KypcoBoe npoekTupoBaHue

II0 TEXHOJOI'MN MAIIINHOCTPOCHUSA



KYPCOBOE IPOEKTHPOBAHHUE
1O TEXHOJIOIT'M MAHIMHOCTPOEHMUA

YyebHOe mocoodue

B yueOHOM mocoOuM M3II0KEHBI OCHOBHBIE BOTPOCHI MPOCKTUPOBAHUS TEX-
HOJIOTHYECKUX TPOIIECCOB MEXaHWYECKo 00padoTku netaneil. OCBEIICHBI TaKXKe
TEMaTHKa, COCTaB, 00BEM, CTPYKTYPHOE TTOCTPOEHUE U MpaBuiia 0(hOPMIICHUS TIPOCK-

ta. [locoOue noarorosyeHo ¢ yuerom HoBbIX ctannapToB ECTIII u ECT/I.



001107 (o1 (0) 3 (< TR OPPR 5

1. Coneprxkanuie U OpraHu3alusi KypcoOBOTO MPOCKTUPOBAHUS ......vverurerrveeerineerneesneess 6
1.1. Henp n 3a0a4 KypCOBOTO IPOCKTUPOBAHHUSI «....vvveeniriessirreesssneeessinensssnnesssnneeens 6
1.2. Tema, cocTaB U 0OBEM KYPCOBOTO TIPOCKTA ....vveervvearvreesireessreesnreeassneessneesneesnness 6
1.3. [Ipumenenue DBM u snementoB CAIIP s penieHus: TeXHOJIOTHYECKUX 3a1au
B KYPCOBOM TIPOCKTEC ... veeureesnreeasseeesseessseesuseessseesssesassssassssesssesssessnsessnsessssneesneesnneens 7
1.4. Opra"uzanysi KypCOBOTO MPOCKTUPOBAHMS «....evuvvrreeessrrrreeessssrnresssssnneeesssssssees 8

2. O6mue npaBuiia OPOPMIICHUS KYPCOBOTO TPOCKTA ..vvenvrernrranreereesiresnnesseesseesseeses 10
2.1. OpopMIICHHE TOSICHUTEITBHOM BATTHCKH ...vvveivvieessreessssreesssseessssnesssssnessssneessnns 10
2.2. OdopmieHre rpaduUECKON YACTH MPOCKTA ..e.vvevrerrreenreereesieesieesneesseesseesseenns 13

2.2.1. PaGo4nie YEPTEIKU ICTAITH 1 3ATOTOBKH ..vvveiivveeeivreeesireesssireessssneessssesssssnes 13
2.2.2. COOpOUYHBIN YEPTEK MPUCTIOCOOTICHUST .vvvverrvvrressrreresrreessssrnssssseessssesssssnes 15
2.2.3. TEXHOIOTHUCCKHIE DCKHUBBL....ceeuvrreaurreesaureresasseeeaasseeessseesasnessssseessasseessssens 16
2.3. OdopmiteHHE TEXHOIOTHICCKON JOKYMEHTALTHH ..vvvevvveeessrreeesssneessssnessssneesnns 18
2.3.1. Ilopsaok 3anmonHeHus: MapupyTHoi kaptel (popma 1, la, 16 TOCT 3.1118-
72 RSP RTPRRTPRN 19
2.3.2. [lopsaok 3anosiHeHus! orniepalluoHHon kapTel (popma 2, 2a, 3 TOCT
TN ) PSP 20

3. IIpoekTrpoBaHKE TEXHOJIOTHYECKOTO MPOIEcca MEXaHUYECKON 00pabOTKU JeTaln

B KYPCOBOM TTPOCKTE....uveeaureeasneeassneassseessnesssseesssesasnesassesassseessneesssessnnessnsessnsesensesessnes 23
3.1. BBEICHUE U 3a7QUM TIPOCKTA ....vvvreirrrreesssreeessrneesssseesssssssesssseesssssesssseessssesssssnees 25
3.2. Ucxonnast nHPOpMAITHUS TSI KYPCOBOTO ITPOCKTA.ve..vvvvreisrrreessereesssrenesssseeesssnes 25

3.2.1. Cny:)xeOHOE Ha3HAYEHUE U TEXHUYECKAS] XapaKTEPUCTUKA JETAIM ............ 26
3.2.2. AHanu3 TEXHOJIOTUYHOCTH KOHCTPYKIMHM ACTAT  ..vvvveesisvrrrreessssrneneessssnnnenss 28
3.2.3. OnpeneieHrue TUTIA TTPOUBBOMCTBA ... .vveerrresreessreessreesnesssesassesessneesneesnneens 30
3.3. AHanu3 UCXOIHBIX JAHHBIX I pa3pabOTKH TEXHOJIOTHYECKOTO mpolecca.... 36
3.4. Pa3paboTKa TEXHOJIOTHYECKOTO MPOIECCa OOPAOOTKH ACTATM .....vvvenvrearerenene 38
3.4.1. BeIOOp TUIIOBOTO TEXHOJIOTHUYECKOTO TIPOLIECCA +..vvvernrersnreeasneeesnneessneesnneess 39
3.4.2. AHanu3 3aBOJICKOTO TEXHOJIOTHYECKOTO Mpoliecca 00pabOTKH AeTamy ..... 41
3.4.3. BeIOOp MCXOMHOM 3aTOTOBKU U METOJIA €€ U3TOTOBIICHHUS .....vvveenvveeenennnsns 42
3.4.4. DJKOHOMHYECKOE 0OOCHOBAHUE BBIOOPA 3ATOTOBKH ..vvveervvveesvrenessrnesssnnenns 61
3.4.5. BBIOOP TEXHOTOTHUCCKIX 083 ..vvieirvrresisrrresiireeesssreeesssnnesssnesssssesssnsseessnsnnenns 66
3.4.6 BBIOOP METOTOB OOPAOOTKHM .....vveenviieeasiiieesurreesasereesssteeesssseeesssseesssseesssnnenas 69
3.4.7. Pa3zpaboTka TEXHOJIOTUYECKOTO MAPIIPYTa OOPAOOTKH JACTATH ................. 71
3.4.8. DxoHOMHYECKOE 000CHOBAaHME BHIOOPA TEXHOJIOTHYECKOTO MapIIpyTa
OOPAOOTKH JIETAITH .vvvevvveessreesssssenessssnesssssesssssensssssessssssssesnsssssssssesssssenssnssesssnsneenns 74
3.4.9. BBI00Op CpeACTB TEXHOIOTHUSCKOTO OCHAIICHHS +vvvvvveeesvreessrenesssnessnsnnenns 76
3.4.10. Pa3zpaboTka TEXHOJIOTMYECKUX Onepanuii 00pabOTKH ETAMH. ................. 80
3.5 TEXHOTOTHUCCKHE PACUETDBL...c...uveeeiureeeessrreessureeesasseeesasseeesanseessssesssssseesssesssannns 82
3.5.1 PACUET IIPHUITYCKOB ... .vveiiiiiieisirieesitee e s e s snse e s e s e e s e e esnre e e nnnee e 82
3.5.2 Pacder TOYHOCTH MEXAHUIECKON OOPAOOTKH ...c.vvvervreevrieririeniieesieeesieeenenas 88
3.5.3 PacyeTr TEeXHOJIOTUYECKUX PAZMEPHBIX HETICH .....vvvreruvieeeiiiiieeiiieeesiieeesieeens 89
3.5.4 PaCUET PEKMMOB PEBAHMS ...cnvrvreisrreeessnrensssnreesssssesssssesessssesssssnesssnssesssnsnnesns 95
3.5.5 PacyeTr TEXHUYECKOU HOPMBI BPEMEHH . ....cc..vvveeanrrreesrreesairneessnneeesssseeessnnneens 98

4. TIpOEKTUPOBAHUE TIPUCTIOCOOTICHHUSI ... .vvvenreeasreeesnreesieeesnreesnneearesasneeesnneesnneesnneess 103

4.1 Pa3paboTKa TEXHUUCCKOTO BAMAHMS . vvveeuvreeessrreesssseeessssesssssseessnssneesnsseessssseenns 103



4.2 PacyeT ¥ NpOEeKTUPOBAHNUE CTAHOYHOI'O 32 KUMHOT'O TPUCTIOCOOTEHHUS .......... 104

5. TunoBsie MapIPpyThl 0OPAOOTKHU JACTANCH PABTUYHBIX KITACCOB ..uvvveerrvreesrveennen 108
ST B 5 7 11 1 PR 108
T B A1 434 % SRR TP 112
5.3 KOPITYCHBIE JETAIM .....vveeiuvriisiiriiessireeessreesssseessssees s s e s s s snnee s nnneeesnneas 117
R 8 5 1 ST TP P PP TP PPRTPPR 123
5.5 BYOUATBIC KOTIECA uvureiuvreeessrrrsssstressssseessssseesssaessssseesssssessssssssssnssessssseesssseessnsnees 128

0. BAKITEOUCHUIC ...veeeuuveeeeatteaesnteteeasteeaesuteeaaasseeeaasbeeeanteeeaasseeeaasbeeesanbeeeanneeeeanseeaeannneeannes 134

Cnucok nuTepatrypbl, pEKOMEHAYEMOM ISl KYPCOBOTO MPOCKTHUPOBAHUS............... 135



HPEAUCTIOBHUE

B ydebnom mporiecce mpodeccHoHATBFHO-TIEarOTHUeCKOT0 YHUBEPCHUTETA
3HAYUTEIILHOE MECTO OTBOJMUTCS CAMOCTOATEIHLHON paboTe CTYICHTOB CTapIIuX Kyp-
COB, TaKOH KaK KypcOBOE MPOCKTHUPOBAHHUE 110 TEXHOJIOTUN MAIITMHOCTPOCHHSI.

KypcoBoii mpoeKkT 1o TeXHOJIOTUM MAIIMHOCTPOCHUS SIBISICTCS 3aBepIlaro-
UM B CHCTEME TOJIOTOBKH CIICIIHAIIMCTOB MPO(HECCHOHATHFHOTO O0yUYEHUS MaIllu-
HOCTPOUTEIHHOTO HAMPABIICHUS.

KypcoBoe mpoektupoBaHue 3akperuisier, yriayonaseT u o6o0maeT 3HaHus, mo-
Jy4eHHBIE CTyJICHTaMH BO BPEMs H3yUCHUS OOIIETCOPETUICCKUX, OOMETEXHNICCKUX
U CIICMAJIBHBIX JUCIUIUIHH. KypcoBoe MpoeKTHpOBaHUE OJDKHO HAYIUTh CTYACHTA
MOJIb30BaThCs cripaBoYHOU nuteparypoir, ['OCTamu, Ttabnunamu, ymeno coderas
CIIPABOYHBIE IAHHBIE C TEOPETUUECKUMHU 3HAHUSIMU.

[Ipu KypcOBOM MpPOEKTUPOBAHUU OCOOOE€ BHUMAHUE YACNSETCS CaMOCTOS-
TEJILHOMY TBOPYECTBY CTYJIEHTa C IEIbI0 PAa3BUTHUSL €T0 WHUIMATUBBI B PEIICHUU
TEXHUYECKUX 3aJa4, a TaKKe JCTAJIbHOIO0 TBOPYECKOIO aHajlu3a CYIIECCTBYIOUIUX
TEXHOJIOTHYECKHX TporieccoB. [IpuHsATHE pereHuii o BEIOOPY BapUAaHTOB TEXHOJIO-
TMYECKUX TIPOIECCOB, OOOPYIOBaHUS, OCHACTKH, METOJOB IOJYYCHHS 3arOTOBOK
TIPOU3BOIMTCS HA OCHOBAHWUHY TEXHHUKO-YKOHOMHUYECKHUX PacCUeTOB.

B ydueb6HOM mMocoOum MpUBOIUTCS METOAMKA TPOSKTHPOBAHUS TEXHOJIOTHYEC-
CKUX TIPOIIECCOB MEXaHMYECKOW 00pabOTKM [eTand, a TakKe W3JI0KEHBI BOMPOCHI
MPOCKTUPOBAHUS TEXHOJIOTHUECKON ocHAcTKH (rpucnocobnenus). Kpome toro npu-
BOJISITCSl TUTIOBBIE TEXHOJIOTMUYECKHE MPOIECCHI ¢ OMEPAIIMOHHBIMU ICKU3aMH Ha He-
KOTOpbIE THUIIBI JeTaneit MamuH. [IpuBoasTCcs MeToauveckue ykaszanus no oopmie-
HUIO TpadUUueCKOW YacCTH TMPOEKTAa W TMOSCHUTEIBHOM 3allMCKH, a TakKe MPUMEpPHI
oOpMJICHUSI TEXHOJIOTHYECKUX KApPT U JAPYrod TEXHOJIOTHMYECKOW JOKYMEHTAIUU B
COOTBETCTBHH C JICHCTBYIOIIMMH CTaHIapTaMHU.

B yuebHOM mocobuu mpenctaBieH OOJBIION 00bEM CHPABOYHBIX JIAHHBIX,
HEOOXOJMMBIX IS Pa3paOO0TKH TEXHOJIOTHHM M BBITOJTHCHHS TEXHOJOTHYECKHX pac-
YETOB, YTO 3HAYUTEIILHO OOJIErYUT pabOTy HaJl KypCOBBIM MPOCKTOM. MHOTO BHHMa-
Hus yaeneno 'OCTawm. JlanHoe mocobue Oyner crnocoOCTBOBaTh 00Jiee KaueCTBEH-

HOMY BBITIOJIHEHHUIO KYPCOBOTO MPOEKTA.



1. COAEP KAHUE U OPTAHU3ALUA KYPCOBOI'O ITPOEKTUPOBAHUSA

1.1. Heas 1 32124 KypCOBOI0 NPOEKTHPOBAHUA

OcHOBHasl 11eJIb KypCOBOTO MPOEKTAa 3aKJII0YAETCs B IPUOOPETEHUU CTYICH-
TaMU NPAKTUYECKUX HABBIKOB B Pa3pabOTKe TEXHOJOTMYECKHUX MPOLECCOB, TEXHUYE-
CKOM HOPMHPOBaHUHU PA3JIUYHBIX OINEpalui, B NPOEKTHPOBAHWU TEXHOJOTHMYECKHUX
HaJa/J0K CTAHKOB U B OCBOEHUU METOJHMKH SKOHOMHUYECKON OLIEHKH IMPHUHSATHIX TEX-
HOJIOTUYECKUX PELICHUMN.

B cootBeTcTBUM € 3THM B IpoLEcCe KypCOBOTO NMPOEKTUPOBAHUSA MO TEXHO-
JIOTUY MAalIMHOCTPOEHUS PEIIAIOTCS CIEAYIOIINE 3a0auHn:

- pacuipeHue, yriyojieHrue, CUCTEMaTH3alMs U 3aKpeIyIeHUEe TEOPETUUECKUX
3HAHMI CTYACHTOB;

- IPUMEHEHUE NPUOOPETEHHBIX 3HAHUU ISl IPOEKTUPOBAHUS TEXHOJOTHYe-
CKHX IIPOLIECCOB U3TOTOBJICHHUS I€TaJIEH;

- Pa3BUTHE U 3aKPEIJICHUE HABBIKOB BEJICHUSA CaMOCTOSITENIbHOW TBOPYECKOM
WHXEHEPHOU padOTHI.

KypcoBbie MPOEKTHI IO TEXHOJIOTMH MAIIMHOCTPOEHUS JOJHKHBI OBITh pealib-
HBIMH, T.€. COAEPKATh TEXHOJIOTMUECKHE U KOHCTPYKTOPCKHE pa3pabOTKU, UMEIOIINE

MPaKTUYECKYIO IEHHOCTb.

1.2. Tema, cocTaB 1 00beM KYPCOBOI0 IPOEKTA

Tembl KypcOBBIX IPOEKTOB MOI0UpPaeT 1 GOPMHUPYET BhITyCcKaromas kadeapa
C YYETOM BO3MOKHOCTEH M TIEPCTICKTUB Pa3BUTHsI MPEANPUITHHA - 0a3 TEXHOJIOTHYEC-
CKOH TMPaKTHKH, a TaKKe Ha OCHOBE TEMAaTHUKH U IIJJAHOB HAyYHO - MCCIICOBATEIIb-
CKHX paboT BBIMyCKaromel M CMEXHBbIX Kadenp. TemaTnka KypCOBBIX MPOCKTOB
MOKET OOHOBIIATHECS €KETOIHO.

Kak mpaBuio, B THIIOBOM KYpPCOBOM IPOEKTE CTYICHT pa3palaThIBacT CIIH-
HUYHBIA TEXHOJOTUYECKHUM MPOIIECC U3TOTOBICHUS JCTAIIH.

Temoit KypcoBOTO TPOEKTa MOXKET OBITH:



1. IlpoexTupoBaHnEe TEXHOJIOTHMYECKOTO MPOIlecca MEXaHHUECKOH 00paboTKu
JUISL 3aJaHHOM JIeTau;

2. IloBbllIIeHHE TEXHOJIOTUYECKOTO YPOBHS M3TOTOBJICHUS JI€TAIH TIO CpaBHE-
HUIO C CYIIECTBYIOIMM Ha MPOU3BOJICTBE.

Tema KypcoBOro mpoekTa MOXeT ObITh CBSI3aHa C TEMOM JUIMIOMHOTO MPOEK-
Ta, 00eCIeYnBaIOIIast UX IPEEMCTBEHHOCTb.

KypcoBoii poekT coctout u3 nosgcuutensHoi 3anucku (I13), rpadmueckux
MaTepHayioB U aJb0OMa TEXHOJOTUYECKON JOKYMEHTAIIUH.

[TosicHuTenbHAs 3alUCKA SIBJISIETCS OCHOBHBIM JIOKYMEHTOM KYPCOBOTO MpPO-
€KTa, B KOTOPOM MPUBOJUTCS MHPOPMALIHS O BHIMOJHEHHBIX pacueTax, TeXHUYECKUX
Y OpPraHU3alMOHHO-3KOHOMUYECKUX pa3padoTkax. O6wvem 113 mpumepHO cocTaBiser
40-50 TUCTOB PyKOMHMCHOTO TEKCTa WJIM COOTBETCTBEHHO, 30 JIMCTOB MAIIMHOMUCHO-
ro WM HAIleYaTaHHOI'O C MOMOIIbI0 KoMmbroTepa Tekcra. Copepxkanue 113 nomkHO
COOTBETCTBOBATH BBIAHHOMY 3a/aHuto. [Ipumep 3aganus nmpuBeaeH B mpuil. 1.

OO6mmit 00beM rpaduyeckoit yactu coctapiuseT 3-5 nucra popmata Al.

['padmyeckuit MaTepuan KypcoBOro IpoeKTa BKIIOYAET:

1. PaGouwnii yeptex neranu - 1 JIUCT;

2. Pabounii uepTex 3aroToBKH - 1 JTUCT;

3. TexHOoOTHUECKHE ONIEPAIMOHHBIC ACKU3BI - 1-2 JHCTa;

4. COOpOUYHBIN YepTEkK 3KUMHOTO WJIM KOHTPOJIBHOTO MpHUcIocoOeHus - 1
JIUCT.

Anp00M TEXHOJOTUYECKON TOKYMEHTAIIMA COCTOUT U3 KOMIUIEKTa MapIIpyT-
HbIX KapT (MK), onepanmonnsix kapt (OK) u kapt 3ckuzoB (KJ), koTopble J1OJKHBI

OBITH 3aIT0JTHEHBI YCPHBIMU YCPpHUJIIAMHA WU 1acToi Ha COOTBCTCTBYHOIIUX OJaHKax.

1.3. Ilpumenenune IBM u 31ementoB CAIIP nuis1 perieHus1 TEXHOJIOTHY e-

CKHX 32/1a41 B KYPCOBOM IIPOCKTE

KypcoBoe mpoekTtupoBaHue MPEIOCTABISET caMbie OJarompusSTHBIE BO3MOXK-
HOCTH JIJISl MPUOOIICHHS CTYACHTOB K PEIICHUIO WHKEHEPHO - TEXHUUYECKHUX 3aJ1ad C
MOMOIIBIO BBIUUCIUTENbHONU TeXHUKHU U 3neMeHTOB CAIIP. IIpumenenne 9BM cra-

HOBUTCSI 003aTEILHBIM 3JIEMEHTOM KypCOBOI0 MPOCKTUPOBAHUA, YTO ITIO3BOJIACT



YMEHBIINTH TPYIOEMKOCTD BBIIIOJHEHHS PACYETHON 4aCTH ITPOEKTOB U ITOBBICUTH Ka-
YEeCTBO KOHCTPYKTOPCKO - TEXHOJIOTMYECKUX Pa3pabOToOK.

[Ipy BBIOJHEHHH KypCOBOT'O ITPOEKTA IO TEXHOJOTMH MAIIMHOCTPOEHHUS C
nomotibio O9BM MOXXHO pemuTh 3a7auu, He TpeOyIOMe CleuaibHON MOATOTOBKU
CTYJEHTOB, HAI[PUMEDP: pacyeT MPUITYCKOB Ha 3arOTOBKY; PEXKMMOB pPe3aHus Ha o0pa-
OOTKY; TEXHUYECKOE€ HOPMHUPOBAHHE ONEPALIii; pacyeT pa3MEpHBIX LENe; pacyeT Ha
IIPOYHOCTB U J)KECTKOCTh TEXHOJIOTMYECKOW OCHACTKHU U T. II.

Hcnons3oBath aneMeHTsl CAIIP MOXHO NpH IOATOTOBKE YIPAaBISAIOIIAX
nporpamm Juist ctaHkoB ¢ UIIY, npu BeIOOpe KOMIIOHOBOK M KOHCTPYHUPOBAaHUU IIPH-
CHOCOOJICHUH, a TaKKe JUIsl TIOJTYUYEHHUs] MapLIPYTHBIX U ONEPAI[MOHHBIX KapT ONTH-

MaJIbHOI'O BapraHTa TCXHOJIOTHYICCKOr'o rmponccca.

1.4. Oprann3anus KypcoBOro npoeKTHPOBAHUS

3allaHie Ha KypCOBOE€ IPOEKTUPOBAHME II0 TEXHOJIOTMH MAIIMHOCTPOCHUS
BBI/IAETCS CTY/IEHTaM JTHEBHOTO OTJIEJICHMs B HaYaJle CEMECTPa, B KOTOPOM y4e€OHBIM
IUIAHOM IPEIYCMOTPEHO BBINOJIHEHUE KYpPCOBOIO NMPOEKTA, & CTYAEHTAM 3a0YHOIO
OTJIEJIEHUS] HA COOTBETCTBYIOIUX YCTAHOBOYHBIX 3aHATHSIX.

3aaHue Ha KypcoBO€ IpOeKTHpoBaHUE odopmisercs Ha Onanke. B 3ananuu
YKa3bIBAIOTCSl BOMPOCHI, MOJIJIEKAIINE pa3pabOTKe B KypCOBOM MPOEKTE, a TAKKE ro-
JI0Basi MporpamMmMa BbIITyCKa JieTajieil. 3ajlannue MOANUCHIBAIOT MPENo1aBaTellb - pyKo-
BOJMTEIb MPOEKTA U CTYJECHT.

Martepuan (4epTexu AeTaliv, 3ar0TOBKU M 3aBOJICKON TEXHOJIOTMYECKHUI Mpo-
1eCcC) Il KypCOBOTO MPOEKTA CTYJIEHThl JHEBHOTO OOYYEHHS] COOMPAIOT B MEPHOJ
TEXHOJOTMYECKON MPAKTUKK Ha 0a30BbIX MAUIMHOCTPOUTENBHBIX MpeanpusITusx. Bo
BpeMsl MPAKTUKU CTYJACHTHI MOAPOOHO M3Y4aroT 3aBOJICKOM TEXHOJOTHYECKHUH Mpo-
necc o0pabOTKU OJIHOM ONpeAeNeHHON IeTalll, aHATU3UPYIOT €ro, BBIABIAIOT "y3KHe
Mecta". Kpome 3TOro 3HAKOMSTCS C OpraHu3alued M SKOHOMUKON MPOU3BOJICTBA.
Pe3ynbrarel paboThl JOHKHBI OBITh OTPa)KEHbI B KypCOBOM IPOEKTE, B COOTBETCT-

BYIOIIIUX pa3jeiax.



JleTanb 111 KypCcOBOTO MPOEKTA [0 BO3MOKHOCTH JOJDKHA UMETh TOYHBIE CO-
IpsDKEHHBIE TOBEPXHOCTU PA3IMYHOTO BUAA (TUIOCKUE, IMIMHAPpUYECKUE, (pacoHHbIE
U JIp.). DTO MOKET ObITh KOPIyCHas JeTajb, CTyIICHUAThId BaJjl, Baj-IIECTEPHs, 3y0-
4aTOE KOJIECO | T. 1., TpeOyromast 11t 00paboTku 8-12 pa3HOTUITHBIX ONEPAITHIA.

B oTnenpHBIX cilydasx 4epTeXH AEeTaleld I KypCOBOIO MPOEKTHPOBAHUS
MOTYT OBbITh BbIJIaHBI U3 allbOOMa YepTeKel, UMeroIIerocs: Ha kadenpe.

KypcoBoif npoeKT CTyAeHTHI BBITOJHIIOT CAMOCTOSITENIbHO, KOHCYJIBTUPYSICh
B IIpoliecce padoThl Y PyKOBOJUTENS U IIpenojaBareneii kadenpsl.

PykoBoguTenb MOAMUCHIBAET TUTYJIBHBIN JIUCT OKOHYATEIHHO O()OpMIICHHOU
NOSICHUTENBHOU 3anucky [13 1 3aBeplICHHBIE YEPTEKHU ITPOCKTA.

CamocrosiTenbHas paboTa CTyJIeHTa HaJl KypCOBBIM MPOEKTOM OpPraHU3yeTCs
B COOTBETCTBUH C COCTABJICHHBIM Ipa)MKOM MPOEKTUPOBAHUS C YKa3aHUEM CPOKOB
BBINIOJIHEHUS OTAENBHBIX 3TanoB. TeKyIIMil KOHTPOJIb X0Jla KypCOBOIO IMPOEKTHPO-
BaHHUS OCYILECTBIIAET MIPENOIABATEIb - PYKOBOJUTENb MPOEKTA.

BrInonHeHHbIH KypCOBOM MPOEKT CTYIEHTHI BCEX (OpM 00yUEHUS 3aIUIIAIOT
nepes KoMUccHen u3 2-3 4enoBeK, Ha3HAueHHOH Kkadeapoil, Mpu ydacTuu mpenoja-
BaTels - pyKOBOAMUTEIS IIPOCKTA U B IPUCYTCTBUH CTYJACHTOB.

JIs1 U30KEHHs COAEpKaHUs MPOEKTa CTyAEHTY npeaocrasisierca 8-10 mu-
HyT. [Ipy 3TOM CTyI€HT TOJIPKEH OCBETUTH OCHOBHBIE BOIIPOCHI:

- cIykeOHOe Ha3HauYEHUE JIeTalH;

- IpeAbsIBIsIEMbIE TEXHUYECKHE TPEOOBAHMS;

- TEXHOJIOTHYECKOE 00ECTIEUEHNUE;

- 000CHOBaHKE BBIOOpA 3arOTOBKU;

- TEXHOJIOTMYHOCTh KOHCTPYKIIMH JI€TaJIH;

- IPUHIUIIBI TOCTPOCHUS TEXHOJIOTMYECKOTO MPOIECCa;

- paboTa U KOHCTPYKITUSI TPUCTIOCOOJICHHUSI.

Heo0OxoaumMo 4eTKo BBIIEIUTH BCE TO HOBOE, YTO IMPEAJIOKEHO CaMUM CTY-
JICHTOM, OCTAHOBUTBHCS HA TEXHUYECKOM M SKOHOMHUYECKOM OOOCHOBAaHUM MPHUHSITHIX
B IIPOEKTE PELICHUM.

IIo OKOHYaHUU AOKIJIAJa CTYJEHTY 3aJat0T BOMPOCHI [0 COAEPIKAHUIO MPOEK-

ta. [locie 0TBETOB Ha BOIPOCHI KOMUCCHS OIIPENEISAET OUEHKY KYpCOBOIO ITPOEKTA.



2. OBIIUE ITPABUJIA O®OPMJIEHHUA KYPCOBOI'O ITPOEKTA

KypcoBoii mpoekT gomkeHn pazpadbatbiBaThCcsi M 0OPMIIATHCS B CTPOTOM CO-
OTBETCTBUM ¢ ENUHON CUCTEMON KOHCTPYKTOPCKOM M TEXHOJIOTUYECKOU JOKYMEHTa-
uuu (ECKJ u ECTN).

KypcoBomy mnpoekTy npucanBaercsi mudp (0003HaueHHE), KOTOPbIA COCTO-
ut u3 OykB KII (kypcoBoil mpoekt), HoMepa crermanuzanuu (030507), Homepa
rpynnsl (Hanpumep, 408C), mopsIKOBOro HoMepa Mo (paMUINHU CTYACHTA B JKypHaJIe
npenoaaBaTelsa-pyKoBoauTeNs Kypcoporo npoekra (01, 02, ..., 25). Ha tutynpHOM
JUCTE U OCHOBHBIX HAJNUCAX TMOSCHUTEIBHON 3alMCKA NPOCTABISAETCA 3TOT K€
mudp, noyHasa 3anuck kotoporo, Harpumep: KI1030507408C01. B o6o3HaueHue Ka-
XKIOTO JIUCTa 4YepTekel no0aBigeTcs €eule ero MopsAKoBbli Homep. Hampumep,

KI1030507408C01 1 (2 ... 5).

2.1. OdopMmireHHe NOSACHUTEILHOM 3aNIMCKHU

OCHOBHBIM JOKYMEHTOM KypCOBOTO MpoekTa sBisierca 13, B kotopoil npu-
BOAUTCS UH(POPMALIUS O BBHIMOJTHEHUH TEXHUYECKUX Pa3padO0TOK U IKOHOMUYECKHUX
00OCHOBaHUM.

[MosicuutensHas 3anucka (I13) kypcoBoro mpoekra oopmisieTcss B COOTBET-
ctBun ¢ TpedoBanusmu ['OCT 2.105-79 u I'OCT 7.32-81 na nuctax ¢opmarta A4 c
pamkamu 1 ocHoBHOM Haamuchio mo 'OCT 2.106-68.

B nosicHuTenbHOM 3anucke mMaTepuan J0KEH ObITh W3JI0KEH B JIOTUYECKOM
MOCJIEA0BaTEIbHOCTH, TOCTATOYHO YOEAUTENHHO U apTyMEHTHUPOBAHO, ¢ HEOOXOAH-
MBIMU WITIOCTpaAnusiMu (cxemamu, Ta0iuiamu, rpadukamMu) U pacdyeTamu. TeKcT
odopMIISITH HAa OTHOU cTOpoHe JinucTa popmaTta A4 (210x297 mm).

Tutynenbiil nuct 113 opopmisieTcs, kKak MOKa3aHO B MPUJL. 2 U BBITIOJIHSIETCS
3207THO C O0JIOKKOM Ha YepTekHOW Oymare uiau Ha oTaeinbHoM Jucte A4. Hanmucu
Ha TUTYJIBHOM JINCTE BBITIOJTHSAIOTCS YEPHOUN TYIIBIO, YEPHUIAMHA YEPTEKHBIM TIpU Q-
TOM WJIM Ha KOMIIBIOTEPE.

Tekcr 113 nenuTcsa Ha paszaelibl, HOPa3eiibl U MYHKTHl C COOTBETCTBYIOIIEH

HyMepaLueu.



Hywmepanus crpanui [13 gomkHa ObITh CIUIONIHOW: TEPBOM CTpaHULIECH SIBIIS-
€TCS TUTYJIBHBIN JIUCT, BTOPOU - 3aJjaHUE HAa KypCOBOMW IMPOEKT, TPEThEU - COIEpKa-
HUE U T. 1. Ha TUTyJIBHOM JNHMCTE M 3aaHUM HOMEP CTPAHMIIBI HE CTaBAT; CIEA0Ba-
TEJIbHO, COAEP KaHUE PaCIIONaracTcs Ha TpeTber cTpaHuue. [IpumokeHus u crucok
JUTEPATYPHI TAKIKE BKIIOYAIOT B C€0S1 CKBO3HYIO HyMEpaLUIO CTPAHUL.

Bce pucynku, tabmuubsl u ¢popmyisl B 113 10mKHB UMETH HyMepaluio, co-
CTOSIIIIYIO U3 HOMEpa pasjiesia U nmopsikoBoro Homepa. [lopsakoBeiit Homep dhopmy-
76l 0003HayaeTcs apadbckor 1udpoi B Kpyriasix ckoOkax. Ilocie gopmynsl maercs
pacudpoBKa BETUYNH, BXOISIINX B POPMYITy, UX Pa3MEPHOCTh 1 HAUMEHOBAHUE.

Nnmroctpanuu (Tabauiel, cxeMbl, Tpaduku) J0HKHBI UMETh HAMMEHOBAHUE U
nosicHsitoe nanHbie. Ccbuiku B TekcTe [13 Ha nutepatypHble UCTOYHUKH O00O3HA-
YalT IOPSAKOBBIM HOMEPOM CIIMCKAa HMCTOYHHMKOB, 3aK/IFOYEHHBIM B KBaJpaTHBIC
CKOOKHU.

[losicHuTENBHAS 3aIMCKA TOJKHA MUMETh CIEAYIONIEE CTPYKTYPHOE MOCTPOE-
HUE, pa3/ieiibl U OAPa3IeIIbl:

e  TUTYJBHBIN JUCT.

e  3ajgaHue Ha KypCOBOM IIPOEKT.

e  CopmepxaHue KypcoBOIro MPOEKTa.

e  Bgencnue.

o 1. Ucxonnas undopmaius 1jst pa3paboTKU KypCOBOTO MPOEKTa.

o 1.1. CnyxeOHOE Ha3HAYEHUE U TEXHUYECKAsI XapaKTEPUCTHKA JICTAIH.
o 1.2. AHaIM3 TEXHOJIOTMYHOCTH KOHCTPYKIIMU JIETAIH.
o 1.3. Onpenenenue Tuna Npou3BOACTBA.

° 2. AHanW3 UCXOMHBIX JTAHHBIX.

e 3. Pa3paboTka TeXHOJIOTHYECKOTO TIpoiiecca 00pabOTKU JIeTaJIH.

o 3.1. AHanu3 3aBOJICKOTO TEXIpoIiecca.

o 3.2. BbI00p TUMOBOTO TEXIpoliecca.

o 3.3. BriGop ucx0HOM 3arOTOBKY M METO/IA €€ TIOJTyYeHUSI.
o 3.4. DxoHOMHUYECKOE 0OOCHOBaHUE BbIOOPA 3aTOTOBKH.

o 3.5. BeiOop TexXHOJOTHUECKUX 0a3.
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o 3.6. Bei6op meTo10B 00pabOTKHM MOBEPXHOCTEH JETANIH.

o 3.7. PazpaboTtka mapmipyTa 00pabOTKH JCTaIIH.

o 3.8. DKOHOMHYECKOE 00OCHOBAHHME BBHIOPAHHOTO MapiipyTa 00pabdboT-
KH.

o 3.9. BriOop cpelicTB TEXHOJOTMYECKOTO OCHAIIICHHUS.

3.10. Pa3paboTka TEXHOJOTMYECKUX OTEepaInii.

4. TexHOJIOTMYECKUE PACUETHI.

o 4.1. PacueT npumycKos.

o 4.2. PacueT TOYHOCTH 00PaOOTKHU.

o 4.3. PacyeT TEXHOJIOTMYECKUX Pa3MEPHBIX LIETIEH.
o 4.4. PacyeT pexMMOB pPE3aHMUS.

o 4.5. PacueT TEXHMYECKUX HOPM BPEMEHH.

e 5. Pacuer u NpoEKTUPOBAHUE CIIEHNUAIBHOTO 3a)KUMHOTO WJIM KOHTPOJIb-
HOT'O MPHUCTIOCOOICHUSI.

e  3aKJIIOYCHHE.

e  CHHMCOK MCIIOJIB30BAaHHOM JINTEPATYPHI.

e  [Ipunoxenus.

Bo Bcex marepuanax kypcoBoro npoekra goiixeH coomonatecs [OCT 8.417-
81, KOTOPBIN periiaMeHTUPYET €AUHUIIBI (PU3NUECKUX BEJIMYMH, UX MpaBUiia HaIUCa-
HUS 1 0003HAUCHUS.

B 113 nomxHO OBITh HAJIMYUE CIUCKA JINTEPATYPhl, KOTOPBIA JTOJKEH BKIIIO-
YaTh BCE MCMOJb30BAHHBIE UCTOYHUKHU B MOPSIKE MOSABICHUS CCHUJIOK B TEKCTE, CO-
omomast tpedoanus 'OCT 7.1-84.

[Ipunoxenus odopmisitorcs Kak mpojopkenue 113 Ha mocnenyronmx ee
CTpaHMIIAX, pacroyiaras uX B MOPsJIKE MOSBICHUS CChUIOK B TekcTe. Kaxknoe mpuio-
YKEHUE HAYMHAIOT C HOBOW CTPAHULI C YKa3aHWEM B IPAaBOM BEPXHEM YIJIy CIIOBA
«IIpunoxenue 1 ... N» ¢ COOTBETCTBYIOIIECH CKBO3HON HyMEpalre.

CrangapTHasi TEXHOJOTWYECKass JIOKyMEHTauus oQopmisieTcs B BUIE OT-

JenpHOro anbboMa, Ha TuTyIbHOM JucTe (TJI) koToporo menarT Takyro ke HaAMKUCh
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kak u Ha [13, no6aBuB cioBo «IIpunoxxenns». ATL00M COPOIIIOPOBEIBACTCS BMECTE C

TEKCTOBOM YacThIO U TUTYJbHBIM JcToM [13 B o1HO 1enoe.

2.2. Odpopmiaenue rpapuuecKoil 4YaCTH MPOEKTA

['paduueckas yacTh MpoeKTa, COCTOUT U3 YEpTEKa JIeTalu, 3ar0oTOBKHU, COO-
POYHOIO YepTeka MPUCIIOCOOICHUS, JEMOHCTPAIIMOHHBIX TJIAKATOB C TEXHOJIOTHUYE-
CKUMH dCcKHu3amMu. Bce uepTexxu BoinosHAOTCS o ooumM npasuiam ECKJI uepabiM
KapaHJanoM (paspenaercst Tylibio). ToanmHa CrjIomHoH OCHOBHOM JIMHUU JT0JKHA
ObITh B mpezenax 1-1,5 MM B 3aBUCHMOCTH OT BEJIMYUHBI U CJI0KHOCTU U300paKEHUs,
a Taxke oT Gopmara uyeprexa. L{udpol, OykBbl ¥ 3HAKU AOJKHBI OBITH OTYETIUBBI U
cooTBeTcTBOBaTh TpeboBanusM ['OCT 2.304.

UepTexku BBITIONHSIOTCS. HAa JIMCTaX 4YepTekHOM Oymaru ¢opmata Al
(594x841). Pexomenayercst MaciiTab yeprexeid 1:1, Tak kKak OH OOeCIIeYMBACT JIyY-
1iee MpeJCTaBIECHUE O JEHCTBUTEIBHBIX pa3Mepax 3JIEMEHTOB KOHCTpykuuu. Ilpu-
MEHEHHUE APYruX MacmTaboB U (OpMATOB YEPTEXKEN B KaXKIOM KOHKPETHOM Cllydae

pemacTCAa CTYACHTOM COBMECTHO C PYKOBOAUTECIICM KYPCOBOTI'O ITPOCKTA.

2.2.1. Pabouue uepmedsricu oemanu u 3a20moeKu

Paboune yepTexxu AeTaiv U 3aroTOBKM JIE€Jal0T pa3feibHO. B mHAMBUyaNb-
HBIX CJIy4asiX IO COTJIaCOBAHUIO C PYKOBOAMUTENIEM JIOMYCKAETCs COBMEUIATh YEPTEK
orniuBku ¢ yepTexom aetanu ('OCT 2.423-73). Buemnee odopmiieHue depTexe
T0JDKHO cooTBeTcTBOBaTh crannaptam ECKJI. KomuyecTBo m3o0pakeHuit (BUIOB,
pa3pe3oB, CEUEHUI) HA YEPTEKE IOJDKHO OBITh MUHUMAIBHBIM, HO IOCTATOYHBIM JIJIS
MOJIHOTO MTPEICTABJICHHS O ITPEIMETE.

UepTexu eTaau U 3arOTOBKHU JOJDKHBI COIEPKATh TEXHUYECKUE TPEOOBAHUS
U Ipyrue AaHHbIC, HEOOXOIUMBIC I UX U3TOTOBJICHUSI M KOHTPOJIS,, B COOTBETCTBUU
¢ tpeboBanusimu ECKJ[ (I'OCT 2.107; TOCT 2.109; TOCT 2.301; T'OCT 2.308;
['OCT 2.309; I'OCT 2.310; I'OCT 2.316 u ap.). Ilpu 3TOM yKa3bpIBaloTCs TeXHUYE-

CKHE TpeOOBaHUsI, MIPEABIBIAEMbIC K MaTepUally JI€TaIU, TEPMUUECKOU 00padoTKe,
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KAaueCTBY IOBEPXHOCTEN, pa3Mepbl, IpeneabHble OTKIOHEHHs U ap. Ilopsanok HaHe-
CEHHUs TEXHUUYECKUX TpeOoBaHul Ha yepTexe pernamentupyerca ['OCT 2.316.

JInst 3aroToBOK (MOKOBKA, IITAMIIOBKA, OTJIMBKA) yKa3bIBA€TCAd TEpMOOOpa-
00TKa M TBEPJIOCTb, OMyCKaeMasi BEJIMUYMHA OCTATKOB 3ayCEHIIEB, CIOCOO OYUCTKHU
MTOBEPXHOCTH, TITyOMHA BHENTHUX AePEeKTOB, AeheKThl POPMBI 1 APYTHE MPOCTPAHCT-
BEHHbIE TOTPEIIHOCTH, MPUHATHIE MPU pacueTe MPUITYCKOB HA MEXaHUYECKYI0 oOpa-
OOTKYy.

B ciydae, xorna uepTexku AETalud W 3arOTOBKH COBMEIICHBI, TEXHUYECKUE
TpeOOBaHMSI MUIIYTCS PA3EIbHO.

YepTex 3aroTOBKM pa3padaThbIBa€TCsl HA OCHOBAHUM Y€pTEXka rOTOBOM JI€Talu
C YY€TOM MPUITYCKOB, JOIYCKOB M HAIlyCKOB B TOM K€ MaclTade, B KOTOPOM H30-
OpaxxeHna aetanb, B coorBeTcTBHH ¢ ['OCT 7505-89; 'OCT 7829-70; TOCT 7062-90;
['OCT 26645-85, 'OCT 3.1126-88, 'OCT 2.423-73.

KoHTyp 3aroToBKHM BBIYEPUMBAIOT CIUIOIIHBIMH KOHTYPHBIMH JIMHUSMH I10
HOMHUHAJIbHBIM pa3MepaM. ['0TOByIO JeTallb Ha YepTEKe 3arOTOBKA HAHOCSAT TOHKOM
IITPUXITYHKTUPHON JIMHUEN C ABYMs TOYKaMHU, JaBasl JHILIb HEOOXOAUMBIE €€ KOHTY-
PBl, HAIJISIIHO MOKA3bIBAIOUINE HAJIWYUE MPUITYCKOB Ha 00paboTKy. UncnoBble 3Ha-
YeHUsI MIPUITYCKOB TakXKe Jal0T Ha 4yepTexxe. BHyTpeHHUN KOHTYp oOpabaTbhiBaeMbIX
IIOBEPXHOCTEH, a TaKK€ OTBEPCTUM, BIAJAUH U BBITOYEK, HE BBIIIOIHIEMBIX B OTJIUB-
K€, BBIUEPUYMBAIOT TOHKOW IUTPUXITYHKTHUPHOW JuHHEN. Ha deprexe 3aroToBKu
JOJKHBI OBITh JaHbl TEXHOJIOTHYECKUE (MCXOAHbIE) 0a3bl, UCIOIb3yEMbIE HA TIEPBOU
oIrepalryu MEXaHU4eCcKoil 00pabOTKH.

B rpade ocHOBHOI Haamucu yepTexa (B IITAMIIE€) 3arOTOBKU MOJ HAMMEHO-
BaHHMEM JIETAJIM CJEAyeT MHUCaTh: ...NIOKOBKA... WM ...OTJIUBKa... . B ciyyae coBme-
IIEHHOTO BBIMIOJIHEHUS YepTEXeH JIeTalu U 3arOTOBKH KOHTYpP JETal BbIYEPUUBACT-
Csl CILTOIIHBIMU OCHOBHBIMU JIMHUSIMH, 4 MIPUITYCKHU - CIUIOIIHBIMU TOHKUMH JIMHUS-

mu. [Tpumep n3oOpakeHus 3aroTOBKY IITAMIIOBKY TIPUBEACH Ha puc. 2.1.
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2.2.2. Coopounwiit uepmedsic npucnocod1enus

COopouHBIN YEPTEXK MPUCIIOCOOTCHUS (3aKUMHOTO WJIM KOHTPOJIBHOTO) J10JI-
KEH COJEpKaTh N300pakeHne cOOPOYHON eMHUIIBI, JAIOIIee MPEACTABICHHUE O pac-
MOJIO’KEHUH U B3aUMOCBSI3M COCTABHBIX YACTEU, COCIMHSIEMBIX 10 JAHHOMY YEpPTEXKY,
a Takke HeoOXOJMMbIEC pa3Mephl, IPEAC/IbHbIC OTKJIOHEHUSI U JAPYTrUe MapaMeTphbl U
TpeOOBaHMsI, KOTOPHIE JOJKHBI OBITh BBITIOJHEHBI WM TPOKOHTPOJIMPOBAHBI TIO JTaH-
HOMY uepTexy. Bce coctaBHbIe YacTu COOPOYHOMN €UHUIILI TOHKHBI OBITH IPOHYME-
POBaHbBI, BEIHECEHBI B TIO3UITUHU W BKJIIOYEHBI B CIICIIU(PHUKAIINIO, KOTOPAsi BBHITTOJIHSICT-
cst Ha otaenbHOM Osanke o ['OCT 2.108 u momemniaercs Kak MPUIOKEHUE B MOSCHU-

TCJIbHYIO 3aIlIUCKY.
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COopouHBIi YepTex TOKEH COAepX,aTh HEOOXOAUMbIE TEXHUUYECKHE TpeOo-
Baaus ('OCT 2.316) u odopmisercs B MOJTHOM COOTBETCTBHU C TPEOOBAHUSIMU
ECKI.

[IpucnocoOnenus, Kak mpaBuio, n300paxaroT B MacmTade 1:1.

Ha obmiem Buae npucnoco0iaeHus JOJKHBI ObITh N300paKeHbl KOHTYp oOpa-

0aTbhIBa€MOM 3arOTOBKHU U PEKYIINI HHCTPYMEHT (TOHKOW JIMHUEH WU MyHKTUPOM).

2.2.3. Texnonozuueckue 3CKu3nl

B kypcoBoM mpoekTe I HArJasSAHOCTH YacTh TEXHOJIOTHYECKUX OIepariuit
uu niepexonioB (8-10) uzodpaxkaercs Ha nucrtax (1-2) yepTexHoit Oymaru ¢popmaTom
Al (mnakarax). Ha »Tux kaprax npuBOIATCS OCHOBHBbIE HauOOJIiee€ MHTEPECHBIE U
OpUTHHAJIbHBIC OIEpaIMU TEXHOJIOTMYECKOTr0 MpoIlecca, a TakKe Te Orepaluu, B KO-
TOpbIE BHECEHBI U3MEHEHHUSI 110 CPABHEHUIO ¢ 0a30BbIM BapuaHToM. KaxkbIit 5cku3 Ha
TaKOW KapTe COIMPOBOXKIACTCS HOMEPOM, COJACp)KaHWEM OIlepalud WIH Tepexoa,
YTO MUILETCA HaJ HUM U JIOMOJIHUTEILHON TaOIUIIeH, KOTOpast MPUBOJIUTCS O]l HUM

(Tabu. 2.1).

Tabmuna 2.1
Tabnuma x oneparoHHOMY 3CKHU3Y
HanmenoBanue t, S, MM/06. n, V, To, T
Y MOJIEJIb CTaHKa MM (MM/MuH) | 00/MUH | M/MUH MHH MHH

[Ipy MHOTOMHCTPYMEHTAJIbHON 00padOTKE B TAOIMIy BHOCSATCSA TOJIBKO JIaH-
HbI€ JIMMUTHUPYIOIIETO HHCTPYMEHTA.

Ha xaprax 3CKH30B J€Tallb OKa3bIBAETCS 00513aTE€IBLHO B TOM MOJIOKEHUH, B
KaKOM OHa MPOXOAUT YKa3aHHYIO B ’TOM JOKyMEHTE 00pabOTKy, B TOM BHJIE U C Te-
MU pa3MepaMu, KOTOPbIE OHA MPHOOPETAET MOCIE €€ OKOHYaHUs. YKa3bIBaeTCs BCE,
YTO HEOOXOJIMMO JJISi BBHIIIOJHEHUS JAHHOM TEXHOJIOIMUYECKOM orepanuu Wid nepe-
X0J1a - TEXHOJOTru4Yeckue 0a3bl, MeCTa, HaIPaBJICHUs U BUIbI 3A)KUMOB, HOMEpa 00-
pabaThIBaeMbIX MMOBEPXHOCTEH, pa3Mephl C MPEAETbHBIMU OTKIOHEHHUSIMH, HIEPOXO-

BAaTOCTh MOBEPXHOCTEH M TEXHHUYECKHE TpeOoBaHMs (I YUCTOBBIX omepanumii). Ha
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IUTaKaTax JJIsl HArJIIJHOCTU MPUBOAUTCS YIPOUICHHOE M300paKEHUE PEXYIIUX HH-
CTPYMEHTOB B IOJIOKEHUU TIOCTIE 00pabOTKH.

[Ipy MHOTOMHCTPpYMEHTAIBHONW 00pabOTKE Ha ONEPALMOHHOM 3CKH3€ JIOJXK-
HbI OBITh TIOKA3aHBl BCE PEXKYIINE WHCTPYMEHTHI B YIPOIIEHHOM H300pa)KEHWU, B
TOM PacMOJIOKEHUH OTHOCUTENBHO JAPYT Apyra U 00pabaTbiBaeMoil AeTanu, B KaKOM
OHM HaxOJATCS B KOHEYHBII MOMEHT pe3aHus. Ha sckm3ax Takke yKa3bIBarOTCSA
CTPEJIKAMH JIBUKEHUSI MHCTPYMEHTA U JIETAIIN.

DCKH3bl TEXHOJIOTMYECKUX ONEpPAIMi, HE TOMECTUBIIMECS HA IUIaKaTe, U30-
Opaxatorcst Ha kapTax 3cku30B (KD) B TexHOIOrMYecKkol NTOKyMEHTAIlMU, KOTOPbIE
cocrapisitorest o 'OCT 3.1105-84 dopmam 7, 7a. PazpabaTbiBatroTcsi OHM JIJISl OTIe-
panuili U nepexonoB. Ha HUX BBINOJHAIOTCS 3CKU3bI, CXEMbl M TAOJIULIBI, MOSCHSIO-
e cojeprkanue onepauuii. Ha ogHolt kapTe MOXKHO M300pakaTh HECKOJBKO ICKHU-
30B K Pa3JIMYHbIM MOCJIEA0BATEILHO BBIIIOJIHEHHBIM ONEpPalUsiM C YKa3aHUEM MX HO-
MEPOB B COOTBETCTBYIOLIEH Irpade OCHOBHOM HAAMKCH.

Ha stux sckuzax (K3) pexyniye MHCTpYMEHThI OKa3bIBAIOT TOJBKO B CIIY-
yae MHOTOMHCTPYMEHTAJIbHON 00pabOTKH M HE MPUBOIUTCS COJACpPNKAHUE ONEPAIIHA
(mepexona) u Tabm. 2.1.

Ecnmu gy o6paboTku Kakoi-TuO0 MOBEPXHOCTH MPUMEHSIOT HECKOJIBKO T0-
CJIEIOBATENIbHO pabOTAIOUIMX MHCTPYMEHTOB (CBEpJO, 3€HKEp, pa3BepTKa), TO OHU
M300paKarOTCs B PANl TOCIEa0BaTENbHO. J[JIs1 arperaTHbIX CTaHKOB Ha OIEpallluoH-
HOM 3CKH3€ MPUBOJUTCS OAUH 3CKU3 C MOCIEA0BATEIbHBIM H300paXKEHUEM PEKYIIHMX
WHCTPYMEHTOB, IPUMEHSEMbIX Ha KaX10u no3uuuu. Homepa nozunmii n300paxkaroT-
Csl Ha 3CKM3aX M ONEpPalMOHHBIX KapTaX pUMCKUMHU LHUPpamu, a sl Cylmnopra pe-
BOJIbBEPHOT'O CTAHKA - Apa0CKUMH LIUPPAMH.

Ecnu onepanusi COCTOUT M3 HECKOJIBKUX YCTAHOBOB, TO 3CKU3 BBIMOJIHSAETCS
Ha KaXX/IbI YCTAHOB.

Tabnuirel, cXeMbl M TEXHUYSCKHE TPeOOBaHUS pa3MeNialoT Ha CBOOOIHOM I10-
ne kapThl 3ckn30B (KD) crpaBa ot nzo0pakeHus Wi o HUM. TexHuueckue Tpedo-
Banus u3nararoT o ['OCT 2.316, 3Haku 6a3upoBaHus U 3aKUMHBIX yCHIIANA (0003Ha-
YEHUE OTOpP M 32KUMOB), MpUMephI ux 0003Hauenuit Hanocstces mo I'OCT 3.1107. Ha

OIICPAIMOHHBIC 3CKU3bI MacITaObl He YCTaHABJIIMBAIKOTCA, HO CICAYCT IIPUMEPHO CO-
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Omonate mpomnopiuu Aetand. HeoOXxoammoe KOIMYeCcTBO W300pakeHWid (BUIOB,
pa3MepoB, CEUCHUN M BBIHOCHBIX 3JIEMEHTOB) HA OMEPAIMOHHOM 3CKH3€ YCTaHABIU-
BaeTCs U3 yCIOBHS 00€CIEUEHUs] HASAHOCTH M SICHOCTH M300pa)keHus: o0padaThl-
BAEMBIX ITOBEPXHOCTEN.

OObpabaTbiBaeMble TOBEPXHOCTU CIIEAYET OOBOJIUTH CIUIOIIHON XUPHOM -
HUeH TommmHol 2-3 S, rae S - TommuHa auaun o 'OCT 2.303. Ha rpaduueckux
aucrax (Tuiakarax) Juisi OOoJbIleld HarJIIIHOCTH 0O0pabaThiBaeMbIe TTOBEPXHOCTH pa3-
permiaercss 0OBOAUTH KPACHBIM LIBETOM, a PEKYIIUNA HHCTPYMEHT CHHUM.

Ha onepannoHHBIX 3CKH3aX BCe pa3Mepbl 00padaThIBAEMbIX TOBEPXHOCTEH U
BbIIEP)KMBAEMbIE€ TEXHUUYECKHE TPEOOBAaHUS YCIOBHO HYMEPYIOT apaOCKuMu Iudpa-
Mu. Homep paszmepa npocTaBiIOT B OKPYKHOCTh AUAMETPOM 6-8 MM M COEAMHSIOT C
pa3MmepHoil nuHuel. [Ipu sToM pasMepsl U TpenenbHble OTKIOHEHHsI 00padaThiBae-
MO MOBEPXHOCTH B COACPKAHUU OTIepaIluy (Mepexoia) He yKa3bIBAIOTCs, HAIpUMeED,
«pa3BepHYTh OTBepcTHE |, moapesaTs Topen 2». Hymepanus npou3BoauTes o 4aco-
BOIl CTpenKe, HaUYMHAs C JIEBOM CTOPOHBI. J[1s1 KaKa0ro ACKM3a MPUMEHSETCS CBOS

HyMepauus.

2.3. OgopMiieHHEe TEXHOJIOTHYECKOMN JOKYMEHTALMHU

[locne pa3pabOTKU TEXHOJOTMYECKOTO TMpOoLiecca W3TOTOBJICHUS JIETalU
O(QOPMJISIFOT TEXHOJIOTMYECKYIO JIOKYMEHTAllUI0 B COOTBETCTBUM C TpPEeOOBaHUSMU
ECT/I na 6maHkax COOTBETCTBYIOMIUX (POpM B BUE albOOMa, BKIIOYAIOIIETO:

- tutyapHbId Juct (TJI) (TOCT 3.1105-84 dopma 2);

- mapuipyTHyto kapty (MK) (I'OCT 3.1118-82 dopma 1, 1a, 16);

- onepammonnbie kapThl (OK) mexannueckoit oopabotku ('OCT 3.1404-86
dbopwmsl 2, 2a, 3)

- kapThI 3cku30B (KD) (I'OCT 3.1105-84 dopmer 7,7a)

Kowmrmiekt Gopm TeXHOTOTHYECKUX KapT Mpe/cTaBieH B pui. 4, 5, 6, 7, 7a.

CryneHThl 3a04HOTO OTHEJCHHUS MOTYT McHoib30BaTh Onmanku ¢opm ECT/I

TEXHOJIOTUYECKON CITY>KOBI TOrO MPEANPUATHS, Ha KOTOPOM OHH pabOoTaroT.
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MapupytHas kapta MK - 1oKymMeHT, coepKalui ONucCaHue TEXHOJIOTnYe-
CKOTO IpOLEecCca M3rOTOBJICHHS H3/ENIHs, BKIIOYAs KOHTPOJIb U IMEPEMELICHUE I10
BCEM OIEpalsIM B TEXHOJIOTHYECKOM MOCIIEI0BATEIBHOCTH C YKa3aHUEM JAHHBIX 00
000pyI0BaHUU, OCHACTKE, MAaTEpUATIbHBIX U TPYAOBBIX HOpMaTuBax. dopma U mpa-
Bujia opopmitenns MapupyTHeix kapt MK ycranosnenst ['OCT 3.1118-82 (popmsr
1, 1a, 16).

Onepanonnas kapta OK - onucanue TEXHOJOTUYECKOW ONEpalvy C yKa3a-
HUEM TEPeX0J0B, PEKUMOB O0paOOTKM U JAHHBIX O CPEIICTBAX TEXHOJOTUYECKOTO
ocHamenus. Omnepanuonusie kaptel OK odopmistorcs B coorBerctBuu ¢ ['OCT
3.1404-86 (popmel 2, 2a, 3). OnepaniioOHHBIE KapThl 3aMOJIHSIOTCS Ha BCE OIEpaIuu
MEXaHUYEeCKOl 00pabOTKH.

DCKuU3 JeTalnu ¢ 3aJaHHbIMH KOHCTPYKTOPCKMMHU pa3MepaMu, TEXHUYECKUMU
TpeOOBAHUAMU U HyMepauuen o0padaThIBa€MbIX OBEPXHOCTEW M ICKU3 3arOTOBKU C
pa3MepaMu M JOIYyCKaMH JUIsl TeX MOBEPXHOCTEN, HA KOTOpPbIE Ha3HAYEHBI MPUITYCKU
Ha MEXaHUYECKYI0 00pabOTKy, BEIYEPUMBAIOTCS HA KapTax 3cku30B (KD) u momu-
BaIOTCS B aIbOOM TEXHOJOTUYECKON JOKYMEHTAIMH 1Oocie TUTyapHOTO jucta (TJI).

OmnepalmoHHbIE SCKHU3bI (KPOME M300paKEHHBIX HA TIaKaTaxX) BHIYEPUHUBAIOT-
cst Ha kapTax 3cku3oB (KD) mo 'OCT 3.1104-3.1105. ITopsaok u npaBuia ohopmiie-
HuUs KapT 3cku3oB (KD) mis onepanmii Texmpoiiecca npeacrasieH B 1. 2.2.3. [Ipu 3a-
nosnennn OK o popme 3 odbopmiienne KO ne tpeOyercs.

Bce npencraBineHHbIe PUMEPHI 3aNI0JHEHUS TEXHOJOTHYECKUX KapT BBIMOJ-
HEHbI 0€3 MPUCBOCHHUS KOJIOB MO TEXHOJIOTMYECKOMY KJIacCU(pUKATOPY U Kiaccudu-
karopy ECK/I. BeinonHenue tpeboBaHuil 1o KiacCU(pUKAIMU U KOAUPOBAHUIO Je-

Tajiel U TEXHOJIOTUYECKOTO Mpoliecca He SIBJISIOTCS 00s3aTeIbHBIMU.

2.3.1. Ilopaook 3anonnenusn mapuwipymuoit kapmot (popma 1, 1a, 16 'OCT
3.1118-82)

B 3aronoBke mapuipytHoit kaptel (MK) yka3biBaeTcsi HAMMEHOBAHUE JIETAJIH.
B ctpoke MOI 3arotoBka - HaumMeHOBaHue, coprameHT, Mmapka u 'OCT marepuana.

B ctpoke MO2 - koj1 e AMHUIIBI BEIMUYUHBI (MACCHI, JUIMHBI U T.J.) A€TaJIH, 3aTrOTOBKH
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(EB); macchel getanu mo KOHCTPYKTOPCKoMYy okyMmeHTy (M/I); equHuiia HopMHupoBa-
Hua pacxona mMatepuana (1, 10, 100) (EH), nopmer pacxona marepuana (H.paex ); KO-
s dunment ncnonp3zoBanus (KMM); kox (wiu BuT) 3aTOTOBKH 10 KJIaCCH(PUKATOPY;
porTb M pa3Mephbl UCXOTHOW 3arOTOBKH; KOJMYECTBO JETAICH, M3TOTOBIISIEMBIX U3
oaHoit 3arotoBku (K/I); macca 3arotoBku (M3).

Ha mone MK B ctpokax A (03, 05 u ap.) yka3pIlBaeTcsi HOMEDP OIEpaluu, ee
HaMMEHOBaHUe, KoJ npodeccun paboyero 1 HOMEp UHCTPYKIIMU IO OXpaHe TPy/ia.

B ctpokax b (04, 06 u ap.) 3aHOCATCS CIEAyIONINE CBEICHNS: HAMMEHOBAHHE
U MOJIelb 000pynoBaHus; crenenb Mexanuzanuu (CM); kox npodeccuu; paspsij pa-
ootsl (P); xox ycnoBuii Tpyaa (YT); konmuuectBo ucnonaaureneit (KP), 3ansaTeix npu
BBITIOJTHEHUHU OTEPAIMK; KOJUYECTBO OJIHOBPEMEHHO M3TOTaBJIMBaeMbIX (0OpabaThl-
Baembix) netaneit (KOU/); eqununa nopmupoBanus (EH) (cm. ctpoky MO2); o0bem
naptuu 3arotoBok (OIl); ko3dULHEHT MTYYHOr0 BPEMEHH IPH MHOTOCTaHOYHOM
obciyxuBanuu (KimT); HOpMa MOArOTOBUTENIBHO-3aKIIOYUTEIHLHOTO BpeMeHu (TTi3)
¥ HOpMa MITY4YHOT0 BpeMeHu Ha onepanuto (Tmir).

[Tpumep 3anmonnenuss MK npusenen B npuwi. 6. [Ipu HEeoOxomumocTu mpo-
JOJDKEHUS KapThl HA clielyIoleM OJlaHKe UCoJb3yIoT dhopmy la (06opoTHast cTopo-

Ha) win 16 (mocnemyronuit nuct) FOCT 3.1118-82

2.3.2. Ilopaook 3anoanenusn onepauyuonnoii kapmol (gpopma 2, 2a, 3 rOCT
3.1404-86)

B 3aronoBke oneparmonnoit kaptel (OK) yka3biBaeTcs HaMMEHOBaHHE JI€Ta-
JU U olepauuu; KpaTkas (opma 3anmucu Marepuaina JeTaiu; TBepJOCTh Marepuaia
3arOoTOBKU; KOJI €IMHUIILI BETUYUHBI (MACChI, JJIMHBI U T.11.) eTalnu, 3arotoBku (EB);
Macca JIeTalld 0 KOHCTPYKTOpCKoMy JokyMeHTy(M/]); mpoduins u pazmepsbl Ucxoa-
HOM 3aroTOBKHU; Macca 3aroToBku (M3); KOJIMYECTBO OJJHOBPEMEHHO M3TrOTOBIISIEMbIX
(oOpabateiBaembix) aetaneit (KOW/); obopynoBanue; 0003HaUCHUE MPOTPAMMBI 1JIs
crankoB ¢ YITY; Hopma ocHoBHOTrO Bpemenu (T,); Hopma BcmoMoraresibHOro Bpeme-
uu (T;); HOpMa moAroTOBUTENHHO-3aKIIOUUTENLHOTO BpeMenu (Ty,;); nadopmarus o

npumMensiemont COX.
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Ha none OK B cTpoke P yka3biBaeTcst HOMEP MO3ULHMH MHCTPYMEHTAIBHON
Hanajku st ctaHkoB ¢ YITY (I1M); pacuetHsliil pazMep 00pabaTbiBaeMOro auamerpa
(mMpuHBI) AeTaNM ¢ ydeToM Bpe3aHus u rnepedera (/I mmm B); pacueTHwiil pazmep
JUIMHBI pa0bo4ero Xojaa ¢ yderoMm Bpe3aHus U mepedera (L); rimyOowmna pesanus (t);
qucIio nepexooB (1); momaya (S) Mm/00; Yrciio 000poTOB MIMHHES (N) B MUH; CKO-
poctb pe3anus (V) M/MUH.

Jlanee 3aHOCSTCSI CTPOKU COJICPKAHUS IEPEXOOB.

Crtpoxka O: HOMEp U HaMMEHOBaHHE MEepPexoia, BKIIOYasi YCTAHOBKY U CHSTHE
3aroTOBKH, HOMEp 00pabaThiBaeMOW MOBEPXHOCTH (WJIM BBIJICPKUBAEMBIH pa3Mmep),
3aMuch UHPOPMALIUU CIIEAYET BBIMOJHATH B TEXHOJOTUYECKON MOCIIE0BATEIHbHOCTH
10 BCEH JITTMHE CTPOKU C BO3MOKHOCTBIO MEpexoja Ha MOCICAYIOIINE CTPOKH.

Crpoka T 3amonHsieTcsi BHE CBA3U C rpadaMu U COAECPKUT HAUMEHOBAaHUE,
ob6o3HaueHue, xapakrepuctuky u ['OCT nmpuMeHseMoro BCIIOMOraTeIbHOTO MPUCTIO-
COOJICHHUSI, PEKYIIET0 U MEPUTEIHHOTO MHCTPYMEHTA. 3allMCh BBIMOJHSITH MO BCEU
JTUHE CTPOKH, C BO3MOXKHOCTBIO MEpEeHOca HHPOpMAIUU Ha MOCIEAYIOIIUE CTPOKHU.

B ctpoke P yka3biBaloT OCHOBHBIE MapaMeTphbl pekuMa 0O0pabOTKH MOBEPX-
HOCTeH, epeuncieHusix B ctpoke O, B Tom uncie [TW, I wmu B, L, t, i, S, n, V.

Jlanee 3amoJHSIOT CBEJICHHS O CIEAYIOUIMX IMepexoAax JaHHOU omnepanuu H
T.J. IPU HEOOXOJMMOCTH MPOAOKEHHUS KapThl HA CJIEIYIONIEM OJIaHKE MCTIOIB3YIOT
dbopmy 2a (mocnenyrontuid muct) 'OCT 3.1404-86, oTnuyaromyrocsi yMEHbIICHHBIM
3aroJIOBKOM.

[TpaBuiia 3anucu ornepanuii ¥ Nepexo0B 00pabOTKU pe3aHueM PErjIaMeHTH-
posansl ['OCT 3.1702-79.

HaumenoBanue omnepairuii 00pabOTKH pe3aHHeM JOJKHO OTpakaTh MpUMeE-
HSAEMbBIM BUJI O0OPYJOBAaHUSI W 3alUCHIBATHCS MMEHEM MpHIaraTeibHbIM B WMEHU-
TEeJILHOM Tmanexe, Hanmpumep: "ArperatHas", "3yOoctporamphas', "TokapHo-
BUHTOpE3HasA" U T.II.

B conepsxanue onepanuu (rmepexo/ia) T0HKHO ObITh BKIIFOYEHO:

- KJIFOUEBOE CJIOBO, XapaKTepusyloiiee MeTo1 o0paboTku. BripakeHHbIE TI1a-

rojoM B HeompezaeneHHou ¢dopme (Hampumep: "Tounts", "dpeseposats”, "Csep-
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auth", "Hapesats", "PacTounTs" u T.m.); HAaMMEHOBaHUE 00pabaThIBaeMOM MOBEpX-
HOCTHU, KOHCTPYKTHUBHBIX 3JIEMEHTOB ;

- nH(OpMaLIKA MO0 pa3MepaM WK UX YCIOBHBIM 0003HAYCHHUSIM;

- JIOMOJHUTeNbHAs HH(OpMaLMs, XapaKTepU3yrolas KOJIUYECTBO OJHOBpE-
MEHHO WJIM MOCJIEI0BATENbHO 00padaThIBaEMbIX TOBEPXHOCTEH, XapakTep 00paboTKu
(Hampumep, IpeBapUTENHHO, OJTHOBPEMEHHO, 110 KOHUPY, CKBO3HOE U T.1.).

[Ipu 3amucu coxep:kaHus ornepaluu (mepexoaa) NOMYCKAeTCs MOJIHas WIN
cokpauieHHas popma 3anucu. [lonHas 3anuch conep:kaHus nepexojia npeaycMaTpu-
BaeT MEPEUYUCIICHNE BCEX BBIIEPKUBAEMBIX PAa3MEPOB M BBIMOIHIETCS MPH OTCYTCT-
BUU 3CKH30B. [Ipy cokpallleHHOW 3alucu HUCIOJIb3YETCSl CChUIKA Ha YCJIOBHOE 000-
3HaueHHE 00pabaThIBAEMOI0 3JIEMEHTa, a HeoOXoIuMasl pa3MepHas HHQPOpMALIHS

IIPUBOAUTCA B OIICPALIMOHHOM 3CKH3C. HaHpHMep: TOYUTDH KaHABKY 8.
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3. MIPOEKTUPOBAHUE TEXHOJIOI'MYECKOTI'O ITPOLECCA
MEXAHUYECKOM OBPABOTKHU JIETAJIM B KYPCOBOM IPOEKTE

[Ipenyaraemasi METOAMKA BBIMOJHEHUSI KYpCOBOIO MPOEKTa IMO3BOJIUT CTY-
JIEHTaM BBLIEpKaTh €IMHCTBO TPeOOBAaHUM B PEIICHUH OTACNIbHBIX BOIpocoB. OxHa-
KO, paboTast HajJ MH)KCHEPHBIMU 3a/1adaMU, CTYJICHT JOJDKEH MOJAXOAUTh TBOPUYECKU U
MPUHUMATh CaMbI€ ONITUMAJILHBIC PEIICHUS.

Y4YuThIBas CIOKUBIITYIOCS MPAKTHKY MOYKHO PEKOMEHIOBATH MOPSIOK MPOEK-
TUPOBaHUS TexHoJornyeckux rnpoieccon (TII), mpeacraBnenubiit Ha puc. 3.1.

[IpoekTupoBaHHe TEXHOJIOTHYECKUX TMPOIECCOB COCTOUT W3 CIEAYIOIINX
B3aMMOCBSI3aHHBIX ATAIOB, JIsl KOTOPBIX OMPE/IeICHbl KOHKPETHBIE 3a/1a4H:

1. V3yyenue ucxoaHoi HHPOPMAIIMKA U TEXHOJIOTUYECKAs! MTOJrOTOBKA.

2. AHanu3 UCXOJHBIX JIAaHHBIX.

3. Pa3paboTka TE€XHOJIOrMYECKOTo Mpolecca 00pabOTKH IeTalu.

4. TexHOJOTMYEeCKUe PacUueThl.

Ha nepBoMm stane TpebyeTcss M3yduTh UCXOJHYIO HMH(MOpMaiuio (0a30ByIo,
PYKOBOJISIIYIO M CIPABOYHYIO) W BBHITIOJHUTH PaOOTy MO TEXHOJIOTHYECKOW TMOMATO-
TOBKE, 11€JIb KOTOPOH MOMYyYUTh MPOopabOTaHHBIE UCXOIHBIEC JaHHBIC I pa3padoTKu
TEXHOJIOTUYECKOI0 Mpoliecca.

TexHonornyeckas moAroToOBKa BKIIIOYALT:

- CIy»eO0HOe Ha3HAYCHHE M TEXHUYECKYIO XapaKTEPUCTUKY JIETaIH;

- aHaJU3 TEXHOJOTUYHOCTH KOHCTPYKIIMH JeTaiu (0TpaboTKa KOHCTPYKIIMH
JIETaIM Ha TEXHOJIOTUYHOCTH);

- OompeJeseHUe TUIa MPON3BOJICTBA.

Ha BTOpOM 9Tarne aHaIM3UPyIOTCSI UCXOIHBIE JaHHBIE U POPMYIUPYIOTCS OC-
HOBHBIE TEXHOJIOTUYECKHUE 3aqa4H.

TpeTuit aTam - COOCTBEHHO pa3padOTKa TEXHOJIOTHYECKOTO Mpoliecca:

- BBIOOp MCXOIHOMN 3arOTOBKH M IKOHOMHUYECKOE 000CHOBAHHE;

- BBIOOp TEXHOJOTUYECKUX 0a3;

- BBIOOP METO/I0B OOPaOOTKY;



CnyxebHoe Ha-
3HAYEHHUE U TEX-
HHUYECKas Xapak-

TEPUCTHKA JCTaNN

dopmyupoBa- 1

HHE OCHOBHBIX |
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1 sTan
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¢dopmanun
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g
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XOJHBIX JaH-
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OrmpeneneHue TH-
Ta TIPOU3BOJICTBA

AHanm3 3aBo-
JICKOTO TEX-
npoiiecca

3 sran

\ BrI60p HCXOI-
Pa3paborka Tex- HOM 3arOTOBKH
nporiecca obpa- U MeToJia e
OOTKH JIeTaIn TTOJTYICHHS
Br16op Turmo-
BOTO TEXIPO-
JKOHOMUYE-
necca
cKoe 000CHO-
BaHHUE BBIOOpa
3arOTOBKH
Bri6op %KOHOM. Paspabotkal [Bribop me-| (PaspaGorka Bui0op Onpeneie-
CPeCTB OOOCHOBA- | | MmapmIpyTa | | 107108 00- | | cxem Gasu- |, |TEXHONOIH-| e GopyET
TEXHOJL. 0C-[*| 6%2%33?0 +—06pabdoTku [ paGoTku DPOBAHHS 4yecKux 6a3 sar OTOI];KH
HaICHUA MapHpyTa JcTalin IMOBEPX-U
T PazpaboTtka 4
Odopmire- TEXHOJI. Orle- JTall
Hue MK ™ parmmii obpa- > TexHon. pac-
OTKH JI€TAIIN HCThI
Odopmie- | | I | |
Hue pabode- Pacuer Pacuer Pacuer Pacuer Pacuer Tex-
ro uepTexa npumyckoB| | TOYHOCTH | [pa3MEPHBIX| | PEXUMOB | | HHY. HOPM
3arOTOBKH | 00paboTKn emnen pe3aHus BPEMEHH

Puc. 3.1. CtpykTypHas cxema 3TaroB NPOEKTUPOBAHUS TEXHOJIOTMYECKOTO ITpoIiecca
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- pa3paboTKa TEXHOJOTHYECKOro MapuipyTa oOpabOTKH AeTaad U SKOHOMH-
yeckoe 000CHOBaHHE;

- pa3paboTKa TEXHOJIOTHYECKUX ONeparfii 00paboTKH JeTau.

Ha yeTBepTOM sTame BHIMOTHSIOTCS TEXHOJOTHYECKHE PacueThl MPUITYCKOB,
TOYHOCTH O00pabOTKH, pa3MEpHBIX LIeTIeH, PEeKUMOB pPEe3aHUs U TEXHHUUYECKUX HOPM
BpPEMEHH.

[TopsimoK BBITIOJHEHHUS KYPCOBOTO IPOEKTA JODKEH COOTBETCTBOBAThH IIO-

CTPOCHUIO 3TOI'0 pa3aciia.

3.1. BBegeHue u 3a1a4M NMPOEKTA

Bo BBegeHNN K KypCcOBOMY MPOEKTY ONMKMCHIBAIOT OOIIME HAIMPABIICHUS pellie-
HUS 3aJ1a4 IPOCKTUPOBaHUsI, 000CHOBBIBAIOT aKTYaJIbHOCTh pa3padaThIBAEMOU TEMBI,
€¢ 3HA4YCHHE JIUIS MOBBIIICHUS (P(HEKTUBHOCTH MPOU3BOACTBA U (POPMHUPYIOT OCHOB-
HBIC 33J1a4M, ITIOCTABJICHHBIC TIEPE] CTYAECHTOM.

MoO>XHO PEKOMEH0BAaTh TAKYIO IMOCJIEI0BATEIIBHOCTD IIOCTPOCHUS BBEICHUS:

1) mepCreKTUBHBIC HAIIPABJICHUS Pa3BUTHUS MAIIMHOCTPOCHHSI,

2) COCTOSIHME M TIEPCIIEKTHBBI PAa3BUTHS MPOU3BOACTBA Ha OA30BOM MPEIIPH-
STUH,

3) obocHOBaHNE HOBU3HBI M 3(P(GEKTUBHOCTH MPETaracMbIX MPOEKTHBIX pe-
IICHUIA;

4) OCHOBHBIC 3a/[auH, pelIacMbie B KypCOBOM MPOEKTE, X MPaKTHUECKas 3Ha-

quMocTh. OOBEM BBEIAECHHUS HE JOJKEH MPEBBIMATh 1-2° CTpaHuUI] TEKCTA.

3.2. Ucxonnast uHgopManms AJ1s1 KYpcOBOIro NMPOEKTa

Wcxonnas nHdopmanust A BBIIOJHEHUS KypPCOBOTO MPOEKTAa MO TEXHOJO-
MM MaIlMHOCTPOCHHUS MOApa3eiseTcss Ha 0a30ByI0, PYKOBOSIIYIO U CIIPABOYHYIO
(F'OCT14.301-83).

bazoBas mHbopmaris BKIIOUaeT JaHHBIC, COJAEPXKAIIMECS B KOHCTPYKTOD-
CKOM JIOKYMEHTAIlUM, B YepTEkKe JAeTanu (M3Ieius), a TakKe TOJOBYIO MPOTPaMMy

BBIITYCKA ATUX JI€Talel (MCXOIHbIE JaHHBIE).
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PykoBopsmas wHbopmarusi BKIIOYACT JaHHBIE, COJIEpIKAIIUecss B CTaHIap-
Tax, YCTAaHABIWBAIOIMINX TPEOOBAaHMS K TEXHOJOTHYECKHMM IIpoIleccaM, a TaKXKe B
CTaHJapTax Ha 00OPYJIOBaHHE U OCHACTKY, B JOKYMEHTAIIMU Ha JCHCTBYIOIINUE €1U-
HUYHBIE TEXHOJOTUUYECKUE MPOIIECCHI, B KIACCU(PUKATOPAX TEXHUKO-IKOHOMHYECKOMN
nH(OpMAITUU. TPOU3BOJACTBEHHBIX MHCTPYKIIUAX, MaTepUaIax Mo BHIOOPY TEXHOJIO-
ITMYECKUX HOPMATUBOB (PEKUMOB 00paOOTKHU, MIPUITYCKOB U JIP.), TOKYMEHTAIUU TI0
OXpaHe Tpyaa.

CnpaBoyHasi UH(pOpMaIUs COACPKUT JIaHHbIE, UMEIOIINECS B TEXHOJOTHUYe-
CKOW JIOKYMEHTAIlMU OIBITHOTO MPOU3BOJCTBA, B OMHUCAHUAX MPOTPECCUBHBIX METO-
JIOB M3TOTOBJIEHUS W3JIENINN, KaTalorax, Macrnoprax, CIpaBOYHHMKAX, IJIAaHUPOBKAX
MPOU3BOJICTBEHHBIX YYaCTKOB, METOAMYECKUX Marepuanax. CrpaBouHas uHdpopma-
IUS COJICPKUTCS TaKKe B yUeOHMKAX, yUeOHBIX MOCOOUSIX, METOJIMUECKUX YKa3aHU-
X, B IEPUOANYECKUX U3JAHUSIX.

[TonGop u u3ydyeHue PYKOBOASIIEH M CHPABOYHOW HWHQPOpPMAIUU SBISCTCS
OJIHOM M3 OCHOBHBIX 33/1a4 TEXHOJIOTUYECKOW MPAKTUKU CTYJICHTOB.

B I13 cTyneHT npUBOJUT CIIMCOK CIIPABOYHON U PYKOBOJIIECH nHDOpMaIuy,
KOTOPYIO OH COOpaJT U UCIOJIb30BaJ MPHU BHITIOJIHEHUH KYPCOBOTO TIPOEKTA.

Ha ocHoBe n3yueHus ucxoaHoil nHGpopMaluu He0OOXOAUMO TTPOU3BECTH TEX-
HOJIOTHYECKYIO TTOJTOTOBKY MCXOHBIX JAHHBIX, HEOOXOAUMBIX ISl IPOSKTUPOBAHUS
TEeXHOJOornyeckoro npouecca. CogepxaHue TEXHOIOTHUECKOMN MOJATOTOBKY PUBE/IE-

HO HMIXC.

3.2.1. Cnyscedbnoe HazHaueHue u mexHUUECKas XapaKkmepucmuka oemanu

Otot pazaen 113 HaunMHAIOT ¢ ONUCAHUS KOHCTPYKUIHUH 33JIaHHOW JETalH, €€
CiIy’keOHOro Ha3HaueHHs. [[pUBOIAT TEXHUUECKYIO XapaKTEPUCTUKY JETalli, aHAIIH-
3UPYIOT YEPTEXK JETaH.

B cnydae oTCyTCTBUSI TEXHUYECKUX TPEOOBAHWM Ha 4YEpPTEkKE ACTaI, OHU
pa3pabaThIBalOTCS CTYACHTOM, UCXO/s U3 CIIY)KEOHOr0 Ha3HA4YCHUs JIETalIk U YCJO-
BUU MX U3TOTOBJICHHUS.

CnyxebHOe Ha3HAYEHUE JCTaIM JOJDKHO BKIIIOYATh (PYHKIIMOHAIBHOE Ha3HA-
YEHUE U TIEPEUCHb yCIOBUMN, B KOTOPHIX OHA JIOJDKHA pabOTaTh B y3J1€ WM MEXaHU3-
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Me. Eciin Ha3HaueHue JeTanu HEU3BECTHO, TO CIEAYET ONMCATh HA3HAYECHHUE €€ KaK
THTIOBOW JIETAJIM U Ha3HAYEHNE ITOBEPXHOCTEN.

W3 onucanust Ha3HAYEHUS U KOHCTPYKIIMH JETaIH JOJKHO OBITh SICHO, KaKue
MOBEPXHOCTU U pa3MEPbl UMEIOT OCHOBHOE 3HAYEHUE JJI CIYy>KEOHOrO Ha3HAYEHHS,
Y KaKHe - BTOPOCTENIEHHOE.

B TexHMuYecKol XapakTEpUCTUKE JETAIU JOJKHBI ObITh YKa3aHbl BCE TEXHU-
yecKue TpeOOBaHUs, IPEABABIEMbIE K JETANIM, U YKa3aHHbIE HA YepTexKe. ITO Tpe-
OOBaHUs K TOUHOCTH, KaUeCTBY 00pabaThIBAEMBbIX IMOBEPXHOCTEN U APYTrUe TEXHUUE-
CKH€ yKa3aHHUs Ha U3rOTOBJICHUE JACTAIIN.

B aromMm xe paszeie cienyer IpUBECTU JaHHBIE O MaTepualle JIeTalll, ero Ha-
3HAYCHUU U 00JIaCTU MPUMEHEHUS B JeTalsix MamumHocTpoeHus. Hanpumep: "Craib
20X T'OCT 4543-71 nerupoBaHHasi KOHCTPYKIIMOHHAs MPHUMEHSETCS Ui JETaJleu
CPENHUX Pa3MEPOB C TBEPAOU M3HOCOYCTOWYMBOW MOBEPXHOCTBIO IPHU JOCTATOYHO
IIPOYHOI U BSI3KOW CepJLEBHUHE, padOTAIOMIEN MPU OOJBIINX CKOPOCTAX U CPEIHUX
naBnenusix. M3 cranu 20X pekoMeHayeTcss U3roToBISATh 3yOUaThle Kojeca, KyJauKo-
Bble MY(ThI, BTYJIKH, IJTyHXKEpPbI, KOIPHI, IUIMIIEBbIE BAJIUKH, paboTalolue B MOJ-
LIMITHUKAX CKOJIBKECHMS U T.11.".

Heo6xomumo Taxke ykazaTh XUMHYECKUM COCTaB U MEXaHMYCCKHE CBOMCTBA

MaTtepuaia feTaiu. DTH TaHHble CBOASTCS B Tabu. 3.1, 3.2.

Hanpuwmep:
Tabauma 3.1.
Xumnueckuit coctas cranu 45 ('OCT 1050-74), %
C Si Mn > P Ni Cr
He Oojiee | He Oolee
0,40-0,50 | 0,17-0,37 | 0,50-0,80 0,045 0,045 0,30 0,30
Tabmuma 3.2.
MexaHudecKue CBOMCTBA cTaiu 45
o, MIla |Gy, MIla| o5, % 0 Oy, HB (ne 6omee)
v, % 2 = =
HE MEHEE Jx/em® | Topsiuexaranoit OTOAKEHHON

360 610 16 40 50 241 197
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Kpome Toro, HeoOxonumo caenaTh 3aKIF0YeHIE O MPaBIIIBHOCTH BHIOOpA Ma-

TepHaja sl JaHHBIX YCIOBHUM paObOThI JETANIN B y3IIE.

3.2.2. Ananuz mexHoa02u4HOCMU KOHCMPYKYUU 0emanu

AHanu3 TeXHOJIOTMYHOCTH KOHCTPYKIIMM U3/IENINs HAIIPaBJIEH Ha MOBBILICHHUE
IIPOU3BOMTENILHOCTH TPY/a, CHUKEHHUE 3aTPaT U COKPAILEHNE BPEMEHU Ha TEXHOJIO-
THYECKYIO TOATOTOBKY NpOou3BoicTBa. KOHCTpYKIMS U3ENHs MOKET OBITh PU3HAHA
TEXHOJIOTUYHOM, €CIM OHa 00eCne4YrBaeT MPOCTOE U 3KOHOMUYHOE HM3rOTOBIICHHE
U3JIETUS U YJIOBJIETBOPSET CIAEAYIOIIUM TPEOOBAHUSIM:

1. Kondurypamus aeraneil U ux .MaTepralibl MO3BOJISIIOT IPUMEHSITh HAauOo-
jee MPOrpEeCcCUBHBIE 3arOTOBKH, COKpAILAIOIUE O0bEM MEXaHHYECKOH 00paboTKu
(TOYHOE KOKMJIBHOE JINThE, JTUThE MOJI JaBICHUEM, OObEMHYIO IITAMIIOBKY U BBITSIK-
KY, XOJIOJIHYIO IITAMIIOBKY Pa3JIMYHbIX BUJIOB U T. I1.).

2. IIpu KOHCTPYHUPOBaHUU W3/IEIUN UCIIOIB3YIOTCS MPOCTHIE TEOMETPUUECKUE
(OopMbI, MO3BOJISAIOUINE TPUMEHATH BHICOKOTIPOU3BOAUTEIBHBIE METO/IbI IIPOU3BOICT-
Ba. [IpexycMoTpena yaoOHas U HajeKHas TEXHOJOrM4eckas 0a3a B mpoiiecce oopa-
OOTKH.

3. O0ocHOBaHBI 3aJJaHHbIE TPEOOBAaHUS K TOYHOCTH Pa3MepOB U (GOPMBI JeTa-
.

4. Vlcnonb30BaHbl CTaHAAPTU3AIMS U YHU(DHUKALMS JeTalel U X 3JIEMEHTOB.

5. Jlns cHmkeHus o0beMa MEXaHHM4eCKOW 00paOOTKH MPEeayCMOTPEHBI J10-
IIyCKH TOJIBKO I10 pa3Mepam MOCaJ0YHbIX IOBEPXHOCTEN.

6. ObecrieueHa 10CTaTOUHAs AKECTKOCTD JETAIH.

7. IlpenycMoTpeHa BO3MOXHOCTb YAOOHOIO IMOABOJA KECTKOIO U BBICOKO-
MIPOU3BOJAUTEIILHOTO HHCTPYMEHTA K 30HE 00pabOTKH JeTalu.

8. ObecnieueH cBOOOIHBIN BXO/ M BBIXOJ] HHCTPYMEHTA U3 30HbI 00PabOTKH.

9. YuTeHa BO3MOKHOCTh OJJHOBPEMEHHOW YCTAHOBKU HECKOJBKUX JAETAJICH.

Bormpocsl aHann3a TEXHOJIOTUYHOCTH JIeTajlell pa3IMuHOro Kiacca (KOpIycos,
BaJIOB, KOJIeC 3yOUaThIX U T. J.) MOJPOOHO U3JI0KEHBI B [18].

KoHcTpykuus uzgenust B 3HAUUTETLHON Mepe ONpeesieT coJiepKaHue TeX-
HOJIOTMYECKOr0 MpOoLEcca, ero MOCTpoeHue (MapuipyT), CTPYKTypy ONeparuu, npu-
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MEHSEMbI METOABI 00pabOTKH, 000PYIOBAaHUE, OCHACTKY M HHCTpyMEHTHI. C Apyroun
CTOPOHBI, TIPUHSITAS TEXHOJOTHS TPOW3BOJICTBA MPEIBSIBISECT CBOM TPEOOBAHUS K
KOHCTPYKIIMU U3/IEJINs, €€ TEXHOJIOTUYHOCTH.

TexHOJIOrHYHOCTh KOHCTPYKIIUHU JIETalld OLICHUBAIOT HA JIBYX YPOBHSIX - Ka-
YECTBEHHOM M KOJWYeCcTBEHHOM. KaduecTBeHHas OlLlEHKa MPEAIIeCTBYET KOJUYECT-
BEHHOW M CBOJUTCS K OINPEACIICHUIO COOTBETCTBUS KOHCTPYKIIMU JI€TaIN BBIIE yKa-
3aHHBIM TPEOOBAHUSIM.

KadecTBeHHas olleHKa TEXHOJOTUYHOCTU KOHCTPYKIIMU JETANIU YKa3bIBACTCS
CJIOBaMH "XOPOIIO-IIJIOX0", TOMYyCTUMO-HE Jonyctumo" wim "+", "-",

Ecnu B KypcOBOM MPOEKTE HE AHAIM3UPYETCS 3aBOJICKON TEXHOJIOTUYECKHUI
MPOIIECC, TO KOJUYECTBEHHYIO OLICHKY T€XHOJOTUYHOCTU KOHCTPYKIUU JETAIH BbI-
MOJIHATH HE TpeOyeTcs.

KonuuecTBeHHYIO OIIEHKY TEXHOJOTMYHOCTU KOHCTPYKIIMU JETaTu MPOU3BO-
JIAT 1O CIAEAYIONUM KO3 UIIeHTaM:

1. KoappunumenT ncnonp3oBanus Mmatepuana

Kum = M%/b (3.1)

rae Mg - Macca netanu 1o 4eprexy, Kr;
M3 - macca MaTepuaa, pacxoyeMoro Ha U3roTOBJICHHUE JE€TaJH, KT.

2. Koaddunment Tounoctu o0pabOTKH J1eTanu
=T
Km=Trg (3.2)

raie  TH - yucno pa3MepoB He 0OOCHOBAHHOM CTEMEHH TOYHOCTU 00pabOTKH;
To - obrm1ee Ynciio pa3MepoB, MOJIEKAITUX 00padOTKe.

3. KoadduimeHT mepoxoBaToCcTy MOBEPXHOCTEHN AeTaIN

K =11y, (3.3)

rae  1IIH - yncio nmoBepxHOCTEN JAeTanu, He 000CHOBAHHOM IIEPOXOBATOCTH, IIIT;
[IIo - ob1iee uyncIo MOBEPXHOCTEH AeTaNIU, MOIeKAIINX 00paboTKe, IIIT.

4. Tpy10€MKOCTb U3TOTOBJICHUS AETATN

n
To= _zltmm (3.4)
1=

rae - WTy4HOE BpeMs 1-TOH onepanuu, MUH;

29



N - KOJIMYECTBO TEXHOJIOTUYECKUX OIEpalnil.
5. TexHonoruyeckasi cC€0€CTOMMOCTD J€Talu
Cn=Cwm+ C3+ Co0, (3.5)
rae  CMm - CTOUMOCTBh UCXOAHOTO MaTepuana, pyo.;
C3 - CTOMMOCTB MOJIy4€HHUS 3aTOTOBKH, PYO.;
Co0 - croumocTh 00pabOTKH JeTanu, pyo.
TexXHOTOTHYHOCTh KOHCTPYKIIUHU 110 TPYAOEMKOCTH U ce0ecTouMOoCTH (I1. 11. 4,
5) MOXeT OBITh OIpeiesieHa MOCe 3aBepIICHUs pa3pabOTKU TEXHOJIOTMYECKOTO POo-
ecca.
B pesynbTaTe nmpoBeaeHHOTO aHaIM3a JIOJDKEH OBITh CliejaH BBIBOJI O KOHCT-
PYKILHH B IIEJIOM: TEXHOJIOTMYHA OHA WJIA HET.
B nporuiecce ananuza pabouyuii 4epTex AETAIU KOPPEKTUPYIOT, BHOCSIT COOT-
BETCTBYIOIINE W3MCHEHHS. DTH MEPONPHSITHS JTOJDKHBI OBITh OTPaKCHBI B TIOSICHU-

TEJILHOM 3aITHiCKE.

3.2.3. Onpeodenenue muna npou3e00cmea

['ogoBast mporpaMma BbIITyCKa A€Tallel YKa3bIBAE€TCS B 3a/laHUM HA KypCOBOE
MIPOEKTUPOBAHHUE.

Tun npous3BoACTBA — 3TO KIACCU(PUKAUMOHHAS KaTEropusi MPOU3BOICTBA,
BbIENIsIeMasl 10 MPU3HAKaM IIHMPOThl HOMEHKJIATYPhI, PETYJISIPHOCTH U 00bEMa BbI-
IycKa u3faenuil. PasnuuaroT Tpu THIa NpoOU3BOJACTBA: €AUMHUYHOE, CEPUITHOE, MACCO-
Boe (I'OCT 14.004-83).

EnvHnyHOE pOM3BOACTBO XapaKTepU3yeTCsl MajbiM 0O0BEMOM BBIITYCKa OJH-
HAKOBBIX U3/IE€JHUI, IOBTOPHOE U3rOTOBIEHUE KOTOPBIX, KaK IPAaBUIIO, HE MTPEAyCMaT-
puBaeTcs.

CepuiiHoe POU3BOACTBO XapaKTEPU3YETCsl M3TOTOBJICHUEM H3IEIHM MepUuo-
JTUYECKU MOBTOPSIIONIMMUCS MapTusiMu. CepuilHOE MPOU3BOACTBO SIBISETCS OCHOB-
HBIM THIIOM MAIIMHOCTPOUTEIBLHOTO MPOM3BOJICTBA U YCJIOBHO MOApA3/ENieTCS Ha

KPYITHO-, CPEIHE-, U MEJIKOCEPUHHOE.
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MaccoBoe MpOu3BOJICTBO XapaKTepU3yeTcss OOIBIIMM 00bEMOM BBHITTYCKA W3-

I[CJ'H/II;’I, HCIIPCPBIBHO HU3TOTOBJIICMBIX IIPOAOJLKHUTCIIBHOC BPEMA, B TCHCHUC KOTOPOIO

Ha OOJIBIIIMHCTBE PA0OYMX MECT BBIMOJHSIECTCS OJIHA paboyasi oneparusi.

TexHomoru4yeckue XapaKTCPUCTUKH PA3JIMYHBIX THUIIOB IMIPOU3BOACTB 110 IIPC-

oOmaaroremMy MpU3HAKY MpeCTaBIeHBI B Ta0m. 3.3.

Tabmura 3.3

TexHonorn4eckue XAPAKTCPUCTHUKH PA3JIIMYHBIX THUIIOB IIPOU3BOJACTBA

XapaxkTepHbIi Tun npon3BoacTBa
IIPU3HAK € AMHUYIHBIN CEpPUIHBIN MaCCOBBIN
1 2 3 4
[ToBTOpsIEMOCTD OtcyTcTBYET [lepnonnueckas HenpeppiBHBI BBI-
naptuit (cepuit) MyCK OJTHUX U T€X
xKe feranen (cepuit
MaIIVH)

TexHonoruye- YHuBepcaiapHOE YHuBepcanbHoe, [Iupokoe ncnosb-
CKO€ 000pyI0- YaCTUYHO CIIEHa- | 30BaHUE CIICLIUAJIU-
BAHUE JM3UPOBAHHOE U 3UPOBAHHOTO U CIie-
CIIELIMAJIBHOE IUAJILHOTO 000pY-
JIOBaHUA U aBTOMa-

TUYECKUX JINHUUI
[Ipucrioco6ure- [IpeumymectBeHno | CnenuanbHele, e- | CreuuaibHble, Yyac-

HUS YHUBEPCAJIbHBIC peHaaXKUBAEMBbIE TO OPTaHUYECKHU
(u3penka crenuatb- CBSI3aHHBIE CO CTaH-

HEbIC) KOM

Pexymuit nn- YHuBepcanbHbII YHuBEpCanbHbIN U YHuBEPCANbHBIN,

CTPYMEHT CIIEIAATBHBIN CIIEIUATBHBIA 1
KOMOMHUPOBAHHBIN.
MHOronHCTpyMEH-

TaJIbHBIE HAJIAJIKU

N3mepurens- YHuBepcanbHbIN YHuBEpCanbHbIN U Kanubpsl, cnenu-

HBIU UHCTPY-
MEHT

CIIEIUAJILHBIN

aJIbHBI MHOTOMED-

HBI UHCTPYMEHT,

KOHTPOJIbHBIE TIPU-
OOpBI

Hactpoiika Cranku HeHacTpo- | Cranku HacTpoeH- | CrokHast HacCTpOu-

CTaHKa eHHbIE, paboTa 1Mo HBIE Ka, aBTOMaTU3M
POOHBIM MpOMEpam

Pazmemenue Ilo TunmamMm cTaHKoOB ITo xony Texnomno- ITo xony TexHomM0-

TEXHOJIOTHYE- THYECKUX IPOLEC- TUYECKUX MPOLEC-

CKOTro 000py/10-
BaHUs

COB
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Okonuyanue Tadim. 3.3

1

2

3

4

Bunae! 3aroto-
BOK

[Ipokar, nuThe B
3eMIIsIHbIE (DOPMBI
10 JI€PEBSHHBIM MO-
JeJsiM, CBOOOIHAS

IIpokar, OTIMBKY 1O
METaJUINYECKUM MO-
JIEJISIM, IITaMITIOBKH

IIpokar, MamMHHOE
JIUTBE TI0 METAIUIN-
YECKUM MOJEIISM,
JIMTHE MO AABJICHU-

KOBKa €M U Jp. TOYHBIE
METO/IbI JINThS,
HITAMIIOBKH, TIpec-
COBaHMUS U T.J.
[Tpumensiemblie [[upokoe OrpanuueHHoe, He npumensiercs
pa3MeTKu JUIIb 1711 KPYTTHBIX

U CJIOKHBIX JeTalier

MeTtonab! noc-
TUXKEHUS TOU-

Meroa uHAUBUTY-
aIbHON IPUTOHKHU

MeTtona nosaHoN 1
HETOJHOM (YacTuy-

MeToabl MOTHON U
CEJIEKTUBHOM B3au-

HOCTH HOU B3aMMO3aMe- MO3aMEHSIEMOCTH
HSIEMOCTH)

Creniens nera- [Ipocreitmmue Tex- bomnee nerannHEBIE [ToapoOHbIe TEXHO-

JU3alMU TEXHO- | HOJIOTUYECKHE pa3- | TEXHOJOTMYECKHE | JIOTMYECKHE pa3pa-

JIOTUYECKUX paboTku (MapupyT- | pa3paboTku (Map- | OOTKH (OmeparyoH-

IIPOLIECCOB HBIE TEXITPOLIECCHI) HIPYTHO- HBIE TEXITPOLIECCHI).

OIePallMOHHBIC U
OIeparMOHHbIC TEX-
IIPOIIECCHI)

Uccnenosanue tex-
HOJIOTUYECKUX MPO-
1IECCOB

Bunibr HOpMmu-

YKpynHEHHOE HOP-

Texauueckoe HOP-

JleranbHOE HOPMU-

poBaHus paboT MHPOBAHHE MHUPOBAHUE CEPUI- poBaHue. XpoHO-
HOT'O NMPOU3BOJICTBA | METPaKHOE UCCIIe-
JNIOBAHHE OTEpaLAN
Keanuduxanus Bricokas Paznmuunas Huzkas (npu Haym-
pabounx YUU BBICOKOKBAJIU-
(buUMpOBaHHBIX Ha-
JaYHKOB)
CebecTonMoCTh Bricokas Cpennsis Camas HU3Kas
MPOAYKITUU

Ha nepBoM 3Tarne npoekTupoBaHusl TUIT IPOU3BOJACTBA OPUEHTUPOBOYHO MO-

J)KET OBITh OonpcAciIcH B 3aBHCHUMOCTH OT MACChbl ACTAIM U o0BeMa BBIITYCKaA I10

Tabn. 3.4.

OmHOM 13 OCHOBHBIX XapaKTEPHUCTHK THIA MPOU3BOJICTBA ABISETCS KOIPdu-

reHT 3akperuieHust oneparwii (TOCT 3.1121-84).

K3o0= %
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Tadbnura 3.4

3aBUCHUMOCTH THIIA IIPpOU3BOACTBA OT o0BeMa rogoBOI'O BBIITYCKA (HIT)

N MacCChI ACTaJIn

Tun npousBojcTBa
Macca ne-
Taju, KI CHMHIH- Mmenoce- CPEIHECEpUIHOE | KPYIHOCEPUIHOE MaccoBO€e
HOE puiiHOe
<1,0 <10 10-2000 | 1500-100000 75000-200000 200000
1,0-2,5 <10 10-1000 1000-50000 50000-100000 100000
2,5-5,0 <10 10-500 500-35000 35000-75000 75000
5,0-10 <10 10-300 300-25000 25000-50000 50000
> 10 <10 10-200 200-10000 10000-25000 25000

rae O - cyMMapHO€ YMCIIO Pa3JIMYHBIX OMEpali, 3aKPEerJICHHbIX 32 KaXKJbIM pa-
00YHM MECTOM;
P - yucno pabounx MecT, Ha KOTOPBIX BBIMOJIHSIOTCS TaHHBIE OMEPaLIUH.

[Tpunsto: Kszo <1 -MaccoBoe npou3BOACTBO;

1 < K30 <10 - kpynHOCEpHITHOE TPOU3BOICTBO;
10 < K3, £20 - cpenHecepuifHOE MPOU3BOICTRO;
20 < K30 £40 - menkocepuiiHOE TIPOU3BOJICTBO;
K30 > 40 - enuHUYHOE POU3BOICTBO.

Pa3zpabareiBaeMblil B KypCOBOM MPOEKTE TEXHOJIOTHYECKUI MPOIIECC IO 3aj1a-
HUIO JTIOJDKEH OBITh OPUEHTHPOBAH HA KPYITHOCEPUHHOE MPOU3BOJICTBO.

Ucxons u3 npusenennoit dopmyisl (3.6) mansa kosdduimeHTa 3akpernieHus
onepanuii K3 He0OX0AMMO yCTaHOBUTH COOTHOIIIEHUE MEXKIY TPYIOEMKOCTHIO BBI-
MOJHEHUsI omNepanuii W TPOU3BOJUTEIBLHOCTBbIO pabouux MecT (00opyaoBaHuUs),
NpeHa3HAYCHHBIX JJI MPOBEJACHUS JAHHOTO TEXHOJIOTMYECKOIro IMpolecca Mpu yc-
JIOBUU 3arpy3KH 3TOTO 000pY0BaHUS B COOTBETCTBUM C HOPMATUBHBIMU KOA(DPUIIH-
€HTAMH. T () MOYKHO OIIPENENNTB 10 IPUBEICHHBIM (POPMYyJIaM.

OxonuarenbHbl pacueT Ks o clieqyeT BBIMOJHUTH MOCJE ONpPEACICHUs TPY-
noeMkocTh onepauuit (Tyyur) IPHA pacyeTe TEXHUYECKUX HOPM BpeMeHH (11. 3.5.5) B
pa3pabOTaHHOM TEXHOJOTUYECKOM MPOIIecce MO MPEe/I0KEHHON METOTUKE.

Pacmonaras mTy4HbIM WIM IITYYHO-KAJIBKYJSIIMOHHBIM BpEMEHEM, 3aTpa-

YCHHBIM Ha KAXKXAYHO OIICPAlNI0, MOJKHO OIIPCACIUTL KOJIMICCTBO CTAHKOB!
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Tmm(zu—;c)
60-F PRUEY

Mp = (3.7)

rae N - rogosas mporpamma, IIT;
T, (wex) “IITYYHOE WX IITYYHO - KAJIBKYJIAUOHHOE BPEMSI, MUH;
F, - neiictBuTensHbI rog0BON GoHa Bpemenu, Fa = 4029 4. (mpu aByxcMmeH-
HOM pabore);
MNs.n. -~ HOPMAaTUBHBIM KO3()(DULIMEHT 3arpy3Kku 000pyAOBAHNUS;
Cpennee 3HaueHHME HOPMATHBHOTO KOd((uIlMEeHTa 3arpy3ku 000pyAOBaHUs
Ha y4acTKe IeXa MpHU JBYCMEHHON paboTe cielyeT MPUHUMATE: JIsl MEIKOCEPUITHO-
ro npousBojactia - 0,8 + 0,9; cepuitnoro - 0,75 + 0,85; KpynmHOCEPUITHOTO U MaCCO-
Boro - 0,65 + 0,75.
Tak kak Ha JaHHOM dTamne TUM MPOU3BOJICTBA BHIOPAH OPUEHTHPOBOYHO IO
Tabn. 3.4, To KO3PPUUUEHT 3arpy3Kd MOKHO MPHUHATH B COOTBETCTBUU C BBIIIEYKa-
3aHHBIMH PEKOMEH/IALUSIMHU.

Bce nannble pacuera 3anucarthb B Ta01. 3.5.

TaOmuna 3.5.

Onepanus

TI_HT. (m-k.)

mp

Nz

O

2

2

2

ITocnie pacuera 1o BceM onepanusaM 3Ha4€HUN Ty XU My YCTAHOBUTH NPU-
HSATOE YHMCIIO pabouux mecT P, okpyrisis mo Omwpkaiiiiero OOJBIIETO 1EI0ro 4ucia
NOTy4E€HHOE 3Ha4eHUue M,

Jlanee mo KakIoW omnepanuu BBIYUCIUTH 3HAYeHHE (PakTudeckoro xKodddu-

[UEHTA 3arpy3Ku pabodero Mecrta 1o popmye

o= " 39)

U TOKE 3amucaTh 3TU 3HAUYCHUS B Ta0uIly 3.5.
Eciu n, 4. onepanuu 0Ka3bIBa€TCs BBIIIE HOPMATUBHOIO, CIENYET YBEIUYUTh
JUId JJAHHOM OIepalvy KOJIMYECTBO CTAHKOB. EciM Ke Ha KaKux-TO ONEPalysaX Msg,.

SHAYUTCIBbHO HM)XC HOPMATHUBHOI'O Ty, CIACAYCT IMPOAHAIMN3UPOBATL BO3MOKHOCTDL
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703arpy3Ku pabodyero Mecra JIpyrumMu, IpUMEPHO PaBHOLEHHBIMU MO TPYIOEMKOCTH
ornepanusiMu. Toraa KOJIMYeCTBO OmMepanuii Ha JaHHOM pabodeM MecTe MOXKET OBITh
yBenuueHo. U ckoppextupoBanHoe 3HaueHue O 3anucarts B rpady tadm. 3.5.

KonudecTBo omeparuii, BEIIOJHAEMBIX Ha pabodeM MECTe MOXKHO Ompele-

0= ’73% (3.9)
Mo

[Tocne 3anonmuenus Bcex rpad Tadm. 3.5 mojacuuTaTh CyMMapHOE 3HAYEHUE

JUTH 110 popmyIie

1151 O u P, onpenenuts K3 o, ¥ THII TPOM3BOACTBA.

[locne ycraHOBIEHUSI THIA MPOU3BOJCTBA HEOOXOJUMO ONPEIEIUTH €ro Op-
TraHU3aMOHHO-TEXHOJIOTMYECKYIO XapaKTepUCTUKy. [Ipu 3TOM HEeoOXxoauMO:

a) oINpeAeNuTh (popMy OpraHU3alUu IPOU3BOICTBEHHOTO MPOIIECCa;

0) paccunTaTh TakKT BbIMYCKa M3AENIUNA (KPYIMHOCEPUITHOE, MAaCCOBOE MPOM3-
BOJICTBO) WJIM BEJIMYHMHBI TAPTHUI MX 3aIlycKa B IPOU3BOJICTBO.

Cornacuo I'OCT 14.312-74 ¢opma opranuszaiuu mponu3BOICTBA MOKET ObITh
IIOTOYHOM WM rpynIoBoi. OHa omnpenersieT MOpPsIOK BBIIOJHEHUs ONEpaluid TeX-
HOJIOTMYECKHUX IPOLIECCOB, HANPABICHUE JIBWKEHHUS JE€Tajeil B IPOLECCE UX U3ro-
TOBJICHHUSI, PACIOJIOKEHUE TEXHOJIOTUYECKOro o0opynoBaHus U pabounx mect. Ilpu
NOTOYHOM OpraHu3alyy MPOU3BOJACTBA TAKT NPOU3BOJCTBA JAETANECH ONpenesseTcs

o ¢hopmyiie
-0 MUH.; (3.10)

rie  F, - neficTBuTEIbHBIN TO0BOM (DOHT BpEMEHH, U.;
N - rogoBas mporpaMMa BBIITyCKa JeTajeH, IT.
['pynmoBas hopma opraHm3aniii MPOU3BOJICTBA XaPAKTEPU3YETCS MEPUOIH-
YECKUM 3aITyCKOM JIeTajIei mapTUSIMH.
KonudecTBo neTaneit B mapTuu JUisl OJHOBPEMEHHOTO 3aITyCKa OTPEISAETCS

YIPOIIEHHBIM CIIOCOO0M 110 hopmyJie

~N-a
=S5z 1T (3.11)

rjae a - MepUuoJUYHOCTh 3alyCcKa B JHIX (PEKOMEHIYETCS CJIeAyIoIas Mepuonuy-
HOCTb 3amycka aeranei: 3, 6, 12, 24 qus);
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254 - xonn4yecTBO paboUUX JHEH B TOAY.
Pasmep maptum MoxkeT ObITh CKOPPEKTHPOBAH C y4ETOM yI00CTBa IJIaHUPO-
BaHUs U OpraHu3auu npou3BoAcTBa. C 3To Lenbio pa3Mep MapTUy NPUHUMAIOT HE

MEHEEe CMEHHOM BBIPAOOTKHU.

3.3. AHAJIM3 MCXOAHBIX JAHHBIX U1l pa3padoTKN TEXHOJOTHYeCKOro

nmpomecca

WcxoIHBIMU TaHHBIMH COTJIACHO 3aJ]aHusl ABJISIIOTCS pabOunii YepTex JeTaau
CO BCEMU HEOOXOJIMMBIMH TEXHUYECKUMHU TPEOOBAHUSAMU U TOAOBAs IPOTrPaMMa BbI-
IIyCKa JeTaJIei.

AHnanu3 pabouezo uepmeosica demaniu

[Ipexne Bcero, ciaenyeT BBISICHUTD CIY:KeOHOE Ha3HAUEHHUE JIeTaIN B MallMHE
(y31e), onpenenuTh CTENEeHb €€ BaKHOCTH ISl SKCILTyaTallii MalluHebl (Y3JI0B) U 3a-
TEeM TPOBECTH MOAPOOHBIN aHaIM3 TEXHUYECKHX TPeOOBaHWI HAa W3TOTOBJICHHE IO
yeptexxy aetanu (m. 3.2.1). B pesynpraTe aHanuza HE0OX0auMO CHOPMYIHPOBATH
OCHOBHBIE TEXHOJIOTHYECKUE 3a]]a4H, KOTOPble HEOOXOIUMO PEIIUTh IpH 00paboTKe
JeTald, ¥ IPU HEOOXOAUMOCTH, OTKOPPEKTUPOBATH pabOUUil UepTEK ACTAIH.

OCHOBHBIE TEXHOJIOTUYECKHUE 3a7]a4l BKIIFOYAIOT:

1. TouHOCTBH pa3MepoOB: AUAMETPATbHbBIX, TMHEWHBIX, YIIIOBbIX.

2. TouHocTh (HOPMBI: 7S UIMHAPUYECKUX JeTajlell B MPOJ0JIBHOM U IOIe-
pPEUYHOM ceueHMSX (IOMYCKH KpPYTJOCTH, LMWJIMHAPUYHOCTH, MPOPHIIS TPOAOIBHOTO
CEYEHMs), JUIsl TIOCKOCTHBIX JeTaliel (IIOMYyCKU MPSIMOJIMHEWHOCTU M MIOCKOCTHO-
CTH).

3. ToyHOCTHh B3aMMHOTO PACHOJIOKEHUSI TOBEPXHOCTH: JOMYCKHU IMapaieb-
HOCTH, TEPNEHAUKYISIPHOCTH, COOCHOCTH, CUMMETPUYHOCTH, MEpPEeceUeHus ocer u
T.I1.

4. KadyecTBO MOBEPXHOCTHOTO CJ0s OOpabOTaHHBIX MOBEPXHOCTEH: BBHICOTA
HEPOBHOCTEW MpoduiIsi, TBEPIOCTb, BEIMYMHA, 3HAK U TIIyOMHA pPacIpOCTpaHEHUs

BHYTPCHHUX, OCTATOYHBIX HaHpH}KeHI/If/‘I.
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Kpome Toro, Ha deprexax MOTYT OBITh yKa3aHbI U CIEIUATbHBIC TEXHUYE-
cKue TpeOOBaHUS: MTOKPBITHSI, TEPMOOOPAOOTKA, OKpacKa, MMOATOHKA Beca, YpaBHOBE-
IITMBaHWE U T. II.

[Io Bcem 3TUM rpynmaM TEXHOJOTMYECKHX 3aJad HEOOXOIMMO MOAPOOHO
W3YYUTh TEXHUYECKHE TPeOOBaHWS Ha M3TOTOBJICHHE C TEPCUUCICHHEM HamOoJee
OTBETCTBEHHBIX.

B pesynbrate GopMynHpyrOTCS OCHOBHBIE TEXHOJIOTMUECKHE 3ajauyd, Ompe-
JEJSIONUE CTPYKTYPY TEXHOJOTHYECKOTO Mpoliecca, IpuMeHsieMoe 000pyoBaHUE,
OCHACTKY, KBaJM(DHUKAIMIO UCIIOJHUTENS, KOHTPOJIbHBIE omnepanuu u Ap. llpumep,
OCHOBHBIE TEXHOJIOTMYECKHE 3aJaud Mmpu oO0paboTke KpoHiuTelHa (puc. 5.4) cie-
TyIOIIHe:

- TOYHOCTh Pa3MEpPOB: MOBEPXHOCTh - I 47Js7 - mo IT7, pasmep OT ocHu OT-
Bepctust & 47Js7 no ycranoBouHo# miockoctd A 1T10, octampHbie pasmepbl MO
IT14,

- TOYHOCTH (POPMBI: OMYCKU KPYTJIOCTH U MPO(UIS MPOJOJIBHOTO CEUCHHUS
orBepctus & 47Js7 -ue 6onee 0,008 mm;

- TOYHOCTh B3aMMHOT'O PACIIOJIOKEHHUS: JTOMYCK MapauieIbHOCTH OCU OTBEP-
ctust D47JS7 otHOCUTENBHO TIOCKOCTH A He Oonee 0,02 MM; TOMyCK MEPHEHINKY-
JasipHOCTU Toplia B oTHOcuTensHO ocu oTBepcTHst He Oosiee 0,02 MM; qOmMycK mapal-
JICTTLHOCTH TOPIIOBOM IIOCKOCTH OTHOCHTENBHO IIockocTH B He Gonee 0,02 mwm;
TOYHOCTh PACIOJIOKEHHUSI OTBEPCTHM 3a7aeTCsl 3aBUCUMBIMU jgomyckamu ot 0,2 1o
0,12 mm;

- KQ4EeCTBO IMMOBEPXHOCTHOTO CJIOS - MMIEPOXOBATOCTH MIOBEPXHOCTEH OTBEPCTHS

DA7IsT R, = (1,25 - 0,63) MKM; IIEpOXOBATOCTh TOPIIOBBIX TOBEPXHOCTEH OTBEPCTHS

& 47]s7 u ycranoBoyHo# mtockoctd A R, = (2,5 - 1,25) MKM, OTJIMBKY TTOJIBEPTHYTh
CTapCHUIO.

B Takoii mociie1oBaTeIbHOCTH aHATTU3UPYIOT TEXHUYISCKUE TpeOOBaHus, 005-
3aTeIbHO OTMeuas Hambojee BbicOkne M3 HuX. Oco0oe BHMMaHHE 0OpamarT Ha
KOMITJIEKCHI B3aMMOCBSI3aHHBIX TTOBEPXHOCTEH. PereHuio 3Tux 3amad JT0KHBI OBITH
MTOTYMHEHBI BCE TOCIEAYIOIINE dTAIbl MPOSKTHPOBAHUS TEXHOJIOTHYECKOTO MPOIIeC-
ca M3rOTOBJICHUS JIETAIH.
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[Ipy TEXHOJOTHYECKOM KOHTPOJIE YEPTEKEN MPOBEPSIOT, COACPKUT JU Yep-
TEX BCE CBEACHUS O ACTAINA: HEOOXOIUMBIE IPOEKIUH, PA3PE3bl U CEUECHUS, pPa3MEPBI
C IOMyCKaMHu, TPeOOBaHUSA K TOUHOCTH (POPMBI U B3aMMHOTO PACIIOJIOKEHHS, TPeOo-
BaHUs K KauecTBy noepxHocTh. B coorBerctBuu ¢ ['OCT 2.107-83 "OcHoBHBIE Tpe-
OoBaHMs K pabouuM depTexkam' pabodre Y4epTeKu JOHKHBI COJEPKaTh BCE JaHHBIC,
HEOOXOAMMBbIE JIsi M3rOTOBJICHUS, KOHTPOJIA U HCHbITaHus u3aenus. [Iposepstor
MPAaBWIBHOCTh NMPOCTAHOBKHU pa3mepoB B cooTBercTBuU ¢ 'OCT 2.307-83, "Hanece-

HUE Pa3MEPOB M MPEACIbHBIX OTKIOHEHUH" (cM. 1. 2.2.1).

3.4. Pa3pa0oTKa TeXHOJOrM4eCKOro npoiuecca o0padoTku aeraamn

TexHOJIOrn4eCKnii TPOLECC U3TOTOBIECHUS AETANN JOJDKEH COOTBETCTBOBATH
IIPOTPaMME BBINIYCKa, TUITY IPOU3BOJCTBA U €r0 OPraHU3ALMOHHO-TEXHUYECKAM Xa-
PaKTEPUCTUKAM, KOTOPbIE OBLIU ONPEEIICHBI BBIIIIE.

B cootBercTBUM ¢ 'OCT 14.301-83 TexHONIOrHYECKHE MPOLECCHl MOApa3/Ie-
JISAIOTCS HA TPU BUJA: €IMHUYHBIN, TUIIOBOW U I'PYIIIOBOM.

TexHomornyecknii Npouecc U3roTOBJICHUS W3IEIUN OJHOTO HAaUMEHOBAaHUS,
TUIIOpa3Mepa U WCIIOJIHEHHS] HE3aBUCUMO OT THIIA MPOU3BOJICTBA OTHOCUTCS K €1U-
HAYHOMY TEXHOJIOTMYECKOMY IIPOLIECCY.

TexHOoI0rnYecKnuid Mpolecc U3roTOBICHUS TPYNIbl U3IETUN C OOIIMMHU KOH-
CTPYKTHUBHBIMH M TEXHOJIOTHYECKMMHU MPU3HAKAMHU HA3bIBAIOT TUIIOBBIM TE€XHOJOTH-
YECKHUM ITPOLIECCOM.

['pynmoBoi TEXHOIOTUYECKUI MPOLECC - ATO TEXHOJIOTUUYECKUHN MPOLIECC U3-
TOTOBJICHUS TPYMIIbl U3IETUN C pa3HbIMU KOHCTPYKTUBHBIMHU, HO OOLLIMMHU TE€XHOJIO-
IMYECKUMU ITPU3HAKaMHU.

Kak mpaBmiio, B KypcOBBIX MPOEKTax pa3padaThIBalOT €JMHUYHbIE TEXHOJIO-
TMYECKUE MPOLIECChI, OTIIMYAIOUINECS] OPUTHUHAIBHOCTBIO, YTO MO3BOJISET 00ECIEUNTh
CaMOCTOSITENIbHOCTh PabOThI CTYIEHTOB W MCIIOJb30BaTh B MPOEKTE Hambojee Mpo-
I'PECCUBHBIEC TEXHOJIOTUMYECKHUE PEIICHHUS.

OO6mue mnpaBuia pa3pabOTKH TEXHOJOTMYECKUX TMPOIECCOB OIPEIEIICHbI

I'OCT 14.301-83, 14.3175.
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Pa3pabaTbiBaeMblii TEXHOJOTHYECKHI Mpolecc MOJIKEH ObITh MPOTrPEeCcCHB-
HBIM ¥ 00€ecrieunBaTh BHIIIOJHEHHE BCEX TPEOOBaHMI YepTeka U TEXHUYECKUX YCIO-
BUIi, MOBBIIICHUE MPOU3BOAUTEIIBHOCTU TPyJa U KadyecTBa W3JENINN, COKpAILECHHE
TPYJOBBIX U MAaT€PUAIBHBIX 3aTPAT HA €0 PEANU3aLUI0, YMEHBIIECHUE BPEIHBIX BO3-
JICVCTBHUI HA OKPYXKAIOILIYIO CPEAY.

MMmeromuecs: TUNIOBBIE W TPYNIOBBIE TEXHOJIOIMYECKUE ITPOLIECCHI SBIIFOTCS
OCHOBOM 17151 pa3pa0OTKH HOBBIX TEXHOJIOTMYECKHUX MTPOLIECCOB, a B CIIy4ae UX OTCYT-
CTBUS IIPUHUMAIOT NPOTPECCUBHBIE PEIIEHUS B JNEHCTBYIOLIMX 3aBOACKHUX C€IMHUY-
HBIX TEXHOJIOTUYECKHUX IIPOLIECCAaX U3TOTOBICHUS aHAJIOTUYHBIX U3/IETIUN.

Jlisg pa3paboTKH TEXHOJIOTMYECKOIo Mpoliecca HeoOXOIUMO MpOaHaIU3UPO-
BaTh 3aBOJICKOM TEXHOJOTUYECKHI MPOLECC, a €CIIM TAKOBOI'O HET, TO BHIOpATh THUIO-
BOM TexImpolecc 00pabOTKH aHAJIOTUYHOM AeTaiu (CM. 1. 5). 3aTeM cile10BaTh airo-

pUTMY 110 cxeme puc. 3.1.

3.4.1. Bvioop muno6ozo mexnHono2uieckozo npoyecca

[Ipu pa3paboTKe TEXHOJOTHMYECKOIro mpouecca o0padOTKU 3aJaHHOM JeTain
(Ipu OTCYTCTBUM 3aBOJCKOTO TEXIIPOIECCa) 32 OCHOBY MPUHUMAIOT TUIIOBBIE TEXHO-
JIOTUYECKHE TPOIIeCChl. J[JIsl 3TOTO ONpeeNstoT Kiacc IeTald U BHIOUPAIOT COOTBET-
CTBYIOILIMM TUIIOBOM TEXHOJIOTMYECKHUM MPOLIECC.

Tunuzanus TEXHOJOTHYECKUX MPOIECCOB OCHOBaHA HA MPUMEHEHUH Hanbo-
Jiee COBEPIICHHBIX METO/IOB 00pabOTKH, 00ECIEYMBAIOIINX HAUBBICITYIO TPOU3BOIU-
TEJIBHOCTh M DKOHOMHUYHOCTH IPOU3BOJICTBA. THUIIOBOM TEXHOJOTMYECKUN IMPOLIECC
pa3pabaTbIBaeTCs JJii M3TOTOBJICHUS B KOHKPETHBIX MPOU3BOACTBEHHBIX YCIOBHSIX
TUTIOBOTO MPEACTABUTENS TPYIIBI U3JIETNN ¢ OOIMMUMH TEXHOJIOTHYECKUMU MPU3Ha-
kamu. J1ns aToro HeoOxoauMa KiracCupUKaIys JeTalei, TOBEPXHOCTEH U X coueTa-
HUU.

OCHOBHBIMM TpU3HAKAMU TSI KiIacCU(UKAIMKM JIeTalied sABISIIOTCS: dopma
neTany, rabapuTHbIC pa3Mepbl, TOYHOCTh M KauyeCTBO 00pabaThIBa€MbIX MOBEPXHO-
CTel; MaTepuan jJeTaiv; 0ObeM BBIITYCKAa M pa3Mep MapTHM 3aiycka; oOIas Mmpou3s-

BOJICTBEHHAs1 0OCTAaHOBKA.
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OCHOBOIMOJIOXKHUKOM HuAel Tunuzauuu siBuics npodeccop A. I1. Coxomnos-
ckuil. OH B CBOE BpeMsl IPEAJIOKUI 15 KIaccoB: BaJibl, BTYJIKH, TUCKU, SKCIIEHTPUKH,
KPECTOBUHBI, PhIYard, TUIUTHI, CTOMKH, YTOJLHUKH, 0a0KH, 3y0uaTsie Koyieca, pacoH-
HBIC KYJIAUKH, XOJOBbIC BUHTHI U YEPBSIKH, MEIKUE KPETIEHKHBIC JICTAIIH.

Kiacc neraneit 00beAMHSAET COBOKYIMHOCTD JIETANICH, UMEIOIIUX OJIMHAKOBBII
MapuipyT ornepanui, OCyIIEeCTBISIEMbIX Ha OJJHOPOAHOM OOOpYIOBAHUM C MPUMEHE-
HUEM OJIHOTUITHBIX MPUCIIOCOOJIEHUN U UHCTpyMEeHTOB. Pa3zpaboTka kiaccudukanuu
neTaneil coderaerca ¢ yHUUKAIUMEd U HOpMallU3alell uX KOHCTPYKUUNA. ITO MO-
3BOJISIET YKPYIHUTH NApTUH JIeTajel, IPUMEHUTh MPU U3TOTOBJIECHUH OoJiee mporpec-
CUBHYIO TE€XHOJIOTHIO, & TAKXXKE€ COKPAaTUTh HOMEHKIIATYPY PEXYIIUX U U3MEPHUTENb-
HBIX HHCTPYMEHTOB.

B HacTosiiiee Bpemsi co37aHbl TEXHOJOTUUECKUN KIIacCU(UKATOP U KJIACCH-
¢ukatop ECKJI, koTopslii Bkitouaet 49 kiiaccoB aeTanei.

B cooTBeTCTBUY C BBILIENEPEUNCICHHBIMU MPU3HAKAMU JI€TaNb, I KOTOPOM
TpeOyeTcsi pa3paboTaTh TEXHOJOTHMYECKHM MPOIECC, CIEAYEeT OTHECTH K ONpeeIeH-
HOMY KJIaccy.

JI714 OJTHOM M TOM K€ JeTalu IPU OJMHAKOBOW MPOU3BOJACTBEHHON MPOTrpaM-
M€ MOET OBbITh pa3paboTaHO HECKOJIBKO BAPUAHTOB TEXHOJIOTHYECKUX MpoIeccoB. B
3aBUCUMOCTH OT ONBbITA TEXHUYECKOI'O IEPCOHANA U YKECTKHX IMPOU3BOJCTBEHHBIX
YCJIOBUHM 3TH BapHaHThl MHOT/IA OTJIMYAOTCA APYT OT Apyra MapuIpyTOM U COJIepXkKa-
HHUEM OIepaluii, SBJISACH B TO JKE€ BpPEMS PAaBHOUCHHBIMHU IO TEXHHUKO-
HKOHOMHUYECKOUN 3PPEKTUBHOCTH.

TUMoBbIE TEXHOJIOTUYECKUE MPOLIECCHI I OCHOBHBIX MPEICTABUTEIICH J1€Ta-
Jel mpuBeneHbl HIKE (M. 5). TUMOBOW MapuipyT AaeT OJAMH U3 Haubojiee paiuo-
HAJIbHBIX BapUaHTOB PEIICHUS OCHOBHBIX TEXHOJIOTUYECKHUX 3aJad JJisl paccMaTpu-
BAEMOU JICTAIIH.

Br1OpanHbIii TUTIOBOM TEXHOJOTUYECKHM MPOIIECC SBISICTCS] KAHBOM MPOEKTH-
pyeMOro mporecca.

TunoBoit MapmIpyT clieyeT U3MEHUTh C YIETOM KOHKPETHBIX OCOOCHHOCTEH

JIeTaIH.
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3.4.2. Ananu3z 3a600CK020 mexHON02UUECKO20 npoyecca 0opadbomku oema-

Ju

B Tom ciydae, korja moAroToBKa K BBIMOJHEHUIO KYpCOBOTO ITPOEKTa HAYU-
HAETCSI BO BpPEMsI MPOXOKIACHUS CTYJICHTAMHM TEXHOJOTMYECKON MpPaKTUKU WU U3yya-
IOTCS JICMCTBYIOIIME HA IMPOM3BOJCTBE TEXHOJOTMYECKUE IMPOIIECCH], TO BO3HUKAET
HEO0OXOMMOCTh MX TITyOOKOTO aHa/In3a ¢ TOYKU 3PCHHS 00eCTIeUeHNs KauecTBa Mpo-
nykuud. [Ipu 3ToM clienyeT BhISCHUTh MPABUIIBHO JIM OH COCTABJICH JIJIsl BHIMOJTHEHUS
TpeOOBaHMI YepTeka U COONIOAAIOTCS JIU BCe TPEOOBAHUS TEXHOJIOTHYECKOTO IMPO-
1iecca B IeXe.

J171s1 3TOTrO pacCMaTPUBAIOT CIEAYIOIIUE BOIIPOCHI:

- pPALMOHATIBHOCTh METOA MOJYYECHHS 3arO0TOBKHU JJIsl TAHHOTO THUIIA MIPO-
W3BOJICTBA;

- COOTBETCTBHE (DAKTUUECKUX IPHUITYCKOB Ha 00pabOTKy YepTexKy 3aro-
TOBKH;

- MIPaBUJIBHOCTh BBIOOPA YEPHOBBIX, YHCTOBBIX M MPOMEKYTOUYHBIX 0a3 Ha
oreparusax Texmnpolecca, CoOI0ICHUE €IUHCTBA 0a3;

- MPAaBWIBHOCTh YCTAHOBKHM MOCJIEIOBATEILBHOCTH OIEpalud Ipoiiecca
JUTS TOCTYDKCHHUS 3aJaHHOM TOYHOCTH JICTaJICH;

- COOTBETCTBHE MapaMETPOB YCTAHOBJIECHHOTO 00OpyA0BaHUs TpeOOBaHU-
M JAHHOW OIepaluu;

- COOTBETCTBHE PEKUMOB PE3aHUS ONTUMAJILHBIM;

- CTEMEHb OCHAIIICHHOCTH OTepaluii;

- MIPUMEHSAEMOCTb BBICOKOTIPOM3BOAUTEIBHOTO PEXKYILETO MHCTPYMEHTA U
HOBBIX MapOK MaTEPHUaIOB €ro PexXyIlei 4acTu;

- CTETEHb KOHIICHTPAIIUX OIepaIluii;

- MPaBWIBHOCTh Pa3pabOTaHHOIO TEXHOJOTHYECKOTo Mpoliecca, BhIOOpa
000py1I0BaHUS U TEXHOJIOTUYECKOU OCHACTKU;

= MPaBWIBHOCTH 3amoaHeHus TexHojoruueckux kapt (MK, OK, K3);

- OTpeieSICHNE TEXHOJIOTUUECKON CeOECTOMMOCTH;

- coOJII0ICHUE TEXHOJOTHMYECKOTo Ipollecca Ha OlepalusXx U KauyecTBO

00paboTKH JeTajei.
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Bompocs! ananm3a 3aBOACKOTO TEXHOJIOTHUECKOTO IMporiecca 00paboTKH je-
TaJIM IOJPOOHO paccMOTpeHs! B [1].

B 3akiroueHu# mpoBEeIEHHOTO aHAIH3a JIOJDKHBI OBITh OTMEUYECHBI JOCTOWHCT-
Ba M HEIOCTAaTKH 3aBOJCKOTO TEXHOJOTMYECKOTO MpOIecca, a TaKkKe MPeIOKEHHS
0 ero yIy4YIIeHHIo. Pe3ynbraTel aHanm3a HEOOXOIUMO H3JI0KUTH B COOTBETCTBYIO-
IIEM pa3Jiesie MOSCHUTEIBHOW 3alUCKH, T. K. IMEHHO aHaJH3 MOXET JaTh MPeJIo-
CBUIKH JIJIs pa3paboTKH BapuaHTa TeXIpolecca.

[Ipu pa3paboTKe TaKOro HANPaABJICHHS KypCOBOTO MPOEKTA MEpe CTYACHTOM
HE CTaBHUTCS 3a]a4ya KOPEHHOHU MepepadOTKU CYIIECTBYIOIIEH TEXHOJIOTHHU, €CIIA 3TO
HE JAUKTYETCS COOTBETCTBYIOUIMMH OCOOBIMU YCIIOBUSIMH, HAIIPUMEP, PE3KUM yBEIIH-
YCHHUEM MTPOU3BOJICTBEHHON MPOTPaMMBI, CBSI3aHHBIM C U3MEHEHHUEM THIIA TIPOU3BO/I-

CTBaA.

3.4.3. Bvloop ucxoo0Hoil 3a20moeKu u Memooa ee u320maoeaeHus

Br160op 3aroToBku A1t JasibHEHIIEH MEXaHUYECKON 00paOOTKU SBIsIETCA OJ-
HUM W3 BOXHEHUIIIUX ATAIMOB MPOSKTUPOBAHUS TEXHOJIOTHIECKOTO MPOIIecca H3TOTOB-
nenust aetanu. OT NpaBUILHOTO BbIOOpA 3arOTOBKH, YCTAHOBJIEHUS €€ (HopM, pa3Me-
POB, MPHUITYCKOB Ha 00pabOTKYy, TOYHOCTH Pa3MEPOB M TBEPJOCTH MaTepuajia B 3Ha-
YUTENHHOU CTETICHH 3aBUCHUT XapaKTep U YHCIIO OTEePAIUid WIIN TTePEX0I0B, TPYA0ECM-
KOCTh M3TOTOBJICHUS JCTAJIA, BEIMYMHA PAacX0Jia MaTeprana 1 MHCTPYMEHTA U B UTO-
re - CTOMMOCTh U3TOTOBJICHUS JCTAJIH.

[Ipu BBIOOpE 3arOTOBKH HEOOXOUMO PEIIUTH CIIEAYIONNE BOMIPOCHI:

- YCTaHOBUTH CIOCOO MOTyUYEHHUS 3aTOTOBKH;

- paccuMTaTh MPUITYCKU HA 00PaOOTKY KaXK/10M TOBEPXHOCTH;

- paccudTaTh pa3Mepbl M yKa3aTh JAOIYCKH HA 3aTOTOBKY;

- pa3paboTaTh YepTEkK 3arOTOBKH.

Ha BbIOOp 3aroToBKH BIUSIOT CIEIYIOIIME MMOKA3aTeIN: Ha3HAUYCHUE JCTaH,
MaTepHuaJ, TEXHHUYECKUE YCIOBHS, 00bEM BBIITYCKA W THIT TPOU3BOACTBA, THUIT U KOH-
CTPYKIHS JETaH;, pa3Mephl ACTAIM U 000PYyIOBaHMS, Ha KOTOPOM OHH W3TOTOBIIS-
I0TCSI; PKOHOMHUYHOCTh M3TOTOBJICHUS 3arOTOBKH, BHIOPAHHOH IO MPEABITYIIUM T10-
KazaTensiM. Bce 3TM mokazarenu JOJKHBI YYUTHIBATHCS OJHOBPEMEHHO, T. K. OHHU
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TECHO CBsi3aHbl. OKOHYATEIBHOE PEIICHHE MPUHUMAIOT HAa OCHOBAaHUU SKOHOMHUYE-
CKOIr'0 pacyeTa ¢ y4eTOM CTOMMOCTU METOJa MOJYyYEeHUS! 3arOTOBKH U MEXaHUYECKOU
00paboTKH.

Ecnu B KypcoBOM mpoekTe aHanMM3upyeTcs 0a30BBIM TEXHOJIOTHYECKUHN TIPO-
IIECC, TO JICTACTCS KPAaTKUH aHAIN3 CYIIECTBYIONMIETO CIIOCc00a TOTYICHHS 3aTOTOBKU
Ha 3aBojie (1. 3.4.2), B KOTOPOM OTpa)K€Ha SKOHOMHYHOCTh CII0C00a B YCIIOBHSX 3a-
BO/Ia, KAYECTBO 3arOTOBKHU, TEXIIPOLIECC MOTYyUY€HHUS 3arOTOBKH U T. II.

[Hemecoobpa3Ho crenaTh COMOCTaBIECHHUE ABYX BO3MOXXHBIX CIOCOOOB IOJTY-
YEHHUs 3aroTOBKHU (TIpe/JiaraeMblii ¢ CYIISCTBYIOIIMM Ha 3aBOJI€) U BBHIOpaTh OMNTH-
MaJIbHBIM.

Hanbonee yacto B KypCcOBBIX MPOEKTaX MPUMEHSIOT 3arOTOBKU M3 MPOKAaTa,

mMTaMIIOBAHHBIC 3aI'OTOBKH U OTJIMBKH.

3azomoexu u3 npokama

JIs M3roToBJICHUS ACTaleli METOJAaMU PE3aHUsl MOXKET MPUMEHSTCA COPTO-
BOW U CIIEHHAIbHBIN MpokaT. COpTOBOW MPOKAT CIEAYET NPUMEHATh B TEX CIyYasX,
Korja npoduib AeTaau OJU3K0 MOIXOIUT K Mpoduiis npokara. [I[pokaT MOXKeT Takxke
MPUMEHSTHCA B KaU€CTBE MCXOJHBIX TOBAPHBIX 3arOTOBOK - OOJBAHOK IO/ KOBKY U
HITAMIIOBKY.

[IpocThie copToBBIE MPOGUIH OOIIETO HA3HAYCHUS - KPYIJIbIE U KBaJpaTHbIC
(I'OCT 2590-71), mecturpannsie (TOCT 2879-69) u nonocoseie (I'OCT 103-76)
UCIIOJB3YIOT JIJIs U3TOTOBJICHUS TJIAJIKUX CTYIEHYAThIX BAJIOB C HEOOIBIIIUM Mepena-
JIOM JTUAMETPOB CTYIEHEW, CTAKAHOB AUAMETPOM 10 50 MM, BTYJIOK JTHAMETPOM J0
25 MM, pbIYaroB, KJIMHbEB, ()IaHIIEB.

®daconHble MPodUIu 00IIET0 HA3HAUYECHHUS - CTallb YIJIOBasl PAaBHOMOJIOYHAS U
uHepasHonosiounast (I'OCT 8509-72 u I'OCT 8510-72), 6anku nBytaBpoBbie (I'OCT
8239-72) u mBemtepsl ('OCT 8240-72) - NpUMEHSIOT TIPU M3TOTOBACHUN METAJIO-
KOHCTPYKIUH (paMm, MIINT, MOJCTABOK, KPOHIITEITHOB).

TpyOHBIN MpoKaT - CTaNbHOW OECHIOBHBIM XOJIOAHBIN, TOPSYEKATAHBIN, XO-

goauoTsHyTeii (TOCT 8732-78, TOCT 8734-75) - CiIy’KUT AJ11 U3TOTOBJICHUS I~
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JUHIPOB, BTYJOK, THJIb3, IIMUHAEIEH, CTaKaHOB, 0apabaHOB, POJIMKOB, MyCTOTEINBIX
BaJIOB.

['myTteie mpodumu - U-oOpasusie, C-o0pazubie u kopsitoodpasusie (FOCT
8278-83, TOCT 8281-80, 'OCT 8283-77) - UCHONB3YIOT JUISI U3TOTOBJICHHSI OIIOP,
KPOHILTEIHOB, KOHCOJIEH, pedep )KEeCTKOCTH.

['opstuenpeccoBanHble TPOPMIIM CIOKHONU (HOpPMBI (ITyCTOTENBIE, MOTY3aMK-
HYTbI€) MPUMEHSIOT MPU M3TOTOBJICHUH CKOO, HAMPABISIONIMX 3JIEMEHTOB, MPHXKU-
MOB.

[lepuonuueckre NpopuiIM MpPoKaTa COOTBETCTBYIOT H3TOTABIMBAEMBIM M3
HUX JICTaJISIM.

[Ipopunu npononsHOU mpokatku (I'OCT 8319.0-75, T'OCT 8319.13-75 u
I'OCT 8531-78) ciyxaT AJjis1 U3rOTOBJICHUSI 0AJIOK MEPEIHUX OCEH aBTOMOOWIIS, JIO-
MaTOK, OCEH.

[Tontepeuno-sunTOBOM Mpokatku ('OCT 8320.0-83, TOCT 8320.13-83) - mis
M3TOTOBJIEHHUS BAJIOB JICKTPOJABUTATENEH, IINTUHICIICH MAILIMH, OCEH PhIYAroB.

[TonepeyHO-KIMHOBOM MPOKATKH - Ul U3TOTOBJIEHUSI BaJIOB KOPOOKHU Iepe-
Jla4 aBTOMOOWJISI, BAJIMKOB M JPYTHUX JI€Tajiel TUIIa TeJl BpaIllEHUsI KPYITHOCEPHUITHOTO
Y MaccOBOTI'0 MPOU3BOJICTBA.

[Tontepeunoii mpokatku (I'OCT 7524-83) - 11 M3rOTOBICHHUS IIAPUKOB MO/~
[IMITHUKOB KaueHUs, MPOPMIMPOBAHHBIX TPYOUAThIX AeTasiel (BTYJIKH).

TOYHOCTH TOpSUEKATAHOTO NpOKaTa OPUEHTUPOBOYHO COOTBETCTBYeT 12-14
KBAJIUTETY, XOJIOAHOTSHYTOTO - 9-12 KBanuTETY.

bonee noapoOHyr0 MHPOPMALIMIO O COPTOBOM MPOKATe, MPEACIbHBIX OTKIO-
HEHUSIX W TPUITYCKaX Ha MEXaHHYECKYI0 00pabOTKy MOKHO Haiith B [22], [25], [26].

CrienralibHbIN MPOKAT MPUMEHSETCA B YCIOBUIX KPYITHOCEPUITHOTO U MacCo-
BOTO MPOM3BOJACTBA, YTO MO3BOJIET MOJHOCTHIO MCKIIIOUUTh MEXaHUYECKYI oOpa-
OOTKYy AeTalu.

3aroToBKM I IeTaliel U3 MpoKaTa IMOJIydaloT pa3pe3as IpyTOK Ha MepHbIe

qacCTH.
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Kosanvie u wumamnosannuie 3a20moexu

Ky3HeuHo-mTamMmnoBo4HOE NPOU3BOACTBO YCTYHAET JUTEHHOMY B BO3MOXKHOMN
CJI0)KHOCTH KOH(UTYpaIMK MOJTydaeMbIX AeTajeil, HO UMEeT MPEUMYIIECTBa B IMPOU-
HOCTH M HaJEXHOCTH BbIITyCKaeMod mponaykuuu. IToatomy, Hanbornee OTBETCTBEH-
HBIE JIETAJIM MAILWH W3TOTaBIMBAIOT U3 KOBAaHHBIX U IITAMIIOBAHHBIX 3arOTOBOK, T. K.
MEXaHUYECKME CBOMCTBA METaJUIa BBIIIEC YEM Yy JIMTBIX MarepuayoB. TexHoiormye-
CKHUH MPOLIECC MOJyYEHUs 3ar0TOBOK 00pa0OTKON JaBIECHUEM OTIMYAETCS TaKKE BbI-
COKOM IPOU3BOJUTENBHOCTBIO.

OOpaboTKOM JaBIEHUEM IOJIYYalOT 3aTOTOBKU € ITOMOIIBIO KOBKH, IITAMIIOB-
KM U JPYTUX CIIEHAIBHBIX ITPOLIECCOB.

KoBKkoil nosry4aroT mOoKOBKU MpocToi (opmsel 10 350 T ¢ OONBIIMMU HAITyC-
KaMu [26] B eTMHIYHOM U MEITKOCEPHITHOM MPOU3BOCTBAX.

[ToxoBku Maccoit 10 500-1000 kr momy4aroT Ha MapOBO3IYLIHBIX MOJIOTAX, a
OoJee KpyIHbIE Ha TUAPABIMYECKUX IpeccaX. [Ipumycku u JomycKu Ha MOKOBKHU M3
YTJIEPOAUCTOMN U JIETMPOBAHHOM CTaIM IIPU KOBKE HA MoJioTax onpeneirsatot no 'OCT
7829-79, a nns MOKOBOK, M3TOTOBIIIEMBIX KOBKOW Ha mpeccax mo ['OCT 7062-90
[26].

['maBHOE MPEUMYIIECTBO KOBKM COCTOUT B BO3MOKHOCTH OOpaOaThIBaTh TH-
JKEJBIE CIIUTKU CTaJIU U MOJy4aTh MOKOBKU, MACCOW JIECATKU U COTHH TOHH, JTHAMET-
POM B HECKOJIBKO METPOB U JJINHOM B JECATKH METPOB.

KOBKO#1 M3rOTOBIISIFOT KOJIOHHBI, BaJbI-TATH, IITAHTH, [IMAHIEIH, TPOKATHBIE
U IIeCTepEeHYaThIe BAJIKK, pOTOpPA T€HEPATOPOB U TYpOUH U JIp.

B KypcoBbIX MpPOEKTax 4YacTO MPUMEHSIOTCS HaumOOJee MPOTrpPecCUBHBIE U
MIPOU3BOAMTEINIbHBIE CITOCOOBI OJYYEHHsI 3arOTOBOK JIABJICHUEM (ILITAMIIOBKOI) B yC-
JIOBUSIX CEPUMHOIO U MAacCOBOTO NPOU3BO/ICTBA.

XapakTepucTUKa HEKOTOPBIX TAKUX METOJIOB MIpUBeeHa B Ta0I. 3.6.

[IItamMnoBKa Ha KPHUBOILMIIHBIX Ipeccax B 2-3 pa3a NPOU3BOAMUTENBHEE I10
CPAaBHEHHUIO CO IITaMIIOBKOW Ha MOJIOTaX, MPUIYCKH M JIONYCKHM YMEHBIIAKOTCS Ha

20...35 %, pacxon metamia cHuxaerca Ha 10...15 %.
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Tabmauma 3.6

XapaKTeprucTrKa OCHOBHBIX METOOB MOJYUYEHHUS 3arOTOBOK JAaBICHUEM (YIJIEPOIH-

CTBIC, JISTUPOBAHHBIC CTAJIN U CIICIIHATIbHBIC CIUTaBhI) [4]

Pa3smeps! nim macca [TapameTp
TouHOCTH
Merto moydeHus 3aroTo- IIEPOX0OBa-
Oy UYCHHS
BOK HauOOJbIINE | HAaUMEHbIINE TOCTH
3arOTOBOK
Rz, MkMm
[IITamMmnoBka Ha MOJIOTax TonmmuHa IIo I'OCT
U TIpeccax 200 kr CTCHKH 2,5 7505-89 320...160
llTammosia ¢ nocue- 100 kr Toxe |0,05...0,l mm| 40...10
JTYIOIIEH YEKaHKOM
[[ITammoBka (BbICagKa) I[To 'OCT
1a KM 100 xr 0,1 kxr 7505-89 320...160
IHITamnoBKka BbIJaBIIN- JunameTp 1o ) 0.2...0.5 Mu 320.. .80
BaHUEM 200 MM
Buasl 1TOKOBOK, IITaMIyeMbIX Ha TOPU30HTAIHLHO-KOBOYHBIX MAaIlMHAX

('KM) u Ha MoJioTax M TOpsSYCIITaMIIOBOYHBIX IIpeccax IpeiACTaBlIeHbl Ha puc. 3.2
u 3.3.

[Ipurycku 1 AOMYCKH HAa TOKOBKH, MOJydaeMble TOpsuei 0ObEeMHOM IITaM-
noBkoi onpenensroT mo I'OCT 7505-89 B 3aBUCHMOCTH OT MacChl MMOKOBKH (HE 00-
aee 250 Kr ¢ TMHEWHBIM TabapuTHBIM pasmepoM He Oosee 2500 MMm), TpyIIbl MaTe-
puasna, CTEIeHH CJIOXKHOCTH, KJacca TOYHOCTU M IIEPOXOBATOCTH MOBEPXHOCTH -
TaJIH.

Paznuyaror 3 rpynmnsl MaTepruaios:

M1 - yrinepoaucras crainb ¢ coaepxanneM yriepoaa a0 0,35 % u nerupoBaH-
Has CTAJIb IPU CYMMApHOM COJEPKaHUU JIETUPYIOIIUX 3JIEMEHTOB 110 2 %;

M2 - ctanb ¢ conepxanuem yraeponaa 0,35...0,65 % wiu nerupyronmx sJie-
MEHTOB 2...5 %;

M3 - cranb, comepaias yriepoaa cBeiie 0,65 % unu Jnerupyromux 3Jie-
MEHTOB CBbIIIe 5 %.

CTereHb CII0KHOCTH IOKOBKH 3aBHCHT OT COOTHOIIICHUS oO0bema V,, HIIH Mac-
cbl G, MOKOBKH K 00beMYy Vg MK Macce Gy GUIypsl B BUAE LMIMHIPA, IPU3MBI

HIIA IapaJuUICJICTIMIICAA, OITMCAHHOI'O BOKPYT ITIOKOBKH:

V G
Ke=""1 —>Nn
’ %qbue ﬁqbue
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Puc. 3.2. Buapl NOKOBOK, IITAMITYEMBIX Ha TOPU30HTAIbHO-KOBOYHBIX MAIIMHAX:
| rpynma - TOKOBKM THUIIA CTEPKHSA C yToieHueM; |l - TOKOBKM HECTEPKHEBOTO TUMA
CO CKBO3HBIM OTBEPCTHUEM, Y KOTOPBIX BCE pa3Mephbl HE PaBHbI JUAMETPY 3arOTOBKHU
(npytka); Il - mokoBKH, aHaNOrM4YHBIE TOKOBKaM || rpyniibl, HO C TITyXHMMH MPOILIU-
TBIMU OTBEpCTUAMH; |V - TOKOBKH THUIIA CTEPKHS, Y KOTOPBIX Ha KOHIIAX UMEIOTCS

YTOJMICHHUA C IPOMMWUTLIMHA I'NTYXUMHU UJIH CKBO3HBIMU OTBCPCTHUAMHA
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Puc. 3.3. Buabl OKOBOK, IITaMITyEMBIX Ha MOJIOTaX U TOPAYEIITAMIIOBOYHBIX
npeccax:
| rpynna - mockue nokoBkHU (mramiryeMbie B Topen); |l - oKoBkH ¢ yIMHEHHON
OCBIO, IIITAMITYEMBIE C PA3BEMOM I10 INIOCKOCTH, MPOXOASALIEH Yepe3 MPOIAO0JIbHYIO
och nerany; |l - MOKOBKU ¢ M30THYTOM OCHIO, JIJIsi M3TOTOBJICHUSI KOTOPBIX TpeOyeTCs
rubouHbIA pyuelt; IV - TOKOBKH, U3TOTOBIIIEMbIE METOJ0M KOMOWHUPOBAHHOM
ITaMIIOBKU: Ha Iipecce u moore, npecce u ['KM, nipu 1pyrux couetaHusix Ky3Hed-

HO-TIPECCOBOTO 000pYyI0BaHUS
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Y cTaHOBJICHBI YETHIPE CTENIEHU CIIOKHOCTH IMTOKOBOK:
Cl -1pu 0,63 <Kc < 1;
C3 - mpu 0,16 < Kc <0,32;

C2 -1pu 0, 32 < Kc < 0,63;
C4 - mpu Kc < 0,16.

PacueTHas macca MOKOBKH OIIPCACTIACTCA UCXO0Ad U3 €€ HOMHHAJIBHBIX pa3-

MCpPOB. OpI/IeHTI/IpOBO‘IHYIO BCIIMYUHY paC‘ICTHOﬁ MAacCChbl ITIOKOBKH AOITYCKACTCA BbI-

YUCIISTH 0 hopmyIie

rac

My p,=M,-K,

M, - pacueTHas Macca IIOKOBKH, KT

M, — macca geranu, Kr;

(3.13)

K, - pacueTHBIl K03()(UIMEHT, yCTAHABIMBAEMBII B COOTBETCTBHH C Ta0. 3.7.

Tabnuua 3.7
Koaddunuent (K,) a1 onpeneneHus OpueHTUPOBOYHOM PacU€THON MAcChl IIOKOBKH
I'pynmna XapakTepucTUKa JIeTaan Tumnoskle peCTaBUTEIN K,
1 VY nnuHeHHoM popMbI
1.1 C npsmMoii ocbro Baubl, ocu, nandsl, maTyHbl 1,3-1,6
1.2 C H30THYTOM OCBIO Poeryarm, comku pyneBoro 1,1-1,4
YIPaBJICHUS
2 Kpyribie 1 MHOTOTpaHHBIC B
niaHe
2.1 Kpyrnsie [ecrepnu, crynuisl, haanmns | 1,5-1,8
2.2 KBaapatHble, IpMOyTOib- @aH1Ibl, CTYNHULBI, TAUKH 1,3-1,7
Hbl€, MHOTOTPAHHBbIE
2.3 C oTpocTkamu KpecroBuHbl, BUIIKH 1,4-1,6
3 KomMOunupoBanHoii (coue- Kynaku nmoBopotHsie, konen- | 1,3-1,8
TArOIIEH AIEMEHTHI TPYNIl | U | yaTble BAJIbI
2-it) koH(uUrypanuu
4 C 0oJipIIMM 00BEMOM HEOO- banku nepennux oceit, perya- | 1,1-1,3
pabaTbIBaEMBIX TIOBEPXHOCTEH | TM MEPEKIIIOUEHUST KOPOOOK
nepenay, OyKCUpHbIE KPIOKU
5 C otBepctusimu, yriyosnenusi- | [lonsie Baibl, puanipl, 6ok | 1,8-2,2

MU, TIOTHYTPECHUSIMHU, HE
0(OpMIISIEMBIMU B IIOKOBKE
IIPY IITAMITOBKE

HIecTepeH

I'OCT 7505-89 nmpenycMarpuBaeT MOKOBKH MSATH KJIACCOB TOUHOCTH:

T1 - nokoBKkH, MOABEpraeMble MOCI€ MTAMIOBKA 00bEMHON KaTMOPOBKE;
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T2 - mokoBKH, Moy4aeMble 3aKpbITOH (6€300J101HOM) MITAMIOBKOW Ha KpU-
BOIIUITHBIX TIPECCaX U TOPSYEHITAMIIOBOYHBIX aBTOMATaX;

T3 - NOKOBKH, MOTy4YaeMbI€ BbIJIAaBIMBAHUEM, & TAK)KE B 3aKPBITHIX IITaMIIax
Ha MOJIOTAaX;

T4, TS - NOKOBKH, IITAMITyeMbI€ B OTKPBITHIX IITaMIax (00JIOHHas [ITaMITOB-
Ka) Ha KPUBOIIMIIHBIX TIpeccax, MapoOBO3AYUIHBIX MOJOTaX, TOPU30HTAIBHO-
KOBOYHBIX MamnHax. Kilacc TOUHOCTH 3aBHCHUT OT COCTOSIHUS MHCTPYMEHTa, 000py-
JIOBAHUSI 1 MOYKET YTOUHSTHCS COTJIAIICHUEM 3aKa34MKa U IPOU3BOJUTEIS UCXOIS U3
MPEABABICHHBIX TPEOOBAaHUI K TOUHOCTH.

Jlns ompeesieHusl UCXOQHOTo MHeKca 1o Tabu. 3.8 B rpade "Macca MOKOB-
K1" HaXOJST COOTBETCTBYIOIIYIO CTPOKY M CMEIAsICh MO TOPU3OHTAIA BIPABO WM
M0 YTOJIIICHHBIM HAKJIOHHBIM JIMHUSIM BIPABO BHU3 JIO MEPECEUEHUS C BEPTUKAIb-
HBIMU JIMHUSIMU, COOTBETCTBYIOIIMMU 3aJaHHBIM 3HAYCHUSIM TPYMIbl CTa M, cTe-
IIEHH CJIOKHOCTH C, KJJacCa TOYHOCTH T, yCTaHABIMBAIOT UCXOIHBIA HHJICKC.

IIpumep 1. IloxoBka maccoit 0,5 kr, rpynna crtanu M1, crenenp CcioKHOCTH
C1, xnacc Tounoctu T2, uMeeT UCXOAHBIN UHACKC 3 (MIyHKTUpPHAS JTUHUS).

[Tpumep 2. IToxoBka maccoit 1,5 kr (M3, C2, T1) umeer ucXoaHbIil HHACKC 6
(WTpUX MyHKTUPHAS TUHUSA).

UYucrioBble 3HAYEHHS] OCHOBHBIX MPUITYCKOB (Tabn. 3.9) Ha MeXxaHUYECKYIO
00paboOTKy MITAaMIOBAaHHBIX MMOKOBOK HAa3HAYaIOT B 3aBUCMMOCTH OT TpeOyeMoW Iiie-
POXOBATOCTH TOBEPXHOCTH M UCXOAHOro MHiekca. Mcxonusiii unaexc (1...23) yka-
3bIBAETCS HA YEPTEXkKE MOKOBKU U OMPEIEISIETCS TPYNION CTaIH, CTENEHBIO CIOXKHO-
CTHU Y KJIACCOM TOYHOCTH MOKOBKH.

Kpome ocHOBHBIX mpumnyckoB (Tabi. 3.9) Ha MOKOBKM Ha3HA4YalOT JOTOJIHHU-
TeJIbHbIC, KOTOPBIE YUUTHIBAIOT CMEIICHUE MOKOBKHU, U30THYTOCTb, OTKJIOHECHHS OT
MJIOCKOCTHOCTU U MPSIMOJIMHEHHOCTH, MEXIEHTPOBOIO U MEKOCEBOr0 PAaCCTOSHHUIA,
YTJIOBBIX pa3MepoB. [[OMOTHUTEIBHBIN MPUITYCK YCTAHABIMBAIOT UCXOIA U3 (POpPMBI
MOKOBKHU U TexHosioruu ee n3rorosienus (cMm. 'OCT 7505-89), a Takxke no coriyaco-
BaHHUIO MEX]Iy U3TOTOBUTEJIEM U MOTpeOuTeneM. B KypcoBOM mpoekTe MOKHO orpa-

HUYUTHCSA HABHAYCHUCM TOJIBKO OCHOBHBIX ITPUITYCKOB.
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Tabmauma 3.7

Onpez[eneHHe HCXOAHOI'0O HHACKCA

prHHa CJ('[:(:)T;(I;I-I?)I_CIYL}H Kacc ToaHOCTH TIOKOBKH :E §

Macca IIOKOBKH, KI' CTajn IHOKOBKH g %

L EEEF BRI L

TTo 0,5 prmou. M —=—+— N 1

Cp0,5001,0" \\ o)

"0 " 18 " ¥ e — = =

"1,8 " 32 " ) 4
\—o-

"32 " 56 " * 5

"56 " 10,0 " XX | —

"10,0 " 20,0 " 7

"20,0 " 50,0" \ 2

"50,0 " 150,0" 9

"125,0 " 250,0" \._ 10

\'— 11

\— 12

13

\— 14

\ \— 15

16

17

18

19

\ 20

\ 21

22

23
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Pa3zpemiaercs OKpyrisiTh JMHEHHBIE pa3MeEpbl IMOKOBKH C TOYHOCTBIO JI0
0,5 mM.
Jlommycku 1 momycKkaemMble OTKJIOHEHHS IMHEWHBIX Pa3MEepOB IITAMIIOBAHHBIX

MIOKOBOK IpUBeJeHbI B Ta0. 3.10.

Omaueku

OnHuM U3 METOJI0B MOJYUYEHHUs 3ar0TOBOK B MAIIMHOCTPOEHUU SIBJISICTCS JIM-
The. [IpeuMyIecTBO JUTHIX 3arOTOBOK 3aKIIOYAETCS B TOM, YTO UX MOXXHO HU3TOTO-
BUTh MaKCHUMAaJIbHO MPUOJIMKEHHBIMHU K 3aJjlaHHON (hopMe U pa3MepaM U MpaKTHYe-
CKH JIF000M KOH(PUTYpALTHH.

OTNMBKM TNPUMEHSAIOT U1 M3TOTOBJIEHUS KOPIYCHBIX M JIPYTUX JeTajei
CJI0’KHOU (POpMBI (KOPITYCOB, KPOHILITEMHOB, CTOCK, (PJ1aHIIeB U T.11.). s motyyeHus
OTJIMBOK HamOoJiee pacrpOCTPAHEHHBIMU BHJIAMH JIMThs ABIISIOTCS: JIUThE B Mecya-
Hble ()OPMBI, B KOKWJIb, 110 BBIIUIABISIEMBIM MOJENSAM, MOJ AABICHHEM, B 000JIOUKO-
BbIE (DOPMBI.

Bb160p TOrO MM MHOrO METO/A JIMThS 3aBUCUT OT MaTepuasa JeTaiu, TOUHO-
CTH pa3MepOB U IIEPOXOBATOCTH IMMOBEPXHOCTEN, OT KOH(UTYpaIlH, pa3MEPOB U Mac-
Chl JIETaJIU, a TAKXKeE OT THUIA IPOU3BOJICTBA.

JIutbe B mecuaHble (OpPMBI SIBISIETCA HaWOoOJiee YHUBEPCATIbHBIM METOJIOM.
Opnnako u3rorosiieHue Gopmbl TpeOyeT OOIBIINX 3aTPAT BPEMEHHU.

JIuTheM B 3eMIII0 IO METAIUIMYECKUM MOAENISIM MpU MAIIMHHON (OPMOBKE
MOJY4YaroT OTIMBKM Maccod 10 10...15 T npu HaMMEHbIIEW TOJIIMHE CTEHOK
3...8 Mmm.

JIutbe B 000J104KOBBIE (POPMBI MIPUMEHSIOT TJIaBHBIM 00pa30M MpHU MOTyYe-
HUU OTBETCTBEHHBIX (DACOHHBIX ATIOMUHHMEBBIX M CTAJIBHBIX OTIMBOK MAaccol 0
150 kr.

JIuTbe B KOKMJIb 3KOHOMHYECKH IIE€JIECOO0pa3HO NPU BEIMYHHE MapTHH HE
menee 300...500 mr. mig menkux otimBOK U 30...50 mIT. A1 KPYHHBIX OTJIMBOK.

OTuM c1ocoboM MOXKHO TMOJIydaTh OTIUBKU Maccoit 0,25...7 T.
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Tabmura 3.10
Jlomycku 1 TIoIyCKaeMbIe OTKJIOHEHUST TMHEHHBIX Pa3MEpOB IITAMIIOBOK, MM
('OCT 7505-89)

HaunOopimas TodMnAA ITOKOBKA

= o040 | 4063 63100 ] 100-160 | 160-250 | c.250 |

% JnuHa, mmpuHa, TIyOUHA U BEICOTA TOKOBKH

= [ 7040 | 40100 [ 100-160 | 160-250 | 250-400 | 400630 | 630-1000 |1000-1600]1600-2500
A LR e T R [ o A i N N N I I A
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6 |08 +8§ 0,9 +8§ 1,0 +g§ 1,2 +gf 14 +8§ 16 +351 2,0 +&$’ 22 +g§ 25 +396
Toa 1303 12 8 2 s [ 0 13 o ] a8 2013
8 |10 [Ta 12 05 14 Te | 18 [oa] 20 95 22 [Tyg 25 (09 | 28 15 32 |11
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16 | 3.2 +1211 3,6 +12§ 4,0 +123? 45 +f§ 5,0 +f73 5,6 +fg7 6,3 +§12 7,1 +§Z 8,0 +25$
17 |36 +12§ 40 +12; 45 +13§ 5.0 +13$ 5,6 +fg 6.3 +§12 71 +§Z 8,0 ff 9,0 +368
18 (40 777145 0|50 D056 [0 63 7 74 | 80 39 0.0 [0 1000
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JIuThe 1O BBHITUIABISIEMBIM MOJICTISIM SKOHOMUYECKHU I1€JIeCO00pa3HO ISl JIH-
TBHIX JETaJieil CII0KHON KOH(PUTYpalluu U3 JIOOBIX CIUIaBOB Ipu mapTuu cBbiiie 100
HITYK.

JIuThe moj MaBIeHUEM MPUMEHSIETCS B OCHOBHOM JIJISl OJy4YeHUs (haCOHHBIX
OTJIMBOK WX ITMHKOBBIX, A TFOMUHHUEBBIX, MarHUEBBIX U JIATYHHBIX CIIaBOB. Criocod
cuMTaercs 1enecooopasnHsiM npu Beaumunne naptuu 1000 u 6onee neraneit u Maccoi
oriuBKkH 110 100 Kr.

LlenTpoOexkHOE JTUTHE MOXKET MPUMEHSATHCA TPU BBHINOJHEHUU 3arOoTOBOK,
umeronmx Gopmy ten BpameHus u maccoit 0,01...3 1 [4].

TO4HOCTH OTJIMBOK B IIEJIOM XapaKTEPU3YETCsl KIACCOM pa3MEpPHONl TOYHOCTH
(22 knacca, ¢ 1 mo 16), crenensto kopoOaeHust (11 creneneil), cTeneHbI0 TOUHOCTU
noBepxHOCTeN (22 cTemeHu), KJIaccoM TOYHOCTHM Macchl (22 kmacca), ['OCT
22645-85.

O0s13aTebHOMY TPUMEHEHUIO TOMJIEkKAT KIIACChl pa3MEPHOM TOYHOCTH M
TOYHOCTH MAacChl OTJIMBKU. Ha oT/AenbHBIE pa3Mephbl U MOBEPXHOCTH OTIMBOK JIOMYC-
KaeTCsl yCTaHABIIMBATh 00JIe€ )KECTKHE HOPMbI TOYHOCTH, YEM B II€JIOM Ha OTIIUBKY.

Ha deprexe oTIMBKHU ClielyeT yKa3blBaTh W3MEpPUTENbHbIE 0a3bl (0a3bl pas-
METKH) ¥ 0a3bl IEPBOHAYATLHON 00pa0OTKH MOBEPXHOCTEN (MCXOIHBIE 0a3bl), a TaK-
K€ BCE PAINYChI IUTEHHBIX COMpPsKeHMM U TuTeiHbie ykiaousl mo 'OCT 3212-80.

B Texnudeckux TpeOOBaHHUSIX 4YEepTEKa OTIMBKU JIOJDKHBI OBITH YKa3aHbI
IpyIIa U HOPMbI TOYHOCTH OTJIMBKH, a TaKXke Jonmyckaembie aedekThl. X nmpuBoasT
B CJIEIYIOLIEM MOPSAIKE: KJIacC pa3MEpPHO TOUYHOCTH, CTENIEHb KOPOOJIEHUSs, CTEIIEHb
TOYHOCTH TTOBEPXHOCTEH, KJIACC TOYHOCTH MacChl OTIMBKU. Hanpumep:

Tounocts otnuBkH 8-5-4-7 'OCT 26645-85.

HenopMupyemMbie mokaszaTes TOYHOCTH OTJIMBOK 3aMEHSIIOT HyJsiMu. Ha-
npuMep:

Tounocts otnuBku 8-0-0-7 'OCT 26645-85.

Kiaccsl pa3zmepHOil TOYHOCTH (TOYHOCTH Pa3MEpPOB) OTIMBKH U TOYHOCTH
Macchl mpuBeneHbl B Tabmmax 3.11 u 3.12.

[To xiraccy pasMepHOW TOYHOCTH MOKHO HAWTH JOMYCK pa3Mepa OTIMBKHU

(tabu. 3.11) u npenesbHBIE OTKJIOHEHUS pa3MepoB. J|omycK OTHOCUTCS K JIMHEHHBIM
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Taomuma 3.10

Knaccor pazmeproit Tounoctd oTiimBok (I'OCT 26645-85)

Tun criaBa
UYepHsble HETED-
Haun6oms- Moo0OpabaTel- | YUyryHHbIE
C 5 muii raba- Hserupic ner- BaeMble U | TepMooOpada- | TepmooOpaba- | Psabl
Toco pI/ITHBIf/'I Kne, HeTep- LIBCTHBIC TYI'O-| TBIBACMBIC U ThIBAEMBbIC IpUuIryC-
JIUThS MooOpadaThI-
pasmep oT- IUTaBKKE U JIET-| [[BETHBIC TyrO-| CTaJbHBIC KOB
JMBKH, MM | MPIC G e TEPMOO0O- | IJIaBKHUE CILjIa- CILJIaBbI
B pabaTrbiBacMble BEI
CILIaBbI
Kitaccel TouHOCTH pazMepoB
JIutee B mo 100 5-10 6-11 7-11 7-12 5-8
rnecya- 101-250 6-11 7-11 7-12 8-13 6-9
HbIE 251-630 7-11 7-12 8-13 9-13 6-10
dopmbr | 631-1600 | 7-12 8-13 9-13 9-13 6-11
1601-4000 8-13 9-13 9-13 10-14 6-12
4001-10000 0-13 9-13 10-14 11-14 7-13
Jlutee B o 100 5-9 5-9 6-10 7-11 4-7
KOKWJIb 101-250 5-9 6-10 7-11 7-11 4-7
251-630 6-10 7-11 7-11 8-12 4-8
JIutee mo| 1o 100 4-8 5-9 5-9 6-10 3-6
BRITUIAB 7101250 5-9 5-9 6-10 7-11 3-7
JIIEMBIM
MozensaMm | 251-630 5-9 6-10 7-11 7-11 4-8
Jlutee B 1o 100 3-6 3-7 4-7 5-8 2-5
MeTaI 7101-250 3-7 4-7 5-8 5-9 3-6
YECKUE
bopmbI 251-630 4-7 5-8 5-9 6-9 3-7

[Ipumeuanue: 1. MeHnblMe 3Ha4Y€HUs KJIACCOB COOTBETCTBYIOT MAacCOBOMY IPOU3BOJICTBY

MMPOCTBIX OTJIHMBOK, OoJpIIIME — MCJ'II(OCCpPIfIHOMy U UHAUBUAYAJIbHOMY HNPOU3BOACTBY CJIOKHBIX

OTJIMBOK, CPCOAHUC — CCpHﬁHOMy MMPOU3BOJACTBY OTJIMBOK CpCI[HCI\/'I CJIOKHOCTH.

2. Meubmme PAABI IPUITYCKOB OTHOCATCA K OTJIMBKAaM M3 IIBECTHLIX CIIJIABOB, OoJIbIIIME - U3

KOBKOI'O 4yryHa, Cp€aIHUC — K OTJIMBKAM U3 CEPOTr0, BBICOKOIIPOYHOTO YyIr'yHa U CTAJIU.
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Knaccel Tounoctu maccot otiuBok (I'OCT 26645-85)

Tabmuna 3.11

Tun cruiaBa

YepHsble HE Tep-

HomunaneHas |L[BeTHBIC JerKHe MO0OpabaThiBac-| HyryHHbic Tep-
Cnoco0 ) 6046 | Mble U IBETHBIE |MOOOpabatbiBae- | TepmooOpabarhI-
JINTbA Macliil OI’Z;IHB HeTepMOO paba TyTOHJIaBKI/Ie n MBIC U IIBCTHBIC BAaCcMBbIC CTaJlb-
’ TBIBaeN:;)IIe crina- JICTKUC TepMOO6- TYT'OIlZIaBKHUEC HBIC CIIJIaBbI
pa6aTBIBaeMBIe CIIJIaBbI
CIIJIaBbI
Jlutee B o 1,0 5-13T 6-13 71-14 7-15
recya- 1,0-10 6-13 71-14 7-15 8-15
HBIC 10-100 71-14 7-15 8-15 91-16
bopMBI 100-1000 7-15 8-15 91-16 9-16
1000-10000 8-15 971-16 9-16 10-16
10000-100000 91-16 0-16 10-16 11T-16
JIutbe B mo 1,0 4-11 51-12 5-131 6-13
KOKWJIb 1,0-10 51-12 5-131 6-13 71-14
10-100 5-13T 6-13 71-14 7-15
100-1000 6-13 71-14 7-15 8-15
1000-10000 71-14 7-15 8-15 91-16
10000-100000 7-15 8-15 91-16 9-16
JIutee o mo 1,0 31-9 3-10 4-11t 51-11
BRIITAB 779 (57710 3-10 4-111 51-11 5-12
JIIEMBIM
MOJCIISIM 10-100 4-11t 51-11 5-12 6-13T
JIutee B mo 1,0 1-7 2-8 31-9T 3-9
METALI= 1 57710 2-8 31-97 3-9 4-10
YECKHE
bopMbI 10-100 3191 3-9 4-10 S5t-11t

[Ipumeuanue: 1. MeHbIIne 3HaY€HUS PAJIOB IPUITYCKOB U3 IMANAa30HOB UX 3HAYECHHM Clie-

AYET NPpUHUMATDH IJId TepMOO6pa6aTI)IBaeMI)IX OTJIMBOK M3 IBCTHBIX JICTKOIINIABKHUX CIIJIaBOB, 00J1b-

HrE 3HAYCHUA — OJId OTJIIMBOK M3 KOBKOT'O UyryHa, CpE€AHUC — IJId OTJIMBOK M3 CEPOTO M BBICOKO-

IMPOYHOI'0 4YyryHa, TepM006pa6aTI)IBaeMI)IX OTJIMBOK M3 CTAJIBHBIX M IBCTHBIX TYTOIIABKHUX CILIa-

BOB.
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pa3MepaM, KaK U3MEHSIEMbIM MEXaHWIECKON 00pabOTKOMN, Tak U HE M3MEHsIeMbIM. B
MOCITIEIHEM CIIydae 3To OyJeT OMyCK pa3Mmepa JAeTainu. BennunHa qomycka 3aBUCUT
OT KJIacca TOYHOCTH Pa3MEPOB U HOMUHAJIBHOTO pa3Mepa JIeTaju.

[IpenenbHblE OTKIOHEHUS PAa3MEPOB OTJIMBKUA YCTAHABIMBAIOT CUMMETPHY-
HbIMU U HECUMMETPUYHBIMH, IIPH 3TOM MPEATIOUTUTENBHEE CIEAYIOIIEE PACIOIOXKeE-
HUE T0JIeH JOMYyCKOB:

- HECUMMETPUYHOE OJHOCTOPOHHEE, «B TEJIO0» — IJIsi Pa3MEpOB SJIEMEHTOB
(KpoMe TOJIIMHBI CTEHOK), PACIIOJIOKEHHBIX B OJIHOM YacTu (OPMBI U HE MOJBEprae-
MBIX MEXaHUYECKOM 00paboTKe, MPU ATOM JIJIi OXBATHIBAIOIIUX AJIEMEHTOB (OTBEp-
CTHE) I0JIe AOIycKa pacnoyaraercs «B mnoc» (+ T), a 1 oxBaTbIBaeMbIX (BaJl) — «B
munycy (- T);

cumMmerpuuHoe (+T1/2) — nas pa3MepoB BCeX OCTaIbHBIX 3JIEMEHTOB OTJIMBKH,
KaK MI0JIBEpracMbIX TaK U HE MOJABEPraeMbIX MEXaHUYECKON 00paboTKe.

[Ipunycku Ha 00pabOTKy (Ha CTOPOHY) U JOIYCKH Ha pa3Mepbl OTJIMBKH Ha-
3HavaroT 1o 'OCT 26645-85 unu mo peKoMeHAyeMbIM 3HaueHusiM Taou. 3.12, 3.13,
3.14 B 3aBUCUMOCTH OT pa3MepOB JIeTaIl, MaTepuaja 1 crocoda JIUThS.

[Ipu naznauenuu npumnyckoB 1mo ['OCT 26645-85 HeoOX0IMMO yUUTHIBATH
JIOTIOJIHUTENbHBIE JTOMYCKU (DOPMBI U PACIOJIOKEHUS MMOBEPXHOCTEN U JIOMYCKU He-
POBHOCTH HOBEPXHOCTH B 3aBHUCHUMOCTH OT CTENEHH KOPOOJIEHUS! OTIUBOK, CTEIICHU
TOYHOCTH IOBEPXHOCTEN M UX B3aUMHOTO pacnoiiokeHus. [Ipu HeHOpMUpyEMBIX Te-
PEUMCIIEHHBIX MMOKA3aTeNSIX 00NN JOMYCK 3JIEMEHTa OTIUBKU T oy, CIEIYET NPUHSTH
Ha 25 % Oouibllie JoMycKa pa3Mepa, ONMpeAessieMoro o Kjaaccy pasMepHOd TOYHOCTH
(tabin. 3.10). Ilocne ompeaeneHus: oOLIEro JOMYyCKa MOXHO HAWTH OJHOCTOPOHHUM
MPUITYCK HA MEXaHUYECKYIO0 00paboTKYy.

Pasmep omimBkw L, ycTaHaBnuBaroT Oosbiie (+ Z) uiau MeHble (-Z) pa3me-

pa aetanu L., B 3aBUCUMOCTH OT PACIHOJIOKEHHS IPUITYCKOB

Lomﬂ:(Laem+Zl+Zz)+T/2’ (3.14)

rane  Z;u Z, —TpUunycK Ha MEXaHUYECKYyr0 00pabOTKy C OJIHOM U APYTOi CTOPOHBI;
T — npomyck pa3MepHOM TOYHOCTH OTJMBKH (PAcHoJIOKEHHE JTOMyCcKa MOMKET

OBITh Y HE CAMMETPUYHBIM).

58



Ta0muma 3.12

[Tpumycku Ha MEXaHUYECKYIO 00pabOTKY UyT'YHHBIX OTIMBOK, MM

Hau6onn JIuTbe 1o BBITUIABISIEMBIM
HIMi ra- JIuThe B KOKHIL M B MeTJI- MoJieJIsiM, B 000104KOBbIe | JIuThe B mecuanbie (hOpMbI
Sapu- nudeckue Gopmbl (bopMbI
HbIN HomunansHbIl pazmep
pasmep | /lo |50- [120-|260-500-800- o [50- [120-|260-500-800- Ho |50- [120-|260-500-800-
50 [120 |260 | 500| 800{1250 50 |120 |260 | 500| 800{1250 50 (120 |260 | 500| 800(125Q
Ho120 2525 - |- |- |- B240|- |- |- |- |- |- [43|- |- |-
2,012,0 2,513,0 3,5
121-260 12530130 - |- |- 4014550 - |- |- |- |- 2O[SS|- |-
2,0(2,5(2,5 3,013,540 4,014,5
261-500 |3,535(4045| - | - 45506065 - |- |- |- 60/7.0|70] -
2,5(3,013,5/3,5 3,514,014,51/5,0 4,515,0(6,0
501-800 (4,514,550 5.5(55| - |5.016,065(7.070| - |- | - |7.0/7.08,0(9.0
3,5(3,5/4,014,5(4,5 4,014515,015,0/55 5,01(5,016,0(7,0
800-1250/5,0 5.0 6,0 6,57.0|7.016,07,0|7,0/7580(85| - | - |7.0/8,0/8,0 9.0
3,514,014,5/5,05,0(5,04,0/5,0/5,5|5,5(5,5(6,5 5,516,016,0(7,0

[Ipumeuanue. 3HaueHUs MPUIYCKOB B YMCIUTENE yKa3aHbl /Ul [MOBEPXHOCTH, PACIIOJIO-

JKCHHOM IIpU 3aJIMBKC BBCPXY, B 3HAMCHATCJIC — JIA IMOBCPXHOCTH, paCHOJIO)KeHHOﬁ IIpU 3aJIMBKEC

CHU3Y UK COOKY.

Taomuna 3.13

[Ipunycku Ha MEXaHUYECKYI0 00pabOTKy CTalbHBIX OTIUBOK, MM

JIuThE MO BBHIILIABIISICMBIM
Hau- JIuthbe B KOKHIIb U B METall-
. MOJIeTIsIM, B 000710uKOBbIe | JIuThe B mecuanbie (hOpMbI
OombIIHi nudeckue GopMbI (bopMbI
rabapur- 7] v
Hbiif pas- OMHHAJILHBIA pa3Mep
Mep o |121-261-|501-801-125] o |121-261-|501-801-125% lo |121-261-|501-801-1251
120 {260{500 | 800|12502000120 | 260|500 | 800{12502000120 | 260|500 | 80012502000
o120 35| - |- |- |- |- |40 |- |- |- |- |- [0 -|-|-1]-]-
3,0 4,0 4,0
121-260 140150 |- |- |- | - |2016.0 - - |- 20160 - |- |- |-
3,0 13,5 4,0 14,0 4,0 14,0
261-500 |5,0 5,0 16,0 - |- 16070170 - |- |- |60|80(90| - |- |-
3,0 14,0 14,0 5,015,016,0 5,016,0 16,0
501-800 |5,01(6,0(70(70|- | - |7,01]8,0(9,010,0| - | - {7,0/8,0 10,0110 - | -
4,0 14,515,0 15,0 5,016,06,0 (7,0 5016,0(7,0(7,0
800-1250 |7,01|7,0 18,0 8,0(9,0| - (8,0(9,0 10,010,011,0{ - {9,0 10,011,012,013,0| -
5,05,016,0 |6,0 6,0 6,0 (7,0(7,0/8,0(8,0 6,0 7,0/8,0/8,0(9,0
1250-200010,011,012,013,014,016,0| 9,010,010,011,012,0) - 10,011,012,013,014,0(16,0
6,0(6,0/6,0(7,0|7,0|7,0| 7,0/7,0{8,0|8,0(9,0 7,018,0/9,0(9,0 10,011,0

HpI/IMC‘{aHI/IC. 3HadeHUs IMPUITYCKOB B YHUCIUTCIIC IIPpHU 3aJIMBKC BBCPXY, B 3HAMCHATCIIC —

MIPH 3aJTUBKE CHU3Y WJIM COOKY.
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3.4.4. Ixonomuueckoe obdocnosanue 6b100pa 3a20MOBKU

[Tpu BeIOOpE BHIa 3aTOTOBKHU JIJI1 BHOBb MPOSKTUPYEMOTO TEXHOJIOTHYECKOTO
Mpo1ecca BO3MOXKHBI CIETYIONINE BAPUAHTHI:

1. MeTtoa mojy4eHHUs] 3arOTOBKM MPUHUMAETCS aHAJOTHYHBIM CYIIECTBYIO-
IIEMY Ha TaHHOM IPOU3BO/ICTRBE.

2. Metoa u3MeHSIETCsl, OJITHAKO HE BBI3BIBACT U3MEHEHUN B TEXHOJIOTHYECKOM
IIPOLIECCE MEXAaHNYECKON 00pabOTKH.

3. MeTton u3MeHsieTcsl U BiIeUeT 3a cOOOM M3MEHEHUS B psi/ie Olepauuil Mexa-
HUYECKOU 00pabOTKH JeTalH.

B nepBomM BapuaHTe JOCTATOYHO OTPAHUUYUTHCS 0OOCHOBAHHWEM ONTUMAJIBLHO-
CTU METOJA, CChUIAACh HAa CIPABOYHYI0 U TEXHUYECKYIO JIUTEPATYPY. DTO TOIKHO
OBITH OTMEYEHO TAKXkeE U MPHU aHAIN3E 3aBOJICKOTO TEXHOJOTUYECKOro npoliecca. Tak
KaK CTOMMOCTbH 3arOTOBKH HE U3MEHSETCS, OHA HE YUYUTBHIBAETCS MPU ONPEICIICHUU
TEXHOJIOTUYECKON CeOECTOUMOCTH.

Bo BTOpOM cilyyae mpeanouTeHue CiaeayeT OTAaBaTh 3arOTOBKE, XapaKTepH-
3YIOIICHCS JIyYIIIMM UCIIOJIB30BaHUEM METalIa U MEHbIIIEH CTOMMOCThI0. PaccunTtarh
CTOMMOCTh 3arOTOBKM MOKHO JI0 OIpPEICICHUS TEXHOJOTHYECKOU ce0eCTOMMOCTU
BapUaHTa TeXIMpoliecca.

B Tpetbem ciyuae BOmpoc O 1eecO000pa3sHOCTH OMpPEASICHHOTO BUA 3aro-
TOBKH MOJKET OBITh PEIICH JIUIIb MOCIe pacueTa TEXHOJIOTHYECKOH CeOECTOMMOCTH
JleTajii 0 CpaBHUBaeMbIM BapuaHTaM. [Ipenmnourenue cieayer oTaaBaTh 3arOTOBKE,
KOTOpasi 00€CTeunBaeT MEHBIITYI0 TEXHOJIOTHUYECKYI0 ce0ecTOMMOCTh AeTanu. Eciu
K€ COIOCTABIIIEMbIE BAPUAHTHI OKA3bIBAIOTCS PABHOLICHHBIMH, MPEANOYTEHUE Clie-
JTyeT OTJAaBaTh BAPUAHTY 3arOTOBKH ¢ 00jiee BBICOKUM KO3((OHUIIMEHTOM HCIIOIb30Ba-
HUS MaTepuana.

B xypcoBoM mpoekTe mpejiaraeTcsi mpoBeCTH YMPOIIEHHOE CpaBHEHHE BO3-
MOXHBIX BapUaHTOB MOJYUYEHHUsI 3arOTOBKU B JiBa dTara:

- CpaBHEHHME METOJIOB MOJIYYEHHUsI 3aTOTOBKHU MO KOA(DPHUIIUEHTY UCIOIh30Ba-

Hus marepuana K, (3.1). [Ipu 3TOM yuuThIBalOTCS ClEAyIOIIMEe PEKOMEHAIUU: B

MaccoBoM npousBojcte K, > 0,85; B cepuitnom npousBojcte K, > 0,5...0,6;
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- CpPaBHEHHUE METOJIOB IMOJTYYEHUSI 3arOTOBKM Ha OCHOBAHHMH PacueTa CTOUMO-
CTH 3arOTOBKH (B pyOJIsSX) C YIETOM €€ YEpHOBOH 00pabOTKH
C

M- M - _Y
CS—M q -Mm, H0+C3.qum 1+100 , (3.15)

rie M — macca UCXOHOTO MaTepuaia Ha OJHY 3aroTOBKY, KT;
L1,, — onToBas 1leHa Ha MaTepual B 3aBUCUMOCTH OT METO/Ia MOJTy4YEHUs 3aro-
TOBKH (M3 IPOKaTa, CBOOOIHOM KOBKOM, IIITAMIIOBKOM, TIUTheM (Tadur. 3.15-3.18);
M, — Macca 0TX0/10B MaTepuarna, Kr;
I, — nena 1 kr orxoA0B, pyo. (Tabdia. 3.19);
C,4 — cpenHsisi yacoBasi 3apa0OTHasl IJlaTa OCHOBHBIX pabouux mo Tapudy,
py0./den.-4. (Tabmn. 3.19);
T r(m-x) — IITYYHOE WM IITYYHO-KANIBbKYJISAILIMOHHOE BPEMs YEPHOBOU 00paboT-
KW 3aTOTOBKH, 4.;
C, — LIeXOBbI€ HAKJIAJHBIE PACXOABI (71 MEXAaHUYECKOIrO IieXa MOTYT OBITh
npuHATH 80...100 %).
Llenbr u Tapudubie cTaBKU pabovux, npuBegaeHHbIe B Tab. 3.15-3.20 moryt
OBITh U3MEHEHBI U MPUBEJICHBI B COOTBETCTBUU ¢ MH(GOPMAIIMOHHBIM CIPaBOYHUKOM
«IlynbC 11eH» U HOPMATUBHBIMH JTIOKYMEHTaMHU, JEHCTBYIONTUMHU Ha TIPEINPUATHSIX.
DxoHOMUYECKHH d(PGPEKT M1 COMOCTaBICHUS CIIOCOO0B MOIYUYEHHUS 3aroTo-
BOK, ITPH KOTOPBIX TEXHOJIOTHYECKUI MPOIIECC MEXaHMUECKOW 00pabOTKN HE MEHSICT-

Csl, MOXKET OBITH OIpeesieH 1o hopmylie
D3 = [C31 - C32j- N, py6. (3.16)

rie  C,;, C,;; — CTOUMOCTH COIOCTaBIISIEMBIX 3aTOTOBOK, PYO.;

N — rogoBas nporpamma, IiT.
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OnToBbIe ICHEI Ha HCKOTOPLIC BU/AbI YyI'YHA U CTaJIN

Taomuna 3.15

Buner Mmatepuana Ilena, py0./T
Hyryn
Koxkcogsrit uyryn JIKO-JIKS 78,9-59,5
JlerupoBannsblii yyryH JIXY1-JIXY6 104,0-65,0
Craib yriepoaucTas 0ObIKHOBEHHAs
Kpyrnas & 9 — 250 mm 110,0-76,4
KBanpartnast co cropoHoii kBaapata 9 — 250 mm 110,0-76,4
[TonocoBas Tonmuuo#i 4 — 60, mmpunroi 12 — 200 Mmm 110,0-78,1
ToHkoaMCTOBAs TONIMUHOM 10 3,9 MM 134,0-81,5
ToscronaucroBas TonuHoi 4 — 160 MM 79,9-112,0
Crajb HU3KOJIETHPOBaHHAS
Kpyrnas u kBagparsas pazmepom 90 — 250 Mm 135,0-106,0
[Tomocosas mupuHoi 12 — 200, TonmuHoMi 4 — 60 MM 136,0-109,0
ToHkoaKMCTOBAsS TOMIMHOM 10 3,9 MM 170,0-111,0
ToscronucroBas ToMHON 4 — 160 MM 109,0-150,0
CraJib kauecTBeHHas (KpyTJasi ¥ KBaJpaTHast KOHCTPYKIIMOHHAS)

YriepoaucTasi KauecTBEHHAs 166,0-95,0
JlernpoBaHHas KaueCTBEHHAS 359,0-111,0
JlernpoBaHHasi BBICOKOKAYeCTBEHHAS 718,0-126,0
HNHcTpyMeHTaIBHAS:

yriaepoaucTas 166,0-110,0

JIETHPOBaHHAS 1580,0-1410,0

OBICTpOpPEIKYILAS 5130,0-1720,0

CrenuanbHas (HepyKaBeroIIas, )KapornpovyHasi)
Tonkonucrosas toiauuuou ot 0,5-0,75 no 3,4 mMm:

3520,0-1860,0

yriepoIucTas 214,0-113,0

JIETUPOBaHHAS 1010,0-146,0

WHCTPYMEHTAJIbHAS 4960,0-1590,0
ToncronucroBas ToIUHOM OT 4-4,9 10 62-140 MMm:

yriepoucras 153,0-112,0

JICTUPOBAHHAS 504,0-133,0

MHCTPYMEHTAJIbHAS 3640,0-1420,0

OrnToBbIe 1IEHBI HA OTJIMBKH, PyO./T

TaOmuma 3.16

Cepblii UyTyH | BBICOKOITPOYHBIN UyTyH |

Yraepoaucras ctajib

I'pynnel c105KHOCTH OTIMBOK
[&]

Bec ot- o = o = ) =
ke |2 1S | GE|E |gE|8 |8 |5E|E |gE|8 | |SE|E |g%
B |8 |85|5 | |& |8 |®8|8 |§ |E |§8 |®8|8 |%
T o 3 = 3 g T o 3
00,2 | 265|300 | 345 | 400 | 460 | 380 | 435 | 500 | 570 | 650 | 310 | 370 | 435 | 510 | 595
0,2-0,5 | 250 | 285 | 330 | 385 | 445 | 365 | 420 | 485 | 555 | 630 | 300 | 360 | 425 | 500 | 585
0,5-1,0 | 235|270 | 315 | 370 | 425 | 350 | 405 | 470 | 540 | 620 | 280 | 335 | 400 | 470 | 550
1-3 210 | 245|290 | 340 | 395 | 315 | 365 | 430 | 500 | 560 | 255 | 310 | 370 | 440 | 515
3-10 185 | 220 | 265 | 315 | 370 | 265 | 315 | 375 | 440 | 480 | 230 | 285 | 340 | 405 | 480
10-20 | 170 | 205 | 245|295 | 345 | 250 | 285 | 330 | 385 | 435 | 210 | 260 | 315 | 380 | 455
20-50 | 160 | 190 | 230 | 280 | 330 | 235 | 260 | 320 | 375 | 410 | 190 | 240 | 295 | 355 | 425
50-200 | 145 | 175 | 215|260 | 310 | 215 | 245 | 290 | 340 | 395 | 175 | 220 | 270 | 330 | 400
200-500 | 130 | 160 | 195 | 240 | 290 | 200 | 225 | 275 | 320 | 355 | 165 | 210 | 260 | 315 | 385
500-1000( 125 | 155 | 190 | 230 | 275 | 195 | 215 | 265 | 310 | 335 | 155 | 200 | 250 | 305 | 370
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Ta0muma 3.17

OmnroBsIe IIeHbI Ha TOKOBKH, U3TOTOBJIsIEeMbIE CBOOOHOI KOBKOH, U HA TOpSYHE
IITAMIIOBKH, PyO./T

Marepuall HOKOBKH

VYrneponucras kauectBennas | Cranp33XC, 38XC, 40XC,
Crare 15X-50X P cram 08.85 18XIT, 30XIT, 25 XI'T
Bec mo- rpyr[HBI CJIOKHOCTH ITIOKOBOK
KOBKH, KI' ) % Q § o) % v § o) % e %
2| £ | £ |5e2| B | | E |S52| & | &§| & |5¢
Sl 3| S8 E| 5| EeF| e G| 8| g
= qm) o § = qi) 13 § = qm) o §
1o 2 395 | 445 | 500 | 585 | 350 | 400 | 450 | 510 | 420 | 470 | 525 | 610
2-10 350 | 395 | 445 | 505 | 310 | 350 | 400 | 450 | 375 | 420 | 470 | 530
10-25 315 | 355 | 400 | 445 | 275 | 310 | 360 | 410 | 340 | 380 | 425 | 470
25-70 290 | 325 | 365 | 410 | 250 | 275 | 325 | 375 | 315 | 350 | 390 | 435
70-180 270 | 300 | 335 | 375 | 235 | 255 | 300 | 345 | 295 | 325 | 360 | 400
180-320 255 | 280 | 310 | 345 | 225 | 240 | 280 | 320 | 280 | 305 | 335 | 370
320-700 245 | 265 | 290 | 320 | 215 | 225 | 260 | 295 | 265 | 285 | 310 | 340
700-1000 | 235 | 250 | 270 | 295 | 205 | 215 | 240 | 270 | 255 | 270 | 290 | 315
Ta6muma 3.18
OnToBbI€ 1IEHBI HA MITAMIIOBKHU, PYO./T
Marepuan ITaMnoBKU
Cranp18XI'T, 30XI'T, 33XC, Cranp 20XH-45XH n Crams 12XH2
38XC, 40XC, 25 XI'T 20XHI'P
Bec ro- I'pynnel c105KHOCTH IITAMIIOBOK
KOBKH, KT ) = Qo 2 ) 3 o) 2 0 2 o %
2| £ | £ |S5g| & | & | & |Sg| E| & | £ |5y
g g S | g2 | 8 g S | g2 | 8 S RICE
=l g | 5|8 | 5| g5 |8 | & |¢e |5 |%
= 3 = 8 = 8
1o 0,25 655 | 710 | 775 | 850 | 715 | 775 | 830 | 900 | 750 | 810 | 870 | 940
0,25-0,63 | 525 | 580 | 645 | 710 | 570 | 630 | 685 | 745 | 605 | 665 | 725 | 785
0,63-1,6 415 | 465 | 515 | 585 | 465 | 520 | 570 | 630 | 500 | 555 | 610 | 670
1,6-2,5 365 | 405 | 460 | 520 | 395 | 450 | 500 | 555 | 420 | 480 | 534 | 590
2,5-4 310 | 350 | 400 | 455 | 345 | 390 | 435 | 470 | 375 | 420 | 465 | 510
4-10 275 | 315 | 355 | 395 | 315 | 350 | 390 | 430 | 345 | 380 | 420 | 460
10-25 250 | 280 | 315 | 355 | 300 | 325 | 355 | 395 | 320 | 345 | 375 | 415
25-63 240 | 265 | 295 | 330 | 285 | 310 | 340 | 370 | 310 | 330 | 355 | 395
63-160 235 | 255 | 285 | 315 | 280 | 300 | 330 | 360 | 300 | 320 | 345 | 380
160-400 230 | 250 | 275 | 305 | 275 | 295 | 320 | 350 | 295 | 315 | 340 | 370

TaOmuma 3.19

3aroToBUTEIILHBIC HCHBEI Ha OAHY TOHHY CTPYKKHU YCPHBIX U IBCTHBIX MECTAJIJIIOB, pY6

Tum oTxo10B CtrouMoOCTh
CranpHas ¥ yyryHHas CTPYXKa JJI JOMEHHBIX Neden 14,4
JloM ¥ OTXOJTbI ISTUPOBAHHOM CTAITN 29,8
JloM 1 0TX0/1bI IAPUKOMOAIIMITHUKOBON CTaJIN 38,0
JloM 1 0TXO/1bI aJIFOMUHUEBBIX CIUIABOB (CTPYKKa) 146,0
JlaryHHas CTpyXKa 319,0
JIoM ¥ 0TX0/1bl OJIOBSIHHOM OPOH3BI 443,0
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Taomuma 3.20

YacoBsle TapI/I(l)HBIe CTaBKH pa60‘II/IX-CTaHO‘IHI/IKOB MallIMHOCTPOUTCIIBHBIX 1 MCTAJI-

71000pa0daThIBAOIINX OPEeaNpUATUi | rpymmbl

Yacosas TapuHas cTtaBka, py0./den.-4
Paspsin Ha XOJIOJHBIX paboTax Ha TEIJIbIX paboTax
CACJIBIIUKHU ITOBPCMCHIIIUKHN CACIBbIIUKU TMMOBPCMCHIIIMKN
I 0,415 0,399 0,436 0,419
I 0,438 0,426 0,460 0,447
Il 0,479 0,438 0,503 0,460
v 0,550 0,472 0,578 0,496
V 0,638 0,549 0,670 0,576
VI 0,742 0,638 0,779 0,670

JlaHHBIE 2KOHOMHYECKOM OIIEHKH CTOMMOCTH 3arOTOBKHM 3amucath B Ta0d. 3.21.

Tabmuma 3.21

OO01ne UCXOMHbIE TaH-
HbIE

HanmenoBanus nokasareinen

1-i1 BapuaHT

2-11 BapuaHT

Marepuan geraim
Macca aeranu, Kr
['ogoBas nporpamma
TakT BbIITyCKa

Twun poru3BoACTBa

Buj 3aroroBku

Kiacc Tounoctn

CreneHp CI0KHOCTH™
['pynna cramu™
Hcxonneiii nugexc*
Macca 3arotToBKH, KI'
CrtoumocTh 1 T 3aroTOoBOK
Croumocts 1 T cTpy)Kn
Koaddumment ncnons3o-

BaHuA matepuana K,

* HOKEB&TCJ'II/I, XapPaKTCPHBIC JIA 3arOTOBKU-IITAMIIOBKH.

B Tabnuiy MoryT ObITh BKJIIOYEHBI U IPyTHE JaHHBIC, XapaKTePHBIC VIS BhI-

OpaHHBIX 3aTOTOBOK.

CtouMOCTh BBHIOPAHHOM 3arOTOBKM HEOOXOJAMMO YUYECTh MPU pacueTe TEXHO-

JIOTUYECKOM ce0eCTOMMOCTH MeXaHu4yeckoil oO0paboTku aetanu B 1. 3.4.9. BeiOpas

METOJI MOJy4YeHUsI 3ar0TOBKH, HEOOXOIUMO ONpeeNuTh ee (opMy U U300pa3uTh CO-

oTBeTcTBYIOIIMI 3cku3 B [13. OxoHYATENHbHO pa3Mephl 3arOTOBKU JAOJKHBI OBITH OM-

pelesneHsl ocJie pacuera MpUITycKoB Ha 00paboTky B 1. 3.5.1.
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3.4.5. Bvioop mexnonozuueckux 6as

Brei6op TexHOJOrMYecknx 0a3 B 3HAYUTENBHON CTENEHU OMNpeaesseT TOodu-
HOCTh JIMHCHHBIX pPa3MEpOB OTHOCHUTEIBHOTO TOJOXKEHUSI TTOBEPXHOCTEH, Morydae-
MBIX B Tporiecce 0O0paOOTKH, BHIOOP PEKYIIUX M HU3MEPHUTEIHHBIX WHCTPYMEHTOB,
CTaHOYHBIX NMPUCTIOCOOTICHUM, TPOU3BOIUTEILHOCTh 0OPAOOTKH.

WcxomHBIMU TaHHBIMU TSI BBIOOpaA 0a3 SBISIOTCS: YEPTEXK JETAIH CO BCEMHU
HEOOXOIMMBIMHA TEXHUYECKUMH TPEOOBAHUSMU; BUI M TOYHOCTH 3aTOTOBKH; YCIIOBUS
pacmosoXeHus: ¥ paboThl AETaU B MAIlIUHE.

OCHOBHBIC TIPUHITUIIBI, KOTOPBIMH IIEJIECO00pPA3HO PYKOBOJACTBOBATHCS IPHU
BBIOOPE TEXHOJIOTHUECKHUX 0a3 CIeayIOIe:

- TPUHIUI COBMENICHUs 0a3, KOr/a B Ka4eCTBE TEXHOJOTUYECKUX 0a3 Mpu-
HUMAIOTCSI OCHOBHBIE 0a3bl, T.€. KOHCTPYKTOPCKHUE 0a3bl, UCIOJIb3yEeMbIE JIJISi OIpe-
JIEJICHUS TOJIOKEHUS JIeTal B U3eNud. B ciyyae HECOBMaJCHUS TEXHOJIOTMYECKUX
U KOHCTPYKTOPCKUX 0a3 BO3HUKAET HEOOXOJIMMOCTh MepecyeTa JOMyCKOB, 3aJJaHHBIX
KOHCTPYKTOPOM, B CTOPOHY UX YMEHBIIICHUS,

- TIPUHITUI TIOCTOSHCTBA 0a3, KOrJa Ha BCEX OCHOBHBIX ONEPAIMSIX HCIIOb-
3YIOT OJIHM U Te€ ke 0a3bl. J{Jia coOmoieHust TOro MPUHIMIIA YacTO CO3/1al0T Oa3bl,
HE MUMEIOIINE KOHCTPYKTUBHOTO Ha3HAYCHUS (HAIIpUMeEp, IICHTPOBBIE THE3/IA Y BAJIOB
U T.1L.);

- 0a3bl JOKHBI 00ECIIEYNBATH XOPOIITYI0 YCTOWYHUBOCTh U HAJIEKHOCTH yC-
TaHOBKH 3aTOTOBKH.

Buioop 6a3 na 3aeepwarowux onepayuax mexnpoyecca. Beioop TexHOI0-
rudeckux 0a3 HaYMHACTCS ¢ U3yueHust GyHKIUNA, KOTOPbIE BBIMOIHSIIOT IIOBEPXHOCTU
JIeTaH.

Ha 510t oCcHOBE 1O 4epTex y OMpENeNsIOT MOBEPXHOCTH, OTHOCUTEIBHO KO-
TOPBIX 33/1aHO OOJIBPIIMHCTBO JAPYTHX MOBEpXHOCTEeH. Ha uepTekax Takue MOBEPXHO-
CTH MOTYT OBITh YKa3aHbI B TEXHHYECKUX TPEOOBAHUSIX.

Pesynpratom ananmsa sBisieTcsi onpezeneHue 0a3 Ha 3aKITIOUUTEIBHBIX OIe-

palusax TEXHOJIOTMYECKOTO IpolLecca.
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AHanu3y MOABEPTarOTCs T€ ONEPAINH 3aKITIOYUTEIILHON 00pab0OTKH, KOTOPHIE
00eCIeuynBaOT OKOHYATEIPHOE TOJIyYCHHE TPEOYEeMBIX pa3MepoB M B3aWMHOE pac-
IIOJIO’KEHHE TIOBEPXHOCTEN.

[Tocne Toro Kak KOHCTPYKTOPCKHUMA YEPTEXK JETAIN CKOPPEKTUpOBaH (0Tpado-
TaH Ha TEXHOJOTUYHOCTH), OMpPEeaeSIeHbl 0a3bl Ha 3aKIIOYUTEIHHBIX OMEPAIUIX TEX-
mpoliecca U OKOHYATeNbHbIE (TEXHOJOTUYECKUE) pa3Mephl, IPUCTYIAIOT K onpeene-
HUIO 0a3 ¥ pa3MepoOB HA OCTAJIBHBIX OIEpalusix U B MEpPBYIO ouepeab Ha 1-it omnepa-
LUH.

Buvioop 6a3 ona nepeoii onepayuu. B 1anHOM cilydae pemaercsi CIeayrnui
KpyT' BOIIPOCOB:

- o0ecreynBaeTcsl MPaBWIHLHOCTh B3AUMHOT'O PACTIOJIOKEHUS OTPA0OTaHHBIX
MOBEPXHOCTEN JieTajaeii OTHOCUTEILHO HeoOpaboTaHHbIX. OcO00€ BHUMAHUE CIIECTYET
oOpamarbh Ha MOBEPXHOCTH, OCTAIOIINECS] HEOOpaOOTAHHBIMU M CBSI3aHHBIE pa3Mepa-
MU C OOpa0OTaHHBIMU TOBEPXHOCTSIMHU. ECiIM HMMEIOTCS Takue MOBEPXHOCTH, TO
MMEHHO MX CJIEAYeT UCIOJIb30BaTh B KauecTBe 0a3 Ha 1-il onepanuuy;

- OCYIIECTBISIETCS MOJATOTOBKA TEXHOJIOTHYECKUX 0a3 IS JalbHEUIINX oTe-
pauuii. IIpu 3TOM KOMIUIEKT MOBEPXHOCTEN, UCTIOJIb3YEMbII B KAUECTBE TEXHOJOTH-
4yecKoi 0a3bl Ha JATbHEHIINX OMepalusX, )KellaTeaIbHo 00padboTaTh 32 OIMH YCTaHOB;

- 00€ecTeunBarOTCs BOBMOYKHO MaJIble M1 PABHOMEPHBIE MPUITYCKU, OCOOEHHO
npu 00paboTke Hambojee TOYHBIX U OTBETCTBEHHBIX IOBEPXHOCTEH JETalIeH, U3ro-
TOBJISIEMBIX U3 OTJIMBOK U TTIOKOBOK.

PaBHOMEpHOCTH MPUITYCKOB Ha 00pabaThIBaEMbIX MOBEPXHOCTSIX MO3BOJISET
0oJiee MOJIHO UCTIOJIb30BAaTh BOZMOXKHOCTU PEXKYIIEr0 HHCTPYMEHTA, MOBBIIIATH MIPO-
U3BOJAUTEIBLHOCTh U TOUYHOCTH 00paboTku. [ToaTomMy, 4yT0OBI 00ECTIEYUTh HAUMEHB-
I 1 paBHOMEPHBIN MPUITYCK HA 00padaThiBaeMoOi MOBEPXHOCTH, Oa3UpPOBAHUE 11O
ATOM MOBEPXHOCTHU MPUMEHSETCS HE TOJIBKO Ha IepBou onepauuu. K takum onepa-
UM, HAIIpUMEP, OTHOCATCS OSCIIEHTpOBOE UM OBaHKE, OSCIICHTPOBOE 00TauYMBa-
HUE, pa3BepPThIBAHUE KAYAIOIUMUCS Pa3BepTKaMu, CBOOOJHOE MPOTITUBAHUE H T.II.

B enuHUYHOM M MEIKOCEPUUHOM MPOU3BOACTBE PABHOMEPHOIO pacIpeaese-
HUS TPUITYCKOB HA OTJIMBKAX M MOKOBKAX OOBIYHO JOOMBAIOTCS MPUMEHEHUEM pa3-

METKH 3arOTOBOK C ITOCJIEAYIOLIEN BBIBEPKOM UX IOJIOKEHUS HA CTAHKE MPU EPBOMU
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orepanuy 00pabOTKH WM BBIBEPKOI TOJIOXKEHHS PEKYIIIETO HMHCTPYMEHTA 10 pa3Me-
TOYHBIM PUCKaM U KEPHaM.

Tpeoosanusa, npeovasnaemole K ueprnoeoil 6aze. 1. UepHoBas 0aza J0JKHA
OBITH XapaKTEPHOU JIJISl JAHHOW JEeTaN MMOBEPXHOCTHIO, T.€. 3aHUMATh BO3MOXKHO 00-
Jiee ONPEAEIICHHOE MOJIOKEHNUE OTHOCUTENBHO JPYTUX MOBEPXHOCTEN JETANH.

2. Jlns mOBBIIIEHUS] TOYHOCTHA 0a3UpPOBAHUS U HAJEKHOCTU 3aKpEIUICHHS 3a-
TOTOBKH B MPHUCIIOCOOJIECHUU YEpHOBasi 06a3a JOJKHA UMETh JIOCTATOUHBIE pPa3Mephl,
BO3MOXKHO 00Jie€ BBICOKYIO CTENEHb TOYHOCTU (IIPaBUIILHOCTH M MOCTOSHCTBO (hop-
MbI ¥ B3aUMHOT'O PACIIOJIOKEHUSI 0a3 y pa3IMUHbIX 3aTOTOBOK) U HAUMEHBIIYIO IIe-
POXOBaTOCTh TOBEPXHOCTH.

3. B xauecTBe 4epHOBBIX 0a3 HE CIIEIYET UCIO0JIb30BAaTh MTOBEPXHOCTH, HA KO-
TOPBIX PACTIONOKEHBI B OTJIMBKaX MPUOBLUINA U JIUTHUKH, a TAK)KE MIBBI, BOSHUKIINUE B
MecTaxX pazbeMOB OMOK U Ipecc-hopM B OTJIMBKAaX MO/ JABJICHUEM U IITAMIIOB B IO-
KOBKax u mrammnoBkax. [loBepxHoctu, Haxoasumecs npu (GOpMOBKE BHU3Y, B Kade-
cTBe 0a3 OOBIYHO MPEANOUYTUTEIbHEE BEPXHUX MOBEPXHOCTEH, T.K. MOCIECTHUE UMEIOT
0oJiee phIXJIOE CTPOEHUE U O0JIBIIOE KOJIMUYECTBO PAKOBHUH.

4. YUepHoBas 0a3za noKHA 0OeCHEYMBATh MPH 3aKPEIJICHUU YCTOWYUBOE TO-
JIO’KEHUE JICTAIM MPU OTCYTCTBUU €€ JehOpMAIIHH.

5. B ¢Bs3u ¢ TeM, YTO TOYHOCTh HEOOPAOOTAHHBIX TTOBEPXHOCTEH, TPUMEHS €-
MBIX B Ka4eCTBE YEPHOBBIX 0a3, BCEr/Ja HUXKE TOYHOCTU O0OpabOTaHHBIX MOBEPXHO-
CTEH, a MEePOXOBATOCTh BHIIIE IIEPOXOBATOCTH 0OPAOOTAHHBIX TOBEPXHOCTEH, «Uep-
HOBasi 0azay JOJDKHA MCIOJB30BaThCA MPU 00pabOTKE 3arOoTOBKHM TOJBKO OJHUH pa3
MIPU BBIMOJHEHUH TIEpBOM omepanuu. [Ipu Bcex mocienyromux onepamnusx UCroib-
3YIOT YK€ 00paboTaHHbIEC 0a3bl.

Buioop 6a3 na npomescymounvix onepayuax. bazpl Ha NPOMEKYTOUHBIX
orepanuax (MeXIy TEepPBOM W MOCIEAHEH OmepalusMy) BEIOMPAIOT C YYETOM cClie-
JTYIOIINX COOOpaKeHUI:

1. Mcnosp3yroT NpUHIUI «KpaTYAMIIKX ITyTEi», COMIACHO KOTOPOMY B Kade-
CTBE TEXHOJIOTHYECKUX 0a3 MPUHUMAIOT T€ TTOBEPXHOCTH, KOTOPHIE CBSI3aHBI C 00pa-

OaThIBaeMOM TTOBEPXHOCTHIO KpaTUanIeil pa3sMepHOH IEMbIO.
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2. He mensitotr 6e3 ocHOBaHUU 0a3bl, T.K. IEPEXO] OT OAHOM 0a3bl K APYrou
BCEr/1a BHOCHUT JOIMOJHUTENBHYIO OIIMOKY BO B3aMMHOE PACIOIOXKEHHE MOBEPXHO-
cTeil, 00paboTaHHBIX HA MEPBOM M BTOPOM 0azax. DTa ommoOKa paBHA MOTPEITHOCTH
BO B3aMHOM PacCIOJIOKEHUU 0a3.

3. [lepexoast npu cmeHe 6a3 OT MeHee TOYHOM K Oosee TouHO# 6ase, T.K. 00-
paboTka JeTany Ha KaKAOM IPEAUIeCTBYIOIIEM JTame IMOJIrOTaBIMBaeT ee K oOpa-
00TKEe Ha TOCIEIYIONIMX dTalax, yYUThIBas, YTO MPHU MEPexoje OT OJHOro 3Tama K
JPYroMy JIOJKHBI MOBBIIIATHCSA HE TOJIBKO TOYHOCTH pa3MepoB U (HOPMBI, HO U TOY-
HOCTB B3aUMHOT'O PACIOJI0KEHUSI.

4. Ilocne TepMooOpabOTKM BHIOUPAIOT 0a3bl, UTPAIOIIKE POJIh YEPHOBBIX 0as3.
Hcnonb3ys ux, BBOAAT HOBblEe 00paboTaHHbIE 0a3bl, KOTOPHIMU MOJIB30BAIKNCH PAHEE.
[Tpu ucnpaBnenun 6a3bl BOCCTAaHABIMBATH 0a3MpOBAaHUE HEOOXOIUMO TaKUM OOpa-
30M, 4TOOBI HOBbIE 0a3bl OBUIM CBA3aHBI CO CTapbIMU 0OJIEE CTPOTMMH pa3MEPAMH U
COOTHOUICHHUSIMH, B IPOTUBHOM CITy4ae HapYUIUTCS BCS JOCTUTHYTAsl paHee KOOPAH-
HAIMs TIOBEPXHOCTEH, UTO TMOBJIEYET 32 COOO0M yBEIMUEHUE OMEPAIMOHHBIX MPHUITYC-
KOB.

Crnenys BbIllIE U3JI0’KEHHBIM PEKOMEHIALUSAM, B KYpCOBOM MPOEKTE 0OOCHO-
BaTh BbIOOpP TEXHOJIOIMUECKHUX 0a3 Il BCeX ONepanuil Texmporecca MeXaHU4eCKOn
00paboTKH JeTanu, MoKa3aTh UX HAa ACKU3E JIETadu U pa3padoTaTb OCHOBHBIE CXEMBbI

0a3upoBaHus TaK, Kak MPECTABICHO HA MpUMepax B npui. 14.

3.4.6 Bvioop memoooe oopadomku

Br16op meTon0B 06pabdoTku moBepxHocteir (MOII) 3aBucut ot koHduUrypa-
MU JIeTaJIA, e¢ TabapuTOB, TOUHOCTH M KadyecTBa 00padaThIBaEMbIX MOBEPXHOCTEH,
BHJIa TIPUHATON 3aroToBKH. HeoOXoauMoe KauecTBO MOBEPXHOCTEH B MAIIMHOCTPOEC-
HUUW JOCTHTACTCS MPEUMYIIIECTBEHHO 00paboTKOM pe3aHueM. B 3aBucMMOCTH OT TeX-
HUYCECKUX TPeOOBaHUM, MPEIBSIBIIEMBIX K ACTAIA W TUIIA TIPOU3BOJICTBA BHIOUPAIOT
OJIMH WJIM HECKOJBKO BO3MOKHBIX METOJIOB OOpaOOTKH M THIT COOTBETCTBYIOIIETO
o0opynoBanusi. Beidbop xoHkperHoro MOII npou3BoAST ¢ MOMOIIBIO TaOIHIl Cpea-
Hell PKOHOMHYECKOW TOYHOCTH Pa3IMYHBIX METOJOB 00paOOTKH, KOTOpPHIE TIPHUBE/IE-
HBI B y4eOHOM U cripaBoYHOM JuTepatype [23, 26, 1].
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O06pabOTKy MOBEPXHOCTEH MOKHO BBITIONHSATH B OJIUH WJIM HECKOJIBKO TIepe-
XO0JIOB, Ha KaXKIOM U3 KOTOPBIX UCHIOIB3YIOT CBOM MeToa 00paboTku. Ecnu 3aroroBka
UMEET BBICOKYIO TOYHOCTb, TO B PsiJie ClTydaeB 00pabOTKy MOKHO Ha4YMHATh C YUCTO-
BBIX METOJIOB.

B Tex ciywasx, Korja K TOYHOCTH Pa3MEpOB, CBSI3BIBAIOLIUX MOBEPXHOCTH
JIeTalM, K Ka4eCTBY ITHUX TMOBEPXHOCTEH HE MPEIAbSIBISETCS BBICOKUX TpeOOBaHUM,
MO>KHO OTPAHUYHUTHCS OJTHOKPATHOM MOTYyUYHCTOBOM U J1a’ke YEPHOBOM 00pabOTKOM.

Kaxnaplit mocneayromuii MeTo1 00pabOTKH OJHOM 3JIEMEHTaApHOM MOBEPXHO-
CTH JOJKEH OBITh TOUHEE MpEeIbIAyIIero. TOUHOCTh Ha KaXJAOM IMOCJEAYIOIIEM Iie-
pexojie 00pabOTKK OOBIYHO TMOBBINIAETCS HA YEPHOBBIX MIEpPeXoax Ha OJUH-TPU KBa-
JIUTETa, Ha YUCTOBBIX — HA OJIMH-/[BA KBAJIUTETA 110 TOYHOCTH pa3Mepa.

3agaHHas TOYHOCTb MOBEPXHOCTH MOXET ObITh oOecrnedeHa, Kak IpaBuio,
COUYETAaHUSAMH HECKOJIBKMX BAPUAHTOB METOJ0B 00OPaOOTKH MOBEPXHOCTEH (C pa3iany-
HBIM 4HCJIOM nepexoAoB). [Ipu nmpounx paBHBIX YCIOBUSIX MPEANOYTUTEIBLHBIM CUHU-
TaeTCsl TOT BapUAHT, KOTOPBIM COJIEPKUT MEHBIIEE YUCIO TEPEXOJ0B 00pabOTKU
JTAHHOW TTOBEPXHOCTH.

Crnenyer CTpeMUThCA K TOMY, YTOOBI B MapuipyTax 0OpaOOTKH pa3IMYHBIX
MOBEPXHOCTEH, MPUHAIJICKAIINX OJHOU JIETaIH, IIOBTOPSEMOCTh METOJIOB 00padoT-
K1 ObUTa MaKCUMAaJIbHOM. JTO COKpaIllaeT HOMEHKIIATYpy HEOOXOIUMOIO PEXKYIIEro
WHCTPYMEHTA U MO3BOJIIET MPOCKTUPOBATH TEXHOJIOTMUECKHUM MTPOLIECC 10 MPUHIIHITY
KOHIICHTpAIIMU ONepaluidi ¢ MaKCUMalbHBIM COBMEIIEHUEM OOpaOOTKH Pa3IMUHbBIX
MOBEPXHOCTEH, YMEHBIIAECT YUCIO YCTAHOBOB, MOBBIIIAET MPOU3BOJIUTEIBHOCTh U
TOYHOCTH 00padoTku [23].

[Ipy mpoeKTUPOBAHUM TEXHOJIOTMYECKOTO MPOIecca M3TOTOBJICHUS ACTaH
HEPEJKO COBMEMIAIOT MO BPEMEHU 00pabOTKy HECKOJIBKHUX MOBEPXHOCTEN 3arOTOBKH,
YTO MOXXET OKa3aThb ompeneistoniee BiusHue Ha BbiOop MOIIL [lostomy okoHua-
TeJIBHBIM BBIOOP METOJa 00pabOTKH KaXJI0W KOHKPETHOW MOBEPXHOCTH MPOU3ZBOJIST
B KOMILJIEKCE C BHIOOPOM METOJI0B 00pa0OTKHU APYTHUX MOBEPXHOCTEHN JACTAIIH.

JIJisi OpUEeHTHPOBOYHOTO BBHIOOpa MapiipyTra oOpabOTKH 3JIEMEHTApHOU To-
BEPXHOCTH B 3aBUCUMOCTH OT KBaJUTETa U IIEPOXOBATOCTH MOKHO HCIOJIb30BATh

crienuanbHbie Taduiel [1, 23].
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BapuanTsl BeIOMpaeMbIX METOAOB 0OpaOOTKM MOKHO 3amucarh B BUJE TaO-

mauel 3.22.
Tabnuma 3.22
Bapuantel meToioB 00padbotku nosepxHocteit (MOII)
Ne moBepx- Bun no- Ksamurer | Illepoxosa- BapuaHTbI
HOCTH BEPXHOCTH | TOYHOCTHU TOCTb 1 2 3

3.4.7. Pazpabomka mexHoa02uuecko20 mapuipyma oopadbomku oemaiu

Ha »TOoM 3Tame pemaroTcsi cieaymooliue 3aiadyu: pa3padaTbiBaeTcs OOLIMiA
IUTaH 00pabOTKH JETalH, YTOUHSIOTCS METOABl 00paObOTKU MOBEPXHOCTEU NETaNd U
TEXHOJOTHUECKHE 0a3bl, MPEABAPUTEIHHO BHIOUPAIOTCS CPENICTBA TEXHOIOTUIECKOTO
OCHAIIICHMSI, HAMEYAETCS CO/IepP KaHNEe OTIePaITHii.

Texnomornyeckuit MapIIpyT MPOSKTUPYIOT HA OCHOBE BHIOPAHHOTO aHAJIOTa —
TUIOBOTO TEXHOJOTMYECKOTO MapIIpyTa WIH 3aBOJICKOTO (6a30BOr0).

THUIIOBOM MapuIpyT SIBJISIETCSI OCHOBOM MpoeKTUpyemoro. I[Ipu namenenuun u
JIOTIOJIHEHUHU THUIIOBOTO MaplIpyTa PYKOBOACTBYIOTCS CIIEAYIOIIUMU METOANYECKUMU
COOOpaXeHUSIMU: TIPU aHAJIM3€ TUIIOBOTO MAPUIPYTa U MPHU MPOEKTUPOBAHUU paboue-
ro HEOOXOAMMO Pa3/eiIUTh TEXHOJIOTMYECKUH MPOLECC Ha 3Tallbl, BHIIOJHSIEMBIE B
HOpSZIKE BO3pACTaHMUsl TOYHOCTU 3Tama, T.€. OT YEPHOBBIX K YMCTOBBIM. Paznuuaror
TPU YKPYIHEHHBIE CTauu 00pabOTKU: a) YUepHOBYIO (0OAMPOUHYIO), O) YMCTOBYIO U
B) OTIIENOUHYI0. B mporiecce uepHOBON 00paOOTKM CHUMAIOT OCHOBHYIO MacCy Me-
Tajyia 1 00eCIeYnBaOT B3aMMHOE PACIIONIOKEHNE MMOBEPXHOCTEH. JTa CTaAMsI CBA3a-
Ha C JICWCTBHEM CHJIOBBIX U TEMIEPATYPHBIX (DAaKTOPOB, YTO BIUSET HAa TOYHOCTH
OKOHUYaTenbHON 00paboTku. [locne »Toit 00pabOTKKM YacTo BBOASAT ONEPALIMH TEPMO-
00pabOTKH JIJIsi CHATUS BHYTPEHHUX HampspkeHui. [lenpio gncToBoii 00paboTKuU siB-
JSIeTCsl TOCTHKEHUE 3a1aHHOM TOYHOCTH MOBEPXHOCTEN JE€Taal U TOYHOCTU UX B3a-
UMHOTO pacroiokeHusi. OCHOBHOE HAa3HAYEHHUE OTACIOYHOM 00paboTku — obecrieue-

HUE TPeOyeMOil TOYHOCTH U MIEPOXOBATOCTA 0COO0 TOYHBIX MOBEPXHOCTEH.
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Cnenyer OTMETHUTh, YTO pa3/eie€HUE TEXHOJOTHMUECKOTO MaplipyTa Ha TpH
cTaauu 00pabOTKM HE BO BCEX Ciaydasx rmernecoobpasno. Hanpumep, mpu 06paboTke
JIETAIA C MOBBIIICHHON TOYHOCTHIO W Ka4Y€CTBOM IMOBEPXHOCTEW TEXHOJIOTUYECKUN
IIPOLIECC HAYMHAETCA C YHCTOBOM M JaXe C OKOHYATeabHOW 0O0paboTku. Ecnu 3aro-
TOBKA JKECTKasl, MIOBEPXHOCTH HEOOJBIITNX Pa3MEepOB MOTYT ObITh OKOHUYATEIHHO 00-
paboTaHbl B Ha4yaJsle TeXIpolecca.

[Ipu pa3paboTke TEXHOJIOTHYECKOTO MapiipyTa HEOOXOJUMO TAKkKE YUUTHI-
BaTb TpeOOBaHUS K B3aMMHOMY pPacIoJIOKeHHIO moBepxHocTed. Ecmu, Hampumep,
MPEABIBISIIOTCS BBICOKHE TPeOOBAaHMSI K COOCHOCTH MOBEPXHOCTEW BpallleHUs, Cie-
YT CTPEMUTHCA K UX 00pabOTKE B OJIHOM OTepaluy ¢ OJIHON YCTaHOBKH.

B oOmiem cimydae o0pabOTKy MOBEPXHOCTEH AeTaliell peKOMEHIYETCsl TTPOU3-
BOJIUTH B CJICIYIOIIEH MOCIEI0BATEIbHOCTH:

a) B IEPBYIO OYepelb cOo3Aat0T 0a3bl A AalibHEHIIel o0paboTkH, T.e. 00pa-
OaThIBAIOT TOBEPXHOCTH, IPUHSTHIE 32 0a3bl, UCIOJL3YS MEPBLIE ONEpaIuy TEXHOJIO-
TUYECKOT0 MapuIpyTa, Ipy 3TOM YEpPHOBBIMU 0a3zaMu CiIy>KaT HeoOpaOOTaHHBIE IMO-
BEPXHOCTH;

0) 00pabaThIBalOT MOBEPXHOCTH, I€ Ne(DEKThl HEJOMYCTUMBI, U MOBEPXHO-
CTH, OTPEENIoONue KOHTYp U rabaputhl Aetanu. Ha 3ToMm 3Tame cCHUMarOT OCHOB-
HYIO Maccy MeTaJlja;

B) ONpPENENSAIOT JATBHEUIYIO IMOCIEI0BATEILHOCTE 00Pa0OTKH TMOBEPXHO-
CTeH, PYKOBOJICTBYSICh CUCTEMOM MOCTAaHOBKH pa3MEpOB, B MEPBYIO Ouepellb *Keja-
TEJIbHO 00pabaThiBaTh T€ MOBEPXHOCTH, OTHOCUTEIIBHO KOTOPHIX KOOPAUHUPOBAHO
OOJBIITMHCTBO IPYTHUX TIOBEPXHOCTEH;

r) 00pabaThIBAIOT BCE MOBEPXHOCTHU JIETAIIU B MOCIIE0BATEILHOCTH O0paTHOM
WX TOYHOCTH, caMas TOYHasi MOBEPXHOCTh OOBIYHO 00pabaThIBAETCS B IMOCIECAHIONO
ouepenb, Ipu 00pabOTKE TOYHBIX MOBEPXHOCTEH, KaK MPABHWIO, TEXHOJIOTUYSCKUN
MapHipyT pa3OUBaIOT HA YEPHOBOM, YNCTOBOM M OTACIOYHBINA JTAIIbI;

71) YIUTHIBAIOT BIMSIHUE TEPMUUYECKON 0OpabOTKHM HAa TEXHOJOTUYECKUN TIPO-
I[ECC IMyTEM BBEJCHUS JTOTOJHUTEIBHBIX OMEeparuii, T.K. MOCIe TEePMOOOpPabOTKH
TOYHOCTh TIOHMKAETCSI, HAPUMEP, Y 3yOUaThIX KOJIEC — HA OJIHY CTETIEHb TOYHOCTH

BCJIEJICTBUE KOPOOJICHUS], OKUCIICHUS U T.IL.;
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€) BBIMOJIHAIOT 00pabOTKy HE OCHOBHBIX MOBEPXHOCTEN (Hape3aHHe pe3bObl,
cHsiThe (aCcoK U TIP.) HA CTAJANH YNCTOBOM 00paboOTKH;

) 00pabaThIBAIOT JIETKO MOBPEXKIaeMble IIOBEPXHOCTH (HapyKHbIE 3y0UaThie
WJIM [IJTULEBBIE TOBEPXHOCTH U T.I1.);

3) IUIAHUPYIOT OIEpalii TEXHUYECKOTO KOHTPOJIS IEPE CIOKHBIMHU U J1I0PO-
TOCTOSIILIMMU OIEpaLUsIMU, & TAKXKE B KOHIIE 00pabOTKH.

CBeneHust 0 XxapakTepucTHKax oOpabaTbiBaeMON MOBEPXHOCTU U METOJaX €€
00paboTKH, O AETAIN B LIEJIOM JAlOT BO3MOXHOCTh HAMETUTh TUIl CTAHKA, BUJl UHCT-
PYMEHTa, CpPECTBA U METOJbl KOHTpOJs. Hamnuue CcloKHBIX MOBEPXHOCTEN yKa3bl-
BaeT Ha HEOOXOIMMOCTb MPUMEHEHUs 00O0PYAOBAHUS OIPENEICHHOIO Ha3HAUYCHUS
(3ybodpe3epHOro, KOMUPOBAIHHOTO U T.I1.).

[IpeaycMaTpuBaroTCss U1 HEOOXOJUMBIE KOHTPOJIBHBIE ONEPALMH C BHIOOPOM
CPEIICTB TEXHUYECKOTO KOHTPOJISL U U3MEPEHUM.

KoHTposIbHO-U3MEpUTENBHBIE CPENICTBA BEIOMPAIOT B 3aBUCUMOCTU OT TOYHO-
CTH KOHTPOJIMPYEMOTO apaMeTpa U KOHCTPYKTUBHBIX OCOOCHHOCTEN U3IETHSI.

BriOpanHble cpeacTBa TEXHOJIOTMYECKOIO OCHAIICHUSI YTOUHSIIOTCS MPH OIl-
PEACIICHNH COAEPKaHUs ONIEPALIHiA.

B kypcoBoM mpoekte ansi 00paboOTKU JeTaliell peKOMEHIYeTCs COCTaBISATh
HECKOJIbKO BapHaHTOB (ABa-TpH) MapLIPYTHOI'O TEXIIPOILECCA, COMOCTABIATh UX U
BbIOpaTh ONTUMAJIbHBIA. BapruaHThl MOTYT OTJIMYATHCS TEXHOJIOTMUYECKUMH Oa3amu,
MOCJIEIOBATEIBHOCThIO 00OPA0OTKHA MOBEPXHOCTEN U BBINOJHEHHUS ONepaluid, IpumMe-
HsIEMBIM 000pYOBaHUEM (CTAHKOM ), PEXKYILIUM UHCTPYMEHTOM U Jp.

Kpurepusimu Bb1OOpa BapuaHTa TeXIpoliecca siBIASIOTCS:

a) obecrieyeHHe 3aJJaHHON TOYHOCTH MO BCEM pa3MepaM M 3aJaHHbBIX Mapa-
METPOB IIEPOXOBATOCTH;

0) 4uCIO, CIOXHOCTh M OPUEHTUPOBOYHAS CTOMMOCTH TEXHOJIOTHYECKOIO
00OpyIOBaHUSI M OCHACTKH (PEXYIIUX HHCTPYMEHTOB, MPHUCIOCOOJEHUM, CPEICTB
U3MEPEHUH U 1p.);

B) OpraHM3alMOHHO-TEXHUYECKUE XapaKTEPUCTHUKU MPOU3BOACTBA (MOTPEO-

HOCTH B IPOM3BOJICTBEHHBIX IUIOMIAJIAX, paOOUnX U Ap.);
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I') BeJIMUYMHBI CYMMapHBIX MOTPEIIHOCTEH, OT KOTOPBIX 3aBUCST MPUITYCKU HA
00paboTKy.

PekoMeHyeMble MPUHIUIBI MTOCTPOCHUS TEXHOJIOTHUYECKOTO MapIiipyTa He
SBIISIIOTCA 0053aTEIBHBIMU U TPEOYIOT TBOPUECKOTO MOAX0/1a B KXKIOM KOHKPETHOM
ciydae. Pa3paOoTaHHBIN TEXHONIOTHUECKUNA MapuIpyT oOpaboTKu neranu odopmiis-
etcst Ha O6nmankax MapupyTHbIX kapT (MK) I'OCT 3.1118-82 (popma 1 u 106).

TumoBble TEXHOIOTUYECKHME MAapIIPyThl OOpaOOTKHM JeTaieid pa3TudHbIX

KJIACCOB IIPHUBCICHLI B pa3acjic 5.

3.4.8. Ixonomuueckoe ob60cHosanue 6b100pPa MEXHOIOZUYECKO2Z0 MAPULDY-

ma obpadomku demanu

[Ipexxne yem MPHUHIATH OKOHYATENIBHOE PEIIEHHE O METOJax W IOCIeI0Ba-
TETBPHOCTH 00pabOTKH OTAEIBHBIX MOBEPXHOCTEH JIETAH M COCTABUTh TEXHOJIOTHYE-
CKUH MapIIpyT M3TOTOBJICHHUS BCEH JeTaldi HEOOXOIUMO MPOU3BECTH PACUETHI KO-
HOMHYECKOH 3(DPEKTUBHOCTH OTIEIBHBIX BAPHAHTOB M BHIOpaTh M3 HHUX HamOoOIiee
parMoHaIbHBIN JUISl JaHHBIX YCJIOBHH MPOW3BOACTBAa. KpHuTepueMmM ONTHMAalbHOCTH
SIBIIICTCS MUHUMYM TIPUBEICHHBIX 3aTpaT Ha CAMHHUILY IMPOTYKIIUH.

TexHosornyeckas ce0ecTOMMOCTh MEXaHUIeCKoi 00padboTku (kor./4) [4]

Cn3'T (e —x)
Co=_—2 WMHTK) (3.17)
60-K_

rne  C,,— yacoBble IPUBEJCHHBIE 3aTPaThl, KOIL./U;
Ty — WITYYHOE MM IITYYHO-KaJIBbKYJIAIMOHHOE BPEMs HA ONEPALUIO, MUH,
MO>KHO ONPENIETUTh TI0 YKPYITHEHHBIM HOpMaTUBaM (puit. 15);
K; — KoappuueHT BbINOIHEHUST HOPM, OOBIYHO MPUHUMaeMbIH 1,3.
YacoBble MPUBEJAEHHBIE 3aTPATHI MOKHO ONPEIEIUTD 10 (HopMyJie

Cc .=C_+C, _+E |K +K_), (3.18)
n.s 3 4.3 HY ¢C 3

rne  C,— OCHOBHAsI M JIOTIOJTHUTEIbHAS 3apIuiaTa ¢ HAYUCICHUSAMU, KOTI./4;
C,.; — 4acoBbI€ 3aTpaThl M0 IKCILTyaTalMK paboyero MecTa, Kom./d;
E. — HOpmaTuBHBIN KO3(PPUIIMEHT 3KOHOMUYECKOW 3PGHEKTHBHOCTH Karu-

TaJbHBIX BIIOKeHUH (B MamuHocTpoenuu E, = 0,15);
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K., K, — yaenbHbIe YacoBbIC KalMTAJIbHBIC BJIIO)KCHHUS COOTBETCTBEHHO B CTa-
HOK U 3JIaHH€, KOIL./J.

[IpuBeneHHas Tof0Basi YKOHOMHUS (SKOHOMHUYECKUN IPPEKT Ha MPOrpaMmy)
(py©.) [4]

(c; —c;j. N
De = : (3.19)
100

rae C,’, Cy’” — TexHOoJIOrn4eckasi C€OeCTOMMOCTh CPaBHUBAEMBIX OIIEpaIuii, KOIl.

Ecnu, kpoMe cCTOMMOCTH MeXaHUYeCKO 00pabOTKH, B BApHAHTAX U3TOTOBJIE-
HUS JeTajeil U3MEHSIOTCS U JAPYTUe CTaTbU, KaK HAPUMEP, PACXOJbl Ha CIEIUAIb-
HYIO OCHACTKY, MaTe€puaibl, 3arOTOBKH, TO 3TH M3MEHEHHUS TaKKe CIEIyeT yYUTHI-
BaTh IPU pacuere ’KOHOMHUYECKOro 3¢ dekra. B aTom cimydae oOmmii 3KOHOMUYE-

ckuii apdexr (pyo.) [4]
3:32i2A3, (3.20)

rae XA, — SKOHOMUS WU TIEPepacxo]l 1Mo APYTHUM CTaThsIM (3HAK ILIIOC — JTOTIONHU-
TeJbHAs YKOHOMHUS, 3HaK MHUHYC — TIEpEepacxo).

Pacuer nmo mpuBeneHHON BbIlIe (OpMyJie JOCTATOYHO TPYIOEMOK, TpeOyeT
OOJBIIIOr0 KOJUYECTBA MCXOMHBIX JIAHHBIX, YTO OTPAHUYMBACT KOJIUYECTBO MPUHHU-
MaeMbIX K CpaBHEHUIO BapuaHTOB. [loaTOMYy 1715t oTipeiesieHust TPUBEACHHBIX 3aTpaT
M0 ONEpAIHsM, BBITOJHIEMBIM Ha YHUBEPCATLHOM O0OOPYIOBAHHH, PEKOMEHIYETCS
NI0JIb30BAThCs 3apaHee paccuuTaHHbIMU uX 3HadeHusmu [20]. Mcnonbs3oBanue Taod-
andaHbIX 3HaueHud C,, [20] 3HaYMTENEHO YCKOPSAET M YIPOIIAeT PACYEThI, XOTS TOY-
HOCTh UX Hke. OTHaKO Ha TAHHOM 3Tare dYKOHOMHYECKOTO 0OOCHOBAaHMSI BapruaHTa
OTIepaIliy 3Ty TOYHOCTh MOXKHO CYUTATh JOCTATOYHOM.

Pe3ynbTaThl omnpeneneHnus TEXHOJOTHYECKHX CEOSCTOMMOCTEH MO OTJIMYaro-
IIIUMCSI OTIEpPAIlsIM COTIOCTABISIEMBIX BAPUAHTOB (C YYETOM CTOMMOCTH 3arOTOBKH)
IIPEACTAaBUTh B B¢ TaOIuIIbl 3.23.

Crnenyer otnaBaTh NMPEANOUTEHUE BAapPHAHTY C HAWMMEHBIIEH TEXHOJOTHUYE-
CKOM ce0ecTOMMOCTBIO 00pabOTKH M MPUHSTH €ro K JaJbHEHIel moapoOHol paspa-

0oTtke. Pacuer cToMMOCTH 3arOTOBKH PacCMOTpPEH B II. 3.4.4.
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Tabmuna 3.23

CpaBHeHHE BapUaHTOB TEXMIpoLEcca

HaumenoBanue no3uiui 1-ii BapuaHT 2-1i BapuaHT

Bug 3arotoBxu

Croumocts 3arotoBku (C,), Kotl.
OTnuyaronyecs onepanuyu MeXaHu4ecKou
00paboTKH

Onepanus 1-s
TexHonmornyeckas ce0ecCTOMMOCTh 00paboT-
ku (C,1), KOTI.

Onepanus 2-s
TexHosoruyeckas ce6eCTOMMOCTb 00paboT-
ku (Cy,), KOII.

OcTranbHble onepanuy no 000MM BapuaHTaM
OJIMHAKOBBI

TexHosoruyeckas ce0€CTOMMOCTb 00paboT-
ku 1o Bapuantam (XC,’, 2C,")

(ZCO—ECOJ.N

["onmoBoit skoHOMHUecKui 3pdekT (pyd.) De = 100

3.4.9. Bvioop cpedcme mexHo102uuecko20 OCHAueHUA

K cpencrBam TEXHOJOTMYECKOTO OCHAIICHUS OTHOCATCS: TEXHOJOTHYECKOE
o0opynoBaHue (B TOM YHCIie KOHTPOJIBHOE U UCTIBITATEIILHOE); TEXHOJOTHYECKAsT OC-
HAcTKa (B TOM YHUCJIC HHCTPYMEHTHI M CPEJICTBA KOHTPOJISA); CPEACTBA MEXaHU3AINN U
aBTOMATHU3AIMHA TEXHOJOTHYECKHUX MPOIIECCOB.

Bb100p TEXHOIOTHYECKOT0 000pYy10BaHUS (CTAHKOB) ONPEACIISIETCS: METOJIOM
00paboTKH; BO3MOXKHOCTBIO 00ECTICYUTh TOYHOCTh Pa3MepoB U (POPMBI, a TaKKe Ka-
YECTBO MOBEPXHOCTH M3TOTOBIISIEMON JeTalId; Ta0apUTHBIMUA pa3MepaMH 3arOTOBOK U
pasMepamMu 00pabOTKH; MOIIMHOCTHIO, HEOOXOIUMON Ha PE3aHME; TPOU3BOIUTEIBHO-
CTBIO U CEO0ECTOMMOCTBIO B COOTBETCTBHHM C THUIIOM MPOM3BOJICTBA; BO3MOXKHOCTHIO
pUOOPETEHMS U IICHOM CTaHKa; yI00CTBOM U 0€30MaCHOCTHIO pabOThI CTaHKA.

[Ipu BBIOOpE CTaHKOB 0CO0OC BHHMAaHHE CIIEyeT OOpaTUTh Ha MCIIOJIh30Ba-
HUE CTAaHKOB C YHCJIOBBIM MPOTpaMMHBIM yrpaBierueM (UITY), sBiusrommxcs oqHuM
U3 OCHOBHBIX CPEJICTB aBTOMAaTH3aIlMM MEXaHWYECKOHW O0OpabOTKM B CEpUIHOM Ma-

IMMHOCTPOCHUMU.
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Cranku ¢ UITY nmpumeHsIOTCSI Ha TOKAPHBIX, CBEPIMWIBHBIX, (DPE3EPHBIX, pac-
TOYHBIX U IPYTUX omnepauusax. B HacTosmiee BpeMs MHUPOKOE pacpOCTPaHEHUE I10-
JTy4aroT MHOToomnepaionnsie ctauku ¢ YITY mis o0paboTku KOPIMYCHBIX JeTanei —
obpabarsiBaromue 1eHTps! (OI1). Kak mpaBwmiio, B cTaHKax Takoro THIA CMEHA HHCT-
pPYMEHTa MPOU3BOAUTCS aBTOMATHUYECKHU: JIMOO MyTEM IMOBOPOTA PEBOJBBEPHOI TroO-
JIOBKH, JIMOO TIpH momoliu aBToorepaTtopa. Ha oOpabaTsiBaroniux HEHTpaxX BBINOJI-
HAIOT pe3epoBaHne, CBEpICHUE, pacTauuBaHKe, pe3b0OHape3aHue U JIp.

[Tpumenenue crankoB ¢ UITY nenecooOpas3Ho B CIEAYIOMMX CAydasiX:

JUISL TPYJIOEMKHUX OTIepaIiyii;

CCJIN BpCM:A 06pa6OTKI/I CYIICCTBCHHO MCHBIIC BCIIOMOT'ATCIIBHOI'O,

IIpH IIPONU3BOACTBEC CIIOKHBIX I[eTaJIeﬁ MaJIbIMH ITaPpTHUAMMH,

npu 00pabOTKe AeTalie ¢ OOJBIIMM KOJIMYECTBOM Pa3MeEpPOB, UMEIOIINX
BBICOKHE TPeOOBaHUS MO0 TOYHOCTH;

- 1pu 00paboTKe AeTalield, TPeOyIOUIMX CTPOroro KOHTPOJIsl TOYHOCTH U3rO-
TOBJICHUS OCHACTKH;

- KOTJa CTOMMOCTb OCHACTKH COCTaBJISIET 3HAYUTENbHYIO YacTh CTOMMOCTH
00paboTKH;

- IS U3J1€IMH, IEpUOJ] U3TOTOBJICHHSI KOTOPBIX HE MO3BOJISIET UCII0JIb30BATh
OOBIYHBIE METO/IbI U3TOTOBJIEHUS! OCHACTKU;

- I Onepauui, y KOTOPhIX pacxoibl HA KOHTPOJIb COCTaBJISAIOT 4acTh 00-
I CTOUMOCTH ONEPALUH.

Pemenne o npumenenun crtankoB ¢ UIIY vacTto mpuHHMaeTcss ¢ y4eToM OJi-
HOTO WJIH JIBYX U3 9TUX YCIIOBHUH.

Kpome yHuBepcanbHBIX, CHEIHMATBHBIX W CIECHUATH3UPOBAHHBIX CTAaHKOB B
YCIOBUSX KPYITHOCEPUHHOTO U MAaCCOBOTO MPOM3BOICTBA MPUMEHSIOTCS BBICOKOTIPO-
U3BOJUTENIbHBIE arperaTHble CTAHKU U aBTOMAaTHYECKHUE JTUHUU.

[Ipu pa3paboTke KypcOBOrO HpPOEKTa HEPEAKO BO3HUKAET IIesIeco00pa3Hast
HEOOXOJMMOCTh HMCIOJb30BaHUSI arperaTHbIX CTAHKOB, JUI KOTOPBIX OINPEAEISIOT
TEXHOJOTMUECKYIO XapaKTePUCTHKY Ha OCHOBE pa3padaThiBa€MOro TeXIpolecca.

Br16op 06opynoBanus onpenensercs CiaeayomuMu KodhpuimeHtamu:
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- 3arpy3Ku 00OpymOBaHMA T; = My / My, rae M, — pacueTHOe KOJIMIECTBO
CTAHKOB Ha OIepaiuu; M, — IPUHITOE KOJUYECTBO CTAHKOB; JIJII MAaCCOBOI'O MPOU3-
BoJIcTBa N, = 0,65...0,77; nns cepuiinoro — 0,75...0,85; i1 MEIKOCEPUUHOTO U €1-
HuyHoro — 0,8...0,9 (1. 3.2.3);

- HCIOJIb30BaHUS CTAHKOB 10 OCHOBHOMY BpPeMEHH M, = {, / t,; — 11 Macco-
BOT'O TIPOU3BOJICTBA; N, = to / Ly — I CepUITHOTO POU3BOACTRA, TAC Lo, tyy, Ly — CO-
OTBETCTBEHHO OCHOBHOE, IITYYHOE M IITYYHO-KAIbKYJSIIITUOHHOE BpEMs, KOTOPOE
MOXHO OTPENCIUTh M0 YKPYMHEHHBIM HOopMatuBaM (ripui. 13). Heo6xoaumo ctpe-
MUTBCS K 3HAYEHHIO 1, = 1. Bricokuii koapuiment nucnonp3oBaHus 000pya0BaHUs
10 OCHOBHOMY BPEMEHHM XapaKTEPU3YET pallMOHAIBbHOE MOCTpoeHue onepanuii. Ko-
() PUIMEHT UCIIOIB30BAHUS CTAHKOB 10 OCHOBHOMY BPEMEHHU KOJICOJETCS B IIUPO-
kux npeaenax: ot 0,35-0,45 nis npoTskHBIX cTaHKoB 10 0,85-0,95 ni1s HenpepbIBHO-
ro gpe3epoBaHus Ha KapycCeabHbIX U 0apaOaHHBIX CTaHKaX.

[To xoaddurmentam 3arpy3ku (1,) U UCIOJIH30BAHUSI CTAHKOB IO OCHOBHOMY

BpEMEHHU (1),) CTPOSAT JiBa Ipaduka, KOTOPbIE CIy>KaT HAIJIAIHBIM CPEACTBOM OLIEHKU
TEXHUKO-3KOHOMUYECKOU 3(PPEKTUBHOCTU pa3pabOTaHHOIO TEXIpOoIecca.

['padviku BBITOJHSIOTCS B BHUJI€ TUCTOTPaMMBl, T.€. IPSMOYTOJIBHUKOB C pa3-
JUYHBIMUA BBICOTAMH, COOTBETCTBYIOIIMMHU Ko3(duuuentam (1, 1M,), pacrnoioKeH-
HBIX MOCIEA0BATENIBHO 0 TOPU3OHTAIIBHON OCH B MOPSIAKE BBIMOIHEHUS! TEXHOJIOT U-
yeckoro nporuecca. [Ipumep rpaduka npuseneH Ha puc. 3.2.

Mopnenu 1 TEXHUYECKHE XapaKTEPUCTUKU CTAaHKOB, BBIIYCKAEMBIX CEPUIHHO U
UCIIOJIb3YEMBIX B pa3pabaThIBA€MOM TEXIIPOLiecce MPUBOJATCS B Karajorax M copa-
BOUHHMKax [26, 27, 12, 13].

OO6mume mnpaBmia BbIOOpa TEXHOJOTUYECKOTO OOOPYAOBAHMS YCTAHOBIICHBI
['OCT 14.305, 14.306.

Pexxymimii ”HCTpyMEHT BBIOUPAIOT C yUYETOM:

- MaKCUMaJbHOTO MPUMEHEHHUS HOPMAJIM30BAHHOTO M CTaHAAPTHOTO WHCT-
pYMEHTAa;

- MeTojia 00padoTKH;

- pa3MepoB 00pabaThIBa€MbIX MIOBEPXHOCTEH;
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Ns, %
89,5
80 75
Nsep = 68,2 % 69
62,5 62

60 60 59

40

20
Mozemt | y1560 | 3mi151 5B12 5121 56525 | 2HI1IS8 5K63
CTaHKOB
Onepawi | TokapHas numdo- | 3ydomon- | 3ybomon- CHATHE cBep-  |pe3npbodpe-

BaJIbHAA OexHast OekHast | 3ayCeHUWIl | JWIbHas 3epHas

Puc. 3.2. I'paduk 3arpy3ku o0opyaoBaHUs

- TOYHOCTH OOpabOTKH M KauecTBa OBEPXHOCTH;

- TIPOMEKYTOUYHBIX Pa3MEPOB U JOIYCKOB Ha 3TH pa3MeEpBbIL;

- 00pabaThIBaEMOr0 MaTepuaa;

- CTOMKOCTH UHCTPYMEHTA, €r0 PEXKYIINX CBOWCTB U ITPOYHOCTH;

- cTtaauu o0paboTku (YepHOBAs, YUCTOBAS, OTJEIOYHAs);

- THIAa POU3BOJICTBA.

Pa3mepsl MEpPHOTO pEeXYIEro MHCTPYMEHTA ONPENEISIOT UCXOAS U3 IPOMe-
KYTOYHBIX pa3MepoB 00pabOTKH (3EHKEPOB, pa3BEPTOK, MPOTSHKEK U T.J.), Pa3MEphI
JIPYTUX UHCTPYMEHTOB (PE310B, PaCTOYHBIX OOpIUTAHT U T.JA.) U3 pacuera Ha Mpod-
HOCTb U KE€CTKOCTb.

CpencTBa TEXHUYECKOTO KOHTPOJSL BBIOMPAIOT C YYETOM TOYHOCTH H3MeEpe-
HUM, JOCTOBEPHOCTH KOHTPOJISl, €M0 CTOUMOCTH U TPYIOEMKOCTH, TPEOOBaHUM TeX-
HUKHU 0€30MaCHOCTU U yA00CTBA PabOTHI.

[Ipu BeIOOpE MpuCOCOOIEHUI HEOOXOUMO YUUTHIBATh KOHCTPYKIIMIO H3rO-
TOBJIIEMOM JIE€Tallu, €€ pa3Mepbl, MaTepHall, TOUHOCTb, CXeMy Oa3UpOBaHMsI, BUJ TEX-
HOJIOTUYECKOW OMepaluy U OpraHu3alMoHHYI0 (hOpMY Mpoliecca U3rOTOBICHUS.

B cityyae npuMeHeHUs! CTaHAAPTHONM OCHACTKH PEKOMEHIYETCs II0JIb30BAThCS
aTb0OOMaMH THITOBBIX KOHCTPYKIMI U COOTBETCTBYIOIMMHE cTaHnaptamu [3, 5]. Cre-
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IMajgbHasi OCHACTKA pa3pabaThiBaeTCsl HA OCHOBE COCTABJICHHBIX TEXHUYECKUX 3a7a-
HUH. MeToanKa MpOeKTUPOBAHUS CIICIIMAILHOTO MPUCIIOCOOICHUS PUBEICHA B pa3-
nene 4.

[Ipu moTOYHOM OpraHU3aIuy MPOU3BOJICTBA CPECTBA TEXHOJIOTHIECKOTO OC-
HAIT[CHUSI PACIOJIaralOTCS B COOTBETCTBUHU C IOCTEAOBATEILHOCTHIO BBITIOTHEHUS

oreparuii TeXmpoliiecca 1 crenyani3anyieid padounx MecT.

3.4.10. Pazpabomka mexHono2u4ecKux onepayuii 00padomku oemanu

[Tpu MpOEKTHUPOBAHUH TEXHOJIOTUYECKOW OTEpaAIlMU PEelIaeTcsi KOMILJIEKC BO-
IIPOCOB: YTOYHSIETCS COJEp KaHUE ONEpPALMH, T.€. MOCIEI0BATEIbHOCTh U COJIEpKa-
HUE MEePEX0/I0B; BHIOMPAIOTCS CPEJCTBA TEXHOJIOTMUYECKOTO OCHAIIECHUS! (I COCTaB-
JISIOTCS 33JJaHUs Ha UX TIPOEKTHUPOBAHKUE), & TAKKE PEKUMbBI PE3aHMUS; ONIPEICISIOTCS
HACTPOEUYHBIE pa3Mepbl, HOPMbI BPEMEHHU, TOUHOCTh 0OpaOOTKU U pa3psia paldoThI;
nondupaetcsi coctaB COXK; pa3pabaTeIBaloTCS ONMEpaIlMOHHbIC ICKU3BI U CXEMBbI Ha-
Ja/I0K.

OTtnenpHas TEXHOJOTHYECKAs OTIEpAIUs MPOCKTUPYETCS HA OCHOBE MPUHATO-
ro TEXHOJIOTMYECKOr0 MaplipyTa, CXeMbl Oa3UpOBaHUS M 3aKPEIUICHUs JEeTalld Ha
olepaluu, CBeJICHUI 0 TOUHOCTH U HIEPOXOBATOCTH MMOBEPXHOCTEN 10 U Tociie 00pa-
OOTKHM Ha TaHHOW omepaluu, MPUITyCKOB Ha 00pabOTKY, TaKTa BBITYyCKa WK pa3Mepa
napTuu JaeTtanei (B 3aBUCMMOCTH OT THIA MPou3BoAcTBa). [Ipn yrounenun coaepxa-
HUS OTepallii OKOHYATENIbHO YCTaHABIMBAETCA, KAKU€ MOBEPXHOCTH ACTad OyayT
o0pabaThIBaThCs HA JAaHHOHN OTEpaIuy.

[Tpu pa3paboTke MOCiIe0BaTEIbHOCTH U COAECPXKaHUS MEPEX0A0B HEOOX0u-
MO CTPEMHTHCS K COKPAIIEHUIO BpeMEHH 00pabOTKH 3a CUeT PalMOHAIIBHOTO BHIOOpa
CPEIICTB TEXHOJOTMYECKOIO OCHAILIEHHUS, YHCIIa TIEPEXO/I0B, COBMELIEHUSI OCHOBHOTO
Y BCIIOMOTaTeIbHOTO BPEMEHHU.

[lo yucny ycraHaBiMBaeMbIX AJjii 0OpaOOTKH 3aroTOBOK CXEMbI Ollepanui
JIENATCS Ha OHO- 1 MHOTOMECTHBIE, a 10 YHCITy HHCTPYMEHTOB — Ha OJTHO- U MHOTO-
MHCTpYMeHTabHbIE. [locnenoBaTenbHas U napauienbHas paboTa MHCTPYMEHTOB MpU
00paboTKe MOBEPXHOCTEN 3arOTOBKH, a TaK)Ke IMOCIEI0BATEIbHOE U MapauiesIbHOe
PacroJIOKEHUE 3arOTOBOK OTHOCHUTEIBHO PEXYIIUX HHCTPYMEHTOB OIMPEACIISIOT
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cXeMbl oreparuii. MoryT ObITh ONepanuu C MOCIEA0BATEeIbHBIM, MapaUIeIbHBIM U
MOCJIEIOBATEIbHO-TIapaJNIETbHBIM BBIIIOJIHEHUEM Nepexo10B. CxeMbl oneparuii (00-
pabOTKM) IPUBEICHBI HUXKE B MPHIL. 15.

OT uncna ycTaHaBIMBAEMbIX 3aTOTOBOK ISl OJHOBPEMEHHOM 00paboTKH 3a-
BUCHUT JUIUTEIBLHOCTh UX YCTAHOBKHU U CheMa. B OTiIMyue OT MHOTOMECTHBIX OJHOME-
CTHBIE CXE€MbI 00pa0OTKH UCKIIIOYAIOT COBMEIICHHE BPEMEHHU HA YCTAHOBKY U CHATHE
3arotoBku. lIpu mocienoBaTenbHbIX CXEMax HENb3sl COBMECTUTH MEPEXOAbl B MPO-
1ecchl 00paboTKH, a MpU MapalieIbHBIX MUMEETCS Takash BO3MOXHOCTh. OCHOBHOE
BpeMsi, KOTOPOE MPUHUMAETCS B pacyeTe paBHO BPEeMEHU HanboJiee JIIUTENbHOIO me-
pexo/a WIh UX CYMME.

[Ipyu mpoeKkTUpOBaHUU TEXHOJIOTUYECKUX MPOIIECCOB Pa3WyaroT JBa IMPHUH-
[UMAAIBHO PA3JIMYHBIX HAIpPABJICHUS: KOHIEHTpAIUs OMNepaluid, T.e. 00bEIUHECHHE
HECKOJIBKUX omepauuii B oaHy; AuddepeHimanus onepanun, T.€. pacuICHEHUE O/I-
HOU omepaluy Ha HECKOJIBKO MTPOCTEHIIIHNX.

B eauHM4YHOM MEIKO M MHOTNIAa B CPEIHECEPUITHOM MPOU3BOJCTBE KOHIICH-
Tpaluus ONepalnii OCYIIECTBISIETCS HA YHUBEPCAIBHBIX CTAHKaX C IMOCIEA0BATEIb-
HOM 00pabOTKON psijla MOBEPXHOCTEH y OJHOM AeTanu (mocienoBareibHas KOHIICH-
Tpawus).

B kpynmHOCEpMHHOM M MacCOBOM IMPOM3BOJACTBE KOHLEHTpALUs ONEpalni
OCYILECTBIISIETCSI HA MHOTOMHCTPYMEHTAJIbHBIX, MHOTOIINUH/EIbHBIX, ClEIUaTIn3H-
POBAaHHBIX U arperaTHbIX CTAHKaX, MO3BOJISIOUIMX BBIMOJHATH PsJ ONEpaluidi OJIHO-
BPEMEHHO C HE3HAUUTEJILHOM 3aTpaToil BpeMeHH (MmapasjieibHas KOHIIEHTPAIUs).

JIist cepuiiHOTO MPOM3BOJICTBA XapAKTEPEH MPUHUMUI AU depeHIInauu orne-
panuii.

[TpakTudecku mpu Jr0O0M THUIIE TTPOU3BOJICTBA BO3MOXKHBI Pa3IMUHBIC COYE-
TaHHs B CXEME MMOCTPOCHUS OTIEpaIuil.

B mosicHuTenpbHON 3amucKe MPUBECTH OOOCHOBAHUE MPUMEHSIEMBIX CXEM U
MPUHIUIOB MOCTPOEHHUSI ONEePALIHil.

3anoIHUTh TEXHOJOTHYECKUEe KapThl 1 kKaxaou onepamnuu (OK u K9) B co-

orBercTBHH ¢ TpeboBarusiMu ['OCT 3.1404-86 u I'OCT 3.1105-84 (1. 2.3).
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3.5 TexHoJsiorn4yeckue pac4ersl

Jlns oOecniedyeHrs Hambosee pallMOHAIBHBIX MyTel oOecreueHus: 3aJaHHbIX
TpeOOBaHUII B KypCOBOM IMPOEKTE€ HEOOXOJWMO BBIMOIHHUTH CIEAYIOUIUE PACUETHI:
pacyder NpUITyCKOB, pacueT TOYHOCTH 00pabOTKH, pacyeT TEXHOJIOTHMUYECKUX pa3Mep-
HBIX II€TEH, pacueT peXUMOB pE3aHusl, PACUET TEXHUUYECKUX HOPM BpeMeHH. MeTo-
JIMKA BBIMOJIHEHUS PACUETOB U3JI0KEHA HUXKE.

B pe3ynbraTe npoBeeHHBIX pacu€TOB BHECTH U3MEHEHHUS, €CIIM HEOOXO0IUMO,
B COZIEpKaHUE TEXHOJIOTUUYECKUX OIEpalfii, a TAaKXKe 3aliCcaTh PACUECTHBIEC TaHHBIE B
mapmpyTtabie (MK) u oneparmonnsie kapThl (OK). OxonuarenbHO 0OPMHUTH OTIe-
palMoOHHbIE KapThl U KapThl 3cKku30B (KD).

PekomeHnnyeTcssi BBIIETUTh OAHY OIEpaLIO, JAJI1 KOTOPOMl MPOHU3BECTU BCE
BBIIIEYKa3aHHbIE TEXHOJIOTMYECKUE PACUEThI U B JTaJbHEHIIEM MJIsl Hee ke pa3pado-

TaTh KOHCTPYKIHIO MPUCITIOCOOTIEHUS.

3.5.1 Pacuem npunyckoe

[Ipy pPOEKTUPOBAHMM TEXHOJIOTMYECKMX MPOLIECCOB MEXAHMYECKOW 00pa-
OOTKH 3aroTOBOK HEOOXOAMMO YCTaHOBUTH ONTUMAJIbHBIE MPUITYCKU, KOTOpBIE 00ec-
neyusu Obl 3aJJaHHYI0 TOYHOCTh U KaueCTBO 00padaThIBAEMbIX TTOBEPXHOCTEH U IKO-
HOMMIO MaTe€pUAJIbHBIX PECYPCOB.

[Tpumycku MOTyT OBITH 00IIIME, ONIEPALIMOHHBIE U TIPOMEKYTOUHBIE.

[IpoMeKyTOUHBIN - IPUITYCK, YAAISEMBbIN ITPY BBIIOJIHEHUU OJHOTO TEXHOJIO-
IMYECKOro Iepexoma.

OrnepallMOHHBIN - TPUMYCK, YAAISEMbIN MPU BHITOJIHEHUU OJHON TEXHOJIOTH-
YECKOW ONepalnu.

OO01muii - NpUInycK, KOTOPbIA YAAISIIOT B MPOLECCE MEXaHUYECKO 00paboTKH
MTOBEPXHOCTH JUISl TOJIYYEHHS] YEPTEKHBIX Pa3MEPOB U OMPEHEHSAETCA Pa3HOCTHIO
pa3MepoB UCXOJHOM 3aroTOBKM W AeTanu. OOUIMIl NPUITYCK paBeH CyMMeE Olepalu-

OHHBIX (MMPOMEXKYTOUHBIX) MPUITYCKOB. Ha mpUMycK ycTaHaBIMBAIOT AOIYCK.
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NmeroTest 1Ba OCHOBHBIX METO/A ONPENEIICHNs] IIPUITYCKOB HA MEXaHUYECKYIO
00pabOTKy TOBEPXHOCTU: PACUYCTHO-AaHATUTHYCCKUNA ¥ OINBITHO-CTATUCTUYECKHUMA
(TaOIMYHBIN).

a) pacuemHo-aHaIumu4uecKuil Memoo onpeoenenusn npunyckos. Ilpu stom
METOJIE PACCUMTHIBAIOT MHHHMMAJBHBIA TMPHUIYCK HAa OCHOBE aHaimu3a (PaKTOpoOB,
BIMSIONIMX Ha (OPMHUPOBAHUE NPUITYCKA C HCIIOJIB30BAHMEM HOPMAaTHBHBIX MaTe-
puanoB. MeTouka pacyeTa MPUITYCKOB aHAIUTUYECKUM METOAOM MOAPOOHO H3JI0-
eHa B ymteparype [4, 6], koTopoli ciemyeT MOoib30BaThCs NMPU MPOCSKTUPOBAHUH
Texmpouecca.

B KypcoBOM IpoeKTe CleayeT BBIINOJHUTH pacueT IPUIYCKOB aHAIUTHYE-
CKHUM CIIOCOOOM Ha OJIHY MOBEPXHOCTb, K KOTOPOH MPEIBABIAIOTCS BBICOKHE TPEOO-
BAHMS TOYHOCTH U Ka4eCTBA.

Jliist ynoOcTBa pacyer ciielyeT Ipou3BOAUTH B BUjae Tadi. 3.24. JlanHbie Tao-
JMIBI UCIIOJIB3YIOTCSI HETIOCPEACTBEHHO JJIsI MOCTPOCHUS IPaPUUECKOl CXEMBI pac-
MOJIOKEHUST OOIIMX U MEXOIEPAMOHHBIX MPUITYCKOB U A0NYycKoB (puc. 3.3). Ilpu-

MCDP 3allOJITHCHHA Ta6J'II/I]_II>I IMpCaACTAaBJICH HHUIKC.

Tabmuua 3.24

Pacuer npuiyckoB ¥ IpeAENbHBIX Pa3MEPOB MO TEXHOJOTHUYECKUM MEPEX0aaM Ha

00paboTKy
TexHomornue- . |IIpenenvHbie 3Ha-
DIIeMEHTHI MPUITYCKA, . . IIpenenbHbIi
CKUE NEepexX0/ibl MM PacueTHbIPacueTHEIN asnen. v | 1CHHA TIPUITYCKOB,
00paboTKH T10- HPHUITyCK | pa3Mep I[;HBZ;K pasMep, MM
BEPXHOCTH Ba- 27 min, MKM , MM ’ m n
Jfa 75 60K6 Rz h P & o I{p I[min I[max 2Zmin P szax P
3aroroBka | 200 | 250 | 2230 66,258 2,6 66,3 | 68,9
YepHoBOE

o6rauma- | 20 | 90 | 134 | 0 | 22680 | 60,898 0,3 609 | 612 | 54 7,7

HUEC

YucroBoe
o6TaunBa- 25 | 25 89 0 2:234 60,430 0,19 60,43 | 60,62 | 0,47 0,58

HUC

YepHoBOE
numdosa- 10 | 20 45 | 0| 2139 | 60,152 | 0,046 (60,152(60,198| 0,278 | 0,422

HUC

YucrtoBoe
g oBa- 5 15 0 2-75 60,002 0,019 |60,002|60,021| 0,150 | 0,177

HUC

Hroro:
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Hopaook pacuema npunyckoe Ha 0o6padomky

1. TTonp3ysich pabOYMM YEPTEKOM M KapTOH TEXHOJIOTHYECKOro Mpoliecca 3a-
nucath B TaOmuiy 3.24 TEXHOJOTMYECKHE Mepexojbl 00pabOTKHU paccunMThIBAEMOMN
ITIOBEPXHOCTH B IOCIEAOBATEIBHOCTH UX BBIIIOJIHEHUS OT 3arOTOBKHU 10 OKOHYATENb-

HOI 00pabOTKH.
2. 3anmcats 3HaueHus R;, h, p, T u €. R, - BeicoTa HEpoBHOCTEH TPOGMIIA T10-

BEpPXHOCTH, N - riyouHa nedextHoro cios [26], p - mpocTpaHCTBEHHOE OTKIOHEHHE
pacrnoyio)keHus: 00pabaThIBa€MOM MOBEPXHOCTH OTHOCHTEIBHO 0a30BBIX TOBEPXHO-
CTEU 3arOTOBKH.

K mpocTpaHCTBEHHBIM OTKJIOHEHHSI OTHOCSTCS KPHBH3HA OCEH, KOpoOJeHne
MOBEPXHOCTHOTO CJIOS, YBOJA W HEMapalIeIbHOCTh OCEH, HEMEpIeHIUKYIIPHOCTh
OCeil M TOBEPXHOCTEH, OTKJIOHCHHS OT COOCHOCTHU CTyIEHEW BajloB M OTBEPCTHH,
AKCIICHTPUYHOCTh BHEIIHUX ITOBEPXHOCTEH OTHOCHUTENIBbHO OTBepCTHH M T.I. CyMm-
MapHOe 3HA4YCHHE IMPOCTPAHCTBEHHBIX OTKIOHEHUM OMNpENeseTcs MO CHpPaBOYHBIM
tabnuiam [4, 26], a Takke mo coorBercTByomuM ['OCTam Ha pa3Hbie BUABI 3ar0TO-
Bok (I"OCT 7505-89, 7829-70, 7062-90, 26645-85).

T - nomycku Ha omeparMoOHHBIE pa3MepPbl U pa3Mephl 3arOTOBKH TPUHUMAIOT-
Csl 110 TabJIMIIaM B COOTBETCTBUU C KBAJUTETOM BHJIa 00pabOTKH.

Jlonycku Ha pa3Mepbl 3arOTOBKH Ha3HAYAOTCS 110 Tabmiam [26]

- Ha qutble 3aroToBku - ['OCT 26645-85 (Tabin. 3.14);

- Ha mrtamnoBaHHbIC TOKOBKH - 'OCT 7505-89 (Tabm. 3.9);

- Ha nokoBkHu - 'OCT 7062-90, 7829-70;

- Ha 3aroToBku u3 npokara - [OCT 2590-71.

€y - IOIPELIHOCTh YCTAHOBKM JIETAJIM HA BBIIOJIHAEMOM IIE€PEXO0JE CKJIAIbIBa-
€TCS U3 TOTPEITHOCTH 0a3MpPOBAHMS €; W IMOTPEITHOCTH 3aKpervieHus &,. Ilorpermi-
HOCTh 0a3MpPOBAHUS £ OMPEACIACTCS PACUCTHBIM MYTEM B 3aBHCUMOCTH OT CXEMBI
0azupoBanus [26]. ITorpemHOCTh 3aKperieHus €, OepeTcs Mo TAOJUYHBIM JaHHBIM
[4, 26]. ITorpenrHOCTh YCTAHOBKH €, AETaIHM B MPUCIOCOOJIICHUH HA BBINOIHIEMOMH

OIepaIi ONPEAEIIeTCs MyTeM CYMMUPOBAHHUS £g H £,
g =162, (3.21)
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[Tpu 06paboTKe MIIOCKUX MOBEPXHOCTEH MapajuIeNbHBIX YCTAHOBOYHOM 0ase
€y = € T &,
3. Onpenenuth pacueTHblE MUHUMAJbHbBIE IPUITYCKU Ha 00pabOTKy MO BCEM

TEXHOJIOTHYECKHUM TIepexo1am 1o ¢hopmyiam Tabi. 3.25.

Taomuna 3.25

PacueTtHbie popMyIibl A1 onpeiesieHus: MpUIycka Ha 00padoTKy

Bug o6pabotku Pacuetnas dhopmyna

[TocnenoBarensHas 06paboOTKa Mpo- _

.. =R_. _+h 1P _1TEy.
THUBOIIOJIOXKHBIX HITH OT/ICIBHO pac- Imin Zi-1 '1-— I — Yi
TIOJIOXKCHHBIX TTOBEPXHOCTEH

[TapannensHas 06paboOTKa IPOTUBO- | 27. . ZZ(R_ +h +p . +¢ J
TIOJIOXKHBIX TIOCKOCTEN 'min zi-1 =1 71=1 0y

OOpaboTKa HApYKHBIX WU BHYT- 27. | = Z[R 4h .+ / ,0-2 42 J
PEHHMX [TOBEPXHOCTEH BPAILCHUS Imin zi-1 '1-1 -1~y

Pa3BepThIBaHKE IUIaBAIOICH pas3- 2Z. . = Z(R . +h. )
BEPTKOU, IIPOTATUBAHNUE OTBEPCTUS Imin zi-1 -1

Cynepdunui, moaupoBanne u pac- | 2Z

imin = 2Rzi—1
KaTka (oOKaTka)

4. 3anucatpb 111 KOHEYHOTOo mepexoja B rpady «PacuerHsrit pasmep» (Tadm.
3.24) HauMEHbIIMN NpeNeNbHbIN pa3Mep ACTAIU MO YEPTEKY Ajmin A HAPYKHBIX
MOBEPXHOCTEN (Ajmax — JUJI1 BHYTpEeHHMX). JJIsI MOBEPXHOCTEN BpallleHUsI — JUaAMETP
Dimin (Dimax)-

5. JIns mepexona, mpeanIecTBYIOMIETO0 KOHEYHOMY, ONPENEIUTh PacueTHBIN
pasMmep mnpuOaBiIeHUEM (BBIUYMTAHMEM — JJII BHYTPEHHUX MOBEPXHOCTEH) K Hau-
MeHbIIIeMYy (HauOOJIbIIEMY) TPEACIbHOMY pa3Mepy MO YEpTEeKy pacdyeTHOro Mpu-

nycka Zimin 10 hopmyrie

Ai-1min = Aimin + Zimin (3.22)
JIJ1s1 HOBEPXHOCTH BPAILECHHUS > 7715 HAPY’KHBIX TOBEPXHOCTEN

Di-1min = Dimin + Zimin ) (3.23)
Ai-1max = Aimax — ZLimax (3.24)
JI)1sl MOBEPXHOCTH BPAILIEHHS 7715 BHYTPEHHMX TTOBEPXHOCTEMH
Di-tmax = Dimax — 2 Zimax (3.25)
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6. IlocnenoBarenbHO ONPEAEIIUTh PACUETHBIE pa3Mephl ISl KaXAOro Mpeji-
HIECTBYIOIIETO Nepexo/ia MpudaBieHUEeM (WK BHIYMUTAHUEM) K PAaCUETHOMY pa3Mepy
pPacyYeTHOIrO NMPUIYCKa Zjmin CIEAYIOLIErO 32 HUM CMEXHOTO IEPExo/ia.

7. 3anucaTh HAUMEHBIIUE NPENEIbHBIE pa3MEPBI M0 BCEM TEXHOJOTHYECKUM
nepexojiaM, OKpYTJisis UX B OOJBIIYIO CTOPOHY (WM B MEHbIYI0). OKpyTiieHne mpo-
M3BOJIUTHCS JIO TOTO 3HAKA JECSITUYHON APOOM, C KaKUM JIaH JOMYCK Ha pa3Mep AJis
KaXXJI0TO TIepexo/ia.

8. OmnpenenuTh HauOOIbIINE (MM HAUMEHBIINE) PEACIbHBIE pa3Mephl MPH-
OaBJIeHHEM JIOMyCKa K OKPYIJICHHOMY HaUMEHbIIEMY (MJIM HauOOJbIIEMY) TIPEeeb-

HOMY pa3Mmepy.

n
9. 3ammcarthb MNpCACIbHBIC 3HAYCHUA IIPHUITYCKOB Zman KaK pasHOCTb HaH-

n
OONBIINX TPEJCTbHBIX pPa3MepoB (WM HaUMEHbIIMX) U Z mpi n KaK pasHOCTb Hau-

MEHBIIMNX (MJIM HAaUOOJIBIINX) MPEACTbHBIX Pa3MEPOB MPEANICCTBYIONIETO U BBIMOJI-
HSIEMOT'0 TIEPEXOIOB.

JI1s1 HapyKHBIX TOBEPXHOCTEN BpaLICHUS

np _ _
zzmax = Dmaxi 1 Dmaxi (3.26)
np _ _
szin B Dmini_1 Dmini (3.27)
np np .
10. Onpenenuth 00IIKUE MPUITYCKU Zmax0 ulz mi Ny , CYMMHUDPYsI TTPOMEKY
TOYHBIE IPUITYCKH Ha 00pabOTKY
n
np  _ np
Zmax =X ZmaX- (3.28)
0O 1-1 I
ZP - _ 3 2P (3.29)
mlﬂ0 i1 mlni
11. IIpoBeputh NpaBUIILHOCTH MPOU3BEACHHBIX PACUETOB MO GOopMyJIaM:
np _-np  _ _T.
Zmaxi Zmini —Ti 1 TI (3.30)
np_-np _ _
Zmaxo Zmin0 =T Tc)em’ (3.31)
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rae T,or ¥ Trer — AOMYCKH 3arOTOBKHU U JIETAIH.

JIns TUIMHAPUYECKHUX ITOBEPXHOCTEN

2z W -2z R =T  -T. (3.32)
|

mini

np  _»-Np _ _
szaxo 2Zmino _T3a2 T

(3.33)

oem’

12. Tlocne onpeneneHus: MPUITYCKOB, JOIMYCKOB U MPOMEXKYTOUHBIX Pa3MEpOB
M300pa3UTh CXEMY PACIIONIOKEHHUS MPUITYCKOB, JOIMYCKOB U MPOMEKYTOUHBIX pa3Me-

poB (puc. 3.3)

Zimax

Zimin

-

|

D i-1ymin | Tia
D i-1ymax

Dimin T;
Dimax

Puc. 3.3. Cxema rpaduueckoro pacroyio)eHus MPUITYyCKOB U I0ITyCKOB Ha 00paboT-

KY IIOBEPXHOCTH

0) onbimno-cmamucmuueckuil (maodauUHbLl) Memoo pacuema NPUNYCKoe

Ha ocranbpabie 0OpabaThiBaeMble TOBEPXHOCTH JeTanu (KpoMe OJIHOW pac-
YETHO-aHAJIMTUYECKOI) MPUITYCKHU, JOMYCKU U MpeJeTbHble OTKJIOHEHHUS Ha omnepa-
IIMOHHBIE pa3Mephl onpenesstoTcs o cripaBouHbiM gaHHbIM (TOCT 26645-85, 7505-
89, 7062-90, 7820-70) [7, 26] (tabu. 3.9, 3.14) u cBOAATCS B TabauUIly 3.26.

Ha ocHoBaHmm pacuera BEIMYMH TPHUITYCKOB OMPEAEISIOTCS MpECIbHBIC

pa3Mephl 3arOTOBKH M OKOHYATEIHHO 0(hOopMIISIETCS] pabounii 4epPTEX B COOTBETCTBUU

¢ tpeboBanusiMu ECKJ[ u I'OCTos (1. 2.2.1, puc. 2.1).
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Ta0muma 3.26

[Tpumycku u gomycku Ha 0OpabaThIBacMble TOBEPXHOCTH

[IpenenbHOE OTKIIOHEHUE,
[loBepx- [Ipumnyck,
Pa3zmep, mm Jomyck, MM MM
HOCTb MM
BEPXHEE HIDKHEE
1
n

3.5.2 Pacuem mounocmu mexanuueckoii 0opadomku

Llenpro pacyeTa TOYHOCTHU SIBJISIETCS ONpENETIEeHUE Hanboliee paluOHAIbHBIX
nyTei obecneueHus 3aJaHHbIX TPeOOBaHUM.

Kak u3BecTHO, 3a/laHHass TOYHOCTb MOXET OBbITh OOecreyeHa TEXHOJIOTHYe-
CKMMH METOJAMHU U C IIOMOIIBIO CUCTEM aBTOMAaTHYECKOIO PETYIMPOBAHUSA TOYHO-
cti. OHM TO3BOJIAIOT YCTPAHUTH BIMSIHUE HA TOYHOCTh OOpaOOTKH OONBIIMHCTBA
BO3MYILAIOMUX (aKTOPOB (M3HOCA U TEIUIOBBIX Ae(popMalvii HHCTpPYMEHTA U CTaHKa,
r€OMETPUYECKUX HETOUYHOCTEH cTaHKa, yrnpyrux aegopmanuii cucremsl CITU/T).

Pacuer OCHOBHBIX COCTaBISIOLIUX CYMMAapHOMW IOTPEUIHOCTH II03BOJISIET Ha-
METUTh MYTH U METOJIbI MOBBIIIEHUS] TOYHOCTH MEXaHUYECKON 00pabOTKM B 3aBHCH-
MOCTH OT KOHKPETHBIX BEJIMYUH IOTPEIIHOCTE W KOHKPETHOW IPOU3BOJICTBEHHOMN
00CTaHOBKH.

Pacuetr ToyHOCTH MPOU3BOIUTCA JJIsl OJTHOM omepalruu (Tepexo/ia) YuCTOBOM
o0pabotku 1o 6...11 xkBanureram (TOKapHOH, (pe3epHOM, NUIM(POBAIBHON U T.IL.).
[Ipu oOpaboTke mapTuii AeTayield Ha HACTPOCHHBIX CTAHKAX OIPEACNSIOTCS CyMMap-
HBIE MOTPEITHOCTH 00PaOOTKH 10 YPABHEHUSIM:

IUISL TAaMETPaJIbHBIX Pa3MeEpOB

As = 2\/% +a2 173 Pofzasa Rolraa R (3.34)

IUJTS JIMHEWUHBIX Pa3MepOB

Ag = 2\/E§ 0% a2 s Pelizssa Pafizaa B (335)

rae Ay — HOTPEIIHOCTH, BBI3BIBAEMBIE YNPYTMMH JIe(OpPMalUsAMHA TEXHOJIOTHYE-

CKOM CHUCTEMBI oA BINAHUCM CHJI PC3aHUAd,
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Ay — IOTPENTHOCTH HACTPOMKHU;

A, — IOTPEUIHOCTH, BBI3BIBAEMBIE PA3MEPHBIM M3HOCOM PEXYILIHUX UHCTPYMEH-
TOB;

YA.; — IOTPEIIHOCTH 00pabOTKH, BOSHUKAIOIINE BCIEACTBUE T€OMETPUUECKUX
HETOYHOCTEHN CTaHKa;

A, — morpemHocT 00pabOTKH, BbI3bIBAEMbIE TEMIIEPATyPHBIMU JehopMaliu -
MU TEXHOJOTUYECKON CUCTEMBI;

Ey — morpenmnocTh yCTaHOBKHM 3aIOTOBOK.

Bce BenmMuuHBI COCTaBISIOMMX MMOTPEIIHOCTEN MOKHO ONPEAEIINUTH MO CIIpa-

BOUYHHKY [26]. MeTo/rKka pacdyera CyMMapHOW MOTPEITHOCTA 00pabOTKH TpUBEICHA

B METOIUYECKUX peKoMeHaanusax [14].

3.5.3 Pacuem mexnonozuueckux pasmepHulx yenei

Paszmepnoii nenpsto nmo 'OCT 16319-80 Ha3bIBatOT COBOKYIMHOCTb pa3MEpPOB,
PAaCIIONIOKEHHBIX MO0 3aMKHYTOMY KOHTYPY, ONPEAENSIONINX B3aUMHOE PacCIoJIOkKe-
HHE MOBEPXHOCTEU UJIM OCEU MTOBEPXHOCTEN OJIHOM JI€TAI UM HECKOJBKUX JETAJICH
COOPOYHOTO COCTUHEHUS.

B 3aBucumocT OT HazHaueHus pa3MmepHble 1enu B cootBeTcTBUr ¢ ['OCTom
MOAPA3ALIAIOTCS Ha KOHCTPYKTOPCKHUE U TexHojornyeckue. KoHcTpykTopckue pas-
MEpHBIE LIETT UMEIOT MECTO B COOPOUHBIX €MHHUIIAX, MAllIMHAX U UX HA3bIBAIOT COO-
POYHBIMH.

TexHoJlOrHYeCKHEe pa3MEpHbIE 1IEMH, KOTOphle 00pa3yroTCs MpU MEXaHUYe-
CKOM 00pa0oTKe JeTasnel, OmpeesiioT CBA3b OMEPAIIMOHHBIX Pa3MepPOB, JOIMYCKOB U
MPUITYCKOB Ha BCEX CTAJUSAX TEXHOJOTMYECKOIro MpOoIecca U3roToBieHus. [ Kax-
JIOTO 9dTara TOCIeIOBATEIHbHO BBHITIOJHAEMONW OOpabOTKM HEOOXOIMMO PACCUHUTAThH
OTIepaIlMOHHBIE Pa3MePbl, KOTOPbIE BMECTE C OMEPANMOHHBIMY MPUITYCKaMHU 00pa3y-
10T pazMepHble 1enu. COCTaBISIONIME UX 3BEHbSI UMEIOT OTKJIOHEHUS B IIPE/IeIiax J10-
nycka. BeiencTBue 3aMKHYTOCTH pa3MEpHBIX 1IETIeH JOMYCKU Ha OTIENIbHO B3SIThIC
pa3Mephsl HE MOTYT YCTaHaBIUBAThCS MPOU3BOJIBHO, BHE CBSI3U C JAPYTHMU COCTaB-

JSIOMIMMU 3BE€HbsIMU. [10ATOMY BO3HHMKAeT HEOOXOJIMMOCTh pacueTa JaHHOrO BHUJA
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Pa3sMEpHBIX LEMEN C LEIBI0 ONPEACIEHUS B3AaMMOCBS3aHHbBIX JOMYCKOB HAa ONEpalu-
OHHBIE pa3Mepbl. [Ipr 3TOM BO3MOXKHBI pa3anyHble BapuaHThI 3a0a4y. Hampumep, omn-
peleNieHUe WM MPOBEPKA pa3Mepa M JAOMYCKA HA HEro, KOTOPBIE BBIICPKUBAIOTCA
pu 00paboOTKe HE HEMTOCPEICTBEHHO, a Yepe3 IPYTue pa3Mepsl JETAIH; ONPEACIICHNE
WM TIPOBEPKAa MUHUMAJILHOTO MIPUITYCKa HA OKOHYATEIHLHYI0 00paObO0TKY U T.J.

UToOBbl MOCTPOUTH TEXHOJOTMYECKYIO Pa3MEpHYIO Ielb HEOOXOIUMO BOC-
MOJIb30BAThCS Pa3pabOTaHHBIM TEXHOJIOTHYECKUM IPOIIECCOM, @ UMEHHO JCKH3aMU
onepanuii. [Ipy 3TOM BbIUEPUMBAETCS ICKHU3 JIETANIM, HA KOTOPOM JIalOTCS OIEpalu-
OHHBIE TPUITYCKH Ha 00pabOTKyY, UepTEKHBIE U ONEpPAIMOHHBIE Pa3MephI C JOIMyCKa-
mu. [locTtpoeHue pa3MepHOM LENKM HAYMHACTCS C ONPEACIIEHUsS] UCXOJHOrO WM 3a-
MBIKAIOIIETO 3B€HA, KOTOPOE YCTAaHABJIMBACTCS B 3aBUCHMOCTH OT IOCTABJICHHOM 3a-
nadd. VICXOIHBIM WM 3aMBIKAIOIIUM 3BEHOM TEXHOJIOTHYECKOW pPAa3MEPHOM LENU
MOXET OBITh YEPTEKHBIM pa3Mep C perjiaMeHTUPOBAHHBIM JIOMYCKOM, HEMOCPEICT-
BEHHO HE BBIJIEP>KUBAEMbIi Mpu 00pabOTKe; OnepalmOHHbIN MPUITYCK Ha 00paboTKYy,
MCXOJ U3 MUHHAMAJIBHOTO 3HAYEHUSI KOTOPOTO CIIEAYET YCTAHOBUTH OINEPAIIMOHHBIC
pa3Mepsl 1o BceM dtanaMm oOpabotku. [Ipu permeHun npsimMoit (MpOEKTHOM) 3amauu
ATOT pa3Mep SBISETCS UCXOJHBIM, NMPHU PEIIEHUH 00paTHOU (IIPOBEPOUYHOIT) — 3aMBbl-
KatromuM. OnpenenuB MCXOAHOE WM 3aMBIKAIOIIEE 3BEHO, MOCJIEN0BATENbHO MPHU-
CTPaMBaIOT K HEMY COCTaBJISIFOIINE 3BEHbS, 3aMbIKasl LIETIb.

JIns pelieHus: TEXHOJIOTUYECKUX Pa3MEPHBIX LENEd MOTYT HUCIOJIb30BAThCS
JIBa METOJ1a: MAKCUMyMa-MUHUMYMA U BEPOSATHOCTHBIH.

[IpenmymiecTBa MeTO/Ia MAKCUMyMa-MUHUMYMa 3aKJIFOYAETCS B MPOCTOTE U
MaJioll TPyJA0€MKOCTH BbIYMCIIEHUM. PacueT Ha MakCUMyM-MUHUMYM IiejecooOpa3eH
JJI. pacdyeTa KOPOTKMX Pa3sMEpPHBIX LENEH, UMEIOMIMX O YEThIPEX COCTABJISIOIINX
3BEHbBEB.

B kypcoBom mnpoekTe He0OX0IMMO pacCYyuTaTh OJUH OTIEPAMOHHBIN pa3zMep
(BBIOpaTh CaMOCTOSATEIHHO) WJIU MPUITYCK HA YHCTOBYIO (OKOHYATENIbHYI0) 00paboT-
Ky (IpsIMyI0 WJIK 0OpaTHYIO 33a/1auy) METOJO0M MaKCUMyMa-MUHUMYyMa.

[Topsanok pemieHns: pa3MEPHBIX LENEW pACCMOTPUM Ha ITPUMEPax.
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Ilpumep 1 (npamasn 3a0aua)

a) 350+0,25 54
0) . 440 R
A Ag s
) o il

Puc. 3.4. K pacuery pa3mepHoOu 1ienu

OnpenenuTh, KakKue pa3Mepbl U ¢ KAKOW TOYHOCThIO HEOOXOAUMO BBIJIEPKATh
npu 00paboTke, yTOOBI 0OecTIeunTh 3aAaHHbIN pazmep 35010,25 mm (puc. 3.4, a).

VYcranaBauBaem UcxogHoe 3BeHO Ag = 350 mm. Koopaunara cepeauusbl nomist
ero momycka A, = 0, BenmuunHa nomnycka T, = 0,5 mM. [1oap3ysce 3CKU30M AeTanu
CTpOUM cxeMy paszMmepHoit nienu (puc. 3.4, 6). [Ipu 3Tom ycraHaBiuBaem, Kakue yBe-
JUYUBAIOIIME U YMEHbIIAOIME 3BeHbd. Ha cxeme HaJl COOTBETCTBYIOIIMMH pPa3Mep-
HbIMH OyKBaMH 00O3Ha4YaeM YBEJIMYHMBAIOIIME 3BEHBSI CTPEIKaMU, HAIIPABICHHBIMU
BIIPABO, YMEHbINAIONIKE — BiIeBO. OOIIee YMCI0 3BEHbEB (BKIIOYAs 3aMbBIKAIOIIEE)
m =4,

[To cxeme pa3mepHOU LENU MTOTYYHIN

n __. P
dg= 2 K2 K=hy-(Arhy) (330)
rac N — KOJIMYECTBO YBCIIMYUBAIOIINUX 3BCHLCB,;

P — KOJIMYCCTBO YMCHBIIAIOIINX 3BCHLCB.

PaccunThiBaeM HOMHHAJIbHBIE pa3Mepbl BCEX COCTABISIOMIMX 3BEHBEB: A; = 54 MM,
Ay =440 mm, Az =36 mm.

OmnpenenseM CpeaHIO BEIIMUUHY JIOMTyCKa COCTABISIONINX 3BEHbEB

T
__ Ao _ 05 ~ 0,17 mm. (3.37)
P m-1 3
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Takas BeIMUYMHA CPEHETO JOMYyCKa ISl pa3MEpPOB JIETaIU MO CIPABOYHBIM
JAHHBIM COOTBETCTBYET JomyckaMm 10 KBaiuTeTa TOYHOCTH ISl YUCTOBOIO OOTauyH-
BaHus [26].

[ToaTOMy € y4eTOM HOMHMHAJIBHBIX 3HAYEHHU BBIACPKUBAEMBIX Pa3MEPOB, a
Takke ycinoBuit 00padoTku mpuHUMaeM: Ta; = 0,12 mm, Tpr = 0,25 MM, T3 = 0,1 mm.

[IpoBepsiem NMpaBUIIBLHOCTD MOA00PA TOMYCKOB

m_
o= iélTAi =012+0,25+01=0,47 mm. (3.38)

T

3aJlaHHOE YCJIOBHE pacyeTa He BbinoaHsaeTcs. Heodxoqumo BeIOpaTh perymnu-
pyoliee 3B€HO, pa3Mep KOTOPOro AOJKEH ObITh Ooublle NpUHATOro. B kadecTse pe-
TYJUPYIOIIEro BbiOUpaeTcs 3BeHO A, = 440 MM, 1 KOTOPOTO JOIMYCK MOKHO yBe-

JUYNTh. JIOIyCK perylMpyoIero 36eHa onpeaensiercs no Gopmyie

m-2
TAZ :TAO — i§1TAi =0,5-(0,12+0,1)=0,28 mm. (3.39)
BrimonHsgem npoBepKy
m_
TAo = X TAi =012+0,28+01=0,5 mm. (3.40)

1=1
OnpenensieM KOOPAUHATHI CEPEIUHBI IMOJISH JIOMYCKOB COCTABJISIONINX 3BCHb-
eB. [IpuarmaeM 11 3BeHbEB A; U A3 OJTHOCTOPOHHEE PACIIOJIOKEHUE JIOMYCKOB TI0
H10 (B «mmrocy), T.€. Axp = 0,06 MM, Az = 0,05 mm.

Koopaunaty cepeanHsl noJsist 1onycka 3BeHa A, MOJyd4aeM U3 ypaBHEHUS

Ano = Ay — (Aar + An3) (3.41)
Ans = Ang + Any + Ags =0 + 0,06 +0,05 = 0,11 mm. (3.42)
Onpez[enﬂeM HpeI[eJ'IBHBIe OTKIIOHCHUA COCTAB/IIOIIINX 3BCHHCB
T
_ Al 012

BOyj =A g +—24 =006+ =012 ww (3.43)
HO . =A - AL_g05_ 932 _g, (3.44)

AT AL 2 '
BO ., =A +TA2 ~011+ 228 _ 0,25 v (3.45)

A2 7027 T, T T T TR M -
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T
_ Y42 14028 .
HO ., =A ,, T_0,11 — = 0,03 MM (3.46)
BO . =A —TA3—005 01 _ 010 v 3.47
AT AT T, TR, TR M (347)
HO . =A ——TA3—005—_0'1—0 3.48
A3TRA3ZT T, T, (3.48)

OxoHyaTenpHo — monydaeM Ay = 54012y A, = 4407 g’gg MM,

A3 ~36" 010 MM.

Ilpumep 2 (o6pammnas 3adaua). /Ins neranud mpenplaylmiero npumepa (cwm.
puc. 3.4, a) oOpabaTbIBa€MOro Mo TOMY K€ TEXIPOLIeCCy 3aJaHbl CIEAYIOIINE JIU-
HEWHBIE pa3Mephl: A; = 85+0:16 MM, A, = 450025 MM, Ag = 35*%12 v Heo6xo0ammo
OTIPEJICNINTh, C KAaKOW TOYHOCTHIO OyAET BhIJEp)KaHa JJIKMHA OOJIBIION CTyNeHU A,
pH 3aJ]aHHOM cxeme 00paboTKH.

[To cxeme pasmepHoit 1ienu (puc. 3.4, 0) BBISBISAEM 3aMbIKAIOIIEE, YBEIUUH-
BAIOIIME M YMEHbINAIONIUE 3BeHbs. HoMMHaIbHOE 3HAUEHHE 3aMBIKAIOIIETO 3BEHA
onpenensem o gopmyre (3.36):

Ag=-A;+A,—A;=-85+450-35=330 mmMm.

OnpenensieM KOOpPAWHATY CEPEAMHBI TOJS JOMyCKa 3aMbIKAIOIIETO 3BEHa
(bopmyna 3.41)

Apo = Apz — (Ap1 + Ap3) =- 0,125 — (0,08+ 0,06) = - 0,265 mm.

Bennunny nomycka 3aMbIKaroiero 3seHa omnpesaensem no gopmye (3.40)

m-1
TAo = iélTAi =0,16+0,25+012 =0,53 mMm.

Hpe)IGJ'IBHBIG OTKJIOHCHU 3aMBIKAIOLICTO 3BCHA

T
_ Ao _ 053 ..
BOAO—AA0+ ) = 0,265+ —==0; (3.49)
HO , =A , — Tho _ 0265-2°3_ 453 3.50
AO o AO 2 - ! 2 - ! MM. ( . )

OxonuatenpHO norydaeM A, = 330953 MM.
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AHanOrnyHpIM CIOCOOOM MOYKHO PELIUTH 3a]a4y 10 ONPEAEICHUIO TPUITyCKa
Ha 00pabOTKy, KOTOPBINA SBISICTCS 3BEHOM OIPEACIICHHON pa3MepHOU 1enu. B mpo-
CTEHIIIEM Cily4ae 3TO pa3Mepbl Ha MpeamecTByomue (A,) 1 BbIIONHIEMBIE (A;) ome-
pauuu win nepexoanl. Tak kak oObIYHO pa3Mepbl A, U A, (COCTaBISIONINE 3BEHBS)
IPEIMUCHIBAIOTCS K 0053aTEIbHOMY BBITIOJHEHUIO, TO MPUITYCK BCETJa BBIMNOJIHSIET
poJib 3aMbIKaromiero 3seHa (Z) (puc. 3.5)
[Z] Ao(Tas)

Z1'1 ('TAH)

Puc. 3.5. PaamepHad nenb ¢ npunmyCcKOM — 3aMbIKAIOIIAM 3BEHOM

VYpaBHeHUE pa3MepHOI LIETIH B 3TOM CIIy4ae ClIeIyollee

Zy=A -4 (3.51)

B »Tux ciyvasx ajig pacueToB B Kaue€CTBE UCXOHOTO 3HAUYCHHUS 3a1at0T Zmin,
10 CIIPAaBOYHBIM PEKOMEHIALIHSIM.

B peabHBIX TEXHOJOTMYECKUX MpOLeccax pacueT pa3MEpHON IENU MOMKET
uMeTbh ocoOeHHOCTH. [Ipu M3roToBieHUU AeTalell C OTIACIBHBIMH ONEPAIUSIMU CY-
nepdUHUI, XOHUHTOBaHUE, MPUTHUPKA, TTOJIMPOBAHUE U JIP. PEKOMEHYETCS 3a7aBaTh
OTIPEJICJICHHYIO BEJIMYUHY MPUITYCKa, HEOOXOIUMYIO JIJIsl ATUX OTJEIOUYHBIX MpPOILIeC-
coB. Jlns pacuera omepallMOHHBIX Pa3MEPOB B Pa3MEpPHBIX LEMSAX B ATOM CIy4yae
MOYHO MPUHSTH MPUITYCK 3a COCTABIIAIONIEE 3BEHO, @ OKOHYATEJIbHBIN pa3Mep AeTaiu
— 3a 3aMblKarolee. Toraa pasmepHas 1enb OyJeT UMETh TaKOW BUI:

[A] = A~ Z. (3.52)

B onepannoHHbIX pa3MepHBIX MEMsIX AHaMETPaAbHBIX pa3MepoB Ooliee ya00-
HO OINEPUPOBATH HE 3BEHBSIMHU — JIMAMETPAMHU, a 3BEHbSIMU — paanycaMmu. Takoil pac-
4yeT 00eCIeYuT TOYHBIN pe3ynbTar. JIJisi HaXOoXAeHHs paanyca 0 U3BECTHOMY JIHa-
METpy HE0OX0aMMO OpaTh MOJOBUHY HOMHUHAIA JUaMeTpa M MOJIOBUHY OTKJIOHEHUN

c TeMu ke 3Hakamu. Hampumep, nuamerp coorBercTtByeT 2A = 30,9, TOTIa paguyc

oynet A = 15 0s; st nuamerpa 28 = 201 8:82 - panuyc B =101 8:83 -
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3.5.4 Pacuem pesxrcumos pe3anus

PexxuMbl pe3anus onpenensoTcs riayOuHol pe3anus t, MM; rmogadei Ha 00o0-
pOT Sy, MM/00 M CKOPOCTBIO pe3aHus V, M/MUH.

PexxuMbl pe3aHusi 0Ka3bIBaIOT BIMSHUE HAa TOYHOCTh U KauecTBO oOpaboTaH-
HOU MOBEPXHOCTH, MPOU3BOAUTEIBHOCTh U CEOECTOUMOCTh 00paOOTKHU.

B KypcoBOM npoekTe HEOOXOAUMO pacCUUTATh JJIs OJHOM U3 ONeparuii:

- TnyOuHy, OJlayy U CKOPOCTh pe3aHus Mo GopMmysiamM TEOpUH Pe3aHus;

- CYMMapHYIO CHIy pe3aHus U 3QPEKTUBHYIO MOUTHOCTh 3JIEKTPOIBUTATENS
TJIaBHOTO TIPUBOJA CTAHKA.

Ha Bce octanmpHBIC Omepalnuy TEXIpolecca PeKUMBI pe3aHusl Ha3HAYaloT 10
HOpMAaTHBaM MPEANPHUATHI WK cripaBouHuKam [16, 21, 27].

WcxonHbIMU JaHHBIMU TPU BEIOOPE PEKUMOB PE3aHUS SABIISIFOTCS:

1) cBemeHMs O 3aroTOBKE (BH[ 3arOTOBKH, MaTepHal U €ro XapaKTePUCTHKA,
BEJIMYMHA MPUITYCKOB, COCTOSIHIE TTOBEPXHOCTHOIO CJIO0S1);

2) nanuble 00 0OpabaTeiBaeMoit getanu (dopma, pa3Mepbl, JTOMYCKHA Ha 00-
paboTKy, TpeOOBAaHUS K COCTOSTHUIO TIOBEPXHOCTHOTO CJI0s, K IIIEPOXOBATOCTH);

3) maHHBIE O PEXYIIEM HHCTPYMEHTE (TUIOpa3Mep, MaTepHhal pexylen
YaCTH, TEOMETPHUCCKHE TTApaMETPhI);

4) macropTHbIC JaHHBIC CTAHKOB (TEXHUYECKAs XapaKTCPUCTHKA).

Takum 00pazom, peKUM pe3aHusi YCTAaHABIMBAIOT UCXOMAS M3 0coOeHHOCTEH
o0OpabaTbIBaeMOM JIETaNIN, XapaKTEPUCTUKHU PEKYIIETO HMHCTPYMEHTA U CTaHKa.

B nepByto odepens ycraHaBiauBaroT nryouHy pezanus t. [lpu ogHonpoxoaHon
00paboTKe HAa HACTPOCHHOM CTaHKE TITyOMHA pe3aHus paBHa npumycky. [Ipu mHorO-
MIPOXO/IHOM TITyOMHA pe3aHusi Ha MepBOM pabodem xoje OepeTcsi MaKCUMallbHasl, Ha
MOCJICTYIOIIEM — YMEHBIIAETCS C MENbI0 TOCTIKEHUS 3aaHHOM TOYHOCTH. OOBIYHO
Ha YepHOBOM dTare ynamnsercs 10 70 % mpuirycka, a Ha YMCTOBBIEC 3TAIbl OCTABIISIOT
He 6omee 30 %.

[Tomaya S, Ha3HAYaeTCss MaKCUMaJbHO Jomyctumoi [26]. ITpu yepHOBOM 00-
paboTKe ee BeJIMUMHA OTPaHUYUBACTCS KECTKOCTHIO U CIIOCOOOM KperieHus: oopada-
THIBAEMOH JCTald, MPOYHOCTHIO M JKECTKOCThIO MHCTPYMEHTA, MPOYHOCTHIO MeXa-

HHU3Ma I10Ja4Y1 CTaHKa.
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[Tpu unctoBoil 00paboTke S ompeaenseTcs 3aJaHHON TOYHOCTBHIO U HIEPOXO-
BaTOCTHbIO 00OPaOOTKH; BETUYHUHY €€ BHIOUPAIOT IO HOPMATUBaM JINOO paCCUUTHIBAIOT
UCXO/s U3 33JaHHON TOYHOCTH.

Haiinennoe 3HaueHune mojgaun KOPpEKTUPYIOT IO MACHOPTY CTAHKA.

CKopocThb pe3aHusi pacCUYUTHIBAIOT 1O (hOpMyJiaM TEOpUU pe3aHusi (pacyeTHoO-
aHAJIMTUYECKUI MeTox) [26] wim ycTaHaBIMBAIOT 1O HOpMATHBaM (TaOJIMYHBIM Me-
TOJOM), UCXOJI1 U3 YCIIOBUI BBIMOJHEHUS 00paboTku. [Ipu ompeneiseHnu cKopocTu
pe3aHusl OPUEHTUPYIOTCS Ha CPEIHIOI0 SKOHOMHUYECKYIO CTOMKOCTh HHCTPYMEHTa
[26, 27].

[To ckopocTu pe3aHust ONPEEIISIIOT YaCTOTY BPAILEHUs IIIMUHJIES WK YU CIIO
JIBOMHBIX XOJI0B (CTOJIA WJIU MOJ3yHAa). DTH BETUYUHBI COTJIACOBBIBAIOT U KOPPEKTH-
PYIOT C yY4ETOM MAacropTa CTaHKa.

[Tocne Ha3HAYEHHS PEKMMOB pPEe3aHUs MOJCUYUTHIBAIOT CYMMapHYIO CUJTy pe-
3aHMS U 110 HeW 3(P(PEeKTUBHYIO MOIIHOCTD. [10CIeIHIO CPaBHUBAIOT ¢ MOIIIHOCTBIO
CTaHKa ¥ OKOHYATEIbHO KOPPEKTUPYIOT PEKUMBI PE3aHU.

Haznauenue pe:xuMoB Jisi MHOTOMHCTPYMEHTHOM 00pabOTKH MMeeT 0COOEeH-
HocTH [4].

JlJi1 MHOTOMHCTPYMEHTHOW 00pabOTKH MU Ha3HAYEHUU PEKUMOB PE3aHUs B
3aBUCUMOCTH OT METOJIa 00pabOTKK HEOOXOJUMO COTacoBaTh PabOTy pEeKyIIMX WH-
CTPYMEHTOB, YYaCTBYIOIIMX B BBIIIOJIHEHUU JAHHOM TEXHOJOTUUYECKON ONeparii.

[Tpy MHOTOMHCTPpYMEHTHONH 00paboTKe Ha OJHOIIMUHACIHHBIX WA MHOTO-
IIMAHJIETBHBIX CTaHKaxX (MOJlyaBTOMAaTaxX) PEXUMBI PE3aHMsl HA3HAYAIOTCS CIIEHAYIO-
mmM 06pazom. s Kak0ro MHCTpYMEHTa YCTaHABIMBAIOT MIYOHHY pe3aHus U TO-
Javy TakKe, KaK U 1Jis1 OTHOMHCTPYMEHTHON 00pabOTKH.

s Goka pexXymMxX WHCTPYMEHTOB OMPEICNISIOT HAUMEHBIIYI0 JTUMHUTH-
PYIOIIYIO 1T0/1ayy B COOTBETCTBUU C MACIIOPTHBIMU JaHHBIMH CTaHKa. Jlanee omnpeze-
JISTIOT MHCTPYMEHT, MPHU OTACIBHON paboTe KOTOpOro moTpeboBanach Obl HAUMEHbB-
1asi CKOPOCTh pe3aHUs. DTOT MHCTPYMEHT Ha3bIBa€TCA JUMUTHUPYIOUIUM IO CKOPO-
CTH pEe3aHusl.

Bnauane BBIIENSIOT U3 KOMILJIEKTAa HECKOJIBKO MHCTPYMEHTOB, KOTOPbIE MO-

I'YT OBITh JUMUTHUPYIOITUMHU. {7151 KaKI0T0 M3 3TUX UHCTPYMEHTOB ONPEIEISIOT KO-
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abduLieHT A BpeMeHu pe3aHus: A = || , rie | — myTh pe3aHusi JTaHHOTO MHCT-
pX

py™meHTa; |, — myTh pabouero xoga HHCTPYMEHTAJILHOTO OJI0Ka.

CTOMKOCTh Ka)KJIOTO BBIJICJICHHOTO MHCTPYMEHTA PAaCCUMTHIBAIOT 1O (hopMmyIie
T=Ty - A, roe T,, — YCITOBHO-DKOHOMHUYECKasI CTOMKOCTh JJUMUTHUPYIOUIUX UHCTPY-
MEHTOB JTaHHOW HaJlaJIKW, YYUTHIBAIOIIAS YUCIIO HUHCTPYMEHTOB B HAJIAJKE, UX THUIIBI
U pa3Mephl, pPABHOMEPHOCTD WX 3arpy3Ku u Jp. ¢paktopsl. 3Hauenue T,, onpenensercs
110 HOPMATUBHBIM JIJAHHBIM.

JJist BBIJIETICHHBIX UHCTPYMEHTOB, KOTOPhIE MOTJIM Obl OBITh TUMUTUPYIOIIH-
MU C MIOMOUIBI0 HOPMATUBHBIX JIAHHBIX OMPEAENSAIOT IO CTOMKOCTH CKOPOCTh pe3a-
HUs (Tak ke Kak JIJisi OTHOMHCTPYMEHTHOU 00paboTku). HanmensbIas ckopocTs pe-
3aHMs OyAET Y JIMMUTHPYIOIIETO0 HHCTPYMEHTA.

[Ipu 06paboTke neraneil Ha arperaTHbIX CTaHKAaX pacyeT PeKUMOB Pe3aHus
JOJKEH COOTBETCTBOBATh TEXHOJOTMYECKHM MapaMeTpaM CHJIOBBIX T'OJIOBOK (Hau-
OoJIbIlIEMY YCUIINIO MoJ1auu, Y PEKTUBHON MOIITHOCTH U Jp.) U 00ecrieYnBaTh paboTy
PEXYIIMX MHCTPYMEHTOB C 3aJaHHOW CTOMKOCTBHIO. CTOMKOCTH PEXYIIUX HHCTPY-
MEHTOB NMPUHUMAIOT TPUMEPHO PAaBHOW BPEMEHHM OJHOM padoueil cMmenbl. [loaTomy
pPEKOMEHAYEeMbIE ISl MEXaHUYECKOW 00pabOTKM JeTajell Ha YHUBEPCAIbHOM 000py-
JIOBAaHUU CKOPOCTH Pe3aHus JODKHBI ObITh CHIKEHBI Ha 10-30 %. [Ipu Tsoxensix yc-
JIOBUSX pe3aHus U Majiol kecTkocTu cuctembl CIIN ] MOXHO JOTTyCTHTH B OOJIbIIICe
CHIKEHHUE CKOPOCTH PE3aHUs.

Bce pacuerHble, cipaBOYHbIE 1 HOPMATUBHbBIE TTapaMETPhl PEKUMOB PE3AHUS
10 BCEM OMepaIisM PEeKOMEHIyeTCsl 3alucaTh B BUJE TaOHIlbl 3.27 U UCTIONH30BaTh
B NOCJIEAYIOIIMX pacdyeTax TEXHUYECKHX HOPM BpeMeHu. Kpome 3Toro pe3ynbTaThl

pacyeTa pexxuMOB Pe3aHusl 3aHOCAT TakxKe B onepanuonubie kKapTol (OK).

Tabmuma 3.27

CBojiHas TabnuIla Mo peKUMaM pe3aHus

Haumenosanue
omnepaluu, nepe-
X074, MMO3UIUU

t, So, S, n, V, Ne,
MM MM/00 MM/MUH 00/MUH M/MUH KBT

97




3.5.5 Pacuem mexnuueckoil HOpMbl 8peMeHU

[Tox TexHrueckr 0OOCHOBAHHOW HOPMOM BpEMEHU IMMOHUMAETCS BpeMsi, HE0O-
XOJIMMOE JIJIs1 BBITIOJIHEHMS 33J]JaHHOTO 00beMa pabOThl (OTIEpallvK) MPU OTNpEEIIeH-
HBIX OPraHU3ALMOHHO-TEXHUYECKUX YCIOBUSX.

Hopma mtydyHoro BpeMeHu — 3TO HOpMa BPEMEHHU Ha BBHITIOJIHEHHE 00beMa
paboThI, paBHOW €MHUIIE HOPMUPOBAHUS, HA BBITIOJTHEHNE TEXHOJOTHUECKOHN orepa-
100518

TexHndeckre HOPMbI BPEMEHU B YCIIOBUSX MAacCOBOTO M CEPUMHOIO MPOU3-
BOJICTB YCTAHABIIMBAIOTCS PACUETHO-AHAIIMTUYECKUM METOIOM.

B CEpUITHOM MIPOU3BOJICTBE OIpeIeNsieTC HOpMa WITYYHO-

KaAJIBKYJIAIIHOHHOI'O BPCMCHU TH_I-K:

T
T, _« :M+Tmm; (3.53)
n

B MACCOBOM ITPOM3BOJICTBE OIPEEISAECTCS HOPMA IITYYHOTO BpeMeHH Ty
TH.IT = t0 + tB + t06 + tOTl (354)
rae T, — NOArOTOBUTEIHHO-3aKIIOYUTEILHOE BpEMs Ha TAPTHIO JIeTalleld, MUH.;
N — KOJIMYECTBO JIETAJIEN B HACTPOCHYHON NMApTHUH, IIIT.;
t, — OCHOBHOE BpEMSsl, MUH.;
t; — BcmomorarenbHOe BpeMsl, MUH.
BcnomorarenbHoe BpeMsi COCTOMT M3 3aTpaT BPEMEHU Ha OTACNIbHBIE IpHe-
MBI
tB = ty.c + t3.0 + tyr[ + tm; (355)
t,. — BpeMs Ha yCTaHOBKY U CHATHE JETaJIM, MHH.;
t; o — BpeMs Ha 3aKpEIICHUE U OTKPEIUICHHUE I€TAJId, MHH.;
t,; — BpeMs Ha IPUEMBI YIIPABJIECHHS, MHH. ;
t,; — BpeMs Ha U3MEpPEHHE JIeTalId, MUH.;
t,s — Bpems Ha 00CiTyKMBaHuE paboyero MecTa, MUH.
Bpemst Ha obcnyxuBanue padboyero mecra t,; B MACCOBOM M CEPUIHOM IpO-
U3BOJICTBE CJIAracTCsl U3 BPEMEHHU HAa OPraHU3alMOHHOE OOCITyKMBAaHUE o, M BpeMe-

HU Ha TEXHUYECKOoe o0cmyxkuBaHue .., pabodyero mecra:

t06 = 1:'1'ex + topr; (356)
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t,; — BpeMsi MepephIBOB HA OTABIX U JIMYHBIC HATOOHOCTH, MUH.

HopmupoBanue omepariuu OCyIecTBISCTCS B COOTBETCTBUU C BHIOPAHHBIMU
MeToJaMu 00pabOTKH.

B xypcoBoM mpoekTe MpUBECTH aHATMTHYECKUI pacdeT OCHOBHOTO BPEMEHU
t, TonbKO A onHOM omepainuu. st Bcex OCTaNbHBIX ONepalfii OCHOBHOE BpeMs
MO’KHO YCTaHOBUTH IO HOPMATHUBHBIM CIPABOYHHKAM HIIU 1O 0230BOMY TEXHOJIOTH-
4EeCKOMY TIPOIIecCy.

OcHOBHOE (TEXHOJIOTHUYECKOE) BpeMs t, ompeaesnseTcss pacueToM o BCEM Tie-

pexoaamM 00pabOTKH C yUYeTOM COBMEIICHUsS TIEPEX0JI0B (/11 CTAaHOUYHBIX PaboT) 1o

t, = |%M , (3.57)

rne | — pacdernas miwHa 0OpabaThiBaeMOW MOBEPXHOCTH (pacdeTHas JUIMHA XO7a

bopmye

WHCTPYMEHTA WJTM 3aTOTOBKH B HAIIPABJICHHUH ITOJAYH ), MM;

| — 9nCII0 paboYnX XOJI0B;

S\ — MUHYyTHas 1ojlaya UHCTPYMEHTa, MM/MHH.

B o6miem citydae pacuyeTHas ajinHa 00pabaThiBaeMOM MOBEPXHOCTU
| =1, +l,, + 1, + 1, (3.58)

rae |, — mauHa 0oOpabaThiBacMOl MOBEPXHOCTH B HANIPABICHUHU TIOJaul, MM;

|, — IUTHHA Bpe3aHUst HHCTPYMEHTA, MM;

|, — IIMHA TOIBOIa HHCTPYMEHTA K 3arOTOBKE, MM;

|.x — mrHa epedera (€Xoa) HHCTPYMEHTA, MM.

Hnuny |, 6epyT u3 uepreska 00pabaTbIBacMOi MOBEPXHOCTU 3aTOTOBKH; |yp, Iy,
lex ompenenstor mo HopmaruBam (I, = lx = 1...2 Mm). 3Hauenue |, MoxHO omnpene-
JIUTh PACUETHBIM IIYTEM [0 CXeMe 00padOTKHU.

BcnomoraTtenbHOe BpeMsl yCTaHABIMBACTCS IO HOpMaTHUBaM IS KaXKJIOTO Tie-
pexona [17, 18].

CyMMy OCHOBHOTO W BCIIOMOTATEIHHOTO BPEMEHHU Ha3bIBAIOT OMEPATHBHBIM

BpEMEHEM

ton = t, + t, (3.59)
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BcenomoraTtenbHoe BpeMsi MOXKET OBbITh MEPEKPHIBAEMbIM OCHOBHBIM BpeMe-
HEM, YaCTHYHO TIEPEKPHIBAEMBIM 1 HETIEPEKPHIBAEMBIM.

[lepexppiBaeMoe BpeMsi — BpeMsl BBINOJIHEHUs pabovYnM Te€X MPUEMOB, KOTO-
pBI€ OCYIIECTBIISIOTCS B MEPHOJ] aBTOMAaTHYECKOM paboThl 000pyn0BaHus. ITO BpeMs
B HOpMY IITYYHOTO BpEMEHU He BXoauT. HemepekpriBaemoe BpeMsi — HopMa BpeMEHU
BBITIOJIHEHUS pPa00YHMM MTPUEMOB MPU OCTAHOBICHHOM OOOpPYIOBaHUU U BPEMEHH, 3a-
TpauMBaEeMOT0 Ha MAIIMHHO-PYYHbIE MPUEMBI.

[Ipu mocneaoBaTelbHOM BBINIOJHEHUU TEPEXOA0B JUIsl ONpeNeNieHus onepa-
TUBHOT'O BPEMEHH HEOOXOUMO MPOCYMMHUPOBATH BCE OCHOBHBIE U BCIIOMOTATEIbHBIC
BpEMEHA 10 BCEM IMepexoaM JaHHOW OMNepaluu U TOJIBKO MOCIE 3TOrO ONpPEAesiTh
OCTaJbHBIE COCTABJISIONINE HOPMBI IITYYHOTO BpeMeHu. [Ipu mapanieabHOM BBINOJ-
HEHUH TMEPEX00B OCHOBHOE U BCIIOMOTAaTEILHOE BPEMs Ha OTEpaIiio OepyT Mo JIH-
TEJILHOMY TIepexo,1y 00pabOTKH.

Bpemst Texundeckoro o6cmykuBaHus t., yCTaHaBIMBAeTCs B MPOIEHTaX (110
4-6 %) OT OCHOBHOT'O WJIM ONIEPATUBHOTO BPEMEHHU.

Bpems opranmzanuoHHOro obcimyxuBaHus t,, ycranasimuBaercs (1o 4-8 %)
OT ONEPaTUBHOTO BPEMEHHU.

Bpewmst niepepsiBoB B paboTe Ha OTABIX 1, yCTaHaBIMBAaeTCs B MPOICHTAaX
(= 2,5 %) ot omepaTUBHOTO BPEMEHHU.

[ToAroTOBUTENBHO-3arOTOBUTENBHOE 1., — MHTEpPBAJ BPEMEHH, 3aTpaduBac-
MBIl Ha TIOJIFOTOBKY MCIIOJIHUTENEH U CPEJICTB TEXHOJOTUYECKOTO OCHAIIEHUS K BbI-
MOJIHEHUIO TEXHOJIOIMYECKOH Orepalyy U NPUBEACHUIO UX B MOPAJOK MOCIE OKOH-
YaHUSI CMEHBI WJIM BBITIOJIHEHUS ATOM OTepanuu. ITO BpeMs OMPEeTstoT 0 HOpMa-
TUBaM BPEMEHH, B KOTOpbIE BXOMIST HajaJKa CPEACTB TEXHOJOTHYECKOTO OCHAIIe-
HUSI; O3HAKOMJIEHHUE C paboTOM (UepTex, KapTa TeXIpolecca, MUHCTPYKIIUH); TOJIyde-
HUE MaTepUaJIOB, HHCTPYMEHTOB U T.1.; MIOCJIE€ OKOHYaHUs 00pabOTKM MapTHUH 3aro-
TOBOK — C/1aya M3TOTOBJICHHBIX JETaleil, CHATHE CO CTaHKa TEXHOJIOTHYECKON OCHa-
CTKH, TpUBEJCHHE B pabodee cocTosiHue oOopymoBaHus U T.1. [loAroTOBHUTEIHHO-
3aKJIFOUUTEIBHOE BpEMs OIpeesieTCs I0 HOpMaTUBaM B 3aBUCUMOCTH OT 000pyI0-

BaHUS U XapakTtepa padot [4].
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IIpr MHOTOMHCTPYMEHTHOM IapajuIeIbHOW, NTapalIeIbHO-TI0CIEA0BATEIbHON
WM TIOCJIeIOBATEIbHOM 00paboTke (cM. pwil. 15) OCHOBHOE BpeMs pacCCUMTHIBACTCS
o dopmyine (3.57) mis xkaxaoro cymnmopTa. Obmee ocHOBHOE BpeMs {, oy OTpese-
JISIFOT B 3aBUCHMOCTH OT CXEMBI 00pabOTKH.

[Ipu nmocnenoBarensHOM 00paboOTKE

h
Yt
i=1

(3.60)

t = )
0.001 0.C.NOCITI

rae  h — 9ucino cynmopToB WIIM YHCIIO TOCHIEA0BATEIEHO pa0OTAIOMIUX UHCTPYMEH-
TOB;
to.c.ioct — OCHOBHOE BpEMsI IS KXKJIOTO CYMIOPTa WIIA KaKJI0T0 HHCTPYMEHTA.
[Tpu napannensHOi 00paboTKe
1:0.061_11 = to.c.nap.max; (361)
ra€ 1o cnapmax — HAUOOJIBIIEE OCHOBHOE BPEMsI OJHOTO U3 CYIIIOPTOB WIIA OJHOTO M3
WHCTPYMEHTOB.

[Ipu napanenbHO-TIOCIeI0OBATEILHON 00padoTKe

h
>t

t0.06u; :i =, ocnoc +to.c.nap.max

(3.62)

Jlpyrue cocTaBSFONIME HOPMBI IMITYYHOTO BPEMEHHU JI1 MHOTOMHCTPYMEHT-
HOM 00pabOTKU T€ Ke, YTO U JIJIsi 00PaOOTKH OJTHUM MUHCTPYMEHTOM.

NmeroTcst crienralibHble HOPMATHUBBI, 110 KOTOPBIM YCTaHABJIMBAIOTCSA PEXKH-
MBI PEe3aHus U OMPECIISIIOTCS OTACIbHBIC SJIEMEHTHI HOPMBI IITYYHOTO BPEMEHHU TpU
pabore Ha crankax ¢ YITY. Ucnonb3oBanue ctankoB ¢ UITY oTkpbiBaeT BO3MOXKHO-
CTH JJIsl MHOTOCTAHOYHOM pabOThl, HOPMUPOBAHUE KOTOPOW pacCMaTPUBAETCS B CIie-
UansHOM JmTepatype [27].

Pe3ynbTaThl pacyeToB TEXHUYECKUX HOPM BPEMEHH CBECTH B Tabmuity 3.28.

Ta0muna 3.28

CBojiHas TabnuIa TEXHUYECKUX HOPM BPEMEHU TI0 OTepaIusm

Howmep u Ha- ¢ t, tos

MMCHOBAHME | | ¢ t t t t tor toer ts n te
onecpanunu ye yn 3 Tex opr
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TpynoemMKoCTh onepanui

n
>t
=1

(3.63)

wm(uw —x) :i wi(w —x)

rae M — KOJWYECTBO ONEpaU.
Pazpsin BBITMIOJIHSAEMON  pabOThI OMpENEIIIeTCS 1o TapudHO-
KBamupuKanmoHHOMy cripaBovHUKY [10]. TIpu ykpyImHEHHBIX pacueTax MOXKHO TOJIb-

30BaThCs MPUBEICHHBIMU HUXKE JaHHBIMU (Tab11. 3.29).

TaOmnuma 3.29

Cpennue pas3psiibl padOT CTAHOYHUKOB-OIIEPATOPOB

Paspsag
[Tpodeccus >
MaCCOBOC IIPONU3BOACTB CCPHUHHOC IIPONU3BOACTBO
ABTOMAaTYHK 2 -
JIOBOTUMK-TIPUTUPILIUK 2 3-4
JonbexHuK 2 3-4
3aTOYHHK 3-4 4
3y0ope3unk 2 3-5
3yOonutnoBIIUK - 3-4
[TomupoBmK 2 3
[TpoTsxumnk 2 3
Pe3unk 2 2
Pe3nbodpesepoBimk 2 3
Pe3p0onumdoBuimk - 2-5
CBepJIOBIIMK 2 3-4
Crporanpimk - 2
Tokapp 2 3-5
Tokapb-KapycCebIIUK 2 3-5
Tokapb-pacTOUHHUK 2 3-5
Tokapb-peBOIbBEPIINK 2 3
Tokapb-1101yaBTOMaTYUK 2-3 3-4
Dpe3epoBIIUK 2 3-4
[[TeBUHTOBATTBIITUK 2 3
[nudoBumk 2-3 3-5

Bce paCCUYUTAHHBIC 3HAYCHUA TCXHHYCCKHX HOPM BPCMCHH 3aHCCTH B Map-

HIPYTHYIO U ONIEPALMOHHYIO KAPThl TEXHOJIOITMYECKON JOKYMEHTALINH.
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4. TPOEKTUPOBAHUME ITPUCITIOCOBJIEHUA

B xypcoBoM mpoekTe A0KHA TPUCYTCTBOBATh KOHCTPYKTOPCKas pa3paboTka
CTAHOYHOTO 3a)KMUMHOT'0 MPUCIOCOOIeHHs (MTHEBMATUYECKOTO WM THUIPABIMYECKO-
ro), KOTOpas J0JKHA ObITh PE3YJIbTATOM CAMOCTOSTEILHOM TBOPUECKOM pabOThI CTY-
nenta. [lo corjacoBaHui0 C PYKOBOJUTENEM 3aKMMHOE MPUCIOCOOJIICHUE MOXKET
ObITh 3aMeHEHO Ha KoHTpodbsHOE. [IpucmocoOneHue paspabaTbiBaeTCsi Ha OJHY W3
CTAHOYHBIX omepalruil (peKOMEHYETCsl Ta OIepalus, 171 KOTOPOM BBIMOJHEHHI pac-

YeThl PEKUMOB pe3aHus B 1. 3.5.3).

4.1 Pazpa0doTka TeXHH4€CKOIr0 3a1aHUA

[IpoexkTrpoBaHue CHENUANTBHBIX CPEJICTB TEXHOJIOTMYECKOTO OCHAIICHUS B
KypPCOBOM TMPOEKTE CleJyeT HaYMHATh C MOJArOTOBKH TexHuueckoro 3amanus (T3) B
cootBeTcTBUM ¢ ['OCT 15.001-73. Dtans! pa3paboTKu 3aaHUsI OJUHAKOBBI IIPU TIPO-
€KTUPOBAHUU JIFOOBIX CPEJICTB TEXHOJOTHMYECKOIO0 OCHAIICHUS, a COAEepKaHue padboT
KOHKPETU3UPYETCS MPUMEHUTENBHO K YCIOBHUSAM KypPCOBOTO MPOEKTA.

[Ipexxne yeM npuctynath K pazpadorke T3 u HemocpeaCTBEHHOMY MPOEKTH-
POBAHUIO KOHCTPYKIMHU CTYJIEHT JOJDKEH TIIATEIbHO M3YYHUTh TUIIOBBIE KOHCTPYK-
MY aHAJIOTMYHOTO HA3HAYEHHUS 0 TEXHUYECKOU JIUTEpaType, a TaKKe MMEIOIIYIOCS
TEXHOJOTMYECKYI0 OCHACTKY Ha 3aBOJICKOM 0a3e MPOXO0KIEHUS TEXHOJOTHYECKOU
MPaKTUKH.

Texnuueckoe 3agaHue cieyeT pa3padbaTbiBaTh HA OCHOBAHUHU OTIEPAIIMOHHOMN
kapThl (OK) u kapTthl a3ckuzoB (K3).

B T3 nomkHO OBITH YKa3aHO a) CiIy)KeOHOe Ha3HauYC€HHE JaHHOTO MPUCTIOCO0-
neHus; 0) obecriedeHUe TOUYHOCTU YCTAHOBKH, MOCTOSIHCTBA TOJIOKEHUSI 3arOTOBKH
OTHOCHUTEJBHO CTOJIa CTAaHKA M PEXKYIIEro MHCTPYMEHTA; B) yI0OCTBO YCTAaHOBKH, 3a-
KpPEIUICHUSI W CHSITHSI 3arOTOBKH, BpEeMsl YCTAaHOBKM 3arOTOBKH (HE JOJDKHO TPEBBI-
math 0,05 MuH.); ) mporpaMMa BbIIYCKa; 1) YCTAHOBOYHBIE U IPUCOCTUHUTEIbHBIC
pasmepsl o 'OCT 6MSI1I'; €) BXxoaHbIE JaHHBIE O 3arOTOBKE, MOCTYMAlolIed Ha

OIICpalHIO, )I() BBIXOAHBIC JAHHBIC O 3aIrOTOBKC Ha OIICpallHM; 3) HGO6XOI{I/IMBIC TCX-



HUYECKUE JaHHBIE CTaHKA; M) XapaKTePUCTHKA PEXKYILIEr0 MHCTPYMEHTa (pa3Mephl,
MaTepuall pexyIle 4acT); K) KOJIMYECTBO MEPEXOJA0B, PEKUMbBI PE3aHUS U IITYYHOE

BpEMs Ha OIEPALUIO.

4.2 PacyeT U NpoeKTUPOBAHHME CTAHOYHOI'0 32)KMMHOI0 NMPUCIIOCO0JIEHUSA

N3y4nB M3BECTHBIE KOHCTPYKLIHMH M MCXOIHBIE JAHHBIC, MPEICTABICHHBIC B
T3 (1. 4.1) cTyaeHT npucTynaeT K IpOSKTUPOBAHUIO TPUCTIOCOOJICHHUS.

Ha »Tamne xypcoBOro npoeKTHpOBaHHUs MEPE]l CTyACHTOM CTaBUTHCS 3ajadya —
co3gaTh pabOTOCMOCOOHYIO, JKOHOMUYHYIO B U3TOTOBJIEHUU U OTBEYAIONIYIO TPeOO-
BAaHUSIM SKCIUTyaTallM KOHCTPYKIIMIO TPUCITOCOOJICHHUS.

[IpoekTrpoBaHuEe PEKOMEHIyETCs MPOBOAUTH B CIICIYIOIIEM MOPSIKE:

1. DckuzHas mpopaboTka (MIPOPUCOBKA) KOHCTPYKIUMU (KOMIIOHOBKA) MpHU-
criocobsiennsi. C y4eToM HaKOIUJIEHHOT'O IPOMBIIIJIEHHOTO OMNbITa MpopadaThIBaloOT
HECKOJIbKO BapUaHTOB Oy/yIlleld KOMIIOHOBKH MPUCIIOCOOJICHNUS, aHATU3UPYIOT UX U
MPUHUMAIOT ONTUMAJIbHBIN BapHAHT.

Ha ocHoBe npuHATON KOMIIOHOBKU pa3padatbiBatOT U npuBoAsT B 13 npun-
[UIMIAATIBFHYI0 PACUETHYIO CXEMY MPUCTIOCOOJICHUS, YYUTHIBAIONIYIO THII, YUCIO U
pa3Mepbl YCTAHOBOYHBIX U 38KMMHBIX YCTPOMCTB, BUJI U KOHCTPYKIIMIO HAIPaBIISIO-
IIUX DJIEMEHTOB, YHUCJIO OJIHOBPEMEHHO YCTAaHABIMBAEMBIX B MPUCTIOCOOJIECHUHU 3aro-
TOBOK, CITOCO0O YCTaHOBKHU M 3aKPEIJICHUS MPUCTIOCOOICHUS Ha CTAHKE, TEXHUKY yJa-
JICHUSI CTPYKKH U YCIIOBUSI 0€30MacHOM AKCILTyaTalluH.

2. Pacuet nmpucnocoOsieHus.

PaccunThIBalOT COCTABIISIIONINE CHJIBI Pe3aHusl (MJIM UCTOJIb3YIOT PacCUUTaH-
Hble B M. 3.5.3), yTOUHSIIOT MX HAMNpPABJICHUE W TOYKHU MPUIIOKEHUS HA PACUETHOU
cXeMe IIPUCITOCOOIICHHS.

PaccunThiBaoT cuity 3a)KuMa, YUYUTBhIBas Maccy 3arOTOBKH M COCTABJISIOIIUE
cuiibl pe3anud. 11o HaliieHHOM cuile 3a)KMMa B 3aBUCUMOCTH OT KOHCTPYKIHH 3aro-
TOBKH, BUIa O0OPY/OBAaHMS U THIIA TIPOU3BOJICTBA BRIOMPAIOT 32 KUMHBIC MEXaHU3MBI
U PACCUUTHIBAIOT MapaMeTpPhbl CHJIOBOTO MpHBOJa. ONpenessoT MOrpelHoOCTh yCTa-

HOBKH U MOTPELIHOCTh Oa3UpOBaHUs 3arOTOBKH B MpUcnocodsieHnd. OO0CHOBBIBAIOT
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TEXHUYECKHE TPEOOBAHUS K €0 M3TOTOBJICHHIO, HCXOMASI W3 TOYHOCTH MPHUCITIOCOOIe-
Hus. [Ipy HEOOXOIUMOCTH MPOU3BOIAT MIPOBEPOYHBIC PACUETHI HA MPOYHOCTH U JKe-
CTKOCTh KOHCTPYKTHBHBIX JIEMEHTOB IPUCITOCOOICHUSI.

3. Pa3paboTka uepTeka 001ero Buma mpucnocoOIeHMs.

CorylacHO MPUHIUNAATLHON PACYETHONW CXEME BBIYCPUYMBAIOT KOHTYp oOpa-
OatbiBacMoii 3aroToBkd (M 1:1) B TOHKHMX JIHUHUSX. 3arOTOBKA CUUTAETCS YCIOBHO
npo3pavyHoii. UepTek 3aroTOBKM Ha TJIABHOM BHJIE JOJDKCH COOTBETCTBOBATH pado-
4eMy TOJIOKEHHIO 3arOTOBKH TpU 00paboTKe Ha CTaHKE. 3aTeM BhIUEPUMBAIOT KOH-
Typ BBIOpPAHHBIX YCTAaHOBOYHBIX JJIEMEHTOB MPHUCIIOCOONCHUs (IITHIPH, TUTAHKH,
HaJIBIIBI, TPU3MBI, ONIPABKH U T.I1.). [Ipu pa3MerieHnn omop cieayeT yUuThIBaTh CXe-
My OazupoBanus 3arotoBku (1. 3.3, KO), HanpaBiieHre N€UCTBUS CUJT pE3aHUS U 3a-
KUMa; JICHCTBYIOIINE CTaHIAPTHI Ha JIETATH W y3JIbI CTAHOYHBIX MPHUCIIOCOOICHHM.
[Tocie 3TOr0 BRIUEPUMBAIOT KOHTYPHI 3QKUMHOTO YCTPOWCTBA; HAIIPABJISAIONIUE JETa-
JIM TIPUCTIOCOOJICHMSI, OTIPECIISIFOIINE TTOJIOKEHUE PEKYIIETO HHCTPYMEHTA (KOHTYK-
TOpPHBIE BTYJIKH, YCTaHOBBI). HaHOCAT KOHTYpBI KOpIyca MPUCIIOCOOICHUS, O0BEaH-
HSI B OJIHO 1I€JI0€ BCE AJIEMEHTHI, UCIIOJIb3Ysl P ATOM 10 BO3MOXHOCTH CTaHIAPT-
Hble (hOpMbI. BhIYepunBalOT OCTalbHbIE MPOSKIMKU MPUCTIOCOOICHUS, HEOOXOAUMbIE
paspesbl u cedeHus. [IpocTaBisOT pa3mepsl, JOMYCKH M MOCAIKH Ha OCHOBHBIE CO-
NpsDKEHUS JeTalleld, ONpeesoNie TOYHOCTh 00pa0OTKH, HANAaI0YHbIE pa3MephI, a
Tak)Ke rabapuTHBIE, KOHTPOJIbHBIC U KOOPIMHHUPYIOIINE pa3Mephbl C OTKIOHEHUSIMH,
XapaKTEPHU3YIOIIUMHU PACCTOSHUE MEXKIY OCIMHU KOHIYKTOPHBIX BTYJIOK, MAJBIEB H
T.JI.

B cootBerctBumn ¢ ECKJ] coctapistor cnenudukaiuio aetajieid mprucnocoo-
JICHUS, HaJl MITaMIIOM YepTeKa 3aMMCBhIBAIOT TEXHUYCCKYIO XapaKTEPUCTUKY M TEX-
HUYECKHe TpeOOBaHUs Ha U3TOTOBJICHUE U COOPKY MPUCTIOCOOICHUS.

[Tpumep odopmieHuss cOOPOYHOTO YepTexka MPUCTOCOOICHHS i Gpe3epo-
BaHMS T1a3a B KOpIyce MpuBeAcH B mpmioxkeHuu 16. Ha mpumepe 3Toro xe mnpucmo-
COOJICHUSI pACCMOTPUM CHJIOBOM pacyeT. JlJisg 3Toro Heo0XoauMo pa3padoTaTh MpUH-
HUMHATBHYIO pacueTHYIO0 cxeMy (puc. 4.1).

[Tpu 06paboTKe 3aroTOBKH, YCTAHOBJICHHOW HA JIAHHYIO MPU3MY C YIIOPOM Ha

TOpEL, MOJ AEHCTBUEM COCTABIIAIONIMX CUIIBI pe3anus P, u Py BO3MOXKHEI 1Ba Cirydast:
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Puc. 4.1. IlpunnunuanbHas pacueTHas cxema MpUcrocobieHus s ppe3epoBaHus

ma3a

1. CaBur 3aroToBKU MOJ JAEHCTBUEM CUJIbI P, KOTOpBIA MperoTBpaIiaeTcs
CHUJIaMH TPEHHsI, BO3HUKAIONTUMH B MECTaX KOHTAKTa 3aroTOBKH C OOKOBBIMH TIO-
BepxHOCTSIMH npu3MblI (T — T4) u npuxBaramu (Ts, Tg).

2. OTpbIB (ONPOKKIBIBAHKME) 3arOTOBKM IOJ AeicTBHeM cuil P, m Py (1w
MOMEHTA PE3aHusl) MpeaynpekaaeTcs cuioi 3axuma Q, paBHOMEPHO pacmpe/ieieH-
HOW Ha JIBa NpHUXBaTa.

PaccuuraB myst 0o0oux ciaydaeB 3HaAYCHHE CHIIBI 3axuMa Q, BEIOMpPAIOT 00Ib-
1iee ¥ MPUHUMAIOT €T0 32 PACUETHYIO BETUYNHY HEOOXOIMMOM 32 KUMHOM CUJTBI.

[IpuBeneM pacdeT CHIIBI 32KMMa M CHJIOBOTO TIPHBOJIA TTPUCTIOCOOICHHS ISt
1-ro ciy4ast.

JlomycTuM, Macca 3aroTOBKM He3HaunTedbHa. COOTBETCTBEHHO 3TOMY YCJIO-

BHUIO MOXHO 3anucath (puc. 4.1)

P,<T{+T,+ T3+ Ty+ Ts+ Te. (4.1)
OnpenenuM CUibl TPEHUS
Q+Py
T,=T,=T,=T,=N-f,=— "> 1,; (4.2)
172 "3 "4 2 i 2’
4sin 2
_r _Q
Ts=Tg=7 T (4.3)
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Bens koaddunuent 3anaca HagexHocTu 3akpervienns K u moacraBuB 3Ha-

YEHUs CUJI TPEHUs, TOCIIe MPeoOpa30BaHU MMOITYYUM
Q+ P

smO% far

KP, <Qfy +——3 (4.4)

Otkyna
KP, -sm%— Py f2
f1 .sin % + f2

rne f; = 0,2 — ko3 dunmenT TpeHus mpu KOHTAKTE 3arOTOBKHU C MPUXBATaAMH,

Q= (4.5)

f, = 0,16 — ko3 unmeHT TpeHUs: MPU KOHTAKTe 00PabOTAHHOW MOBEPXHOCTH
3arOTOBKH C YCTAHOBOYHBIMH ITOBEPXHOCTSIMHU TPU3MEI [26].
Koaddurment 3anaca onpenenum no Gopmyie
K=Kg K; - K;- K3 Ky - Ks - Kg (4.6)
Ko=15K =1;K;=1,6; K3=1,2; K4=1; Ks =1; Kg = 1
K=15-10-16-12-10-1,0-10=29
3Has 3HayeHue cuisl P, = 1596 H, onpenemum P, =0,5- P, =0,5- 1596 = 798 H.

Cwuna 3akpernieHus 3aroTOBKU

Q= 2,9-1596-0,7—-798-0,16 10366 L

0,2-0,7+0,16

CI/IJ'Iy Ha IMITOKC ITHCBMOIUWINHAPA OIIPCACIIAIOT U3 YCIIOBUA PAaBHOBCCHA CHUII,

MPUWIOKEHHBIX K 32)KUMHOMY yCTPOUCTBY (puc. 4.1)
_oQ
P_z( % #2P 0, 4.7)

rae P, — cuna cxxatus npyKuHbL.
P=10366 +2 - 100 = 10566 H.

[Ipunumas gamienue Bo3ayxa B mueBmocetu P = 0,4 MIla u KIIJI n = 0,85,

onpeacisieM ANaMeTpP IMHECBMOLUIIMHAPA

D =199 Mm. (4.8)

[ 4P _\/4-10566-10_6
y \z. Py | 314-04.085

[To cnipaBouno¥ Tabnuue [27] npuaumaem D, = 200 mm. OcranbHble mapa-

MeTpbl THeBMoLMIMHApa npuHuMaroT o 'OCT 15608-81.
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5. TATIOBBIE MAPIIIPYThI OGPABOTKH JETAJIEN PA3JIMYHBIX
KJIACCOB

5.1 Baabl

Banel BecbMa pa3nuyHBl MO CIYy)KEOHOMY Ha3HAYCHHUIO, KOHCTPYKTHUBHOM
dopme, pazmepam u Matepuanam. B o01mieM MamMHOCTPOCHHH BCTPEUAIOTCS Bajbl
OeccTyleHYaThle U CTYIIEHYaThIe, LIEJbHBIE U TyCTOTENbIC, [IAJIKUE U IUINLEBbIE, Ba-
JBI-IIECTEPHH, @ TAKK€ KOMOMHHPOBAHHBIE Bajbl B Pa3HOOOPA3HOM COYETAaHUU U3
IPUBENICHHBIX BbIIIE rpyni. TexHoiory npu pa3padoTKe TEXHOJIOTHYECKOI0O Mpoliec-
ca M3TOTOBJICHMS Bajla NPUXOJUTCS pellaTh MHOTME OJHOTHUIIHBIE 3a/1aud, ITOATOMY

H€H€C006p33HO IIOJIb30BATbHCA TUIIOBBIMH ITPOLICCCAMU.

OcHoeHble mexHoN02uuecKue 3a0auu

To4yHOCTH PasMEpPOB. TounbpIMH IMOBCPXHOCTAMMU BaJIOB ABJIAIOTCA, KaK ITPaBU-

JI0, €r0 OMOPHBIE MIEHUKH, TOBEPXHOCTH MO/ AETAJH, MEPEAAIOIINE KPYTSIIME MOMEH-
Tbl. OOBIYHO OHU BBITIOJIHSIOTCS O 6-7-My KBAJIUTETaM.

Tounocth Gopmbl. Hanbosnee Touno pernameHTupyercs ¢dopma B MPOAOIb-

HOM M TIONIEPEYHOM CEUCHUSX Y OMOPHBIX IIEEK MO MOAIMIHUKYN KaueHus. Jlomyck
Ha KPYIJIOCTh M HA MOTPENIHOCTh MPO(HIIL B MPOJOILHOM CEUCHUU HE JIOJDKEH TIpe-
BbimaTh 0,25-0,5 gomycka Ha AuamMeTp B 3aBUCUMOCTH OT THUIA U Kjacca TOYHOCTH
MOAIINITHUKA.

To4HOCTh B3aMMHOTIO PACIOJIOKECHHS IMOBEPXHOCTEH. JIsi GOJIBIIMHCTBA Ba-

JIOB TJIaBHBIM SIBJISIETCSI BBIMOJHEHHE COOCHOCTH pabO4YMX MOBEPXHOCTEH, a TaKXKe
NEePHEHANKYJIAPHOCTH padourX TOPLOB 0a30BbIM MoBepxHOCTAM. Kak mpaBuio, 3tu

BemuuHbBI cocTaBistioT oT 0,01 10 0,1 Mm.

KadectBo moBepxHocTHOro cinosi. IllepoxoBaTocTh 0a30BbIX MOBEPXHOCTEH
cocTasisieT o0bryHO Ry = 2,5-0,63 MxM, pabounx TopioB R, = 3,2-1,25 MkM, ocTaib-
HBIX HEOTBETCTBEHHbIX MoBepxHocTel R, = 80-20 Mkm. Basbl MOTYT OBITH CHIPBIMU U
TepMOOOpadOTaHHBIMH. TBEPOCTH MOBEPXHOCTHBIX CIOEB, CIIOCO0 TEPMOOOPAOOTKH

MOT'YT OBITH BeCchbMa paBHOO6paSHBIMI/I B 3aBUCHUMOCTH OT KOHCTPYKTHUBHOI'O Ha3HaA-



4yeHHs BajioB. Hannuue oCcTaTOYHBIX HANPSHKEHUH B MOBEPXHOCTHBIX CIIOSIX, UX 3HAK
pEerIaMeHTUPYIOTCS PEAKO U B OCHOBHOM JUJIsl OY€Hb OTBETCTBEHHBIX BAJIOB.

IIpumep. [Ins paccmarpuBaemoro Bania (puc. 5.1):

- TOYHOCTb Pa3MEPOB OCHOBHBIX MOBEPXHOCTEH HAXOIUTCS B mpeaenax 6-8-
ro KBaJIUTETOB;

- TOYHOCTH (HOpPMBI PErJaMEHTUPYETCS Ha OMOPHBIX IIeikax - He OoJiee
0,006 MM 1O BeNMYMHE KPYTJIOCTU M MOTPEUIHOCTH MPOo(uiis B MPOJOJILHOM ceue-
HUU;

- TOYHOCTb B3aMMHOI'O PACIIOJIOXKEHUS 33JaeTCsl BEIMYMHOU paguaibHOTO
ouenus (e 6onee 0,02 MM) OTHOCUTEIBHO 0A30BBIX MOBEPXHOCTEN, HETIEPIEHAUKY-
JIIPHOCTH pabO4MX TOPIOB - BEIUYUHON TOpiioBoro ouenus (He 6onee 0,016 Mm) oT-
HOCHUTEJIFHO 0a30BBIX MTOBEPXHOCTEM;

- IIepOXOBATOCTh MOBEPXHOCTH IMIMHAPUYIECKUX MOBepxHocTer R, = 1,25
MKM, TOpLOBBIX R, = 2,5 mkm. IlInuneBsiii yqacTok moaBepraeTcs TepMooOpadoTKe

TBY HRC 50-55.

)
21007758 d-Gx4befx 5hallx 348
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Mamepuan u 3a2omoexku

Banel B OCHOBHOM M3rOTOBIISIIOT U3 KOHCTPYKLIMOHHBIX U JISTUPOBAHHBIX CTa-
Jei, K KOTOPBIM MPEIbSIBISIOTCS TPeOOBaHUS BBHICOKOW MPOYHOCTH, XOpOIIeH obpa-
0aTbIBAEMOCTH, MAJION YyBCTBUTEIBHOCTH K KOHLIEHTPALIMU HANPSDKEHUH, a TakkKe
MOBBIIIEHHON M3HOCOCTOMKOCTH. DTHUM TpeOOBaHUSAM YJIOBJIETBOPSIOT CTAdU MAPOK
35, 40, 45, 40T, 50T, 40X.

[Ipou3BOANTENBHOCTh MEXAaHUYECKOW 00paOOTKHU BaJOB BO MHOTOM 3aBHCHT
OT BHUJa 3ar0OTOBKH, €€ MaTepuala, pa3Mepa U KOHPUrypaiuu, a Takke oT Xapakrepa
MPOU3BOJICTBA. 3arOTOBKHU IMOJIYYalOT OTPE3KOM OT TOopsYeKaTaHbIX WM XOJOIHOTS-
HYTBIX HOPMAJIbHBIX MPYTKOB M HEMOCPEICTBEHHO MOABEPTal0T MEXaHUUECKOM o0pa-
00TKe. 3aroTOBKM TAKOT0 BHJIa MPUMEHSIOT B OCHOBHOM B MEJIKOCEPUWHOM U €/1H-
HUYHOM IPOU3BOJCTBE, a TAK)KE MPU U3TOTOBJIEHUU BAJIOB C HEOOJBIIUM KOJIUYECT-
BOM CTYIEHEH, 1 HE3HAYUTEIbHBIMHU TIEPETaiaMu UX JHAMETPOB.

B npowusBoacTBe ¢ 0oJjiee 3HAUUTEIBHBIM MACILITA0OM BBIITYCKa, a TAKXKE MPU
M3rOTOBJICHUH BaJIOB 00JI€€ CIOXKHOW KOH(PUTYypauu ¢ O0IbIIMM KOJTUYECTBOM CTY-
NEHEH, 3HAaUUTENbHO Pa3IMYaIOLUXCs 110 AUAMETPY, 3arOTOBKU LIEJIECO00pa3HO MO-
Jy4aTh METOJIOM IUIACTUYECKOM nedopmariuu. T MEeTobl (KOBKa, IITAMIIOBKA, Te-
PUOJIMYECKUM TIPOKAT, 00XKaTHE HA POTAIMOHHO-KOBOYHBIX MAIlTMHAX, JJICKTPOBHI-
caJika) MO3BOJISIOT MOJTy4YaTh 3aTOTOBKH, MO opMe U pazmepaMm Haubosee OIM3KHUe K
rOTOBOM JI€TaJIM, YTO 3HAYUTEIHHO TMOBBIIIAET MPOU3BOIUTEIBHOCTh MEXaHUUYECKON
00pabOTKH U CHIXKAET METAJUIOEMKOCTb U3/CIIHSL.

Br160op Hambosiee palmoOHAILHOTO CIIOCO0a MOYYEHHUS! 3arOTOBKU B KaXK10M
OTJIEJILHOM CJIy4ae OMNpEAeieTCd KOMIUIEKCHO C YY4E€TOM TEXHHMKO-3KOHOMHYECKOU
nenecoodbpazHoctu. C yBenudeHrneM Maciitada BhIycka 0co0oe 3HaueHue npuodpe-
TatoT 3()(PEKTUBHOCTH MCIOJB30BAHUS METAJlJIa U COKpAIICHUs TPYIOEMKOCTH MeXa-
HUYEeCKON 00paboTku. [To3TOMY B KpyIMHOCEPUITHOM U MacCOBOM MPOM3BOCTBE TIpe-
00Ja1at0T METO/IbI TIOMYUYEHHUSI 3aTOTOBOK C KOY(PPUIIMEHTOM UCITOIH30BAHUS METaJ-
na ot 0,7 u Bbllle (OTHOIIEHHE MACCHI AETaIM K HOPME pacxojia MeTaia), JOXOs-
UM B OTIEIbHBIX cirydasx a0 0,95.

[Tpu mexanuueckorr oOpabOTKe BaJIOB HA HACTPOEHHBIX M aBTOMATU3UPOBAH-

HBIX CTaHKax OOJIBIIIOE 3HAUYEHHE an/Io6peTaeT N TOYHOCTD 3arOTOBKHM.
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OcHognvle cxembl dazuposanus

OcHOBHBIMH 0a3aM¥ TTOIABJISIFOIIETO OOJIBIIMHCTBA BAJIOB SIBJISIOTCS TTOBEPX-

HOCTH €TO OIIOPHBIX IICCK. OI[HaKO HCIIOJIB30BAaTh NX B KAYCCTBC TCXHOJIOI'MYCCKUX

0a3 s 00pabOTKM HAPYKHBIX MOBEPXHOCTEH, KaK MPaBUJIO, 3aTPYAHUTEIHHO, OCO-

OCHHO TMPH YCIIOBUU COXpaHeHUs enuHCTBa 0a3. [losTomy mpu GONBIIMHCTBE omnepa-

HI/Iﬁ 3a TEXHOJOTHYeCKHEe Oa3bl IMIPUHUMAIOT ITOBCPXHOCTHU LICHTPOBLBIX OTBGpCTHfI C

oboux TOpPOOB 34arOTOBKH, YTO ITO3BOJIACT O6pa6aTBIBaTL IMIOYTHU BCC HAPYKHBIC I10-

BCPXHOCTH BaJlda HA CAMHUYIHBIX 0azax ¢ YCTaHOBKOI?I CTO0 B ICHTpaAXx.

B kauectBe mpumepa B Tabu. 5.1 mMpUBOIUTCS MapUIPyT TEXHOJIOTUYECKOTO

Imponecca MEXaHMYECKOU O6pa6OTKI/I OIINOCBOIrO Bajia, I/1306pa}KGHHOFO Ha puc. 5.1.

Tabmura 5.1

TexHomOrnYecknii MapuIpyT MEXaHMYECKOW 00pabOTKHU Baja

HaumenoBanue u kpaTkoe cojepskaHue ore-
panuu

OrnepalnOHHBIN CKU3

2

3

00

[TpaBka npytka & 55x5000 (10 Mepe HeoO-
XOJMMOCTH ) Ha IPAaBUIIBHO KAIMOPOBAHHOM
cranke Tuna [TK-90

05

Ortpeska 3aroToBku & 55x236 Ha mpecce
tuna K223

10

®pesepHO-LIEHTpOBaIbHasA. PpesepoBaHue
JBYX TOPLEB | OJHOBPEMEHHO U LIEHTPOBA-
HUE OTBEPCTHI 2 TBYXCTOPOHHEM (ppe3epHO-
LEHTPOBAIBHOM I0JIyaBTOMATE MOCJIE10Ba-
TeJIBHOTO AeicTBud Tha MP71

15

TokapHO-BUHTOpe3Has. BeinonHsercs B 1Ba
yctaHoBa Ha ctanke 16K20. O6TaunBanue
nuameTpoB 1 u2 (¢ mpuryckom mnoj nuiugo-
BaHUe), 00TaunBaHue (acok, MPOTaYUBaAHUE
KaHaBOK (2-i yCTaHOB HE MTOKa3aH)

20

HInuuedpesepHas. @pezepoBaTh § NUIHIIEB
(c mpunyckom noj 1t oBaHKe) Ha TOpU-
30HTAJIFHOM IIIHIIE(hPE3EPHOM MOTYaBTO-
mate 5350

25

Tepmuueckas TBY h 0,8...1,2, HRC 50...55
COTJIACHO YepTexy AeTanu. Y craHoBka TBY
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1 2 3
30 | Hentpouuudosanbhas. [llnudposanue da- =,
" - Y3 Il
COK JIBYX IIEHTPOBBIX OTBEpCTHiA 1. BImon S %
HSIETCS B JIBa YCTAaHOBA Ha LIEHTPOLLTU(O- R — N 2 95
BaJIbHOM cTaHke Tuna MB119 S
o w0 )
-y
. L4
- RS/ A—
35 | KpyrnonmmdosansHas. BeimonHseTcs B Ba ﬁD
ycranoBa Ha cranke 3b151. Hlnudosanue 3 el
o o
Hapy>XKHBIX MoBepxHocTel 1 u 2 u Topia 3 3
(2-1 ycraHOB HE TIOKa3aH)
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£
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L. j —
235 ?QQ‘ 2185
e 230"
40 | HlnunenummdoanpHas. [lmndosanue 8 A
[UTKIEB IO BHYTPEHHEMY TUAMETPY U OOKO- &
BBIM CTOpPOHAM OJJHOBPEMEHHO = %f =
-'f
1
L
45 | IlpombiBKa neTanu
50 | Kontposnb. B kauecTBe mpumepa npuBoaaTCs
CXEMBI U3MEPEHUS pauaIbHOTO OueHus Oa- ;g) 4@
(V) T
30BBIX TIOBEPXHOCTEH U TOPLIEB OTHOCUTEIb- ‘-S Cgt <
HO 00IIe# ocH IBYX 0a30BBIX TTOBEPXHOCTEH §l e §i o E
D—
.’T—’{

5.2 BryJaku

K nmeransm kiacca BTYJIOK OTHOCSATCSI BTYJIKH, THJIb3bl, CTaKaHbl, BKIJIAJIBIIIIH,
T.€. IeTajii, 00pa30BaHHbIC HAPYKHBIMU U BHYTPEHHUMH MOBEPXHOCTSIMU BpallICHMUS,
MMEIOIINE OOIIYIO MPSMOJIMHENHYIO OCh.

Hekotopsle OCHOBHBIE BH/IbI NOAIIMITHUKOBBIX BTYJIOK, IIPEICTABICHHBIE HA
puc. 5.2 ciyXar Kak OINOpbl Bpamiamomuxcs BajgoB. Haunbosiee yacTo mMpUMEHSIOT

BTYJKHM ¢ L/D < 2,
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OcHoeHble mexHonocuuecKue 3aoauu

OCHOBHOI TEXHOJOTMYECKON 3a/ayeil sBIsSeTcs OOEeCreueHHe KOHIEHTPHUY-
HOCTH Hapy>KHbIX MOBEPXHOCTEH C OTBEPCTHEM M MEPIECHIUKYISIPHOCTH TOPIOB K
OCH OTBEPCTHSL.

To4YHOCTH pa3MepoB. I[I/IaMeTpBI HAapPYKHBIX HOBGpXHOCTCﬁ BBIITIOJIHAIOT IIO

h6, h7; oteepctus - mo H7, pexxe o HS, a1t 0TBETCTBEHHBIX conpsbkeHuit mo Ho.

TounocTh hopmbl. B OonbIMHCTBE CiiyyaeB 0coOble TpeOOBaHUSI K TOYHOCTH
(GbopMBl TIOBEPXHOCTEM HE MPEIBSABISAIOTCS, T.€. MOTPEITHOCTh (HOPMBI HE OJDKHA
MIPEBBILIATH IOJIS JOITyCKa Ha pa3Mep.

To4YHOCTH B3AUMHOI'O PAaCIOJIOKCHUA .

- KOHIEHTPUYHOCTh HAPYKHBIX MOBEPXHOCTEH OTHOCHUTEIHLHO BHYTPEHHHUX
nosepxHocten 0,015-0,075 mm;

- pazHocTeHHOCTb He O6osiee 0,03-0,15 mwm;

- MEePNEeHANKYISIPHOCTh TOPIIOBBIX MOBEPXHOCTEW K ocu oTrBepcTus 0,2 MM
Ha paguyce 100 MM, mpu oceBOM Harpy3ke Ha TOPIbl HENEPHEHIUKYISIPHOCTh HE

nomxHa npesbimath 0,02-0,03 M.

KadecTBO noBepXHOCTHOTrO cJios. [IlepoxoBaTOCTh BHYTPEHHUX U HAPYXKHBIX
MOBEPXHOCTEN BpamieHusi cooTBeTcTByeT R, = 2,5-5,0 mxMm, TopuoB R, = 1,25-5,0
MKM, a TIpu oceBoM Harpy3ke R, = 2,5-0,5 mxm. [[ns yBenuueHusi cpoka CIIy>KObI
TBEPJOCTh UCTIOTHUTENBbHBIX (MOBepXHOCTEN BTYNOK BhinoaHsercs HRC 40-60.

IIpumep. [Ins paccmarpuBaemoii BTyiku (puc. 5.3):

- TOYHOCTH Pa3MEpPOB OCHOBHBIX IMOBEPXHOCTEH B nipeenax H7-h7;

- TOYHOCTb (DOpMBI - B Tipenenax 1/4 nomycka Ha pa3mep;
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- TOYHOCTh B3aWMHOT'O PACIIOJIOKEHHUS 3a7aCTCS BEIUYMHOW pPagruaIbHOTO
ouenus (e 6osee 0,025 mm) u ToprioBoro ouenus (He 6osee 0,04 MM) OTHOCUTEIIBHO
OCH OTBEPCTHS;

- IIEPOXOBATOCTh OTBETCTBCHHBIX ITMIMHAPUYCCKAX TTOBEPXHOCTEH: Ha-

pyxkHbIX R, = 1,25 MxM, BHyTpeHHUX R, = 1,25 MKM.

Mamepuanvl u 3a20mo6éKu 014 6myJ10K

B kauecTBe MaTepuaioB ISl BTYJIOK CIIy’KaT: CTallb, JJaTyHb, OPOH3a, CEPBHIN U
KOBKHMI aHTHU(QPUKIMOHHBIA YyTyH, CHEIHAJIbHBIE CIUIABbI, METAJNIOKEpAMHUKa, Iuia-
CTMACCBI.

3aroToBKaMH Uil BTYJIOK C IMAMETPOM OTBepCTHs 10 20 MM cily>KaT KaiuO-
POBaHHBIE WIH TOpsSYEKaTaHbIE PYTKH, a TAKXKE JUThIE cTepxkHU. [Ipn quamerpe ot-
BepcTus Oosbiie 20 MM MPUMEHSIFOTCS UEIbHOTSIHYThIE TPYOBI UM TOJIBIE 3arOTOB-
KM, OTJIUTHIE B ME€CYAHbIE WM METAIMYECKUE (DOPMBI, UCIIONB3YIOT TAKXKE LIEHTPO-
O€KHOE JINThE U JIUTHE MO/ JaBICHHUEM.

3aroToBKOM U1l pacCMaTpPUBAEMOM JE€TaIM SIBJIAECTCSA IITAMIIOBKA, ITOIYYEH-

Has Ha FOpHBOHTaHBHO-KOBO‘{HOﬁ MalInuHC.

OcnogHble cxembl O6a3uposanus

3amaua obecrieueHrs KOHIICHTPUYHOCTH HAPY)KHBIX MOBEPXHOCTEH OTHOCHU-
TEJIbHO OTBEPCTHUS U MEPHEHIUKYJISIPHOCTH TOPIIOBBIX MOBEPXHOCTEH K OCH OTBEP-
CTHSI MOKET OBITh perieHa 00paboTKOM:

- HApPYXXHBIX IOBEPXHOCTEN, OTBEPCTUI U TOPLIOB 34 OJIUH YCTAaHOB;

- BCEX MOBEPXHOCTEW 3a JIBa YCTAHOBA WJIU 3a JIBE OMNEPALMH C Oa3upOBaHU-
€M IIPU OKOHYATEIHLHON 00paboTKe MO HApy>KHOUM MOBEPXHOCTH (00paboTKa OT Baja);

- BCEX MOBEPXHOCTEH 3a JIBa YCTAHOBA WJIU 3a JIBE OMEpaluu ¢ Oa3upOBaHU-
€M MPU OKOHYATEITHFHON 00pabOTKe HApYXHOUM MOBEPXHOCTH MO OTBEPCTHIO (0Opa-
00TKa OT OTBEPCTHUSA).

[Tpu oOpaboTKe 3a OAUH YCTaBOB PEKOMEHAYETCS CIEIYIOMINA TEXHOJIOTHY e-

CKUI MapHIpyT oOpabOTKH BTYJIKHU:
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1) moxpeska Topma y mpyTKa, Imojiaya mpyTKa 0 yropa, 3alleHTPOBKa TOpIa
II0J1 CBEPJICHHE, CBEPICHUE OTBEPCTHUS U 00TaUMBaHUE HAPYKHOM MOBEPXHOCTH, pac-
TaYMBaHUE WJIM 3€HKEPOBAHUE OTBEPCTUS U OOTAYMBAaHUE HAPYKHOM OBEPXHOCTH CO
cHATHEM (acoKk Ha CBOOOAHOM TOpIE, MPEABAPUTEIHHOE Pa3BEPTHIBAHUE, OKOHYA-
TEJIbHOE pa3BepThIBaHUE, OTPE3Ka. DTa MepBas ONEpalHsl BBITOIHIETCS HA TOKapHO-
PEBOJIBBEPHOM CTAHKE, OJJHOIINMUH/IETFHOM WJIM MHOTOILIMUHIEIBHOM TOKAapPHOM aB-
TOMATe;

2) cHsaTHe (PACOK C TPOTHBOIOJOXKHOTO TOPIA BTYJKH Ha BEPTHKAIBHO-
CBEPJIMJIbHOM WJIM TOKAPHOM CTaHKE;

3) cBeplieHHE CMa304HOTO OTBEPCTHS;

4) Hape3aHHEe CMa30YHBIX KaHABOK Ha CICIIHATBHOM CTaHKE.

[Ipu 00paboTKe BTYJIKH U3 TPYObl BMECTO CBEPJICHHSI MTPOU3BOMASIT 3EHKEPO-
BaHME WJIM pacTauMBaHUE OTBEPCTHS, J1aJie€ TEXHOJIOTHYECKUI MapIIpyT COXPaHseT-
csl.

[Ipu 00paboTKe BTYJIKH C Oa3UPOBAHUEM 10 BHYTPEHHEHN MMOBEPXHOCTU PEKO-
MEHAYETCs CIEAYIOIUN TEXHOJIOTUYECKUI MapIpyT 00paOOTKH BTYJIKH:

1) 3eHKkepoBaHME OTBEPCTUS BTYJIKU M CHATUE (pacKu B OTBEPCTUU Ha BEPTU-
KaJIbHO-CBEPJIMIILHOM CTaHKe (TEXHOJOoTn4YecKas 0asa - Hapy>kKHas (MOBEPXHOCTB);

2) NpOTATMBaHUE OTBEPCTHS HA TOPU3OHTAIBHO-TIPOTSKHOM CTaHKE CO cde-
PUYECKON caMOyCTaHaBIMBAIOIICHCS MIA00N, KOTOPYH MPUMEHSIOT, TOTOMY YTO
Topel; He 00pabdoTaH;

3) npenBapuTesbHOE 00TaYMBAHUE HAPYKHOM MOBEPXHOCTH (B 3aBUCHUMOCTHU
OT TOYHOCTH 3arOoTOBKH), MOJpPE3Ka TOPLIOB M CHATHE HAPYXKHBIX (a 4acCTO U BHYT-
peHHUX (hacok Ha TOKaApHO-MHOTOPE3LO0BOM MOJyaBTOMare). bazupoBanue ocyuiecTt-
BJISIETCS 110 BHYTPEHHEW MOBEPXHOCTU Ha PA3KUMHYIO OIPABKY;

4) yncToBoe 0OTaUMBaHNE HAPYKHOW MOBEPXHOCTH, YHCTOBAS MOJIPE3KA TOP-
1a.

[Tpu BrIOOpE MeTo1a Oa3upoBaHMsl CIAEAYyET OTAaBaTh MpeaodYTeHne 6a3upo-

BAaHUIO 110 OTBEPCTUIO, KOTOPOC NMCCT psAa MPCUMYIICCTB:
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1) mpu 06paboTKe Ha )KECTKOW HIIM Pa3KUMHOU OINpaBKe MOTPEHIHOCTh yCTa-
HOBKM OTCYTCTBYET WJIM 3HAYUTEIILHO MEHbINE, YeM IpHU 00paboTKe B MaTpOHE C
KPEIUJIEHUEM 3arOTOBKH IO HAPY>KHOW MTOBEPXHOCTH;

2) Oosiee MPOCTOE, TOUHOE U JEHIEBOE LIEHTPUPYIOIIEE YCTPOMCTBO, YEM Ia-
TPOH;

3) npu KUCIIOJIB30BAHUU OMPABKH MOXKET OBbITh JOCTUTHYTA BBICOKAsl CTEIIEHb

KOHIICHTpAIuu 00pabOTKH.

B kavectBe mpumepa B Taba. 5.2 mpuBENEH MapUIPyT TEXHOJOTUYECKOTO

npoliecca MeXaHU4ecKoi 00paboTKH BTYJIKH, H300paKeHHOU Ha puc. 5.3.
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TexHonaornyeckuii MapuIpyT MEXaHUYECKOU 00pabOTKU BTYJIKU

HanMmeHoBaHHe 1 KpaTKOE COJIEpPIKaHUE OTIe- N
OnepanmoHHbIN ACKU3
paruu
1 2 3

00 | 3aroroButenbHas (I'KM)

05 | Tokapnas ¢ UITY. BeimostHsleTCS Ha CTaHKE ¢ 0 Ry

YITY PT-706. PacraunBanue quamMeTpos 1, 3 $ Z

noJ nuMdoBaHue, 2 HAUMUCTO, OAPE3Ka o he T/ ﬂ
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2

Toxapnas ¢ UI1Y. BeinonsseTcs Ha CTaHKe ¢
UITY PT-706. O6TaunBanue quamMeTpoB 1
(mon nmumdosanue) 2, 3, 4 HAYUCTO, TOJIPE3-
Ka Topua, o0TaynBaHue KaHaBKu 1 1 pacox

15

PangunanpHO-cBepiiIbHASL. BhinonmHseTcs Ha
paauaibHO-CBepIMIIbHOM cTanke 2HS53.

Ceepienune oTBepetuid & 7, mymnoit 10 MM 1
3eHKEpPOBaHUE OTBEPCTHH J HA JUIMHY 5 MM

20

Tepmuueckas HRC 50-55

25

Buyrpunnmdosanbaas. Beimonnsercs Ha
cranke 3227. lllnudoBanue nuamerpos 1, 2
Y TOpla 3 HAYKCTO

(88547,

30

KpyrnonundosansHas. Bemmonssercs Ha
cranke 3A153. [llnudosanue auamerpa 1 u
Topua 2

- )

A7
$125

5.3 KopnycHble netajan

KOpHYCHBIe JcTalIn - 9TO 0a30BEIE ACTAJIN, CIIy’Kalque i1 pa3sMCUICHUS B

HUX COOPOYHBIX €IMHUIl U OTACNIBHBIX JeTaliel. XapakTepHas 0COOCHHOCTh KOPIY-

COB - HAJIMYUC OIIOPHBIX AOCTATOYHO IMPOTANKCHHBIX M TOYHBIX IUIOCKOCTEH U OTBCP-
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ctuil. KoprycHble netanu MOryT ObITh pa3/ieieHbl Ha ABE OCHOBHbBIE TPYIIBL: a) KO-
poGuaroro Tuna (MpU3MaTHIECKHE) C TUIOCKUMHU MMOBEPXHOCTSIMH OOJIBIITNX Pa3MEpOB
Y OCHOBHBIMHU OTBEPCTUSAMH, OCH KOTOPBIX PACIOJIOKEHBI NAPAILIETBHO WM MOJ yT-
JgoM; 0) (rmaHIEeBOro TUMa C MIOCKOCTAMH, SBISIOUIMMUCS TOPLIOBBIMH MOBEPXHO-
CTSIMH OCHOBHBIX OTBEPCTHUH.

U Te, u npyrue Kopmyca MOTYT OBITh pa3bEMHbBIE U HEPAZHEMHBIE.

PaccMoTpum TexHOIOTrHYeCKHil MapuIpyT oOpabOTKU KpoHIITeHa (puc. 5.4),
OTHOCSIIErocs K JeTainsiM KopoOuaToro tuna. KpoHIITeH ycTaHOBIIEH B MalllMHE Ha
I0CKOoCTh A. B oTBepcTum kpoHmTeitHa & 47JS7 HaXOaUTCsS MOAIIUITHAK KaueHHUS,

SABIIAIOLIMKACS OIIOPOU JIJISI BaJia.
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t Omaubra Twn mounocrmu (MOCT 1855 -55)

2 Omaubry nodbepenyme cmapenuro

3 HeyradamHeie rpedenswee OmAnOHEHUA
pasrmepob ombepcmuu Hi4 Fanob k4
Dcmo apHsIY 4 ’

u Moedensusie omrponenus y2nobsis
pasmepob * i%d—
5 Mamepuar (Y- 40 (1007 1412~ 7))

100

Puc. 5.4

OcHogéHble mexHo102UuYecKue 3a0auu

ToyHOCTE pa3zMepoOB:

- TOYHOCTb JIMAMETPOB OCHOBHBIX OTBEPCTHUM IOJ NMOAIIAIHUKA UMEET /-1
KBaJIUTET C MIEPOXOBATOCThIO R, = 2,5-0,25 MkM, pexe 6-if kanuteT R, = 0,63-0,08

MKM;

b
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- TOYHOCTb MEXKOCEBBIX PACCTOSHUHN JJISl MIJIMHIPUIECKUX 3yOUaThIX Mepe-
Jla4y ¢ MEXIEHTPOBbIMU paccTtossHusMU 50-800 MM oT £ 25 10 + 280 MKM;

-  TOYHOCTBH PACCTOSIHUWA OT OCEW OTBEPCTHM A0 YCTAHOBOUHBIX IIOCKOCTEU
KOJIeOJIeTCs B IUPOKKUX TMpezenax ot 6-ro a0 11-ro kBanurera.

To4yHOCTH (HOPMBI:

- U1 OTBEPCTHM, MPEIHA3HAYCHHBIX ISl MOAIINITHUKOB KAYE€HHUS U CKOJIb-
YKEHUs, JOMYCK KPYIJIOCTH M JOMYCK MPOQUIs MPOJOJIBHOTO CEYEHHUs HE JIOJKEH
npeBbImath, (0,25-0,5) mons gonycka Ha JUaMeTp B 3aBUCUMOCTH OT TOYHOCTHU THIIA
WJIU TIOALINITHUKA;

- JIONYCK NPSMOJIMHEMHOCTH ITOBEPXHOCTEH MpPWIEraHUs HE JOJDKEH Ipe-
BoIaTh 0,05-0,20 MM Ha BCel AJIMHE;

- JIOMYCK INIOCKOCTHOCTH MOBEPXHOCTEMN CKoJibkeHus 0,05 MM Ha JuHe
I m.

To4YHOCTH B3AUMHOI'O PAaCIIOJOXKCHU A HOBCDXHOCTCﬁI

- JIOMYCK COOCHOCTH OTBEPCTHUM IMOJ MOAIIMIIHUKK B MPEAENaX MOJOBUHBI
II0JISL TOIyCKa Ha IMAMETP MEHBILIEr0 OTBEPCTHS;

- JIONyCK TapajuieIbHOCTH ocell oTBepctuil B mpenenax 0,02-0,05 MM Ha
100 MM OIMHBL

- JIOMYCK MEPIEHIUKYISIPHOCTH TOPLOBBIX MOBEPXHOCTEH K OCSIM OTBEpP-
ctuii B npeaenax 0,01-0,1 mm Ha 100 MM panuyca;

- Y Pa3beMHBIX KOPIYCOB HECOBIIAJICHUE OCEH OTBEPCTUM C IUIOCKOCTBIO
pazbema B npegenax 0,05-0,3 MM B 3aBUCUMOCTH OT TUAMETPA OTBEPCTUM.

KadecTBO OBEepXHOCTHOTO c0s. [1lepoXoBaTOCTh MOBEPXHOCTEN OTBEPCTUI

Ra = 2,5-0,25 mxm (st 7-ro xBanuteTa); Ry = 0,63-0,08 MxM (st 6-To KBaIuTeTa);

noBepxHocTel npuieranus R, = 6,3-0,63 MkM, moBepxHoCTel ckoabxkeHus R, = 1,0-

0,2 MKM, TOPLIOBBIX IMOBepxHOCTel R, = 6,3-1,25 MkM. TBepa0oCTh MOBEPXHOCTHBIX

CJIOEB W TpeOOBaHUS K HAIMYMIO B HUX 33JIaHHOTO 3HaKa OCTATOYHBIX HAMPSKEHUN

PETJIAaMEHTHUPYIOTCS JOCTATOYHO PEJIKO U JUIsl 0COO0 OTBETCTBEHHBIX KOPITYCOB.
Ilpumep. JIns paccMaTpuBaeMoil eTaIl «KPOHIITEUH» (puc. 5.4):

- TOYHOCTBH pa3MepoB moBepxHoctel mo 1T6 - Het, moBepxuoctu o 1T7 -J

47J)s7 (D 4711), pazmep ot ocu oTBepctus & 47JS7 10 yCTaHOBOYHOM IUIOCKOCTH A
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no 1T10 - 70h10; Bce ocranbHBIE pa3Mepbl TUaMeTpalibHble W JUHeWHbie mo |1 T11-
IT13;
- TOYHOCTH (hopmbI TIpoduiis pomoapHOTO ceueHus He 6omnee 0,008 MM y
orBepctus & 47Js7,
- TOYHOCTBH B3aUMHOTO PACIIOJIOKECHUS MOBEPXHOCTEH:
a) JOIYCK TapauIeIbHOCTH OCH OTBepCcTHs & 47Js7 OTHOCUTENBHO YCTaHOBOYHOMN
mrockoctu He 6oiee 0,02 mwM;
0) JOMYyCK CMELIEHHUS] OT HOMUHAJILHOI'O PAaCIOJIOKEHHSI OCe OTBEpCTUM HE Ooliee
0,12 mm;
B) JIOMYCK MEPICHINKYIIPHOCTH OCH OTBEPCTHSI TOPIIOBBIX IJIOCKOCTEH OT-
HOCHUTEIIBHO ITocKocTH B He 6omee 0,02 mm;
- Ka4ecTBO MOBEPXHOCTHOTO CJIOS:
a) MEepOX0BaTOCTh MOBEPXHOCTEH oTBepcTrs & 47Js7 R, = 1,25-0,63 |(7-i kimace mie-
POXOBATOCTH);
0) MmepoxoBaTOCTh TOPIOBBIX MOBepXxHOCTEN b 1 B u ycranoBounoit miockoctu A R,
= 2,5-1,25 MxmM (6-1 KJ1acc MEpOXOBaTOCTH);

B) OTJIMBKY IOJIBEPTHYTh CTAPEHUIO.

Mamepuan u 3a20moexu 0,151 KOpRycHvIX 0emaneil

B MammHOCTpoeHuu 1Sl MOJYYeHUsl 3arOTOBOK IIMPOKO HMCMOJB3YIOTCS Ce-
peiii yyryn mapok CU15, CU18, CU24, moauduiMpoBaHHbIN U KOBKUN YyT'YyHBI, yT-
JIEPOJUCTHIE CTAIN; B TYpOOCTPOEHUN M aTOMHOW TEXHUKE — HEP KaBEIOILME U YKapo-
IIPOYHBIE CTAJIM U CIUIABBI; B ABUACTPOEHUU - CHUIYMUHBI U MarHUeBbIE CILJIaBbl; MIPU-
OOpPOCTPOCHUHU - TJIACTMACCHI.

UyryHHbIE W CTajJbHbIE 3arOTOBKHM OTJIMBAIOT B 3E€MJIIHBIE M CTEP’KHEBbBIE
¢dopMbl. J{J1s1 CITIOKHBIX KOPIYCOB C BHICOKMMH TPEOOBaHUSIMH MO TOYHOCTU U HIEPO-
XOBaTOCTH (KOpITyca LIEHTPOOEKHBIX HACOCOB) PEKOMEHAYETCS JUThE B 00OI0YKO-
BbI€ (POPMBI U MO BBIMJIABISIEMBIM MOJIEIISIM.

3aroTOBKM W3 AJIFOMUHHUEBBIX CILIABOB IMOJYYalOT OTJIMBKOM B KOKHWIIb U IOJ

JAaBJICHUCM.

120



3aMeHa JIUTBIX 3arOTOBOK CBapHBIMU MPOM3BOAUTCS JJI CHIM)KEHHS Beca U
HPKOHOMHUHU MaTepuana, Ipy 3TOM TOJIIIMHA CTEHOK KOPITyca MOXKET ObITh YMEHbIIIEHA
Ha 30-40 % 1o cpaBHEHUIO C TUTHIMU KOPITYCAMH.

PaccmaTpuBaeMblii KpOHIITEHH M3TOTaBIMBACTCS JTUTHEM (B pa3oBbie (hOPMBI
C MAaIIMHHON (OPMOBKOM MO JAEPEBSIHHBIM MOJEIsIM. Marepuan - cepblii 4YyryH

CU2l.

OcHoeHbvle cxempl 0a3upoeanus

[Ipu 006paboTKe KOPIMYCHBIX JETalIei UCHOIB3YIOTCS CIEAYIOUEe METOIbI Oa-
3UPOBAHUS:

- 00paboTKa OT IJIOCKOCTH, T.€. BHAYAJIE OKOHYATEIHHO 00pabaThiBalOT yC-
TaHOBOYHYIO IUTOCKOCTh, 3aT€M INMPUHUMAIOT €€ 32 YCTaHOBOYHYIO 0a3y W OTHOCH-
TEJIbHO Hee 00paldaThIBaIOT TOYHBIE OTBEPCTHS;

- 0o0paboTka OT OTBEpCTHS, T.€. BHaUajge OKOHYATEILHO 00pabaThIBalOT OT-
BEPCTUE U 3aTE€M OT HEro 00pabaThIBAIOT IIOCKOCTD.

Yame npumeHseTcss 00padoTka OT MIIOCKocTH (0a3upoBaHue 0osee IpocToe 1
yno0HOE), 0JTHAKO O0Jiee TOUHBIM SIBISIETCS 00padOTKa OT OTBEPCTHUS, OCOOCHHO MpHU
HAJIMYUU B KOPITyCaX TOYHBIX OTBEPCTHM OOJBIINX pa3MEPOB U MIPU BHICOKOM TOYHO-
CTH PacCTOSHUSA OT MIOCKOCTH JI0 OCHOBHOTO OTBEPCTHS (HApUMep, KOpIyca 3aJHUX
0a00K TOKapHBIX U NUIM(OBATLHBIX CTAHKOB).

[Ipu paboTe mepBBIM METOJOM TPYIHEE BBIACPKUBATH JBA TOYHBIX pa3Mepa -
JTUaMEeTpP OTBEPCTHUS U PACCTOSIHHE JI0 TUTIOCKOCTH.

[Ipu Ga3upoBaHWM KOPIYCHBIX JACTAJICH CTApAIOTCS BBIICPKUBATH MPHUHITAIIBI
COBMEIILICHHS U TTIOCTOSTHCTBA 0a3.

B kavectBe mpumepa B Tabna. 5.3 mpuBeneH MapUIPYT TEXHOJOTUYECKOTO

IpoIiecca MeXaHn4eCKoi 00paboTKH KpOHIITeHHA (puc. 5.4).
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Tabmua 5.3

TexHoIOrnYecKuii MapIIpyT MEXaHUUECKO 00padOTKU KPOHILITeHA

HaumenoBanue u KpaTKO€ COACPIKAHUC OIIC-

OrnepalinOHHBIN 3CKU3

panuu
1 2 3
05 | BeprukansHo-dppe3epHas. BepTukansHo- 105 % x —_R’z,@_
dpesepusbrii cranok 6M1211. [Tpucmocobie- T
HUe crernuanbHoe. Ppe3epoBaTh MIOCKOCT Ao — K3 &
1 mox nundoBanue TT] r—L I
10 | PagunansHO-cBepauiabHas. PaguansHo- GO [ A4
CBepMIIIbHBIN cTaHoK 2HS53, mpucnoco0iie- f} 4 S @h%
HHUE — KOHIYKTOP b % Hat S doons
1. Caepnuth yeThipe oTBepcTHs 1 U 2 ‘ ’ e S } " '\J\?
2. 3eHKepoBaTh YETHIPE OTBEPCTHUS 2 U JIBA 4 - N NN N
oTBepCTHs 3 AV it o g/,i,\] %ﬂ
3. PasBepHyTh JBa OTBEpCTHS 3 ‘ @lea.2 7]
15 | ToxapHO-BuHTpOe3HasA. ToKapHBI cTaHOK T A Bud 4
16K20. [IpucniocobneHue — TUMa «yroib- NN
HuK». Pacrounts otBepeTue 1, packy 2, S 245
1oJipe3aTh Topell 3 Mo/ TOHKOE pacTauynBa- §V R 04k f
HUe U o0TaunBaHue (00paboTKa MPOTUBOIIO- Sy 4!
JIOXKHOTO TOpIIa HE MOKa3aHa) ) _;_J LL < :
v Q)
7T A ~
25 | PaguanpHo-cBepiunabHas. CTaHOK pajnaib- bomb M6 - 81 - R\zy
HO-cBepnmIbHEI 2H53. TIprcnocobnenne — © (©190/209]A)
KOHAYKTOp. CBEpNTh, 36HKEPOBATh, Hape- W
3aTh pe3b0y B UeThIpex oTBepcTusx 1 (ob6pa- % !
0O0TKa OTBEPCTUI HE MTOKa3aHA) . S | %
g8
NEE!
AT
35 | ITnockonumndoBanbHas. CTaHOK TIOCKO-

nudoanbHbIil 35722, Ipucnocobnenue
cneunanbHoe. llnndoBaTh MI0CKOCTH OCHO-
BaHUsA | HAUMCTO
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1 2 3
40 | AnmasHo-pacrounas. CTaHOK JJisi TOHKOU \\\ & 7 E
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5.4 Ppruarn

K nmeranmsiMm kimacca peluaroB OTHOCATCS COOCTBEHHO pPbIYaru, TATH, CEPBIH,
BUJIKH, OaJTaHCHPHI, ATYHBI.

Pbryaru sBNsiIOTCS 3BEHBSMHM CHCTEMBI MAIllMH, amnmnaparoB, NpuOOpOB, MpH-
cnocoOnennii. CoBepinasi kKauaTeaIbHOE WIIM BpallaTeIbHOE IBMKEHUE, PhIYary mepe-
TAI0T HEOOXOIUMBIE CHJIBI M JBMIKEHHUS COTPSIKECHHBIM ACTAIISIM, 3aCTaBIIsAS UX BBI-
MOJIHATh TpeOyeMble MepeMelIeHUsl ¢ HajuIexaliel ckopocThio. B npyrux cioydasx
phIUarv, HalpuMep MPUXBATBI, OCTAIOTCS HETIOJIBIKHBIMU M (DUKCHPYIOT OTHOCH-
TEJILHOE MOJI0KEHNE COTPSKEHHBIX JIeTaleH.

JleTanu kjacca pbl4aroB MMEIOT JIBAa OTBEPCTHS WJIM OOJIbIIE, OCH KOTOPBIX
PacoIOKEeHBI TTApAIUICIBFHO WX O MPSMBIM yTIoM. Teo phl4aroB MpeacTaBIIsIeT
coOOl CTEep)KEeHb, HE OO0JQJAIONMIMKA JTOCTaTOYHOM KECTKOCThIO0. B meranmsx storo
KJIacca, KPOME OCHOBHBIX OTBEPCTHH, 00pa0aThIBAIOTCS IITMOHOYHBIC WITH MIIUIEBbIC

Mapbl, KPEMeKHbIE OTBEPCTUS U NPOPE3U B royioBKax. CTEpKHU pblYaroB 4acTo HE

00pabaTkIBaIOT.
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OcHogHble mexHonozcuuecKue 3a0a4iu

To4yHOCTh PasMEpPOB. OTBepCTI/IH - OCHOBHBIC U BCIIOMOTI'aTCJIBbHBIC 621351, I10-

BEPXHOCTSIMHM KOTOPBIX PbIYarv ¥ BUJIKHA COIPATAIOTCS C BAJUKAMU, IIPOEKTUPYIOT Y
pBIYAroB U MAapHUPHBIX BWIOK 1o H7-HY, a y Bunok nepexntoyeHus s yMeHbIIe-
HUS [lepeKoca npu oceBoM nepemenieHnu — o H7-H8. TouHoCTh paccTossHUN MEXKIY
NapaJJICIbHBIMKA HCIIOJHUTEIBHBIMUA ITOBEPXHOCTSMU BHWJIOK IIEPEKIIIOUYEHUSI Ha3Ha-
garoT o H10-H12. PaccTostHus mexny ocsiMUM OTBEPCTHMH OCHOBHBIX M BCIIOMOTa-
TENbHBIX 0a3 PhIYAroB JOJHKHBI COOTBETCTBOBATH PACUETHBIM; JIOMYCKAEMbIE OTKJIO-
HEHUsI B 3aBUCUMOCTH OT TpeOyemMoi TouHOoCTH KoJieOores ot + 0,1 g0 + 0,025 Mm.

TounocTs hopmbl. B 6onbIMHCTBE cydaeB 0cOObIX TPeOOBaHUN K TOUHOCTHU

(GbopMBI TIOBEPXHOCTEM HE TPEABSIBIACTCS, T.€. MOTPEITHOCTH (OPMBI HE JOJIKHA
MPEBBIIIATH JOMYCK HA pa3Mep.

To4HOCTh B3aUMHOI0 pacnoiokeHud. J[J11 XOpouero npuiaeraius moBEPXHO-

CTEH OTBEPCTUHN K COIPSKEHHBIM JIETAISIM OCH MOBEPXHOCTEN OTBEPCTUH - BCIIOMO-
raTeslbHbIX 0a3 phIYaroB JOJKHBI OBITh MapajulesIbHbl OCSIM MOBEPXHOCTEH OTBEP-
CTHI — OCHOBHBIX 0a3; fnomyckaemoe otkiaonenue (0,05-0,3)/100 mm.

VY pbIuaroB, UMEKIIUX IJIOCKWE 00pabaThIBa€MbIE CTOPOHBI, B HEKOTOPBIX
ciaydasx (mo ciy:keOHOMY Ha3HA4eHUI0) OOYCIIOBIMBAETCS MEPIEHIUKYISIPHOCTD
oceill OTBEPCTHUH OTHOCHTEIBHO IIOCKOCTH C JoMyckaeMbiM oTkionenuem (0,1-0,3)
/100 MM pauyca.

KauecTBo nmoBepxHOCTHOTO cJios. [IlepoxoBaTocTh MOBEPXHOCTH OTBEPCTUH Y

pBIYAroB M BUJIOK B 3aBUCHUMOCTH OT TOYHOCTH JIMAMETPOB OTBEPCTUH Ha3HAYAIOT
R, = 2,5-0,5 MKM, IepoX0oBaTOCTh UCHIOJHUTEIBHBIX MIOBEPXHOCTEH y pbryaroB 0,63-
2,5 y BwiIok nepekitoueHus 1,25-2,5 mxm. [[ns yBennueHusi cpoka CiryKObl TBep-
JIOCTh MUCTIOJHUTENBHBIX MOBEPXHOCTEHN pblyaroB u Buiiok ycranaiauator HRC 40-
60.

IIpumep. [Ins paccMarpuBaemMoro psiuara (puc. 5.5):

- TOYHOCTh pa3MepoB OCHOBHBIX oTBepcTuid 22H7, 20H7, nomyck Ha pac-
CTOSTHUE MEXK]y ocsiMu oTBepcTuid coctasisieT 0,02 mM;

- To4HOCTH (popMmbl. OCOOBIX TpeOOBaHUI HE MPEABABISICTCS, T.€. MOTPEIII-

HOCTb ()OpPMBI HE JIOJKHA MPEBBIIATH I0MYCKa Ha pa3Mephl;
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- TOYHOCTh B3aMMHOT0 pacmnojiokeHus. Jomyck Ha MepreHIUKYJISIPHOCTb
OCEN OTBEPCTUH OTHOCHUTEIBHO IIOCKOCTH A cocTaBiiteT 0,02 Mm;
- IIEpOXOBATOCTh OTBepCTUH R, = 2,5 MKM, TOp1OB OOOBIIIEK - 2,5 MKM.

OcranbHble ToBepXHOCTU R, = 40 MKM.

Mamepuainvl u 3a20moeKu 011 pbluazoe

B kauectBe mMaTepualioB Jisi U3TOTOBJICHUSI PhIYAroB CIYKaT: CEPbIA UyTYH
mapok oT CH12 no CY24, xoBkuii uyryn mapok KU35, KU37 u np., ctanb oObI4HOTO
Ka4yecTBa MapKu 3 U KOHCTPYKIMOHHBIE cTanu Mapok 20, 35, 45, 40X.

PaGoTatonue npu HE3HAYUTENBHBIX HArpy3Kax phlYard W3rOTABIMBAIOT U3
riacTMacc.

Bri6op Marepuana 3aBUCUT OT CIY>KEOHOTO Ha3HAYEHUS U SKOHOMHYHOCTH
W3TOTOBJICHUS AeTanu. Pbryaru ciokHOW (OpMbI MOTYT OBITH JIOCTATOYHO IKOHO-
MUYHO U3TOTOBJICHBI U3 3aTOTOBKU-OTIMBKH. JJis AeTanel, paboTaronux B MalInHax
1o HeOOJIBIIUMU, HEYAAPHBIMU HArpPy3KaMH, BEHIOUPAIOT MEHEE IOPOTO U MPOYHBINA
cepblii uyryH mapok oT CU12 no CY18. Jleranu, ucnsIThiBaromuye 00Jjiee 3HAUUTEIb-
HbIC HArpy3KH, U3TOTABIMBAIOT U3 00Jiee MPOYHOrO U JOpororo uyryna mapok CU21
u CU24. JIns HexecTKHUxX nerajneil, paboTaroumx ¢ TOJYKAMH U yAapaMH, HEIOCTa-
TOYHO BSI3KUU CEPBIM YYTYyH SIBIISETCS HEHAJEKHBIM MAaTEPUAJIOM U 3aMEHSETCS KOB-
KM 4yryHoM. [Ipu moimydyeHun KOBKOTO 4yryHa OOs3aTEbHBIM CTAHOBUTCS OTXKWUT,
MoCJe KOTOPOr0 3aroTOBKH KOPOOATCS W JOJDKHBI JOTOJHUTEIBHO IOJBEPraThCs
MpaBKe.

BBenenne OMOTHUTEIBHBIX ONEpPAlMil OT)KUTa U MPaBKU YIAOPOXKAET 3aro-
TOBKH, TIO3TOMY B PsJI€ CIIy4aeB phluaryd U3rOTABIMBAIOT U3 CTAJIH.

UyryHHbIE 3arOTOBKHM PhIYAaroB MOJIY4YalOT OOBIYHO JUTHEM B mMecyaHbie Gop-
MbI, OT()OPMOBAHHBIE TI0O MEXAHUYECKUM MOJIesiM. [Ipy mOBBIIIIEHHBIX TPEOOBaHUSIX
K TOYHOCTH OTJIMBOK 3arOTOBKH OTJIMBAIOT B 0007109KOBbIE (hOpMBbI. OTIUBKHU U3 KOB-
KOT'0 YyryHa CJEAyeT NOABEPTaTh OTKUTY U MOCIEAYIOLEH NPAaBKe MJIsI YMEHBIICHUS
ocTaTo4HbIX aedopmanuii. [Ipunycku Ha 00pabOTKY U AOMYCKH HA pa3Mephbl OTIMBOK

pBIUAroB JIOJDKHBI OBITH HE OoJiee ykazanHbx B 'OCT 26645-85.

125



CranpHble 3arOTOBKM PbIYaroB MOJYYarOT KOBKOW, INTAMIIOBKOW, JTUTHEM IO
BBITVIABIISIEMBIM MOJICIISIM U pexe cBapkoi. [Ipu mTammoBke 3aroToBOK B HEOOJIb-
MIMX KOJMYECTBAaX MPHUMEHSIOT MOAKIaAHbIe mTammbl. C yBeauueHueM Maciitada
W3FOTOBJICHHSI 3arOTOBOK 00JI€€ SKOHOMUYHOM CTaHOBHUTCS IITAMIIOBKA WX B OTKPBHI-
TBIX W 3aKpBITHIX MITamMnax. B cepuilHOM NMPOU3BOACTBE IITAMIIOBKU BBIMOJHSIOT Ha
IITAMIIOBOYHBIX MOJIOTaX, (PUKIUOHHBIX U KPUBOIIMIIHBIX IIPECcCax, a B KpymHOCe-
PUIHOM ¥ MacCOBOM IIPOM3BOJCTBAX — HA KPUBOIIUIIHBIX IIPECCAX U TOPU3OHTAIBHO-
KOBOYHBIX MallliHaX. /{5 MOBBILIEHUSI POU3BOAUTEIBHOCTU U YMEHBIIEHUs cebe-
CTOMMOCTH LITAMIIOBAHHBIX 3arOTOBOK MX IPEIBAPUTEIIbLHOE (POPMOBAHHE B MacCCO-
BOM IIPOHU3BOJICTBE B PsIJI€ CIIydaeB MPOU3BOIAT Ha KOBOYHBIX Bajblax. [Ipurycku Ha
00pabOTKy M JIOMYCKH Ha pa3Mephbl 3arOTOBOK phIYAroB, MOJTYYEHHBIX B OTKPBITHIX
HITaMIIax, TOJKHBI ObITh He Ooiee ykazanHbix B 'OCT 7505-89.

JU1st yMEHBILIEHHS TPYAOEMKON MEeXaHM4eCKOl 00pabOTKH, YMEHbILIEHHUS pac-
X0Jla METaJlla U YJy4YIIEHHUs] BHEIIHETO BUJA CIOXHBIX M0 KOHCTPYKTHUBHOU (opme
CTaJIbHBIX PHIYArOB MX 3arOTOBKH BMECTO KOBKH WJIM IITAMIIOBKH MOJIYYAIOT JIUTHEM
IO BBIIUIABJISIEMBIM MOAEIAM. MoJienu 3aroTOBOK M JIUTHUKOBOM CHCTEMBI U3 JIETKO-
IUTABKUX MOJIEIBHBIX COCTABOB, IPUTOTOBJIEHHBIX Ha OCHOBE MapaduHa, MOJIUCTUPO-
Ja, CTeapuHa U MOAOOHBIX KOMIIOHEHTOB, MOJIyYaloT B CIIEHUAIbHBIX Ipecc-(hopmax.
[ITepoxoBaTOCTh MOBEPXHOCTH OTIMBOK IO BHIIUIABISIEMBIM MOJAEIISAM COOTBETCTBYET
R, = 20 mxMm. Jlonmycku Ha pa3Mepsl U IPUITYCKH HA 00paOOTKy OTJIMBOK IO BBHITIIAB-
JSIEMBIM MOJIETISIM PBIYAaroB HE MOJKHBI MpeBbIIaTh yka3aHHbix B [OCT 26645-85.
OTBepceTHs 1O YEPTEXKY TUAMETPOM MEHBIIE 25 MM B 3arOTOBKAax JINTHEM B IECYa-
HbIe POPMBI U IITAMIIOBKOW OOBIYHO HE MOJIYYatOT.

PaboTatouiue npu 3HaYUTENBHBIX HArPY3KaX CTAJIbHBIE PbIYard U3 CPEIHEYT-
JICPOJIUCTON CTaNM JUIsl TIOBBIIICHUSI TTPOYHOCTU TEpe]] MEXaHUYECKOM 00paboTKOM
TepMUYECKH 00pabaThIBAIOT (3aKaJIKa U BHICOKUM OTITYCK).

3aroToBKOM IS pblyara, paccCMaTpUBaeMOro B JAaHHOM Cilydae, SBISETCS
HITAMIIOBKA, OJIy4eHHAs! HA KPUBOILMITHOM ITPECCE.

B kauectBe mpumepa B Ta0ia. 5.4 mpuBeneH MapLIPYT TEXHOJOTUYECKOTO

mpoliiecca MeXaHn4ecKoi o0paboTKH phlyara, H300paKeHHOTO Ha puc. 5.5.
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5.5 3y0uaTnle Koseca

3ybuaTsie Kojeca CIayXaT JUIsl mepefadn KpyTAIEero MOMEHTa OT OJTHOTO BaJia
K JIpyromMy IpH 3aJlaHHOM NEpPEeAaTOYHOM OTHOIIEHHHM YacTOThl BPAUIEHUS OJHOIO
Bajia K JpyroMmy. 3y0udarble KoJjieca MOApPa3ACNA0TCs Ha HUJIMHIPUYECKUE, KOHUYe-
CKHE U YEPBSIYHBIC

[To TexHONOrMYECKOMY MPU3HAKY 3yOUaThie KoJjieca ACNSITCS Ha:

a) MWIMHJIPUYECKUE U KOHUYECKHEe 0e3 CTYNHIIbl U CO CTYIHUIIECH, C TJIaJKUM
WJIY NUIMLIEBBIM OTBEPCTHUEM;

0) MHOTOBEHIIOBBIE OJIOYHBIE C TTIAJAKUM WU ILTUIEBBIM OTBEPCTUEM;

B) UMJIMHAPUYECKHUE, KOHWYECKHUE U YEPBSUHbIC TUTIA (DIaHIa;

F) MUIMHAPUYCCKUC 1 KOHHUYCCKHEC C XBOCTOBUKOM.

OcHogéHble mexHoI02uYecKue 3a0auu

To4YHOCTH pa3MepoB. CaMBIM TOYHBIM 3JIEMEHTOM 3Y6anOFO KoOJICCa ABJISCT-

Csl OTBEPCTHUE, KOTOPOE BBIMOJIHAETCS OOBIUHO MO 7-MYy KBAJIUTETY, €CIIM HET 0COOBIX
TpeOOBAHMIA.

TounocTs hopmbl. B GonbIMHCTBE ciiydaeB 0COOBIX TPEOOBAaHUI K TOUHOCTH

(GhOopMBI MOBEPXHOCTEH HE MPEIBIBISACTC.

To4HOCTHh B3aMMHOTO pacnoJioxkeHus. HecooCHOCTh HauYallbHOUW OKPYKHOCTH

3y04aToro KoJjieca OTHOCUTENBHO MOCaJOUYHbIX TOBEPXHOCTEHN JOIMycKaeTcs He Ooiee
0,05-0,1 MmM. HeneprneHAUKYyIIPHOCTh TOPIIOB K OCH OTBEPCTHS WM Basa (OMeHHE
TOpLIOB) 00bIYHO npuHUMaerca He Ooisee 0,01-0,015 mm Ha 100 MM nuamerpa. B 3a-
BUCHMOCTH OT YCIIOBUH pabOThI KOJieca 3Ta BEJIMYMHA MOXKET ObITh MOBBIIICHA WU

HCCKOJIbBKO YMCHBIICHA.

TBepmocTh pabounx moBepxHOCTEW. B pesymnbpTaTe Tepmudeckoit 00paboTKu
MOBEPXHOCTHASI TBEPJIOCTH 3yOhEB IIEMEHTHUPYEMBIX 3y0UaThIX KOJIEC TOJDKHA OBIThH B
npenenax HRC 45-60 npu rimybune ciost iementanuu 1-2 mwm. [lpu riuanupoBanuu
tBepaocth HRC 42-53, rmy6una cios momkHa O661Th B ipeaenax 0,5-0,8 mwm.

TBepaOCTh HE3aKaTMBAEMbIX MOBEPXHOCTEH OOBIYHO HAXOAUTCS B Mpesesax
HB 180-270.

Jl1s paccMaTpuBaemMoro 3yo4yaToro kojeca (puc. 5.6):
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a) M0CaJO4YHOE OTBEPCTUE BBIIOIHSETCS MO 7-My KBaJIUTETY;

0) TOYHOCTBH (DOPMBI HE 33]1ACTCS;

B) TOYHOCTh B3aHMMHOI'O PACIHOJIOKEHHSI OIPaHUYEHA BEJIUYMHOW TOPLIOBOTO
OMEeHHs IOCKUX MOBEPXHOCTEN OTHOCUTENIHHO Ocu oTBepcTus He 6onee 0,016 mm, a
TaK)K€ BEJTMYMHOW HECUMMETPUYHOCTH IIIIOHOYHOI'O 1a3a OTHOCUTEIBHO OCH OTBEP-
ctus He 6oiee 0,02 MM,

') IIEPOXOBATOCTh MOBEpXHOCTH 3yOuaToro BeHua R, = 0,63, orBepcTus u
TopuoB - 1,25 mkm. 3yOuarsiii BeHen 3akanuBaerca TBY no HRC 45-50 Ha rioyOuny

1-2 mwMm.

Mamepuan u 3a2o0moexu

B 3aBucumocTtu oT ciry:keOHOTO Ha3HA4YEHHUs 3y0dUaThle KOJeca M3TOTOBISIOT
U3 yTIEPOAUCTHIX, JISTUPOBAHHBIX CTAJICH, UyTryHa, TUIACTUYECKUX MacC.

JlerupoBaHHbIE CTaM OOECIEUMBAIOT OoJiee TIYOOKYI0 MPOKAIMBAEMOCTh U
MEHBIIYIO Ae(POPMAIHIO TI0 CPABHEHHIO C YTICPOAUCTHIMHU.

Marepuan 3y04aThix KOJEC JOJDKEH 00JiajaTh OJHOPOJHON CTPYKTYpPOH,
o0ecnieunBaroIIeld CTaOUIBHOCTh pPa3MEpoOB IOCIE TEPMHUUYECKON 00paboTKH, OCO-
OEHHO 10 pa3Mepy OTBEpCTUH U mary kojiec. HectabmibHOCTh BO3HUKAET MOCIE 11e-
MEHTAIlMM ¥ 3aKaJIKh, KOT/Ia B 3arOTOBKE COXPAHSETCS OCTAaTOYHBIA ayCTEHUT, OHA
MOKET TaK)Ke BO3HUKHYTH B PE3YJIbTATE HAKJICTA U IIPU MEXaHMYECKOM 00padoTKe.

VYcraHoBiieHO, YTO HamOoJIbllIee KOpOOJIeHUE JaeT IEMEHTAIUus U MEHbIIee
3aKalika, IMOATOMY YacTO MCIpPAaBIIEHUE KOPOOJICHUS U TIOBHIIIEHNE TOYHOCTH IIIEBHH-
TOBaHHEM IPOU3BOIAT HE JI0 IEMEHTAINH, & MEX/Ty IIEMEHTAIIUEH 1 3aKaIKOM.

[Tpu U3roToBICHUN BHICOKOTOYHBIX KOJEC PEKOMEHIYETCsl YepeioBaTh MexXa-
HUYECKYI0 00pabOTKy € omnepainusiMd TEPMHUUYECKOM CTaOMIM3aluUd pa3MepoB IS
CHSITUSI BHYTPCHHHUX HAIPSKEHUM.

PaznuuaroT oCHOBHBIE BHIBI 3aTOTOBOK 3yOUaThIX KOJIEC MPU Pa3HbIX KOHCT-
PYKITUSX U CEPUHHOCTH BBIMYCKa: 3arOTOBKA M3 IMPOKATa; MOKOBKA, BHITIOJHEHHAS
CBOOOJTHOM KOBKOW Ha KOBOYHOM MOJIOTE; IITAMIIOBAHHAS 3arOTOBKA B TIOJIKJIATHBIX

mTaMIIax, BBIIIOJJHCHHBIX HAa MOJIOTAaX MJIM IIPCCCax; IMITaMIIOBAHHAA 3arOTOBKA B 3a-
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KPEIUICHHBIX IITaMIIaX, BBIIOJHEHHBIX HA MOJIOTax, Mpeccax M TOPU30HTAIBHO-
KOBOYHBIX MalllMHAX.

3aroToBKH, MoJdy4yaeMble CBOOOIHOIM KOBKOW Ha MOJIOTax, MO KOHPUTypaluu
HE COOTBETCTBYIOT (hOpMe rOTOBOI AETali, HO CTPYKTypa MeTaiia Giaronapsi KOBKe
YIIy4IIAeTCs 110 CPABHEHUIO C 3arOTOBKOM, OTPE3aHHOM ITUJION OT MPYTKA.

[ItamMmnoBka 3aroTOBOK B 3aKpbITBIX LITAMIIAX HUMEET P NPEUMYILECTB:
CHIDKAETCSl pacxo/i METaJlla U3-3a OTCYTCTBUS 0011051, popMa 3aroTOBKH OJIMXKE K Io-
TOBOW JETali, CHUXKAETCSI ce0ECTOMMOCTb, 3KOHOMUS MeTajlia cocTasisieT oT 10 1o
30 %. OHaKO OTMEYAETCS MOBBIIIEHHBIA PACXO/] IITAMIIOB.

HITamnoBka Ha mpeccax UMeeT OOJIbIIOE IPEUMYIIECTBO MEPE]] ITaMIOBKON
Ha MOJIOTax: IMOJYYaeTcsl TOYHAs IITAMIOBOYHAs 3aroTOBKA, MPUITYCKH M HAITyCKU
Menble Ha 30 %, no koH(puUrypauuu 3arotroBka Oimxke K roroBoi neranu. Ha npec-
cax MOXHO IITaMIIOBaTh C IPOLIMBAHUEM OTBEPCTHSI.

[IITaMOBKOM Ha TOPU30HTAIbHO-KOBOYHBIX MAIIMHAX M3TOTOBIISIOT 3aro-

TOBKH SY6anBIX KOJIEC C XBOCTOBHMKOM HJIM C OTBCPCTUCM.

Ocnognble cxembl 6a3uposanus

Br16op 6a30BbIX MOBEPXHOCTEH M pa3pabOTKa TEXHOJIOTHYECKOTO Mpoliecca
3aBUCST OT KOHCTPYKTHBHBIX (DOpM 3yOUaThIX KOJIEC, TEXHUYECKUX TPEeOOBaHUI U
oOweMa BolitTycka. st Hanbosee pacpoCTpaHeHHBIX 3y0UaThIX Kojiec 7-8-i creneHu
TOYHOCTH B OOIIIEM MAIIMHOCTPOCHWW BHAUajie TOJIHOCTHIO 00pabaThiBaeTCs OTBEp-
CTHE ¥ TIOJITOTABIIMBACTCS Kak 0a30BOE ISl YCTAHOBKH JICTAJIM Ha OMPABKE MPH TIO-
cieayrolieit oopaboTke.

MapmipyT TEXHOJOTHYECKOTO TPOIlecca MEXaHUIECKOW O00paOOTKH ITWITHH-

pHUYECKOTro 3y04aToro Kojeca, n300paXeHHOro Ha puc. 5.6, MpeacTaBlieH B Ta0JI. 5.5.
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6. SAKJIFOYEHUE

B nmaHHOM pasneiie IOSCHUTEIBHOW 3allMCKU JAal0T OCHOBHBIC BBIBOABI II0
PELICHUIO TIOCTABIEHHBIX B KYpPCOBOM IPOEKTE 3aJay, TEXHUKO-IKOHOMHYECKYIO
OLICHKY IIPUHATBIX B IIPOCKTE TEXHOJOTHUUECKUX U TEXHUUECKUX pereHui. [Ipu stom
HEOOXOJMMO KOHKPETHO YKa3aTbh, 32 CUET KaKWX TEXHOJIOTHMUECKHUX WUIU KOHCTPYK-
TOPCKUX MEPONPUATUN JTOCTUTHYTHI IOJOKUTENBHBIE PE3YyJIbTAThI: MTOBBIIIEHA IPO-
U3BOJIUTEIBLHOCTh TPyAAa U OOOpPYAOBAHMS, YIYUYIIEHO KAa4eCTBO MPOAYKIUHU U T.I.

Ocoboe  BHMUMaHue  cieayeT  YIEIUTb  OPUTHMHAIBHBIM  pa3paboTKaM.



CIIMCOK JIMTEPATYPBI, PEKOMEHJIYEMOM JJIsI KYPCOBOI'O
NPOEKTHUPOBAHMUSA

OcHoBHas

1. Texnonorus mammHocTpoeHus: B 2 kH. KH.1. OCHOBBI TEXHOJIOTUM Mallu-
HocTpoeHus: Yuel. mocoO. [Jms Byzos/ D.JI. Kykos, N.W. Kozaps, C.JI. Mypamkun
u np.; [log pen. C.JI. Mypamkuna. — 2-oe u3a., gomn. — M.: Beicur. mk., 2008. — 278 c.

2. Texnonorus mammHoctpoenus: B 2 ku. Ku.2. [IponsBoacteo neranen ma-
muH.: Yueb. moco6. Jnsa Byzos/ O.JI. Kykos, .. Kozaps, C.JI. Mypatmikus u ap.;
[Ton pen. C.JI. MypamkuHa. — 2-oe u3f., 1om. — M.: Beicm. mk., 2008. — 296 c.

3. Mamanun A.A. Texnonoruss MalmMHOCTPOCHUs: yueO aiisi By30B. M.: Jlansb,

2010.-512c.

JlonosiHuTENbHAS

1. Auopees I'"H. u np. IIpoexkTupoBaHUE TEXHOJIOTHYECKON OCHACTKH MEXaHO-
cOOpPOYHOTO MPOU3BOJICTBA: Yueh mocodue st By30B. — M.: Beicir. mik., 1999. — 415
C.

2. I'opoayesuu A.®., Illkpeo B.A. KypcoBoe MPOCKTUPOBAHKE IO TEXHOJIOTHH
MaIlMHOCTPOEeHUs: Yuel. mocoOue sl MallIMHOCTPOUT. CIell. BY30B. — 4-¢ u3., Tie-
pepad. u gon. — Munck: Benmeiimn.mk., 1983. — 256 c.

3. Eeopos M.E., Jlemenmves B.U., /[mumpues B.JI. TexHomorus MamimHoO-
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