MwuHucTepcTBo TpaHcnopta Poccunckon denepaunm
depneparnbHOe areHTCTBO Xerne3Ho4OPOXHOro TpaHcnopTa
OV BIMO «[JanbHeBOCTOYHbIN rOCY4apCTBEHHbIN YHUBEPCUTET
nyTen coobLieHna»

Kadenpa «CTpoutenbHble 1 NyTeBble MallUHbI»

A.C. KnemeHTOB N.®. Ckpunayes

NMPOEKTUPOBAHUE TEXHOJIOTMYECKUX
NMPOLIECCOB U3roToBJIEHUA
OETANEU MALWUWH

MeTogunueckne YKa3aHuA
Mo BbINOJIHEHUIO KYPCOBOIO NMPOEKTAa

XabapoBck
N3patenbcTteo ABIYTIC
2005



Y[IK 62-2 (075.8)
BBEK K 44-02 5173
K 483

PeLeH3eHTbI:
3aBefyowmn kapegpon «XKenesHoLOPOXHbIN NYTb, OCHOBAHUSA
N pyHaameHTbl» [JanbHEBOCTOYHOIO rocygapCTBEHHOIO
yHUBepcuTeTa nyTen coobLeHns AOKTOP TEXHNUYECKMX HaYK, npodeccop
. M. CmosiHosuy

KnemeHToB, A. C.
[MpoeKkTupoBaHMe TEXHOMOMMYECKUX MPOLLeCCOB M3rOTOBIIEHUSA
K483 petanen mawwuH : Metogndeckme ykasaHusi No BbINOSTHEHNIO KypPCOBO-
ro npoekta / A. C. KnemeHTtos, N. ®. Ckpunades ; nsg. 2-e nepepab. n
pon. — Xabaposck : M3g-so ABIYIC, 2005. — 36 c.

B mMeToauyeckux ykasaHUAX U3NoXeH NOpSLoK BbINOMIHEHUS KYPCOBOro npo-
eKTa Mo NPOEKTUPOBAHUIO TEXHOMOMMYECKNX NPOLLECCOB U3roTOBMEeHNA getanen
MalUWH No AucuunnuHe “TexHonorna mawuHoctpoeHus”. lNpueeneHsl npumepsl
BbINONHEHMA pa3genoB KYpCOBOro Npoekta, HopMaTuBHbIE U CnpaBOYHble CBe-
AeHus. OnpegeneHbl 06beM rpaduyecknx paboT n nopsaok opopmneHnsa no-
ACHUTESTbHOW 3anucKu.

MeToguyeckne ykasaHus npegHasHayeHbl 4S9 CTYAeHTOB AHEBHOW M 3a0uy-
HOM dpopm 0Oy4deHusa no cneumanbHocTn 170900 “lNogbeMHO-TpaHCMOPTHbLIE,
CTpouTEnbHbIE U AOPOXHbIE MaLUMHBLI U 06opyaoBaHKNE”.

YK 62-2 (075.8)
BBK K 44-02 5173

© OY BIMO «[anbHEBOCTOYHbIN roCyAapCTBEHHbIN
yHuBepcuTeT nyten coobwennsa» (OABIYrC), 2005



BBEOEHUE

B kypce gmcumnnuHbel “TexHONornsa MalmMHOCTPOEHNSA” KOMMMEKCHO U3yYaloTca
BOMPOCHI B3aUMOAENCTBUSA CTaHKa, MPUCNOCOBNEHNS, peXxyLlero MHCTPyYMeHTa n
obpabaTtbiBaeMon aetanu; Nyt MNOCTPOeHUs Hambonee npousBOAUTESbHBIX W
9KOHOMMWYHbIX TEXHONOrMYEeCKMX npoLeccoB obpaboTkm aeTanen MallvH, BKoYas
BbIOOpP MeToAa MonyyYeHnsa 3aroToBOK, BbIBOp 000pyaoBaHUA U TEXHONOrMYeCcKom
OCHAaCTKW; MeTobl NOCTPOEHUS NpoLeccoB COOPKM MaLLWH 1 Ap.

PeweHne nepeymncrneHHblX BoNpocoB, 0b6o0LeHe N 3akpenneHne 3HaHuN,
MNONYYEHHbIX CTyAEHTaMu B Kypce AUCUMMNUHBLL “TexHOnorms malmHOCTpoe-
HMA”, NPOM3BOOMUTCA B KypCOBOM MpOeEKTe, rae paspabatbiBaeTca €AUHUYHbIN
TEXHOMNOMMYeCcKNn NpoLecc U3roToBrieHna aetanu. MNpoekT BbINOSHAETCS B CO-
OTBETCTBUM C MHOMBMAOYyarnbHbIM 3agaHneM. B 3agaHun npuBogutcs padoymi
YyepTeX Ha W3roToBneHuve aeTanu, yKasblBaeTCca martepuarn, TeXHU4eckue Tpe-
BboBaHMA Ha M3roToBIIEHWE AeTann u TUN NPON3BOACTBA.

[Mpy BbINOSTHEHUN KYPCOBOro npoekta TpebyeTcs OCHOBHbIMU 3Tanamu npo-
n3BectTn BbIOOP MeToda MNonyyYeHus 3aroToBKW, paspaboTaTb MapLipyT obpa-
B6OTKM, paccunTaTb pPeXUMbl pe3aHUs U NPOU3BECTU TEXHUYECKOE HOPMMUPOBA-
HWe onepauun.

[MpoeKkTupoBaHMe TEXHONOMMYECKoro rnpouecca npeacrasnaeT cobon peue-
HWe MHOroBapuaHTHOW 3aga4yun, npaBuIibHOE peLLeHne KoTopon TpebyeT npose-
AEeHUs1 BO3BPaTHbIX ONTUMU3ALMOHHbIX NepecyeToB. [1Na pelleHns aTon 3agadun
CTyOdeHTaM npegnaraeTcs Npon3sBecTn Bblbop Hauny4ywero sapmMaHTa no Tpebo-
BaHWIO MaKCUMasibHOro MCMNosfb30BaHUS CTaHOYHOro obopyaoBaHUS UNU MUHK-
ManbHOW TPYLOEMKOCTU, BblpaXXE€HHOM HOPMOW LUTYYHOrO BPEMEHWN Ha MU3roToB-
neHve getanw.

KypcoBow npoekT BkNtoyaeT B cebs NOACHUTENBbHYHO 3anncky n yeptex. o-
SCHUTENbHAaA 3anucka SOSMKHA COCTOATb U3 CneayloLwmnx pasnenos:

BBepneHune.

OnuncaHne KOHCTPYKUUKN U Ha3HaYeHus getanu.
AHanmM3 TeXHOSTOMMYHOCTN KOHCTPYKUNK aeTanw.
Bbibop MeToga nosiydeHus 3arotToBKu.
PaspaboTka mapLipyTta 06paboTku.
OnpepgeneHne npunyckos Ha 06paboTky.
PacueT n nccnegoBaHue pexxmMmoB pe3aHus.
TexHn4yeckoe HOpMUpoOBaHWe onepauun.

. OhopmneHne TexHONMOrM4ecKom JOKYMeEHTaLMN.

O6'beM 3anuckun 30-35 ctpaHuy popmata A4 (210-297 mm).

[‘pachuyeckasa 4yacTb KypCOBOIro npoekTa BbIMOMHAETCA Ha nucte dopmata
Al (594-841 mM) 1 JOSMKHA cofepXaTb KapTy OnepauMOHHbIX 3CKU30B TEXHO-
NOrM4yecKkoro npoLecca U3roToBrieHna getanmw.

ONoOGThWNE



1. ONMNCAHUE KOHCTPYKUUUN N HASHAYEHUA OETAIN

B npouecce npoeKkTnpoBaHus CTYAEHT AO/MKEH O3HAKOMUTBLCA C KOHCTPYKLMEN
aetanu, ee HasHa4YeHMEM 1 ycrioBusaMn paboTbl B MexaHusme unu yane. Bce atu
BOMPOCHI AOSMKHbI BbITb N3NOXEHbI B paCYETHO-NOSICHUTENBLHOW 3arnmncke.

[ns TeXHMYeCcKn rpamMoTHOro n 06OCHOBAHHOIO U3MOXEHUA 3TOro pasgena
HeoBXO4ANUMO M3YYUTb YepTexn obLnx BUAOB Yy3r0B M MEXaHU3MOB rA4e Haxo-
auTca geTtanb, AaTb ONMCAHME Ha3Ha4YeHWsi caMon geTanu, OCHOBHbIX €e Mo-
BEPXHOCTEN M BNUSIHUE WX B3aUMHOINO PacnosiOXeHUsl, TOYHOCTU U LepoxoBa-
TOCTW MOBEPXHOCTEN HA KayecTBO paboTbl MexaHu3ama, Ansa KOTOpPOoro U3rota.-
nuBaeTca Agetanb. Ecnu HasHadeHWe geTann HeM3BEeCTHO, TO criegyeT onucaTb
ero no cBoemMy coobpaXeHWto, 0 YeM caefiaTb COOTBETCTBYHOLLLEE MOSICHEHME.
[[OBOpSi O NOBEPXHOCTSAX, HEOOXOANUMO NMpUcBamBaTb KaXaon U3 HUX LmdpoBbie
00603Ha4vYeHus1, Hanpumep, NNOcKoCcTb § wunu Topey K. 3Tn obosHaveHnsa Oomk-
Hbl ObITb HaHeceHbl Ha COOTBETCTBYHLUME MOBEPXHOCTU Ha 3CKU3e geTtanu
(puc. 1.1). Janee cneayet onpeaennTb OOMNYCKM Ha pasmMepbl NOBEPXHOCTEMN,
OTCYTCTBYOLLME Ha YyepTexe (Ha cBoboaHble pa3Mepbl, HeyKa3aHHble OTKIOHe-
HUA POPMbI U PacnonoXeHuns), A1si COOTBETCTBYIOLLEN 3anNMUCU NX B TEXHOSOIN-
Yyeckune KapTbl.
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Puc. 1.1. Cxema HymepaLmm NOBEPXHOCTEN aeTanu

N3 onnucaHns HasHayYeHUst U KOHCTPYKLMK AeTanu OOMKHO OblTb SICHO, Kakue
MOBEPXHOCTU M pa3mepbl MMEKT OCHOBHOE, peLuatoliee 3Ha4YeHne ans cryxeo-
HOro Ha3Ha4YeHUs AeTanu 1 Kakme — BTOPOCTENEHHOE.

B aTom e pasgene cnegyeT Bbicka3aTb CBOM COOOPaXeHUSI OTHOCUTENBHO
NpaBuUNbHOCTM BbibOpa MaTepuana ans AaHHbIX YCroBuiA paboTbl AeTtanu B y3-
ne n uenecoobpasHOCTN ero 3aMeHbl APYrMMM Mapkamu, U KaKMMU UMEHHO.



2. AHAIIN3 TEXHOJNMOIT’MYHOCTU KOHCTPYKLUWUX OETAINN

B npouecce KypcoBOro NpoeKkTMpoBaHusl, Takke Kak U B NPOU3BOACTBEHHbIX
ycrnoBusix, Nobas KOHCTPyKUUs (MaluuHa, y3en, aeTanb) AoimkHa ObiTb TLua-
TenbHbIM 00pas3oM npoaHanuaMpoBaHa. Llenb Takoro aHanusa — BbisIBIiEHME
HeJOCTaTKOB KOHCTPYKLUWN NO CBEAEHUSIM, COAEPXKaLUUMCS B YepTexe N TEXHU-
4yeckmx TpeboBaHMsAX, a Takke BO3MOXHOE YNnydlleHWe TEXHOMOrMYHOCTU pac-
CMaTpVBaeMOW KOHCTPYKLIMM.

2.1. TeXHONOrn4ecKnUm KOHTPOIb YepTexa

TexHonorndecknn KOHTposib paboyero yeprtexa petanyM CBOAUTCH K Tuia-
TenbHOMY ero nsyyeHuro. Pabounin yepTtex obpabatbiBaemon getanu OOSKeH
cogepxaTb BCe HeobxoguMble CBeAeHus, Jalolne npeactasrneHne o getanw,
T.€. BCe NPOeKUnK, paspesbl U CeYEeHUs, COBEPLLUEHHO YETKO U O4HO3HAYHO O0b-
ACHAOLWME ee KOHUrypauui U BO3MOXHbIE CMOCOObI NOMyYeHUA 3aroTOBKMW.
Ha 4epTexe OOMKHbI ObITb YKka3aHbl BCe pa3Mmepbl C HEOBXo4MMbIMK OONYyCKa-
MM, LepoxoBaTOCTb ObpabaTbiBaeMblX NOBEPXHOCTEN, AOMYCKAEMbIE OTKITOHe-
HUA OT NPaBUSTbHON rEOMETPUYECKOM (POPMbI, @ Takke OTKINOHEHUS B3aMMHOrO
pacnonoXxeHusi noBepxHocten. B cnyyae oTcyTCTBUS BO3MOXHOCTM Henocpea-
CTBEHHOIO WM3MEpPEHUA pas3MepoB — MEepecTpouUTb pasMepHyl Lenb. YepTex
OOIDKEH cofepxaTb Bce Heobxoanmble CcBeeHUss 0O MaTepuarne getanu, Tepmu-
yeckon 06paboTke, MPUMEHSAEMbIX 3aWUTHbIX W OEeKOPaTMBHbLIX MOKPbITUSIX,
mMacce getanum v T.n. Takum obpasom, TEXHONMOrMYECKUM KOHTPOMb — BaXKHas
cTagus npoeKkTUpPOBaHUSA TEXHOSIOMMYECKOro npolecca U KOHTPOSss COOTBETCT-
BUA YepTexa TpedoBaHusam ECKL.

2.2. UccnepoBaHue geTtanu Ha TeXHONMONMYHOCTbL

NccnenoBaHue getann Ha TEXHOSNTOMMYHOCTb crneayeT Npou3BecTu no oc-
HOBHbIM Npu3Hakam [9, 12 v ap.].

[Mpn nccnenoBaHnn getanu BbiABAAIOTCA BO3MOXHOCTU YIy4dLIEHUS ee Tex-
HOSTOrMYHOCTN, NPUMEHEHNA MHOIMOMHCTPYMEHTarlbHOM 00paboTkn, MHOrones-
BUAHOIO MHCTPYMEHTA N BbICOKONPOMU3BOAUTENbHbIX PEXUMOB pe3aHusi, YTo Mo-
3BOMAET COKpaTUTb OCHOBHOE W BCMoOMoraTenibHoe BpeMda M LacT OLYTUMbIN
APPEKT OT CHWXKEHUA TPYOOEMKOCTU U NOBbILWEHUS peHTabenbHOCTU npoLec-
coB 06paboTku.

TexHONMOrM4YHOCTb AOSMKHa paccMaTpuMBaTbCA MPUMEHUTENBHO K 3agaHHOM
nporpamMmme Npou3BoOaCTBa.



3. BbIBOP METOOA MNMONYYEHUA 3ATOTOBKMU

Bug v pasmepbl 3aroToBku B OOMbLUEN CTENEHM BAUAIOT Ha TEXHOMormye-
CKMM Npouecc MexaHuyeckon obpaboTku, MCNonb3oBaHMS MaTepuana, Tpyao-
€MKOCTb 1 CTOMMOCTb M3rOoTOBJIEHUS AeTaneun.

Mpn BLIOOPE MeTOAA NOMyvYeHUa 3aroTOBKM crnedyeT NpUHUMaTbh BO BHUMA-
Hue [7, 9, 18 n gp.].

Bbibop meToga npousBogutca no tabnuuam unm rpadukam, roe nokasaHbl
CpaBHUTENbHbIE 06MnacTy LenecoodbpasHOro NPMMEHEHUsT pasnNnUYHbIX METOAOB
B 3aBMCUMOCTM OT Tuna Npomn3BOACTBA M pa3mepa 3agaHus.

KpaTko ob6ocHOBaTb B pacyeTHO-NOACHUTENBHOW 3anncke MeTod nosiyyeHus
3aroToBku. [oAroToBUTb Ha KapTe 9CKM30B 3CKU3 3aroToBKM B MacliTabe npu-
HATOM Onga yepTexa getanu (puc. 3.1). Paamepbl 3arotoBk/M NpOCTaBUTb Nocrne
pacyeTa npunyckoB Ha obpaboTKky (cMm. pasgen 5). MNMpusecTn KO3PDULMEHT UC-
NONb30BaHNA MaTepuana 3aroToBKMu.
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Puc. 3.1. Ockns 3arotoBku

Ocoboe BHMMaHWe OOMKHO ObITb yAeneHO TEXHUYECKUM TpeboBaHUAM K 3a-
rotoBke. Otn TpeboBaHMs M3narawTcs Ha NIMCTE 3CKU3a, OHW AOMKHbI coaep-
XaTb Te YCIOBMs, KOTOpPble, Kak NpaBunio, HEBO3MOXHO M3006pasuTb rpaduye-
Ckn. B TexHnyecknx TpeboBaHNAX yKa3biBalOTCS:

OTKIMOHEHMs1 OT NpaBUNbHON reoMeTpuyeckon opmbl 1 B3aUMHOIoO pac-
MONOXEeHMs1 MOBEPXHOCTEWN;

yKasaHnsa OTHOCUTENbHO TepMO0obpPaboTKM N TBEPAOCTY;

HeyKa3aHHble Ha YepTexe N ackuae obLine pagnycol 3aKpyrneHun, Wwram-
MOBOYHbIE U NIUTENHbIE YKITOHbI;

AO0NYyCTUMbIE NOBEPXHOCTHbIE Ae(EKTHI.



4. PASPABOTKA MAPLLUPYTA OBPABOTKU OETAJIIN

CocTtaBneHne maplipyta obpaboTkm getann umMeeT uenblo aaTb obumin
nnaH obpaboTkn geTanu, HaMeTUTb COoAepXXaHue onepaunn TEXHONOrM4Yeckoro
npouecca n BblbpaTb Heobxoammoe obopynoBaHue, NPUCNOCOBIEHNS N UHCT-
pyMmeHT. [pn paspaboTke MapupyTa HeobxoaMmo noSib30BaTbCA TUMNOBbLIMU
TEXHOMNorM4yecknmMm npoLieccamn n3rotoeneHna getanen [4, 8, 9 n gp.].

Hameuas TexHonorndeckun maplipyt obpaboTkn getanu, cnegyet npuaep-
XnBaTbCA CrnegyoLmnx npasun:

He npoekTupoBaTb 00paboOTKy Ha YHMKaNbHbIX CTaHkax (MpUMeHeHue
YHUKanNbHbIX N OOPOrOCTOSALNX CTAHKOB AOSMKHO OblTb TEXHOMOIMMYECKN U KO-
HOMWYECKN onpaBaaHo);

MCNOMb30BaTb MO BO3MOXHOCTU TOMNbKO CTaHAAPTHLIN PeXyLMi N n3ame-
PUTENbHBIN UHCTPYMEHT;

obpabaTtbiBaTb HanbonbLUee KONNMYeCTBO NOBEPXHOCTEN AeTann 3a OA4HY
YCTaHOBKY W T.M.

Bbibop MapLupyta 06paboTkm OTAenbHbIX NOBEPXHOCTEN AEeTanu M yCTaHOBOY-
HbIX 6a3 Npon3BoanTCsa ncxoasn 13 TpedosaHun paboyero YepTexa 1 Trna 3aroToBKW.

MapLwpyT 06paboTkn NnoBepXHOCTEN NPEACTaBUTL B BUAE NriaHa onepauumn un
nepexonos (Tabn. 4.1).

B Tabnuue nepBoHavanbHO Ha3Ha4MTb NOCeaoBaTeNbHOCTL onepaunn ob-
paboTKn NOBEPXHOCTEN AeTanu, C y4eToM BblIGpaHHON 3aroTOBKMU.

[anee noonepaunoHHO Ha3Ha4YMTb NPOMEXYTOUYHbIE Nepexoabl No obpaboTke
Ka)KOOW MOBEPXHOCTM AeTann C y4eTOM Kracca TOYHOCTU M LepoxoBaToCTh, UC-
X048 U3 SKOHOMWUYECKN OOCTUXKMMOW TOYHOCTM (Tabn. 1 npunoxeHus). Kaxabin
npeabigywni nepexon OormkeH obecnednBaTb HOpMaribHOE UCMONb30BaHWE MO-
CrneayoLLEero, KOTopbli, B CBOK o4epeab, A0rKeH ObiTb TOYHEE npeabiayLuero.

[MocnegHm aTanom cnefyeT npeasapuTesibHO nogobpatb 1 3anucaTb 000-
py4oOBaHME N OCHACTKY, C NOMOLLbI KOTOPbIX BYAyT BbINOMHATLCA onepauuu.

B 3aknoyeHnn npouns3BecTn BbIOOP YCTAHOBOYHbLIX ©a3 (MOBEPXHOCTU, FIMHWUW,
COBOKYMHOCTb TOY€EK U T.M. HA KOTopble ByaeT ycTaHaBNMBATbLCS M 3aKPennsTbCs
3aroToBKa) Ans Kaxgoro nepexofa. YepHosble 6a3bl cneayeT BblbupaTtb No BO3-
MOXHOCTW POBHbIMM U rNagkumm — yaobHbiMu ansa obpaboTkm ynctosbix 6as.

B kauyectBe uncroBon 6a3bl HAMe4aTCa OOHM U Te e NoBepxHocTu. Ecnn
no ycnosusim ob6paboTku getanu 3TO HEBO3MOXHO, TO B KayecTBe HOBOW 6a3bl
Mcnonb3yeTcs gpyras NoOBEPXHOCTb, 0bpaboTaHHass ¢ OAHON YCTAaHOBKN COBMeE-
CTHO CO cTapoun 0a3on U OoTHOCUTENbHO cTapon 6a3bl. [1pOCTPaHCTBEHHbLIE OT-
KNMOHEHUs1 3TOW HOBOW 6a3sbl AOMKHbI OroBapmBaTbCA TOYHbIMM LOMYCKaMW Mo
OTHOLUEHUIO K NMOBEPXHOCTAM, B Hanbornbllen CTeneHn BAUAOWMUM Ha paboTy
aeTtanun B cObpaHHOM MexaHu3Me Unu yane.



Tabnuya 4.1
[1naH onepaunn n nepexonos
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XXenaTtenbHo, 4TOObLI Npu BbIbOpe yCTaHOBOYHOW Gasbl cobntogarnca npuH-
Luun coBmelleHns 6as, 1.e. 4Tobbl cbopoyHasi, yCTaHOBOYHAsA U U3MepUTENbHAs
©a3bl coBnaganu.

MOoXHO pyKOBOACTBOBATbCA CreaylowuMn NpakTUYecKMMn coobpaxeHnamm
npu BbIGOpe YNCTOBLIX YCTAHOBOYHbIX 6a3:

€CNnn Ha YepTexe 0603HaYeHbl BCOMoraTernbHble TEXHOornyeckmne 6asbl
(ueHTpa, BO6bLILKM KOPMYCHbIX AeTanemn), OHNU OOSMKHbl OblTb MCNOSNb30BaHbI B
KayecTBe YMCTOBbIX 6as;

crnegyet NocMOTPEeTb, OTHOCUTENBbHO KakMX MOBEPXHOCTEN OroBapuBaloTCS
MNPOCTPaAHCTBEHHbIE OTKIMOHEHUSI OeTanu, OTHOCUTENbHO KakumxX MNOBEPXHOCTEN
CKOOPAWHUPOBAHbI pa3MepHbIe Lenn, N NPUHATL 3TWU NOBEPXHOCTYM 3a 6Gasbl;

cnenyeT BbISICHUTb, KakuM obpa3omM AeTanb yCTaHaBnvMBaeTcs B cobpaH-
HOM y3re, U MOBEPXHOCTWN, KOTOPbLIE ONpPeaensatoT ee NosfioXeHne B yane, npu-
HATb 3@ yCTaHOBOYHbIE 6a3bl.

Bbibop nocnepoBaTenbHOCTM onepaunn obpaboTku getanu OOSKeH ObiTb
OCHOBaH Ha cnegytoowmx nonoxeHunax. CHavyana obpabartbiBaoTCsi NOBEPXHO-
CTW, MPUHATbLIE 3a YCTaHOBOYHblE 6a3bl. 3aTeM obpabaTtbiBaldTCA OCTarbHblEe
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NOBEPXHOCTUN B NocneaoBaTenibHOCTN, ObpaTHOM CTENeHM TOYHOCTU. Yem Tou-
Hee AoMmkHa BbITb 0bpaboTaHa NOBEPXHOCTb, TEM MO3Xe oHa obpabaTtbiBaeTcs.
[MocnegHen obpabaTbiBaeTcs Ta MOBEPXHOCTb, KOTOpas sBnsetTcsa Hanbonee
TOYHOM U nmeeT Hambornbluee 3HaYyeHne ans paboTtbl getanu. B 4ncno koHeu-
HbIX orepauun Takke BbIHOCAT 06paboTKy nerkonosBpexnaemMblX NOBEPXHOCTEN
(HapyHble pe3bbbl, WNnLbI U T.M.).

[Mpyn npomn3BoaCTBE TOYHbLIX, OTBETCTBEHHbIX AeTanen MaluH MapLipyT ge-
NNTCSA Ha TpuW NocrnegoBaTtesibHble CTagun: YEPHOBYHO, YNCTOBYHO N OTAESTOYHYIO.

Ecnun getanb nogeepraeTca TepMmuyeckon obpaboTke, TO NpoLecc MexaHu-
Yeckon obpaboTKkM 0ObIYHO pa3fendeTcs Ha ABe 4YacTWu: npouecc 4O TepMuye-
ckon obpaboTkm 1 nocne Hee.

[Mpy BbINONHEHUN onepaunin TepMmnyeckon obpaboTkn, YNpoOYHEHU nnu ceap-
KW, TEXHOMOMMYECKUI NpoLEecC OOIMKEH npegycmaTpmBaTb BO3MOXHOCTb MpaBKu
aetanu unm noBTOPHON MexaHn4eckon obpaboTkn Ans yCcTpaHeHNa KOpobneHus.

[Mpn paspaboTke MapLipyTa OOSMKHbI ObITb NMPeayCcMOTpPeHbl KOHTPOSIbHbIE
onepauuu, 3awnTHble onepauun (MegHeHne Ona 3awuTbl NpU LeMeHTaumn, mn
T.M.), onepauum TepmoobpaboTkn n gp.

[MocnepoBatenbHOCTb 06pPaboTKM 3aBUCUT OT CUCTEMbI NMPOCTAHOBKM pas-
MepoB. B nepsyto ovepenb crieqyet obpabaTtbiBaTb T€ MOBEPXHOCTU, OTHOCU-
TeNbHO KOTOPbIX CKOOPAMHMPOBAHO Hauborbllee KONMYecTBO APYrnx rnoBepx-
HocTen. [lepexodbl BTOPOCTENEHHOrO WM BCMNOMOraTenbHOro Xxapakrepa
(cBeprieHMe Menkux OTBEPCTUWN, CHATME hacoK, Npopes3Kka KaHaBOK, 3a4MnCTkKa
3ayceHueB) 0Obl4HO BbIMOMHAKTCA Ha cTaguMm YACTOBOM 0BpaboTKw.

[Mpn cocTaBneHun mMapLupyTta crnegyeT yudnTbiBaTb BO3MOXHOCTb COKpalle-
HWA TPAHCNOPTUPOBKKN LeTaren.

CopepxaHue ornepauun yctaHaBnvBaeTCca obbeaMHEHMEM Tex NepexonoB Ha
onpeaeneHHon crtagum obpaboTkn, KOTopble MOryT 6bITb BbIMNOMHEHLI HA BblOpaH-
HOM TWMe CTaHKa C y4eToMm crocoba 6asnposaHuda. Hanpumep, Ha cTagum YepHo-
BOM 06paboTKM Ha TOKApPHO-PEBOSILBEPHOM CTaHKe MOryT ObITb COBMELLEHbI Nepe-
XOAbl YEPHOBOrO TOYEHUSI HaPYXHbIX MOBEPXHOCTEN, CBEPSIEHUS, 3EHKEPOBaHWS,
3€eHKOBaHWA U1, B Criydae HeoBXoOUMOCTH, pa3BepTbiBaHNA OCEBLIX OTBEPCTU.

Bbibop obopynoBaHus (CTaHka) NpousBoaUTCA NpeaBapuTesibHO nocre yToYHe-
HUSI COAePKaHUA onepaunin. Xapakrep onepaumm u NpUHATLIN MeToq 0b6paboTkn on-
penenstoT TUM cTaHka (TOKapHbIW, ope3epHbIn, WNndgoBasrbHbIM 1 T.M.), @ pasMepsbl
3aroToBKM N 0BpabaTbiBaeMbIX NOBEPXHOCTEN — OCHOBHbIE pa3mMepbl CTaHKa (BblcOoTa
LIEHTPOB, paccToaHMe MeXay LleHTpaMu, pasmep ctona v 1.n.).

BbibpaHHas Mmogenb cTaHka gormkHa obecnevmBaTb 3a4aHHYHO TOYHOCTb 06-
paboTKN, HaMbosbLIY XECTKOCTb M NpoussBoanTenbHOCTb. [lpegnoytutensHa
MoAesib ¢ DONbLWNM 3anacoM MOLLHOCTU 1 Borbllen cTeneHbo aBToMaTmM3aumm
pabo4ero uukna.

OkoHYaTesnbHbIM BbIOOP CTaHKa noaTeBepXaaeTca pesynbTataMu uUccnego-
BaHWA pexuMmoB pesaHud. [Npu Bblibope TMNa KU Modenu MeTansopexylero
CTaHKa B NepBy ovepenb obpaliaeTcss BHUMaAHME Ha BO3MOXXHOCTb 3akperre-
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HMA B HEM 3aJaHHOW AeTanu (paccTosiHMe MeXAy ueHTpamMum v HambonbLiunin
AnameTp obpabaTbiBaemMon feTann y TOKapHbIX CTaHKOB, pasMepbl CTaHka U
HanbonbLKNN xo4 Aonbsika y CTporanbHbIX U A0N6eXHbIX, HaMbONbLLINA YCIOB-
HbIM OMaMeTp CBepneHns N BepTUKarbHOE nepemMelleHne LNUHOena y cBep-
NUIBbHBIX U T.M.). 3aTeM aHanM3npyrTCAa MOLLHOCTU rNaBHbIX anekTpoaBuraTe-
nen n nx npegnonaraemoe cooTBeTcTBue ana obpaboTkn 3agaHHoOW getanu. U,
HaKoHeLl, nccrnenyrTca gManasoHbl U YACNOo CTyneHen nodad M 4acTtoT Bpalle-
Hua wnuHgena. NpegnoyteHne criegyeT oToaBaTh CTaHkam ¢ 6onee Wwnpokomn
paspeLuatollen cnocobHOCTLIO YKa3daHHbIX Bbille napameTpos. Npu Bbibope Tu-
na n MoLenu CTaHka MOXHO ucnone3oBaTtb nutepatypy [1, 16, 18 n gp.].

[Mocne BbIGOpa TUNa cTaHka, ero nacnopTHbIE XapaKTePUCTMKN 3aHOCATCS B
NOACHUTENbHYIO 3aMUCKYy N pacCYnUTbIBAIOTCA BCE CTYMNeHW nogay M 4acToT Bpa-
LLIeHUs1, KoTopble Yy BOMbLIMHCTBA CTAHKOB M3MEHSAIOTCA B reOMEeTPUYECKON Mpo-
rpeccun. PacyeT HaunHaeTcs C onpepeneHns 3HameHaTesnsi reoMeTpu4eckomn
nporpeccum:

Anga cTyneHen nogad

Smax
Smin
rge Smax, Smin — MaKkcMmalibHad n MMHUMalribHaa nogavun y Bbl6paHHOFO CTaH-

kKa, MM/00; Z— KOnM4YecTBO Nogav;
AN CTyNeHemn 4YacToT BpalleHns

j =z (4.1)

: (4.2)

rae Nmax, Nmn — MakcMMarnbHas U MMHMMarnbHas YyacToTa BpalleHUs LUNUHOe-
N4 cTaHka, 06/MUH; Z — KONNYECTBO CTYNeHen YacToThl BpalLeHus.
Nocne onpegenerHna | u | i, X HEOBXOANUMO CKOPPEKTMPOBATb U MPUHATb
bnwkanwme ctaHgapTHble 3HaveHus: 1,06; 1,12; 1,26; 1,41; 1,58; 1,78; 2,0.
CTyneHn nogay u 4acToT BpaLleHus onpeaensatTca crnefyowmmMmn paBeHcT-
BaMMU:

SlZSmin; N1 = Nmin;
S2=S7] ; Ns=nyj ;
832511 2; n3:n1'J: 12;
S=5"] 5 Ng=ny j 15
312311@(: Sl,J n—l, r]m: r]max: nl] m-
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AHanorn4yHo onpegenseTcs war ABONHbIX XO40B ANA CTAaHKOB C NPSAMOSIU-
HENHbIM rriaBHbIM PaboymM OBMKEHUEM.

Ansa mexaHndeckon obpaboTkm nobown AeTtanun, Kpome MeTannopexyLumx
CTaHKOB, TpebyeTca elle M TexHonormdeckasd OCHacTKa, TO eCTb, pasfun4yHble
MHCTPYMEHTbI N npucnocobnenus. MNpucnocobneHns Heobxoammbl, YTOObLI ycC-
TaHOBUTb W 3aKkpenuTb geTtanb, obecrneyms npu aToM Tpebyemoe Ha faHHOW
onepauuu B3anMHOe pacrnonioXXeHne cTaHka, geTanu 1 pexyLiero UHCTpymeHTa.
[ns aTon uenu Mcnonb3ylTCsa CTaHOYHblE NPUCNOCODMEHUs K MeTanmnopexy-
MM CTaHKaMm (yHMBepcarnbHble U cheuuanu3vpoBaHHble) Takue, Kak ABYX-,
Tpex-, YeTbIpexKynaykoBble CaMOLIEHTPUPYHOLLMECHA NaTPOHbI; Pas3fIM4yHOro Tuna
onpasku (LEHTPOBblE, LWNULEBbIE, 3yb4yaTble); CTAHOYHbIE TUCKM C PYYHbIM WU
MeXaHUYeCKUMWN NpUBOLaMMU; KOHOYKTOPbI; NAIUTbI; CTAHOYHbIE LIEHTPbI; pa3nuny-
Hble XOMYTUKW; rmapo- U MTHEBMOUUIUHAPLI U T.4.

OT cTeneHn OCHaLLEHHOCTU TEXHOSTOMMYECKON OCHACTKM BO MHOITOM 3aBUCUT
npounsBoanTenbHOCTL 06paboTkn. CTOMMOCTb OCHaCTKU BbICOKa. 3a4vacTylo oHa
cocTtasndeT okosio 80% Bcex 3aTpaT Ha NOAroToBKYy npousBoacTtsBa. [loaTomy
cnegyeTt UMeTb B BMAY, UYTO B YCIIOBUAX UHOMBUOYANTBHOIO U MENKOCEPUMHOIO
Npoun3BoACTBa crnefyeT BblIbMpaTb, B OCHOBHOM, TUMOBLIE YHUBEPCASbHbIE MHO-
rouenesble CTaHOYHble npucnocobneHus. CeegeHna o TMNOBbLIX Npucnocobrie-
HUAX MOXHO nonyyuTb 13 [15, 18, 21].

PexyLime MHCTpyMeHTbI paboTatoT B yCnoBuAX B0MbLINX HAarpy30K, BbICOKNX
Temnepartyp, TpeHna u wusHoca. [1o3aToOMy WHCTpyMeHTanbHble MaTtepuansl
AOJTKHbI YO0BNETBOPATL 0COBLIM aKCnnyaTaumMoHHbIM TpeboBaHusam. MaTepuan
paboyen YyacTu MHCTPYMEHTa AOSHKEH MMEeTb DONbLUYK TBEPLOCTb (3HaAYUTENDb-
HO BblLle TBEPLOCTM MaTepuana obpabaTbiBaemMon 3aroToBk1), BbICOKME OOMNYC-
Kaemble HanpsbKeHUst Ha n3rnb, pacTskeHune, cxaTtne u KpydeHue. BaxHenwmmm
XapakTepucTUKamm ABNAKTCA KPAaCHOCTONKOCTb M M3BHOCOCTOMKOCTb.

BOMbLWMHCTBO KOHCTPYKLUMA MeTannopexyLero MHCTpyMeHTa SBMSeTCs CO-
CTaBHbIMM — paboyast 4acTb U3 MHCTPYMEHTANbHOro MaTepuana, a KpenexHas
N3 0ObIYHbIX KOHCTPYKUMOHHLIX cTanen (40, 45, 50, 40X n gp.).

Pabouyto yacTb B BMAE MNACTUH UNU CTEPXKHEN COEOMHAIT C KpeneXxHomn
AeTanblo NPy NOMOLUM CBApKW, MamkM Unn creuuanbHbIX BblCOKOTEMNepaTyp-
HbIX KIeeB, MeXaHN4YeCKoro KpensieHnsa v ap.

B HacToswee Bpemsi Hanbonee 4acto HaxoOaT NPUMEHEHME crneayoLlmne nH-
CTPYMEHTarnbHble MaTepuarnbl: yrinepoaucTble, NermpoBaHHblie U BbICTpopexyLLne
cTanu; meTannokepamMmnyecKkmne Crnrasbl; CBepXTBepable MaTepuansl 1 abpasuBsbl.

JlermpoBaHHble MHCTpyMeHTarnbHble ctanu (9XBIT, XBI', XI', 6XC, 9XC u gp.)
NCMNONb3YTCA ONA U3rOTOBNEHNA NPOTSXKEK, CBEprl, MEeTYMKOB, nnawlek, pas-
BepToK. OHM uMetloT KpacHocTonkocTb 250-300 °C u gonyckarT CKOPOCTb pe-
3aHna 15-25 m/MuH.

Bonee wwnpokoe npumMeHeHune HaxogsaT 6bicTpopexywme ctanu. Cambimu
pacnpocTpaHeHHbIMK siBnstoTesa: P9, P12, P18, P6M3, P6M5, P9®5, P14d4,
P18®2, PIK5, P9K10, P10K5®2, P10K5®d5. TBepaoCTb TakMx cTtanen cocras-
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naet HRC 62-65, kpacHocTtonkocTb 600-630 °C. Obnagasi NOBLILLEHHON WU3-
HOCTOWMKOCTbIO, OHM MOryT paboTaTb co ckopocTamu 4o 100 M/MuUH.
MeTannokepamuyeckue TBepAable CrnraBbl COCTOAT M3 KapbmuaoB Bonbdpa-

Ma, TutaHa u TaHtana (WC, TiC, TaC), HaxogswmMmncs B MeTannm4yeckom Ko-
b6anbte (Co). OHM NpUMMEHSATCHA B BUAE MNACTUHOK, U3roTaBfMBaeMblX METO-
A0M MOPOLLKOBOW MeTansiyprum, sakpensiseMblX Ha Jep)KaBKaxX pexyLiero NHCT-
pymeHTa. MeTannokepammnyeckmin TBep4oCnnaBHOM MHCTPYMEHT obnagaeT Bbl-
coknmu TBeppoctbto (HRC 80-92), M3HOCOCTOMKOCTBIO M KPACHOCTOMKOCTbIO
(800-1000 °C). 310 nos3sonseT Bectn obpaboTky co ckopocTamm 4o 800 M/MUH.

TBepable cnnaBbl LENATCA Ha cregywwue rpynnbl.  ogHokapbuaHble
(Bonbhpamosble) — BK2, BK3, BK3M, BK4, BK6M, BK6 n gpyrvne cnnasbl; ABYX-
kKapbuaHble (TutaHo-BonbpamoBble) — T30K4, T15K6, T5K10, T5K12 n gpyrue
cnnasbl; TpexkapbugHble (TUTaHo-TaHTanoBonbgpamosbie) — TT7K12, TT10KS,
TT8K6 u ap.

TBepable cnnasbl rpynnbl BK mncnonb3yotca ona obpaboTkn TBepAbiX U
XPYMNKMX MeTansios, nriacrMacc u HemeTtannnyeckux Mmatepuarnos.

[ByxkapOuaHble crnnasBbl pekomeHAayTca ana obpaboTkn usgennn ms nna-
CTUYHbBIX U BA3KNX MeTarnsioB 1 CryaBoB.

TpexkapbuaHble cnnaebl OTANYAOTCA OT NEPBbIX ABYX MOBbLILLEHHON W3HO-
COCTOMKOCTbIO, MPOYHOCTLIO U BA3KOCTLIO U MPUMEHSTCA ana obpaboTkn ae-
Taneun u3 TpyaHoobpabaTbiBaeMblX CTanen ayCTeEHUTHOroO Knacca.

B nocnegHue rogbl Bce 6oree WMPOKO MUCMOnNb3yTcsa 6e3BoribdpamoBble
TBepable cnnasbl TM1, TM3, TH-20, TH-30, TH-40, KTH-16 n gpyrve cnnasbl
Ha OCHOBe KapbuaoB vnNu gpyrux coeanHeHun TutaHa ¢ gobaeskamun monnbae-
Ha, HUKeNs n apyrux Tyronsaskux metannos. Hanpumep, cnnas TM1 umeet ms-
HOCOCTOMKOCTb Npu obpaboTke ctann 50 B 2 pasa Bbilwe, YeMm cnnas T30K4.

[MponsBoanTenbHOCTL 06paboTkM pe3aHneM CyLLeCTBEHHO BO3pacTaeT npu
NCMNONb30BaHMN UHCTPYMEHTOB, OCHALLEHHbIX NOSIMKPUCTaNIamMm CBEPXTBEPAbIX
matepuanos (CTM) Ha ocHoBe kybuyeckoro (KHB) wnu sropuunogobHoro (BHB)
HUTpuaa 6opa n cnHTeTndecknx anmvasos (CA).

B HacToswee BpeMsa MHCTpYMEHTanbHas NpoOMbILLIEHHOCTb BbliNyCcKaeT Be
rpynnel CTM Ha ocHoBe HUTpuaa 6opa (KoMno3uTbl) U yrinepoaa (nonukpucTan-
nn4yeckme anmasbl).

TBepOoCTb MONIMKPUCTaANSIMYECKNX anmasoB Bbllle, YeM TBEepAOCTb KOMIO-
3autoB. OgHaKo TennocToMKoCcTb B 1,5-2 pasa Huke. KOMMNo3nTbl NpakTUyecku
NHEPTHbI K YepPHbIM MeTannam, a anmMasbl NPoSABASAT K HAM 3HAUYUTENbHYIO ak-
TMBHOCTb MpPW BbICOKMX Temnepartypax. 3TO NPUBOAUT K TOMY, YTO UHCTPYMEHT
n3 CTM Haubornee BbIrOAHO UCMONbL30BaTb HA aBTOMATUYECKUX JIMHUAX, CTaH-
kax ¢ YlY, B rubkMx NpomM3BOACTBEHHbLIX MOAYNAX, TO €CTb TaMm, rge obecneyn-
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BaeTCs ONTUMaribHbIN PEXUM pe3aHud, UMeeTCs BO3MOXHOCTb MiaBHOro BBOAA
N BblBOA4A MHCTPYMEHTA M3 KOHTakTa ¢ obpabaTbiBaeMon 3aroTOBKOW, BbICOKO-
30 PEKTUBHbLIN KOHTPOIb 3@ ero aKcnnyartauuen.

3Ha4nTenbHYO posib Npu obpaboTke MeTansioB pes3aHMem urpalT Tun u
reoMeTpust pexyLluen 4yactu MHCTPYMEHTA, a Takke nepuon CTOMKOCTU, TO eCTb
Bpems paboTbl B MMHYTax 40 3aTynneHna n HeobxoaMMoCTU 3aTOYKMW.

B kypcoBoM npoekte He06XO0OMMO 3aHECTU B NMOSICHUTENBbHYH 3anucKy cBe-
AEeHUs1 0 BblIODpaHHOM MHCTPYMEHTE C YKasaHMEM ero xapaktepuctuk. [pu Ha-
3HayeHn N BbIBOPE MHCTPYMEHTOB N UX NapaMeTpoB crneayeTt Mofib3oBaTbCA
cnpaBoYHOW NuTepatypon [1, 2, 6, 16, 18, 22 n gp.].

5. ONPEAOENEHUE NMPUMYCKOB HA OBPABOTKY
N HA MPOMEXYTOUYHbLIE U UCXOOHbLIE PASMEPbLI 3ATOTOBKU

5.1. O6wme nonoxeHud

B KYpCOBOM MNpOEKTe CTyaAeHT OOoJKeH pacyeTHO-aHalmlMTn4eCkMuMm MeTogoMm
onpegennTtb NpuUnyckn Ha 3arotoBkKy U npegeribHble pasMmepbl O5A ogHoun no-
BEPXHOCTU, NO YKa3aHUK pyKOBOOUTENA NPOEKTa, a And OCTallbHbIX NMOBEPXHO-
CTEN — ONbITHO-CTATUCTUYECKUM METOLOM. ,D,J'IFI aHaJIMTU4ECKOro pacyeTta Bbl-
6I/IpaPOTC$I NOBEPXHOCTU, K KOTOPbIM NpeabABNAOTCA HanbonbLine Tpe6OBaHI/IFI
Nno TOYHOCTU N LLIEepPOXOBATOCTMU.

5.2. Mopsaaok onpeaeneHusi NPMNycKoB
W nNpeaenbHbIX pa3MepoB pacyeTHO-aHaNIMTUYeCKMM MeToAO0M

[MogrotoBuTb Tabnuuy no dgopme tabn. 5.1. n 3anucatb B epaghy 1 nocne-
AoBaTesibHbIN NOPSAOK TEXHOMNONMYECKMX nepexodoB no obpaboTke NoBepxHO-
ctn. MNMocnegoBaTenbHOCTb MPUHUMAaETCA N0 MapLipyTy obpaboTKn NoBepXHO-
cTn (cm. Tabn. 4.1).

OnpepenuTb 1 3aHecTn B Tabnuuy 3HadeHus R, T, r, e ona Kaxgoro nepe-
xoda (epagpbl 2-5), rae B MKM:

R, — BbICOT@ MUKPOHEPOBHOCTEWN;

T — rnybuHa gedeKTHOro cnos;

I — CyMMapHas BefM4YnHa NpoCTPaHCTBEHHbIX OTKITOHEHWUN;

€ — NMOrpeLLIHOCTb YCTaHOBKM.
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Tabnuya 5.1
AHanNUTMYecKnn pacyeT NPUNYCcKoB 1 NpeaernbHbIX pa3MepoB

| MpenenbHbie
s 0 A D - MpepenbHble
3 OneMeHTbI Npu- c = >0 pasmepbl 3aro-
£ 5= s 3Ha4YeHus npu-
S nycka, MKm = S =3s |8 3 TOBKM NO nepe-
S s = <3 S o NyCKOB, MKM
Q I R = 3 q§> xogam, MM
O = > T o (o8 C o = = = = =
(©] c =90 o c © ¥ s = s =
e S S Ig= |z &= 3 3 3 3
2 | 2 e ITIZ |x o ) 1 ) )
Tl e | = 5=8 |8 3 T = T =
1P = |2 |0 oS Q.= > T o o o o
T © 3 o = = = =
= o o = ¢ e ¢ ¢
1 23|14 |5 6 7 8 9 10 11 12
NToro

3HayeHns napameTpoB R, 1 T ansa Hanbonee BCTpevaroLwmxcs crnydaes npu-
BeaeHbl B Tabn. 2 npunoxeHusi, a Gonee nonHble cBeAeHUA NpuBeAeHbl B
cnpaBOYHUKAX MALLMHOCTPOUTENS U MeTannucTa.

[na 3aroToBOK M3 npokaTa CymMMapHas BenunvMHa MpOCTPaAHCTBEHHbLIX OT-
KnoHeHnn r (epacha 4) onpegensercsa no gopmyre

r=r2 +r2, (5.1)
Kb Y
roe I — KpMBK3HA 3aroTOBKM, MKM,
r =Dk’ 1, (5.2)
Kp
roe Dk — yoenbHas kpuusHa, MkM/MM (cM. Tabn. 3 npunoxenus); | — paccros-

HMe OT JanbHero koHua obpabaTbiBaeMoW MOBEPXHOCTU OO0 OMopbl, NMPU KOH-
CONbHOM 3aKpenreHun; Npu 3aKpenneHun B LeHTpax — YABOEHHOE pacCTOosiHMe
OT CeYeHusl, Ans KOTOporo onpeaenseTcs Npunyck 4o onvkanwen onopbl, MM;

r y — NOrPEeLHOCTb 3aUEHTPOBKN, MKM,

r, =025 (Vd?2 +1), (5.3)

roe d — gonyck Ha pasmep NMOBEPXHOCTU 3aroTOBKW, MKM (3HaAYeHMS [OMYCKOB
d npuBegeHbl B Tabn. 4 NpUNOXEHUS).
[ns wraMmnoBaHHbIX 3aroTOBOK CTEPXXHEBOro Tuna (Barnbl, pbldarm u T.n.) u

OTJIMBOK
r:\/r2+r2 +r2, (5.4)
Kp oM Yy
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roe Iy, w Iy onpedensatTca Takke kak v ana dgopmynsl (5.1); ¢y, — npo-
CTPAHCTBEHHbIE OTKIMOHEHUA U3-3a CMELLEHUA CTEPXKHEN UMW LITAaMMOB, MKM
(npnBeaeHbl B Tabn. 5 NpunoxeHuns).

[ns wTamnoBaHHbIX 3aroTOBOK TMMa OUCKOB C OTBEPCTUAMM

r:\/r2 +r2 +r2 , (5.5)

Kop M IKC

rae I’Kop - Kopo6neHme 3arotoBKkW, MKM; I »;, — MPOCTPaAHCTBEHHbLIE OTKINOHE-
HUA N3-3a CMeLleHna wtamna, MKM; I 5. — SKCUEHTPUYHOCTb OTBEPCTUA, yyin-

TbiBAETCA B paananbHOM HanpasneHnn. 3HaveHus I yop, I ey, ' oxe NPMBEAEHDI B
Tabn. 5 npunoxeHus.

MNocne nepBbiX NEpexoaoB MexaHU4eckol oOpaboTKn BennymHa npocTpaH-
CTBEHHbIX OTKIOHEHUI GepeTcs B OONAX 3HAYEHWI, NOMy4YeHHbIX Ha npeablay-
WMX cTaamax obpaboTkn. CymmapHoe 3HayeHne MPOCTPAHCTBEHHbIX OTKIOHEe-
HUA yMeHbllaeTca ¢ Kaxabim nepexogoM:r 2=0,06" ri1; r3=0,05" r 2;
rs=0,05 r2ur.a.

MorpeluHOCTb ycTaHoBKM € (epagha 5) noacunTbiBaeTcs No popmyne

_1.2,.2, .2
e—J%5+gg+%w, (5.6)

roe € — NOrpeLHoCTb 633I/IpOBaHI/IFI, MKM; €3 — NOrpeLlHoCTb 3aKpenseHus,
MKM; enp — NOrpeLHoOCTb, Bbl3BaHHaAA HETOYHOCTbIO U3roTOBJIEHNA FIpI/ICI'IOCO6-

d y
JIEHUNA: enp ZE, T.€. MNMOJIOBMHA OO0NyCKa Ha BbINOJIHAEMbIN pa3Mep. 3Ha4veHus

€;, €3 npuBegeHbl B cnpasoyHom nutepatype [10, 18 n gp.].

[Mpn obpaboTke B LeHTpax, Npu NPOTArMBaHUW, pasBepTbiBaHUM U BecLeH-
TPOBOM WINJOBAHUM NOTrPELLHOCTL YCTaHOBKKN € =0.

[Mpn obpaboTke 3aroToBKM C OQHOW YCTAHOBKW NPU HEM3MEHHOM 3aKkpensie-

HWM 3arOoTOBKM 3HA4YeHUs €3 npuHUMaTb ONs pacyeTa npunycka TONbKO MoA
nepBbi nepexod. [ns pacyeTa npunycka nofd BTOPOW Nepexod NOrpellHoCTb
3aKpenneHuns onpegensieTcs no opmyne

e =e k+te (5.7)

uno'
3 Jii1

rae K — koapuumMeHT yTouHeHus (K =0,06); €; | — NOrpeLHoCTb 3aKpenmneHus

Ha NpeaLWecTBYOWEM Nepexoae; euH — MOrpeLIHOCTb NHAEKCaLUUK NOBOPOT-

0
HOro ycTpoicTBa (MOBOPOTHOrO CToMa, WnuHaensHoro 6apabaHa, peBorbBep-

HOW ronoBKWU 1 T.M.): euHaz 50 MKM.
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Mpy pacyeTe NpuUMNyckoB MNoA Mnocneaylolmne nepexonbl NorpelHocTbio 3a-
KPENMEeHUs MOXXHO NpeHebpeyb U y4nTbiBaTb TOMNbKO MNOMPELUHOCTb MHAEKCALUN.
[anee BbIMUCNIUTL U 3anucaTtb B epaghy 6 3HAYEHUs pacYeTHbIX MUHUMarb-
HbIX NMPUMNYCKOB Mo hopmyrnam:
[Ns NOBEPXHOCTEN, 06pa3oBaHHbIX TENamMu BpalleHns

2z =2 (Re_,+T 4 r2  +e?),

i min 1 i-1 -1 i (5.8)

rae i — MHOEKC BbIMOMHAEMOro nepexoaa; i—1 — NMHOEKC NPeaLLecTBYOLEro ne-
pexona;
NS NNOCKUX NOBEpXHOCTeN, obpabaTtbiBaeMblx NocnenoBaTenbHO

Gmin =Rt oot (5.9)

AnNga NO0CKMX NoBepxHoCcTen, obpabaTbiBaeMblix NapannenbHO

Zzimin_z (Rzi_1+'|'i_1+ri_1+ei). (5.10)

CumBon 2Z ucnonb3yeTca Ans 0603Ha4YeHuUst CUMMETPUYHOro Mpunycka,
Z — aCUMMETPUYHOTO.

B epage 7 pna BHeWHMX MOBeEpXHOCTEN (Banbl) NPOCTaBUTb pacyeTHble
HauMeHbLUNe pa3Mepbl, Ha4YMHAs C KOHEYHOro (4epTexHoro) pasmepa, nyTem
npubaBneHnss pac4eTHOro MMHUMAsbHOrO NPUMNYCKa KaXXgoro TeXHONOrm4yeckoro
nepexofa. [ns BHYTPEHHMX NoBepxHOCTen (OTBEpPCTUS)) NpPocTaBUTb HanMbOMb-
LUMe pasmepbl, HAYMHAA C KOHEYHOro (YepTeXHOro) pasmepa, NyTemM BblYUTAHUSA
pacyeTHOro MMHMMarbHOro NPUMNycKa KaXXaoro TEXHONOrM4Yeckoro nepexoaa.

B epage 8 npoctaButb onycku Ha nepexonbl. Kak OblNno ykasaHo Bbllle,
AOMNYCK Ha 3aroTOBKY NPOCTaBndaeTcs no TabnuyHbiM gaHHbIM (Tabn. 4. npuno-
XeHus). [lJonyck Ha nocriegHeM nepexode paBeH OMYyCKy Ha MU3rotoBneHune ge-
Tanu. [Jonyckn Ha NpoMeXyTo4yHble nepexoabl NPOCTaBMAATCA COrfacHo npa-
BUNY, YTO Kaxgas nocnegywouwaa obpaboTka ysennumBaeT TOYHOCTb Ha 1...3
kBanuteTa. Pacnpenenasa ¢ ykazaHHbIM MHTEPBArioM KBanuTeTbl MO nepexonam,
3anucaTb COOTBETCTBYHOLLME AOMYCKMU.

HauynHasa ¢ nocnegHero nepexofa, paccyntaTb nNpeaesibHble pasmepbl 3aro-
TOBKM Ha TEXHONOIMMYECKNX rnepexogax u npoctasuTtb uUx B epachax 9 u 10. OAns
3TOro B e2pachy 9 3aHeCTn 3HaYeHus epaghbl 7 ona obpabaTbiBaeMbIX BHELUHUX
NOBEPXHOCTEN, OKPYINSAs pacyeTHble pa3Mepbl YBENMYEHNEM NX 3HAYEHUN, a B
epapy 10 gna obpabaTbiBaeMblXx BHYTPEHHUX noBepxHocTen. Hambonblune
npenensHble pasmepbl (epaga 10) ona obpabaTbiBaeMbIX BHELLHUX MOBEPXHO-
CTEN BbIYMCNUTb NpudaBneHnemM JOornycka K OKpPYrfieHHOMY HauMeHbleMy npe-
AernbHoOMy pasmepy. HaumeHblwuve npegernbHble pasmepsl (epagha 9) ona obpa-
BaTbiBaeMbIX BHYTPEHHUX MOBEPXHOCTEW BbIYUCNUTL BblYMTaHMEM AOMycka M3
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OKpYrneHHoro Habonbluero npegenbHoro pasmepa. Ha nocnegHem nepexopge
npegenbHbLIMN pasMmepamu 3aroToBku OyayT pasmepbl, MPUHATLIE MO paboyemy
YyepTexy getanu.

[MpepenbHble 3HA4YeHUs NPUMNYCKOB ONpenenstTCs Kak pa3HOCTb HaMMEHb-
LWNX npefenbHbIX pasMepoB MpeawecTBYOLWEro U BbIMOMHAEMOro nepexonos
(3anucbiBatoTca B gpaghy 11) n Kak pasHOCTb HambornblMX NpefenbHbIX pas-
MepoB MpeLecTBYOWEro M BbINOSIHAEMOro nepexoaoB (3anucbiBaldTca B
epapy 12).

Bbluncnute 3HayeHnsa obLiero MMHUMarbHOro M MakcMMarnbHOro npunycka
no goopmynam

n
Zomin:.a 22i min’ (5.11)
1=1
n
= 3 g A2
Zzomax i2312zlmax, (5.12)
n
Zomin —. 2 _4min" (5.13)
=1
n
= 4 z . 14
omax iEilzlmax (5.14)

OOWwun Npunyck paBeH CyMMe NPOMEXYTOUHbIX MPUMYCKOB MO BCEMY TEXHOIO-
rMYecKoMy MapLUpyTy, T.€. paBeH NPUNycKy 3aroTOBKM Ha JaHHOW NMOBEPXHOCTM.

PaccmoTtpum npumep pacyeTta npunyckoB Ha obpaboTky n onpegeneHuve
MPOMEXYTOYHbBIX U MCXOOQHOro pasMepoB 3aroToBku npu obpaboTke Lwerku Bana
AvaMeTpoM 60;55; MM. 3aroToBka — wiTamnoska. ObpaboTka B LieHTpax.

1. lMockonbKy wWwenka Bana obpabaTbiBaeTcs C OTKINOHEHMEM MG, TeXHOMOo-
rmyecknmu nepexogamun 6yayT: TOYeHME YepHOBOE W YMUCTOBOE, LUNndoBaHue
YyepHOBOE M 4YucToBoe. [lepeuncneHHble TexXHoMNornyeckne nepexonbl 3aHOCUM
B epagy 1 Tabnuubl pacyeTa npunyckos Ha obpaboTKy M npedernbHbIX pasMe-
pPOB MO TEXHOMOrM4yecknm nepexogam (tabn. 5.2.).

2. [lo cnpaBoYyHUKaM onpeaenseM areMeHTbl npunycka Ansg Kaxagoro nepe-
Xxo4a, KoTopble 3anucbiBaem B epachnl 2, 3, 4 u 5.

3. OnpepgenseM MWHUManbHbIA pacyeTHbIM MPUMNYCK Ha AuameTp nyTem
CYMMUPOBaHUSA U yaBanBaHUS 3NeMeHTOB npunycka (epaga 6).

4. 3anucbiBaeM B gpaghy 7 pacyeTHble HauMeHbLUne pa3Mepbl Mo nepexo-
Aam (HauyuHas ¢ nocnegHero) nytem npubasrneHns K HaumbonbLlemy pasmepy
LEeNKN Bana nocne 4YMcToBOro LWNM@OBaHNA COOTBETCTBYIOLLIUX 3HAYEHUN pac-
YeTHbIX NPUNYCKOB, 3anncaHHbIX B 2paghe 6.
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5. 3anonHaem epaghy 8 (QOMNYyCKM Ha MPOMEXYTOYHblEe pasMepbl): LOMYCK
Ha YMCTOBOE LWNNpoBaHWe, cornacHo faHHbIM 4epTexa — 0,02 mm; gonyck
Ha npeaBapuTenbHoe WindgoBaHne npuHnumMmaem no 7-my ksanutety (0,03 mm),
Ha yucTtoBoe TodeHue — no 10-my (0,12 mMm), Ha npegBapuUTesibHOE TOYeEHNE —
no 12-my (0,4 MM) U Ha pas3mep NOCfie LWTaMNOBKM Haxo4uM MO CrpaBOYHUKY
(3 Mm).

Tabnuya 5.2

Tabnuua pacyeTa NpunNyckoB U NpeaenbHbIX pa3sMepoB
Mo TEXHONOrMYeckMM nepexogam npu obpaboTke LWerkn Bana

= ] (] (ID GI) (] §
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S 3 3 5 1825 | LS
S AnemeHTbI nNpu- = D ° Edos g%
te) nycka, MKM S| ss=s| % Eoco a5 2
© s | S3s| 5= os3z g oz O
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6. 3anonHaem gpaghy 9 nyTem OKpyrneHust AaHHbIX epachbl 7 [O 3HaKa, Co-
OTBETCTBYIOLLEro A0MYCKY Ha BbINMOMTHAEMOM nepexoae.

7. 3anonHsem epagpy 10 nyteMm npubaBneHns K HaMMeHblleMy pa3mepy 3a-
rOTOBKM COOTBETCTBYIOLLLEro A40rMycKa Ha NPOMEXYTOYHbIA pa3mep.

8. B epagpax 11 u 12 3anucbiBaem npefenbHble 3Ha4YeHUs npunyckos, orpe-
Aensemble COOTBETCTBEHHO MO AaHHbIM 2pagh 9 u 10.

5.3. NMopsapok onpeaeneHusa NpuUNyckos
M npeAenbHbIX pa3MepoB OMNbITHO-CTaTUCTUYECKUM METOA0M

[ns ocTanbHbIX MOBEPXHOCTEN AeTanu No crnpaBoOYHWKaM BblIOpaTb HOMMU-
HaslbHble 3Ha4YeHus1 ObLLKMX NpUNyckoB Ha 06paboTKy 3aroToBKM M3 Tabn. 6 npu-
noxeHus. Pacnpegenutb obLWwmi NpUnyck ¢ y4eTOM KOPPEKTUPOBKN MO TEXHOO-
rMMYyeckuM nepexogam 1 onepawmsim, B 3aBMCUMOCTM OT Tpebyemon LepoxoBaTo-
cTn obpabaTtbiBaemon noBepxHocTU. MNopagok pacnpeneneHus npunyckos npu-
BeJeH B CrpaBo4yHOW nutepaType. B oTaenbHbIX cnyyasx, npu pacnpeneneHim
oOLLero npunycka no TeXHONorM4eckMm nepexonam, y4nTbiBatoT, YTO NPU YepHo-
Bon obpaboTke cHumaeTca 60—70 % npunycka, a npu Ymctosomn — 30—40 %.

B Tom cnyyae, korga B KayecTBe 3aroToBKM MCMONb3yeTcA CTaHOapTHble
npocunun, nogobpate Gnuxkanwmim No pasmepam COpPTaMeEHT U OTKOPPEKTUPO-
BaTb 3HAYEHUs MPUNYCKOB.

[Mpn obpaboTke CTyneH4aTbiX BarioB U3 rnpokarta Hanbonblnn npeaesibHbIn
pasMep npokaTa nNpuHMMAalT MO CTyneHn Haubonblero obpabaTbiBaemoro
AnameTpa C ydeToM npunycka, a ocTtarnbHble CTyneHn obpabaTtbiBaloT C TakK Ha-
3blBAEMbIM HaMyCKOM.

Ecnun Hanyck He MOXeT BbITb CHAT 3a OAWH NPOXo4, TO NepBbIM NPOXOL0M
yoanawT 60 % Hanycka, a BTopbiM — 40 %.

HaHecTu pacyeTHble JaHHble NPUNYCKOB Ha MOArOTOBIIEHHbLIN B pasgene 3
yKa3aHWN 3CKN3 3aroTOBKN.

6. PACYET U UICCIIEOOBAHUE PEXUMOB PE3AHUA

[Mpn pacyeTe pexMmoB pe3aHus cnegyet npuaepXkuBaTbCcs onpeneneHHoro
nopsigka. CHavana ycraHaBnuBaeTca rnybuHa pesaHus t, nogaya S, onpeaens-
€TCH CKOPOCTb pe3aHuda V n cuna pesaHus P, no KOTOPOW paccymTbiBaeTcs no-
TpebHasa MOLHOCTb CTaHKa.

MybuHa pesaHus npu YepHoBoK 06paboTke HaszHa4vyaeTCsa Mo BO3MOXHOCTU
MakcumarnbHon. Ecnu npunyck ana gaHHoro Bnga ob6paboTkm MoXeT ObITb CHAT
3a oguH npoxopn, rnybuHa pesaHusa onpeaensieTcd, Kak npaBurio, Makcumarb-
HOM BeENWYMHOW Npunycka Ha obpaboTky. lMpu ynctoBom obpaboTke rnybuHa
pe3aHns HasHa4yaeTcsa B 3aBMCUMOCTU OT TpeboBaHMM TOYHOCTM pa3MepoB U
LepoxoBaTocTu 06paboTaHHON NOBEPXHOCTH.
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[MyOuHY pe3aHus MOryT orpaHn4mBaThb: He4OCTaTOYHaa MOLHOCTbL NpmuBoga
CTaHKa, HegocTaTo4YHasi XXeCTKOCTb M MPOYHOCTb CUCTEMbI «CTAHOK — MPMUCMO-
cobneHne — MHCTpyMeHT — getanb» (CMNL), HeHagexHoe KpenneHne 3aroTos-
KA Ha CTaHke u gpyrme daktopbl. [1pn aTUX ycrnoBmax HeobxoguMO CHUMATb
NPUNYCK 3@ HECKOMbKO NPOX0A0B, YMEHbLUas rnyounHy pesaHus.

[Mogaya npu 4YyepHoBOW 0OpaboTKke BbIGUPAETCA MaKCMMaribHO BO3MOXHOM,
NCXOOS U3 BbllLENepeYMCIIEHHbIX OrpaHn4mnBaroLLmMx (akTtopos, YTO U AN rMy-
BuHbl pe3aHu4. Npu yicTtoBon obpaboTke NpUHMMAaETCS BO BHUMaHWe Tpebye-
Masi cTeneHb TOYHOCTU U LWepoxoBaToCTn 0bpaboTaHHON NOBEPXHOCTM.

YCTaHOBMB 3HaYeHns t 1 S, MOXHO onpenenuTb CKOPOCTb pe3aHus V u cuny
pe3aHus P. CKoOpOoCTb pe3aHunda U cura pesaHust paccyMTbiBalOTCHA MO AMMUPU-
YyeckMM (popmMynam, ycTaHaBnmBaemMblM NS Kaxaoro Buga obpaboTtkn. [danee
HeobXxo4MMO MPOU3BECTU NPOBEPKY COOTBETCTBUA BblOpaHHbIX PEXUMOB C Nac-
NOPTHLIMW JAHHbLIMUW CTaHKa.

B pacyeTHO-NOsICHUTENBbHOW 3anMcke MPUMBOAATCA pacyeTbl U AaHHbIe Mo WUC-
cnefoBaHUIO TOMbKO MO nepexodam 06paboTkM NOBEPXHOCTU, ANA KOTOPOW B NOA-
pasd. 5.2. HacToALWMX yKasaHUA aHanuTudeckum nytem Obinn onpeneneHbl npu-
nycka no nepexogam. [na ocTtanbHbIX NOBEPXHOCTEN AaHHbIE MO peXuMMam pesa-
HUS BbIBMparoTCAa no crnpaBoYHuKam [10, 18 u gp.]. YTOYHEHHbIE U NpoaHanmn3npo-
BaHHble JaHHbIE MO peXnMaM pe3aHnsa OTPaXarTCa B ONepauUmOHHbIX KapTax.

Hwxke npmBogsaTca pekomeHaauum no onpenesieHnto U UCCrenoBaHulo pe-
XUMOB pe3aHna ona TokapHon obpaboTku (o6TaunmBaHMm 1 pactaynsaHun).

[Mpy 4epHOBOM M YMCTOBOM OOTauYMBaAHWM U pacTayvMBaHUM aHANUTUYECKU
paccyYnTaHHbIN NPUNYCK NepBoHa4vanbHO onpeaenseT Benn4nHy rnybuHsl pesa-
HUS t, MM.

[ns noBepxHOCTeN, onpeneneHne npunyckoB, ANS KOTOPbIX BbIMOSTHEHO MO
ONbITHO-CTATUCTUYECKUM OaHHbIM, NPU YEPHOBOM TOYEHUWN MU OTCYTCTBUWU Orpa-
HUYEHUI NO MOLLHOCTU CTaHKa BefIMYMHa t Takke NpUHMMaeTCs paBHOW npunyc-
Ky Ha o6paboTKy; Npu YUCTOBOM TOYEHUWN MPUMNYCK CHUMAETCS 3a ABa u bonee
npoxogosB. Ha kaxgom nocrneywowem npoxone rmybuHa pesaHus ycTaHasrn-
BaeTCs MeHblle, YeM Ha npeawecTtBytowemM. [Npn napameTpax WepoxoBaToCTH
obpaboTaHHOM NOBEPXHOCTU A0 R, = 3,2 MKM BKMounTenbHO t = 0,5-2 MM; npu
Ra.3 0,8 Mkm t = 0,1-0,4 Mmm.

B panbHenwem npousBoauUTCA YTOYHEHME BO3MOXHOW rMyOWHbI, 0COBEHHO
npn YyepHoBon obpaboTke. MybuHa pe3aHns MOXeT ObiTb OrpaHMyeHa Hedoc-
TaTO4YHOWM XecTKocTbio cuctemnbl CIAL n mowHOCTbO NnpmuBoga ctaHka. B aTtnx
cnyyasx Heo6xoauMo YMEHbLUUTb rMybuHy pesaHna n cHUMaTb NPUNYCK 3a He-
CKONbKO NPOXOLOB.

PekomeHgyemble nogaun S, mm/06, NpyM YepHOBOM U YNCTOBOM TOYEHUU U
obTaymBaHuu npueseeHbl B nutepatype [1,15, 16, 17, 18 n gp.]. BeibpaHHyto
nogayy HeobxoAMMO CKOPPEKTUPOBAaTb MO MAcrnopTy CTaHKa, NPUHAB Brvkam-
LLUYHO MEHbLUYIO CTYMEHb.
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CKOpOCTb pe3aHund npum HapyxHom npogosyibHOM U nonepevyHom ToYeHUu, a
TaKxXe npu pacravdmBaHnm oripegendeTcsd no 3M|'I|/IDW—I€CKOI71 cpopmyne

e K

(6.1)

rae G, — KO3MULUMNEHT, y4uUTbIBaOLWMIA YCNOBUA pe3aHuns; 7 — nepuos CTou-
KOCTU pes3ua, MUH; S — nogaya, Mm/00; k, — KOPPEKTUPYOLWNN KOIDPULINEHT,;
m, X, Y — nokasaTtenu cteneHn. 3HayeHuns C,, m, X, Y npuvBedeHbl B nuTe-
paType [1, 15 v gp.].

CpenHue 3Ha4vyeHus nepuoga CTOMKOCTU T MOXHO MPUHMMAaTb B npegenax

60—90 MuH aons pe3uosB M3 boicTpopexywen ctann n 90-120 MuH ansa TBepao-
CMNSIaBHOIO NMHCTPYMEHTA.

KoppekTupytowmm KosppumumeHT k\/ onpenensetcda no gopmyne

k\/ = km\/ knv kuv lﬁ kr, (6.2)
roe Kon — KOShMUUMEHT, Y4UTHIBAIOWMIA BRMSIHWUE Martepuana 3aroToBKM;
Kan — KO3MPULMEHT, yUUTLIBAIOLLMIA COCTOSAHME MOBEPXHOCTU 3aroToBku; Ky, —
KO3 PULMEHT, y4nUTbIBAOLLNIA MaTepuan pexyLien 4yactn pesua, k, — Koadhpu-
LIMEHT, y4UTbIBAIOLIMIA MMaBHbIA yron pesua B nnade; K, — koapduumeHT, yuu-
TbiBAKOLNN BENMYMHY pagnyca npu BeplinHe pesua (MpUHUMaeTcs BO BHUMa-
HWe TOSbKO AN pe3uoB M3 ObicTpopexylwen ctanun). 3HavyeHnsa koadpuumeH-
T0B K , Knn , Kun » K, K- npusenens B [1,15 n ap.].

[Ons nposepkn peanusaunn V, Ha BbIGPaHHOM CTaHKe onpeaenseTcsa pac-
YyeTHasi YacToTa BpalLeHWs WNMHAENS N, 06/MUH:

_V,” 1000
np -
pd

roe d — gnameTp 3aroToBku 4o ob6paboTku.

[Tony4yeHHas Benn4ynHa YacToTbl BpaLLlEeHUs CpaBHMBAETCS C UMEKLWMMUCS B
nacnopTe cTaHKa 3Ha4vyeHnsMn. Ecnu pacyeTHasa YactoTa He coBnagaeT C O4HOM
N3 CTyneHen, To An4a ganbHEeNWmnxX pacyeToB NpMHUMAaETCs Ta YacTtoTa Bpalle-
HUS WNUHOENA CTaHKa Ny, KOTOpasi ABNsieTca bnmkanwen MeHbLIEN.

[TO NPUHATOMY 3HA4YeHUO N., onpefenseTca pakTudeckas CKOpPOCTb pe3a-
HVS Vg, M/MUH:

(6.3)

Vv :p'd' Nen
¢ 1000

B panbHenwmnx pacyeTax UCNonb3yoTCs TOMbKO Ny, U Ve,

(6.4)
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[[maBHOW cOCTaBMANOLLEN CUIbl Pe3aHna SBMNSAETCA TaHreHunanobHasa cuna P,
H (nomumo pagmanbHon P, n oceBon Py) NO KOTOPOW pacCyUTbIBAETCA MOLL-
HOCTb, HeobxoanmMasa oNa CHATUSA CTPYXKKU. PacyeTHbIM nyTem P, onpeaensieTcs
no goopmyne
—_— rd rd X rd y rd n rd
P,=10 C, V" SV, k.. (6.5)

[MocTosiHHaA Cp M NMoKasaTerin CteneHn X, y, n ans KaX[don U3 COCTaBNALLNX

cuny pesaHus npueBedeHsl B [1, 15 u ap.]. MNMonpaBoyHbli koadduumneHT Kp
npencraengeT cobon npomsBeneHne psga KoadUUMEHTOB, YYMUTbIBAKOWMX YC-

JIOBUA pe3aHUA.
ke = Kyp KP kgP K »- (6.6)

YncneHHble 3Ha4YeHnsa KoadhdunumeHToB npmueeaeHsl B [1, 15 n ap.].
Ocesas cuna Py (cuna nogayn) v paguansHaa Py ornpenenaiTca yepes P,
no goopmynam
Px=P;’ (0,35 0,4), (6.7)
Py = Pz, (0,45 0,5) (68)

OceBasd cuna cpaBHMBaeTCs NO NacrnopTy CTaHka ¢ Hanborblen gonyckae-
MO MEeXaHM3MOM MoJayn M B Criydae MpeBbllLeHUs nocrnegHen, Tpedbyet no-
BTOPHOIO pacyeTta peXXMMoB pe3aHus.

A dekTBHaa MOLLHOCTb pe3aHna N,, KBT onpegendaeTcs no popmyne

PZ' qu
N =———. (6.9)
1020 60
3aTem onpegensaeTcsa noTpebHast MOLWHOCTb Ha WNUHAENe CTaHkKa:
N
N, =—>, (6.10)
Hem

roe Nem— KM cTaHka.

[lns BbIBOOOB 06 SCbeeKTI/IBHOCTI/I pacCCHYUTaHHbLIX PEXMMOB OJ1A NMPUHATO-
ro CTaHka yCTaHaBJliMBaeTCA KOSC*)C*)I/ILI,I/IGHT ero ncnofib3oBaHMA No MOLHOCTMU.

N
Ky = N L (6.11)
cm

rae Nem— MOLWHOCTb FMaBHOro arekTpoABuraTens craHka (no nacnopty), kBT.

BenuunHa koacpduumerHta Kue He aomkHa npesbilaTh eanHUubl. Hanbonee
pauuoHanbHoe 3HavyeHne Kuc=0,85-0,9.

B cnyyae oTknoHeHuss Kuc OT pauyoHanbHOW BENUYMHbBI, HEOOXOANMO BHOBb
paccuUnTaTb PEeXUMbl pe3aHusi, CKOppekTMpoBaB MNpu 3ToM napameTpbl S t, T,
TUN CTaHKa n ap.
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7. TEXHWYECKOE HOPMWUPOBAHUE OMEPALIUIA
7.1. O6wme nonoxeHuns

TexHun4eckmne HOPMbl BpeMeHU B YCNOBUAX MaCCOBOIo u CGpMI?IHOFO npouns-
BOACTBA yCTaHaBJIMBATCA paC4eTHO-aHAJTUTUYECKUM METOLOM.
I'IpM MacCCOBOM MNpon3BoACTBE onpeaendeTcd HopmMa LWTYyHYHOIro BpeMeHu.
T, =T, +T, +T, (7.1)

on "

[Mpn cepynHOM MNPOU3BOACTBE pPaCCUUTbIBAETCA LUTYYHO-KanbKynsuMOHHOE
BpeMsi:

T =T, +TT“3. (7.2)

[Mocne onpegeneHnsa cogepXaHua onepaunn, Boibopa o6opyaoBaHNA UHCT-
PYMEHTOB N pacyeTa PeXxXuMMoB pe3aHusi HOPpMbl BPEMEHU ONpeaenstTca B Ta-
KOW nocrnenosaTeribHOCTU:

1. Ha ocHOBaHUM paccyuTaHHbIX PEXNMMOB pPaboTbl 06OPyAOBaHUS MO Kax-
AOMY NMepexoay BblYMCNSAETCs OCHOBHOe (TexHonornveckoe) spems 7,;

2. [lo cogepxaHuto Kaxgoro yctaHoBa U nepexofa yctaHaBnmBaeTcs Heob-
XOOMMbIM KOMMMEKC MpuemMoB BcrnomoratenibHoM paboTbl M onpenenseTcs
BCnomoraTtenbHoe Bpems T, ¢ y4eTOM BO3MOXHbIX U LienecoobpasHbix cCoBMe-
LLIEHNN U NepeKpbITUN;

3. Mo HopmaTnBam B 3aBMCMMOCTK OT onepauunin n obopygoBaHna yctaHaB-
nuBaeTcs gononHuTensHoe Bpems 1,,, (BpeMS Ha TexXHM4Yeckoe 1 opraHm3aum-
OHHO€e obcnyxmnBaHue paboyero mecTa, OTAbIX N eCTECTBEHHbIE HAA0OHOCTN);

4. OnpepnensaeTtcs HopMma LUTY4YHOro BpemMenu 1,

5. [Ina cepnnHOro npon3BoACTBa yCTaHaBNMBAETCS COCTaB NOArOTOBUTENb-
HO-3aKNYnUTESNBbHOM PaboTbl, BbIMUCIISETCS NOArOTOBUTENBHO-3aKNIYMTENbHOE
BpeMs 1, N WITYYHO-KanbKynsunoHHoe Bpems 1.

7.2. OnpegeneHne OCHOBHOIO (TeXHONOrM4eckoro) BpeMeHu

OcHoBHoe Bpems T, 3aTpaymMBaeTcs Ha HENOCPEeACTBEHHOE OCYLLLECTBIIEHME
TEXHONOrM4Yeckoro npouecca. PacyeT OCHOBHOMO BPEMEHW MPoOM3BOAUTCA MO
dopmynam, yCTaHOBMEHHbIM Ha OCHOBaHWW KMHEMATUKW OaHHOro metoga ob6-
paboTKN 1 BbIOpaHHbLIX pPeXNMOB pe3aHus. PopMyrnbl 4N pacyeTa OCHOBHOIO
TEXHOSTOMMYECKOro BpeMeHn NpmMBoasaATCs BO MHOIMX paboTax no HOPMUPOBAHUIO
N NO TEXHONOrMM MalmnHocTpoeHus [17, 18, 19, 20, 23 n ap.].

B kauecTtBe npumepa HWXKe NpuBoAUTCS NpPUMEpP pacyeTa OCHOBHOINo BpeMe-
HW Npun TokapHon obpaboTke (06TaynmBaHme Bana) (puc. 7.1).
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Y

Puc. 7.1. TexHonornyeckasi cxema TOHEHUS

OcHoBHOe BpeMsi Npu 06TauyMBaHUN BHELLHEN CTYNeHN Bana Ha OCHOBaHUM
KUHEMATUKM 1 BblOpaHHbIX PEXNMOB pe3aHns onpegensietcs no opmyne
L ..
TO = ,— I y (7.3)
nC}’l’Z Stm

roe L— pacuyetHas onuHa 06paboTku, MM; | — KONIMYECTBO MPOXOLO0B.
PacuyeTHasa onuHa o6paboTku HaxoauTcs no popmyne

L=I+Il1+]2, (7.4)

roe | — yepTexHbIi pasmep obpabaTtbiBaeMoi NoBepxHOCTH, M; |1— BenuumnHa
BpesaHus pesua, mm: |, = U Ctg] , 3gecb | — BenMuMHa rNaBHOro yrna B nnaHe
pesua; |, — BenuunHa nepebera pesua, mm: 12=S»" (2, 3).

7.3. OnpepeneHue BCnomMoratesibHOro BpeMeHu

BcnomoratenbHoe Bpemsi T, pacxogoyeTcs Ha OencTBusi, obecnednsatoLLme
BbINOMHEHME OCHOBHOW paboTbl. BMecTe ¢ OCHOBHBIM TEXHOMOIMYECKUM Bpe-
MEHEeM OHO COCTaBfnsieT onepaTvMBHoe BpeMs. [pu pacyeTe HOPMbI LUTYYHOrO
BPEMEHM YYUTbLIBAETCHA TOMbKO 4acTb BCrOMOraTenlbHOroO BpeMeHW, He nepe-
KpblBaeMasi MalUMHHbIM BPEMEHEM.

MNpyn onpeaeneHun HopMbl BCMOMOraTenbHOro BPEMEHW CYMMUPYIOT crie-
AyoLINE ero aNeMeHThI:

BPEMS Ha YCTAHOBKY U CHATUE AeTanu, Bpems Ha nepeycTaHoBKY;
BPEMS Ha NpMeMbl YNpaBrieHNs1 CTaHKOM;
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BpeMS Ha U3MepeHue getanu (ecnu OHO He NepekpbiBaeTCs MallMHHbIM
BpEMEHEM).
PekomeHayeMble BenW4YMHbI BCMOMOraTesibHOro BpeMeHW npusedeHsbl [17,
18, 19, 20, 23 n gp.].

7.4. OnpeneneHMe AONOJIHNTEeNIbHOIro BpemMeHu

JononHutensHoe Bpems T,,, COCTOUT U3 TPexX YacTel. BPEMEHUN Ha TEXHU-
yeckoe obcnyxuBaHe paboyero Mecta, BpEMEHM Ha OpraHusaLuoHHoe o6eny-
XMUBaHWe paboyero MecTta, a Takke BPeMeHU NepepbiBOB Ha OTAbIX U NUYHbIE
HagoGHoOCTU. OTO BpeMs 3aBUCUT OT TUNa cTaHka, YCNoBuin paboTbl, Macchl 06-
pabaTbiBaeMblx geTanei, xapakrepa ynpasrneHus obopyaosaHuem u 3agaeTcs
B MNpoLIeHTax OT BENUYUHbI ONepaTMBHOIO BPEMEHWN Kak B CEPUNHOM, Tak U B
MaccOBOM NPOV3BOACTBE.

7.5. Onpep.eneHMe noaroToBuUTerNIbHO-3aKnNH4YNTEeNnbHOro BpemMeHu

[MoaroToBUTENBHO-3aKMIOUNTENBHOE BpemMA Tn3 HOPMUNPYETCA Ha NapTUo OeTa-
nen, n 4acTb €ero, npmxogdwadcd Ha ogHy Aetalrb, BKIMHYaeTCA B HOPMY LUTYYHO-
KanbKynAauMnoHHOro BpemMmeHun (TOJ'IbKO npum CGpMI?IHOM n eaMHM4HOM I'IpOI/ISBO,EI,CTBe).

[NogrotoBUTENBLHO-3aKMOYUTENTBHOE BpeMAd 3alaeTCd Nno HopmMatmBamMm B MUHYTaX
N 3aBUCUT OT Xapakrtepa U obbema noaroToBUTESNIbHO-3aKIMIOYUTETbHbIX pa60T.

B onepaunoHHbIX KapTax npmBoadatTcA 3Ha4YeHUA OCHOBHOIoO 1 BCMoMora-
TEeJIbHOIro BpeMeHn Ha Kaxkabln nepexog n, Kpome TOro, BCriomoraTtesibHoe Bpe-
MS Ha KaXOblW yCTaHOB, a B MapLUDYTHOIZ KapTe yKa3blBaeTCA BeliIM4MHa HOPMblI
WTYHYHOIo BpeMeHn Ha KaxXayko onepauuno n, Kpome 1oro, BeJindnHa noarotosun-
TEJIbHO-3aKINK4YNTEINbHOIo BpeMeH Ha NapTuko aetanen.

8. O®OPMJIEHME TEXHOJIOTMYECKON OOKYMEHTALIUN

B coctaBe KypcoBoro npoekta npegycmarpmpaeTtca ogpopmreHue paspabo-
TaHHOrO TEXHOSIOrMYecKoro npolecca nyTem 3anofiHeHUs crefyrwmx BUAOOB
OOKYMeHTOB, npegycMoTpeHHbix [OCT 3.1102-70:

1) mapwpyTtHaa kapta (MK), no TOCT 3.1105-74 cooepXuT onucaHue Tex-
HOJSTOrM4YeCcKoro npouecca U3roToBIEHNS U KOHTPONA AeTanun no BCeM onepauu-
SIM B TEXHOJSIOMMYECKOM MocnenoBaTesibHOCTM C yKa3aHMEM COOTBETCTBYHOLLMX
AaHHbIX no obopyaoBaHWUIO, OCHAcTke, MatepuarnbHbIM, TPYAOBbIM W APYrUM
HopMaTuBam;

2) onepaumnoHHble kapTbl (OI1), no NOCT 3.1404-74 — copepXaT onucaHue
onepauun TEXHONOMMYECKOro npoLecca C pacysieHeHMeM onepauun rno nepexo-
[aM U C yKazaHNeM pexxmmoB paboTbl, pacveTHbIX HOPM U TPYL4OBbIX HOPMATUBOB;
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3) kapTbl ackm3oB K cxem (K3J) rpaduyeckn vnmnoCTpupyrtoT TexHomornye-
CKue npouecchl ans onepaummn odbpaboTkm 1 KOHTPONS.

3anosiHeHNe MapLUPYTHLIX U OMepaLMOHHbIX KapT NPOU3BOANTCA B COOTBET-
ctBumn ¢ obwmmmn tpedboBaHmammn TOCT 3.1104-74 3anonHEHNa TEKCTOBbLIX AO0-
KYMEHTOB, pa3butbix Ha rpadbl. C npumepamMn 3anofiHEHUS] TEXHOMNOMMYECKNX
KapT n odpopmMrieHnsa rpadonyeckon YacTu NpPoekTa MOXHO O3HAKOMUTLCSA B Me-
ToAndeckoMm KabuHeTe kadpeapbl, MO3TOMY 34eCb NPUBOLATCS TONbKO HEKOTO-
pble NOACHEHUS.

[Mpy BLINONHEHMN KYPCOBOro NpoekTa B y4eOHOM 3aBefieHun HeT Heobxoam-
MOCTU B 3anofiIHEHUM HEKOTOPbIX rpad AOKYMEHTOB, KOTOPblE€ WCMOMb3YHTCA
TOJIbKO B MPOM3BOLCTBEHHbIX YCNOBUAX.

Tak, Hanprmep, BO BCEX TEXHOMNOrMYeCKUX JOKYMeHTaxX He 3arnosiHAarTCs 4onon-
HuUTenbHble rpadbl No FOCT 2.104-68, npegHasHadYeHHble 4151 apXMBHOTO ydeTa [o-
KyMeHTauum Ha npomnssoacTee. He 3anonHATCA HeKoTopble rpadpbl OCHOBHOW Haf-
ey TexHonormdecknx aokymeHtos no NOCT 3.1103-70, Hanpumep rpadbl, npes-
Ha3Ha4yeHHble NS BHECEHUS UBMEHEHUN, a Takke rpadbl «Obo3HaYeHe JOKYMEHTa
no NOCT» n «TexHonornyeckun wudp no NOCT». JonyckaeTcs He ykasbiBaTb B
rpadpax «OBo3Ha4YeHMe» Mo marepuany, 3arotoBke, npodyeccun, TapnHON ceTke,
BMAbI, HOPMbI, €4NHNLBI HOPMUPOBAHWA, T.€. Takue rnokasarenu, no KOTopbiM npeay-
cmaTtpuBaeTcs pa3paboTka 0603Ha4eHMI B BUAE LUNEPPOB.

B mMapLipyTHOM KapTe paspeLlaeTcs He yKkasbiBaTb HOMEP Liexa 1 HoOMep ydacTka.

Homepa onepauunn cnegyeT ykasbliBaTb apabckumun umcppammn B nocrnenosa-
TENIbHOCTN, COOTBETCTBYIOLWEN TEXHOrormyeckomy rnpoueccy. Hymepauuio B
NPOM3BOLCTBEHHbIX YCNOBUAX BedyT 4Yepe3 5. Hanpumep, nepBon onepauum
npuceameatroT Homep 5, BTopon 10, TpeTtben 15 n 1.4. Takyro Hymepaumo uene-
co0bpasHO NPMMEHSATb U B y4eOHbIX MPOEKTax.

B rpadpe «<HanmeHoBaHne u cogepxaHue onepaunn» AornyckaeTcs 3anucbl-
BaTb COKpalleHHOEe HauMMEeHOBaHWe onepauun, KOTOPOoe MOXET BblpaxaTbCs
NMEeHeM npunaraTenbHbIM, NPON3BOAHbIM OT Buga obopyaoBaHUs, UM UMEHEM
cywlecTBUTENbHbIM, Hanpumep, «TokapHaa», «lnudosanbHas» unn «dpese-
poBaHME», «XOHUHroBaHne» 1 T.4.

OnepaumnoHHasa KapTa TEXHOOrMYECKOro npoLecca 3anorHAETCs Takke B COOT-
BETCTBMM C OOLLMMN TPpeDOBaHUSMU K TEKCTOBLIM JOKYMEHTaM, pasduTbiM Ha rpa-
dobl. 3anonHeHune rpad Npom3BoaUTCsl B COOTBETCTBUM C Tabnunuamu, npuBeaeHHbI-
mu B FOCT 3.1404-74, TOCT 3.1405-74, TOCT 3.1407-74, TOCT 3.1408-74.

Tak e, Kak 1 rnpu 3anonHeHnn MapLLIpyTHOM KapTbl, JOMyCcKaeTCcs He 3anorn-
HATb ps4 rpad, KOTopble MOryT OblTb 3anNOSTHEHbI TOMBKO MNPY HaNUyum Wndpos
0003Ha4YeHuN.

OnepaumMoHHas KapTa — 3TO AOKYMEHT nonepexoaHon pa3paboTkm TeXHOMOo-
rMYyeckoro npouecca, NO3ToMy 3a4ecb gaetcsa bonee noapobHoe onucaHue co-
aepxaHunsa nepexonos. CogepxaHne nepexonoB BKOYAET:

HauMeHoBaHMe MeTtoga o0paboTKu, BblpaXkeHHOEe rnarosioM B MOBESNU-
TenbHom doopme (Hanpumep, TOUYUTb, CBEPNUTD, WNngosaTtb U T.4.);
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HanmeHoBaHne obpabaTbiBaeMOW NMOBEPXHOCTM AeTanu (Hanpumep, TO-
peu, oTBEpCTNE U T.4.);

HoMep obpabaTbiBaeMOn NOBEPXHOCTH, YKa3aHHbIN B CKODOKax;

pasMepbl N npefenbHble OTKNOHEHUS obpabaTbiBaeMon NOBEPXHOCTH,
Hanpumep: «Pa3BepHyTb oTBepcTe» § A 34,95».

Ecnn onepauMoHHas KapTa COMpPOBOXOAETCA 3CKM3OM, BbIMOSIHEHHBIM Ha
KapTe 3CKM30B U CXeM, Ha KOTOPOM YKa3aHbl OKOH4YaTerbHble pa3mMepbl, Mony-
YeHHble nNpu 0bpaboTke B AaHHOW onepauuun, TO pasMepbl B ONMCaHUU nepexo-
Aa, B KOTOPOM OHW MOfyyarTCcs, MOXHO He yKasblBaTb, Hanpumep, «Ppesepo-
BaTb NNocKocTb K B pasmep H».

B onucaHum nepexopa ykasbiBalOT KONMMYECTBO OOHOBPEeMeEHHO obpabatbl-
BaeMbIX NOBEPXHOCTEN, Hanpumep: «PpesepoBaTb YeTbipe nasa I ».

[Mpn ogHoBpeMeHHOW 06paboTke Ha onpeneneHHom onepaunmn (nepexone)
HECKONbKNX MOBEPXHOCTEN B ONUCAHUM NepedncnsoTcs Bce obpabartbiBaemble
MOBEPXHOCTU, HaNnpumep «To4YnTb HAaYepPHO NOBEPXHOCTb M Ha ANWHY L, cBep-
nnTb oTBepcTne N A 8 Ha rnybuHy h».

CopepxaHne nepexonoB YCTAHOBKN, 3aKpensneHus, packpenneHus U CHATUA
aeTanun gonyckaeTcsa 3anucbiBaTb TONMbKO B 0COB0 CNOXHbIX cryyasx. Bo Bcex
oCTasibHbIX CIlyyasix B KayecTBe COAepXXaHus nepBoro nepexoga HeobXoaumo
3anucbiBaTb HEMNOCPEACTBEHHO OCHOBHOM Nepexon obpaboTkn, HauMHasa 3anuchb
CO BTOpOW CTpoku. Mexay 3anucamun copepxaHus crieqyet OCTaBndATb npome-
XYTKM MO O4HOWN CTpOKe.

[pacha «Homep nosnummn» 3anonHaeTcs B cnydyadax obpaboTkm Ha MHOrorno-
3MLUMOHHbIX CTaHKax, Hanpumep arperaTHbIX U T.1.

B rpade «MHCTpyMeHT» yKasblBaeTCA KpaTkoe HauMmeHOBaHwe BCromora-
TenbHbIX, PEXYLLNX N MEPUTENBHBIX MHCTPYMEHTOB 1 0603Ha4vyeHna nx no NOC-
Tam vnu ctaHgapTam nNpeanpusTud, ¢ ykasaHunem Tunopasmepa v matepuana
(N8 pexyLumnx NHCTPYMEHTOB).

B rpade «PacyeTHble pa3mepbl» ykasbliBaeTca guameTtp obpabaTbiBaemoro
aremMeHTa uM3genus, NPpUHMMaeMbI B pacyeTax peXxmMoB pe3aHus, Unn Benu-
YMHY pabo4ero xofga MHCTPYMEHTA B HanpasfieHUU LUMPUHbLI (LUMPUHA) U3genus,
a Takke BennYnHy paboyero xoga MHCTPYMEHTa B HanpaBfeHun ASvHbI (45MHa)
obpabaTtbiBaemMoro anemeHTa U3genus, ydmtolBaemble Npyu HopMmuposaHun. MNpun
onpeferieHun guameTpa ydyuTbiBaeTcss Haumbornbluin gnameTp, No KOTOpOMY
pacCcuYnTbIBAETCSA CKOPOCTb pe3aHus.

B rpade «Pexumbl 06paboTkm» nocrnenoBaTesibHO 3anncbiBalOTCA 3NeMeH-
Tbl peXxuma pesaHud, NnoslydeHHble pacyeTOM Ha OCHOBaHMW HOPMAaTMBOB WU
aHanuUTMYeCcKUM MeTOoLOM, C Y4EeTOM [aHHbIX JOMYyCKaeMblX CTaHKOM, AN Kax-
A0ro nepexofa AaHHOM onepaunu.

B rpade 7, Ha ogHy getanb OCHOBHOe (MallMHHOE) Bpemsi onpeaensiercs
no popmynam C ykazaHMeM ero BefMYUHbI AN Kaxgoro nepexona.

Ecnn B gaHHOM nepexoae ogHOBPEMEHHO paboTaeT HECKOSTbKO UHCTPYMEH-
TOB, Hanpumep, npu paboTe Ha peBOSIbBEPHBIX, KapyCcenbHbIX UM MHOropesLo-
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BbIX CTaHKax, Bpemsi paboTbl O4HUX MHCTPYMEHTOB MepeKkpbiBaeTCa BpeMEHEM
paboTbl gpyrux. B aToM criydae nogcumtbiBaeTcsa Bpems paboTbl KaXX4oro UHCT-
PYMEHTa B OTAENbHOCTU, a B KapTy 3aHOCUTCSA Hanbonblasa OnuTenbHOCTb pa-
B6OTbl MHCTPYMEHTa, Bpems paboTbl OCTanbHbIX MHCTPYMEHTOB [AaHHOro nepe-
Xo4a He y4YuTbiBaeTcs.

BcnomorartensHoe Bpemsi Ha yctaHoB 1, (Bpemsi Ha yCTaHOBKY, 3aKpernsieHue,
packpensieHne 1 CHATUe AeTanm) 3anicbiBaeTcs B COOTBETCTBYIOLLEN rpadoe KapTbl
Ha CTPOKY BbllLle BPeMEHM NepBOro OCHOBHOrO nepexopa obpaboTku. Becnomora-
TenbHOE BPeMsi Ha Nepexos 3anvcbiBaeTca B COOTBETCTBYHOLLYYIO CTPOKY 1.

B rpadpe T7,,,, MapLipyTHOI KapTbl NPUBOANTCSA CyMMa OCHOBHOrO, BCNoMOora-
TEeNbHOro U AOMNOMHUTENBHOIO BPEMEHU Ha KaXkaylo onepauuio.

KapTbl TexHOMornyeckoro npouecca noglmnBarTCca B MNOACHUTENbHOM 3annc-
Ke N0 OKOHYaHUN pPacyYeTHO-MOACHUTENbHOM YacTu.

KapTa onepaumoHHbIx ackm3oB BbinonHseTcs no NOCT 3.1105-74 Ha nucTe
dopmata Al. Kapta Bbl4epunmBaeTCcd rnocrie Toro, Kak TeXHOMNOrnm4yecknin npo-
LlecC NOSTHOCTbLIO pa3paboTaH N oopMIeH B TEXHONMOIrMYECKMX kapTax. Ha nuct
BbIHOCUTCA OT 3 A0 6 9CKM30B K HECKOSTbKMM Onepauusm, B OCHOBHOW Hagnmcu B
3TOM crnyyae B rpage «Homep onepaunun» LOOSMKHbI NPOCTaBNATLCA HOMepa
ornepaunn, 4na KOTOPbIX BbINOMHEHbI 3CKU3bI.

Kaxxgbln onepaumoHHbIN 3CKU3 A0SMKEH MMETb HaAMUCh, YKa3biBalOLLYy0 HOMEpP
N HauMeHOBaHWe onepaunn, ecnu 3ckM3 NpMBeaEeH Ha YCTaHOB, TO KpOMEe HoMmepa n
HaMeHOBaHUA onepawmm Heobxoammo ykasaTb 0603HaYeHne ycTaHoBa.

[Mog ackM3oM unu cnpasa OT 3CKu3a criegyeT NpUBECTU CrieayoLlne AaHHbIe:

HanMeHoBaHMe U MapKy UCMONb3yeMoro obopyaoBaHus;

HanmMeHoBaHMe npucnocobrieHnu;

HanMmeHoBaHue, ob03HavYeHne, pasMmepbl N MaTepuan UCnosib3yemMblX pe-
XYLLIUX UHCTPYMEHTOB;

HauMeHOBaHMe U MapKy N3MepuUTerbHbIX UHCTPYMEHTOB;

AaHHble O pexnmax obpaboTkmn B BUaAe Tabnuubl.
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NMPUNOXEHUE

Tabnuya 1
LLlepoxoBaToCTb MOBEPXHOCTM NPU pa3nnyHbIX MeTogax obpadoTku

LlepoxoBaTtocTb, R; (Ra), MKM
Bua obpaboTtkum ﬁgggggggggaggggggggg
UepHoBoe + + +
ToyeHune lMonyyucroBoe + +
Yncrtosoe + + +
CeepneHue + + +
3eHkepoBaHue HepHoBoe hi hi
Yncrtosoe + +
[MonyyucroBoe + +
PasBepTbiBaHNe
Yncrtosoe + + +
lMpoTarneaHune + + +
dpesepoBaHue HepHoBoe hi hi
Yncrtosoe + +
CtporaHue HepHoBoe hi hi
Yncrtosoe + +
LnndposaHne HepHosoe * h
Yncrtosoe + + +
XOHUWHIoBaHne + + +
CynepduHuL + + +
3yboHapesaHue + +
LLleBmuHroBaHue + + +
lMonupoBaHue + + + +
Mputnpka + + + +
Tabnuya 2
KayecTBO NoOBEpPXHOCTEN 3aroTOBOK AeTanen mMmalunH
MeTopg nonydeHus nnm obpaboTkM 3aroTOBKU Rz, MKM T, MKM
[MpokaT KannbpoBaHHbLIN MMAaAKOTAHYTHIN 60 60
- MpokaT ropsvekaTaHbin A£ 0o 85 MM 150 150
@ | Toxe A85-150 mm 200 300
5 To xe A150-200 mMm 300 400
oco'E LLITamnoBku 150 300
JInTbe B KOKUIb 200 300
JIntbe B 3emnsiHble opMbI 400 450
L@ dpesepoBaHMe N YEPHOBOE TOYEHME 100 100
S % UepHoBOE nogpesaHune 60 60
] <] YucTtoBoe nogpesaHune 30 30
8 T LnndposaHne 10 20
Pe3ka AncKoBbIMM NMUNaMN U HOXXOBKaMK 200 100
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I'Ipop,on)Kel-me npunoxeHus

OkoHYyaHue mabis. 2

MeTopn nonydeHus nnm obpaboTkM 3aroTOBKU Rz, MKM T, MKM
UepHOBOE TOYEHME LUTAMMOBOK N OTIIMBOK 100 100
© = UepHOBOE TOYEHME ropsidyekaTaHOro npokarta 120 120
2 %X 15 | YicTOoBOE TOYEHNME 30 30
S § @ | dpesepoBaHme YepHOBOE 30 50
32 3 dpesepoBaHMe YNCTOBOE 10 15
8 g % LUnndpoBaHne yepHoBoE 10 20
£ | WnnudosaHme ynctoBoe 5 15
[MpoTarnBaHue 5 15
CeepneHne A 3—6 mm 20 40
< To xe A£6-10 um 30 50
S To xe A£10-18 mm 40 60
8 | Toxe A 18 mm 1 6onee 50 70
g 3eHkepoBaHue YyepHoBoe A 10-30 mMm 50 40
8 To xe /£ 30-80 Mm 50 50
& 3eHkepoBaHue Ynuctosoe A 10-80 mm 30 40
S PasBepTbiBaHMe 10 25
§_ lMpoTarneaHune 4 6
o PacTtaunBaHmne 4yepHoBOE 50 50
PacTtaunBaHune uncrtoBsoe 20 25
LnudgoBaHne 10 20
Tabnuya 3
YaenbHas KpuBuaHa 3arotoBok Dy, MKM/MM
OunameTp (419 NIocKnx TonwmHa), Mm
Bua 3arotoBku 10 25 5580 ) >80
[MpokaT KannbpoBaHHbIN 2 1 1
[MpokaT ropsvekaTaHbin 5 5 5
LLItamnoBkn 2 1,5 1
Jintbe 0,7-3,0 0,7-3,0 0,7-3,0
Tabnuya 4
[lonycku Ha 3aroTtoBKu
Honyckaemble
Bug v pasmep 3arotoBku (Mm) OTKINOHEHUS, MKM
Ha gnvHy | Ha gnametp
/E3,1-6 2000 80
K:J_‘I’ng;_ /E6,1-10 2000 100
BAHHbIIA /10,2-18 2000 120
/E18,5-30 3000 140
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HPOD,OH)KGHVIE npunoxeHus

lpodomkeHue mabr. 4

Honyckaemble
Bug v pasmep 3arotoBku (Mm) OTKINOHEHUA, MKM
Ha gnvHy | Ha guameTp
Mpokat A 31-50 3000 170
Kannbpo- AE52-80 3000 200
BaHHbIN /E 82-100 3000 230
/AE5-19 2000 s
A 20-25 2500 o
>§ +400
3 < /E26-48 3000 e
£ 8 /E50-56 3500 oo
¥
03 /E60-75 3500 v
xR
S8 /E80-95 4000 o
52 /E100-110 4000 700
o
g° AE120-150 4500 oot
/E 160-200 5000 oo
A 210-250 5500 o
OnuHa, mm OuameTtp, Mm
18-30 1500 1500
30-50 1800 1800
150-180 50-80 2100 2400
= 80-120 2400 3000
ot 18-30 1800 1800
g 30-50 2100 2100
s 180—260 50-80 2400 2700
< 80-120 2700 3300
= 120-180 3000 4200
© 30-50 2400 2400
[a]
o 50-80 2700 3000
C —
= 260-360 80-120 3300 3800
5 120-180 3600 4800
30-50 3000 3000
50-80 3300 3600
360-500 80-120 3600 4200
120-180 4200 5400
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HPOD,OH)KGHVIE npunoxeHus

OkoHYyaHue mabin. 4

Honyckaemble
Bug v pasmep 3arotoBku (Mm) OTKITOHEHUSA, MKM
Ha gnvHy | Ha guameTp
TonwmHa, mm CpegHun gnameTp, MM
= 40-120 1500 1500
- <§J[ 18-30 120-180 2100 2100
2 o 180-260 2400 2400
e cC 260-360 3000 3000
s L 120-180 2100 2400
'5_ ‘E 30-50 180-260 2700 3000
o 260-360 3300 3600
— 180-260 3000 3300
50-80 260-360 3600 3900
Haubonbwmi 50 Hogﬂzmg aan;gopaamgngM 800— | 1250
= rabapur, mm | HoS0 | 155 | 260 | 500 | 800 | 1250 | 2000
= [o 260 500 800 1000
5 260-500 800 1000 1200 1500
500-1250 1000 1200 1500 | 2000 | 2500 | 3000
1250-3150 1200 1500 2000 | 2500 | 3000 | 4000 | 5000
Tabnuya 5

BennunHel cmeweHuns, KOpO6J'IeHI/IFI N SKCUEHTPUYHOCTKN 3arotToBOK

Bua 3arotoBku

CMeLleHmne 1 gy, MKM

Macca 3arotoBkU, Kr

7o) 3 © 7o) o
al A - <t ™ O Lo o o
S S U N A S I O G A O I
LLITamnoBku e S— g_ ‘j. N < < S Q 0|
o o o o o o o o o o o
o Kp} o LN o o o o o O O [N O
(4p] (4p] < < Lo (o] N~ [o0] (@] i —
Hanbonb- HomMuWHanbHbIM pasmep, Mm
wue raba- 800— [1250m
2 iy lo50 | 50-120 | 120-260 | 260-500 | 500-800 | .z 2
E | o260 500 800 1000
= | 260-500 800 1000 1200 1500
500-1250 | 1000 1200 1500 2000 2500 3000
12501 > | 1200 1500 2000 2500 3000 4000 | 5000
TonwuHa, gnuHa nnu WupmnHa, Mm
No50 | 50-120 | 120-180 | 180-260 | 260-360 |360-500
LLITaMnoBKu 3KCLl,eHTpW-IHOCTI: OTBEPCTUA, I a¢c, MKM
800 | 1400 | 2000 | 2800 | 3200 | 3600
KopobneHune 3arotoBKM, I xop, MKM
500 | 500 | 500 | 600 | 700 | 800
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OKoH4aHue npunoxeHus

Tabnuya 6
OOBLwmin Npunyck Ha mexaHn4ecky obpaboTky
,ElmameT an/lI'IyCK Ha AnaMeTp nNpun anmHe npokarta, Mm an/lI'IyCK
P, Ha TopeL,
MM Oo | 120— | 260— | 500— | 800— |1250— o
505 120 | 260 500 800 1250 | 2000
?‘é T _ Lo 30 2,8 2
_ -
§L§ 9 | 30-50 | 2,3 3,1 3,9 2
) I
88 | 508 | 25| 35 4 5,3 3
o
°c a5
= e 80-120 | 3.2 4 5.4 6.7 8.4 10 3
120-180 | 3.6 5.4 6 7.6 9.4 12 3
o 18 25 3
o 18-30 22 2.7 3 35
é§ 30-50 24 3 3.4 4,2
§ 50-80 | 2.85 | 3.6 4.1 5 5.8
= 80-120 | 3.2 3.9 5.1 7.1 9.1
120-180 | 3,5 5.3 5.8 7 8.4 10,3 10
HoMuHanbHbIN pa3mep, MM
HanbonbLunia 120- 260— 500— 800—
ra6aput, mm | A0S0 | 50-120 | o0 500 800 1200
— Yy C Yy C Yy C Yy C Yy C Yy
J
© Mo Bepx | 4 |35 4 4
>
s 120 'ggi 4 25| 4| 3
-~ o0 | Bepx |45| 4 | 5|5 |6 |5
\s/ 260 Hwu3
‘E Goc |35 3 4|4 |44
o Bepx | 6 |45 6 | 5 | 7 6 7 |65
< 200~ Hu3
S 500 5 5|35/ 5| 4|5 |45| 6 | 5
= oK
=
= 500 Bepx | 7 5 7 6 8 |65 9 7 |10 |75
E _
800 'ggi 5| 4|5 |45/ 6 |45 6 | 5| 7 |55
800 | BePx | 8 | 6 |8 |7 | 9|7 10|75/ 10| 8 | 11|85
1200 'ggi 6 | 4|6 | 5|7 |5]|7]|55|8]55|8]65
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