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YK 62-2(075.8)
BBK K44-02573
K 483

PeLeH3eHT — JOKTOp TEXHMYECKUX HayK, npodeccop kadepol
«XKenesHogopoxHbln NnyTe» OBIYIC
M. CmosiHosuyY

KnemeHnToB, A.C.

K 483 Pa3paboTka TEXHOMOIM4YECKMX NPOLIECCOB U3rOTOBNEHNSA aeTanemn
MaLLWH : MmeTognyeckoe nocobue no BbINOMHEHUIO KypcoBon paboTbl /
A.C. KnemeHTtoB, N.®. Ckpunades. — Xabaposck : N3g-so OABI'YTC,
2016.—-71c.:vn.

MeToanyeckoe nocobme cooTBeTCTBYET paboyen nporpamme AUCLMNNN-
Hbl «TexHonoruss nNpousBoACTBa MNOOBLEMHO-TPAHCMOPTHBLIX, CTPOUTENbHbIX,
AOPOXHbBIX CPeacTB 1 06opyaoBaHUS».

N3noxeH nopsgok BbIMOSHEHNSA KypcoBOW paboThbl Mo pa3paboTke TeXHOo-
NOrMYecKnx NpoLLeccoB U3roTOBIIEHNS AeTanen MaLlvH.

MpuBeaeHbl NpMMepbI BbINOSTHEHUS pa3genoB KypcoBon paboTbl, Hopma-
TUBHbIE U CNpaBoYHble cBedeHus. OnpeaeneHbl 06bem rpaduyeckmx pabot
N NopsAoK ohopmMneHna NOACHNTENBLHOW 3aNUCKN.

MpegHasHayeHo ons CTy4eHTOB 4-ro Kypca Bcex hopM obyyeHus no cne-
ymanbHoctn 23.05.01 «HaseMHble TpaHCMOPTHO-TEXHOSOrMYeckne cpenct-
Ba» (cneumanusauymns «ogbeMHO-TpaHCNOPTHbIE, CTPOUTESbHbIE, JOPOXHbIE
cpencTtea n obopynosaHue») n HanpasneHuto 23.03.02 «HaseMHble TpaHc-
MOPTHO-TEXHOJSIOIMYECKME KOMMMNEKCHI».

YK 62-2(075.8)
EBK K44-02973

© ABI'YTIC, 2016
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BBEAEHUE

B kypce gucumnnmHel «TexHONorMsa npon3BoacTBa NOAbEMHO-TPAHCMNOPT-
HbIX, CTPOUTENbHbIX, JOPOXHbBIX CPEACTB 1 000PYAOBaAHNS» KOMMSIEKCHO N3Y-
YyaloTcHA BOMPOCHbl B3aUMOLENCTBUA CTaHKa, NPUCNOCOBNeHns, pexyLlero nH-
CTpyMeHTa u obpabaTbiBaeMon getanu; nyTu nocTpoeHns Hanbonee npouns-
BOOUTENbHbBIX N 3KOHOMWUYHbBIX TEXHONOrMYecKknx npoueccoB obpaboTkm ae-
Tanen mMawuH, BKnoYas Bblbop MeToda MonyyYyeHust 3arotoBokK, Bbl6op 060-
PyAOBaHUA M TEXHONOMMYECKOM OCHACTKWU; MeToAbl MOCTPOEHMS MpoLeccoB
cOopKM MaLLnH 1 ap.

PelweHne nepeyncneHHblXx BonpocoB, o60obuweHne n 3akpenneHuve 3Ha-
HUIN, NOMNYYEHHbIX CTyAEeHTaMU NpU U3yYeHUn AUCLUNIIMHBI, MPON3BOOATCSH B
KypcoBon paboTe, rae paspabaTtbiBaeTCA TEXHOMOMMYECKUN MNpoLLecC M3ro-
ToBNeHns getanu. PaboTta BbINONHAETCS B COOTBETCTBUM C MHAMBUAYaIb-
HbIM 3agaHvem. B 3agaHumn npmBoguTcs paboymnii YepTex Ha M3roToBreHue
AeTanu, ykasblBalOTCA Martepwuar, TexHudeckme TpeboBaHus Ha MU3roTosrie-
HWe geTanu u TMN Npon3BOACTBA.

Llenb BbINONHEHMsA KypcoBon paboTbl — NpuobpecTn HaBblkn Bbibopa Me-
ToAa nonyyYeHus 3aroToBKWM, pas3paboTkm maplipyta obpaboTku; 3akpenuTb
YyMEHME paccumTaTb peXmnmbl pe3aHns U Npon3BeCcTn TEXHUYECKOE HOPMUPO-
BaHMe onepauumn.

PaspaboTka TexHOnorm4eckoro npouecca npeacrasndet cobon pelleHne
MHOrOBapMaHTHON 3ajayun, NPaBUiIbHOCTb KOTOpPOro TpebyeT npoBeneHus
BO3BpaTHbIX MNEepecyeToB AN MNOMyYeHus paumoHanbHOro peasynbraTa.
[na aToro cTygeHTam npeanaraeTcs Npou3BecTy BblboOp Haunydwero Bapu-
aHTa no TpeboBaHMI0O MaKCMMarbHOrO UCMNOb30BaHMA CTaHOYHOro obopyao-
BaHUSA WM MUHUMAribHOW TPYOOEMKOCTU, BblpaXEHHOW HOPMOWM LUTYYHOrO
BpPEMEHM Ha N3roToBIEHNE OeTanu.

KypcoBas paboTa BkntoyaeT B cebsa nodacHuTenbHyto 3anucky (M3) n vep-
Tex. PekomeHgyemaa cTtpyktypa [13: TUTyNbHbIM NUCT, OrnaeneHve, 3aja-
HWe, BBedEHME, U3NOXEHNEe uccregyemMon TeMbl (OCHOBHasi 4YacTb), B KOTO-
poi paccmaTpuBalTCA criegytoLime Bonpochl:

1) onncaHne KOHCTPYKUUN U Ha3HaYeHus geTanu;

2) aHanu3 TEXHONOMMYHOCTM KOHCTPYKLMN oeTanu;

3) BbI6Op MeTOo4a NONyYeHUst 3arOTOBKM;

4) paspaboTka mapwpyTa 06paboTku;

5) onpegeneHne NnpMnyckoB Ha 06paboTKy;

6) pacyeT 1 nccrnegoBaHne PeXMMOB pe3aHus;

7) TEXHNYECKOE HOPMUPOBAHWE onepaunn;,

8) ohopmMneHne TEXHONOIMYECKON AOKYMEHTaLMN,
3aKrno4YeHne, CNMCOK UCMNOSIb30BaAHHOW NUTepaTypbl, NMPUITOXEHNE.

O61bem nosicHuTensHon 3anuckn 30—35 ctpaHuy, popmata A4 (210-297 mm).

Mpadbmyeckasa YacTb KypCOBOM paboThbl BbINOMHAETCA Ha nucTe popmata Al
(594-841 mm) 1 gormkHa cogepXaTtb KapTy ornepaumoHHbIX 3CKM30B TEXHOSTOMM-
4eCKOro npoLecca N3roToBneHnsa aeTanw.
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1. ONMUCAHUE KOHCTPYKLUN N HABHAYEHWUA OETANU

[MepBbiM 3TAnoOM npu BbINOSTHEHUN PaboTbl CTYAEHT AOSKEH O3HAKOMUTb-
CHA C KOHCTpYKUMEN aeTanun, ee Ha3Ha4yeHMem un ycrnosusmm paboTbl B Mexa-
HM3Me unu yane. Bce 3T BONpOChbl JOMKHbI OblTb U3M0XEHbI B pacYeTHO-
NOACHUTENBHOM 3aruncke.

[na TeXHW4Yeckn rpaMoTHOrO U 0O6OCHOBAHHOIO M3MOXEHUSA 3TOro pasge-
na Heob6xoauMO M3y4nTb YepTexn obLumMX BUMOOB y3r0B MU MEXaHM3MOB, rae
HaxoOuTCa geTtanb, AaTb OnMcaHWe Ha3HadeHus camMou JeTariv, OCHOBHbIX
ee MOBEPXHOCTEN U BINAHUSA UX B3aMMHOIO pPacnosyioXeHUd, TOYHOCTU U Lie-
pOXOBaTOCTM NOBEPXHOCTEN Ha KayecTBO paboTbl MexaHnama, ANns KOTOPOro
narotaBnumBaeTcs getanb. Ecnu HasHayeHne getanu HEM3BECTHO, TO crefy-
eT onucaTtb ero N0 CBoeMy CoobpaxkeHuto, 0 YeM caenatb COOTBETCTBYHOLLEE
nosicHeHue. 0BOpS O NOBEPXHOCTSX, HEO6X0ANMO NpuUcBamBaTbh KaXKAowm n3
HUX UMppoBble 0603HaYeHus, Hanpumep, nnockocts A unu Topey C.
O™ 0603HaYeHNa OOKHbI OblITb HAHECEHbI HAa COOTBETCTBYIOLLME NOBEPXHO-
CTW Ha ackm3e petanu (puc. 1.1). [lanee cnegyeT onpenenuTtb OOMYCKA Ha
pasmMepbl MOBEPXHOCTEN, OTCYTCTBYOLLUME Ha 4vepTexe (Ha cBobogHble pas-
Mepbl, HeyKa3aHHble OTKITOHEHUS POPMbl U PacnonoXeHus), ond cOOTBETCT-
BYIOLLIEN 3aMNCUN UX B TEXHOMOMMYECKNE KapThl.

N3 onncaHnsa HasHa4yeHnsa 1 KOHCTPYKUUKM geTanu AOMmMKHO ObiTb ACHO, Ka-
Kne NOBEPXHOCTU U pasMepbl MMEKT OCHOBHOE 3HayeHue Ans cnyxebHoro
Ha3Ha4YeHns geTann n Kakme — BTOPOCTENEHHOE.

B atom xe pasgene crnefyet BbiCka3aTb CBOW COOOpaXeHUst OTHOCUTESb-
HO NMpaBWNbHOCTW BbIGOpa MaTepuana 4ns AaHHbIX ycnosuin paboTbl geTanu B
y3ne u uenecoobpasHOCTM €ro 3ameHbl APYrMMNU MapkaMn 1 KaKUMN MMEHHO.
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o Puc. 1.1. Cxema Hymepaumn NoOBEPXHOCTEN AeTanun Ha NpuMepe: a — WToka; 6 — Bana
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2. AHAJIN3 TEXHOJIOTMYHOCTU KOHCTPYKLUUU OETAJIN
2.1. TeXHONMOrn4YecKNmM KOHTPOIb YepTexa

B npouecce BbINOMHEHNSA KypcOBOW paboTbl Tak Xe, Kak U B NMPOU3BOACT-
BEHHbIX YCNoBUAX, Ntobasa KOHCTpyKuus (MalwuvHa, y3en, geTanb) AofbKHa
ObiTb TWaTtenbHbiM 0O6pa3oM npoaHanuavpoBaHa. Llenb Takoro aHanusa —
BbIABNEHNE HEAOCTATKOB KOHCTPYKUMM MO CBEAEHMAM, coepXawumcsa B
yepTexe U TEXHUYECKMX TpeboBaHUAX, a TakKe BO3MOXHOE yNyylleHne Tex-
HONMOMMYHOCTN paccMaTpMBaEMOWN KOHCTPYKLUMN.

TexHONnornyecknin KOHTPOSib paboyero YepTexa geTany CBOAMTCA K TLla-
TeNbHOMY ero m3ydeHuto. Pabouunn yeptex obpabaTbiBaemon getanu gon-
XeH copepxaTb BCe HeobxoauMble CBefeHus, parolime npencraBneHne o
AeTtanu, T.e. BCe NpoeKkumun, paspesbl N CEYEHUS, COBEPLUEHHO YETKO U OOHO-
3Ha4yHO 06 DBACHAOLLME ee KOHUTypaLMo U BO3MOXHbIE CNOCOObI NOMy4YeHus
3aroToBku. Ha yepTexe OOMKHbI ObiTb yKa3aHbl BCe pa3Mepbl C Heobxoau-
MbIMUM AOMNYyCKaMM, LEepPOXoBaTOCTb obpabaTbiBaeMbIX MOBEPXHOCTEN, AOMYC-
KaeMble OTKITOHEHWUSI OT MpaBUSIbHON reoMeTpu4eckon opMbl, a Takke OT-
KNOHEHMS1 B3aMMHOIO pacrosioXXeHuss noBepxHocTen. B cnyyae oTcyTcTBUS
BO3MOXHOCTU HEMNOCPEACTBEHHOIO NU3MEPEHUS PasMepoB HYXXHO MepecTpo-
UTb pasmepHylo uenb. YepTex OOSKeH cogepxaTb Bce Heobxoanmble cBe-
AeHUs O maTepuane getanu, Tepmuyeckon obpaboTke, NMpUMEHsIEMbIX 3a-
LUNTHBLIX U OEKOPaTUBHbIX MOKPbITUSX, Macce getanu u T.n. Takum obpasom,
TEXHOJIOIMYECKMA KOHTPOMb — BaXXHasi cTagus NPOEKTUPOBaHUS TEXHOMOIn-
4YeCKOro npouecca n KOHTPONA COOTBETCTBUA YepTexa TpebosaHuam ECKL.

2.2. UccnepoBaHue getanum Ha TeXHONOIMM4YHOCTb

WccneposaHne pgetanu Ha TEXHOSIOTMYHOCTb crefyeT Mpou3BecTu Mo
OCHOBHbIM Npu3Hakam [9, 12].

[Mpu uccnepoBaHuM getanu BbISBASKOTCA BO3MOXHOCTU YIydlWIEHUs ee
TEXHOMOMMYHOCTU, NMPUMEHEHUA MHOTOMHCTPYMeHTanbHon obpaboTku, MHO-
roy1e3BUMHOIO MHCTPYMEHTA N BbICOKOMNPOM3BOAUTENBbHbBIX PEXMMOB pe3aHud,
YTO NO3BOSNAET COKPaTUTb OCHOBHOE M BCMOMOraTesribHOe BpeMs 1 4acT OLUy-
TUMbIN 3(PPEKT OT CHUXKEHNS TPYAOEMKOCTU U NOBbILLEHUS peHTabenbHOCTH
npoueccoB 06paboTku.

TexHONOrMYyHOCTb OOJIKHa paccMaTpuBaTbCA MPUMEHUTENbLHO K 3ajaH-
HOM NporpamMme rnpou3BOACTBA.

3. BbIBOP METOOA NONYYEHUA 3ATOTOBKU

Bua n pasamepsbl 3arotoBkm B 60nblUEN CTENEHN BIIMSAIOT HA TEXHOMOrn4Yye-
CKMMN npouecc MexaHudeckon obpaboTku, MCNONb30BaHUA MaTepuana, Ha
TPYAOEMKOCTb M CTOMMOCTb U3rOTOBNEHUS AeTanen.

6

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

Mpn BoIGOpe mMeToAda NONyvYeHUSa 3aroTOBKW crnefyeT NpuHMMaTb BO BHMU-
MaHwue [7,9, 18 u ap.].

Bbeibop meToga npounssogutca no Tabnuuam unu rpadukam, rae nokasa-
Hbl CpaBHUTENbHbIE 061acT LLenecoobpasHOro NPMMEHEHNs pasnmMyHbIX Me-
TOOOB B 3aBUCMMOCTM OT TUMa Npou3BOACTBa U pasmMepa 3ajaHug.

B pacyeTHO-NosiCHUTENbHON 3anucke HeoBXoaAMMO KpaTKo 06OCHOBaThL Me-
TO4 NOJly4eHnsa 3aroToBKW. Ha kapTe 3CKM30B NOAroTOBUTL 3CKU3 3aroTOBKU B
macwTabe, npuHATOM Ansa yYeptexa getanm (puc. 3.1 n 3.2). Pasmepsbl 3aro-
TOBKM MNPOCTaBUTb MOCME pacdeTa NpunyckoB Ha obpaboTky (cm. pasa. 5).
[MpuBecTn KOIPPULNEHT UCMNOSTB30BAHUS MaTepuana 3aroToBKMU.

35

147
140

80

Puc. 3.1. lNMprmep ackunsa 3aroToBKM geTanu tuna ctynuua

Ocoboe BHUMaHNE OOMKHO ObiTb yAENEHO TEXHUYECKMM TPebOoBaHUAM K
3aroToBke. QT TpeboBaHMA n3naralTCsa Ha NNCTE 3CKM3a, OHU AO0JSIKHbI CO-
AepxaTtb Te yCNoBUsl, KOTOpbIE, Kak NpaBuio, HEBO3MOXHO M306pa3unTb rpa-
duyeckn. B TexHnvecknx TpeboBaHUAX yKa3biBalOTCSA:

OTKIMOHEHNA OT MpPaBUNIbHON reOMeTPUYECKOn (POPMbl U B3aUMHOIO
pacnonoXeHna NOBEPXHOCTEMN;

pekoMeHaaumMm oTHOCUTENbHO TepMO06paboTkM N TBEPAOCTH;

He 0603Ha4YeHHble Ha YepTexe N ACKM3e obLume paanychbl 3akpyrineHun,
LUITAMMOBOYHbIE U NMNTENHbIE YKIOHBI;

AONYCTUMbl€ MOBEPXHOCTHbIE Ae(eEKThI.
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Q4

54

Puc. 3.2. lNMprmep acknsa 3aroToBKM getanu Tuna
BTYNKa rmapounnuHgpa

4. PASBPABOTKA MAPLLWPYTA OBPABOTKU AETAITAN

CocrtaBneHne mapupyTa obpaboTkm getann MMmeeT Uenbio gaTb obwmin
nnaH o6paboTkn geTann, HAMeTUTb coaepXXaHne onepaunin TEXHONOrNMYECKo-
ro npouecca 1 BbibpaTb Heobxoanmoe obopyaoBaHue, npucnocobneHus n
NHCTPYMeHT. MMpn paspaboTke mapLpyTa HeO6X0AMMO MOMNb30BaTbCA TUMO-
BbIMU TEXHOMOMMYECKMMIN NpoLeccaMmn N3rotoBreHus getanen [4, 8, 9J.

Hameuvasa TexHonormyeckuin maplipyT obpaboTkm getanw, cnegyet npwm-
AepXnBaTbCa crefyroLwmnx npasu:

He npoekTupoBaTb 06paboTKy Ha YHWMKamNbHbIX CTaHKax (MpMMeHeHue
YHUKAmNbHbIX U AOPOroCTOSALWMNX CTAHKOB OOSMKHO ObliTb TEXHOMNOrM4Yecku wu
9KOHOMWYECKM ONpaBgaHo);

MCNONb30BaTb MO BO3MOXHOCTU TOMbKO CTaHA4APTHBIA PEXYLUMA N N3-
MEPUTENbHBIN MHCTPYMEHT;

obpabaTbiBaTb HaMbosnblLlee KONMYECTBO NOBEPXHOCTEN AeTanu 3a o4-
Hy YCTaHOBKY W T.n.

Bbibop maplpyTa o6paboTkn OTAENbHbIX MOBEPXHOCTEN AeTanu n ycTa-
HOBOYHbLIX 6a3 npousBoauTca ucxoas u3 TpeboBaHu paboyero yeptexa u
TMNa 3aroTOBKW.

8
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MapwpyT 06paboTkm noBepxHocTen HeobxoaMmo npeacTaBuTb B BUAE
nnaHa onepawun n nepexofoB no BapuaHty 1 (tabn. 4.1) unun ana 6onee Ha-
rMAQHOro NpeacTaBrieHnss o nopsake un cnocobe obpaboTkm getann — no Ba-
pnaHTy 2 (Tabn. 4.2).

Tabnuua 4.1
lNnaH onepauun n nepexonos
S| % =
=N Qo
3 S Sl a3 HanmeHoBaHue 25
B o 3 | & % nepexonos u Homepa Tun u mapka Tun S £
o 2 ) 2 L1 obpabaTtbiBaeMbix 0bopyaoBaHnsa | NpUcnocobneHui g:é).
Q| s G 2 noBepPXHOCTEN o 3
o (@ =
T |T T
'y
- o
e3epoBaTb TOPLbI
1 33| 1 peseposarh Topl dpesepHo- £
o o Una. y EN
30 LleHTpOBarbHbIN Mpuambl
0 Q CBepnuTb LEeHTpOBbIE
Q 2 MP-71
oz oTBepcTUs
=0
YctaHoB A
= 1 TounTb HauepHo A ToexKVEUKOBLII
e 2 TounTb HauucTo E TokapHo- P I'IgT on
2 S 3 TouunTb hacky a BUHTOPES3HbIN P Ua
4
o YctaHoB b 1K62 LleHTp BpaweHHs
4 TounTb OgHOKPaTHO & P BpaLl
5 Tountb dpacky O
3
:Zt
|_
hy

B Tabnuue nepBoHa4yanbHO Ha3Ha4aeTcs nocreaoBaTenbHOCTb onepauui
00paboTKM NOBEPXHOCTEN OeTanu C y4eToM BbiOpaHHOM 3aroToBkU. Ha nnaHe
0bpaboTkm onepaumm HymepytTcsa uicnamu. OnepaumamMm OaeTcsa HaMMeHOo-
BaHue (TokapHasi, pe3epHas 1 ap.), KOTOpOe COOTBETCTBYET TUMY CTaHKa.

[anee noonepaunmoHHO OnNpenensTCs YyCTaHOBbI, Nepexodbl U xoabl Mo
obpaboTke Kaxgon NOBEPXHOCTU AeTanu C y4eToM Knacca TOYHOCTM U Lepo-
XOBaTOCTU UCXOOS M3 SKOHOMMYECKM OOCTMXMMOW TOYHOCTM (Tabn. 1 npwuno-
XeHus). Kaxabii npeabiaywimi nepexon AofmKeH obecneuynBaTb HOpManbHOE
NCNONb30BaHNE MNOCIEAYOLLEro, KOTOPbIN, B CBOK o4vepenb, OOMKEH ObiTb
TOYHee npeablaywero. YcraHoBbl obo3HadatoTcs bykeamm A, b, B n 1. 4.
Mpun nx n3obpaxeHnn Ha ackmse Heobxoammo cobnogaTtb YyCNoBHbIE rpadu-
yeckme obo3HadeHus onop n 3axmmoB B cooTtBeTcTBuM ¢ NTOCT 3.1107-81
(tabn. 4.3).
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Tabnuua 4.3
pacmyeckoe o603Ha4YeHUe onop, 3aXKMMOB
M YCTAaHOBOYHO-3aXXUMHbIX YCTPOUCTB CTAaHOYHbIX NPMUCNOCOONeHUNn

HanmeHoBaHwue YcnosHble 0603HayeHus (Bug cboky)
HenoaBuXHas
noaBvXxHas

N
Onopa nnasaoLas pasd
AN

perynvpyemas

OJMHOYHbIN
3axum

[BOVHOMN %7 %7

LLEHTP HEMOOBWXHbIN

LEHTP BpaLlaloLmMnics

YcTaHOBOYHO- .
3aXXUMHOE LLeHTp nnasatoLLn

<
<i
YCTPOWCTBO naTpoH 2-, 3-, 4-KynaykoBblii V 3,4

onpaBKa unnnHgpunyeckasa

naTpoOH NOBOAKOBbLIN

Mepexoabl o603HavatoTCca undpamm 1, 2, 3 n Tak ganee ¢ ykasaHMem ux
cofepxaHus.

Ha acknse obpabaTtbiBaemasi MOBEPXHOCTb MO Mepexodam nokasbliBaeTcs
nHnen TonwmHom ot 1,0 Ao 1,5 MM, a pexyLumin MHCTPYMEHT n3obpaxaeTcs B
NONOXEHUN OKOHYaHUA obpaboTkn. CTpernka nokasbiBaeT HanpasreHne nepe-
MeLLEHUS MHCTPYMEHTa (3arotoBku). [1na Xo40B yKka3blBaeTCH UX KONUYECTBO.

lMocnegHum aTanom criegyeT npeasaputensHo nogobparth 1 3anucatb 060-
py4OBaHME N OCHACTKY, C MOMOLLIbIO KOTOPbIX 6yayT BbIMNOMHATLCA onepaumn.

B 3akntouyeHne npousBoamnTCcsa BbIOOP YCTaHOBOYHbLIX 6a3 (NOBEPXHOCTH,
MMHUKN, COBOKYMHOCTb TOYEK U T. M., HA KOTopble ByaeT ycTaHaBnNuBaTbCA U
3aKpennAaATbCAa 3aroToBka) ANs KaXaoro nepexona. YepHosble 6a3bl cnenyet
BblGupaTb N0 BO3MOXHOCTU POBHbIMW U FMagKMMu — yaobHbiMu ans obpa-
B60TKM YncToBbIX Bas.

B kauectBe umcToBOM 6a3bl HaMe4yarTCAa OOHM M Te Xe NOBEPXHOCTMW.
Ecnu no ycnosusam obpaboTkn getann 310 HEBO3MOXHO, TO B Ka4eCTBe HO-
Bown 6a3sbl MCnonb3yeTcsa Apyras NnoBepxHOCTb, obpaboTaHHaa ¢ ogHOM ycTa-
HOBKM COBMECTHO CO cTapos 6a3on u OTHOCUTENbHO cTapon 6a3sbl.
[MpoCTpaHCTBEHHbIE OTKMOHEHUS 3TOW HOBOW Gasbl JOMKHbI OroBapuBaTbCS
TOYHLIMW AOMYyCKaMM MO OTHOLLEHMIO K NOBEPXHOCTAM, B HanbonbLlen crene-
HW BNMSAOWMM Ha paboTy AeTann B COOpaHHOM MexaHn3mMe Unu ysne.
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YKenatenbHo, 4TOObI Npu BblIObOpEe ycTaHoBOYHOM 6asbl cobnogancs
NpUHUUN coBmeleHns 6a3, T. e. 4Tobbl cOOpOYHas, YCTaHOBOYHAsSA N nU3Me-
putenbHas 6asbl coBnaganu.

MOXHO pYKOBOLCTBOBATLCSA CReayrLWwMMn MNpakTUYeckumMmn coobpaxe-
HUAMU NpY BbIGOpEe YNCTOBBLIX YCTAHOBOYHbIX Ba3:

ecnnm Ha 4epTtexe 0003HayeHbl BCroOMoraTesnbHble TexXHOSormyeckme
6a3bl (ueHTpa, 60OLILKN KOPMYCHbLIX AeTanen), OHN AOSMKHbI B6bITb UCNONb30-
BaHbl B Ka4eCTBe YMCTOBbIX 6a3;

cnenyeTt NOCMOTPETb, OTHOCUTENBHO Kakmx MOBEPXHOCTEN OroBapuvBa-
I0TCA NPOCTPAHCTBEHHbIE OTKMOHEHUSA AeTanu, CKOOPAUHMPOBaHbI pasMep-
Hble Luenu, n NPUHATbL 3TN NOBEPXHOCTU 3a Basbl;

cnegyeT BbIICHUTb, KakuM obpa3omM geTanb ycTaHaBnuBaeTcd B CO6-
paHHOM y35ie, 1 MOBEPXHOCTU, KOTOPbIE ONPeaensioT ee NosioxeHne B y3ne,
NPUHATb 3a YCTAHOBOYHbIE 6a3bl.

Buibop nocnegoBatenbHOCTU onepaunin obpaboTkn aetanu OOomkeH ObiTb
OCHOBaH Ha cnegyrouwmx nonoxeHusix. CHavyana obpabaTbiBaloTCA NOBEPXHO-
CTW, NPUHATbIE 3a YCTaHOBOYHbIe 6a3bl. 3aTem obpabaTtbiBaoTCs OCTasbHbIE
MOBEPXHOCTU B NoOcCrefoBaTenbHOCTU, OOpaTHOM CTEeneHu TOYHOCTM.
Yem TouHee gomkHa ObiTb obpaboTaHa NOBEPXHOCTL, TEM MO3Xe OHa obpa-
b6aTtbiBaeTcA. [locnegHen obpabaTtbiBaeTca Ta NOBEPXHOCTb, KOTOpasa ABMSET-
ca Hambonee TOYHOM U MMmeeT Hambonbllee 3HadeHne onda paboTbl geTanm.
B uncno koHeYHbIX onepaunin Takxke BbIHOCAT 06paboTKy nerkonospexagae-
MbIX MOBEPXHOCTEN (HapyXHble pe3bbbl, WAnLbI U T. 1N.).

[Mpy NpoM3BOACTBE TOUYHbIX, OTBETCTBEHHbIX AE€Tanen MaluvH MapLipyT ae-
NUTCA Ha TpW NocrnegoBaTerbHbIE CTagUN: YEPHOBYHO, YUCTOBYIO M OTAENOYHYIO.

Ecnun petanb nogBepraetcs Tepmudeckon obpaboTke, TO npouecc mexa-
HU4Yeckon obpaboTkm OOLIYHO pasgensieTcsa Ha ABe YacTu: npouecc Ao Tep-
Mnyeckon obpaboTkm 1 nocne Hee.

[Mpwn BbINOMHEHMN OMNepauuni TepMMYeckon obpaboTKn, YIPOYHEHMUS UK
CBapKW, TEXHOSIOMMYECKM NpoLecC OOSMKEeH npefycmatpuvBaTb BO3MOX-
HOCTb MpaBKW eTanu unm NOBTOPHOW MexaHudeckon obpaboTkm ons ycT-
paHeHns KopobneHus.

Mpn paspaboTke maplipyTa OOMMKHblI OblTb NPeayCMOTPEHbl KOHTPOMb-
Hble onepauun, 3alinTHble onepaunn (MegHeHwe Ans 3awuTbl NPU LeMeH-
Tauuun 1 T. N.), onepauunm TepmoobpaboTkun n ap.

MocnepoBatenbHOCTb 06PaABOTKM 3aBUCUT OT CUCTEMbI MPOCTAHOBKU pas-
mepoB. B nepsyto ouepeab crneayet obpabaTbiBatb T€ NOBEPXHOCTU, OTHOCHU-
TENbHO KOTOPbIX CKOOPAMHUPOBAHO HaubOosbllee KONMMYeCcTBO ApYyrnx no-
BepxHocTeNn. [Nepexoabl BTOPOCTENEHHOIO UM BCMIOMOraTelbHOro xapakrepa
(cBeprieHne Mernkmx OTBEPCTUN, CHATME (PacokK, Npopeska KaHaBOK, 3a4nCTKa
3ayceHueB) 0ObIYHO BbINOSTHAKTCA Ha cTagmMm YNCTOBOM 00paboTKu.

Mpn cocTtaBneHun mapLupyta criegyetr yuynTbiBaTb BO3MOXHOCTb COKpa-
LLIEHNS TPAHCMNOPTUPOBKM aeTarnen.
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CopepxaHne onepauum yctaHaBnmBaeTca o0beanHEHNEM TEX NEPEX0a0B
Ha onpegeneHHon ctagum obpaboTkM, KOTOpble MOryT ObiTb BbIMNOSIHEHLI HA
BbibpaHHOM TuMe cTaHka C y4yeTom crnocoba 6asmpoBaHusa. Hanpumep, Ha
cTagmn YepHoBor 06paboTkn Ha TOKApPHO-PEBONbBEPHOM CTaHKE MOryT ObiTb
COBMeLLEHbl Nepexoabl YePHOBOMO TOYEHUSA HapPYXKHbIX MOBEPXHOCTEN, CBEp-
NeHns1, 3eHKepOBaHMSA, 3eHKOBaHUA 1, B criydae HeobxoauMocCTu, pasBepThbl-
BaHUS OCEBbIX OTBEPCTUMN.

Buibop ob6opyaoBaHus (CTaHka) NpovM3BOAUTCS NpeaBapuTenbHO nocne
YTOUYHEHUA coaepXaHua onepauuin. Xapaktep onepauun n NpuHATLIN MeToq
obpaboTkn onpedensArT TUN CTaHKa (TOKapHbIA, pe3epHbIn, LWnndgoBarb-
HblM 1 T. N.), @ pa3Mepbl 3aroToBKM U obpabaTbiBaeMblX NOBEPXHOCTEN —
OCHOBHble pa3Mepbl CTaHKa (BbICOTa LIEHTPOB, PacCTOSHUE MEXAY LieHTpamMu,
pasmep ctona v T. n.).

BbibpaHHas mogenb ctaHka OormkHa obecneumBaTh 3aJaHHYK TOYHOCTb
06paboTkn, HambonbLIy XEeCTKOCTb M Mpou3BoauTENnbHOCTb. [lpeanodTun-
TernbHa MoAenb ¢ BoMbLUIMM 3anacoM MOLLHOCTM U Bonbluen CTeNeHbo aBTo-
mMaTtmsaumm paboyero ymkna.

OkoHYaTenbHbIN BbIOOP CTaHKa NOATBEPXAAETCH pe3ynbrataMn uccneno-
BaHNA pexumoB pesanHud. NMpu Bbibope Tuna v Moaenu MeTansopexyLiero
CTaHKa B nepBylo oyepeab obpallaeTcs BHUMaHME Ha BO3MOXHOCTb 3akpen-
NeHns B HEM 3aaHHOM geTtanu (pacCTosiHMe Mmexay ueHTpamu u Hanbonb-
Wwnn guameTtp obpabaTbiBaemMon Aetanu y TOKapHbIX CTAHKOB, pasmepbl
CTaHKka W Hambonblwnin xon Aonbsika y CTporanbHbIX U OON6GEeXHbIX, Hau-
GOnblUMIA YCIOBHbLIA OMaMeTp CBEprieHns M BepTMKanbHoOEe nepemelleHne
LUNWUHAENS Yy CBEPIUNbHBIX U T. N.). 3aTeM aHanM3npyTCcss MOLLHOCTWU rnas-
HbIX aneKkTpoABuratenen u ux npegnosiaraemoe cooTeeTcTame ans obpabor-
KN 3agaHHoOM getanu. M, HakoHel, nccnegyloTcs avanasoHbl U YMCIO CTyne-
Hen nogay v 4acToT BpaleHus wnuHaens. NpegnoyteHne cnegyeT oTaaBaTth
CTaHKkam c Gonee WMPOKOW paspellarollen CnocCoOHOCTbIO yKa3aHHbIX Bbllle
napameTpoB. Npu BbIGOpe TMNa M Mogenu CTaHka MOXHO MCMNOSb30BaTh Jn-
Tepatypy [1, 16, 18], a Takke Tabn. 7—13 NpMUNoxeHus.

Mocne BbibOpa TuNa cTaHKka ero NacnopTHbIE XapaKTEPUCTUKM 3aHOCATCH
B MOSACHUTESNbHYIO 3amnnCKy, U pacCYnTbIBAOTCA BCE CTYMEHW noday v 4actoT
BpalleHuns, KoTopble Yy OOMbLIMHCTBA CTaHKOB W3MEHAOTCA B reoMeTpuye-
CKow nporpeccuun. Pacyet HaunHaeTcs ¢ onpeneneHnsa saHameHaTens reomet-
PUYECKON MPOrpeccun:

— ONs cTyneHen nogay

Smax
Smin ’

i€ Smax, Smin — MakcumanbHasi U MWHMManbHas nogayn y BbliGpaHHOIO
cTaHka, MM/00; Z — KOnM4ecTBO Noaav;

j =z

(4.1)
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— AN CTyneHern 4acToT BpalLeHNs

: (4.2)

rae Nmax, Nmin — MaKCUMasnbHas N MUHUMAribHas 4acToTbl BpaLlleHUS LUMNUH-
Aens ctaHka, 06/MUH; Z — KONMYeCTBO CTYNEHEN YacTOTbl BpaLLEeHUs.
MNocne onpeaeneHnst | U | 1, X HEOBXOAUMO CKOPPEKTUPOBATL N MPUHATH
onvxanwue cTaHgapTHble 3HadeHus: 1,06; 1,12; 1,26; 1,41; 1,58; 1,78; 2,0.
CTyneHu nogay n 4acToT BpalleHUs onpeaensaiTca crieaywmMmmn paBeH-

CTBaMWu.
Si= Smin; N1 = Nmin,
S=S"j ; N2=m | i
S:=S1"j 2 n=mnj .
Sa=S1"j Na=m"j :;
S=Snx=5" ] n-l; N4a=Nmax =’ ] 1n_1.

AHanornm4yHo onpegensieTca war ABOMHbIX XO40B AN CTaHKOB C NPAMONN-
HENHbIM rMaBHbIM pPaboymm OBUMXKEHUEM.

[Ana mexaHn4yeckon obpaboTkmn nbor getanu, KpoMe MeTannopexyLnx
CTaHKOB, TpebyeTcsa elle U TexHonormyeckas ocHacTka, TO ecTb, pasfnnyHble
WHCTPYMEHTbI M npucnocobneHus. lNpucnocobneHns Heobxoanmbl, YTOObI
YyCTaHOBUTb W 3aKpenuTb AeTanb, obecneymB npu 3aToM Tpebyemoe Ha OaH-
HOW onepauun B3auMHOEe pacnofioXeHne CTaHka, AeTann U pexyLiero MHCT-
pymeHTa. [ns 3TOn uenu UCnosib3ylTCA CTaHOYHblIE MPUCMIOCOBNEHNS K Me-
TannopexyLmm ctaHkam (yHuMBepcanbHble U Cheunann3npoBaHHble) Takue,
Kak ABYX-, TPEX-, YETbIPEXKYNA4YKOBblE€ CaMOLIEHTPUPYIOLLMECS NATPOHbI; pas-
ANYHOro TMNa onpasky (LEHTPOBbIE, WMUEBbIE, 3ybyaTble); CTaHOYHbIE TUC-
KN C PYYHbIM U MEXaHUYECKUMWN NPUBOLAMMUN; KOHOYKTOPbI; NAINTbI; CTAHOYHbIE
LeHTPbI; pasnnyHble XOMYTUKWN; TMAPO- N MHEBMOUMUIIMHAPLI U T. 4.

OT cTeneHn OCHALLEHHOCTU TEXHONOMMYECKOM OCHACTKM BO MHOTOM 3aBU-
CUT NPOM3BOAMTENBHOCTL 06paboTkn. CTOMMOCTb OCHacCTKM BbiCOKa. YacTto
OHa cocTaBnsetr okosio 80% Bcex 3aTpaT Ha MOAroTOBKY MPOM3BOACTBA.
MoaTomy crneayeT MMeTb B BUAY, YTO B YCMNOBUAX NHOMBUAYANBHOMO N MENKO-
CepuUnNHOro Npon3BOACTBa crieayeT BblbupaTb, B OCHOBHOM, TUNOBbIE YHUBEP-
canbHble MHOrouerneBble CTaHOYHble npucnocobneHnda. CeegeHns O TUMNOBbIX
NpucnocobneHnsax MoXHo nonyuntb mn3 [15, 18, 21].

Pexyline NHCTpyMeHTbl paboTaloT B yCNoBMsX OOMbLUMX HArpysok, Bbl-
COKMX Temnepartyp, TPeHUs 1 uM3Hoca. [103ToOMy UHCTpyMeHTasnbHble MaTte-
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puanbl OOMKHbI YOOBNETBOPATb 0COBbIM 3KCNyaTaunoHHbIM TpeboBaHMAM.
MaTtepuan paboyen 4acTm MHCTPYMEHTa AOSIKEH uMmeTb 6onbliylo TBep-
AOCTb (3HauYMTenbHO Bbille TBEPAOCTU MaTepuana obpabaTbiBaeMon 3aro-
TOBKW), BbICOKME AOMNyCKaeMble Hanpsi)XeHus Ha narmb, pactskeHue, cxaTtme
N KpyyeHue. BaxkHenwmnmMn xapakTepuctmkaMmmn aBfisiloTCA KPACHOCTOMKOCTb
N N3HOCOCTOMKOCTb.

BONMbLUMHCTBO KOHCTPYKLUMA METasopexyLero MHCTPyMeHTa SBNSAITCA
COCTaBHbIMW — paboyas 4yacTb M3 MHCTPYMEHTaNbHOro maTtepuana, a Kpe-
nexxHas n3 0bbl4HbIX KOHCTPYKUMOHHBIX cTanen (40, 45, 50, 40X v gp.).

Pabouyto yacTb B BuAe NnacTUH UM CTEPXHEN COEANHAIOT C KPEenexXHom
Aetanblo Npu NOMOLLM CBapKW, NavkMm UNu cneumarnbHbIX BbICOKOTEMMeEpa-
TYPHbIX KNeeB, MeXaHN4YeCKOro KpensieHnsa u ap.

B HacTosiLee Bpems Hanbonee 4acTo HaxXo4AT NPUMEHEHME creayloLlme
WHCTPYMEHTanbHble Matepuansbl. yrnepogucTtble, NermpoBaHHble U BbICTPO-
pexyLime ctanu; metansiokepaMmmyeckme crnrasBbl; CBEpXTBepAble maTepuarnsl
n abpasusbl.

IlernpoBaHHble MHCTpyMeHTarnbHble ctanu (9XBI, XBI, XI, 6XC, 9XC v agp.)
NCMONb3YKTCA OS19 U3rOTOBMNEHUS MPOTSHXKEK, CBeprl, METYMKOB, Mrallek, pas-
BepToK. OHM umetoT KpacHoctorkocTb 250-300 °C 1 gonyckarT CKOpPOCTb pe-
3aHuna 15-25 M/MuH.

Bonee wmpokoe npumeHeHne HaxoasaT ObicTpopexywme ctanu. CambiMu
pacnpocTtpaHeHHbiMK aBnstoTesa: P9, P12, P18, P6M3, P6M5, P9®5, P14d4,
P18d2, POK5, P9K10, P10K5®d2, P10K5®5. TeepaoCTb Takux ctanen co-
ctansiet HRC 62-65, kpacHocTonkocTb 600-630 °C. Obnagasa noBbILLEHHON
N3HOCOCTOMKOCTbLIO, OHN MOryT paboTaTb co ckopocTamn 4o 100 m/MUH.

MeTannokepammnyeckue TBepAble ChnasBbl COCTOAT M3 kapbuaoB BONbM-
pama, TutaHa n TaHtana (WC, TiC, TaC), Haxogsawmxcs B MeTannyeckom
kobanbTe (Co). OHM MpUMEHSsTCA B BUAE MNACTUHOK, U3roTaBfiMBaEMbIX
MeTOLOM MOPOLLKOBOM MeTannypriuu, 3akpennaemMblX Ha JepXXaBKax pexyLue-
ro MHCTpyMeHTa. MeTannokepamMmmyeckuin TBEPAOCMNABHON UHCTPYMEHT 06-
napgaet BblcOkMMKn TBepaocTbio (HRC 80-92), MBHOCOCTOMKOCTbIO U KpacHO-
cTonkocTbio (800—1000 °C). 310 no3sonsaeT BecTn 06paboTKy CO CKOPOCTAMM
Ao 800 M/MuH.

TBepgble cnnasebl AensaTcd Ha cregyllwme rpynnbl; OgHOKapOuaHble
(BonbpamoBble) — BK2, BK3, BK3M, BK4, BK6M, BK6 n gpyrne cnnassbl;
ABYyxXKkapbuaHble (TuTaHo-Bonbgpamosble) — T30K4, T15K6, T5K10, T5K12 n
Apyrve cnnasbl; TpexkapbuaHble (TUTaHO-TaHTanoBofbpamoBble) —
TT7K12, TT10K8, TT8K6 n gp.

TBepgble cnnasbl rpynnbl BK ncnonb3ytotca ans obpaboTtkn TBEpObIX U
XPYMNKNX MeTarnsnos, NinacTtMacc n HemeTanInm4yeckmx maTtepmarnos.
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[ByxkapbuaHble cnnasbl pekoMeHaylTcs Ansa obpaboTkum usgenui ua
NNaCTUYHbIX U BA3KUX MEeTarfioB U CnsiaBoB.

TpexkapbuaHblie crnnasbl OTANYAKOTCA OT MEPBbIX ABYX MOBbLILEHHOW U3-
HOCOCTONKOCTbIO, MPOYHOCTBIO U BA3KOCTLIO M NPUMEHSATCA Ans 06paboTku
aeTtanen na TpygHoobpabaTbiBaeMbiX cTanen ayCTeHMTHOrO Kracca.

B nocnegHve rogbl Bce 6onee WMpoKo ncnonb3yttca 6e3sonbgpamosbie
TBepable cnnasebl TM1, TM3, TH-20, TH-30, TH-40, KTH-16 v gpyrvue cnnasbl
Ha OocHoBe kapbuaoB Unu Opyrux coegmHeHnn TutaHa ¢ gobaskamm monubae-
Ha, HUKeNa n apyrux Tyronnaskux metansnoB. Hanpumep, cnnas TM1 nmeet
N3HOCOCTOMKOCTb Npun obpaboTke ctanu 50 B 2 pasa Bbiwwe, Yem cnnae T30K4.

MponssognTenbHOCTL 00paboTkn pesaHMeM CyLlecTBEHHO BO3pacTaeT
NpU UCNONb30BaHUN MHCTPYMEHTOB, OCHALLEHHbIX NOMMKpUCTaniamMmm cBepx-
TBepablx matepmanos (CTM) Ha ocHoBe kybuueckoro (KHB) wnn Bropuuno-
po6Horo (BHB) Hutpnaa 6opa n cnHtetndeckmx anmasos (CA).

B HacTosilLlee BpeMA MHCTpPyMEeHTasribHad MNPOMbIWEHHOCTb BbIMyCKaeT
ase rpynnbl CTM Ha ocHoBe HUTpuaa 6opa (komno3uTbl) 1 yrnepoaa (nonu-
Kpuctannuyeckne anmasbl).

TBepaoCTb MOSIMKPUCTANINYECKNX anmMasoB Bbllle, YeM TBEPLOCTb KOM-
nosutoB. O4HaKo TennoctonkocTb B 1,5-2 pasa Hwxke. KOMNO3uTbl npakTu-
YeCKM MHEPTHbl K YepHbIM MeTansiam, a anmasbl MPoABMIAT K HUM 3HaYu-
TeSIbHYI0 aKTUBHOCTb NP BbICOKMX TemrnepaTypax. 3TO NPUBOANUT K TOMY, YTO
NHCTPYMeHT n3 CTM Hanbonee BbIrOAHO MCMOMNb30BaTb HAa aBTOMATUYECKUX
NNHUAX, cTaHkax ¢ YlY, B rmbkux Npon3BoACTBEHHbIX MOAYNSAX, TO €CTb TawM,
roe obecnednBaeTcsl ONTUMAnbHbIA PEXUM pe3aHusi, UMeeTCcsi BO3MOXXHOCTb
NNaBHOro BBOAA U BbIBOAA MHCTPYMEHTA M3 KOHTakTa ¢ obpabaTbiBaemMon 3a-
rOTOBKOM, BbICOKO3(P(PEKTUBHBIN KOHTPOIb 3a €ro aKcnsiyataumnen.

3HaunTenbHy ponb Npy 06paboTke MeTansnoB pe3aHueMm UrpatT TUM m
reoMeTpusa pexyllenm 4YacTu MHCTPYMEHTa, a Takke nepuon CTOWMKOCTU.
feomeTpuyeckme napameTpbl pexyLiero MHCTpyMeHTa BblbupatoTcsa ncxons
n3 maTtepuana obpabaTbiBaeMon getanu n matepuana pexylwemn 4actu UH-
cTpyMeHTa. CTOMKOCTbIO HasblBaeTcs nepuon paboTbl pexyLlero WUHCTPY-
MeHTa A0 ero 3artynneHus. Tak Kak nepuog CTOMKOCTU UHCTPYMEHTa OKas3bl-
BaeT Haubosnblluee BNUSHME HA CKOPOCTb pe3aHusi, TO NpaBuUSibHbIN BbIGOP
aToro caktopa nmeet 60bLIoe 3HAYEHME.

Mepuopg cTonkocTn konebneTcs B 3HaUUTENbHbIX Npeaenax. Tak, gns pes-
LIOB M3 ObICTpOpEXyLLen CTann nepuos CTOMKOCTU npuHUMalroT 60 MUH; Ans
pes3uoB C nnactuHamn n3 TBepaoro cnnaesa — 90-120 MuH; ons ceepn 13 6bl-
cTpopexywen ctann gnametpom go 20 mm — 25-40 MunH; a gnameTpoMm CBbl-
we 30 mm — 40-60 MuH; onsa dopes UMnMHOpPUYEecKnx n3 BuiCTpopexyLlen cra-
nn — 120 MuH, a co BCTaBHbIMU HOXaMun 13 TBepgoro cnnasa — 180-540 MuH.
Mepuop cTorkocTn wnngosansbHoro kpyra — 10—-20 MuH.
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Ha BenuymHy CTOMKOCTM MHCTPYMEHTa CYLLECTBEHHOE BNUSHME OKa3sblBa-
eT cmasouvHo-oxnaxaawuwas xugkoctb (COXK). Ee npumeHeHue obneryaer
CTPYyXKkOOBpasoBaHME N CHUXaET TeMnepaTypy B 30HE pe3aHus, YTO CyLlecT-
BEHHO MOBbILWAET Nepmnoa CTOMKOCTU PEXYLLETNO MHCTPYMEHTA.

N3meputenbHbIN MHCTPYMEHT BblbupaeTcsa B 3aBUCUMOCTM OT KOHCTPYKLMMK
aetanu, ee pasMepoB, Knacca TOMHOCTM U Tuna npoussoacTea. B nHaneuay-
anbHOM M MEeSIKOCEPUNHOM MPOU3BOACTBE NPUMEHSAIOTCA YHMBEpPCalbHbIE N3-
MepUTESNbHbIE MHCTPYMEHTbI: LUTAHrEHUUPKYN, MUKPOMETPLI, MHOMKATOPHLI,
LUTUXMACChl, FNMyOMHOMEpPbI, HYTPOMEpPbI, KPOHUMPKYNWU, FMHENKW W Op.; B
KPyNHOCEPUIHOM N MacCOBOM MPON3BOACTBE — Kanubpbl, WaBMoHbI 1 Npoyne
cneuyuwanbHblie yCcTponcTea. Bbibop M3MepUTenbHOr0 MHCTPYMEHTa PEKOMEH-
ayeTcda Npov3BoanNTb, PYKOBOLACTBYACH HOMOrpammamm (puc. 4.1).

a ONTHYECKHH 6
0,005 0,0z
“""‘-. MHHMMETP NHLmcaTopHu
0,010 —] 0 ootliypomen L |
PrdaxHaa = IIII*I '-—-....h-lgp-:-mmpw.!ecmu“'-.___
0015 e phofia = 0o | Hy TPOMER
. < LLITaHreHUMpK Y AE S
- = 'i'g e = HOHKY oM 0,02
(=]
= = LWUTaHreHuppEy R
£ 005 —— | FARpomaTp 2.0 }c HoHkycom 0,1m =
= 0,1 F— Hytpomep
L] — H ]
£ oz | WTpOMER OBRIKHD E @HHEIK
0.5 F— LT aHreHLMpE y NE. NP EHHHER
LT aHreHLpY e, HHHY oM 0,02 25 &0 100 200 200 500

2.0 HOHH Y COM D'1_:Hp-blbl--n Fazmep, mm
OHLMPEY Ak
POHLMP LT OBEIKHO B 2HHEH
Apy #HHHE M 1 i |

25 50 100 200 200 500
P azmep, mm

° ooz I'-.-'II-": DM!IET H'-Ilecm!lﬁ
0.03 rp11'g.r5m-||:::-!.|ep
= 0.05
~ 0.1
; D,E I-l-'-'-"l---n__
c
& 08 ] o wovtmyoom 002 1 ]
;:g "“' Puc. 4.1. Homorpammbl gns Beibopa MHCTPY-
nﬂﬂﬁﬂ??ﬂﬁ MEHTa AN U3MEPEHUs:: @ — BHELUHWUX Mo-
L BEPXHOCTEN; 6 — BHYTPEHHUX MOBEPXHOCTEN;
25 50 100 200200500 8 — rmyGuHbI

Fazmep, mm

CBeaeHust 0 BbIOpAHHOM MHCTPYMEHTE C YKa3aHMEM €ro XapakTepuCTUK
Heob6x0aMMO 3aHECTU B MOSICHUTENbHYO 3anncky. Npu HasHavyeHun n Boibope
MHCTPYMEHTOB N NX NMapamMeTpoB crnegyeT Nonb3oBaTbCs CNPaBOYHON NUTe-
patypown [1, 2, 6, 16, 18, 22].
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5. ONPEAENEHUE NPUNYCKOB HA OBPABOTKY

N HANMPOMEXYTOYHbIE N UCXOOHbIE PASMEPbI 3ATOTOBKU

5.1. O6wme nonoxeHus

B KypcoBoi paboTe CTyaeHT QOMKEH pacYeTHO-aHaNNTUYECKUM MEeTOA0M
onpeaenuTb NPUNYCKN Ha 3aroToBKY W NpeerbHble pa3Mepbl A4S 04HOW no-
BEPXHOCTU, MO YKa3aHUIO PyKOBOAMTENSA NpoOeKTa, a Ans OCTanbHbIX NOBEpPX-
HOCTEN — OMbITHO-CTATUCTUYECKUM MeToLoM. [ns aHannTU4eckoro pacyeta
BbIGUpatoTCA NOBEPXHOCTU, K KOTOPbIM NpeabsBnsatoTca Hanbonblime Tpebo-

BaHMA MO TOYHOCTU U LLEPOXOBATOCTHU.

5.2. Mopsiaok onpeaenieHUs NpUNycKoB U NpeaesibHbIX pa3MepoB

pacyeTHO-aHANIUTNYECKUM MeTOOO0M

loToBAT Tabnuuy no dopme Ttabn. 5.1 n 3anuceiBaloT B rpady 1 nocne-
AOBaTENbHbIA NOPSAAOK TEXHONOMMYECKNX NnepexoaosB no obpaboTtke nosepx-
HocTu. llocnepoBaTenbHOCTL MPUHMMAETCss MO MapLipyTy obpaboTku no-

BepxHOCTU (CM. Tabn. 4.1 unn 4.2).

Tabnuya 5.1

AHanUTU4YeCcKUM pacyeT NPUNYCKOB U NpeAenbHbIX pa3mMepoB

MpepenbHble
pa3mepbl 3aroToBKU
no nepexogam, Mm

AnemMeHThI
npunycka, MKm

MpepenbHble
3HayeHus
NPUNYCKOB, MKM

N HaMMeHbLUNA
HanMeHbLnn

N MUMHMalbHbIN

MPUNYCcK, MKM
PacueTHbIN
pasmep, MM
Honyck Ha
NPOMEXYTOYHblE

Rz
Ti.
M
€
pa3mepsb! d, MKM

MapLpyT 06paboTkn
(HanbonbLnn)
HanbonbLni

PacueTHbl

HauMeHbLINN
Hanodonb LN

H
N
w
N
ol
o
\I
0
©
H
o

=
=
=
N

NToro

OnpenenstoT n 3aHOCAT B Tabnuuy 3HadeHus R, T, ', € MKkm, ansa kaxno-
ro nepexopda (rpadbl 2-5): rae R, — BbicoTa MukpoHepoBHocTen; T — rmybuHa

nedekTHoro cnos; I' — cymmapHasi BennymMHa NpOCTPaHCTBEHHbLIX OTKMOHE-

HUI; € — NOrpPeLUHOCTb YCTaHOBKN.
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3HauyeHus napameTtpoB R, 1 T ana Hambonee BcTpevaroLMxcs cryvyaeB
npuBeaeHbl B Tabn. 2 NpunoxeHus, a 6onee nosHble CBeAEHUs NpuBeaeHb! B
crnpaBOYHMKAX MaLUMHOCTPOMUTENS U MeTannmcTa.

[ns 3aroToBOK M3 npokaTa CyMMapHasi Befnin4mMHa NpoCTPaHCTBEHHbIX OT-

KNoHeHun I (rpadpa 4) onpegensercsa no popmyne

=12 472 (5.1)
rge I'K - KpI/IBI/I3Ha 3aroToBKU, MKM;
r =Dx’ I, (5.2)

roe Dk — ypenbHas kpusuaHa, MkM/MM (cm. Tabn. 3 npunoxenus); | — pac-
CTOSIHME OT fanbHero KoHua obpabaTbiBaeMon NOBEPXHOCTM 4O OMOpbl, Npwu
KOHCOJIbHOM 3aKpenfieHun; npu 3akpernsieHnn B LeHTpax — yOBOEeHHOe pac-
CTOSIHME OT CeyYeHus, ANs KOTOpOoro onpegendercsa npunyck Ao énuxanwen
ornopsbl, MM; I y — NOrpPEeLUHOCTb 3aLEeHTPOBKU, MKM,

r, =025 (Wd2+1), (5.3)

rae d — gonyck Ha pasmep MOBEPXHOCTU 3aroTOBKW, MKM (3Ha4yeHUs aonyc-
koB d npuBeaeHbl B Tabn. 4 NPUNOXEHNS).
[ns wTamnoBaHHbIX 3aroTOBOK CTEPXKHEBOIrO TUna (Banbl, pblyarv v 1. n.)

M OTNNBOK
r:\/r2+r2 fr?, (5.4)

kKp My
e T, W T, ONpedensiorca Tak xe, kak u Ans copmynel (5.1);
r ., — NPOCTPAHCTBEHHbIE OTKMOHEHUS 13-3a CMELIEHNsI CTEPKHER WK

LWTamMnoB, MKM (NpuBegeHbl B Tabn. 5 npunoxexHus).
[Ans wraMmnoBaHHbIX 3aroTOBOK TUMa OUCKOB C OTBEPCTUSAMMU

r:\/rz +r2 4r2 (5.5)

Kop (&7 IKC
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roe r — KopobrieHne 3aroToBKW, MKM; [ — NPOCTPaHCTBEHHbIE OTKIO-
Kop cM

HeHusa n3-3a cMeleHua wramna, Mkm; I SKC — OKCLUEHTPUYHOCTb OTBEPCTUA,

YyYNTbIBAETCS B pagnanbHOM HanpaBneHun. 3HaveHus r ,
Kop' ~cM’ ~ 3KC

npvBeaeHsbl B Tabn. 5 NpunoxeHus.

Mocne nepBbiX MNEpPexoooB MeXaHU4eckon oO6paboTkM BenuymHa npo-
CTPaAHCTBEHHbLIX OTKINOHEHMI BepeTcsa B AONSAX 3HAYEHWA, MONyYeHHbIX Ha
npeablaywmx craansax obpabotku. CymmapHoe 3HayeHue MpOoCTPaHCTBEH-
HbIX OTKMOHEHWA YyMeHbllaeTcs C KaxabiM nepexogom: [ 2=0,06" r 1;

rs=005 r2;r3=005 r2unr.n.
MorpewHocTb ycTaHoBKM € (rpadha 5) nogcunTbiBaeTcs No goopmyne

_ 12,2, .2
e _\/66 te; +enp , (5.6)

roe 66 — MOrpeLlHocTb 6a3npoBaHNA, MKM; 63 — MOrpeLwHoCcTb 3akpenne-

HUNA, MKM; enp — NOrpeLwHoCTb, Bbl3BaHHaA HETOYHOCTbLIO U3rOTOBIIEHUA MNMpU-

crnocobneHus: e :E, T.€. NOJSIOBMHA AOMycKa Ha BbINOMHAEMbIA pa3mep.
np

3Ha4veHus 66, 63 npuBegeHbl B cnpaBovHon nutepartype [10, 18].

Mpn obpaboTke B ueHTpax, NpuM NPOTArMBaHUKW, pa3BepTbiBaHUN N Gec-
LEHTPOBOM LUIIN(OBaAHUM NOrpeLlHOCTb ycTaHoBkM €=0.

Mpu obpaboTke 3aroTOBKM C OOQHOW YCTAHOBKM MPU HEM3MEHHOM 3aKpen-
NEHUN 3aroTOBKU 3HAYEHUS 63 NPUHUMAIOT ONs pacyeTa npunycka TOSbKO

noA nepsbl nepexod. [na pacdeTa npunycka nog BTOPOW nepexon norpeLu-
HOCTb 3aKkpenneHua onpeaenseTcd no gopmyrie

e =e «k+e (5.7)
UH

al
3ii1

roe kK — koadpdunuymeHT yTodHeHns (k = 0,06); e — MNOrpeLHoCTb 3aKpen-
3i-1

NEeHUs Ha Mpe/LIecTByiolleM nepexoae; € . — NOrPellHoCTe MHAeKcaLum

0
MOBOPOTHOrO YCTpPOMCTBa (MOBOPOTHOrO CTOMa, WnuHAenbHoro 6GapabaHa,

pEeBONIbBEPHOM FOSIOBKU U T. M.): euH() = 50 MKM.
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Mpu pacyeTe NpuNyckoB MoA nocrneaylwme nepexodbl NorpeLHoCTbo
3aKpenneHns MOXXHO NpeHebpeyb N yYMTbIBaTb TOMbKO MOrPEeLHOCTb MHAEK-
cauuu.

[anee cnegyeT BbIYMCIUTL U 3anucaTtb B rpady 6 3Ha4YeHUs] pacyeTHbIX
MUHUMaTbHbIX MPUNYCKOB MO hOpMynaMm:

Ansi NOBEPXHOCTEN, 00pa3oBaHHbIX TeNamu BpaLLeHus,

, 2 2
22z . =2 (R +T. +.[r. +e”), 5.8
I mi ( -1 1-1 -1 7 ) (58)
roe | — MHOeKC BbIMOMHAEeMoro nepexoaa; | —1 — MHAeKc npealiecTByolle-
ro nepexopna;
Ona nNinoCKnx HOBerHOCTeVI, 06p868TbIBaeMbIX nocnegoBaTesibHO,
Z . =R +T. +r. +e 5.9
Imin -1 1-1 "1-1 7 (5:9)
ANs NAOCKNUX MOBEPXHOCTEN, obpabaTbiBaeMbiX napannensHo,
Z . =2 (R +T. +r. +e. ). 5.10
2|m|n ( -1 1-1 -1 el) ( )

CumBon 2Z vcnonb3yetcs Ans 0603Ha4YeHnst CUMMETPUYHOTO MpuMycka,
Z — aCUMMETPUYHOTO.

B rpade 7 ons BHewHUX noBepxHocTen (Barbl) NPOCTaBMASAKT pacyeT-
Hble HauMeHbLLUNE pa3Mepbl, Ha4YNMHaAA C KOHEYHOro (YepTeXHOro) pasmepa,
nyTem npubaBneHns pacyeTHOro MUHMMAsbHOMO MPUMNyCKa Kaxgoro TeXHo-
norndeckoro nepexoga. [na BHYTPEHHUX MOBEPXHOCTEN (OTBEPCTUS) NpO-
CTaBnAT HanbonbluMe pasMepbl, HAYMHAA C KOHEYHOro (YepTeXHOro) pas-
Mepa, nyTeM BblYUTAHUA PaACYETHOrO0 MWHUMASIbLHOIO MNpunycka KaXaoro
TEXHOJIOrMYecKoro nepexona.

B rpade 8 npoctaensoT gonycku Ha nepexoapl. Kak 6b110 ykasaHo Bbl-
e, AOMYCK Ha 3aroTOBKY MPOCTaBnseTCcHd no TabnnyHbiM AaHHbIM (Tabn. 4.
npunoxexHuns). [lonyck Ha nocnegHem nepexoe paBeH AOMYyCKY Ha MU3roTos-
neHve getanu. [Jonycku Ha NpoMeXyTOuYHble nepexonbl NPOCTaBMAATCA CO-
rmacHoO npaBuny, YTO Kaxkgas nocnegywouwas obpaboTka yBennumBaeT TOY-
HOCTb Ha 1...3 kBanuteTta. Pacnpegenssa ¢ ykazaHHbIM MHTEpBarioM KBasnwu-
TeTbl NO Nepexogam, 3anncbiBatdT COOTBETCTBYOLLME OOMYCKN.

HauunHasg c nocrnegHero nepexoa, paccyMTbiBalOT nNpeaesibHble pa3mMepbl
3aroTOBKM Ha TEXHOJIOMMYECKMX Nnepexoaax M NpocTaBnslT ux B rpagax 9 u
10. [ins atoro B rpady 9 3aHOCAT 3Ha4YeHus rpadbl 7 ona obpabaTbiBaemblX
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BHELUHMX MOBEPXHOCTEN, OKPYIIISAS pacyeTHble pas3Mepbl yBenuyeHnemMm ux
3HayeHun, a B rpady 10 ansa obpabaTbiBaeMbiX BHYTPEHHUX MOBEPXHOCTEN.
Hanbonblwine npegenbHole pasmepbl (rpacda 10) ana obpabaTbiBaeMblX
BHELLUHNX MOBEPXHOCTEN BbIYUCASAIOT NpubaBneHnemM Jonycka K OKpYrfieHHO-
MYy HauvMmeHblLUeMy npeaeribHOMYy pasmepy. HaMmeHbline npepesibHble pas-
mepbl (rpada 9) ons obpabaTbiBaeMblX BHYTPEHHUX MOBEPXHOCTEN BbIYMC-
NS0T BblMUMTAHMEM [OMNyCKa W3 OKPYrNEeHHOro Habonbliero npeaenbHOoro
pasmepa. Ha nocnegHem nepexope npefenbHbIMU pasmepamMu 3aroToBKU
OyayT pasmepbl, NPUHATbLIE NO paboyemy YyepTexy getanm.

[MpepernbHble 3HAYeHUs NPUNYCKOB ONpedensalTCA Kak pasHOCTb Hau-
MEeHbLUNX NpefenbHbIX pa3MepoB MNpeaLllecTBYIOLEro U BbIMOMHAEMOro ne-
pexonoB (3anucbiBatoTca B rpady 11) M Kak pasHOCTb Hambonblunx npe-
AenbHbIX pa3MepoB NpeLecTBYIOLErO U BbINOMHAEMOro nepexonos (3anu-
cblBalOTCA B rpacy 12).

BbluncnaoT 3HavyeHnst obLLero MMHUManbHOro M MakcMmMaribHOro npunyc-
Ka no oopmynam:

n
22omin:.a 22i min’ (5.11)
=1
n
27 = 4 2z , (5.12)
omax . i max
=1
n
omin .2 4min’ (5.13)
=1
n
= 34 z . 14
Zomax ia_llzl max (5.14)

O6wWwMin Npunyck paBeH CyMMe NMPOMEXYTOYHbIX MPUMNYCKOB MO BCEMY TEX-
HOMOrMYEeCcKoMy MapLUpyTy, T. €. paBeH NPUMNycky 3aroToBKW Ha AaHHOW Mo-
BEPXHOCTMW.

PaccMoTpym npumep pacyeTa MnpunyckoB Ha o06paboTky u onpedenexHve

NPOMEXYTOUYHbIX U UCXOAHOrO pa3MepoB 3aroToBku nNpu o6paboTke Lenkn Ba-
na guameTpom 601828? MM. 3arotoBka — wtamnoBka. ObpaboTka B LeHTpax.

1. MockonbKy LWelika Bana obpabaTbiBaeTcs C OTKNOHEHMEM MG, TEXHO-
nornyeckuMmn nepexogamvm 6yayT: TOYEHME YEPHOBOE M YMCTOBOE, LWNUGO-
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BaHMe 4YepHOBOE WU YNCTOBOE. [epeduncrneHHble TEXHONOrMYeckne nepexonbl
3aHocuM B rpadpy 1 Tabnuubl pacyeta npuMnyckoB Ha obpaboTky 1 npenens-
HbIX pa3mMepoB MO TEXHOMOrMYeCcknM nepexogam (tTabn. 5.2).

Tabnuua 5.2
Ta6bnuua pac4yeTta NpMNyCcKOB U NpefesibHbIX pa3MepoB
NO TeXHONOrMYeCcKMM nepexonam npu obpaboTke WenKn Bana

= = e lpepeneHele MpegaerbHble
OneMeHTbI Npunycka, % = T pasmepbl 3aro- SHASEHUS! TTDM-
MKM 5s |£< £ s | TOBK MO nepe- P
S2 125228 onam mm NYCKOB, MKM
MapLupyT s=|s33|82 pam,
obpabort- =S¢ |I5¢2(8¢z3
Kt 35 |25 8| s 3| v | W | Ha | Haw-
Rzai1| Tit| ria | B GE, = a;>5 g 8| meHb- | Bomb- | MeHb- | 6orib-
) S = my my my my
a a =
1 2 3 4 5 6 7 8 9 10 11 12
3aroToBka | - - - - - 65,27 | 3000 | 65,3 68,3 - -
TOUGHIS! | 16 | 950 | 1820 | - | 272220 | 6083 | 400 | 60,9 | 6L3 | 4400 | 7000
YepHOBOE
4yuncToBOE 50 50 | 109 | - | 27209 60,41 120 | 60,41 | 60,53 490 770
LWnmdpo-
BaHue: 30 30 73 | - | 27133 60,14 30 60,14 | 60,17 270 360
YepHOBOE
4yuncToBOE 10 20 36 - 2 66 60,01 20 60,01 | 60,03 130 140
Wtoro 5290 8270

2. [No cnpaBo4YHUKaM onpegendem afieMeHTbl Npunycka Ons Kaxagoro ne-
pexoaa, KoTopble 3anucbiBaem B rpadbl 2, 3, 4 1 5.

3. OnpegensieM MUHUMarnbHBIW PacYeTHbIN MPUNYCK Ha OnamMeTp nyTem
CYMMUPOBaHNSA N yaBanBaHUA 3IeEMEHTOB npunycka (epaga 6).

4. 3anuceiBaeM B rpadpy 7 pacyeTHble HauMeHblune pasMepbl No nepe-
xofgam (HauMHasa c nocnegHero) nytem npubasneHus K Hanbonblemy pas-
Mepy LUerKN Basna nocsie YNCTOBOro LWNNMGOBaHNA COOTBETCTBYHOLLNX 3HAYe-
HUW pacyeTHbIX MPUNYCKOB, 3anncaHHbIX B rpade 6.

5. 3anonHsem rpadyy 8 (Oonyckn Ha NPOMEXYTOYHblE pa3Mepbl). 4OMNYCK
Ha 4YMCcTOBOE WNNdOBaHME, COrfacHO JaHHbIM YepTexa — 0,02 mm; gonyck
Ha npegBapuTernibHOE LWNUOBaHME MpUHMMaeM MO 7-My KBanuteTy
(0,03 Mm), Ha ynctoBoe ToyeHne — no 10-my (0,12 mm), Ha npenBapUTenbHoOe
To4yeHue — no 12-my (0,4 MM) U Ha pa3mep nocsrie LWTaMMnoBKU Haxo4uM Mo
CNpPaBOYHUKY (3 MM).
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6. 3anonHsaem rpady 9 nytem OKpyrneHus AaHHbIX rpadbl 7 OO 3HaKa,
COOTBETCTBYIOLLIEr0 JOMYCKY Ha BbINOMHAEMOM MNepexoe.

7. 3anonHaem rpacy 10 nytem npubaBneHNsa K HaMMeEHbLUEMY pa3mepy
3aroTOBKM COOTBETCTBYHOLLErO JOMycKa Ha MPOMEXYTOYHbIN pa3Mep.

8. B rpadpax 11 n 12 3anncbiBaem npegeribHble 3Ha4YeHUs npunyckoB, Or-
pegernsieMble COOTBETCTBEHHO MO AaHHbIM rpad 9 n 10.

5.3. Mopsagok onpeaeneH1s NpuNyckoB U npeaesibHbIX pa3MepoB
ONbITHO-CTaTUCTUYECKUM METOAOM

[ns ocTtanbHbIX NOBEPXHOCTEN AeTanu No CnpaBOYHMKaAM BbIGMpalT HO-
MUHanbHble 3Ha4YeHUs obLWMX NPUNYCcKoB Ha 06paboTKy 3aroToBkM M3 Tabn. 6
npunoxenuns. Pacnpegenntb obWwuin Npunyck ¢ y4eTOM KOPPEKTUPOBKMU MO
TEXHOMOMMYECKUM nepexodam n onepauusm, B 3aBUCMMOCTU OT Tpebyemon
LepoxoBaToCcTn obpabaTtbiBaemon noBepxHOCTWU. [lopsiaok pacnpepeneHus
NpUNycKkoB NpPUBEAEH B CipaBOYHON nuTepaType. B oTaenbHbIX cnyyasx, npu
pacnpegeneHun obLiero npunycka no TEXHOMOMMYEeCcKUM nepexogam, y4mTbl-
BaAlOT, YTO Npu 4yepHoBon obpaboTke cHumaeTcsa 60-70% npunycka, a npwu
ymuctoBon — 30-40%.

B Tom cnyyae, Korga B Ka4yecTBe 3aroTOBKM MCMNOMb3yeTCcs CTaHAapTHbIe
npodunu, nogobpaTtbe GNvxXanwmnm No pasmepamMm COPTaMEHT U OTKOPPEKTU-
poBaTb 3HAYEHUS MPUMNYCKOB.

Mpu ob6paboTke cTyneH4aTbiX BanoB M3 npokata Hambonblunin nNpeaenb-
HbIi pasmep npokata MPUHUMaKT Mo CTyneHn Hanbonblero obpabartbiBae-
MOro gnameTtpa C y4eToOM Mpunycka, a octanbHble CTyneHn obpabaTbiBatoT C
TaK Ha3blBa€MbIM HarMyCKOM.

Ecnun Hanyck He MOXeT BbITb CHAT 3a OAMH NPOXo4, TO NePBbIM MPOXOA0M
yoanaTt 60% Hanycka, a BTopbiM 40%.

HaHecTn pacyeTHble OaHHble MPUNYCKOB Ha 3CKM3 3aroTOBKW, NOArOTOB-
NEeHHbIN B pa3a. 3 ykasaHun.

6. PACYET U UCCNEOOBAHUE PEXXUMOB PE3AHUA

6.1. Mopsaaok pacyeTa peXXxMMoOB pe3aHus

Mpun pacyeTe pPexuMMoB pe3aHus credyeT NpuaepXuBaTbCs onpeaerneH-
Horo nopsiaka. CHavana ycTaHaBnuBaeTcsi rnybuHa pesaHus t, nogaya S

onpenenseTcsa CKOpPocTb pe3aHus V 1 cuna pesaHus P, No KOTOPOW paccyu-
TbiBaeTCs NoTpebHas MOLLHOCTb CTaHKa.
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mybuHa pes3aHus npmn YepHoBOM 0OpaboTke HaszHa4yaeTCcss N0 BO3MOXXHO-
CTM MakcumarnbHon. Ecnv npunyck gna gaHHoro smga obpaboTkM MoXeT
ObITb CHAT 3a OAWMH Npoxon, rmybuHa pesaHus onpefensieTcs, Kak npasuno,
MaKCMManbHOW BENMYMHON npunycka Ha obpaboTky. MNpu unctoBon obpaboT-
ke rnybuHa pe3aHus HasHa4yaeTcd B 3aBUCUMMOCTU OT TpeboBaHMI TOYHOCTU
pa3MepoB U LWepoxoBaTocTn 06paboTaHHOM NOBEPXHOCTH.

My6buHy pesaHnsa MoryT orpaHu4MBaTth. HEAOCTATOYHAs MOLLHOCTb Mpwu-
BOJA CTaHKa, HeAOCTaTO4YHasl XXECTKOCTb M MPOYHOCTb CUCTEMbI «CTAHOK —
npucnocobneHne — MHCTpyMeHT — ageTanb» (CIMN[L), HeHagexxHoe KpennexHne
3aroTOBKM Ha CTaHKke u apyrue daktopbl. [pn aTnx ycnosusx Heob6xoaumo
CHMMaTb NPUMYCK 3@ HECKOSTbKO NPOX0A0B, YMeHbLIasa rnybuHy pesaHus.

Mogaya npu YyepHoBOM 06paboTKe BbIOMPAETCA MaKCUMaribHO BO3MOXHOM
NCX0Os U3 BblLLENEPEYNCIIEHHbIX OFPaHNYMBAOLLMX DAKTOPOB, YTO 1 ANd rny-
OuHbl pesanus. lMpu yncToBon obpaboTke MpMHMMaETCs BO BHUMaHWE Tpe-
Byemas cteneHb TOYHOCTU U LepoxoBaToOCTM 06paboTaHHOM NOBEPXHOCTH.

YcTaHOBMB 3HayeHusa t 1 S MOXHO onpedenuTb CKOpoCTb pe3aHus V u
cuny pesaHua P. CKOpOCTb pe3aHusi U cuna pesaHus pacCyYUTbIiBaKOTCS MO
aMnmpuyeckum popmyrnam, yctaHaBnMBaemblM 4SS Kaxgoro suga obpabor-
kn. [danee HeobxoAMmO MNpPOU3BECTM MNPOBEPKY COOTBETCTBUS BblOpaHHbLIX
PEXMMOB C MACNOPTHLIMU JAHHLIMW CTaHKa.

Mpn pacyeTe pexnMoB pe3aHns U HOPM BpEMEHMU crieayeT Nonb30BaTbCH
[14-17, 32—-35]. Huxe npuBeaeHa MeToamKa AN pacyeTa pPexumMoB pe3aHus
NpU TOYEHUKN, CTPOraH1UK, CBEPMEHNN, hpe3epoBaHUN.

6.2. TokapHasa o6paboTka

Pexumbl pesaHus yCTaHaBNMBAKOTCA AN KaXQoro nepexoga Hopmupye-
Mon onepauunun. Boibop rnybuHbl pe3aHusa 3aBUCUT, rMaBHbIM 06pa3om, OT
Tpebyemoro knacca wepoxoBaTtocT o6paboTaHHOW NOBEPXHOCTU U BENUYM-
Hbl npunycka. NMpn YepHOBOM TOYEHUN U OTCYTCTBMU OrPaHUYEHUA NO MOLL-
HOCTW CTaHka rnmybuHa pesaHua t npuHUMaeTcs paBHOW NpuNycky Ha obpa-
OOTKy; NpM YMCTOBOM TOYEHMM NPUMNYCK CHMMaeTcsa 3a ABa u 6onee npoxo-
AoB. Ha kaxxgom nocneaytowemM npoxoge rnybumHa pesaHnsa ycTaHaBnvBaeT-
CA MeHblle, YeM Ha npegwecTeyowem. [Mpn napameTpax LLEPOXOBATOCTU
obpaboTaHHOM noBepxHocTn A0 Ry = 3,2 MKm BkntoumTenbHo t = 0,5-2 mwm;
npn Ry 3 0,8 mkm t =0,1-0,4 mm.

B panbHenwem npovM3BoaUTCSA YTOYHEHUE BO3MOXHOW rNyOuHbl, 0COBEH-
HO npu 4epHoBoW obpaboTke. [MybuHa pe3aHuMss MOXeT ObiTb OrpaHuyeHa
He4OoCTaTOYHOM XeCcTKOCTbo cnctemMbl CITAL n MOLWHOCTBIO NpuBOAa CTaHKa.
B aTux cny4asx Heo6xoauMo yMEHbLUNTb rMyOunHy pe3aHns n cHUMaTb npu-
MyCK 3@ HECKOJbKO NPOXOA0B.

25

PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

Mpyn Hapy>HOM NPOAOSIbHOM TOYEHUU

f=—0" 1. (6.1)

Npu pacToyke OTBEPCTUN
t=——, (6.2)

roe Do — onameTp noBepxHocTn go obpaboTkmn, mm; D; — gnametp nosepx-
HOCTW nocne obpaboTkn, MMm.

Mopgaya S mm/06 (CKOpPOCTb Mogauyn), — BENMYMHA NEepeMeLleHUst pexy-
LLIen KPOMKM MO HamnpasBfiEHUIO OBWXEHUS nojadun BOofb obpabaTtbiBaeMomn
noBepxHOCTU 3a oauH obopoT getanu. OHa 3aBUCUT rnaBHbIM 0b6pa3om OT
Tpebyemoro knacca LepoxoBaTOCTN, MEXaHNYECKNX CBONCTB obpabaTbiBae-
MOW feTasniv N CBOMCTBA PeXyLlero MHCTpyMeHTa. YncrneHHble 3HavyeHnsa no-
Aadn nNpu YepHOBOW U YmucToBOW obpaboTkax nMpmBeaeHbl B Tabnuuax cnpa-
BOYHMKOB 1 06LLEMaLLINHOCTPOUTESNbHBIX HOpMaTueoB [14, 15, 16, 17 v ap.].

MpakTnyeckn nogada Ans TokapHon o6paboTku, MM/06, nNpuHMMaeTcs
paBHOW: nNpu 4epHoBon obpabotke 0,4-0,8; npum uuctoson — 0,1-0,3.
BbibpaHHasa nogada [ormkHa OblTb CKOPPEKTUMPOBaHa NO nacnopTy MeTanso-
pexyluero ctaHka. Heobxogumo, 4tobbl S, £ S

PacuyeTHasi cCKOpoCTb pe3aHuns npu TodeHun V _, M/MUH, BblYMCNSIETCS MO

pl
aMnupuyeckoun popmyne

CV I<V

Ve = m +Xv Yv
M s

, (6.3)

roe C, — KoapduumeHT, 3aBucALLMA OT KavecTBa obpabaTbiBaemoro mare-
pvana u maTtepuana pexyllen 4acTu MHCTpyMeHTa; K,, — nonpaBo4HbIN KO-

AP PUUMEHT, y4UTbIBaAKOLWNIA pearibHble YCNOBUA pe3aHus; 7' — NPUHATBLIN ne-
puoa CTOMKOCTU pesua, MUH; M, Xy, Yy — NoKasaTenu CTeneHu.
[MonpaBo4HbIN KO3 PUUNEHT

K, =Ky, Ky Ky Ky, (6.4)

roe K,, — nornpaBoYHblil KOIMMULMEHT, y4uUTbIBaKOWNIA BrMaHne obpaba-
TbiBaemoro mMatepuana; K, — nonpaBoYHblI KOIMPULMEHT, 3aBUCALLUNA OT
mMatepuana pexywen 4YacTu WHCTPyMeHTa, Mapku TBephoro cnrasa
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(tabn. 6.1); K; — nonpaBoyHbI KOSDPULMEHT, YUNTLIBAIOLLNA BINSAHUE Me-
prnoda cTomkocTn pesua (tabn. 6.2); K, — nonpaBoYHbI KOI(MULINEHT,

YYNTbIBAKOLLNIN COCTOSIHME MOBEPXHOCTU 3aroToBku (Tabn. 6.3).

Tabnuya 6.1
YucneHHble 3HaYeHUA NonpaBoYHOro KoacgpdpuumeHTa,
3aBMUCSILWEro OT MaTtepuana pexylien 4YacTu UHCTPyMeHTa

Mapka TBepaoro cnnaea Ky, Mapka TBepaoro cnnaea Ku,
T5K10 0,65 BK8 1,0
T15K5 1,0 BK6 1,20
T30K4 1,50
Tabnuua 6.2

YucneHHble 3HaYeHUA nonpaBoYHOro KoacpdpuumeHTa,
yuuTbiBaloLlero BNsiHue nepuoaa CToMKocTu pesua

CronkocTb pesua 7, MUH K7 CronkocTb pesua 7, MMH K7
30 1,15 75 0,94
45 1,06 90 0,92
60 1,00 120 0,87
Tabnuua 6.3

YucneHHble 3HaYeHUA NonpaBoOYHOro KoacpdpuumeHTa,
y4uTbIiBaKoLWeEro COCTosiHne NOBePXHOCTU 3aroToBKU

O6pabartbisaembiit | [1peaen npoyHocTu TBepaocTb Ko,
maTtepuan S,, krc/Mm? no Bpurenio, HB [ yorvon | 6es kopkn

YrnepogucTole, 40-50 — 1,76 2,20
nerMpoBaHHble 50-60 - 1,35 1,69
cTanu u ctarnbHoe 60-70 - 1,03 1,29
nmTbe 70-80 - 0,80 1,00
80-90 - 0,65 0,81
YUyryH cepbliit — 140-160 1,13 1,51
- 160-180 0,91 1,21
- 180-200 0,75 1,00
- 200-220 0,64 0,85

[Mpu TOYEHUN pesuoM, OCHALLEHHbIM TBepAbIM CMiaBoOM, MOMNPaBOYHbIN
KO3 (PMUNEHT, YyyuTbiBaOWMA BNusHMe obpabaTbiBaeMoro matepwmana,
ornpegenseTtcsa no opmynam:

Ans cranu

K, =75/s; (6.5)
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054 YyryHa

.1,25
Ky, ~8906 (6.6)

E€HB g

Onpenenue nonpaBoYHbIM KOIPMPULMEHT, HAXOOAT CKOPOCTb pe3aHus B
3aBMCUMOCTM OT MPUHATBIX 3HAYEHUN CTOMKOCTW, rMyOuHbI pe3aHus, nogadu
(npuHATOM NoO cTaHKy). 3HavyeHusa C,, M, X,, Yy npuBeaeHbl B Tabn. 6.4.

Tabnuua 6.4
YucneHHble 3HaYeHUA KoachpuumneHToB
O6pabaTtbiBaembin MaTtepuan | Nogada, mm/06 C, Xy Y m
Cranb S£0,3 420 0,15 0,20 0,2
S>0,3 350 0,15 0,35 0,2
Cepblit 4yryH SE£04 292 0,15 0,20 0,2
S>04 243 0,15 0,40 0,2

Mocne onpeneneHns pacyeTHOM CKOPOCTM HeobxoaMmo NpoBEPUTL BO3-
MO>XHOCTb OCYLLECTBNEHNA €e Ha BblbpaHHOM cTaHke. [ona aToro cneayer
HanTK 3Ha4YeHne pac4yeTHON YacTOoTbl BpaLleHUs WwnuHaens n,, o6/mMuH,

1000V,
PD,

n

. , (6.7)

rae V, — pacyeTHasi CKOPOCTb pe3aHus, mM/MuH; D, - AnameTp NoBEpPXHOCTU

Ao 06paboTku, MMm.
[Mony4yeHHOe 3Ha4yeHMe pac4eTHOW 4YacTOoTbl BpalleHUS LUNUHOENS Cpas-
HUBAKOT C MMEKLMMCS Ha MeTannopexyLlemM CTaHKe U NPpUHUMAOT Onuxam-

Lee mMeHbLlee N, £ Ny,
Mo NpMHATOMY 3HA4YeHUIO YacToThl BpaleHNda N, HaxoOaT pakTU4YecKyro
CKOPOCTb pe3aHus V,,, M/MWH,

— p DO nCm .
=P New . 6.8
? 1000 (6.:8)

CUNy pesaHus, Krc, onpeaenstot no dopmyne

P,=C, " S"V, " K,; (6.9)
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nonpaBoYHbIN KOIPPUUNEHT - MO dhopmyne
Kp = Kup Kjp (6.10)

Ae Ky, — MOMnpaBoYHbIA KOIPMULMEHT Ha obpabaTbiBaeMbli MaTepuan
(tTabn. 6.5); K;p — MOMpaBoOYHbIN KOIMPULIMEHT Ha rMaBHbIN yron pesua B
nnaHe (tadn. 6.6).

Tabnuuya 6.5
YucneHHble 3HaYeHUA nonpaBoYHOro KoacgpduumeHTa
Ha oOpabarTtbiBaeMbi MaTepuan

Cranb YyryH
S,, krc/cm? Koo HB Ko
40-50 0,76 140-160 0,88
51-60 0,82 161-180 0,94
61-70 0,89 181-200 1,00
71-80 1,00 201-220 1,06
81-90 1,10 221-240 1,12

Tabnuuya 6.6
YucneHHble 3HaYeHUA nonpaBoYHOro KoacgpduumeHTa
Ha obpabartbiBaeMbi MaTepuan

K.
. Jp
, Tpa
). pan Cranb YyryH
45 1,0 1,00
60 0,98 0,96
90 1,08 0,92

3HauyeHusa C,, X,, Yp, Np PN TOYEHUM NpuBeaeHbl B Tabn. 6.7.

Tabnuya 6.7
YucneHHble 3HaYeHUA KoachpuumneHToB
O6pabaTbiBaembIn .
MaTepuan Matepuan pexyuien yactn | C, X, Yp ny
Crtanb Teepabii cnnae 300 1 0,75 | -0,15

BbicTpopexyLias ctanb 200 1 0,75 0
YyryH TBepabin crnnas 92 1 0,75 0
BbicTpopexyLias ctanb 158 1 1,00 0
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B03MOXHOCTb OCyLLECTBNEHUS HA BblIBpaHHOM CTaHKe NPUHATOrO pexuma
pe3aHus NpoBepPsIOT NYyTEM COMOCTABMEHUSA PaCcYEeTHOrO 3HAaYEeHUSA CUMbl Mo-
Aadu, onpegensemon no opmyne Py = 0,3 P,, co 3HadyeHnemM cunbl Py y,p,
A0nyckaeMon MexaHM3MOM noadn BbIGpaHHOro MeTannopexyLwero crtaHka,
yKa3aHHOW B ero nacriopte.

Heobxognmo, 4tobbl Py o, 2 Pyx.

O hekTMBHYO MOLHOCTbL Ha pe3aHue N,, kBT, onpegenstot no dopmyne

P,V
= (6.11)
102:60
MoTpebHyo MOLHOCTbL Ha WNMHAENEe onpeaenstoT no gopmyne
N, =N /’h,_, (6.12)

rae h,, — KMNQA cranxka.

KoathdpurumeHT ncnonb3oBaHns ctaHka rno MOLLHOCTM rMaBHOMO 3S1EKTPO-
asuraTtens

N
K =—"%"100%, (6.13)
Ncm
rae N, — MOLLHOCTb rMaBHOro anekrpoasurarens, KBT.
OcHOBHOe TexHonorudyeckoe (MalMHHOE) BpeMs, MWUH, onpeaenstT no
dopmyre
L
T —_—

o — -
ncm Scm

i (6.14)

roe L — pacyetHaa gnvHa obpaboTkM MOBEPXHOCTM, MM; N, — 4acToTa
BpallleHusa AeTany unn HCTpymeHTta, ob/mMuH; S, — nogaya, mm/o6; i — Ko-

NNYEeCTBO NPOXOA0B, 3aBUCSLLEE OT NpPUNycka Ha MexaHu4eckyto obpaboTky,
rnybuHbl pe3aHnsa 1 TpebyeMoro knacca LepoxoBaToCTH.
PacuyeTHasa gnuHa obpaboTkn npu ToveHun, mm (puc. 6.1), onpeaensert-

csl Kak
L=1+I+1,, (6.15)

roe | — penctButenbHaa annHa obpabaTbiBaemMor MNOBEPXHOCTU AeTanmu

(npober), mm; |; — BennunHa BpesaHusi, mm; |, — Bbixog (nepeber) MHCTPY-

MEHTa, MM
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|, =t>ctg) ; (6.16)
l, =(2..3)S,,, (6.17)

roe | — rmaBHbIV yron pesua B MnaHe.

.

ot

Puc. 6.1. TexHonorm4yeckas cxema TodeHus
6.3. CTporaHue

CnMybuHa pes3aHnsi 1 YMCno NPOXoA4oB NpenonpeaensaTCcs NPUNyckoM Ha
06paboTKy M MOLLHOCTbIO CTaHka. [1pn 4YepHOBOM CTporaHum crnegyeT cTpe-
MUTbCA K TOMY, YTOObl CHATb BECb NPUNYCK HA 00paboTKy 3a OaMH NPOXOA.

Mpwn cTporannn nog cneaywoulee WnndoBaHne N ans OCTUXKEHUSA Nony-
YMCTOBBLIX MOBEPXHOCTEN MYOWMHY pe3aHuns cnepyeTt ycTaHaBnuBatb He 6o-
nee 3 MM.

Yem Gonblue BENMYMHA nogaym, TEM Npou3BOAMTENbHEE paboTaeT CTaHoOK.
dakTopamu, orpaHMYMBaOLLMMK BENMYNHY NOAaun, ABNAOTCA YnCTOTa obpada-
TbIBAEMOW MOBEPXHOCTU, MOLLHOCTb 1 TAroBas Cuna ctaHka, a Takke NpOYHOCTb
AepXaBkn N pexyuen Jactu pesua. lNpu yepHoBon 0b6paboTke nnockocTen
cTanbHbIX geTanen npu rmybuHe pesaHnst 40 3 MM pe3LOM C CEYEHNEM AepKaB-
kn B"H o 25 40 mm, nogada MoxeT GbiTb npuHATa 1,7—-2,0 MM 3a [BOWHOM
xoa. MpuHaATas nogaya cornacoBbIBaeTCA C NAcnopToOM CTaHka.

Pac4yeTHas ckopocTb pe3aHusi, M/MUH, Npu 0bpaboTke nnockocten geTa-

nen n3 yrnepoamuctblx ctanen ¢ S, =650 Mla

-G
p —W KV' (6.18)
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3HayeHns Koa(PULMEHTOB 1 NokasaTtenen creneHn B popmyre (6.18) ans
pe3uoB, UMELLMX MaTepuan pexyLien Yactm bbicTpopexyLuyto ctanb P18 npu
nepuone cromkoct 7= 120 muH, coctasnawtT m=0,12; C, =611 X, =0,25;
y, =0,66.

Cuna pesaHnus, krc, npu obpaboTke NNOCKOCTEN AeTanen u3 yrnepoau-
cTbix cTanen ¢ S, =650 Mla

— Xpz QYpz
P, —szt PSP sz. (6.19)

3Ha4yeHus KoadppnUMEHTOB 1 NokasaTenen cteneHn B oopmyrne ans pes-
LOB, MMEKOLMX MaTepman pexyLen Yactn GeicTpopexyllyto ctanb P18 npu
nepuoge ctomkoctmh 7T = 120 MWH cocTaBnsaAwT sz =191; Xp, =10;

P
Yp, =0,75; Yz, =0,75.
Koacbdpuumentel K, n K, moryt ObITb OnNpeaeneHbl No opmynam:

K, =Ky, Ky, Ky Kj Ke KK K K (6.20)

Kp, =Ku Kj K, Ky K

N (6.21)

Oz
3HayeHna oTAesbHbIX MOMNPaBOYHbIX KO3MPPUUMEHTOB MnpuBeaeHbl B
Tabn. 6.8.

Tabnuuya 6.8
NMonpaBoyYHble KO3 (PMLMEHTLI HA CKOPOCTb U CUNY pe3aHus
npu o6paboTke cTanbHbIX geTaneun

1. B 3aBUCMMOCTM OT CTOMKOCTU pe3ua I’
CTOMKOCTb, MUH
60 90 120 240

Ks, P18 1,09 1,03 1,0 0,91
2. B 3aBMCUMOCTM OT NpOYHOCTUN 0bpabaTbiBaEMOro maTepuana
Mpeaen NPOYHOCTY S, Krc/MM? [0

KoacpdpumumeHt | MHCTpyMeHT

KoacpdpumumeHTt | MHCTpyMeHT

45 55 65 75 85
K, P18 1,8 1,37 1,0 0,78 0,62
Koz P18 0,88 0,94 1,0 1,12 1,22

3. B 3aBMCMMOCTM OT rMaBHOro yrna B nnawe, |

KoachduumeHT | MHCTpyMeHT yron B nnawe | , rpag

30 45 60 75 90
K, P18 1,26 1,0 0,98 1,03 1,08
K P18 1,08
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OkoH4yaHue mabis. 6.8

4. B 3aBMCVMOCTM OT BCMOMOraTefbHOro yrna B nnaHe j i

Yron B nnaxe | 1, rpag

KoacpdpumumeHt | MHCTpyMeHT
by by 10 15 20 30 45
Ki., P18 1,0 0,97 0,94 0,91 0,87
5. B 3aBMCUMOCTU OT (pOopMbI NepeaHen rpaHu
dopma nepeaHen rpaHn
KoapdpumumeHt | MHCTpyMeHT nriockas ) nrockas 663 dacky
nUnu paguycHas ¢ ackom
Ko P18 1,0 0,95
6. B 3aBMCUMMOCTU OT paguyca npuv BepLinHe pesua
KoacpdpmumeHt | MHCTpyMeHT Paanyc npu sepumre, mm
1 2 3 4
K., P18 - 0,97 1,0 1,0
Koz P18 0,89 0,96 1,0 1,06
7. B 3aBMCUMOCTM OT M3HOCA NO 3a4HEN rpaHu
BenuuuHa nsHoca, Mm
KoapdpumumeHt | MHCTpyMeHT 05 1.0 15 20
Kr\, P18 0,93 0,95 0,97 1,0
thz P18 0,93 0,95 - 1,0
8. B 3aBMCUMOCTM OT ceYeHUs1 AepXKaBKM pesua
CeueHne gepxaBku, MM
KoacpdpmumeHt | MHCTpyMeHT 20”30 55" 40 30" 45 20 60
Ke, P18 0,96 0,98 1,0 1,02
9. B 3aBucumocTn oT nepegHero yrma g
Mpeaen npo4HOCTY, MepegHun yron, rpag
KoacpdpumumeHt | MHCTpyMeHT KrCIMM 12-15 20 5
£ 80 1,08 1,0 0,94
K, P18 S.L8
i S, >80 1,0 0,91 0,85
10. B 3aBMCMMOCTM OT COCTOSAHMSA MOBEPXHOCTM 3aroTOBKM
KoapdpmumeHt | MHCTpyMeHT bes kopku C Kopkowm
K, P18 Mpokat OTtnueka Mpokat OT1nueka
v 1,0 0,9 0,9 0,9

BenuunHa npobGera pes3ua B HanpaBneHuy rnaBHOToO ABWXEeHUs (Mo Anu-
He xoga pesua) AN MNonepeyHo-CTporanbHbIX CTAHKOB MPUMHMMAaeTCs No

Taon. 6.9.
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Tabnuua 6.9
BennunHa npoGera pe3ua B HanpaBrieHUU MaBHOIo ABWXEeHUs

[OnuHa cTporanus | , Mm Mepeber pesua B 06e CTOPOHLI |, MM
Ho 100 35
OT1 101 go 200 50
Ot 201 oo 300 60
Bonee 300 75

Mo nacnopTy y nonepevyHo-CTporanibHOro ctTaHka ycTaHaBfMBaeTCH KOMu-
4YeCTBO ABOWHbIX XOO0B pe3ua B MUHYTY.
OcHOBHOEe BpeMs, MUH, onpeaenseTcs no opmyne

T:L+|2
° n_S_ '

cT cm

(6.22)

roe L — wupuHa obpabaTbiBaeMoi noBepxHOCTU, MM; |, — BoKoBoe Bpe3aHue
n nepeber pesua, Mm (Tabn. 6.10); n,, — cornacoBaHHoOe CO CTAHKOM YMCIO
[BOVHbIX XO0B pe3la B MUHYTY; S, — corflacoBaHHas C NacropToM CTaHKa
nogava, MmM/AB.x04, B HanpaBreHny LWNPUHbI 06paboTku.

Tabnuya 6.10
BennunHa 60koBOro BpesaHusa n nepebera

MybuHa pesaHns, Mm

"MaBHbIN yron pesua B nnaHe, rpag 3 | 5
BpesaHue n nepeber, Mm

45 5 7

60 3,5 5

6.4. CBepneHue

mybuHa pe3anuns, MM, onpegensdeTcd Nno opmynam:
npu cBepneHnmn

t=D/2; (6.23)

Npu paccBepnmBaHmm
t=—2 -9 (6.24)

raoe D — guametp ceepna, mm; D, — anameTp nosepxHocTu nocne obpaboT-
ku, MM; D, — AnameTp noBepxHocTn A0 06paboTkun, MMm.
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Mogaya npu cBeprneHnn unm pacceepriMBaHnn MoxeT ObiTb onpegeneHa
MO pacyeTHbIM OpMynam UM cnpaBoYHbIM Tabnvuam, KoTopble MMEKTCS B
cnpaBoyHOM nuTepatype. [NpakTnyeckn MOXHO pekoMeHAoBaTb MPUHUMATb
nogady npu ceepneHnn pasHom 0,02—-0,03 oT gnameTpa cBepna. lNogava npu
pacceepnvBaHum MoxeT ObiTb npuHaTa B 1,5-2 pasa Gonblie, 4em npwu
ceepnieHun. MNpn ceepneHun oteepcTun anametpom 10 mm n 6Gonee peko-
MeHAyeTCcHa npeaBapuTeribHoe CBeplieHne CBeprioM 2—8 MM.

BbibpaHHasa nogaya gomkHa 6biTb CKOppeKTMpoBaHa no BblIbpaHHOMY Me-
Tannopexyliemy ctaHky. Heobxogumo, 4ytobbl S, £ S

Pac4yeTHas ckopocTb pe3aHusi, M/MUH:

npu cBepreHum

C,D% K
TmSW
npn paccBepnnBaHnum
C,D% K
D :%. (6.26)
T th Syv
MonpaBoYHbIN KO3 PULNEHT onpeaenseTca no dopmyne
K, =Ky KMV Knv, (6.27)

rae Ky, — koadbduumeHT, yunTeiBaroWwuii rnybuHy oTBEpCTUS B 3aBUCMMOCTM
OT AnameTpa ceepna (Tabn. 6.11).

Tabnuya 6.11
YucneHHble 3HaYeHUA koachpduumeHTa,
yuuTbiBaroLero rnyouHy otsepcTtus

mybuHa oTBepcTuA K, mybuHa oTBepcTuA K,
3D 1,00 6D 0,70
4D 0,85 8D 0,60
5D 0,75 10D 0,50

MonpaBoYHbI KOIDULMEHT, YYUTbIBAKOLWNA BNUSHWME MaTepuana, o6-
pabaTbiBaeMoro cBepsioM 13 6ICTpOpeEXyLLEN CTanu, COCTaBNsaeT:

Ana ctanu

Ku, =(75/s,)%;
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054 YyryHa

Ky, = (190/HB)?.

(6.29)

BHayeHus nokasatens cteneHun a fadel B Tabn. 6.12; C,,q,,X,,Y,,M -8

Taon. 6.13.

YucneHHble 3Ha4YeHUA NoKasaTens CTerneHu a

Tabnuya 6.12

. lMokasaTenb CTeneHn a
Ob6pabatbiBaeMbin | MexaHudeckue C
mMaTtepuan cBoOKCTBa To4veHwne BEpneHne ®pesepoBaHne
N paccBeprivBaHue
Cranb S, < 45 KrC/MMZ —1,0 —0,9 —0,90
1,75 0,9 0,90
< 2 ] il 1
UyryH S, 45_KFC/MM 170 13 0.95
Tabnuuya 6.13
YucneHHble 3HaYeHUA KoachpuumneHToB
235321?_ Bug Marepuan MNopgava
MbI Ma- | 06paboTkn PexXyLLen MM/06. C, 9 % Yy m
yacTtu
Tepuan
Cranb | Ceepne- BeicTpope- MeHbwe 0,2 | 7,0 | 0,4 0 0,7 | 0,20
Hune Xywas ctanb | bonbwe 0,2 | 9,8 | 0,4 0 0,7 | 0,20
Pacceep- | TBepabin - 108 0,6 | 0,2 | 0,3 | 0,250
nuBaHue cnnas
YyryH Ceepne- BeicTpope- MeHbwe 0,3 | 14,7 0,25| O 0,5 | 0,125
Hune Xywas ctans | bonbwe 0,3 | 17,11 0,25 0,25 | 0,4 | 0,125
Teepabin - 56,9 0,5 | 0,15 0,45 | 0,400
cnnas

MNpu onpepeneHnn koapduumenta Ky, Ans cBepr, OCHAaLLEHHbIX TBEp-

AbIM CMNJSIaBOM, UCMOSMb3YIOT Te Xe (POopMyrbl, YTO U NpU ToYeHUn [cM. dop-
Mysbl (6.5)—(6.6)].
[Mpn pacyeTe nonpaBOYHbIN KOIPPULMEHT Knv AN pexyLwen 4vactm

cBepna 13 bbICTpopexyLlen crtann MoXeT BbiTb NPUHAT paBHbiM 1,0; U3 UH-
CTpyMeHTanbHou nermposaHHon — 0,65; yrnepoguctomn — 0,42, a n3 TBepaoro
cnnaea — 2,2.
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PacuyeTHylo 4acTOTy BpalleHus WnnHaensa n
dopmyre

D 06/MuH, onpegenawT no

1000V,

n
p pD

(6.30)

MNony4yeHHOe 3HaveHMe 4acToTbl BpalleHusa LINUHOENA CpaBHUBAIOT C
MMELMMNCA NACNOPTHLIMU JAHHLIMU Ha CTaHKe M MpUHUMaloT Bnnxanee
MeHbliee n,, £n,.

OnpepensatoT hakTUYeCcKyo CKOPOCTb pe3aHus, M/MUH,

_pbn,, .
=T _ . 6.31
? 1000 (6.:31)
oceBylto cuny (cuny nogadn), Kre,
_ Z, oY .
P, —CIO D™ S°° KHp, (6.32)
KPYTALLMNA MOMEHT, KIC*M,
M, =C,D% S K, . (6.33)

MonpaBoYHbIA KO3 PULUMEHT KMp :KHp; 3Ha4yeHus KMp npuBeneHbl B

Tabn. 6.5. 3Havenus C,,C,,d,, Y, Y, Z, NP CBEPNEHUN NpuBedeHbl B

p

Tabn. 6.14.
Tabnuuya 6.14
YucneHHble 3HaYeHUA KoachpuumneHToB
O6pabaTbizaeMbiil OceBas cuna KpyTawinm MomeHT
MaTte pVIan C p z p yp C.w q.w y.w
Crarnb 51 1,4 0,80 40%0°° 2,0 0,8
UyryH cepblii 75 1,0 0,87 24X0°2 2,0 0,8

Onpepenue cuny nogayn P,, CONOCTaBnSIOT ee 3Ha4YeHne C NacnopTHbLIM —

[lornyckaeMbiM 3HadyeHnemM. Heobxoanmo, 4tobel P, 3 P, .
[na onpegoeneHns MOLLHOCTM Ha LWUNWHAENE CTaHKa HY)XHO paccumtaTtb

3P (PEKTUBHYIO MOLLHOCTb pe3aHus, kBT,

MKp ncm
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MoTpebHas MOLWHOCTb pe3aHns
Nnom = Nalhcm’
rae h, — KM craHka.

KoahdurumneHT ncnonb3oBaHmst ctaHka No MOLLHOCTU

K = Naom g 9905,
N

cm

rae N, — MOLWHOCTb [MaBHOro aMekTpoaBuratens no nacrnopTy ctaHka, kBT.
OcHOBHOe TexHonormyeckoe (MalMHHOE) BPEMS, MUH,

L

ncm Scm

T (6.35)

roe L — pacyetHas anvHa obpabaTtbiBaeMon MOBEPXHOCTU, MM; N, —— 4YacTo-

Ta BpaleHus MHCTpYMeHTa, 06./MyH; S, — nodada, mm/ob.
AnvHa obpabaTbiBaemMon NOBEPXHOCTHU

L=1+1,+1,, (6.36)
1 2

rae | — pencTBuTenbHass OnvHa obpabaTbiBaeMoW MNOBEPXHOCTU, MM;
|, — BenuuunHa BpesaHus, mm; |, — Bbixo (nepeber) MHCTpyMeHTa, MM.

MNpn cBepneHnn cBepnom C oauHapHon 3atoukon |, +1, =0,3D; npu
CBeprieHnn CBeprioM ¢ ABoHOWN 3aTo4kon |; +1, =0,4D .

6.5. ®dpesepoBaHue

MmybuHa pesaHus t, MM, 3aBUCUT OT npunycka Ha obpaboTky n Tpebye-
MOro Knacca LiepoxoBaTocTn obpaboTtaHHOM noBepxHoCTW. [pu npunycke
6onee 5 MM pesepoBaHMe BbLIMOMHAT 3a ABa NPOXo4a, OCTaBMAS Ha YnC-
ToByt ob6paboTky 1-1,5 mm.

BennunHy nogaum BbiOmMpatloT No cnpaBoYyHbIM Tabnuuam B 3aBUCUMOCTU
OT MeXaHM4YecKnx cBoncTB obpabaTbiBaemMoro matepuana, pexyLiero UHCT-
pymMeHTa n Tpebyemoro knacca LiepoxoBaTOCTM noBepxHocTu. OpueHTunpo-
BOYHO BESIMYUHY NoJayun Ha oauH 3y6 dpesbl Npyn obpaboTke cTanu nNpuHU-
matT pasHonm 0,06-0,6; yyryHa — 0,1-0,6. MMHMManbHbIE BENUYMHBI Nogav
COOTBETCTBYIOT YNCTOBOMY (Ppe3epOBaHUIO, @ MAKCMMarbHblE — YEPHOBOMY.

PacyeTHylo ckopocTb pesaHnsi V,,, M/MWH, OnMpeaensoT no amnupuye-

ckoun cbopmyne

_ C, D% K, _ (6.37)
Pmex SZYV BV z%W ' '
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roe K, — nonpaBoyHbIN KoadpduumneHTt, D — gnameTp dpesbl, MM; B — wu-
puHa ope3epoBaHnsl, MM; Z — KONIMYECTBO 3yObeB dpesbl.
OpHMEHTNPOBOYHO MOXET ObiTb MPUHSATO:

ANS uMnuHapuyeckon pesbl 2 = mvD, roe m — KO3(phpULmeHT, 3aBu-
CALLMIA OT YCroBUIM paboTbl N KOHCTPYKLUN dopesbl (LeNMKoBbIe KpYNHO3YyOble
ans rpyéon obpabotkm — 1,02; menkodybble ons uimctoBon obpabotkm — 2;
cbopHble Menko3yodblie ansa Ynctosor obpaboTkmn — 0,9; kpynHo3ybkle — 0,8);

Ans TopuoBon cdpesbl Z :],2«/5;

Ans KoHueBown dpesbl 2 = JD (4ncno 3y6beB - He MeHee 3).

3Ha4vyeHus Cv, a,: X, Yy, #,,W,, m npuBeneHsbl B Tabn. 6.15.

Tabnuya 6.15
YucneHHble 3HaYeHUA KoachpuumneHToB

235326;' Matepuan Tun Mopava
N pexyLuen HaoguH | C o} X y a W | m
MbI Ma- dpesbl v v v v v v
yacTu 3y6, Mm
Tepuan
Cranb Teepabn | Topuo- ) 332 | 02 |01 04 | 01 0 |02
crnnaB Bad
BeicTpo- | LlunuHa- £0,1 55 [0,45|0,3| 0,2 | 0,1 [0,1(0,2
pexyliasi | puyeckas | >01 | 354 |0,45|03| 04 | 0,1 |0,1|0,2
cralb OuckoBasi | £0,1 | 755|0,25|0,3| 0,2 | 0,1 |0,1]0,2
>0,1 485 /10,25/0,3| 0,4 0,1 {0,1]0,2
MNpopes- — 53 |0,25]03| 02| 020102
HasA
Hyryw | Teepaeit | Topuo- — 306 | 0,2 0,1]035| 02| 0 |02
crnnaB Bad
BbicTpo- LUnnuHa- £0,15 | 56,7| 0,7 |0,5]| 0,2 0,3 10,3|0,3
pexylias | pudyeckas | >015 @ 26 | 0,7 |05| 0,6 | 0,3 |0,3|0,3
cTalnb -
MNpopes - 74 1025/03| 02|02 |01]0,2
HasA
[MonpaBo4HbIN KO3 PUUNEHT
K, = KMV KHV Knv. (6.38)
[na onpegeneHnsa 3HavyeHUn KOIPPULMEHTOB KMV, KHV, Knv NCNONb3YyHT
Te e popMyribl, YTO NPU TOYEHUU U CBEPIIEHUN.
PacyeTHas YacToTa BpalleHus WNUHOEenNs
1OOOVID
n=— ——.
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MNony4yeHHOe 3HayeHWe pacyeTHOW YacTOTbl BpaLLEHUN LINUHAENs cpas-
HVUBAaIOT C MMEKLWMMNCA NACMOPTHLIMA AaHHBIMW HA CTaHKe W MpUHUMAalOT
bnwkanee meHblee n,, £n,.

Mpn onpegeneHnn nogayun criegyeT NOMHUTb, YTO Mpu pe3epoBaHUn
pasnuyatoT Tpu BUAA nojayun: S, — MUHYTHYKO nogadvy, MM/MuH; S — nogavy
Ha oauH obopoT; S, — nogavy Ha oAuH 3y6 dpesbl, Mm/3y6.

PacuyeTHylo MUHYTHYIO nodady S, , M/MUH, onpeaensoT no dopmyne
P

SMp = S)ncm = SZ chm’ (6'39)

roe n, — daktnyeckas vacrtota BpalleHUs WnuHaens, o6/MuH; Z — 4ucno
3ybbeB pesbl.

Mocne ToOro, kak NoO NacnopTy CTaHka OyaeT BbibpaHa YacTtoTa BpaleHUs
LWNMHAenNs, Heobxo4Mmo onpeaennTb 3Ha4YeHUEe MUHYTHOM NOLAYMN U CKOppeK-

TMpOBaTb MO NACMOPTY CTaHKa, NpUHsIB brikanilee veHblee: S, £S5, .
dakTnyeckasa cKopocTb, M/MUH,
_pbn,
¢ 1000
Cwuna pe3saHus, Krc,
P,=C,t* S)» B" zD" K. (6.40)

3HayeHus koadpdumumneHTa KID =K, Ana ctanu u YyryHa npuBefeHbl B
p

Tabn. 6.5, a 3Havenns C,,X,,Y,, 4 ,,q, — B Tabn. 6.16.

Tabnuya 6.16
YucneHHble 3HaYeHUA KoahpuumneHToB

Ob6pabaTbiBaeMblit Tun
Martepuan dpesbl C % Yy a, 9,
Cranb UnnmnHgpuyeckas n koHueBasi | 68 0,86 | 0,74 | 1,00 | —0,86
TopuoBas 1 gnckosas 82 1,10 | 0,80 | 0,95 | —-1,10
YyryH UnnmnHgpuyeckas n koHueBasi | 48 0,83 | 065 1,0 | -0,83
TopuoBas 1 gnckosas 70 1,14 | 0,70 | 0,90 | —-1,14

[na onpeneneHnsi BO3MOXHOCTU OCYLLECTBIIEHNS Ha BbIOpaHHOM CTaHke
MPUHSATBIX PEXNMOB pe3aHnsa Heob6XOAMMO CpPaBHUTbL CUITbl MOL4AYN C CUITON,
AOMYyCKaeMoW MexaHM3MOM NOoAaun CTaHka:

Ans unnuHapuyeckon pesbl P, = (1...1,2)P;;
Aana Topuosou dpesbl P, =(0,3...0,4)P, .
Heobxoaunmo, utobsl B, , 3 P,.

oon
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A deKTNBHASA MOLWHOCTb Ha LUNMHAENE CTaHKa, KBT,

P,V
V4
=P (6.41)
102:60
MoTpebHas MOLWHOCTb Ha LWNUHAENe CTaHka
Nnom = Nalhcm’
rae h,,, — KMNMA ctaHka.
KoahdurumneHT ncnonb3oBaHmst ctaHka No MOLLHOCTU
N
K =—"100 %,
Ncm
roe N_, — MOLIHOCTb [MaBHOro areKkTpoasuraTens.
OcHOBHOe TexHonormnyeckoe (MalMHHOE) BPEMS, MUH,
L .
To=—-I, (6.42)
S
mcm
roe L — pacyeTHas gnmHa obpabaTtbiBaeMon NOBEPXHOCTU, MM,
L=1+1+1,,
rae | — pencTBuTenbHass anvHa obpabaTbiBaeMoW MNOBEPXHOCTU, MM;
|, — BenuunHa BpesaHusa, Mm; |, — BenuduMHa nepebera (BbIxoaa) UHCTPY-
MeHTa, MM; S — MWHYyTHas nogada no nacrnopTy cTaHka, MM/MWH; i — KO-

NNYEeCTBO NPOXOO0B.
Mpn ynctoBoM hpesepoBaHumn Topuoson dpeson |, =D ; |, =(2..4) mMm;

npu dpesepoBaHnM UMIMHApUYeckon n auckoson dpeson — |, =,/t(D- t),
|, =(2...5) Mm; KoHUeBon (nasoson) dpesont — |, =D/2, |, =(1...5) MMm.

6.6. PesabboHape3Hble paboThbl

Hapes3aHune pe3bbbl MOXET ObITb OCYLLECTBIIEHO:
pes3uammu, yCTaHOBMNEHHbIMM B CYNMNOpTe CTaHKa;
pe3uamu, yCTaHOBMEHHbIMM BO BpaLLaoLLENCS rONOBKe;
HakaTbIBaHMEM PONNKaMU;
MEeTUYMKaMMU;
nnawKkamu;
- (ppesepoBaHmeMm.
Hape3aHue pe3bbbl pe3yamu, ycmaHOBJ/IEHHbIMU & cyrnrnopme
cmaHka. [pn HopmupoBaHUn paboT No HapesaHuo pe3bbbl pe3uamu onpe-
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AensaiT CKOPOCTN pe3aHnst Ans YEepPHOBbIX, YNCTOBbLIX, @ NpU HEOBX0aMMO-
CTM N 3a4YUCTHbIX MPOXOAO0B.

CKopOCTb pe3aHud nNpu HapesaHun pe3bbbl pe3uamm 13 GbiICTpopexyLLEN
cTanu paccumTbiBaeTcd No AaHHbIM Tabn. 6.17.

Tabnuya 6.17
dopmynbl ANs pacyeTa CKOPOCTU pe3aHus
(o6pabaTbiBaeMbIn MaTepuan — ctanb 45, s = (65...75) Krc/mMmm®)

Tun .
o3b- [unanasoH 3HadyeHnn | Xapakrep dopmynbl 4nga pacyeTa
p6bl wara pesbbbl, MM NpoxoaoB CKOPOCTU pe3aHus
; J _ 148K 643
2 epHoBble = .
T0,11 So,s t0’7
Tpe- B 30K
yronb- >2 LlepHOBble V ~ 008 ~025.06 (644)
Has 7St
£ Y 418K (6.45)
6 NUCTOBbIE - .
7013 So,sto,45

YcnoBHble 0603Ha4YeHust: T — cTOMKOCTb pesua, MUH; S — wwar pe3bbbl, MM; t — TOnWK-
Ha CTPYXku (BbicoTa npoduns pesbbbl), MM; K — k03hdUUNEHT, yunTbiBaKOLWMIA NPOY-
HOCTb MaTepuana getanu.

KonnyecTBo YEpPHOBbLIX U YMCTOBLIX MPOXOAOB MPWU Hape3aHun TPeyrosb-
HOW Hapy>XHOW pe3bbbl pe3uamm M3 ObLICTPOpEXyLlen cTanu MOXeT ObiTb
NpuHATO no Tabn. 6.18.

Tabnuya 6.18
Konun4yecTBO 4YepHOBLIX 1 YUCTOBbLIX MPOXOAO0B NPU Hape3aHun
TpeyrosibHOM Hapy>XHOW pe3bObl pe3uyamMmm U3 ObICTPOpEXyLLen cTanm

I BbicoTa npocuns Konunyectso Konunyectso
ar pe3bbbl, MM
pe3bbbl, MM YEepPHOBbIX MPOXOAOB | YNCTOBLIX MPOXOO0B
1,5 0,975 4 2
2,0 1,38 6 3
2,5 1,62 6 3
3,0 1,95 6 3
4,0 2,6 7 4
5,0 3,25 8 4
6,0 3,90 9 4
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MonpaBoyHble KO3IMULMEHTBI HA CKOPOCTb pe3aHna B 3aBUCMMOCTU OT
MEXaHN4YEeCKOM XapakTepUCTMKM CTanu npueeaeHsl B Tabn. 6.19.

Tabnuya 6.19
NMonpaBoyYHbIe KO3 (PMLMEHTLI HA CKOPOCTb pe3aHus NpU Hape3aHuu
pe3b0bl B 3aBUCMMOCTU OT MEXaHMYECKOWN XapaKTe pUCTUKN CTanm

2
Mpynna ctanm Mpenen NPoYHOCTU S, KrC/MM

65-75 80-94 95-105 | 106-125
Yrnepoauctble (C £ 0,6 %) 1,0 0,77 0,59 0,46
Yrnepoguctele (C > 0,6 %) 0,8 0,62 0,47 0,37

lNpumeyaHue. MNMpn Hape3aHun pe3bbbl YETBEPTON—LUECTON CTENEHN TOYHOCTU, KPOME
YEePHOBbIX N YNCTOBbLIX MPOXOA0B, AOMNONHUTENBHO NpeadycMaTpuBaeTcs ABa—yeTblpe 3a-
YUCTHbIX Npoxoaa npu ckopoctn V = (4...6) M/MUH; nepuog CTOMKOCTW pe3ua npu paboTte
C oxnaxageHnem npuHnmaetcs T = 60 MuH.

CKopoCcTM pe3aHuns npu Hape3aHun pesbbbl pe3uamu, OCHaLLEHHbIMU
nnacTUHKaMM TBEpPAOro cnnaea criegyeT npMHMMaTh no tabn. 6.20.

Tabnuua 6.20
CKOpOCTU pe3aHns Npu Hape3aHuu pe3bObl pe3uamu,
OCHAaWEeHHbIMU NIaCTUHKaAMM TBEpAOro cnrasa

O6paboTka HesakasnieHHbIX cTasnen _ G, i$é§3
¢ s =(55...85) krc/Mm’ T 02g03" Mimun - (6.46)
N} 0,97
O6paboTka 3akaneHHbIX cTane’ Gl
c s, =(115...145) krc/mMm? V= 7034 gl29 " Mimun - (6.47)
KoacbcpmumeHt C,
MaTtepuan Yrnepoguctble ctanu s, Krc/Mm?
pexyLuen YacTu pesua 65 75 85 115
T15K6 352 286 237 181
T30K4 - 343 271 261

KonnyecTBo YepHOBbLIX U YMCTOBLIX MPOXOA0B MPU Hape3aHUn TPeyrosib-
HOM HapyXHOW pe3bbbl pes3uamu, OCHALEHHbIMM NnacTUHKaMW TBepablX
CNfiaBoOB B 3aBUCMMOCTU OT MEXaHWYeCKOW MPOYHOCTU YrriepoancTon ctanu
cneayet npMHMUMaTb no Tabn. 6.21.
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Tabnuya 6.21

Konun4yecTtBO NpoxoaoB Nnpu Hape3aHuu
TPeyrosibHOM Hapy>XHoOW pe3bObl pe3uaMmn, OCHaLEHHbIMU MSIACTUHKaMMU
M3 TBepAbIX CNslaBOB B 3aBMCMMOCTU OT NPOYHOCTU MaTepuana getanm

KonnyecTBo YepHOBbIX NPOXOA0B Mpu Konuyectso
YUCTOBbIX
LIJa6r Krc Krc Krc Krc npoxoaos
peiAbel, S,=65— | s,=75— |5, =85— | S, =115—— npu Bcex
MM MM MM MM 3HaYeHusaxX
SK
15 2 3 3 4 3
2,0 2 4 4 5 3
3,0 3 5 5 6 3
4,0 4 6 6 7 4
5,0 6 8 8 9 4
6,0 7 9 9 11 4
[MonpaBoYHble KO3MPULMEHTBI B 3aBUCMMOCTM OT Nepruoa CTOMKOCTU pesua
Mepuog ctonkoctn T, MUH 20 30 60 90 120
KoadbdoumuneHt 1,08 1,0 0,87 0,8 0,76

lMpumeyaHue. TMpn BbINONIHEHUN YEPHOBbLIX M YUCTOBLIX MPOXOAOB OOHWM PE3LOM
(4MCTOBbLIM) CKOPOCTb pe3aHus crieqyeT yMeHblaTtb Ha 25 %; npu OByx—4eTblpex no-
CNeAHMX YACTOBbLIX NpoxXodax Npou3BoaUTCS M3MepeHne pesbobl.

Mo paccuYnMTaHHOM CKOPOCTU pe3aHusa onpenensieTca Yyactota BpalleHus
LUNWHAENS CTaHKa B MUHYTY, COOTBETCTBEHHO AN YEPHOBbLIX, YNCTOBbIX, a
ecnm Heo6xoaumo, TO 1 AN 3a4MCTHbLIX NPOXOA0B No doopMyrne

n= 1000 V : (6.48)
pD
roe V. — CKOpOCTb pe3aHusi, M/MyH; D — HapyXHbIi guameTp pe3blbl, MM.
Mpwn Hape3aHun pe3bbbl pe3L oM AN ero Bbixoda MOryT MCNONb30BaTbCS:
3ape3bboBas KaHaBKa;
cber pesbbbl.
Nx Hannyne yctaHaBnmMBaeTCA Mo YepTexy aeTanu.
PaccuntaHHble NO CTOMKOCTHbIM 3aBMCMMOCTSIM 4acTOTbl BpalleHus
LWNMHOENSA NPOBEPSIOTCA HA BO3MOXHOCTb OTBOAA pesla Ha ANuHe 3apesb-
6oBow kaHaBku nnu cbera pesbdbl N0 bopmyne

n= £ , (6.49)
S K,

roe |; — AnuHa 3ape3bboBoi kaHaBku unu cbera pesbbbl, MM; S — war

pe3bbbl, MM; t — Bpems oTBoAa pes3la B MOMNEPe4YHOM HarpasreHuu,
t =0,015 muH; K; —4mncrno 3axo4oB Hape3aemon pesbbb.
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PacueTHas Hape3aemasqa anvHa

L=I+2S, (6.50)

roe | — anuHa pesb6bl Mo YepTexy, MM; S — war pe3bbbl, MM.
OCHOBHOE TEXHOMNOrM4YecKkoe Bpems

L . L . L .
= Iltep + Itmcm + I3alt’
n S n,S ng S

T, (6.51)

rone n., n,, Nn; — 4acTtoTa BpaweHna wnmnHaenda and 4YepHoBbIX YNCTOBbLIX U

3a4YNCTHBIX NPOXOJ0B.
BcnomoratenbHoe Bpemsa (Tabn. 6.22) npu HapesaHun pe3bbbl cknagpl-
BaeTCHa U3 BpEMEHU:
3aTpaynBaemMoro Ha KOMMJIEKC NPUEMOB, CBA3aHHbIX C KaXKabIM MPOXOA0M.
B npoxon BXoOAaT npuveMbl: yCTaHOBKA MHCTPYMEHTA Ha CTPYXKY, BKIOYe-
HWe BpalleHUs LWNUHOENS, BKIIOYEHUe nogayn, BbIKNKYeHUe rnogayu, Bbl-
KNOYeHWe BpalleHus WNUHOENs, OTBOL WMHCTPYMeHTa OT JeTanu, nepeme-
LLIeHWe cynnopTa B UCXOOHoe nosnoxeHue (tabn. 6.22);
3aTpayMBaeMoro Ha npuemMsl, He BoLleLwmne B KOMMMEKC:
1) BpeMsa Ha N3MEHeHMe 4acTOTbl BpalleHUs WNUHAEenNns;
2) Ha U3MEHeHMe nogayu;
3) Ha yCTaHOBKY UHCTPYMEHTA;
4) Ha XONoCTble Xoabl

n 1
T.=T,—=T,——, 6.52
X onX 0125 (6.52)

rae T, — ocHoBHOe BpeMs, MuH; 1,25 — koadpdpuumeHT, yunteiBarownin 0THO-

LLEeHNe YacToT BpaLleHnsa wnnHaensa npyn paboyem n XonocTomM xogax.

Hape3aHue pe3bbbl Memyukamu. [Ans Hape3aHusa pe3bbbl MOryT npu-
MEHATbCA MaLUUHHbIE WU raeyHble MeTYUKN. MallnHHbIE METYMKM UCMNOSb3y-
l0TCSA AN Hape3aHust pe3bbbl B rMyXMX U CKBO3HbIX OTBEPCTUSX. [@aeyHble
METYMKN, UMeIoLNEe YASIMHEHHYIO 3ab0OpHYI0 YacTb, MPUMEHSOTCA AN Hape-
3aHnA pe3bbbl B CKBO3HbIX OTBEPCTUSAX.

B npakTuke umeroT MecTo crnegyowmne Buabl HapesaHus pe3bbbl MeTvn-
Kamu:

Ha NPOX0[ B CKBO3HbIX OTBEPCTUSIX;
B CKBO3HbIX OTBEPCTUAX HE JOXO0AsALEN 4O KOHLA OTBEPCTUS;
B YNOp B rMyXnX OTBEPCTUSAX.

Mpn HapesaHun pe3bbbl HA NPOXO4 W NMPU Hape3aHun pe3bbbl B rMyxXmnx
OTBEPCTUSAX, KOrga MeTuuK, BO n3bexaHne nosioMK1, 3akpenndeTcs B npeno-
XpaHUTENbHOM MaTpoOHe, aBTOMATUYECKM MpeKpallalwem OBMXKEHUE UHCT-
PyYMeHTa, Korga MeTyuk gowen o AHa Hape3aeMoro OTBEPCTUS, CKOPOCTb
pe3aHusa HasHa4vaeTcs no ero ctonkoctn (tabn. 6.23).
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Tabnuya 6.22
BcnomorarenbHoe BpeMs Npy Hape3aHun pe3b0Obl pe3uom

Cnocob ViamepUTenbHBIiA [nametp BbicOTa LLEeHTPOB CTaHKa, MM, 40
BbINOSHEHNS MHCTPYMEHT DE3L6LI, MM, 710 150 | 200 | 300
paboThl ’ ’ Bpemsi, MUH

bes npomepa - - 0,11 0,12 0,15
50 0,39 0,40 0,43
C npomepom PesbboBon 100 0,43 0,44 0,47
MUKPOMETP 200 — 0,52 0,55
300 - - 0,62
PesbGoBasi 50 0,23 0,24 0,27
ckoba 100 0,26 0,27 0,30
200 - 0,29 0,32

PesbboBoe 10 0.27 . .
C npomepom KonbL,O 50 031 0,32 0,35
100 0,37 0,38 0,41

10 0,32 - -
Pe3bboBas 50 0,39 0,40 0,43
npobka 100 0,47 0,48 0,51
200 - 0,62 0,65

Bpems Ha 4ONONHUTENBbHbIE NPUEMBI, HE BOLLEALINE B KOMMMNEKC
N3MeHUTb YacToTy BpalleHUs WnMHAeNs ByMS

pbl4aramun unu nogadvy 0,05 0,06 0,08
[MoBepHYTb pe3LoBYO rofIoBKY (CynnopT) 0,07 0,07 0,08
YCTaHOBKa MHCTPYMEHTA 0,60 0,70 0,80

lMpumeyaHue. ONsa KaXnoro YepHOBOrO U YMCTOBOrO NPOXoaoB 6paTk Bpems 6e3 npo-
Mepa, a AN KaXaoro 3a4McTHOro Npoxoda C NPoOMepPOM.

Tabnuya 6.23
CKOpPOCTb pe3aHus N0 CTOMKOCTU MHCTPYMEHTA

HapyxHbIn guameTp War MaTtepuan Tun n matepman MeTyuka
pe3bbbl, MM pe3bbbl, MM getanu raeyHbi, P18 | malumHHbIN, P18
12 1,25 26,6 12,0
1,75 23,4 8,9
14 1,5 27,4 12,6
2,0 23,7 9,7
1,5 29,4 15,1
16 2.0 anecf)T(;;JI,_leCTaﬂ 25.4 11.7
1,5 2 33,2 19,3
20 2,0 50-80 kre/mm 28,4 14,9
2,5 25,8 12,1
1,5 35,8 24,0
24 2,0 31,1 18,6
2,5 27,8 15,1

lMpumeyaHue. PekoMmeHayeMbln nepnog CTOMKOCTU MHCTPpyMeHTa 90 MUH.
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Mpu Hape3aHun pe3bObl B CKBO3HbIX OTBEPCTUSAX, HE AOXOAALWEN A0 KOH-

La OTBEPCTUS, YacToTa BpaLLEHUs WNUHAENA OrpaHN4YMBaeTCA He TOSbKO

CTOMKOCTHOM 3aBUCUMOCTbIO, HO N A0MyCKaeMOW CKOPOCTbIO ABUXEHUA MeT-

Ynmka BOOSMb OCM Hape3aeMoro oTeepcTtus. [MoaTomy BbiOpaHHas ncxoasa w3
CTOMKOCTHOM 3aBMCUMOCTU YacToTa BpalleHus WNMHOENS

V 31000

n=——

pD
roe V. — CKOpoCTb pesaHusi, M/MuUH; D — HapyxXHbll agnameTp pe3bbbl, MM,
AOMKHa ObITb CKOPPEKTUPOBaHa No gopmyrne

d
=—; 6.53
"S5t (6.53)

roe d — gonyck Ha AnNUHY HapesaHHON YacTu OTBEPCTUS, MM; t, — Bpems pe-
BEpPCUPOBaAHUSA HanpaBneHusa BpalleHus wnuHgena (t b = (0,005...0,01) MuH

AJ1S1 CBEPNUIbHBIX CTAHKOB); S — war pe3bbbl, MM.
OcHoBHOE BpeMs paccunTbiBaeTcs No oopmyne

L
T, =—, (6.54)
nS
roe L — onuHa o6paboTkn, mMm.
Mpu Hape3aHun pe3bObl HA NPOXOA B CKBO3HbIX OTBEPCTUAX 6e3 BbiBEp-
TbiIBaHUS METYMKA N3 OTBEPCTUSA

L=1+1,, (6.55)
roe | — anuHa Hapesaemoi pe3bbbl, MM; Ip — AnvHa pabo4yen 4Yactm mMeT4m-
Ka, MM.

Mpwn Hape3aHun pe3bbbl B rNyXUX OTBEPCTUSX AnMHA 06paboTku
L=1,, (6.56)

rae |, — ANVHa ryxoro 0TBepCTUs, MM.

Mpu Hape3aHuUn pe3bbbl B CKBO3HbIX OTBEPCTUSAX, HE OOXOASLLUEN [0 KOH-
LLa oTBEpCTUS,

L=1+1,, (6.57)
roe | — anuHa Hapesaemon YacTu (cymTas NOMHbIE BUTKU), MM; |, — AnvHa
3ab0pHON YacTn MeTYMKa, MM.
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Ecnu npu HapesaHun pe3bbbl METYUK OOSMKEH ObiTb BbIBEPHYT M3 Hape-
3aeMoro OTBEPCTUS, TO B HOPMY BpEMEHU BKNOYaeTcsl BpeMsi 00paTHOro xo-
Aa MeTymka

T, =T,

X 0

n
—, (6.58)
nX
rae n, —4acroTa BpalleHus WnMHaens npu obpatHom xoae, 06/MuH.

7. TEXHWYECKOE HOPMUPOBAHUE ONEPALUN

7.1. O6wume nonoxeHus

TexHu4yeckme HoOpMbl BPEMEHWN B YCIOBUSIX MACCOBOIO U CEPUMNHOIO MNpo-
M3BOACTBA YCTaHABMMBATCA pacyeTHO-aHaANMUTUYECKUM METOOM.
Mpu MaccoBoM NPOM3BOACTBE ONpeaensieTcss Hopma LUTYYHOrO BPEMEHMU:

r =T +T,+T, . (7.1)
MNpn cepurnHOM MPOM3BOACTBE PACCHUUTBLIBAETCH LUTYYHO-KalbKYNALMOH-
HOe Bpems:
T
r,. =1, +—2=. (7.2)
n

lMocne onpenenexHnsa cogepxaHusa onepauun, Beibopa ob6opygoBaHUS UH-
CTPYMEHTOB 1 pacyeTa peXnMoB pe3aHus HOPMbl BpEMEHW OnpenensoTcs B
Takon nocrnengoBaTeNbHOCTU:

1) Ha OCHOBaHMN pacCYNTaHHbIX PEXUMOB paboTbl 060pyAOBaHNA NO Ka-

KOOMY Nepexofy BbIYMCMSIETCS OCHOBHOE (TexHonoruveckoe) Bpemsi 1 ;

2) N0 coAep)KaHUI0 Kakaoro ycTaHoBa M nepexoja ycTaHaBrMBaeTCcs He-
006X0AMMbIA KOMMNIIEKC NMPUEMOB BcrnomoraTesribHon paboThl U onpeaensieTcs

BCcromoraTtenbHoe Bpemsi I, C y4eTOM BO3MOXHbIX M LieriecoobpasHbIX co-

BMELLLEHUI N NepeKpbITUMN;

3) No HopmMaTnBam B 3aBMCMMOCTU OT onepauuin n obopyaoBaHMs yCcTaHaB-
nvBaeTcs AonosiHuTenbHoe Bpemsi 1, (Bpemsi Ha TEXHUYECKOe W opraHu3aLm-
OHHOe obcnyxuBaHue paboyero MecTa, OTAbIX U eCTECTBEHHbIE HAAOOHOCTW);

4) onpepensieTcs HopmMa LTy4Horo Bpemenn 1’ ;

5) Ana cepumHOro NMpOM3BOACTBA YCTaHaBIMMBAETCs COCTaB MOArOTOBU-
TENbHO-3aKNIOYMTENBHON PaboTbl, BLIYNCNASETCS NOArOTOBUTENbHO-3aKITHOYN-

TenbHoe BpeMsi 1 U1 LWTy4YHO-KanbKynsunoHHoe Bpemsa 1 .
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7.2. OnpepneneHne OCHOBHOrIO (TeXHOSTOrM4YeCKOro) BpeMeHu

OcHoBHoe Bpemsi 1| 3aTpauvBaeTCs Ha HEeNOCPEeACTBEHHOE OCYLLEeCTBIe-

HWe TexHOsIorm4eckoro npouecca. Pacyet OCHOBHOIMo BpeMeHU Mpou3BOaUT-
ca no dopmMmynam, yCTaHOBSIEHHbIM HA OCHOBAHUW KMHEMATUKM OAHHOIMO Me-
Toaa o6paboTkn n BbIGpPaHHbBIX pexmMmoB pe3aHuda. Popmyrnbl Ans pacyeTta
OCHOBHOMO TEXHONOMMYECKOro BPpEMEHN MPUBOOATCH BO MHOMMX paboTtax no
HOPMUPOBAHUIO N MO TEXHONOMMN MalUMHOCTpoeHus [17-20, 23].

[Ons TokapHon obpaboTkm (06TadmBaHMe Bana) pacdeT OCHOBHOIO Bpe-
MeHWn npomnssoanTcs no gopmyne (6.14) (cm. puc. 6.1), 4na cTporaHusa — no
dopmyne (6.22), ona ceepneHna — (6.35), ana gpeseposaHna — (6.42), ans
pe3bboHape3HbIx paboTt — (6.51).

7.3. OnpepeneHve BCNoMoraTenibHOro BpeMeHu

BcnomoratensHoe BpeMsi 1, pacxogyeTca Ha OeilcTsus, obecnevmsato-

LLMe BbINOMHEHNE OCHOBHOM paboThl. BMecTe ¢ OCHOBHbLIM TEXHONOMMYECKNM
BPEMEHEM OHO COoCTaBngeT onepaTtuBHoe Bpems. [pu pacyeTe HOPMbI LUTYY-
HOro BPEMEHW Yy4YUTbIBAETCH TOSIbKO 4acTb BCMNOMOraTerlbHOro BPEMEHU, He
nepekpbiBaeMasd MallMHHbLIM BPEMEHEM.
[Mpu onpegeneHnn HOpPMbl BCMOMOraTeSfibHOro BpeMeHU CyMMUPYIOT che-
ayouime ero arieMeHTbl:
BpeMS Ha YCTaHOBKY U CHATWE AeTann, BpeMs Ha nepeycTaHOBKY;
BpeMs Ha rnpuvemMbl yrnpaBneHnsa CTaHKOM;
BpeMdA Ha M3MepeHue getanu (ecrnm OHO He MnepekpbiBaeTCs MalUuH-
HbIM BpEMEHEM).
PekomeHayemMble BenuUMHbl BCMOMOraTeslbHOroO BPEeMEHU NpuBeLEHbI
[17-20, 23].
BcnomoratenbHoe Bpems nNpu Hape3aHun pe3bbbl pe3uomM npeacTaBneHo
B Tabn. 6.22.

7.4. OnpepeneHve AONONTHUTESILHOIO BPEMEHMU

OononHutensHoe Bpems 1, COCTOMT M3 Tpex YacTei: BPEMEHU Ha TEX-

HMYeckoe oGCnyXunBaHWe paboyero Mecta, BPEMEHM Ha OpraHM3auMOHHOe
o6cnyxuBaHne paboyero MecTa, a Takke BPeMEHU NMepepbiBOB Ha OTAbIX U
NMUYHble HagoBOHOCTM. OTO BpPeEMSs 3aBUCUT OT TUMa cTaHka, YCNoBuin paboThl,
mMaccbl o6pabaTtbiBaeMbIX AeTanei, xapaktepa ynpasreHus obopyaoBaHeM
1 3a4aeTcs B NPOLEHTaX OT BENMYMHbI ONepaTUBHOIO BPEMEHW Kak B CEPUN-
HOM, Tak M B MaccoBOM NMPOWN3BOACTBE.

7.5. OnpepeneHne NOAroTOBUTESIbHO-3aKNMKOUYUTESNILHOIO BPEMEHU

MoaroToBuUTENBHO-3aKNIOYMUTENBHOE BpeMst 1 HOpMUPYeTCs Ha NapTuio

aetanen, n 4acTb ero, NPUXoAsdLlascsa Ha OgHy AeTarb, BKIIl0oYaeTCs B HOP-
MY LUTYYHO-KaSIbKYNAUMOHHOIO BpeMeHU (TOMNbKO MpU CEPUNHOM N eOUHUNY-
HOM NPOM3BOACTBE).
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lMoaroToBMTENBHO-3aKMOYNTENBHOE BpPEMS 3aJaeTcs No HopMaTuBaM B
MUHYTaxX 1 3aBUCUT OT XapakTepa u obbema NoAroToBUTENbHO-3aKMYUTENb-
HbIX paboT.

B onepauumoHHbIX KapTax NpMBOASATCA 3HAaYE€HUA OCHOBHOMO M BCMOMOra-
TENbHOIO BPEMEHN Ha KaXKAbl Mepexod W, Kpome TOoro, BChomoraTesnibHoe
BpeMsl Ha KaXkabll YCTaHOB, @ B MapLUPYTHOW KapTe yKa3blBaeTCHA BeEfMYMHA
HOPMbI LUTYYHOrO BPEMEHU Ha KaXKAyr onepauumio U, KpOMe TOro, BenmyunHa
NOArOTOBUTENBbHO-3aKNIOYNTENBHOIO BPEMEHN HA NApTUIO AeTarnemn.

8. O®OPMJTIEHUE TEXHOJIOITMYECKOWU OOKYMEHTALIUU

B coctaBe kypcoBon paboTbl npegoycmaTtpuBaeTtcs odopmneHne paspa-
BGOTaHHOro TEXHOSOrMYECKOro npouecca nyTemM 3anofIHEHUS CReayLwmx Bu-
A0B OOKYMEHTOB, npegycmoTpeHHbix [OCT 3.1102-70:

1) mapwpyTtHasa kapTta (MK), no TOCT 3.1105-74 — cogepXuT onucaHme
TEXHOJIOrMYEeCKoro rnpouecca M3roTOBMEHUS WU KOHTPONA geTanu Nno BCeEM
orepaumamM B TEXHOJIOMMYECKOM MOCefoBaTeNlbHOCTU C YKa3aHMeM COOTBET-
CTBYHOLLMX AAHHbIX N0 000pYyAOBaHUIO, OCHACTKe, MaTepuanbHbIM, TPYLOBbIM
N Opyrmm HopmaTuBawm;

2) onepauunoHHble kapTbl (Ol), no TOCT 3.1404-74 — copepxaT onuca-
HWe onepauun TeXHOSTIOMMYECKOro npouecca ¢ pacysieHeHneM onepauum rno
nepexogam U C yKasaHMEM PEeXMMOB paboTbl, pacyeTHbIX HOPM U TPyao-
BblX HOPMaTUBOB;

3) KapTbl 3ckn3oB 1 cxeM (K3J) — rpadmyeckn UncTpupyroT TEXHONOMM-
Yyeckue npouecchl gnsa onepaumi o6paboTKM 1 KOHTPOIS.

Mpadbmyeckasa YacTb KypCoOBOM paboThl BbINOMHAETCA Ha nucTe popmata Al
(594-841 mM) 1 gomKHaA coepXaTb KapTy 9CKM30B TEXHOSIOrMYECKOro npouec-
ca U3roToBfeHNda geTanw.

KapTa BblYepumBaeTcs nocrie Toro, Kak TeXHONOrMyecknn npouecc rnors-
HOCTbIO pa3paboTaH U 0POPMIEH B TEXHOMNOIMYECKUX KapTax. Ha nucT Bbl-
HOCATCS 9CKU3bl K TEXHONOIMYECKUM onepaumsim.

Kaxxabl onepaunoHHbIM 3CKM3 OOSMKEH UMEeTb HagnuUCb, yKasblBaloLLYHO
HOMep M HaMeHOBaHue orepauun, ecriv 9CKU3 npueBedeH Ha YCTaHoB, TO
KpomMe HOMepa M HanMeHOBaHWA onepauumm HeobxoauMo ykasaTb 0O03Haue-
HWe ycTaHoBa.

Moa ackn3om unm cnpasa OT 3CKu3a crieflyeT NpuUBeCcTu criedyroLlime JaHHbIe:

* HaMMeHOBaHMWEe 1 MapKy UCNonb3yeMoro obopyaoBaHus;

* HauMMeHoBaHMWe npucnocobrexHni;

* HauMMmeHoBaHue, 0b603HadeHne, pasMepbl U MaTepuman MCNosb3yeMblX
PEXYLLUNX MHCTPYMEHTOB;

* HaMMeHOBaHWE U MapKy N3MepuUTeSibHbIX MHCTPYMEHTOB;

* [aHHble 0 pexumax obpaboTku B BuAe Tabnmupl.

[MpuMepbl BLINOMHEHUS KapT OMNepauuOHHbIX 3CKU30B NpuBeAeHbl Ha
puc. 8.1-8.3.
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3anonHeHne MapLupyTHbIX U ONepaunoHHbIX KapT NMPON3BOAUTCA B COOT-
BeTCcTBUMN C 0b6wmmn TpebosaHnamm NOCT 3.1104-74 3an0NHEHNSA TEKCTOBbLIX
AOKYMEHTOB, pa3buTbix Ha rpadbl. C npumepamMn 3anosiHEHUSI TEXHOMOrn4Ye-
CKNX KapT 1 opopMIieHNsa rpapnuyeckon 4YacTn NpoeKkTa MOXKHO 0O3HAaKOMUTLCA
B MeToguMyecKoM kabuHeTe kadedpbl, NO3TOMY 34€Cb MPUBOOATCS TOMbKO
HEeKOTOpble NOSACHEHUA.

Mpwn BbINONHEHMN KypcOBOW paboTbl B yHeOHOM 3aBedeHUn HET HeobXxo-
AUMOCTU B 3aroSfIHEHUM HEKOTOPbIX rpady AOKYMEHTOB, KOTOPble WUCMOSIb3Y-
IOTCA TOSbKO B NPOM3BOLCTBEHHbIX YCIOBUSX.

B maplpyTHOM KapTe paspellaeTca He yKasblBaTb HOMeEpP Liexa U HoMmep
yyacTka.

Homepa onepaunn cnenyet ykasbiBaTb apabcknmu umdpamm B nocneno-
BaTeNbHOCTN, COOTBETCTBYIOLLEN TEXHOMNOrMyeckomy npoweccy. Hymepauuio
B MPOM3BOACTBEHHbIX YCIIOBUAX BedyT 4yepes 5: Hanpumep, nepBon ornepa-
UMM npuceamearoT Homep 5, BTopon 10, TpeTtben 15 n T.4. Takyo Hymepaumio
LenecoobpasHo NPUMEHATb N B y4EOHbIX NpoeKTax.

B rpade «HanmeHoBaHMe 1 cogepxaHne onepaumn» gornyckaeTtcs 3anu-
CblBaTb COKpallleHHOe HauMeHOBaHue onepaummn, KOTOpoe MOXET BblpaXkaTb-
CA MMeHeM npunaraTenbHbIM, NPOU3BOAHBIM OT BuMAa obopyaoBaHWsA, wUnu
MMEHEM CyLllecTBUTEmNbHbIM, Hanpumep, «TokapHas», «lnudosanbHas»
nnn «PpesepoBaHne», «XOHUHroBaHUE» U T.4.

OnepaunoHHasa KapTa TEXHONOMYEeCKOro npouecca 3arnoSyIHAeTCA Takke B
COOTBETCTBMM C 06LWMMM TpebOBaHMSAMN K TEKCTOBBIM JOKYMEHTaM, pa3dbunTbiM
Ha rpadbl. 3anonHeHne rpad NpPou3BOAUTCA B COOTBETCTBUM C Tabnvuamu,
npuBegeHHoiMn B [OCT 3.1404-74, TOCT 3.1405-74, TOCT 3.1407-74,
FOCT 3.1408-74.

Tak Xe, KaKk 1 Npu 3anoSIHEHUM MapLLUPYTHOW KapTbl, JOMYCKaeTCcHa He 3a-
NONHATL psAg rpad, KOTopble MOryT OblTb 3anNOfHEHbI TOMBKO MPU HanMyum
LWNdpoB 0603HAUEHUNA.

OnepauunoHHas KapTa — 9TO LOKYMEHT nonepexoaHon pas3paboTkm TeXHO-
norn4yeckoro npotecca, Nno3ToMy 3gecb gaetca 6onee nogpobHoe onucaHue
cogepxaHunsa nepexonos. CoagepxaHve NnepexooB BKIKOYaET:

HanMeHoBaHne meToga ob6paboTKn, BblpaXXeHHOE rnarosiom B Heorpe-
aeneHHon popme (Hanpumep, TOYUTb, CBEPNUTb, WndosaTtb U T.4.);

HaumeHoBaHMe obpabaTbiBaeMoOn NOBEPXHOCTM AeTann (Hanpumep,
TopeLl, OTBEpPCTME U T.4.);

HomMmep obpabaTbiBaEMOWN NMOBEPXHOCTN, YKa3aHHbIN B CKOBKaX;

pa3mMepbl U npegenbHble OTKIIOHEHUs oOpabaTbiBaeMOM NOBEPXHOCTM,
Hanpumep: «Pa3BepHyTb oTBepcTue A /E 34,95».

Ecnu onepaunoHHas kapTta coOnpoBOXOaeTCs 3CKU30M, BbIMOSTHEHHbIM Ha
KapTe 9CKM30B U CXeM, Ha KOTOPOM YKa3aHbl OKOH4YaTeslbHble pa3Mepsbl, Mo-
nyyeHHble nNpu obpaboTke B 4aHHOM onepauun, To pasmepbl B ONUCaHWK ne-
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pexoda, B KOTOPOM OHW MOSlyvaloTCs, MOXHO He YyKasblBaTb, Hanpumep,
«PpesepoBaTb NSIOCKOCTb C B pasmep H».

B onucaHun nepexopa ykasbiBaloT KONMYECTBO OAHOBPEMEHHO obpaba-
ThIBAEMbIX NOBEPXHOCTE, Hanpumep, «dpeseposaTh YeTbipe nasa E».

Mpn ogHoBpemeHHON 0bpaboTke Ha onpedeneHHon onepaumn (nepexo-
[A€) HEeCKOSIbKMX MOBEPXHOCTEN B OMMCaHMK nepedncndaTcs Bce obpabaThbl-
Baemble MOBEPXHOCTM, Hanpumep, «TouMTb HayepHo nosepxHocTb N Ha
anuHy L, ceepnutk oteepcTrie O A 8 Ha rnybuHy hy.

CopepxaHue nepexonoB YCTAaHOBKW, 3aKpenneHus, packpenneHns u CHs-
TMS geTanu JonycKaeTcsa 3anucbiBaTb TOSIbKO B 0COO0 CNOXHbBIX Criyvasix.
Bo Bcex ocCTanbHbIX Clyyasix B KayeCTBe COAEp)KaHUs NepBOro nepexona
Heob6Xxo4MMO 3anucbiBaTb HENOCPEACTBEHHO OCHOBHOW nepexon obpaboTkuy,
Ha4YnHasa 3anucb CO BTOPOW CTPOKW. Mexay 3anmcamn cogepkaHus crnegyet
OCTaBIATb NPOMEXYTKM MO OOHOM CTPOKE.

Mpada «Homep nos3muum» 3anonHaeTcsa B crnydasx obpaboTkm Ha MHOro-
MO3ULMOHHBIX CTaHKax, Hanpumep, arperaTtHbIX 1 T.0.

B rpade «MHCTpYyMEHT» yKasblBaeTCs KpaTkoe HanMmeHoBaHMe BCroMora-
TENbHbIX, PEXYLWNX U MEPUTESIbHBIX UHCTPYMEHTOB M 0B03HAYEHUs MX MO
FOCTam nnun ctangapTamM npeanpusTus, ¢ ykasaHmem TunopasmMepa u mate-
puana (onsa pexyLwmnx NHCTPYMEHTOB).

B rpade «PacuyeTHble pasmepbl» ykasbiBaeTca avameTp obpabartbiBae-
MOrO 3fieMeHTa U3genus, NpMHMMaeMbl B pacdeTax peXnMoB pe3aHusl, nnm
BENMYNHY pabodero xoga MHCTPYMEHTa B HanpaBfeHUW LWNPWUHbI (LUMPUHA)
n3genuns, a Takke BenuUMHy pabodero xoga MHCTPYMEHTa B HanpaBieHuu
ANVHbl (onvHa) obpabaTbiBaemMoro anemMeHTa M3genuvs, yduTbiBaemble npu
HopMupoBaHuu. lNpu onpegeneHun anameTpa yduTbiBaeTcss HambonbLInK
AnameTp, No KOTOPOMY PacCUYMTbIBAETCH CKOPOCTb pe3aHus.

B rpacde «Pexumbl 06paboTkn» nocnegoBaTtesibHO 3anucbiBalOTCA ane-
MEHTbI pexunma pe3aHusi, NoyYeHHble pacy4eToOM Ha OCHOBaHUN HOPMaTMBOB
UM aHanMTUYeCKMM MEeTOAOM, C Y4eTOM [AaHHbIX AONycKaeMblX CTaHKOM,
ANA Kagoro nepexoga AaHHOW onepauuu.

B rpace 7, Ha oaHy AeTanb OCHOBHOE (MalUMHHOE) BpeMsi onpeaensieT-
cH No hopMyriam C yKkasaHMEM ero BenmM4mHbl 15 KaX4oro nepexoga.

Ecnu B gaHHOM nepexone oAHOBPEMEHHO paboTaeT HEeCKONbKO WHCTPY-
MEHTOB, Hanpumep, nNpu paboTe Ha peBOfbBEPHbIX, KapyCemnbHbIX UAX MHO-
ropesLoBbIX CTaHKaxX, BpeMsi paboTbl OOHUX MHCTPYMEHTOB MNepeKkpbiBaeTCs
BpemeHeMm paboTbl gpyrux. B aTtom cnyyae nogcumtbiBaeTcs BpeMsa paboThbl
Ka)Xgoro MHCTPYMEHTa B OTAENbHOCTM, a B KapTy 3aHocuUTCA Hambonblias
ANIMTENBHOCTL paboTbl MHCTPYMEHTa, BpeMsi paboTbl OCTasrlbHbIX MHCTPYMEH-
TOB AAHHOro nepexofa He y4nTbiBaeTCs.

BcnomoratenbHoe Bpemsi Ha yctaHoB 1, (Bpemsi Ha yCTaHOBKY, 3akpen-
rneHne, packpenneHne n cHATUe geTanu) 3anucbiBaeTcs B COOTBETCTBYHOLLEN
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rpade KapTbl Ha CTPOKY Bblllle BpEMEHU NepBOro OCHOBHOTO nepexoa obpa-
6oTkn. BcnomoraTenbHoe BpeMsi Ha Mepexoj 3anuncbiBaeTcs B COOTBETCT-

BYIOLLYIO CTPOKY 7.
B rpache 7, MapLIpyTHOI KapTbl MPUBOAUTCA CyMMa OCHOBHOTO, BCMO-

MOraTesibHOro 1 AONONMHUTENBHOIO BPEMEHN Ha KaXayto onepauuio.

KapTbl TEXHONOrMYECKOro npouecca NoAwmMBarTCs B NOSICHUTENBHON 3a-
MNUCKe MO OKOHYaHMN PaCYETHO-MOACHUTESTIbHOW YacTu.

KapTa onepaunoHHbIX 3ckn3oB BbinosiHaeTca no NOCT 3.1105-74 Ha nuc-
Te opmaTta Al. KapTa BblYepuMBaETCA NOCMe TOro, Kak TEXHONOrM4ecKkum
Npouecc NOMHOCTbIO pa3paboTaH U 0hOpPMIIEH B TEXHONMOIMMYECKUX KapTax.
Ha nuct BblHOCUTCA OT 3 40 6 9CKM30B K HECKOSNbKUM ornepaunsiM, B OCHOB-
HOW Haanucu B 3TOM criydae B rpade «Homep onepauunm» OOSKHbI NpocTas-
NATbCA HOMEpa onepaunn, onsa KOTOPbIX BbIMOSTHEHbI 3CKU3bI.

Kaxabll onepaunoHHbI 3CKM3 OOSMKEH UMEeTb HagnuUCb, YKasbliBaloLLyHO
HOMEpP M HaMMeHOBaHME onepauun, ecrnin 3CKM3 npmuBedeH Ha YyCTaHoB, TO
KpOMe HOMepa M HauMeHOBaHMs onepaumn Heobxoammo ykasaTtb 0603Ha4e-
HWe yCcTaHoBa.

Mon acKkn3om unu cnpasa OT 3CKM3a cregyeT NpPUBECTU CrieayoLme gaHHble:
HanMeHOBaHWEe 1 MapKy UCNonb3yemMoro obopyaoBaHus;
HanMeHoBaHNe nNpmucnocobneHnn;

HanmeHoBaHue, obo3HavyeHne, pasMmepbl U MaTepuan MUCMNoSib3yeMblX
PEXYLLUNX MHCTPYMEHTOB;

HaMMeHOBaHME N MapKy U3MePUTENbHbIX MHCTPYMEHTOB;

AaHHble 0 pexumax obpaboTkm B BUae tabnuubi.
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11.KpaTtknin cnpaBodHuK metannucta / nog pen. A.H. Manosa. — M. :
MawwnHocTpoeHue, 1972. — 336 c.

12.TopbaueBud A.®. KypcoBoe nNpoekTMpoBaHWE MO TEXHOMOMMU Mallu-
HOCTPOeHUs : ydebHoe nocobue / A.®. lNopbauesny, B.A. Wkpeng. — M. :
Oo0o0oUn[ «AnbsiHe», 2007. — 256 c.

13. MexaHu4yeckas obpabotka maTtepuanos / A.M. Jansckun, B.C. Naspu-
nok, A.H. byxapkuH [n gp.] : y4ebHuk ans By3oB. — M. : MawwmnHoOCTpoOeHue,
1981. - 263 c.

14.HedepoB H.A. iIunnoMHoe nNpoekTMpoBaHMe B MaLLMHOCTPOUTESbHbIX
TexHukymax : yd4eb. nocobme gns texHukymoB / H.A. Hedepos. — 2-e u3g,,
nepepab. n gon. — M. : Bbicw. wk., 1986. — 239 c.

15.06paboTka meTannoB pesaHuem : crnpas. TexHonora / A.A. laHoB,
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HoCcTpoeHue, 1988. — 736 c.
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600 c.

17.Pexumbl pesaHusa wmetannosB : cnpas. / 0.B. bapaHoBckun,
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A.H. ManoBa. — M. : MawunHocTpoeHune, 1972. — 568 c.
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AawknHa, A.A. WaTtunoea. — M. : MawunHocTpoeHune, 1984. — 502 c.

22.WatmH  B.[1. CnpaBOYHMK KOHCTPYKTOpa-UHCTpyMeHTanbwuka /
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B.WN. bapaHuunkoBa. — M. : MawmHocTpoeHue, 1990. — 400 c.
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NMPUNOXEHUE

Tabnuua 1
LLlepoxoBaTOCTbL NOBEPXHOCTU NPU pPa3fIUYHbIX MeToAax o6paboTku
LLlepoxoBaTtocTb R,, MKM
Bua obpabotky 320[160] 80 | 40 | 20 | 10 [ 6,3]3,2]1,6]0,8
YepHoBoe + + +
To4yeHwne Mony4ncrosoe + +
Ynctosoe + + +
CseprieHune + |+ | +
YepHoBoe + +
3eHkepoBaHue
Ynctosoe + +
[Mony4yncrosoe + +
PasBepTbiBaHne
YucTtoBoe + + +
[MpoTsrmBaHve + + +
dpesepoBaHme HlepHoBoe R R
Ynctosoe + +
YepHoBoe + +
CtporaHue
Ynctosoe + +
YepHoBoe + +
LnndosaHmne UncToBOE " " "
XOHUWHroBaHue + + +
CynepduHuw + |+ | +
3yboHape3aHue + +
LLleBnHroBaHue + + +
MonunpoBaHue + + + +
[MpuTnpka + + + +

Tabnuya 2

KayecTBO noBepxHOCTeM 3aroToBOK AeTasiem MaluH

PDF created with pdfFactory Pro trial version www.pdffactory.com

MeTopg nony4yeHna nnn obpaboTkm 3aroToBKU R, Mkm | T, MKMm

[MpokaT kanMbpoBaHHbIN MagKOTAHYTbIN 60 60

lMpokaT ropa4vekataHbin A o 85 mm 150 150

To xe A£85-150 mm 200 300

3aroToBka To xe A 150-200 mm 300 400
LLTamnoBkun 150 300

JInTbe B KOKUIb 200 300

JInTbe B 3eMnsiHblE (POpPMBbI 400 450

PpesepoBaHNe 1 YEPHOBOE TOYEHME 100 100

UepHoBOE nogpesaHne 60 60

O6paboTtka TopuoB | YucTtoBoe nogpesaHue 30 30
WnndoBaHue 10 20

Pe3ka anckoBbIMW NMMNamu 1 HOXKOBKaMM 200 100
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NMpopomxeHne NnpunoxeHus

OkoHYyaHue mabin. 2

MeTopg nonyvyeHnsa nnn obpaboTkm 3aroToBKU R,, Mkm | T, MKMm
YepHOBOE TOYEHME LUTAMMNOBOK U OTIIMBOK 100 100
YepHOBOE TOYEHME ropsiMeKkaTaHoro npokara 120 120
OBpaboTka YnctoBoe ToUeHnE 30 30
HAPYKHBIX PpesepoBaHne YepHOBOE 30 50
NOBEPXHOCTE dpesepoBaHNe YNCTOBOE 10 15
LLnndoBaHne 4epHoOBOE 10 20
LLinndoBaHme 4ynctoBoe 5 15
MpoTarmeBaHne 5 15
CeepneHune A 3—6 mm 20 40
To xe A£6-10 Mm 30 50
To xe A£10-18 mm 40 60
To xe A£18 mm 1 bonee 50 70
3eHkepoBaHne YepHoBoe A 10-30 mm 50 40
Obpabotka To xe /E30-80 MM 50 50
oTBEPCTUM 3eHkepoBaHue ymcTosoe A 10-80 MM 30 40
PasBepTtbiBaHne 10 25
[MpoTsrmBaHve 4 6
PacTtaunBaHue 4epHoBoe 50 50
PacTaunBaHune 4YMCcTOBOE 20 25
LWnndoBaHue 10 20
Tabnuua 3

YaoenbHas KpuBu3Ha 3arotoBok D,, MKM/MM

OunameTp (ana nnockmx ToNALWKUHA), MM
Bwup 3arotoBku 10 25 5580 >80
[MpokaT kannbpoBaHHbIN 2 1 1
[MpokaT ropsiyeKaTaHbIn 5 5 5
LLtamnoBku 2 1,5 1
JIntbe 0,7-3,0 0,7-3,0 0,7-3,0
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MpopormxeHne NnpunoxeHus

Tabnuya 4
[Jonyckun Ha 3aroToBKU
,D,OI'IyCKaeMbIe OTKITOHEHUA, MKM
Bug v pasmep 3arotoBkn, MM
Ha anuny Ha gnametp
/A 3,1-6 2000 80
/A 6,1-10 2000 100
M A 10,2-18 2000 120
Kanm6gggZ|T-iHbu7| A 18,5-30 3000 140
A 31-50 3000 170
/A 52-80 3000 200
A 82-100 3000 230
+300
AE5-19 2000 200
+400
A 20-25 2500 2500
+400
AE26-48 3000 -700
/E50-56 3500 o
MpokaT +500
ropsiyeKkaTaHbIn AE60-75 3500 -1100
0ObIYHON +500
TOYHOCTU A80-95 4000 -1300
+600
A 100-110 4000 -1700
+800
/E120-150 4500 25000
+900
A 160-200 5000 2500
+1200
A 210-250 5500 -3000
JnuvHa, mm Onametp, Mm
18-30 1500 1500
30-50 1800 1800
150-180 50-80 2100 2400
80-120 2400 3000
18-30 1800 1800
30-50 2100 2100
I 180-260 50-80 2400 2700
giﬂgﬁiﬁa 80-120 2700 3300
T;LaBan) 120-180 3000 4200
30-50 2400 2400
50-80 2700 3000
260-360 80-120 3300 3800
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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PDF created with pdfFactory Pro trial version www.pdffactory.com



http://www.pdffactory.com
http://www.pdffactory.com

NMpopomxeHne NnpunoxeHus

OkoHyaHue mabin. 4

[onyckaemble OTKITOHEHUSA, MKM
Bug v pasmep 3arotoBkn, MM
Ha anuny Ha gnametp
TonwmHa, Mm Cpeanmi
anameTp, MM
40-120 1500 1500
18-30 120-180 2100 2100
LtamnoBka 180-260 2400 2400
(oetanu 260-360 3000 3000
TMnNa OUCK) 120-180 2100 2400
30-50 180-260 2700 3000
260-360 3300 3600
180-260 3000 3300
50-80 260-360 3600 3900
HoMWHanbHbIN pasmep, MM
o o o Q S
Hanbonbumin | o 8 © S S 9 S
Ty o N Ty © o Y
rabaput, Mm o | a4 d i , &
= Q « © S S D
OTnuskn 0 H N Lo © N
o 260 500 800 | 1000
260-500 800 | 1000 | 1200 | 1500
500-1250 1000 | 1200 | 1500 | 2000 | 2500 | 3000
1250-3150 | 1200 | 1500 | 2000 | 2500 | 3000 | 4000 | 5000
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NMpopomxeHne NnpunoxeHus

Tabnuuya 5
BenunyunHbl CMelleHus, KOpOGﬂGHMﬂ N IKCUEHTPUYHOCTU 3arotToBOK
Bwupg 3arotoBku CwmellueHmne r ., MKM
Macca 3arotoBku, Kr
Te) © © o) o
S1g|2 91219 315158158
() Lo
LLITamnosku < §_ < N < S | S 3 & S
o o o o o o o o o S S
o Ty o o) o o o o o S I
™ ™ < < Ty © N~ © o e o
HoMWHanbHbLIN pasmep, MM
o (0]
HanGonbLuvne ) Q @ = 3 9 o 3
Ty o N Ty ss) o B D
rabapuThbl o | a4 a4 a4 | « 5
b
=| o 260 500 800 1000
260-500 800 1000 1200 1500
500—1250 1000 1200 1500 2000 2500 3000
1250 1200 | 1500 | 2000 | 2500 | 3000 | 4000 | 5000
n 6onbLie
TonwmHa, gnMHa unu WnupuHa, Mm
Oo50 | 50-120 | 120-180 | 180-260 | 260-360 | 360-500
LI TaMnoBKY OKCUEHTPUYHOCTb OTBEPCTUSA I ., MKM
800 | 1400 | 2000 | 2800 | 3200 | 3600
Kopobnenue 3arotoBku I ,,, MKM
500 | 500 | 500 | 600 700 | 800
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NMpopomxeHne NnpunoxeHus

Tabnuua 6
O6wWwKMM NnpuNycK Ha MexaHM4YeCcKyr obpaboTKy
(lE
§_ E [nametp, Mpunyck Ha AnameTp Npu AnNuHe npokata, MM ngr;ggﬁ
,Eg MM fzoo 120-260 |260-500| 500-800 |800—1250/1250-2000 MM
P Mo30 | 2 | 28 2
5 |  30-50 23 3,1 3,9 2
ET‘; z| 5080 2,5 3,5 4 5,3 3
X9o| 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 Mo 18 2 25 3
< 18-30 2,2 2,7 3 3,5
Q 30-50 2,4 3 3,4 4,2 4
2 50-80 [2,85| 3,6 4,1 5 5,8 5
5 | _80-120 |32 | 39 5,1 6 7.1 9,1 6
120-180 | 3,5 5,3 5,8 7 8,4 10,3 10
HoMWHanbHbIN pasmep, MM
= Haun6onbLunii o 50 | 50-120 |120-260  260-500 | 500—-800 |800—1200
) rabaput, Mm
< c Y C | u C | u C | u C | u C | u
c —~
8T
555: Bepx | 4 |35| 4 | 4
[s2]
= ,D,O 120 Hua
s > 4 125 4| 3
% 7 6ok
g =
= Bepx |45| 4 | 5| 5| 6 | 5
© 120-260 |-
35| 3|4 | 4| 4] 4
0ok
Bepx | 6 |45| 6 | 5| 7 | 6| 7 65
= 260-500
(&)
= 'g”353,55454,565
P OK
ST
5 @ Bepx | 7 | 5| 7 | 6| 8 (65| 9| 7 |10]|75
I
2 2| 500-800 |-
s > 5|4 |5 (45| 6 |45 6 | 5| 7 |55
x 7 6ok
g =
= Bepx | 8 | 6 | 8 | 7| 9| 7 |10|75|10| 8 | 1185
O 800-1200 7.
6 | 4|6 |5|7|5]|7|55 855|865
0ok
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Tabnuuya 7
TOKapHO-BVIHTope3HbIe CTaHKU
NapameTp Mopenu cTaHkoB

1M61 1A616 1K620 1K62 1063A
Hanbonblunin gna- 320 320 415 400 600
mMeTp obpabaTbl-
BaeMoun getanu, Mm
PacctosHue mexay 1000 710 1000 100 3000
LeHTpaMn, Mm
Yucno ctyneHen 24 21 22 24* 18*
4YacTOTbl BpaLleHUs
WwnuHaens
YacToTa BpalleHna | 12,5-1600 9-1800 12,5-1600 | 12,5-2000 14-750
wnuHaensi, o6/MuH
Yucrno cTyneHen 24 16 42 42** 24**
nogay cynnopTta
Mogaya cynnopTa,
Mm/00:

npoaonbHas 0,08-1,9 | 0,065-0,91| 0,05-4,16 | 0,07-4,16 | 0,15-2,65
nonepeyHas 0,04-0,95 | 0,065-0,91 | 0,035-2,08 | 0,035-2,08 | 0,05-0,9

MowHocTb rmaBHo- 4 4 10 10 10
ro anekTpoasuraTte-
nsa, kBT
KM ctaHka 0,75 0,75 0,75 0,77 0,736
Hawnbonbluasa cuna 1500 2100 6000 3600 5830
nogauyu, peanusye-
Mas MexaHnu3mMom
NpoaoSibHOM Noaa-
um, H

lNpumeyarus: 1. OAns ctaHka 1K62: *yacTtoTa BpawleHus wnuHaens, od/muH — 12,5;
16; 20; 25; 31,5; 40; 50; 63; 80; 100; 125; 160; 200; 250; 315; 400; 500; 530; 630; 800;
1000; 1250; 1600; 2000. *Togaya npogonbHas, mm/06.: 0,070; 0,074; 0,084; 0,097; 0,11;
0,12; 0,13; 0,14; 0,15; 0,17; 0,195; 0,21; 0,23; 0,26; 0,28; 0,30; 0,34; 0,39; 0,43; 0,47;
0,52; 0,57; 0,61; 0,7; 0,78; 0,87; 0,95; 1,04; 1,14; 1,21; 1,4; 1,56; 1,74; 1,9; 2,08; 2,28;

2,42; 2,8; 3,12; 3,48; 3,8; 4,16. Nogauun nonepeyHbie, MmM/00., coctaBnsaoT 0,5 o1 S

npoo "

2. lns ctaHka 1D63A: *yacToTa BpalleHus wnmHaens, ob/muH — 14,18; 24; 30; 38; 48;
60; 75; 95; 118; 150; 190; 230; 290; 380; 475; 600; 750. *MNogaya npogonsHasa, mm/o6: 0,15;
0,16; 0,19; 0,21; 0,24; 0,27; 0,33; 0,38; 0,42; 0,48; 0,54; 0,60; 0,66; 0,75; 0,84; 0,96; 1,07;

1,33;1,5;1,7; 1,9 2,15; 2,4; 2,65. lNoga4yn nonepeyHbie, Mm/06., coctaBnsoT 0,3 oT S
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Tabnuua 8
NMonepeyHo-cTporanbHbIW cTaHOK 7B35
lMokasaTtenb 3HauveHne

Pa3mep paboumx noBepxHocTen ctona (anuHa’ WmnpuHa), MM:

BEpPXHEN 500" 360

npaBou 380" 375

nesow 380" 375
HanbGonbluee nepemelleHne cTona, MMm:

MeXxaHU4ecKoe ropnsoHTarnbHoe 500

OT PYKN rOpU3OHTanbHoe 500

OT PYKWN BepTUKaNbHOE 310
CKopOCTb BLICTPOro ropuU3oHTanNbHOro NepemMeLLeHns, M/M1nH 2,23
[nvHa xoga ckonb3yHa, MM:

HanmeHbLlaqa 20

HanbonbLlas 500
Hanbonblee BepTUKanbHOe nepemeLleHne 170
pesua OT pPyKu, MM
Hanbonblwunin yron nepemeLleHnsa pes3uoBon rosioBkK, rpag +60
MouwHocTb anekTpoasurarens, kBt 5,5
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Tabnuuya 9
CBepnunbHble CTaHKK
Mapaver Mopgenu ctaHkoB

pametp 2H118 | 2A125 2A135 | 2A150
HanbonbLwuin ycrioBHbIM AnameTp 18 25 35 50
CBEpIiEHNs1, MM
BepTukanbHoOe nepemMeLleHne WnmH- 150 175 225 300
nensi, Mm
Yucno cTyneHen yacToTbl BpaLleHuUs 9 o* 9* o*
WwnuHaens
YacToTa BpalwleHus wnnuHaens, 180-2800 | 97-1360 | 68-1100 | 63-1400
06/MWH
Yucno ctyneHen nogay 9 O** 11** gx*
Nopava wnuHgens, mm/o0. Py4dHas 0,1-0,81 | 0,115-1,6 | 0,12-2,65
Hanbonblwasga gonyctnmas cuna noga- 560 900 100 2500
YW, Krc
MouwHocTb anekTpoasurarens, kBt 1,5 2,8 45 7,0
Kna 0,8 0,73 0,73 0,8

lNpumeyarus: 1.0nsa ctaHka 2A125: *yactoTa BpalleHus wnuHaensi, o6/mMmuH — 97,
140; 195; 272; 392; 545; 680; 960; 1360. **[Nogaya, mm/00. — 0,1; 0,13; 0,17; 0,22; 0,28;

0,36; 0,48; 0,62; 0,81.

2. Ina ctanka 2A135: *yacToTa BpalweHusa wnuHaens, ob6/mnH — 68; 100; 140; 195;
275; 400; 530; 750; 1100. **Mopayva, mm/06 — 0,115; 0,15; 0,20; 0,25; 0,32; 0,43; 0,57;

0,72;0,92; 1,22; 1,6.

3. Ins ctaHka 2A150: *yacToTa BpalleHusa wnuHaend 63; 89; 125; 185; 250; 350; 500;
705; 995; 1400. *MMogaya, mm/o6 — 0,12; 0,19; 0,28; 0,40; 0,62; 0,9; 1,17; 1,8; 2,65.
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Tabnuya 10
BepTukanbHo-thpe3epHblie CTaHKH
Napametp Mopenu cTaHkoB
6H10 6H11 6H12

Paboyas noBepxHOCTb cTONa, MM 2007800 | 250" 1000 | 320" 1250
Yuncno cTyneHen 4YacToThbl BpalleHUa WwnuHaens 12* 16* 18*
YacTtoTa BpauweHus wnnuHiaensi, 06/MmuH 50-2240 65-1800 30-1500
Yucno cTyneHen nogav 12** 16** 18**
Mogaya cTtona, MM/MUH:

npoaosibHagda 25-1120 35-1020 | 23,5-1180

nonepeyHas 18-800 28-790 23,5-1180

BepTMKanbHagd 18-400 14-395 8,0-393
[onycTnmoe ycunme mexaHnsama rnogayu, Krc:

npoaonsHoe 700 1000 1500

nonepeyHoe 500 1150 1200

BepTMKanbHOe 500 850 500
MoulHOCTb rnaBHOro anekrTpoasurarens, KBt 2,8 4.5 7,0
MoulHoCTb anekTpoasuratens nogadm crona, kBt 0,6 1,7 1,7
KM/ ctaHka 0,75 0,75 0,75

lNpumeyarus: 1. Ansa ctanka 6H10: *yacTtoTa BpalweHunsa wnuHaens, ob6/munn — 50; 71;

100; 140; 200; 280; 400; 560; 800; 1120; 1600; 2240. **[Mogava npoaonbHas, MM/MUH: 25;
35,5; 50; 71; 100; 140; 200; 280; 400; 560; 800; 1120. *Noga4a nonepe4vHasi, MM/MUH:
18; 25; 35,5; 50; 71; 100; 140; 200; 280; 400; 560; 800. *lMoga4va BepTMKanbHasa, MM/MUH:
9:12,5; 18; 25; 35,5; 50; 70; 100; 140; 200; 280; 400.

2. Ins ctaHka 6H11: *yacToTa BpaweHus wnnnagens, ob/mnH — 65; 80; 100; 125; 160;
210; 255; 300; 380; 490; 590; 725; 945; 1225; 1500; 1800. **floga4ya npoaornbHas,
MM/MuH: 35; 45; 55; 65; 85; 115; 135; 170; 210; 270; 330; 400; 530; 690; 835; 1020.
**[Nogaya nonepeyHasi, Mmm/MuH: 28; 35; 40; 60; 70; 90; 110; 130; 160; 210; 260; 310;
410; 535; 650; 790. **lMogaya BepTukanbHasa, mMm/MuH: 14; 18; 20; 30; 35; 45; 55; 65; 80;
105; 130; 155; 205; 268; 325; 395.

3. [lna ctaHka 6H12: *yacTtoTa BpauweHusa wnuHaens, ob/mud — 30; 37,5; 47,5; 60; 75;
95; 118; 150; 190; 235; 300; 375; 475; 600; 750; 950; 1180; 1500. **lNogava npogonkbHas,
MM/MUH: 23,5; 30; 37,5; 47,5; 60; 75; 95; 118; 150; 190; 235; 300; 375; 475; 600; 750; 950;
1180. **lMogaya nonepeyHas, MM/MVH: TO e, Kak U npodosibHas. **llogada BepTukasnb-
Has, Mmm/MuH: 8; 10; 12,5; 16; 20; 25; 32; 39; 50; 63; 78; 100; 125; 158; 200; 250; 317; 393.
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Tabnuya 11

Mopgenu ctaHkoB

Mapametp 6H81 6H82

Pabo4yasa noBepxHOCTb cTOMa, MM 25" 1000 320" 1250
Yuncno cTyneHen 4YacToThbl BpalleHUa WwnuHaens 16* 18*
YacTtoTa BpauleHus wnniaens, 06./MyuH 65-1800 30-1500
Yucno cTyneHen nogav 16** 18**
Mogaya cTtona, MM/MUH:

npoaosibHagda 35-980 23,5—1180

nonepeyHas 25-765 23,5-1180

BepTuKanbHas 12-380 8,0-393
[onycTnmoe ycunme mexaHnsama rnogayu, Krc:

npoaosibHoe 1500 1500

nonepeyHoe 1200 1200

BepTMKanbHOe 500 500
MoulHOCTb rnaBHOro anekrTpoasurarens, KBt 4.5 7,0
MoulHoCTb anekTpoasuratens nogadm crona, kBt 1,7 1,7
KM/ ctaHka 0,80 0,80

lMpumeyarus: 1. Ana ctaHka 6H81: *yacTtoTa BpaweHus wnuHaens, ob6/mvH — 65; 80;
100; 125; 160; 210; 255; 300; 380; 490; 590; 725; 945; 1225; 1500; 1800. *lNogaya npo-
ponbHasa, mMm/MuH: 35; 40; 50; 65; 85; 105; 125; 165; 205; 250; 300; 390; 510; 620; 755;
980. *[Mogaya nonepeyHasi, Mm/MuH: 25; 30; 40; 50; 65; 80; 100; 130; 160; 190; 230; 320;
400; 480; 585; 765. **[Togaya BepTukanbHasa, MMm/MuH: 12; 15; 20; 25; 33; 40; 50; 65; 80;

95; 115; 160; 200; 240; 290; 380.

2. Inqa ctaHka 6H82: *yacTtoTa BpauweHusa wnuHaens, ob/mud — 30; 37,5; 47,5; 60; 75;
95; 118; 150; 190; 235; 300; 375; 475; 600; 750; 950; 1180. *[loga4a npoaorbHas,
MM/MUH: 23,5; 30; 37,5; 47,5; 60; 75; 95; 118; 150; 190; 235; 300; 375; 475; 600; 750; 950;
1180. *lMogaya nonepeyHad, MM/MUH: TO Xe, Kak KU npoaonbHas. **[Nogava BepTuKanb-
Has, Mmm/MuH: 8; 10; 12,5 16; 20; 25; 32; 39; 50; 63; 78; 100; 125; 158; 200; 250; 317; 393.
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0L

Tabnuuya 12
3aBMCMMOCTU CpegHUX CKopocTen pabouero xoaa V v ycunun nonsyHa P,
AonycKaeMbIX No Hanbonee cnabomy 3BeHy, OT AJfIUHbI CTPOraHuA

© S Yncno OBOMHLIX X000B
g = 12,5 17,8 25 34,5 49 71 100 138
=9V, v, v, v, v, v, v, v,
§ ‘E‘ M P’ M P’ M P’ M P’ M P’ M P’ M P’ M P’
I::[ cE) —_— Krc —_— Krc — Krc —_— Krc —_— Krc —_— Krc —_— Krc —_— Krc

MWH MWH MWH MWH MWH MWH MWH MWH
50 | 1,21 | 2200 | 17,4 | 2200 | 2,45 | 2200 | 3,6 | 2200 | 4,82 | 2200 | 6,99 | 2200 | 9,8 |18,30| 13,7 | 1280

100 | 2,33 | 2200 | 3,45 | 2200 | 4,8 | 2200 | 6,7 | 2200 | 9,5 | 1900 | 13,6 | 1485 | 19,0 | 940 | 21,8 | 650
150 | 3,46 | 2200 | 50 | 2200 | 7,0 | 2200 | 11,1 | 1860 | 14,0 | 1300 | 20,2 | 900 | 28,0 | 640 - -
200 | 45 | 2200 | 65 | 2200 | 9,15 | 2075 | 14,5 | 1450 | 18,2 | 1010 | 19,8 | 700 | 37,0 | 500 - -
250 | 5,55 | 2200 | 8,0 | 2200 | 11,3 | 1710 | 15,7 | 1140 | 22,2 | 840 | 32,5 | 575 - - - -
300 | 6,5 | 2200 | 9,4 | 1980 | 13,1 H 1450 | 18,4 | 1020 | 26,0 | 710 | 37,5 | 485 - - - -
350 | 7,45 | 2200 | 10,7 | 1740 | 15,1 | 1270 | 21,0 | 890 | 29,9 | 630 - - - - - -
400 | 8,3 | 2200 | 12,0 | 1580 | 17,0 | 1098 | 27,0 | 820 | 33,4 | 570 - - - - - -
450 | 9,15 | 1960 | 13,2 | 1440 | 18,5 | 1050 | 29,6 | 735 - - - - - - - -
500 | 10,0 | 1900 | 14,4 | 1340 | 22,0 | 975 | 33,0 | 690 - - - - - - - -
lMpumeyaHue. Ycunme pesaHus MeHbLLE UMW PaBHO YCUIUIO Ha NON3yHe.

Tabnuya 13
Nopaum (aBTOMaTUYECKME)

YcTaHoBKa Ha Yncno 3yGbeB XpanoBoro koneca
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

0,3 0,6 0,9 1,2 1,5 18 1212427 |30|33|36|39)|42)| 45 | 438

HanmeHoBaHue

"opu3oHTanbHas
nogada crtona, Mm
BepTukanbHas no-
Jada cynnopTta, MM

0,167 | 0,334 | 0,500 | 0,666 | 0,834 | 1,0 - - - - - - - - - -
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YyebHoe nsgaHve

KnemeHToB Anekcen CepreeBud
CkpunaueB /BaH ®enoposuy

PA3PABOTKA TEXHOJTIOMMYECKUX NPOLIECCOB U3rOTOBNEHUA OETANENA MALLMH
MeTognyeckoe nocobue no BbINOMHEHUIO KypCOBOW paboThl

Pepaktop I.®. NeaHosa
TexHuveckumn pegaktop C.C. 3aukuHa

Mnan 2016 r. Mos. 1.18. MNMoanucaHo B neyatb 13.05.2016.
Yu.-u3g. n. 4,5. Yen. nedv. n. 4,1. 3ak. 100. Tupax 75 ak3. LleHa 265 py0O.

M3paTenbcteo [BIYIC
680021, r. XabapoBck, yn. CepbiweBa, 47.
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