FO>XHO-YpanbCckum rocydapCTBEHHbIN YHUBEPCUTET

OucunnnuHa
«Pa3MepHO-TOYHOCTHOE NPOEKTUpPoOBaHNE»
(npakTn4yeckasa padota)




3agaHue No BbINOJIHEHUIO NPAKTUYECKOWN paboTbl N0 AUCLMNIIMHE
«Pa3mMepHO-TOYHOCTHOE NPOEKTUPOBaHUE»

[lna netann, n3 ot4yeTa no NPoOM3BOACTBEHHOM NPaKTUKe, HEOBXOANUMO:
1. BbINOMHUTb aHaNM3 TeXHONTIOrMYHOCTU KOHCTPYKLIUN AeTanm.
2. Pa3paboTaTb npeanaraemMbi BapMaHT TEXHOJTIOMMYECKOro npouecca, KoTopbiv BKIOYaeT:
— BbIOOp UcxooHOM 3aroToBKM U MeToAa €€ N3roToBrieHUs.

— Pa3spaboTtka nocnepoBaTtenbHOCTM 0OpPabOTKU NOBEpPXHOCTEN AeTanum
(nepBOHa4YanbLHO yKa3aTb OCHOBHbIe, BCrOMoraTesibHble U (pyHKUMOHalbHbIe
NOBEPXHOCTH).

— BbIOop cnoco6oB 06padboTKn 1 onpeaerieHMe He0O6XoAUMMOCTU KONMYecTBa
nepexoaoB AN o6paboTKM NoBepxXHOCTEN AeTanu.

— ®opmMupoBaHMe onepaLmm U TeXHOTOrM4YecKoro mapLupyta o6paboTku getanm.
3. ObopMUTL TEXHONOrMYECKY0 AOKYMEHTaUUIo (MapLUPYTHYHO KapTy).



MWHMCTEPCTBO Hayku 1 Bbicliero obpasoBaHusa Poccuiickon denepaumm
depnepanbHoe rocyaapCTBeHHOEe aBTOHOMHOE obpasoBaTenbHOe yyYpexaeHne
BbicLLEro obpa3oBaHus
«HOXXHO-YpanbCkun rocyfapCTBEHHbIA YHUBEPCUTET
(HauMoHanNbHbBIN UccnenoBaTeSIbCKUA YHUBEPCUTET)»

WMHCTUTYT OTKPbLITOro U ANCTaHUMOHHOIO 0bpasoBaHus
Kadeapa TexHuka, TEXHONOMMN U CTPOUTENBCTBO
HanpaeneHue 15.03.05 KoHCTpyKTOpCKO-TEXHOMNOrM4Yeckoe obecneyeHme MaliMHOCTPOUTENbHbIX MPON3BOACTB

I'IpoeKTMpOBaHme TEXHOJTOMNMYECKOro npouecca n3rotoBrieHnA getanu
«Knanau»

NMPAKTUHECKAA PABOTA
no ancunrminHe PASMEPHO-TOYHOCTHOE MNMPOEKTUPOBAHNE
OYpl'Y-15.03.05.2020.007.000.11MP

[Mposepun, npodeccop
B.A. PeweTtHukoB

20 r.

ABTOp paboTtbl, ctygeHT rp. 4O-
N.N. BaHOB

20 r.

PaboTa 3alwuLieHa ¢ oueHKon
B.A. PeweTHunkoB
20 r.

3

YenabuHck 20



CopepxxaHue

1 AHanmM3 TeXHONOMMYHOCTU KOHCTPYKLUUN OETAMN ...vveeeiiiiiiiiee e eaaiaaaennne, 2
2 Boibop Bnaa n metoga NOSTYHEHUS 3ArOTOBKM ...oouuveeeiiiiieeeiineeaeannennn,

3 Onpenenenne OCHOBHbIX, BCOMOraTenbHbIX 6a30BbIX MOBEPXHOCTEN
N PYHKUMOHASTBHBIX MOBEPXHOCTEM ...vniiiiieeeeiiiee e e eeiieeee e eeanaaen

4 YcTaHoBIeHME nocriegoBaTesibHOCTM 06paboTKM NOBEPXHOCTEN AeTanu..

5 Bbibop cnocoboB 06paboTkn 1 onpegeneHne HeobxoanMOCTM KONM4YecTBa
nepexoaoB Ang 06paboTKM NOBEPXHOCTEN ACTANMM ...c.vvvveeeeieeeeinnnenn.

6 PopmMmnpoBaHmne onepaLun n TEXHONOIMYECKOro MapLupyTa N3roToBMNeHUs
J1 1S3 =111

7 ObopmrieHne TEXHOMNOIMYECKO AOKYMEHTaUMK (MapLlpyTHas kapTa) ......



MeToaun4yeckme pekomeHgauum
AnNS BbINOJMTHEHUA NPaAKTUYEeCKOU paboThbl
1. Ompabomka KOHCMPyYKYUU u30esiusi Ha MexHOJ/1I02U4YHOCMb

o4 TEXHONOMMYHOCTBIO KOHCTPYKUNK N3Oenna NOHUMaKT COBOKYMHOCTbL CBOUCTB
KOHCTPYKLMN, KOTOPblEe 0becneymBatoT N3roToBNeHNE, PEMOHT N TEXHUYECKOE
obcnyxmneaHue nsgenus no Hamdonee apdEKTUBHOM TEXHONOIMMM B CPaBHEHUN C
aHaroOrMYHbIMU KOHCTPYKUMSAMM NPU OOMHAKOBLIX YCNOBUAX NX N3rOTOBIIEHUS,
aKcnnyaTtauuu, Npu OgHUX N TEX Xe rnokasaTesisax kayecTsa.

[Mpn oTpaboTke Ha TEXHONMOIMYHOCTb KOHCTPYKLMK N3aenns Heobxoaumo aHannanpoBaTh
obLwme TpeboBaHMA K TEXHONOMMYHOCTM KOHCTPYKLNN:

1. KOHCTpyKUMS geTanu AofkHA COCTOSATb U3 CTaHAAPTHbLIX U YHUULMPOBAHHbIX
KOHCTPYKTMBHbIX 3IEMEHTOB UIK OblTb CTAH4APTHOW B LIENTOM.

2. [leTanu OomkHbl N3roToBNATLCSH U3 CTaHOapTHbIX NI yHI/IC*)VILl,I/IpOBaHHbIX 3aroToBOK.

3. Paamepsbl 1 NOBEPXHOCTU AeTanu AOSMKHbI MMETb COOTBETCTBEHHO ONTMMarbHblEe
napameTpbl TOYHOCTN (ONTUMasribHast TOYHOCTb MOBEPXHOCTU — AKOHOMUYECKN U
KOHCTPYKTUBHO ODOCHOBaHHbIE).

4. PU3NKO-XMMUYECKME U MEXaHUYECKME CBOWCTBA MaTepuana, XXecTKoCcTb Aetanu, ee doopma

N pa3amepbl OMKHbI COOTBETCTBOBATb TPEOOBAHMAM TEXHONOMMN U3rOTOBMEHUS, XPaHEHUS
N TPaAHCMOPTUPOBKMN.

5. [NokaszaTtenm 6a3o0BoM NOBEPXHOCTU (TOYHOCTb, LLIEPOXOBATOCTL) AeTalnn OOSTKHbI
obecneunBaTb TOYHOCTb YCTAHOBKN, 0OpaboTKM N KOHTPONA.

6. KOHCprKLI,I/I‘r'I agetanun gormkHa obecnevnBaTb BO3MOXHOCTb NnPMMEHEHNA TUMOBbLIX N
CTaHOapPTHbIX TEXHONOrMMY€eCKNI npoueccoB ee N3rotoBJ1EHUA. 5



2. Bb160p ucxodHoli 3a20moeku U Mmemoda ee U320MoeJIeHUsl

[Mpn BbIBOpPE 3aroTOBKN HEODXOOMMO CTPEMUTLCA K TOMY, 4TOBLI hopma n pasmepsbl
ee OblNnM MakcumanbHO MNpUBNMXKEHbI K (popme M pasmepam rotoBon pgetanu. Ongd
0bpaboTkm TakoM 3aroToBkM NOHagoObUTCA  MUHMMANbHOE YMCNO  onepauni,
MUHUManNbHbIM ByOeT U pacxod meTanna B CTPYXKY.

[na vu3rotoBneHust getanen B MalUMHOCTPOEHUM WUCMONb3YIOT creaywwme Buabl U
MeTOoAbl MOMYyYEeHUS UCXOAHbIX 3aroTOBOK. OTNMBKU (NMUTbE B 3eMnsHble (OOpMbl, B
mMeTannuyeckne opmbl, Mo AaBfieHNEM, NO BbINMABASEMbIM MOAENAM, LLEHTPOBEXHOE
NNTbE); NOKOBKM (LUTAaMMOBKa Ha MOJIOTE, NMpecce, B OTKPLITbIX UNW 3aKpbITbIX LWTaMnax,
cBobogHas KOBKa); KOMOWHMPOBAHHLIE 3aroToOBKM (CBApHOMUTLIE, LUTAaMMNOCBAPHLIE);
npokaTt (nepnoanyeckui, npodPunbHbIN, TIMCTOBOW).

OCHOBHbIMK hbakTopamMu, ornpeaenarwmMMmn BUL WMCXOOHOW 3aroTOBKW, SBAAKOTCS
mMatepuan gertanu, ee KOoHdurypaums v rabaputHble pasmepbl. Bo MHormx crniydasx
3aJaHHbIN NO YepTexXy mMaTepuan yxe onpegenseTr BUO UCXOLHOW 3aroTOBKWU. eCnun 3TO
NMNTENHbIA CnfaB, TO WCXOOHOW 3aroTOBKOM OydeT €BNATLCA OTNMBKaA, €cnuv
nedopmmpyemMbln cnfiaB — NpokaT UM rnokoska. B nocnegHem cnydae onpenenstowmm
doakTopom byaeT KoHdUrypaumn getanu.

Bonbluoe 3HayYeHne npu BbIOOpe BMOA WUCXOOHOW 3aroTOBKM MMeeT 0ObeM BbIMycKa
aetanen unu Tun NPon3BoacTBa.

Boibop Buaoa 3arotoBKM M MeToAa €€ MU3roTOBMNEHUS AOMMKEeH 3akaH4MBaTbCH
yKaszaHMemM TOYHOCTM 3aroTOBKM (KBanuTeTa TOYHOCTM pasMepoB, LIEPOXOBATOCTU
MOBEPXHOCTU U BENUYMHbI OeEKTHOro Cnosl), a Takke HeobxXxoauMmMO Ha pPUCYHKe
nokasaTb oOpMy 3aroTOBKM. 6



3. dopmMmuposaHuUe mexHoOs/102U4eCKO20 Mapuwpyma obpabomku
demaneu

[Ona dpopmMmnpoBaHns TEXHOSTOMMYECKOro MapLupyta obpaboTkm getaneu
HeobxoaMMo nocnegoBaTesibHO BbINONHUTL TPY 3Tana.

1. YcTaHoBNeHMe nocrnegoBaTefibHOCTU O6p860TKl/I HOBerHOCTeVI AaeTtaru.

2. Beibop cnocoboB 06paboTkn n HazHa4veHne HeobXxoaMMOro KonmyecTea
nepexoaoB Ang obpaboTku NOBEPXHOCTEW AeTanu.

3. dopmmpoBaHue ornepauun.



|. YemaHoeneHue nocrnedoeamesibHocmu obpabomku
noeepxHocmeu demasnu

YcTaHoBneHue nocrneaoBaTenbHOCTN 00paboTkn NoBepxXHOCTEN aeTanu
TECHO CBSI3aHO C NpaBuUilbHbIM BbIDOPOM TexHonornyecknx 6as. MNoatomy,
nepBoHa4yanbHO HeobXoAMMO MO YepTexy y3na, B KOTOPbIA BXOAUT
neTanb, BbIABUTb OCHOBHbIE W BCoMoraTernbHble 6a30Bble NOBEPXHOCTMU.

OCHOBHble 0a30Bble MOBEPXHOCTU OTHOCATCH K CoMpsraroLmm
MOBEPXHOCTAM M CRyXaT Ans NPUCOeAVHEHUs OJaHHOW AeTanu K ApYyrum
aeTangdm.

BcrnomoraTtesnibHble 0a30Bble NMOBEPXHOCTU TaKKe OTHOCATCHA K
cornpsraloLwmum MOBEPXHOCTAM M cnyXaT AOfa NpucoeguHeHuUa K OaHHOW
aoetanu gpyrmx getarneun.

CDYHKLWIOHaHbeIe NMNOBEPXHOCTU — pe3b6a, bl U T.11.

[lpyn ycTaHOBNEHUMN NocregoBaTENbHOCTU 0DpPaboTKM MOBEPXHOCTEN
getann HeobxoouMmo rnpegycMmaTpuBaTb  dTanbl  NpeaBapuUTENbHOWN,
NPOMEXYTOYHOMN U OKOHYaTENIbHOM 06paboTKN NOBEPXHOCTEW AeTanu, 4YTo
No3BONINT Hamboriee 9KOHOMUYHBbIM MyTeM obecneyntb [OOCTUXKEHUE
3alaHHOW TOYHOCTU POPMbI, pa3MepPOB 1N Ka4eCcTBa NOBEPXHOCTM.



JATO OOBLACHSAETCA crneayWMMmn oocToATeNnbLCTBaMU

1. Ecnu Kakyto-nmbo NoBEPXHOCTb BLICOKOWM TOYHOCTU OobpaboTaTh cpasy
OKOH4YaTeNbHO, TO B pes3ynbTaTe nepepacnpegeneHnss BHYTPEHHUX
Hanps>KeHnn, BbI3BaHHbIX NpeaBapuUTenbHON (YepHoBOW) o0OpaboTKou
OPYrux NOBEPXHOCTEN, 3aroToBka HEU3BEXHO MNOoTepsieT CBOK TOYHOCTD.
Kpome TOro, 9ata NOBEPXHOCTb MOXET ObiTb noBpexaeHa npu
TPaHCNOPTUPOBKE M 3aKpenfeHnn getann Ha nocrneaylwmx onepaymsax.

2. [1lpn cHATUM BonNbLIMX NPUMNYCKOB Mpu npeaBapuTeribHon (YepHOBOW)
0bpaboTKke NponucxoauT 3HaYMUTENbHbIN Harpes getanun. Ecnn ee B aTon xe
onepaunn obpaboTaTb OKOHYATESIbHO, TO NOcre 3aBeplueHnuss obpaboTKu
(nocrne BoO3BpalleHns K HopMarnbHOW TemrnepaTtype) OHa OyaeTr uMeTb
NOrpeLwwHoCTN popmMbl U pa3mMepos.

3. PasgeneHne TexHONOrmM4eckoro rnpouecca Ha ataribl LenecoobpasHo C
TOYKM  3pPEHMS  pauMoHanbHOrO  UCMOJSIb30BaHUS  TEXHONOrMYECKOro
obopynoBaHuda. Ha onepauusix npegBaputensHon (4epHoBon) obpaboTku
NCNONb3YITCA  MOLWWHbIE, TMOBLILLEHHOM  XECTKOCTU  CTaHKW, And
NPOMEXYTOYHON 0OpaboTKM — CTaHKM HOpMasibHOM TOYHOCTW, a [Aans
OKOH4YaTernbHOM 00paboTkM MNPUMEHAIOTCA MeHee MOLHble, HO bonee
TOYHbIE CTaHKMW.



[lpy BbINONMHEHMW npeaBapuTeribHoOM 06paboTkn, Ha MnepBbIX
ornepauusax pekomeHayeTcs 6asupoBaTbCd, MO BO3MOXHOCTW, 3a
OCHOBHble 6a30Bble MOBEPXHOCTU U obpabaTbiBaTb BCNOMOraTesnbHble
6asoBble noBepxHocTu. lNpu ganbHenwen obpaboTKM MOBEPXHOCTEN
agetanm Heobxogmmo OasupoBaTbCA 3a 00paboTaHHbLIE NMOBEPXHOCTM.
UepHoBble 6a3bl NCNOMb3YTCA TOSMTbKO OAHOKPATHO.

Ecnun B KayecTBe 3aroToBKM MPUHATA OTNIMBKA, TO PEKOMEHOYETCA B
camylo nepsyr o4vepeab obpabaTbiBaTb MOBEPXHOCTU, HA KOTOPbLIX
BO3MOXHbl JINTEMHBLIE PAaKOBUHbLI, TPELUWHbI WU Apyrme aedekTbl, C
Leriblo CKOPENLLEro OTCEUBAHMA BO3MOXXHOro Opaka unu yctpaHeHue
oOHapyXeHHbIX AedeKTOB 3aBapKomn, HannaBneHMem Mmetanna v 1.4.

Hanbornee nerko noBpeXxgaemble MNOBEPXHOCTU — HaPYXHblE
pe3bbbl, C XXEeCTKuMu  TpeboBaHMAMM NO  LIEPOXOBATOCTU
obpabaTbIBalOTCS B 3aKNYUTENBHOU CTadun.
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Il. Bei6op cnocoboe o6pabomku u Ha3Ha4YeHuUe Heobxoo0umoz20
Kosiuyecmea rnepexodoe 0s1s1 obpabomku nosepxHocmeu demasu

[Tocne ycTtaHoBMeHMs nocrnegoBaTenbHOCTU 06paboTkM BCEX MOBEPXHOCTEN AeTanw
cnegyet BblObpaTb crnocobbl 06paboTKM KaXaon MNOBEPXHOCTM W ONpeaenuvuTb
KONIMYECTBO MNepexoaoB, HeobxoauMbIX ANs1 MNpeBpaLLEHUs 3aroTOBKM B TOTOBYIO
aetane.

Ha Bbibop cnocoboB 06paboTkM M KONMMYecTBa MNEPEXOOOB OKa3biBalOT BrUSIHME
criegyrouime OCHOBHble pakTopbl:

1. Tpebyemble BenUYMHbI YTOYHEHUA (€), KOTOopble Heobxoammo obecneunTb B
pesynsrarte 0b6paboTKn KaXXaon n3 noBepxHOCTEN AeTanu.

2. KonunyectBo noBepxHoCcTenM noanexawmux obpaboTtke WM MX OTHOCUTENbHOE
pacnonoXxeHne Ha getanu (COOCHO U T.4.).

3. BennunHa ytouHeHnn (&i), aBaeMbliX pasfnnNYHbIMU TEXHONOMMYECKUMU CUCTEMAMMU
npu obpaboTke getanu.

4. TexHUKO-OKOHOMMYECKME MoKaslaTenun, Xapaktepuaywuwme Kaxabln cnocob
obpaboTku.

5. MNporpamma 1 BeENUYMHa cepun, noanexawmx n3rotToBneHnio getanen.
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[Mpn BbIOOpe crnocoboB 06pabOTKN KaXKOoM M3 NMOBEPXHOCTEW AeTanu criegyet
HaUTWU TakouM cnocob, KOTopbin NO3BONUIT Obl 9KOHOMWYHO OCYLLECTBUTb
HenocpeacTBEHHbIN Mepexoq OT 3aroTOBKM K roToBou getanu npu obpaboTke
KaXXOoM W3 MOBEepXHOCTen, T.e. obecneunTb MonyvyeHne TpebyemMon BeSIMYMHBI
yTouHeHus (€). lNpm aTOM XenaTenbHO, 4YTOObl OOAHMM W TEM e Crnocobom
obpabaTbiBanocb BO3MOXHO Borbllee KONMYEeCTBO NMOBEPXHOCTEN 3aroTOBKU. OTO
OacT BO3MOXHOCTb pa3paboTaTb BbICOKONPON3BOAUTENbHbIE KOHLUEHTPUPOBAHHLIE
ornepauum ¢ MakcMMarbHbIM COBMELLEHNEM 00paboTkM OTAESNbHBIX MOBEPXHOCTEN,
cokpaTuTb obulee KONMMYecTBO onepauum U ycTaHOBOB, ASMTENbHOCTb LMKNa
obpaboTkn.

Ecnn Takoro crnocoba obpaboTkn n obopyaoBaHua nogobpaTb Henb3s, Toraa
npuxoantca Bblbpatb psig cnocoboB, npounsBedeHUE YTOYHEHUW KOTOPLIX AaBan
Obl Hambosnbly U3 TpebyembiX BenUYMH YTOYHEeHUs (€) obpabaTbiBaeMblX
NOBEPXHOCTEN OeTaneu

[na npeaoBaputenbHoro Bblbopa crnocoba obpaboTku OTAENbHbIX
NOBEPXHOCTEN  3arOTOBKM  WUCMNOMNb3YIOT  [AaHHble  CrpaBOYHbIX  Tabnuy
9KOHOMMYECKON TOYHOCTM 00paboTKM pasnuyHbIMKU criocobamm m Ha pasfinNyHbIX
CTaHKax, KOTopble MpuBOAATCS B Y4eOHOM M cripaBoyHOW nutepartype [1, cTp.
13...23].

CyLecTByeT pacyeTHbIM U TabnnyHbln MeTo Bblbopa cnocoboB 06paboTKu.
PacyeTHbIM MeToa (MCMOSb30BaTh AN caMon TOYHOW NOBEPXHOCTN) 12




DKOHOMHMHYECKAs (CTATUCTUYECKAs ) TOMHOCTh METO/10B 00paboTky nosepxHocreit aeraneii [14]

R — lllepoxoBarocts R,, MM TounoCTs,
125163 | 32 | 25 [ 1,25]0,63 0,32 | 0,16 | 0,08 | 0,04 | kBanuTeTHI
1 2 3 R 5 6 7 8 9 10 11 12
Ceseprenue 11,13
3erHkeposarue 9:..11
Touenue, pacmauueanue:
4EPHOBOE 12,13
NOJIY4HUCTOBOE, HHCTOBOE 9...11
TOHKOE 6...8
Dpezeposarue YUIUHOPUYECKOe:
4EPHOBOE 12...14
NOJY4HCTOBOE, HHCTOBOE 10:::11
TOHKOE 7...9
Dpezeposarue mopyegoe:
4YEPHOBOE 12214
NOJY4YHCTOBOE, HHCTOBOE |
TOHKOE 0.7
IIpomszueanue 6...9
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I L1Spe (T8[90l 12
Passepmeigane:
e TBAPHTETbHO §
YlICTOBOS 6...8
TOHKO? h 6...]
Kpyeroe wncposarue:
YHICTOBOE 6.9
TOHKOE m 4.1
[Trocxoe wungposarue:
YHICTOBE 6.9
TOHKOE m 6...]
[Tonuposarue:
- mm R
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Tabnuia 2 — TOYHOCTh U Ka4eCTBO MOBEPXHOCTU MPHU 00pabOTKE OTBEPCTUIA

[ITepoxoBarocTh ['mybuna
Croco6 06paboTku Keamrret zomycka MMOBEPXHOCTH, nedeKTHOTO cI1os,
PR Ra, Mmxm h, Mkm

Caeprenue 12 25 20
3eHKEepOBaHUE:

YEpHOBOE 12 25 20

YHUCTOBOE 10 6,3 20
PasseprbiBanue:

HOpMaJIbHOE 9 3,2 15

TOYHOE 7 1,6

TOHKOE 6 0,63
[IpoTsiruBanue:

YEpHOBOE 11 12,5 25

MOJTY9HCTOBOE 9 6,3 10

YUCTOBOE 7 1,6 5
PacraunBanue:

YEPHOBOE 12 25 25

MOJTyYUCTOBOE 10 6,3 20

YHUCTOBOE 9 3,2 10

TOHKOE 7 0,63 5
[nudosanue:

MPEIBAPUTEILHOE 9 3,2 20

YHUCTOBOE 7 0,63 5

TOHKOE 6 0,32 5
XOHUHTOBaHUE 5 0,16 3
PackarrsiBanue 6 0,08 -
AJMa3HOE€ BBITTIA)KUBAHHUE 5 0,08 —
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Tabnuna 3 — TOYHOCTh U Ka4eCTBO MOBEPXHOCTH MpU 00pabOTKe pe3b00BBIX MOBEPXHOCTEMN

[ITepoxoBarocTh ['mybuna
Cnoco6 06paboTku RBAMICT0My Cia MOBEPXHOCTH, nedextHoro cios, h,
pasvepa Ra, Mmxm MKM

[Tnamnkoi 8 12,5 50
MeTynkom 7 12,5 50
®pesepoBaHue:

JTUCKOBBIMU (Ppe3aMu 7 3,2 30

rpedeHvarbiMu (hpe3amu 7 3,2 30
Touenue:

pe3Iom 6 3,2 20

rpeOeHKoM 7 3,2 20

BUXPEBOE T'OJIOBKOM 7 3,2 20

CaMOPACKPHIBAIOIIEHCS TOJIOBKOM 6 1,6 20
HakarsiBanue:

IUIOCKAMM IUIANIKaAMU 7 0,63 —

poJIMKaMu 6 0,32 —
[Inmudoranue 5 1,6 10
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Tabnuua 4 — TOYHOCTH U KaY€CTBO MOBEPXHOCTU MPHU 00paObOTKE MIIOCKUX MTOBEPXHOCTEH

[ITepoxoBaTrocTh ['my6una
Cnocob 06paboTku KSR e MTOBEPXHOCTH, nedexTHoro cinos,
pasmepa Ra, Mmkm h, Mmxm

TopueBoe ToueHue:

YEepPHOBOE 14 50 60

MOJIyYHCTOBOE 12 25 20

YHCTOBOE 9 6,3 20

TOHKOE 7 1,6 10
®pes3epoBaHue:

YEepPHOBOE 13 25 30

YUCTOBOE 10 6,3 20

TOHKOE 8 3,2 15
[nudosanue:

MPEIBAPUTEIIHLHOE 8 3,2 20

YUCTOBOE 6 0,63 5

TOHKOE 5 0,32 5
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Il dopmMupoeaHue onepayuu

HameTnB nocnepoBaTenbHOCTL 06pPabOTKM NOBEPXHOCTEN AeTanw,
KONNYEeCTBO MNepexooB, CrocoObl WUX BbINOMHEHUS, MNPUCTYMNAT K
hopmMuMpoBaHMIO onepaLuii TEXHONOrMYEecKoro npolecca o6paboTKu
netanw.

[MpoekTnpys nwbon BapuaHT onepauun, TEXHONOor OOSMKeEH
CTPEMUTLCA K CHWXEHU HOPMbl BPEMEHW, 4YTO [OOCTUraeTcs
YMEHbLUEHNEM OCHOBHOroO W BCromMoratefibHoe BpeMeHun. Bpewms
TEXHUYECKOro N OpraHn3aunoHHOro obcnyxmeaHus paboyero mecra, a
TakKe BpeMsa pernaMmeHTUpoBaHHbIX NepepbiBOB DeEpyTCA B NPOLIEHTaX
OT OnepaTuBHOIO BPEMEHU W, Takum obpa3om, OT NOCTPOEHUS
ornepaunm oHM HenocpeacTBEHHO HE 3aBUCAT.

[Mpn popmupoBaHuM onepaumn HeobxoaMMo pellaTb BOMPOCHI O
CTENEHN KOHUeHTpauum wunu agunddepeHumaumm TEXHONOMMYECKUX
nepexogoB 1 O BbIDOpPE TEXHOMOrM4Yeckoro obopyaoBaHus.
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[MpnHUMN KOHLUEHTpaunu TEXHONOrM4YecKux nepexonos
XapakrepusyeTca TeHOeHUMEW cocpedoTovYeHUs B O4HOM onepauunu
00paboTky BO3MOXHO OoOsfblIOro 4yucra noeepxHocTen. [lpwu
NCNOJSIb30BaAHUM NPUHLMMNA KOHLUEHTpauMn: ynpoLllaeTcs opraHusauungd
NPON3BOACTBA; COKpawlaeTca HOMEHKaTypa npucrnocodbneHnu,
HeobXxoOMMbIX [ONnsl YCTAaHOBKW 3aroTOBOK; YMEHbLLUAETCHA YMUCIIo
YCTAaHOBOK 3aroTOBOK, YTO BeCbMa Ba)XHO NMpu obpaboTke TaXenbiX U
KpyrnHorabapuTHbIX OeTarneun.

BTtopoe HanpaeneHne — npuHuun aundpdepeHunaummn. OH
npegycMmaTtpmBaeT pasykpyrnHeHne obpaboTkM U ynpoLlleHue Kaxaoun
ornepaunmn 3a c4yeT yBennyeHus nx Yucna. lNpu npumeHeHum npuHumna
andpdepeHumaunmn: ynpouwarTcs npucrnocodneHnsi, NUHCTPYMEHTHI,
ynpowlaeTca Hanagka CTaHKOB; YMEHbLUAETCs BPEMSI HA MOAroTOBKY
Npon3BOACTBA.

19



OcHoBHbIMK dhakTOpamu, BNUSOWMMN Ha BbIbop 0bopyaoBaHUs, ABAAKTCS:
— KOHurypauus n rabaputHbole pasmMmepbl geTanu;

— Tpebyemasi nNo xapakTepy onepaymm TOMHOCTb 00paboTKy;

— 00beM BbiNycKa M3genun u pasmep naptTun getaneu;

— BUA UCXOOHOW 3aroTOBKM (LUTYy4Hasi 3aroToBKa, U3 rnpyTka).

[na eguHUYHOro U MenkoCepumHOro npoun3BoACTBa PeKoMeHayeTcs
Mcnosnb3oBaTb YHMBeEpcanbHOe 00opyagoBaHME: TOKapPHO-BMHTOPE3HbIE
CTaHKMN, BepTUKaNbHO-CBEPIIUNbHbIE, KOHCONbLHO-PEe3epHble CTaHKN.

[na KpynHOCEPUUHOroO M MacCOBOro MNpou3BOACTBa MNpPeanovYTeHne
HeobxoaMmo naBaTb obopynoBaHuto C NOBbILLEHHON
NPOM3BOAUTENIBHOCTbIO:  TOKApPHO-PEBOSIbBEPHLIE  CTAHKW,  TOKapHble
aBToMaT U nofiyaBTomMaTtbl, 6eCueHTpPOBO-LUNNGOBarbHbLIE U T. M.) [2, CTp.
9...95].

[Mpn dbopmMmnpoBaHum ornepaunm ux HaMMeHoBaHue N Kkoa HeobxoaMmo
NPMHMUMATbL No Krnaccudgukartopy [3].

[locne dopmupoBaHMa onepaumm U TEXHONOrM4YecKkoro mMapLupyra
N3roTOBMEHNA aeTanen HeobxoanMmo obopMnUTL MapLLPYTHbIE KapThbl [4].
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Kon
4100
4101
4102
4105
4107
4108
4110
4111
4112
4113
4114
4115
4116
4117
4118
4119
4121
4122
4123
4130
4131
4132

4133

O6paboTtka pesaHnem — kop, 41

HanmeHoBaHue onepaunn
Ob6paboTka pesaHnem
ArperaTtHas
ABTOMaTHO-NIMHENHas
Pe3bboHapes3Has
["ankoHape3Has
bonToHape3Has
TokapHasi
TokapHo-peBonbBepHad
ABTOMaTHO TOKapHas
TokapHo-KapycenbHas
TokapHO-BUHTOpPE3Has
JloboTokapHas
TokapHO-3aTbINNOBOYHAsA
TokapHO-kONMpoBarsnbHas
CneumnanbHaga TokapHas
TopuenoapesHasa-LeHTpoBarbHas
BanbueTokapHas
PesbboTokapHas
TokapHobecueHTpoBarnbHas
LLnugosanbHaga
KpyrnownudoBarnbHas
BHyTpuwinugosansHasd

[nockownudoBansHas
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PekomeHgyemaa nutepartypa

1 CnpaBoYHUK TeXHONora-matwumnHoctpoutena. B 2-x 1. T.1 / lopg pea.
A.M. Oanbckoro, A.l'. Kocunoson, P.K. MewepsikoBa, A.l'. Cycrnosa, 5-e
na3g., ucnpas. — M.: MawmnHocTpoeHune-1, 2013. — 912 c.

2 CnpaBOYHUK TeXHosora-mawumHoctpoutens. B 2-x 1. T.2 / Nog pea.
A.M. Oanbckoro, A.l'. Kocunoson, P.K. MewepsikoBa, A.l'. Cycrnosa, 5-e
n3g., ucnpas. — M.: MawmnHocTpoeHue-1, 2013. — 944 c.

3 Knaccudpmkatop TeXHONOrMYECKNX ornepaumumn MallMHOCTPOEHUSA U
npunbo-pocTtpoenmns. — M.: IagatenbcTBO cTtaHaapTos, 1987. — 73 c.

4 TOCT 3.1118-82 ®opmbl 1 npaBuna opopMIieEHNA MapLLUPYTHbIX
kapT. — M.: CtaHgapTtnHdopm, 2012. — 23 c.
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[Tpumep
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1 AHanNn3 TeXHONOrMYHOCTU KOHCTPYKUUU AeTanm

[Tpy aHanmM3e TEeXHOSTIOMMYHOCTU KOHCTPYKUMWN geTann B COOTBETCTBUM C
PUCYHKOM1 y4UTbIBaANUCH obOwue TpeboBaHMA K TEXHONIOMMYHOCTHU
KOHCTpyKUMK [ ].

1) KOHCTpyKUMS AeTann cOCTOUT U3 CTaHOAPTHbIX U YHUDULIMPOBAHHbIX
KOHCTPYKTUBHbIX 3NEMEHTOB.

2) [ODetanb MoXeT ObiTb W3roTOBNeHa U3 CTaHOAPTHbIX U
YHUDULMPOBAHHbBIX 3aroTOBOK — MOXHO MPUHSITbL NMOKOBKY.

3) Pa3smepbl getann MMeroT onTMMarnbHbl NapamMeTpbl, HO AeTanb He
TEXHOMOMMYHA MO LIEepoxXoBaTOCTM MNOBEPXHOCTEUM (MNpaBbin  TOpeLl,
NUHENHoro pasmepa 9).

4)  PUBMKO-XMMUYECKME W MEXaHM4ecKne CcBOMUCTBa MaTepuana
COOTBETCTBYIOT TpeboBaHUSM TEXHOMNOIMU W3rOTOBMNEHUS, XPaAHEHUS WU
TpaHcnopTupoBkn. [leTanb obnagaeT 4OCTAaTOYHOM XKECTKOCTbIO.

5) MNokaszatenn 6a30BbLIX NOBEPXHOCTEN AeTanu No3BonAaAT obecneynTb
TOYHOCTb YCTaHOBKM, 0OpaboTKM U KOHTPOSIS.

6) KoHcTpykuma petann obecneymBaeT BO3MOXHOCTb MPUMEHEHUSA
TUNOBbIX W  CTaHOAPTHbLIX TEXHOSIOMMYECKUX MpoueccoB Ansa ee
N3roTOBIEHUS. 25
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2 Bb160p ucxoaHoOM 3aroToBKU U MEeTO4a €€ U3roToBNeHUs

Ncxopgs u3 ycnoBunm paboTbl geTanu B y3ne, yduTbiBas CBOWCTBO
mMaTepuana, B Ka4ecTBe 3aroTOBKN BblbMpaeM NMOKOBKY.

[TokoBKa MOXeT ObITb MoslydyeHa Ha MOSoTe U npecce, B OTKPbLITOM
unn 3akpbitom wWwtamne. [lpyHUMaeMm, W3IroToBreHNe 3aroTOBKUM Ha
KPUBOLLUMMNHOM ropsiYeLliTaMnoBOYHOM MNpecce B 3aKpbITOM LwwTamne (b6es
06nos1). To4yHoCTb 3aroToBku: 1T=14, Ra50, BennynHa gedeKkTHOro cros
250 MKM. [ ]. Dopma 3aroToBKM npmBegeHa B COOTBETCTBUU C PUCYHKOM 2.

PucyHok 2 — ®opma 3aroToBKu 27



CnpaBO4YHMK TexHonora-mawmnHoctpoutens. B 2-x 1. T.1 / lNog pea. A.M.
HOanbckoro, A.l'. Kocunoson, P.K. Mewepsikoa, A.l'. Cycnosa, 5-e n3ga.,
ncnpas. — M.: MawuHocTpoeHue-1, 2013. 912 c.

(cTp. 204 — 321 3aroToBKkM OeTanen mMalluH)
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3 OnpepeneHue OCHOBHbIX, BCIOMOraTtesibHbIX 0a3 u
hyHKLMOHaNbHbLIX NOBEPXHOCTEMN

OcHoBHbIMK Bazamu aBnsTcs J70h8 n neBbin TopeL, NMMHENHOIO pa3smMepa
20js10 B cooTBEeTCTBUM C PUCYHKOM 3. PYHKLIMOHAIbHbLIX NOBEpPXHOCTEN HeT. Bee
OoCTasibHble MOBEPXHOCTN — BCNOMoraTesibHble (CM. PUCYHOK 1).

PucyHok 3 — ®parmeHT yana 29



4 YcTaHOBIeHMe nocriefoBaTeNnbLHOCTU 00pPaboTKN NOBEpPXHOCTEM
aeTtanu

OcHoBHbIMK Bazamu aBnsTcs J70h8 n neBbin TopeL, NMMHENHOIO pa3smMepa
20js10. dyHKUMOHaNBHbIX NOBEPXHOCTEN HET. BCce ocTarnbHble NOBEPXHOCTUN —
BCrioMmoraTterbHble (PUCYHOK 3 — He0BX0aMMO nokasaTtb (pparMeHT y3na, rae
yKasaHa BblbOpaHHasa getarnb).

[MpuHMMaem creaytoLyo nocriegoBaTesibHOCTb 06paboTka NOBEPXHOCTEN
(CM. pucyHok 1).
1. Ha nepBou onepauumn 6asmpyemcs no @70h8 n nesomy topuy pasmepa 20js10
n npeaBaputensHo obpabaTtbiBaem J50h9, neBbin Topel pasmepa 35, G110,
KaHaBKy, NeBbIN TopeL pa3mepa 9, 960/Jd75.

2. Ha BTopon onepauumn 6asmpyemcs no I50H9 n nesomy topuy pasmepa 35 u
npeaBaputenbHo obpabaTeiBaem @70h8, npaBbi Topey pa3mepa 9, npasbin
Topeu pasmepa 395.

3. Ha nocnegyownx onepauunsix, ucrnosnb3yst obpaboTaHHble 6a30BLIe
NOBEPXHOCTU, YKa3aHHbIE B N. 1 1 2, BbINOSTHAEM NPOMEXYTOUHYIO U
OKOHYaTemnbHY0 06paboTKy TOUHbIX NOBEPXHOCTEN U YETLIPEX OTBEPCTUN
@10H14.
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5 Bbibop cnocob6oB o6paboTku n onpeaneneHne Heo6xoaMMoro
Konun4yecTBa nepexonoB ANl oopaboTKn NoBepxXHOCTEU AeTanu

PacyeTHbI meToA,

31



OnpenenuM crnocoObl ¥ KOJIUYECTBO MEPEXOJI0B A1 00paOOTKHU MOBEPXHOCTH
(70h8 /Ra3,2 pacueTHBIM METOJIOM.

Tounocts 3aroroBku; T,=0,74 Ra’=50
YTOYHEHHUE NETAIN IO JUAMETPAIIBHON TOYHOCTH U IIIEPOXOBATOCTH

MTOBEPXHOCTH:

&= 07 1609 ¢Ra=20_15625

10,046 1 39
Metoasr 06pabOTKH, KOTOPBIE IMO3BOISAIOT 0OeceunTh h8 |/Ra3,2 !

o0TayMBaHWE YMCTOBOE, UIM(OBAHUE TTPEBAPUTEIIHHOE.

[IpuHUMaeM B Ka4€CTBE METO/1a OKOHYATEIbHOW 00pabOTKH — 00TauMBaHUE
YHCTOBOE.

HomuHanbHBIN TpUNYCK 11 00TauyMBaHUs YUCTOBOrO Z,=0,38 MMm.
OnpenensemM JONYCK MPEANIECTBYIONMIETO Mepexoia

7 =938 _ 0,19..0,095
=l 2.4

[IpuaruMaem T_, =019

OnpenenseM BEIUYMHY YTOYHEHHUS, KOTOPYIO 0OecledynBaeT 00TauBaHUE
YHCTOBOE

g = i =413
' 0,046 32



B xadecTBe nepBoro Metrojaa 00pabOTKH MpUHUMaeM 00TauMBaHUE YEPHOBOE,
oOecrieunBaroiiee 12 KBaJIUTET.
Jlomyck 00TaurBaHUs YEPHOBOTO T, =03

OnpepaenseM BeIMYUHY YTOYHEHUS, KOTOPYIO 00ecreunBacT 00TauYMBaHUE
YEpHOBOE

=142 47
03

[IpoBepka
¢ &=4,13-2,47=10,20<16,09

YcnoBue He BeInoyHAETCS. OnpeaensieM BeIUYnHY YTOYHEHUS, KOTOPYIO
JTOJKHBI 00€CIIEUUTh TPOMEKYTOUHBIE METOIbI 00padOTKU
16,09
E = =1,58
10,20
[lo npUHATOMY 3HAYEHUIO T , =019 HasHauaeMm 00TauMBaHUE MOJTYIUCTOBOE
i— ]

H o1peaAcIrIeM BCIIMYMHY YTOYHCHUA, KOTOPYIO oOecIieuynBaeT ﬂaHHBIﬁ MCTO

g= 03 _1 58
0,19

[IpoBepka

e=4,13-2,47-1,58=16,12> & =16,09 33



Jlns o6padoTkn BP70h8 /Ra3,2 HeoOXoauMEI clieayromnue BUALI 00pabOTKU:
- ooTauuBanue uepuonoe: T:=0,3 (h12), vRa25
- o0TaunBanue nmoayuncronoe:. T;=0,19 (h1l), /Ral25

- o0taunBanue ynucropoe. h8 /Ra3,2
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5 Bbibop cnocob6oB 06paboTKu 1 onpeneneHne Heoo6xoanMMoro
KonM4yecTBa nepexonos AnA o6pabdboTKM NnoBepxXHOCTEN AeTanu
(Tabnun4yHbIN MeTOA)

[1ns obpaboTkn noBepxHOCTEN AeTanu, Metoabl 06paboTkn n Heobxoanumoe
KONMYEeCTBO NepexooB BbiOMpaem no pekomeHgaumm [ 1.

1. ObpaboTka J70h8, Ra 3.2
obTaunBaHue yepHosoe h1l2, Ra 25
- o6TaumBaHue nony4duncrtosoe hll, Ra 12.5
- obTaunBaHue Ynctosoe h8, Ra 3.2
2. ObpaboTka P50H9, Ra 6.3
- 3eHKepoBaHue 4epHoBoe H12, Ra 25
- 3eHKepoBaHue yncrtosoe H10, Ra 6.3
- pasBepTbiBaHNe HopmMarnbHoe H9, Ra 3.2
3. ObpaboTtka B110h14, Ra 50
- obTaunBaHue yepHooe hl2, Ra 25
4. ObpaboTtka B60/ 75 h14, Ra 50
- obTaunBaHue yepHooe hl2, Ra 25

5. ObpaboTka B10H14, Ra 50
- cBepneHue H12, Ra 25 35



6. ObecneveHne nuHenHoro pasmepa 35h14, nesbint Topey Ra 50 , npaBbin Topey, Ra 6.3
6.1 ObpaboTka nesoro Topua

- TOpLeBoe ToYeHue YyepHoBoe IT14, Ra 50
6.2 ObpaboTka npaBoro Topua

- TOpLEeBoe ToYyeHne YepHoBoe 1T14, Ra 50

- TOpLEeBoe ToyeHue nonyymcroBoe IT12, Ra 25

- TOpLeBoe ToyeHue YnuctoBoe IT9, Ra 6.3
7. Obecne4veHnmne nuHenHoro pasmepa 20 js10, neBbint Topel Ra 6.3, npaBbin Topel Ra 6.3
7.1 ObpaboTka npaBoro Topua — cMm. n. 6.2
7.2 ObpaboTka nesoro TopLa

- TOpLEeBOe ToYeHne YepHoBoe 1T14, Ra 50

- TOpLEeBoOe ToYeHue nonyymcrosoe IT12, Ra 25

- TOpLEeBOe ToYeHue Ynuctoesoe 1719, Ra 6.3
8. ObpaboTka kaHaBkM nog ynroTHeHne J66H14, Ra 50

- pacTtauymBaHue YepHoBoe IT14, Ra 25
9. ObecneveHne nuHenHoro pasmepa 9hl14, nesbin Topel Ra 50 , npaBbin Topeu Ra 6.3
9.1 ObpaboTka nesoro Topua

- TOpueBoe ToYeHue YepHoBoe 1T14, Ra 50
9.2 ObpaboTka npaBoro Topua — cMm. n. 7.2
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CnpaBO4YHMK TexHonora-mawmnHoctpoutens. B 2-x 1. T.1 / lNog pea. A.M.
HOanbckoro, A.l'. Kocunoson, P.K. Mewepsikoa, A.l'. Cycnosa, 5-e n3ga.,
ncnpas. — M.: MawuHocTpoeHue-1, 2013. 912 c.

(cTtp. 13 —-23 Tabnuubl TOYHOCTN 06PabOTKN)
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6 ®opmupoBaHuMe onepaumm U TEXHONMOrMYECKOro MapLupyTa U3rotoBrieHus
aeTtanen

00 3arotoButenbHas. lokoBka (kog 2171)

05 TokapHo-peBonbBepHas (ko 4111) TokapHO-peBOnbBEPHbIN CTaHOK 1365
YepHOBOE TOYeHWe neBoro Topua pasmepa 35 U pasmepa 9, obOTaumBaHue
yepHoBoe PJ110, obTaumBaHue YepHoBoe B60/D75, 3eHKkepoBaHue YepHoBoe B50.

10 TokapHas (ko 4111) TokapHbIn cTaHOK 1C62A
YEepHOBOE TOYEHME nNpaBoro Topua pasmepa 35 m pasmepa 9, obTaymBaHue
yepHoBoe J70.

15 TokapHo-peBosnbBepHasa (koa 4111) TokapHO-peBOSbBEPHbIN CTaHOK 1365
pacTayMBaHWe KaHaBKM o4 YMJIOTHEHME, 3eHKepoBaHuMe 4uctoBoe @50,
pa3BepTbiBaHMEe HopMmarnbHoe J50.

20 CeepnunbHas (kog 4210) BepTtukanbHo-cBepnuibHbIn cTaHok 2H150
cBeprieHne oteepctun J10.

25 TokapHas (kog 4210) TokapHbIn ctaHok 1C62A
NOSIy4UCTOBOE U YUCTOBOE TOYEHME MpaBoro Topua pasmepa 35 M pasmepa 9,
Nofy4ncToBoe N Ynctosoe obtaumsaHune @70.

30 KoHTponbHas (kog 0260). £



7 OchbopmMmneHne MapLUPYTHOM KapThbl
(TOCT 3.1118-82 ®opma 1, 10)

MapLwpyTHaa kKapTa COLEPXWUT OMNuUCaHMe TEeXHONOrm4yeckoro
npouecca N3roToBMEHUS U KOHTPONSA M3genns no BCeEM ornepaumam
pasnuyHbIX BMOOB paboT B TEXHOIOMMYECKOW NocrenoBaTenibHOCTH
C VYKasaHMemM JaHHbiXx no obopyagoBaHMlo, MaTepuaribHbIM U
TPy4OBbLIM HOpMaTmMBaMm (npunoxeHue A).
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I'OCT 3.1118-82 ®dopma 1
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