MNPAKTHYECKOE 3AHSTHUE 1 (2 gaca)

AHaJIM3 HMCXOAHBIX [JAHHBIX JII NMPOEKTHPOBAHUS TEXHOJIOIMYECKOIo
npouecca MexaHu4ecKoi 00padoTKH 3aroTOBKHU

1. IIe.m; paﬁ()Tl)I — OBJaACTh HaBbIKaMH aHaAJIM3ada MCXOJHBIX AAHHBIX I
IMPOCKTUPOBAHUA TCXHOJIOTHYCCKOI'O Imponecca MEXaHUYECKOU 06pa6OTKH
3aroTOBKH.
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3. MeToauka BbINOJHEHUS PA0dOTHI

3.1. OcHOBHBIC TeOpeTHYECKHE IMOJIOKEHUSI IO AHAJIU3Y HCXOJAHBIX
JAHHBIX I NPOEKTHPOBAHMS TEXHOJOTHYECKOr0 Mpouecca MeXaHH4ecKOu
00padoTKH 3ar0TOBKH

JIJist BHOBB pa3palbaThIBa€MbIX TEXHOJIOTHMYECKHX IMPOILIECCOB MEXaHUYECKOM
00pabOTKH 3aTOTOBKH B XOJI€ aHAJIM3a UCXOJHBIX JIAaHHBIX OCYIIECTBIISIIOT:

1) omucaHue Ha3HAYCHUS U KOHCTPYKIIMH JCTAIIH;

2) oIMcaHue MaTepuaa JeTalld U €r0 CBONCTB;

3) ompenencHue OpraHU3aIMOHHO-TEXHUYECKUX XapaKTePUCTUK
IIPOU3BOJICTBA.

3.1.1. Onucanue nasnauenusn u KOHCMpPYKUUU oemanu
[1], c. 15-22.

1. HpI/IBGIII/ITe Ha3Ha4YCHUC ACTAJIH.
2. Ornecure ACTaJIb II0 BHCHIHCMY BHIOY K KJIaCCI/I(bI/IKaI_[I/IOHHOMy
moApa3aACJICHNUIO TUIIOBBIX ,ueTaﬂeﬁ (BaHaM, BTYJIKaM, BY6‘laTI)IM KoJICCaM " Ilp)

3. Onummure KOHCTPYKTOPCKHE Oa3bl, ONMPEACIISIONINE TOJOKCHHE JCTald B
y3Iie.

4. OnuumuTe OTBETCTBEHHBIE MOBEPXHOCTH HA JI€TaIN, TOYHOCTH BBIIIOIHEHUS
KOTOPBIX OIPENEIAET KaueCTBO padOThI JETANIN B y3IIE.
5. [IpoBeanTe aHaIU3 TEXHUYECKUX TPEOOBAaHMI HA U3TOTOBJICHUE JACTANIH:

a) TOYHOCTH PA3MEPOB: TUAMETPATbHBIX, THHEHHBIX, YTIOBHIX;

0) TOYHOCTBH (POPMBI MOBEPXHOCTEN JETAIIH;

B) TOUHOCTb B3aMHOT'O PACIIOJIOXKEHHUS TOBEPXHOCTEN AEeTalIH;

I) KayeCcTBO TMOBEPXHOCTHOTO CJosg oOpabaThiBaeMbIX IMOBEPXHOCTEU
(mapameTpbl  IIEPOXOBATOCTH, TBEPAOCTb, BEJIMYMHA, 3HAK M TIJIyOuHa
pacnpoCTpaHEHHs] OCTATOYHBIX HAMPSKEHU);

n) crnenuduyecKue TEeXHUYECKHe TpeOOBaHUS IO HAHECEHUIO TMOKPBITUM,

TepMOOOPaOOTKE U APYTHX.

6. Ha ocHOBe 3TOro aHanu3a MOCTaBUTh OCHOBHBIE TEXHOJOTMYECKUE 3aJlauH,
KOTOpble ~ OyayT  ONpEeNeNaTb  CTPYKTypy  TEXHOJIOTUYECKOro  Ipolecca,
OPUMEHSIEMOr0  00OpYIOBaHMs, OCHACTKY, KBaJIM(PUKALUIO  HCIOJHUTEIEH,
KOHTPOJIBHBIE OTEPAIiU U JIp.

3.1.2. Ilpumep onucanus HazHaueHus U KOHCMPYKYUU Oemau

B kauecTBe mpumMepa pacCMOTPHM TIYyXYIO MPUBHHTHYIO KPBIIIKY PEIyKTOpa
(puc.1).

1. [IpuBHHTHBIE TJyXHE KPBIIIKA 3aKpbIBAIOT OTBEPCTHE B KOPITyCe
peaykTopa ¢ Topia y3da Bajga Ui obecmedeHuss O€30macHOCTH paldOThl |
WCKIIFOUCHUS TIOTIQJIaHMs TIOCTOPOHHUX TPEAMETOB, TPS3M W THUIM B KOPIYC
pPEAYKTOpa, a TaKKe pa3OphI3TUBAaHUS Maciia U3 PEAyKTOpa.

2. [IpuBUHTHBIE TJIyXHE€ KPBIIIKA OTHOCATCA K (QuiaHIam, a s HX



00pabOTKH MOKHO HCIIOJIb30BaTh THIIOBbIE TEXHOJOTHYECKUE MPOIlecChl 00paboTKu
JieTajiel Kiacca BTYJIOK.
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Puc.2. Dcku3 kphIku ¢ 0003HaueHHEeM 00padaThIBaeMbIX ITOBEPXHOCTEH.

K BTynkam oTHOCSTCS AeTanu, oOpa30BaHHbIE KOHIICHTPUYHBIMU HAPYKHBIMU
Y BHYTPEHHHUMH MTOBEPXHOCTSIMH BpallieHus ¢ oTHoIeHnem L/D<2.

3. JIns TOAIMITHUKOBOM NPUBUHTHOW KPBIIMIKA — KOHCTPYKTOPCKUMH
0azaMu SBISIOTCS: 0a3a A - HapyXHas IWIMHAPUYIECKAs MMOBEPXHOCTh 3 - g5 2e9mm,
KOTOPOH KpBINIKa BXOJUT B KOpIyc, U 0aza b - TopiieBasi moBepXHOCTh 1, KOTOPOii
OHAa MPUJIETAET K KOPIYCY.



4, OTBETCTBEHHBIMH TIOBEPXHOCTSIMU  KPBILIKH SBJISIIOTCS.  0a30BbIC
MOBEPXHOCTU KPBIIIKU, @ TAKXKE TOPEl] S, KOTOPHIM KpBIIIKA YIUPAETCS B TOPEIl
MOJIIUITHUKA, OMIPEIEIIsis €r0 OCEBOE MOJIOKEHHE.

S. Texnuueckue TpeOOBaHUS HA U3TOTOBJICHUE KPBIIIKU:

a) TOYHOCTh Pa3MEpPOB: CaMbIM TOYHBIM Pa3MEpPOM SIBISICTCS [uaMeTp a52e9,
OCTaJIbHBIE TMAMETPaIbHbIC U JTUHEHHBIE pa3Mepbl UMEIOT TOYHOCTh 14 KBaIHUTETA;

0) TOYHOCTH (OPMBI TOBEPXHOCTEH JeTalM HE periiaMeHTUpPOBaHa, T.€.
HaxOJUTCS B MpeJieax JA0IMycKa Ha pa3Mep;

B) TOYHOCTh B3aUMHOI'0 PACIIOI0KEHUS MOBEPXHOCTEN JIETalu:

- IOMYCK MapajijeabHOoCTH Topiia S 6azoBomy topiy 1 — 0.05 Mm;

- NO3UIMOHHBIN JIOMYCK PACIIOJOKEHUS KPETEKHBIX OTBEPCTUN — 3aBUCHUMBIN
0.1 MM, OTHOCHTEIBHO 0a3nl A;

I') Ka4yeCTBO IMOBEPXHOCTHOTO CIJIOS 00pabaThIBa€MbIX MOBEPXHOCTEH 3aaHO
TOJIbKO 3HAYEHUSIMU IIEPOXOBATOCTH;

- Ra =1.6MKkM UMEIOT OTBETCTBEHHBIC TOBEPXHOCTH 1, 3, 5;

- Ra= 6.3 MKM HMEIOT ocTalibHbIE 00pabaThIBaeMbl€ TOBEPXHOCTH.

6. OCHOBHBIE TEXHOJIOTUYECKHUE 3a]JaUH:

a) pa3paboTtaTh MapumipyT oOpabOTKH MOBEPXHOCTH 0A30BOTO IUIUHIApPA IS
oOecrieueHus: TOYHOCTH 9 KBaJIUTETa U MIEPOXOBATOCTU Ra=1.6 mMKxm, yIUTBIBasi, 4YTO
Ha HEM €CTh KaHaBKa JJI BbIX0J1a NUTM(POBAIBHOTO KPYyTa;

0) MakCHMaJIbHO MCIIOJIb30BaTh MOBEPXHOCTH OTBEpCTHUS IWIMHApa £58e9 B
KaueCTBE TEXHOJOTUYECKONW M U3MEPUTEIbHON 0a3 aiig oOecrnedyeHuss U KOHTPOJIS
MO3UIMOHHOTO omycka (.1 MM pacnosioKeHHs KPENEeKHBIX OTBEPCTHUI;

B) 0oOecne4yuTh JOMYyCK MapaieNbHOCTH TOpIla 5 OTHOCUTENIHHO Topma 1,
Harpumep, 00pabOTKOM UX 32 OJUH YCTAHOB;

r) o0ecne4ynTh NIEPOXOBATOCTh TMOBepxHocTed 1, 3, 5 myrem BwIOOpa
paIlMoOHAIIBHOTO MapIIpyTa UX 00pabOTKH.



3.1.2. Onucanue mamepuana 0emanu u €20 c60UCMa
[1], c.22-24.
1. IlpuBenmuTe MapKy Marepuana JAeTald U €ro XUMHUYECKHH COCTaB, U
MexaHnnueckue cBoiicrpa (Tabm.1).
2. OteHuTe JTUTEHHBIE CBOMCTBA MaTepHaa AeTallu.

Tabmuma 1
MexaHn4decKue CBOMCTBA U peKOMEHyeMblii coctaB ceporo uyryHa (TOCT 1412-85)

TBepnocts | Jons anementa, %

Mapka | o, mlla | HBx10™ ] P S
C Si Mn

Mmlla He 6onee
C410 |98 143-229 | 3,5-3,7 |2,2-26 |0,5-0,5 |0,3 0,15
CHy1l5 |147 163-229 | 3,5-3,7 |2,0-24 |05-08 |0,2 0,15
C420 |196 170-241 | 3,3-35 |14-22 |0,7-10 |0,2 0,15
CH25 |245 180-250 |3,2-34 |14-22 |0,7-10 |0,2 0,12
CH30 |29 181-255 |3,0-32 |10-13 |0,7-1,0 |0,2 0,12
C435 |343 197-269 |29-30 |10-11 |0,7-1,1 |0,2 0,12

3. Ouenute 00pabaThIBAEMOCTh MaTepHasa pe3aHueM KauecTBEeHHO. [Ipu sTom
CJIeyeT MPUHATh BO BHUMAaHWE, YTO MAIIMHOCTPOUTEIHLHBIC MaTepHaIbl IO CTEIICHU
X 00pabaThIBAEMOCTH PAHXKUPYIOTCS CICAYIOMNM 00pa3oMm:

1)  nerxkooGpabatbiBacMbie (OpOH3BI, TehOPMUPYEMBIC CIUIABBI ATFOMUHUS,
Msrkue uyryHsl ¢ HB 140...160);

2)  cpenHeoOpabaTbiBacMble  (YIJICPOAMCTBIE W HU3KOJICTHPOBAHHBIC
KOHCTPYKIIMOHHBIE CTaJIM, CHIIyMUHbI, YyTYHbI CpeiHell TBepaoct ¢ HB 160...180);

3) ¢ 00pabaThIBaEMOCTBIO HMXKE  CpeaHed  (BBICOKOJCTUPOBAHHBIC
HEP)KABEIOIME  KOHCTPYKIIMOHHBIE  CTalM  MApTEHCUTHOTO,  MapTEHCUTHO-
dbeppUTHOTO, ayCTEHHUTHO-MAapTEHCUTHOTO Kjacca W TBepAble 4YyryHel ¢ HB
180...220);

4)  TpymHoOOpabaThiBaeMbie (BBICOKOJICTHPOBAHHBIC KOHCTPYKIIMOHHBIC
CTalld ayCTEHHTHOTO KJacca, >Xapo- U KHUCIOTOCTOMKHE ClelnuaIbHble HHUKEb-
(dbeppHuTHBIC U HUKEJIEBBIC CIUIABBI, TYTOTUIABKHE CITJIAaBhI).

3.2.4. llpumep onucanus mamepuana 0emanu u e20 C80UCME

1. Marepuan kpbimku (puc. 1) — cepbiit uyryn CYI15 umeer cleayronuii
XUMHYecKuii coctas (tadm. 2.1): C=3,5-3,7% Si=2,0-2,4%, Mn=0,5-0,8%, P=0,2%
S$=0,15% octanbhoe Fe.



2. Mexanunyeckue corictea CY15:

- TIpejielt IPOYHOCTH IPH pacTskeHnd — 147 mlla (15 kec/mm®);
- TBepaoctb HB 163-229 mlla,

3. MamuHOCTpOUTEIbHBIE OTIUBKU U3 CEPOT0O YyryHa oOOJaJar0T XOPOIIMMHU
JUTEWHBIMA CBOMCTBaMU: >KMJKOTEKYYECThbIO pacIUlaBa, MO3BOJSIIONIENH XOPOIIO
3aMoJHATh JIUTEWHYI0 (opMmy U HeOonblnod ycankou. M3 uyryna mapku CYI5
PEKOMEHTyeTCsl U3roTaBIUBaTh 3yOUaThie Koyeca

4. MammHOCTpOUTEIBHBIE OTJIIMBKH U3 CcEporo yyryHna mapku CY15, oTHocsTCS
K cpeaHeoOpadaThiBaeéMbIM, T.K. HAMMEHBIIIasi TPaHuIla TBEPAOCTH KOTOpbiX HB 163,
nonagaeT B unrepsan HB 160-180.

3.1.3. Onpeoenenue  opeanu3zauuOHHO-MEXHUYECKUX  XAPAKMEPUCHIUK
npouzeoocmea

[1], c.29-31.

B kadecTBe OpraHM3allMOHHO-TEXHUYECKUX XAPAKTEPUCTHK ONPEAEISIFOTCS TUIL
IIPOU3BOJICTBA U NIAPTUSA 3AIyCKa JIETaJICH.

Tun npouszeoocmea — 3TO KiacCU(PHUKAIMOHHAs KaTeropusl IpPOU3BOJICTBA,
BbI/I€JIsieMasi IO MPU3HAKaM IIHPOThl HOMEHKJIATYPhl, PETYJISIPHOCTH, CTAOMIBHOCTH
U 00beMa BbIITyCKa U3/1EITHI.

Onpedenenue muna npouzeoocmaea

OnHOM W3 OCHOBHBIX XapakTEpUCTHK THUNA MPOU3BOJACTBA  SBISAETCS
ko3 puLeHT 3akperienus onepauuid K,, onpenensieMblil OTHOIIEHUEM YHCIIa BCEX
PA3JINYHBIX TEXHOJOTMYECKUX omnepanuid (O, BBIIOIHAEMBIX WIM IOMJICKAIINX
BBINIOJIHEHUIO B TEUEHHUE MECSIIA, K UACTY pabouux MecT P:

K, =

30
P (1)
B kypcoBom npoekte K, peKOMEHAYEeTCsS pacCUUThIBaTh Mo hopmyie (2):
T
K30 =
T
K Cp

: (@)
I7le 7— TaKT BBIIIyCKa AeTajeil, MUH/IIT;
Twx ¢ — CpemHee INTYYHO-KalbKYJIAIMOHHOE BPEMS 10  ONEpalusIM
MEXaHU4eCcKO 00pabOTKU, MUH/IIT.

®, x60

N , MUH/IIIT (3)
rne @, — NEeUCTBUTEIbHBINA TOJOBOW (POHI BPEMEHHU, PABHBIM MPU JIBYXCMEHHOM
pabote @0=4015 u,
N — ro1oBoit 00EM BBITTyCKa U3/IEIHH, IIT/TO/I.

T=



T _ =1
K Cp
n , MUH/WUM (4)
1€ Ty cp— CpEeqHEE ITYYHO-KAIBKYIALMOHHOE BPEMs I10 ONepalusaM MEXaHHYECKOM
00pabOTKU, Mun/wim,
N — KOJINYECTBO OIEepaluii MEXaHU4YECKO 00pabOTKH.

Ucxonss wu3 3nauenus K,, mo I['OCT 3.1112-84 omnpegensierca TUI
npousBojcTBa: npu K,,>20 — MenkocepruiitHOE IPOU3BOJICTBO;

npu K3,=10-20 — cpennecepuitHoe MPOU3BOACTRO;
npu K,,=1-10 — kpynHOcepuiiHOEe MPOU3BOICTBO;
npu K,,<1 — MaccoBoe Npou3BOJCTRO.

Jliist mpenBapuTensHOro pacuera K, JOMyCTUMO OTPAaHUYHUTHCS OTNPEIeTICHUEM
CPEIIHErO MITYYHO-KAJIBKYJSIIUOHHOTO BPEMEHHU IO TPEM XapaKTEPHBIM OIEpallusiM,
UCIIOJIb3Ys YKPYITHEHHbIE HOPMATUBBI, MTO3BOJISIONIMM ONPEIETUTh OCHOBHOE BpeMsI
Ha TEXHOJIOTMYECKOM IMepexojie Kak (DYyHKIHUIO JIMHBI U AuameTpa (IIUPUHBI)
oOpabatbiBaeMol TOBEPXHOCTH (Tab1.2).

Tabnuna 2
[Ipubnuxkennpie GopMyiabl I ONpPENETIEHUS OCHOBHOTO TEXHOJIOTMYECKOTO
BpeMeHU 7, 00pabOTKH MOBEPXHOCTEN HA METAINIOPEKYIIUX CTAHKAaX

HanmeHnoBaHMs NOBEPXHOCTEN U METO/IOB T, MUH

00paboTKH

|. Hapyoicuvie nogepxnocmu men epaujeHus
Touenue:

- yepHOBOE 110 11-14 kBayTETY 0,000075dxl

- yucTOBOE (OAHOKpaTHOE) Mo 11 KBanuTeTy 0,00010dxl

- yucToBOE 1O §-10 KBaIUTETY 0,00017dxI

- TOHKOC 0,00021dxl
ITonpeska Topia:

- yepHOBast Ra=6,3 MKM 0,000037(D*-d?)

- ypcToBast Ra=2,5 MKkM 0,000052(D*-d?)

- ToueHne KaHABKK Bpe3aHUEM 0,0001(D*-d?)
[[InudoBanue ¢ MpoaOJILHON MOJaYEH:

- npenBaputenbHoe 1o 10-11 kBanuTeTy 0,00012dxl

- yrcToBoe 1o §8-10 kBanuTETY 0,00015dxl

- YACTOBOE IO 6-8 KBAJIUTETY 0,00018dxI

- TOHKOE 110 5-6 KBaJIUTETY 0,00033dxI
[IInmudoBanue Bpe3aHueM:

- IpeaBapuTenbHoe 1o 8-11 kBanurery 0,0036d

- YUCTOBOE MO 6-8 KBAJIUTETY 0,0068d

- TOHKOE I10 5-6 KBaJIUTETY 0,0079d




Il. Tlosepxnocmu yununopuueckux omeepcmuii

- CBepnenue orBepctuil nuametpom 10 20 mm | 0,0001dx|
- PaccepiiuBanue oTBepCTUi AMAMETPOM
20-40 mm 0,00056dxI

- 3eHKepoBaHue 0,00021dxl
PasseprtriBanue:

- ICPHOBOC 0,0044dxl

- HMCTOBOC 0,00088dxI
PacraunBanue:

" TICPHOBO® 0,00013dx]

- yucTOBOE M0 §-10 KBanUTETY 0.00018dxl
Inudosanue: ’

- mpeaBapuresbHoe 1o 8-10 kBanuTeTy

- YACTOBOE M0 6-7 KBAaJIUTETY 0,00015dx|
Oo6o3nauenus: d — gumamerp; | — mimnHa 0,00058dxl

obOpabatbiBacMoii  moBepxHocth; (D-d) —

Pa3HOCTh  HAWOOJBIIETO U  HAWMEHBIIETO

nuameTpa o0padaTbIBaeMbIX TOpIla (KaHABKH).

Oxonuanue Tab1.2

HanmeHnoBaHMs TOBEPXHOCTEN U METO/IOB T, MUH

00paboTKH

I1l. /Inockue nosepxnocmu
dpe3epoBaHKe TOPIIEBOM Ppe30ii:

- YEPHOBOE 0,0059x|

- YUCTOBOE 0,0048xl1

-~ TOHKOC 0,0029xI
®pe3epoBaHUE YEPHOBOE LIUIUHIAPUUECKON

(bpesot 0,007x

- lllnudosanue:

- INIOCKOC TOpIOM Kpyra 0,0015)('

- nepudepueit kpyra 0,00008 Bx|

IV. 3y6uamwie nosepxnocmu
®dpe3epoBaHre 3yObeB  ITUIUHIPUYECKUX

3y04aThIX KOJIEC YEPBIYHOU (Ppe3oii:

- YepHOBOE (BEepTUKAJIbHAS 110/1a4a) 0,0049BxZ

- YUCTOBOE (BepTUKAJIbHAsI M0/1a4a) 0,0094BxZ
Jon6nenue 3yObeB:

- 4epHOBOE (32 OIUH 00KaT) Bxm(0,0035+Zx0,00071)

- "ICTOBOC Bxm(0,0032+7x0,00081)

- O6paboTka 3yObeB YEPBSIUHBIX KOJIEC 0,0603xD

O6o3HaueHus: B — mmpuHa BeHna, Z —
4KCII0 3yObeB; M — MOAYJIb




V. llInonounvle kanasxu

- [IpoTsiruBanue (| — aymuHA MPOTSHKKH ) 0,004xI

- Non6nenue (h — romyouna, | — nmuna masa) 0,002hxI

- dpesepoBanue naza Ha Bany KoHIEBoOU (dpe- | 0,008x|
30

- OpesepoBaHue Naza JUCKOBOM (pe3oit 0,004xI

K xapakTepHBIM TEXHOJIOTMYECKUM ONEpPaLUsM JOKHBI ObITh OTHECEHBI:

1)  onHa W3 MEepBBIX ONepanuii TEXHOJOTHYECKOTO MPOIIecca, BKIFOYArOIIas
TEXHOJOTHUECKHE TIEPEXO0/bl TMPEABAPUTENBHON 00paboTKu (HopMoOoOpa3yromux
(UMIUHAPUYECKUX HAPYKHBIX WU BHYTPEHHHUX U TUIOCKUX ) TOBEPXHOCTEN JeTalu;

2)  omepamnus, BKIIOYAIOIIAs TEXHOJOTHUECKUE TEPEXOJbl YHCTOBOU
00paboTKu HauboJsiee OTBETCTBEHHOW (TOYHOM U uHCTOM) dopMooOpasyrolei
MOBEPXHOCTH JICTaJIH,

3)  omepamus, BKIIOYAMOIIAs TEXHOJIOTHMYECKHE TEPEeXoabl 00pabOTKH
JIOTIOJIHUTEIBHBIX MIOBEPXHOCTEN (pasvaIbHbIX WK TOPLEBBIX OTBEPCTHM, [1a30B UIIH
JBICOK U JIp.) JAETaJu.

Jnis pacueta K, Hy’KHO:

1) o0o3HauuTh Bce oOpabaThIBacMble MOBEPXHOCTH JETaIM HAa €€ 3CKHU3e
mupaMu 10 YacOBOW CTpEJNIKE, HAuWHAas C HIDKHErO JIEBOTO yria, Hampumep, AJis
KPBIIIKH (pHC. 2);

2) Ha3HAYUTh TEXHOJIOTMYECKUI MapIIpyT 0OpabOTKH MOBEPXHOCTEN eTanu, B
3aBHCHUMOCTH OT KBaJIWTETAa TOYHOCTH pa3Mepa M IIEPOXOBATOCTH U 3aIlOJHUTH
rpadsr 1-5 Tabin. 3, uCONIB3ys CIPAaBOYHBIE TaHHBIE U3 Ta0I. 4.

Tabnuua 3

Mapuipyt 06pab0oTKH MOBEPXHOCTEN AeTAIN

IToBepxHOCTH (pa3mepsbl) Mertoabl DopMyJIbI
Homep | HaumenoBanue | Kpamurer | Ra, obpabotku | T,

MKM

1 2 3 4 5 6




TabOmuma 4
CpenHssi DKOHOMHUYECKass TOYHOCTh OOpaOOTKH M IIEPOXOBATOCTh IMOBEPXHOCTEH,
00pabOTaHHBIX Ha METAUIOPSIKYIITUX CTAHKaX

HanMeHOBaHMS TOBEPXHOCTEH M METOIOB Kpamurer | Ilapametp

00paboTKu IIEPOXOBATOCTH
Ra, Mxm

|. Hapyoicuvie nosepxnocmu men epauyerus

ToueHnne oTHOKpAaTHOE 12-10 6,3-2,5

ToueHue npeaBapuTEIbHOE (12-14) (6,3-12,5)

Touenue yncToBoe 11-9 1,6

ToueHne OHOKPATHOE

[lInmudoBanue o JHOKpATHOE 10-8 1,6-0,8

ToueHue npeaBapuTEIbLHOE

TodeHne MOTyINCTOBOE (12-11) (12,5-2,5)

TodyeHue ynucTOBOE 10-8 6,3-0,8

TodeHue npeaBapuTEIbLHOE
ToueHue ynucroBoe
[InudoBanue oJHOKpAaTHOE 8-6 8-6
ToueHue npeaBapuUTEIbLHOE
ToueHue ynucroBoe

ToyeHue TOHKOE 7-6 0,4
ToueHne 0THOKpaTHOE

[InudoBaHue MpeaBapuUTEIBHOES (8-9) (0,63)
nndoBanne 4MCTOBOE 7-6 0,4

ToueHue npeaBapuTEIbLHOE
ToueHue yncroBoe
nudoBanue nmpenBapuTebHOE
[InudoBanne yncroBoe 6 0,4
ToueHnne npeaBapUTENLHOE
ToueHue ynucroBoe
nudosanue nmpenBapuTebHOE
[IImndoBanue TOHKOE 6-5 0,2
ToueHue npeaBapuTEIbLHOE
ToueHue yncroBoe
[InudoBanue npeaBapUTeIbHOE
[Inudosanue yncrtoBoe

[InudoBanue ToHKOE 9) 5

Il. Ilosepxuocmu YUTUHOPUHECKUX

omeepcmull

a) 8 CHIIOWHOM Memaiiie

CaepieHue 12 12,5-6,3

CepieHue




3eHKepOBaHUE OJTHOKPATHOE

11-10

6,3-3,2

CaepreHue
Pa3BepThiBaHNE TOYHOE

8-9

3,2-1,6

CaepieHue
[IpoTsAruBaHue YUCTOBOE

8-9

3,2-0,4

CaepiieHue
3eHKEpOBaHUE OJTHOKPATHOE
Pa3BepTeiBaHME TOUHOE

8

1,6-0,8

CsepieHue
Pa3BepThiBaHNEe HOpMATBHOE
Pa3BepThiBaHNE TOYHOE

(11-10)
8-7

(1,6-0,8)
1,6-0,4

CaepiieHue

3€HKEPOBAaHUE OJJHOKPATHOE
Pa3BepTeiBaHME HOPMAIBHOE
Pa3BepTeIBaHME TOUHOE

1,6-0,4

CepreHue
[IpoTsaruBanue ToO4HOE
KanmmbpoBanue

8-7

1,6-0,4

Ilpumeuanue. OTBEepCTHE TUAMETPOM 0 8
MM C TOYHOCTBIO |IT7 W mIEpOXOBATOCTHIO
Ra=1,6-0,4 MKM moJy4aloT MO MapuIpyTy:
CaepJiieHue U pa3BepThIBAHUE TOYHOE

0) 6 3a20mo6Kax ¢ omeepcmuem

3EHKEpOBAHUE OJTHOKPATHOE
(pacTaunBaHUE YEPHOBOE)

12-11

6,3-3,2

3EHKEpPOBAHUE YEPHOBOE
(pacTaurBaHuE YEPHOBOE)
3eHKepOBaHUE YUCTOBOE
(pacTaunBaHUE YMCTOBOE)

(13-12)

10-9

(25-6,3)

6,3-3,2

3eHKepOBaHUE OJTHOKPATHOE
(pacTaunBaHuE YEPHOBOE)
PazBepTriBaHNE TOUHOE
(pacTaunBaHUE YMCTOBOE)

9-8

3,2-1,6

3EHKEpPOBAHUE YEPHOBOE
(pacTaurBaHuE YEPHOBOE)
3eHKEpOBaHUE YUCTOBOE
(pacTaunBaHK€ YUCTOBOE)
PazBepTeiBaHNE TOYHOE

1,6-0,8

3eHKepOBaHUE OJTHOKPATHOE
(pacTaunBaHuE YEPHOBOE)
PazBepThiBaHME HOPMAIBHOE
Pa3BepTriBaHNE TOUHOE

8-7

0,8-0,4

3€HKEpPOBAHUE OJHOKPATHOE
(pacTaunBaHuE YEPHOBOE)




Pa3BepThIBaHME HOPMAIBHOE
(pacTaurBaHKUE YUCTOBOE)
[lInmudoBanue oHOKpATHOE

8-7

0,8-0,4

3EHKEPOBaHUE OJJHOKPATHOE
(pacTaurMBaHKE YEPHOBOE U
pacTauMBaHUE YHCTOBOE)
Pa3BepThiBaHME HOPMAIIBHOE;
PasBepTeiBanMe TOUHOE
(pacTaurBaHH€ TOHKOE)

7-6

0,8-0,2

3eHKEpOBaHUE OJTHOKPATHOE
(pacTaurBaHKEe YEPHOBOE U
pacTayrBaHNUe YHCTOBOE)
HInmudoBanue mpeaBapUTEIbHOE
[InudoBanue yncroBoe

7-6

0,8-0,2

1. 7Inockue nosepxrnocmu

®pe3epoBaHre OTHOKPATHOE

12-11

3,2-1,6

®Dpe3epoBaHUE YEPHOBOE
Ppe3epoBAHUE YHCTOBOE

(14-11)
10

(12,5-3,2)
1,6-0,8

@pe3epoBaHNE YEPHOBOE
®pe3epoBaHUE YUCTOBOE
dpe3epoBaHUE TOHKOE

8-6

1,6-0,2

®peszepoBaHUE YEPHOBOE
®pe3epoBaHUE YUCTOBOE
[InudoBanue oJHOKpAaTHOE

8-7

1,6-0,4

®Dpe3epoBaHUE YEPHOBOE
®pe3epoBaHUE YHCTOBOE
[nudoBanue npeaBapuTEIbHOE
[InudoBanre YUCTOBOE

(9-8)

(0,8-0,4)
(0,4-0,1)

®pe3epoBaHUE YEPHOBOE
®pe3epoBaHUE YUCTOBOE
[InudoBanue nmpeaBapUTEILHOE
[InudoBanue yucTOBOE
[InudoBanne ToHKOE

6

0,2-0,05

IV. 3y6uamwie nosepxnocmu:

Crenensp
TOYHOCTH

a) YUIUHOPUYECKUX U YePBAYHBIX 3Y0Uamblx
KoJiec

dpe3epoBaHUe OJTHOKPATHOE
yepBsYHOU (ppe3oi

8-10

12,5-1,6

®pe3epoBaHUE MTPEABAPUTEIBLHOE
yepBsiUYHOU (ppe3oi
Ddpe3epoBaHe YUCTOBOE YEPBIUHOMN hpe3oit

©)
7-8

(6,3-3,2)

6,3-1,6

®pesepoBaHue MpeIBAPUTEIHHOE
4yepBsYHOU (ppe3oi




dpe3epoBaHKe YUCTOBOE YEPBIIUHOU Ppe3oit
IlleBuHTrOBaHKE

1,6-0,4

Lununopuueckux 3yo6uamoix Konec
Jlonbnenune nmpeaBapuTeIbHOS
Jlonbnenune yucToBoe

(6,3-3,2)
3,2-0,8

®dpe3epoBaHue MPEIBAPUTEITHHOE
YepBIIUHON Ppe3oit
JlonGaeHne 4ucTOBOE

3,2-0,8

®pe3epoBaHNe NPEIBAPUTENBHOE
YepBAYHOH (hpe3oit

dpe3epoBaHKE YUCTOBOE YSPBIUHOU (Ppe3oit
[Inmudoanue

7-5

0,8-0,2

0) Konuueckux 3youamoix xonec

®dpe3epoBaHUE OJHOKPATHOE JUCKOBBIMHU
MOAYJIBHBIMU (pe3aMu

9-10

12,5-3,2

dpe3epoBaHUE OJHOKPATHOE JUCKOBBIMHU
MOAYJIBHBIMH (pe3aMu

Crporanue yucToBoe

(Dpes3epoBaHrue 4YKHCTOBOE MABYMs (ppe3amu
METO0JIOM 0OKaTKH)

(9-10)

(12,5-3,2)

3,2-0,8

®dpezepoBaHue MPEIBAPUTEITHHOE
Crporanue 4ucToBoe
(bpesepoBanue YUCTOBOE)
[InudoBanue ynucToBOE

5-6

0,8-0,2

V. llInuyesvie nosepxrnocmu

a) Ha eany

®pe3epoBaHUEe OJTHOKPATHOE TUCKOBBIMU U
yepBsSYHBIMU (ppe3amul (MIPU IIEHTPOBAHUHU 10
Hapy>XKHOMY auameTpy «D» u OOKOBBIM
CTOPOHAM 3yObEB «B»)

11-6

3,2-1,6

®pe3epoBaHUE OTHOKPATHOE

[nudoBanue OJIHOKPaTHOE (mpu
IICHTPOBAHUH 110 BHYTPEHHEMY JHaMeTpy «0»
1 OOKOBBIM CTOPOHAM 3YOBEB «B))

7-6

1,6-0,8

0) 60 emynke

[IpoTsrnBanue 4ucTOBOE
(lonGnenue 4nucToBOE)

7-6

1,6-0,8

VI. IlInonounwvie kanasxu

a) Ha eany

®pe3epoBaHUE  YUCTOBOE  JTHUCKOBOM U
MIMOHOYHOM (hpe3oit

9-10

6,3-3,2

0) 60 emynke

[IporsiruBanue 4yucToBoe
(lonGnenue 4nucToBOE)

9-10

6,3-3,2




VII. Pe3vbosbie nosepxrnocmu [Tone

JIOTTyCKa
KpyrnpiMu mnamkamMu 89 12,5-6,3
MeTtuukamu 6H 6,3-3,2
®pesepoBaHue:
JTMCKOBBIMU (hpe3amu 69 6,3-1,6
rpebeHuaTsiMu (ppezaMu 69 6,3-3,2
ToueHue:
Pesamn 4h 3,2-0,8
I'peGenkamu 69 6,3-0,8
Bpamarommmucs pe3namu
(BUXpEBOM METO.) 69 3,2-1,6
CamMOpacKpBIBAIOIIMMHUCS TOJIOBKAMHU 4h 6,3-1,6
HakatrsiBanue:
IUIOCKUMH ILIAIIKaMU 69 0,8-0,4
pe3b0OHAKATHBIMU POJTUKAMHU 69-49 0,8-0,2

3) ucnosb3ysa AaHHbIe Ta0J.2 3anucaTh B rpady 6 TaOuuibl 2 YKpYIHEHHbIE
(bopMyIIbI sl pacyeTa OCHOBHOT'O BPEMEHHU.

4) g kjmacca THUIOBBIX Je€Taneil, K KOTOPbIM OTHOCHUTCS JaHHas [eTallb,
BBIOPATh U3 THIIOBOTO MapiipyTa 00pabOTKH TpU XapakTepHbIe onepanuu [4].

5) nmns Kaxaod W3 BBIOPAHHBIX OINEpalii HaMETUTh TEXHOJOTHYECKUE
IIEPEXObI, PACCUUTATH OCHOBHOE BPEMS 10 KAKIOMY IIEPEXOY, @ TAKKE pacCUUTATh
CyMMapHOE€ OCHOBHOE BpeMs Ha KaKJI0i OIlepaLu.

6) U1  KaXIOW TEXHOJOTMYECKOW Olepaluu ONpEeAeIuTh LITYYHO-
KAJIBKYJISILUOHHOE BpeMs T, ; JUIsl IBYX BO3MOXHBIX BapUAHTOB THUIIA MPOU3BOJICTBA
(715t METTKOCEPUMHOTO T j 5y UM KPYTTHOCEPUUHOTO Ty 1) TIO hOPMYTIAM:

TIIIK i mc — Pk MCXTO
, MUH 5)

THIK i ke — Pk ke ><To
, MUH (6)
TA€ Qx vier Pu ve — KOIPPULIIMEHTBI, B3ATHIC U3 TA0JL.5.;
T, — cyMMapHO€ OCHOBHOE BpeMsI Ha TEXHOJIOTUYECKOU OIEpaLvH.
Tabnuma 5
3nadenne kodpduimenrta @,

I'pynnel cTaHKOB ITpon3BoacTBO

MenkocepuiitHOe Kpynnocepuiinoe
ToxapHblie 2,14 1,36
CBepnuiibHbIE 1,72 1,30
[nudoBansHbIC 2,1 1,55
®pe3epHbIe 1,84 1,51
3ybope3Hbie 1,66 1,27




7) Paccumtarh cpemHee MTYYHO-KAIBKYJISAIIMOHHOE BpeMs IO TpeM
BBIOpaHHBIM OMEPAIIMsM ISl ABYX THUIIOB pOou3BoACTBa Tk cp Mc u Tk cp K¢ 1O
bopmyie (4).

8) Paccunrtarh TakT BhIMycKa geTajei mo ¢popmyie (3).

9) Paccumrate K30 mms aByx TumoB: K30 MC — a8 MEJNKOCEPHITHOTO
npou3BoCcTBa B K30 KC — [JIs1 KPYITHOCEPUIHOTO MPOU3BOACTBA 1O Gopmyie (2).

10) Paccumrate K30 kak cpemnee apudmernyeckoe A IBYX THIIOB
MIPOU3BOJICTBA MO (popmyIie:

K + K

30 MC 30 KC

K3O =
2 @)

11) o paccuntanHOMy 3HaueHUI0 K30 onpeneanTs TUI NPOU3BOJICTBA.

Onpeodenenue napmuu 3anycka oemaiel 8 nPpou3e00Cme0
Pa3smep nmaptum 3amycka aeTanei onpeaensoT no popmyre:
N xa
n=——
F , T (8)
rae N — rooBoit 00beM 3arycka aerasiei,
N — MepUOANYHOCTH 3aIyCKa JIeTajeil B IPOU3BOJICTBO,
F — mianoBoe konuecTBO pabounx JHEH B TOLY.
IleproayHOCTH 3amycKa IPUHUMAIOT PABHOM:
a=1 — iy MaccoBOTO MPOU3BOJICTBA,
a=5 — I KPYITHOCEPHIHOTO MMPOU3BOICTRA,
a=10 — s cepuitHOTO MPOU3BOJICTBA,
a=20 — 11 MEeTKOCEPHITHOTO MPON3BOICTRA,
a=240 — ny1s eMTMHAYHOTO TIPOU3BOJICTBA.



3.1.4. IIpumep pazpabomku mapupyma o6pabomku no8epxHocmet KpbluKu
JIis KpBIMIKY, W300pakeHHOW Ha puc.l mMapmpyT oOpabOTKH MOBEpXHOCTEH
KPBIIIKA CBEJICH B Ta01.6.

Ta0muna 6
TexHomornyeckue MapupyTsl 00pabOTKH MOBEPXHOCTEHN KPBIIIKH
IToBepxHOCTH (pa3mepsbl)
Ne | HaumenoBanue <1:> ég Ra, 6 6MeTOﬂH Gopmyist T,
% % 2 iy | ©0PaOOTKH
ZEE
1 | Topen 14 (10) 1,6 | OnHOKpaTHAS 0/000052(D*-d%)
(uncroBas)
HOJIpe3Ka.
[Imudosanue 0.00008B*I
OJTHOKPATHOE
2 | YrnoBas 14 6.3 | IIpopeska 0.0001*(D*-d%)
KaHaBKa
O 45°
3 | ba3oBsIit 9 1,6 | Toueune 0.0001d*l
IUTAHJIP OJTHOKpPATHOE
(urcToBOE)
Imudosanue 0/00015d*1
OJTHOKpPATHOE
4 | HapyxHas 14 6.3 | ToueHue 0/000075d*I
dacka Mpe/IBapUTEIbHOE
nox 45°
5 | Topen 14 (9) 1.6 | Ommoxparnas (| 0/000052(D*-d?)
YUCTOBAS )
MoJIpe3Ka. *
IImdosate 0.00008B*I
OJTHOKPATHOE
6 | OTBepcTue 14 6,3 | CBepieHue 0.0001d*I
7 | Topen 14 6.3 | Iompeska 0/000037(D*-d%)
JepHOBAs
8 | Hwmmuap 14 6,3 | ToucHue 0/000075d*I
HapyKHBIN IIpEIBAPUTEIILHOE




1. ¥V HapyxHOU IUIMHAPUYECKON MOBEPXHOCTH - Topua l(puc. 1) xBaiuteT
KoopauHupyomiero pasmepa 10mm -14, a mepoxoBaroctb Ra=I.6mxm. [ns
YAOBJIETBOPEHUsT oOenx TpeOoBaHU BbhIOMpaeM u3 Tabn.4 MapumipyT 00pabOTKH:
OJIHOKpaTHOE To4YeHUE (TOJPE3Ky C YUCTOBBIMH pPEKHMaMH) U OIHOKPATHOE
nudoBanue (C peKMMaMHU TPEIBAPUTEIBHOTO NUIM(OBAHMS), HO TPU ITOM
TOYHOCTh 00paboTku Oyzaer 10 kBamuTeTa, HO 14 KBaJIUTET TOYHO OOECIIEUUTCH,
nodtoMy B rpade kBanurer crouT 14(10). s ogHOKpaTHOM MOJpE3KH Topia ¢
Ra=2.5uxm u3 tabm. 2- To=0.000052(D* d°). Jns OZHOKPATHOTO MLTH(OBAHHS
Topia GOPMYJIBI I HAPYKHBIX IMUJIWHAPHUESCKUX TOBEPXHOCTEH B Tabn.2 HET, HO
ATOT TOpell MOXHO THUM(OBATh Ha TUIOCKONIIN(GOBATLHOM CTAHKE C KPYTIIBIM
crojoMm mepudepueii kpyra. Torga u3 tadm.2 dopmymna T,=0.00008*B*|, mpuaem
dbaHer KPBIMKH (3aKPBITHIA TOPEI) MPECTaBIsIEM B BUJE PA3BEPTKU - pa3pe3aHHBINA
BEPTHKAIBHO M PAa3BEPHYTHIA B BUJE NOJOCH ¢ jiuuHOW |=2D, n mmpunoit B=(D-
d)/2.

2. VrnoBas KaHaBKa C TOYHOCThIO 14 KBajguTeTa M C IMIEPOXOBATOCTHIO
Ra=6.3uxm monydaercss w3 Tabn.4 MpenBapUTEIbHBIM (YCPHOBBIM) TOUCHHEM -
npopeskoit. [l JaHHOTO YKPYMHEHHOTO pacueTra IpPUHHMAeM, 4YTO KaHaBKa
pope3aeTcs TOJNbKO B uiuHApe (a He moa yriom 45°), Toraa u3 1ab6a.2-7,=0.0001
(D3-d).

3. Jns 0GazoBoro uuiauHApa TOYHOCTH 9 kBanmutera u Ra=I[.6mxm
o0ecrneunBalOTCsl OJTHOKPATHBIM TOYECHUEM U OJTHOKPATHBIM IuTM(oBaHHEM (Tabi1.2).
Jlis omHOKpatHOro (umcroBoro mo 1l1kBamurery) todenms 71,=0.0001d*l, a ms
oxHOKpatHOTro mutudosanus 7,=0.00015d*I.

4. HapyxHas ¢(acka ¢ TOYHOCThIO 14 KBaJMTETa W C LIEPOXOBATOCTHIO
Ra=6.3mxm nonydaetcst u3 Tabi.4 npeaBapuTeNbHbBIM (U€pHOBBIM) ToueHreM. Toraa
n3 tabi.2 -7,=0.000075d*I.

5. Ilpm moapeske Toprma S5 Tak ke Kak W Topmal C TOYHOCTBHIO
KOOpAMHUPYIOIIEro pazMepa 28Mm-14 kBanurera 1 Ra=1.6Mkm 13 Ta61.4 BEIOMpaem
OJTHOKpAaTHOE TOYEHHUE (YUCTOBYIO MOJPE3KY) U OJHOKpaTHOE nutudoBanue no 10
kBanutery. M3 Tabm.2: s 4ducToBOM moape3ku T 0=0.000052(D2- d2), a JuIs
YUCTOBOTO MNUIM(OBAHUS HA TUIOCKONUIM(OBATHLHOM CTaHKE C MPSIMOYTOJIbHBIM
crosiom T,=0.00008*B*|, mpuuem B=I=D, T. k. TOpeI OTKPHITHII.

6. Kpenexnoe otBepcthe ¢ TOYHOCTHIO 14 kBamutera W Ra=6.3MkM B
CIUIOLIHOM MaTepuaje ToJiydaeTrcss cBepieHueMm (tabmn.4), a wu3 Tabn.2-
To=0.0001%*d*I.

7. Hapy>xHbIi TOpel 7 ¢ KOOPAUHUPYIOIIUM pa3mMepoM 14 kBanuTeTa TOUHOCTH
u Ra=6.3mkM mnomydaeTcsi npeaBapuUTENbHBIM TOYEHHUEM-TIOApE3Kor (Tabn.4), a
To=0.000037(D*-d%) u3 Tabn.2.

8. Hapyxuspii muuaAp (uianiia umeer To4HOCTh 14 kBanmuteta Ra=6.3mkwM,
03TOMY 00padaTeIBaeTCs MpeaBapUTEIbLHBIM ToYeHUEM (Tabm.4), u 7,=0.000075d* |
(Tabmn.2).

3.1.5 Ilpumep evidopa mpex onepauuii u3 MmMUNOBO20 MAPUIPYMA
MexHO102uYeCKUX onepayuii 00padomKu KpoluiKu

Huxe, B kauecTtBe mnpumepa (Tabn.7/), TpUBENEH THUIOBOW MapIIPYTHBIH
texHosornueckuit mponecc (TI1) o6padoTku apyro# kpeimku. KanaBka s Bexoaa



nM(oBaTbHOIO Kpyra €cTh ToJbKO Ha muiauuApe. LllepoxoBatocTu moBepxHoCTEN
yKa3aHbl HE BCEX ONEPALMOHHBIX 3CKM3aX, a HY)KHO yKa3aThb - Ha BcexX. B onepauuu

020 IMPUBCACH BAPpHUAHT BBIIIOJIHCHHUA €€ HAa TOKAPHO-PCBOJILBCPHOM CTAHKC.

Tabmuma 7
TexHOTOrnYeCKuii MapuIpyT MEXaHUYECKON 00pabOTKU KPBIIIKU
Hanmen O6op I1 HNuctpym OneparioHHbIA

OBaHUE 7Tana, | yIOBaHUE | PUCIOC | EHTHI 3CKH3
orepaIuu o0OneHu

e
005. ToxkapHo- | CtaHok VYBII Pe3sibt /
BUHTOpPE3HAasl | TOKapHO- (matpo | ToKapHble U3 7R
1. Tlomgpe3aTh | BUHTOpPE3H | H BK6: I
Toper 2. 139171 TPEXKY | IPOXOIHOM, g B
2. Touuts | 16K20I1 JJA4YKOB | MMOJPE3HOMN A "
IIOBEPXHOCTH 1 BII Lt

camoLe 7

10

HTPUPY = Y

FOLLINIA )
010. Toxapuo- | CraHok VYBII Pesumr A
peBOJIbBEpPHAs | TOKApPHO- (matpo | TOKapHble W3 .
1. Tlompesats | peBOJIBBEp | H BK6: y Ak
TOpLEBI 2 1 3. HBII TPEXKY | OAPE3HBIE, ’ o , b
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020. Cranok VBII Hab6op u3 |
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Tunosoi TII u3 Tabn.7 agantupyem K o0OpabOTKe paccMaTpUBAEMOW KPBIIIKU
(puc.1) ¢ yaerom Tabm.5 (mpumeM 0003HAUCHHE TOBEPXHOCTEN KaK Ha puc.2).
1) 005 TokapHas ornepanus OCTaHETCS HEM3MEHHOM:
1. IToxgpesars Topen 7.
2. TounTte nuIUHAP 8.

2) B 010 TokapHyr oOmnepanyi0 BHECEM H3MCHCHUS- IMPUMEHUM
TG depeHIIMPOBAHHYIO OIEpaIMIo C MOCIE0BATEIbHBIM BBIIIOJIHEHUEM M1EPEX00B
HAa TOKApHO-BUHTOpE3HOM cTaHke Mojenu 16K20 (mpumem o06o3HaueHUE
MTOBEPXHOCTEHN KaK Ha pUC.2) :

1. TloapesaTs Topel 5 ¢ MPUITYCKOM 01 HUTH(POBAHUE.

2.  TouuTth HUIUHIP 3 C IPUITYCKOM IO/ NITHU(OBAHUE.

3. Tloapesats Topen 1 ¢ npuiryckoM o nuiudoBaHUeE.

4. TouuTh KaHABKY 2.

5. Touuts dacky 4.

3) 015 cBepiunpHyIO ONepalnio OCTaBUM 0€3 U3MEHEHHUIA:

1. Ceepnuth 4 oTBepcTus 1.

4) B 020 kpyrmonuin@oBajibHYIO0 ONEPALMIO0 BHECEM M3MEHEHHS - OCTaBUM
TOJIBKO Tepexo]l HUIM(OBaHMS LHWIMHApA, T.K. TOPLBl HAa OCHOBAaHUU TaOI.6
NUIHQYIOTCS Ha MIOCKOUUTH(POBAIBHOM CTaHKE.

1. lnudosats mumuHIp 3.

5) Benem HOByMO MI0CKONITU(GOBAIBHYIO OTEpaIfio (Ha CTAaHKE C KPYIJIbIM
ctosiom) 025:
1. lllnmudosars Toperr 1.

6) Bsegem HOByI0 IJIOCKONUIM(OBAIBEHYIO OMepaluio (Ha CTaHKe ¢
npsIMOYTOJIbHBIM cTosioM) 030:

1.1llnudosaats Toperr 5.

BriOepeM u3 6 omnepariuii Tpu XxapakTepHBIE:

1. Onepauust  npeABapuTeIbHOM  00paboTku  GhopMOOOpa3yrOIIUX

noBepxHocTel KpoImku-005, Ha KOTOpoW oOpadarbiBatoTcs 2 (GopmooOpasyroiue
MTOBEPXHOCTHU HaPYKHBIA TOpEL 7 U HAPYKHBINA HUJIUHID 8.

2. Oneparust YMcTOBOM 00pabOTKM HanboJiee OTBETCTBEHHOM MOBEPXHOCTH
— 020, Ha KoTOpOI 0OpabaThIBaeTCs 0A30BBIN LHMIMHIP MO0 9 KBATUTETY.

3. Omneparusi  00paOOTKM  JOTIOJHUTENBHBIX MMOBEPXHOCTEH —
CBEPJIMJIbHAS.

015-



Pacuem wimyuno-kanokyniayuonno2o epemeHu Ha 6blOPAHHBIX ONePaAYUsX
a) 005 TokapHO-BUHTOPE3HAS;
1. IToxpesats Topen 7 ¢ auamerpamu D=86 mm u d=0 mm.
7,,=0.000037(D?-d%)=0. 000037*86°=0.2 7mur.
2. Touwnts numuaap 8 ¢ nuamerpoM D=52 MM u I=15 mm.
T,,=0.000075d* 1=0.000075*52*15=0.58 mun.
OcHOBHOE BpeMs Ha TOKapHYIO OIepaIiuio
Tomn=Tor+ T =027+ 0,58 = 0.85 mun.
J171s1 TOKapHBIX CTaHKOB (Tadd. 5):
- IPU MEJIKOCEPUIHOM MPOU3BOACTBE @, ,,.—2,14;

- IPU KPYIMTHOCEPUIHOM TTPOU3BOJICTBE Py (—1,30.
I TyuHO-KAIBKYISIIIHOHHOE BpeMsl Ha TOKApHOW OTIepaIiu:
- IIPU YCIIOBHO MEITKOCEPUIHHOM MTPOU3BOICTBE
Tuimuse=Tom x @, ,.=0.85 x2,14 = 1.82 mun.
- IIPU YCIOBHO KPYITHOCEPUIHOM MPOU3BOICTBE
Twscmre=T0m X Qe =0.85 x 1,36 = 0.63 mumn.
0) 020 KpyrnonuidoBanbHast oneparus

1. Ulnmudosare munuaap 10 muamerpom d=52Mm Ha mHY |=15MMm
OJIHOKPATHO

7,.,=0.00015d*1= 0,00015 x52 xI15= 0.11 mun.

JIns nutndoBaIbHBIX CTaHKOB (Ta0. 5):
- MIPU MEJIKOCEPUHHOM TIPOU3BOJCTBE @, ,,c—=2,1;
- MIPH KPYITHOCEPUHHOM TIPOU3BOJICTBE
Ox ve—1,95.
I Ty9HO-KAIBKYISAIIMOHHOE BpeMs Ha MITHU(GOBATLHYIO OTEPAITHIO:

- P YCIIOBHO MEIIKOCEPUHHOM TMPOU3BOJICTBE
e = Lowe X Qe=0.11 x2,1 = 0.23 mumn.

- IIPH YCIOBHO KPYITHOCEPUHHOM IPOU3BOJICTBE

Torcwie = Tous X @i e = 0.11 x 1,55 = 0.17mun.

0) 015 BepTukaibHO-CBEpIMIIbHASL ONEpars
1. CBepnutb 4 otBepctust auamerpom d=8mm Ha mnHy 1=10Mm
To=4x0.0001 xd x1.=4x0,0001 x8 x10= 0.03mum.
J11st CBEpIMIIBHBIX CTAHKOB (Ta0II. 5):
- IpU MEJIKOCEPUIHOM MTPOU3BOICTBE
Pen=1.72;
- NpU KPYITHOCEPUITHOM TIPOU3BOICTBE
Ox «e—1,30.
I TyuHO-KaNBKYJISIIMOHHOE BpEeMs Ha BEPTUKATbHO-CBEPIIMIIBHYIO OTIEpaIlHIo:

- TP YCIIOBHO MEJIKOCEPUHHOM MPOU3BOJICTBE
Trcene = Toe X Qe =0.03 x1.72 = 0.05 mumn.
- TP YCIOBHO KPYITHOCEPUIHHOM MPOU3BOJICTBE



Tiicve= Toe X @y e = 0.03x 1,55 = 0.05mumn.

5. Pacuer CPCOAHCTO IMNTYYHO-KAJIBKYILIIUOHHOI'O BpPCMCHHU Ha OIICpAIlHIO

MEXaHUUECKON 00paboTKH
[Tpu yCIIOBHO METKOCEPUIHOM MPOU3BOJICTBE

T +T +T

oK T MC mK 11 MC oK C MC

IIK. MC.C. 3

- 1.82+0.23+0.05
3

[Ipu ycnoBHO KPYITHOCEPUITHOM MPOU3BOICTBE

T +T +T

mK ITI KC MK I KC IK C KC

IK.KC.Cp. = 3 ¢

~0.63+0.17+0.05

=0,70 _

HH

-0.28

HUH

6.PacyeTt TakTa BbIITyCKa AeTanen

D
o I[><6024015><60230’1 MUH

N 8000 ur

7.Pacuet K30 HJI ABYX THUIIOB IIPOU3BOACTBA:
- A MGHKOCCpHﬁHOFO IIPpOU3BOACTBA

K = T _ 30,1 _ 43
T 0.70

IIK MC Cp

- ISl KpPYITHOCEPUMHOIO IPOU3BOACTBA

K, =—0! _301 107
T 0.28

OIK MC Cp

8.Pacuert K30
K _K30 Mc+K30Kp _43+107_
30 ¢p 2 2

9. Onpenenenrie TUNa TPOU3BOJCTBA

5

3nauenna K,, ,=75 mnomano B wuHTepBan Ksz0.>20, T.e.

MEJIKOCEPUIHOE.

IIPOU3BOJICTBO



3.1.6 Onpeoenenue napmuu 3anycka oemaieii 8 NPOU3BOOCH 80
[TapTus 3amycka neTaneil B KpyIHOCEpUHHOE MTPOU3BOJICTBO paBHA

N xa 8000x 20
n=—""= =67
F 240 urr

3.3. UcxoaHnbie JaHHBIE

Bo Bpems mnpoBeneHuss NPaKTUUECKOTO 3aHATUS OHJIAMH HEO0OXOAMMO
BBITIOJTHUTh AHANIM3 MCXOJHBIX JIaHHBIX i npoekTupoBaHusi TII m3roroBieHus
KPBIIIKA, YEPTEeK KOTOPOM M OO0BEM BBIMYCKAa BBIAAIOTCS B KAUE€CTBE MCXOJHBIX
JTQHHBIX.

Homep Bapuanta 3amgaHusi BbIOMpaeTcs W3 TaOMUIBI 6 B 3aBUCHUMOCTH OT
MOCJICAHETO U MPEIOCIICTHETO0 HOMEPOB JOTOBOPa Ha OILIaTy 00yUCHHS.

Tabmuia 6

Howmepa BapraHTOB 3a/1aHMii 110 TPAKTUYECKOM padoTe

[Tocnennun [IpennocnenHuii HOMEpP IOroOBOpa

HOMED B0 |1 2 3 4 5 6 7 8 9
JIOTOBOpE

0 1 |2 3 4 8 6 7 8 9 10
1 11 |12 |13 |14 |15 |16 |17 |18 |19 |20
2 1 |2 3 4 9) 6 7 8 9 10
3 11 |12 |13 |14 |15 |16 |17 |18 |19 |20
4 1 |2 3 4 5 6 7 8 9 10
5 11 |12 |13 |14 |15 |16 |17 |18 |19 |20
6 1 |2 3 4 5 6 7 8 9 10
7 11 (12 |13 |14 |15 |16 |17 |18 |19 |20
8 1 |2 3 4 5 6 7 8 9 10
9 11 |12 |13 |14 |15 |16 |17 |18 |19 |20




B kauecTBe MHIMBUAYAJIbHBIX 3aJaHUA JaH YKPYHHEHHBIA 3CKW3 TIIyXOW
KPBIIIKY (prc.8) u Tabnuilbl 7 U § ¢ BapruaHTaMH 3aJjaHuM.
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Puc. 8. YKpyIHEHHBII 3CKU3 NTyXOW KPBILIKA



Ta0mumna 7.
£

PazMmepsl geTajeil 18 HHIHBHIYAJIbHOTO0 3a1aHHA

MNe gapu- | logoeas PazMeprl IeTaTH E COOTESTCTEHH € 0D0ZHAYSHHEM PHC. 5
aHTa nporpamma | Dy, | Do, | Dy, | Dy, | Ds, | Ly, | Lo, | Ls, | B | 8o, Ry, | Ray, |Rap, |Fa;, [Ty, | Tz, | N
BEOTYCEA, | MM | MM | MM | MM | MM | MM | MM | MM | MM | MM MM | MEM | MEM | MEM | MM | MM
T TOT
1 3000 130110 78 | 90 | 9@ | 16| 26| 6 [05] 5 |16)035) 16 (16 |16 |04]0020]6
2 7000 150|130 8 | 110 9 | 16| 26| 7 [05| & |2010) 25| 16 | 1.6 |04]|0025]6
3 7500 100 86 | 62 | 72 |66 | 14| 22| 5 |05] 3 |16]|03) 25|25 |25 (0200206
4 a00 170 150|110 130 9 | 18 | 28| & (05| & |20)10) 25| 16 | 1.6 |04]|0025]6
3 10000 170 145|100 120 11 | 18 | 30| & (05| & |20|1,0) 25|25 | 25 |04]|0025]4
6 8000 o0 | 76 | 2 | 62 |66 12|20 5 |05 5 [16|05] 16 | 16 | 25 (02(0016(6
7 12000 140|120 86 | 100 @ | 15| 25| 6 [05] 5 |16]|03) 25|16 | 25 |04]|0020]|6
8 11000 115|100 75 | 83 |66 14| 22| 6 |05] 53 |16|03) 16|25 |25 |02|0020]6
9 11000 165|145 107|125 @ | 18 | 28| 7 [05| & |2010) 16| 16| 1.6 |04]|0025]6
10 6000 400115 76 | 90 | 11 | 16| 28| 7 |0O5] 5 |16|03) 25 16|16 |04]0020]4
11 14000 160 140 (102|120 9@ | 16| 26| 7 [05| & |20]1,0) 25|25 |25 |04]|0025]6
12 3000 175|150 (105|125 11 | 16| 28| & |05| 5 |16|03) 25| 1,6 | 1.6 |04]0025]4
13 8000 190 165|122 | 140 11 | 18 | 30| @ (05| & |20|1,0) 25|25 | 25 |04]0025]4
14 2000 2000 175|130 150) 11 | 20| 32| 9 |05 8 |20(10) 16 | 16 | 25 (04(0025(4
15 11000 160 135 84 | 110 11 | 15| 27| 7 |05| & |20]1,0) 25| 16| 25 |04]0025]4
16 12000 110 90 | 62 | 72| 9 | 15| 25| 5 |05] 5 |16|03) 16|25 |25 |04]|0020]4
17 7000 180 | 155|108 | 130 11 | 20| 32| & |05| 5 |16]|03) 25| 16| 1.6 |04]0020]4
18 10000 100) 80 | 52 | 62 | 9@ |12 22| 5 |05] 5 |16|03) 252525 |04]0016]4
19 14000 125|105 72 | 85| @ | 15| 25| 6 [05] 3 |16|03) 25|16 | 1.6 |04]|0020]4
20 8000 150|125 86 | 100 11 | 16| 28| & |05| 5 |16|03) 16| 1,6 | 1.6 |04]|0020]4
Tabnuna 8
Mapku marepuanon

Homep 1 2 3 4 5 6
3aaHus
Mapka CY10 CUl15 CY20 Cu2s C430 Cu3s
Martcpuaia
Homep 7 8 9 10 11 12
3aaHus
Mapxka CYl10 CYl5s CU20 Cy25 CY30 CU35
MaTcpuralia
Homep 13 14 15 16 17 18
3aJaHuAd
Mapka CY10 CUl15 CY20 Cu2s C430 Cu3s
MartcpHraia
Howmep 19 20 - - - -
3a1aHus
Mapka CHI10 | CHYl15 = = = =
Martcpuralia




Ilocnedosamenvrnocms gvinonnenus padomaol
Paboty cnenyeT BBINONHATH aHAJIOTMYHO NPUBEICHHBIM IPUMEPaM.
Cooepiicanue omuema

HanmenoBanue u 1enb paboThI.

YepTex KPBILIKK B COOTBETCTBUH C BAPUAHTOM 33JaHUS.

CxeMa KphIIIKU ¢ 0003HaYeHuEM 00pabaThIBAEMBIX TTIOBEPXHOCTEH.
Onucanve Ha3HAYEHUS U KOHCTPYKIUU AETAIIH.

Onucanne Marepuana JeTajil U €ro CBOMCTB.

Onpenenenue OpraHU3LHOHHO-TEXHUYECKHX XapaKTePUCTUK
IIPOU3BOJICTBA.

ok wbdE

BHUMAHMUE:

B nmpakthueckux paboOTax  OCYIIECTBISIETCS  MPUHIIMIT
CKBO3HOI'O MPOEKTUPOBAHUS, T.€. MOCIeaylomas padoTa, Kak
MIPAKTUYECKas, TaK W KOHTPOJIbHAS, BBIMOJHSIECTCA Ha OCHOBE
NpEeabIAYIIEH, TO3TOMY HEOOXOJIUMO COXPaHATh OTYETHI O BCEX
paboTax.

Hns cryaentoB npoduiist 15.03.01.02 otyetsl no «OcHOBamM
TEXHOJIOTUM  MAlIMHOCTPOCHUS»  OyJIyT  HCIOJb30BaHbl B
maciuIuinHe  «TexXHoJoruss  MalmMHOCTPOSHMSD» KAk IS
BBINIOJIHEHUSA TMPAKTUYECKUX M KOHTPOJBHBIX pPabdOT, TakK W
KYpPCOBOTO MPOEKTA.



