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BBEJEHUE

[Ipu coBpeMEHHOM CEpUITHOM MPOU3BOACTBE ACTAIIU MIPOU3BOMIAT B OJI-
HUX IIeXaX, a COOMPAIOT MAIINHEI, Y36l M TPHOOPH! B Ipyrux. B mporecce
COOpKHU MPUMEHSIIOT PA3IUNYHBIC KPETICKHBIC NETAH, H3ICIUs U3 HEMETal-
JTUYECKUX MAaTEPHAIIOB, MOAIINITHUKY Ka9eHHUs U IPyTUE H3ICITHUS, H3TOTOB-
JICHHBIC HA PAa3HBIX CICHUATU3UPOBAHHBIX MpeAnpuatusx. Hecmorps Ha
9T0, cOOpKa MPOUCXOAUT O€3 JOTIOTHUTEIBHBIX IMOJTOHOYHBIX M JTOBOIOY-
HBIX OIepaInii, a COOPaHHBIC MALIIMHBI M UX YACTHU YIAOBICTBOPSIOT IIPEIHSIB-
JSIeMBIM TPeOOBaHHSIM. DTO BOMOKHO TIPH YCIOBUU B3aUMO3aMEHSIEMOCTH
y3JI0B U JeTaleH.

Panpme B3amMo3aMeHsIEMOCTb paccMaTpuBaliach KakK TMPUHIUT cOOu-
paeMoctu netaneil u y3ioB. Celiuac B3aMMO3aMEHIEMOCTh PACIIPOCTPaHsI-
eTcs M Ha M3HOCOCTOHKOCTH, TBEPIOCTh, BHYTPCHHEE HANpPsUKEHHE, T.€. Ha
KaueCTBEHHbIC MTOKA3aTeNIH, ONPEICIIIONINE HAICKHOCTh U JOJITOBEYHOCTh
paboTHI MaIIHH, Y3JI0B U JACTaNCH.

B3auMo3aMeHsIEMOCTB — TO CBOMCTBO jeTaieil, COOPOYHBIX CIUHHII,
arperaToB 3aHUMaTh CBOE MECTO B MalllMHE 03 JIOTOJIHUTEIILHOW 00paboTKH
U BBITIOJIHSATH TIPU 9TOM 3a7aHHble (QyHKIUH. B3anMo3amMeHs1eMOCThI0 00e-
CTIEUMBACTCS BO3MOXKHOCTh COOPKH WM 3aMEHBI IIPH PEMOHTE JIOOBIX He3a-
BHCHMO U3TOTOBJICHHBIX JICTAJICH.

B3anmo3ameHsieMocTh mopa3ienseTcst Ha MONMHYIO M HEeTIOMHYIO, BHEIII-
HIOI0 M BHYTPCHHIOI, (DYHKIMOHAJIBHYIO M 110 F€OMETPUYECKUM Mapame-
TpaM.

Ilonnas e3aumosamensemocms — 3T0 0OCCIIEUCHNUE 33JJaHHBIX TOKa3a-
TeNel KadecTBa 0e3 MOMOTHUTEIHHBIX MOATOHOYHBIX OIEPAaIlfil B IpoIiecce
cOOpKH TPH U3TOTOBJICHUH MJIM PEMOHTE MAIlIUH U UX y3710B. braaromaps Ta-
KO B3aMMO3aMEHSEMOCTH YIIPOIIACTCS PEMOHT MaIlIH, TaK Kak Ha J00yIo
M3HOCHUBIIIYIOCS JICTANb WK y3€Il 3aMEHSIOT. DKOHOMHUYECKH LeJIeco00pas-
HO TIPAMEHSTD €€ JUIs JeTajei cpeHel TOUHOCTH, a TaKKe I y3JI0B, CO-
CTOSIIIIMX U3 HEOOJIBIIOrO YHCIIA ACTAICH.

Henonnas ezaumoszamensiemocms WCHONB3yeTCs] IPU TPYIIIOBOM ITOJ-
Oope neraseli ( CeleKTHBHAS WIM MHAWBUAyalbHAs cOOpKA), IPU HAIUYUU
KOMIICHCATOpa WU MU pacdeTax Ha OCHOBE TEOPHH BeposiTHOCTEH. [Ipume-
HSIETCSI TAKXKE [UISl COSAMHEHHUI BEICOKOM TOYHOCTU. TOUHOCTH COOPKHU MOBBI-
ITaeTCs BO CTOJIBKO pa3, Ha CKOJBKO TPYIIT OBUIN pacCOPTHPOBAHEI JCTANH.

Buewmnss 63aumozamensiemocms IpucyIlia pasmMepam u opMam npucoe-



JMHHUTEIIBHBIX OBEPXHOCTEH y3II0B M MIX 9KCILTyaTal[HOHHBIM MOKa3aTemsM,
HalpuMep TSI SJICKTPOIBUTATENICH — B3aHMMO3aMEHSIEMOCTb 110 MOIIHOCTH
1 9acTOTE BPAIICHHS.

Brympennss 83aumosamenaemMocms XapakTepU3yeTcs TOUHOCTBIO JIeTa-
JIel, BXOAAIINX B Y3JIbI, HAIIPIMEP B3aUMO3aMEHAEMOCTh IIAPUKOB HIIH PO-
JIMKOB TTOJIIIUITHUKOB KadEHUsI, y3JI0B BEAYILIETO U BEOMOTO BalIOB KOPOOKa
nepenad.

DYHKYUOHANbHAS 83aUMO3AMEHAEMOCHb 00YCIIaBINBACT HE TOJIBKO BO3-
MOXKHOCTH COOPKH HIIH 3aMEHBI IIPH PEMOHTE JTIO0BIX IeTalel y3710B, HO U HX
ONITHMAaJIbHBIE CITykeOHbIe (DyHKIMH. HampumMep, 3yduaroe KoIeco TOIKHO
HE TOJBKO 03 BCAKMX MOATOHOYHBIX OIlepaniii 3aHIMaTh CBOE MECTO B Ma-
IIMHE, HO U TIepeaBaTh TPeOyeMbIi KpyTAIINI MOMEHT, XapaKTepHU30BaThCs
OTIpeIeNICHHBIM MEePEAATOYHBIM OTHOIICHHEM.

B3aumosamensemocms no eeomempudeckum napamempam — HeoOXoau-
MOg yCIIOBHE JUT COOMONeHNS (P)YHKIMOHATBHON B3aNMO3aMEHSIEMOCTH.

@OyHKIMOHATBHYIO B3aHMO3aMEHAEMOCTb CJIETYeT CO3AaBaTh C MOMEHTA
MIPOEKTHPOBAHUS MAIIMHBI WM y371a. [y 3TOro yTOYHSIOT HOMHUHAJIBHBIC
3HAQUCHMSI HKCIUTYaTallMOHHBIX IIOKa3aTele M ONPEnessioT JOMyCTHMBIE
OTKJIOHEHUS. 3a4eM OIPEAENAIOT OCHOBHBIEC Y3JIbI U JETalli, OT KOTOPHIX B
MIEPBYIO OYEPEb 3aBUCAT JaHHBIE IMOKa3aTenu. s 3TUX y3/I0B U AeTaneit
MIPUMEHSIOT TaKHe MaTepPHaNIbl X TEXHOJIOTHIO M3TOTOBJIEHHS, IPH KOTOPHIX
Ha/Ie)KHOCTh, JIOJTOBEYHOCTh M JIPyTHE ITOKa3aTeNu onTHManbHbL. Ilocre
3TOTO BBIABILIIOT (DYHKIMOHAJBHBIC TTapaMeTphl W yCTaHABIMBAIOT OITH-
MaJIbHBIC OTKJIOHEHHUS. [y BHeApeHUs! (pyHKIMOHAIBHON B3aMMO3aMeHsie-
MOCTH Ba)KHOE 3HaY€HHE TPHOOPETaeT KOHTPOJIb JeTaleH, y37I0B U MEXaHN3-
MOB. [TpuHINI QYHKIIMOHATBHOM B3aMMO3aMEHSIEMOCTH — OJIMH U3 IIABHBIX
MIPUHIIUIIOB KOHCTPYHPOBAHUS M TIPOM3BO/CTBA, KOHTPOJIS U AKCIUTyaTallnu
MAIIIMH U y3JI0B.

YpoBeHb B3aHMMO3aMeHsIeMOCTH ITPOM3BOJCTBA XapaKTEPU3YeTCsl KO-
3¢ UIIMEHTOM B3aMO3aMEHIEMOCTH

lE{E = TH;TEI 4 (1)

rae T}, — TPYZOEMKOCTh M3TOTOBJIEHHUS B3aUMO3aMEHSEMBIX JeTaneil u
Y3JI0B JAHHOM MamIMHBL, 15 — 06mas TPyJI0EMKOCTh U3TOTOBJIEHHUS JaHHOM
MAaIUHEL

CrenieHb TPUOIMKEHUS KO3 PHUIMEHTA B3aMMO3aMEHSIEMOCTH K €THHH-
IIe CTY)KUT MOKa3aTeJIeM TeXHUIECKON KYJIBTYPhI POU3BOJICTRA.



1. BBAUMO3AMEHSEMOCTb U TOUHOCTb OBPABOTKHA

ToyHOCTH M3rOTOBIIEHHON (BOCCTAHOBJICHHOM) JETall OLEHHBAIOT IO
TOYHOCTH pa3Mepa, TEOMETPHUCCKON (OPMBI M B3aMMHOTO PACIIONOKEHHS
MOBEPXHOCTEMH, a TaKXKe MO MX BOJHUCTOCTH M IepoxoBaTocTH. [loBepxHO-
CTH JeTajell MalliH pa3sHoOOpasHbl: ITHHAPHIECKHE, chepuaecKkue, TIo-
cKue ¥ T.I. Pa3nuyaioT HOMUHAJIbHBIE U PealibHbIe TTOBEPXHOCTH.

HoMuHabHasi NOBEPXHOCTb 3a/1a€TCSl B TEXHUYECKON JOKyMEHTalUH
0e3 yueTa JomyckaeMbIx oTkiIoHeHu# (HepoBHOcTeil) [OCT 25142 — 82 (CT
COB 1156 - 78).

PeasibHasi NOBEPXHOCTb — 3TO MOBEPXHOCTh, OTPAHUYHMBAIOLIAS TEJIO U
OTZEJISAIONIAs €r0 OT OKPY>KaIOLIEeH Cpelbl.

TounocTh 00paldOTKH XapaKTepHU3yeTCs CTEIEHbIO COOTBETCTBUS Pe-
AJHHON TTOBEPXHOCTH HOMUHAIBHOM.

Horpemnocts 00padoTKM onpeaessieTcs OTKIOHEHHEM peajbHOH Io-
BEPXHOCTH OT HOMHUHAJIBHOM.

[MorpemrHoct 00pabOTKK MOAPA3ALIAIOT HA CUCTEMAaTHYECKUE U CITy-
YalHbIC.

CucreMaTH4eCKUMM Ha3bIBAlOTCS MOTPEUIHOCTH, MOCTOSHHBIE TIO BE-
JIMYMHE U 3HAKy WIM U3MEHSIOLIMECS 110 OIIPEIeIEHHOMY 3aKOHY. 3HaUeHHe
WX MEHSIETCA B 3aBUCUMOCTH OT CTEIEHH M3HOCA U3MEPHUTEIHHOIO HHCTPY-
MEHTa, TeXHOJIOTHIECKOTro 00opynoBanms. CHCTeMaTHIECKHE TIOTPEITHOCTH
OOBIYHO MOBTOPAIOTCS MPH Tepexoae OT OAHON Cepuu 3aMepoB B APYTOMH,
MTO9TOMY MX MOXXHO OOHApYXHUTh U yIECTh.

Cay4aiiHbIMHM HA3bIBAIOT TaKKUe MMOTPEIIHOCTH, KOTOPbIE HETOCTOSHHBI
I10 3HAYCHHUIO M 3HAKY M HE MOTYT OBITH OTIPE/CIICHEI 3apaHee N3-3a HEOIHO-
POIHOCTH MaTepHaa, TEIJIOBbIX U CUJIOBBIX Jie(hopMalnii TEXHOIOTHYECKOM
CHCTEMEI (CTaHOK, IPUCTIOCOOTIEHUE, HHCTPYMEHT, ACTalb) U T.10.

BrusiHne ciny4aifHbIX OTPEIIHOCTEH YUUTHIBAIOT JOMYCKOM Ha pa3Mep.
[Ipu nmomo1y METOI0B TEOPUH BEPOATHOCTEN 1 MaTEMaTUUECKON CTaTUCTH-
K€ MOYKHO MPUOIHM3UTEIBHO OLIGHUTh CYMMapHOE 3HAYEHUE CITy4alHBIX TO-
TPEITHOCTEH.

OO6ecreduTs OMpeaesieHHYI0 TOYHOCTh 00paOOTKH — ATO 3HAYUT TaK 00-
paboTath 1eTaib, 9TOOBI HOTPENTHOCTH €€ TEOMETPHICCKIX TapaMeTpOB Ha-
XOIIMJIUCH B YCTAHOBIICHHBIX Mpejenax. PeaabHble TOBEPXHOCTH OTINYAIOT-
Cs1 OT HOMHHAJIBHBIX HE TOJBKO Pa3MepoM, HO U (POpMOH.



2. PAKTOPbBI, OBECIIEYHNBAIOUIIUE
B3AUMO3AMEHSAEMOCTDb

Jns obecriedeHnsT B3aNMO3aMEHIEMOCTH HEOOXOANMO yUHUTHIBATh ClIe-
ayroie (hakTopsl.

IIpumenenue u coO.iloaeHne cTaHAapToOB. braromapsi mpuMeHEHHUIO
OTEUECTBEHHBIX CTAHJAPTOB U cTaHAapToB COB moBbIIaeTcs ypoBeHb B3au-
MO3aMEHSIEMOCTH, MOSIBIAETCS BO3MOKHOCTD PallIOHAJIBHOIO HUCIOJIb30Ba-
HUS TEXHOJIOTUYECKOTO 000pyA0BaHUS U U3MEPUTEIFHOIO HHCTPYMEHTA.

PanmnonaibHoe KoHcTpyupoBanue u3nesmii. KoHcTpykuus nznenus
JIOJDKHA OTBEYATh COBPEMEHHBIM TpeOoBaHUAM. TpeOoBaHUS K TOYHOCTH
pa3sMepoB u GOpM IeTajel, NX B3aUMHOMY TMOJOKCHUIO TOJDKHBI TapaHTH-
pOBaTh BHICOKHI ypPOBEHb B3aMMO3aMEHIEMOCTH.

I'pamoTHas pa3zpaGoTka u oopmiieHne Yyeprexkeil. Pabounii ueprex
CIIY’)KUT UCXOIHBIM JTOKYMEHTOM JUIst TexHosioroB u pabornukos OTK. Ilo
HEMY pa3padaThIBaIOT M MPOBOJAT TEXHOJIOTHUSCKUH MpoIiece, Ha3HAYaroT
CPeICTBa KOHTPOJS TOYHOCTH KaK MPOM3BOJCTBEHHOrO Ipoliecca, Tak U
TOTOBOM HpoAyKIMH. [y yIpoIeHus: MpOeKTHO-KOHCTPYKTOPCKUX padoT
YCTaHOBIICHBI €IMHBIC TIPABUJIA BBIIOJIHEHUS U OOPMIICHUS YEPTEIKEH.

Pa3pa6oTka 000CHOBAaHHOH TEXHOJIOTUM MPOU3BOACTBA. HeoOxoammo
YBSI3bIBATh SKCIUTyaTAllMOHHBIE TPEOOBAHHS C TEXHOIOTHYECKIUMH BO3MOX-
HOCTSIMHM, TIPHHUMASI 32 OCHOBY SKCILTyaTaIllHOHHBIC TpeOOBaHMS. YCTaHOB-
JieH 00s3aTeNIbHBINA MOPSA0K Pa3paboTKH, opopMIIeHHs U 00palieHus BCexX
BHJIOB TexHoJoruueckoi nokymentanuu (ECT]I).

Heo0xogumasi TouHOCTH M3MepeHnil. TeXHUuYeCKue U3MepeHHsl T0JIK-
HBI OBITH CBSI3aHBI C TEXHHYECKUM IIporieccoM. VCTmomp30BaHUE CTaHKOB,
00ecreynBaroIuX HEOOXOJUMYIO TOYHOCTh IPOM3BOJICTBA, BBICOKAS TOY-
HOCTh M3MEpPEHHH, NMPUMEHEHHE CHIPhS W TONy(haObpHKaToOB HaIICKAIIETO
KadyecTBa CIIOCOOCTBYIOT CO3JIaHUIO B3aMMO3aMEHIEMOCTH, TIOBBIILICHUIO €€
YPOBHSL.

3. POJIb BBAUMO3AMEHSAEMOCTHU B PEMOHTHOM ITPON3-
BOACTBE U EE DO®PEKTUBHOCTb

B npouiecce skcmutyaraiuy Ha IETaly U y3JIbl BO3ICHCTBYIOT MEXaHUYe-
CKHe ycuiusi, cpefia. B pesynbrare MaTepuall CTapeeT, H3MEHSIOTCS pa3Me-
PBIL, 4TO BBI3BIBACT HAPYIICHUE TOUHOCTHBIX XapPAKTEPUCTHK COCTUHICMBIX



JeTaneil ¥ CHIDKAeT pecypc M Halle)KHOCTh pabOTHI MaIIIHH.

Junis obecrieueHust IMTEIBHON SKOHOMHYHON PabOThI TPAKTOPOB, aBTO-
MOOHIICH, CEIbCKOXO3HCTBEHHBIX MAIIMH HEOOXOIMMO TIPH BOCCTAHOBJIC-
HUU WIW U3TOTOBJICHUH JIETallel CTPOro OrPaHUYHMBATh UX pa3Mephbl HCXOs
U3 ycIuoBuil paboThl, XapakTepa M 3HaYCHHsI Harpy3ok. [lpu orpaHuueHUn
pa3sMepoB JeTaleH B 3aJaHHBIX MPE/eNax yIpoIlacTcs Mpouecc COOPKH Ma-
[IMH, CHIDKACTCS TPYIOEMKOCTh OATOHOYHBIX M PETYIUPOBOYHBIX PaOOT.

B ycnoBusAX KpYyMHBIX CIEIUATW3UPOBAHHBIX 3aBOJIOB U PEMOHTHBIX
MacTepcKuX cOOpKa MaIllWH, Y3JO0B HE JOJDKHA OTINYATBCs OT COOpKH Ha
MalIMHOCTPOUTENBHBIX MpeaAnpusaTusX. [03ToMy B3anMo3aMeHIEeMOCTbh TIPH
PEMOHTE MaIlliH HEe MEHEee BaKHA, YeM B MAIIHHOCTPOCHHUH.

Brenpenue B3anMo3aMeHsIEMOCTH B PEMOHTHOM ITPOU3BOJICTBE CIIOCO0-
CTBYET aBTOMATHU3AIMU Iporecca COOPKH y370B 1 MaimuH. CIieriaan3anis
Y KOOTIEpUPOBAHKE MPH TPOU3BOACTBE U PEMOHTE MAIIMH BO3MOXKHBI JIHIITh
Ha OCHOBE B3aMMO3aMCHICMOCTH H3TOTOBICHHBIX HITH OTPEMOHTHPOBAHHBIX
JleTaneu u y3ioB.

CoOmoieHre MPUHIMIIOB B3aMMO3aMEHSICMOCTH JTaeT YKOHOMHYCCKHHA
3¢ deKT KaKk B MaCCOBOM, CEPUITHOM, TaK M SJMHUYHOM MPOU3BOJICTBE, CIO-
COOCTBYET TOBBIIICHUIO KAa4eCTBA MPOLYKIUH, TIPOU3BOIUTEIFHOCTH TPy
1 3QPEKTUBHOMY HCTIOJIE30BAaHUIO MAIIIHH.

4. IIOHATHUSA O JOIIYCKAX U ITOCAIKAX

OcHOBHBIE ONpeAEIeHUs JOIIyCKOB U Iocaliok ycraHosieHsl B CT COB
145 -75.

HpI/I HU3IroTOBJICHHUHN HJIM BOCCTAHOBJICHUU z[eTanei/'I PpUXOOUTCA UMCTh
JIeJI0 C pa3MepaMH.

Pa3mep npeacrapisier co00i YUCIOBOE 3HAUCHHUE TMHEHHOW BETMUNHBI
B BEIOpaHHBIX €AMHMIAX M3MepeHns. HoMUHANBHEIN pa3Mep ompenenseTcs
(I)YHKHI/IOHaJ'ILHI)IM Ha3Ha4YCHUEM CTAJIN U CITYKUT Ha4aJIOM OTCHETA OTKJIO-

Henuit. HoMHHABHBIN pasMep yKa3biBaloT Ha uepresxax aeraneit (D,,.d,,).

Coequnenne — 310 JIF000€ MOJBIKHOE WIIA HETIO/IBIXKHOE COTIPSHKEHUE
JIBYX JIeTaliel, 13 KOTOPBIX OJTHO TIOJHOCTHIO MM YaCTUYHO BXOIHUT B JPY-
ryro. B coemuHeHnn pa3nnyaroT OXBaThIBAIOIIYIO H OXBATHIBAEMYIO ITOBEPX-
HOCTH. [IJIsl HUIMHIPUYECKUX COCIMHEHUHN OXBATBHIBAIOIIEH MOBEPXHOCTHIO
OyJZIeT OTBEpCTHE, a JIJISl OXBATHIBAEMOU — Bal.

HomuHanbHbI pasmep coequnenns (d,, ) — 5To oOumii 115 coeu-
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HSIEMBIX JeTanei pa3Mep, cnymamnﬁ HaAyaJIoM OTCYEeTa OTKIIOHCHHUH KaXK0M1
JC€TalIn COCAUHCHUSA.

JeiicTButennnpiii pasmep (D, d,) nonyuator usmepennem ¢ fomy-
CTMMOM IOTPEMIHOCTBIO0. MI3roTOBUTH A€Tallb ONPENEICHHOIO pa3Mepa Ipak-
TUYECKU ClI0%kHO. [ToaToMy pa3mepsl aeranell TOKHBI HAXOAUTHCS B yCTa-
HOBJICHHBIX IIPEJCIIax.

Mpeneasubie pasmepsl (DD, d, o d, ) orpannuusaior
WHTEpBAJ 3HAUCHUH, MEXIY KOTOPBIMHU JOJDKCH HAXOMUTHCS ICHCTBUTEIH-
HBII pa3Mep TOIHOM J1eTau.

OTki0HEeHHE pa3Mepa — anreOpandeckas pasHOCTh MEXIy ACHCTBHU-
TENbHBIM (TIpeNeNbHbIM) U COOTBETCTBYIOIIMM HOMHHAJIBHBIM Pa3MepOM.
OTKIIOHEHHST MOTYT OBITh TIOJIOXKUTEIBHBIMU (pa3Mep OoJbIlle HOMUHAIb-
HOT0), OTpULATEIbHBIMH (pa3Mep MEHbIIE HOMUHAIBHOTO) U HYJIEBBIMU
(pa3mep paBeH HOMUHATBHOMY ). OTKIIOHEHUS OTKJIAIBIBAIOTCS OT TaK HA3bI-
BaeMOii HyJEeBOW JTMHHUHU, YCIOBHO M300paXkarolell HOMUHAIBbHOE 3HAYCHHE
pasmepa: BBEpX — MOJIOKUTEIBHBIC OTKIOHEHHSI, BHU3 — OTPHULIATEIbHBIC.

IIpenenbHoe OTKIOHeHUe — ajrebpanueckas pa3HOCTb MEXKIY Ipe-
JCTHFHBIM 1 HOMUHAIBHBIM Pa3MepaMH.

Bepxnee omknonenue ES, es — anreOpandeckas pasHOCTb MEXKIY
HanOONBIINM TPEACTbHBEIM W HOMHHAJIBHBIM pa3sMepaMu: JJISI OTBEPCTHS
ES = Dmrzx - Dn; JUTA BaJags = dmrzx - dn-

Huowcnee omknonenue EI, ei — anreOpanmueckas pasHOCTb MEXIY
HAaMMEHBIINM TPEACTbHEIM U HOMHHAIBGHBIM pasMepaMH: Ui OTBEPCTHS
El =D, — D,y; i panael = dmin - drz~

Homyck pa3smepa 7T — pa3HOCTh MEXy HaAaMOONBIIMM W HAMMEHBIIHM
MpeAeTbHBIMU pa3MepaMu (MpeaeTbHBIMUA OTKIOHEHHSIMA): [UTST OTBEPCTHS
TD = Dmrzx: - Dmin; AU Bajia Td = dmﬂ::: - dmin- I[OHYCK CIIY3KHT
MEpoM TOYHOCTH pa3zmepa. YeM MeHbIIe JOIMYCK, TEM BbIIIE TOYHOCTb, U
Ha00OpOT — HU3Kasi TOUHOCTh XapaKTepu3yeTcs OOIbIInUM fommyckoM. OT 10-
ITyCKa HEMOCPENICTBEHHO 3aBUCHUT TPYAOEMKOCTh U3TOTOBIICHUS U CeOeCTOU-
MOCTh JeTaleH, a TakKe B 3HAYUTECIHHOH CTEIIEHU BBIOOP OOOPYIOBAHHS,
CPEICTB KOHTPOJIS, MPOU3BOAUTEILHOCTh 00pa0OTKU. 3HAYCHHE JIOIyCKa
BCEr/a MOJIOKUTEIHHO.

IMouse momycka —30Ha MEX/1y BEPXHUM M HUKHUM OTKJIOHEHUsIMU. [Tore
JOIyCKa — MMOHATHE 0oJIee MUPOKOe, 4eM AOoImycK. [lone momycka XapakTepu-
3yeTcs CBOMM 3HAUCHUEM M PaCIOIOKEHUEM OTHOCHUTEIBHO HOMUHAIILHOTO



pasmepa. [Ipu oHOM U TOM K€ TOITYCKE MOTYT OBITh Pa3HbIC IO PACIIOIOKE-
HUIO TIOJISI JTOTTYCKOB.

Mocagka — 3T0 XapaxkTep coeAUHEHUs aeTalle.

3a3op ompenensercst MOJOKUTEIBHON Pa3HOCTHIO MEXKIY OXBaTbIBaIO-
LM U OXBaTbIBA€MbIM pa3MepaMu AeTajei:

Smﬂx = Dmﬂx - dmz'n =ES5 — EI’(S)
smin = Dmin - d?‘]‘lﬂ.‘-t: = EI — 65(6)

Homnyck 3a3o0pa 7S onuchIiBaeTCsl BEIpaKEHUEM

TS =5, — Spmn=TD—Td(®7)

Hatsr — 370 nonoxuTensHas pa3sHOCTh MEX/y OXBaTbIBAEMbIM U OXBa-
TBHIBAKOIIUM pa3MepaMH JIE€TaJIC:

N?}lﬂx = d?ﬂ.ﬂx - Dmirz =es— EI (8)

Nmz'n = dmin - Dmrzx =es —ES (9)

Homyck Harsira TN omnpenensercs 1o popmyrie
TN=N__.—N_..=TD-Td (10)

Jomyck mocagku TN (S) — 3T0O J0ITyCK 3a30pa WM HATATA!
TN(S)=TN=TS=TD+Td (11)

Takum oOpa3oM, ISl OO0 MOCAIKU HE3aBHCHMO OT €€ BHJIA JIOMYCK

MOCAJIKH TPEACTABIIET cO00M CyMMy JOMYyCKOB OTBEPCTHS M Basla, COCTaB-
JISIFOIIAX COCIUHEHHE.

5. TPAOMYECKOE U30BPAKEHUE ITOJIEM JOITY CKOB. OBO-
3HAYEHME NPEJEJBHBIX OTKJIOHEHUM U PASMEPOB HA
YEPTEXKAX

I'padmyeckuii crmocod M300paKeHUs TOJCH JOMYCKOB TO3BOJIIET ObI-
CTPO OTPEICIIATh XapaKkTep COCAUHCHHUS eTajlell U 00JIeryacT BBIMOTHCHUE
pasnuyHbIx pacuetoB. s rpaduueckoro u300pakeHHE MONeH JOMyCKOB
COMPSTaeMbIX NIETANCH MPOBOAAT HYJIEBYIO JIMHHUIO, 3aTEM CXEMATHUCCKU
M300paXKaoT ACTAIH U HX MOJISIMU JIOIYCKOB, ITPE/IEIbHBIMU Pa3MepaMH, OT-
KJIOHCHUSIMH, TIOKA3bIBAIOT 3HAYCHNUS 3a30POB HJIHM HATATOB (PUCYHOK 1).
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Pucynok 1 - I'paduueckoe nzobpaxeHue:

a — COeJMHSAEMBIX AeTaell; 6 — pacrnoaokeHus Mosei JomyCKoB

[lonst momyckoB nM300paxkaroT B BUAE NMPSMOYTOJBHUKOB C YKa3aHHUEM
MIpe/IeNTbHBIX OTKIOHeHUH. CXeMBI CTpoAT B onpeeneHHoM Maciurabe. [To-
JIOKUTEJIbHBIC OTKJIOHCHUSA OTKJIaAbIBAIOT BBECPX, a OTPHULIATCIIbHBIC — BHU3
OT HyNeBOH TMHUU. M3 1BYyX OTKIIOHEHUI OCHOBHBIM CUMTAETCS TO OTKJIOHE-
HHE, KOTOPOE OIMKE PACTIONOKEHO K HyJICBOH JTMHUH. M3 ABYX MOJIOXKUTEIb-
HBIX OTKJIOHEHUH OCHOBHBIM COUYETAETCS HUKHEE OTKIOHEHUE, a U3 IBYX OT-
pHULATENbHBIX — BEPXHEE OTKJIOHEHUE.

Ha ueprexax nTuHENHHbIE pa3Mepbl U Ipele/IbHbIE OTKIOHEHUs IPOCTaB-
JIAKIOT B MUJUIMMETpPax. Hpez[em,Hoe OTKJIOHCHHs YKa3bIBAalOT MOCJIC HOMMU-
HaJIbHBIX Pa3MEPOB CO CBOMM 3HAKOM; BEPXHUE OTKJIOHEHUS IOMEILAOT HaJl

+0,052 —0,035
+0.035° 40—[!'..[!'52

HBIX 3HAYEHHUIl OTKIOHEHMH MX JAlOT OJMH Pa3 Co 3HAKOM 1 (HampuMmep,

Hwkaumu (Hanpumep, 40 ). Ilpu paBeHCTBE abCOIIOT-

50 £ 0,02). OrkI0oHeHNs paBHEIE HYITIO Ha YepTekax He CTaBaT(HapuMmep,

+0,2
2077, 200_p 7). Yucio 3HAKOB B BEDXHEM M HIDKHEM OTKIOHCHHUSIX BbI-

. 70024 350,032
PaBHMBAIOT N00aBNeHNEM Hynek cripasa (Hanpumep, /U _p 50,39 5 100).

Ha cOopouHbIX yepTexkax npeaeibHble OTKIOHEHHS Pa3MepoB JAeTajei
YKa3bIBAIOT B BUJE JPOOH, B YHCINTEIEC KOTOPOH 3aIUCHIBAIOT OTKIOHCHHUS
OTBEPCTHS, a B 3HAMEHATeJe — Baja.

Mpumep 1. OnpenenuTs NpeeNbHBIE pa3Mephl, JOIMYCKA JETalel, 3a-

. +0,027
30pbI B COSAMHEHHH NI0ca Kol ¢ 3a30pom @ 18 —5g1g

—0,034
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D = 13,000+ 0,027 = 18,027 mm; Td = 17,984 — 17,966 = 0,018 mm;

max

D,..=18+0=18mm; 5, = 18,027 — 17,966 = 0,061 r;
TD = 18,027 — 18,000 = 0,027 m; S, = 18,000 — 17,984 = 0,016 M
d,..=18,000—0,016 = 17,984 mm; TS = 0,061 — 0,016 = 0,045 mr;
d,.. =18,000 — 0,034 = 17,966 m; TS = 0,027 + 0,018 = 0,045 M,

Hpumep 2. Onpenenuts npeaeabHbE pa3Mepsl, JOIYCKH, HaTSATU B COe-

. +0,025
nuHeHnd nocaakoi ¢ Hararom @ 40 ma==
Do = 40,000+ 0,025 = 40,025 Mm; Td = 40,085 — 40,060 = 0,025 MuM;

Dypin = 40+ 0 = 40 Ma; N, = 40,085 — 40,000 = 0,085 mm;

TD = 40,025 — 40,000 = 0,025 MM; N,,,;,, = 40,060 — 40,025 = 0,035 mxy;
gz = 40,000 + 0,085 = 40,085 Mm; TN = 0,085 — 0,035 = 0,050 mw;
i = 40,000 + 0,060 = 40,060 M; TN = 0,025 + 0,025 = 0,050 M.

6. BUJIbI COEJJMHEHUI U IOCAIOK

CoenuHeHue JeTanei 1 MalluH O4eHb pa3HooOpasHbl. OHU Knaccupu-
UPYIOTCS Ha TPYIIHI B 3aBUCHMOCTH OT (POPMBI CONPSTaEMBIX TTOBEPXHO-
CTel, XapaKkTepa KOHTAKTa U CTENIEHU CBOOObI B3aUMHOI'O MEPEMEIICHUSL.

ITo ¢opme moBepxXHOCTEH PA3INYAOT CIEAYIOIINE COCAUHEHHUS: A~
KHe UIHHPUYECKHE U KOHHUECKHUE; pe3b00BbIC U BUHTOBBIC (LIMJINHPUYE-
CKHE U KOHHYECKHUE); 3y0UaThle MITHHIPUICCKIE, KOHUUECKUE, BHHTOBEIC,
TUIIOUJIHBIC, YUEPBAYHBIC U JPYTHE; IUTHIEBbIC, ChepUUECKUE, TNIOCKUE.

Ilo crenenu c¢BoOOABI B3aMHOIO IIEpPEMEILEHUS AeTallell COeIMHEHNs
MOAPA3/IENIAIOTCS HA TAKUE BUIBL:

No008UICHbIE, B KOTOPBIX ITPH padOTe MEXaHNW3Ma OJHA COCAMHSIeMas JIe-
Tajb NepeMEIIaeTCs OTHOCUTENBHO APYTOi B ONPE/ICICHHBIX HAPaBICHUAX
C rapaHTUPOBAHHBIM 3a30pPOM;

HenoosudicHvle, HEPA3bEMHBIE COCTUHEHUS, B KOTOPBIX OJ{HAa COMpsirae-
Mas JieTalb HEMOABM)KHA OTHOCHUTEIBHO Apyroil. B TeueHue Bcero cpoka
CITy*OBI COGAUHEHHUS; 3T COCTUHEHUS OOBIYHO XapaKTePU3yOTCs TapaHTH-
POBaHHBIM HATATOM H pa300pKe HE TO/IIeXKAT;

HenoosudicHvle pazvemisle COSAUHEHUs, KOTOpble pa30uparoT mpH pe-
TYIHPOBKE U PEMOHTE; UX IMEpeXOoaHas TOCaIKa XapaKTepu3yeTcst TH0o He-
OOJIBIINM 3230pOM, JIHOO HATSITOM.
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[To xapakrepy coenuHeHuUS (IIOCAAKE) PA3INIAIOT MTOCATIKH C 3a30POM, C
HATATOM M NIEPEXOJHbIE (PUCYHOK 2).

1. ITocanmka ¢ 3a30poM - TocajKa, Ipyu KOTOPOH Bceraa oOpasyeTcs 3a-
30p COCIMHEeHHUS, T.€. HANMEHBIIHIA MTPEebHBIA pa3Mep OTBEPCTHsI OOJIbIIe
HanOOJNBIIETO MPEACTLHOTO pa3Mepa Bana Wwin paBeH eMmy. [lpu rpadude-
CKOM M300pa)KeHUH TI0JIC JOIyCKa OTBEPCTHUS PACIIONIONKEHO HAJ MOJIEM JI0-
IycKa Baia (pUCYHOK. 2).

T £/
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Pucynok 2. Cxema moseii JOMyCKOB JIsl IIOCAJIKK C 3a30POM
HauGonpmmii 3a30p S, =D

paavep D

Homnranskwii

max — Qpin HIH S . = ES—ei
min = Dmin — Qpax HIH S5, = El —es

Homyck 3a30pa ITS = S, — Sy B8 [TS = ITD + ITd

Cpennuii 3a30p Sep = (Semax + Semin)/ 2

2. [Mocajka ¢ HATSATOM - MOCAJIKA, TIPU KOTOPOU Beerna o0pa3yercs HaTsT
B COCJIMHEHHH, T.€. HAMOOJBIINN NPEACTbHBIA pa3Mep OTBEPCTUS MEHbBIIE
HAUMEHBIIIETO MPENEIBHOTO pa3Mepa Bajia WM paBeH emy. [Ipu rpaduue-
CKOM M300payKeHHH T0JIe JIOMYCKa OTBEPCTHSI PACIOIOKEHO TTOJT ITOJIEM JI0-
mycka Bajia (pUCyHOK 4).

Hawnmenpiuii 3a30p S
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Pucynoxk. 4. Cxema mosieit IOMmMyCKOB IS TOCAKU C HATSTOM
HaunGonpumit Hatsr N, = d. — Dy W14 es — EI
Haumensumit Hatir N, = dpin — Doy WTH €l — ES
Homyck Hatsira ITN = N, — Np;,, wim ITD + [Td

Cpennuii HaTsIT Nep = (Nonax — Noin)/ 2
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7. 3AIAHUE

J171s 3a1aHHOTO CONPSDKEHHMS ONpeIeTuTh: HOMUHAIBHBIH pa3Mep oTBep-
CTHS U BaJia.

BepxHee v HHKHEE OTKJIOHEHHS OTBEPCTHS U BaJa.

IIpenenbHbIE pa3Mepsl OTBEPCTHS H BaJia.

Jlomnyck Ha pa3Mep OTBEPCTHUS U pa3Mep Baja.

[IpenesnbHbIE 3a30PbI MM HATSTH.

Homnyck nocanku. [1ocTpouTh cXemy MoJei J0MyCKOB.

Tabmuna 1 - BapuanTel 3a1anuii

N9 3a1a4ynu 3aHI/ICB pa3Mepa Ha ‘{epTe)Ke NQ 3aJ1a4u 3aHI/ICI) pa3Mepa Ha '{ep-
TCIKEC
1 < +0,030 6 0,004
97530 148 a5 =0.014
+0.102 20,007
2 +0,030 7 —0,284
06015083 0250 -0:356
+0,053 ~0,115
3 +0,023 8 20,033
0205673 530=0.054
+0,002 20,033
4 40,040 9 +0,027
51550032 911 —5 560
20,008 —0,085
5 + 0,040 10 +0,120
0153 5550 041635670
~0,090 40,055

8. IIPUMEP PEHIEHUA 3AJTAYU

[Ipumep 1. 3agano conpsokeHue:
+0,020

+0,003
—0,017

Onpeznenuts HOMUHAJIBHBIM pa3Mep OTBEPCTHS U Bajla; BEPXHEE U HUXK-
Hee OTKIIOHEHUS OTBEPCTHS U BaJjla; IpeAeIbHbIE Pa3Mephl OTBEPCTHS U BaJa;

50
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Jlomyck Ha pa3Mep OTBEpPCTHsI M pa3Mep Balia; IpeebHbIC 3a30phI (MU Ha-
TATH); JOMYCK MOCAJKH.

HaueptuTh cxeMy ToJeH JOMyCcKOB M TIOKa3aTh Ha CXeME OCHOBHBIE 3JIc-
MCHTBI COl'[prKeHI/If[.

Pemenue.
1. HomunanbpHblll pa3Mep OTBEPCTHS U BaJla:
D=d=50Mm

2. IlpenenbHble OTKIOHEHUS
2.1. oTBepcTus
ES =+0, 020 mm;

EI=+0, 003 mm.
2.2. Bana

es=0;
ei=-0,017 mm.

3. IlpenenbHble pa3MepsL:
3.1. otBepcTus

D 2= D+ ES =50 + 0, 020 = 50,020 mm;

D ,in=D + EI =50 + 0, 003 = 50, 003 mm.
3.2. Bara

dmax:d+es=50+0=50MM;

dmin: d+ei=50+(-0,017)=49, 983 mm.
4. Jlomyck Ha M3TOTOBJICHHE!
4.1. orBepcrus

ITD = D pyaxe — Dmin= 50,020 — 50, 003 =0, 017 mu

wm ITD =ES - EI =0, 020 - 0,003 =0, 017 mm

4.2. Bara

ITd=d, . — Appjn=50-49,983 =0, 017 mu

i [Td=es—ei=0-(-0,017)=0,017 Mmm

5. Conocrasisisa OpeAeabHble pa3Mepbl OTBEPCTHS U BaJla, IPUXOAUM

K BBIBOJLY, UTO B JIAHHOM CJIy4ae HMEET MECTO MOCaKa C 3a30POM, TOITOMY
ompeesnsieM:

Smax = Dmax — Qmin= 50, 020 — 49. 983 = 0, 037 mw;
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max = ES —ei =0, 020 — (~ 0,017) = 0, 037 mm;

min= EI —es = 0,003— 0= 0,003 mwm.

S
Smin = Dmin — Qmax = 50, 003 — 50 = 0,003 mu;
S
6. Jlomyck mocaaku:

ITS = Spax — Smin= 0,037 — 0,003 = 0,034 mv;

i ITS=1TD +1Td=0, 017 + 0, 017 = 0,034 mMm.

Cpennuii 3a30p:

Sep = (Smax + Simin )/ 2=(0,037+0,003)/2 = 0,020 um

Cxema monei JOIyCKOB IIpeCTaBlieHa Ha PUCYHKE 5.
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Pucynoxk. 5. Cxema noseit JoyckoB
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