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4. Conepxanme  pacHeTHO-MOACHUTENLHON  3anNUCKM  (NEpPeUeHb  NMOJLTEeNKAILINX
pa3padoTKe BONPOCOB)
AHHOTALLHSA

OrnapiieHue

BeeaeHue

4.1 Axalnn3 MexXoaHbIX jganHbix. Onucanue y3na uiteauns. CnyxedbHoe nasuadenne

netanu.  Auaaus  COOTBETCTBHA TpeOoBaHWI  vepTeka jetand  TpedOBaHUAM e
Hasnavenus, CpaBHeHHE OTEYECTBEHHBIX W MEPE/IOBBIX 3APYOCAHBIX TEXHOIOIHI M
pelIeHHi. 3a1a4l NPOCKTUPOBAHHS.

4.2 Texnoaoruyecknid pazies. AHanu3 [eXHONOTHYHOCTH JACTAIH W CYHIECTBYIOLLETO

TeXHOJOMHYCCKOro npouecea. Pazpaborka Npe;L1araeMoro BapHaHTa
TEXHONOTMHECKOTO npotecca. PasmepHblid aHains pa3padoTanioro TeXHOIOIHUECKOI(
npoilecca. Pacuer pekUMOB pe3anusi U HOPMHPOBAHHE TEXHOTOTHYECKOro npoLecced,
BrIBOLL.

4.3 KoHCTpYKTOPCKHH.. pazie.l. I IpoexTnposanme NPHCOCODIEHHS A

ppesepopanus  4-x  nazo. TlpoekTupoBaHHe MHOTOWNMHHACIBHON  TOMOBKH /115
obpaboTki 8-MU OTBepCTHIT. T1POEKTHPOBAHHE KOHTPOJBHOTO NPHCTIOCOOICHHS 1A
3aMepa paaraibHoro OueHus. BolBOALI.

4.4, .CipouTeabHplii..pasien. BuiGop n onpejeneHue KOaMHecTBA 000PYUOBIAHMSA.

Onpeieaenye HEOGXOIUMOTO COCTaBA PAdOTAIOIINX U WX YHCACHHOCTH. Onpe/iencHne
IOLAAM  CKIA108. Bpi0Op THNOB TPAHCNOPTHBLIX W FPY30H0ABLEMHBIX CPCACTH
onpeaenenne  ux  Koauvecrtsa, Boidop crnocoda  TpaHcnopTHpoBanus  CTPYAKKH.
[nanuposka vuacika, onpe/eieHne ero OCHOBHBIX pasMepos. BuiBojibl.

4.5 bejonacHOCTh  KM3HelesTelbHocTH. 3.1 Pazpabotka MeponpusiTHH 1o

03/10POBICHHIO BO3AVIIHON cpejibl  Ha MPOH3BOACTBEHHOM YHacTKE. Onpenenenne
CTENMEHH OPHECTOHKOCTH M KATETOPHM B3PLIBOIOKAPHOH W MOKAPHOH ONACHOCTH.
Kaaccudurkauus, npHuMHbl  BOIHMKHOBCHHA M XapakTepHCTHKA UpE3BhIYAHHBIX
cuTyanuii. Beiolbl.

4.6..JkoHoMuueckui..pa3ael.  OpHEHTHPOBOYHBIE — pacyeThl ceDeCcTOUMOCTH

H3IrOTOBJICHMA JleTali. BbiBOdbl

JaknueHHe

budnuorpadHyecKkHil CHHCOK
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AHHOTAILIAA

Kamanos JI.P. Yyacrok Mexaunnyeckoit obpaboTku setanu
«bapaban 605.09.98.493» Yers — Karas, ¢unmuan ®I'BOY, BI1O
«HOYpl'Yy (HUY) B 1. Vere — Karase; 2016, 79c., 32 wuin.,
Oubnuorpaduueckuit crimcok — 11 Hamm., 38 JHCTOB KapT
TEXHOJNOIUYECKOTo Tpollecca, 6 nucroB veprexed ¢.Al, 2 mucra
yeprexed G.A2.

Ha ocHoBe CylIeCTBYIOLIEro TEXHONOIHYECKOrO MpoLecca B JAHHOW JMMIIOMHOM
pabote cripoekTHpoBaH Gojlee COBEpLIEHHbLIH TEXHOIOrHYECKHii mpomece no obpaborke
Aeranu «bapaban» ma 0aze crankoB ¢ YITY. CnpoekTHpoBaHa MHOIOLITHHAETbLHAS
ronoBka. PaspaboTanbl KOHTPONBHOE MPHCNIOCOONEHHE AN KOHTPOJS PajMalbHOTO
Ouenus, ¢ppesepHoe npucnocobieHue.

B crpoutensHoM pasmene JIMIUIOMHOTO [POEKTa BBIMOJHEHA paLHOHAIbHAS
MJIAHHpOBKa  y4acTka  MeXaHuyeckoro  uexa. B pasgene  6esomacHocThb
AM3HE/IEATENTBHOCTH PACCMOTPEHBI Oe30MacHbie YCIOBHS PadOThI.

Mcnonb3oBanue  COpOEKTHPOBAHHOTO —TEXHOJIOTHYECKOTO MpOLEcca  MO3BOJHT
CHH3HUTh CeDECTOMMOCTE M3rOTOBJIEHHS AeTalH Ha | 7,49%.
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BBEJIEHHWE

AKTYalbHOCTh TEMbl

Texnuveckuil nporpecc B MalllMHOCTPOEHHH XapaKTePH3YeTCs Kak yIVUIIeHHEM KOH-
CTPYKLHH MAalllHH, TaK M HelpPepbIBHLIM COBEPIIEHCTBOBAHUEM TEXHOJOIHHM MX TPOH3-
BOJICTBA.

OcHoBHOM 3amauel ABJISIETCA M3NOTOBJICHHE MAUIMH 3a/IaHHOTO KAayecTBa 1PH HaH-
MEHBLIHX 3aTpaTax MaTepHalioB, MHHUMAJILHON Ce0eCTOMMOCTH U BBICOKOH MPOU3BOIH-
TEILHOCTH, DJTa 3ajava MOKeT ObITh pelleHa NyTEM HIMPOKOro MPHMEHCHHsS Mporpec-
CHUBHBIX TEXHOJIOTMYECKHX [IPOLECCOB, OCHACTKM U 0DOpYI0BaHUsA, CPEICTB MEXaHH3a-
MM W AaBTOMATH3AIIMH, CTAHKOB C [IPOIPAMMHBIM VIIPaBICHHUEM.

Llens paboTel cokpameHue BpeMeHH 00padOTKH, MOBBLILLIEHHS KaueCcTBa NPOAYKIIHH,
BHEJPEHUSA MEPELOBLIX TEXHOIOTHIA.

3ajlauamMH NPOEKTHPOBaHUA ABIAIOTCS: paspaboTka TEXHOJIOIHYECKOro Mpollecca,
MPOEKTHPOBaHKAE (Ppe3epHOro IPHCIIOCOOIEHHS, TOTOBKH MHOIOLINHH/EILHOW, KOH-
TPOJIBHOTO NPUCIIOCODIEHHS LUId KOHTPOJIS PaIHANLHOrO OUEHHUs, ONpele/IeHHe IKOHO-
MHYecKoro adexra.

O0BexT paboTsl — co3nanne yuacTka oOpadoTKH neraib «bapabany».

[Ipeamet paboTel — npouecc pazpadoTiu yuactka obpaboTku aetanu «bapabany. Pe-
3yNbTaThl pabOTBI PEKOMEHJIYETCS HCIOIB30BATL MIPH U3rOTOBICHHH jeTaliell tuna «ba-
pabau».

Muer
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I AHAJIM3 UCXO/IHbIX JTAHHBIX

1.1 Onucanue y3na uzgenus. CrnyxebHoe Ha3HaYeHHE NETAIH

Hanunas geranb, n300pamkéHHas B COOTBETCTBHH C PUCYHKOM |.] BXOJHT B cocTaB
cObopku «¥Y3en Benymmit» M CIyKHT AN BOCIIPUSATHS YCHIHS OT TOPMO3HBIX KOJNOJIOK
3JIEKTPOMEXAHHHYECKOr0 TOPMO3a TeJIeXkKKH TPaMBaitHOIro BaroHa.

ITo orBepcruio Q190H8 ycranaBnuBaercs nepexomHol (nanen. Ero kpennenue
ocyuecrnusiercs BoceMbtd Oontamu M10x35-6g T'OCT 7798-79 no oTBepCTHAM
(D10,5H14. [ina nepenayn KpyTAIEro MOMeHTa B COOPKY JIOTIOJTHUTENBHO YCTaHABIHBA-
rotest Wt Th O10m6. HanokeHnHe TOPMO3HBIX KOJIOIOK ITPOHCXOAMT 110 HAPYIKHOMN Mo-
BepXHOCTH I298h14. yerbipe paauyCHbIX nasza BbINOJHEHB Ang Gonee 3hdexTHBHOMH
BEHTHJIALIMK 1M OXJaxaeHus dapabana.

e —— -—

Pucynok 1.1 — Uepréx neranu

JIuer
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I.2AHanu3 cooTBeTCTBUA TPeOOBaHUH HYepTexa JeTalu TpeDOBaHUIM ee Ha3HAYCHHUS

Kopmyc basupyetcs B y3/1e NpHCOEIMHUTEILHOH [TOBEPXHOCTEIO N0 pe3kbe M48, no-
ITOMY JUIA NOJIYYEHHS KayeCTBEHHOMN pe3b00BOM MOBEPXHOCTH ycTaHOBIIEHO TpeboBanne
Ouenns 0,1 u uncrorel Ra 2,5, Jlns kauecTBa cO0pkd M (DYHKUHOHHPOBAHUSA Y34 BBE/E-
Hbl TpeboBanus 1iepoxoBaTocTH Ha (026, D32 wm ero Tople, ITO cAeaaHo 11s obecrneye-
HHA M’EpMETHYHOCTH.

B cootBeTcTBHH ¢ pucyHkom 1.2 n300paméH 3CKH3 y3na, B KOTOpoM paboTaer je-
TdJlb.

Pucynok 1.2 — Dcku3 y3a
.3 CpaBHeHHe OTEYECTBEHHBIX H 11EPEIOBLIX 3apyOEIKHBIX TEXHOIOTHI U PelleHHi

Texnonorus Wiper - abcomoTHO HOBBIH B3M/AA Ha 110Ja4y M 1IEPOXOBATOCTD ITO-
BEPXHOCTH NpH ToYeHMH. Tpebopanne XOpOIEro KavecTsa MOBEPXHOCTH CTAHOBHTCS
XapaKTEPHLIM JUIS MONYYUCTORBIX M, JaKe, JUls YepHoBbIX onepanuid. [Tnacruusl Wiper,
H300paKEHHbIE B COOTBETCTBHM C pUcyHKaMH 1.3 ¥ 1.4 onpesiensioT HOBbIH MOAXOI K
BLICOKONPOHU3BOJHTENBHOMY TOYEHHIO, B OCHOBE KOTOPOTO JIEKHT BOIMOKHOCTE 3HAYM-
TEJIBHOI'0 YBEJTMYCHHS [TO1a4H.

Pucynok 1.3 —I'lnactuna ¢ TexHonorueii WIPER

Juect
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Pucynok 1.4 — I'ltactuna ¢ Texaonoruneid WIPER

KayecTBo B TOUHOCTL 00paboTaHHLIX MOBEPXHOCTEH HAXOAATCH MOJ BIMAHUEM CO-
BOKYMHOCTH (AKTOPOB, TAKMX KaK BeIMYMHA PajHyCa IPH BepIIHHE, 3HAYSHHE NOJauH,
CTEeNeHb HAIeKHOCTH 00paboTKM, BU 3arOTOBKH, CUCTEMa KpEIUIEHHS MHCTPYMEHTA M
yciioBus paboThl.

[IpHHATO CYMTATH, YTO IIPY TOYEHHH TOJA4a HHCTPYMEHTA H €r0 PajIMyc HENOCPENCT-
BEHHO CBS3aHbI C LIEPOXOBATOCTHIO [10BEPXHOCTH,

bonbilas BelM4YMHA NMOAYM COKpAIIALT BpeMs UMKIa 06paboTKH, HO YXY/ALIaeT Kaye-
CTBO 00pabOTaHHOH MOBEPXHOCTH.

boiblioi pasnyc npH BepiIHHE cHOCOGCTBYET XOPOIICH YHCTOTE MOBEPXHOCTH H
JOCTATOYHO MPOYHOH pexyuled KpoMmke. Ho B 3TOM cliiyyae nosiBisercs CKIOHHOCTH K
BUOpALIMAM, CTAHOBHUTCS HEYNOBIETBOPHTENBHBIM CTPYKKO(DOPMHPOBAHHE, CHHKAETCS
BPEMsi CTOMKOCTH MHCTPYMEHTA, YTO ABISETCA CJISACTBHEM YBEIIMYECHUS UTMHBI KOHTAKTa
HHCTPYMECHTA H 3d4roTOBKH. B cBsizu ¢ OTHM Ha 1paKTHKE CYLUIECTBYIOT ONnpeACIIEHHbLIC
OrpaHWYeHMA 110 OTHOLICHHIO K 0Ja4e M paauycy NpH BepiimHe niaacTuHbl. C Lelbio
OTIPOBEPTHYTH 3TO YCTAHOBUBLIEECS 10JIOKEHHE BELIEH, T.e. MOJyYaTh XOpolliee Ka4yecT-
BO MOBEPXHOCTH IpH 00paboTke ¢ GOIBIIMMH MogadamMH, GbUTM pa3paboTaHbl HOBbIE
IIaCTHHBI ¢ TeXHOJIorneH Wiper. B 0CHOBe 5TOH TeXHONOTHH IEKHT CIIEUHATILHO paspa-
DoTaHHOe coueTaHHe (OPMbI BEPIIUHBL C HEKOTOPEIMH [€OMETPHUECKHMH TapaMeTpamH
MIaCTHH H300paKEHHOH Ha pucyHke 1.5,

max

ax

Pucynok 1.5 — Kondurypauus Bepiunnel pesua

3a4nCTHAS KpoMKa maactutbl Wiper obecneunBaeT MHHHMAIBHYIO BBICOTY MHKpPO-
HEPOBHOCTEH, TIPH 3TOM ITPOABIIAETCA TAK HA3BIBAEMbIN PMEKT «BBIFTAXKHBAHAL» N1O-
BepxHOCTH. Tlnactuner Wiper MMEIOT yCOBEpIIEHCTBOBAHHYO FEOMETPHIO peKylLIeh
HacTH. C}r’LL{ﬂCTBY}OT CIICUHAIEHBIC 3d4HMCTHRIC MJIACTHHBI JJId [ijpegcpoﬁa]-[pm, yCcTaHas-
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JIdBaeMble Ha (pe3e HHIKE YPOBHA OCTANBHBIX IUIACTHH H MMEKOIIHE 3a49HCTHYIO KPOMKY
napanjieibHyio 00pabaTeiBacMOil IIOBEpPXHOCTH, KOTOPAs «3a4yHINaeT» 3Ty MOBEPXHOCTh
B npoiiecce pesaHus. Ilonodno rutactuaam Wiper s TodeHusi, OHH pa3paboTaHbl JUIs
YIYYLICHUs Ka4eCTBA OBEpXHOCTH. BO3MOKEH ¥ Ipyroit BapHaHT UX MCHOJIb30BAHHS —
YBEJIIMYEHHE 110/Ia4H [PH TOM Ke YucToTe 00paboTKy.

OObIYHO TOKApHAs OTepalls XapakTePH3yeTCs ONpefeNeHHON HasHAYeHHOH BEJH-
YHHOH T0/1a4H.

Hanprmep, nipy MCHONb30BAHMM TIACTHHBI ¢ MAKCHMAITBHO BO3MOMKHBIM PaMyCOM
1,2 MM Ju1s 06pabOTKH HU3KOJIErHPOBAHHOM CTa ¢ nogaded 0,15 MM/MUH MOMKHO Mo-
NYYHTH IIEPOXOBATOCTH MOBEPXHOCTH Ra = 1 mxm. Ecnu yiBouts nogauy, 1o imepoxosa-
TOCTh TIOBEPXHOCTH OyIeT HaxoauThes B paitone 2,5 MkM. TIpH yBenuueHHH 3HaYEHUHA
I10J1a4H, BBIXOASAIIMM 3a npejensl paboued obnacTh reoMeTpuu IUIACTHHBI, LIEPOXOBa-
TOCTb MOBEPXHOCTH BOODILE CTAHOBHUTCS HEYAOBIETBOPHTENLHON. M3MeHeHue nopaum
TAK/AKE MOXKCT NPHBECTH K HapYLIEHUIO HpoLecca CTPYKKOApoOIeHHs, YBEIHYEHHIO Ha-
rPY3KH Ha PeKYyIIYIO KPOMKY M K IOBBILUEHHOMY M3HOCY MHCTpyMeHTa. [loMuMo sTtoro
nojaya sIBJIAETCA NapaMeTpOM, MAKCHMAILHO BIMSIOIIMM Ha Bpemsi 06paboTKH H, B TO
K€ BpeMsl, ee BIIMAHHE HA CTOMKOCTE HE TaK BEJMKO, KaK BIUSHUE CKOPOCTH pe3aHus.
[Mpumenenne Texnonornu Wiper caMblii npocToi crnocof yBeTHYCHHS TPOU3BOANTE Ib-
HOCTH 00paboOTKH.

[lnactunst Wiper WMeIoT yny4ileHHYIO F€OMETPHIO CTPYKKOIOMOB, 110 CPABHEHHIO
CO CTAHJAPTHBIMH TIACTHHAMK. Hapsjy ¢ nsmMeHeHueM paauyca y rutactud Wiper npo-
H3OLIIO TAKKE YCOBEPLICHCTBOBAHUE CTPYKKOJIOMAIOIIEH MOBEPXHOCTH UIA yBeJHYe-
HUSl BEJIMYMHBL NMOJd4M. 3a4MCTHBIC TUIACTHHBI HMEIOT DACIIMPEHHBIE BO3MOKHOCTH
CTPYKKOAPOOICHEHHS, BLIXOIAIIME 3a NIPe/Ieibl CTAHAAPTHLIX OrPaHMueHuii, ITo oziHa
MX MPHYUH, 110 KOTOPOH I11acTHHBEL Wiper, CerojiHs, BCE Yallle BBICTYNHAKT B KadyecTBe
ONTHMAILHOIO pPEeIIeHHs I8 TOKApHLIX ONEpalMi ¢ Hey/0BIeTBOPHTEIbHBIMH YCIIO0-
BUAMH J11A (POPMHUPOBAHHS CTPYIHKKH.

|.4 3ana4u npoeKTUpOBAHHS

— pa3paboTKa TeXHONIOTrHYECKOTo Nnpolecca

— MPOEKTHPOBaHUE (Bpe3epHoro npucnocobieHms

— MPOEKTUPOBAHHE MHOTOLIMHAH/IC/IBHOH MOJOBKH

— NPOEKTUPOBAHHE IIPUCIIOCOOIIEHMS LIS KOHTPOJIS paJHalibHOIO OHeHUs
— IUIAHUPOBKA YYacTKa

— olpejenenne 6e30NMacHbIX YCIOBHEA paboThl

-~ onpejiefieHne cebECTOMMOCTH W3TOTOBIEHMS IETAIH

Jluer
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TEXHOJIOI'MYECKWI PA3JIEJ]

2

.1 AHanu3 TeXHOJIOrHYHOCTH ACTalli U CYIIECTBYHOWICIO TEXHOJIOIHYECKOro mnpo-
Hecca

Texnonornueckui npouecc MexaHu4decKoi o6pabOTKH JeTany 3aBHCHT OT GOIbLIOTO
qrcaa (pakTopoB, BAKHBIM H3 KOTOPBIX SBNSETCS KOHCTPYKUMS [€Tajld, KOTopas ofn-
PEACITACT e€ TeXHOJIOTHYHOCTh.

Koncrpyxuus neranu «bapaban» gopma v rabapuTel 1eTanH, OCHOBHbBIE W BCIIOMOTa-
TEbHBIE 0a3bl U MX COMETAHHS, MATEPHAIl U3 KOTOPOTO M3rOTaBJIMBAETCSH JETallb, COOT-
BETCTBYIOT IIPUHATBIM JULsi TUIIOBOW KOHCTPYKIMHK deTanel Tuna «bapabany.

3aroToBKa JUIs IeTalli NMoTy4eHa OTHOCHTEILHO PALHOHATBEHBIM CITOCO0OM — OHA SIB-
NA€TCA NOKOBKOH 1ITamnosanHoii. C yyeToM 3aiaHHoro oGbema BBITTYCKA W THIIA IIPOH3-
BOJCTBA, 3aroToBka npoussoautcs va KITIIT.

KoHerpykuust setany obecnednBaeT BOSMOXKHOCTh NPUMEHEHHS THIIOBBIX M CTaH-
AapTHBIX TEXHOJIOMMYECKHX IMPOLIECCOB €€ M3IOTOBIEHHS U peMoHTa. [To BceM 3TUM na-
paMeTpaM JieTajlb ABIAAETCH TEXHOTOTHYHOM.

AHaJIN3 CYIECTBYIOLIErO TEXIIPOLECCa MIO3BOINI BBIABATE ClE/IYIONHE GaKTOpbI:

- 6a30Bbii Texnpouece cocTout U3 10 onepauuii;

BCsl MeXaHnueckas 00paboTka pa3buTa Ha NPOCTEiLINE NEPEXOIbl;

— AN DasMpoBaHUA W 3aKPEUIEHNA NETald NPUMEHAIOTCA YHUBEpCAJbHbIE MPH-

cnocobneHus;

Toxaphas obpabotka nauHol jetann B 6a30BOM BapHaHTe BBINOIHACTCS HA YHMU-
BEPCILIBHBIX TOKAPHBIX CTAHKAX M 3@)KHMAETCs B TPEXKY/IAYKOBOM IATPOHE, MPEIararo
3aMEHHTh CTAHOK Ha TokapHbid ¢ UITY 16K20M3. Ilpumenenne obopyaosanus ¢ YITY
NO3BOJIACT COKPATUTh IUTYYHOE Bpems Ha 06paboTKy.

{pesepHas onepalus Na3os Ha JIETAIH BBIMOMHACTCS HAa BEPTHKANBHO — (pe3epHOM
cranke 6MI3IL. Onepauuns He mexannsupoBatHas. [Ipeiaraio obpabortky nazos R45
MpOU3BOJUTE Ha cTanke OP13M3 no mporpaMme 1 pazpaboTaTh celMaibHOE 3aKHMHOE
MPUCIIOCOOIEHHE ¢ ITHEBMONPHBOIOM.

Obpabotka oreepctuii D10,5 MM ocyliecTeusercss Ha paHaIbHO-CBEPIHIIBHOM
cranke 2AS55. Tlpejaraio pa3paborats MHOrOUIMHHAENEHYIO TOTOBKY M MCIIONB30BATH
CTAHOK arperaTHO-CBEPIMHITbHBIN.

B 6a3080M Texmponecce KOHTPOIL PACHONOKEHHS [OBEPXHOCTEH JIeTATH OCYLLEeCT-
BJIACTCS Ha CTAHKC MHIMKATOPOM 4acoBOTo THIa. [Ipejiaralo cnpoekTHpoBath LEHTPU-
pyiolLiee KOHTPOJILHOE NPHCITOCODIIEHHE 171 H3MEPEHHA PaJHAIBHOTO OHEHHS C POKKO-
BOM MeMOpaHOH W THEBMOIPHBOIOM.

2.2 PaspaboTka npeagaraeMoro BapHaHTa TeXHOJIOTHYECKOTO npoiiecca

-2
-2

.1 Beibop BH/1a ¥ MeTOAA TOIYUEHHS 3aTOTOBKH

B coBpemMeHHOM IIPOM3BOJCTBE OZHHM M3 OCHOBHBIX HAMPABJIEHHi] Pa3BUTHUS TEXHO-
JIOrHKW MEXaHHYeCKOH 0DpaboTKH siB/seTCs UCIONB3OBAHUE 3arOTOBKH ¢ SKOHOMMYCCKH
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KOHCTPYKTHBHBIMH (hopMaMH, o0ecneurBatOiMMK BO3MOKHOCTS NIPUMeHeHHs Hanboee
paLMOHANBHBIX H 3KOHOMHYHBIX CI10CO00B UX 00paboTkH, T.e. 06paboTku ¢ HaudobIIEH
MPOH3BOAHTENLHOCTBIO H HAMMEHBLIUMH OTXOJAaMH METALIA B CTPYKKY.

9710 HanpasiieHne TpebyeT HernpephIBHOIO MOBBILIEHUS TOYHOCTH IMOBEPXHOCTH 3a-
FOTOBOK C MPHOIHKEHHBIMM KOHCTPYKTHBHBIMH (DOPMaMH H pasMepaMH K FOTOBBIM Jie-
TaJAM.

3aroToOBKY TaKOro BHIa MOKHO MOJIYYHTH ¢ MOMOILBIO PA3IHYHBIX METOI0B. BhiOu-

paio ClIeyrOLIHH METO/I — LITAMIIOBKA Ha KPHBOLIMITHOM FOPSYELUTAMIIOBOYHOM [IPECCE
(KT'LIT). On 1o3BossieT noiydyuTh HECKOJIBKO 3arOTOBOK 3a OAMH XOJ IIPecca, 3KOHO-
MHYHEE 10 PACXOAY METAJIa, YeM JIMThE, UMEEeT OJIHY NJIOCKOCTh pa3bheMa IITaMna, B OT-
JIH4Ke OT LITAMITOBKH HA NOpH30HTAIBHO-KOBOYHOW MaimHe (I'KM), Takoi meTon mo-
3BOJIACT TOYUYHUTh 3aroToBKY 14 KBanuTeTa TOYHOCTH, HiepoxoBaTtocTH Rz 200. B coort-
BETCTBHH C PUCYHKOM 2.1 u3obpaxéna (opma 3aroToBKM, H3 KOTOPOH NIPOU3BOAMTCS J€-
Tajb.

I_ '.'a:\‘. S ————— pryg— — !F\.' 7 '._-_.:“ll

[Fir ey iral

Pucynox 2.1 — ®Mopma 3arotoBxu
2.2.2 OnpesieneHue nocieoBaTeNbHOCTH 06paboTKH MOBEPXHOCTE!H

Hns onpenenenus nocienosatebHOCTH 00paboTKH ONpeseiuM Ga30Bbie NOBEPXHO-
CTH OeTanH.

ba3zoBbie MoOBepXHOCTH [ENATCH HA BCMOMOTATElbHbIE, (YHKIMOHAILHBIE H OCHOB-
HbBIE.

OcHoBHOH 6a30B0H NOBEPXHOCTBIO SBISETCS MOBEPXHOCTH 1 90HSE

DyHKUHOHANBHBIX 0a3 HeT., OCTallbHblE MOBEPXHOCTH — BCIIOMOTATENbHbIE OBEpX-
HOCTH.

B nepsyio ouepesib npon3BoanTCs YepHoBas o6paboTKa BCeX BCIOMOTAaTenbHbIX 6a-
30BBIX [TOBEPXHOCTEH, 3aTeM YepHoBas 06paboTka OCHOBHBLIX 6a30BBIX MOBEPXHOCTEH, H
Jlajiee MpOW3BOAMTCA 4MCTOBaA 00paboTka OCHOBHBIX 0A30BBIX NMOBEPXHOCTEH H o6pa-
OoTka QyHKIHOHANBHBIX 6A30BBIX TOBEPXHOCTEH.

2.2.3 BbIOOp METO/I0B U OnpejieNieHne KOJH9ecTBa Nepexo/0B 1Ts obpaboTku
NOBEPXHOCTEH JIETAIIH

JuamerpanbHbie pazMepsi [ 1]
) TloBepxHocts J298h14; Ra=25:

a) rovenue dyepHosoe I'T 12, Rz = 50;
2) I'loBepxHocts (J290h14: Ra=25;

JIuet
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a) ToueHue yepHosoe I'T 12, Rz = 50;
3) OtBepcrue Y255H14; Ra=25;
a) pacrauuBanue yepHosoe I'T 14, Rz = 50:
4) OrBepcrue J180HS; Ra=3.2;
a) pactaunBanue yepHosoe I'T 14, Rz = 50;
0) pacraunBanue nomyuuctosoe [T 11, Rz=25;
B) pactauuBanue yuctosoe 1T 8, Rz=125;
5) Bocems otBepetHit @10.5H14; Ra=25;
a) ceepiienme 1T 14, Rz =100;
6) Yernipe naza 39...41;
a) ¢ppezepopanue IT 12, Rz =50;

JInHeliHbie pasMepst:
I ) Pazmep 95hi4
Topew npasbiii Ra=235:

a) ToueHHue yepHosoe I T14; Rz=100;
Topeu nespiii Ra=25:

a) Touenue yepHopoe [T14; Rz=100;
2) Pazmep 60js16
Toperi npaseiii Ra=25:

a) Toyenue yepHopoe [T14; Rz=100;
Topeu nesbiii Ra=25:

a) roueHue yepuonoe 1 T14; Rz=100;
3) Pasmep 15h14
Topen npaseiit Ra=25 cmotperts 11. 16:
Topen neswrit Ra=25 cmoTpers n. 26:
4) Pazmep 12H14
Topen npassiit Ra=25 cmoTperts 0. 1a:
Topeu nesbiii Ra=25:

a) ¢peseposanme nonyurcrosoe 1'112; Rz=50;
4) Pasmep 85H14
Topew npasbiit Ra=25:

a) TodyeHue yepuooe I'T14; Rz=100;
Topen neseiii Ra=25 emotpers n. 16:

2.2.4 dopmupoBaHue onepanui

Onepauus 000 3arotoeurensuas. [Htamnoska va KT,
Onepauus 005 toxaphas. Cranox ¢ YITY 16K20M3.
HepHoBoe pacraunBaHue OTBepCTH B pasmepni D255H14: SHI4: 15h14: 60js16;
85H14. Tlpessaputensroe pacrayusanue oteeperis & 1 90HS.
Oneparua 010 Tokapuag. Cranok ¢ YITY 16K20®3,

Huc
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Touenne uepHoBoe HapyukHbIX nosepxnocted ©298hl14 u D290hl4 B pasmep
95h14.

Onepauust 015 pacrounas. Cranok ¢ UITV 16K20d3.

[TonyuncTosoe u UMCTOBOE pacTaynBadne oTBepetus D298h14.

Onepanms 020 ceepaniibHast, CTaHoK BepTHKAIbHO-CBepariabHbIH AI'C-1,

Cgepnierte Bocemu otBepethii O10,5h14 B pasmep O228+0,055.

Onepauns 025 csepnuibHasg. CTAaHOK BepTHKAILHO-CBepaAribHbIH AL'C-1.

3eHkepoBaHHue BOCbMH (pacok | x45° B orseperusax D10,5h14,

Onepauus 030 dpesepnas. Cranok ¢ YITY 6P13D3.

DpezepoBanne veTbIpEX nazon B pasmepsl 12H14; 39...41 u R45,

Onepauust 035 CriecapHas ornepaums.

Onepauus 040 KonrponbHas onepanus.

2.3 PaaMepHslil aHanu3 pa3paboTaHHOro TEXHOJIOIMYECKOro Mporecca

PasmepHbIi aHanu3 npoBoAUTCs 110 MeTouke npodeccopa Marseesa B.B. [1]

PasMepHbii aHAIN3 BBINOIHAIOT B C/IeAYIOLICH 1TOCIe10BaATe/IbHOCTH:

a) npeodpaszyeM 4epTex JAeTaln B JIBYX NPoekuuax, Ha ock OX u ock OZ B cHcTeMe
koopauHat XOZ;

0) HamevaeM MappyT 00pabOTKH AeTalll 10 OnepaluiM;

B) BBIUEPUYHMBAEM CXeMbl pa3Mepos 1o ocaMm OX u OZ;

/1) 3aMMCBhIBAEM YPABHEHHS pa3sMepHBIX 1leNeH W IIPON3BOIHM HX pacyer.

[IpeobpaszoBaHHblil YepTex JCTAIH [TOKA3aH B IABYX IIPOEKIHIX: Ha och OZ — B COOT-

BETCTBUHU ¢ pHCYHKOM 2.2 1 Ha och OX — B COOTBETCTBMH ¢ pUCYHKOM 2.3, B cUcTEME
koopauHat XOZ.

Texnonoruueckuii MapuipyT Wsrorosienus jaeranu «bapaban» npescrasieH B tab-
e 2.1

PucyHnok 2.2 — IIpeodpasosanublii uepTéx Ha och OZ

Tuect
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Pucynok 2.3 — I'lpeo6GpasoBanHblii yeptéx na ock OX

Tabuua 2.1 — MapuipyT o6paborku seranm
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o L N I  TM1=1.1
= 7%, o Tan’=0,52
| 2 e | U . 27, '@1‘:4“=|.l
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Ipoposnkenne Tabnuiib 2. 1 _
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Tlpononxenue Tabnuiie 2.1
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Hpopomxenne Tabnuiies 2.1
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CxeMy MpoOCTPaHCTBEHHBIX OTKJIOHEHHIT He COCTABIAEM, TAK Kak B YepTeke JeTanu
3ajlaibl Onenus oteepeTus O255H14 u orBepetus ¢ pasmepamu 5js16 u 60js16 otHOCH-
TeabHO oTBepeTHs D190HS. Odecrievenne naHHBIX TpedOBaHHI NpoBepsieM [0 CXeMe
JHaMeTpaibHbIX Pa3MepoB.

B coorsercTBuM ¢ pucyHkamu 2.4 U 2.5 npeicTaBieHbl pasMepHbIe CXeMBbl 110 OCH
0Z u OX.

[IpoBepka TOYHOCTH PA3MEPHOTO aHANH3a

=W =111 3-8 " 3°

Tl e = TA" + T + 11737+ 8 ¥ 37 = (0,65+0.25+0,2+0,018=1 28

(TT jacal = 1,28<TT=2

U= T — MoK

Ty = TJ u"-;wﬁ-wk'“fuys

(T ol = 0,41<TJ1=0,75

Tounocts obecrievnpaeTes.
PacdeT MeKOMepalHOHHBIX PA3MEPOB 110 CXeMe JIHHEHHBIX PasMepoB.
[7-”, |t—z]: K _xclo

Jlano: K1, =94,13 K',,=95 TK=2.37

?],, m,n—O,EJrﬂ 3=0,5 mm

"’“3 i = I{W]HII] ]\ lI:lll'l'\

]{L_\mln - K max 71[ min

K in =954+0.5=95.5 MM

K e =K + TK® =95,5+2,37=97,87

Z16 = 97.87-94,13=3,74 mm

Homunansuslit pasmep K™= K7 ,,—ES=97,87-0=97 87 nwm.

Orser: K> =97.87537  Zis' man =3,74 MM,

OcTanbHble YpaBHEHHs, COCTABICHHBIE 110 CXEME JIMHEHHBIX Pa3MepoB, PacCHUHTHIBA-
0TS aHalloruyHo. PesyinbTarhl pacuéra ¢cBoanuM B Taduiy 2.2,

Tabnauua 2.3 — Pt:'i‘r TbTAThI paumm pa3sMepHBIX 1 ILLHL.H (10 CXeMe | mHL'ﬁHblx pasmMepoB

Mexonoe ypaBHeHHe | M3BecTHBIE BeTHYUHbI l PaccurtanHble i
| | pasMephl
[7.”} KoKk K=95.5; K995 B
| H IIII\' 9?.8?‘ E:/--'lﬂrin'l.'l‘h :5‘07 MM.
IK =2,2; |
- {\ min—0,210,3=0,5 mm., ;
=1 : 3] __._______.______. ' aql_ - 075 .
E/Jls'j: M1° — K5+ M ll\iﬂ_q l 1; I]"\»-‘H_—l'f',(a P
TK =237, 215" may =4,84 MM.
TM=0,87;

7157 0in=0,240,3=0,5 mm.

Paulgr \IL}KOI’ICP"&[I_HOIIIII)I\L Pa3sMEpoB [0 CXeMe AHAMETPA/ILHBIX PA3MEPOB
f' 15 F[ 15(2) 4 15(1) 15(2)35_ g15(1135
/ \ .r "{ h 2

L

JlueT
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PucyHok 2.4 — Cxema JIMHEHHBIX pasMepos
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Pucynok 2.5 — Cxema aMameTpaibHBIX pasMepoB

Jucr
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,[IaHo APD =95 AP =05 036 TAY=0,092 A, A”7=0,036 8"*'3°=£0,009

8" 13°=10,025

MuHuManbHBIH TIPUNYCK Ha OOpabOTKY paBeH CyMMeE [IEpPOXOBATOCTH NpPEeALecT-

BYIOLLIEIO Nepexoia U rayOuHbl 1e()eKTHOrO CII0s MOBEPXHOCTH

757 =0,0140,015=0,025 MM

Janee onpejenseM yBeIMYUBAIOLIME H YMEHBIIAKOIIHE 3BEHbS

7_3 Iﬁcllmm _ Alﬂflmm_ Ali[l:"m_ 8].*'”1;35”““_ BIF”]BEHM_\

BbIpa3viM HCH3BCCTHYHY BCIIHYHHY Al'{m,”
Al';t ! IIH 1% = AISI:”II'IIH Iqi}l_’; :_‘Hl (A 8 o I3 ‘_‘Hl X "/,H Iﬂljlnifl
AP =-0.025+95-0,009-0,025=94,941 MM
AP A"'“,m ~TA"'" =94 041-0,092=94,739 mm
x:{ 15(2 = = A 1502 Ill:\_ A 1501 Irmrl 815(233‘”””_ Sl.‘_‘l I +3:'~mi“
7' ] = 05.,036-94,739+0.009+0.025=0,33 1 mm
HomunaneHbii pasmep

Orser: A"V =18948"""% 7, "% =0331 mm.

OcTanbHble YpaBHEHHMsA, COCTABICHHBIE I10 CXEME JMaMeTpalibHbIX Pa3MepoB, pac-
CUMTBIBAIOTCA aHAOTHYHO. Pe3ylibTarhl pacuéra CBOIMM B Tabnuiry 2.3.

Tabnuua 2.3 — Pesynbratsl pacyéra pasMepHbIX LIENeH Mo cxeMe JHaMeTpalibHbIX pas-

_M L‘p(’l B

Mcxoanoe ypaBHenue M3BecTHBIE BETHYHHDI

AR min 94.739

S ~94.941: TA’

‘lelp—% —+0.025: 3';‘E”:+[],I;

' 851"=+0.1:

75" im,]—n.nﬁmm

(2, = M = 10— 3510~ Mpi=14835;

371" TH'=1,6;
3°1'%=10.1:
3°1%=10.1:

\ i} xi_]”min:(].ﬁ MM.

|‘-/‘<Iﬂ'|111 A]‘-'I|I . A‘ .
| RIWIH-‘ _j ]la_leu

:l>

0,575:

", =149;

PaccyuraHHsie
. paMepsl
4

2A=187.78° "1,

— 15(1} 1A
| Z'H l||::\_1-—8 MM.

|

|

30067
z-l I“mis\ :2-47 MM.

(ZS1= AT AT 8010 1980 | ATnn=93.889; ) 2A=183,7
A’ n=94,464;  TA"=1.45; 7 max =315 MM.
s“l” +0,1:
1"8"=+0,55;
| 75 min=0.5MM. |
12 = - =410 4" | Wow=7215 Una=12873 | 2057700
']’:'_[““l.45: 75 '39MM_
471"=£0,1; o
471"=40,55;
21 in=0.5MM.
JIHcT
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[lo pesynbraram pasmepHOro aHanuia npejicTaBlieHa 3aroTOBKA B COOTBETCTBHH C
PHCYHKOM 2.7 ¢ MUHHMANbHBIMH NPHITYCKaMH 110]] 06paboTKy.

PucyHok 2.7 — Dcku3 3arotoBkH
2.4 Pacuer pexMMOB pe3aHHs H HOPMHPOBAHHE TEXHOJIOMHYECKOro Npollecca

Pacuer pe)xuMOB pesanus BhinonHseTcs Ha onepauuio 020 cepaunphyio Ha nannoit
Olepaliuy NPOU3BOJIUTCS OTHOBPEMEHHOE cBepileHHe 8-MU oTBepcTHH D10,5MM.

McxojiHble JaHHBIE:

Cranok AI'C-1; mouHocTs cranka — 7; marepHan 3arotoBku — C1. 50-2 TOCT
4543-71.
$228:0,3

¢10,5H14

r’ - g ore.

Rpraing I PRI

Pucynok 2.8 — Cxema obpaborku ans onepartuu 020

Pexomenayemas nonaya mpw ceepienuu oteepetus 10,5 [2] $=0.25...035 MM/00,
YTOUHSIEM I10 TIACNIOPTY CTAHKA H MpHHUMaeM 6awxkaimyio S=0,27 Mmm/06.

["nybuna pesanus nipu cepnenuu t=0,5D, t=5,1 mm [2].

CkopocTh pe3anus onpejelsieM no dopmyie [2].

Jucr
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Cv-D*
V="K
"!‘I'ﬂ .1\ .S_\ \'M‘IMHH!

rane C, — koadpuument ckopocru pesanuns, C,=7,0;

D — nnametp orBepctus, D=10,5 MMm;

(, M, X, ¥y — HOCTOSHHbIE KOXDDHUIIUEHTHI;

T — nepuon croiikoctu, T=45;

t — rnybuna pesanus, 1=5,25 mum;

S —noaaya, S=0,27 mm/06;

3Havenus noctosHubX q=0.4, y=0,7 m=0.2 x=0 npunumaem u3 [3].

K, — nompaBo4nbiit KO3QOULHMEHT Ha CKOPOCTh pe3aHus COCTOALIME U3 paIa KOdh-
bHLHEHTOB

K. =K,Ky Ky,

rae Ky, — koaddunment xauectra o6pabareiBaemoro Matepuana;
Ky — k03bduIHenT Ha HHCTpYMeHTabHBIH MaTepHan, K, =1;

Ky — kosbduument yuuteiBaer BnusiHue riyOuHBI 00pabaThIBAEMOTO OTBEPCTHS,
npuHuMaetcg 1o [3], K,=1.

n

750

Km:("m ' G

B

rae C,,— ko3pGuuHeHT XapakTepH3yIOMi Ipyniy ¢Taam no obpabarsisaemocti, C=1;
n — [okKasaress crenedu, n =0.9;

Oy - npejen npoYyHOCTH.
50" 0
K :1-{2] =1.5625 "7 =1,
. 480
K,=1.1-1-1=1,1

OnpejensieM CKOPOCTh pe3aHus

<04
Ve 000 57 11=28.7 s/
45025250 . 270.7
, = 1000 -V , 006/MuH,
D

1000 -28,7
n = 314 108 - 870 o6/MuH

[To nacnopTy cranka npuHuMaeM OnuKailiee YUCIIO oboporos n=630 06/MHH U Orf1-
peaensem (haKTHYECKYIO CKOPOCTh pe3aHMms;

Jluer
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n-D-n

o = . M/MHH
1000

3,14-10,5-630
L 1000

T

=198 M/MUH

OrnpesiensieM KPYTAILHA MOMEHT U OCEBYIO CHIIY NPH CBEPIIEHHH
M=Cwm - -D".S§"° 'K[HH'M-.

rae C,, — nocrosxusli ko3 duimient, C, =0,0345;
K=K.p, — xoadduunent, ydutniBaer mMexanudeckue cpoiictsa obpabaThiBaeMoro
Ma'l'e]:)p{a_ﬂa.
3nayeHus nocTosHHbIX q=2, y=0,8 nprHHMaeM H3 [3].

Ky =

LY

|a

|

s N

B |
il I
30 )
rjie n — rokasarens crenesu, n=0,75 [2].

480 1”“ Cos
750 ) '

K, = [
OnpenensieM KpyTsLMHid MOMEHT
M =7.0-00345 -10.57-0.2"% - 0.8 = 0,82 H'm
P,=C,-D' S -K,,
rae 3HaYeHus NOCTOAHHBIX q=1, v=0,7 npuHuMaem u3 [3].

P =68:10.2".0.2"-0,715=160,7 xr

M()IILHOCTB, 3aTpayvBaeMasd Ha pe3aHHe:

M - n
N =
975 BT
0.82-630
N —0.73 R
9750 kBT

PesynbTaThi paceToB pexuMOB Pe3aHust WIS OCTAIBHBIX OMepallMi CBOIMM B TaGIHLLy
2.4

Hucr
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Tabnuua 2.4 — Pexxumsl pe3anus

S ——

lOIlt"pal]_Hﬂ 1, L. t | i S, | n, | V, | N Pz,
. MM | MM MM | MM/00 |ob/MuH | M/cek = kBt H |
005 mos.1| 301 | 20 4,5 I 04 245 | 260 0,26 347
005 mo3.2 | 255 | 130 ‘ 20 |1 06 | 208 | 260 | 031 | 433
005 nos.3 265 | 80 | 25 1 | 0.2 211,1 260 L 0,33 260
010 nosz.l 301 7 60 | 48 I 04 245 260 0,41 | 323
010 mo3.2 | 301 | 100 20 i_.l...__[_].*h 245 260 0,33 | 250
015 mep.2 | 190 | 17 0,1 b0l 381 640 0,37 424
020 nep2| 105 | 17 | 525 [ 1] 02 | 80 | 287 | 0,14 | 222
025 mep.2 | 125 | s I 1006 | ed0 | 198 | 016 | 152
030 mep.2 | S0 | 45 41 4 006 | 500 | 94 025 360 |
HopmupoBanue onepauuid Npou3BOIAM MO CHPABOYHHKY [3].
PaccmoTtpum onepaumio 010 nepexon 4.
OcHoBHOE (MalMHHOE) BpeMs TOYeHUs oripeaessercs no gopmye [3].
o L+l
I, =, mun,
n-S
rae L — nnuHa obpabotiku, 1L.=2,97 mm;
[} — BeJIHYMHA [1OABOAA, MM;
N — 41cs10 060pPOTOR HHCTPYMeHTa, n=600 06/MuH;
S — noaaya uHCTpyMeHTa, S =0,075mMm/ 06.
OnpenenseM no cnipaBouHuKy [3] 1, = 2 MM,
OnpenenseM oCHOBHOE BpeMmst
2,97 +2
= =011 mun
600-0,075
[lITy4Hoe Bpems Ha Onepanuio onpeaesseTcs 1o popMyJte
Ty =T, +T o+ T +T,, +T . Mun,
rae ‘1, — ocuoBHoe (TexHonoruveckoe) pems, T,=0,11 mMumu;
Ty — BcioMorarensHoe BpeMs;
To6c— BpeMs TEXHHYECKOTO 0OCITY K HBAHMS;
Topr — BpeMs opranusaiMoHHOr0 06CTYKUBAHUS,
Tein — BpeMst mepephiBa;
BcriomoratensHoe BpeMs npe/icTaBliseT CyMMy
'[11{C__T‘."C’I+TJIC[3-+ '|~H]W MHH,
rae 1, — BpeMs Ha YCTAHOBKY W CHATHE JAETAlH;
Juer
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T, ,ep — BpEMSI, CBA3aHHOE C NEPEXOIOM;

1 — BpEMs Ha KOHTPOJIBHBIE H3MEPEHHA

Cymma T,+T,, ects T,,— onepatuBHOE BpeMs

BermoMoratenbHOE BpEMS Ha YCTAHOBKY MW CHATHe JeTand omnpeenseM o |3]
T,ei=0,04 MuH.

BcroMorartesnisHO¢ BpeMst  CBSI3aHHOE € MEPeXooM  ompejessieM 1o kapre [3]
Tp=0.05 MHH, a TakKe CH/Ja BXOIUT BKITIOYMTH BpallleHWe nHHAe s KHonkor 0,015
MuH,. OKOHYATENBEHO CYMMHpPYS nonyuaeM T ,.,=0,07 MuH.

BernoMorarenbHoe Bpems CBS3aHHOE C M3MEpPEHHEM ofpesenseM |3, npu H3MepeHuH
asymst wabnonamu, T,,,,=0,35+0,35=0,7 muH.

OnpejesisieM BCIIOMOIaTe/IbHOE BpeMsl

Toer=0,04 +0,07+0,7=0,81 MuH.
To=T o+ T,=0,11+0,81=0,92 Mmun

BcroMorarensHoe Bpems Ha oOcmy:kuBaHue pabouero mecra onpepensem no [3] B
[IPOLIEHTAX OT OIeparTuBHoro, 2.5 % , monxydaeM 0,097 MuH.

BPCMH Hd OTAbIX H JIHYHHBIC IIﬂ.leﬁHOCTH onpeaciaeTCd B IIPpOUEHTax OT OﬂepaTHBHOE'O
no [3] Thep=5% ,nonyqaem 0,194 mun.

OnpeaengeM WTY4HOE BpeMs

T, =0,6+3,58+0,097+0,194=4 4mun

[ToaroToBHUTENLHO — 3aKMIOYHTENBHOE BpEMsl Ha HalnaaKy CTaHKa, HHCTPYMEHTA olipe-
nensiem 1o 3], T,,=10 muH.
OcTanbHbie pacueThi CBOJAMM B Tabimiy 2.5

"

Tabnuna 2.5 — HopmupoBanue onepaiuii B MHHYTaXx
| No {}nepaﬁﬁ_ﬁ_ | | ]-{, i | TB 1 -___-]_l.]_n . B rI‘”-, i
005 509 N E X N B
| 010 3.2 2 0 484 20 |
| 015 2,1 _ 12 363 20
| 020 | 2, 1B 42 30
025 | 1,0 B 0,69 200 30
030 | 8,3 | 15 | 10,7 25

BriBon 1o pasaeny jiBa

Ipoussenén pacuér MuHuMansHo TpebyeMbIX NpUNYcKOB mox obpaboTky s Bcex
IlOBEpXHDC’I’EFI AeTalln.

BeinonneH pacuért pekuMoB pe3aHus npyd obpaboTke U MPOHOPMUPOBAH MPOSKTHbIH
BdApHAHT TCXHOJIOrHHYECKOI'O IIpOoLecCa.

Jwet
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3 KOHCTPYKTOPCKHWH PA3JIE]
3.1 IlpoextupoBanue npucnocobineHus s (pe3epoBaHHs M1a30B
3.1.1 Pazpabotka TeopeTuyeckol cxembl ODa3UHpOBaHHS

s obecneuenus TpeboBaHui K B3aMMHOMY pacronoxeHuo 6a3oBeix U obpabatsl-
BAEMbIX MOBEPXHOCTEH HE0OX0OAMMO JIMILKTE JjeTallb 6 creneHeid ceobobl. BriOupaem
Oa3zupoBaHKMe OETANM HCXOOS M3 peKoMeHaauui [4].

Ha teoperndeckoll cxeme Oa3zupoBaHMs, NMPEACTABIEHHOH B COOTBETCTBHH C pH-
cyHkoM 3.1 Hcnonb3yeM onopHyro HGa3zy — Topell, HampaBIsIOUY0 Da3y — UMIHHAPHYE-
CKYK noBepxHOCTh. [Ipumenena creaytowas cxema 6a3upoBaHus:

~ JIETAIb B [IPOCTPAHCTBE JIHIIAeTCsA 2-X crefieHed cBoOO/bl IPU YCTAHOBKE HapyX-
HOH LI.HJ]HHJ_lpl-‘{th‘,CK()l:’{ MOBEPXHOCTHIO ACTAJIH HAa MNMOCAA0YHYH MOBEPXHOCTH 3aKHUMHLIX
INEMCHTOR,

— JleTallb B IIPOCTPaHCTBE nuuIaercs 3-x creneneid ceoboasl npu 6a3UpoOBaHMUM JleTa-
JIH TOPLEM.

2 —_— i
. A
i I~
wa /
) S —T
TN
= \
Pucynox 3.1 — Teoperudeckas cxema 6asupoBaHus

Ha ocnoBanun cxemsl bazupoBanusl pazpabaTbiBaeM cxeMmy NpucrocobaeHus.
3.1.2 IlpoexkTHpOBanue CXeMbl ITPHCIIOCODIEHHS

Pekomenayerca obpaboTka ¢ oAHOro ycraHoBa ¢ NPUMEHEHHEM LEHTPUPYHOIIMX
MpUCTIOCOOTIeHHH.

PaszpabarbiBaem cxemy npucnocobiaeHus, NpUBEIEHHYIO B COOTBETCTBHU C PHCYHKOM

3.2, yuThiBas 41O TexHomoruveckas Gaza — o1 90HS. Pasmerienne npusoaa - MHEBMO-

JIner
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kaMepei | pacrnosnaraio B HHAKHe# yactu npucnocodienus. Kopryc 2 Ha koTopom 6yaer
BBITIOJIHEH NOCAJI0YHBIH THAMETP pa3sMellal0 Ha KOpITyce MHeBMOKaMephbl. 3axarHe npo-
MCXOJIMT O AeHCTBHEM CHibl (Q — ToJjiKalolas CHIa Ha 1UTOKe 3, KOTOPBIHA MoIyyaeT
ABUKEHHE OT MeMOpaHbl nHeBMOKameps! 1. [IITok naBuT Bakpy4YeHHOH Ha Hero raikoi
4 Ha waiidy 5 u 3arotoska 6 3amumaercs. CxaThIil BOIAYX MOCTVIIAET B MHEBMOKAaMEpY
depes wryuep 7.

[TprMeHeHHe MHEBMONIPHBO/A JaeT OONbLIHE NPEUMYLIECTBA:

|) 3Ha4UTENLHOE COKpallleHHe BPEMEHH Ha 3@KHM M Pa3kuM (B 5 pa3) BciejcTBHe
OBICTPOTHI THeBMONpHBOa (1 cek);

2) MOCTOSAHCTBO CHIIBI 3aKUMa 3ar0TOBKH B IIPUCIIOCOBIICHHH;

3) mpOCTOTa YNpPaB/IeHUs 3aKHMHBIMH YCTPOHCTBAMM.

r\j
o
C‘J\

Pucynox 3.2 — Cxema npucnocobienus

3.1.3 Pacuet snemeHTOB npHcrocobneHus

Onpenensem cxeMy AeHCTBHA cHl U HOPMYNTY paBHOBECHSI B COOTBETCTBHH C PHCYH-
kom 3.3. [lpotuBoaecTBHE NPOBOPOTY 3aroTOBKM OT JAEHCTBMS MOMEHTA pe3aHHs co3-
MABAEMOI'0 CHJIOH Pe3aHHs U OCEBOH CHIIOHN,

Pucynok 3.3 — PacuyeTHasi cxema JeiiCTBYIOIINX CHII

Jlnsi naHHOM CcXeMBI CHIl moty4yaeM ypaBHeHue [4];

Jner
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rae k — koapdpuimenT zanaca;

P — culla cTpeMslascs CIBHHYTh 3arOTOBKY (cHia pe3anus), P=600 H;

W — norpebHas culia 3aKuma;

f, — cuna TpeHMs, co3laBaemasi CHI10H HOPMAILHOTO JIABJIEHHS B KOHTAKTaX 3ar0TOB-
KH C 3aKMMHBIM 3JIEMEHTOM, BbIpakeHHas Ko3(GpPULHMeHTOM TpeHus, f, = 0.2

Cuna 3akuma
W = L‘I: .
1
rae K- kosd@uuuenT 3anaca, yUHTHIBAIOIIMIA HECTAOWIBHOCTD CHIIOBBIX BO3JIEHCTBHIH
Ha 3aroTOBKY
K=K,-K, -K,-K,-K, K. -K,,

rae K,— rapaHTHpOBaHHbIH KO3 UIHEHT 3amaca, K, =1.5;

K= YYHTLIBAET YBEIMYCHHE CHMJI PE3aHMs M3-3a CIY4YalHbBIX HEPOBHOCTEH Ha I10-
BEPXHOCTH 3aIOTOBKH, K, =1;

K.~ YYHTBIBACT YBENHYCHHE CHJI PE3aHMA IIPH 3aTYIIEHHH MHCTPYMEHTA, NPHHU-
MaeM 1o (4|, K, =1.15;

K, — YYMTBIBACT YBEIHYCHHE CHII PEIAHUSA 1IPH MPEPBIBUCTOM pe3aHuu, K, =1;

K, — YYHTBIBAE€T IOCTOAHCTBO CHJI pe3aHud, K, =1;

K — XapaKTepU3yeT 3proHOMHUKY NMpucrnocobienus, K. =1:

K, —YYHTBHIBAIOT NPH HAJHYHH MOMEHTOB, CTPEMSIIIIMXCS TTOBEPHYThH 3arOTOBKY yc-
TAHOBIIEHHYK) [IOCKOH NTOBEPXHOCTBIO, K, =1;

K=151-1151-1-1-1=1,72,

;17600 oo

~

JnameTp riHeBMOKaMepsl onpesessieM Mo IMIEpHYeckoil hopmyre [2]
P,=07-d"-p-P,, H,

rae Pk — cuna o1 Bo3BpaTHOI [py)HHbL, NpuMepHo Pr=2700 H:
p — JaBlneHHe Bo3ayxa B ceTH, p=0,4 MIla;

P, =0,7-170° 0,4 2700 = 5400 H.

Hucr
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3.1.4 KoMmrmoHoBKa npucrnocobieHus

B coorBercTBHM ¢ pucyHKOM 3.4 noka3aHo NpHcIocobGieHUe U LIEHTPHPOBAHUS 1
3aXKKUMa aeTanu s dpeseproit obpaborke.

B xopmyce 1no3. 17 seimonnena monocts B koTopoii auadparMa nos. 14 3aKperieHa
nocpencTeoM 60aToB 1103. 20 u konkbua no3. 13. Ha kopnyce nos. 17 no nanpasisiowueit
YCTaHOBJIEHA or1opa 1103. 18 Ha KOTOpYIO ycTaHaBiMBaeTcs 3aroToska. K memOpaHe 1mo3.
|4 npukperieHa Tara 103. 7 0pH noMoIM Mai6hl 103. 9 1MCKa ONOPHOro no3. 15 u 3a-
Kaenok nos. 22. K Tsaru no3. 7 npuBEpHYT IITOK 103. 3 KOTOPHIH NMpH cpaGaThIBAHHK
MeMOpaHbl 1aBHT Ha GBICTPOCHEMHBIH TIPHUIKHM 1103.2, TIPH MOMOLLH KOTOPOro 3aKuma-
eTCA 3aroTOBKa.

3aroToBKa COPHEHTHpOBaHa 110 yriy 22,5° NP MOMOLIM CPe3aHHOTo IITBIPA M03.1.
Tara no. 7 pabotaet Bo BTyjke no3. 19. [IpyuHOH 103.6 TOK BHITAIKMBAETCH 0CBOOO-
KJlast 3arOoTOBKY [IpH CTPABIMBAHHH BO3/IyXA.

3.2 TlpoekTHpoBaHHe MHOIOLINTHHACIBHON FOJIOBKH

MHOTOIINKHHAEIBHbIE CBEPIHIIbHBIC TOJOBKH NPHMEHSIOTCS IS OJIHOBPEMEHHOH
00paboTKH HECKONMbKMX OTBepcTH. B nanHOM ciryuae pazpabaTthiBaeM CHEHHATLHYIO
CBEPJIHIILHYIO TONIOBKY C NOCTOSHHBIM PACCTOSHHEM MEXKILY OCSAMH JUIs CBEPIECHMS 8-MH
orsepetrii U8,6H12. Mexons us yenosuit 06paboTku (0TBepeTHs 06pa3oBaHsl Ha TopLE
ACTaJIH, OCH HaNPaBJICHbI NTAPAJIIENIBHO OCH JIETANH) BRIOHpaeM KOHCTPYKIIMIO [PUBOJIA —
[IECTEPEHYAThiH. MHOTOMNMHIEILHbIE TONOBKH PEKOMEHIYIOTCS K NMPHMEHEHHIO, MOo-
CKOJIBKY NP MX MCNIONB30BaHUHU He TpebyeTcs pasMeTka NpeaBapuTelbHas, COKPalleHo
BCIIOMAraTe/ibHOE W MalliiHHOe Bpemsi, pa3Mepbl 0becnieduBarOTCs TOTOBKOH, HE0GX0-
AMMO JIMIIb BBICTABHTE 110 LHEHTPY HNPHUCIIOCODBICHHE ¢ 3arOTORKOIA.

[lo pekomeH1yeMo# mocie/10BaTe/IbHOCTH [IPOEKTHPOBAHKA MHOTOLUNHH/IEIBHBIX I'0-
JIOBOK |5] mpuBesieM KHHEMaTHYECKYIO cXeMy HCTIoNb3ys Tpebosanusg |5). Pacuer MOJY-
Jid 3allCHICHUS] POM3BOJIMM [0 LIECTePHE YCTAHOBICHHON Ha LIEHTPAIHLHOM Baly. Jie-
MEHTbI PEKUMOB pE3aHHs [UIA CBEPIEHHUA OJHOIO OTBEPCTHS HAMASHBI B TEXHOJOTHYE-
CKOM pasjene: nogada S=0,1 Mm/06, n=355 06/MuH, V,,=9,5 M/MuH P,=470 H, M=1,91
HM, N=0,08 xBr.

3.2.1 Onpenenenune cyMMapHOit MOITHOCTH FOJIOBKH

CyMMapHas MOUIHOCTE FOJIOBKH:

i N-K
I\' ron . KBT&
T‘t o

FA€ Moy — K.JILJ. CBEPIHIIBHOMN FOJIOBKH, 1;,,~0,9.
k — kosHuecTBo CBEPI.
0.9-0,72 -1

N o1 - - = (}-73 kBT
) 0.9

Jluer
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Baam uHb N°

Hodn v dama

HHG N nodn

1 IR
b-b
."//-
5
‘\\N\ I
v - |
| Ry T ’
\ 'y . o
"‘a
\ g
i /_ 1
e [ !
| U 1 T
B! | 1 B
] -
-FI
~
/
/ ~
/ /
/ P
114 ri}pc'supnnaH HA 4308
Acm
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CymmapHasi MOLIHOCTb, noTpebisiemMas BCEMH PekYLIMMH HHCTPYMEHTaMM [ONOBKH
npH paboTe HE AOMKHA NPEBBIIATH MOUIHOCTH CBEPIHIILHOTO CTAHKA:

N > l_nu

rjie Ne; — MOIIHOCTD 37eKTPOABHIaTENs cTaHka, N,=7,5 kBT;
Ner — KJLJI. MEXaHH3Ma CTAHKa, 1A CBEPIHILHBIX CTAHKOB, 1-=0,8.

0,72
0.8

3.2.2 Pa3paboTka KHHEMaTH4YeCKO# CXeMbl MHOTOILTHH/IENBHOMN FOJOBKH

= 0.9 < 7.5 yenoue BuimonmseTcs.

Cnenys pexomeHaauusaM [5| 10 NPUHATHIO KUHEMATHUYECKOH CXEMbI TOJOBKH, pas-
MEILAacM OCh BEAYLIEro IMHHACNA B LIEHTPE AaBJIEHHS TOJIOBKH, TO €CTh B TOYKE IPH-
JIOAEHUSA PABHO/ICHCTBYIOIIEH CHJT NOJIAYH PEXKYILUHX HHCTPYMEHTOB, HCTIONb3YeM rapa-
3UTHBIE Kosleca. To ecTh 0Chb CHMMETPHH TOJIOBKH HAXOJMTCH HA OCH IIMMHJCHS CBep-
JUJILHOTO cTanKa. PazmenaeM Bee 3ybuarekle koneca B 0AHOM muockocTH. [IpenycMmaTpu-
BAaCM /Ul yMEHBLUECHHS BblieTa paboYMX WINHHAENEH PACIIONOKEHHE PaJHAIbHBIX 1IapH-
KONO/LLMITHUKOB 110 06eHM CTOpOHAM 3yGYaThIX KoJec.

ITpuHKHMaeM 3alennenye mwecTepHH ¢ 3y04aThIMK KONecaMy LINKMHEel — BHelllHee.
LlenTpansHoe Koseco 1, npuBeEHHOE B COOTBETCTBHM C PUCYHKOM 3.5 MoMydasi Bpaiie-
HUC OT LHIMHAENA CTaHKa NOCPEJCTBOM XBOCTOBHKA MPHBOAMT BO BpAIllEHHE YEThIpe
HIECTEPHH 2, Ka)Kaas WecTepHs 2 IPUBOJKMT BO BpalleHHe 1Ba paboumx LMHHAeNs 3 yc-
TAHOBJICHHBIX B 0D111eM KOPMyCe rOJI0BKH.

.
e

Pucynok 3.5 - KuHemarudeckas cxema BOChMUIINHHAEILHOM CBEPJIMIIbHOM I'OJIOBKH

Jucr

151900.2016.004.000 I13

Mam | Nucr | Ne Jokym. Mogn. Jata 34




I

3.2.3 Pacuer umnunpryeckoii 3yGyaToii nepeaaun

Bribrpaem Marepuan u TepmooGpaborky konec. Jenast HOTYUHTH CPABHHUTENIBHO He-
Oonpuive rabapuThl M HEBBICOKYIO CTOMMOCTH nepejayd BelOMpaeM JUIS H3TOTOBJIEHHH
HEIOPOTYH0 LIMPOKO HCIMONB3yeMyto JnerupoBaHHyio crtank 40X. Mo [6] Haznauaem mis
Konec TepMoobpaboTky: yryymenue 230..260 HB 6,=850 MIla, 6,=550 MITa.

/lonyckaeMble KOHTAKTHBIC HATIPSKEHHS ONpPEIeNsIeM 110 SMITUpHYecKkoii hopMyie |6]

] . GII'”H .zn z‘l 'Z\
[U]u_ Sh 1

rae Sy, — koa(phuLMenT 3anaca npOYHOCTH, JUIs 3yGUaThIX KOIEC yIy4IleHHBIX, S, =1.1
7, — KO3 OUUMEHT H0ITOBEYHOCTH

[Ipenen KOHTaKTHOM BHIHOCIIMBOCTH O, ;.. BBIYUCIIAEM [10 IMIIUPHYECKON dopmylie B
3aBUCUMOCTH OT TepMoobpaboTku |6]:

Cim = 2+ HB _+70, MITa,
rae HB  — TBEpmocTs Ha MOBEPXHOCTIX 3yObeR, HB ,=255Mna

G =2-255+70 =580 MIlla

H lim

[y
, T\' he
2, = N puycopun <7, <7
k

Hucno Ny, HMKI0B, COOTBETCTBYIOLIEE NIEpE/OMY KPHBOM YCTAIOCTH, OTPEEIISIOT 10
CPEe/IHEH TBEPAOCTH NOBEPXHOCTH 3yObeB:

5y

N,, =30HB _*"12-10";

-

N, =30-25

12107 =21-10",

hn

Pecypc nepesaun N, B umcnax nuMkIoB nepemembi HATIPSKEHMI [P JacToTe Bpa-
LeHns n, o6/MHH W Bpemenu pabotel L, , yac:

N,=60:n-n,- L

hho»

A€ 0, — YHCIIO BXOXKCHUH B 3alleTienue 3yba Koleca 3a OjIMH ero 06opoT (YHCIEHHO
PA4BHO HHCITY KOJIEC, HAXO/IIMXCS B 3aLIeIUIEHHH ¢ PACCYMTBIBAEMBIM), N, = 4 _
CymmapHoe Bpemst paboTsl nepeiauu:

JIue
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L, =1-365 -K_ -24.K

rae L —uucno ner pabotel, L =5 ner;
Koy — KOIDDUIHEHT rO0BOr0 HCIOIB30BAHUS nepeaayvu, npuHuMaem K
K¢y — Koaddpuunent cyrounoro ucnosnw3opanus nepesay, K¢ =0.6

=1().6:

[ |

L, =5-365-0.6-24-0.6 =15768 yacos.

OnpenensieM pecypce nepeaay

N, =60-125-8-15768 = 946080000 qgacos.
Onpenensem ko3hdHLIMEHT T0NTOBEYHOCTH

|| - ..-__[H
2-10 YTy
_ o 2l - /2270236 =11.46.

Z =8—=""
" V946080000

Tak kak mo yenoBmro 1<7 <7 /ey = 2,0 =118 MATEPHAIIOB C OJIHOPOIHOM
CTPYKTYPOH, NpUHUMaeM 7, =2
rae 7, — KOdpOUUMEHT YYHTBIBAIOUIMIA BIHMSHUE IIEPOXOBATOCTH, npuHUMaeTcsd 7 = 0.9
/., — KOXPQHIHEHT YUUTHIBAIOIIN BIHIHHE OKpPYXHOH ¢kopocTH, 7 =1.1 m/c.
OnpesienisieM omyckaeMbie KOHTAKTHbIE HATPSDKEHHS 110 |7

580-2-0.9-1.1

6] === : I'- —=914.4 M[]a.

Jomyckaembie  Hanpsixenns w3rn6a onpeensem 1o obiel 3aBHCHMMOCTH YUHUThIBAs
BJIMsIHUE (haKTOpOR | 7|

Ilpenen BbiHOCIMBOCTH Op iy, BBIUKCISIEM 110 SMITHPHYECKOi hopmye |7]:

Gy =1.75 Mlla;
G, = 1.75-255 = 450 MITa.

Kosdduuuenr 3anaca npounoctu Sf=1.7.
Kosdpduunent nonroseunocty
|II_N Fa

= K|
n ‘\II NL

r

Jnet
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np ycinoui 1Y <Y

nmax »

e Y. =4 JUIs yrydiieHHbIX 3y64aThix Koec. YHeno UHKIIOB COOTBETCTBYIOLIEE nepe-
w ] . -

noMy KpuBoH yctanoctd, Ny, =4-10° [Ipy N, » N, npunmmaor N, =N, , T0 ecTh

noayyuMm Y, =1. [IpuHumaem Y =2

Kospduinent Y, yuuThlBaeT BAMSHHE WIEPOXOBATOCTH, Y, =1. Kosdduunent
Y, YUMTBIBAET BIMSHHE PEBEPCUBHOM HATPY3KH, Y, =1

02l = 530 MTa

3.2.4 KuHemaruueckuii pacuer

Pactder MHOrOUIMUA/IEIbHBIX FOI0OBOK IPOH3BOAMTCS MyTeM pacyeTa reOMeTpHYeCKHX
MapaMeTpoB 3allelIeHMs, a TaKKe UCXO/IS M3 HA3HAYEHUS.

KoHcTpykTHBHO 0603Ha49aeM rabapuThl KoJec rOMOBKY K nojyvyaeM yMeHbIIEHHE Tie-
PEIATOUHOIO HHCa OT BEAYIIero MINHH/ens. OpUEHTHPOBOYHO NPUHUMAEM pa3Mephb
3yOuaTeIX 3anennennil egymniei [IECTEPHH C KOJIECAMM IHIUH/ICIICH: NeUTEeIbHbIA Aua-

METp BeJyLIEH I1UeCTepHH Dypy =38 MM JICTHTENLHLIA AWaMETp [1apa3suTHBIX KO-
necD ., =76 MM; NeUTENbLHBIN AHaMeTp Konec paboyux MIIHHAeNeH Dy =56 MM,
P -1
HacroTa Bpawenus pabouero mmnuHmens n = 355 MuH

[lepenatounsle oTHOMICHUS:

U=0,495-1.344 = 0,655

Yacrora Beyiero winuHaens
n

Nyey =-
BEA = ]

Juet
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3355 541 ]
— 54 -
i s " MHH
oL 0,655

n

~ " c -1
[Mputrmaem no nacnopry cranka 2H150 DIMKAHIIYIO YacToTy BpailleHus 500 M~
HAXO/MM (PAKTHYECKYIO YacTOTY BpallleHHS

Ng =Ny - U=500-0655=3275 muy’

OtcTyniense 0T HOMHHATLHOIO 3HAYEHHS He npeBbiaer 10%, yro pomyctHMoO.
[punumaem jlenuTenbible AMaMETPEI nepeiay 3a OKOHYaTeIbHbe,

OnpenensieM KpyTalmMiA MOMEHT Ha Mapa3WUTHOI HICCTEpHE, YYUTBIBAsA YTO B 3allel-
JEHUH HAXOUTCs 2 LIEeCTEPHH LIMUHenei

M 2 1.91-2
Mlmr = _[[“!” — = _] 344 = 2.84 Hm

OnpenensieM KpyTALIMi MOMEHT Ha Be/lyllel HieCTepHe, yYMThIBas YTO B 3allelUIeHHH
HaXONTCA 4 1IeCTepeH NapasHTHLIX HINWHIe el

M4 2844

AT 0,655

M

=17.34 Hm

Meskoceroe paccTosiHue onpeaensieM, a, =57 MM

MakCHMaIbHO JIOMYCTHMBIH MOJIYJIb [I€penayn ONpeneaoT no ¢opmyie no |6] us
YCJIOBHS Henoape3aHust 3y0beB ¥ OCHOBAHHA:

2-a,
m — M
7w+ )
Y5
m . - =27 3,99 MM
17 -(0,655 +1)

MuHuMansHOe 3HaYCHHE MOJYJIS ONpelesoT U3 YCIOBHA NTPOYHOCTH!

Ko Ko M-+ 1)
dy, 'h: '[ﬁ]l 1

Myn = —

rae K =2.8-10", ang kocosy6uix nepenay
M — KpyTsimii MOMEHT Ha ecTepHe, M=17,34 Hwm;

K, — kosphuLmenT Harpysxu IpH pacyeTe [0 HaNpsLKeHUAM M3ruba, pHHUMAaeM
no [5| K, =1.09
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284107109 1734 - (24 +1)
o 57 -30 -530

M3 ananasosa m min ... M max 3naveHue Mozyns COrjiacys CO CTaHAapTHBIM 3Ha-
YEeHUeM M3 psia |5)
[ [pparmMaem Moayis m=2 mu.

Hucno 3yOnes Beyiuei wecrepHu
D

+ _ YBER
Z, =—=
m
L, 38 -
/= - =19 3y6os,

qucio 3yObeB napasuTHOM wecTepHu 1o [6]

7. Dy _76

=38 3y0a
m y

Hnciio 3ybbeB mecTepHn BeayUIMX WNHHIE el 1o 6]

Dy, 56

. AT 2
7z, b = =28 3y6oB

Coom 2
[Iupuna xonec:
b=10-m , mm
b=10-2=20 MM
/luameTp oKpyskHOCTeil BepLinH 3y6heB mectepen mo |6

d,=d +2-m, um

d =Dy +t2-m=3844=42 mm

al
d,, =D +2-m=76+4=80 mm
d:ﬁ B [')F'.—Nh F2-m=56+4 .—()UMM

JlnamMeTp OKpy:XHOCTEH Braauu 3yOnen [IecTepeH no 6]

d.=d -2-m . Mmm

dy =Dy —2-m=38-4=34 mm

d, =D

- mp — 2 M=76-4=72 MM
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dy =Dy 2 m=56-4=52um

OnpenenseM cHibl B 3aLeNIeHASX M0 (opmyiam [6]:

S 2.00° M,
: ]‘)I'I.n'\l’

co_2:10°M,
YD '

BEJ

rae M, — KpyTAumit MOMEHT Ha apa3uTHOM Konece, M;=2.84 Hw,
M, — KpYTAILMHA MOMEHT Ha KoJlece IIHH/IeNs, M,=17,34 Hm

. 2.107-2.84
Fh=——7-""=747 H
! 76
"‘,l_ \'.. ?!
F,== 10 —1-?““1=912 H
- 38

PacyetHoe 3Ha4YCHHUE KOHTAKTHOIO HalpaKeHHs

2y KMzl
a, \ b, -u

Oy =

< [G]H 3

rae Z, =8400, nna koco3y6uix nepenau, MIla: [G]H =678 Mlla,
Kosdduument narpysku B pacyerax na KOHTAKTHYIO IPOYHOCTh:
Ky, =K

K, K

My " Dpp " Deopg s

rne K, — KO3(QQULUHERT yUHTBIBAET BHYTPEHHIOW JIMHAMMKY HArpyKeHHs, CBI3aHHYIO
C OMMOKAMH 1aroB 3alenIeHus, IPUHUMAIOT 110 |6] K, =12;

Kup, - YHHThIBACT HBpaBHOMCpH()CTh HAI'PY3KH Mo IJIHHE KOHTAKTHBIX J]HHHFI, OT 110-

PEIIHOCTEH U3rOTOBNEHHS M YNPYIHMHM J1ehOpMALUAMY BAJIOB, MOAUIMITHUKOB, NTPHHH-
MaioT no [6] K, =1.02 Ilocne npupabotku paciipeieneHue Harpysku Oyner Gonee pas-
HOMEPHBIM.
K. — onpeaensior no dopmyie (6]
K, =1+(K} 1)K,

Ha ez

rae K, — ko3pduiuesT yuursipaommii NpUpaboTKy 3yObeB, MPUHUMAIOT 110 TabaHIe
6] K, =0.32:

Muct
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Kie — 03bbuiment paclpeie/IcHs Harpy3Ku MKy 3yObsMH, B CBA3HM C MOIPELLIHO-
CTAMH H3TOTOBJICHHA, ONpENEAeTCs B 3aBUCHMOCTH OT CTENeHH TOYHOCTH, n_ =7, 1o
HOpMaM MIaBHOCTH s IpAMO3Y6BIX Nepeaay:

£

K"« =1+0,06-(n_ -5), npu ycaoeuu 1<K <1.2
K ha =1+0,06-(7-5)=1.12. Torna

Ko =1+(1,12-1)-0,32 = 1,0384
K, =1.2-1,02:1,0384 =1,271

,HJ'IH 3ALCIIICHUA BEAYLIETr o KOJjieca ¢ Mapa3suTHBIM KOJIeCOM

8400 [1271.2.84-(1.344+1) 250 M1
57 20-1.344 ST

Z, [K, M-us1y
| L, f—H - < [U]”
a, \ b,-u

Pacuernoe Hanpskerne 6,, =250 MITa mMeHbine JOIyCKaeMoro [G]” =914.4 MI1a.
Auist 3auennenns napasutHoro koseca ¢ Konecom paboyero MImWH e

8400 [3,41-17.34-(0,655+1) __
H = ' . T :_)_?4 M]_.[a
66 | 200,655

PacueTHoe nanpsikenue oy, =334 MIla meHblue nomyckaemoro (o], = 914.4 MITa.

3.2.5 OnpeneneHne 1MaMeTPOB BAIOB FONOBKH

JMameTp BanukoB wnunaeneli onpeaesseM ro thopmyrne [6]

rae [t]=15 Mlla - nonyckaemoe Hanpsskenue Baios Cpe/IHEHarpy KeHHBIX Nepeay;

o1 10
dppg = 3/ =———— =8.6 mm.
PAL “.'I {]_j X i:;

et
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IIpuHiMaeM KOHCTPYKTHBHO M3 HOPMATH3OBAHHOTO psja qHaMeTp Baia 12 Mm.
Huamerp Bana napazutHoro koneca:

[2.84.10°

d =3
Y 02.15

[IAP =9.8 mm,

[IpuHHMaeM KOHCTPYKTHBHO AnameTp Baza 12 Mm.
JlnameTp neHTpanbHoro Bajia:

1734100
, |1
¥V 0215

dm-:ﬂ = =18 MM,

I Ipunumaem koreTpyKTHEHO JiaMeTp Bajia 25 MM.
3.2.6 Bribop pa3sMepoB MmmoHoK | [IPOBEPKa HX MPOYHOCTH

Huist nepenaun kpyTamiero MoMeHTa Ha BasThi pabounx INMHHIENeH TPUHMMAEM LIIo-
HKY CTan/iapTHyio ceuenueM 5x5 mm. [poBepsiem umonky Ha cMsTHe # Ha cpes:

rae h — BeicoTa wnoHku, h=>5mm:
Ip — ITMHA HINOHKH, Ip=18 mm;
d — anamerp Bana, d=12mm;
[U o ] — J0NyCKaeMoe HallpsyKeHUe CMSTHS, [cs - J=20 Mlla;
T - kpyTswmmii Moment, Hw

cw:}fypﬂl:vﬂ?mn&
3-18-12
2-1.91-10°
Ty = —— =3.54 MIla
5812 {la,
TO €CTE INTIOHKA IIDHTOOHA.
T< [T]

3.2.7 Iloa6op NOAUIMITHAKOB FOJOBKH

[Toabop noanmMnHKUKOE ocyIecTBIgeM HCXONS W3 KOHCTPYKTHBHBIX COOOpaKkeHUH H
AGJIrOBEHHOCTH MOJAUIMIHKKA, 4TO obecledyuBaeTcs 3amacoM 110 rPY30M0ABEMHOCTH.
OpuenTHpoBotHOe pecypcHoe Bpemsi paboTel ronosku 10500 yacos.

Jluct
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Tax Kak cuna B 3auemenun ¢ pabounm mmungenem Ft=74,7 H, To B 3aBHCHMOCTH OT
[IPHHATOTO jHamMeTpa Bana npuHuMaem no 'OCT 8338-75 nomumnuank 0ocobo erkoii ce-
puu Homep 101 co cratuyeckoi paanansHoil rpysonoaseMaocTbio Cy=5,07 xH, auHamu-
4eCKOH rpysonoibemMHocThio C=2,24 kH ¢ pasmepamu mMpuHa B=8 MM, HapyKHbIi
adameTp D=28 mm, d=12 mm.

Onpenenum pacyeTHbiil pecype (101r0BEYHOCTS) NOAMMITHHKA, U

(CY 10°
. : _ - b I{
P, 60-n

L,=a a,-

“ah

%,

rae C — 6a3oBas IHHAMHYECKas MPY30MOILEMHOCTS, H:

P — panuanbhas Harpyska, H;

K' — nokasatens cremneHu, 1is APUKOBLIX OAUIHITHAKOB K=3:

N —4acToTa BpalIEeHHs KOJblia, =355 06/MuH;

al — ko3 dHUMEHT NOIrOBEYHOCTH B BYHKIHH HEOOXOaUMOi Ha/Ie)KHOCTH, NPUHH-
MaeM 110 [6] al=0,21 npu BeposTHOCTH Ge30TKa3HOI PabOTE 99%:

;. — KOYQOHULMEHT, XapakTepH3YIOUHH COBMECTHOE BIHSHHME HA JOJITOBEYHOCTh OCO-
ObIX CBOHCTB MeTalia Jetanel MOALIMITHHKA U YCIIOBMH 3KCIUlyaTalluy, npuHuMaeM [6]
JUTH LHAPHKOMOAIUMAHUKOB a»,=0.7;
a0 o
Lm:azru7ﬂiﬁ9|~nm__
' w747 ) 60-355

Yro Goaeme tpebyemoro pecypca.

Cuna B 3aneniienny BeayIero WIMHIEIA FOIOBKH | napasuTHOro koineca F=912 H,
NPUHHMAaEM MWAPHKOBBIH paiHalbHbIM NoMHIHUK 1035 co cTaTHyeckoii paiHalbHOH Ipy-
3onoabeMHoOCThIO Cy=11,2 xH, aunaMmuueckoi rpysonoaseMHocteio C=5,7 kxH no N'OCT
8338-75.

=18,5-10" 4

Lf,:{141-a3_[113001 10°

L 912 ) 60500

=2.10° q,
uTO DoJibiIe TpebyeMoro pecypca.

Hyokauit 11apuKOBbIi MOAMMITHUK BeIYIEro WITHHAeNS npuarmaem no 'OCT 8338-
75 Homep 107 c pasmepamu D=62 mm, B=14, d=35 mm, muHaMH4ecKas rpy30M0/IbEM-
Hocte C=15,9 kH

(15900  10°
L, =041.07. 2200 _
| L 912 ) 60-500

4.1-10%y,

MOJILINITHHK [TPHTOJIEH.,
[llapHKOBBIA TOAMMNHUK Bala Napa3sUTHBEIX KOJEC npruHuMaem no ['OCT 8338-75

HoMep 100 ¢ D=26 mm, B=8 mm , d=10 MM, munaMuueckas rpysonogsemMHocts C=4,62
kH

Lm::(LﬁliLT-(

= l.ﬁ-]Uh q.
L 747 '

-

-355

4620 10°
t()

MMOALIHITHHUK [TPHTOAEH.
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YTOPHBIN NOMIKITHUK pabouux mnuHaeneii npuauMaeM o ['OCT 7872-89 co cra-
THYECKOM Ipy3onoaseMuocTbio 18 kH Homep 8102H, ¢ pasmepamu: d=15 mm, Hapyx-
HbIA anamerp D=28 mm, mmpuna H=10 mm.

[pyHrMaeM pekoMeH ryeMble TTOCaKKi Koel MOMIHITHHKOB KaueHHs B KopIyc W Ha
Bas no |7].

3.2.8 Komnonoska MHOTOLUNMH/EIBEHON TOJIOBKH /1S CBEPIICHHS 8 OTBEPCTHH.

B coorBeTcTBHH ¢ pHCyHKOM 3.6 mokasaHa MHOTOIUTMHIEJIEHAS TOJIOBKA JUIA OJIHO-
BPCMEHHOIO CBepiIeHUs 8-MH oTBepcTHi D10, 5MM.

Himunpenu nos. 12, dukcupyemsie CTONOPHBIMH KOJIbLAMH 1103.3 1, YCTaHOBIICHB! Ha
ABYX PaZMILHBIX IIAPHKONOJUIMITHMKAX 1103. 34 M OJHOM YIIOPHOM IIAPHKOTIO I LIHII-
HUKe 1103, 32. MHCTpYMeHT perymupyercs o BhICOTe 3a CyeT BBIJBUKEHUS TT€PEXOIHOI
BTYJIKH 1103. 14, QHKCHPYEMOH ¢ MOMOILBIO ABYX BUHTOB 1103.27. UHCTPYMEHT uKCcHpy-
€TCA NOCPEICTBOM railku 1mo3.21 u BHHTa 1M03.28. Kpytamuii MOMeHT ot mmuHzenei
no3.12 Brynke nos.14 ¢ uHCTpYMeHTOM nepejaeTcs WIMNOHKaMH 1103.41, BCTAaBICHHBIMH
BO BTYJIKH. Bpaluenue oT mmnuHzens cranka Ha WINHHIETH FOJOBKH nepenaeTcs oT XBOo-
CTOBMKA 1103. | Basy-uiecTepHe 1103. 9, KOTOPAs HAXOAMTCS B 3aleILICHHH OJIHOBPEMEHHO
CO BCEMH NAPAa3MTHBIMA 3y64aThIMH KoJ&caMu 1103. 7, OT KOTOPBIX BPaIIAIOTCs MIecTep-
HH 1103.8, MOCPEJCTBOM MIMOHOK MM03.39 NepeJaolMX BpallleHHe LUNMHHIEASM 103,12,
Koneca no3.7 HanpeccoBansi Ha ocu 1103.6 YCTaHOBIIEHHbIE B KOpPIyce 103.4 rojloBKH Ha
NoAWMNHKUKaX 1o3.33. Hapyxusle Koabla moAmIMITHUKOB (puxcupyroTesa: y BepxHero
MOAMHITHAKA MOCPEICTBOM BTYJIOK 1103.17; y HIXKHETO MOCPECTBOM Koell ro3. 9.

Ban-mectepns no3.9 ycranopnena sa nmomuMmEMKax o335 u 103.36. HapyxkHoe
KOJIBLIO ITOJIIKMITHKKA 1103.35 OIUpaeTcs Ha KOJIbIIO M03.22, HaxoA41Ieecs B BBITOYKE OC-
HOBaHMA N03.2. Tlogmunuuk 1103.36 HaXOAUTCH B BBITOYKE Kopryca 1103.4, HapyxKHOe
KOIBLIO NOJMIHKIIHAKA PUKCHPYETCS KPBILIKOH 103, 3 4yepes KOJIbLO 1103. 18.

YTOpHBIE TIOALIMITHUKKA [103.32 YCTaHABIHBAIOTCA Ha INMUHIENAX Yepe3 BTYJIKH
n03.16, OYpTUK KOTOPBIX ONMUpaeTcs HA BHYTPEHHE KOJIbIO MMOJNITHUKOB 1103.34. [Tos-
IIMNTHUKH 1103.34 BHYTPEHHUMH KOJIBLAMH OIHPAKOTCH TOPLBI LIECTEPEH 1103.8., ¥ BHYT-
PCHHEE KOJILLO HMKHETO NOALIMIHKEKA 1103.34 (HKCHpyeTcs HA WnHHAene nos.12.. Ha-
PYKHOE KOJIBIIO HHKHErO MOAMIMIIHMKA 1103.34 onuvpaercs Ha KOIBIO 1103.19 ¢buxcupye-
MO€ B BBITOYKE KOpIyca 1o3.5 0OCHOBaHHEM 1103.2.

[loammunumKoBsie y3i6I pacmonokens B Kopnycax 1o3.4 W nos.5. B ocHoBanum
1103.2 BBIMOIHEHBI OTBEPCTHS, B KOTOPBIX BpalaroTcs WnHHAe 1o3. 12. YiinoTHenus
1103.23 CIIyKaT 18 HeIONYIIEHUs BRITEKAHUS CMa3KH.

'onoska cobupaercs, cronopurces AByMst ITU(GTaMU 1103.38, 1 cKpersercs nocpen-
CTBOM &-MH 6071T0B 1M03.20, raex n03.29 U NPYKUHHBIX WAH6 103.37. ["'epMeTHYHOCTE
MOJIOCTH obecrneunBaeTes WHYPOM 1103.40, BKIAMBIBAEMBIM B KAHABKM KPBILIKH 103.3 H
KOPITYCOB 1103.4 U 1103.5.

B ocHoBanuu 1103.2 BhINONIHEHBI 1Ba OTBEPCTHA, B KOTOPBIX YCTAHORJICHBI [BE BTYJI-
ki 1103.11, 3akpeniseMsle raiikamu 103.30. B 31i BTYJKH BXO/ST HamnpasJsgioOLIKe, C [10-
MOILIBIO KOTOPBIX TONOBKA HAIPaBIIsAETCs MpH 06paboTke.
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dnauner mo3.10 coctouT U3 TpyObI, K KOTOPOH NpUBapeHa KPhIllIKa, IIPH ITOMOIIHA KO-
Topo#i GonTamu mo3. 25 dnaHel coeMHAETCS ¢ KPbIIKOHA ronosku. Taxxe K TpyOe npu-
BapeH XOMYT, MOCPE/ICTBOM KOTOPOI0 rONOBKA 3aKpeNseTcs Ha MHHOJH IINHHACNA Bep-
THKaJIbHO-CBEPJIMIILHOTO CTaHKa. XoMYT 3aTaruBaercd bontamu mos.26.

(Cma3bIBaHWE TOJIOBKM OCYIIECTBISIETCH IUIACTUYHOM CMAa3KOH uepe3 OTBepCTHe B
KpBIIIKE 1103.3, 10 MOSBJIEHHA YHCTOH CMa3Kd B OTBEPCTHHM OCHOBAHHUSA 1103.2, 3aKpbi-
BAeMOTro MoTOM IIpobkoii 1103.13.

3.3 [IpoekTHpOBaHHE KOHTPOJIBLHOIO MPUCIOCOOIEHNs Ui 3aMepa paJIHaIbHOrO Oue-
HMsL

3.3.1 Paspaborka cxemsl 3aMepa

[TpuHumaeM MeTo] H3MepeHHsl ¢ Da3sHpoBaHHMEM M3MEpPSEMOW NETAld Ha ONpaBKe,
MMeEIOIIIeH npeur3uoHHoe BpalleHne. Ha cxeme u3MepeHus, MpUBEIEHHOH B COOTBETCT-
BUH C PUCYHKOM 3.7, uaMepsieMas Jetaib 1, yCTaHaBIMBAEeTCs HA ONPABKY W LUEHTPHUPY-
eTCsa 10 MOBEPXHOCTH, KOTOpas ykasaHa B KadecTBe Oa3bl. B oceBoM HampaBlieHHH Jie-
Taib | UKcHpyeTcs ynopoM B Topeil. M3mepeHue 1npH NoMOIIM HHIHKATOPOB 2.

P

T 0O

Pucynok 3.7 — Cxema u3MepeHHs
3.3.2 Pa3zpaboTtka cxeMbl IPUCTIOCOOIEHUS

B cootBercTBUM ¢ pucyHKOM 3.8 rpejcrasieHa cxeMa IpHcrocodienns

R—— ey

~1

L

)

Pucynok 3.8 — Cxema npucrnocofiieHus
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B kadecTBe 3aKHMHOIO 3/EMEHTA NPHHHMAEM PEKOMEHIYEMbil LEHTPHPYIOUIHH H
32)KUMHOMN 1eMEHT ~ POKKOBYI0 MemGpany. MemGpantsie nprcnocoOnenns He obec-
neyuBaioT GONBIIOH CUIIOBOK 38k MM, HO ODECNeyMBaOT  BEICOKYIO TOYHOCTH LIEHTPH-
POBAHHA B CBA3H C YEM PACIPOCTPAHEHE! B KOHTPOIBHBIX MPHCIOCOOIEHHSX.

Poxkosas MemBpana npencrasiser cOOOH META/UIMHECKHH AMCK 3 ¢ BBINOJIHEH-
HBIMHM 330/IHO C JIACKOM DOXKKaM# 2. 3aHM JeTaid | OCYIIeCTBIsAETCS 3a CHET YIIPYrow
nepopmanun Mem6panst. Ilporub aucka 3 coszgaercs nocpeacTsom cuilbl (Q, nepenasae-
MOM OT BCTPOEHHOI'0 CHJIOBOTO MPHBO/ia — MHEBMOKaMephbl 4 depes LITOK 5. Y CHiIHe BOC-
NPUHUMAETCS U OCYLIECTBIIAETCS BpallleHHe NMOCPEACTBOM nojainunHuka 8. ITHeBMoKa-
Mepa KpenuTes K KOprycy npucrnoco0ieHus 6.

B kauecTBe M3MEPHTENHHONO YCTPOHCTBA NPHHHAMAKO CBeTOMOpPHBIE JaTUMKU pabo-
TAIOIME HA 3aMBIK@HWE KOHTAKTOB. 3a30p MEXY KOHTAKTAMH HACTPauBaeTCs Ha BEIH-
YUHY gonycka pagdansHoro 6uenus 0,1 Mm. CBeTo(GOPHBIH JaTYUK CHTHAIM3HPYET MH-
raHWeM COOTBETCTBYIOLIEH TaMITOYKH.

3.3.3 Pacuer »lieMeHTOB IIpUCIIocoDieH s

PajnycoM HapyXHOU MOBEPXHOCTH MeMOpaHbl 3anarTcst (KOHCTpYKTUBHO). Tlpn-
HUMaeM B=125 mm.

[TprHHUMaeM U3 HOPMAIM30BaHHOTO psja 110 [2] paboune napameTpsl NHEBMOKaMepsl,
OpPHEHTHPYSACH MO HeOONBIIIOH CHIle Ha IITOKE, MPUHUMAaeM NMHEBMOKaMepy ¢ YCHIIHEM Ha
wroke Q=1000 H, ¢ pazmepamu D=125 mm, wroka d=20 MM npu JaBjieHHH BO3TyXa B
cetu 0,4 Mlla.

JlnameTp onopro# mwanbwbI

d=0,7-Bumm,

d=0,7-125=87.5mm

3.3.4 KomnonHoBka npucnocobieHus

B cooTBeTcTBHU ¢ pucyHKOM 3.9 10Ka3aHO KOHTPOJIBHOE MPUCIOCODJIEHHE C POXK-
KOBOH MeMOpaHOH /151 KOHTPOJIA TOPLOBOIO H PaJHalbHOIO OHEHHS.

ObpabarbiBaeMas eTajlb yCTAaHABIMBAETCS M Da3upyeTcs HEHTPAIbHBIM OTBEPCTHEM
Ha OYPTHUK pokKKOB MemMOpaHbl 1103.9. MemOpana 1103.9 3akpeniieHa BUHTaMH 1103.26 Ha
wmnusgene nos.4. Hlnuaaens no3.4 BpaiaeTcs BO BTYJIKe 1103.8, yCTAHOBJIEHHOH B KOp-
nyce nos.l. IllnMagens onMpaercs Ha NOAIMIHMK 1103.3, 3aKPLIBAEMBIA KOXKYXOM
103.10, 3aKpeniIeHHbIM BUHTAMHK 1103.25, a CHU3Y 3aldpaeTcs KOHTPralko# 1no3.18 yepes
NOJAWMNHKK 103.19 B xoaeuo nos.17. [lneBMOKamepa OAHOCTOPOHHETO AEHCTBHA CO-
CTOMT M3 2-X KpbIlleK 1103.12 ¥ 103.13 MOHTHPYEMBIX K KOPIyCY 1103.1 BUHTaMu 1103.24.
B kpeiike 1mo3.12 ectes oTBepCcTHE B KOTOPOM HANpaBlseTCs M MEPEJBHIaeTcs IITOK
no3.2 MHEeBMOKaMEDEL.

B kpbiiky mo3.12 ycraHoslieHa BTYJKa 1103.14 ¢ YIIOTHAIOLIMM KOJBLOM 1103.15.
Ha mwitok 11o3.2 ycranosliena ra#ika 1o3.1 6 npu noMomm KOTopoi MpOHCXOIUT YIIpyroe
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nedopMupoBanue MeMOpansl 1103.9. IlpH NOCTYIIEHHH BO3/lyXa B HITOKOBYIO IOJIOCTh
MHEBMOKAMEPBI, LITOK T103.2 NpeoaosieBas yCUIle MpyXHHbl 1103.7 nehopMHpYeT MeM-
OpaHy 103.9, OT 4ero poXK{d CBOAATCA K LEHTPY. 3aTeM yCTaHaBlMBaeTcs JeTajib Ha
GYPTHKHM M OTKJIOYaeTcs pabodee faBieHue BO3AyXa, PYKHHA OTTATHBAET ITOK 103.2,
POKKH 3a)KUMAIOT U LIEHTPHPYIOT JIeTallb.

[MpyxuHa 1mo3.7 onMpaeTcs Ha KpbILIKY 103.13 ¥ Ha raiky 1no3.5, 3akpenjieHHylo Ha
LITOKE 1M03.2 BHHTOM 1103.0.

JIis noJKNFOYEHWs TaHrOB C/KaToro BO3JyXa B KOPNYC 1M03.1 BMOHTHPOBaH LUTY-
nep no3.21 ¢ yruiorHenueM no3.20. Texnonoruuyeckoe OTBEPCTHE B KOpIyCe 3aKpbiBacT
3araymika no3.22. Ha kopryce no3.1 cMoOHTHpOBaka HWHIMKTOPHAs CTOHMKa ¢ 2-Ms M3Me -
pUTEbHBIMU TONOBKamH. Bpaias mmuuaens nos.4 3a py4xH 1103.1 1 npou3BoaUM U3Me-
peHHE TOPLEBOro H paAHalbHOro OHeHus.

3.3.5 Pacuer npucniocobieHus Ha TOYHOCTh

[TorperHocTs npucnocobieHus onpeaensercs hopmyoi (6]

. I .2 b] 2
=1 .. 0A
LI_,F.“ =L2-{AT+ AL + A MM,

riae A, — norpemHocTh, Bbi3biBacMas BapHalMAMHU B MOKa3aHUAX HHIMKATOPA, BE/IHYHHA
KOTOPBIX cOCTaBlsieT A, =001 MM;

A, — NoOTrpenHoOCcTs OT 3a30POB B ONPaBKe W TOYHOCTH M3IOTOBIEHHA 0a30BOro jgMa-
meTpa MeMOpaHsi, opuenTuposodno A, = 0,01 mwm;
A, — norpeurHocTs cayuainoro dhakropa A, = 0,005 mm;

S 212001 +0,01° +0,005° = 0,026 M.

oYM

Jlonyck Ha pajaMaibHoe OHEHME JEeTAlH NPH M3TrOTOBIEHHH OrpaHHyeH BeIHYHHOM
0,1 mm.

3Has BEJIMYHMHY [TpeelIbHO JOMYyCTHMOIo 3amepa JeTald, MOKHO ONpeLeHTh BEJIH-
YUHY OTHOCHTENILHON MOrpeiiHOCTH:

0.02¢
om = (j_{] =0.26-100% = 26%.

Brisos 110 pasieny TpH

B pazpene pazpaboraHo npucnocodlienue s dpeseposanus nazos. Jlius storo on-
peleneHa TeopeTHdeckas cxeMa Oasupoanus, pa3paboraHa cxema NPUCHOCODIEHUs H
BBIITOJIHEH CHJIOBOH pacuéT npucnocobieHus.

Jnst 0IHOBPEMEHHOTO CBEpJIEHHA 8-MH OTBEPCTHH paspaboTaHa MHOTOLINWH/EIbHAS
FOJIOBKA.

Jnet
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Jlns KOHTpoJs paguanbHOro OueHus paspaboTaHO ClELHANBLHOE LEHTpHpYolIee
npucnocodieHHe ¢ poXKOBOH MemOpanoit. /lis 3Toro omnpezaeneHa cxemMa M3MEpeHHS,
pazpaboTtaHa cxema npucnocobieHns, BLINOTHEH pacyéT NPHCIIOCO0IEHHS Ha TOYHOCTb.

Mam

Nuet

Ne Nokym.

Moan.

Harva
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4. CTPOUTEJILHBIH PA3JIE]]

4.1 Beibop ¥ onpejieieHHe KoJuecTBa 000py 10BaHus

INpesnaraeTcst CIPOEKTHPOBATh MOTOYHYIO JIMHMIO. PaboTa nuHnn Gyner ocymecTs-
NATHCH B JIBe cMeHbl. McXoiHble JaHHbIE ¥ PacyéT KOJIUyecTBa noTpebHoro obopynosa-

HUs IpHBe/ieHsl B Tabnunax 4.1 u 4.2.

Tatnuua 4.1 — Mcxonasle naHHbie

Homep HaumeHoBaHue Mopenb HopMmbl BpeMeHH Paspsan
onepaiuH onepaluH CTaHKa 3 pabounx
T(} TI.'L TIII TII’.'}
005 Tokapuas ¢ UITY | 16K20®3 | 10,39 | 3.9 |15,77] 60 4
050 Ceepmunbhas | AI'C-1 2,5 1,3 4,2 30 3
055 Ope3sepHas 6P13@3 8.3 1,5 110,781 25 2

OnpexeneHye THIA IPOU3BOJICTBA

Twn npon3BoACTBa — CPEIHECEPHHHOE.

[Tporpamma Bhirycka getanei N, = 2000 wrr/roz
["oj0B0# nipuBeA€HHBIA BRIMyCcK Aetanei Ny, =30000 .

Tabnuua 4.2 — KonuuecTBo notpebHOro 060pynoBaHus

Homep Mopaens cTanka Nup Fao | T | Spacs St K
onepaL[HH HIT. Y MHH IIIT. LIIT.
005 16K20(D3 _ I AANET 2| 092
050 AIC-1 S 2 52 ] 054 1 0.54
055 6P1303 A T [hie1] 15 2 | 06
L o _Wroro: ~lom

Ha paspabGaTbiBaeMOM y4acTKe IPHHATOE YMCIIO CTAHKOB PaBHO 5 LUTYK, FPaHK 3a-
rpy3KH TIpe/ICTaBlIeH B COOTBETCTBHH C PHCYHKOM 4.1.

Jluer
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PucyHok 4.1 — I'paduk 3arpy3ku obopyaoBaHus

4.2 Onpenenenue HeobOX0AUMOIro cocTaBa paboTalOIHX H HX YHCITEHHOCTH

4.2.1 MHorocraHo4yHoe obclyKHBaHUe

MHoroctaHo4YHOE 00CIY)KMBaHHUE TPUMEHSETCS Ha CTAHKAX ¢ JOCTATOYHO BbICOKUM
KWM YpPOBHEM aBToMaTH3alu. Haumyuinue BO3MOKHOCTH HMEHOTCS NMPH HAM4YUe Hec-
KOJBKHX OIHHAKOBBIX CTAHKOB, BBIMOJIHSIOIIMX OJIHY H TY K€ ONepauuio, T.e CTAHKOB-
ay6aepos.

[Tpu BBINIOJIHEHHH OMepalluii, BKIIOYAIOLIHX ABa U DoJiee Nepexo/10B, BbIIOIHIEMbIX
Ha YHUBEPCAIbHBIX CTAHKAX C PYYHBIM YIPABIEHHEM, JUIS ONPEJEICHHA BO3MOXKHOCTH
MHOTOCTAHOYHOI'0  OOCTYXKMBaHHS HEOOXOAUMO IIOCTPOHTE LMKJIOIPaMMy MHO-
rocTaHOYHOTro obcnyxkuBaHusa. B cooTBeTCTBHH ¢ pucyHKoM 4.2 ¥ 4.3 ripHBeeHa HK-
norpaMma MHOroctaHouHoro odciyxuaHus aas 005 4 015 onepanuw.

f £ |
‘ } | Bty pysim 1 1 Ppeus MIHETOCTH
H ] pae Ll

- Bupstaat batit i Wil

- r T
| |
11 [ L AR M THAEOKCD | |
1

Pucynok 4.2 — [luxnorpamma MuoroctanouyHoro obcmysxupanus s 005 onepaiiu

Pacuet ang onepauuu ¢ UITY:  T,=10,39; T,=39
T =Tyt T Ty =(),5:

Toya- = 0,541 = 1.5

Tuwasr = 10,39+1,5 = 11,89

Sy =1,5/11,89+1= 1,12muH, npuHumaem S, =2 mr.

Pacuer ans onepauuu ¢ UITY:  T,=83; T,=1,5
T, = TyytTy T, =0,5;

Tpyy = 0,5+1=1,5

Tuam. = 8,3+1,5=98

Sy =1,5/9,8+1= 1,15MuH, npuHumaem S, =2 LIT.
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PucyHok 4.3 — LlukiorpaMmma MHOrOCTaHOUHOTO 06cykuBanus 1t 015 omeparinu

4.2.2 Onpenenenye KOIMYeCTBa BCIOMOTaTeIbHBIX pabounx

[Tp4 yKpyTIHEHHOM NPOEKTHPOBAHWHM YHCIEHHOCTh BCMOMOTATENBHBIX PabouHX OIl-
pefiesIAoT 0DIIMM YHCIoM 63 yKasanus NpodeccHH B NPOUEHTAX OT YMC/a MPOU3BOACT-
BEHHBIX pabouux. [To HOpMaM, HE3aBHCHMO OT TMIA IIPOM3BO/CTRA, /Ui MEXAHHYECKHX

LEXOB YMCJIO BCTIOMOTaTelbHbIX pabounx coctaBisier 20-25% oOT yucia IMpOM3IBOJCT-
BCHHLIX.

o _R.20%
©100% b
7.20%
R = To0% ~2 ye.

rae R, - konuuyecTBo paboyunx cTaHOYHHMKOB, R =7 4e.
4.2.3 OnpezienieHne KOMHYECTBA HHIKEHEPHO - TEXHHYECKHUX PabOTHHKOB

K xateropuu HMTP Mmexanndeckoro mexa OTHOCSTCS HAYaibHMK [€Xa M €ro 3a-
MECTHTCIIH, CTApIIME U CMEHHBIE MACTEpPa, TEXHOJOTH, MEXAHHKH, CIICLIMATHCTRI 110 BbI-

YMCIIHTEILHOH TEXHHUKE M CHCTEMaM yrnpaBieHus U T.1. HopMsl s pacuera yucna UTP
npuBeaeHbI B [7]

X _R.21%
||'p _T]O‘:EJ{}_N Lle-]-l
7-21%
Row=— ~ 2 yep.

100%

Jucr
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4.2.4 OnpejeneHne KOIHYECTBA CYKALIMX

Kareropus ciyxaimnx BraodaeT pabOTHHKOB LEXOBOH GyXralTepuH, yUeTUHKOBR,
rabenbIMKOB, pacnpenenuTesied paboT, KONMPOBIIMKOB, cekpeTapeit u ap. Cosnanue

ACY s Oyxraarepckoro ydyera Mo3BojseT LEeHTPaau30BaTh 3Ty paboTy B Macciurabe
3aB0O/1a, a B LI€XaxX HMeThb JIMLI, BeAyLIHX JHIUIb NIePBOHAYANbHYIO OyXIajTepCcKylo J0Ky-

MEHTALHIO. HHCIEHHOCTH CiTyKalllMX ONMpeieseHa [0 HopMaM, [IPUBEIEHHBIM B [7]
R_-1,7%

ST

7-1,7%
R, =) yer
C00%

4.2.5 Onpezelienne xonuyecTBa pabOTHHKOB TEXHHYECKOTO KOHTPOJISA

PaboTHUKH TEXHUYECKOTO KOHTPOJIS B COCTaB pabOTAIONIMX 1Ie€Xa He BKIHOYAKTCH, a
HX YMCIICHHOCTH MOXKET OBbITh Hai1eHa 110 HopMaMm, NpeacTaBIeHHbIM B [7].

PaccuutniBaeM uncio KOHTPoNEPoB R,

W R9%
K _] 00% Jyen.

O 7.9%

R = =3
ST

PaccynThiBaEM YMCII0 KOHTPOIBHAIX MacTepoB R,,,

R - 0.8%
R.=—— - . yed.
100%

7-0,8%
w = =1 yen,
T{)[]”’u

4.3 Onpenenenude nIowamgd CKIajioB

BenuuuHy nnomany cKiIanos onpenensioT HCXO/A W3 HeoOXO0IHMOCTH XpaHeHus on-
PE/IC/ICHHOTO KOJIMYECTBA 3araca MeTala, 3aroToBoK, 11ony(habpykaToB Wik Aetaieii ¢

Y4ETOM J0NYyCTUMOH IPY30HANPIKEHHOCTH [10J1a CKIIAICKOT0 TIOMeIeH s 110 [7]
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rae Qo — ob1IMi Y4epHOBOH BEC MAaTEPHAIOB MITH 3ar0OTOBOK, HOUIKANIHX MEXaHHUYECKO#H
obpabotke B Teuenue roga, Q; =498 1, Q; =375 1;

acp — CpEllHCE KOJIHYECTBO JIHEH, Ha KOTOpOe IPHHMMAaeTCs 3arac MaTepHana (3amnac
MaTepHaloB M 3ar0TOBOK J0/KEH OBITh HEREIMK H CONePKATh MHHUMYM, HEOOXO UMb
A Oecnepeboiinoit paboTel crankos) [8];

@ — KonuuecTBO pabouux aHel B rogy (® = 250);

g — CPEIHEJONMyCTHMas Harpy3ka Ha IJIOlIagh Iexa, TIM PHHAMAETCH
2.3 1/M);

K, — KO3Q@HLHEHT HCTONB30BaHKS TUIOMAAM CKJIAJa — OTHOLIEHHE TTOJIe3HOM 10~
ajM cKnaja K ero obiied niowany, BKIKOYas TPOXOAL!, NMpoesnsl. [IpH HanonsHOM
TpaHcnopre (3nekTponorpysunks) K, = 0,25...0,3; npy 06cayKUBAHUN MOCTOBBIMHA H
NoJIBECHbIMHU KpaHamy, mrabenepamu K, = 0,35...0,4.

[nowmans cknaga neranei

S = 3?5-4_ :1500:2'!4.\1:
b 250-0.7-0.4 70
Ilnomaznre cxinana zarorosok
498 . 4 1992 X
S, =———= =284 y*

' 250.0,7-04 70

4.4 Beibop THNA TPaHCIIOPTHBIX H IPY30TI0BEMHbBIX CPEICTB H onpejielieH|ue UX KO-
JIA4eCcTBa

BpiOOp TOro WM MHOTO BHJA 11EXOBOrO TPAHCIOPTA 3ABHCHT OT Xapakrepa Ipo-
AYKIHH, €¢ Beca W pasMCpOB; BHIa MPOU3BO/ACTBA W (OPMBI OpraHu3alMy paboTsl; pas-
MEpOB I'py30000poTa; Ha3HaYeHUs Tpancropta [7]. BHyTpu 31anuit ucnons3yiotes ma-
IIHHBI C SJIEKTPONIPUBOJOM, & JiIs paboThl Ha OTKPBITEIX MJIOM[AJKAX — MAIITHHE ¢ JIBUTra-
TEJIAMH BHYTPEHHEIO CrOPaHusi.

Jns nuanupyemoro y4actka Mexanuueckoil oOpaGoTKM B KauecTBe [EPEBHKHOTO
[1I€X0BOr0 TPAHCIIOPTa MPUMEM BIIEKTPOTENIEKKY C MPY30MOABEMHOCTHIO OT 0,5 10 5T.

Kpanooe obopynosanue.

Jns muanvpyemoro ydactka MexaHudeckod o6pabOTKH NMpHUMeM MOCTOBOH OIHO-
Danounsiil KpaH (10 5 T) npUMeEHSIOTCS IS TPAHCTIOPTHPOBAHWSA BHYTPH lieXa W CKJia-
J0B.

4.5 Pacuer noTpebHOro KOJIMYECTBa MOABEMHO - TPAHCTIOPTHOTO obopy1oBaHuUs

/1 cBOeBpeMeHHOTO ObecreyeHns UEX0B MaTepHAaMi, 3ar0TOBKAMM, AETANAMH K
y3/1aMi HeOOXOIMMO ONpesiesTh NOTpeGHOE KONHYECTBO MNOXBEMHO - TPaHCIIOPTHEIX
CPeACTB. [l TOYHOro OMpejesieHus CIeayeT YYHTBIBATH MAccy IPy30B, IIyTh nepe-
MELLCHMS, BPEMA, 3aTPAYHBAEMOE Ha TI0JbEM I'PY30B, H MHOTHE JIDYTHE YCIOBHS.

Jlucr
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Pacuer notpeSHOro KoNnutecTBa 3MEKTPOTENEKEK H JIp. TPAHCIIOPTA ONPEAENSeTcs B
3aBHCHMOCTH OT Beca JeTaneH, NepeBo3uMbIX B TeYEHHE I'ojla, BpeMeHu npobera u Bpe-
MEHH Ha €€ 3arpy3Ky H pasrpy3ky

- Q- Ly +t 4t
T RN : , IIT
] q-60-@-m-K {v P ’

1y
P

rae Q — Bec JeTaneii, TpaHCIOPTHPYEMBIX B rof, ) =375 T

1 — cpejiHee KOJIHIECTBO TPAHCTIOPTHEIX OMepaiyii Ha OHY JeTallb;

( — 3allOJIHeHHE 3NIEKTPOTENIeHKH 3a OIMH pelc, T (npumepHO 75% oT eé rpy-
30110/1bEMHOCTH );

© — HOMMHANBHBIH TO0BON (DOH BPEMEHH IEKTPOTENEKKH npd pabore B OfHY
cMeny, @ =2070 y.;

M — KOJIMYECTBO CMeH pabOThI 31eKTPOTENEKKH B CYTKH , m=2;

K — koodduriuenT, y4uTBIBAIOUINI IPOCTOM TEeNKKH U3 - 3a PEMOHTA K,= 0,97,

Vep — CPEAHSAS CKOPOCTB MEKTPOTENEKKH vV, =150 M/MHUH;

lp — cpemnmii npoGer 3a ofiiy noe3NKy, M, OPHEHTHPOBOYHO |,=27 M;

L, L — BPEMS HA 3arpy3Ky W pasrpysKky >IeKTPOTENeRKH Ha Kakaylo onepaiuio (ro
5...10 mun).

[Ipu 1pobHOM uKce OHO OKPYrASeTC A0 LENOro M HAa3bIBACTCH NPHHATBIM KOJIHYe-

ctBoM K .

K, = 2] (60+f0+m ~12
" 0,75-60-2070-2.097 50 = L< 1T,

Hpuuumaem K, =2 wir.
OrpeziesniseM KOTHYECTBO MOCTOBBIX KPAHOB [UTS MEXAHHYECKOTO [1eXa

cp
i (Ve
©-m O, -K,

+U, +t
K

rae J1 - KOoJIM4ecTBO nepeBe3éHHbLIX rpy30R (KOHTEHHEPOB € IETANSAMH) Ha TOJIOBYIO TPO-
rpamMmy Beinnycka N jietanei,

25000-14,9
N=""—"7 =47\ unr
790

rae G, — Bec ognow aerann, G,=14.9 kr;
Gy — Bec KoHTeltHepa ¢ aetanamu, G, =790 kr;
m — KOJIMYECTBO pADOYMX CMEH B CYTKH, m=2;
© — xonuuecTBo pabouux mHeil B roay, M=250;
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| — KOJI{YECTBO KPAHOBBIX ONEpalHil HA OJIMH NEPeBe3EHHbII IPY3;
lep — CPeMHsAS AMVHA ITYTH Ha OAHY KPAHOBYIO OMEPALIHIO, M;

Vep — CPEIHAA CKOPOCTH JIBHKEHUSA KPaHa;

l,, l, — BpeMsl Ha OJIHY 3arpy3Ky M OJIHY pasrpy3Ky, MHH;

®,, — HoMUHaNBHBIH GoHI BpeMeHn paboTel kpaHa, ®,=480,,,.

K| —koshpunment, yunroipatoimii npoctoii kpaxa, K,=0,85.

60

oLtz &0 _
240-2  480-085

+ID+IOJ

=0.6

[lpunumaem | kpan
B cooTseTcTBHH ¢ pHcyHKOM 4.4 IpeicTaBIeH MOCTOBOI KpaH 0aHO0aI0YHBIH

1500
P

[ —_—

Pucynok 4.4 — Kpan MocToBoit oqHo6a10uHbIf

4.6 Beibop cnocoba TpaHCIIopTHPOBAHHS CTPYKKH

HecMoTps Ha BHeIpeHHe SKOHOMHYHEIX METOIOB IPOM3BOJICTBA 3arOTOBOK B 1po-
ecce 06paboTKkH pe3anneM obpasyeTcs 3HAYUTENBHOE KOIHYECTBO CTpyXRKH. CTPyKKY,
NpesKe BCEro, He0OXOAMMO OTBECTH W3 30HBI 0OPa30BaHKs, a jallee TPAHCIIOPTHPOBATE
ee K MecTy cbopa u nepepaboTku. ITO cAenano HeobX0 HMBIM pa3paboTKy MHOIHMX ClIe-
LHANBHBIX CPEACTB Ui YOOPKH M yTHIIM3AIMA CTPYXKKH. s yGOpKH CTPYKKH U3 pabo-
YCH 30HBI COBPEMEHHbBIE MHOTOILMMH/ECIbHBIE CTAHKH UMEIOT CTeLHAbHbIE ycTpoicTBa
IHEKOBOT'0, CKPeOKOBOIO MJIM HHEPLHOHHOTO THIA, KOTOPHIE MePeMeLIaioT CTPYKKH B
KOPOO 1M JTHOK, PACTIONIOKEHHBIE C THUTLHOM CTOPOHbI CTAHKA.

Jlnsg CpoeKTHPOBaHHOTO yuacTka MeXaHH4Yeckol o0paboTKH TPAHCIIOPTHUPOBKA
CTPYKKH K MecTaM cOopa M nepepaboTKi MOKET MPOH3IBOIHTECS C HCITOMB30BAHHEM Me-
XaHW3MPOBAHHOH CHCTEMBI, TO €CTh ¢ MCIIOJIL30BAHHEM PYYHOTO TPY/A, CPECTB MO
MEXAHH3ALIMH W KOJIIECHOTO TPaHCIOPTa ¢ TPAaHCTIOPTHPOBKOH CTPYXKKH B KOHBeiepax,
ALMKAX MITH Ha Tenexkax. Tak kak ctpyxky, ofpasyromytocs Ha ruouwamd 1000—2000
M B KolugecTse 10 300 kr/u ot OTACNBHO CTOALIMX CTAHKOB, Uenecoodpa3no cobupars
B CIICLMATBHYIO Tapy U 6e3penbCcoBBIM TPAHCIIOPTOM AOCTARISTEL K MECTaM nepepabor-

Ku. B coorsetcTBHE © pHCyHKOM 4.5 npejcraBiena ceKius CKpeOKOBO — IUITAHTOBOIO
KOHBeHepa

JIHer
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Prucynok 4.5 — Cekums ckpebKOBO-1ITAHTOBOTO KOHBelepa

Pasmep npoH3BOACTBEHHOMH IUIOIAAM MEXaHHYECKOTO 11EX4 C Y4eTOM ILIOIIA/H, 3a-
HHMaeMOH BEPCTaKaMH cllecapei, 1oJiCUUTLIBAETCS CJIEAYIOIUM 0OpazoM:

— MpH J€TaJIbHOM NMPOCKTHPOBAHWH 1[€Xa NPOU3BOACTBEHHAs ILIONIAAb OIPEAeIISeTcs
Ha OCHOBaHMM pa3pabOTaHHOIO TIaHA PACIIONOKEHHs BCEro oGopy10BaHus, paBGOYHX
MECT, TIPOE3J0B, NPOXO/I0B H M.

— B Cllydae YKpPYNHEHHOIO TPOEKTHPOBaHHsA IIPOH3BOACTBEHHAN IUIOWA/b OIpe-
ACNAETCA MO YJAENbHOH IJOLIajiH, npnxommeucs{ Ha | cTaHoK. B cpearem ona coc-
TAaBIISAET: JUIS MAILIX CTAHKOB — 10 — 12 a°, cpeanux — 15-25 v, KPYTHBIX — 25-70 M’
0c060 KpynHEIX — 70-200 M” Ha cranok. Takum 06pa3oM, NIommalib, 3aHHMAEMYIO CTaH-
kaMu F;, MOXKHO nojicuuTats o gopmyne

e 2
= Z(‘un . f_»-.-[ JM,

rae Cy, — NPUHATOE YHCIIO CTAHKOB AAHHOIO THnopasmepa, C,,,=5 mr;

£y, — ynenpnas NpOU3BOJICTBCHHAS 1I0IAb, IPUXOJAINAACS Ha | CTAHOK JAQHHOTO TH-
nopasmepa, f,,=21 m",

PaccunThiBaem Maccy cTpyxKy

(m Aer — Maar )hﬁ
1000

m CTP =

.

rue mrlL] =14.9 kr — macca neranu;

m;,. = 19,8 Kr —Macca 3aroToBKH JUIs AeTallu.

19.8 - 14.9)- 25000
( )

Mepp =~ =122.5 1.

1000

— 22.5
I:{-n =122 = 0,98 T/™°.

25

—

¥

ﬂ'l T 2
—>0,98 1/M", TO wHasHauaeTcs CcHCTema ybopku crpyxkun K —
¥l

KOMOHMHHpOBaHHas.

Tak kak

Jluer
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4.7 Inannposka y4acTka, olpeielieHHe ero OCHOBHBIX Pa3MepOB

[InanupoBka mexa — 3TO TUIaH PACIONOKEHHS NPOH3BOACTBEHHOIO, IOIBEMHO -
TPAHCIIOPTHOTO H Jp. 0DOpY/0BaHusA, HHKEHEPHBIX ceTedl, pabouux MecT, Ipoe3/Ios,
IIPOXOJIOB H JIp.

[pu paspaboTke riIaHHPOBKM YYHTHLIBATECA CIEAVIOLIHE OCHOBHBIE TPeGOBAHMS !

I) obopynoBaHHe B LieXe pa3MeIaeTes B COOTBETCTBHM C MPHHATOMH GOPMOH opramu-
3aLIMH TEXHOJOTHYECKHX NPOLIECCOB.

2) pacnojioxenre o6OpyI0BaHHUsA, NIPOXOJIOB U NPOE3/IOB rapaHTHPYeT YA006CTBO
OesonacHoCTs paboThl, BOSMOXKHOCTh MOHTaXa M JEMOHTAXKa, PEMOHTA 06ODYIOBAHHUS;
YA00CTBO 10/1a4H 3ar0TOBOK M HHCTPYMEHTa; Y106CTBO YOOPKH OTXOI0E;

3) nIaHUpOBKa YBA3aHa C IPHMEHSEMBIMH [10A5EMHO-TPAHCTIOPTHBIX CPEICTB;

4) B IJIAaHHPOBKAX NPEYCMOTPEHBI KpaTdailline nyTH nepeMeIleHHs 3aroToBOK, Jie-
TalleH, y3/10B B NIPOLIECCE IPOM3BO/ICTRA, HCKITIOHAIOLME BO3BPaTHbIE JBMKEHHS. | py30-
MOTOKH HE NEPECEeKaloTCs My CoDOM, a TakkKe He MepeceKaloT U He MepeKphbiBaloT 0c-
HOBHBIC TIPOE3/Ibl, MPOXO/AbI M JIOPOr'H, NPeAHa3HAYEHHBIE IS JBHKCHHS JTHO/IeH.

PazpaboTaHHblil YHaCTOK pacnoiaraeTcs B cpeHeM Iponére mupuHoi 18000 MM u
aroM KoJioHn 6000 mm.

MHHHMaJIbHAS BBICOTA MPONETA OMPE/IENSeTCs 10 BBICOTE JO TOJOBKH NOJKPAHO-
BOTO peJbea.

BhicoTa 10 rofioBkH MOAKPaHOBOTo peibea (M) paccuMThIBaeTes 1o GopMyIie
H,=h,+h,+h,+h, M,

rae h; — MakcHMasibHag BICOTA obopynosanus, h;=2,93 m;

h, — MuHMManBLHOE paccTosiHue MexTy obOpyIOBaHHEM M [epeMelIaeMbiM TPY30M,
h-=1 m;

h; — BeicoTa TpaHcnopTHPYeMBIX rpy30B, h;=2 M;

hy — BbicoTa kpaHa, hy=0,9 M.

ObopynoBanHeM ¢ MaKCHMAIBLHOH BBICOTOH SBNSIOTCS CTAHKH womenud AIC-I
BBICOTOH 2.93 M.

H, =2.93+142+0,9=683 u.

Pacy€rHoe 3HaueHHe KOppeKTHpyeTcs 10 GhaHkaiimero cranaaptaoro. [lpunumaem
Hy =6.95 m. B 3aBicuMocTy OT Benuuunbl H, NpHHAMaeM BBICOTY Nponéra H =96 M.

B coorseTcTBHM ¢ pHCYHKOM 4.6 mpeiCTAaBNEHBl OCHOBHBIE pasMepbi nponéTa
3JaHHUs.

Konoute! 3nanus xenesoberonnbie cepun KD-01-49 ¢ konconsamu IPAMOYTOJIBHOTO
ceyeHus 400%800 MM npesicTaBIeHbl B COOTBETCTBHM C PHCYHKOM 4.7.

TopiioBbie KONOHHBI 30aHUs CMELICHBI BHYTPh OTHOCHTENBHO Pa3bHBOYHON OCH Ha
500 MM. D70 HEOOXOAMMO IS TOrO, YTOGKI IPOMYCTHTE KOJOHHBI (haxBepka.

JIner
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PucyHoxk 4.6 — OcHOBHBIE pa3Mepsl MPOJIETa 3/1aHHUs

DyHIaMEHTBl MOJ KOJIOHHBI HNPEACTABIAIOT COOOH OTNENBHO CTOAIME Kelle-
300€TOHHbIE CTYNEHYaThle KOHCTPYKIMH, Ha KOTOPBIE YCTAHABIUBAIOTCS TAKKe HKeJe30-
OeTonuble hyHaMeHTHBIE OaJKU 110/ CTEHBI.

=
|
|
|

Pucynok 4.7 — KononHsl cpe/iHux mponéros cepuu K3 - 01 — 49

Bepxusas mnockocThk (yHzamenTa pacrionaraercs Ha 150 MM HHkKe YPOBHS 1014,
nofowsa dyrnamenTa — Ha 1,95 M. Pasmepsl (yHIaMeHTOB HA3HAYAKOTCA B 3aBEMOCTH
OT CEPHH M CCYCHHsA KOJIOHHBI [IPE/ICTABIIEHB] B COOTBETCTBHH C PHCYHKOM 4.8,

Prcynok 4.8 — OyHaaMeHT 10/ KOJOHHEI

JNucr
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Hecymeli KOHCTpYKUHeH 31aHHMS ABISIOTCH Kene300eTOHHEBIE pelméTyaThie hepmbi
cepun 1.462-3. I'abapurhnie pasmeps! (gepmbl: amuHa 21960 mm, Bbicota 1390 MM,
TonuHa 200 MM, NpecTaBIeHBI B COOTBETCTBUH C PHCYHKOM 4.9

e

12000

— - — B — —

M

Pucynok 4.9 — Kenesoberonnas dhepma cepun 1.462-3

B coorBercTeuum ¢ pucynkom 4.10 npeacTasiena KOHCTPYKIHA KPOBJIH.

Jauumusy 00 200008
! uipauzonsyuoyssd Kolen
Tlec yaHa - EHENTHOR CARRKD

ARG Tenaousnnius
S SAAEET [ Tapousonauun
EEe— bumwaa zpymmolia

—— . RCYEHE-EHERTHAOR CTARK D
i\ X

AN Kenezedemonsse 0aumy

Pucynok 4.10 — Koucrpykuus xposiu

OrpakarounmmM MoKpeITHEM  3/aHHs ABISETCS YTeINEHHAS MHOFOCIONHAS KpOBJISI.
KpoBiist cOCTOMT M3 COOPHBIX HACTHIIOB, YKIaIBIBAEMBIX TIO dbepmam.

Hecymnm nacTunom ssisitotes xkenezobetonssle munTel. B kavecTne [IEPBOI0O CJI0S
[IPUMEHACTCA NECHaHO - NEMEHTHas CTMKKA, BBIPABHUBAIONIAS TUIMTBI MOKPHITHA M
3alONMHAOLIAs WX BBl OHa MOKPHIBAeTCS MAapoM30NsALMedl U3 NepramMedTa o
OUTYMHOH TIpyHTOBKe. 3aTeM YKJiajblBaeTcs yTeIIMTENb, NPEACTABIAIOLINANA co00H
MJIMThI U3 NeHHOOeTOHA.

HTo0bl co3nate MOCTATOMHO KECTKOE M POBHOE OCHOBAHHE LIS THIPOH30IIS-
UHOHHOTO KOBpa, Ha TOBEPXHOCTb TEIUIOM3OMSALHOHHOIO MOKPBITUS HAK/IaAbIBAIOT
CTAKKY M3 NeCHAHO-UEMEHTHOTO pacTBopa. ['WApOM30NsLMS HOKPLITHS 31aHHA BBITOJI-
HACTCH M3 TPEX-YETRIPEX CIOEB PYJIOHHBIX TMAPOH3OIALMOHHBIX MATEPHANIOB, MOC/Ie-
AOBATCIBHO HAKIICHMBACMBIX BHAX/eCT MPH [OMOWIA ropsueii GHTymHOM MacTuku. [l
YJIYHLICHHUS COMPOTHBIAEMOCTH DPa3pyUIeHHIO AErTEBOrO KOBpA MOJA AeHCTBHEM COJ-
HEYHOH paJMalluy KOBED IOKPBIBAIOT CIOEM CBETIIOro rpaBusi ¢ 3€pHaAMM pazMepoM
6...10 MM, BAaBIEHHOTO B ropsAYeM BUJIE B KPOBE/IBbHYIO MAacTHKY C MOMOLIBIO KaTKa Be-
com 500 H.

B KauecTBe Hapy#HOIO OIpaaCHHs IIPHMEHSIOTCS CTEHBI TOJAHON 500 MM, Bxon

Ha TCPPHTOPHIO LieXa OCYIIECTBIACTCH Yepes pacnamHele Bopora. [llupuna Bopor 2,5 m,
BeICOTa — 4,2 M.

e
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Obopy/ioBanue Ha y4acTKe YCTAHABIMBACTCA HEIOCPEICTBEHHO Ha oy, Ilon

NpeJICTaB/IseT CO00H MHOIOCIOHHYIO KOHCTPYKIMIO NPE/CTABICHHYIO B COOTBETCTBHHE C
pucyHkoM 4.10 BkiIrO4aroLLy0 TpaMOOBAHHBIH IPYHT, HANEKHYKO GETOHHYIO TIOATOTOBKY
Tonuubol  200...300 MM, mecyaHO-LEMEHTHYIO CTSKKY ISl BBIDABHMBAHMS, CIIOM
FAAPOU3O0NIAIMH, a TAKIKE TOKPbITHE 110J1a U3 6eToHA.

Bepxwee noxpsimue Ao
T UMEMMW _
" Tlecoro-yenesTHOR Cmsk
bemoan nodeomolea
 Torgiolosed om

IRN

Pucynox 4.11 — KoHcTpykius nona
B coorsercTum ¢ pucynkom 4.12 npencrasnena IJIaHHPOBKA YYaCTKa.

BriBoz 1o pazzaeny uersipe
B crpouTenbHOM pasjene npousBe/ieHb! pacusThl KOIMYECTBA obopynoBaHus, KOJIH-

4€CTBa NMPOM3BOACTBEHHBIX M BCIOMOratenbHbIX paboumx. JIus roroBoro o6méma BbI-
MycKa JeTaleH pacCUMTaHbl TPAHCIIOPTHBIE CPEACTBA, CKIAJ 3aroTOBOK, MOIBEMHO
TPAHCIIOPTHOE 00OpYAOBaHHE, TPAHCHOPTHPOBAHHE CTPYKKH. PaccuMTaHbl pa3Mepsl
ydacTKa MexaHH4ecKo# 00paboTku neranu «bapaban»

Jucr

151900.2016.004.000 I13

am

finct_| Ne flokym. | Moan. | nava 62




BMLOBhA BNHOAHHEU] [ — 7] { MOHAOH

e 7 =

= e

o

=

S

<

.4

=

<

=]

=

X

-

-

o

ey
m
b=
[4+]
=i
-
=t
[+
i
=
&
Q
(=1
=]
=
7]
s
=
=
3
=




5 BE3OITACHOCTDB KXKMU3HEJAEATEJIBHOCTH

B naHHOM pasgene npennaraercs pacKphITh BOMNPOCH!, OTPAKAIOIIAE KOMILIEKC
MEPOTIPHATHH, 0OecreyMBaOMMX co3laHHe OJaronpHATHBEIX W Ge30NacHbIX YCTOBHi
Tpy/a.

5.1 Pa3paboTka MEpONPUATHIA 10 03/[0POBIECHHIO BO3AYLIHON CPE/ibl HA TIPOH3BO/CT-
BEHHOM YYacTKe

ITpu mexanuyeckor o6pabotke neranu «bapaban», Ha MPOEKTUPYEMOM y4acTKe, Bbi-
NOJHAIOTCH paboThl CBA3AHHLIE ¢ XOALOOH, NEPEMEIIeHHEM H HOIIIEHHEM HM3JIeIHH Mac-
cor ot 14,9 kr 10 19,8 k1 1 conpoBoxknaemble GU3HIECKUMH yCHIHsAME. Bee BbILLIENIEpE-
HUCICHHBIC XaPAKTEPHCTHKH COOTBETCTBYIOT CPEJIHEH KAaTErOpHH TAKECTH (BHIMYECKUX
pabot: Il (3Heprozarparsl Gonee 250 kxan/a (290 B1)).

Ilpu BRIOOpE nokaszaTeneli MHKPOKIMMATA YYUTBIBAIOTCS: EPUOL rOJa H KaTeropus
paboT 1o ypoBHIo TspkecTH Tpyaa. B cooterctBuy ¢ [8] s Kakzoro NepHOoa U Kaxk-
No# KaTeropuy paboT YCTAHABIMBAIOTCS COOTBETCTBYIOIME ONTHMANLHEIE M JOITYCTH-
MBI€ MapaMeTpbi MHUKpOKIHMAaTa. [l1s NpOeKTHPYeMoro ydactka OHM COOTBETCTBEHHO
yKa3aHbl B Tabnuuax 5.1 u 5.2,

Tabsmna 5.1 — ITokaszateny ONTHMANBHBIX [1aPAMETPOB MHKPOK/THMATa

[lepuon roaa Temneparypa, C° = OrtHocHTenbHas CxopocTs jBuke- |
I { BIQKHOCTE, % | muamlc |
| Xonoanwi | 1618 4060 | 03
Tennbiii | 1820 4060 0,3

‘Tabnnua 5.2 — [Mokasarenu AOMyCTHMBIX NapaMeTPOB MHKPOKJIMMATa

[Tepuonrona | Temneparypa, C° Ortnocurenshas | CKOpOCTh iBHKe-
' Bepxusisi | Huoknsist | BnaxksoCcTh, % | HHS,M/C
. | palilia | rpanuua | : - . S
X0no/HbIi —I— 21 i 13 | 75 L 02504
Terupnid 26 115 75 0,2+0,5

OnruManeHble napamerps! Bo3ayxa paboueil 30HsbI COOTBETCTBYIOT HaWJIy4IlTUM YC-
JTOBHAM COXpAHEHHS HOPMANbHOTO QYHKUMOHANIBHOTO H TeIUIOBOTO COCTOSHUSA OpraHms3-
Ma Ge3 HanpsoKeHus peakimil Tepmoperyanpobains. OHM 06eceYnBaoT OIIYIICHHE Te-
MIOBOro KOM(OPTa ¥ CO3AAIOT NPENNOCHUIKA JUIS BBICOKOTO YPOBHS paboTOCnocobHo-
CTH.

Tak Kkak Ha NPOEKTHPYEMOM YYACTKE OTCYTCTBYIOT JONOMHHTEIBHBIE HCTOYHUKH
BITMAIOIINE Ha TEMOEPATypPy, OTHOCHTENILHYIO BIAKHOCTE H CKOPOCTh JABHAKEHHS BO3IY-
Xa, TO LenecoodpasHo BuIOPATh MPHTOYHO-BBITAKHYIO 001me0OMeEHHYI0 BEHTHIALHIO, a
Al XOJIOJIHOTO NEpHoJa roja eiue M BoJsiHOoe oTolvieHHe. JleficTBue obieobMeHHOM
BEHTHJIALIMK OCHOBaHO Ha pasbaBleHMH 3arpA3HEHHOr0, HATPETOro, BAAKHOTO BO3IYXa
HOMCIICHHA CBEXHM BO3/yXOM JI0 MPEAL/IBHO JONYCTUMBIX HOPM. DTy CHCTEMY BEHTH-
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UMK HanboJlee 4acTo MPUMEHSIOT B CIIy4asX, KOI/la Bpe/Hble BElIeCTBa, BIATa Bbije-
JIAOTCS PABHOMEPHO 110 BCEMY MOMEIICHHIO (COOTBETCTBYET MEXaHHYECKOMY Lexy). [Tpu
TakOH BEHTHJIANMH obecrednBaeTcs MojaepkaHie HeoGXoaMMbIX MapaMeTpoB BO3IYILi-
HOH Cpesibl BO BCeM OfbeMe noMmellenns. B XooaHbIi MepHox rofa ycTaHasiuBaeTcs
CHCTeMa BOJASHOrO otoiuieHus. Ona >(p@exTHBHA B CAHHUTAPHO-THTHEHHYECKOM [LIaHe.
Boza B cuctemy oromienus nogaercs ot cobCTBEHHOM KOTETBHOI NPeANPHATHA.

B pesyabrare npou3BOACTBEHHON AeATeHOCTH B BO3AYIIHYIO CpeIy MOIyT TIOCTY-
MaTh pasindHeic BpeiHbie BeulecTBa. [lpu oOpaboTke 3aroToBOK MO JaHHOMY TeXIpo-
HECCY BBIACIAIOTCA TakMe€ Bpe/Hble BEIECTBA, KaKk MeNKas CTPYXkKa, MblIb, a3pO30JH
COX, obpasylomuecs npu obpaboTke pesaHHeMm, HCTOYHHKAMH KOTOPBIX SABIAIOTCA
HPOLECCHI pE3aHus, TPOU3BOJACTBEHHOE 0DOpYIOBaHHE, MAaTEpHANl 3arOTOBKH, MHCTPY-
menT, COX. Cornacho [R] 11 kaX10ro BPeIHOTO BeLIECTBA YCTAHABRIHBACTCS npejienb-
HO-IOMYCTHMAsl KOHLEHTpalKs W KJIacC ONAacHOCTH. JIsS BBIAENAIONIMXCA HA y4acTke
BPC/IHBIX BEIIECTB XaPAKTCPHCTHKH NpUBe/IeHbl B Tabauie 5.3.

Tabana 5.3 — [1/TK 1 knacc onacHOCTH BpeIHbIX BEILIECTB

Haumenosanue Benwuuna I1JIK, | Ipeumywectrennoe | Kracc onacHo-
1 BelllecTBa | Mr/M° | arperatHoe cocTtos- | CTH
I I - . Hwe | ]
] Cranp 62 | Asposons | 3 .
o COK T a5 T Aoposons 3|
Mo 20 . _Adposomb 3

Kak BuaHO M3 tabauuml 5.3 Bce BbiEnseMble BpeJlHbIe BEIIECTBA OTHOCATCH K yMe-
PEHHO OIACHBIM, KPOME TOrO YCJIOBHS TEXNpPOLECCa He CIOCOOCTBYIOT KOHIIEHTPAlIHH
BEIIECTB CBEPX MPEle/IbHO JOMYCTHMBIX HOPM. JUIsi BBITIONHEHUS YCIIOBUI BIOJIHE 10C-
TaTOYHO OOOHTHCH MPHTOYHO-BBITSIKHOW 0OLIEOOMEHHON BeHTHISIHEH, NIPHHATOH B
M.5.1.3 Qs OTOINEHMS U KOHAMIMOHHPOBAHHS TOMEILCHUS. Kpome Toro Bo uszbexanue
CKallJIMBAHHS TIBUTA CIENYET PEryIsspHO IIPOBOJMTE BIAKHBIE YOOPKH.

Onpeenum HeoOXoUMOe KOIMYECTBO YAAIAEMOTO M IPUTOYHOIO BO3yXa
ObbeM nomenenus:

B =b-1-h

TTOMEITL
Hn{muu_ =12.24.8,4=2419 MJ‘,

3
Pacxoj Bosyxa Ha osiHoro paborarouiero npuanmMaem: L,=40m"/y.
Pacxon Bosnyxa Ha Bcex pabortarommx:

L=L;n, M'/y
rae n — Koju4ecTBo paboTannmx n=9;

L=40.9=360m"/u.
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HeobxoauMbiii BO31yX000MeH [0 BbIJIEJIEHHIO BPEHLIX BELIECTB ONPEAENSNETCS 110
dopmyne [8]
(} iy
L=— —. M /9
dp ~9mp

rae G — KOJIMYECTBO BPEAHBIX BELECTR, BHLACIAEMBIX B [IOMEILEHUH, MI/4;
Qp — KOHLIEHTPAUMA BPEAHLIX BEILLECTB B BHITSIKHOM BO3/yXe, q, = 27.6 MTI’M':;
qup — KOHLICHTPALHA BPEIHBIX BELIECTB B IPHUTOYHOM BO3AYXE, (,, =3 MI/M.
Benuunny G MOKHO onpenesuTs 1o IMIHPHYECKOH (hopmyie:

G=u-B K, mr/q,

rae p — Ko3(hAOUIHEHT HeOPraHH30BAHHOTO BO3YX00OMEHA B IOMEIIEHHH, 1 =2 |
B — o6bem nomererus, B = 2014 m':
K — cpeaHeB3BellMBaeMas KOHIUEHTPALIUS BPEHBIX BEIECTB B moMelieHun, K=27.6
MI/M
G=2-2419-27,6 =133528 mr/y

3528

63

- 5428 MJ‘;’LI_

|

L=
27

t

Onpenenenne HeoOXOIMMOTo BO3IyX006MEHa IO H3OBITKAM TerLa.
Heobxoanmeiit Bo3yxoobMen mo usbeiTkam Tera, L, M*/u, onpeaesnsercs 1o (hop-
MyJie
= Q
- - 3
C 'p'(t}-x -1II]J]
rae Q — n30BITOYHOE TENIO, BEIEISEMOE B IOMELIEeHHH, JIF K
C — ynensHas BecoBas TEILIOEMKOCTE Bo3ayxa, 1004 Jhx/kr;
p — IIOTHOCTL BO3/yXa, paBHas 1, 1kr/m’;

Lop Lyx — TEMIIEPATYPa NPHTOYHOIO, TEMIIEPATYPA YXOAAIIEr0 W3 IOMEIIEHHS BO3TY-
Xa COOTBEeTCTBEHHO, “C.

Temneparypa Bo3yxa, yaansieMoro u3 noMemenus ty. “C, onpenensercs no sMmu-
pudeckoi Gopmye [8]
L= TAL(H-2),

rae Ly, — TeMnepaTypa Bosjiyxa B paboueii 3ohe, 1,,=21°C;
At — rpaiIieHT TeMIepaTypsl 110 BhICOoTe moMererns (o1 1 o 5°), npuHuMaeM At=3°;
H — paccrosnue ot 110o71a 10 HeHTpa BLITSKHBIX TpoeMoB, H=8Mm:

2 — BbIcoTa paboyeil 30HBI, M.

t,=2143+(8-2)=39°C;

Muer
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OnpeienieHye TEIUIOM3ObITKOB B TOMELUEHUH.

TennoseineneHue ot Jroaei

KonnyecTBo Tenna, BhIACISEMOro 4eloBEKOM Quuozes A, 3aBHCHT OT ero ¢u3Hue-
CKOH HArpy3Kku W OT TEMIIepaTyphl BO3jyXa B noMeineHuu. [ [punumaem o [9] nmpu pabo-
T€ CPEIHEH TAKECTH M TEMIEpaTrype B oMeleHHH okoo 20 °C Quonen=732550 Jlx.

Tennoseigenenne oT cTaHKOB

KosyecTBo Terna, BRIAEISEMOro 0T CTAHKOB Qerymom Ik, onpenensercsa no gpopmy-
ne [§]

Qcranxos=860" Ny * @12 034,

rae 860 — TenoBoil 3KBUBAIEHT;
Ny — HOMHHA/IBHAs MOIIHOCTD, pacxoayemast ctankamu, 135 kBr;
@) — KO3QHUIHEHT HCTOTB30BAHHSA MOIHOCTH (OOBIMHO IIPHHHMAIOT ¢, ot 0,7 no 0,9)
0> — KO3 duLMeHT 3arpy3KH (00EIMHO MPHHUMAIOT @, oT 0,5 710 0,8);
(3 — KO PUILHEHT O/IHOBPeMEHHOCTH PaboThl (06BIYHO MPHHKMAIOT @3 0T 0,5 10 1,0)
¢4 — KO3(DOUUHEHT aCCHMAISILMY Terla BO3LYXOM, VUHTHIBAIOIMH, KaKad 4acToTa
TEILTa 3aTPAYHBAEMOH MEXaHWYECKOH JHEprye mepejaercs B BUAE TelIa BO3AyXa Mo-
Melienus (konebnercs ot 0,1 o 1).
Jlns onpenenexus TEIUIOBBIAENEHNIH B MEXAHHUECKHX H MEXaHOCOOPOUHBIX LI€XaX OpH-
€HTHpOBOYHO ©;=0,25.

Qcrancos=860-135: 0,7-0,8-0,5-0,25=8127 JIxk.

KomnuecTBo Terna, BhIEIAEMOro B MOMEIIEHHH HarpeTsiM MatepHanoM, Q. uwep.
Mk, onipenensercs no dopmyue [8]

Qn.ma-wp._'GH'C (tetiau)s

rae G, — BeC HarpeToro Marepuasa (ropsas CTpyKKa), MpHHHMaeM 13 kr;
C — cpeanss TenjioeMKoOCTh MaTepuania, A Kenesa 480,6 JIx:
luae — Ha49aJIbHasA TeMIeparypa, 18°C;
t, — KoHe4YHas TeMuepatypa, 45°C.

Qi varep.=13-480,6°(35-18)=106212 Jx

TennoBbiaenenns 0T HCTOYHKKOB HCKYCCTBEHHOTO OCBEIEHUS

1’136]:?] KH Terjaa B IMOMENIEHHU OT UCTOYHHUKOR CRETa th-_ cns MOMKHO Oﬂpﬁﬂerm'rl 3
BbIpaKeHHus
()HL"I.CH. 8(?{]N';,

rae Ny =12 kBt (24 namner HCTI-20) — cymmapnas noTpeGuseMas MOIIHOCTE OCBelle-
HHS.

Quer. 6 =860 12=10320 JIx.

Jluer
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[TpakTHyeckn NpUHMMAETCS, YTO BCS MOIIHOCTE HCTOYHHKA CBETa MEPEXOJUT B TEIl-
710,

Tenno, BHOCHMOE B TOMENIEHHE CONHEYHON pajHaluei.

B tenubiii nepuon roaa (npu HapyxHOH temneparype Gonee mmoc 10°C) cleayer
YUUTBIBATL COJIHE4YHYIO pandauuio. KoinuecTBo Teria, MocTynawlLero oT COJMHEYHOM
pagHauMu Qo pas DK, Onipenienserca no thopmyne [8]

(\}ctum .|12n.'1.:l oer Koo "Yoers

rae F .= 50M° — NTOBEPXHOCTH OCTEKJICHMUSI;

Koer=0,8 — koadduimenT mpu 06bIHOM 3arpa3HeHHH CTEKON;

Qoer=226044 Ik, — conneynasn paauanus depes | m° MOBEPXHOCTH OCTEKIEHHUS NpH
pasMeIeHUH OCTEKJIEHUA Ha CEBEPHOMN CTEHE 3/IaHUS.

ConHeuHas panmauus 4epes CTEeHbI HE YIUTHIBAETCS BBHJLY €€ HE3HAUUTEILHOCTH.

ch;n[,pa_‘l_zsU'()q8'22(3044-_()04 1760 JL}K
Onpeaensem cymMmapHoe W30LITOYHOE TETLIO, nocTynarolee B nomeilenue Q,,qs, x

(x}u i{':.-_(];nw:lcii—i {Jc'ranmu_‘_(—)u. uu'['cpﬂ'_ﬁ}ncm CH f QC().‘]H.D:LI.-;
Qe = 732550 + 8127 + 106212+10320+9041760=98983 19 Jx

M30bITO4HOE TEMNNO ¢ Y4ETOM TeMIOBhIX notepb Qye, [k, onpeaenstor no Gopmye
(8]

(')Hjt_!. _'(\}tlum ._(1)'1'1[_*

rae Qyoer — TEMUTO, NOCTYNHBILEE B NoMeleHue, Jk;
Q..n. — TEMIOBBIE NOTEPH, k.
Tennossie norepu Q,,,, JIx, MOXHO OITpeNIeNuTh 110 opmyiie [§]

l(-‘)T.n. -K-F (o),

rae K — xoadpduunent rennoornaun, mist 6etonnoi crenst K or 5441 no 6279 JIx, rpu-
HUMaeM K=6000/Tx;

F= 300M°, — mrowans MTOBEPXHOCTH OIpak/IeHus;

o Ly — BHYTPEHHAS ¥ HapyKHas TeMIepaTypa BO3AyXa B MNOMEIEHHH COOTBETCT-
BeHHO, “C. PacyerHbie mapamerpsl HapyKHoro Bosayxa t,=18°C, BHyTpeHHero t,,=2]
oC.

Q.. =6000- 300-(21-17)=72000001x

Q16 =9898319-7200000=2698319 J|.

Jluet
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2698319 3,

= - =610,8 M™/y

1004-1,1-(21-17)

Hcnone3ys pacdernoe 3Hauenue, 1o a3pO/IMHAMHYECKHM XapaKTepHCTHKaM 1oa0u-
paeTcs BEHTHIISALIMOHHAS VCTAHOBKA.

5.2 Onpenenenne crenedyi OrHecToMKOCTH | KaTErOpMK B3pBIBONOMXKAPHOH U 10Xap-
HOHM OIIaCHOCTH

[lockonbky Ha y4acTke pacronoKeHsl CTAHKH, H3 FOPKOYHMX BELIECTB B KOTOPBIX HMe-
€TCs TOJILKO MAllIMHHOE MAac0, W TEXHHYECKWH CIMPT A MOMKHU Jerajei, u3 HEropo-
unx COIK, 1o no tabnuue w3 [9] onpenensem, 4To yyactok 00paboTKH eTaNu «KphILIKA
NabHPHHTHAS 10 TIOXKAPHOH W BPBIBOONACHON OMACHOCTH OTHOCHTCS K KaTEeropuu ro-
AapoonacHo# «B4», koraa UMEIOTCS TOPIOYHE W HEMOPIOYHE JKHAKOCTH, CIOCOBHbIE [pu
B3aMMOJICHCTBHH ¢ KMCIIOPOJIOM BO3/IyXa TOJBKO TOPETHh M 3JIaHHE 11eXa He OTHOCHTCS K
KaTeropuu «Ax» unu «by.

[prunHOii B3pEIBa MM NOXApa Ha NMPOU3BOACTBE MOKET SBHTHCH HATHYHE B [OME-
[EHHM TOPIOYEH MBLIK ¥ BOJNIOKOH. Ha yyacTke HCTOUHHMKOM B3PBIBA MOMKET CTaTh JTHIIb
MCPErpeBUIAACH ICKTPONPOBOLKA MPH TOKOBBIX MEPETPY3KaXx, WIH 3IEKTPOABHIaTE b,
paboTaroninii Bo B3peIBOONACHOI cpejie HAaIIpUMEP JIPEBECHOMN NbIHU (1, = 610.°C").

Jlia obecriedenus noxapHoi u B3PBIBOMOXAPHON DE30MacCHOCTH NMPOEKTHPYEMOro
y9acTKka NnepevnucinM NpUMeHseMble B Ipoliecce SKCILTyaTallii TEXHOIOrMYecKoro 060-
PYAOBAHHS N10KAPOOMACHbIE M B3PBIBOOIIACHbIE BEIIECTBA U Ja[HM MM XapaKTepHUCTHKY:

~ MAlIMHHOC Macio JUIs 3a1MBKH B CHCTEMBI CMaskH cTaHkoB. Ecnu macno narpe-
BaTh, TO €ro mapsi 00pa3yloT ¢ BO3IYXOM CMECH. Temnepatypy, npu KoTopoii 3tu napsl
CHOCOOHBI BOCIIAMEHHTRCS, HA3BIBAIOT TEMIIEPATYPOI BCMBILIKH, Temneparypa Bcnbiii-
KH B OTKPBITOM THIJIC COBPEMEHHBIX Macen npuMepHo pasha 200 rpamycos Ilenscus, a
TEMIICpaTypa BOCIIAMECHEHHA KaK MpaBHIo Bblile Ha 50 rpaaycoB 4eM Temmepatypa
BCIBIIIKH;

—  CMa3souHo-oxnakaaiomas KuaKkocTs « IMyIbcon-1y, HCIIOJIb3yeMas JIIs OXJIaxk-
ACHHS W CMA3KH PeXyIUEro HHCTPYMEHTA W Aetanu. Temneparypa BCnbiIKK He peria-
MEHTUPYEeTCH H3-3a pazbaBlieHus BOIOM;

— Tpsnkn s yxosga 3a obopynoBaHueM. XJIONKOBOE BOJIOKHO, HCII0JIb3YIOIIeecs
ans OOTHPKH neTaneit 1 obopyoBaHus, ABIAETCH J1erKOBOCILIAMEHSIIOLHMCS MaTepHa-
JIOM, CTIOCODHBIM BO3TOPATECH OT KPATKOBPEMEHHOrO BO3ICHCTBHS MCTOUYHHKA TEIla He-
bosbLIO# 3HEpruK (0T HCKpBI, OKYpPKa). Temneparypa Bocrnamenenust — 210° C, temrie-
patypa camobocmiamenenus — 407° C. Xnonok CKIOHEH K TemIoBOMy caMoBO3ropa-
HHIO. TemnepaTypa comoBosropanus — 120° C, Temrepatypa thenus — 205° C.

— DTHJIOBBIA CHHPT, IPUMEHSIETCS [l 0DeKUPHBAHUA H TIPOMBIBKH JeTanei. Ssis-
ETCA JICrKOBOCTIIAMEHSAIOUICHCS JKHIAKOCTHIO ¢ TeMiiepaTypoil Benpimku 11° C, TeMIepa-
TYpo# BocILiameHeHus 440° C.

IMoTeHumnanbHble HCTOYHHKH Bo3ropaHus Ha [IPOM3BOJICTBEHHOM Y4acTKe:

Tucr
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— HEHCIIPAaBHOCTE 3JIEKTPONIPOBOJKH 0OOpYAOBaHHS, BO3HHUKIIAS B pe3yjbTare ee
neperpesa, CTapeHHs, MEXaHUYECKOTO MOBPEKICHUS

— JITAILAA M3 30HBI PE3aHHA pacKaleHHAs CTPYKKA,

— KypPEHHE B HEITONIOKEHHOM MECTe.

3naHHe uexa OTHOCHTCH K KJIAcCy KOHCTPYKTHBHOM noxapHou onacHoctu CO, Tak
KAaK HECYIIHME W OrpaKAalouive KOHCTPYKLHMH M3 Kene300eToHa ¢ NpHMEHEHHEM IUIUT-
HBIX HETOPIOYHUX MATEPHAJIOB.

Onpezensem no [9] kaccsl noxkapHOH ONACHOCTH CTPOMTENBHBIX KOHCTPYKLHH 1lexa
U CBOJIMM B Tabnuily 5.4

Tabanua 5.4 — Knacce! nosxapHoi ONAaCHOCTH CTPOHTEINIbHBIX KOHCTPYKIUH liexa

Knacc koHeTpyk- | Knace noxkaphoii onacHocTH CTPOHTE/IbHBIX KOHCTPYKIIMH |
THBHOH IOKapHOH | Kononnsl : Oepmbl | CrteHnl
OnacHoOCTM 3fakus | =~ | —

Co KO KO KO

OrHEeCTOHKOCTE CTPOMTENBHBIX KOHCTDYKIIHIA NPOSIBASAETCA B CIOCODHOCTH HX CO-
IPOTHBIATLCS BO3NACHCTBHIO OTHs WIIM BBICOKOH TEMIIEPATYPHI H COXPAHATH MPH HTOM
CBOM DKCIUTyaTaUHMOHHbIe QYHKUHUH. OrHeCTOHKOCTh OTHOCHTCS K YHMCITYy OCHOBHBIX Xa-
PaKTEPUCTHK KOHCTPYKUMH H periiaMeHTHPOBaHa CTPOMTENbHEIMH HOPMAaMH W IpaBHJIa-
MU

Onpenensiem 1o [9] crenens OrHecTONKOCTH 3AaHUS CTPOHTENbHBIX KOHCTPYKLIMH H
CBOAMM B TabauLy 5.5

Tabnuua 5.5 — Creniens orsecTolikocTy 31aHus U CTPOMTEJIBHBIX KOHCTPYKLIMH Iiexa

‘ Crenens } [Tpesen oruecToRKOCTH CTPOMTEILHBIX KOHCTPYKIIHH, He MeHee ___j
| OTHECTOH- |  Hecymme sne- | HapyskHbie Hecy- | JeMeHTbI 4epJayHbIX nepe-
KOCTH MEHTBI (JKele30- | LiMe CTeHsl (kesle- | __ KpBITHH |
| 34aHus OeTonHbie KO- | 306eToHMHble) | Hacru- | Depmer, banku, npo- |
‘ JIOHHBI ) | . Bl | TOHBI (Kene306eTon-
. ‘- | bic)
7 R4s _EI5 | REI15 | REI15
Kareropus 3panus 111 cTenenn oruectoiikoctu, Tak Kak HMeEROTCS HeCropaemsie

EMEHTbI — KOJIOHHEI, CTEHbI, MEPEKPhITHA.

MeponpHaTHs 110 NPe0TBPAIIEHHIO TOABIEHHS HCTOYHUKOR BO3IOpPaHHA:

~ MIPUMEHATE OBICTPOJICHCTRYIOLINE CPE/ICTBA 3AMTHOTO OTKIIIOYEHHS,

— NPUMEHSATDh HETOPKOYHE BELIECTRA;

— YCTPauBaTh MOJIHHE3ALUHUTY 3JaHHs 1IeXa;

~ NPUMEHSTDL PEXKUMbI PE3AHNS HEJIONYCKAIOIIHX 00Pa30BaHHs HCKD;

— TIOMIEPAKUBATL TEMIICPATypy HArpeBa MOBEPXHOCTEH 0BOPYLOBaHUS H MaTEpPHATOR
HUKE NPEACTBLHO AOMYCTUMOMR: TSt MPOMACIeHHbIX Tpanok — 168° C, ans macia — 176°
C, ans anexrponposoaku — 80° C:

Jlucr
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~ NPOH3BOAHTE NEPHOAMYECKYI0 YOOPKY TEPPHUTOPHH, IIOMELLEHHUH OT FOpHOYHX OT-
XOJ0B, OTIOKEHHH MBLIX;

— NMPHMEHATE N0kapobe30nacHble TEXHHYECKHE MOIOILIHE Cpe/ICTRBa;

~ IPOBOJIHTH PETYJIAPHEBIC IIPOTHBONOKAPHBIE MHCTPYKTAKH;

— 3aNPETHTH KYPEHHE B LIEXE;

~ YCTAHaBIIMBaTh aBTOMATHMYECKHE YCTAHOBKH MOKAPHOW CUTHAIM3ALMU M roxapo-
TYLLIEHHS.

5.3 Knaccrpurauus, NpHYMHEl BO3HHKHOBEHHS M XapaKTePHCTHKA 4Ype3BbIYaHHBIX
CUTYalLHH

[Ton «ypesBbryaiinbivMe cuTyauusmmu» (UC) ClielyeT TIOHUMaTh COOBITHSA, KOTOPEHIE
MOI'YT NPOH30HTH B MHPHOE M BOGHHOE BpPEMSl M MPHUBOJAT K BO3HHKHOBEHHIO OYAIOB
MaccoBOI'0 Mo¥Kapa.

UpesBbIyalinbie CHTYAlHH MOKHO KIacCHBHIIUPOBATE cleayromm obpazom:

1) HC, cBsa3aHHBIE CO CTHXHMIHBIMH GeICTBUSIMU (3eMneTpsacenns, katacTpodsl, Ha-
BOJIHEHUS, yparaHbl U LITOPMOBbLIE BETPBI, CHEKHBIE OYPH M 3aHOC, CeNH, ONOJ3HH, 06-
BaJIbl JIABMHbI, JIECHBIE U TOPOSHbBIE MOKAPHI, STHAEMUH U IP. ).

2) HC, cBsA3aHHble ¢ BEIOPOCOM BpE/IHBIX BEIIECTB B OKPYKaIoIIY10 cpeay (aBapuu Ha
ADC 1 apyrux o6beKTax sAepHOi 3HEPTeTHKH), C BRIGPOCOM (yTe4yKko#) paaHOaKTHBHEIX
BewlecTs (PB) B atmocdepy; aBapin Ha 06beKTax, UMEIOLIMX CHITLHO JEHCTBYIOLLHE 510~
BUThle Berectsa (CIAB), ¢ BeiGpocom (yTeukoii) ux B OKPY/KaIOLLYIO CpeJly; aBapuH Ha
POU3BOJCTBEHHBIX NPEANPHATHAX C BEIOPOCOM (YTeUKOM ) BHOIOrMYECKHX CPe/ICTB.

3) HC, cBsizaHHBIE ¢ BO3ZHHKHOBEHHEM MOXAPOB H B3PLIBOB M HMX MMOCIEACTBHAMH
(paspylieHHe ¥ NOBPEK/IEHHE 3/1aHMH, COOPYKEHUH, TEXHONOTHIECKHX YCTAHOBOK, eM-
KOCTeH W TPYOONPOBOJIOB HA NPEANPHATHAX CO BIPHIBO- U [10)KapoONacHOH TEXHOJIOIM-
ei; MoXKapbl ¥ B3PbIBBEI B HACENEHHBIX IYHKTAX W HA TPAHCMOPTHBIX KOMMYHHUKALIMAX H
T.1.).

4) YC xoudumMkTHOro Xapakrepa (Boopy:KeHHbIe HANAJEHUS Ha BOSHHBIE 0GBEKTH 1
CIJIA/IbI; BOTHEHHA B OT/C/IbHBIX PaliOHaX, BBI3BAHHBIE BRICTYIIICHUSIMH IKCTPEMHCTCKHX
rpynn (3J1eMEHTOR); MPUMEHEHHE OpPYKHs MaccoBoro nopaxkerus (OMII) u JIPYTHX CO-
BPEMEHHBIX CPe/ICTB MOPaKeHHS.

Cruxuiiable GeCTBHA MOI'YT BO3HUKATH KaK HE3aBHCHMO Ipyr OT Apyra, TaKk U BO
BIAMMOCBA3H: OHO M3 HHX MOXKET NOBJIEYh 3a COOOH apyroe. HesaBHCHMO OT HCTOYHHKA
BO3HHKHOBEHHS CTHXHHHBbIE OC/ICTBHA XAPAKTEPU3YIOTCH 3HAYMTEIbHBIMH MacluTabamu
H PasIHYHOH NPOAOIKHTENBHOCTBIO — OT HECKOJILKO CEKYH H MHHYT (3emuteTpsiceHus,
CHEHbBIC JIABUHBI) 10 HECKOJIBKO 4acoB (celib), AHEH (ONoN3eHp) ¥ Mecsles (HaBoIHe-
HHE ).

ABapus (katacTpoda) — 3TO BLIXO/] U3 CTpOsA MallliH, MEXaHW3MOB, YCTPOMCTB, KOM-
MYHUKALWH, COOPYKEHHH, HX CHCTEM H T.IL, BCJCJCTBHE HAPYLIEHHS TEXHOIOMHH npo-
H3BOACTBA, MpaBHI SKCIUTyaTallnk, Mep 0e30MacHOCTH, OIMHOOK, AOTYIEHHBIX TPH NIPO-
CKTHPOBAHWH, CTPOUTEIBCTBE M W3TOTOB/ICHHH CTAHKOB, arperaToB W T.J; HW3KOH TPy /io0-
BOHM JMCLMILUTHHEI, @ TAKIKE B pe3y/ibTaTe CTUXHHHBIX OeICTRHIL.

Jucr

151900.2016.004.000 IT3

Mam | Nuct Ne Hokym. MNoan. DNara 71




Hanbonee xapakTepHbIMH aBapusiMu, BBI3BIBAIONINMH TSHKEIbIE MOCNIE/ICTBUS, SBNIA-
FOTCH B3PBIBBL, 0Kaphl, 3apakeHne atmocdepsl u mectoct CJISB, PB.

B3pbiBBl M, Kak MX CleNCTBHE, NOKapel MMPOUCXOJAT Ha 00BEKTax, NMPOH3BOIALINX
BIPBIBOOIACHBIC M XHMHYECKHE BEIIECTBA; B CHCTEMAX H arperarax, HaXOASIMXCs 1101
OOJIBILIMM JlaBNIeHHeM; Ha Ia30- H MPOAYKTOBOAAX H T

IMoxkapel Ha npeanpusTusx moryt BOZHUKHYTh TAaK)Ke BCIE/ICTBHE MOBPEK/ICHHA
HICKTPONIPOBOJIKH MAIIHH, HAXOAAIUKMXCH [0 HANPAKEHHEM: TOINOK M OTOMHTENLHbIX
CHCTEM; EMKOCTEH C JIErKOBOCTUIAMEHSIOIMMHUCS KHUAKOCTAMHU, HapYIIEHHH NPaBUI Tex-
HHKH 0€30MacHOCTH.

Ha xapaktep u macmraber noxapos CYLIECTBEHHOE BIMAHHE OKa3bIBAKOT OTHECTOMH-
KOCTb 3/1aHHH W COOPYKEHMH, NOKApHAs OTIACHOCTE MPOU3BOJICTRA, MJIOTHOCTb 3aCTPOi-
KH, METCOPOJIOIHYCCKHE YCIOBUSA, COCTOSHHE CHCTEM W CPEJICTB MOKAPOTYILCHUS | ap.

ABapyu ¢ HcTedeHHeM (BbiGpocom) CJISB u 3apAKEHHEM OKPYKalolleH Cpelbl BO3-
HHKAIOT Ha NPEANPUATHSX XUMH4YeCKo#, HedTenepepabaThiBatomei, e/LTION03HO-
OymaxHOH, MONIOUHON H NHILEBOI MPOMBILLIIEHHOCTH; BOJAOIPOBOAHBIX H OYHCTHBIX CO-
OPYKEHHUAX, a TakikKe npu Tpakcnopruposke CJIAB. HemocpenctennsiMu MpHYHHAMH
ABIIOTCH TpaBHila XpaHEHUS U TPAHCIIOPTHPOBKH, HecoOoaenHe TpeGoBaHHil TeXHUKH
6e30nacHOCTH, BEIXOJ U3 CTPOS arperaros, MEXaHU3MOB, TPYOONpPOBOIOB NOBPEKACHHE
EMKOCTEH M JIp.

Jlia samntel o1 CJISAB npumensioTes mpoMeiLiieHHbIe (QHIBTPYIOIIME TIPOTHBOTA3bI
Pa3sHYHbIX MapoK, BIOOP KOTOPBIX 3aBHcHT oT BHaa CJISIB u ero KOHLEHTpPALIHH,

HaubGosee onacubiM no macirrabam rocnencTeuit gsisoTCs asapud Ha ADC ¢ BBI-
bpocom B atMocdepy PB, B pesynsrate 4€ro, KpoMe paspylieHUs YHeprobI0KoB, HMeeT
MECTO JUIHTEIEHOE paIMOAKTHBHOE 3aTPA3HEHHE MECTHOCTH HA OFPOMHBIX MLTOMIAIAX.

K coBpemenHbM cpejicTram nopaxkenns, Bpr3biparonmm YC KOHGIIMKTHOIO XapakTte-
Pa, OTHOCATCS OpyKHs MaccoBoro nopaxenns (OMIT) 1 06bIaHbIC CpeCTBA HAMATEHUS.

CoBpementbie Buasi OMIT nenstes Ha ANEPHOE, XUMHYecKoe M OakTepHonoruye-
CKoe.

AnepHoe (atomMHOe TepmosiepHoe U HEHTPOHHOE) OpYKHE ~ camoe MOILHOE 110 CBO-
MM TIOPAXKAIOLIHM CBOHCTBAM. B 3aBHCHMOCTH OT xapakTepa eneil MOTYT IIPHUMEHATHCH
BO3MYIIHBIC, BLICOTHBIC, HABOJAHBIC, HA3EMHLIE, MOJBOAHBIE M MOA3EMHEIE /IepHBIE
B3PbIBbI,

OCHOBHBIMU TOpaxarOMKUMK (haKTopamu SIZICPHOTO B3PbIBA ABJAIOTCA: Y/IapHas BOJI-
Ha CBETOBOTO M3TYHEHHSA, IPOHMKAIOIAS PaIMALIMs, PaJMOAKTHBHOE 3apaXeHue H HI1eK-
TPOMArHHTHBIH HMITYJIbC.

PasHoBUaHOCTBIO siiepHOrO OpyXkHs sBseTCH HEHTpoHHOe opyxkue. [Ipu B3peie
HEHTPOHHBIX DOENPHNACOB IIABHBIM MOPAKAOIIMM (bakTOpOM SBNSETCA NPOHHKAIOLIAN
paauanus, a B HeW — HEHTPOHHBIN N0TOK. OCTallbHbIC nopaxaioiuue (GpakTopbl MOsBISL-
tOTCH, KaK B IPYTHX PasHOBUIHOCTAX A/IEPHOTO OPYKHS, HO CO 3HAYHTEIBHO MEHbIICN
CHIIOH.

OCHOBY XHMHYECKOIO OpYNHSI COCTABISIIOT oTpaBisitomMe Bewectsa (OB), nopa-
KAIOLHE JIO/IEH M IKHBOTHBIX, 3apakalolie BO3IYyX, MOYBY, HCTOYHHKH BOJIbI, 31aHUA M
COOPYKEHHA, TPAHCTIOPT, PA3NHYHYIO TEXHUKY, IPOAYKTHI ITHTAHUA U KOpPM ATl KHUBOT-
HBIX. B MOMEHT npuMeHeHHs oTpaBnsionMe BelecTpa, KaK MPaBHIIO, IIEPEXOIAT U3 KUI-
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KOro MJIH TBEPAOTO COCTOAHMA B KallelIbHOKUJIKOE, razoobpasHoe, napoobpazHoe HIIH
a’3po30JIbHOE (TYMaH, IbIM),

baktepuonoruueckoe opyswue sBnsercs CPEJICTBOM MAacCOBOTO TOpaKEHHs IO,
CE/IbCKOXO3AHCTBEHHbIX JKMBOTHBIX H PACTEHHIA. OcHOBY ero cocTapnsior OaxTepuaib-
HBIE Cpe/CTBa: OONEe3HETBOPHBIE GaKTePHH, BUPYCHI, PHKKETCHMH, MATOTEHHBIE TpHOBI,
BeIpabaThiBaeMble 6OE3HETBOPHBIMK OaxTepUsIMH A7IbI (TOKCHHBI).

OObIMHO OpYKHE COCTABIMIOT BCEe OTHEBBIE H YAapHbIC CPEJICTBA, [IPHMEHSAIOIINE ap-
TH/UIEPHHCKHE, 3CHHTHbIE, aBUALIHOHHbIE, CTPEIKOBbiE H HWHIKeHepHble Ooenpunacel u
PaKkeTel B OOBIMHOM CHAPSIKEHHHM, 3aXHTaTellbHble Ooenpumnacel U oraecmecn. O6puHOE
OPYKHE MOXKCT NPHMEHATBCSA CAMOCTOSATENBHO H B COYETAHMH C A/IEPHBIM OpYXKHEM A
MOpaXXeHHA KUBOH CHIIBI H TEXHMKH NPOTHBHUKE, a4 TAKKE JUIS paspyiueHuss H YHHYTO-
KCHHA PA3NHYHBIX, 0C000 MpouHbIX 06beKTOB. B Lensx 3aTpynHenus NpOBE/JIeHHUs Clia-
CaTebHbIX PaboT BCMe 3a YapHO-B3PhIBHBIMHA H 3aXHIaTe bHBIMMU CPeICTBAMH MpHMe-
HAl0TCsH OOMOOBbBIE KacceTsl ¢ ManorabapuTHeIME HoMOEaMH (MUHAMH ) MTHOBEHHOTO HIIH
3aMEITEHHOTO JeHCTBHS, BOMOBI-CIOPIPH3LI M ApyTHE CpeacTsa.

B pesyabrare paziuuneix YC BosHMKaeT ouar nopaxenus (OII) — repputopus, B
Nnpefenax KOTOpoH NPOM3OULIH MACCOBBIE PA3pYIIEHUS U MOBPEKACHHA 3JIJaHUH, COOPY-
KEHHH U IpYrux o0BEKTOB, CONMPOBOKIAIOLIHECS MOPa)KEHHUAMH H ruOeibio JIOIeH, Ku-
BOTHBIX PACTEHHH.

His kaxporo suga YC cyuecTByioT CBOM MeTObI pacueTa pasMepoB M JIPYIHX Xa-
PaKTCpUCTHK o4ara nopaxeHus. /s npeanpusTii co BIpbIBO- K NIOKApOOIacHOi Tex-
HOJIOTHEH, B 4ACTHOCTH, YUMTBIBAETCA, YTO [IPH B3PHIBE ra3oBO3AYLIHOH cMecH obpasy-
€TCA yAdapHas BOIIHA, [103TOMY PaCCYMTHIBAETCS U3OLITOYHOE NaBieHHe Y/J1apHOH BOITHBI,
IO BETMYHHE KOTOPOIO CYJAT O CTENEHH BO3MOXKHOIO PA3PYIICHHs 31aHHs MK coopy-
/AKCHUA, HAXOAALIErOCH Ha ONpPe/IeIeHHOM PACCTOSHHH OT HCTOYHHKA B3pbIBA.

Beigoa 1o paspeny nare

Jna yyactka mexanuveckoit o6paborTku netann «KpbILIKA J1abMpHHTHAsA», paspabo-
TaHbl MEPOTIPHATHSA 110 O3[I0POBICHHIO BO3IYIIHON CPelibl HA NPOH3BOACTBEHHOM yua-
CTKE, OMpe/e/ieHa CTENeHb OTHECTORKOCTH W KATeropHsi B3PhIBONONKAPHOH H [MOAKapHO#
OMAacHOCTH Ha y4acTkKe.

PaccMoTpeHsr KilaccHUKanum, NPHYMHLI BOSHHKHOBEHHS W XapaKTepucTHKa 4Ypes3-
BbIYAHHBIX CUTYALIWA
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6 SJKOHOMUWYECKHWUH PA3JIEJ]

6.1 Pacuér cebectonmocTn Mexanudeckoii oGpaGoTky aeTanu

CebecronmocTb Mexanuueckoii 06paboTki rog0Boro oGbEMa BeITycKa neranei C
M-0. ron OTIPEJIENSACTCSA 110 hopMyie:

HIM.

1 -+ -+ =
('_"H'i.\-f‘ Mo. roa 3515\!.”3;1 + 3H'i\i H.I"0A + AH'].'\-T.I"[} AH'S\'!.L”[ +AH'!M.”.'I + CH'!.\I.DU.\-’E ) CH'iH.'I’C.‘(.t}[TIL'J'

rjae “ys — 03HAYAeT U3MEHIEMbIEe (CpaBHMBaeMbIe) OliepaLHH;

3umron —3apaboTHas niata NMPOU3BOACTBEHHBIX pab0YHX 3a BBINIOJIHEHHE TOJOBOTO
00bEMA BRINTyCKa AeTalel Ha CpaBHUBAEMBIX onepalMax ¢ y4€TOM OTYMCIEHUH Ha COLIU-
ATLHBIC HYK/IBT U BBIIIAT U3 00IECTBEHHBIX (POHIOB NoTpebuieHus, py6.

3iemiron — 3apabOTHAS NTATA HANAMYHKOB C OTYHCIEHUSIMH 34 ron, pyo.

Ausuny ~ TOIOBBIE 3aTPAThl HA OJTOTOBKY M BO30GHOReHUE [TY

Ajyer — FOJIOBBIE BMOPTH3ALMOHHBIE OTYHCIICHUS HA TIONHOE BOCCTAHOBIEHHE CTaH-
KOB, pvoO.

Aysyna ~ TONOBBIE 3aTPAThl HA AMOPTH3ALHIO U COAepIKaHHE INTOMELIEHHS, 3aHHMAae-
MOT'0 CTaHKamHu, pyo0.

Citsmpen — TOIOBBIE 3aTpPaThl HA PEMOHT (BKJIKOYAsk KATHTANLHEI) H TeXHHYECKoe 06c-
Jy’kHBaHKe cTaHKa (KpoMe ycTpoiicTe YITY), py6.

BHBM o.rog = Z(Pc,t 'KMJI ).nup ' npn ’ I\‘np" pyﬁ

rae Ky, — Ko3xppuunenT, yYuThIBAOMMIE MEHOIOCTAHOYHOE obcnyxusanue. JUis 6a3zoBo-

ro sapuanTta K,,,~1, nns npoexrsoro K,,,=0.65.
Nup — KO3 PHLKENT, yUHTBIBAIOIMI NMPUPaBOTOK, N = 1,6
px — paioHHbIA KO3 duumenT, 1, = 115

.\Jlm ~ IOJOBOHM NPUBENEHHBIN BbIMycK peraned, N ,=30000
P, — caenbHas pacueHka Ha OMepanuio onpe/iensercs

(rl-l."l " TII]K } oy
P =—"—""pyb
' 60

rae T, — vacoBas rapudHas craska. Jis 6a30Boro BapuanTa T.,=34,51, nis npoekTHOro
TL'-J_:;S,() ] a

I« — HOpMa MITYYHO-KaJIbKY IS LIHOHHOIO BpEMeHH, MUH

T
T, =—"H% +T,  .MHH
I1

Jlmct
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roe Ty, — mTyyHoe Bpems, MUH
T\ — NOArOTOBHTENBHO-3aKITIOUHTEIBHOE Bpemsi
I, — KonnuectBo neraneii B naprum, I1,=30 wr

To =22 1157721777 un
30

30
Ty = +4,2 =52 mun
30

25
Tos =—+10,78 = 11,61 My
Y30

20-17,77
P .= —— =11,52 py6
cal 60 py
30-5,2
, =——— =299 pyH
ca 60 PY
3
Py =" lolﬂzﬁ,éﬂpyﬁ

3 moron = 6:03-1-1,6-115-30000 =332856 py6

3morons = 5,16-0,65-1,6-1,15-30000 = 185140.,8 py6

OnpenensieM 3, rox

3;115{10}1 = 3llm.u.iwl ) T]g ' rlc]'p .nuﬁu[ L4 pyﬁ

rae ", — KodhPUIHEHT, YYUTHIBAIONIMEL AOTIONHUTENBHYIO 3apabOTHYIO ATy, NPOM3-

BOJICTBEHHBIX paboumx, n, =1.8

Nep =  KOIOUUMEHT, y9UTHIBAIONIHI OTYACTEHHS HA COLMATLHOE CTpaxoBaHHe,

Ny =1,317

Nosww — KOMPPULIMECHT, YUUTBIBAIONTHI BRITLIATH H3 Gon0B 0bLIECTBEHHOTO TIOTpE6-

lleHus, N, =18

Bumrons = 332856 181,317 1.8 = 678176,46 py6

3

T HIM. o 2

Onpenensiem A, 1y TOJIBKO JUIS IPOEKTHOTO BapHaHTa

=185140.8 1,8 1,317 -1,8 = 377214,57 py6
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-1.1

AKZIM iy = HTM,“}I 1 pyﬁ

BhIlT

rae 1.1 — kospduunenT yuuThIBaromuii BO306HOBIEHHE nep¢oIeHThI.
Tgun — cpennmii cpok BBIITyCKa A€Talled OJIHOr0 HAaMMEHOBaHMUs, JieT (B pacuérax npu-
HATO 3-5 ner).
Kysw.ny — cTOMMOCTB nogroroeku [1V 3a rog paboTei cranka ¢ UITY, py6.

Koy =K,y -M,, pyb
rae K,y — croumocts noarorosku ITY Ha o1H0 HARMEHOBaHHe neranu, pyo.
K,=A +B_-K, . py6
riae A, — NOCTOSHHAS COCTABIMIONEA CTOMMOCTS ITY, A,=40 py6
By — croumocts opHoro kaapa ITY, B, =4,7 pyo
K, — konuectso xagpos ITY, K, =80

K, =40+4.7-80 =416 py6

K uny =416:14,9 = 6198 py6

_ 6198:1,1

HiMaTy

=1487.2 py0

OnpenensieM A, o
(I, -S,, -1.1-as)
HaM.cT 100

, py6

rae L., — nena cranka.
aB — HOpMa aMOPTH3aLHOHHBIX OTYHCICHWH HA MOJIHOE BOCCTAHOBJIEHHE CTAHKA B Yo,
Sip — NPHHATOE YHCIIO CTAHKOB

(610000-1-1,1-5)
=" 20900 py6
HIM T ] 100 py

~ (190000-1-1,1-6,7)
Ham. T 2 H-}G

= 44957 py6

Ornpenensiem A, 1y
AmM i = Hu_‘] .([\C’I ' T ) Sﬂp )" pyﬁ

rae Hy, — 3atparsl Ha amopTu3aumio u COJIEpXKaHUe OJIHOr0 1M KBaJpaTHOro IIOMAIH
Mexanudeckoro nexa, H,,=180 py6.
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fer — Mnomank cranka no rabapuram g cranka
Y — KO3(OHUMEHT, YUMThIBAIOILMI JTONONHHTENBHYIO TIOAE

Ao =1804(3.21-3-2)=5200.2  py6

A s = 180-3.57-3.1) = 2891.7 py6

Onpenensiem C

HIM.peM

Crmpew =(H, "R, 1 H,-R,)-S . py6

rae H,, H, -~ cpenneronossie HopmaTHBsI 3aTpaT Ha €AUHHUILY PEMOHTHOCIIOXKHOCTH CO-
OTBETCTBCHHO MEXaHMYECKOH IEKTPOTEXHUYECKOH JacTel CcTaHka, pyo.

Py, P, — kareropus crnoxuocTs PEMOHTA CTaHKa (MEXaHHYECKOH J/IeKTpoTexHHYe-
CKOH HacTeh).

Corppeus = (274:11466-8.5).2=7150 py6

Crnpenz =(329-24+71-21)-1=9387 py6

Onpenensiem C,.y rex oser. JUIS POEKTHOIO BapHaHTa

L WM TN 000 = llm, ’ Snp‘ p}'(}

rae ]i”}

— POMOBRIE 3aTpaThl HA TeXHH4eCKoe 0bCITyKHBAHHE H PEMOHT ycTpoiicTs UTTY,
pyd

(‘H'sM rex.olici = 86“” ’ l —_ 8(1[:'(} pyﬁ

-

Chsn- Mo, roa 17332856 + 678176.46 + 20900 + 5200,2 + 1750=711426,66
Cuon- Mo.r012=185140,8 + 377214,57 + 1487,2 + 44957 + 2891,7 + 9387 + 8600=444537 .47
Onpenensem cumnxenve cebecTonMOCTH POAYKLIHH

o lC maoorogl C ] u_u_._-.z )J

U‘cu’a - _C _((.. ) ) (1
{ T e + “Mooronl

BbiBoa no pazaeny wects

— =17.49
)-100%

M. 0.1 02

B pesyabrate nposenennsix pacyeros 6suia YCTaHOBJIEHA KOHOMMYECKasd lleNeco-
00pa3sHOCTb BHEIPEHHS TEXHOIOMHYECKOrO npouecca ¢ npUMeHeHueM ctaHkos ¢ YITV,

10 BBUIO HONYYEHO 32 CYeT 3aMeHsl cTarka |6K20 Ha cranok 16K20D3. CHukenus ce-
DeCTOMMOCTH MexaHHYeCKOi 00paboTtku cocTasuno 17,49%,
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3AKJIIOUYEHUE

BeimosnHennas nuniomuas paGora HalpaBicHa Ha YIy4YlIeHHe KaK 3KOHOMHUECKHX,
TaK H KQ9ECTBCHHBIX ITApaMeTPOB U3roTORJeHUs neTany. Ipu NIPOBEIEHHH TEXHHYECKHUX
pPAaCHCTOB HCTI0/IB30BaHA COBPEMEHHAS JINTEPATypa ¥ 2IeKTPOHHbIE HCTOYHHKH. [Tpous-
BOIMIIOCH CpaBHEHHWE C 3apyOeHHBLIMH TEXHOIOTHAMU. IS TOBBILLIEHUS YKOHOMHUECKHX
noKasaTened BLINONHEH pacyeT 3aroTOBKH ¢ MHHHMAILHOMN obpaboTkoH pezaHueMm H
MpuMeHeHueM obopynosanns ¢ YITY. Jlng yaydiieHus KauecTBa M3rOTORICHMS JeTaju
MO peKoMeHaauusaM paspabotaHo npucnocobienne 1 (hpesepoBanust nazos, npHcno-
coblieHne KOHTpOIbHOE IS 3amepa paiManbHOro OMEHUs, MHOTOIMHUHAEILHAS [OJIOBKA
FOJIOBKA, a TaKKe Obl1a BRINMONHEHA pAllAOHAIBHAS paccTaHOBKa 00OpyNOBaHHs yyacTka
H TIPOM3BEAEH PACYET TEXHWKO — IKOHOMHYECKHX MTOKa3aTenci y4acTka.

Taxum obpazom, tens paGoTsi AOCTHTHYTA, 3a[1a4¥ — PEILEHBI.

Pesynerarel paboTer pexomenyetcs Henome3osars [PA M3TOTOBJIECHUHM Netanu «ba-
pabam».
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