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OBILIAA XAPAKTEPUCTHUKA PABOTHBI

AKTVﬂJIbHOCTb. HHCCGpTaHI/IH BBIITIOJIHCHA B COOTBCTCTBHUC C
IIPUOPUTCTHBIM HAIIPABJIICHUCM «TpaHCHOpTHBIG n KOCMHYCCKHUC CHUCTCMBD»
Pa3BUTHA HAYKH, TCXHOJIOTUHN U TCXHHUKH B Poccuiickon CDCI[CpaHI/II/I H3 IICPCUHA,

yrBepxki€HHOro ykazoMm IIpesugenta PO ot 7.07.2011 r. N899. B nactosiuee
BpEMsI OJJHOM M3 OCHOBHBIX 33Ja4 MAIIMHOCTPOEHHUS SIBJISETCS MOBBIIICHUE yCTa-
JIOCTHOM TMPOYHOCTH JETalei, Y3JI0B MU MEXAaHU3MOB, H3TOTOBJIICHHBIX U3
BBICOKONPOYHBIX KOHCTPYKIHMOHHBIX cTasieid Thuna 30XI'CH2A, B ToM uuncie u B
MPOIIECCE DKCILTyaTalllH, C LEJIbI0 YBEIUUEHUS HAAEKHOCTU U3JIETUN, IPOIJICHUS
UX TEXHUYECKOIO pecypca.

K u3nenusiM, M3roTOBIEHHBIM U3 BBICOKOIIPOUHBIX CTaJlel, OTHOCAT OajKu,
OCH, MaJIblLIbl, IITOKH, KPOHIUTEWHBI, CTOMKM IIACCH JIETATEIbHBIX aIllapaToB, a
TaK)Xe JIPyrue JAETald CIOKHBIX (POPM, KOTOpbIE PabOTaIOT B YCIOBHAX TSKENBIX
3HAKONIEPEMEHHBIX Harpy3ok. BbIxon W3 cTpos AeTalied Takoro THUIA MOXKET
MPUBECTHU K aBapHsIM, IPUMEHUTENBHO K TPAHCIIOPTHOM TEXHUKE - K KaTacTpodam,
a JUIsl TEXHUKH CE30HHOTO0 Ha3HAYeHHs OTKa3bl MOAOOHOrO poia BEAYT K CPHIBY
paboT U CyIIECTBEHHBIM 3KOHOMHUYECKUM H3JepKKaM. B cBsizu ¢ 3TuM npobiema
HaAE)KHOCTHU MOJI0OHBIX U3JIEIUM TPHOOpPETAET 0COOYIO aKTyalIbHOCTb.

K uyuncny >@¢eKkTuBHBIX METOJOB MNOBBILIEHUS HAAEKHOCTU JeTalel
OTHOCATCA yAApHbIE METOJbl MOBEPXHOCTHOIO MJIACTUYECKOTO Ae(hOPMUPOBAHUS
(ITI1MT), Takue, HampuUMep, Kak YIIPOUHEHUE JAeTajel JpoObio.

CornacHo npoBenéHHomMy ananuzy, meronsl IIIIJ[ B Hacrosmee Bpems
HIMPOKO MPHUMEHSIIOTCS B MPOMBIIIJIEHHOCTH, U B TOJABJISAIONIEM OOJBIIMHCTBE
CIIy4aeB PacCMOTPEH TOJIBKO IPOLECC YIPOYHEHUs Mpu npousBoacTBe. OmHako
OOJIbIIIOE KOJIMYECTBO JeTanei, oTpaboTaB IJIaHOBBIH MEXPEMOHTHBIM pecypc,
NOCTYNAlOT HAa PEMOHTHBIE NPEANpPUITHS, B CBSA3M C 4Ye€M BCTaéT BOIPOC 00
3¢ ()EKTUBHOCTH MOBTOPHOTO YIPOUYEHUS C LIEJIbI0 BOCCTAHOBJIEHUS MPOYHOCTHBIX
XapaKTEPUCTHK, MPOIJICHUS TOJHOTO TEXHUYECKOTO pecypca, MOBBIIICHUS HAIEXK-
HOCTH U3JIEIIAN.

Takum  oOpa3om,  Hacrosm@as  paboTa  TOCBAIIEHA  Pa3BUTHIO
TEXHOJOTMUYECKOro Ipolecca yIpoyHeHHs JeTanel ApoObio Ipy MIPOU3BOJICTBE U B
X0J1€ IKCILTYaTalMK € LENbI0 MOBBIIIEHNS YCTAIOCTHOW MPOYHOCTH, HAIEKHOCTH,
YBEJIUYEHUIO 3PPEKTUBHOTO TEXHUUECKOTO pecypca.

Lleab padorthl. [loBhIlIeHNE YCTANIOCTHON MPOYHOCTH M TEXHUYECKOTO pe-
Cypca TSKEJOHArpy>KeHYbIX JIeTajedl 13 BBICOKOMPOYHBIX CTaled MpH MpOU3BOJ-
CTBE U B IIPOLIECCE IKCILTyaTalUH.



HayyHasi HoBU3HA. BBIABICHB 3aKOHOMEPHOCTH M3MEHEHHs] CBOMCTB I10O-

BEPXHOCTHOTO CJIOSl J€Tajiel B mpolecce dKcmryataunu U nosropHoro IIIJ[ mpu
PEMOHTE — JOTIOJIHUTENIbHAS YIIPOUHSAEMOCTh AETal€l B HaYaJbHbIA NIEPUOJ Hapa-
OOTKH C MOCJEAYIONIIKUM JIABUHOOOPA3HBIM HAKOIIJIEHUEM YCTAJIOCTHBIX MOBPEXKIe-
HU; CMEIIeHUEe BIIyOb MOBEPXHOCTH OCHOBHBIX YCTAJIOCTHBIX MPOIECCOB B pe-
3yJbTaTe NOBTOPHON 00pabOTKH.

[Ipennoxena  maremMaTudeckas Mofelb  mpolecca  (HOpMHPOBAHHUS
DKBUBAJICHTHBIX OCTATOYHBIX HANPSKEHUM MO TOJIIHWHE IMOBEPXHOCTHOTO CIIOS U
MPOYHOCTHBIX CBOMCTB JieTajen B mpouecce yrnpoueHus T[] mpu npousBoicTse,
DKCIUTyaTalluM U PEMOHTE, YYHUTHIBAIOIIASl YCTAJIOCTHBIE IMPOILECCHI, MPOUCXOIS-
1IMe B ICTalIM BO BpeMsi HapaOOTKHU.

Jiis 3gheKTUBHOTO MPOBENEHUSI MPOLEAYpP MOBTOPHOTO YIMPOUYHEHHUS IO-
cpenctBom yaapHbix MeToAoB IIII/] ¢ 1enbro MOBBIMIEHUS YCTAaTOCTHOW MPOYHO-
CTH JI€TaJEN ONpPEIEIICHa pEKOMEHyeMas BEIMYMHA HA3HAYEHHOT'0 pecypcea.

DKCIEepUMEHTAIBHBIM MyTEM YCTAHOBJIEHO PA3IHMYME PEKUMOB 00paOOTKU
neTaned 1poObl0 Ha 3Tale MPOM3BOJACTBA U HA 3Talle BOCCTAHOBIICHHUS C LIEJIBIO
IIOBBILICHUS YPOBHS YCTaJIOCTHON IIPOYHOCTH.

IIpakTHyeckass 1EeHHOCTh. [IpeayiokeHo HCTOIb30BaHUE O00O0OIIAFOIIETO

TEXHOJIOIMYECKOro (hakTopa mpolecca yIpoO4HEHUs JeTaleld OpoOblo, IO3BOJIAIO-
HIero YHU(PUIIMPOBATH Mpoliecc 00padOTKHU i YIIPOYHHUTENbHBIX YCTPOUCTB pas-
JUYHOTO NMPUHIMIA AEHCTBUS.

Pa3paboTaHbl TEXHOJOTMYECKHE PEKOMEHIAIMU MO YINPOYHEHHUIO APOObIO
IIPY IIPOU3BOJICTBE U BOCCTAHOBJIEHUM JETAJIEH M3 BBICOKONPOYHBIX CTaJEd TUIIA
30XT'CH2A.

[IpenyioxkeHa MeETOIMKA HEPa3pyLIAKOLIEr0 KOHTPOJII HAKOIUIEHHS YCTa-
JIOCTHBIX MOBPEXICHUN MOBEPXHOCTHOTO CJIOS JI€Tale€il MpPU U3TOTOBJIEHUH, DKC-
IUTyaTallid U PEMOHTE, OCHOBaHHAs! HA MarHUTOITYMOBOM 3 dexre.

Ha 3aIIMTY BBIHOCUTCH. Texnosornyeckoe oOecIieueHrEe MOBBIIICHUS Be-

JMYUHBl YCTaJOCTHOM INPOYHOCTH JETaJe€d M3 BBICOKOIPOYHBIX CTAJIEW IyTEM
MPUMEHEHUS TIOBTOPHOM YNPOUHSIIONIEH 00paboTKU MpoObI0 B MPOIECCe IKCILTya-
TallMM IPU JOCTHKEHUHM HA3HAYEHHOI'O pecypca.

Maremaruueckass MoJenb Ipolecca (OPMUPOBAHUS IKBUBAJICHTHBIX
OCTaTOYHBIX HANPSKEHUH 10 TOJIIMHE NOBEPXHOCTHOI'O CJIOS JETAJIEW U3 BBICO-
KONPOYHBIX cTajed B Inpouecce ynpouenus [IIIJ] mnpu npousBoactse,
DKCIUTYaTalluM U PEMOHTE, YUYMUTHIBAOIIASl YCTAJIOCTHBIE IPOLECCHI, MPOUCXOIS-
II1E B IETaJIM BO BpeMsi HapaOOTKH.

COBOKYNHOCTh HAYyYHBIX IOJIO)KCHUH, OIPEAESIONMX HE00X0IUMOCTh
koppekuuu pexumoB [I1]] B mponiecce nocneayomero ynpoyHeHus: pu U3roToB-
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JICHUM M TEXHUYECKOW SKCIUTyaTalluu AETajed W3 BBICOKOMPOYHBIX CTajed THUIA
30XIT"CH2A.

TexXHOTOrM4YeCcKre yCIOBUS YIPOUHEHUS JETalled M3 BBICOKOIPOYHBIX CTa-
Jiel Ha 3Tamax MPOM3BOJICTBA U BOCCTAHOBJICHUS, O00OIIEHHBIC /ISl YIIPOUHUTEIIb-
HBIX YCTPOMCTB PAa3JIMYHOTO THUIIA, TO3BOJISIIOIINE MTOBBICUTH YPOBEHD YCTAIIOCTHOMN
MMPOYHOCTH JIETAJEN U CHU3UTh BEPOATHOCTh UX Pa3pylIECHHs B IPOLECCE IKCILTYya-
TaIiu.

Peam3anus pe3yabTaToB padoThl. TEXHOIOrHYSCKHUE PEKOMCHAAIIUU I10

[T/ mertaneil U3 BBICOKONPOYHBIX CTAJIEH MPU MPOU3BOACTBE U BOCCTAHOBJICHUU
BHEJIPCHBI HAa PEANPUIATHUAX OTpacin. TeopeTuueckue U METOANYECKUE pa3padoT-
KM BHEJIpeHbI B yueOHbIN mporiecc MTY npu moarotoBke OakajaaBpoB M CIElHA-
muctoB (cnenuanbHOCTh 23.05.01). «Ha3zemHble TpaHCIOPTHO-TEXHOJOTUYECKUE
cpeacTBay. TEeXHOJOTMYECKUE PEKOMEHAAIMU MO PEKUMaM YIPOUYHEHUS AeTaliei
Y3 BBICOKOIPOYHBIX CTaJ€d NMPU NPOU3BOJICTBE M BOCCTAHOBIICHUW BHEAPEHBI HA
I[TAO «KAMA3», AO «Pemam3zenb», 4TO MOATBEPKAAETCA COOTBETCTBYIOIIUMHU
aKTaMHU.

AnpobGanns pa6oTbl. OCHOBHBIE MOJOKEHUS allpoOOUPOBAHBI HA MEXKyHa-
poaHoit HayuyHoU KoH(DepeHmu UMAII PAH "®ynnameHTanbHbIE HCCAET0BAHUS

Y HTHHOBAIIMOHHBIE TEXHOJIOTUU B MAIIMHOCTPOeHUU", MockBa, 2012 r.

Ha Hay4yHO-npakTHyecKol KOH(PEpEHINH «AKTyalbHbIE MPOOJIEeMbl MPUOO-
pocTpoeHusi, MH(GOPMATUKA U COLUUAIbHO-DKOHOMHYECKHX Hayk», MOCKBa,
MI'VIIY, 2013 1.

Ha mexnyHapoaHbIX Hay4HO-TeXHUYECKUX KOoH(pepeHuusx «MHdopmarnka
u TexHojorus», MockBa, MI'VIIN, 2014 r.; «udopmatuka u TexHomoruu. Nu-
HOBAIIMOHHBIE TEXHOJOTMM B MPOMBILUIEHHOCTH M uHpopMaTuKe», MoOCKBa,
2015 .

Ha 64 nayuno-texauueckoit konpeperun MI'YUTPD (MI'VIIN), Mockaa,
2015 .

Ha HayuHO-MeToaMueckuXx cemuHapax kKadeap "TexHoJorus MammrHOCTPO-

enusa", «TpaHCIOpPTHBIE CpeacTBa M OOPTOBBIE HH(POPMAIMOHHO-YIIPABIISIONINC
cuctembl», MTY, 2012-2016rT.

Iyoaukauuu. Ilo Teme aucceprauuu onyOiarkoBaHo 11 medatHbIx pador,
U3 HUX 4 B peleH3UpYEMbIX W3/IaHUsAX, BXOAAUX B nepeueHb BAK.

Ctpykrypa u 00beM padoThl. JluccepraniuonHas paboTa cOCTOUT U3 BBe-

ACHH:A, IICCTHU pa3aciioB, O6HII/IX BBIBOJOB, CITMCKAa HCIIOJIB30BAHHBIX MCTOYHHKOB,



npunoxxkenus. Coaepxur 150 cTpaHuIl MAalIMHONUCHOTO TEKCTa, 2 Tabmuubl, 46
PUCYHKOB, 131 HauMeHOBaHUE JIUTEPATYPHBIX UCTOUYHUKOB, IPUIOKEHHE.

OCHOBHOE COIEPKXAHUE PABOTHBI

B nmepBoM pa3sae.ie IMpOBCACH aHaJIN3 CTATUCTHUYCCKUX HNAHHBIX II0 HCHC-

IPaBHOCTSM  JI€Taleil, M3rOTOBJICHHBIX W3 BBICOKONPOYHBIX CTajeil Tuma
30XI"CH2A, wuchbIThIBatOUIMX TSDKENbIE 3HAKOIIEPEMEHHBIE HArpy3Ku, U MpUMe-
HSIOIIMXCSA B KOHCTPYKIUSAX Y3JIOB U MEXaHU3MOB TPAHCIOPTHON TEXHUKHU (aBTO-
MOOMILHOM ¥ aBUAIIMOHHOMN ).

CornacHO aHaJIM3y CTATUCTUYECKUX IAHHBIX, BBIIBICHO, YTO HAWOOJIbIIEE
KOJIMYECTBO HEUCIPABHOCTEN M OTKA30B MPOUCXOJAT B HECYIIEH CUCTEME, LIACCH
U PYJEBBIX MEXaHMU3MaX, UCHBITHIBAIOIINX HAUOOJEE CUIBHOE CUIIOBOE YCTaJOCT-
Hoe HarpykeHne. COOTHOIIEHHE MPUYUH 3aMEHbI JeTaled TPAHCIIOPTHON TEXHUKHU
MOKa3bIBAET, YTO HAMOOJIEE YACTO AETANIN BBIXOAST U3 CTPOS M0 MPUUMHE U3HOCA U
HaJIW4Msl TPEUIVMH, B MEHbIIEW CTENEHW M3-3a 3aaupoB. [losoMku mo mpuunHe
HaJIM4Msl TPEIIMH SBHO YKa3bIBAIOT HA IPEUMYILIECTBEHHO YCTAJIIOCTHBIM XapaKTep
IIPUYHH [TOTEPH IKCILUTyaTAlMOHHBIX KAYECTB.

Bonbuioe xonuuecTBo Aeraneil, oTpadOTaB Ha3HAYEHHBIH pecypc, MOCTY-
NAlT HA PEMOHTHBIE MPEINPUATHUS, TJ€ MPOXOJAT CBOEBPEMEHHOE TEXHUYECKOE
oOcnykuBanue. Ha naHHOM 3Tare, y4uTbIBasi YyBCTBUTEIBHOCTD BHICOKOIPOYHBIX
CTaJIel K YyCTAJOCTHBIM Harpy3kam, OCTPO BCTa€T BOMIPOC O LEIECOOOPa3HOCTH
BOCCTaHOBJICHUS] (PUBHKO-TEXHUYECKUX U IKCIUTYyaTallUOHHBIX XapaKTEPUCTHUK.

B TpaHCHOPTHOM MAaIIMHOCTPOCHHH C ILEJBI MOBBIIIEHUS YCTAIOCTHOM
IIPOYHOCTH M TEXHUYECKOTO pecypca JeTaleil JaBHO M YCIEIIHO HMCHOJb3YyeTCs
OTJEJIOYHO-YIIPOYHSIo[as 00paboTka, B YAaCTHOCTH, NMOBEPXHOCTHOE IJIACTHYE-
ckoe aepopmupoBanue (I1I1T).

MeToabl MOBEPXHOCTHOTO IJIACTUYECKOro Ae(hOpMHUpPOBAHUS JI€Taleil IIu-
POKO OCBEIlIEHbl B paboTax Takux y4y€HbIX, kak Cymuma A.M., CaBepun M.H.,
Cycnos A.T'., Hpo3n M.C., Aaucumona 1.B., Tymanos C.H., XBopoctyxun A.A.,
Osceenko A.H., PeikoBckuit B.II., Ilammes JI./I., IlnemakoB B.B., KynpsBies
N.B., Jle6enes B.A., ITonoB M.E., babuues A.Il., Konsutos FO.P., Tamapkun M.A.
Y IPYyTUX UCCIIEIOBATENEH.

N3 muHOXkecTBa MeTonoB, oTHOcsmuxcst K I1I1]1, 6bu1 BeIOpan criocod obpa-
00TKH JeTaneil 1poOblo, MOCKOIBKY OH MO3BOJISIET 00padaThiBaTh JACTAIN Pa3IHy-
HOTO Tipodusisa, 00aagaeT 10CTaTOUHON MOOUIIBHOCTBIO U JACIIEBU3HOM.

AHaM3 IUTEPATYphl OKA3aj, YTO B HACTOSIIEE BPEMs KpallHE Majlo OCBE-
IeHbI TIPo0aeMbl 3G(HEKTUBHOCTH UCIONb30BaHus MeTooB I1I1]] B kauecTBe nH-
CTPYMEHTa BOCCTAHOBJIEHUS SKCILUTyaTallMOHHBIX CBOMCTB, IOBBIIICHUS HAJEKHO-



CTU JETaJeN B MIPOLECCE JKCIUIyaTauuu. TaKkKe, MaJo UCCIEHOBAHHOM OCTAETCSA
T€Ma KOMIUIEKCHOTO npuMeHeHus metonoB I[IIIJ] nmpu nmpousBoacTse U BO BpeMs
DKCILTyaTaluu. B CBs3M € 3TUM, B paMKax TEKYILEro UCCIEAOBAHMS MIPEAJIaracTCs
KOMIIJIEKCHBIM IOAXOJ K IMPOLECCaM YIPOYHEHUs IpU MPOU3BOACTBE U BOCCTa-
HOBJICHHH.

bbuT mpoBeeH TEOPETUYECKUH M OKCIIEPUMEHTAIBHBIM aHAJIU3 CYLIECTBY-
IOIUX METOJOB Hepaspyluaromero kourtpons. Ilo pesyimbraraM npoBEeIEHHOIO
aHanuza, Hanbosee 3(P(HEKTUBHBIM U TOIXOISAIINUM K criennduke paboTsl ObLT BbI-
OpaH MarHMTOLIYMOBOM METOJl, OCHOBaHHbIA Ha 3(dekre ckaukoB bapkraysena
(CB). OCHOBHBIMH TNPEUMYLIECTBAMH METOJAA SIBJISIOTCS €ro IMPOCTOTa, BO3MOXK-
HOCTb OLIEHKH HECKOJBKUX MapaMeTpoB JJIs MOJIy4e€HUs 0ObEKTHBHON HMH(pOpMa-
IIUU O COCTOSIHMM MaTepuaia, BO3MOXXHOCTb MPOBEICHUS KOHTPOJIS U3JIEIHiA B 00-
JIACTH MOBEPXHOCTHOI'O CIIOSL.

Takum 00pazoM, B paMKax TEKYIIEro MCCIEAOBaHUS I JOCTUKEHUS IO-
CTaBJICHHOMW LI€JIM IIOCTABJICHBI CIEAYIOIINE 3a1a4u:

1. Br1sBUTB 3aKOHOMCPHOCTH PAa3BUTHUA YCTAJIOCTHBIX IIPOLCCCOB, IIPO-
HCXOOAINUX B ACTAJIN ITPH SKCILTyaTalluu.
2. OHpCIIeJII/ITB MCTOAUKY HCPA3PYHIAOIICTO KOHTPOJIA ITIOBCPXHOCTHLBIX

cI0€B Aetanen st oueHku 3 dexktuBHocTH npoueccoB [T/l npu u3rorosnenuwu,
AKCILTyaTallud U PEMOHTE.

3. Ouennts BiusgHUE pexkuMoB [IIT/] 1 ycnoBuid 3kcIuryaTanuy Ha BEU-
YUHY YCTAJIOCTHON MPOYHOCTU JAETaliel, NOABEPTHYTHIX IPU HU3TOTOBJIECHUU
yIpoyHstoliei 00padoTke.

4. Pa3zpaboTaTh TEOpeTUUYECKYI0 MOJI€]b OLEHKHU paclpeiesieHus: YKBU-
BasieHTHBIX OH 10 TonmuHe noBepxHOCTHOTO cios aetaneit npu I/ B mporecce
W3TOTOBJICHHUS], SKCIUTyaTallul U PEMOHTA.

5. Pa3paboTaTh TEXHOJOTHMYECKHE PEKOMEHAALMH IO MOBEPXHOCTHOMY
MJIACTUYECKOMY J1€(OPMUPOBAHUIO JI€Taliell TPAHCHOPTHON TEXHUKU U OLIEHUTh
TEXHUKO-IKOHOMHYECKYIO 3(PPEKTUBHOCTh UX BHEJIPEHUSI.

Bo_BTOpOM pa3zjiejie pazpaboTaHa METOJHMKA IMPOBEJCHUS HCCIICIOBAHUIA.

[Ipu ucnibITaHUM Ha BBIHOCIMBOCTH CTaHJAPTHBIE 00PAa3Ilhl MOIBEPraIUCh POTAIH-
OHHOMY U3THUOY M MyJIbCUPYIOIIEMY pacTshKeHHIO Ha MamnHax turna MYU-6000 u
['MC-2 cootBetrcTBeHHO. YacToTa Harpy>keHusi Ipu POTAIIMOHHOM M3THOE COCTaB-
nst1a 6000 HUKIL/MUH. Ha 6ase 107 UKIIOB HATPYKEHHS, IPH MYILCHPYIOIIEM Pac-
Tsoxennd — 12...15 mukiL/MuH. Ha 6ase 12x10° upkion Harpy>xeHus. B kauectse
YIOPOUHSIIONIET0 000pyJA0BaHUSI OBbUIM HCMOJB30BAaHbl MMHEBMOJMHAMUYECKOE
YCTPONCTBO MUCTOJIETHOTO TUTIA U IPOOEMETHAS YCTaHOBKA.



OcTaTto4Hble HAMPSHKEHUS U UX PACHpe/eieHe B OBEPXHOCTHOM CJI0€ 00-
pa3lioB ONPENEISUINCh PEHTTEHOCTPYKTYPHBIM CIIOCOOOM Ha JaudpakToMerpe
JIPOH-05 B xene3HoM Ko-u3mydeHUU, TOCPEICTBOM YIBTPA3BYKOBOTO KOHTPOJIS
Ha nipubdope JAYK-66 (3X0-uMIyJnbCHBIN METOM), a TaKKe MPU MOMOIIU MarHUTO-
ryMoBoro Metoja kKoHTpoiia Ha npudbope ADC-2. [Ipudop ADC-2 nmpumeuateneH
BO3MOKHOCTBIO MCIOJIB30BAHMS KaK YaCTOTHOTO, TAaK M aMILTUTYJTHOTO MapaMeTpa
TOKa MEepPEMarHM4YMBaHUs MPU KOHTPOJE JNETaled, a TaKKe BO3MOMXKHOCTBIO OCY-
IIECTBJICHUS PErYJIUPOBKU YPOBHS CEJEKIUU. [[aHHbIE BO3MOKHOCTH M BapUaTHB-
HOCTh MPUMEHEHHS TMO3BOJISIIOT HAXOJUTh HamOoJiee ONTHUMAJIbHbIE PEKUMBI HC-
CJIEIOBAHUS C 1IEJIbIO MOTYYEHUS MOJTHBIX U MAKCUMAJIbHO OOBEKTUBHBIX BBIXOJI-
HBIX JaHHbIX. OIlleHKa BEJIIMYUHBI MIEPOXOBATOCTH MOBEPXHOCTU MPOU3BOIUIIACH
npu nomomm npodumorpada-npodpunomepa monaenu 201 3aBoga «Kamubpy», a
Takxke mpudopa Mitutoyo SJ-201.

[Ipu uccienoBaHuM 3aKOHOMEpPHOCTEW (POpMUPOBAHMS MMAPAMETPOB Kade-
CTBa IMOBEPXHOCTHOT'O CJIOSl U BBIHOCIMBOCTH 00pa3lOB B MPOIECCE IKCILTYaTALINH
u nostopHoro IIIIJ] mpoBoaunuce MHorogakTopHbele 3kcnepuMeHThl. Ha 0aze
JUCIIEPCUOHHOIO M KOPPEJSIIMOHHOTO aHAJIM3a ITPOBOJINIIACH IIPOBEPKA OCHOBHBIX
IIPEANIOCHUIOK PErPECCHOHHOIO aHaJIW3a KaK MacCUBHBIX, TaK M aKTUBHBIX JKCIIE-
puMeHTOB. [IpumeHeHa cuctema D-onTUMaIbHOIO MJIAHUPOBAHUSL AKTUBHBIX JKC-
NEPUMEHTOB, MO3BOJISIIONIAS MPOU3BOAUTH MOCTPOEHUE TOYHBIX IJIAHOB, IJIAHOB
IIPOBENICHUSI JIOMOJIHUTEIBHOTO SKCIIEpPUMEHTa Ha 0a3ze yX e MMEIOIIHUXCS CTaTH-
cTUYeCKUX NaHHbIX. Mcnonb3oBamace OBM-niporpaMma st HOCTPOEHHST TOYHBIX
D-ontuManbHbIX MJIaHOB MPOBEACHUS SKCIIEPUMEHTa Ha OCHOBAHUU JaHHBIX 00
yKe MpoBeAEHHBIX ombITax. Mcnonp3oBana 3¢ dexTuBHas cucteMa rpaduueckon
UHTEPIIPETalUU pa3pabOTaHHBIX MOJIETCH.

[Ipennoxkena MeToauKa BHIOOpA PEXMMOB KOHTPOJI, OCHOBaHHAs Ha Map-
HOM KOppeisiuuu napaMeTpoB MAarHUTOIIYMOBOTO CUTHAJIa U UCCIEAYEMbIX Mapa-
METPOB OCTATOYHBIX HaIpsDKeHUH. JlaHHas METOAMKA MO3BOJIUIIA ONPEIETUTh, YTO
HauOobIIel Koppesiue (korddunuent koppensiuuu R=0,8...0,85) ¢ mapamer-
pamMy MarHUTOIIYMOBOI'O CUTHaJa 00JIajal0T BETMYUHBI TOBEPXHOCTHBIX OCTaTOY-
HBIX HaNpsOKEHUN O; U MAaKCUMYyM OCTaTOYHBIX HampsbkeHud o, . Hambonbias

3G (HEKTUBHOCTH UCCIIEOBAHUS IMapaMeTpa OCTATOYHBIX HAMPSKEHUM JOCTUTACTCS
P CICAYIONMINX YCIOBHSIX KOHTPOJISA: YacToTa mepemMaranuuBanus f=2 I'm, ypo-
BCHbB CEJICKIIMA MarHUTOITYMOBOTO curHasia C=2 MB, MHTEpBaJl MOJIOKEHHSI CTPO-
0a nepemarunuuBanus #/1,=0,5...0,75 (rae ¢ - TeKymuil OTPE30K BPEMEHU Tepe-
MarHu4uBaHus, Ty — MOJIOBUHA TIEPHOJIa IEpeMarHUUMBaHUS ).

B TperheMm pa3snee IMPOU3BCACHA TCOPCTHUYCCKAA OLICHKA 3KBHBAJICHTHBIX

OCTAaTOYHBIX HAMPSHKCHUH TIOCIIe YIPOYHEHUS JeTanei NpoObio TP MPOU3BOJICTBE



Y TIOCJIC KCIUTyaTaIliu.

Crpykrypa (opMHpOBaHHs SKBHUBAJICHTHBIX OCTATOYHBIX HAMPSOHKCHUHA B
MIOBEPXHOCTHOM CJIO€ JIeTalel B MPOIecCce IKCIUTyaTallid B MOJIHON Mepe MOXKET
OBITH OTpaxkeHa popmyoit (1):

G = Koo (O, (1) + G, (1)) T Tl (1)

rac o

e (1) - OCTATOUHBIC HAIPSDKEHMUS, BOSHUKAIOIME B CIICICTBHE YIIPY-
ro-IIacTUYecKoi qedopMaliuu MaTepuana B XoJe 00padoTku;

O s, (1) - OCTATOUHBIC HAINPSDKEHUS, BOSHUKAIOIIUE BCICACTBHE TCIUIOBBIX

MIPOIIECCOB B X0/i¢ 00pabOTKH;

K. .. - monpaBouHbI KOA(h(HUIIMEHT, KOTOPHIA YYHTHIBAECT IPOIIECCHI,
MPOU3OILIEIINE B MATEPHUAIIE B XOJI€ IKCILTyaTALNH.

JledopmaliioHHasl COCTABIISIIONIAS OCTATOYHBIX HANPSHKEHUM ONpeaensieTcs
Ha OCHOBAaHUHU YpPaBHEHUS, OMMCHIBAIOIIEIO HANPSIKEHHOE COCTOSIHUE B MOIyOec-
KOHEYHOM TeJIe IIPU BJIaBJIMBAHUH 11apa.

OneHka TepMOIUIACTHYECKOW COCTAaBISAIOLIECH OCYILIECTBISJIACh HA OCHOBA-
HUU W3MEHEHUs TEeMIIEpaTypbl B 30HE KOHTaKTa JApoOu u oOpabaTbiBaeMOW IMO-
BEPXHOCTH MPHU MOMOIIM BTOPOrO IJIaBHOTO YPAaBHEHHS TEIJIOPU3UKHU (pEIIeHUS
KenbBuHa nudpepeHnanbHOro ypaBHEHUs TEMIONPOBOTHOCTH).

JUist ompenenieHns SKCIUTyaTalMOHHOTO Ko3(@uuueHTa ObLIM MpPOBEICHBI
DKCIIEPUMEHTAJIbHBIE MCCIIEIOBAHMS, OCHOBAaHHBIE Ha IpOIEcCaX HAarpyKeHHs U
MAarHUTOLIYMOBOI'O KOHTPOJISI KayecTBa MOBEPXHOCTHOro ciosa aeranen. [lo pe-
3yJbTaTaM dKCIEepUMeEHTa ObUTa MOTydeHa KpUBas, XapaKTepu3yrollas H3MEHECHHE
YaCTOTHOI'O MapaMeTpa MarHUTOIIYMOBOI'O CUTHaja B 3aBUCUMOCTH OT HapaOOTKU
netanu (puc.l). MaTemaTudyeckoe ONMHUCAHKUE MOTYYEHHON KPUBOIl BBIPAXKEHO MPH
MTOMOIIN CJIEAYIOIIEH 3aBUCUMOCTH (2):

N, (Z )=—662,79-Z° +1793,4-Z° —1834,6-Z} +

+853,52-7 —161,83-Z2 +8,01-Z  +0,9914 @)



NcD/NH

0 Z/1p
0 0.4 0.8
PI/IC. 1 SaBI/ICHMOCTB JaCTOTHOI'O HapaMeTpa MaFHHTOHIyMOBOFO CUrHajia OT OTHOCHU-

TeJIbHOM HapaOOTKH 00pa3LoB: 1 — KpuBasi, MOCTPOEHHAS 110 SKCIEPUMEHTAIbHBIM JAHHBIM; 2 —
KpHUBasi, HIOCTPOEHHAs O MPEI0KEHHONW 3aBUCUMOCTH.

JUIst onucaHusl CTaTUCTUYECKOM CBSI3M OCTAaTOYHBIX HANPSDKEHUM W Iapa-
METPOB MarHMUTOIIYMOBOI'O CHUTHAJIA MCIOJB30BAJIOCH COOTBETCTBYIOLIEE COOTHO-
HIEHUE C TUIIEPOOTUYECKON CTPYKTYPOH, MOJYUYEHHOE IKCIIEPUMEHTAIBHO (3):

1,06

K, . =001+

JKCnJl.

3)

OMH.

Takum 00pa3oM OKOHYATEIbHBIM BUJ BBIPAKEHUS BBIPAXKEHHE JJIsl pacuéra
CYMMAapHBIX OCTATOYHBIX HANPSHKEHUM B MOBEPXHOCTHOM CJIO€ HA ATalle MPOMU3-
BOJICTBE U IPH DKCILTyaTalyu:

o, =|0,01+ 1,06
2 2 > 4)
’ 37P (1 + K 2 SHCU(I + Knoe‘)
270, 24, «/5 8rH 18-

1

[To pe3ynbpTaTam MpOBENEHHBIX YKCIIEPUMEHTAILHBIX UCCIEAOBAHMN TOKa3aHa
3¢ (HEKTUBHOCTH pa3pabOTaHHON TEOPETUYECKONW MOJACIH MyTEM CTATUCTUIECKOTO
COIIOCTABJICHUS TIOJIYYCHHBIX PACUYCTHBIX JAaHHBIX C JaHHBIMH  JKCIICPUMEHTA

(puc.2).
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oo,/ MNa oo,/ Mo
3 3 —

-0.6 -0.6
-09 |\, -0.9
1
2
-1.2 =12 &
-15 h, MkM -15 h, MxkMm
0 30 60 S0 120 150 0 30 60 S0 120 150
a) 0)
oo,/ Ma
-0.3
1
-0.6
2
-0.9
=12
-15 h, MKM
0 30 60 S0 120 150
6)

Puc. 2. Dmropsl pacnpezieneHusi OCTaTOUHBIX HAMPSKEHUI MO TTyOuHE IOBEPXHOCTHOTO
cios (a- Z2,,, =0,6- 2, =0,4,6-27  =0,9): 1 - Ha OCHOBaHUM JJaHHBIX IKCIIEPUMEH-

ONH. [@

Ta, 2 — Ha OCHOBAaHUU TEOPETUUYECKOM 3aBUCUMOCTH.

CnenaH BBIBOJ O BBICOKOW MH(POPMATUBHOCTU U aJE€KBATHOCTU TMOJTYYEHHOMN
pacuétHoit Moaenu. TounocTs oneHku 3mtopbl OH coctaBuiia 82%.

B yeTBepTOM paszjeie MPOBEICHO MCCIICAOBAaHUE BIUSHUS 00pabOTKH JIpo-

ObI0 Ha CBOMCTBA MOBEPXHOCTHOTO CJIOS M BEJTMYMHY YCTAJTOCTHOW MPOYHOCTH JIe-
Tajei Tpu MPOU3BOCTBE U BOCCTAHOBJICHHH.

C uenbio nepexojia oT PakTOpPOB, CBSI3aHHBIX C KOHCTPYKTUBHBIMU OCOOEH-
HOCTSIMH KOHKPETHBIX YCTPOWCTB, K HEKUM OOIMM (hpakTopam, HEMOCPEACTBEHHO
OTIPEIEIISIIONTUM TIPOIIECC YIPOUYHEHHUS, YHUDUIIMPOBAHBI TEXHOJOTHYECKHE Xa-
PaKTEPUCTUKHU TIporiecca 00paboTKU. YHUHUKAIKS peaTnu30BaHa MyTéM MPUMEHE-

HUS 06001aromero GakTopa — HHTEHCHBHOCTH yaapoB apobu L (mm > -¢™') o mo-
BEPXHOCTh JICTAJIH.

[To pe3ynbpTaTamM 3KCIIEPUMEHTAIBHBIX UCCIICIOBAHUN C IIETHIO ONPEIeIICHHS
3aBUCUMOCTH TIapaMeTpa WHTCHCUBHOCTHU YIapOB JIPOOH O MOBEPXHOCTH YIIPOYHSI-
EMBIX JeTaJIed OT TEXHOJIOTHUECKHX (DaKTOpOB mpoiiecca 00paboTku IpoObI0 ObI-

11



JIM TIOJTYYEHBI COOTBETCTBYIOIME PETPECCUOHHBIE MOJENH (5,6) U MOCTPOEHHI rpa-
dbuueckue 3aBUCUMOCTH (puc.3).

L, 1/mMmc L, 1/mMic
108 96
1
1
72 60
/ 2
3 3
36 M, kr 24 P, MNa
0.1 0.2 0.3 0,1 0.2 0.3
a) 0)

Puc.3. 3aBucUMOCTh MHTEHCUBHOCTH yaapoB L (MM_2 -C_l) JpoOX O TTOBEPXHOCTH JIE-
Talu OT @ - Macchl M (Kr) 3arpyaembIx ApOOMHOK B KaMepy ApoOeMETHON YCTaHOBKH, O - 1aB-
nenus Bo3zayxa P (MIla) B mHeBMOJUHAMUYECKOM YCTPOMCTBE MUCTOJIETHOTO THUIIA IIPH pa3iIvy-
HBIX Tuamerpax apoou D (mm): 1 — D=1 mm, 2 — D=2 mm, 3 — D=3 mm.

IL(M,D)=78,1—29,3-D+3,871-D> +283.3-M — (5)
—A42.71-D-M —300.4-M?,1/ rmnrd® - c;

L(P,D)=-9,698+6,826-D—0,895-D? +25- P — ¢

—10-D-P+9,35110-P-10"2,1/ nmni® - c. ©)

AHaJII/IS ITOJTY4YCHHBIX MOI[GJIGﬁ IToOKa3all, 4YTO HUCCIICAYCMEIC q)aKTOpI:I 06J1a-
JTAI0T BBHICOKUM YPOBHEM KOPPEJSAIUHU, MOJEIN 00J1ajatl0T BHICOKOM MPOTHOCTHYE-
CKOfI CHOCO6HOCTLIO. HOJIy‘{eHHI)Ie JAHHBIC ITO3BOJIMIIN CACJIAaTh BBIBOA O BO3MOXK-
HOCTH UCIIOJIb30BaHUSl MapaMeTpa MHTEHCUBHOCTH YJIapOB B KAa4eCTBE YHU(DUIIM-
pOBaHHOFO HpI/I I[&J]BH@IZHII/IX HCCIICAOBAHUAX.

HpOLI@CC HAKOIIJICHUA U3ACJIUEM yCTaHOCTHBIX HOBpe)KJIeHI/Iﬁ n onpez[ene—
HHUC 06HICI7I CTCIICHHU pa3pr0‘IHeHI/ISI JC€TaJIn BO BpeMSI 3KCHHyaTaHHH HpOI/IJIJIIO—
CTpHpOBaH HpI/I IIOMOIIIN MaFHI/ITOHIyMOBOFO KOHTpOJ'ISI. AHaJ'II/IS BKCHepI/IMeHTaJ'II)-
HbIX JAHHBIX 06 N3MCHCHHHU BBIXOAHBIX JdHHBIX MaFHI/ITOIHyMOBOFO KOHTpOJ'ISI B
3dBUCHUMOCTHU OT Hapa6OTKI/I ITO3BOJINII OHpe,Z[eJ'H/ITI), YyTO B Ha‘{aJII)HBIﬁ HepI/IOIL

skcrutyarauu (Bmwiote 10 Z,,, =0,4) mpoucxomut ymnpodyHeHHE MOBEPXHOCTH

neTanei (KoJIMYecTBO BEIOPOCOB MarHUTHBIX IIYMOB COKpaiaercs Ha 15%), 3ateM
e HaOII0JaeTCsl MTHTCHCUBHOE HAKOIUICHUE YCTAIOCTHBIX TIOBPEXKICHUHN B JIeTaIN
(ytaBuHOOOpa3HbIi poct yactoTHOTO Napamerpa IJC ot CBb).

DKCNepUMEHTAIBHO J0Ka3aHa A(h(HEKTUBHOCTh 00paboTKU IpoOBI0 B XOJE
AKCIUTyaTaly JIJIsl AeTalleld, KaK yMPOYHEHHBIX, TAK U HEYNMPOUYHEHHBIX MPHU TPO-
n3BOJICTBE (puc.4).
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Ncp.,, OTH.eg. Ncp.,, OTH.ea.

0.8

0.4

S
0 7x10° 0 Zx10
0 4 8 0 8 16

a) 6)

Puc.4. 3aBHCUMOCTb OTHOCHTENIBHOIO YaCTOTHOrO mapamerpa N, MarHMTOLIYMOBOIO
KOHTpOJISL JieTajiell (@ — HeyNPOUYHEHHBIX IPU MPOU3BOACTBE, O — YIIPOUHEHHBIX MPU MPOU3BOJ-
cTBe) OT peMoHTa nocpeactsoM III1J] npu pa3nuyHbIX creneHsx HapaOoTku: 1 — 6e3 peMOHTa;
2,3 14 — peMOHT NpU Pa3JINYHBIX CTEIEHAX NPEABAPUTEIbHON HApaOOTKHU.

HCCJ’IGHOB&HI/IG IIPpOLCCCOB HAKOINICHUA YCTAJIOCTHBIX HOBpC)KI[CHPIfI B 00-
pasmax Impu IOMOIIrM MAIHUTOIIYMOBOI'O KOHTPOJIA IIO3BOJIMIIN OIIPCACIUTL JHUa-

IIa30H OTHOCHUTCJIbBHOT'O YPOBH:A Hapa6OTKI/I - HA3HAYCHHOI'O pccypca - Z

ONH. (

Zyw.=2Z17Z,, rne Z — Texymuit ypoBeHb HapabOTKH, Z, — AOITOBEYHOCTS), IIPH

KOTOPOM BO3MOXHO 3(P(EKTUBHOE MOBTOPHOE YIPOUYHEHHUE JeTajied JpoObIO -
z, =0,25.0,4.

Ha ocHoBaHMM TPOBEAEHHBIX SKCHEPUMEHTAIbHBIX HWCCIECIOBAHUI IO
YOPOYHEHUI0 00pa3ioB U3 BbhIcOKonpouHoi ctanu tumna 30XI'CH2A u ananuze
JAHHBIX, TIOJIYYCHBI MPEACTaBICHUS 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Ipoliecca
dbopMHUpOBaHUS BEIMYMHBI yCTAJIOCTHOM MPOYHOCTH TPHU MPOU3ZBOJACTBE U TIPH
AKCIUTyaTanuu (puc.5,6).

LoN LgN LoN
4,2 4,2 4,2

ag 1! | 4,0/—5

4,1

4,0 D, mm 4,0 D, MM 3,8 D, Mm

Puc.5. 3aBMCHMOCTh BEIMYHMHBI YCTAIOCTHOW IIPOYHOCTH JeTaleil W3 CTald THIa
30XI'CH2A oT TexHonmoruueckux (hakTopoB 06paboTku apobuio (a - L=30 mm>-c', 6 -
L=60 mm?-c", 6- L=120 mm-c") npu npoumssoxcree: 1 - T=1mun., 2 - T =2wmun., 3 -
T =3 mun.



LgN LgN LgN
4,5 4,5 4,5

4,25 4,25 4,25

4,0 D, MM 4,0 D, mm 4,0 D, MM

Puc.6. 3aBucuMOCTb TOKa3aTess yCTaIOCTHON MPOYHOCTU JETajed OT TEXHOJIOTMUYECKUX
(dhakTOopoB 00pabOTKH APOOKIO TPU MOBTOPHOM yrpouHeHuu (a - T =1 muH., 6 - T =2 MuH., 6 —

T = 3 mun.) B npouecce skcrayatanuu: 1 - L=30 wu>-c', 2 - L=60 un>-c', 3 -
L=120 mm?-c".

OmnpeneneHo, 4To i JOCTUXKEHUS MAaKCUMaJIbHOW BETMYMHBI YCTAJIOCTHOU
MPOYHOCTH M JOJITOBEYHOCTH, YCIOBUsA 00pabOTKHM JeTaneil Ha 3Tamax MmpOu3BO/I-
CTBa U B XOJI€ AKCILTyaTaIlMH JOJHKHBI pa3IndaThCs. AHAIN3 TIOJyYCHHBIX JTaHHBIX
MO3BOJISIET CKA3aTh O HEOOXOAMMOCTH «CMSTYCHHS» YCIOBUH YIPOYHCHHS TPHU
MOBTOPHOM 00pabOTKE OTHOCUTEIIBHO PEKUMOB YIIPOUYHEHHUS TP TIPOU3BOJICTBE —
ONTUMAJIbHBIN PE3YNbTAT JIOCTUTACTCS NIPU YMEHbIIIEHUH TuaMeTpa apoou Ha 30%
Y CHUKEHUU MHTECHCUBHOCTH 00pabOTKHU B 2 pasa.

Taxoke, Ha OCHOBaHUHU MPOBEIEHHBIX HCCIIEIOBAHUMN, ObLIM MOCTPOCHBI KPU-
BbIe ycTanocTtu oopasuoB u3 cranu 30XIT'CH2A (puc.7):

O'o,/_'na

1,5
\
3¢
i
AN
1,2
\\\\3\
R
1 N o

0,9 Nx10’

< 30 =5

Puc.7. KpuBble MalonMKIOBON BBIHOCIMBOCTH 00pa3noB u3 cramu 30XI'CH2A: 1 —
YIPOYHEHHE IIPH MPOU3BOJICTBE, 2 — JOBTOPHOE YIPOUYHEHHE B XOJI€ IKCILTyaTaIluH1-
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[Tomy4yeHHBIE NaHHBIE SIBHO CBUACTENHCTBYIOT 00 3(()EKTUBHOCTH TIpHMe-
HEHHUSI POLEAYPHl TOBTOPHOTO YIIPOUYHEHUS JETANEN U3 BBICOKOIPOYHBIX CTAJICH.
[ToBTOpHAst 00paboTKa APOOBI0 HA ONTUMAIBHBIX PEKUMAX MO3BOJISIET MOBBICUTH
YPOBEHb YCTAJIOCTHOM NMPOYHOCTH M TEXHUYECKUU pPECYpC HETAIEN W3 BBICOKO-
npoyHbIX ctaneil Ha 18-20% M yMEHbIINTh BEPOSATHOCTH pa3pylieHus Ha 60-62%
pu 6a30BOM YHCJIC IIUKJIOB HATPYKEHUS.

OnHuM M3 OCHOBHBIX KAaYECTBEHHBIX IMOKa3aTesied MOBEPXHOCTU JeTaliel
ABJISIETCA IIEPOXOBATOCTh NOBEPXHOCTH. [I0CKONIbKY yIpOUHEHHUE JieTalield TpoObIo
OTHOCHUTCS K OTACJIOUHO-YIpOoUHSstomed o0paboTke, ObUIO IPOBEIEHO HCCIIEI0OBA-
HUE OCHOBHBIX 3aKOHOMEpPHOCTEH (HOPMHUPOBaHUS IIEPOXOBATOCTU MOBEPXHOCTHU
JIETaJICd U3 BBICOKOIIPOYHBIX CTAJIEU MPU UCIIOJIb30BaHUU yaapHbIX MeTon0B [1I1/]
Ha CTAIMM BOCCTAHOBJEHHMS. McciienoBaHWe MPOBOAWIOCH 3KCIEPUMEHTAIbHBIM
nyTéM. Ha OCHOBaHMM MOJTyYEHHBIX JAHHBIX MOJIyYE€HA PErPECCUOHHAs MOAENb (/)
3aBUCHUMOCTH BEJIMUYMHBI IIEPOXOBATOCTH R, MOBEPXHOCTH OT (PakTOpoB 00paboT-

KH JIpOOBIO.

R, =7,438+0,2095-D+0,08972-D* —15,81-L—0,1107-D- L+

7
+10,21-17 —=1,283-T +0,03158-D-T +1,74-L-T + 0,0621-T?*, mxm )
Rz, MkM Rz, MkM RZ, MKM
5.3 5.3 53
1
1
3,45 3,45 3,45 .
2 v 3 3
/ 2
8 2
1.6 D, MM 16 D, MM 16 | D, Mm
e 3 4 2 3 4 2 3 4
a) 6) 6)

Puc.8. 3aBucumocth mokazarens HIEPpOXOBATOCTU IMOBCPXHOCTH OT TCXHOJIOTHYCCKUX

¢dakTopoB 00pabOTKM ApoObIO MNpH TOBTOPHOM YIPOUYHEHHWU TMOCJHE OJKCIUIyaTaluu: a)
T =1mun; 6) T =2mun.; 8) T =3vun. (1 - L=20 mm e 2o L=50 mm ¢t 3 -

L=80 um>-c™

AHanmu3 pe3yNbTaToB HCCICAOBAHUS ITIO3BOJISCT CYIUTh O PABHOIECHHOM
BJIMSIHUU BCEX PACCMATPUBAEMBIX TEXHOJOTHYECKUX (DAKTOPOB 00PaAOOTKU IPOOHIO
Ha TapaMeTp IMIepOXOBATOCTH MOBepxHOCTH R_. Mcmonb3oBaHWe ONTHMAalIbHBIX
PEXKUMOB 00paOOTKH MO3BOJIMIIO MOJYYUTh KOHEYHYIO IIEPOXOBATOCTh TOBEPXHO-

CTH B amama3oHe 1,6...3,2 MKM, 9YTO COOTBETCTBYET PEKOMEHIOBAHHBIM 3HAYCHHU-
sm corsiacao 'OCT 2789-73.
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B nsitoM pa3jesne Ha OCHOBAaHWH NMPOBENEHHBIX MCCIENOBAHUM INPEIJIOKE-

HbI TEXHOJOTUYECKUE PEKOMEH/IAlIUU 10 YBEJIIMYEHUIO YPOBHS YCTAaJIOCTHOM MPOY-
HOCTH M OOIIEro TEeXHUYECKOTO pecypca JieTajeil mpu YNpOYHEHHH ApOObI0 Ha
JTanax MpoU3BOJICTBA U BOCCTAHOBJICHHUS:

Tabmuma 1
PexoMeHI0BaHHBIN peXXUM YIPOUHEHHUA JeTaliel APpoObIo MpU
ITPOU3BOJICTBE

Juametp apodu D =3 mm

[popokuteabHocTh 00padoTku 7 = 1 MuH.

HHTeHcuBHOCTH 00paGoTicn L=60 mm™c”’

I[J'I?I ITHEBMOJMHAMHNYCCKOI'O

JInst ApoOGeMETHON MaIlIUHbBI o
YCTpPOMCTBA

JlaBneHue Bo3yxa B CUCTEME

Macca 3arpyxaeMoit 1poou P =0,25 Mlla
M =4 xr KonunyecTBo maprkos
Q =320 mr.
Tabnuua 2
PekoMeH10BaHHBIN PEKUM YIPOUHEHUS AeTallel IpOObIO pU
BOCCTAHOBJICHUH

Juametp apodu D =2 mm

IIponomxurenbsHocTs 00padoTku 7' = 1 MuH.

WuTencusHocTh 00paboTkn L=30 mm~c”’

JlJ1s1 THEBMOAMHAMHUYECKOTO

JInst ApoOeMETHOM MAIIUHBI .
YCTpOMCTBA

JlaBieHue Bo3yxa B CUCTEME

Macca 3arpy»xxaeMoit 1poou P =0,1 MIIa
M =2 xr KonnuecTBo maprukos
Q =100 .

[TomuMO 3TOTO, PEKOMEHIOBaH YPOBEHb Ha3HAUEHHOTO pecypca Jis MPOoBe-
JIEHUSI MaKCUMaJbHO 3P deKTUBHOTO peMoHTa — He Oosee 40% oT obiero pecypca
(zZ,, =0,25.0,4).

Bueapenue pa3zpaboTaHHBIX PEKUMOB Ipoiiecca 00pabOTKU MPH MTPOU3BO/I-
CTBE W TOCJIC JKCIUTyaTalldy TMPOBEACHO IS YIPOYHCHHS TPH HW3TOTOBJICHUU U
BOCCTAaHOBJICHUM TUTAHOK 3aIlopa MEXaHW3Ma JBEPEH M JIFOKOB I'PY30BBIX aBTOMO-
omneit KAMA3-43269 na [TAO «kKAMA3», Ha AO «PeMauzenby sl yIpouHe-
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Husi O6anku pambl aBroMoOuiIst KAMA3-43501, uro moaTBep:kaaeTcsi COOTBET-
CTBYIOLLIUMU aKTaMHU.

[IpuMeHeHrne [aHHBIX pPEKOMEHAAIMH MO3BOJWIO MPOAIUTH OOLIMH
TeXHUUYeCKuid pecypc 10 20%, MOBBICUTH BEPOSITHOCTh O€30TKa3HOW pabOThHI Ha
62% npy NOCTHKEHUU KOHEYHOM IIEpOXOBAaTOCTH MOBEPXHOCTH R, B mpenenax

3,2 MKM.

OneHouyHbIH PacyéT 3KOHOMHUYECKOHW A(P(PEKTUBHOCTH OT HPUMEHEHUS
NOJIYYEHHBIX PEKOMEHJAUMK TOKa3aj, 4YTO JUIsl MPEANPUATHNA, 3aHUMAIOIIMXCS
OKCIUTyaTalliel TEXHUKH CE30HHOTO Ha3HAUEHUS HaOI0NaeTCsi YMEHBIICHUU
U3JIepKEK MUHUMYM Ha 31% OTHOCHTENBHO 3aTpaT HAa BHEIUIAHOBBIA PEMOHT
BBIILIE/IIEH U3 CTPOSI TEXHUKH.

3AK/IIOYEHUE

HuccepranyioHHass paboTa MOCBSIEHA BOIPOCY YBEIMYEHHUS YCTAJIOCTHOM
IIPOYHOCTH AeTajer u3 BhICOKONpouHbIX crayer tuna 30XI'CH2A yanapHeiMu Mme-
TOJAAMH MOBEPXHOCTHOIO IJIACTUYECKOTO Ae(OpPMHUPOBAaHUS HA dTanax MpOU3BO-
CTBA U BOCCTAHOBJICHUS C LIEJIBIO IOBBIMICHUS HAAEKHOCTU U3JEIMA U COOTBET-
CTBYIOLLIETO IMPOJUICHUs OOIIEro TeXHUYecKoro pecypca. OCHOBHBIE pe3yJbTaThl
JUCCEPTALMOHHOM pabOThI COCTOST B CIEAYIOIIEM:

1. Y CTaHOBIEHO, YTO MPUMEHEHHE MOBTOPHOU YIPOUHSIONIeH 00padboT-
KM JIETaJIeH U3 BHICOKOMIPOYHBIX CTaJIel IpoObIo sBisieTcs 3PpGHEeKTUBHONU MEPOH MO
YBEIMYECHHUIO YPOBHSI YCTAJIOCTHOM MPOYHOCTH M MOBBILIEHUS TEXHUYECKOTO pe-
cypca. Hanbonpmas 3¢(heKTUBHOCTh MPOLEAYpPhl MOBTOPHOTO YIPOUYHEHHUS JIPO-
ObI0 ocTUTaeTCs pu 00paboTke Ha ypoBHE HapaboTku He Oosee 40% oT 001Iero
pecypca. B nanHoMm ciydyae oOecreuyMBaeTCsl MOBBIILICHUE YPOBHS YCTaJIOCTHOU
MPOYHOCTH U JTOATOBEUYHOCTH Ha 18-20%, yMeHbIlIEHNE BEPOATHOCTH Pa3pylICHUs
netaneit Ha 60-62% npu 6230BOM YHUCIIE LIUKJIOB HATPYKEHUS.

2. [IpennoxkenHass maTeMaTuyeckas MOJeldb (POPMHUPOBAHUSA SKBUBA-
JICHTHBIX OCTATOYHBIX HAIPSHKEHUH MO TOJIIMHE MOBEPXHOCTHOTO CIJIOSI TOCIIE
[I1/] u HapaOOTKKN noATBEPKIaeT 3P(HEKTUBHOCTH MOBTOPHOTO ynpouHeHus. [lo-
BTOPHOE YIPOYHEHHE JeTaliel ApOObIO MO3BOJISIET MOBBICUTh YPOBEHb OCTATOUHBIX
HarnpspkeHuit Ha 8-10% 1 cMecTUTh 3Mopy UX (opMUPOBaHUS B CTOPOHY TTOBEPX-
HOCTU Ha 2-3%. AJIGKBaTHOCTh TEOPETUYECKOTO IMPOTHO3a AKCIEPUMEHTAIbHBIM
JTAHHBIM cOCTaBIIsIeT 82%.

3. [IpensioxkeHa MeTOAMKA HEPA3PYLIAIOIIETO KOHTPOJS JAeTaled mocie
WX M3TOTOBJIEHUS M 3KcIuryaTauuu. [lokazano, uro Hanbosee 3pPeKTUBHBIM KpH-
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TEPUEM OIICHKH CTETICHH YMPOYHEHHWS W YPOBHS HAKOIUICHUS YCTAJIOCTHBIX TO-
BPEXKJICHUIN B MOBEPXHOCTHOM CIIO€ SIBJIIETCA CHEKTPAJIbHBIA aHAIW3 MAarHUTHBIX
mymoB bapkraysena.

4+ Ha ocHoBaHMM HalJICHHBIX 3aBUCUMOCTEH MoOKa3aTessi HMHTEHCHUBHO-
cTH 00paboTKu ApoOhi0 L (MM-2c-1) OT OCHOBHBIX TEXHOJIOTHYECKUX (PAKTOPOB U
YCIIOBHIA YIIPOYHEHHUS TMPEIOKEHO HCIOIB30BaHUE TapaMeTpa WHTEHCUBHOCTH
YIOPOYHEHUS KaK 000O0IIAI0MEro TEXHOJIOTHYECKOro (hakTopa oopadboTku. JlanHOE
pEIIeHNE MO3BOJIMIO YHUPUITUPOBATH YCIOBHUS YIPOYHEHUS JJIsI YCTPOMCTB pas-
JIMYHOTO THIIA.

5. OmnpeneneHbl ONTUMANIbHBIE PEKUMBI YIIPOUHEHHS CUJIOBBIX JeTajeu
U3 BBICOKOIIPOYHBIX CTaJIe Ha ATamax MpOM3BOACTBA M BOCCTaHOBIEHUSA. DPdek-
TUBHOE MPUMEHEHHE MOBTOPHOTO YIPOYHEHUS JCTANCH MPOObI0 BO3MOKHO IPHU
WCITOJIb30BAaHUU PEKUMOB 00paOOTKH, OTIUYHBIX OT MPHUMEHSIEMBIX MPHU MPOU3-
BojcTBe. [loBTOpHOE ympouHEeHHe I1eeco00pa3HO MPOBOAWTH C YMEHbBIICHUEM
WHTEHCUBHOCTU 00pabOTKH B 2 pa3a, auamerpa apoou Ha 30%.

6.  Jloxazana sxoHOoMHYecKasi YPPEKTUBHOCTH MPEIOKEHHBIX METOOB.
MuHuManbHas SKOHOMUS U3zepkeK cocTaBisieT 31% OT 3aTpaT Ha BHEIUIAHOBBIN
PEMOHT.
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