHRE METOZRHI
HCCIICNOBaHHUsl,  OCHOBHBIE  TEOPETHYECKHe  DPe3y/lbTaThl  IIOATBEPIKAEHH!
3KcriepuMeHTansHo. [IpoBesenHple McclnefoBaHus 0asupyloTcs Ha paGorax
OTEYECTBEHHBIX H 3aPyGEXHEIX yUEHBIX, SBILLICh HX NIPOJOIKEHHEM H Pa3BUTHEM.

[Ipu BHIMONHEHHH TEOPETHYECKHX HMCCNEAOBAHUA HCIIONB30BANUCE TIONOMKEHHS
TEOPETHYECKOH MEXaHMKH, TEOPDHM MeXaHM3MOB M MauiMH, TCOPHHA CHHTE3a
MEXaHH3MOB,TCOPHH  HAJIeXXHOCTH MAallMH, TEOPHH BepOATHOCTEH, Teopuu
IUIaHMPOBaHHs 3KCIIEPUMEHTA, METOAb! onTHMu3auuu. Bee HeoOXoAHMEIE pacyeTh!
npoBefieHH Ha OBM ¢ HCNONE30BaHWEM COBDEMEHHBIX NMPOrpaMMHBIX CPEACTB H
CreHaNbHO Pa3paboTaHHEIX ABTOPOM TPOrpaMM.

O6paboTka pe3ynbTaToB BKCNIEPHMEHTOB IIPOBOAMIACH C HCIIOIB30BAHHEM
METOJI0B  IUIAHHPOBAHHMS OKCEPHMEHTA M  MATEMaTHYecKoll  CTATHCTHKH.
OKCrepUMeHTaIbHBlE HCCeJ0BaHUT NPOBECHBl B  HAay4HO-HCCIENO0BATENBCKHX
nabopatopusx BureGckoro rocyapcTBEHHOrO TEXHONOIMYECKOTO YHHBEPCUHTETA Ha
CrenHanbHO pa3paboTaHHBIX YCTAHOBKAX.

HAYYHAS HOBU3HA TTOJTYYEHHLIX PE3YJILTATOB.

Hayunad HOBU3HA PaGOTE! 3aKNIOYAETCH B ClIEAYIOMWEM: A

- pa3pa6oTana METOIMKA TEOPETHIECKOTO AHANH3a HpOLECCa ABTOMATHYECKOH
o0pesku Hutel;
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- paspaboTaHa METOMKA 3KCNMEPUMEHTANBHOTO HCC/IEfOBAHHS IIpouecca
aBTOMaTH4ecKol o6pesku HuTell ¢ HOMOLIBIO JHarpamMm IoTpeGrIeHHs HUTH
HHCTPYMEHTAaMH LIBEHHOH! MaHIUHEL;

- pa3paboTaHa METOAHMKA aHANN3a H ONTHMH3ALMH LHKIOTPAMMBEI MEXaHH3Ma
06pe3KH aBTOMATH3UPOBZHHOM IIBeHHOH MAaIlHHEL, OCHOBAHHASA HA TEOPETHYECKOM
W JKCTIEDMMEHTANEHOM HCCIEJOBAHUH BAMAHUS (Da30BBIX YIVIOB MEXaHM3Ma HOXeil
obpe3kH HHUTEH, ycTpoicTBa OCBOOOXAEHHS OCHOBHOINO DPETYISTOPA HATKCHUS
HIOJILHOH HUTH, aBTOOCTAHOBA Ha NPOLECC aBTOMATHYECKOH 00pe3kn HUTEN;

- pazpaboTaHa MeTOZMKA CHHTE3a KyJIaUKOBO-PHIYAXKHOTO MEXaHU3Ma 0Bpesku
HHTEHN 110 YCIOBUIO MHHHMH3AIMH KOHTAKTHBIX HAaNpAXEHH B BhIcIIeH nape;

- paspaboTaHa MeTOJMKA MPOEKTHPOBAHUS YCTPOiCTBa JO3HPOBaHHUS UrOJIBHOH
HHTH [IPH aBTOMaTH4YecKoi obGpeske;

- paspaboraHa METOIMKa MCCIEJOBaHMsS IIOKazaTeneil KavyecTBa CTAUUBAHUA
MaTepHanoB Bepxa 06yBH HAa aBTOMaTH3HPOBAHHEIX IIBSHHEIX MaIIHHAX.

MMPAKTUYECKAS 3HAYMMOCTD ITOJIYYEHHBIX PE3YJIbTATOB.

TpakTHyeckas 3HaYUMOCTh 3aK/IFOMACTCS B CACAYIOIEM:

- pa3paboTaHa OTe4eCTBeHHAs KOHCTPYKIMS aBTOMATH3MPOBAHHON IBEiHOM
MalMHEI JUTIA CTAYHBaHHA IOCKUX 3arOTOBOK BepXa 00yBH;

- BBISBNEHH! (AKTOPBI, BIMSAIONIME HA JIMHY KOHLIOB HIONIbHON M yenHoYHOi
HUTeH, ONpefeneHb 3HAYEHHs paUHOHANTBHON MIHHBI KOHUA MTONBHOH HUTH,
ocTratomeifcd B UIye MOCje aBTOMaTHHecKOH oOpe3KH ¢ yueToM NoTpeGiieHUs HUTH
TIpH BHIOJIHEHHH NIEPBOrO CTEXKKA;

- pa3paboTaHa UMKJIOTpaMMa MeXaHH3Ma 00pe3KH HuTell aBTOMaTH3HPOBAHHOM
1IBeHHOI MALIMHBI, ONTHMA3HPYIOIIAS NPOLECC aBTOMATHYeCKOH 06pe3ky HHTel;

- paspaloTaH pBIYDKHO-KYJIAYKOBBIH MexaHH3M OOpe3KH, INpUMEHEHHe
KOTOPOT'e NO3BOIMUT YMEHBITUTh MOMEHT CONPOTHBICHH Ha TolkaTele B 3,1 pasa, a
KOHTAKTHBIE HANps)KEHH® B Kyjnaukosoi nape B 1,76 pa3a B cpaBHeHHH C
CYLIECTBYIONIHM;

- paspaboran HOBHIH MexaHuW3M oOOpe3KH HUTeH, oTnHuatomiics oOT
CYLLECTBYIOIHX GoJiee BEICOKOH HaIekHOCTBIO poliecca 00pe3kH HUTEH;

- MOJYYEHBl 3aBUCHMOCTH, IIO3BOJAIONINE ONPEReIHTh BETHYHHY BHAHMOIO
3a30pa TayHOro 11Ba, O0Pa3yIOHIETOCA IIPH 3aTskke 00YBH Ha KOJOJAKY, IPOYHOCTE
IIBa W NOKAa3aTeNd KaudecTBAa IEpeIVISTCHHMA HUTEH B IIBE MO YCTaHOBIIEHHBIM
TEXHONOTHYECKMM TapaMmeTpaM UIBEHHOM MAuIMHBI: CKOPOCTH CTayHBaHHI,
HaTXKEHUIO HTONBHON HUTH, HATSKEHHIO YSITHOYHOMH HATH;

OKOHOMUYECKASA SHAYMMOCTD NOJYYEHHLIX PE3YALTATOB.

FomoBoit  skoHOMHYecknif 3thdexkT oOT BHeIpeHHs oAHOro obOpasua
aBTOMATHIUPOBaHHON ONHOWTONBHON 1BeifHON MamMHH ¢ Iiockof miardopmoit
I CTayMBaHMS 3arOTOBOK Bepxa of0yBH, mpH ponesoM ydactun BTWIIT 100%,
COCTaBUI ABe ThiCAuM py6. B ueHax Ha suBaph 1992 r. 'ogoBoii 3xoHOMIYECKHUTT
s¢dekT OT ucnonb3oBaHHS B NMpou3BoAcTse 30 aBTOMATH3HPOBAHHBIX IIBEHHBIX
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MamuH, npH nonesoM ydactun BTHUJIT 100%, coctasir 184.500.000 py6. B menax
Ha jgexabpp 1996 r. I'ogoBoil koHOMHueckHil 3ddeKT OT HCMIONB30BAHHA B
npousBofcTBe 4]  aBTOMAaTH3HPOBAHHOH IUBEHHONH MalIMHBI €  HIOJIBHBIM
TPaHCIOpTOM, NpH joneBoM ydactHu BTHIJII 100%, cocrasun 2,29 mapa. py6. B
HieHax Ha gexabps 1998 r.

OCHOBHEBIE _TIOJIOXKEHUS TVICCEPTALIVMIM, BBIHOCHIMBIE HA
SAIINTY.

ABTOp 3ailMILAeT:

- METOOMKY TEOPETHYECKOTO aHanHu3a Ipoliecca aBTOMAarHuecKod obpesku
HHTEH; .

- METOAHKY SKCIIEPHMEHTAIBHOIO HCCIIEHOBAaHHs IpoLecca 0Ope3KH HUTel ¢
MOMOLIBIO fHArpaMM NMoTpebaeHus HHTH;

- METONUKY aHalM3a M ONTHMH3ALMHM LKKNOrpaMMBl MeXaHu3Ma OOpeskd
4BTOMAaTH3HPOBAHHON IIBEHHON MAIIHHEI, OCHOBaHHYIO HAa TEOpPETHYeCKOM H
‘3KCIIEPUMEHTAIBHOM HCCNEJOBaHUH BIHSHAS (PA30BRIX YIJIOB MEXaHH3MA HOXEH
obpesxu Huteil, ycTpoiicrBa OCBOOOXICHMS OCHOBHOIO PEIYJIATOpa HATSKEHHS
UroJbHOH HUTH, aBTOOCTAHOBA Ha MPOLIECC aBTOMATHYeCcKoi obpesku HuTeil;

- METOOMKY CHHTe3a KyIayKOBO-DBIYAXHOrO MeXaHu3Ma oOpe3kd HuTeH mo
YCJIOBHIO MUHMMH3alMH KOHTAKTHBIX HaIpsKeHUH B BEICIICH Nape;

- METORMKY HCCIeJOBaHUS MOKasaTenel KadecTBa CTaYMBaHHI MAarepHAIOB
Bepxa 00yBH Ha aBTOMAaTU3HPOBAHHEIX MIBEHHBIX MallIHHAX.

JIMYHEIH BKJIATL COUCKATEJS.

CouckaTteneM IHIHO pa3paboTaHs!:

- METofHKa TEOpEeTHYecKOro aHalH3a mpoliecca aBTOMAaTHYecKoil obpesku
HHTEH;

- METOJIMKA MCCIIEAOBAHHA Npoliecca OOpesKH HUTeH € MOMOILBK AHArpaMM
noTpebiieHUs HUTH;

- MeTOIMKA aHatH3a M ONTUMM3AIMM LUKIOFpaMMBEl MeXaHu3Ma 00pesku
4BTOMATH3HPOBAHHOH IIBeHHOH MalllMHEl, OCHOBAHHAS HA TEOPETHYECKOM U
3KCTMIEPUMEHTATBHOM HCCIENOBAaHHH BIHSHHS (a30BBIX YITIOB MexaHH3Ma HOXeMH
o0pe3ks HuTeil, ycTpoicTBa OCBOGOXKIEHMS OCHOBHOIO PEryIATOpa HATSDKECHHS
UroJIbHOH HUTH, aBTOOCTAHOBa Ha NMPOLECC aBTOMATHYeCKoH 06pe3KH HUTei;

- METOJUKA CHHTE3a KylIadKOBO-PEIYAXHOro MexaHusma oOpesku HHTedl Mo
YCIIOBHIO MHHUMH3a1UH KOHTAKTHBIX HaNpsKeHHH B BhICIDEH nape; :

- PBIMaXHO-KYJIAYKOBBIH MEXaHH3M O0pe3KH, TPUMEHEHHE KOTOPOrO NO3BOJHT
YMEHBIIHTE MOMEHT CONpPOTHBIEHHA Ha Tonkatene B 3,1 pasa, a KOHTaKTHbIE
HanpsXeHI B KyJadkoBoii nape B 1,76 pa3a B CpaBHEHHHU C CYIIECTBYIOIHM;

* - METOJHKA MPOEKTHPOBAHMS YCTPOHCIBA JIO3UPOBAHHMS HIOJABLHOM HUTH npu
aBToMarH4eckoi obpeske;

- HOBBIH MeXaHu3M 00pe3KH HUTeH;

- METOIMKA HCCEI0BAHMS NOKa3aTe/ el KauecTBa CTauuBaHHUsl 3ar0TOBOK BepXa
00yBH Ha aBTOMATH3MPOBAHHBIX IBEHHBIX MaIIHHAX.




5

ATIPOBALTIAA PE3VIIbTATOB JIMCCEPTAIINN.

OcHoBHBIE pe3yJbTaThl paboTh! MTPEACTABIEHB! M MOXYHHIHA TOMOXHTEILHYIO
OLIEHKY:

- Ha HayYHO-TEXHWYeCKHX KOH(epeHIMAX CTYAEHTOB, NpemnojaBareneil
cotpyruukoB BI'TY 1991-1999 rr;

- Ha Hay4Ho-TexHuueckol BricTaBke BTWIIT (r. BureGcek, Hos6pe-nekabps
1994 r.);

- nHa PecrmybrmkaHckolt Hayuno-TexHMueckolf KoHQepenuuu “IlpoGremsl
KauecTRa U HaleXXHOoCTH MaiiH” (r. Morunes, 1994 r.),

- Ha Pecrybnukanckoii HaydHO-TexHHYeckoH BbicTaBke “BenBysnayxa-95” (r.
MuHck, ¢eppans 1995 r.);

- Ha Hay4HO-TeXHUYeCKOl koH(epeHLHH 10 MAlIMHAM U anmaparaM IErkoi u
TeKkCTHIbHOI npomsitnedHocTH (T.Canxt-ITetep6ypr 1998 r);

- Ha 3aceJiaHusX Kadeaphl “MaluuHbl B annapaThl Jerkoil npoMbIIIEHHOCTH”
ButedcKoro rocy 1apcTBEHHOTO TeXHOJOrHYecKoro yaupepcuteta 1991-1999 rr.

- Ha 3acemanun IIpotaemuoro Cosera BI'TY no cnemmansuoctu 05.02.13, 7
despans 2000 r.

YBIMKALIAY.

Mo pesynpTaTaM auccepTauuy ony6anKoBaHo 15 newarsbix paboT, B TOM 4ucie
4 cTarbM, S TE3UCOB NOKNAJOB, 2 MaTeHTa, | aBTOPCKOS CBHACTENRCTBO, 3 OTUETA O
HUP.

CTPYKTYPA Y OB bEM PABOTBIL

Pabora conepxuT BBeJcHHE, IIECTH TJ1aB, BEIBOJBI IO TJIaBaM K 1o pabote B
nexoM, bubnuorpaduro U MPUIOKEHHS.

O6mmit ofvem pabGorel coctaBnsieT 130 crpanuy. OGbeM guccepTauuu
cocTaBaseT 163 crpaHuuel, BKIOHAOMWHX 57 pucyHkoB u 15 Tabnum B paGore
HCnoNp30BaTHch 117 HCTOUHMKOB, Ha KOTOpPHIE CAENaHbl CCHUIKH, NPEJICTaBICHHBIE
Ha 8 crpanuuax. B pabore npuBeneHs! 7 NpHIOXCHHH, NPEACTABIEHHBIX Ha 67
CTpaHHILAX.

COZIEPXAHME PABOTBI
Bo_Bmesienyu 060cHOBaHA aKTYyalBHOCTb TEMEI JHCCEPTAIMOHHONW paboThl,
copMyNIHpoBaHbl LENb U 3aiayl UCCIeAOBaHMA, HaydHass HOBH3HA M NpaKTHUecKas
3HAYHMOCTH PaboTe.

B niepsoii rnape BeInoIHeH 0030p OJHOHTONBHEIX HIBEHHBIX MAIIMH C MIOCKOH
nnarhopMoit NS CTayMBaHUA TUIOCKMX 3aroTOBOK Bepxa OOGYBH, BBIMTYCKaeMBIX
3apyGexHbiMu gupmamu "PFAFF", "Durkopp und Adler”, “MINERVA” u mp. B
pesynbTaTe YCTAaHOBIEHO, UTO 3apy0exHoe HIBeliRoe 000py/0BaHHE OT/IMYAETCA OT
OTEYECTBEHHOrO, NpHMeHSeMOro B OOYBHOM HpOM3BOJCTBE, aBTOMarH3auuei
oOpe3xy HronpHOH M 9ENHOYHOH HUTEH, BHINOJHEHHS 3aKPENOK B Hauaje M KOHIe
mBa, INOJABEMA  BEPXHEr0 MPWXKHUMHOTO pOIHKA TOCIHe OKOHYAHHA UINTHS,
MO3HIIMOHHPOBAHUSA MIJbl. AHaIW3Z HMOOPTHOrO ILuBeiiHOrO 06OpYAOBaHHS,
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Ucnonb3yeMoro Ha o0yBHBIX npepnpusTiix PecnyGnuxy Benapycsh nokasan, 4to 10
80% aBTOMATH3MPOBaHHEIX OJHOMIONBHBIX IUBEHHBIX MAalIMH C ILIOCKOMH
nAaTGOpPMOH COCTaBNSIOT IUBEHHEIE MALIHHBI C FOPH3OHTANbHOH OCHIO BpalleHUs
YEJIHOKA, OCHALEHHble PeedHbIM ABHraTeleM Marepuaa M NPHKUMHBIM DOJHKOM
6e3 npuHyAuTensHoro Bpautenud. IToatomy B kauecTBe GasoBoil mns paspaboTku
OTEYECTBEHHOHl KOHCTPYKHHH aBTOMaTH3MpOBaHHOH MiBeHHON MalumHp! BbiOpana
aHanornyHas wBeliHas mamuHa 31-ro psga AO “Opuia”, npenHasHayeHHas s
CTauMBaHUs TEKCTHIBHBIX MaTepuanoB. llIseifHas omHOMroONbHas MalllMHa JUIs
coeMHeHHs fReraneil Bepxa oOyBM pa3paBoTaHa TBOPYECKMM  KOJUICKTHBOM
corpyguukoB CKb IO AO “Opwa” u BI'TY ¢ ywactuem asropa. Mamuna
saimuineHa naredToM Poccuiickolt Menepannu Ne2002869 ot 15 nHosGps 1993r.

Omnuune npejnaraeMoif MamidHbBl OT 0a30BOH COCTOMT B KOHCTPYKUHH
TPAHCIIOPTHUPYIOLIHMX OPraHOB: BMECTO MNPHXHMHOH JanKH BBeleH NPHXUMHOM
CBOGONHO BpAILAIOLIMIICA PONHK, H3MEHEHa KOHCTPYKUMS TpPaHCIOPTHpYOLIeii
peliku 1 MronsHo# nnactuHe! (puc. 1).

Puc. 1. CxeMa KOHCTPYKUMH TPaHCTIOPTHPYIOLIHX OPraHOB,
I-Tpancnoprupyroiiad  peiixa; 2-NpwxXHMMHOR cBOGOAHO Bpall@ROMMHCs
POJHK; 3-0TKHIBIBAIOIIMHCA KPOHIITENH; 4-cTepxKeHb; S-UronbHas IIacTHHA.
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Ha nepoM atame uccienoBanuii HeoGXOMHMO GBLIO IPOBEPHTH BOIMOKHOCTh
HCIIONB30BAHUA MAIIKMHBL HA ONEpalUsX CTA9HBaHMA PA3THYHBIX MATEPHANIOB BepXa
00yBu (HaTypambHOIT ¥ HCKYCCTBEHHOHM KOXH U [Jp.) ¢ TOYKHM 3pEHHS KadecTsa
CTAYMBAHHI M HALEXHOCTH KOHCTPYKUHH 0a30BOH MAlUMHEL, NpH paspaboTke
KOTOpOi He NpeycMaTpHBaJIOCh HCIOIB30OBAHHME €€ MPH CTAUMBAHHH MaTepHAIIOB
Bepxa 06yBH.

B cBs3H ¢ 3TUM NpoBedeHbl NMPOM3IBOJCTBEHHBIE MCHBITAHHA OIBITHOIO
obpazua Manmuan Ha AO “Kpacnerit Oxta6pn” (r.BureGex) ¥ ero McnblTaHHs Ha
HaJeXHOCTb.

B pesynbrate YCTAQHOBIEHO, 4TO HCIIONB30BAHHE MAINHHEI Ha OMEpPAIlHsX
cOOPKH 3arOTOBKH Bepxa ofecnednBaeT CJaeAyloule IPeUMyIiecTBa IO CPaBHEHHIO
¢ mamHamu 330-8 kiacca I[IM3:

-TIOBBIIIEHHE [TPOU3BOJUTENLHOCTH Tpyaa Ha 20...80%;

-00eryeHHe yciIoBHil TpyAa cOOPKH 3aroTOBOK Bepxa 00yBH;

-CHIDKeHUE YPOBHA LIyMa Ha pabounx MecTax.

BMecre ¢ TeM B pe3yabrare NPOM3BOACTBEHHBIX MCIBITAHHM BHISBIEH pS
HEJ0CTAaTKOB B paboTe MalllMHbI:

-HecTaOWIBHOCTD npollecca aBTOMaTHHeckol oOpesxu HWTH, NpHBOIIUIAL K
c6osm B pabore;

-3gauynrensHas (1o 1,5%) mocazka CcTauHBaeMHX MaTepHaNoB TUIa
HATYpPanbHOM U HCKYCCTBEHHOH KOXKH;

-HEBO3MOXKHOCTb TPAHCIIOPTUPOBAHHA MATEPHANOB THIIA HCKYCCTBEHHBIH MeX
BCIEOCTBUE HEJOCTATOYHBIX CHII CLUCIUICHHS BEPXHEr0 MATEpPHANA C© HIDKHIM,
TPaHCIOPTHPYEMBIM 3ybuaroit pefixoil.

[MpoBeneHHble UCIBITAHNS HA HalEKHOCTb, IO METONMKE CTATHCTHYECKOro
KOHTpOJS IOKaszarened HaJeXHOCTH, npenycMorpeHHoii T'OCT 27.410-87,
NI0Ka3any, YTO MallHHa YJIOBNeTBOpSeT TPeOOBAHMAM HAAEXHOCTH M MOXET ObITh
HCII0Ib30BAHa HA OPEATPUSTHAX 0OYBHOH NPOMBIIIIEHHOCTH INPH CTa9HBaHHU
HuTKamu Ne65-30,

Onnako B mpoliecce MCIBITaHHMH HA HamEXHOCTH BBIABIIJIACH HEJOCTATOUHAS
NPOYHOCTb MEXaHH3Ma 06pe3KH HUTeH IIPU UCITONB30BaHHH 00YBHEIX HHTOK No6.

Ilo pesymbraTaM [POM3BOJACTBEHHBIX HCHBITAHMA M HCMBITaHHH Ha
HaJEXKHOCTh ABTOMATH3MPOBAHHON IIBEHHOH MalllMHB HaMeYeHBl CleIyloHiue
HamnpasieHus paboThl:

-HCCIe0BaHMe MPOLECCOB aBToMaTHdeckoll ofpesxu Hurell U obpasoBanus
NEPBOTO CTEXKA C HENBIO BEIABIEHHS MPHYHH HX HECTAGHNILHOCTH;

-ONTHMU3AIMA  UMKIOrpaMMmbl  paboThl  aBTOMATH3HUPOBaHHOHM IIBelHOMN
MaIIHHBI B [lepUo] o0pesky;

-8HANM3 U CUHTE3 MEXaHU3Ma 0Ope3KH HUTel ¢ y4eTOM CHIl pe3aHHs HUTeH;

-yCOBEpILIEHCTBOBAHHE CYIIECTBYIOIEro MeXaHn3Ma oOpe3kH HUTeH ¢ LeNblo
HOBHIIIEHHS CTa0HABHOCTH NpoLiecca 00pe3Ky;

-MCCeloBatue TIoKazaTeNeli xauecTBa YETHOUHBIX CTPOYeK.
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Bo_Bropo#i rmage NMpoBcAEHO HCCNENOBAHHE HPOLECCOB ABTOMATHHECKOMN
obpesku Hutefl. B pesympTate ycTaHOBIEHO, YTO BHEIIHHH BHUA CTPOUEK,
BBITIONHAEMBIX ~ HAa  ABTOMATH3MPOBAHHBIX  IUBEHHBIX  MampHAX, AOMKEH
YROBIETBOPATH CNETYIOIIHM TpeOOBAHHUSM! ]

-Ha JIMUEBOH IMOBEPXHOCTH CINMTEIX MAaTEPHalOB HE JO/DKHB! BHICTYIIATh
KOHIIBI HUTEH B HAYAe K KOHIIE CTPOUKHY; -

-Ha HU3HAHOYHOM MOBEPXHOCTH CLIUTHIX MATEPHANOB JUIMHBI BHICTYNAKOUIHX
KOHLIOB MTOJIbHOH H YENHOYHOM BUTEH NODKHB! ObITh MUHHMAIBHBIMU.

[na BesBAEnNs (AKTOPOB, KOTOPbIE BIHSIOT HA JUIMHY KOHIIOB HIOJBHOH M
YeNHOYHOH HHUTel Ha NULEBOH M M3HAHOYHOH CTOPOHAX CLIHTHIX MATEPUANIOB,
NMPOBENICHEl TEOPETHHECKHE M IKCIIEPUMEHTANIbHEIE HCCIENOBAHHS TPOLECCOB
obpasoBaHns nocnenuero (pH KOTOpOM NPOMCXOAWT aBTOMaTH4eckas obpeska
HHUTE#1) 1 IEPBOTO CTEXKKOB CTPOUKH.

Puc.2. Cxema pacronoxeHus HTOXbHOH U YenHoYHOI HATel B MOMeHT 06pe3ku.



B pe3y:iTaTe TEOPEeTHUYCCKHX HCCIEI0BAHHM YCTAHOBIICHO CICAYIOLICE.

B xoHue cTpouks o0pe3aHHbIC KOHIBI HTONBHOH M 4ETHOYHOH HHTEH
MOTYT BBICTYNATh TO;IbKO HA U3HAHOYHOH MOBEPXHOCTH CIUUTHIX MATEPHAJIOB; HX
JUTHHBI COOTBETCTBEHHO PaBHBI 7 H 10 MAr

B Hayaze CTPOYKH OOpE3aHHBIC KOHUBI HTOJBHOH M YCTHOYHOH HHTCH
MOTYT BBICTYNATh KaK Ha JHUCBOH Tak M HA H3HAHOYHOI NMOBEPXHOCTH CIIHMTBIX
MATCPHAJIOB. JTHHBI 3THX KOHIOB 73aBHCIT OT UIHHBEI OOPC3aHHOTO KOHIA
HIOJBHONH HHTH. OCTaromerocs B Hrie ABijr. H OT JUTHHBI ODPE3aHHONO KOHLA
yenHouHoii Hutn CB,, oCTalOWECHCA B LIMYJIEICPXKATEIE K MOMEHTY
aBTOOCTaHOBA (pucC. 2).

ABuioer=ABu-Alap. rae Alap-TIHHA HTOIBHOR HHUTH, BBITATHBACMOR H3
KOHLA, OCTAIOLICTOCH B HIJIC 33 CHET B3AHMOICHCTBHA HMTCHIPHUTATHBATCI H
HITIBI HA YYACTKE UHKTA, COOTBETCTBYIOLIEro ¢=30°... 67°. Jnsa Mammuer 31-ro
pstaa: Alp=20.5nn. JIHHA UTOIBHONM HHTH HA VUACTKC OT TOYKH A 10 B, pasHa
JUTHHE KOHIA HTOJbHOI HMTH. OCTAXOIUCIOCH B HITIC B MOMCHT oOpe3ku. 3J1a

“UTHHA ONPEICILIETCH 13 POPMYIBL 4B = \:"Sf +( _1,)2 I+ S+1 41 +1 +5, -

rae S - war CTeKKa, MM;

Si-TeKvilas BEJIMYHMHA NCPEMEINEHHMS MATepuata K MomeHry ¢=30°
(5:<8):

h,-paccrosune UEHTpa OTBEPCTI B HIJIE 0 HAPYIKHOH MOBEPXHOCTH
HIOJIBHOI NMIACTHHE! B MOMEHT 00pe3kH (p=30°);

h-cy:\mapﬂa}l TOJIIHHA CHIHBACMALIX MATCPHANOB,

O-TOJIITMHA UTOTLHOM TUIACTHHLL,

I, b, 13-pasMepsl neT;IH HTOILHON HUTH HA HOXe Habopa;

Yuactok CB, ompeienser TCOPETHUCCKYIO JUIHHY OOpEe3aHHOrO0 KOHLA
YETHOUHOM HHTH, OCTAroLIErocs B mumyaetepxarene: CB=l3+,+CK.

JoiHa oOpe3aHHOrO KOHLA MIOJbHONH HHTH, OCTarOIICHCH B MINE K
MOMEHTY QBTOOCTAHOBA, ONPEACIIETCA KAK AB' 0e=ABy; oertloos- I OHA 3aBUCHT
OT TAPAMETPOB CTAYHBAHHA, KOHCTPYKTHBHBIX TAPAMETPOB HIONBHOIH MIIACTHHBI
M HOka HaOopa, a TaKKe OT JJMHBI HMrOJIbHOM HHTH, CMATHIBACMOIT HOMKOM
Habopa ¢ 000uHBL TIoCIeTHAS BEIMUHHA ABIACTCA CAy4aiiHOH, MO3TOMY M JTHHA
KOHL@ HIOIbHOH HHTH, OCTAIOINCIHCA B HINIE K MOMCHTY OCTAHOBA, SIBIACTCA
CnvualHOM, 171 ONpeICNCHHA 3aKOHa €€ PachpeleiIeHHI HEOOXOAMMO
TIPOBECHHE IKCIIEPHMCHTA.

B pe3ynsTare  IKCHOCPHMEHTATBHBIX  HCCICIOBAHHH  BBLUIBICHO
caeayromgee. [Ipu  00pazoBaHHH NEPBOTO CTCKKA NOTPEOICHHE HIOMBHOM
HHTH NPOHCXOIHT HE TOJBPKO C UIHHHOH BEeTBH ( 4TO HMEET MECTO INpH
00pa30oBaHH H TOCICIVIOIMMN CTEXKKOB. KOFJAa KOHCL KOPOTKOH HHTH 3a’kaT
B MATCPHAT), HO H C KOPOTKOHM BETBH, TaK KaK KOHeEl NOCJICIHEH He
3aKpeIIcH. B pesyiapTare CpAaBHHTENBHONO AHANHM3A AMarpaMM  noTpeGieHHs
HUTH C KOpOTKOil BerBu (puc. 3) mnpu oOpa30oBaHHMM NECPBOTO CTCKKA M C
JLTHHHOH BeTBH (puc. 4) mpu  00pa3OBAHMH  CICOYIOIHX  CTEXKKOB
ONMPEACICHBl ANMHHBI HHTH, NOTPebisieMoil ¢ KOPOTKOH M ANMHHOH BETBCH, B
PE3YAbTATE ITOTrO NECPBBI CTCHKOK OKA3ZBIBAETCSA HE3ATAHYTHIM U JUIHHA W3IHIIHEH
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HHUTH K OKOHYAHHIO MPOLECCa JOCTHraeT ~30 MM; AMMHA KOHLA HIOJbHOH HHTH,
BLICTYHAIOIEH HA H3HAHOYHOH CTOPOHE CIIMTHIX MATCPHAJIOB B HAYANC CTPOUKH,
B 3aBHCHMOCTH OT €€ YKJIQTAKH MOJKCT JOCTHIaTh 25 MM.

B mpouecce aBTOMATHYCCKOi 00pe3kuM HUTH MOTPEONCHHE [, HIONBHOMH
HUTH HOKAMM IPOMCXOOMT 3a Cyer M30bTKa HUTH |y, T0JABaCMOM
HUTCIPUTATHBATENEM, H 33 CYCT CMATHIBAHHA C OOOMHBI UTHHBI [506. TpeOyemas
BCAMYHHA [, COCTAB/ICT 50 MM. B TOM YHCIIC 33 CYCT CMATBLIBAHHSA C 000uHBI - 45
MM, 3a cyeT H30BITKA - SMM.

BemmumHa HHTH, CMATBIBACMOH ¢ OOOMHBL, 3aBHCHT OT BEJIMYHHEI
HATSDKCHHUS HUTH HA JOTIOTHHUTEABHOM PEryIaTope.

3a cuet u30BITKA HUTH, CMATHIBAEMOIl ¢ OOOHHBL. YBCIMYUBACTCA AJIMHA
o6pe3am{oro KOHIA HIOJBHOM HHTH, OCTAIOULICTOCA B HIJIE K MOMCHTY
ABTOOCTAHOBA.

BrINOMHEHO IKCNEPHMEHTATBHOC HCCICIOBAHHE C LICTBIO ONPEICICHISA
BCPOSITHOCTH TOJIOMKHTCJIBHBIN HCXOJ0B {Pe3yiIbTATOB) MO KPHTCPHAM KAUcCTBA
CTPOMKH B Havyayie IuBa (OTCYICTBHC KOHIA MrOJBHOM HHTH Ha JIHUCBOH
TIOBCPNHOCTH) M HANCKHOCTH (OTCYTCTBHC BRIICPrUBAHUS KOHLA HIOILHON HHTH
M3 VIIKA UCBI) NPH Pa3IHYHOH JJIHMHE HIOIbHOI HMTH, OCTAROIUCHCA B HIJIC
MCPSA HAYAJIOM IHHThS (IMANA30H H3MCPCHHA MIMHBL COCTaBAl 15...50 MM). B
PE3VIBTATE BBLABICHO, YTO BEPOATHOCTH IOJIOKUTCIBHBIN MCNXOJO0B. paBHas L.
HMEET MECTO NPH JJIMHC KOHLA HIOJIBHON HUTH B UrJie, paBHOIT 25...30 M.

BoINONHCHO 3KCIEPHMCHTANBHOC KCCICAOBAHHE C LEIBIO ONPCACTICHUA
3aKOHOB pacupencicHus Cay4afiHOH BENMYMHBI KOHIA HWIOJNBHOH HHUTH,
OCTAIOIICHCS B MIJIC NMOCIAC OOPE3KH HHUTH, MPH PA3AHYHBIX HATHKCHHAX HHUTH N
HA JOMOJHHTEIBHOM PETYJATOPE. YCTAHOBICHO, YTO CHYYAHHBIC BCIIHUHMHBI
pacnpeaeneHbl N0 HOPMAJBHBIM 3aKOHAM, ONMPEACTICHBI IIAPAMETPHl 3aKOHOB
HOPMABLHOIO PACHPCICACHUSA U BEPOSITHOCTH MOMAJAAHUSA Cy4aHHOH BENHYHUHEL B
JHANAa30H 3Ha4YCHHUil 25...30 MM, MPH KOTOPBIX TAPAHTHUPYIOTCA MOIOKHTEIbHELIE
HCXO/bI CTAYHBAHHUA.

YcranosiaeHo, 4YTO HauOOIbINAs BepoATHOCTH 0,68 HMEEST MECTO NpH
N=0,2 H, uTo CBHACTEILCTBYET O HECTAOMILHOCTH MPOLIECCA.

B Tpertbeii rmaBe YCTAHOBICHB! ONTHMAILHBIC 3HAYCHUS (Da30BBIX YIIIOB,
ONpeaEIsIOMUX 00pe3Ky HHTEH (Qos,), OCBOOOXKACHHE OCHOBHOIO PETYJIATOpA
HATSDKCHUS UTOJBHOM HUTH (Pocs), ABTOOCTAHOB ((Pocr), BXOA HOka Habopa B
METIHO UTOJILHOH HUTH (y).

Koscrpykiyeif MammuHBL HPEAYCMOTPEHO peryiaHpoBaHue  (ha3oBbIx
YFOB  Pocs, Posps Pocr H Py, KOTOPHIE CYIIECTBCHHO BIHAKIOT HA MPOLECC 00pE3KM
HHTH. B CBA3M C 3THUM NPOBEICHBl TEOPCTHUECKUC M IKCNEPHUMCHTATIbHBIC
HCCIICAOBAHMUS C LEMIBI0 AHANH3a U ONTUMHU3ANMH 3HAYCHHI YKA3aHHBIX ()a30BbIX
YTJIOB.

OntuManbHoe 3Ha4YeHHe (ha30BOro yriaa o0pe3KH HHTH (Pesp) COBIAIACT
¢ (ha30BBIM YI0M aBTOOCTAHOBA Poc;=67°. TIpH 3TOM CTAOHWIM3HPYCTCS BETHYHHA
KOHIIA MI'OJIGHOM HHTH, OCTAFOILETOCS B HITIC NOC/IC ABTOMATHUCCKON 00pE3KH.,
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C noMOIIBIO CHEUMANTBEHOM 3KCIIEPUMEHTANBHON YCTAHOBKH OIpeeieHo
BpeMs cpabaThlBaHHS SJEKTPOMAarnuTa OOpe3KM HHTCH, IKCIEPUMEHTATIBHO
YCTAHOBACHO, YTO KHHEMATHUYECKOC 3aMbIKaHue Kynaqxosoﬁ napel H paszxarne
Tapenoyex OCHOBHOIO PEryJsTopa HATSHKEHHS HUTH MPOHCXOAUT NPH YIJie 0BOpOTa
TJ1aBHOTO BANA (g =182°.

OKCHEpPUMEHTAIBHBIM ~ METOJOM  ONpPEHCICHO ONTHMANBHOE 3HayeHHeE
daszororo yrna Bxoia Hoxa Haopa B NETNIO MIONBHOW HUTH ¢,=310°, npu sTOM
ofecriednuBacTCs ONTHMAILHOE CpejiHee 3HaYeHHe KOHIA HIOIbHOM HITH B UTJIE.

Tloctpoena onTuManbHas UUKIOTPaMMa aBTOMATU3WPOBAHHOH HIBeiHOM
MallUHHbL.

B uyerseproii Ijlase mpoBeAeH aHANM3 W CHHTE3 KyJIaYKOBO-PBIYAKHOTO
MexaHH3Ma 0Ope3KH HHUTEH. :

B pesynsraTe KHHEMATHYECKOTO AHANH3a KyJNauKOBOFO MEXaHU3Ma BBISBJICHO,
4yro mpH paboTe MMEIOT MECTO pe3kne H3MEHEHHS YCKOPeHHUH TONKaTens, a yrinl
JABEHUS HAa HEKOTOpBIX YyacTKax mnpodmis Kynauka npessiaior  45°
VCTaHOBNIEHO, YTO 3aKOH ABHXeHUs Tonkatens W=f(p) Mexanusma obpesxu He
YAOBIETBOPsieT TPeOOBaHUAM, NIPEABABIAEMbIM IIPH MPOSKTHPOBAHHUH KYNAYKOBBIX
MEXaHH3MOB,

B pesyasTare CIOBOTO aHajiHM3a CYIIECTBYIOLIEro KyNauKOBO-PHIYAKHOIO
MEXaHH3Ma B MONOXEHHH OOPE3KH HHTEH OIpefielieHo, YTO KylauKoBas napa He
YAOBIETBOPSA€ET YCJIOBMAM KOHTaKTHOH TNpPOYHOCTH NpU MCHONB30BaHMH 0c0B0
APOYHEIX 06YBHEIX HHTOK.

B pesynsraTe cHHTE3a KyJAayKOBOTO MEXaHH3Ma YAANOCh YMEHBIUMTH YIB!
JaBieHUs B KylauKoBoj KHHeMaTuueckoH nmape (pHc. 5).

Pa3paGorana MeTOIHMKa CHHTE33a pPBIYAXHOTO MexaHH3Ma 110 YCIOBHIO
MHHHMH3ALHH MOMEHTa CHJI, [IEPEJaBacMOro Ha BeAylIee 3BEHO,

Cxema cunTe3a I0Ka3aHa Ha puc. 6 Ha npuMepe ueThpex3Bennnka ABCD.

Ha puc. 6 oboznaueHsl: P),-110110C OTHOCHTENBHOTO NOBOPOTAa BeNyLIETO
3Bena AB, oTHocurensho ronoxenus C;D BegoMoro; ©);-yron OTHOCHTENIBHOTO
II0BOPOTA; ()2, Yi2-32laHHBIE YITIBI [T0BOPOTA BEAYLIEro H BeJOMOrO 3BEHbEB.

TlepBoe NONOXEHHE MEXaHH3MA, COOTBETCTBYIONICE MOMEHTY O6PE3KH HUTEH,
BHIOPaHO “MepTBBIM”, IIPH 3TOM MOMEHT CHII, IIPHIIGKEHHBIX K BelylieMy 3BeHy AB,
Oyner paBHeiM  Hymo. BrifepeM mapHup B; HCKOMOrO veThHIpeX3BeHHHKA
copnafaromuM ¢ mnomocoM Py;. Toraa mapuup C; Moxer ObITh BbIOpaH
TIPOU3BOJILHO Ha HpsAMOii, npoxopdmei depes Py u B). BribepeM Touxy C; Takum
ofpa3om, 4toGsl yroi nepefaun |, 6sit paser 90°. g atoro us Touku D onyctum
HepreHaMKyap Ha npsmyro AB;, B nepeceuennu ¢ AB, onpegenum C,. ®urypa
AB,C,D; onpenenut mepBoe NONOKEHHE UCKOMOTO YeThipex3BeHHMKA. [locTpouM
BTopoe noxoxenue AB,C,D; atoro Mexanusma.

W3 noctpoenuit cnenyert, 4o mapHupsl B, u B, pacnonararoTcs CHMMETPUYHO
nuHuA AD Ha paBHBIX pacCTOSHHSX OT Todek A U D, nexamux Ha 310 THHHUM.



Puc. 6. CuHTe3 deTBIpeX3BEHHHKA IO TPeM MONOXEHHUSM IPH HATUYHH
OTpaHMYEHHUH Ha YIB! Nepefays.

ITo TeopeMe KOCHHYCOB 3aHHIIEM BhIpaxKeHHE /1S YITIOB Iepeaayd L H [y:
(BC)? +(cD)?-(B,D)" ‘ (BC)? +(cD)? - (B,D)

2(BC)-(CD) ’ T B B A0S T R ) (CD)

T.x. BiD=B;D, T0 {1,=14;=90°.

M3 wu3noXeHHOro ciaeayer, 4To BHIOOp IlapHHpa B, Belymero 3BeHa
COBTIAZIAIOMIAM C NOJNOCOM Pz 3HAYHTENLHO PACHIHpPAET BO3MOKHOCTH CHHTE33, T.K.
ofecrmeunBaeT npu BHIOOpe ONTHMANLHOTO 3Ha4YeHHS |l; PaBHOE eMy 3HAUYEHHE ;.
3Ha4yeHHs OCTATBHBIX YIIOB | Ha PaccMaTpHBaeMOM HHTepBale ABMXeHHs OymyT
HaXOAUTLCA B MIPEENax: N ZU> min, TAC Hyin - 3HAUEHNE YITIA )| B TIONOXKEHHH, KOT/A
Benyuee 3seHo AB nexur Ha npamoif, nporenenHoii yepes AD.

Cunopoii ananus cnpoexmposaimoro KYJIAYKOBOI'0 PEIYAKHOTO MeXaHW3Ma
00pe3KH oKa3al MpaBHIBHOCTL NMPETOKEHHON MeTomukH. B pesysnbrare cuHTesa
Mexanu3Ma o0pesKd MOMEeHT CONpOTHBIIEHHS Ha TONKaTesIe yMeHbluuncs B 3,1 paza,
2 KOHTAKTHEIE. HaNpsAKEHUS B KyJ1aukoBoii nape B 1,76 paza.

B nsroif rnaBe M3NOXKEHAa METOXHMKA TIPOCKTHPOBAHHS HOBOTO MEXaHM3Ma
ofpe3Ku HATH © JO3UPYIOUINM YCTpoCTROM.

IpeasIoyIIAMH  HCCIENOBAHHSAME YCTAHOBIEHO, YTO MpPH  SKCIUTYaTaluu
MaIMHb! Haubonee CI0XKHO ObecneyuTs B Ipouecce 06pe3KH NPHEMIEMYIO ANHHY
KOHUA MTONBHOH HUTH. JTOT MapaMeTp CYLIECTBEHHO 3aBHCHT OT HATsOKEHHS HUTH
Ha JONOJIHATENBHOM DPEry/IATOpe, PU3NKO-MEXaHHUECKUX CBOHMCTB HHTH H HaNaJKH
HOXeBOTo ycTpolictBa. [lpennmaraercs UIMHY HHTH J[{O3HPOBATh CHENHANBHBIM
ycTpoiicTBoM, AoOuBasch crabunmsanuy napaMerpa Lap, Tak kak Habop MroanrHOH
HUTH HOKOM 3 BHIGOp €€ HMTENPHTIIUBATENEM MOXET NPOHCXOAUTH Kak ¢ So8uHE
(TapenouKHM perynsTopa HaTSKEHHA HUTH pas3ikaTsl BO BpeMs LHKIa 06pe3ku), Tak 1
€ NeTTH HroJbHOH HATH, obpa3sopasllelicd mocne cBpoca ee ¢ ueHOKa. MoMeHT
cbpoca coBnajaer C HayaloM UuKiIa O6pe3KkH, YTO He JaeT  BO3MOXKHOCTH

B, = arccos
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KOHTPOJMHPOBaTh NoTpebieHUe HHTH HOXOM M HHUTETIPUTATHBATENEM U Ipolece
NpUHEMaeT ClydaliHbli XapakTep, 3aBUCAILUMA OT HaTAKEHHA HUTH Ha Tpacce.

PaszpaGorano ycTpoiicTBO cTabmiusalli¥ JJIMHBI KOHLIA MTOJBHOH HHTH,
OCTAIOIErocss B Wrje mocne oOpe3kH, KOTopoe MO3HPYeT IUIHHY WIOJbHOM HUTH,
cMaTeIBaeMoil ¢ GoBuHBI HOXaMH B npottecce 06pe3k (puc. 7). MexaHusm obpesku
HuTell Ha wBefiHoill MawmHe, BiUOyaouwid B cebs 3To ycTPOIicTBO, 3aNIHIIEH
narentoM PecriyGmixu Berapyce Ne 2801 ot 1998 r.

Puc. 7 Mexaunsm obpe3kn HUTEI ¢ O3UPYIOMHM YCTPOHCTBOM.

1-31eKTpOMariuT;2-ABYILICYHH phivyar; 3-mrtox; 4-kiemma, S-tpocuk; 6-pervar; 7-
PeryIIaTOp HATSKEHHs HuTH; 8-pacnpenenurensHsifi Ban; 9-Kynavok; 10-mpHBOAHOH Ban,
11-xopomeicno; 12-nomonuutensHuii prvar; 13,14-prvary; 15,16-poanku; 17-npyxuna;
18-xopomeicio; 19,20-3penss; 21,22-kopombicna; 23,24-Hoxu; 25-TmpyxuHa; 26-Tpocuk;
27,28-xoMyTHKH; 29-1ipy>xiHa; 30-pbiyar; 31-ock; 32,33-orpannyureny; 34-ock; 35-phivar;
36-npyxuna; 37-kynaqok; 38-nosopotHas wranra; 39,40-Hurenanpasutend; 41-1rtok; 42-
ranra; 43-3axuM; 44-nipyxuna; 45,46-HUTeHaNpaBUTENH,
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IMpoBeeHO IKCIEPUMEHTATIBHOE HCCIEAOBAHHE C LIENBEO0 ONPEACICHHA
PALHOHAIBHON UIHHBE JO3HUPYCMOIl HHTH, HIPH KOTOPOIl JIMHA KOHLEA HTOTBHOI
HUTH, OCTaIOlIelica B urie cocraBaaer 25...30 MM. YcraHoBIEHO, MTO 3Ta JIHHA
paBHa 435 A,

B pesyabraTe 3KCIEPHMEHTAIBHBIX HCCICIOBAHHI YCTAHOBJIEHO, “TO
YCTPOICTBO CTAOMIH3ALUNK ABTOMATHYCCKOH 00pE3KH 00CCMEeUHBACT BEPOSITHOCTD
HOJVUCHHA TTHHBI KOHIA HATH 25...30MM, paBHyIO 1. ITpe110:KkeHHBIH MEXAHHIM
00pE3KH HHTCIl MOKHO HCTONB30BATE HA NMPOTPAMMHBIX MOIYaBTOMATAN 1A
cOOpPKM NJOCKHX 3ar0TOBOK BEpNXa OOVBH, TIJ€ TNPEIBABIIOTCA IKCCTKHE
TpeGOBaHHA K CTAOMILHOCTH Pa0OTHI MEXaHH3MA OOPE3KH HHUTEIL.

B mrecroif raaBe BHINOMHEHBI HCCIEIOBAHHA KAYeCTBA CTAYMBAHHA
06_VBHI>IX MaTCpHa. 108 HA ABTOMATH3HPOBAHHBIX MBEHHBIX MAIIWHAX.

HccrrenoBaHus KauecTBa CTAYHBAHMS TEKCTH/IBHBIX MATCPHANOB HA
YCTHOUHBIN  MIBCHHBIN — Maumuax nposomiumincs  Konmccaposint A M.
Jomanmrsint ULB.. Cropoxessiv B.B.. lausriHoit B.®.. Oxpmanckin B.H. 1
ap. TexkcTHIBHBIC MATCPHATBI MO CBOHM (H3HYECKHM CBOMCTBAaM CHJIBHO
OTJIMMAKOTCAd OT KOXH, TOJITOMY, BO3HHKIA HEOONOAHMOCTH HCCICIOBAHHA
KA4eCTBA CTAYMBAHUS OOYBHBIN MATEPHANIOB C LCIBIO MOMYUCHNS PEKOMEHIANHIT
MO YAYYIICHHIO KAYECTBA CTAYHBAHHA.

B pesyastate 0630pa MCTOJOB 1 KPUTEPHEB OLEHKH KA4eCTBa TaYHOIO
IIBA OMPEICIEHH OCHOBHEIC (PAKTOPBI, BIHAIOIIHIE HA KAYCCTBO OOYBH: BEIHYIHA
3a30pa B TAYHOM IIBe-h H €ro mpo4HOCTh-(. OnpeaeneHsl OCHOBHBIE NAPAMETPBI
MIBCHHOIT MAIIMHEI, BOHAIOUIHE HA (JAKTOPHI, OMPEAE/MIOMIHE KAYCCTBO- OOYBH:
CKOPOCTh CTAYHBAHUS-N, HATDKCHUC HIOJNBHON HUTH-N;, HATSHKEHHC YC.THOYHOI
HHTH-N,.

C momoriupro pa3paboTaHHOH IKCIEPHMEHTATBHONH YCTAHOBKH MPOBEICH
MHOro()akTOPHBIl IKCICPHMEHT MO HCCIICAOBAHMIO BEIMYUHBI 3330pa B TAMHOM
mee, oOpa3yIOIErocs NpH 3aTsHKKE 3ATOTOBKH Bepxa OOYBH HAa  KOJOIKY.
Hafinews  3HayeHms  wccneayeMblx  (JAKTOPOB, MpH  KOTOPHIX  3a30p
MHHHMAIbHBIIA.

IMomyueHbl  3aBHCHMOCTH, TO3BOJLTIOIIME  ONPEACIHTL  BCIHYHHY
BHOMMOTO 3a3opa tayuoro wea h=f(n,N;,N,), npounocts mBa q=f(n.N;,N;)
kayecTBO neperuieteHust mHutei B mBe S=f(N;.N.n) (s - xo3d(uuuenr,
XApAKTEPH3YIOMMIT TIOTHOCTh TPIDKATHA TKAHCH B IIBE HHTKAMH CTEKKA)
v=f(N;,N,n) (v- xo3()pHLMEHT, XAPAKTCPHU3YIOMMI CTENEHb 3ATATHBAHHS
y3EIKOB TIEPEIUICTCHHA HHUTCH B CTaYMBAEMBIH Cnoil  MarcpHana) Io
YCTAHOBJICHHBIM TEXHOJIOTHHMCCKHM IMApAMETPaM IUBEHHOH MAIIHHBI CKOPOCTH
CTAYHBAHUA. HATSLKCHHIO HIOIBHON H YETHOYHOH HHTEH.

Paccuntansl x03((UIMCHTE PCTPECCHOHHBIX Mozcneii. BrmoancHa
MPOBEPKA ATCKBATHOCTH MOJETH.

CpaBHHTEIBHBIC HCCICAOBAHHA NMOCAAKH B 3aBHCHMOCTH OT CKOPOCTH
CTAYHMBAHHA, JJIMHBI CTC)KKA M CHIIBI CKATHA MATEPHAIA HAKHMHBIM DOJIHKOM
MOKA32JIH MPSHMYICCTBO IIBEHHOH MAIIHHEL C HIOJIBHBIM TPAHCIIOPTOM (PHC. 8).
BemrinHa nocaaky HA MANIMHE C HTOJIBHBIM TPAHCIIOPTOM He mpeBbiuaet 0,75%.
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Puc. 8. CpaBHHTENBHbIC HCCIICAOBAHHA NOCAXKH LA JBYX BAPHAHTOB MAIUMH
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3AKJIIOYEHUE

1.C  ywacrtHem aBropa, pa3paboTaHa  KOHCTPYKUHS  OTEYeCTBEHHOM
aBTOMATH3HPOBAHHON IIBeffHOH MalMHBl A8 CTa4MBAHUA ILIOCKHX 3aroTOBOK
Bepxa oOyBM Ha Oase Mamuuel 31-ro psga. [lpopefeHB TPOM3BOACTBCHHBIE
WCIBITaHHA M UCTIBITAHHS Ha HafeXHOCTh. B pesynbrarte HcnbiTaHuil YCTAHOBIIEHO,
YTO MalllfHa VJIOBNETBOpSeT TpeOOBaHHAM HAAEKHOCTH M MOXET ObITh
HCMOTB30BaHa B 00YBHOH NPOMBIIUIEHHOCTH. MaliiHa BHEApEeHa B MPOU3BOACTBO,
samumena naredTom Poccuiicxoit @enepanun, BeImyckaercs cepuifHo Ha AO
“Opma” ¢ 1993r. [1, 3, 5, 11, 13].

2. Pa3paoTtaHbl METOANMKH TEOPETHHYECKOTO M IKCTIEPHMEHTANBLHOIO aHAJIH3a
npoLecca aBToMaTHYeckol oGpe3ky Hutell. [IpuMeHeHre 3THX METOIHK NIO3BOJIHIIO
BBISABHTH, HTO IPUYHHOH HecTaOunbHOH paGoTsl CylecTBYIOIEH KOHCTPYKUHM
MexaHu3Ma oO6pe3KW HHTeH SBIAETCS HENOCTOSHCTBO [UIMHBI MIONBHON HHTH,
cMaThiBaeMOH Hoxamu ¢ GoOuHBl B nepuon obpesku. Paspabotana MeTommka
ONpefiefieHNs BEPOSTHOCTH MOJOXHTENBHBIX MCXOJOB IO KPHTEpHAM KayecTBa
CTPOYKH W OnNpeleneHb! 3HaYeHHA PAalHOHATBHOM NNMMHEI KOHHA WIOJIBHOM HUTH,
ocTarolecs B urie nocie aproMaruieckoit odpeskn [2, 6].

3.PaspafoTano ycTpoiicTBO CTaGHNHM3AUMM JUIMHEL KOHLIA HIONBHOH HUTH,
ocTarowedics B urie nocite o6pe3kH, KOTOpoe NO3upyeT ANMHY WIOIBHON HMTH,
cMmarriBaeMoli ¢ 6o6uHBI HOXaMH B npoliecce oOpeskn. MexaHusm oBpesku HuTel
Ha IBCHHON MAIMHE, BKMIOYAIOWH B cebs 3TO yCTPOHCTBO, 3alMINEH NAaTeHTOM
Pecnybaukn benapycs. PesynpTaThl HMCOBITZHMHA [IOKa3ald, 4YTO .YCTPOHCTBO
npakTHYecKku Hckmouaer cGon B paboTe MexaHH3Ma OOpE3KH HUTH U MOXET OBITh
PEKOMEHIOBAHO N3 BeHHBIX IIOJyaBTOMATOB ¢ MPOrPaMMHBIM YIIPaBIEHHEM Ui
CTauMBaHUA IUTOCKHX 3arOTOROK Bepxa ofysH [12].

4 PazpabotaHna MeTOAMKAa aHAIM3a W ONTHMH3ANHH  LHKIOTPAMMBEI
ABTOMATH3UPOBAaHHOH IUBeHHOH MAIUWHBL, OCHOBAHHAY HAa TEOPETHYECKOM H
IKCIepUMEHTANLHOM HCCICTOBAaHMH BIHAHAS (A30BBIX YITIOB MeXaHH3Ma Hoxeil
obpezkd HHUTel, ycTpoiicTBa OCBODOXAEHHSA OCHOBHOPO PEryNsATOpa HATSXEHHS
UrONBHOM HHUTH, aBTOOCTAHOBa Ha CTAOMIBHOCTh JIHMHBI KOHUA MIONBHON HHTH
ocratoutefics nocite obpeskn. Paspafotama onTuMansHas — LMKIOTpamMMa
ABTOMATHU3HpPOBaHHOH LIBeifHON MamHH [7].

5. PaspaboTana MeTOIMKa CHHTE3a Ky/Ia4KOBO-PLIHaKHOTO MEXaHH3Ma 00pesKkH
HHTeil, [0 YCNOBHIO MHHUMM3AUMM KOHTAKTHBIX HalpSKEHHH B  BeICIIeH
KHHEeMAaTH4YeCKOH nape. HpHMeHeHHe 3TOH METOAHKH TNIO3BOTHJIO YMCHBIUMTH
MOMEHT CONPOTHBIEHUsS Ha Tonkarene B 3,1 pasa, a KOHTAKTHbIE HAMpPAXKEHUA B
KyJIauKoBoif mape B 1,76 pasa B CPaBHERMH C CYIIECTBYIOMM MeXaHu3MoM [9].

6. PazpafoTana MeToaHKa HCCIENOBaHUS MOKasareneft xadecTBa cTauHBaHHA
MarepuanoB Bepxa OOyBH Ha aBTOMATH3HPOBaHHBIX MIBEHHBIX MamuHax. C
TMOMOLIBIO CIIELHATBEHO pa3pabOTaHHON IKCIEPHMEHTANBHON YCTaHOBKH NPOBENEH
MHOTO(AKTOPHBLH 3KCIEPUMEHT 110 HCCNIETOBAHHIO BeJIHYHHEI 3a30pa B TAUHOM LIBe,
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o0pasyrolnerocs NpH 3aTsHKKE 3aroTOBKM Bepxa o0yBu Ha konoAky. PaspaGoransl
anropuTMBl W nporpaMMbl oOpabOTKH pe3ynsTaToB SKcnepuMenta, [HonydeHst
3aBMCHMOCTH, TIO3BOJIAIOMHE ONPENETHTE BeIHTHHY BHIHMOTO 3330pa Ta4HOro IIBa,
NPOYHOCTE IBA ¥ KA4yeCTBO MNEPErUIeTeHMs HUTeHd B IIBE 1O YCTAHOBICHHBIM
TEeXHONOTHYeCKAM TNapaMeTpaM HIBeliHOM MaIIMHEI: CKOPOCTH CTayMBaHHs,
HaTSOHKEHHIO  MroJbHOH W yenHouHoit  Hurted.  [lpeanmoxen  BapuauT
ABTOMATH3UPOBAaHHOH ILIBefHOH MalMHE JyUld CTAYHUBAHMA IUIOCKHX 3arOTOBOK
Bepxa 00yBH C HIONBHBEIM TPAHCMOPTOM, B KOTOPOM 3HAYUTENBHO YMEHbIIAETCs
rocazka MaTepualoB Bepxa o0yBH npH cradusaHuu [13, 15].
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P33IOM3

Jpyxa¥y Baciniii Bacinpeniu

PACITPALIOVKA I JACJIENBAHHE PABOYLIX ITPALIECAY 1
MEXAHI3MAY AVTAMATBISABAHAM AJTHAITOJIbHAM
IUBEVHA MAILIBIHBI 3 TUIOCKAM IVIATOOPMAM 151
CLUBbIBAHHS] 3AATOBAK BEPXY ABYTKY

Illsefinas MallbiHA, 3araToyka Bepxy abyTKy, CUIHBAHHE, HNAC/EIBAHHE,
pacmpaunoyka, npalyKubliHaclb, 3(eKTHIYHACLb, SKACHb, 3KCIEPHMEHT, AaHANi3,
Haq3elHaclps, abpIska HiTaK, UBIKAarpaMa, CiHT33, cinasel aHami3, anThIMi3albis,
MaJI3Jlb, 2JIraphIT™.

AG’exTaM nacnenBaHHs 3’ABiselllla ayTaMaThi3aBaHasi aJHaironpHas wiBeHHasx
MalipiHa 3 IIockaH martgopMall Angd CHIBIBAHHSA 3araToBak BepXy alyTky,
pacnpanasanas na 6aze Malustuel 31-ra paga AT “Oprua”.

Msra naHHa#t paGoTet - pacnpaunoyka i pacienBaHHe pabouwix mparpcay i
MexaHi3May ayraMaTel3aBaHall afHaironsHail InBeiiHall MampiHE! 3 mIockail
riatopMaii A% CIUBIBAHHA 3araToBak Bepxy abyTKy.

JacnexBanHi IpyHTaBanics Ha NHpauax aiuUbIHHBIX U 3aMEXHBIX BYYOHBIX.
BeikapricToypanics NManaxsHHI T>apaThiuHali MexaHiKi, TOOpE MexaHiMay i
MAIUBIH, TIOPBI Hai3efHacli MallbiH, TOOPHI iMaBepHaclell, TIOphI IaHABaHHS
JKCHEPHIMEHTY, MeTalb] aNThIMizalkli.

Pazniki npasepzenst Ha OBM 3 BBIKapeICTaHHEM CYHacHbIX IparpaMHBIX
cpoakay.

V BRIHIKY JachexasBaHHs : aOrpyHTaBaHbl BeIGap anHaironbHail DiBeliHait
MallBIHEI 3 ITocKali iaThopMait Ans CIUbIBAHHSA 3araToBaK Bepxy abyTky ¥ axacui
Gazapail; pacnmpailaBaHa METOMBIKA TIpIThHIYHAra aHalizy Mpaiadca ayTamarbldHait
abpa3ki HiTaK; pacrpalaBaHa MeETOABIKA JKCIEphIMEHTaNbHara JaciefBaHHs
npampca ayTamaTeigHail abpaski HiTak 3 JarnaMoraif AuiArpaM CHaxBIBaHHS HiTKi
iHCTpyMeHTaMi MallbIHBI, pacnpanaBaHa MeToAblKa aHamdy i  anTeIMisansii
OBIKIarpaMbl  MexaHisMa abpaski  ajTamarbizaBaHaii  wiBeliHaif  MallbIHEL
pacrpaliaBaHa METOABIKA anThIMaibHara CiHT33y KyJaukoBa-phlYakHara MexaHiama
abpaski HiTak; pacrpaliaBaHa MeTOZBIKa IIPaeKTaBaHHA YCTpolicTBa AazipaBaHHs
ironbHait HiTKI npE ayTaMaTeIYHaN abpaske; pacnpalaBaia MEeTOABIKA alTEIMIi3albli
naKasysIkay Akacii CLWIBIBaHHA MaTIphLAiay BepXy abyTKy Ha ayTaMaThi3aBaHBIX
HIBEHHBIX MalbIHAX.

Bsinixi mpaifsl BbIKapbiCTOYBamics Npsl pacmpauoyke i yxapaHeHHI ¥
BBITBOpYACI> ayTaMaTHI3aBaHHBIX AIHAITONBHBIX IIBEHHBIX MallplH 3 IIIOCKaif
nnardopMaii As CIIEIBAHHS 3aTaTOBAK BEPXY abyTKy.
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PE3IOME

Jptoxos Bacunuii BacunbeBHy

PA3PABOTKA U MCCJIEJJOBAHME PABOYMX IMPOLIECCOB M
MEXAHU3MOB ABTOMA TU3UPOBAHHOM OJHOWUIOJIbHOM IUBEMHOL
MAILUHBI C TUIOCKOH TTTATOOPMOM J1J151 CTAUUMBAHUS 3ATOTOBOK

BEPXA OBYBU

IlIpeitHass MamMHa, 3aroToBKa BepXa OOYBH, CTRUMBAHHE, HCCIEAOBAHHE,
pa3paboTKa, NpPOU3BOAMTENBHOCTE, 3G(EKTUBHOCTh, KayeCTBO, OIKCHMEPHMEHT,
aHaH3, HajexkHocTh, obpe3ka HMTEH, LHKIOrpaMMa, CHHTE3, CHJIOBOH aHamM3,
ONTHMU3AIMS, MOJETh, AMTOPUTM.

OOGDbeKTOM HCCIeOBAHMS ABIAETCA aBTOMATH3UPOBAHHAS OJHOUIOJERHAS
IuBejfHas MallKHa ¢ mIockoH nnatdopmoil Ans cTayHBaHHUA 3arOTOBOK Bepxa o0yBH,
paspabotanHas Ha 6aze mamussl 31-ro paga AO “Opua”.

Uens naunoit paGotel - paspaborka M HcclaenoBaHue pabodyux NPOUECCOB H
MEXaHH3MOB aBTOMATH3HPOBAHHON OAHOMIONBHON IIBEHHOH MAmIMHE! C INIOCKOH
nnardopmoit Ans cTayuBaHUS IJIOCKAX 3ar0TOBOK BepXa 00yBH.

Hccaenoranne paboyHx NpPONECCOB M MEXAHH3MOB ABTOMaTH3HPOBAHHOM
OJHOHUTONBHON [IBeHHON MallMHBl Ul CTaYMBAHMA 3arOTOBOK BepXa o0O0YBU
OCHOBBIB&JIMCh Ha pafoTax OTEHYECTBEHHBIX M 3apy0OcKHBIX y4eHBIX. [lpu
BHITIONMHEHHH  TEOPETH4ECKHX  HCCIIeJOBAHHIT  MCHONB30BANTHCE  I10JOXKEHHS
TEOPETHYECKOH MEXaHUKH, TEODHM MEXaHM3MOB W MaHIMH, TEOpPUM CHHTe3a
MEXAHH3MOB, TEOPHM HaJEeXKHOCTH MAalllMH, TEOPHH BEPOSATHOCTEl, TeopuH
TUIAHUPOBAHUS 3KCHIEPHUMEHTa, METOMbl NPOTPaMMHpPOBAHHA M onTUMU3aLmu. Bcee
HeoOXomuMbie pacueThl nposeleHbl Ha DBM ¢ ucnonb3oBaHMeM COBpeMeHHEBIX
NpOrpaMMHBIX CPENCTB.

B pesynerate HccnegoBanuii: 060CHOBaH BHIOOP OAHOMIONBHON IIBEHHOM
MalIpHBl ¢ Miockoif mmardopMoll Ais CTayMBaHMS 3aroTOBOK BepXa oOyBH B
kadectBe 0a3oBoli; paspaboTaHa METOAMKA TEOPETHYECKOrO AHAIM3a Hpolecca
aBTOMaTUyecKol obpe3ku HMTeli; pa3paboTaHa MeTOOMKA OKCHEPUMEHTANLHOTO
HCCIeJOBaHUS TIpoilecca aBTOMATHUECKOH OOpe3kn HUTell ¢ MOMOLIBIO AMarpamMm
noTpebiaeH!s HUTH HHCTPYMEHTaMH MAaLIMHBL, pa3paboTaHa METOOHKa aHallH3a M
ONTHMH3AIMA LMKNOTPaMMBl MeXaHH3Ma oOpe3Ku aBTOMaTH3MPOBAHHOW IIBEeHHOM
MaluMHbI, pa3paboTaHa MeTOAHKA ONTHMAIBHOIO CHHTE32 KyJNadKOBO-PHIHAXKHOTO
MexaHH3Ma oOpe3kn HuTeil; paspaboTaHa MeTOAWKA NPOEKTHPOBAHHS YCTpOHCTBA
JIO3MPOBAHUS WrOJbHOM HUTH INIpH aBTOMaTudeckoil o6peske; paspaGorana
METOMKA ONTHMM3allMH MOKa3aTeneil KadecTBa CTaYMBAHHA MaTEepHANOB Bepxa
06yBU Ha aBTOMATH3HPOBAHHBIX IIBEHHAIX MallIHHAX.

PesynbTatel paboTHl MCMONE30BANHChE INIpH  pa3paboTke ¥ BHEAPEHMH B
[POU3BOICTBO aBTOMATH3MPOBAHHEIX OZHOMTOJBHBIX IIBEHHBIX MalldH C IIOCKOM
nnargopMoit A CTAYHBAHHA 3aTOTOBOK BepXa 00yBH.
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SUMMARY

Drukov Vasily Vasileivich

DEVELOPMENT AND RESEARCH OF WORKING PROCESSES AND
MECHANISMS OF THE AUTOMATED MONONEEDLOUS SEWING
MACHINE WITH A FLAT PLATFORM FOR GRINDING BARS OF TOP OF
FOOTWEAR

The sewing machine, bar of the footwear top, grinding, research, development,
~ productivity, efficiency, quality, experiment, analysis, reliability, cutting off the
filaments, cyclogram, synthesis, force analysis, optimization, model, algorithm.

Object of a research is the automated mononeedlous sewing machine with a flat
platform for grinding bars of the footwear top developed on basis of the machine of
the 31-st number of joint-stock company "ORSHA".

The work purpose is the development both research of working processes and
mechanisms of the automated mononeedlous sewing machine with a flat platform for
grinding flat bars of the footwear top.

Researches of working processes and mechanisms of the automated
mononeedlous sewing machine for grinding bars of the footwear top were based on
works of the home and foreign scientists. While performing of the theoretical
researches the positions of a theoretical mechanics, theory of mechanisms and
machines, theory of mechanisms synthesis, reliability theory of machines, theory of
probabilities, theories of experiment planning, methods of programming and
optimization were used. All necessary accounts are conducted on the computer with
the use of modern software. '

As the result of researches the choice of the mononeedlous sewing machine
with a flat platform for grinding bars of the footwear top is justified as base; the
technique of the theoretical analysis of the process of automatic cutting off the
filaments is developed; the technique of an experimental research of the process of
automatic cutting off the filaments with the help of diagrams of consumption of
filament by the machine tools is developed; the technique of the analysis and
optimization of a cyclogram of the cutting off mechanism of the automated sewing
machine is developed; the technique of optimum synthesis of the mechanism of
cutting off the filaments is developed; the technique of designing of the system of
batching the needle filament while automatic cutting is developed; the technique of
optimization of the quality parameters of grinding the materials of the footwear top
on the automated sewing machines is developed.

The results of work were used in development and introduction into
production the automated mononeedlous sewing machines with a flat platform for
grinding bars of the footwear top.
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