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Brenenmne

KoHKYypeHTOCTIOCOOHOCTh PEMOHTA OIPEAETSETCS COOTHOIICHUEM €T0 KauecTBa | Iie-
Hbl. Eciii kauecTBO peMOHTa 3aBHCHUT OT TOr0, B KAKOW CTENEHU T€OMETPUUECKUE MOKa3a-
TEJU U SKCIUTYyaTallMOHHbBIE XapaKTEPUCTUKU U3IETUN COOTBETCTBYIOT HOPMATHUBHBIM (UTO
JIOCTUTAETCS JUIUTEIILHOM IIeJICHANpPaBIeHHON pabOTON CHCTEMBI KauyecTBa), TO €ro IieHa B
HanOOJIbIIEH Mepe ONpeeNsieTCs] UCIOIb30BAHUEM OCTAaTOYHOM JIOJITOBEYHOCTH JIeTalei.
PeMoOHT arperaToB ¢ UCIIOJIb30BaHWEM HOBBIX JIeTajiel (3amacHbIX YacTel) HUKOTAa He ObLT
u He Oynet a3¢dextuBHbIM [1]-[3].

OcraTo4Hasi TOJITOBEYHOCTh — MOTCHIIMAJIbHASI HApaOOTKa M3/EIUs OT paccMaTpHBae-
MOT'O MOMEHTa BPEMEHHU JI0 CHATHS €ro C JKCIuTyaTanuu. [I[puMeHUTenbHO K AeTalld 3Ta
JIOJITOBEYHOCTHh MOXKET OBITh:

— HE UCIOJIb30BaHA COBCEM C OTHPABKON 3aMEHEHHOW JIeTaau B METAUIOJIOM M 3aMe-
HOM ee HOBOM 3aItacHOM YacThIO;

— UCTOJIh30BaHA YACTUYHO TPU MOBPEXKICHUU €€ BO BpeMsl pa300pKuU arperata u Mmpu-
MEHEHMH Hed(PPEKTUBHBIX CITOCOOOB BOCCTAHOBJICHUS M OpTraHU3AIMKM PEMOHTA arperaTos;

— UCTIOJIh30BaHa MOJTHOCTHIO MIPH OEPEKHOM OTHOIIEHUH K ITOH JETaau B MpoIeccax
pa3bopKu arperaToB U €€ BOCCTAHOBJICHHS.

HanpaBneHust moaHOro HMCIOJAb30BaHMS OCTATOYHOM JOJITOBEYHOCTH JETajed Clie-
nyromue [4]:

1. Opranuzanus pa30opKku arperatoB 0e3 MOBPEKIACHHI feTanel (00710MOB (IaHIIEB U
MPWIMBOB, MPOOOUWH W TPEIIUHBI, 1e(POPMUPOBAHUS ACTANCH, BMATHH Ha IMOBEPXHOCTSIIX
JeTanel OT KacaHHus pa300pOYHBIMU WHCTPYMEHTAMH, 3ayCEHIIEB Ha PabovMX MOBEPXHO-
CTAX JeTajiel, 00pa30BaBIIMXCS OT HEMPABUIHHOTO CHSITHS).

2. Ucnonb3oBaHue BceX NeTayeld peMOHTHOTO (DOHAA, mapaMeTphl KOTOPBIX COOTBET-
CTBYIOT TPEOOBAHUAM K JIETAJIsIM, HAIIPaBJIsIEMbIM Ha COOPKY.

3. BoccranoBnenue psna Jeraieil, KOTOpbIE COTJACHO HOPMATUBHBIM JOKYMEHTaM
MOJIJIe’)KaT 3aMEHE Ha HOBBIE.

4. HaneceHnue BOCCTAaHOBHUTENBHBIX MOKPBITUIA TOJBKO IMOCJE UCHOIB30BAaHUS BCEX Mpe-
JTyCMOTPEHHBIX PEMOHTHBIX Pa3MEPOB.

5. WUcnonp30BaHUE MPUHITUTIOB HEOOE3TMUEHHOTO PEMOHTA arperaros.

6. [I[puMeHeHre TOYHOTO W KECTKOTO CHEIUATbHOTrO 00O0PYIOBaHUS IJIsi MEXaHWYe-
CKOM 00pabOTKM 3arOTOBOK.

Heas padoTsl

O6ocHOBaHME MEpOIPHUATHH, OOECIEUMBAIOIINX HAaWOOJee IOJHOE HCIIOJIb30BaHHE
OCTaTOYHOHM JOJTOBEYHOCTH JeTanell PeMOHTHOro (poHIa, YTO MPUHOCHT HAHOOJIBIIYIO
107110 3(h(hEeKTUBHOCTH PEMOHTA arperaToB MallHH.
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OcHoBHast 4acTh

[lepBrie ABa yka3aHHBIX HANpaBJICHHs MOJHOTO HMCIOJIb30BAaHUS OCTATOYHOM IOJTO-
BEYHOCTH JICTAJICH JIOCTaTOYHO OYEBHIHBI, OHU TPEOYIOT MOBBIIICHUS KBATA(UKALIUU pa-
004MX M HOPM BpEeMEHHU Ha pa30opKy. B TedeHne cMeHbl, COriIacHo EHCTBYIOLIMM HOpMa-
THBaM, HampuMep, OJIMH paboumii coOMpaeT MoJTOpa ABUTATENs, a pa3OupaeT — YeThIpe.
Heo6xomumMo ocHamieHne pa30opoYHbIMH CTEHAAMH, UCKIIOYAIOIIMMH PYUYHYIO YIAPHYIO
paz00opKy, ¥ BHEIPEHHE OTUIATHI TPY/a 3a CIaHHBIC HEPa3pYIICHHBIE ICTaH.

TpeTbe HampaBieHHE Ha TpPUMEPE MPOMBIIIJICHHOTO BOCCTAHOBJICHHUS TMOPIIHEH H
BKJIJIBILICH KOJIEHYATOTrO Baja aBTOTPAKTOPHBIX JBHUraTesield MOATBEPAUIIO CBOIO 3ddek-
TUBHOCTH [5].

Hayunoro o6ocHoBaHus TpeOyIOT TpH MOCIETHUX HampasieHus. [IpakTuka mokasbiBa-
€T, 4TO OOJIBIIMHCTBO JeTajiel HeOOOCHOBAHHO MPETEpIeBaeT TPYI0EMKOE BOCCTaHOBIIE-
HUE C HAHECEHHEM BOCCTAHOBHUTENBbHBIX MOKPHITHH. [0 80 % KoJIeHUaThIX U pacrpeaeiu-
TEbHBIX BAJOB M MOUYTH BCE KOPEHHBIE OMOPHI OJIOKOB MUIUHAPOB MOABEPratOT HAIUIABKE
WK HanbUieHUIO0. [IpuMeHuTeNnbHO K BajlaM OOBEKTUBHBIMU U CyOBEKTUBHBIMU MTPUYMHA-
MU IDTH(OBAaHUS IIEEK Yepe3 OJWH WIIM HECKOJIBKO PEMOHTHBIX Pa3MEpOB U 3aBBIIICHHS
o0beMa HaHECEHHUS TOKPBITHA WM YCTAHOBKH JOTOJHHUTEIHHBIX PEMOHTHBIX JAETajlcil B
BUJIE MOTYKOJIEI] SABIISIOTCS:

— OOJIbIIIast HECOOCHOCTH IIICEK;

— pa3ianyHbIe cXeMbl 0a3UPOBaHMS 3arOTOBOK BO BpeMsl UX 00pabOTKM Ha pa3HbBIX pe-
MOHTHBIX MPEINPHUITHSIX;

— CTpeMJICHHE pabovHX YBEIUYUTh 00bEM BOCCTAHOBUTEIBHBIX PA0OT 3a CUET HAHECe-
HUS TIOKPBITHIA JUTSI HAYUCIICHUST OOJIBIIEH 3apIUIaThi;

— HeoOeCcTeueHHOCTh PadoUnX MeCT COOPKH CONMPATaeMBbIMU KOMIUIEKTYIOIUMU J1€Ta-
JAMU (BKJIQJbIIIAMU KOPEHHBIX M HIATYHHBIX MOAIIUITHUKOB) HEOOXOJUMBIX PEMOHTHBIX
pa3Mepos.

Onpedensanacy 803MOACHOCIb 0OPAOOMKU WeeK KOASHUAMbIX 8A108 NOO CAe0VIOuUlL
pemonummblii pasmep. ViccnenoBanust MpoOBOAMINCH HA KOJICHYATHIX BajlaX MPU UX YCTAaHOBKE
Ha CHCIHATM3UPOBaHHBIA CTaHOK 3A423 u cnenumanbHble cTanku XI12-01 u XIII2-16.
Cranok 3A423 ocHallleH OHOCTOPOHHHMM IIPUBOJIOM 3arOTOBKM CO CTOpPOHBI €€ HOCKa, a
cranku XII12-01 u XII2-16 — 1ByXCTOPOHHUM MNPUBOAOM KOHIIOB 3aroTOBKU. KopeHHbIe
HIeHKY NUTM(OBATA HA HETIOBIDKHBIX LIEHTPAX, a MATYHHbIE — B IeHTpocMecTuTersx. [lon-
BUKHBIC IICHTPOCMECTUTENM OBUIM BBICTABIICHBI Ha CTaHKAaX C MUHUMAIBHOW IMOTPEUTHO-
CTBIO M3 pacyeTa MOJY4YeHHsS HOPMATHBHOTO 3HAYEHUS pajiyca KPHUBOIIUMA. DTOT Payc
IPY HaJIaJKe CTAHKOB KOHTPOJIMPOBAIU Ha 00paOOTAHHBIX AETANSIX IIEXOBBIMU U3MEPUTEIb-
HBIMHU CPE/ICTBAMH.

KonenuaTsie Banbl mepen yCTAaHOBKOW Ha CTaHOK MpPEIBAapUTENbHO MPAaBHINA HA THUM-
paBIMYECKOM IIpecce Mpu 0a3WpOBAHUM KpaWHWMH KOPEHHBIMHU HICHKaMU Ha MpHU3Max.
W3mepsinu cMmeteHre oceil KOpEHHBIX U MATyHHBIX IeeK KOJIEHYAThIX BaoB (puc. 1), yc-
TAQHOBJICHHBIX HAa CTaHKE, OTHOCUTEIILHO OCH BpamieHus mmuHaesns (tabn. 1 u 2).

Tabnuya 1

Pacnpez[e.ﬂelme KOJCHYATBIX BAJI0OB IO CMECIICHUIO OCH CPEAHUX KOPEHHBIX HIECCK
OTHOCHUTEJILHO OCH BPAalllCHUS INIMUHAECIA CTAHKA

CMelleHrue 0CH, MM 0 0,01 | 0,02 | 0,03 | 0,04 | 0,05 | 0,06 | 0,07 | 0,08 | 0,09 | >0,10
KommuecTBo Baios 0 0 1 4 6 9 8 4 4 3 2
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Tabauya 2

Pacnpenene}me KOJICHYATbIX BAJIOB 110 Hanﬁo.m,meMy CMCIICHUIO OCH INATYHHBIX IIECK
OTHOCHUTEJIbHO OCH BPAalllCHUS INMUHIECIA CTAaHKA

Cmemenue ocu, mm | 0,10 | 0,11 | 0,12 | 0,13 | 0,14 | 0,15 | 0,16 | 0,17 | 0,18 | 0,19 | 0,20
KoandgecTBo BaaoB 2 4 6 7 7 6 4 3 2 3 2
Cwmemenue ocu, MM | 0,21 | 0,22 1 0,23 | 0,24 | 0,25 | 0,26 | 0,27 | 0,28 | 0,29 | 0,30 {>0,30
KomndaecTBo BaaoB 1 2 2 0 1 0 1 0 1 0 1

Puc. 1. I3mepenne cMmenieHust ocu oopabaTbiBaeMOi IeHKH KOJIEHYaToro Bajia
OT OCH BpaLICHHMs LIMUHIES CTAaHKa

CpenHecTaTuCTUYECKOE CMEIIEHNE OCH KOPEHHBIX II€EK OTHOCUTENIBHO OCH BpaIllCHHUS
mmuHAens cranka coctasisieT 0,049 MM, a maryHHbix meek — 0,112 mm. D10 cMmemienue
SIBJIICTCSI pE3yJIbTATOM HOrpeiHocTell (opMbl IIeeK U3-3a U3HALIMBAHUA U JepOpMUpOBa-
HUS JIeTalli MPU SKCIUTyaTallud M UX PACIOJI0KEHUSI OTHOCUTENIBHO OCH BPALlCHUs AETaIu
[0 MPUYMHE HEYJOBJIETBOPUTEIBLHOTO 0a3MpOBaHMsI 3arOTOBKM BO BPEMsl MPEIbITYIIETO
BOCCTaHOBJICHUSI.

Ecnu cMoTpeTh Ha KOJIEHUYAThIH Ball CO CTOPOHBI HOCKA U CIEAUTH 3a pPaclpeleIcHUEM
CMEIIEHNS OCell KOPEHHBIX LIEEK Pa3IMYHbIX BaJIOB OTHOCUTEIBHO OCU LIMHUH/ENS CTaHKa,
TO OKA)KETCS, YTO CJIEAbl OCEH IIEEK PAaBHOMEPHO PACIPEIENICHBI IO YIIOBBIM CEKTOPaM.
Ocwu maTyHHBIX IIeeK MPEUMYIIECTBEHHO CMEIICHBI BIOJIb PaJNyca KPUBOIIHUIIA, YTO 00Y-
CJIOBJICHO KECTKOW KOHCTPYKLHEN LIEHTPOCMECTUTENEH U HEBO3MOKHOCTBIO PEryJIUpOBa-
HUS YTJIOBOTO MOJIOXKEHHS 3arOTOBKHU IIPU €€ 0a3upoBaHUHU.

[losy4ueHHbIE CBEEHMSI CONTOCTABIISIMCH ¢ PACUETHBIM IIPUITYCKOM z Ha CTOPOHY, pac-
cuntaHHbIM 110 opmysie B. M. KoBana, koTopslii He0OXo1uM [utst TUTM(OBAHMUS IIeEK Baja
II0J1 OYEPETHON PEMOHTHBIN pazMep

n
z= Z(Rz,._1 +h, + \/Azp;l +A, +8; +8] +8; ), MM, (1)

1
rae i = l...n — onepanuu o0paboTku; Rz, | U h,_, — BbICOTa HEPOBHOCTEH PO U IiIy-
OMHa MOBPEXKACHHOTO CJIOSI HA MPEALIECTBYIOMIEH ONepaIiy, MM, ApH u Ath — OTKJIO-

HEHHS DPACHOJIOXKEeHHS M (opMbl 00padaThIBAEMOM IMOBEPXHOCTH Ha MPEIIECTBYIOLICH

onecpanru, MM, 86- u 83_ — MNOIrpCIIHOCTH 6aSI/Ip0BaHI/I$I H 3aKPCIIJICHHA 3arOTOBKH Ha BbI-

IIOJIHSIEMOM OIlepanuu, MM; A5np_ — TMOTPEIIHOCTh MPUCTIOCOOIICHUS, MM.
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B pesynbprate nutndoBaHus H3HOIICHHOW IIEHKU Bajla TUAMETPOM dy; €€ LIEHTP ecTe-
CTBEHHO COBMEIIAETCSI C OChIO BpAIleHMs HIMHUHICNS cTaHka. [Ipu Hamnmexamem G6a3upo-
BaHUM 3arOTOBKM BOCCTaHABIMBAIOTCS HOPMATHBHBIC PAJMYC M YIJIIOBOE PACIIOJIOKEHHE
KpuBouna (puc. 2).

Puc. 2. Cxema pacrioyio)XeHHs KOHTYpa IaTyHHO! IIEHKH BaJia rocie o0paboTku
JMaMETPOM d, B KOHType IeHKH 0 00pabOTKH TUaMETPOM diys:

O) — UeHTpP OKPYKHOCTH U3HOMICHHOW MeWkn; O, — IEHTP OKPYKHOCTEH, COBIAIAIOIINI
C OCBIO BpAIlIEHUS IIITUHJENA CTaHKa; 0. — YTOJI MEXIy JUHUEH LIEHTPOB OKPY>KHOCTEH
U OCBIO KPMBOLIMIA; A, — TEOMETPUYECKAs CyMMa OTKJIOHEHHUH PACIIOI0KEHUS
u hopMbl 00padaThIBaeMO TOBEPXHOCTH

Jlnist CHATHA MPUITYCKA MO BCEH JJTMHE OKPYKHOCTH HUTM(yeMO# IeHKH MpU JOCTH-
JKEHUH OJIMKaWIIero peMOHTHOIO pa3Mepa d, HE0OXOJMMO, YTOOBI KOHTYpP CeYeHus o0pa-
00TaHHOH MIeHKH ObLI BIHMCAH B KOHTYP CEYCHHUs U3HOLICHHOM LIeHKH Baja. ITOMY Tpe-
OOBaHUIO YIOBJIETBOPSAET YCIOBUE

d,—d, =2A, )

Takum obpaszom, ecim 2A ) < PU (3nech PU — peMOHTHBIN HHTEPBAL, s KOJICHYATHIX

BaJIOB psifia aBTOTPAKTOPHBIX ABUTaTeNel oH paBeH 0,25 MM), TO Bal MOXHO 00paboTaTh
IO/l OYEPEIHON PEMOHTHBINH pasMep. YUHThIBAacTCS HamOoubllee 3HAYeHHE A =~ U3 BCex

IeeK, MOTOMY, YTO 0 ATOM Ielike OyJeT MPUHSATO pellieHue O BHIOOpEe PEMOHTHOIO pas-
Mepa Bcex IIeeK (KOPEHHBIX WM HIaTyHHBIX) BaJia.

[Ipu pacyere TONIIMHBI BOCCTAHOBUTEIHHOTO MOKPBITUS f HEOOXOIMMO K PUITYCKY Ha
00paboTKy Ha cTopoHy (1) 106aBUTH pacCTOSIHHE a OT MOBEPXHOCTH MICHKH, 00paboTaH-
HOM TOJI HOMMHAJIBHBIN pa3Mep, A0 W3HOIIEHHON MOBEPXHOCTH, HA KOTOPYIO HAHOCST MO-
KpBITHE

d —
t:z+a=z+%, 3)

/e dy — HOMUHAJIBHBINA AHAMETp IICHKH Bajla, MM.
BepositHOCT 00pabOTKH KOPEHHBIX IIEeK IMOJ OYepeHON PEMOHTHBIN pa3mep (6e3 mpo-
MyCKa PEMOHTHOTO pa3Mepa) OJM3Ka K eIUHHUIIC. 3HAYCHUE STOro MapameTpa Ui MIaTyHHBIX
nreek coctanisiet 0,21. Ecnu npuHATH Mepbl 1O COBEPIIIEHCTBOBAHHIO 0a3HPOBAHMUS 3aTOTOBKU
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Ha BCEX PEMOHTHBIX IpPEANPHATHUAX, HAYMHAS C MEPBOrO BOCCTAHOBJIEHUS JETallM, TO OyAeT
BO3MO)KHO IITM(OBAHUE U IIATYHHBIX IIEEK MO/ 0YepeHO peMOHTHBIH pasmep. [Ipu nepom
3aBOJICKOM BOCCTAHOBJICHHH JIeTallU (TIocie ee IUTM(OBAaHKUSA B MAaCTEPCKUX) CHadala BO3Bpa-
MIAIOT OCh INATYHHBIX IIIEEK B TMOJIOKEHHE, COOTBETCTBYIOIIEE HOPMATHBHBIM 3HAUYCHUSIM pa-
JIyca U yIia KpUBOILMIIA, T. €. UCIIPABILIOT Opak 0a3vpoBaHMs Ha MPEAbIIYIINX BOCCTAHOBIIE-
HUSIX, @ 3aT€M JIOCTHTAIOT pa3Mepa, COOTBETCTBYIOIIErO0 OYEpeTHOMY PEMOHTHOMY pasMepy.
OnHooOpazHble cxeMbl 0a3MpOBaHMS BOCCTAHABIMBAEMOM JETAIM HA BCEX PEMOHTHBIX Ipesl-
npusITHSIX o0ecriedar OOJBIIYIO JOJTF0 BATOB, 00PaOOTaHHBIX TIOJ] OYEPEHON PEMOHTHBIN pa3-
Mep 1eek [6]. Buenpenue pe3ysnbraToB paOOThI B NPOWU3BOACTBO IO3BOJIUT YMEHBIIUTH B
24 pa3a 00beM paboT M0 HAHECEHUIO BOCCTAHOBUTEIHHBIX TIOKPBHITHI (HAIUIABKOM HIJIM HAITbI-
JICHWEM ) WJTH ucTionb3oBanuto JIPJ1.

Hcnonvzosanue snemenmos neobe3nuueHno20 pemonma OOeCIeunBaeT COXpaHEHHE
WIA BOCCTaHOBJIEHHWE C MEHbIIEH TPYJIOEMKOCTHIO MapaMeTpOB paclOIOXKEHUs, OTHOCS-
MIUXCSI K COOPOYHBIM €IMHULIAM M3 HECKOJIBKUX JIeTallei, Hanmpumep:

— TOpLOBOE OMeHue paboyel MOBEPXHOCTH MAaXOBUKA OTHOCUTEJIBHO MOBEPXHOCTH KO-
PEHHBIX III€eK KOJIEHYaTOro Baa;

— OueHue MOBEPXHOCTH OTBEPCTUE MO KOPOOKY mepeniad B KapTepe CLENJIeHUs OTHO-
CHUTEJILHO TIOBEPXHOCTH OTBEPCTHI KOPEHHBIX OTOp OJIOKa UIHHIPOB.

CoxpaHeHue NPUHAUIEKHOCTH JeTaJel K arperary npu ero peMoHTe KpOMe TOr0 CHH-
xaeT 10 40 % obbeM paboT 1mo 0OpaboTKe pe3aHreM U OATAHCUPOBKE MPU UX BOCCTAHOB-
nenun [7] (puc. 3 u 4). 3amTpuxoBaHHble 00JaCTU PACHpEeNICHUH MOKa3bIBAIOT JOJIH
TOJHBIX U3JIENUiI 110 YKa3aHHBIM TTapaMeTpaM.

y a’ﬁ‘\x L
oA} A
o Q0
\bo \QQOTC%

0,2 0,4 0,6 0,8 1
Q,

Puc. 3. Yacrora p pactipeneneHus ouenuii 6 pabouero Topua MaxoBHKa aBurateist 3M3-53
OTHOCHTENIEHO OCH KOPEHHBIX IIeeK KoseH9aToro Baia. COopodHas equHHIa coOpaHa
13 HeoOe3mmueHHBIX (/) 1 00e3MMIeHHBIX (2) AeTanei

0,3
| A
0.2 ' /1 2
0,1 /I 0
% %D%
0 50 100 150 200

mR _ r.em

Puc. 4. Hacrota p pacnpenencHus 3HaYCHUH nucOananca mR cOOPOYHBIX €IHUIL
«KOJICHUATHIH BaJl — MaxoBUK» JBurarens 3M3-53 HeoOeznnueHHbIX (/) 1 00e31nueHHbIX (2)
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HayuHblil uHTEpec npeAcTaBiseT pelieHre 3aadu ONTUMAIBHOTO 686100pa OOHOMUN-
HO20 MEXHOI02UYeCK020 000pYO08aAHUsl PEMOHMHO20 3a600a IS pecypcooOpabdaTheiBaro-
et 00paboTKK C MOMOIIBIO MPEATOKEHHOW MHOTOmapaMeTpuueckoi moaenu (puc. 5),
BKJIFOYAIOIIEH:

— MOCTPOEHUE MHTETPANLHBIX THCTOTPAaMM CHpoca Ha 000PYJOBaHHUE U MPEIJIOKEHUS
B KOOPJIMHATAX «OCHOBHBIC IMTApaMETPhI — TOTPEOHOCTHY;

— UCTOJIh30BaHUE OLICHOYHOTO KpUTEPUs B BUJIE 3aTpaT Ha BBOJ 000pYAOBaHUS B IKC-
TUTyaTaIi0 U TEXHOJOTUICCKOW CeOECTOMMOCTH, CBS3aHHOM ¢ SKCIUTyaTaluel 3Toro 00o-
pyZloBaHUsl, U TpaUYECKy0 HHTEPIPETALIMIO ITUX 3aTparT;,

— 000CHOBaHHE MAaTEeMAaTUYECKOTO aIapara;

— IpOIey Py PELICHUS U OMICAHUE PE3YIbTATOB.
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Puc. 5. Cxema Mogenu IByXmapaMeTPUIECKON ONITUMH3AINN COCTaBa OTHOTHITHOTO
TEXHOJIOTHYECKOT0 000pyI0BaHUS PEMOHTHOTO 3aBOJa:

/ / / /
11 ,11,,...,1I  ,II — OMCKPETHBIE IOPSAAKOBLIE 3HAYCHUS IEPBOTO

1 /" " 1
napamerpa (pasmepsl 3arotosku); 11, IT, ,..., 11, Il — NMCKpETHbIE NOPAIKOBBIE 3HAYEHHS

BTOpOTro napamerpa (Tounoctu obpabotkn); Cm,, Cms, ..., Cm, 1, Cm, — rogoBas
CTaHKOEMKOCTB padoT, BEITIOHAEMBIX Ha 000pyHoBaHum; 3 — 3aTpaThl HA BBOJ
B OKCILTyaTaluio 000pya0BaHus; 3  — 3aTpaThl Ha SKCILTYaTAIMIO 0GOPYI0BAHMS;
H n K — HauanbHasi 1 KOHEUHBIE BEPIIMHBI KyMYJISIThI; [ — KyMyJISITBI CIIpoca
Ha obopyosanue; J u J' — psbl 3HAUEHNMIT THCKPETHBIX 1aPAMETPOB

N3 pa3sHOOOpa3HOrO YHHMBEPCAIBHOIO U CHELMAIBHOIO METAJUIOPEKYLIEro 00opyao-
BaHUs C y4E€TOM COOTHOILIEHMS IIEHbI, 3aTpaT Ha SKCIUIyaTalUI0 U MPOU3BOJUTEIBHOCTH
BBIOMPACTCSI €r0 COCTaB, ONTUMAIIBHBIN JJI1 KOHKPETHBIX POU3BOJICTBEHHBIX YCIOBUH.
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CpokH yCcTOMYMBOTO CEpUIHOTO MPOU3BOJICTBA MAIIMH COKpAaTUIUCh ¢ 10—15 no Tpex—
[T U MeHee JieT. B CBS3U ¢ 3TUM HCIOJIb30BAHWE B PEMOHTHOM IIPOU3BOJICTBE CIIELU-
QJIBbHBIX CTaHKOB, KOTOpbIE 00JIaAal0T HEJOCTATOYHOM TEXHOJOTHMYECKOM TI'MOKOCTBIO, a
(axTHUecKuii CpOK CITy>KOBI MPEBBINIACT yKa3aHHBIN, TPEOYIOT SKOHOMHUYECKOTO 000CHO-
BaHMs. bombieit MOOMIBHOCTBIO 00J1aal0T YHUBEPCAIbHbBIE CTAHKU MOBBILIEHHOW TOYHO-
CTH, OCHAIIIEHHBIC yCTAaHOBOYHBIMH MPUCTIOCOOICHUSMHU. ATIPUOPH MPEICTABISETCS, YTO
yHHMBepcalibHOoe 000opyaoBaHue Oosee 3(h(HEeKTUBHO NpU MajbIX 00BEMax BOCCTAHOBIICHHUS
JeTajei, OJJHaKO MpPU 3TOM HeoOXoauMma pa3paboTKa M NMPUMEHEHHUE CIOXKHBIX MPHUCTIO-
coOusieHul U1sl yCTaHOBKM (0a3upoBaHMsI U 3aKpEIUICHHs) 3arOTOBOK U MOJIEPKKU JUINH-
HOT'O MHCTpYMEHTa (ompaBok u OopiurtaHr). CrenuanbHOe 000pyIOBaHHUE BBHITIOIHSACT Y3-
Kyl TEXHOJOTHYECKYI (YHKIMIO HAaJl BOCCTAHABJIMBAEMbIM H3JIEIHEM OINpEAEICHHOM
MOJIENIN, HO 00J1a/1aeT HanOOIbIIEH MPON3BOJAUTEIBHOCTHIO U 00ECIIEYNBAET HAUBBICIIYIO
ToyHOCTh. OHO 00nagaeT GoJbILeH KECTKOCTHIO 110 CPABHEHUIO C YHUBEPCAIbHBIM 000pY-
JIOBaHMEM, YTO MO3BOJIAET NPUMEHATh MHCTPYMEHT M3 PEXyIled KepaMHKU WIH CBEpX-
TBEP/IbIX MAaTEPUAIOB C MEHBILIUM YCHJIMEM 3aKpPEIUIEHUS 3arOTOBOK CO CHATHEM HeOOJIb-
[IMX TPHUITYCKOB U MEHBIIEH MOTPEeITHOCTHIO POPMBI 00pabaThIBaEMBIX MIOBEPXHOCTEH.

Kputnunsl paccykaeHuss o BbIOOpe pacTOYHOro W HUTU(OBATIBLHOIO 000PYJOBAHUS —
OCHOBHOTO 00Opy/10BaHMs, 00€CIeUMBAIOLIEr0 HOPMATUBHOE KAa4eCTBO BOCCTAaHABIUBae-
MBbIX Jeranei. Jlons pacTaunMBaeMbIX LMIMHIPUYECKHX MOBEPXHOCTEH B 001IeM oObeme
00pabotku gocturaet 30 %, a numdyemsix meex — 25 %.

[Ipou3BOAMIOCH COMOCTaBIEHUE, NPUMEHUTEIBHO K 00paboTKe TMib3 LUJIUHIPOB,
BEPTUKAIbHO-PACTOUYHBIX CTAHKOB: yHHMBepcaibHOro 2H78 1 crenuanbHOro 4eThlpexIinyuH-
nensHoro OC-2777 (tabmn. 3). Cranok OC-2777 oqHOBpeMEHHO 00pabaTbiBaeT 4 3arOTOBKU
CO CKOPOCTBIO pe€3aHMsl, MPEBBIIIAONICH B JBa pa3a CKOPOCTh pe3aHus Ha ctanke 2H7S.
bnaronapst 0ombILION KECTKOCTH CTaHKAa M KOHCTPYKLIMHU PE3LOB, BBIIOJIHEHHBIX U3 CBEpX-
TBEPJbIX MaTepUaIOB, MapaMeTpbl 00pabOTaHHOW JETaal COOTBETCTBYET HOpMaTHBaM, B
TOM YHCJI€ TI0 LMJIMHAPUYHOCTH OTBEPCTHSI, KOTOPask COCTABIIAET JOJI0 HE TOJIBKO JOIyCKa
Ha pa3Mmep, HO U J0ITycKa pa3MEepHOM TPYIIbl, MEHBLIETO B 4—5 pas.

OO6nacTh palMOHAIBHOIO UCMONb30BaHUs cTaHKOB OC-2777 1Mo cpaBHEHHIO CO CTaH-
kamu 2H78 HaxoauTcsi HECKOJIBKO BBIIIE 3HAYEHUSI 00bEMOB peMOHTA 6,3 ThIC. ABUTATENICH
B roa (tabu. 3). ['ogoBas 3koHOMHUSI (PMHAHCOBBIX CPEJCTB OT UCIOJIb30BAHUS ITUX CTaH-
KOB IIpU pocTe 00beMoB peMoHTa arperatoB ¢ 10 1o 40 Teic. B rox uzMeHnsiercs ot 34 1o
278 muH p. IIpu u3MeHeHUH BUa PEMOHTHPYEMBIX U3JIeNUil ClIeLUalIbHbI CTAHOK MOXET
OBITh JIETKO MepenpoUIMpPOBaH MO/ pacTauMBaHUE APYIMX T'MJb3 LUIMHIPOB MyTEM pe-
KOHCTPYKLIUHU MPUCTIOCOOJICHUS.

Tabnuya 3
Pe3yabTaThl BLIOOPA CTAHKOB /ISl PACTAYMBAHUS T'HJIb3 IUJIMHAPOB
Mokasarenu O0BbeMbI BBITYCKA, Cranku
ThIC. KOMILJIEKTOB B I'0J] 2H78 0C-2777
6,3 13,260 80,750
KanuranoBioxxeHus, IpUBEICHHbIE 10 19,890 80,750
K TOAy 3KCIUTyaTalyu, MJH p. 16 25,520 80,750
25 39,780 161,510
40 59,670 161,510
6,3 80,287 20,418
OO0mue TeKymme 3aTpaTsl Ha o0pa- 10 127,440 32,400
0OTKy M3IENUH, MIIH P. 16 203,904 51,840
25 318,600 81,000
40 509,760 129,600
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Oxonuanue mabn. 3

IMokaszaTean O0bemMbl BBITYCKA, CTaHKH

ThIC. KOMIIJIEKTOB B I'0/1 2H78 OC_2777

6,3 93,547 101,162

CyMMa KaIlUTANOBIIOKEHNH 1 0OIIHIX 10 147,330 113,150
TeKyIIUX 3aTparT, MIIH P. 16 224,424 132,540
’ 25 358,380 242,510

40 569,370 291,110

[IpencraBnsieT HHTEpPEC BHIOOP U3 TOPU3OHTAIBHO-PACTOYHBIX CTAHKOB YHHUBEPCAIbHO-
ro 2M614, ocHameHHOro TpucocoOieHneM, U cneruanbHoro 13A458 nns o6paboTku
JUTMHHBIX TPEPBIBUCTHIX OTBEPCTUN — KOPEHHBIX OMOp OJ0Ka MUIUHAPOB. 37eCh KapTUHA
HecKoJibko nHas. [Ipu oO6bemax pemonTa oT 6,3 10 40 Thic. arperaToB B Toj 6oiee 3 dek-
TUBHO NMPHUMEHATH YHUBEpcalbHOe oOopyaoBaHue (Tabin. 4). Pa3sHuia B kanuTaaoBlIOXe-
HUSAX M OOIIMX TEKYIIMX 3aTpaTax, OTHECEHHBIX K pabore o0opyaoBaHUs 000MX BHJIOB,
npu yBEIUYCHUH OOBEMOB PEMOHTA arperaroB yMeHbInaercs. lIpu MpeBbIIEHUH 3THUX
00beMoB 40 ThIC. arperaToB B TOJ] 3Ta pa3HUIIA CTAHET HYJICBOW M MCIOJIb30BaHUE CIICIIH-
aIbHOTO CTaHKa cTaHEeT 3((EKTUBHBIM, OJJHAKO 3TOT BBIBOJ HE UMEET MPAKTUYECKOTO 3HA-
yeHus. [Ipu Hegorpy3ke yHUBEpCaIbHOTO CTaHKa padOTaMu YKa3aHHOTO BHJA OHO MOKET
OBITH HCIIOJIL30BAHO ISl BHIMIOJHEHHS APYTUX pabOT mociie 3aMeHbl MPUCTOCOOIeHUs, a
CHEeMATBHBIA CTAHOK ATOTO HE JOIYCKaeT, OH He OyeT BocTpeOOoBaH.

Haubonee mpencraButensHOM U3 MIMUGOBAIBHBIX paboT sABIsSETCS 00padoTKa IIeeK
KOJICHYaTHIX BajoB. OOOCHOBBIBAJICS BBIOOP CTAHKOB ISl MUTH(OBAHUS MICCK KOJICHYATHIX
BaJioB JBurareneil ¢ pabounm odovemMom 4,25 1. CpaBHUBAIUCH YHHBEpPCATIbHBIE CTAHKHU
3B423 nns mmdoBaHUS KOPEHHBIX W MIATYHHBIX MIEEK aBTOTPAKTOPHBIX JBUTATENEH CO
cnernuanbHbiMu ctrankamu X1112-16 (JIT-80) ansa mnudoBanus kopeHHsix meek u X1112-01
JUIs TUTM(OBaHUS MIATYHHBIX 1IeeK (Tad. 5).

OOpaboTka Ha CcHelUalbHBIX HUTH(OBAIBHBIX CTAaHKAaX 00ECIeYMBACT MOBBIIICHHE
IIPOM3BOJUTENBLHOCTH Tpya B 1,75 pa3a mpu AOCTHM)KEHWH HOPMAaTUBHBIX 3HAUYE€HUM pas-
MEpPOB HIEeK M UX HEIMIUHAPUIHOCTH 10 5 MKM.

Tabnuya 4
Pe3yabTaThl BHIOOPA rOPU30HTAIBLHO-PACTOYHBIX CTAHKOB
TMokasarenn O0BbeMbI BBINYCKA, Cranku

ThIC. KOMILJIEKTOB B I'0J] 2M614 13A458

6,3 46,750 54,400

KanuranoBnoxeHnusi, npuBeIeHHbBIE 10 46,750 24,400
K TOAy 3KCIUTyaTalyuu, MJIH P. 16 46,750 54,400
25 46,750 54,400

40 46,750 54,400

6,3 11,466 10,792

OO0mue TeKymme 3aTpaTsl Ha o0pa- 10 18,200 17,130
GOTKY HameImH, P. 16 29,120 27,408
’ 25 45,500 42,825
40 72,800 68,520

6,3 59,136 65,192

CyMMa KanuTaTOBIOXKEHUH M 00X 10 64,950 71,530
TEKYILIHX 3aTpaT, MJIH P. 16 75,870 81,808
25 92,250 97,225

40 119,550 122,920
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Tabauya 5

Pe3yabTaThl BbI00Opa CTAHKOB 1JIS1 LIJIM(OBAHMSA LIeeK KOJIEHYATHIX BAJIOB ABUraTe el

MokasaTemn O0BbeMbl BBIIYyCKA, CraHkH
ThIC. B T'0]] 3B423 XI2-16 X2-01
1,0 41,650 61,200 66,300
KanuranoBnosxenus, npuBeacH- 6,3 83,300 61,200 66,300
HbI€ K TOY dKCIUTyaTauu, MJIH p. 10 83,300 61,200 66,300
40 291,550 122,400 198,900
1,0 14,280 3,264 4,896
OO0mue TeKyIue 3aTpaThl 6,3 89,964 20,563 30,844
Ha 00pabOTKy U3ICIHIA, MITH P. 10 142,800 32,640 48,96
40 571,200 130,560 195,840
1,0 55,930 135,660
CyMMa KanuTalIOBIOKEHUH 6,3 173,264 178,908
1 o0IUX TEKYIUX 3aTpat, MIH P. 10 226,100 209,200
40 862,750 647,700

['panuia sxoHOMHUYECKH 0OOCHOBAaHHOTO MPUMEHEHHSI CIIEIMAIbHBIX CTAHKOB COOTBET-
CTByeT 00BbeMaM BOCCTAHOBJICHHUS JeTalieil okojo 6,3 Teic. B rox (Tadim. 5). [Ipu oObemax
BOCCTaHOBJIEHUs nAetaneil 10 ThIC. B roa pa3Huua 3aTpar COCTaBISIET OKoJo 16,9 muH p.
B I0JIb3Y MPUMEHEHUS CIEIHAIBHBIX CTAHKOB, a MPHU JIOCTIXKEHUH 00BEMOB BOCCTAHOBJIC-
Hus jaetaneit 40 ThIC. B TOf 2Ta pa3HHIA cOcTaBiseT 215 MIIH p. 3a cUeT YMEHBIICHUS
YAENBHBIX KalUTAJIOBIOKEHNUN, OTHECEHHBIX K €IUHUIIE MPOAYKIIMU. 3apa0b0oTHAas T1aTa npu
00paboTKe OJHOM 3aroTOBKM HAa YHHBEPCaJIbHOM 000pyaoBaHHH Oosnblie B 1,77 pa3a coort-
BETCTBYIOIICTO IMOKa3aTels pu 00pabOTKe Ha CHECIHUAIBHOM CTaHKE MpPH JFOOBIX 00BemMax
BbIlTycKa. KanuTanoBnoxkeHus B CielalbHOE 000pyAOBaHHE MpU 00BEMaxX BOCCTAHOBIIE-
Hust 10 ThIC. neTaned B ro/1 MPeBbIaoT B 1,53 COOTBETCTBYIONIMIA TOKA3aTeNh YHUBEPCAb-
Horo obopyaoBanus. [Ipu o0bemax BocctaHoBieHus 40 ThIC. eTaleil B TOJ 3TO COOTHOIIIE-
HHUe ymeHbliaercs 10 1,11 paza.

3akiiloueHue

PecypcocOeperatomas 00paboTka pe3aHHEeM PEMOHTHBIX 3aroTOBOK CIIOCOOCTBYET
YMEHBIICHUIO 00beMa padoT M0 HAHECEHUIO BOCCTAHOBUTEIBHBIX MOKPBITHI U COXPAHEHUIO
YCTaJIOCTHON MPOYHOCTH neraneil. HambombImas akTyaabHOCTh pecypcocOeperaromeii 00-
pabOTKM MMEET MECTO MPU BOCCTAHOBICHHUU AETale, sl KOTOPBIX MPEAYCMOTPEHBI pe-
MOHTHBIC Pa3MECPbI, B 9TOM CIIy4ac JOJUKHBI IPUMCHATHCA CAUHBIC CXCMbI 6a3HpOBaHI/I$I Ha
BCEX PEMOHTHBIX 3aBOJAX, UTO 0OECHEeUnBaET HCIIOIB30BAaHHE BCEX PEMOHTHBIX Pa3MEpoB,
IPETYCMOTPEHHBIX TEXHUUYECKOW AOKyMEHTalue. JTO MO3BOJIMT YMEHBIIUTh B 2—4 pasza
00BeM paboT M0 HAHECEHUIO BOCCTAHOBUTENBHBIX MOKPBITHH (HAIIAaBKOM UM HATIBIJICHUEM )
WM UCTIOJIb30BAHUIO JIOMOJHUTEIBHBIX PEMOHTHBIX JeTaneid. Obmacts a3 dexkTuBHOTO NIpH-
MEHEHHS CIEIMaIbHBIX CTAHKOB I 00pabOTKH T'MIIb3 LIWIMHIPOB U KOJIEHUATHIX BAaJIOB Ha-
YUHACTCSI CO CPaBHUTEIILHO HEOOJBIINX O00BEMOB MpousBojcTBa 6,3—10 ThIC. arperaTtoB
B TOJI.
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