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ObecneueHne BbICOKOM TEXHOJIOIMYECKON HAZEKHOCTH METAJUIOPEXKYIIHUX CTAHKOB aKTYaJIbHO
JUI. COBPEMEHHOI'O MalllMHOCTpOoeHMs. KOHKYpeHTOCIIOCOOHOCTh MPOAYKLIMH MAllMHOCTPOEHHUS BO
MHOI'OM OCHOBBIBA€TCSl Ha KaueCTBE U TOUHOCTH 0OpabOTKM JAeTasiel, HeMOCPEACTBEHHO CBSI3aHHBIMU
C TE€XHOJOIMYECKON HaJIEKHOCTHIO METAJUIOPEKYIIUX CTaHKOB. C pa3BUTHEM HAyYHO-TEXHUYECKOIO
Iporpecca, COBEPLICHCTBOBAHMEM YCJIOBUH INPOU3BOJCTBA, MOBBIIICHHUEM TPEOOBAaHUI K KauecTBY
NPOAYKIMM UM  YCIOKHEHUIO €€ KOHCTPYKIMHM, BCTa€T BOINPOC OOECIEYEHHUs] BBICOKOMU
TEXHOJIOTUYECKOI HaJIe)KHOCTH METANIOPEXKYILIUX CTAHKOB, KOTOPbII Ha CErOHALIHUN A€Hb ABISETCS
BAXKHOM 3aJ1ayeii MAIIMHOCTPOCHHUSI.

[TorpemHocT MexaHHYeCKOM o00pabOTKM JeTaneil CKiIafbIBalOTCs M3 pAga (PaKTOpoB,
OOYCIIOBICHHBIX  KOHCTPYKLHMEH W COCTOSHHEM MAIIMHOCTPOHUTEIBHOTO 000OpyIOBaHuUsA, T.€.
TEXHOJIOTUYECKOM HaJIe)KHOCTBIO 000PYIOBaHUs, @ TAKXKe YCIOBHSMU IIPOU3BOCTBA, KBaTHpUKaLuen
OOCITy’)KMBAIOIIETO TMepcoHasa W mp. Tak B 0OajgaHce CyMMapHOH NOTPEHIHOCTH O0pabOTKU
LWIMHAPUYECKON MOBEPXHOCTH J10JI1 COCTABJISIOIIUX, CBS3aHHBIX C COCTOSIHUEM CYIIIOPTHOIO Y3Ia,
nocTuraer nopsaka 25%. MammHOCTpouTenbHOe 000pyIOBaHHE, B TOM YHCIIE METaLIOPEKYIINE
CTAaHKH, JIOJKHBI B TEYEHUHU JJIUTEIBHOIO IIPOMEXYTKA BPEMEHH COXPAHATH 3aI0KEHHYIO HaIe)KHOCTh
OCHOBHBIX y3JIOB 1 MEXaHU3MOB CTaHKa.

B nmpouecce »skcmioyaTanMM cTaHKa, OCOOEHHO B YCIOBHMSIX aBTOMAaTHU3WPOBAHHOIO
MIPOM3BOJICTBA, PU U3TOTOBJICHUH OOJIBIINX MApTU JieTaliell BOZHUKAET HEOOXOAMMOCTh OLIEHUTh €ro
YPOBEHb Ha/IKHOCTH IO MOKa3aTeNsiM KadecTBa 00padoTku AeTanel. J{is Takoil OleHKH HE0OX0 MO
M0JIb30BAThCA  anmpoOUPOBAaHHOM U OTpabOTaHHOM YHU(PUIMPOBAHHOW MeToauKoil. OpHako,
HE/IOCTaTOK WJIM OTCYTCTBHE HCCIIEOBAaHUI M OTpaOOTaHHBIX METOJAMK, B KOTOPBIX B KOMILIEKCE
OCYILIECTBISETCS JUATHOCTUPOBAHUE W NPOTHO3UPOBAHNE TEXHOJOTMYECKONW HAJIEKHOCTU CTAHKA I10
napaMerpam TPaeKTOpUU JBHUKEHHUS (OpMOOOPA3YIOIINX Y3JI0B, K KOTOPBIM OTHOCUTCS U CYNIIOPTHOM
y3ell IeaeT 3Ty MpobiieMy aKkTyalabHOM.

[Ipumensiemble B HacTOsIILIEE BPEMSI METO/Ibl TUAarHOCTUPOBAHUS CTAHKOB U IPOrHO3UPOBAHUS
UX TEXHOJIOTHYECKOM HaIeKHOCTH 001a/1al0T PSAAOM HEJJOCTATKOB U OrpaHUUYEHHIA:

1. O60co0IeHHOCTh CYIIECTBYIONIIMX BHI0B UCIIBITAHUM;

2. OtcyTcTBHE OOLIENPU3HAHHOTO NPEACTABICHUS O BBIXOIHBIX NTapaMeTpax CTaHKa,

3. OTcyTcTBHE HalIGKHBIX METOJMK ydeTa CTOXACTHYECKOTO XapakTepa SBICHH, TpHu padoTe
CTaHKa;

4. HenocraTouHast pa3paOOTaHHOCTh TECTOBBIX METO/I0B AUArHOCTUPOBAHMS,

5. HenocraToyHoe UCIOIB30BaHUE BO3MOXHOCTEH COBPEMEHHOM BBIUMCIUTEIEHOM TEXHUKH.

BrlmieckazanHoe JieflaeT  CYIIECTBYIOIME METOAbl MAJIONPUTOJHBIMH JUIsl pEIICHUs
COBPEMEHHBIX 3a/1a4 00ecreueHus KauecTBa U3/IeNni.

MeTton mporpaMMHBIX HCHBITaHUI, OCHOBBI KOTOPOro OblIM 3anoxeHsl mpodeccopom A. C.
IIpOHHKOBBIM, IO3BOJIAET OLEHATH CONPOTHBIISIEMOCTh CTAHKA CIEKTPY BHEUIHMX BO3ACHCTBUH,
OTIpe/IeTISATh MapaMeTphl €ro KauecTBa U HaJleKHOCTH. OCOOEHHOCTH TaHHOTO METO0J1a 3aKJII0YaroTCs B
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OTKa3e OT CYIEPHO3UIMOHHOTO IOJAX0/Aa K MpPOLECCY HCIBITaHHW, NPUMEHEHHIO MPOTrPaAMMHOM
aBTOMATH3aIlMY HATPY)XKCHHS CTaHKA, OPHCHTAIIMH Ha WCIIOJIh30BAHNE COBPEMEHHOM BHIYHUCIHTEIBHOM
TEXHUKA ¥ HWHPOPMALMOHHBIX TEXHOJIOTWH. BakHeWmMM HampaBleHHEM IO pa3BUTUIO W
COBEPIICHCTBOBAHHIO 3TOTO METOJA SIBJSCTCS CO3JaHUE METOAMYECKOrOo W WH(POPMAIMOHHOTO
06ecnequH51 AUArHoCTUPOBAHUA W IMPOTHO3UPOBAHHA TEXHOJIOTHUECKOU HAaJACXKHOCTH CTAaHKOB Ha
OCHOBE IMapaMETPOB TPACKTOPUHU TepeMenieHus (POpMOOOPa3yIOIIUX Y3JIOB, K KOTOPBIM OTHOCHUTCS U
CYNIIOPTHBIN y3€JI CTaHKA.

JlmarHocTrka mapaMeTpoB TPACKTOPHH MEepeMEIeH s CYITIOPTHOTO y3Jia OCYIIECTBIsIeMast C
MOMOIIBIO METO/a MMPOrPAMMHBIX HCIIBITAHHI MTO3BOJIUT 0O0JIEe TOCTOBEPHO MOJIy4aTh HHPOPMAIIHIO O
TEKYIIEM COCTOSHHUHM CTaHKa, IMPOTHO3UPOBATh €ro TEXHOJOTHMYECKYH0 HAJCKHOCTh W BHOCHTH
KOPPCKTHUBBI B TEXHOJOTHNYCCKHUC 3aadyu 501041 MMpOBOAUTH HCOGXOZ[I/IMBIG PEMOHTHO —
NpOopUIAKTUIECKHE MEPOIPUATHS. ITO 00SCIICYUT YPOBEHb TEXHOJIOTUYECKOW HAJIC)KHOCTH CTaHKA,
HEOOXOIMMBIN JUTSI JOCTHIKEHUSI 33JJAHHOTO KauecTBA M3JICIUI.

Kak ObUTO cKa3aHO BHIINIE JUIS Pa3BUTHUS W COBEPIICHCTBOBAHHS METO/AA IMPOIPAMMHBIX
UCIIBITAaHUI CTaHKOB HEOOXOAMMa pa3paboTKa CIIOCOOOB M CPEICTB IMPOTPAMMHOIO SKCIpecc-
JMAarHOCTUPOBAHUS CTAHKOB B COYETAaHWU C METOJUYECKUM, HMH(OOPMAIMOHHBIM M IMPOTPAMMHBIM
o0ecriedyeHneM, YTO TI03BOJIIET HCIIOJNB30BaTh AHATHOCTHUYECKYI0 HMH(OpMAIUIO Il TPUHSATHS
HEOOXOJMMBIX KOHCTPYKTOPCKO-TEXHOJIOTUYECKUX PELICHUH, a TaKXKe JJIs YIIPaBJICHUS KadyeCTBOM
00pabOTKH B IEJISX €T0 MOBHIIICHUS.

Pa3paboTka METOMKH MPOTHO3MPOBAHUS TEXHOJIOTUYECKON HAJIC)KHOCTU CTAHKA U CBSI3aHHBIC
C OTHUM HCCIICAOBAHUA HeO6XOI[I/IMO IMPOBOAMTD 110 HECKOJIbKHUM HaAIllpaBJICHUAM!

1. TIporHo3upoBaHue MOTEPU TOYHOCTU CTAHKA B CICJACTBUU M3HOCA HAMPABIISIOUINX U JAPYTHX
y3JI0B 1 MEXaHHU3MOB CTaHKa;

2. UccnenmoBaHue BIMSHUS TEIUIOBOTO pEXHMMa CTaHKa Ha €ro I[apaMeTpU4ecKyro
(TEXHOJIOTUYECKYI0) HAJEKHOCTD;

3. Pa3zpabotka oOIieli METOAMKH MPOTHO3UPOBAHHS TEXHOJOTHYECKOW HAJICKHOCTH CTAHKOB
PA3JIMYHBIX I'PYIIIL 1 TUIIOB.

OCHOBO# CTaHOBJICHUSI M COBEPIICHCTBOBAHUS METOJAa MPOrPAMMHBIX HCIIBITAHUN CTAHKOB
SIBJSICTCSI TPOTHO3MPOBAHKE, OCYILECTBIISIEMOE Ha 0a3¢ MMUTAIIMOHHOT'O MOJICIIMPOBAHHSI.

Ha puc. 1 mnpuBeneHa KOHIEMIMS METOJAA TNPOTPAMMHBIX HCIIBITaHHWH, peanu3yemas C
MIOMOIIBIO KOMILIEKCAa JKCIPECC-TUarHOCTHKH,  KOTOpas MOXET OBITh B3siTa 3a OCHOBY HpH
UCTIBITAaHUH TEXHOJIOTHYECKOTO 000pYAOBaHMUs, B YACTHOCTH METAJUIOPEKYIINX CTAaHKOB.
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Puc 1. Kommtekc axcmpecc-quarnoctuka
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[TporpamMMHBI€ UCTIBITAHUS UMEIOT HAUOOJIBIINIA AP PEKT, ecu:

1. VX oObem no3BOJISET NPUMEHSTh CTATUCTUYECKHE METO/Ibl OLIEHKU BBIXOAHBIX IMapaMeTpOB
CTaHKa;

2. OHHM BKJIIOYAIOT B ce0sl MPOrHO3UPOBAHUE BO3MOXHOIO MU3MEHEHHsI BBIXOJHBIX IIapaMeTPOB
BO BPEMEHH C MCIIOJIb30BaHUH BCEX BUIOB JOCTYIHON HH(pOpMaIum;

3. B ux npouecce NpUMEHSIOT METO/IbI IUArHOCTUPOBAHMS JUIsl OLICHKH PUYUH BIHSAIOLIMX Ha
BBIXO/HBIE ITApaMETpPbI CTAHKA;

4. ONTUMU3HUPYIOTCSL BBIXOJHBIE IIapaMETpPhl CTAHKA OINpPEAEISIONME €ro TEeXHUUYECKHUE
XapaKTEPUCTHUKH.

[lpy oneHke kadyecTBa W IapaMeTPUUYECKON HAJEKHOCTH CTaHKAa MCIOJIb3yeTCsl Habop
YHU(UIUPOBAHHBIX BBIXOJHBIX IAapPaMETPOB, KOTOPBIE JUISI pa3HBIX TEXHOJOTHYECKUX MAIIUH
(cTaHKOB) MOT'YT UMETh Pa3HbIM (GU3NYECKUN CMBICI, HO OAMHAKOBOE MaTeMaThyeckoe omnucanue [1].
BoixogHble mapameTphl CTaHKa — 3TO YMCJOBBIE IOKA3aTeld TEXHUYECKUX XapaKTEPUCTUK CTAHKa,
ONpENICJIAIONIME €r0 COCTOSSHME UM BO3MOXKHOCTH  BBIIOJHEHHS 3aJaHHBIX  (QyHKOMH, T.e.
XapaKTePUCTUKU 10 KOTOPBIM OIIPENESETCSl KAa4eCTBO M3JeNMsl. BBIXOIHBIMU NapamMeTpaMud MOTYT
OBITh:

TOYHOCTh (PYHKIIMOHUPOBAHHS CTAHKA,
JMAarHOCTHYECKUE XapaKTePUCTHKHU CTAHKA;
KMHEMAaTUYECKUE XapaKTEPUCTUKU CTAHKA;
HKOHOMHYECKHUE ITOKa3aTelH.

CosnaHHe Takoro Habopa YHH(PHUIMPOBAHHBIX MApaMETPOB Oa3MPyeTCss Ha METOAUKE
[IOJy4eHUsI CBEJCHMH O BBIXOAHBIX IapaMeTpax M3 JaHHOM TEXHHUYECKOW XapaKTepUCTUKU.
Hanpuwmep: ¢pynkiuu Bpemenu X (1), rae t — mmmTenbHOCTh IUKIIA pabOTHI CTaHKa; QYHKIMHA MyTH X
(), roe | — BenmuumHa nepemerieHus padounx opraHoB cranka u mp. OCHOBOHM pacuera mokaszaTesiei
KauecTBa M HAJEXKHOCTU SBJSIETCS MOJEIb IapaMETPUUYECKOro OTKas3a, OTpa)karollass W3MEHEHHE
BBIXOJIHOTO TIapaMeTpa CTaHKa Mo JEHCTBUEM pa3InyHbIX (hakTopoB [1,2].

B oOmem BHIe KaXIyr0 TEXHHYECKYIO XapaKTEPHCTUKY CTaHKAa MOYKHO IPEICTaBHTh KaK
TpaekTopuio (QyHKIHI0) HEKOTOPOro moka3aress Xi B IPOCTPAHCTBE HIIM BPEMEHH, HIH KaK QyHKIHIO
crieraibHOro nokaszarens X=F(Q); 4ucioBbie XapaKTePUCTUKHU ITOW TpaeKTOpuH (PyHKIMN) U OYAyT
SBJISITHCS BBIXO/IHBIMU TTapaMeTpaMHu CTaHKa (puc. 2).
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Puc. 2 BBIXOJIHLIG napaMeTpbl CTaHKa, KaK YUCJIOBBIC ITOKA3aTCIIU €0 TEXHUYCCKUX XapaKTCPUCTHUK
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OyHKIUAMH, BEIPXKAIOUIMMHU JaHHBIE 3aBUCUMOCTH, MOT'YT OBITh:

1. Tpaektopuu mnepememeHus pabounx u  (GopMooOpa3yomUX OpPraHOB  CTaHKA,
OTIpEIEIIAIONINE TOYHOCTh (PYHKITMOHUPOBAHMSI WM JPYyTHe MoKa3aTeau paboToCnocOOHOCTH;

2. CmemeHus (JUHEHHbBIE, YITIOBBIE) OTIENIBHBIX 3JIEMEHTOB CTaHKAa B PE3yNbTaTe CHIIOBBIX
WM TETUIOBBIX Ae(opmariuii, BKIt04Yast BO3JCHCTBUS OT BUOPAIIMOHHBIX IPOIIECCOB;

3. BpemeHHble 3aBUCMMOCTH JJsi CHJ, JaBIEHUM, KPYTAIIMX MOMEHTOB, IepeaaBaeMoin
MOIITHOCTH U APYTHX XapaKTEPUCTUK TUHAMUYECKON HArpy>KEHHOCTH CUCTEMBI,

4. KunemaTnueckue napameTpbl CTaHKa (CKOPOCTh, 4acTOTa BpalICHHs, YCKOPEHHE) U HUX
M3MEHEHHE B TCUCHHE ITUKIIA;

5. U3menenue B mpouecce (HyHKIMOHHUPOBAHHUS CTaHKa IMoOKazareie ero 3¢hGeKTUBHOCTH
(npouzBoaurtensHocTh, KIIJI, Temneparypa u ap.);

6. VYpoBeHb U XapakTep JIOOBIX YCTaHOBJIEHHBIX TIOKa3aTeled (IIyMm, CIeHualIbHbIE
XapaKTEPUCTUKU U T.11.).

[Ipu ompeneneHuu BBIXOJHBIX I[ApaMETPOB HA OCHOBE aHallM3a peajlu3alnuil JaHHOU
TEXHUYECKON XapakTtepuctuku F(Q) HEoOXOAMMO YYHMTBHIBaTh, YTO MOTYT OIICHUBATHCS Kak
MakKpoIoKa3aTeld, TaK M OTJCNIbHbIE YYaCTKM M MHKPOIIOKa3aTeau. IJTO CBS3aHO C COCTOSHHUEM
CTaHKa, €ro CTaTUYeCKUMH W JWHAMUYECKUMH XapaKTePUCTUKAMH, OBICTPONPOTEKAIOIINMHU
MpoleccaMy M BIUSHUEM MPOLECCOB cpeHel ckopocTu. KoMrieke 3TUX BBIXOAHBIX MMAPAMETPOB U UX
YHCJICHHBIC 3HAUCHHSI ONPEIEIIIOT HAYaJbHBIN YPOBEHb HAJEKHOCTH cTaHka. C Te4eHHeM BpEeMEHU
KKl TapaMeTp MOXKET U3MEHATHCSA B pe3ylbTaTe Ipolecca CTapeHUs CTaHKa, U B ATOM cllydae
xapakrepuctuka F(q) Takxke u3MeHseTCs.

Jns obecriedeHus: mapamMeTpUUecKOd (TEXHOJOTUYECKOM) Ha/IeKHOCTU CTaHKa HEO0OXO0IMMO
3HATh W OIICHWBATh 3HAYCHUS, KOTOPbIE MOXKET MPHHUMATh Ka)JIbIi M3 BBIXOJHBIX ITAPAMETPOB, U €ro
BO3MOXKHbBIE U3MEHEHHUSI B MpoIlecce ATUTENbHOM paboThl ctaHka. [Ipu 3ToM cienyeT yuuThIBaTh, YTO
KaX/bIi 13 apameTpoB XI MPOSBISIETCS KaK ClIydaiiHas BEJIMYMHA CO CBOMM 3aKOHOM PaCIpPEICIICHHUS,
MOCKOJIbKY CTaHOK paboTaeT NpH pa3IUYHBIX PEXKHUMax, Harpy3kax, CKOPOCTAX U IEPEeMEHHBIX
YCIIOBHSIX IKCILTyaTaIlHH.

B pesynpTaTe OICHKM KadyecTBa U HAJIEKHOCTH JOJDKHO OBITH TOJYYEHO 3aKIIOYEHHE O
COCTOSIHUM CTaHKa, B KOTOPOM YKAa3bIBaeTCs, NMPH KaKUX YCIOBUAX OKCIUTyaTallUH IOCTHTAIOTCS
3aJJaHHbIE TapaMeTphbl CTaHKa, a TaKXKe B TEUEHHE KAaKOro BPEMEHHM HKCIUIyaTallud MU C Kako
BEPOSITHOCTHIO OTH TIOKa3aTenu OyayT COXpaHATbCA. Takke B pe3yiabTare HWCOBITAaHUS U
IIPOTHO3UPOBAHMS JIOJDKHBI OBITh IOJYYEHBl XapaKTEepPUCTHKM KadyecTBa U IapaMeTpudecKoi
(TEXHOJIOTUYECKOM ) HAI)KHOCTH, TIPUBEICHHBIC HUXKE.

1. YUncneHHble XxapakTepUCTUKH OOJacTeill COCTOSIHMM, T.e. 00JacTH, B KOTOPBIX C 3a/JaHHOU
BEPOSITHOCTHIO HAXOATCS PETJIAMEHTHPYEMbBIE BBIXOJHBIE TAPAMETPhI CTaHKA.

2. 3amac HaJIeXXHOCTH Ui KaXKJI0TO U3 BBIXOJHBIX MapaMeTpoB, T.€. OTHOIIEHUE JOMYCTUMBIX
3HAQYEHHUM, OMpENeNonUMX 00JacTh pabOTOCOCOOHOCTH, K HX (PAKTUUECKHUM 3HAYCHHSIM,
OIIpeIeNIAIONIUM 00J1aCTh COCTOSIHUH.

3. Pecypc mo mapamerpy mnpu 3aJaHHONW BEPOSTHOCTH OE30TKa3HOW pabOThI CTaHKA WIIH
BEPOSATHOCTh O€30TKa3HOW padoThl B TEYEHHWE 3aJaHHOTO IPOMEXKYTKAa BPEMEHU IpHU
peraaMeHTUPOBaHHON MPOJOKUTEILHOCTH COXPAHEHHUSI CTAHKOM paboTOCIIOCOOHOCTH, T.€. pecypc 10
CPEAHEro WM KalUTaJIbHOTO PEMOHTA.
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