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BBEJAEHHE

MarepuanbHOH OCHOBOH TEeXHUYECKOTO II€PeBOOPYIKEHUSI BCEr0 HapOIHOIO
xX0o3sicTBa ABNAEeTCS MamMHOCTpoeHWe. Ero riaBHas 3ajnada — obecnedeHue Bcex
oTpacied BBICOKO3((hEXTUBHBIMU MalllMHAMHU ¥ 00OpYHAOBaHUEM IS MEXaHW3aIHuH
TSDKEJBIX PYYHBIX paboT.

Pa3zBuTHe MalIMHOCTPOSHUS MOIDKHO OCYIIECTBIITBCS 33 CHET KOMIUIEKCHOM
aBTOMaTU3allMM ¥ MeXaHW3allUW, MCIIOJIb30BaHMsI NporpeccuBHoll Texnonoruu. B
LeJIsIX TNOCTOSHHOIO YCKOpeHHMs OOHOBJIeHUs NPOAYKLIMH MAIUMHOCTPOSHMS [pH
BBICOKMX TEMIAax pOCTa IPOW3BOAMUTENIBHOCTH TPyJa H CHMXKEHUS 3arpar
NPOM3BOJICTBA  IipeJycMaTpuBaeTcs pa3BuBaThb €ro B OCHOBHOM 3a  cYer
ucnosb3oBanus crankos ¢ UITY; ucnons3osanue coppemenHbix CAD u CAM cucrem.

Hopmanenas  npou3BoACTBeHHasA  ACATEIBHOCTE  MAIIMHOCTPOHMTEILHOTO
npenpusTus Kak cyObeKTa phIHOYHBIX OTHOIIEHUI obecreuuBaeTcs, Pek/e BCero,
rHOKOCTBIO  TEXHONOTHYECKMX  IpoleccoB. B 0CHOBE  MPOSKTHPOBaHHSA
TEXHOJOTUYECKUX IPOLECCOB  HAxXoO[ATCsl  OIpe/elieHHue  I0CiIe0BaTeIbHOCTH
TeXHOJNOTUYECKHX  omepanuii,  BBIOOp  TexHomorudeckoro  obopynoBaHMS,
IPOEKTUPOBAHWE ¥ pacueT CTAaHOUHBIX IIpUCTIOCcOOIeHuit, BBRIOOpP pexyluero
UHCTpYMEHTa, OOOCHOBaHWE pPEeXUMOB padoTel M HOpM BpeMmenu. Heobxoaumocts
Pa3BUTHA MMOJXOA0B B TNPOESKTHPOBAHWH U AHATIU3E TEXHOJOIMUYECKUX IPOLECCOB
00ycIIOBIMBAET AKTYAJIBHOCTh TeMbl QUILIOMHOTO IPOEKTa — Y4acTOK MeXaHH4ecKoil
obpadorku nerameit Tuna «Kopmyc c¢ nensto obecnedenus 3QQeKTHBHOCTH H
KOHKYPEHTOCITOCOOHOCTH ITPOU3BO/ICTRA.

Llesnpto JATUIIOMHOTO TIpoeKTa ABIAETCS pa3paboTKa yyacTKa MEXaHUYecKoil

obpabotku peranu tuna «Kopmyey.

fluem
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1 OBIIAA YACTD

1.1 Ha3HayeHue u onucanus y3Jjia n3aciiia

Tlo onpenenenuro I'OCT P 52720 tpybonpoBogHas apMaTypa — 3TO TEXHAYECKOE
YCTPOMCTBO, TO €CTh TEXHOJOTHYEeCKas MalluHAa ¢ Py4YHBIM (B TNPOLIJIOM) HJIU
MEXaHWYECKIUM (B HACTOSIIIEM) PEAYKTOPHBIM PETYJIMPYEMBIM ITPHBOAOM C OJHOU
CTerneHbl0 CBOOO/BI, HOCUTENeM JIBHKEHHUII B KOTOpOH ciykar nubo JABYX3BEHHbIe
pulvaskabie, 60 yeTbpex3BeHHble (KIMHOBBIE WM IUOepHbIe 3aJBHIKKH) BHHTO-
PHIYQKHBIE PEBEPCUBHbBIE MEXAHM3MBI, & HCTOYHUKOM HX JIBWJKEHUS M MEXaHUYeCKOH
JHEPIUH CITYKAT HPHUBOBI BPALIaTSIbHOI'0 JASHCTBUSA, B TOM YHCIE HA MEKTPUISCKUX
SHEPrOHOCUTEIISIX.

s ynpaBneHuss motokoM paboueil cpenbl Ha TpyOompoBoAax pasTHYHOrO
JUAMeTpa UIMPOKO TNPUMEHSIOTCS 33J[BUXKKH ¢ BBIIBHKHBIMH  IIITAHAEISAMH,
BaKHEHIUUMH DHEPreTHYeCKMMM  MallWHaMU, B COCTaB, KOTOPOrO0  BXOIHUT
MHOT'000OPOTHBINA 3JEKTPONPUBO, KOTOPBIH NPUCOSUHSETCS K (GIAHIY KOJIBIIEBOTO
y3ia 6yrens.

TIpeobpazys mnapaMeTpsl MOLIHOCTHOIO ITIOTOKA 110 CKOPOCTH M MOMEHTY
BNEKTPONPUBOJbI, C OJIHOH CTOPOHBI, 3aJaHHYK) CKOpPOCTh I1OCTYNAaTeJbHOI0
IBWKEHHST padodnx OpraHoB depes3 mnapaMeTphl pe3sdoBoil raifku, pasMeuleHHOH B
UWIMHAPUYECKOM y3Jle 3a/BWKKHM, a ¢ ApPYrod CTOpPOHBI, — BpeMs IepecTaHOBKU
3aIIOPHOTO OpraHa (KNMMHAa MM mubepa) W3 MOJOXKEHUS "OTKPHITO" B TOJOXKEHHE
"3akpeiTo". XOH WMUHAENS 3aBHCHT OT JAWaMeTpa TPaHCIOPTHOH TpYOBl H
KOHCTPYKIMH YILUIOTHEHUS B 3a/BHkKKe. ba3oBas KOHCTPYKUHS KIMHOBOMR 3a[BHXKKH C
TIPUCOEIMHUTENBHEIM (IaHIEM TI0J] 3JIEKTPOIPHBOJ MNpeCTaBlieHa Ha pUCYHKe 1.
OHa BBITyCKaeTCsl pasIudHbIMU POCCUHCKUMU apMaTyPOCTPOUTENBHBIMU 3aBOIaMU.

HanbGonee OTBETCTBEHHBIM Y3JIOM 3aIBHKKH (puUCYHOK 1.1) sBnsetcs yzen
Oyrensi,  pacrnonokeHHbli  Ha  Jetanu  «Crodika», rae  pa3MemjaroTcs

HpHCOﬁZ{KﬂHT@HBHHﬁ (bnaﬂeu IIpUBOAQ U BUHTOBAA KUHCMAaTHYCCKaA IIapa

fluem

15001.2016.290.00.00

Uzm. | Tucm Ne dokym. f1odnuce | Jam

10




"MpuBOIHAS ralKa-IINTHIEb.

Pucynok 1.1 — TpyGonposoHast apMarypa ¥ ee KOMILIEKTYIOLHe

BTOPOCTGEEGHH()@ OpCaAHasHaAuYCHUE ACTaln ((CTOi/'IKa», 3TO 3aliyTa IWINUBACHT OT

BIHMSHHUS OKPYXAIOUIEH cpenbl, ee 3arpssHeHus. B naHHO#M petann npenycMOTpPEHBI

OKHA JU1A KOHTPOJIS pabounx OpraHoB pacioNoKeHHBIX BHYTPH JaHHOH HeTaru.

1.2

I'pynnupoBanue neranel, nojiexamiux U3roToBJIEHNIO Ha YYacTKe

Ha dBTOMATH3MPOBAHHOM YYAacCTKe TI'PyIHIIMpOBaHUE neraneu HPOU3BOANTCA

UCXO0JS U3 BO3MOXKHOCTEH 00paboTky NeTaneil B yCIOBUSAX CEPUITHOro TIPOU3BOJACTBA.

,I{e?amz, BXOJAINE B I'pYIINy, UMEKT OAMHAKOBBIC ra6apnm1>1e pasMepbl U1 COCTaB

TCXHONOTNMYCCKHUX orzepaum‘/’x.

Ha pucynkax 1.2; 1.3; 1.4; 1.5; 1.6; 1.7 npuBeAecHHBIX HUXKE BUAHO, 4TO IETAJb

«CTolika» COCTOMT U3 TpeX pa3nuuHbIX neranei: a) Onanen; 6) Tpyda; B) Kopiyc

OyrenpHOTO y371a.

Yism.

Tluem

Ne dokym.

flodnuce

Lam

15001.2016.290.00.00
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PaccMOTpUM HEKOTOpbIe BO3MOKHBIE BapHaHThI U3roTaBiuBaeMbIX fetaneit 3A0
«Konap» (tabauna 1.1).

Tabmmua 1.1 — Xapaxrtepuctuka aetanei-npeacraBurenei

Tun neranmu Homep geranu Marepuain

Croiika KH 18302-350 Crams 0912C TTOCT19281-73
Croiika KH 18302-400 Crans 0912C TOCT19281-73
Croiika KH 18302-450 Crans 0912C TOCT19281-73

W3 Bwime mnpuBenenHsix getaneit tuma «Croiika», BeiOHpaeM AeTaib-
npeacrasutenb Croiika KH 18302-400 (pucynox 1.4; 1.5), tak kKak B npoiecce ee
W3rOTOBJICHUS BBITIONHAETCS BCE OIEpalid, HCIOJIb3yeMble [P IPOU3BOJICTBE

JneTaned nmpuBeAeHHBIX Ha pucynkax 1.2; 1.3; 1.4, 1.5; 1.6; 1.7.

1.3 CJ{Y)KC6H()6 HasHa4UCHUC ACTal-TIPpCACTABUTCIIA u TCXHHUYCCKHUC

Tpe601aam/1;1, NpeabABIACMBIC K Hel

Croiika KH 18302-400.02.02.01 otHOcHTCS K TpyOOHNpPOBOAHOM apMarype,
CITY7KHT JUIsl KPETUJIEHHUSA €€ K KOPIIYCY C OJHOM CTOPOHBI, a TaK e JJIEKTPONpABOLa K
Hell ¢ apyroil. Texunueckue TpedoBaHuUs, NPeAbABISEMbIe K AETATH, NPEACTABICHBI
Ha pucyHke 1.8.

Texunueckue ’.{‘pe6OBa.HH2, YKa3aHHBIC Ha YCPTEKE:

IT14
1)H14, h14, . Ksanmurer — 3T0 COBOKYITHOCTD AOIYCKOB, pacCMaTPUBaEMBbIX

Kax COOTBETCTBYIONINE OJHOMY YPOBHIO TOHYHOCTH IJIH BCEX HOMHUHAILHBIX Pa3MepoOB.
I{OHyCKI/I B KOKIOM KBAJIUTETC BO3PACTAIOT C YBCIIMYCHUCM HOMMWHAJIBHEIX PasMcEpoB,
HO OHH COOTBCTICTBYIOT OJHOMY M TOMY XK€ YPOBHIO TOYHOCTH. Ilone AOIIYCKa - II0JIC,
Or'paHUYCHHOE HauOONBIIMM W  HaWMEHBIIUM npegeiabHbiMM  pasMepaMud U
OIpCACIACMOL BEJIIMYUHOM JOIMYCKa H €0 MMOJMOXKCHUEM OTHOCHUTECIIBHO HOMWHaNBHOT O

pasmepa. [lpu rpaduyeckom M300pakeHUH MONE AOMYCKAa 3aK/IIOUEHO MEXKAY ABYMS
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JIMHUAMHK, COOTBETCTBYIOIUUMH BCPXHEMY M HHKHCMY OTKIOHCHHAM OTHOCHTEIBHO

HYyJIeBOU JIMHUH.
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2) cBapka, 0o0beM M METOJbl KOHTPOJS CBapHbIX MBOB B cooTBerctBUM ¢ CT
IHKBA 025-2006, xareropust 5, xommiekc kontpons XVIIL. Hacrodawmit crangapr
pacnpocTpaHsaeTcs Ha CBapKy Y3JIOB M KOHCTPYKUMN TpyOONpoBOAHOM apMaTypsl U3
CTAJIM ¥ OKEJE30HMKEEBBIX CIUIABOB: OITACHBIX IPOU3BOACTBEHHBIX OOBEKTOB,
NOJIHA30pHBIX PocTexnamszopy; UpuUMeHseMOH B TEXHOJNOTHYECKHMX MNpoleccax
00BEeKTOB HCMONb30BaHUsL aToMHOi »Hepruum (OMAD) w/mnu pacrmonoXeHHBIX H
IKCITyaTHPYEMBIX Ha WX TEPpPUTOPHH, HE OTHECEHHBIX K HEPBOMY, BTOPOMY WU
TpeTheMy Kiaccy 6e30macHOCTU OOLMMHU MOJIOKEHUsIMI obecrieueHus 6e30macHoCTU
cootsercTBytoliux OWAD; obmienpomeilsieHHOro IpuMeHeHus, padortaroueid B
pasIMYHbIX NPOMBIILIEHHBIX Cpeax.

3) TBEpAOCTH MeTailyla 11IBa cBapHbiX coeuHenue < 275HV. Ilpu onepanuonsom
KOHTpOJIe KPOMKH TIIOATOTOBIEHHBIX [0/ CBApKYy 3JIEMEHTOB KaMep JOJDKHBI
TPOBEPATHCS BH3YAJTbHBIM OCMOTPOM IS BbIsABIeHUs nedekroB Metaniga. He
JIOTIYCKAIOTCSL PAaccJIOGHUs, 3aKarbl, TpemmuHbl. KpoMKu 3/1eMEeHTOB Kamep W
NpUIETalolie K KpOMKaM 30HBl IIMpuHOM He MeHee 50 mm B obwveme 100 %,
HE3aBUCUMO OT TONIIMHBI, JOIOJIHUTEIBHO MPOBOAUTCS YIBTPAa3BYKOBBIM METOI0M
JU1s BBIABJICHHMS TPEIIMH, pacciloeHMd M Tak nanee. OueHka KayecTBa CBAapHBIX
COCJIMHEeHNH KaMep JOJKHA IMPOBOIAUTHCA C HCIONB30BAHHEM CIEAYIOIIMX METOJ/IOB
KOHTPOJISI:  BU3YallbHBIH ~ KOHTPOJIb M H3MepeHus;; paauorpaduyeckuit u
YABTPA3BYKOBOH KOHTPOJIB; LIBETHAS U MarHUTONOPOIIKOBAs eheKTOCKONHS.

4) BesiMMMHA YIapHON BSI3KOCTH CBAPHBIX COEIWHEHUH KCU™ > 392 Jx/cm.
Hanbonee pacnpocTpaHeHHBIM CIIOCOOOM OLEHKM CKJIOHHOCTH K XpPYHDKOMY
PaspylLIeHNIO SBISIOTCS HCHBITAHUS cepuu 00pa3noB ¢ V-o0pasHBIM HaJpe3oM Ha
yAApHBIA M3rud IIpu paznuuHbIX TeMrepartypax. Kpurepuit oneHkn — KputHyeckas
TeMIlepaTypa T1epexola OT BS3KOI0 K XpYIKOMY paspymleHHI0 MJIH TOpor
XIJTaTHOJIOMKOCTH.

5) BpeMeHHOEe CONpOTHBICHHE PAa3phIBY CBAPHBIX MBOB G, > 460 H/mm'. K
rpynmne  3JeKTPONOB IS  CBAPKU  YITIPOAUCTHIX M HU3KOJIEIMpPOBaHHBIX

KOHCTPYKIMORBRHBIX cTane OTHOCATCS QJICKTPOALI, MPECAHAZHAYUCHHBIC IJ1A CBapKH
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YINEePOANCTBIX cTalel, coxepxkawux no 0,25% yriepona, ¥ HHU3KOJIETUPOBAHHBIX
cTaneit ¢ BpPEeMEHHBIM CONPOTUBICHHMEM pa3peiBy 10 590 Mlla. OcHoBHBIE
XapaKTepUCTHKH, Ha KOTOPbIe ClieflyeT oOpaTHTh BHUMaHUE IIPU [TOA0OPE 3IeKTPOAOB
JUIsL BBIMOJIHEHUS KOHKPETHOTO BHIA CBApPOUYHBIX PaboOT: MEXaHMYECKue CBONCTBA
MeTallla MIBa; TpeOyeMble XapaKTepHCTHKH CBApHOTO COEAMHEHMS (COMpPOTUBIICHHE
pa3phIBY Gy, OTHOCUTENBHOE yANUHeHHEe O, yaapHas BaskocTs KCU, yron msruba R);
BO3MOXKHBIE CITOCOOEI CBaApKHU U HCHORBSY@M&iﬁ TOK.

6) CBApHBLIE COCIMHEHHA [JOJIKHBI HMETH [JIaBHBLIA nepexog oOT1T OCHOBHOIO

CBapHbIE COEMHEHUS MOTYT UMeThb /1e(heKThl, BIUSIONIAE Ha UX IPOYHOCT. Bee Bus
JAedeKToB LUIBOB I0JPa3AeisiioT Ha TPU I'PYIIIbI: HApPYXKHble, K OCHOBHBIM H3 KOTOPBIX
OTHOCSTCS: TPELIUHBI, MOAPe3bl, HAIUILIBEL, Kparepbl; BHYTPEHHHE, Cpelyl KOTOpBIX
Yalle BCErO BCTPEYAIOTCA: IMMOPUCTOCTh, HEIPOBaphl M ITOCTOPOHHHE BKIKYEHUS;
CKBO3HBIE - TPEIIHHBI, TPOXKOTH.

IlpryuBaMy BO3HUKHOBEHHA Ae(QEKTOB MOTYT OBITH pa3iinyHble 00CTOATENbCTBA:
HU3KOE KauecTBO CBapHMBaeMOro MeTajlla, HEHCIpaBHOe WM HeKayeCTBeHHOe
obopynoBanue, HeBepHBIA BBIOOp CBApPOYHBIX MATEPHANIOB, HAPYLICHHE TEXHOJOTHH
CBApKM MJIM HENpaBHJBHBIA BHIOOP peXuMa, HeJocTaToOyHad Kpanupukauug
CBaplLIMKa.

7) HaHecTy KJelMO cBaplliMKa Ha paccTodHuy 100 MM OT KOJIBLIEBOTO CBApHOIO
iBa C HapyX HOW CTOpoHBL MecTo KielHMeHUS 3aKIIOYUTh B XOPOHIO BHAMMYIO
PamKy, BBIMTOJHSIEMYIO HeCMbIBAEMOH KpPacKoii.

8) MexaHrYecKy10 00paboTKy IPOU3BECTH TIOCIe CBAPKU JIeTaleH.

9) knetimuts wpudTom 5-ITp3 TOCT 26.020-80.

10) Mapkuposath mwpudpTom 5-11p3 'OCT 26.020-80.

11) * Pazmepsl A CIPABOK.

12) Ha MOBEPXHOCTh JI HaHEeCTH HapyKHOE AaHTHKOPPO3HOHHOE ITOKPhITHE Ha
OCHOBE JIAaKOKPAacOYHbIX WK JPYTUX aTMOC(epOCTONKIX M30MALUOHHBIX MaTepuaios

B cootBeTcTBUM ¢ PJ1-23.040.01-KTH-149-10. OcTransHbie OBEPXHOCTH
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NpelOXPaHUTh OT IIOBPEXKIEHHH M okpawuBaHusa. KoOHTponb - BU3yalbHO Ha
OTCYTCTBHE HEOKpALIEHHBIX Y4acTKOB M orcioeHud. Hacrodmud noxkymeHTt
pacripocTpaHsaeTcs Ha mnpouecc (padoThl) 10 aHTUKOPPO3HOHHOH 3aIlUTe HAA3EMHBIX
y4acTKOB BHOBbB CTPOSLIMXCS H NOCJIE X PEKOHCTPYKUMHU (peMOHTa) TpyOOIpoBOIOB,
METaJTOKOHCTPYKIIMH ¥ 000pyHOBaHUs 00BEKTOB MaruCTPANIbHBIX HEPTEIPOBOIOB.
13) Ha noeepxHocTh M HanecTH noxpseiTe L6 ¢ ynaneHueM BOLOpOLHOM
xpynkoct. Ha moBepxnoctn H Tonmmuny MOKpeITUS HE KOHTPOIUPOBATh. Pe3n0b! OT
nokpeiTs npenoxpanute. [loxkpeitue 116 — nokpeiTHe NUHKOBOE TONIUHON 6 MKM C
OecuBeTHBIM xpoMaTHpoBaHueM. B ocoOyro rpynny BhuIensioT cinabokucibie
SNEKTPOJUTHl I[MHKOBAHMS HAa OCHOBE XJIOpHAAa LMHKA. DOTH 3JEKTPOJIUTI
XapakTepU3yrOTCs BBICOKOM 31eKTPONPOBOAHOCTEIO (B /(Ba pasa Bhille CyIb(aTHbIX) U
MHTEHCUBHOCTBIO IIpolecca. Bojopos BelaenseTcsl B He3HAYUTENbHBIX KOIHYECTBAX,
T.€. Majas HaBOJOPOKMBAEMOCThL HETaJeH, a, 3HAYUT, HE BO3HHKAEET BOIOPOIHAs
XpynkocTb. OHAKO HaNU4Me XJIOPUAOB B IIEKTPOIUTE BbI3HIBAET MHTEHCUBHYIO
KOppo3uio 000pyIOBaHHA, TOITOMY BaHHBI, OOPTOBbIE OTCOCHL, (QUIBTPHI, HACOCHL,
3aIIOPHYIO apMaTypy U Jpyroe BCIoMoraTelbHoe 000py0BaHue, CONPUKACAFOIIEECs C
BIIEKTPOIIUTOM, M3TOTABIMBAIOT U3 KOPPO3HOHHO - CTOMKMX MaTepHanoB. s 5Tux
HeJsiel MUPOKO MPUMEHSIOTCS ONUNPONIHAIICH, TIOMNBUHIWIXIOPU, PTOPOIIIACT B PAL
APYrUX KOHCTPYKUMOHHBIX muactMmacc. Kpome Toro, octatku XJOPWAOB B MOpax
IIMHKOBOIO HOKPBITHS MOTYT CIOCOOCTBOBATH YCHIIEHMIO KOPPO3HU ITOKDPBITHUSA,
MO3TOMY XOpPOIIO JIOJDKHA ObITh OpraHu3oBaHa HpombiBKa Aetaneid. L{uHkoBsie
NOKPBITUS, TIOJydaeMble W3 CIHAOOKUCIBIX OJEeKTPOJHMTOB, HUMEKIOT MaleHbKHE

BHYTPEHHNE HANPAKEHUS, 9TO YMEHBINAET CKIOHHOCTh IOKPHITHS K Pa3pyLICHUIO.
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2 TEXHOJIOTUHYECKAS YACTD

2.1 AHanu3 TeXHOJIOTMIHOCTH HeTaIU

TIpu pazpaboTke TeXHHYECKOTO MPOEKTa BRITONHSIOT paboThl, HEOOXOAUMBbIE JUIS
obecniedeHus NMPEeIbIBASEMBbIX K H3/eNUI0 TpeOOBaHMHA M IO3BOJSIIOLIUE MONYYUThH
MOJTHOE TPEJCTABICHUE O KOHCTPYKIMH pa3pabaThiBaeMOro M3JENHs, ONEHUTH ero
COOTBETCTBUE TpeOOBAHMAM TEXHHYECKOrO 3aJaHMs, TEeXHOJOTHYHOCThb, CTeleHb
CJIOKHOCTH M3IOTOBIIEHUS, CIIOCOOBI YIIAaKOBKH, BO3MOMHOCTH TPAHCIIOPTUPOBAHUS U
MOHTa)XXa Ha MecCTe INpUMEeHEHMs, YAOOCTBO 3KCIUIyaTalllH, LeJeco00pa3HOCTh U
BO3MOXKHOCTH PEMOHTA M T.I1.

O1eHKY TEXHOJIOTHYHOCTH M3/eNus, B TOM YHciie 000CHOBaHHE HEOOXOAMMOCTH
pa3paboTKH WM TIpHOOpeTeHWs HOBOro O0OOPYAOBaHUA. AHAIH3 KOHCTPYKIUH
U37eNus HAa TEeXHOJNOrMYHOCTh C YHYETOM OT3BIBOB HpelpUsTHI-H3roTOBUTENEH
TPOMBIIIJICHHOTO TIPOM3BOJICTBA B YacTH obecnedyeHHi TEXHOJIOTHYHOCTH B YCTIOBUSAX
JAHHOT'O0 KOHKPETHOTO MPOM3BOJICTBA, B TOM UYMC/IE 1O MCIOJIb30BAHUIO HMEIOIIErocs
Ha TMpeJIpUATAH OOOpYHOBaHMS, a TakxkKe ydyeTa B JIJaHHOM IPOEKTe TpeOoBaHuUit
HOPMAaTUBHO-TEXHHUECKON  JIOKYMeHTalluy, JelicTByromelt Ha NpeanpuaTvu-
U3rOTOBUTENE; BBIABJIECHUA HEOOXOAMMOro [ MNPOM3BOJCTBA M3/ENUN HOBOIO
obopyoBanus  (0oOocHOBaHWe pa3pabdoTku MM npuolpereHud);, paspadoTKy
MeTposorugeckoro obecnedeHus (BbIOOp METONOB U CPEICTB UIMEPEHNS ).

Herams «Croiika KH 18302-400.02.02.01» - wm3roTaBnuBaercs W3 CBApPHBIX
JeTajieli, KOTOpble B CBOIO OHe€pelb H3TOTOBIEHBI W3 KOHCTPYKLHOHHOH
HM3KOJIETUPOBAaHHON cranm st cBapHbIX KoHcrpykuuid 0912C TOCT 19281-73.
Mapxka cranu 0912C mupoko IpUMEHSeTCsi TpU TIPOM3BOJACTBE TpyO M JApyroro
MeTtajuionpokara. Mcrons3oBaHue B NPOMBIIUICHHOCTH: Ppa3jid4Hble JeTanu M
3MEMEHTHl CBApHBIX METAIUIOKOHCTPYKIUH, paboratomnux npu Temneparype ot —70
mo +425°C mom npasneHueMm. XuMuueckuil coctaB B % cranm mapkun (09172C

npuBeaCHBI B Tabnuue 1.2
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Tabmua 1.2 — Xumuveckuii cocras B % ctanu Mmapku 0912C

C |mo00,12

Si |0,5-0,8

Mn |1,3-1,7

Ni |[700,3

S o 0,04 .
AVMUUECRUM cocTaE

P |mo 0,035 , MapKy

Cr [n00,3

N |no 0,008

Cu |100,3

As |no 0,08

Fe |~96-97

KoHcTpykuug netanu, TeXHOIOTMYHA, HO 3arOTOBKA M3IOTaBIMBACTCS OTHEIBHO
U3 Tpex padiinuHbIX dacTell: ¢nanen, TpyOa, xopmyc OyreiasHOro y3ia, a 3areM Bce
CBapUBAIOTC MexXay coboii. B manHoM ciydae TpyDOa sBisSleTCS TOHKOCTEHHOH, 4TO
3aTPYAHAET UCIIONH30BATh ITPHIKAMBI, TaK Kak OHa MoOXKeT nedopMupoBarbest. Tak xe
Ha JaHHOH TpyOe M3roTaBIuBaeTcs pe3b00BOe COSOMHEHNE O Pa3HbIMHU YIJIAMH, YTO
3aTpyAHaeT 00padboTky.

HocronHcTna:

1) matepuan geramu 0912C xopoino cBapuBaeTcs M 00padaThIBaeTCs pPe3aHUeM.

2) nerans JAHHOTO THNA MOXHO 00pabdoTaTh HA CTaHKAX (pe3epHOU TPYIITHL
TouHOCT M LIEPOXOBATOCTH OOJBIIMHCTBA MOBEPXHOCTEN MOTYYAIOTCA HA CTAHKAX C
HOPMAJIBHOW TOYHOCTEIO.

3) KOHCTpYKIMS Jetamu obOecrieynBaeT CBOOOJHBIA TMOABOI H  OTBOJ
uactpymenTa u COX B 30Hy pe3aHus U U3 Hee.

4) MOJKHO UCIIONB30BaTh CTAHAAPTHBIE MEPUTENbHBIC HHCTPYMEHTHI.

HenocraTku:

1) TpeGyeTt Hape3aHus pe3bObl BO3JIe CMOTPOBBIX OKOH MO PA3TUYHBIMY YTITAMU,
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2) TpebyeT NpUMEHEeHHE CIIEeUAlbHBIX IIPUCIOCOOIEHHE I YCTAHOBKHU MaHHOM
JeTanyu u nocnenyromeit 0opadoTku.

AHaNu3 KOHCTPYKTOPCKHM M TEXHOJOIMYeCKuit NOKYMEHTauil mokasal, 4T
HeoOXoJuMbIe NaHHBIE, TpeOyeMble Ui W3rOTOBIECHHS OCHOBHOM 4YACTH HAeTalH,
ycTanoBneHsl. Ha depTexxe OTCYTCTBYIOT JaHHBIE 00 paciojioKeHHe OTBEPCTUH

(pucynox 1.8, sun I'-T, JI- 1, I1-T1, P-P). [letans He TexHOJOTHYHA.

2.2 Anannz neﬁcmyromero TEXHOJOTHYCCKOIO Ipolecca

2.2.1 AHanu3 KOHCTPYKTOPCKOH ¥ TEXHOIOTHYECKOHN IOKYMEHTALINN

B  xozme mnpoxoxjeHws NpaKTHKH Oblla TOJy4YeHa KOHCTPYKTOPCKAs W
TEXHOJIIOTHYECKass  OKyMEHTaIus. KonctpykTopekas JIOKYMEeHTanus u

TEXHOJOIWIECKasd JOKYMECHTA U] Onuta BbLAdHA HACTHYHO.

2.2.2 Anranu3s yeprexa JeTanu

Pabounii ueprex nperamu «Coiika KH 18302-400.02.02.01.» (pucyHox 5)
BeInosiHeH Ha ¢popMare Al, B maciutade 1:2. Ha naHHoM yeprexe npelncTaBieHbl Bee
HeoOXouMble pasMepsl [uist 06paborku netanu. OcHoBHblE 00O3HAYEHHS B paMKe
3aMONHEHBl  TpaBuUAbHO. Haa  OCHOBHONW TONIMUCHI0 UMEIOTCS  TEeXHUYECKHE
TpeOoBaHMS, OTBEYAIOIIME HA BO3HUKAKOIIHME BONPOCHl Ul  HW3TOTOBJICHUE,
VCHBITAHUS, MAPKUPOBKY, IUISi CBAapHBIX COCIAMHEHMH, IOKPBITHH W JUIS KOHTPOJS
JleTanm.

Ha weprexe mnpHCYTCTBYIOT HeOoOXOAMMBIE BHIBI, pa3pe3bl U BBIHOCHBIE
3IIEMEHTHI, UTO MO3BOJISIET MpPeJCTaBUTh BCHO JleTalb B LenoM. Bee pasMeps mexay
co0Oll cBs3aHbl. YKazaHbl IapaMeTphl LIEPOXOBATOCTH NOBepXHOCTH. (OCHOBHAA
HANKUCH UMEeT BCIO HeoOX0AUMYI0 HHPOPMALIHIO O JeTali: HoMep JeTall, Ha3BaHue

AeTalu, Maccy, M&C]‘J}'{a@ HauMCHOBaHHWE Opradusalnu. Tax kak neranu npeacrapiie-
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Hbl B BUJEe COOpOYHOrO 4YepTexka, TO Ha HeM OTCYTICTBYET MaTepHal 3aroTOBKM.
O6umue gonmyckn odopmienst He no 'OCT 30893.1. Paszpes IlItpuxoska B paspese
oopMileHa He NPaBUJIBHO Ul JaHHOrO 4yeprexka, Kak riaacurt roct 2.109 — myHKT
3.1.14 «CsapHoe, nasHoe, KI€eHOE M TOMY HOM00HOe H3IENHE U3 OJHOPOIHOIO
Marteprana B cOope ¢ IpyrMMH H3[eTHIMH B pa3zpe3ax M CEHEHUSIX MITPUXYIOT B OJIHY
CTOPOHY, H300paskas TPaHULB MEXKAY ACTalsMH M3[EIHs CIUIOMIHBIMA OCHOBHBIMH
nuHAsSMU. JlolryckaeTca He MOKa3bIBATh IPAHUIBI MEXY JCTANSAMH, T.€. H300paxarh
KOHCTPYKUUIO KAK MOHOJIMTHOE TENOM.

B uenom uepréx coorpetcTyer ECK/I.

2.2.3 Onucanue onepanuii JeHCTBYIOUIErO TEXHOJIOIMYECKOr0 npotecca

MeTtoap! ony4eHus 3aro0TOBKH.

Mero BBIIONHEHWS 3arOTOBOK JUIsl  JeTajiedl MalluH  OIpeessieTcs
KOHCTPYKLIMEH neTany, MaTepHaloM, TEXHWUYECKUMH TpeGoBaHHAMHU, MacliTaboM H
CepUHHOCTBIO BBIIIYCKA, a TAKKEe IKOHOMUYHOCTHIO U3TOTOBIICHUS.

B pefictByromeM TIpOM3BOJCTBE HCIIOJB3YIOTCA 3arOTOBKH, TTOJy4aeMEIe
pasHBIMH criocodamMu:

1) ¢bnanew BeIpe3aeTcs Ha MaulvHe TepMUYecKoil peske u3 nucra b-ITH-HO-50
T'OCT 19903-74/265-0912C-c8-14T7OCT 19281-89;

2) xopryc OyreiapHOro y3ia oTpesaercs OT [IpoKata copToBoro kpyrioro B1-280
T'OCT 2590-2006/345-09I"2C-2I'TI TOCT 19281-89 ¢ roMoIIbIO JIEHTOUYHOM ITUJILI.
Cranpapt pacnpocTpaHsieTcsl Ha CTANBHON ropsSYeKaTaHblll IPOKAT KPYIIIOTO CeYeHUS
auameTpoM oT 5 1o 270 mM BikmouuTensHo. [Ipokar puamerpom Oonee 270 mm
W3rOTOBJIIETCS TI0 COIJIAaCOBaHMIO M3roToBUTENS ¢ mnorpebuteneM. Takoit crocod
MOJy4eHUs] 3aroTOBKH, SBJSIETCS HE 3JKOHOMHYHBIM. Tak Kak Ha W3rOTOBICHUA
TOTOBOTO H3JENHs TPaTHUTbCS MHOIO BPEMEHHM Ha ee IPOM3BOICTBA, WHCTPYMEHT,
BpeMeHH pabodero, siexTposHepruil. /lns mocaemyromeil ob6paborku Koprmyca

6}’[‘ CJIBHOTO Y3J1a MOXHO ITOJNYYUUTDE 3al'OTOBKY € NOMOIIBIO JIMTBA B KOKHIb, Takoit
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MEeTOJl 3KOHOMHYEeCKH 000CHOBaH, CepUs TaKUX OTAMBOK coctapisiet 1000 mTyk.

3) 1pyba 168x10 T'OCT 8732-78/b 09T2C TOCT 19281-89, OGecmoBHas
ropsyenepOpMUPOBAHHAS, CIIENUAILHOIO MpUMeHeHus. Vcrnonb3yeTcs B TEIIOBBIX
[IPOMBILIIEHHBIX arperatax W Ul COOPYXKEHHS WHXEHEPHBIX KOMMYHHUKAIMN Ha
XAMHYECKUX WM HedTenmepepabaThiBAIOMUX —TNpennpusaTusax. Tpyba Moxer
cBapuBaThCs 03 MPEeABAPUTENILHOrO MOJOTPeBa MECTa CBAPKH, BO BPEMsl OCTBIBAHUS
CBApHOU IIIOB HE TEPAET CBOMX TOKA3ATENEH 110 TIPOUHOCTH.

W3 npuBejieHHBIX METO0B MOJYUEHUS 3arOTOBKH MOXHO MOMEHSTh 3ar0TOBKY

A Kopriyca 6YFGIIBHOI‘ 0 y3J1a, TaK KaK MOXKHO I10Jy4aTh 3aroToBRY H€06XOIII/IMOI‘O

KOHTYpa.
2.2.4 AHanu3 TeXHOJOTUYECKON JIOKYMEHTALMK U TEXHOJOIHYECKOro rpoiecca

MapmipyTHas KapTa — COKpallleHHOe OMMCAHie MapIIpyTOB JABHKEHUS 10 LEeXy
W3roTOBJISEMON JeTallu.

B neficTByromneM nIpou3BOJCTBE HCIIONB3YIOT ClIEAYIONINE MapUIpPyTHbIE KapThl:
KH 18302-400.02.02.01.001 ®nanern (pucyHok 2.1);
KH 18302-400.02.02.01.002 Tpyba (pucynox 2.2);
KH 18302-400.02.02.01.003 Kopnyc 6yrenpHoro ysna (pucyHok 2.3);
Croiixa KH 18402-400.02.02.01Cb nis cOopka-cBapka.

B gaHHBIX  MapmpyTHBIX  KapTaX, KpoMe cOOpKHM-CBApKH, OIUCAHBI
110csie/10BaTesIbHO OflepalMy. YKa3aH Bec 3aroToBKH, IPOQUIbL U pasMephl 3ar0TOBKH,
yKa3aHa MapKa Marepualia, HOMepa y4acTKOB M ollepaiyii, BpeMs IOATOTOBUTEIBHO
3aK/IFOUMTENBHOE U IITYYHOE BpeMs. B aHHON NOKYMEHTallMH OTCYTCTBYIOT HOMEpa
IIeXOB, He yKas3aHbl HCIOJIb3yeMoe 00OpyHoBaHue, ITPUCNOCOOIEHHE U MHCTPYMEHT,

Ko npodeccuu u paspsi pabouero.

2.2.5 AHanu3 oInepaldoHHBIX 3CKH30B

Odopmnens! 3CKU3BI TOJIBKO Ha Maner, Koprnyc O0yresbHOTO y31a 1 cOOPOYHBIA

fluem
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gepTex cOOpKU-CBAPKU. ICKU3BI HA eTalb «Tpyda» OTCYTCTBYIOT.
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Pucynok 2.1 — Mapmpytnas xapta «KH 18302-400.02.02.01.001 ®naneny»
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Pucynok 2.2 — MapmpytHas xapta «KH 18302-400.02.02.01.002 Tpy6a»
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Pucynox 2.3 — MapupytHas kapra «KH 18302-400.02.02.01.003 Kopnyc

OyrensHOro y3jia»
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obpaboTtka Benercs o cobopounomy ueptexky «Crolika KH 18302-400.02.02.01».
pa3zenieHHs Ha 3CKH3ax HeT. XOTsd COIacHO MapLIpyTHoH kapre (pucyHok 2.1) ux
MOKHO Ha3BaTh — onepanus 005 «3arotoutensHas» (pucyHok 2.4), omepanus 025

«Toxapnas ¢ UITY».

BBIACPXKAaTh BO BpeEMA }IaBGpH()ﬁ PE3KH, a TaK K€ pasMep LIBa, H OCTaTKa METajla B

HEHTPES 3aIrO0TOBKHU, .KOTOpr.ﬁ B ITOCHCACTBHE MOKHO UCITIOJIB30BAaTE B IPOUM3BOICTBE.

YITY. Ha nanHoM scKu3e MpelocTaBiIeHbl BCe pasMepsl U1 TOYCHUS Ha 3arOTOBKH.

DCKH3bI Ha 06pa6omy ACTaJIk B COGp&HHOM BHAC OTCYTCTBYKOT, OKOHYATECHbLHAA

Ha pucynkax 2.4 u 2.5 npuBeneHbl 3CKU3bl Ha pasHble oneparuii. Ho kakoro To

Ha sckmze (pucyHok 2.4) moxaszaH pa3mep 3aroTOBKH, KOTOpble HEOOXOIUMO

AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

oB0:S

ki P

b Poaenn dog ool

Pucynok 2.4 — Dckn3 «3aroToBky drianiay

Ha pncynke 2.5 mpemocTaBieH 3CKH3 IS TOKapHOW oOpabOTKM Ha CTaHke ¢

Ha scxu3e (pucyHok 2.6) mokazaHsl pa3Mephl ASTaIM, Ha3BaHue olepalluii,

Yism.

Tluem

Ne dokym.
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#2702,

it

#7155

I P et KEOMKY ROUITRFTST,

Pucynox 2.5 — Dckus neramm «Dnanei»

TexHuueckue TpeOOBaHMSA, IlapaMeTpsl [IEPOXOBATOCTH KOTOpbIE HEODXOIUMO
BBIZIEPKATh BO BpeMs oOpaboTku Aetand Ha TokapHoM crtanke ¢ YIIY. Ha nanxoii

oTIepalvy MOrOTABIIMBAIOTCS Pa3Mephl TS Mocienyromei 00padboTku Ha (pe3epHoM

CTAaHKE.

ol

Slazla

Pucynok 2.6 — Dcxus netanu «byrenbHbIH y3em» 1nis TokapHoi 00paboTkH
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Ha asckuze (pucyHok 2.7) mokasaHbl pa3Mepbl JeTalli, HasBaHUe oONepailui,
TeXHUUeCKHe TpeOOBaHUs, TapaMeTpsl IIEPOXOBATOCTH KOTOPBIE HEOOXOAUMO
BBIIepXKaTh BO Bpems oOpaboTku nertanu Ha ¢pesepHom cranke ¢ UITY. Ha nannom
3CKHU3€ TAKXKE COIEPKUTCA MHOTO HEHYXHOU MH(pOpMalui B BAe pasMepoB KOTOpBIE

He ToJIBepraroTcs 00paboTku (BHI ¢ OOKY).

47 i Z Y o020 epesaonen c \/f?g 251/]
o om0, %,
) é ®
2 * -
4 7
R0
j& ™\
y 1 Ocmpsie kpomku Dpumyiame,
[ 20505

Pucynok 2.7 — Ocku3z netamu «byrenbHblit y3emy s GpesepHoil o0paborku

TTonyuennsie pasmepbl BBIIIOIHAIOTCS IS CBapKU JIeTalu K TpyOe.

JlaHHBIE SCKU3BI NCTIONB3YIOTCSA KaK OllepalliOHHbIE KapThl.

Ha »sckmze (pucyHok 2.8) mpejcTaBieHB! pasMmepbl, KOTOPble HeoOXOIMMO
MOTYYUTH BO BpeMs CBapWBaHUS KOMIUIEKTYHOINHUX JeTanel Mexxy coboii, a Tak xe
pasmep wBa. Ha Bune «b» cTouT pasmep, He UMEIOLIUN OTHOIIEHHE K CBAPOYHBIM
pabotam. AHann3 KapThl ONEPallMOHHBIX ACKH30B ITOKa3all, YTO HE Bce HEOOXONMMBIe
JlaHHble U M3TrOTOBIIEHHS JAaHHOW JeTaly NPUCYTCTBYIOT, CTOST HE HYXKHbBIE

pazmepbl

fluem
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Pucynok 2.8 — Dcku3 geranu «Ctolika» 11 CBapOUHBIX paboT

B ﬂuc;
15001.2016.290.00.00 34
Uzm. | Tucm Ne dokym. f1odnuce | Jam




2.2.6 AHanu3 KapT KOHTPOJISI

B kaprax konTpons «Kapra KOHTpOJIs reOMETpUUECKHX MapaMeTpOB FOTOBOIO
mznemuss MK KK 208-06-14», «Kapra konTpons coopku-ceapkun MK KK 212-06-14»
YKa3aHbI T€OMEeTPHIECKNe TapaMeTphl HeOOX0IUMBIE JUJTSI KOHTPOIIS AeTallu.

B cronbue «KoHTpomipyemble napaMeTpbl» yKasaHbl 3CKH3bl 3arOTOBOK, Ha
DCKM3E BCE JIMHEHHBIE W AMaMeTpalbHBIE pa3Mephl, MEpPOXOBATOCTh HMOBEPXHOCTEH
npoHyMepoBaHbl apabckumu nudpaMu 1 UMeroT OyKBeHHbIE 0003HAYEHHUSI; B CTPOKE
«CpeJicTBAa M3MEPEHUSD ONUCAHBL MHCTPYMEHTHI 7t KOHTPOJS pa3MepoB; pa3Mephl
IPOCTaBIieHbl B IPABOU TAOIHIIE KKPUTEPUH OLIEHKU» W OTUCAHBI TPEOOBAHMS.

Ha cnexyroupmx cTpaHuiax onucaHel  TpeOOBaHUS K  MepUTEIbHOMY
WHCTPYMEHTY, K pabodeMy MecTy, perucTpaldd pe3ylbTaToB KOHTPOJIS, TpeOoBaHMs
Oe30macHoCTH.

AHanu3 KapThl KOHTPOJIA IIOKA3all, YTO Bce HeOOXOMMBIe JJaHHbIE, AT KOHTPOJIs
KOPITyCHOM J€TaNy NPUCYTCTBYIOT Ha ICKH3E.

Kapra BuzyasHOr0 ¥ U3MEPHUTENHLHOTO KOHTPOJS [N OKOHHUATENbHOMN
o0padboTkn «OnepaloHHas TEXHOIOIHYECKas KapTa BU3YAIBHOIO W U3MEPUTEILHOTO
koutposus KH.60202.18320.0014». B neft onucans! Tpebosanus: «lloaroroska mecra
pou3BoCTBa paboT» - TpedoBanus K padoyemy mecty koHTponepa. «lloaroroeka k
KOHTPOJIO» - TpeDOoBaHUsl K MOJATOTOBKE [ETald M U3MEepPHUTE/LHOIO WHCTPYMEHTA.
«ITopsiiok IpoBeeHNsI KOHTPOJIS» - HEOOXOIMbIe MeCTa ISl KOHTPOJISL.

Onucanst HeoOXoIMMBIE onepallit U TpedyeMoe 00OpYIOBaHUE; HA ICKU3E BCE
TUHEHHBIE W JMaMeTpaibHble pa3Mephl, (POpMBl M PACIIONOXKEHUS IOBEPXHOCTEH,
HIEPOXOBATOCTE MOBEPXHOCTEH ITPOHYMEPOBAHB! apadCcKUMHK M ppamMH.

Homep pasmepa mnpocTaBlieH B OKPYXHOCTH M COEIHMHSIOTCS C pPa3sMEpHBIMHU
JUHUSIMUA — TexXHU4eckre TpeOOBaHUA pa3MellleHbl Ha IOCJelHeld CTaHHIEe KapTsl
BUK.

AHanu3 KapThl KOHTPOJIS MOKa3all, 4YTO Bce HeoOXO0AUMBIe JaHHbIe, 17 KOHTPOIS

KOPIYCHOM JeTanu MPUCYTCTBYIOT Ha 9CKH3E.
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HOPUCIIOCOBIIEHUsT UCTIONB3yeMble A 00paboTKM KOMIIEKTYIOMINX JeTaneil nepen

2.2.7 AHanu3 npuMeHseMbIX NPUCIOCcOOIeHNH U OCHACTKU

ITposens

aHaJIn3

IIPUMEHACMOI'O

o0opynoBaHus  ObUIM  YCTAHOBJICHBI

CBapKo#, BO BpeMs CBapKH, W U1 OKOHYATEIbHOH 00paboTKy.

3arOTOBKH K CTaHKY, TakWMe KaK TaTpoOH TOKapHBIM TpeX KyJAa4yKOBBIH, IIOHET,

Jnst oOpaboTKM KOMILIEKTA JeTalledl HCIONIB3YIOTCA CTaHAApTHBIE KpelvIeHUs

r'uapaBJIUYECKUE TUCKHU.

Jts Toro uroObl TpUBapuUTh MEXKAY co0oi Aeramu, UX NpeiBapHTENbHO

co0uparoT HA MPUXBATHI.

YroObl VYCTAHOBUTE J€Tallb B 060];)6 HCIIONB3YIOTCA CHCHUANBHBIC IIPH3MbI,

YyepTex JaHHBIX IIPU3M [T0KA3aH HHUXKe (PUCYHOK 2.9).

Pucynox 2.9 — IlpucnocoGiienus, UCTIONB3yeMble IS 3aKperieHust 3aroTOBKH Ha

CTaHKe

qucTOBOM pa3mep kpazapar 200x200 ma »Toif yYacTH 3aroToBKH 3a Oazy Oepercs

nuametp 180. C apyroii cropons! 3aroToBku 3a 6azy Oepercst auametpy 270. OTtu aBa

B pe3yibTaTe TOre 4YTO Hd 6}’1"@3“[}31'{01\{ y3ie HCO6XO,HI'IMO o6pa6a‘rmsa’rs B

]
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AnaMeTpa NO3BOJIOT PACHONOXHUTDL BCIO 3arOTOBKY Ha JIBE IIPHU3MBbI IIAPAJUICIIBHO

Yism.
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CTONY CTaHKa.

Hpoaﬁanm}prBaB JAaHHEBIC HpHCHOCO6HeHK${ MOXHO CcJ¢lIatb BBIBOX, UYTO
AaHHBIC ITPU3MBI B IIap€ MOKHO UCIIOIB30BATh TOJIBKO AV JaHHBIX JHaAMETPOB. Takxe
UMEETC  PAaAX HCY,HO6CTB BO BpeMHA p36OTExE H606XOI[I/IMO }’6I/Ipa’Fb BUJIBYHATHIC

IIPYOKUMBI, 4TOOBI ObUTa BO3BMOXHOCTH 00padaTsiBaTh OKHA HA TpyOde.

2.2.8 AHanu3 KapThl HATAAKH

B nanno#i kapte paccTaBieHBI pazMepsbl JUIS BBICTABJICHUS NMPUCTOCOOIeHRI Ha
crone cranka WELE SB 216, B KoTOpOM 3akpemisercs 3aroTOBKa. YKa3aHHO
pacnonoXXeHue INpu3M Ha padoueM crosle, 3TO IIO3BOJISIET HE TEpATh BpeMst Ha
BBIBEPKY DAcIOIOXKEHHs NPUCTIOCOOICHUM (B KOTOPBIX HPEedyCMOTpPEHBl KpelIeHUS
JUISt BUJIBYATHIX IPHXXKHAMOB), Lielh JJs MepBOro YCTAHOBA U THCKU C PACITONIONKEHUEM
IPUAKUMOB [UISI BTOPOTO YCTAHOBA.

Hanaaxa cranxa ¢ YITY npouspoaurcs no xapre Hamaaku (pucysok 2.10) u
TeKCTy ImporpaMmbl. B Kkapre Hanagkum JarOTCA YKa3aHUs [0 [PHUMEHSEMbIM
32KUMHBIM YCTPOHWCTBAM U IIOJArOTOBKE WX K paboTe; pa3Mepbl, OTHOCUTE/HLHO
KOTOPBIX YCTAHABINBAIOTCS NPHUCIOCOOICHUS /IS 3aKPETUICHUS 3ar0TOBKH; pa3Mephl
PaACONOXKEHUs] IPHIKUMOB; KOOPAMHATHI HCXOAHOW (HYNEeBOH) TOYKM OTHOCHTENBHO
abCONIOTHOM CHCTeMBI KOOP/IMHAT CTaHKA.

Jns nannoi 3aroroBku (pucyHok 2.10) Hauana cucrema koopausar (X0, Z0)
TEeXKUT Ha TepecevyeHny OCH JAeTalM | 3aHero Topua ¢anmna.

Jns BTOpOro ycrasoBa WCNONB3yHOTCS THCKH, Kak I10Ka3aHo Ha pucyHke 2.11.
PazMepbl OTHOCHTENBHO, KOTOPLIX YCTAHABIUBAIOTCS TUCKH JUIA  3aKperieHus
3aroTOBKHU; pa3Mepsl PaclloNiOKEeHUSs TIPHXKUMOB; KOOPIAMHATHl MCXOJHOU (HYJeBoO )
TOYKH OTHOCHTEJIBHO a0COMIOTHON CHCTEMBI KOOPAMHAT CTAHKA.

Jns nanHOM 3aroToBKM Havaia cUCTeMa KOOPAMHAT JISKHUT HA [IepeceuYeHud OcCu
netanu (X0, Y0) v oT HIKHero Topia 3aroToBku (Z0).

B ,Z[aHHOﬁ KapTe MOoKa3biBacTCA, UTO IJIA o6pa60"f1<1‘& «Croiikny JAOJLKHBI
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HUCHOJIL3YIOTC HaCaJHbIC (bp@SBI €0 CMCHHBIMH INIaCTHHAMH, MOHOJIMTHDBIC d)peam,

CBepJia 1 METHUKH. 3}.1;601: OIMCaHbl HA3BAHUA UCIIONIB3YCMbIX HHCTPYMECHTOB, HA
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Pucynok 2.11 — Kapra nanaaku 2-ro ycraHoBa

Yism.

Tluem

Ne dokym.
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HUHCTPYMEHTE, Ha KOTOPOM HEOOXOAUMO MEHATh PeXKyLIHe IIACTHHKYA HAa3BaHUS ITUX
miactuH. HeoOxoauMble MHMHUMAaNBHBIE pa3sMepbl BBUIETOB  pexylleil dactu
UHCTPYMEHTAa M3 KOpIIyca OIpaBoOK, YTOOBI Ipu oOpaboTke He ObUIO CTONKHOBEHUS
HHCTpyMeHTa ¢ o0pabaTbiBaeMoil TOBEPXHOCTBIO, HA3BAHUS  UCIIOIB3YEMOrO
HHCTPYMEHTA, PEXYIINE TIIACTHHKH.

Hcnonp3yeMblit ”HCTPYMEHT Hallle BCETO HE COOTBETCTBYET AaHHOII kapte. Yarme

BCETO 33 MECTO CTeIUANbHBIX MOHOJUTHBIX CBEPII UCTIONB3YIOTCS cRepiia POMS.

2.2.9 Ananus onepauoOHHbIX KapT

OnepanoHHbIe KapThl OTCYTCTBYIOT.

2.2.10 Ananu3s npuMeHseMoro o0opyaoBaHus

B  agHOM paspenm  ObUIO  M3YYEHO IIpUMeHseMoe o0OpyJoBaHWEe Ha
npeanpuATuid «Konap».
1) mamuna repmudeckoit pesku "Tlenna-TTTnIl" (pucyrok 2.14) npenHasHaueHa s
BBICOKOIIPOAYKTUBHOTO W BBICOKOTOYHOT'O (UIYPHOTO pacKposi JIHMCTOBOIO IpoKaTta
YEPHBIX, LBETHBIX METALIOB ¥ HUX CIUIABOB ¢ [OMOIIBIO IUJIA3MEHHON MIIM ra30oBoOil
pe3ki. B nanHoM ciyuae ucronb3yeTcs AN Hape3KH 3aroTOBKH «dIaHIay.

Texanueckue XaAPAKTECPUCTUKU !

kaacce Tounocty Mamuuel o 'OCT 5614-80 Bere 1;

CKOPOCTH NepeMelnerus pesaka (Hanbosblnas/Hanmensinas); m/mun 12,5/0,07;

HEPaBHOMEPHOCThL CKOPOCTH pe3aka; %o £2,5;

TOYHOCTh BOCIPOU3BENEHUS MPOrpaMMbl IIPU KOHTPOJIBLHOM IIPOYEPUHBAHUM; MM,
npu mmHe 1o 6 M £0,5, npu anrHe cBbime 6 M £1,0, MakcuManbHBIA BHIOET HA yriax

KOHTYpa npH nnuHe 5 M, He donee; MM 1,0.

2) 2AS55 craHOK panuanbHO-CBEpIWNIBHBIN (pucyHok 2.15). _

fluem
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Pucynok 2.14 — Mammna tepmudeckoit pesku "llenma-111InlT"

_TeXHI/IquKHe XapaKTepUCTUKH CTAHKA NMpPUBEIeHbI

B Tabmune 2.1.

OyreJIbHOTrO y371a» M Hape3aHus pe3nObl B TpyOe Ha mocneqHel onepamuii.

anMGHHGTCX AL CBEPIICHHUS UCHTPAJIBHOI'O OTBCPCTUA B ACTAIKR «KOPIIYC

e, 30, . ———" utm _2“’

Pucynok 2.15 — CtaHok paguansHO-CBepIUIIbHbINA

Yism.

Tluem

Ne dokym.

flodnuce

Lam
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Tabmuua 2.1 — Texauueckue XapaKTepUCTUKU

HaunmenoBanue napamerpa 2A55
Knacc TouynocTn cranka H
PaccrosHne OT OocH IINUHAENS O HAMpaBIstOLLEH
450...1500
KOJIOHHB! (BBUIET IINMUHAEINS ), MM
Haubonbinee  ropusoHTasbHOEe  MepeMelleHue
1050
CBEPJIMJIBHOM T'OJIOBKYM IO PYKaBy, MM
Haumenbluee 1 Haubonbuiee pacCTOSHUE OT TOpLA
470...1500
LUNWHAENS X0 TUIMThI, MM
HaunOosnbluee BepTHKAIBHOE TIEpPEeMENleHUE pyKaBa
' 680
110 KOJIOHHE (YCTaHOBOYHOE ), MM
CxopocTh BEPTHKAIBHOIO ITepeMelleH s pyKara no
I : . 1.4
KOJIOHHE, M/MHH
Haubonelmee oceBoe  mepeMelleHue  ITHHOIU
350
wnuHAeNs (Xo4 MITHHAENS ), MM
Y107 noBOpOTa pyKaBa BOKPYI KOJOHHBI, Ipajl 360
Pamep noBepXxXHOCTH IIIMTHI (ILIMPUHA JITUHA ), MM 968 x 2430

3) JUII-200 (pmcymok 2.16). CraHOK TOKapHO-BUHTOPE3HEIH YHWBEPCAIIBHBIN.
Toxapusle cranku nuuelikn JINIT-200 3apexoMengoBaim cedd kak HauéxKHbie U
HENpUXOTIUBLIE, He Tpedyrolde TMOBBIIEHHOr0 BHAMaHWA. Texuuueckue
XapaKTepHCTHKM CTaHKa IIpUBeeHbI B TabnuLe 2.2,

Ilpumensercs ANs NOATOTOBKH K 4HCTOBOM 00paboTke Ha crankax ¢ YITY

HeTalan ((é)ﬂaﬂell» " TOpLeBaHUA ACeTallk <<pr6a».

fluem
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4) Romi-G550 — CrangapTHblil TOKapHBIA cTaHoK (pucyHOK 2.17). Xapaktepusyercs

BBICOKOH 5 (eKTUBHOCTHIO,

P 4 Patnoxtsonié ocrainug wonR

Pucynox 2.16 — CtaHok ToKapHO-BAHTOpe3HbIH yHUBepcanpHbid JJUTT-200

Tabnuna 2.2 — Texanueckue XapakTepUCTUKA

HaumenoBanue napametpa

JIATE-200 (1K62)

OcHoBHBIE napaMeTpLl CTaHKa

Kunace rournoctr 1o T'OCT 8-82 H

Hawmbonpmuii quameTp 3aroTOBKH HAJl CTAHUHOMH, MM 400

MM

Haubonbiuuit auaMeTp 3aroToBKM HAJ CYNIOPTOM,

220

Hawnbonpmas nmwrHa 3arotorku (PMILI), mm

750, 1000, 1500

HawnGonpluas Macca 3aroToBKY B NATPOHE, KI 500

Haubonbias Macca 3aroToBKy B HEHTpax, K 1500

TOYHOH o00Opabotku. TexHuuyeckue XapaKTepHUCTUKH

CTaHKa MpUBeACHBI B Tabnuie 2.3.

JlaHHBII CTAHOK M3TOTABIMBAET JeTalb «(QIaHel» U «KOPILyC OYreabHOro y3nay

Yism.

Tluem

Ne dokym.

flodnuce

Lam
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Pucynox 2.17 — Toxapnsiii ctanok ¢ YUITY Romi-G550

Tabnuua 2.3 — Texuudeckue XapakTepUCTHKH

MakcuMa/IbHBIN IHaMeTp IpyTKa (MM 65 (cranzapr)
70 (onums)

MaxcuManbHBIA JyMaMeTp TOYSHUS (MM 290

MaxcumansHas JUIMHA TOYESHUS MM 560

Ilepemeiienue o ocu Y MM 105 (+55 /-50)

I'maBHBIA  MMHUHIENL: CKOPOCTH |00/MHH 40-4000

BpalleHuUs]

IlocTosinHass MoOIHOCTE TnpuBoaa (kBT 22 (26)

(MakcuManbHast)

IlocTtosinHass MoOIIHOCTE TIpuBona (kBT 7.5 (11)

(MakcuMabHast )

TTozpruuu WHCTPYMEHTA B |[KOJIMYECTBO 12

PEBOJTLBEPHON TONOBKE

Bec cranka KI' 5050

5) nuna nentouHas AMADA PCSAW720-L (pucynok 2.18). Texumueckue
XapaKTePUCTHKH CTaHKa IpUBe/ieHsl B TabnuLe 2.4.
Jlucm
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IIpennazHauena IUIsl MONYyYEHHUs 3aroTOBKH «Tpyba» M «Kopmyc OyreibHoro

y3na.

Pucynox 2.18 — [Iuna nenrounas AMADA

Tabmuna 2.4 — Texauueckue XapaKTePUCTUKH

Kpyrasiii
by 28" 700 MM
(tmamerp)
Iporuna
[IpsmoyrosibHUK
31,5 "x 28" 800 MM x700 mm
(111 x B)
Pabota I'py3onogbemMHoOCTS 26400 dyHTOB. 1880 xr.
o 701 x 2501 x
Pazmepsr mamunsl (1 x /] x B) 185,1"x 96,9"x112,6"
859 mMm
BricoTa crona (3TakoM BbILIe) 276" 700 MM
Bec mamunsl 22046 dbynaTOB. 10000 xr.

Yism.

Tluem

Ne dokym.

f1odnuce | Jam
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6) cranok o¢pesepusiit HARDINGE VMC 600 II (pucynok 2.19). Texuuueckue

XapaKTepPUCTHKM CTaHKa IpHBeAeHbl B Tabuuue 2.5. MsrotaBnuBaeT KBajapar Ha

Kopiryce OyreJs.

Pucynok 2.19 — ®@pesepnsrii ctanok ¢ YITY HARDINGE.

Tabmmua 2.5 — TexHudeckue XapaKTepPUCTUKU

[lepememenne o ocam X/ Y / Z

Pasmep crona

Maxc. Harpyska Ha cToJ

ABTOMaTHYECKN CMEHHBIX HHCTPYMEHTOB
Konyc mmwmHaens

OB0poOTH! LINTUHIENS

MoIHOCTh WINUHILS

["abapure! cranka Jx11IxB

Bec cTanka

600 x 512 x 510 MM
747 x 508 mm

700 xr

24 wt

SK 40

8000 o6/Mun

13 xBt

2155 x 2464 x 2576 mm

4425 kr

Yism.

flucm Ne dokym. f1odnuce | Jam
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7) uToOBI IPABAPUTH KOMILIEKTYIOUIME AeTalU UCIIONB3YIOT CBAPOUHBIH anmnapar

Kemppi (pucynok 2.20).

Pucynok 2.20 — Cpapounslii annapat Kemppi.

8) nns oxoHuaTeNbHOH 00pPabOTKM UCMONB3YIOT 4-X KoopAuHaTHBIN craHok ¢ YIIY

Wele SB 216 (pucynox 2.21). Texunueckue XapakTEpUCTHKE CTAHKA MMPUBEIEHbLI B

Tabmune 2.6.

Pucynoxk 2.21 — ®Opeszepusrii cranok ¢ YITY Wele SB 216.

Yism.

Tluem

Ne dokym.

flodnuce

Lam
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Tabmuua 2.6 — Texauueckue XapaKTepUCTUKU

X KOJMYECTBO)

XapaKTepUCTHKH SB216
[ fepemenenust
ITo ocu X MM 2120
IToocn Y MM 1600
[To ocu Z MM 800
PaccrosiHue OoT ToplUa WINMHHAEIA 00 NOBEPXHOCTH

MM 200-1000
cTona
PaccTosinne MeXAY KOJIOHHAMHU MM 1700
Jlsmna crona (o ocu X) MM 2000
[Inpuna crona (1o ocu Y) MM 1500
MakcumasnbHasg HarpysKa Ha CToJl KI 8000
Pasmep T-obpasnoro masza (ImmpuHa X pacCTOSIHUE

MM 22 x 170 x 9

Hns >ddexTuBHOrO IPON3BOACTBA JAHHOM IeTaATM MOXKHO 3aMEHHTh HEKOTOPBIE

YHUBEPCANIbHBIC CTaHKH W 3aMCHUTh HMX Ha COBPEMECHHBIC CTaHKH C I’IHY, HTO

TO3BOJIAT YBEIHYUTE ITPOU3BOANTCIIBHOCTD.

2.2.11 Pa3mepHbIil aHanu3 AefCTBYIONIEr0 TEXHOJIOTHUECKOTro IIpolecca

PazMepHO-TOYHOCTHOW aHaAM3 NPOBOAMTCS C LEJNBI0 TOJNYUEHHUS pPa3MepoB

MCXOJHOM 3ar0TOBKH TE€XHOJIOTHIECKOTO Mpolecca U TIPHITYCKOB Ha 00paboTKy.

TIpoexuus pasMepHOil Leny — npuiioxedue A.

Pazmeps! m punycku paccunThiBaoTes 1Mo popmye (2.1):

[A] ;{Aynen} - [Aymeﬁ] ’ (2- 1 )
rae A — 3BeHO NPHIIYCKA WK pa3zMepa, MM,
Aygen — YBENUYHMBAIOLIEE 3BEHO, MM;
Ayyey — YMEHBLIAIOLIEE 3BEHO, MM.
Jluem
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MuHuManbHbIt HeOOXONMMBIN MPHITYCK CUATaeTcs HO cheayiouled opmyre
(2.2):

[Anpnnycx] m in:Rzﬂng» (2 : 2)

rae Ry — BenuumHa mepoxoBaToOCTH ¢ TIPEABIIYIIEH Onepanun, MKM;
D¢ — BenmumHa AedeKTHOTO CIOf HEOOXOANMOTo YAANUTH JUIS MOJYYEHHUs] HOBOM
TIOBEPXHOCTH (BeTMUMHA TaKKe OepeTcs ¢ MpeablIylleil omnepaiu ), MKM.

HoMmuHaIsHBIM pa3Mep NPpUITyCKa CIATACTCS 1Mo cenyiomei dopmyne (2.3):

+ W{Anpunycx]

min 2 ’

[Anparer]. =[Anpanes] 2.3)
rae W[Anpmycx} — BEIMYMHA [10JIs JOIYCKa, MM.
lopuzonTansuas npoexuus:
3aMBIK3}O{{{H.e 3BCHbs OTCYTCTBYIOT, OIECpaAlMOHHLIC pasMepbl COOTBCTCTBYHOT
KOHCTPYKTOPCKHUM.
Pacuer npunyckos:
7,=40"7-30 5,=10">%,
7,=45"-40"=542;
74=50"-45"=542;
Z4~175"%172"=3+2;
Z5=172"%169"2=2+2;
70=577.175-573.1 75=4+1,75
Z10=580.1 755771 75=3£1,75.

3aMBIKarOIIVE 3BeHBS TPUCYTCTBYIOT.
2.3 PazpaboTka MpoeKTHOro TeXHOJIOIM9IeCKOro npouecca
2.3.1 PazpaboTka MapuipyTa NpoeKTHOT'0 TEXHOJIOTHYEeCKOro npouecca

yCOBepHIeHCTBOBaHHe MapIpyTHOr'o TEXHOJOTHYCCKOrQ IpoHecca ABIEICTCA

OJHON U3 BAXHBIX 3a7a4 1)1 OpoeKTUpoBaHus. PelieHue 3Toil 3a1aun HOIKHO ObITh

fluem
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IPOrPEeCCUBHBIM, [OJDKHO MOBBICUTH KadecTBa JeTaiel, odecrneyuBaTh BBICOKYIO
NPOU3BOAUTENbHOCTE  TpyAa. Ilpw  paspaboTke MapHIpyTHOTO  TeXmpomecca
HE0OX0IHMO OMpeeNuTh 0CIeA0BATeNIBHOCTD ONepalluii, BLIOPaTh TEXHONOTHYECKUE
0a3bl 1 OCHOBHOE 000PYIOBAHHUE IS BBIIIOJHEHUS 9THX ollepanuil.

TIpoananmmanpoBas AeHCTBYIONINI TEXHOJIOTHUECKUN TIpoIiecC, OBUIA BBISBIICHBI
HEeIOCTATKHU:

1) ucrronp30BaHUE OJHOBPEMCHHO YHWBEPCAJILHBIX CTAHKOBR W COBPEMEHHBIX
UITY crankoB. XoTs ecTh BO3MOXHOCTh OOecneduTh BCKH 00paboTKy nerand Ha
crankax ¢ UITY. Yro no3sousio Obl HCKIHOYUTE HEKOTOPbIE CTAaHKU, COKPATHTh BPEMS
HA NePeHanajKy, Ha CMeHy peKyIiero WHCTPyMEHTA.

2)3aMeHUTh [(Ba CTaHKa Ha Oojiee IPOM3BOJAMTEbHBIE W JIY4IIe OCHALUEHHbIS
COBpPeMEHHONH  WHCTpYMEHTAJIIbHOH  OCHAcTKH,  obOsajarouiedi  MOBBILIEHHOMU
HamexHocThlo. Hampumep, ans  nocnensedl  omepamuii  moxobGpate  Gonee
YKOMITJIEKTOBAHHEIN CTAHOK, TaK KakK B JICHCTBYIOUIEM TEXHOIOIMYECKOM IIpolecce
ACHIONIB3YETCA CTAaHOK € 4-0#1 OChIO KOTOpas yCTAHABIMBAETCA B PYUHYIO B LINTAHIEE
cTaHka. B «I0BOpOTHYIO TONOBY» HMHCTPYMEHT CTAaBHUTCS TOXKE B PYYHYIO, HTO
yBeNHYHBaeT Bpems Ha o6pabotky. U Takke He HCKITIOYAET BO3ZMOKHOCTE YCTAHOBKH
HE TOro PeXyLIero HHCTPyMeHTA.

3)HayaTh, MCIOJB30BATH WHCTPYMEHT €O CMEHHBIMH  MHOIOTPAaHHBIMH
TUIACTHHAMHK M3 TBEPAOrO CIIIAaBa, YTO IMO3BOJIHUT JIOJIbLIE DKCIUIYATUPOBAThH AEPIKaBKH
WHCTPYMEHTA, COKPAaTHT HOMEHKIATYPY NPUMEHSeMOr0 pPeXKyulero WHCTPYMEHTa,
MIOBBICUTH TOUHOCTh M KA4ecTBO 00paboTKH.

4) cRepieHHs M Hape3aHWe Pe3sObl HA paJHalibHO-CBEpIHIBLHOM cTaHke. Ilpn
TOM, YTO €CThb TeXHWYECKasd BO3IMOXKHOCTU JeJlaTh 3Ty onepauuio Ha cranke ¢ HITY,
WCKJTIOUAs BRICTABJIEHIE pabouuM KaX10ro OTBEPCTUS HA JIETalH.

B npoexTHOM TeXHOIOTHYECKOM Mpollecce MOXKHO cJelaTh CIeAYIOLUN NOpaI0K
06paboTKH 3arOTOBKH:

D) nns perama «®nanen» - 005 Ilenna-IMInll (3arotoButenbuas) — 010

Toxapnsiit cranok ¢ YITY Biglia 545 — 015 KonTponsHas.

fluem
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2) neran, «Tpyda» - 005 JlenrounonuneHas AMADA PCSAW720
(3arotoButenbHas) — 010 Tokapao-BunTOpesnsli JUIT-200 — 015 KonTponbsHas.

3) neranp  «byrens» - 005 JlewrounonwnsHas AMADA PCSAW720
(3aroroButencHass) — 010 Tokapuwif cramok ¢ UYITY Biglia 545 — 015
Mapxkuposounas — 020 KoHTpoJIBHAS.

4) nerans «Croitka» — 005CBapouHas (cBapka AeTaleil CBApPOHHBIM anmnapaToM
kemppi, TOIrOTOBUTE TEXHOJIOTHYECKUE OTBEPCTHS JIUIT OKOH, YTO YMEHBIITHT BpeMs
Ha 00paboTKy naHHbIX okoH) —> (010 ObpabarsBaroumit nentp ¢ UITY WELE LB-321
— 015 O6pabareBatomuii uentp ¢ YIIY WELE LB-321 — 020 KonTpojabHas —
025 Konceppauus.

Ha pucynkax 2.22 u 2.23 npuBejieHbl XapaKTepUCTHKH CTaHKa Ui o0paboTkH,

UHTEpEeCYIOLIEeN onepamui.

Pucynok 2.22 — Xapakrepuctuku ctanka WELE LB-321

fluem
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Pucynok 2.23 — Xapakrepuctuku cranka WELE LB-321

IlpenmaraemMeiif  TexHOJOTHUYECKHH Tporecc MO3BOIUT Ooliee 3 ¢PeKTUBHO

[pOHU3BOAUTE 00PabOTKY 3aroTOBKH.
2.3.2 BriOop UCXO/HbIH 3ar0TOBKH
B kadectBe 3arotoBky At mUTH «CTOHKUY) HPOKAT JUCTOBOM ropsyeKaTaHbli

I'OCT 19903-74 (¢pnanen), Ttpyba 168x10 I'OCT 8732-78. A 1na Kopmyca

6YT‘@J“EBKOFO y3Ja, B3aMeH Kpyrioro cOpToBOro IIpoKaTa, MOXXHO INOJIYYHUTh 3arO0TOBKY

fluem
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C MOMOLUBIO JIUThSI B KOKHJIb, HCXOIS M3 KOH(UIypalWd M Macchl JeTalu, a TakkKe
cepuitHOCTH TIPOU3BOACTRBO. C MOMOIIBI0 HOBOU 3ar0OTOBKU MOXKHO 3HAYUTENBHO

HSKOHOMHUTH Bpemsi Ha 00paboTKy, OyaeT MeHblle 3aTpaT Ha PeXYIUMi HHCTPYMEHT.
Mnst nannoit geranu ucnonsszyercs Crans 0912C TTOCT 19281-73. Jlist onpeneneHus

raGapuTHBIX pazMepor 3arotoBku obpatumcs kK ['OCT 26645-85. Pazmep OTIMBKH:

@277 %48 (muck); D168'x1217 (wamangp); @100'x169° (otBepeTHe).
Pacuet Macchl 3aroToBKH NpoH3BoAUTCS o Gopmyie (2.4):
m=pnr?l, (2.4)
rjie p — IIIOTHOCTh MATepHaa, Kr/M ;
I' — pagiyc 3arOTOBKH, M;
| — nnuHAa 3aroToBKH, M.
T cranu 09T2C p=7800 kr/m>:
M 1 =7800-3,14-0,1385°-0,048=22,55;
M =7800-3,14-0,084°-0,123=21,25;
M 1 =7800-3,14-0,05°-0,175=10,7;
Myyrorosa 22,99121,25-10,7=33,1.

KoapdumpenT ucronb3oBaHus MaTepuata paccuiTeiBaercs o popmyse (2.5):

m,
k=—, (2.5)
m3
rjie i’I};;:E — Macca JgerTalig, Kr;
!‘Il3 — Macca 3aroToBKH, KI'.
k ik 0,57
33,1 77

Hwmxe npencraBieH 3CKHW3 3aroTOBKH U1 KOTOPOW IPOM3BOJUICH pacuéT
(pucyHoxk 2.24).

Takum oOpaszom, 3aroToBKa IOJNyYeHHass METONOM JIMThI B KOKHIb, Oolnee
9KOHOMHYHA MO HCMONB30BAHHOMY MaTephany, 4eM 3aroToBKa, TOJYUeHHAs ¢
[IOMOLIM IIpoKaTa COPTOBOIO KpYyIJIOro KakK JejaloT Ha Npeanpudtuil (macca

3aroTOBKH MoJIyqanachk paBHoi 84 Kr.).

fluem
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#1000

#2777

1757

48,

Pucynok 2.24 — Dcku3 3aroTOBKH

2.3.3 IInan onepaumii u nepexo10B NPOEKTHOIO TEXHOJIOTUHYECKOr0O IIpollecca

Huxe Ba pucynxax 2.25, 2.26 u 2.27 npejcraslieHbl ONEepalUOHHbBIE 3CKU3BI

IIPOEKTHOI'0 TEXHOJIOrHYecKoro npouecca uaroropienus aeraimm «Croiika KH18302-
400.02.02.01.

Tabmuua 2.7 — Texnonoruveckuit mpouecc 00padoTku aeTanmu

Ne onepaiuu, HauMeHOBaHHE

obopynoBaHue

005CBapouHnas Caapounstit armapat Kemppi
010 ObpabaTeiBaromuii HEHTP WELE LB-321
015 ObpabaTeiBaromMil LEHTP WELE LB-321

015 KontponbHas

020 Konceppanus

Yism.

Tluem
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Pucynoxk 2.26 — Ocku3s onepauuu 010 - O6pabarsiBaronuii HeHTp
2.3.4 PasMepHBII aHalln3 IIPOEKTHOTO TEXHOJIOTHYECKOro fIpoilecca

P agmepﬂo-mqﬂocmoﬁ aHaJIn3 HOpoBOJUTCA C HEJbIO IMOIYYEHUS pasMepoB
UCXOJHOM 3aroTOBKH IMPOCKTHOI'C TCXHOJOTHYCCKOro IIpolecCa uU TPHIIYCKOB Ha

oOpaboTky. Paccuuranuble 3Ha4YeHUs] MPUITYCKOB OyAeM HCIONB30BaTh IS pacyera

PEXKUMOB pe3aHus.
fluem
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Pucynok 2.27 — Dckus onepauuu 015 - O6pabaTsiBaronuii HeHTp

Pazmeps! u npumycku paccUMTHIBAIOTCS 110 popmyite (2.6):
[A] = [ijsen] - [Aymeu} 3 (2 : 6)
r7ie A — 3B€HO IPUIIYCKa WK pa3zMepa, MM;
AYBM — YBEJUYUBAIOLIEE 3BEHO, MM;
AYMQH — YMEHbBUIAOMIEE 3BEHO, MM.
MuHUMAaTHHBIA HEOOXOMUMBIH TPUITYCK CuuTaeTcs Io cieaywoomed dopmyre
2.7):
[An;}mycx}mmez'i"Df» (2 : 7)

rie Rz - Bennynna 1mepoxoBaTocTH ¢ ITpeAbINyIeh onepalnn, MKM;
D¢ — BenuuuHa fgedekTHOro cnos HeOOXOAMMOrO YAalWTh JUIS NOJYYE€HUS HOBOI
MIOBEPXHOCTH (BeNUUYNHA Takxke OepeTcs ¢ npeblAyLell Ollepalii ), MKM.

HomMunansHeI# pasmep npuilycka cautaercs o cienyouei Gopmyite (2.8):

. W [Anpunycx] (2.8)
{AanHyCK] - [Anpunym] min 7 3
rae W[Anpmycx} — BEJIMYUHA NOJIA JAOIYCKa, MM.
I OpHU30HTAIbHAS IPOCKIIM.
Jlucm
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3aMbIKAIOLINE 3BEHbS OTCYTCTBYIOT, OIICPALHOHHBIC Pa3sMEpbl COOTBCTCTBYIOT

KOHCTPYKTOPCKUM.

Pacuet npunyckoB: npoekuus pasMepHoi 1ernu — npuioxenue b.
Z1=A"-30.45;

Z,=B-A;

A=7,+30.

zl=0,25+2’“2°'5 2'(;"'5)—0,25+1,25+1,25=2,75-,

Az32,75-0,5
ZQZB+2-A+2'

zzmzo,25+%-%=o,z5+2=2,25-,

B= Z,+A=32,75+2,25=35"%
Z3: Zl:tz_B+2;
3,= Z3+5=2,25+35=37,25=38+2.

7s=B7-169"%

z5=0,25+22ﬁz;42,25;

B= 75+169=171,25"

7.4=352-171,25™%

z4=0,25+‘2i";$0,25+3-1=2,25;

3= 171,25+2,25=173,542.
7s=B"-169"%

ZLo=4+2+573+£2;

zg=1,1+4—“:”-%1,1+4=5,1;

= Zo+573=578,1£2;
Z10=3,"-T'+2;

1044 0—0
Ziomin=1,1+ . 2—_8,1;

3= I'+ Z10=578+8,1=586=£5.

B XOAC PASMCPHOI'O aHallu3a ObLH pacCHUTaHbI ITPAITYCKA.

fluem
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2.3.5 PacueT pexuMOB pe3aHus U HOPM BPeMeHU

Hcxonnsie nansbie: getans — «Croiika» KH18302-400.02.02.01, marepman —

cranb 0912C TOCT 19281-89, Tun mpou3BoACTBa — CepUitHOE, TOO0BAas TIporpamma —

1000 TIT, 3aroToBKa — IMOJIYHACTCA pa3HbIMHU CIroco0aMu U B IOCTIEACTBAN HJIET CBapKa

X MEXIY HUMHM, Macca aetany — 45 xr, Macca 3arotoBku — 52 kr. Ha pucynke 2.23

IMOKa3aHbI 06pa6a1*513aemme TMOBCPXHOCTH 3ar0TOBKH.
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Pucynok 2.28 — ®parMenT onepanuoHHoro 3cku3za onepaiuu 010

Yism.

Tluem

Ne dokym.
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Pucynok 2.29 — ®@parmeHT onepangosHoro sckusa onepaiuu 010

Pesxumel pesanust s onepanni 010, odpabateisaroumit uentp ¢ UITV.

O6pabortka nertanu npousBoauThed Mo YII (yrmpaensromed 1porpamme) ¢
ABTOMATUYECKOW CMEHOMI pexyIlero HHCTPYMEHTA.

Conepxanue ornepanuii:

1) ¢pezepoBarh nopepxHocTh 1 Ha pasmep 30+0,5; dpesa P63 ASX445
063A04R; imactura SEMTI13T3AGSN-IM MP9130;

2) ¢pesepoBaTh nopepxHocTh 2 Ha pasmep 40+0,5; dpesa P63 ASX445
063A04R; nnmactuna SEMT13T3AGSN-JM MP9130.

fluem
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Hasnauenue pexuMoB pe3aHu, mepexod ¢pesepHsbiid, (pesepoBaHue
nosepxsoct 1, 2.
Ilo xapte 72 (ctp. 203) BEIOMpArO COCTABIAIOLINE:
eTBEpIOCTH 0OpabartbiBaemoro marepuana Ky =1,65;
euncia 3yoneB dpesnt K5 =0,8;
*OTHOIUEHUS BblIeTa (hpesnl K quametpy Kj =1;
* OTHOLIEHUS LIMPUHBI (Ppe3epoBanus K nuamerpy ¢pessr Ky =1.
Hcexons n3 gonycka Ha BBITOJHAEMBIA pasMep ONpPeNersoT IoKas3aTesb Yhcia
cTaanii 00paboTku HaxoauM 110 popmyire (2.9):
Keo=0K5, K5, K5 K;5,=1,65-0,81-1-1=1,32 (2.9)
Keo=1,65-0,8-1-1-1=1,32
Bribop nopaun no xapte 79 (crp. 213) Beibuparo nopauy Ha 3y0 S, =0,11
BeiOpanHoe 3HadeHMe MOJAYM KOPPEKTHPYIO C YYETOM MOTPABOYHBIX
k03¢ pruenTos no popmyne (2.10):
S,=S, Ks, Kg,Kg Kg; (2.10)
[lo xapre 82 (ctp. 218) BBHIOMpao noONpaBodYHble KOIPOUIUEHTH I
M3MEHEHHBIX YCIOBHH paboThl B 3aBUCUMOCTH OT:
e TBEpOCTU 0OpabarsiBaemoro mareprana Kg = 1,2;
emarepuaia pexyueit yacru dpesst Kg, =0,8;
* OTHOUIEHHS! (HaKTUUEeCKOro Yucna 3yobes K HopMatuHomy Kg =0,7,
*OTHOLUEHMA BhUIETa (pessl K auamerpy Kg=1.
S,=0,11-1,2-0,8-0,7-1=0,06.
[Togaua, npomycTHMas TI0 IIEPOXOBATOCTH 0OpabOTaHHOW OBEPXHOCTH,
S, = 0,16 mM/3y6 (kapra 83, ctp. 219).
OxonuatensHo npuaumato S,=0,031 Mm/3y6.

Beibop ckopoctH m MolmHOCTH pe3aHus. CKOpPOCTh M MOIIHOCTh pPe3aHus

BeIOUpaioT no kapte 84 (crp. 220) B 3aBUCUMOCTH OT:

e rpynisl 06padatsiBaemoro marepuana Ky =Ky =1;

fluem
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eTBEpROCTH 0OpabareiBaemoro marepuana Ky, =1,6;Ky, =0,65;

eMatepuana pexcyiei qactu ¢ppesst Ky =Ky, =2.8;

eniepuojia CTORKOCTH pexylueh yactu (ppesst Ky, =Ky, =1;

*OTHOIIEHHS (PAKTHYECKOH WHpUHBI Pppeseposanns k HopMaTHBHOH Ky, =Ky, =1;
* COCTOSTHUSL ITOBEPXHOCTH 3aroToBKu Ky =Ky, =1;

enanuaust oxnaxaeHnst Ky =Ky =1.

TabnuuHble 3HAYEHUS CKOPOCTH U MOLIHOCTH PE3AHUS:
v, =44 M/MuH;
N,=1,3 xBr.
v=44-1-1,6-2,8-1-1-1-1=197,12 m/Mun;
N=1,3-1-0,65-2,8:1-1-1-1=2,366 kBT.
Yacrora BpameHus MNUHASNE HaxouM o gopmyse (2.11):
- 1000v (2.11)
D
= 1000-197,12 oy L
3,14-63 MHH
daxTudeckas CKOPOCTh pe3aHus HaxoauM o ¢gopmyie (2.12):
_wnDn (2.12)
277000
3,14:63-996
71000
QaxTUUECKYIO MOIIHOCTh Pe3aHus olNpeaensioT o hopmyne (2.13):

Vo (2.13)

=197,02 M/MHH.

197,
Ng=2,366 m =2,364 kBT.

3) ¢pe3epoBaTh NOBEPXHOCTh KBanpata 4 Ha pasmep 0 200; dpesa @32

TESOAN 332-W32-11-L; nactuaa ANHX110608R-M TT9080;

4) (pe3epoBaTh QlSOig’g noBepxHocts 19; ¢dpesa 932 TESOAN 332-

W32-11-L; nnactuna ANHX110608R-M TT9080.

fluem
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nosepxHocTH 4, 19.

Haznauenue

PEKHUMOB

nepexon  (pesepHsii,

Ilo xapte 72 (ctp. 203) BEIOMpArO COCTABIAIOLINE:

eTBEpIOCTH 0OpabartbiBaemoro marepuana Ky =1,65;

euncia 3yoneB dpesnt K5 =1,35;

eOTHOIIEHUS BblIeTa hpe3nl K nuamerpy Ks=1;

* OTHOLIEHUS LIMPUHBI (Ppe3epoBanus K nuamerpy ¢pessr Ky =1.

craauii o6padoTku:

obpaborku S, =0,14

¢dpeszepoBaHue

HUcxons u3 AOMTYCKd Ha BBINTOJIHAEMBbIN pasMep ONpCAcIArOT IIOKa3aTe/ib Yucia

Keo=1,65-1,35-1-1-1=2,22

Bri6op nogaum no kapte 79 (ctp. 213) BeiOuparo nogauy Ha 3y0 A 4epHOBOIl

[To xapre 82 (ctp. 218) BeOMparo IonpaBodHble Kod3QUIMEHTs T

N3MCHCHHBIX YCJIOBI’IIYi {3360?}51 B 3aBUCHUMOCTH OT.

eTBEpOCTH oOpabateiBaemoro marepuana Kg = 1,2;

eMatepuana pexyiei yactu ¢ppesst Kg =0,8;

* OTHOLIEHHS (PAKTUIECKOTO YMcia 3y0beB K HopMaTusHOMY Kg =0,7,

*OTHOLIEH U BhUIeTa ppe3sl K auamerpy Kg=1.

[Tonaua,

S,=0,14-1,2-0,8-0,7-1=0,09.

JAONYCTHMas TI0 IIepOX0BATOCTH 00pabOTaHHOH MOBEPXHOCTH,

S, = 0,14 mm/3y6 (kapra 83, c1p. 219). OxonuarensHo npuauMaro S,=0,035 mm/3y0.

Beibop ckopoctm m momHocTH pezanys. CKOPOCTH W MOIIHOCTh pPEe3aHUS

BEIOUparoT 1o kapte 84 (cTp. 220) B 3aBUCUMOCTH OT:

erpynnsl obpabareiaemoro Marepuana Ky, =Ky, =1;

eTBepAOCTH 0OpabaTeiBaeMoro Mareprana Ky, =1,6;Ky, ,=0,65;

emarepuana pexyuneit uactu ¢ppesnl Ky, =Ky, =2,8;

enieprojia CTOHKOCTH pexyulell yactu ¢pesst Ky, =Ky, =1

*OTHOLIEHHUs PAKTUIECKON InpHHbl PppesepoBanus K HopmaTuBHOH Ky, =Ky, =1

Yism.

Tluem

Ne dokym.
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® COCTOSIHUSL TIOBEPXHOCTH 3aroToBKu Ky =Ky, =1;
eHanuuist oxnakaeHns Ky =Ky =1.
Tabauunble 3HAYEHUS CKOPOCTH U MOLIIHOCTH Pe3aHUs:
v,=40 M/MuH;
N,=0,73 xBr.
v=40-1-1,6-2,8-1-1-1-1=179,2 m/muH;
N=0,73-1-0,65-2,8-1-1-1-1=1,33 xBr.

YacrtoTa BpallleHus [UTTAH/ENs:

_1000-179,2 1
3,14:32 MMH
dakTryecKas CKOPOCTh PE3AHUA:
3,14-32-1783
Vo= 1000 =179,15 m/MHH.
@DaKkTHUECKYIO MOIITHOCTE PE3aHHs ONPEAEIAIOT N0 PopMyIie:
179,
Ny=1,33 179.2 =1,32 xBT.

5) dpezepoBaTh ITOBEPXHOCTL 5, 6, 7, 8,9 @110, @146, §157 (nox pe3sdy)
u dacka 2x45% ¢bpe3soit Toprosoit 15001.2016.290.08.00.

Ha3znauenue pexxuMoB pezant, riepexol GppesepHsblii.

ITo xapre 72 (ctp. 203) BeIOHpAIO COCTABISIOLIME:
e TBEpAOCTH 0OpabatsiBaemoro marepuana K =1,65;
euncsa 3yobes dpesst Kj =1;
eOoTHOLIEHUS BbUIeTa (pesnl K auamerpy Ki=1,12;
* OTHOLIEHHS! LIMPUHBL (pe3epoBanus K quamerpy ¢ppesst K5 =1.

Hcxons U3 onycka Ha BBIMONHAEMBIH pasMep OIpeiessaioT IToKasaTelb Yucia
cTanmii o0paboTKN:

Keo=1,65-1-1-1-1=1,65
Beibop nonauu no xapte 79 (ctp. 213) BbiOMparo nogady Ha 3y0 1is 4epHOBOH

obpabotku S, =0,24.

fluem
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[To xapre 82 (ctp. 218) BpIOMpaiwd nonpaBouyHble KOodhDQUUHAEHTH s

M3MEHEHHBIX YCIOBHUM paboThl B 3aBUCUMOCTH OT:
eTBepROCTH 0OpabarsiBaemoro Marepuana Kg = 1,2;
emMarepuana pexyiueit vactu ¢ppesst Kg, =0,8;
® OTHOLIEHUS HaKTHYECKOTO Uncia 3yObeB K HopMaTHBHOMY Kg =0,7,
®OTHOIUEHUS BbUIeTa Ppe3nl K auameTpy Kg=1.
S,=0,24-1,2-0,8-0,7-1=0,16.

[Tomaga, nomycTHMas IO IHEPOXOBATOCTH 0OpabOTaHHON IOBEPXHOCTH,
S, = 0,16 mM/3y6 (kapta 83, ctp. 219)

OxonuatensHo npuauMaio S,=0,04 Mm/3y0.

B.B.I60p CKOpOCTH W MOIIHOCTH PE3aHUA. CKOpOCTb U MOIIHOCThL PEe3aHHA

BbIOUparoT no kapre 84 (cTp. 220) B 3aBUCUMOCTH OT:

erpynnsl obpabarsiBaemoro marepuaia Ky, =Ky, =1;
eTBEPOCTH 0OpabatsiBaeMoro marepuana Ky, =1,6;Ky,,=0,65;
eMareprana pexyueit yactu ¢ppesst Ky, =Ky, =2.8;
eTIepUOZia CTOMKOCTH pexylied yacTu ppessl Ky, =Ky, =1
*oTHOLIEHMS (PAKTHYECKOH WHpHHBI Ppeseposanus K HopMaTHBHOH Ky, =Ky, =1;
®COCTOSIHMA MTOBepXHOCTH 3aroToBku Ky, =Ky, =1;
enanmuns oxnaxaenus Ky =Ky =1.
TabsmyHble 3HAUEHUS CKOPOCTH ¥ MOLILHOCTH Pe3aHus:
v,=42 M/MUH;
N,=1,2 kBr.
v=42-1-1,62,8-1-1-1-1=188,16 m/muH;
N=1,2-1-0,65-2,8-1-1-1-1=2,184 xBr.
YacToTta BpallleHHs LITTHHIES:

_100018816_ 1
o 31458 MHH

dakTuueckas CKOPOCTE PC3aHHA!

fluem
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3,14:581033
Yo© T 1000

DaKTHYECKYIO MOIIHOCTb PE3aHMUs ONpeAesioT o Gopmye:

=188,1 M/MuH.

N,=2,184 18,1 =2 18 kB
-4 188,16_ , 18 KDT.

6) Ceepmath 12 otBepcTus Ha moBepxHocTH 11 @22; cepmo 922 UI0

12200, mnactraa W83 23010.088425;
7) Ceepnuth 4 otBepcTusi Ha nosepxHoctu 12 @22; cepno 922 UIO
12200, nnactiaa W83 23010.088425.
Onpenensto TaONUYHblE 3HAYEHUS NOAAYU Sy, CKOPOCTH Vp, OCEBOM CHIIBI
pesanus P, momHocTh pe3anus N, (kaprta 46, ctp. 128):
So,70,1 MM/ 06 ;
v;=22,5M/MuH ;
P,=3694 H;
N.=1,05 kBr.
Koppextupyro TabivdHble 3HAYEHWS PEXUMOB pe3anus 1o ¢gopmynam (kapra

52, ctp. 141).

[Tonpasoursie ko3(GduimenTs Gepy 1Mo Kapre 53, ctp. 142:

P= 3094 =2841 H
=73 1 H;

N*1’05“08 Br;
= 13 =18 KBT;

§=8 Kg,,=0,1:1,3=0,13 Mmm/06 ;
V=V KVMKV3 KV}K KVT KV}'I Ky m‘KVi K'Vw 5
v=22,5-1,3-1-11-1-2,2-1=64,35 Mm/MuH ;

_loovedss o
n= 31422 =031 1/mMun;

Cxopoctb pezanus V, onpenernsior o gpopmyiie:
V=Sn=0,13-931=121 mm/muH ;

[To yrouHeHHOI yacToTe BpalleHKs ONPEeiAio CKOPOCTh pe3anus o popmyne:

fluem
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| 3,1422931
Yo" T 1000

=64,3 M/MuH.

72080; minactura W83 23010.088425.

pesanus P, MmomHuocTh pe3anus N, (kapta 46, ctp. 128):
S0,70,1 MM/ 06 ;
v;=22,5 M/ MuH ;

P,=3694 H;
N,=1,05 xBr.

52, ctp. 141).

[TonpaBoursie ko3dduimenTsl Oepy 1Mo kapre 53, ctp. 142.

pP= 3094 =2841 H;
=73 1 H;

N-}’05-08 Br;
= 1.3 =8 KBT;

§=8 Kg,,=0,1:1,3=0,13 Mm/06 ;
V=V KVMKV3 KV}K KVT KVIE'I KVV{KVi KVw 5
v=22,51,3-1-1-1-1-2,2:1=64,35 Mm/MuH ;

~1000-64,35
314208

Cxopoctb pezanus V, onpenenstor 1o popmyre

V=Son=0,13-985=128 MM/ muH ;

=985 1/mMuH;

3,1420,8985
Vo 1000

=64,3 M/MHH.

L200; [Tnactuna APKT 1204 PER-EML TT9080;

8) Ceepnuth oTBepcTHe Ha moepxHoctu 18 ©20,8; ceeprno $20.8 Ull

Onpezessito TabnuuHble 3HAYEHHS MOAAYH Sg, CKOPOCTH Uy, OCEBOH CHIBI

Koppextupyio Tabiuurble 3HAYEHHS PEXKMMOB pe3adus no dopmynaMm (kapra

[To yrognenHO# yacToTe BpalleHHs ONPeIelIso CKOPOCTh pe3anus 1o Gopmyre:

9) PpezepoBarh Ma3 Ha MoBepXHOCTH 13; dpesa P20 TESOAP 220-20-12

10)  ®pesepoBath OKHa Ha noBepxHoctH 15, 16; dpesa 20 TESOAP 220-20-

15001.2016.290.00.00
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-12 L.200; ITnactuna APKT 1204 PER-EML TT9080.
Hasnauenue pexumoB pesaHd, nepexon  (pesepHbil, ¢pesepoBanHue
nosepxHocty 13,15,16.
ITo xapte 72 (ctp. 203) BEIOHpPAIO COCTABMSIOUIHE:
e TREPIOCTH 0OpabaTsiBaeMoro Matepuana K =1,65;
euncia 3y0beB Gpesvt K5 =1,35;
* OTHOUIEHNUS BUTETA Ppe3bl K auametpy Ks=1;

* OTHOILEHMS LIMPUHBI (ppesepoBanus K quameTpy dpesst Ks, =1.
Mcxonst 13 HOITyCKa Ha BBITIONHAEMBIH pazMep ONpeesisiioT roKasaresib ducia
cTanuii 00padoTku:
Ko=1,65-1,35-1-1-1=2,22
Bri6op nmogauu no xapre 79 (ctp. 213) BeiOuparo mogavuy Ha 3y0 14 4epHOBOM
obpaborku S, =0,09.
BribpanHoe 3HaueHHe TOJA4YM KOPPEKTHPYH) C YUYETOM IONPABOYHBIX
koadduiuerToB o gopmyne (2.14):
8,8, KsuKsyKs K- (2.14)
[To xapre 82 (crp. 218) BoiOWparo nonpaBoyHble KO3hQUIUMEHTH 14
M3MEHEHHBIX YCI0BUi paboThl B 3aBUCAMOCTH OT:
eTBeprocTy obpabarsisaemoro marepuana Kg = 1,2;
eMatepuaa pexyie yacta ppesnt Kg =0,8;
*OTHOLIEHHS (HaKTHYECKOro uncia 3y0bes K Hopmatusaomy Kg =0,7;

*OTHOLIEHNUS BbuIeTa hpesbl K nuametpy Kg=1.
S,=0,09-1,2-0,8-0,7-1=0,06.
[Togaua, pomycTHMasi 110 LIEPOXOBATOCTH 0OpabOTaHHOM TIOBEPXHOCTH,
S, = 0,14 mM/3y6 (kapta 83, ctp. 219).
OxonuarensHo npuauMaio S,=0,15 MmM/3y0.
Beibop ckopoct u momHocTH pesaHus. CKOpOCTb U MOUIHOCTh pe3aHHs

BeIOMparoT no kapre 84 (crp. 220) B 3aBUCUMOCTH OT:
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erpymnist obpadarsiBaemoro matepuaia Ky =Ky, =1;
eTBEpAOCTH 0OpabaTeiBaemoro marepuana Ky, =1,6;Ky, =0,65;
emMaTepuana pexyiued yactu dppesst Ky =Ky, =2,8;
erniepro/ia cToikocTn pexyueit uactu dpesnt Ky, =Ky, =1;
*OTHOIIEHHS (PAKTUUECKOH WHPUHBI PpesepoBanns K HopMaTHBHOH Ky, =Ky, =1;
® COCTOSTHUSI ITOBEPXHOCTH 3aroToBKu Ky =Ky, =1;
eHanuyns oxnaxaenns Ky =Ky =1.
TabnuuHble 3Ha4YEHUS. CKOPOCTH W MOIIHOCTH pe3aHus:
v,=38 M/MuH;
N,=0,6 xBT.
v=38-1-1,6-2,8-1-1-1-1=170,2 M/MuH;
N=0,6-1-0,65-2,8-1-1-1-1=1,092 xBr.

Yacrtota BpalICHUA NNHHICIA!

_1000-170,2 L
3,14-20 MHH
daxTuyeckas CKOPOCTh Pe3aHust
3,14-:20-2710
Vo= 1000 =170,1 M/MUH.

@DaKkTUYEeCKYIO MOLIIHOCTD PE3aHHsl ONPEACIISIOT 110 GopMyie:

Ny=1 092170"1 =1,09 kB
Np=1, l70,2- U9 kBT,

11)  dpeseposats kaHaBKy Ha noBepxuoctH 10; dpesa @32 (I'pubkosas)
M332.0016.02A; nnactura 332.0400.00016 TI25.

Hasnauenwe pexuMoB pesanu, T1epexoa  ¢pesepHBId, {pe3epoBaHUe
nosepxHocty 10.

[To kapte 72 (ctp. 203) BBIOHpAIO COCTABISAIOUIHE:

eTBepHOCTH 0OpabaTeiBaeMoro marepuana Ky =1,65;
euycia 3y0beB Gpe3nl K52m1,3 5

* OTHOLUEHHUSI BhUIETA Ppe3bl K auameTpy Ks=1;
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* OTHOLLIEHHs WUKPUHBI (pesepoBanys K quamerpy dpesst Kg =1.

Hcxons u3 AOITYCKa Ha BBITNOJTHSEMbINA pasMep ONpCAC/IAIOT IIOKA3aTeJIb YUCHa

cTanmii 06paboTKu:
K¢o=1,65-1,35-1-1-1=2,22
Bribop nogauu no kapre 79 (ctp. 213) BeiOHpar nmogady Ha 3y0 114 4epHOBOM
obpadotku S, =0,14.
ITo xapre 82 (ctp. 218) BeIOMparo mnonpaBodHbIE KOIPOUIMEHTH IS
MU3MEHEHHBIX YCJ10BUil paboThl B 3aBUCUMOCTH OT:
eTBepAOCTH 0OpabateiBaemoro marepuana Kg = 1,2;
eMartepuana pexyuei 1actu ppesst Kg, =0,8;
®OTHOIIEHUS (PaKTUUECKOTo urcna 3yObes K HopMatueaoMy Kg =0,7,
* OTHOLIEHHSI BhUIETA Ppe3bl K auameTpy K =1.
S,=0,14-1,2-0,8-0,7-1=0,09.
Ilopawa, pomycTHMas 1O IUNEPOXOBATOCTH 0OpabOTAHHOH IOBEPXHOCTH,
S, = 0,14 mm/3y6 (kapta &3, ctp. 219)
OxonuarensHo npuauMaio S,=0,035 mm/3y0.
BeiGop ckopoctd u mourHocTH pesaHusi. CKOPOCTh M MOIIHOCTh PE3aHUs

BeIOUparoT 1o kapre 84 (ctp. 220) B 3aBHCUMOCTH OT:
e rpynist odpadarsiBaemoro marepuana Ky =Ky, =1;
eTBepAOCTH 0OpabateiBaemoro mMarepuana Ky, =1,6,Ky, =0,65;
ematepuana pexyied yactn ppesst Ky, =Ky, =2,8;
enepuoa CTORKOCTH pexyme uactu dppesst Ky, =Ky, =1;
*OTHOLIEHHS (PAKTHYECKON LIUPHHBI (pesepoBanus K HopmatuBHOH Ky =Ky, =1;
® COCTOSIHUS TTOBEPXHOCTH 3aroToBkH Ky =Ky, =1;
e Hasuuus oxnaxaeHus Ky =Ky =1.
Tabnuunbie 3HaAUSHHUS] CKOPOCTH U MOILIHOCTH pe3aHMsi:
v, =40 M/MUH;

N,=0,73 kBr.
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v=40-1-1,6-2,8-1'1-1-1=179,2 m/Mun;
N=0,73-1-0,65-2,8-1-1-1:1=1,33 kBr.

Yacrora BpaleHus WIHHIASTS:

1000:179,2 1
T 30432 0 v
dakTruecKas CKOPOCTh PE3AHAA:
3,14:32-1783
V= 1000 =179,15 M/MuH.
MakTAYECKYIO MOIIHOCTE PE3aHus ONPeNelIAIoT 1o hopMyIIe:
179,15 ,
Ny=1,33 T9,2 =1,32 kBT.
+0,021,

12)  PasepHyTh OTBepcTHe Ha TIOBepxHOCTH 17 (21 ; pa3BepTka O21.

Onpenensro TabnuyHble 3HAYEHHs NOAA4YU Sg, CKOPOCTH Uy, OCEBOH CHIIbI

pesanus P, momHocThk pe3anus N, (kaprta 46, ctp. 128):

S, 0,23 MM/ 06 ;
v, =22 M/MHuH ;
P,=6193 H;
N,=1,35 kBr.

Koppextupyro Tabnuueble 3HAYSHHS PEXMMOB pe3aHus rno dopmynaMm (kapra

52, ctp. 141).

[Tortpasounsie ko druuenTs 6epy no xapre 53, crp. 142.
I m@m%éﬂ H;
1,3 ’
N= g =(),8 xBT;
1,3 7 ’
S$=0,1-1,3=0,13 MmM/06 .
OxonuarenbHo npuauMaro S,=0,026 Mm/3y0
v=22-1,3-1-1-1-1-3-1=85,8 m/muH ;
_1000-85,8

I‘kmw;]301 1/MHH .
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Cxopoctb pesanus V; onpenenstor no popmyne:
V,=0,13-1301=128 Mmm/muH .
Ilo yTouneHHOH 9acTOTe BpaIlleHUs OIIPEEIIO CKOPOCTh pe3anus 1o popmyne:
3,14-20,8-985
T 1000
13)  dpesepoBath pe3pOy Ha MI160x3-6H Ha momepxHocTH 22; ¢pesa

=169 M/MuH.

pespboBast TM3SC 28C35-144-3A; nnactuna 3AIDT60TM VTX.

HaznaueHne pexuMoOB pe3aHu, IMepexod (pesepoBaTh pe3b0y, ¢dpesepoBaHue

[IOBEPXHOCTH 22.

ITo xapte 72 (ctp. 203) BEIOHpAIO COCTABIAIOLIAE:

eTBepOCTH 0OpabaTsiBaemoro marepuana Ks =1,65;

euncna 3yobes Ppessr Ky =1,35;

* OTHOUICHHUSI BBTETA Ppe3bl K nuameTpy Ki =1;

* OTHOLIEHMS LIUPUHBI PpesepoBanus K quamerpy dpessl Ks =1.

Hcxons U3 gonycka Ha BBIMOIHAEMBIN pa3Mep ONpelessioT MoKa3aTesib YUcia

cTanuit o0paboTKu:

Ko=1,65-1,35-1-1-1=2,22

Bri6op nmogayu o kapte 79 (crp. 213) BuiOuparo nmojgavy Ha 3y0 s 4epHOBOM

obpaborku S, =0,19.

BeiOpanHoe 3HayeHMe WOJAAYM KOPPEKTHPYIO € YYeTOM IONpPaBOYHBIX

k03¢ uirenToB o popmyne (14).

[To xapre 82 (ctp. 218) BeIOMparo TONpaBouYHble KOIQOHUUMEHTH JUIS

U3MEHEHHBIX YCIOBHH pabOThl B 3aBUCHMOCTH OT:

eTBEpHOCTH 0OpabarsiBaemoro marepuana Kg = 1,2;

eMarepuana pexyiied yacta dpesnt Kg =0,8;

* OTHOLIEHUS PaKTU4eCKOro uucia 3y0beB K HopMaTHBHOMY K =0,7;

®OTHOLIEHHS BbUIeTa Qpesbl K auametpy Kg =1.

S,=0,19-1,2-0,8-0,7-1=0,13.
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[Topaya, nomyctuMass 1O LUEPOXOBATOCTH 0OpabOTaHHONH TOBEPXHOCTH,

S, = 0,1 mm/3y6 (xapra 83, ctp. 219)

OxonvatensHo npuAIMare S,=0,03 MM/3y0.

Beibop ckopoctd ¥ MomuOCTH pe3aHus. CKOpPOCTb W MOIIHOCTh pe3aHus

BeiOMparoT no kapte 84 (ctp. 220) B 3aBUCUMOCTH OT:

erpymnist obpadarsiBaemoro marepuaia Ky =Ky, =1;

eTBEpROCTH 0OpabarsiBaemoro matepuana Ky, =1,6:Ky, =0,65;

ematepuana pexyueit gactu ppesst Ky, =Ky, =2,8;

enepuoa CTORKOCTH pexyuiei yactu dpessl Ky =Ky =1;

eOoTHOLIEHMS (PaKTHYECKOH WHPHHBI PpesepoBanus K HopmaTuBHOH Ky, =Ky, =1;

® COCTOSIHUSI TOBEPXHOCTH 3arOTOBKH KVH:KNHZI ;

eHanuuns oxnaxaenns Ky =Ky =1.

Tabsmanbie 3HAYEHUS CKOPOCTH W MOIIHOCTH Pe3aHmsl:
v,=40 m/mMuH;
N,=0,73 xBr.
v=40-1-1,6-2,8-1-1-1-1=179,2 m/muH;
N=0,73-1-0,65-2,8-1-1-1-1=1,33 xBr.

Yacrora BpalleHUA 1NIMHACIIA.

10001792 1
3,14-32 MUH
DdaxTnueckas CKOpPOCTD pe3aHui:
3,14-32-1783
\ 7000 =179,15 m/MuH.
@aKkTHYECKYIO MOIHOCTH Pe3aHmsl ONpeNelstioT o Gopmyie:
Ny=1,33 }'79"5@ 32 «Br.
¢ 79,0

14)  cBepnuts oTBepcTHEe P6,8 MO pe3bdy M8 Ha moBepxHOCTH 27; CBepIlo

6,8 15345U03-0680 KDG303;

15)  mapesats pe3r0dy M8 na nosepxuoctu 28; meTunk M8 EV10210.160.
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B cootBercTBUM ¢ Kaproil 44 BeiOMpaeM MapupyT o00pabOTKu AeTallH,
OTBEPCTUS IO Hapesanue pe3bOsl onpenenunu o [OCT 19257 — 73,

+0,26y
), Hape3aHue pe3bOBbl.

ITosepxuocTs 27 — cBepnenue(rnos pe3pdy 36,7

[To xapte 45 BbIOpaHHbIE 3HauYeHUs TIyOMHBI pe3aHUs KOPPEKTUPYEM B
3aBMCHMOCTH OT Tepexojda, NpedllecTBYIOIero BoIMonHseMoMy. Ky a4
3EHKePOBAHHUSL YUCTOBOro mocie cBepienus pased 1,1, Ky s momywncrtosoro
pasBepThIBaHUA paBeH 4,5. tpumepr. = 0,45 MM., Goep. = 0,77 mMm.. Koppextupyem
riayOuHy pe3aHus Npy cBepieHrU NOBepXHOCTH 18 10: tepep, = 5,1 MM.

Cgepna [To 'OCT 10903 — 77: 6,8 mMm. (1moa pe3sdy M8).

Metunku mauinHEble EV10210.160 M8,

Bribupaem pexxumbl pe3anus Ui Bcex Nepexonos(rojaya, CKOpocTh pe3aHus,
oceBasi CHJIa, MOLIHOCTD):

[TorepxHOcTs 27: cBepnenue Sor = 0,56 mm/06 ;Vr= 38.5 m/muH ; Pr= 1870 H;
Nt = 2 kBrt; 3enkepoBanue quctoroe Sor = 0,68 mm/06 ; V= 53.2 m/mun.; Pr= 32,1 H;
Nr = 0,35 kBT.

[Tosepxuocts 14,19: cBepnenue Sor = 0,3 mM/06; Vo= 46 m/mun; Pr= 441 H;
N1=0,54 kBt ; Hapezanue pe3sObl V1= 18,5 M/mus ; Pr= 10 H; Nt = 0,07 kBT, My, =
=0,6 Hwm, Mp,= 2,2 H'Mm.

B Tabnnue 2.8 nepeuncneHHbl mapaMeTpsl PeXKUMMOB Pe3aHus ISl IIOBEPXHOCTH

27, 28.

Tabnuna 2.8 —[lapameTpsl pexuMoB pe3anus i nosepxaoctu 14,19 (M&-7H)

Brmonrsgemsiit | S, MM/00 V., M/MuH N, kBt P.H M, H'™m
repexo/q

CBEpIIEHUE 0,27 103.5 0,6 490 -
Hapezanue - 16,7 0,08 11,1 0,66
pe3bObI

16)  cepnuTs oTBepcTre P9 non pe3nby M10x1-6H Ha noBepxnocTh 24, 25;

cBepio komOuHupoBanHoe 15001.2016.290.08.00;
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17)  Hapesath pe3pdy M10x1-6H na nmosepxuoctu 24, 25; metunk M10xI
EH1260.092.

B cooTrBercTBHU ¢ kapTOo# 44 BeiOUpaeM MapuIpyT 00pabOTKH AeTallu,
OTBEPCTHUS IO HapesaHue pe3bOsl onpenenunn no F'OCT 19257 — 73,

[oBepxHocTs 24, 25 — ceprienue (o pe3nby @ 8,95 %), napesanwe pe3bOHL.

Ompenensem rinyOHHy pe3aHus: MOBEpXHOCTb 24, 25 — teyen, = 4,5 MM.;

[TonGepem uHCTPYMEHT: cBepiio K9 — cBepiio KOMOHHUPOBAHHOE
15001.2016.290.08.00 (mox pe3sdy M10x1). Metunku EH1260.092 M10x1.

BriOupaem pexumMbl pe3anus Ui BceX nepexooB (1ojayva, CKOpoCcTh pe3anus,
oceBasi CuJia, MOIIHOCTE): TOBEPXHOCTH 24, 25: cBepnenue Sor = 0,35 mm/00 ;Vr=
=45,7 m/muH ; Pr= 645 H; Nt = =0,78 kBT; Hapezanue pe3sbbl V= 19,8 m/mMun; Pr=
=22 H; Nt = 0,11 xBt, M, = 1,1 H'™M, Mp~= 4,5 H'Mm.

[TpuBeneM GopMyIbl H NOMPAaBOTHBIE KO OUITHEHTH! A1 KOPPEKTUPOBOTHOTO

pacuera pexXuMoB pe3anus u3 popmynsl (2.15):

S=So: * K (2.15)
Jia ceeprenus u3 Gopmynsl (2.16):
V=V Vym' Vs Ve Vur Vvn Ve Vit Ve, (2.16)
st pe3rObl u3 Gopmynsl (2.17):
V=V Vyn Vg (2.17)
Jlns cBepnienusi, v Hapesanus pe3bost 3 Gopmysl (2.18):
_ N (2.18)
Knm

Jliis cBeprnenus, M HapezaHus pe3sOobl u3 Gopmyn (2.19):

p
p=—L,
fom 2.19
Mer (2.19)
Kyvm
Ksv = Kym = Kpm = Knv = Myv = 0.9 — nonpaBouHblil KoddhduimeHT,
3aBUCALIME OT MaTepraa.
K, — K0d(hhuUMenT Ranuyus oxnaxaenus K, =1.
K, — K03(QOHUIHEHT COCTOSHUA TIOBEPXHOCTH 3aTOTOBKH K, =1.
Jlucm
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Kvy — koaddunment HHCTpyMeHTATBHOTO MaTepuana Ky, =2,5.

Ky, — xoadpdpunuenT popmsl 3aTouku HHCTpyMeHTa Ky, =1.

Kw1 — koaddunpment qmunel padodeit gactu ceeprna Kyi=1.

Kvn — xoaddunueHT ams n3MeHeHHBIX yenosuit padotst Ky, =1.

Ky, — koathdumnmenT 3apucsmuii ot nepuoaa croifkoctu Ky, =1.

Kyx— xoa¢dunpenT crenenn To4HocTH pe3bobl Ky =1.

Paccuntaem pexxnmel pe3aHus W CBeJIeM JaHHbIe B TaOIHIEI 2.9.

Tabmuua 2.9-TlapameTpsl peXxuMoOB pe3anus st nosepxuoctu 24, 25 (M10x1)

Brionasiemsiit | S, MM/06 V., M/Mun N, kBt P.H M,, H™
TIepexos
CBepIIeHMEe 0,315 103 0,87 717 —
Hapesanue — 17.8 0,12 24.4 1,22
pe3bObI
A A
N e orh 1
8
A, | 7
s s
B 7~ 1 6
/) N
, N
£ sy
7/ ; %
7 %
7 —— o
AN '
Pucynok 2.30 — OparMeHT onepannoHHOTo 3cku3a onepauun 015
Jlucm
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Pesxumpl pezanus s onepauuii 015, obpabarsiBarommit nentp ¢ UITY.

O6pabotka npetanu mnpousBoauThed Mo YII (ynpaensromel mporpamme) ¢
aBTOMAaTH4eCKOH CMEHOMH peKyHIero MHCTPYMEHTA.

Conepxanue onepanum:

1) ceepiuTh 6 oTBepcTHe $8,5 moxn pessdy M10-7H wa nosepxuoctu 1, 2;
cepio 08,5 1534SU03-0850 KDG303;

2) HapesaTh pe3sdy MI10-7H na mosepxsoctw 1, 2; merunk MI0
EV10210.174.

B cootBetcTBUM ¢ KapToil 44 BeIOApaeM MaplupyT oOpaboTKH neTau,
OTBEPCTHS O Hape3aHue pe3sdbl onpenerm o I'OCT 19257 — 73.

[losepxnocts 1, 2 — cBepnenue(nnon pe3pdy O 8,43+0’22), Hapes3aHue pe3bObl.

Onpenensem riyOMHy pe3anus: MOBEPXHOCTS 1, 2 — tepep, = 4,5 MM.

[lonbepem uncTpymeHT: cBepio 8,5 — ceepio 1534SU03-0850 KDG303 (nox
pe3pby M10-7H).

Metunku EV10210.174 M10-7H.

BriOupaem pexuMbl pe3anus JUId Beex mepexo1oB (I1oaua, CKOpocTh pe3aHus,
oceBasi CHJIa, MOITHOCTE): TOBEPXHOCTH 1, 2: cBepnerue Sor = 0,35 Mm/00; V1= 45.7
m/muH;, Pr= 645 H; Nt = =0,78 xBr; Hape3anne pe3nosl V= 19,8 m/mun, Pr= 22 H;
Nt = 0,11 kBt, My, = 1,1 H™, Mp= 4,5 H'Mm.

Ksm = Kym = Kpm = K = My = 0.9 — nionipaBousbiit koadduumenr,
3aBUCAIIMH OT MaTepHaa.

K, — Kod>hpOuIueHT Hanuuns oxnaxaenns K, =1.
K, — k03 (ULNEHT COCTOSHUA TTOBEPXHOCTH 3aroToBKH K, =1.

Kvy — koadduument nHCTpyMeHTaNBHOTO MaTepuana Ky,=2.5.

Ky, — koapduumenT Gopmsl 3aToukn nHeTpyMenTa Ky,=1.

Ky — koadduimenT anuasr padodeii yactu ceepna Ky=1.

Kyyn — koo duuumenT 1 u3MeHeHHbIX yelaoBUd pabdoTsl Ky, ~1.
Ky, — koaddunuenT zapucsimuii ot nepuona croiikoceru Ky, =1.

Kve— ko3¢ punuenT creneHu TouHocTy pe3bdsl Ky, =1.
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Paccuuraem PECKHUMBI PpE3aHuA 1 CBEACM HaHHBIC B tabuik 2.9.

Tabmuna 2.9-TTapameTpsl pexuMoB pezanus Ajs nosepxHoctn 24, 25 (M10x1)

BeimoIHsIeMblit 5, MM/00 V., M/MUH N , kBt P, H M, Hm
[Tepexon

CBEPIICHHE D,315 103 ),87 717 =
Hapesanue — 17.8 D12 4.4 1.22
pe3bObI

eOnpeneneHrue OCHOBHOro BpeMeHd u3 GopMmynsl (2.20). Onepauus 015:

T, = % (2.20)
rae T, — OCHOBHOE BpeMsl, MUH;
S — nojaya, MM/00;
1 — YUCJIO MTPOXO/I0B;
L —nymuna odpabaTeiBaeMON 4acTH, MM.
Coneprxanue onepayu:
1) dpesepopaTh noBepxHoCTh 1, 2 L=450 MM;
2) ¢pe3zeposath noepxHocTs 10 L=800 mMm;
3) cBepiuTh 12 orBepeThs Ha nosepxuocty 11, L=30 mm;
4) CBEpJIUTH 4 0TBepcTHA Ha roBepxHocty 12, L=40 Mm;
5) ¢bpeseposars na3 Ha nopepxHoctu 13, 14, L=44 mm;
6) ¢peszeposats 3 okHa Ha nmoBepxHOCTH 15, 16, L=380 MM, L=200 mm;
7 CBEPJIMTH OTBEPCTHE Ha noBepxHocTH 18, L=20 mmM;
8) ¢dpesepoBarh noBepxHocTh 19, L=180 mwm;
9) pa3BepHYTh OTBEpCcTHE Ha noBepxHocTH 17, L=20 mMm;
10) dbpeseporars pe3pdy Ha nosepxHocTy 22, L=160 MM;
11) CBEpJIMTH OTBepCTHe NoJ pe3ndy 24, L=17;
12) pe3aTh pe3b0y Ha nopepxHocTH 24, L=17;
13) CBEPJIMTE OTBEPCTHE NOJ pe3ndy 27, L=30;
14) pe3artsb pe3sdy Ha noBepxHocTH 28, L=20.
Jlucm
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4503

01 = 99603 4,5 MHH;
02 = % = 22,4 MUH,
Toz = 922_;;;6 = 1,5 Mun;
Tos = 9::_)—;% = (),7 MUH,

Tos = ﬁ-ﬁ,zz = 0,5 mun;

Tog = %?;2 = 4,6 MUH,

06 = % = 1,23 MuH;

T,, = % = 0,07 MuH;

Tos = % = 2,01 MuH;

Tog = ﬁ-&n = 0,12 MuH;
160-1

010 = J7g30,00 1 mun,
011 = —361:_;2 = (0,02 MuH;

012 = %..01’5 = 0,1 MUH;
013 = %332 = 0,03 muH;

014 = 632-(()).,225 = 0,05 mu;

> 1, =38,83MHH.

Onpenenenne BCIIOMOraTelIbHOIO BpEMEHU
BenomorarensHoe Bpems onpezensercs no popmyne (2.21):
T@ :tycm"%"tnep"{"tuaw (2 21 )
7€ tycy - BCIIOMOraTeIbHOE BpeMs Ha yCTAHOBKY M CHSTHE JeTallH;
tep - BCIIOMOTaTENIbHOE BPEMs, CBA3AHHOE C NIEPEXOIOM;
tyay - BCIIOMOTATENIbHOE BpeMs Ha KOHTPO/IbHEIC H3MEPEHHUS.
BenomorarensHoe BpeMs Ha YCTAHOBKY M CHSITHE JE€TaNM ONPEJIEIso 110 KapTe

16 (cTp. 48): 3aroToBKa yCTAHABIMBAETCS B CTIELHUANBHOE MPUCTIOCOONEHNE, tyep =
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0,35 mMuH. BcnoMorartensHoe BpeMs CBA3aHHOE ¢ IEPEXOJIOM OIPEeAEseTCs 0 KapTam
33 (ctp. 108), 29 (ctp. 95), 29 (cTp. 97), 29 (c1p. 98).
tnep=0,14+0,14+0,14+0,14+0,14+0,14+0,07+0,07+0,04+0,07+0,07+0,1=1,26.

BenoMorateibHOe BpeMst HA KOHTPOJIBHBIE U3MEPEHHUS ONPENENIeTCs IO KapTe
87 (ctp. 177):

tean=0,1+0,1+0,1+0,1+0,55+0,1+0,1+0,1+0,1+0,06+0,07+0,06+0,06=1,35.

BcemomorarenbHoe BpeMs Ha onepauuio 010 pasro:

T,=0,35+1,26+1,35=2,96 mMun.

C y4yeToM nonpaBoyHOTO KO3 PHLAEHTa BCIIOMOTraTelbHOE BpeMs Ha ONEPALIUIo
010 cocraBur:

Ty K,=2,96:1=2,96 mun.

Onpenenenue BpeMeHH Ha oOchnyxkuBaHHe paboyero Mecrta, OTABIX U JIMYHBIE
HaJIOOHOCTH, BpeMsi Ha oOcCiyXuBaHue padoyero Mecra oupejaeisercs no kapre 34
(ctp. 110): a,6.=3% OT OnepaTUBHOIO BPeMEHU.

Bpems iepeprIiBOB Ha OTABIX U JIMUHBIE HAJJOOHOCTH TIPH MeXaHUIeCKOH nojaqge
PaBHO 2,5.~4% OT onepaTuBHOIO BpeMeHH. (kaprta 89, ctp.193).

Onpenenenne HOPMBI IITYYHOTO BPEMEHH.

HopMa mrydroro BpeMenu onpesessercs nmo gopmyne (2.22):

v Aot Aomo (2.22)
Tum=Tp+T,) (1-&%000’”);
3+4
T =(38,83+2,96) (14=55) =44,7.
100
Onepauus 015: cogepxanve onepaiuu:
1) CBEPIIUTE 6 OTBepCcTUA Ha noBepxHocTH 1, 2; L=10 mMm;
2) Hapesanue pe3pOpl M 10 Ha mosepxnocty 1, 2; L=10 mm.
10'6 _
ol =~ m = 0,12 muH;
106
02 = m = 0,25 MuH.
Y 1, =0,37 MHH.

t, =0,5+0,22+0,54=1,26 muH.

fluem
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t, . =037+126=163 MUH.

onep

=0,123-1,63 = 0,2 mur.

toﬁc

t  =0,04-1,63 = 0,065mun

Qi

t, =037+0,2+0,065+126=19 MuH

ufin
B nmannoMm paszaceiie OpLTH OIIpCHCNICHBl PEeXHMBlI PE3aHNUA H BpEMsi

3aTpa4yMBaeMoe Ha 00paboTKy.
2.3.6 Pacuer nmotpebHOTO KONUYECTBA 0OOPYIOBAHUSA

B cepuiiHOM THIIE IPOU3BOJACTBA pacyeT KOJWYecTBa padouuX MecT Ha y4acTKe
BeJIeTCs 110 oOfepallusM Ha OCHOBE TPYIOEMKOCTH HporpaMmsl 3((eKTuBHOro
rogoBoro ¢oH1a BpeMeHr paboThl 0JIHOr0 CTaHKa onpenensercs no Gopmyne (2.23):

— Ntur—x (2.23)
Sp = F-60+Ky,’

rae N — roiosas nporpamMma BblIIycKa JeTajel, 1T.;
t - — HITYYHO-KANBKYJISIMOHHOE BpeMd Ha i-1 ornepaiuu, MUH.;
F,— neficTBUTENBbHBINA To10BON GOH BpeMeHH padoTsl 000pyI0BaHu, 1.}
Kpy - kod¢¢duiyeHT BHINOMHEHWs HOpM Ha 1-# omepanuu (Oepercs No JIaHHBIM
NpeANPUATAS UM OPUEHTHPOBOYHO MOXKHO npuHsTh 1,1 - 1,2).

Pacuer peiictBurensHoro romosoro Qouua BpeMeHH paboThl 000pYHOBAHMS
pou3BoAHUTCA 1o Gopmyne (2.24):

a
Fp = Fy(1——0), (2.24)

riae Fiy — HoMuHambHbI ro1oBoit GoH BpeMeHu paboTel 000pyioBaHMs, Y.}
® — TIpOLEHT TOTeph BpeMeHW paboT OoOOPYAOBaHWS HA  PEMOHT U
perinaMeHTHpOBaHHbIE TTepephIBH (3 - 5%).

HoMunaneupiit ¢oHn BpeMeHH pabOTBl He YUYUTHIBAET IOTEPh BPEMEHU M
otpenensieTcs o gopmyne (25):

Fy=[(dx-ABbix-np)-Tem-te- dnpen]-C, (2.25)
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rae JIk — konuuecTBO KaneHJapHbIX AHel B roay, k=365,

JIBBIX — KOJIUYECTBO BBIXOAHBIX JHEH B roay, [IBeix=108;

Jnp — xonu4decTBO Npa3aHUYHbIX AHeH B roay, dnp= 114;

Hpen — konudecTso npearpa3IHU4HbIX qHel B roay, Jdnpen= 6;

TcM — IpoIOMKATENFHOCTE pabodeii cMeHbl, 1., TeM=8;

tC — COKpaLeHHUe MPOJOJDKUTENBHOCTH CMEHBI B NIpeANpa3IHUYHBIE JHU,Y.;

C — xonm4vecTBo cMeH paboThl 000PYI0BAHNS B TEUECHUE CYTOK.
Fu=[(365-108)-8-1 -6] - 1=2050.
Bcee nanmbie 6path 110 pOU3BOACTBEHHOMY KalleHapto Ha TEKYLIMH pacyeTHbIN

[IepHUoA.

F, = 2050 (1——) = 1968 1

[IpuasToe XomMuecTBO paboduMX MeECT oOnpenelsdeTcs TIIyTeM OKpPYIJICHHS
pPacyeTHOro KoJauuecTsa j1o Oipkaifinero 1ejioro Yucia, rpyu 3ToM 3arpy3Ka cTaHka He
JoJpKHA TipessimaTh 108 %.

KoaddurmuenT zarpyskn pabounx Mect mo orepauusaM (K3) onpenensercs o
dopmyie (2.26):

S aCY
K, = ;_p (2.26)

rje Sy, — NPUHATOe KONMYECTBO pabounx MecT 1o i-ii onepanuy.
Cpennuil ko3pQUIMEHT 3arpy3ks yuacTKa OlpeeNsieTcs OTHOLIEHUEM CYyMMBbI
PacyeTHbIX CTAHKOB K CyMMe NPUHATHIX 110 ¢popmyne (2.27):

K = EEi S @.27)
3cp T Z?—Ilsnp >

rZle M — KOJIMYECTBO Olepaluii.
Crenenb 3aHATOCTH 000pYHOBaHUS 00pabOTKON XapaxTepuzyeTcs KOYPPUUHEHTOM
3aHATOCTH, HA BEJIMHYUHY KOTOPOTO CIIEYET KOPPEKTUPOBATE BCE PACUETHI ISt
obecriedeHus NX CONOCTABUMOCTHU B IIPOEKTUPYEMOM BapHaHTaXx.

KoaddumuenT 3anarocTin paccuuThiBaeTcs mo gopmyre (2.28):

Ksep (2.28)
Kys'

Ksau -
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rne K,; — xosbduuuedT HOpMAaTHUBHOM 3arpy3kd (IIPUHUMATh DPaBHbIM I
cepuifHoro npoussoactsa 0,75 - 0,8).

Oﬁp@ﬂ;@fiﬁ@M KOJHUHYECTBO CTAHKORB, HpO@KTHBI’I\;I BapvaHT:

_1000-44,7
60-1968-1,1

= 0,35 mT.
ITpurumaem konmudecTBO cTaHkoB Smp = 2 mr. OmnpegenseM Kod(pQUIHEHT

3arpy3kn ctaHka. [[poexTHbIN BapuaHT:

K3 ;’Zﬁ 100 = 17,5%

YTo0BI UCKIIOYUTE TIPOCTON 00OpYJOBaHUSA Ha JAHHOM ydYacTKe, Takke OyayT
oOpabaTbIBaThcs JieTand, nOpeacTaBuTend. JlaHHble AeTad HMEIOT TaKhe Ke
rabapuTHble pasMepbl, YTO ¥ pacCMOTpeHHAas HaMHU JieTalb, HaHHblE O JeTalfx

IIpeICTaBUTENSIX PaccMaTPUBANUCH B TyHKTe 1.2.
2.4 Onucanue IIAHUPOBKYA yIacTKa

Vyacrok  obpaborku  geraneit Ttuna «Kopmyc»  cocrour M3 ABYX
MeTauioo0pabaTelBalOLINX CTaHKOB, MeCTa /Ui KOHTPOJs TOTOBOrO HW3JACHHs,
CKIAJOYHBIX IUIOLIAJO0K JUIS 3ar0TOBOK M TroTOBBIX jeraneii. Bce obopynoanue
pacroioKeHo APYr HaIPOTMB Apyra BAOb KOJNOHH, TPAHCIIOPTHAS CUCTEMA yJacTKa —
B cepefiHe. Takoe pacronoxkeHne gaeT BO3MOXKHOCTh HCIIONIb30BaHHE TPAHCIOPTHOH
CHCTEMBI C COCEIHUM YYACTKOM, €CIIM PACIIONIOKUTE €ro NnapajliesbHo.

3aroroBkm Jetann — «Crolika» JOCTaBIAOTCS B 1eX [10Clie CBapKh Ha
JlepeBsHHBIX MosyioHax. Ilocne 3Toro OHM pasrpy)arTcs Ha ckiaaj 3arotoBok. Co
CKJTajia Ha Y4aCTOK MeXanuyeckol o0paboTKy 3aroTOBKU JOCTARIIAIOTCS MPH MOMOLIM
KpaHa-1iTabenepa Ha Tex e mojaoHax. MexonepanonHoe JIBIKeHUEe 3ar0TOBOK OT
OJIHOTO CTaHKa K JIpYroMy OCYIIECTBIIAeTCA IIPH OMOIIM MOCTOBOI0 KpaHa.
VcTaHoBKa W CHSATHE 3aroTOBOK OCYIIECTBISETCS TIPH ITIOMOLIH KpaH-0anku
HEeNoCpeICTBEHHO paboynM.

Tlocne mexanuveckol 00pabOTKU AeTanu OTHPaBIAIOTCA Ha CTOJ KOHTPONIEpa,

I10CJIe Yero AeTalld AOCTABIIAIOTCS HA CKIIAA MOTOBBIX U3/ICIHHN.
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yeprexxe 15001.2016.290.03.00.

ITnanupoBka yuactka oOpaborku peramu tuna «Kopmyc» mnpencrasieHa Ha

Yism.

Tluem

Ne dokym.

flodnuce

Lam

15001.2016.290.00.00
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3 KOHCTPYKTOPCKAA YACTD
3.1 PacueT u npoeKTHpOBaHNe CTAaHOYHOrO MPUCHOCODIeHUS
3.1.1 CunoBoii pacdeT CTAHOYHOTO MPUCTIOCOOTSHNS

Tlpn oOpabGoTke neTanu HCMIONB3yeM CTAHOUHOE IIPUCIOCOONCHUE, KOTOpoe
HeoOXOAMMO IPOBEPUTh Ha BO3MOXKHBIE CMIIBI pe3aHMs. 3ajaua 3aKiIloyaeTcsi B
ONpefeseHu MAaKCMMalNbHOM CHJIBI pe3aHus, M CWIbl 3aXK¥MMa 3arOTOBKH B
IPUCHIOCOONIEHNH ¢ HEKOTOPBIM KO3(Q(UIHMEeHTOM 3amaca IO OTHOIMIEHHWIO K CHIe
pe3aHusl.

CunoBolf pacueT npucnocoOjieHuss BHIIOJHSETCS ¢ M[elbio  obecrnedeHus
rapaHTHPOBAHHOH HENOIBIDKHOCTH oOpabaThiBaeMOM 3aroToBKM IOZ JeHCTBUEM
TEeXHOJOTHYECKUX HArpy30K.

CunoBoii pacueT npucnocodbiienus BKIIOYAET B ce0A: aHalu3 CXEeMbl NeHCTBHUA
CHJI; pacyeT 3aKMMHOTO MeXaHW3Ma; pacyeT YCHJIMS 3aKpellsIeHUs; pacyeT CHIIOBOIO
TIpUBOIA.

OCHOBHBIMH CUJIOBBIMH TeXHOJOIMYecKuMy (akropamu, AeHCTBYIOIUMU TIPH
MeXxaHu4eckor o0paboTKe, ABASIOTCS CUIIbI PE3aHUs, TPEHUA U MHEPLIUM.

Cuna pesaHud W TpeHHS paccuMThIBarOTCA 1O (popmyrnaMm. Paccuyuraem cuiy
3a)KHMa 3ar0TOBKH B Iipusme (pucyHok 29) mo dopmyne (3.1):

| K-Mg
Py m,ﬁ*-M,’B foru:D (3.1)

2 2% sin «/2

rie K — rapanatrpoBanHsiid koa¢punueHT 3amnaca;

Mip — KpyTALIMHA MOMEHT;

D — nuameTp ¢pesnl.

Kak wu3BecTHO ycnoBusi MexaHHvecKod oO0paboTKu B oOlpeleleHHON Mepe HOCAT

cnyqaﬁﬂmﬁ XapaxKTep, 410 06y0vIIOBJ'ﬁ/IBaeT BO3MOXKHBIC CHY‘I&ﬁHBI& U3MCHEHUA
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CHJIOBBIX (paKTOPOB, 3aBUCAIINX OT yclnoBuil o6pabotku. B nepyro ouepens 3to

Pucynox 3.1 — Cxema ycusiust 3aKperuieHus 3aroToBKU

KacaeTcsd CHJIbI pe3aHus. JUig KoMIeHcallMM BO3MOXHBIX CIy4YaWHBIX OTKJIOHEHHUH
CHJIOBBIX (DAaKTOPOB OT pAcCUMTAHHBIX (CpeJHWX) 3HAYECHWH B CHIIOBOM pacder
BBOAMTCH  Koa(pouumeHt 3amaca [ apadTupoBaHHBIH  KoapQHUHEHT 3amaca
omnpenenseM o dpopmyie (3.2):

KmKo'Kl‘KQ‘K3'K4‘K5'K6, (3.2)
rae Ko=1,5 — rapantuposanuslii koadduumeHT 3anaca;
Ki — yunTsiBaeT cocrosiHue TexHonorudeckod Oasml (mpu yepHoBwix Oazax K;=1,2,
npy yucTeX — Ky =1,0) —npunumaem Ki=1.2;
K, — yuutsiBaet 3arynenne uHeTpyMmenTa Kp,=1.1;
K3 — yuuThIBaeT yAapHYIO Harpy3ky Ha MHCTPYMEHT (IIpH o0paboTKe NMpephIBUCTHIX
nosepxuocreit K3=1.2);
K4 — yunTeIBaeT cTabMNBHOCTH CUIJIOBOTO IpuBOJa (Npu pyuHoMm rpueoge Ki=1.3,
mexanuzupoanaoMm K,=1,0)— K4=1,0;
K5 — xapaktepusyeT 3aXHMHbIE MEXaHHU3MBI C PYYHBIM TpUBOAOM (IIpH YIZOOHOM

sakume Ks=1, npu neynodnom Ks=1,2)— Ks=1;
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Ks — yuuThIBaeT ONpeNeNeHHOCTh PAcIONOKEHUs ONOPHBIX TOYEK [PH CMELIECHHHU
3arOTOBKH MOMeHTOM cuil. [Ipy ycTanoBKe Ha OMOPHI ¢ OrPAaHHYECHHON HOBEPXHOCTHIO
KOHTaKkTa (1ThIpH, mnacTuHkn) Ke=1, npu ycTaHoBke Ha OMOpBI C HEOrPAHHUYEHHOMH B
mpenenax 0a3el 30HOH KOHTaKTa (omopsl, maiidsl) K¢=1,5, cnenosarensHo npuHUMaeM
K6:1,5.
K=151,2-1,2-1,2-1-1-1,5 = 3,888.
3HaueHNs KPYTAIIEro MOMEHTA olpe/iensiem 1o popmyne (3.3):

,, —pe DO (3.3)

Kp
rae P, — cuna pPe3aHuA;

Dppes. mMpuHa hpesepoBaHusl.

0,063

M, =2209,683- =69,6

PaccunTaeM HeZOCTaIOUTYIO CHITY pe3anus Ps.

I'naBnas COCTaBIArOIIaA CUibl pe3aHUuAd P, nmpu (I)pe3ep083;HI/II/I ONpeACHACTCA 110

dopmyie (3.4):

Py = b 2 - K, (3.4)

rae Cp=825 — xoddduuuent, xapakrepusyroumii obpadarbiBaemblii Marepuan u
JIpyrae ycinoBus ([ Marepuana pexylleld dYacTd M TBEPAOTO cIjlaBa M
obpadareiBaemoro marepuana); x=1; y=0,75; v=1,1; w=0,8; q=1,3 - koadpduiments
TIPUHATHI U3 TEX K€ JAHHBIX, YTO H Cp:
Kp — obummii nonpaBouHslii Ko2(hGUIMEHT, NpeAcTaBisomnii cobol npousBeneHue
KO OHUIUEHTOB, OTPAXAIOIIUX COCTOSHUE OTHASIBHBIX HapaMeTpoB, BIHSIOIUX Ha
BEIIMMUHY CHJIBI pe3aHusl.
Obuiuit monpaBodHbIH K03 duiHeHT onpenensercs no popmye (3.5):
K,=K,, K, -K, K, (3.5)

c. )7 (658 . .
roe K, = (Fﬁ)) = (ﬁ] =0,96 — ko3 PuIHeHT, YUNTHIBAIOINNI CBOWCTBA MaTepHana

obpabarsiBaemoit 3arotosku (O = 658 Mna. 1p = O"3);
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K, =0,92 — Koo QULUEHT, yUUTHIBAIOIIMHE CKOPOCTE Pe3aHus (IJIs CKOPOCTH pe3aHus
183,74 M/mun);

K,, =107 — xodhduuueHT, YYATHIBAOIINN BeJWYHUHY MnepeaHero yria Y (s
nepenHero yriaa Y=1+5°;

K, =108 — xo>(QQHUUUEeHT, yYNTHIBAIOIINH BeIMYMHY yriia B Iulaie @ (w1 yrna B

nmnade P=90°);
K,=096-092-1,07-1,08 = 1,02

Torna onpenenseM CUITy pe3aHusd:
_10-825-2,1'-0,15%7° - 4711 - 6
ZW 6313 - 644,302

Benuuuna papuaneHOR cocTaBisiomeidl cuisl  pesanust Py moxker ObITh

1,02 = 2209,683H.

oIpejeneHa 1o cootHomenuo Py = 0,4 P,.
Py =0,4-2209,683 = 883,873 H
Ilpu ompeneneHUM BENMYMHBI CHJIBI TPeHMs TPUHAT KOIGOUIIMEHT TPEeHUs
£=0,25.

3,564 69,6

0,063 10.25. 0,063
2.sin45°

P, =

- =25573H
0,25-

HanpaBJzeHﬂe JAeNCTBUSL. M TOYKa NPUWIOKEHHA  YCUIUA  3aKpeIlICHus
OIpeHe/AI0TCA HUCX0A U3 0611161“0 Tpe6013a}»1wz : H@O6X0)1HMO HCKIIIoYaTh
BO3MOXHOCTH CMEIICHuA nim noBopora. To eCTh, CHia 3aKpenieHus
HEHMOCPECACTBCHHO WJIH HEPE3 CO3/1aBACMBIC €O CUJIBI TPCHHUS U PCAKIUHU OIIOp HOJIKHA
NpendaTCTBOBATE BOSMOXHOMY CMCHICHUIO WM TTIOBOPOTY 3aroTOBKH. Hp]/l ATOM
ciieayer CTpEMHTBCSE K TaKOMY B§Z60py HAMpaBJICHUA U TOYKU IPUIOKCHHUST YCUIIUSA
3aKpenieHn4, YTOORI O/THOBPEMEHHO HUCKITIOYHN TS BO3IMOXHOCTE IoTepu

HEHOABUXHOI'O COCTOAHUS 3aIrOTOBKH JJIsi BCCX OITACHBIX CUTYallHH.

3.1.2 Bei6op 32KHMHOTO MeXaHW3Ma sl CTAaHOYHOTO NPUCTIOcoOIeHus

Bribop Bua 32KHMHOT0 MEXAHHU3Ma OCYIIECTBIISETCS C YUETOM IPUHATHIX
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pellieHUd 1Mo MPUHUUIAAIBHOH cXeMe MpUcIocoOIeHus, TpeOOBaHus U OrpaHUuYeHUH
no rabapuTaM W KOMIOHOBKE OCHOBHBIX 3JIEMEHTOB MPUCIIOCOOIEHUS. 3aKUMHOM
MEXaHHU3M peall3yeT YCUJIUe 3akperieHus IyTeM IpeoOpa3oBaHus  CHJIBI,
pa3zBHBaeMoOil TpHBOAOM TmpucnocobneHus. IlpuAnUNUHanbHYO CXeMy U BHI
32KMMHOTO MEXaHH3Ma BRIOWPAEeM B COOTBETCTBUM C IPWHATON CXeMol 0a3upoBaHHS
1 00paboOTKH 3aroTOBKHM W C YUETOM BEJIMYUHBI ¥ MeCTa MPUIIOKEHHS CUHIIBI ee
3AKPCIIJICHUA. ﬁpﬁ 3TOM CTPYKTypa H KOMOOHORBKa MECXaHU3Ma MHOJDKHBI 6BITB
IIPOCTBHIMU, a CaMO IIpUCTIOCOOIIeHUe KOMIIAKTHBIM, YIOOHO B MOHTaXe Ha CTOje
cTaHkKa; obecrieyuBaTh HEOOXONMMOE YCHIHME 3aKpelUIieHHs | JIOCTaTOYHOE
OpIcTpOEliCTBHE.

Hasnauenue KOHCTPYKIMH NpUCHOCOO/eHUs:: Npu3Ma ¢ ITHeBMOIIPUBOAHOM
npefHa3sHa4eHbl JUIS 3aKpelUIeH’si 3aroTOBOK IpH MeXaHW4ecKoid omnepanuii B
YCJIOBHSAX MacCOBOTO B CEPUITHOTO NMPOU3BOJCTBA.

I/IX Hpi/IMeHeHI/Ie HO3BOJIAET IIOBBLICUTH HpOI/I?)BO,ZEI/ITeHBHOCT]b prz,r,a 34 CUET
COKpalleHWs BpeMeHW Ha 3akperieHne pgetand. lIpocrora B ynpaBneHunm u
HAZEXKHOCTh OOECTeunBaeTCsi OPUTHHANBHON KOHCTPYKIHEH W IMHeBMoamnaparypoi
«Camozzi».

ITHeBMaTuyeckue 3KUMBI obOecreunBaroT OBICTPBIH 3axkuM  Jerajed Ges
npuMeHeHnst Qusnyeckoll cuibl. Bpems 3axuma coctamnger 2-3 cek. 3aKMMHOE
yeunue 2,5 T.

YCeTpolicTBO W TEeXHONOTHYECKHWIl mporece KOHCTPYKUHHM IPUCHOCOOIEHUS:
npucnocodiienne ppe3epHoe COCTOAT U3 OCHORAHHS 17, ¢ TOABMKHBIME KyJlaukaMu 3.
B Tom cnydae, Korja BO3AYyX HE TOCTYHAeT, TO KYJIA4uKd HAXOJISTCs B KpaWHeM
pasaBuHYTOM rosioskeHnu. Korga sxe cxaThlii BO3AYX MMOCTYIaeT B KaMepy, IUTOK 5
TIPUXOJIUT B IBHMKEHWUE W OIYCKAeT phiuar, KOTOPBIM IPUBOAMT B JBUKEHUE BCIO
CHCTEMY M TSHET KyJlaueKk, KoTopas 3axMeT JAeTalb. BozaylHas Kamepa
IpUCIIOCOONIEHUS 00pa3zyeTcs CTCHKAMU OCHOBAHHS W PE3MHOBOM amadparMoi.
Bo3nyx uepe3 numadparMy HaBUT Ha OMOPHOE KONBLO WITOKAa M co3aaer padouee

ycunue.
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D¢ HeKTHBHOCTh NPUCHOCOONEHNUS 3aKITIOYAeTC B CIEAYIOIEM: YMEHbBIIAeTCs
dusnyeckas Harpyska Ha paboyero; COKpallaeTcsi BpeMs Ha BBINOJHEHUE ONepalii;
obecrieunBaeTcsl NpaBUIbHOE TONOXKEHHE W HAJeKHOe 3aKpelUieHde IeTajld Ipu
obpaboTke.

Tlpucnocobnenne dpesepHoe s obOpabotku  geraym  tuna  «Kopryc»

npejcrasiena Ha yeprexke 15001.2016.290.06.00.
3.2 Pacyer KOHTPOIBHOIO NPUCIOCOONICHUS

IIpousBeneM omnucaHue NpPUCIOCOONEHUS I KOHTPOJMLHOM oneparuu. Jlas
KOHTPOJIA TAKHX [apamMeTpoB Kak: OTKJIOHeHus (opMbl JaHHOW jeranu M jAeranei
npeacTaBuTesned paspadarsiBaeM pucnocodiIeHue s KOHTPOIIS.

[Ipucnocobnenne o TEXHMYECKOIO KOHTPOJA pacnofiaraercs Ha crone. OHo
JOJDKHO pacnojiarathbes Tak, YToObl 00ecrednuTs CBOOOJHBIN JOCTYI K 3aKpeIIeHHO
netand. C oHOM CTOPOHEI MMeeTcs pe3bOOBOE KONIBLO, KOTOPOE HABOPAUYMBAETCs Ha
pe3sdy M160x3-6H neramu «Croiixa». C apyroit cranbl mMeercs TprOKOBBIN LEHTP.
Taxum obpazoM pacrosaraeM roTOBYIO JeTalb HaJ TPUCITIOCOOIEHUEM TIe C OTHON
CTOPOHBI BCTABIIsEM LIEHTP, a ¢ JJpyroil CTOPOHBI BBOpaurnBaeM pe3b00BOe KOJIBIO.

CripoexXTMpOBaHHOE KOHTPOJBHOE IIPUCIIOCODIEHUE KOHTPOMUPYET JOIYCK
COOCHOCTH M JIONYCK NMePIeHAUKYIISPHOCTH TIOBEPXHOCTH CTOWKH OTHOCHTENILHO 0a3bl
coryiacHo ueptexka (mo dveprexy - He Oosnee 0,1 MM Bcex HOBepXHOCTEH IIpH
YCTaHOBKe JI€TallM B LIEHTPaXx).

ITorpemocTs HW3MEpEeHUS CKIAIBIBAETCS W3 IOIPEIIHOCTH YCTAaHOBKH U
NIOTPELIHOCTH H3MEPUTEIIBHOTO YCTPOHCTBRA.

HOFpeIHHOCTB YCTAHOBKU - CBs3aHa € 3a30pOM B IIOJINHIHHKAX CKOJBXCHUA.
, H6 N
le/I Imocazgke E MaKCHUMAJIbHbIA 3a30p paBEH:

A, =0,0134+0,009 =0,022.

yem
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ITorpemwrnocts  M3MEPUTENBHHOrO  YCTpOMCTBA:  BbIOMpaeM B KadecTBe
WU3MEPUTENILHOrO YCTpolicTBa HHANKATOp yacosoro tvna 2 MUI'-1 ¢ nenoit nenenus
0,005 MM u npegenamu usmeperus 0...2 MM.

ITo TOYHOCTHM WCMONHEHUS 3TOT HMHAMKATOP OTHOCHTCS K IEPBOMY KJaccy
TOYHOCTH, T.€. IIOTPENTHOCTH TP TTOBopoTe cTpesikh Ha 1 06opoT=0,005 MMm.

A = (0,005 a1

wno K
TTorpemHocTs H3MepeHus HaxoauMm no gopmyie (3.6):

A=A +A (3.6)

UIMED. wem UHOUE
A pen. —0,02240,005=0,027 mm.

A e 0,257, rie T-mosie JomycKa Ha NPOBEPSIEMYIO BEIMUHHY, MM.

Hns 6menus 0,1: 0,027 £0,25-0,12=0,03 — ycioBre BBINOJIHSIETCS.

Konrponbraoe npucnocobienune s jerana tuna «Koprnyc» rnpelcrapieHa Ha

geprexe 15001.2016.290.04.00.
3.3 IlpoexTupoBaHye U pacdeT PeKyUEro HHCTPYMEHTa
3.3.1 Pacuer pexy1iero HHCTpyMeHTa — dpe3a ToproBas

Ilo pesynpraTam nDpOBEJEHHOrO aHalu3a IEHCTBYIOUIETO TEXHOIOIHYECKOro
npouecca, ObUIO NPUHATO pPEHISHHE 10 MPOSKTHPOBAHHUIO KOMOWHHMPOBAHHOIO
Tpéxcrynenyaroi ¢pessl, it oOpabotku OyrenbHOro yzna (pucynok 3.2). Yro
[I03BOJIET  YMEHBIIWUTh BpeMs Ha o0paboTky. YMeHbIIAeT  KOJIMYeCTBO
HCHONB3YEMOr0 HMHCTPYMEHTA. 3a CHET YMEHBIICHHSI BCIIOMOIaTebHOIO BPEMEHH,
3aTpavyeHHOro Ha CMEHY HHCTPYMEHTA.

Jnamerp MeHblIero oTBepeTUd D;=110" mm; JIMaMeTp CpeliHero OTBepcTHs
Dy=146 mmM; nuamerp Hambonsliero oreepcetus [D»=156,75 Mm; nnwHa nepsoit
crynenn ;=31 mM; nnHa BTopo#t crymeHn 1,=93 Mm; anuHa TpeTHil crynenu 13=34.5
MM; acka 2,5x45°; obpabateiBaeMblil Matepuan — 0912C.

[Tpurumaem Matepuan ¢ppessl 40X, HRC 38...42.
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Pucynok 3.2 — Ucxoansle NaHHbIE [T pacyeTa KOMOMHUPOBAHHOH (Qpe3bl

s dpessl cyMMapHYIO pPaBHOACHCTBYIOIIYVIO CHIYy R compoTHBICHHS
cpe3aeMoro CcJjosi MOXHO PpasloXHTh Iia CleJyIoIiue CHIIBI: KacaTefbHylo P, u
panuansHyro Py v ropu3oHTansayro Py v BepTukansuyo Py.

KacarenpHas (okpyxkHas) cuiia P, co3maeT MOMEHT CONPOTUBIIEHUS PE3AHUIO:
PzD
M:T Krc'MM, U usrubaer ompaBky. MoMeHT compotusieHus M pomked ObITh

NpeooNeH KPYTALIMM MOMEHTOM, Pa3BUBAEMBIM 2JIEKTPOJBUTaTeleM cTaHKa. Takum
obpazoMm, 1o cuiie P, paccunThiBaeTCS MeXaHU3M [JIABHOIO JBHXKEHMS CTaHKa M
MOIIHOCTD dJIeKTpOABATaTeNA, He0OX0AUMAast [ Pe3aHusl.

Panuanbras cuna Py oka3piBaeT JaBleHUE Ha MOAIIMIHAKY IINMH/ENS CTaHKa M
m3rudaet onpasky. ClenoBaTenbHO, ONlpaBKa (pe3sl padoTaeT Ha U3rMd OT ABYX CUIL:
P, u Py, unu o1 ux pasrHoneiicreyromeif R. Kpome u3ruba, onpabka HCIBITHIBACT U
nedopMaluy KpydueHHs OT MOMEHTa COIPOTUBRIEHHS pPe3aHUIO, a IOTOMY MOJHbIH

pacueT OIPAaBKK NMNPOU3BOAUTCA HA CIIOXKHOC COIIPOTUBIICHUE.
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ITo ropusonraneHOl cune Py (cuie momauu) nMpou3BOAUTCS pacyeT MeXaHu3ma
NMOJa4y CTaHKa, CHJIbl 3aKpeIlyieHus 3aroTOBKM W Jeranedl mpucnocoOnenus. Cuia
P, mpmxnmaet (3atsiruBaet) ¢pesy k 3aroroBke. Cuna peakuun Py, nelictByromas Ha
3aroTOBKY (CpaBa OT TOYKU NpUJioKeHus cuibl R), HanmpaBneHa BBepx. B »Tom
clydae OHa ABJISETCS CHIIOH OTpBIBA 3arOTOBKH OT CTOJIA, & TAK KaK 3aroTOBKA )KECTKO
CKpEeITUIeHa CO CTOJIOM, TO OHA SIBJSETCS M CHJIOH, cTpemsiecs nogasats cron. Ilpu
noryTHOM (pe3epoBaHuu, HaoOopoT, crita Py Oyner omknmaTh ¢pe3y OT 3aTOTOBKH, a
cuna P’y npukuMarh 3aroToBKY K CTOJY, a CTOJ — K HaNpaBIsIOIUM CTAHUHBI.

TIpu dpezepoannu dhpe3oit ¢ BUHTOBLIM 3yOoM, kpome cui P, P, u Py Oyner
JledcTBOBaTh oceBas cwia Py, HampaBieHMe KOTOPOM 3aBUCHT OT HaNpaBleHUs
BUHTOBOM KaHABKM (Ppe3bl, UMEIOLLEH Yol HakIoHa .

Brons 3yba nelictyet cuia tperus T, ymenbmaromas cwiy Py, a noromy wimem
cuity no gopmyne (3.7):

Py= Pitgw
Py =0,28P,tgm.

(3.7)

B zaBucumMocTH OT HampaBieHUs BUHTOBOW KaHaBKH (pe3bl oceBas cwia Py unu
caBuTaeT Qpesy OT ONpaBKH, HIIM TIPIKAMAeT ee K OypTHKY IINUHAENS (TocienHee
oonee OnaronpustHo). Cuna Py neficTByeT Takke Ha KperexHble IpUCIocoOiIeHus,
XO/I0BOM BUHT IONEPEeYHOM IojgauM cTaHka W ero Hanpasisiomme. Cuna P, Moxer
OBbITH NOJICYUTAHA TI0 IMIUPHYECKUM (popMyliaM, MPHBOAUMBIM B CITPABOYHHKAX MO
peXHMaM pe3aHusl.

Ho wanie B cripaBOYHMKAX IPUBOIATCS GOPMYJIbI JUIA TTOCUETa MOUIHOCTH Ny,
3aTpavyMBaeMOl Ha pe3aHue, 3Had KOTOPYIO, MOXHO IOJCUHMTAThL CHIly 1o (opmyre

(3.8):

Npez-60-102
Z% KIC. (3.8)

Pz

Haiinem oceByto cuty, neiicTByromyro Ha ¢pe3y uieM rno dpopmyse (3.9):
Poz = 10-Cp, - t*- S7P - ki, (3.9)
3HaueHus creneHed u kodpduumentoB B ypapHeHuu: C,=37.8; t=4.0; x=1,3;

y=0,7, S=0.1; ky,=1.
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Py =10-37,8-413-0,1%7-1=456 H .
KpyTsimuit MoMeHT BerumcisieM o dopmyite (3.10):
Mpz = 10 Cpy - d? - t%- Y -k, (3.10)
rae My, — cyMMapHbIi Kpy T MoMeHT pesanus, H.
ITo cripaBOYHBIM JAHHBIM MPUHUMAEM 3HAYEeHUs KO3(PQUIIMEHTOB U TIOKa3aTenu
creneneii: C,=0,09; y=0.8; S=0,1; Kp=1; g=1,0; t=1; x=0.9.
Mpz = 10-0,09- 85" -499-0,1%8- 1 = 39,9 Hm.

it (1 - 0,0400).
rae i = 0,1 — xoadpdunuent Tpenns;

Py — cymmapHas oceast cocTaBIsIoLas CUibl pe3anus, H;
O — YroJl KOHYCHOCTH XBOCTOBMKA;

Ao = 5" — cyMMapHas BEIMYHHA MOTPEIIHOCTH KOHYCA ¥ KOHYCHOT'O OTBEPCTHUA;
3.3.2 PacueT pexyliero HHCTpyMEHTa — CBEPJIO KOMOMHUPOBAHHOE

KoMmOunMpoBaHHBIE cBepla HCHONB3YIOT HIpu  00paboTke CTynmeHYaThiX
OTBEPCTHH, HEBBICOKOH TOYHOCTH.

Vlcxonnele naHHBIE U1 pacyeTa KOMOHMHMPOBAaHHOTO CBepJia: HOMHHAIbHBIN
IuaMeTp MeHbliero oteepctd D=9 wmm; HoMHMHamBHBEIH 1nuamerp Oosbliero
orBepctusa D,=20 MM; muHAa cBeplieHus MMepBoil cTynenn 1,=25 MM; 1viHa CBepIeHHs
BTOpO#i crynenu 1,=15 mm.

[Tpunumaem matepuan csepia — OwlcTpopexymmast crams mapkun P6MS T'OCT
19265-79.

Onpenenenre  reoMeTpUYECKUX — [1apaMeTpoB  pexymed  vactw: A
Az _ 0 0_ oA
obpabaTbiBacMoOro MaTepuaia MpUHIMAaeM TJIaBHBINA yrou B Iitane ¢=120"1+2"; 3anuuii
0,10 .
yron nopuHuMaeM o=10"%1"; yrom HakioHa CTPYXEYHOH KaHAaBKM MOpHHUMAaEM
0,10 17
®=30"11".Illar BUHTOBBIX KaHABOK ompeensercs o dopmyrne (3.11):

o (3.11)

go
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3,14.9 3,14-20
H, == =49MM, H, ==
1g30° 1g30°

=109 MM.

Yroun HakIOHA NONEePeYHON pexyLIel KpOMKU \|13500

Omnpenenenne pasMepoB TONEPEUHOr0 CEUEHHS CBepia: NPUHHUMAeM Kiacce
TouHOCTH cBepia Al; obpatHas xomycHocts 0,1 Ha 100 MM nnunHbel. Benwuwmna
JeHTOUKH I, paccunTeiBaeTcs Mo Gopmyie (3.12):

f:(0,32...0,45)\/17 , MM. (3.12)
7, =0,429 =126 ~1, MM, f, =0,36420 =1,6 ~2, MM,

JluamMeTrp CriMHKYU cBeplia PUHUMAETCs paBHbIM U3 dopMyisl (3.13):

g =(0,99-0,98)D , MM. (3.13)
g, =098-9=882 MM, ¢, =0.98-20=19,6 mMm.

Ilo  TexHomorW4yeckuM  COOOpaKeHUsIM  BbICOTA  JICHTOYKH  JIOJKHA
cootBeTcTBOBaThH yenosrio: 0,1<(D-q)<2,5 MM, 0,1<0,18<2,5 MM, 0,1<0,4<2,5, MMm.

YcnoBue BBINOTHAETCS.

CepnueBuHa cBepia. [luamerp cepaueBHHBI CBepsl M3 OBICTpOpeXyuled cramm
TIpUHAMAETCS PaBHBIM:

D, =(0,145-0,125)D npu D>18 mm.

D¢ =0,14-9=1,26MMm;

D¢, =0,14-20=2,8MmmM.

TIpopune crpyxeunoil kamaBku. @PopmMa KaHaBKH JIOJDKHA 00ecrieuuTh
IPOYHOCTH CBEpia, NOCTATOMHOE MECTO JUIS Pa3MEIleHHS CTPYKKM W €€ JIETKHi
orBoA. OCHOBHBIMU TlapaMeTpaMu (OpPMbI KaHABKM SBISIFOTCS IIMPUHA KAaHABKHA M
KPUBBIE COTPSIKEHUS: ©-90"

lllupuHa mepa B HOpMANbHOM CEYEHHWH CBEpJIa MOKHO pacumTaTh 1Mo (opmyie
(3.14):

180 - © (3.14)

B=D-sin MM

B, =9-sin 20" _64 wm, B, =20-sin@=14,14 MM.
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Kpl&Bi&ie COIPSKEHU KaHAaBKH pPacCMaTrpUuBarOTCd B HOPMAJIbBHOM CEYHCHHHU
xanubpyromeit yactu csepna. Ilpu ynmpolneHHOM aHanMTUYECKOM cmocobe pacyera,
(dhopmyna (3.15) npodunp KaHABKU MPEACTABISIIOT ABYMS pajuycaMi conpspkeHus Ry
" 1

R=Cr-C;'D, MM,
r, =0,0150""D. (3.15)

rae D — nuameTtp ceepna, MM.

0,026-2¢-32¢  0,026-120° -3/120°
CRI =CR2= = 300 =0,5].2,
o

rae Cy= Cpp=1 — u3 Tabmu.
Ri1=0,512-1-9=4,6 MM, Ryp=0,512:1-20=10,26 mm.

7, =0,015.30%.9=17MM, 7,, =0,015.30%"° .20 =384 MM.

XBOCTOBHK cCBepia. Yroia KoHycHocTH XBoctoBuka 1°30°. TounocTs
u3rotoBiieanss koHyca Mopze AT7. Vcenosue mnepegaum KpyTsiiero MOMEHTA
paccuuThiBaeTcs 1o gopmyne (3.16):

Mip2KMep, (3.16)
rae M,, — momenT cun tpenus, Hm;
K — koadrduuuenT 3anaca (k=4...6);
M, — CyMMapHBIH KpYTAIUH MOMEHT pesanus, Hwm.
MomeHT, co3aBaeMblii CHJIAMU TPEHUS, ollpeliensdercs 3aBUcuMocThio (3.17):

_MP,D+d)

: (1-0,04Ac) , (3.17)
4sin ¢x

wp

rae )L = 0,1 - kodpdunmenT TpeHns;

P, — cymMMapHas ocepas cOCTaBIIIOas CUITLI pe3anus, H;

0L — Yrojl KOHYCHOCTH XBOCTOBHUKA, I'paji;

Aca =5" — cyMMapHas BelH41{Ha MOTPeIIHOCTH KOHYCAa U KOHYCHOT'O OTBePCTH;

D u d - pauOonpliMii W HauMEHbBIIMI AHAMETPhl KOHMYECKOrO XBOCTOBMKA
COOTBETCTBCHHO, MM.

Cpenuuil tuamerp KoHyca HaxoIsT 1o gopmyne (3.18):

fluem

15001.2016.290.00.00

Uzm. | Tucm Ne dokym. f1odnuce | Jam

94




41<M'w sin &

= . (3.18)
77 uP,(1-0,04A0)

MaxkcumManbHblid 1raMeTp Konyca Mop3se onpenesnsercs 3aBUCUMOcTbio(3.19);
Diax= dy/0,18. (3.19)
Ilo paccuntanHOMYy nUaMeTPy XBOCTOBHUKA 110 CIIPABOYHUKY ONPENeIOT HOMep
xoHyca Mop3se H ero pasmepsl.
M=35,03 H/mMm, M,,=75,36 H/mm.

4-5-110,39sin1,5°

d_ = = 0,0694 M.
7 0,1-8344,89 - (1— 0,04 -0,082)

Dipax= 0,0694/0,18=0,385 m.
Jnvna ceepna naxoaures o Gopmyie (3.20):
L= L1+ L2+Ixs+luy, (3.20)
rae L) — nnvHa nepBoi CTYIIEHH, MM;
L, — anuHa BTOPO# CTYNEHH, MM,
lypiTHA XBOCTOBHKA, MM;
1,=10-15 MM — nnvHa epexoIHON IEeHKH.
Jnuna nepsoit 1 BTOpoil cTyneHu uieM no Gopmyre (3.21):
L= LiHLet lieptlsar,
(3.21)
Lo=bt L+l
rae |y =46 MM — qumuHa nepBoil cTyneHn 00padaTeIBaeMOro OTBEPCTHS;
1,=5,48 MM — [MHA pexylIel YacTh, MM;
lyep=2-3 MM — BenuuuHa nepedera cpepia;
1,5,=1,7D1=1,7-9=15,3 MM — 3anac Ha IepeToYKY;
l, — nuHa nepBoit cTynenu o6padaTeIBa@MOro OTBEPCTUS;
1, =7.,45— nmana pexyuied vacTy;
1,=0,5-D,=0,5-20=10MM — BenWYMHa CTPYKEYHOH KAHABKW HEIIONHON TIIyOWHBI,
HeoOxomuMast 1715 BhIXoaa Qpessl;
l=1,7-Dr=1,7-20=34 MM — 3amac Ha NepeTOUKY;
D, — nuameTtp BTOpPOU CTYIEHHU CBepIa.

L= 25+5,48+2+15,3=47.78, npuaumaem L;=48 mm.
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L,=15+7,45+10+34=66.45, npunumaeM L,=67 mM.
L=48+67+176+5=296 mM.
IlpoBepka cBepna Ha YCTOMYMBOCTb. [l HCKIIOUEHMs OIMACHOCTH IIOTEepU

YCTOMYMBOCTH JOJIKHO BBITOJHATLCA yeioBHe (3.22):

Py >KP,, (3.22)
rae P, — cymMapHas oceBas cuia pezanus, H;

K — kodpduuueHt GopMmbl mepeMbruku, k=13 — TpH OTCYTCTBUM HOATOYKH
IepeMblYKH.

Kputrueckas cxxuMaromas cuia 3aBACHT OT TUIOLIAZH ITONEPEYHOr0 CEYSHMs
cBEpJIa U ero BbuleTa M onpejensiercs no gopmyie (3.23):
E[min

P —p min
* L)

(3.23)

rae E=2'10° MITa — MOJyJb YIPYTOCTH MaTepuaia cBepia;
Lnin=0,039D;" = 9135,984 mm",

MUHHMAITBHEII MOMEHT HHEPLMH CEYESHHUs CBepIa,

1} u b, — aEe cTynenelt cBepia, MM;

N — KO PUUMEHT KPUTHYECKOH Harpy3Ku.

5
g 21107913508 s
v (48+67)°

1160563,6>10848.35 — ycrioBue BHIITONHIETCS.

TexHuueckue TpeOORAHHS: MApaMeTp LIEPOXOBATOCTH 3aJHUX TOBEPXHOCTEH
IIOBEPXHOCTEN JIEHTOYEK CBepsl U3 OBICTPOpEXYIUeH CTanu He AO0JDKeH IpeBHIIATh
Ra=0,63; nonyctumoe paaunansHoe d6uenue 0,15 mm; nomyctumoe oceoe ouenue 0,3

MM.
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4 SKOHOMUYECKAS HACTD

B nanHoOif 4acTH JIMITIOMHOTO IIPOCKTa IIPOU3BCIACM pacueT TEXHOJIOTUYECKOM

ce0ecTOMMOCTH [ieTald, KalMTaJbHBIX BJIOXKEHHH, MIaHupyeMmoil mpuObliH, mnocie

YEero CTPONTCS Tpaduk 0e3yOBI TOUHOCTH TTPON3ROICTBA.

neranu. B rtabmmmax: 1, 2 mnpuBeneHbI

OKOHOMHUYECKUH pacxzé"z I[IPOCKTHOI'O TEXHONOIMYECKOT O MIponecca U3roToBICHUSA

TEXHOJIOrHYEeCKOi cebecTONMOCTH 'p&CCManHBaeMOfI JACTallu.

Tabnuna 4.1-Mcxoaeie JalHbie

HCXOJHBIC HAaHHBIC JUIA pacqéra

Haumenosanue napamerpa B 3HaveHue napameTpa
A3MEpPEHMS
1 2 3
1. 'omoBas nporpamma BeIlycKa | IIT. 1000
2. Macca 3arotoBku KI' 52,1
3. Macca neranu KT 45
4. Marepuan neraiu — 0912C
Tabnuia 4.2 — Mcxonable JaHHbIe 110 ONepausM
Ne Hanmenosanue T j Pazpan
onepanuu | olepanuu MUH MUH pabouero
005 Cpapnas - - -
010 Opesepuag ¢ UITY 38,83 54,33 v
015 Opezepnas ¢ UITY 0,37 0.64 A\
020 KonTponpHas - - -
025 Koncepranus - - -

Pexxum paboThl — ABYXCMEHHBII.

Onpezienienye AefCTBUTEIBHOIO rofoBoro (GoHxa BpeMeHu paboTsl 000pyIoBaHUS.

JleicTBATenbHBIH TOAOBOM (OHI BpeMeHH paboThl 00OpyIoOBaHMA NS 0A30BOTO

Yism.
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BapUaHTa TEXHOJOTHYECKOro Mpolecca paBeH AeHCTBUTENLHOMY TONOBOMY (QOHIY
BpeMEHH PadoThl 00OpYI0BaHUS MPOEKTHOTO BapHaHTa TEXHOJOTHYECKOro mporecca,
paBHOMY: I, = 3840 4.

Opranuzanus npou3BoAcTBa. IToCKONBKY 3HA4YEHUs TOJOBOM MIPOTPAMMBI
BBITYCKA W3JeNWi W JeHCTBUTENHHOTO TOHOBOTO (oHma BpeMeHH paboThl
obopynoBanust  0a30BOr0  BapUaHTAa  TEXHOJNOTHYECKOTO  Tpoilecca  PaBHBI
COOTBETCTBYIONUM 3HAYCHUSM TPOSKTHOT'O BapWaHTa, TAKT BBIMYCKa JUiS 0a30BOTO
TexHosioruyeckoro nponecca cocraButT 7 = (3840u.*60mun.)/1000mwt/rog = 2304
MHH./IIT.

PacuéTtroe xomu4ecTBo eAUHUI 000OpyAOBaHus onpezenseM no gopmyie (4.1):

o
— i
Ci="" 4.1
IJie ty, — HOpMA IITYYHOTO BpeMeHHM Ha 00paboTKy netanu, MUH; i — MOPIAKOBBIN
HOMep OIlepalny,

7 — TaKT BbITYCKa, MHH.

0,64
C{]ls _ = 0,003

Ilo xaxnoil onepauuu npoluecca pacuyéTHOE YMCIO eJuHUL 000OpYyOBaHMS
okpyrisieM no uenoro. Ouneparyu 010, 015 mnpousBomsTcs Ha OJHOM CTaHKe
(Dpezeprom ¢ UIIY). Onpepensiem pacueTHoe 4HMCIO eIUHML OOOpPYHOBaHUS
Coro, 015 =2.

3arpysky odopynoBanus v, %, ornpenenseM no ¢opmyne (4.2):

Ys = Zie100%, (4.2)
ifl
rae Cp — pacu€THOe KOJIMYeCTBO 000pYI0OBAHUS;

Cip — IpUHATOE KOJINYECTBO 000PYAOBAHUS.

¥

2
7 100% = 10%

Yoo =

Yois = ===+ 100% = 0,15%.
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OmpenenseMm cpennuii  Ko3QduUUEHT 3arpy3ku oOOpYIOBaHMS @O BCeM

onepanusaM 0a30BOro TEXHONOIHYECKOT0 npoLecca no Gpopmyie:
10,15%

Vep = o=t = 5,075%.

OnpenensieM BeIHYAHY KamuTalbHBIX BloxeHuwil. K  HemocpencTBeHHO
HEOOXOIMMOMY JJIsi OPTaHu3alliy IPON3BOJICTBA HA MOTOYHOW IIMHHUW OTpeenseTCs
o gopmysne (4.3):

K=K, +K,, py6., (4.3)

rae K! — 3arpaThl Ha CTPOMTENBCTBO 3MaHUM, py0., onpenenseM no dpopmyie (4.4):

K%y =S, -h,-Z, pyo., 4.4)
rzie S, — IPOU3BOJCTBEHHAs TUIONIA/Ib yHacTKa (Mz), 18x24wm;
hy — BBICOTA TIpOTNETA, /1;=9,35 M;
Zs — CTOUMOCTh 1 M CTPOUTENLHOro 00BEMA ITPOU3BOJACTBEHHBIX 3/1aHuit, Zg = 300
py6./m.

K',=432-935-300=1211760 py6.

K, — xamuTanpHble BIOXKeHHS B obopynoBaHue, py0.; onpenenseM 1o GopMmyne
4.5):

Ko=>C,Zp> 4.5)
rne Zg — 6anancoBas CTOMMOCTL 000pyIoBaHus, pyo.;
Ko = 1-610500+1-12000000 = 12610500 py®6.

IlpousBojicTBeHHass ceOGECTOMMOCTh M3TOTOBICHUS JeTANM CKIaibiBaeTcs U3
CYMMBI CJIEIYIOIIMUX COCTaBIIsONMX (4.6):

C=Cwm+Co.3+CatHe.ct Crp+ C+Cy+ Crp+ C s, (4.6)
rne Cy — 3aTpaThl HA OCHOBHBIE MaTepHalibl (33 BHIYETOM CTOMMOCTH pPeam3yeMblX
OTX0J10B), py0.;

Co; — ocHOBHas 3apaboTHas I1aTa IPOU3BOJCTBEHHBIX padodux, pyod.;
C,— nononHuTenbHas 3apaboTHAS MaTa NPOU3BOJCTBEHHbIX pabounx, pyo.;

H. . — oTuncnenns Ha coumanbHble HYXIbl, pyo.;
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Cyp — pacxojisl Ha CONEPXKAHKUE K IKCILTyaTaluIo 00opyaoBanus, pyo.;
C,, — obuIenexoBbIe pacXosl, pyo.;

C3 — obuiesaBosckue (00Mex034icTREHHBIE) PACXOBL, PYO.;

Cpp — IpoYMe NPOU3BOICTBEHHbIE PACXObl, pyo.;

C1.3 — TpaHCTIOPTHO-3aTOTORATEIBHBIC PACXOIBI, PYO.

IlepBbie 1IeCTh COCTABISIOIIUX IOJTHOM cebecTOMMOCTH 00pa3yloT LEeXOBYIO
ceOecTONMOCTE, a ¢ YY&TOM O0IIe3aBOACKHX (OOIIECXO3ANUCTBCHHBIX) W IPOUHX
pacxo/10B MOJIy4aeTcs ce0eCcTONMOCTh [IPOU3BO/ICTBEHHAS.

3atpaThl Ha MaTepran onpeaenseM o Gopmyne (4.7):

C,, =C, —q,11,, pyo./wur., “.7)
rae C; — crouMocTh (MJIM ONTOBAs II€HA) 3ar0TOBKHU, pyO./INT.; go — Macca OTXOIOB
(ctpyxxu), o= 3,2 — 2,7 = 0,5 kr; L], — onToBas ueHa orxonos, L, = 14 py6./kr.

Ilena 1 T otnmBKYM cransHol cocrasnser 85 000 py6. Orcrona 1eHa 3a 3aroToBKY,
paccmaTpuBaeMoii geranu: C, = 8§5000-0,0032 = 272 pyb®.

Cy=C,— qollp = 272 — (0,5-14) = 265 py6./1ur

OcHoBHyI0 3apaboTHYI0 marty pabouux-CTAaHOYHUKOB Ha i-I0 OINEpaumio B
ob1IeM BUJIE MOKHO paccuuTats 1o opmye (4.8):

Coz = Caui* K - Kp " T (4.8)
rae C,,,—cpelHasn yacoBas 3apaboTHas IUIaTa 10 Tapu(py pabounx, 3aHATHIX Ha i-OH
ortepanuu: — 1o 4-omy paszpsy — 100 py6./g9ei.-u.

K; — xoaddunuent, yuuTHIBAIONMI TpEeMUH, a Tak Xe JApyrue OoIUiaTel 10
gacoBoro ¢onma 3apaborHoi T1uiatel (3a oOydeHWE YYEHUKOB, PYKOBOICTBO

Opuranamu, 3a paboTy B HOUHBIE Yacel ¥ ap.), Ki=1,2;

Cozo10 = 100+ 1,2 - 1,15 - 45,33/60 = 104,3 py6. /T,
Cysp1z = 100+ 1,2 - 1,15 - 0,64/60 = 1,5 py6./urT.
Obmiast ocHoBHas 3apaboTHas IUaTa PadOYMX-CTAHOYHUKOB CKIIAIBIBACTCS U3

CYMMBI ITONTYYCHHBIX 3HAYCHUH:
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Cos = 104,3+1,5 = 105,8 py6./urr.
HononuutensHas 3apaboTHas mata cocrtaBiseT npumepHo 8...15% ot
OCHOBHOM 3apa0OTHOM IIaThI, TO €CTh:
C,= 1058 -12 % = 12,7 py06./1uT.
Enunsiil counanenslii Hanor cocrasnseT npuMepao 30 % oT cyMMbI OCHOBHOM U
JOMOHUATENBHOH 3apaboTHOM TUIATEL, TO €CTh:
He o= 30%-(105,8 +12,7) =~ 36 py6./1ur.
3aTpaTsl Ha CoOIepKaHME W IKCIUTyaTaluuio oOOpYIOBaHUS CKIAIbIBAIOTCS U3
3aTpar Ha 3EKTPOIHEPruio, Ha TeKYIIHe PEMOHT U OOCIyKuBaHue 00Opy/10BaHus, a
TaKKe aMOPTH3aLHKH 000PYIOBAHMUS.
3aTpaTbl Ha JIEKTPOIHEPTHIO pacCHUTHIBaeM 1o Gopmyie (4.9):

. NYCT HI—)

C, ‘t,;, PyO./1uT., 4.9)

rae Nyer — YCTAaHOBJIEHHAS MOIIHOCTD 2JIEKTPOABUTaTENIEH, KBT;
LI, — croumocts 1 kBT-4 anexrposueprau, LI, =2,74 py6./kB1-u.;
{, — HOpMa OCHOBHOI'O BPEMEHM Ha ONEpPaluto, 4.;

n — K03 PUIMEHT NONe3HOro JAeicTBUA deKkTpojasurates, # = 0,93;

45-2,74 (15,’71

Cs010,015 = 1° 0.93 pys )= 34,5 py6./wT.

Torna obume 3aTparsl Ha 3nekTposHepruto cocrasir: C,=34,5py6/mr.

AMopTrzanuo 000pyIOBaHHS paccHMThIBaeM 1o gpopmyie (4.10):

chi‘zb‘i 'Ha.oi
Gy = o , py6./1o., (4.10)

rae C,; — KoJIn4ecTBO CTAaHKOB Ha JaHHOMH ollepaluy, 1IT.;
Zyi — Ganancosas CTOMMOCTh 000pyHOBaHus, pyo.;
Hao — rogoBas HopMa aMOpPTHU3aUMOHHBIX OTYHUCHCHUH MO JAHHOMY BHAY

obopynosanus, H, o; = 12—15%.

110169 491,53'12

Caczc = 100-100 = 1220,4PY6-/IHT,
1:12000000-12
Ca(}}.s = w = 1440 pyﬁ./ﬁﬂf‘;
Jluem
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¥ C, = 26603,4 py6./wr.
IIpousseném pacu€t 3aTtpaTsl Ha TeKylIlHe pPEeMOHT W oOCIyXWBaHUe

obopynoBanus. IIpoJoKUTENPHOCTE MEXPEMOHTHOIO UUKIA OIpelfensieM o
dbopmyne (4.11):

T=2400-B; * Bum "By Br. 4% (4.11)
rIie Py — Xo3pOUIUeHT, YUNTHIBAOIIWH THI TIPOM3BOICTBRA (cepuitnoe), By =1,3;
By — xkooQduUMEHT, YyUUTHIBAIOWNHA YCIOBUSA DKCIUTyaTalldd (HOPMAJIbHBIE YCIOBHA
paboThl B MEXAHUUECKOM LIeXe), By =1;

By — xoadounmeHT, yuuThIBatOUMi poj obpabareiBaeMoro marepuasna (crais),

By — xoaddunment, yuuTHIBAIONMNE OCOOCHHOCTH BECOBOM XapaKTEpPUCTHKH CTAHKA

(nérxue u cpenume cradku jno 10 1), = 1.
T=24000 -1,3-1-1-1=312004
TTpoomKUTENbHOCTE MEKPEMOHTHOTO LKA (B Io/1aX) ONpeIeuM 1o popmy:ie

(4.12):
T
Ty "7 (4.12)

rae I, — nelicTBUTENBbHBIN rooBoit GoHI BpeMeHH paboThl obopynoBanus, 3840 u.

31200

y = ~ 8 ner.
3840

Yucino peMOHTHBIX oONepaluuii B LMKIE JUId  KpyNHble H  TOKENbIE
MeTamopexyimue craikd Becom 10-100 m. cocTaBiseT: cpeqHUX PEMOHTOB H = 2,
MaJIbIX PEMOHTOB 11, = 6 ¥ OCMOTPOB 1,= 27.

OrnpenenseM KodGOUUHEHT CPeIHUX Mg, MAIBIX Hy PEMOHTOB MU OCMOTPOB .,
BBITTOUIHAEMBIX 32 MEXPEeMOHTHbIA  1uki.  PasnennB  3HadeHWe 1N Ha
IIPOAOIDKUTENBHOCTE MEKPEMOHTHBIH HUKIOB B rogax 1, MOILy4YUM CPeIHION IO

PEMOHTOB U OCMOTPOB, IPUXOASINYIOCS Ha | roj sKcmyatanuu o0opyioBaHUS:

n, = % =34, n, % =075 n, “% =0.25.

C
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3HauyeHus KaTeropui CIOKHOCTH MEXAaHUYECKOUH U IIEKTPOTeXHUYecKoh yacTei
cootBercTBeHHO K, w K, s kaxkmoro Buaa oOOpYIOBaHUS TIPWBEICHBI B
crpaBouHuKe — g QpesepHerx crankor: Ky=13; K,=8, nns ToKapHBIX CTaHKOB:
K,~=12; K,=8.

OrmnpenenuM CyMMY PEMOHTHBIX €IHHUL MEXaHUUECKON M DIIEKTPOTEXHUYECKOH
qJacTeu:

YRyey =1-13+1-12 = 25,
2R, =1-84+1:-8=16.

KonugectBo peMOHTHBIX eauHUI] 00OPYNOBaHUSA, B CpPEIHEM BHIBOJAMMBIX B

TEKYLIMHA PEMOHT ¥ OCMOTPBI — JJIs1 MEXaHUYECKOH YacTH:
Ry = X Ryex "y = 25° 0,75 = 18,75;
Ry = ¥ Ryex "Ny = 25+ 3,4 = 85;
RE* = Y Ryex "N = 25-0,25 = 6,25;
JUJISL 3NIEKTPOTEXHUYECKON YacTu:
RYK = ¥R, . "n, =16-0,75 = 12;
RY* = ¥ R,,"n, =16-3,4 = 54/4;
R = ¥ R,,"n.=16-0,25=4.

Ilo xonuuecTBy peMOHTHBIX €AMHUIl, BBIBOJAUMBIX B pa3jinvHble BUALI PEMOHTA,
1 HOpMaTHBaM BPEMEHM Ha OJHY PEMOHTHYIO €IMHHUILY PACCHUTBIBAEM TPYI0EMKOCTH
PEMOHTHBIX padOT U OCMOTPOB, BBHITOIHAEMBIX B TeUeHUE 0jia — /I MeXaHUYeCKOH

HacTH!

THEX = RMEX. 61 = 1875 6,1 = 114,4:
THeX = RYMeX. (85 = 85 - 0,85 = 72,25;
THeX = RMEX. D35 = 625-23,5 = 146,9;
s BJIGKTPOTGXHHQQCKOVI qacTu:
TICK = RIMCK. 19 = 1212 = 14,4
TeK = R3MeK. 15 = 54 4- 15 = 816,
TR = RIK.7 = 4.7 = 28,
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YMHOXKass TPYyNOEMKOCTh HAa CpEeIHEYACOBYIO Tapu(HYIO CTaBKy, MOIydaeM
rogopoii  Qoux  3apabotHOM  mnaTel  padoYMX-PEMOHTHHKOB 1O Tapudy
(cpennemecstyHbIll okyan pabodero-peMoHTHHKA (0e3 ydéra HagdaBOK M IIpeMUid)
coctasiyisier 10500 py6./uen.- mec., unu (10500/8-20) = 65,6 py6./uen.-u.).

CxoppektupoBaB ¢ y4yetoMm pationHoro kosdduumnenra (Ky=1,15) u cpennuii
pasmep npemun (K;=1,2) nonyunm Tom0BO# (oHI OCHOBHOW 3apaboTHOW TIaTHI
PEMOHTHUKOB — JUISI MEXaHUYECKOH JacTu:

3n% =114,4-65,6-1,15-1,2 = 10356,4 py6.;
30 =72,25-65,6-1,15-1,2 = 6540,65py6.;
30% =146,9-65,6'1,15-1,2 = 13298,6 py6.;
IUIsE 3JIEKTPOTEXHUUECKOM YacTu:
30 =14,4-65,6-1,15-1,2 = 1303,6 py6.;
33 =816-65,6-1,15+1,2 = 73870,85 py6.;
3278 = 28-65,6- 1,15+ 1,2 = 2534,8 py6.

3arpaThl Ha MaTepual MexaHudeckoil yactu coctaBisitor 15% oT crouMocTH
obopynosanus (10 169 491,53 -15 % = 1525423,6 py6./ron).

JList anexTpruyecKoll yacT — aHAJIOTHYHO.

3aTpaTsl Ha MJIAHOBBIE PEMOHTHI COCTABIAIOT — JUISI MEXaHHYECKOH 4acTu:

3y = 10356,4 + 1525423,6 = 1535780 pyb6.;
e = 13298,6 + 1525423,6 = 1538722,25 py6.
JUTSE STIEKTPOTEXHUYECKOM JacTh:
3o = 1303,6 + 1525423,6 = 1526727,25 py6. :
e = 2534,8 + 1525423,6 = 1527958,45 py6.

OcHoOBHYIO 3apa0OTHYIO TJIaTy [ISXKYpPHOTO TEpCOHana pacCUHTBIBaEM 110
bopmyrne (4.13):

Brew = Nyewe " Tr - G- 1,15+ 1,2, pyb./rog, (4.13)
rIe Niex — YHCICHHOCTh palouMX, 3aHATHIX Ha MEXPEMOHTHOM 0OCIyKMBAaHHUHU,

PacCHHUTBIBACTCA 110 CYMMapI{OifII BCJIMHYHHE PEMOHTHBIX €IHHUIL] 1 HOPDMAaTUBAM:
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Y Ryext X R 25+16
Njew = — 25— = = 0,03 = 1yem
1650 1650

rae T; — neficTBuTenbHBIM rofoBoit GoHA padodero BpeMeHH OMHOTO AKYPHOTO
caecapsi, T; = 1920 1.
C; — cpennevacoBas TapudHas craBka, Mo 4-omy paspsay C; = 65,6 py6./gen.- 4.
(cpennemecstunblit oknan — 10500 py06./gen.-mec.).
3pex = 1-1920-65,6-1,15-1,2 = 173813,8 py6/rox,.
CymmapHble 3aTpaThl Ha TeKyILIHMe PEeMOHT M OOCIyXHBaHWE OOOpYIOBaHHUA

COCTaBAT!

173813,8 + 1535780 + 1538722,25 + 1526727,25 + 1527958,45
Cofo = 1000 = 6303 py6/wt

CHGHOB&TCHBHO, 0611{1/16 pacxodbl Ha  COACpXKaHue H  IKCIUIyaTauuio

000py10BaHUS COCTABIIAIOT CyMMY IOJIYUSHHBIX 3HaUeHAI:
Cyp = 34,5+ 2660,4 + 63030 = 8997.9 py6./mr.

ObulenexoBble  pacxoibl CKJIQABIBAIOTCA W3  3aTpaT Ha  aMOPTH3ALMIO,
cOZlepXaHue U TEKYLIMH PEeMOHT 37aHWii, Ha COJep)XaHWe WHBEHTaps, 3arpar Ha
BCIIOMOTaTe/IbHbIe MaTepHabl, H IPOUMX LEXOBBIX PACXOIOB.

CyMMy amMoOpTH3aLMM W 3aTpaT Ha COAEp)KaHWe W TEKYLIUI pPeMOHT 3JaHuit
ompenenseM no dopmyne (4.14):

H,.
B [263 1616 +Sn(acz +ﬁp3)]

Con= N , py0./1uT., (4.14)

rie Zg; — 0anancosas ctouMocTs 3anus, 690080 py6.;
H,, — romopas HOpMa aMOPTU3AMHMOHHBIX OTYHCICHHH IO IPOU3BOJICTBEHHBIM
3nanusM, H, .=2.8%;

2
Sh— ITPOU3BOICTBEHHAA TUIOIIAlb YHaCTKa, M |

2 s
Oe; — HOPMATHUB 3aTpaT Ha COICPKAHHUC Im IIPOU3BOACTBCHHLIX 3aHNH, Oe—10

py6./M2;
By — HOpMATHB 3aTpaTl Ha TeKyIIMH PeMOHT 1M IPOU3BOICTBEHHBIX 31aHMH, fy=1.5
py6.A
Jluem
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690080+(2,8/100)+432:11,5
1000

an - = 24,3 pY6/H_IT

3aTpaTsl Ha BCIIOMOTATelIbHBIE MaTepHalibl NPUHHUMAOTCA B pasmepe 3% ot

CTOMMOCTH 3aHHS, TO €CTh.

690080(3/100)
1000

Cpm = = 20,7py6/mT.

3atpaTsl o coiepxanuio uHBeHTaps — 1% oT cromMocTd 0GOpPYHOBaHHUA U

3IAHUS, TO €CTh.

3385500+(1/100)

C, =
H 1000

= 33,8 py6/1uT.

IIpoune nexoBbie pacxoiabl cocraBisior 1,5-2 % OT CyMMbl OCHOBHOM

3apaboOTHOH IIATHI IPOU3BO/CTBEHHBIX paboUnX, TO €CTh!
Crpou= 2% + 105,8py6/int = 2,2 py6./mr.

Orcrozia cymma o0IIe|eX0BEIX PacX00B COCTABIISIET:
C,=24,3 +20,7 + 33,8 + 2,2= 81 py0./uT.

CymMa 0011e3aBojICKHX pPacxojl0B ONpeneNseTcs YKPYHHEHO, B MPOIIEHTaX OT
OCHOBHOH 3apaboTHOM IUTaThl MPOM3BOJICTBEHHBIX pabouux: Mia cepuitHoro — 200—
400 %, to ectb C,= 300% - 105.8= 317.4 py0./mr.

[Ipoune mnpomsBoacTBeHHBIE pacxonbl cocTapismoT 10-15% o1 ocHOBHOU
3apabOTHOM TIATHI NIPOH3BOJACTBEHHBIX pabounx, To ecTh C.pp =12% - 105.8= 167,15
py0./1r.

TpaHCcopTHO-3ar0TOBUTENbHBIE PACXOABI COCTABIAIOT HpuMepHo 5-10% or
CTOUMOCTH 3aroToBKH, TO ecTh Coyr = 7% - 272 = 19,04 py06./1uT.

B rabnune 3 npuBeeHa CpaBHUTENbHAS KAIBKYJIALINS ce0eCTOMMOCTH U31eTus.

Tabnuna 4.3 — Kanskyssimms ce6ecTOMMOCTH W3S

HeticTyromuii 1IpoexTHBINA BapuanT
Ha Ha Ha
Ha
Haumenosanue crateil 3arpar H3ACTAE, | TIPOTPavMM LPOTpaMMmy,
H3Aeaue,
pyo. _
pyo. (1000nrr/ron)
1 2 3 4 5
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IIpononxenue Tabnunsl 4.3

1. OcHoBHBIE MaTepHaIBl 32 265 395 000

BLIYETOM OTXOJOB 265 395 500

2. TpaHcIOPTHO-3aTOTOBATELHEIS

' 19,04 1904

PACXOJIBI 19,04 1904

3. OcHOBHAA 3/11 TTIPOU3BO,ICTBEHHBIX

pabounx 110,47 11044 105,8 105800

4. JlonoauurtenbHas  3apaboTHas

mnara (12%) 15,9 1590 6,7 670

5. Otuncienus Ha COHAILHBIE

Hyx b1 (30%) 32,9 25080 19 1900

6. Pacxoanl 1o copepKaHMIoO W
50000 5000000 89667,9

IKCIUTYaTaly o0opy10BaHUL ) 8966792
2238 3357000

7. O0me3aBoJICKUE PACX0 b 168,142 168140
22.5 2250

8. O6menexoBbIe pacxoasl 12,06 1206

Wroro: mpouspocTBeHHAs

¢ce0ecToOMMOCTh 7921,71 8793868 90213,6 9390357

1. BHenpou3BOACTREHHEBIE PaCXOb!

(5% oT TIPOU3BOACTREHHOM

ceOecTOUMOCTH) 396,08 439693.4 4510,7 469517,85

2. Ilpoune wmanoru, BKIIOYAEMBIE B

cebectoumocth (5% OT OCHOBHOH H

JIOTL3/T1) 6,4 12634 3,12 31200

Wroro: nossas cedecTouMOCTh 8324,19 9246195.4 90727.4 9860186.,8

TEXHOJOTHUYUCCKOT O ITPOLIeCCa 1 UX aMOPTH3alIHA.

B Ttabmuue 4.4 mnpuBeleHa KalbKYALMS OCHOBHBIX (DOHIOB ITPOSKTHOTO

Yism.
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Tabmuna 4.4 — Kanpkynsiust OCHOBHBIX (DOHIIOB IIPOSKTHOIO TEXHONOIMYECKOro

npoiiecca U UX aMOopTU3aLHs

AMoprizanms
Cymma,
Hamvenosanne 3arpar Hopma, Cymma,
pyo.
% TEIC. PyO.
1. KanuramsHbie 3aTparhl Ha 000pyIOBAHHE 12610500 12 1513296
2. KamuraneHele 3aTpaThl Ha 3/[aHUA U
1211760 4 48470,4
COOPYKEHNS
3. CTOMMOCTE U3MEPUTEILHBIX IPUOOPOB U
JPYroro AoporocTogero uacTpyMenta (<1% or 126105 10 12610,5
CTOMMOCTH 000PYIOBAHMS)
4. CTOMMOCTH IPOU3BOICTBEHHOTO U
xo3sticTBeHsOro MuBeHTaps (1-5% 0T cCyMMBI 378315 20 75663
3arpar Ha obopynosanue v 31aaust) 1%
5. Tpancnoprusie cpeactaa (1-3% oT CTOMMOCTH
P PHbE e ( 252210 16 40353,6
obopynosanus) 2%
Hroro: 14578890 - 16903935

Anann3 6e3y0BITOYHOCTH MPOeKTa HPOBOAUTCS C MENBIO OIEHKH KPHUTHYECKOTO
00bEMa POM3BOACTBA Ay, IIPUM KOTOPOM NIPUOBUIE CTAHOBHUTCS HYJEBOMH, TaK Kak

BRIpYUKAa OT peaju3alii COBNAfaeT ¢ U3Iep)KKaMu IpousBojcTBa. (CpaBHeHHe

KPUTHYECKOro 00béMa NpPOU3BOACTBA (TOYKM 0e3YOBITOYHOCTH) C IUIAHMPYEMbIM
00bEMOM A, T03BOASET ONpeleNuTh TaK Ha3zblBaeMbll 3amac  MPOYHOCTH
NIPOU3BOACTBA.

Touka 06e3yObITOUHOTO 00BEMa MPOW3BOACTBA PACCUUTHIBACTCS 0 JIAHHBIM

TabMUB! 3, YUUTHIBAIOIMM 3aBHCHMOCTL 00BEMOB peasaluyi V', U 00LMX OTHBIX

m3gepxek C,; or 00BEMOB BBIIIYCKA W peanu3aliii B HATYPAJIbHOM BBIpaKeHUM A U3

dopmyer (4.15):

Vp = I—I.Al‘b
(4.15)
C,=aA,+B,
Jluem
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rae 11— uena usnenus, pyo./mr.;

C,, — cebecTouMocThb BEITyCKa, py0./TOM;

a — NepeMeHHbIe H3ePXKKH Ha eMHUILY NPOAYKLUUH, pyO./1T.;

A, — rooBo# 00beM BBITYCKA, IIT./TOI;

B — nmocTosHHbBIE H3IEPXKKH HA BECH BHINMYCK, py0./ToA.

K HepeMeHHOﬁ COCTARJISTIOMICH ce0eCcTONMOCTH YCIIOBHO MOXHO OTHECTH

CTOMMOCTEL OCHOBHBIX MAaTCpHalIOB C y‘IéTOM TPaHCIIOPTHO-3arOTOBUTCIIbHBIX

PacxXod0B, 3aTPATRI HA 3apa60T;Hyfo INIaTy, BKIIXO4Yasa OCHOBHYIO, JOIIOMHUTCIIBHYIO, B

OTHHCJICHM Ha COUUANIBHBIE HYXJIBI. K YCIIOBHO-NIOCTOSIHHBIM  3aTparaM MOXHO

OTHECTH PacXOibl 10 COACPKAHUIO M IKCIUIyaTaluu oOOpyIOBaHUS, OOMIELEXOBLIE,

06111333801101(1/13, Ipoyne HNpOU3BOACTBCHHLIC U BHEIPOUIBOACTBEHHBLIC pAacXOIbl H

HaJIOI'H, BKIIIOYACMBbIC B cebeCcTOUMOCTS.

Pesynprarer pacuéToB cBeieHbl B Tabimme 4.5.

Tabmmua 4.5 — AHanu3 6e3yOBITOMHOCTH TTPOEKTa

Cymma Crpyk-
Ha TYpa,
Tlokazarens Ha JeTalb,
nporpammy, |B %
pyo.
pyo. K lieHe
1. llena I[=1,5-C=12486.3 12486628 100
2. Ilepemennrie uzepxkn  |A= 112,514 11251,4 7,7
3.ITocroanusie n3gepxxkun | B = 4162 9024960 59
4. TTpubeu1n [M=1]-C=4162 416200 33,3
5.BanoBas Mapxa (Bknax) |B+11= 944116 9441160 —

Kpntryecknii o0beM IpOM3BOACTBA B HATYpalbHOM BBIPAKEHUH MOXKEM

onpeneanTsb 1o popmyne (4.16):

B

Amin = L'[_a ’ IfIT./fOﬂ. (416)
9024960
Amin = 12486,3-112,514 729wt /roz
fluem
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,Hﬂfi OHCHKHN  HOJNYYCHHOI'C  3HA4YCHUIA Anin  HeoOXoIumo PacCHUTaTh

OTHOCUTENIbHBIN 3anac npo4yHocTH no Gopmyie (4.17):

_A-A

§=—— 100 %; 4.17)

_ 1000-729 o — 0
o o0 100% = 27,1%.

Ha pucynke 4.1 nokasan rpagux 6e3yOBITOYHOCTH NPOSKTA.

Pacuém cpoxa oxynaemocmu.

Jns pacuéra 3HAYEHMS CPOKa OKYMaeMOCTH T BOCmoib3yemcs QopMynoi
(4.18):
T o :_"‘;‘D (4.18)

e Kcym — KalTUTAJABHbBIC BJIOXKCHUA (I/EHB@CTPIHPII&) B CTPOUTEINLCTBO M OpPrablM3aliHio

pabor, pyo.;

T — GanarcoBas puObUIL ¢ YuETOM KodhdunuenTa Haora Ha Impuowlib (&, , = 0,76);

@ — aMopTH3AIMOHHBIE OTHUCIEHUS, PYO.

pUB/ 208

U=637257% T  Towa
T Bespemowormy /| Mpudsine e aNB
C= 4248360 L /ol
B=3760086 T 1
2000000 f
oo T

Pucynok 4.1 — 'papuk 6e3yOBITOUHOCTH IIPOSKTA
B obmem cnydae KanuTaldbHble BJIOKEHHS (MHBECTUIMM) B CTPOUTENBCTBO U
opraruzanuio pabot (K ) M0 BBITYCKY HOBOI NPOIYKIHMH BKIIOYAOT B ceOs:

KLW{ = Kﬁp + KO(’) + Kcorxp + KHI&OKP:

fluem

15001.2016.290.00.00 110

Uzm. | Tucm Ne dokym. f1odnuce | Jam




rae K, — npsMble KanuTanbHble BIOXKEHU, PyO.;
Ky — MUHUMAaNBHO HE00X0AUMBbIe 000POTHBIE CPENICTRA;
Keonp — conpsbxEHHBIE KaNUTAJIbHbIE BIOKEHUS, py0.;
Kunoke — kanutaneHbie BoxkeHus 8 HUOKP.
Cymma (Kgs + Keonp + Kimioxp) mpeBocxogut Ky, B 2-5 pas. Ilpumem cpennee
3HAYEHUE:
Kos + Kcorip + Kunokp = 2'Knp-
Orcrona:
Keyn = Kip + Kog + Keonp + Knnoxe = 2+ Kgp= 2 - 14578890= 29157780 py6.
banarncosaa npubeine ¢ yuémom kosgduynenma nanoea Ha NpubLLIL COCMABUM.

IT=9441160- 0,76 = 7175281,6 pyb.

Orcrozna o gpopmyine (4.19):

Kcyr«l
Tox = 7 (4.19)

T = 29157780
OK ™ £175281,6+1690393,5

= 3,2 roja.

Ha pucynxke 4.2 mnoxazan rpaduk JEHEXHBIX IIOTOKOB IMPOEKTHOTO

TEeXHOJOI'MYSCKOIO 1Iponecca.

95850437 4 d )
v ool f vl

s

1000000

obaar.

T z0thi

Pucynok 4.2 — I'paduk IeHEXKHBIX IOTOKOB NPOEKTHOTO TEXHOJIOTHYECKOro

nponecca

fluem
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Pacuém cosoxvnrbix KAnumai08104CeHull.

BenuuuHa HayanpHOrO KaluTalla ONPEACNAeTCs Kak CyMMa pasiddHOro BHUIA
KarnuTaIbHbIX BIOXKEHUH, HEOOXOMUMBIX [UIs 00pa30BaHUA, OPraHKU3alUY ¥ CO3JaHUs
HOBOT'O TPOW3BOJACTBEHHOrO yYacTKa Ha NpPEANPUSTAH U PACCYUTHIBAECTCS IO
dopmyrne (4.20):

Ko =Ky + Ko + Koo, (4.20)
rae K,,— npenpon3Bo/iCTBEHHBIE 3aTPAThI, THIC. PYO.;
Koy — Brio:KeHHS B OCHOBHBIE QOH/BL, ThIC. PYO.;
K. — BIIOJKEHHS B 000POTHBIE CPENICTBA, THIC. PYO.

IlpennponssonacTeeHnble 3aTparhl Ky, CBA3aHBI ¢ IPOBEJEHUEM MAaPKETHHIOBBIX
Ycclle10BaHuH, Hay4YHBIX UCCIIeIOBaHUHA, OIBITHO-KOHCTPYKTOPCKHUX,
TEXHOJOTUYECKUX, TPOEKTHBIX ™M  JIPYrHEX BUAOB pabdoT 1O  CO3AaHHIO
MTPOM3BOACTBEHHOI0 yyacTKa. B JluniomMHOM IpoekTe 3TH 3aTpaThl OTCYTCTBYIOT, TO
€CTh PaBHBI HYIIO.

Heobxonumele BiOXKEHHS B OCHOBHBIE (OHIBI onpeneneHbl panee. Jlns
OTpe/ieNIeHnsi CTOMMOCTH 00OPOTHBIX CPEJICTB B JIUMIJIOMHOM IPOEKTE BOCTIOIb3YEeMC s
yIPOLIEHHBIM crioco0oM — 10 % oT 0CHOBHEIX (OHIOB, TO ecTh 1o popmye (4.21):

Koe = Kog'k, (4.21)
rae k= 10 — koapPuureHT CTOMMOCTH 0OOPOTHBIX CPEJCTB OT CTOUMOCTH OCHOBHBIX
bonmos, %.

Torna Kyp = 14578890 py6. u, cnegosarensno, K, = 0,1 14578890=1457889
pyo.

Torna:

K, = 14578890 + 1457889= 16036779 pyo6.

Pacuém noxazameneii s¢hghekmusnocmu npoexma.

Tabmuna 4.6 — [ToTok peanbHBIX ISHEr OT ONepPAlHOHHOMN AesSTeIbHOCTH

Haumenosange rnoxasares 3HayeHus
1. Llena npoayxuuu, pyo./uIr. 12486,3
2. O0beM npojasK, Uit./To 1000

fluem
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[Ipononxkernue tadmuusl 4.6

3. Beipyuka ot peanusaiu (3 = 1 x 2), ToIC. py0./ro] 12486300
4. [lepeMeHHbBIE H3ACPKKH, ThIC. py0./TO1 11251,4

5. TlocTOsIHHBIE U3/IEPKKH, THIC. pyD./TOJ 9024960
6. IlpuGemes 10 BrReTa HamoroB (6 = 3 - 4 -5), ThIC. 3450088.,6
7. Hanoru u c6opri, ThIC. py0./TOT 1084609,7
8. UucTas mpubirts (8 = 6- 7), TeIC. py0./TOX 2365478.,8
9. AMoptuzamums, Teic. pyb./Tox 1690393,5

10. YucTslif DpUTOK OT ONepalluoHHOM festensHocTH (10 =
4055872,4

8+9) , TeIC. pYD./TOA

Hasroru 1 c60psl paccunThIBArOTCA 110 YIPOUIEHHONH METOIMKE.
Hanor na umymecteo H, ipu craBke 2 % onpeaensercs no gpopmyne (4.22)
H,=0,02-K,, (4.22)
rae K, = 16036779~ cyMmapHble KanMTalIOBIOKEHHS B OCHOBHBIE M OOOpOTHBIE
donzpl, pyo.;
H, = 16036779-0,02 = 320735.6 py6.
MecTHpie 1 Tpoune Hajoru U coopsl Hy, ycioBHO onpejensirorces B pazmepe 5 %
OT NpUOBLIN 10 BbIYeTa Hanoros I
Hy, = 0,05- T1,=0,05- 3450088.,6 =172504.4 py0,
rae 11, = 3450088.6— npubsinb 10 BRILIATHL HATIOTOB, THIC. PYO.
Hanor na npudswie npu craske 20 % onpeaensercs no dpopmyie (4.23):
H,, = 0,2-(IT, -H, - H,) (4.23)
H,p= 0,2:(3450088,6— 320735,6— 172504.,4) = 591369,7 pyb.

Onpedenenue onmoeot yeHoi.

Jis peanuzanyy KOHCTPYKIMK Ha CTOPOHY HEOOXOAMMO YCTAHOBUTH ONTOBYIO
HeHy Npernpuatas no popmyie (4.24):
Ho = C + 11, py6./wut (4.24)
rae C — nmonHag cedbecTonMOCTh IeTany, pyo.;
I1— npudsuis, pyo.,
Lomr = 90727.4 + 4162=94889.4py6./wuT.

fluem
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Yucmoiil duckoHmuposantuii 0oxod (Y/[J]) — onpenensercs: Kak CyMMa TeKYyIIUX

5 (peKToB 32 BeCh pacuETHBIN MepHOJ, IPUBEIEHHAS K HAYaTbHOMY IHAry pacuéra 1o

dhopmyne (4.25):

UYL= (17 + 4)- ()Y 1 b (4.25)
E- (1 E)
rae 11— mpuGsins (Tabmuua 6), Teic. pyo.;
A — nepeMeHHbIe M3epxKH (Tadbnuua 6 ), pyo;
K, — unBectunuu, pyo.;
T =4 — ropusonTt pacuéra, roz;
E = 0,25 — xoappuumenT npupeseHus.
Torna, ¢ yuéToM BceX JOIYIIECHMM:
(1+0,25)*

YA/4 = (3450088,6 + 11251,4) - — 16036779 = 15583680 > 0.

0,25'(1+0,25)*
YJ1J1 = 15583680> 0, cieyopaTenbHo, peau3anns npoexra >3ppeKTHBHA.
DKOHOMMYECKUH cmbic Tiokazatens YJJ[ MoxHO HHTEpPNpeTMpOoBaTh Kak
pe3ynbTaT OT peaju3allvi TPOeKTa, IoyJaeMbld HeMeJIeHHO [ocle MPUuHSTUSA
pemieHHss 00 OCYIIECTBIEHMW JAHHOTO TpOeKTa, TaK Kak MNpH ero pacuére
yuuThiBaeTes BpemeHHol daxrop. OmnHako senmunHa YJ1J] He yunThiBaeT pazmMepon
IIPOEKTA.

Huoexc doxodnocmu — OTHOCUTENbHBIN ToKazaTelb 3QPEeKTUBHOCTH NPoeKTa 1

npezcrasisier coboit B 00leM BHe OTHOIIEHHEe CYMMBI NPUBEAEHHBIX 3D ({eKToB K

BE/TMYUHE KaNUTAIOBIOKEHNH paccuuThBaeTcs 1o Gopmyie (4.26).

_ 1 1+E)
Wi @A) e o1 (4.26)
(1+0,25)*
Ui = - (416200 + 11251,4) - =102 >1

16036779 0,25- (1 + 0,25)*
Tax xaxk U1 = 1,2 > 1, crnenoBaTtenbHO, NPOEKT cuutaetcs 3OPEeKTHBHBEIM U 3TO

COOTBETCTBYET 3HaueHuto YJ1J1 > 0.

Buympeniaa nopma doxoonocmu (BHJ[) — nokazarenb 3¢pHEeKTHBHOCTH NPOEKTa,

NPeCTaBIAIOIUNE co00i Takyld HOpMY IUCKOHTA Ky, TpU KOTOPOH BeJIMYMHA

fluem
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npuBe€HHBIX 3G(GEKTOB paBHA INPUBeNEHHBIM KalUTANOBIOKEHUSIM, MOXKHO
paccunTtaTh 10 popmyse (4.27):

T R Vil
> o EBH => i 4.27)

1=0 1=0 H)

(1 +E BH )[ -1 — K(f::v’M
By A+ Ey, Y I+ Dy, ,

(1+Eg)T-1 29157780
Egy(1+Egi)T 3450088,6+11251,4

Epy=0,8 —82=282,
E,Bvl“iv: 0,85 - 8,2 = 8,25.

= 8,2,

Oxonomuueckuit cmpicn BH/I orpakaer MUHMMAJIbHO JOMNYCTUMYIO OTHAdy Ha
BIOXKEHHBIM  KamuTaJl, [pHd KOTOPOH HMHBECTOpP HpeAmouTeT ydacTue B
ANbTEPHATUBHOM IIPOEKTE TeX e CPeJCTB ¢ COMOCTABUMON CTerneHbid pucka. B
ciyudae, korna BH/I pasaa umm Gonbiie TpeOGyeMoil uHBECTOpaMu HOPMBI JIOX0/a Ha
KanuTal, MHBECTHLUMM B JaHHBIH INpOeKT onpaBiaHbl. B mNpoTUBHOM ciyuae
WHBECTUIINHN B JTAHHBIM MPOEKT HEleaeco0d pa3HBbl.

IIpoctas nopma npudsumm (ITHIT) — aT0 rapanTupoBaHHbIi YPOBEHb NOXOAHOCTH,
CIIOKUBILIMICS HA PHIHKE KATTUTAIOB.

JU1s mpoeKTHOTO BapraHTa MOXHO paccuuTaTh 1o Gopmynam (4.28):

IHHH = vﬁ" s
CYM
ﬁp = Hz; ’kﬂ.ﬂa (4.28)

I, = ([1 o~ Crox ) Ay ,
rae I'l; — 6anancosas (oOmas) npuObLIL;

Ky — k03d Guiment, yYuThiBArOLUMIT HANOT Ha TIPUOLLIb, ki = 0.,7.
= (12486,3-90727.4)- 1000 = 78241100 py®.

I, = 78241100 -0,7 = 54768770 py0.

[THII = 54768770 = 0,16.
29157780

Texnuxo-skonomudeckue nOKazameiu.

fluem
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TexHUKO-3KOHOMHUYECKIE MOKa3aTeIu MNPOCKTHOI0 TEXHOIOIMYECKOI o IIporecca

cBeneHsl B Tabmie 4.7.

Tabmnuna 4.7 — TeXHUKO-3KOHOMUYECKHE [T0Ka3aTeaIu

B una IIpoexTHBIN

Ioxaszatean reXHOJIOTMHECKHIA
A3MEPEHIS
[iporecc

1. 'onosas nporpamma LT 1000
2. Ilonnas cebecTouMoCTh pyo. 907274
3. OnroBas 1eHa npeanpusiTis pvo 12486,3
4. Bripyuxa pyo. 12486300
5. Uucras npudsuib pyo. 2365478.8
6. NuBecturmu py0. 16036779
7. IIpocTas HopMa NIpUOBLIH % 20
&. Cpox OKymaemMocTH rox 3,2
9. Touka 6e3yOBITOYHOCTHI TIT 729
10. Y11 pyo 15583680
11. BHJ - 0,8
12. Inexc peHTabenbHOCTH - 1.2

Yism.

Tluem
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5 BE3OITACTHOCTD XUSHUJAEATEJIBHOCTU

5.1 Amnanus CIIPOCKTUPOBAHHOIO BapHaHTa TEXHOJIOTHHECKOrO IMpoHecca Ha

HaAIYUC NOTCHINAIIBHO OITaCHBIX U BPCIHBIX éaKTO:pOB

Ucxonnsie ganubie: nerans — Croiika KH 1832-400.02.02.01; marepuan — Ctans
0912C T'OCT 19281-73; macca 3arotoBku — M3=52,1 kr; Macca neramu — My=45 «r;
rabapuTHBIE pazMepsl getanu — 731x270 mm.

JlaHHas 3aroToBKa HMMeeT [OCTAaTOYHO OONBIION Bec, YTO INPUBOIUT K
HEOOXOAMMOCTH HCIIONIB30BAaTh KpaH-0anKy JUIsi YCTAHOBKM Ha CTAHOK W CHSTHS
W3/enus CO CTaHKa.

TpancrnopTHpoBKa 3aroTOBOK €O CKJaja 0 METALIopexymero o0opyaoBaHus
OCYLIECTBIISIETCS C IIOMOUIBIO MOCTOBOI'O KpaHa.

B rexHosornueckoM npoiiecce uig oopadorku aeranu «CToiKa» npuMeHsroTes
cranok WELE LB 321. BcnomorarenbHoe o0OOpyIOBaHWe: MOCTOBOIl KpaH
rpysonoasémMuocteto 5000 kr., kpan-Oanka rpyszonogabémHocteio 300 kr.
Ob6opynosanme cootBerctByer [OCT 12.2.003-82 CCBT «O6opynoBanue
npouspoJicTBeHHoe. O61me Tpebopanus 6ezomacHocTH», I'OCT 12.2.009-80 CCBT
«Cranxu Mertaimmoobpadarsisatomue. Obmue tpebosanus k 6eszomacHoctu» u I1b 10-
382-00 «IIpaBuna ycrpoicrsa # 0e30nacHoi paboThl IPY30IOABEMHBIX KPAHOBY

IIpumensgeMblll pexXylui MHCTPYMEHT B JIaHHOM TEXHOJOTHYECKOM Ipoilecce:
¢bpessl Topuessie ¢ CMIT; xonuessie dpessl; ceepiia ¢ CMII; cBepiia MOHONUTHBIE;
MEeTUHKHU; pe3bOoBbIe (hpe3sl.

Hanbornee onacHeM siBaseTcss nHcTpyMenT ¢ CMIT

Beck uHCcTpyMeEHT TTpH 00paboTKe 3aKPBIT 3aIMTHAIMHA YCTPOUCTBAMM CTaHKa, H
OITACHOCTH HE NPECTABISIOT.

Hcnonp3yeMpl pexymMii MHCTPYMEHT XpaHUTCs B cneuuwanbHoi Tape. Ilpum
paboTe pexymnero HCTpyMeHTa coOI0AI0TCS IpaBIiia [0 TeXHUKHA 0e30MacHOCTH, a
UMEHHO: 00ecneynBaeTcsd KOHTPOJIb 38 KpeIUICHHEM pexyllero HHCTPYMEHTa B

ACPKATCIIX, PEHCACPKATCIAX, OIIpaBKaX; TMNPOBCPACTCA KpPCIICHHC CMCHHBIX

fluem

15001.2016.290.00.00

117

Uzm. | Tucm Ne dokym. f1odnuce | Jam




MHOTOT'PAHHBIX TUIACTHH, a TAKXKe KOHTPOIUPYETCS U3HOC PEKYIIEr0 HHCTPYMEHTa B
npoiecce paboThl ¢ MOMOILIBIO YIPABIASIOUEN TPOrpaMMBL.

Bce mpucniocobnenmss npuMeHsieMble B TeXHOJIOTMYECKOM  Iipolecce
cootBercteyror I'OCT  12.2.029-88 CCBT. [Tlpucnocobnesus  CTaHOYHBIE.
TpeGoranns 6e30MaCHOCTH.

Bubpauus.  Ucrounukamum  BHOpauum  sABISETCS.  NPOM3BOJCTBEHHOE
obopynoBaHwue.

Hopmuposannsie 3nagenus Budbpauuu no 'OCT 12.1.012-90 CCBT npusenenst
B Tabsme 5.1.

Tabnuna 5.1 — 3ravenus Bubpaun o 'OCT 12.1.012-90 CCHT

CpennexBa/ipaTHYHOE 3HAHUEHNE BHOpANK B OKTABHBIX [10J10CaX
CO CpeHEereoMeTPUYESCKON YacTOToMH, 't
Ha
ITOCTOSIHHBIX
1 |2 4 8 16 31,5 63 125 | 250
pabounx
MecTax
Obuias
Texnonoruye
- 11,3 0,46 |0,22 0,2 0,2 0,2 0,2 -
cKas
BUOpanys

Taxk kak upuMmeHsemoe obopylopaHue coorBeTcTByeT Tpebopanusm ['OCT
12.2.003-82 CCBT «Ob6opynosanue npouspoacTeerHoe. OOmue TpedoBaHUA
oezonacHocti» 1 I'OCT 12.2.009-80 CCBT «Cranku MeramnooOpabaTsiBarouiye.
O6mue TtpeGoBaHWst K 0e30MaCHOCTH», TO YPOBEHb BHOpALlHM He IpPEeBbILIAET
MpeAeNnbHO AOIMYCTUMBIX 3HAUCHHUH.

Isintb, 0Opazyromascs npu 06paboTke U crnocoObl 60pbOBI.

IIpu obpaboTke cnnaBa oOpazyercsi Menkas Iblib. E€ comep:kanue B Bo3ayxe HE

3 .
JOJDKHO ITPeBLIIIATE Smr/m. ):[JI}I o0ecneueHns PTOro NpCaIaracTCA:

fluem
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[epMETH3UPOBATE CTaHKU [ MEHBIIEr0 H3HOCA, HEPUOIUYECKU CJEeJUTh 3a
COCTOSIHUEM BO3AYIIHOM cpeisl B Lexe; NPedycMOTpeTh YCTpoiicTBo oOmei
BEHTUJIALIMU.

Illym. B TexHuke OCHOBHBIC HCTOYHHMKH LIyMa — pa3jdyHble ABUTATEId ¥
MEXaHM3MBIl. 3HAYEHNE YPOBHA 3BYKOBOTO JIABJIIEHUS HAa PAacCTOSHUM 1M OT HCTOYHUKA
nIymMa MeTaiopekyllero cranka coortsetcTsyer 70 nb. HopMupyembie mapameTpst
myma Ha paboumx mectax onpenenensl [OCT 12.1.003-83 CCBT «llym. Ob6mue
TpeboBanus OesonacHocTu» Tabnuua 5.2. B HUX ycTaHOBIEHbL IOIMYCTUMbIE YPOBHU
3BYKOBOI'O JaBJICHUSl B aKTUBHBIX I[10JIOCAX YaCTOT, YPOBHHM 3BYKA M DKBHBAJICHTHBIE
YPOBHH 3BYKa.

Tabmuua 5.2 — YpoBeHb HiyMa Ui ocTossHHbIX pabounx mect o ['OCT12.1.003-83

CCBT

YPpoOBeHE 3BYKOBOI'O JlaBeHus B b 1 OKTaBHBIX I0J0CAX CO YpoBHU 3BYyKa
CPEHEr€OMETPHUECKIMMU YacToTaMu, | It

63 125 250 500 1000 2000 4000  |8000
99 92 86 83 80 78 76 74 85

Tax xax mnpumeHseMoe oOopyaoBaHue coorBeTcTByeT Tpedosanusim ['OCT
12.2.003-82 CCBT «Obopynosanue npouspojcTBeHHoe. OOwmue TpedoBaHUA
6esonacroctn»y u ['OCT 12.2.009-80 CCBT «Cranxu meramoobpabaTrsiBaroniye.
Ob61me TpebopaHusa K 0e30MacCHOCTUY, TO YPOBEHb LIYMa He IPeBbILIAET [PEeAeibHO
JIOIYCTHMBIX 3HAYEHUH.

COX. Hcnonb3oBaHue CMa304HO-OXJIAXKIAOUIMX KUIKOCTEH  OKa3bIBaeT
OTpaBIIAIONIEE U pa3sipakarollee BO3AeHCTBHE Ha OPraHU3M.

B npouecce Mexanuueckoil o0paboTkM Ha METAIOPEXKYUIMX CTaHKax
npumensiercs COTC, xoTopas crmocoOCTBYeT TOBBIICHHUIO PEKUMOB pe3aHus,
CTOMKOCTH MHCTPYMEHTA, CHIDKAET 3alblIeHHOCTh paboueii 30HbI. B xauectee COTC
ucnonssyerea 5% pactrop Akson-10 TY 0258-073-00148843-2000. Ilonaua ero B

p360‘iy10 30HY OCYIUCCTBIACTCS MCTO0M HOJINBA. OpI'IeHTI/Ip()BO‘iHbIe KOJIHYCCTBA
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[apoB BOJbl M TYMaHa 3MYNIbCUH, BbIAENAEMBIX 3a OUH 9ac paboThl CTaHKa B pacyere
Ha 1 kBt MouHoCcTH npuBeeHo B Tabnuue 5.3.

Tabmuua 5.3 — BslaeneHue napoB BOABL M TyMaHa SMYJIbCHM 3a 4ac paboOThI

obopynosanus
Maccea, r/yac
ObopynoBanue
ITapst BoIBI Tyman aMmynscun
Meramtopexylue cTaHKu 150 0,0063

Meponpusatus, npoBoauMble mpu ucnonbizopanun COX:
Ucnonszoranne COX B TEXHONOrHYECKOM IIpoLEecCe IOJHOCTBIO OTBEYaET
TpedoBanuamM [ OCT 12.3.025-80 «Oobpabotka MeTamwnoB pezaHueM. 1peboBaHus

0e30I1aCHOCTHY.

5.2 Mepornpusitisi ¥ cpejcTBa I10 CO3/IaHuI0 0e301acHbIX U Oe3BPe/IHbIX YCIOBUM

TpyJia

MukpoknuMaT NpoM3BOACTBEHHBIX NMoMelleHuid. Kareropus pabot 1o ypoBHIO
BHEPro3arpar OCHOBHBIX TPOU3BO/ICTBEHHBIX pabounx cooTBeTcTRYeT lla.

HopMmupyemble mapameTpbl MUKPOKIMMATa HE JOJKHBl BHIXOAMTH 3a IPEIebl
HOPMATUBHBIX BEJIMUUH, TPUBEIEHHBIX B Tabmuie 5.4,

Tabnuua 5.4 — HopMmupyemble rapaMeTpbl MUKPOKJIMMATA

Kareropus v
Cxopoctb
padoThl no 0 OrHocuTenpHas
Tlepron rona t Bozayxa, C JBUKEHUSA
YPOBHIO BJIAXHOCTH, %o
Bo3nyxa, /[ m/c
sHepro3arpar
XOIOIHBIN,
ITa 19-21 60-40 (n075) 0,2
[IepeXOHBII
Tennbiit Ila 20-22 60-40 (75-55) 0,2
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BoinonHenue 3THX HOPM OCYIUECTBASETCS IyTEM IIPOBEISHUSA CIeYHOMIHX
MEPOIPUATHIL: 32 CYeT BEHTWISLUM B TENNBIA NEpHOJ roja ¥ 3a CHeT BEHTHJIALUM,
OTOIUIEHUS B XOJIOHBIN nepuon roja.

TIpu obpabGoTtke 3arotoBku u3 ctamu Marepuana 0912C obpasyercs cTpyKka
HaJIOMa.

OTBOJ CTPYXKH OCYIIECTBISICTCS ¢ NOMOUIBIO LIHEKOBOrO KOHBeHepa CTaHKa
BeiOparHoro «'OCT 12.3.025-80. Cucrema craHmapToR 0e30MacHOCTH TpyAa.
Ob6paboTtka metaioB pe3anueM. Tpebopanus OezomacHOCTU», Aajlee Ha PYUHBIX
Tenexkax. Haja3op 3a BBIMOJHEHMEM TEXMNPOLECCa OCYIUECTBISETCS HHXKEHEePOM
OpraHM3alui.

TexHuuyeckde cpeacTBa M OpPraHU3aLMOHHBIE MEPOIPUSTUS [0 3alllUTe OT
MOJIBIDKHBIX HacTedl 00opyNoBaHus U pa3jieTaromieiicss B mpolecce pe3anusi CTPYXKH.
[ns  cnpoeKTHpOBaHHOTO Texmpouecca IIpPeAyCMaTpUBAIOTCS CHEAYIOIIME BHIBL
3alIUTHl:  OTPaHMYMBAIONINE, 3aKphIBAIOUIME JOCTYIl K  ONACHBIM  HacTiM
obopynosanus. [Ins 3TOro uMcCHone3yroTcs 3alIMTHBIE KOKYXH, IIHTHI, DEIIETKH,
cetki. OrpaxkaeHus JOILKHBI OBITh JOCTATOYHO MPOYHBIMU, HAJEKHO KPEMuThCH K
byHAaMEHTY WM 4YacTsAM CTaHKa; CUTHAIM3UPYIOUIHE OKPAacKH OIACHBIX dacTei
0o0OpyIOBaHMSA  KPACHBIM IIBETOM; JUIS 3allUThl OT pazjieTaloleiics CTPYXKKH H

aOpa3suBHOH IMBUIH UCTIONB3YIOTCS OUKH.

5.3 Mepormpusitus 110 37eKTpo0e3011acHOCTH

OpraHu3alniMoOHHble MEPONPUATHS 1O 3IEKTPOOE30TaCHOCTY HA TPEANPHSITHN:
CBOEBPEMEHHOE W KaueCTBEHHOE IIPOBEJCHHE TEXHUYECKOTo OOCIyKUBaHUS,
IUTAHOBO-TIPEAYIIPEIUTESIBHOTO  PEMOHTa,  HUCTBITAHWH,  MOJAEpHM3AlUU |
PEKOHCTPYKIMH 3JIEKTPOOOOPYIOBAHNUS; TTOA0OP JJIEKTPOTEXHHUECKOTO IEPCOHAA.
[lepuonnyeckne MeaUIMHCKIAE OCMOTPHI PabOOTHUKOB, MPOBEieHHEe HHCTPYKTKEH 110
Oe3onacHoOCTH TpyZHa, IoxapHo# Oe3onmacHocTH; OOyueHHE M MPOBEPKY 3HAHMIM
HIEKTPOTEXHHYECKOro  MepcoHana;  Haaé&KHOCTh  paboThl M 0e30MacHOCTb

SKCIUTYaTallHM  NIEKTPOYCTAHOBOK; COONMwAeHHe TpeOoBaHHM OXpaHbl Tpyaa
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BIEKTPOTEXHUUECKAM MEPCOHANIOM; OXPaHy OKpYXarllell cpelbl IPUA IKCIUTyaTaluu
3MEKTPOYCTAHOBOK; Y4€T, aHanu3 M paccielloBaHWe HapylieHuit B pabote
3AEKTPOYCTAHOBOK,  HECYACTHBIX  ClIy4aeB, CBS3aHHBIX ¢ JKCIUIyartauuei
MEKTPOYCTAHOBOK, U NPUHATUE Mep IO YCTPAaHEHUIO INPUYUMH HX BO3ZHUKHOBEHUS;
npeJicTaBlieHHe COOOIIEHN B OpraHbl TOC3HEPTOHA30pa 00 aBapusAX, CMEpPTENbHBIX,
TSDKEJBIX W CPYINIOBBIX HECUYACTHBIX CJydYasX, CBSI3aHHBIX C OJKCIUyatauuei
TEKTPOYCTAHOBOK; pa3paboTKy JOMKHOCTHRIX W TTPOU3BOICTREHHBIX WHCTPYKIHI 110
oXpaHe TpyAa Ui 3JIEKTPOTEXHUYECKOro  [EPCOHANA;  YKOMIUIEKTOBAHME
IEKTPOYCTAHOBOK 3allMTHBIMK  CPEJCTBAMHM, CPEJICTBAMM TIOKAPOTYLIEHUS U
UHCTPYMEHTOM; VYYE€T pacXOJOBAHUE 3JIEKTPUYECKOW DJHEPruuM W IPOBEIACHUE
MEPONPUSTHI 110 9HEprocOepeKeHrulo; MpoBeleHHe HeOoOXOAMMBIX HCHbITAaHNH
3IEeKTPOOOOPYAOBAHUS, IKCIUTYATAIMIO YCTPOHCTB MOJHUE3AIUTHI, H3MEepPHUTEIHbHBIX
mpuOOPOB M CPENCTB YHUETA 3JICKTPUUECKON SHEPruH; BHITIONHEHUE TIpeANHCAHUI
OpPraHoOB roCyIapCTBEHHOIO JHEPreTHYECKOT 0 Ha/130pa.

DNEeKTPOYCTAHOBKHU NOJKHBI OBITh YKOMILIEKTOBaHbBI, HCITBITAHHBIMH, FOTOBBIMH
K UCNOJIF30BAHUIO 3ALUTHBIMU CPEACTBAMU, a TAKXKE CpPEJCTBAMU OKA3aHUs HEpBOi
MEJINUUHUHCKON MOMOILM B COOTBETCTBHH ¢ JEUCTBYIOIMMH HOPMAaMHU U HPaBUIIaMHU.

Cpenctpa KOJUIEKTUBHOM 3aLMTHI OT ITOPaKEHUs NICKTPHUECKUM TOKOM:

1) 3amuTHOE 3a3eMIICHHE;

2) 3anyJienue;

3) 3aMUTHOE OTKIIOUEHUE;

4) npuMeHeHrne HU3KAX HATIPSOKEHHH;

5) nBOMHAS N30NANNL,

6) orpaiuTesbHOE YCTPOHRCTRO;

7) cArHANMHM3aAs, OJIOKUPOBKA, 3HAKK OE30TIACHOCTH, TIIaKaThI.

3aHylieHHe — 3TO MpeJHaMepPeHHOe 3JJIeKTPUYECKOe COeIUHEeHHe OTKPBITHIX
IIPOBOJSALIMX YACTEN BIEKTPOYCTAHOBOK, HE HAXOAAIIMXCS B HOPMAJILHOM COCTOSIHUH
[IOJ HampsDKeHWEeM, ¢ IJyX03a3eMIEHHON HeWTpaJbHONW TOYKOM reHeparopa WIH

TpaHcopmaTopa, B ceTaX TpEX(asHOro TOKa; ¢ TIIYX03a3eMJIEHHBIM BBIBOJAOM
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WUCTOYHMKA OXHO(A3ZHOTO TOKA; ¢ 3a3eMIEHHOM TOYKOM HCTOYHUKA B CeTAX
MOCTOSTHHOTO TOKA, BBITIOJHAEMOE B LENAX AIEKTPoOe30MaCHOCTH.

K cpencream mHAMBUIYANBHOM 3al0UTHI, MPAMEHAEMBIM B RJIEKTPOYCTAHOBKAX,
OTHOCSITCS: CPEICTBA 3aUUTHI TOJIOBBI (KacKM); I1a3 | Jjula (OYKH, HIUTKH);, OPTraHOB
JIBIXaHusl (pecuuparopsl); pyK (PyKaBUIIBI, TIepYaTKH), CPEJICTBA, CTPAXYyIOHIHE OT
nazeHus (rmosca, KaHatsl).

3amuTHOEe 3aHYJICHWE SRBISETCS OCHOBHOW Mepoi 3aluThl TPH KOCBEHHOM
[IPUKOCHOBEHMM B 3JIeKTpoycTaHoBKax 110 1 kB ¢ riyxo3aszeMiéHHON HeUTpabio.

Ha pucynxe 5.1 npejcrapiesa npuHIUITMaibHas cxeMa 3aHyJeHusl.

.

© 9 68 B

Pucynok 5.1 — Ilpurnunuaisaas cxema 3aHyJIeHus

3anyTHOE 3a3eMJICHHE — 3TO TpeJHAMEPEHHOe INIEKTPHUECKOe COCIUHEHHE C
3eMIIEH WM €€  JKBUBAJICHTOM  JIEKTPUYECKHX  HETOKOBEIYIIUX  YacTel
9EKTPOYCTAHOBKH, KOTOPBIE MOIYT OKa3aTrhCs [OJ HaNpHKeHHeM, ¢ elbo
obecrreueHus IEKTPOOE30MACHOCTH.

[lpuHumm  AeWcTBHS  3aIUTHOTO 3a3eMJIEHHs 3aKIIIOYaeTcss B CHIDKEHHH
HANPsOKEHUS MEXKIY KOPIYCOM, OKa3aBLIMMCS TMOJ HamnpsDKeHUeM, W 3eMiieH Jo
6e30MmacHoro 3HaueHMsI.

Ha pucynke 5.2 npeacrapnexna NpuHUUNMAILHAS CXEMA 3a3€MIICHU.

Yism.

Tluem

Ne dokym.

flodnuce

Lam
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Pucynox 5.2 — IlpununnuansHagd cxema 3a3eMieHUs

5.4 HpOCKTHpOB&HK@ HCKYCCTBCHHOI'O M1 €CCTCCTBCHHOTO OCBCIICHUA HA YHACTKE

[IpaBuitbHO CHIPOEKTHPOBAHHOE ¥ BBHITOJHEHHOE W BHIOpaHHOE OCBEIleHUe
ofecrieuuBaeT BO3MOXKHOCTb HOPMAJIbHOH  IPOU3BOJACTBEHHOW  JeSTeNIbHOCTH.
HepnocraTounoe ocBeleHWe BBI3BIBAST MpeXJAeBpeMeHHOe YTOMIICHHE, NMPHTYIUISeT
BHUMAHUE M MOXeT ObITh MPHYAHON HecuacTHOTO ciyd4as. HeynoBneTBopurensHOe
OCBelIeHNEe MOKET IIPUBECTH K YXYILUICHUIO 3PEHUS.

Twmm  HCcTOYHMKOB cBeTa OOIIEro Ha3HAYEHHS] MEXaHWYeCKHMX ILEeXO0B ¢
HOPMA/IbHBIMKM  YCIIOBUSIMH TPY/Aa 3aBHCHT OT CIPOCKTHUPOBAHHOTO MOIYIS W OT
BBICOTHI TIOMETIEHNS.

Ha nasHoM yuacTke npoucXoIuT oOpadoTka jerasneli, CBA3aHHAst C KOHTPOJEM
npeJeNbHBIME KaimOpaMu 3TO OTHOCcHTCS K [Va xareropwu 3pUTENIbHBIM padoT.
Kospdunmenter orpaxkenus: moroika r, = 50 %, cren r, = 30 %. Pasmeps
noMeleHus uexa : anuHa A = 60, mupuna B = 24M, Beicota H = 12m.

1) onpenenenue nnomaau noMenienus rno Gopmyne (5.1):

S=A-B=60-24=1440m". (5.1)
S =60-24=1440m".
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2)no CHull 23-05-95 HazHadaercsi HOpMa MUHHMMAJbHOM OCBEIUEHHOCTH B
nometenun E,=300 nx.

B npousBoacTBeHHOM  IeXy BBINIOJHSETCS  MeXaHuyeckas oOpaboTka.
Tpebyemslil ypoBeHb ocBemieHHOCTH B cooTBeTcTBUH ¢ TKII coctapnsier 300 nk.

3) BEIOMpaeTCs THIT JTaMIIBI

st BeicoTel moMeterust H=12 M Haubonee nenecoobpasHoit sBisieTcs jgamiia
JPJ1-400. Ee xapaktepuctuku: momHocTh W=400 BT, cBeToBO# nmotoxk ®=23000 nm.

4) Botbupaercs tun ceruisHuka PCIT 05-400 (cokpaimenHoe obo3HaueHue —
cBeTHIBHUK ¢ oaHol nammoi JIPJI mommuoctero 400 B, nomsecHodt mas
IPOMBIIUIEHHBIX OpeanpusTuii, cepus 05).

5)mo mmpuHe nomeweHus B=24M npuHHMaeTcs cxema pa3MelleHus
CBETWJILHUKOB: 6 psAJ0B cBeTUNBHUKOB. Pazmepsl a=3m, 1;=6Mm.

6)3afaeTcsl BHICOTA TIOBECA CBETHJIBLHUKOB Hal padodell TNOBEPXHOCTBHIO
paccumThiBaeTcs o popmyne (5.1):

HpmH— H, - H; (5.2)
H,=12-0,7-0,8 = 10,5 M,

rae H — BpicoTa nomeniesns o1 NoToKa J0 Nouna;
H; — paccrogume ot cBeTuibHuKa 110 nortonka Hy =0.7M;
H,— BricoTta paboueld nopepxHocTu oT nosia Hy =0.8M.

7) onpenesienye MHIEKCa MOMeLEHUs

WNuanexc nomerenns onpezenseM no gopmyse (5.3):

=28 5.3
H,*(A+B) -3)
IMoncraBus cooTBeTCTRYIOMME 3HAYEHUS B hopmyny (5.3), monyqaem:
. 6024
10,5 % (60 +24)
D ollpe/ie/ieHue BeJIMYMHBI CBETOBOr0 MOTOKA JUJI OJHOI JJaMIbl: BEIUUHHY
CBETOBOI'O TIOTOKA AJIS OAHOH TaMIIbl onpenessieM 1o gopmyie (5.4):
100 E, *S=Z %k
D = £ (5.4)
Nxn*xp
Jluem
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rae @, — cBeTOBON MOTOK OJHOM JIAMIIBL, JIM;

E, — HOpMupyemMas MUHUMAJIBHASI OCBELEHHOCTD, JIK;

S — [UIOWIAb OCBEILAEMOro TTOMEILICHIs, M ;

7 — xo3(¢unreHT MUHIMAaNbHOU ocBelleHHocTH, Z=1,15;

K — xoadpdunmenr 3anaca, K=1,5;

N — 4uco CBETUIBHUKOB B TIOMEIICHUH;

N — YUCTIO JTAMIT B CBETHJILHHUKE;

1 — K03 PHLHMEeHT UCIOB30BAHKS CBETOBOTO [MOTOKA JiaMiibl, 1= 65%.

TTosictaBB COOTBETCTBYIOMINE 3HAYSHHUS B popmyny (5.4), nonydaem:

b= 100-300-1440-115-1,5
96-1-65

=11942 1m.

2) JIOIIYCTUMOE OTKJIOHEHHWE DPACHeTHOI'O 3HAYEHUS CBETOBOIO IIOTOKA OT
TabymyHOro yeranoniieHo ot —10 mo +20 %.
Jos mamner JIPJT 400 @,,6,=23000 M.
IIposepsem BrImoIHEHUE AaHHOTO yciioBHs no Gopmyne (5.5):
Do — P
A e ﬂl(Jvf}.l % 100. (5. 5)
maibi

[TomcTaBUB COOTBETCTBYIOIIME 3HAUEHUS B (hopMyny (5.5), momyqaem:

\ - 2300011942
T 23000

=48%

YcnoBue BBITIOTHAESTCA.

Cxema pacnojioNReHus CBETUIbHUKOB Ha YUaCTKe NpeICTaB/ieHa Ha PUCYHKE 5.3.

5.5 MeponpusTasi 110 noxapHo# 6e3onacHoCcTH

VyacTok MexaHn4eckoil o0paboTKu pa3MeliaeTcs B TNMOMELIEHHH I10KAPHOI
ornacHocTH Kateropun «D». B nanHBIX NOMEIIEHUAX XpaHITCS U 00palaThiBaloTCH
HEeroprodre BellecTBa U MaTepualbl B XOJIOJHOM COCTOSHUU.

Boibop nepBHUHBIX CcpelcTB  moXkapoTyuieHus. llepBuuHble  cpencTBa

IOXKApPOTYIICHN L pacnojgararoTes y psja KOJOHH IO JIKMHE IIpoe€3Ja YHacCTKa. Ha
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YHacTKe 81516}19310’{051 CICAYOUHE IICpBUYHBIC CPEACTBa ITOKAPOTYIUCHUAL

OTHETYIHUTEe b Bo3AYIIHO-NIeHHbIH OBIT-5 (5 wr.), npuMenseMslil 1ns TymeHus

&0
b,
~
1T
(\Eﬂl
Bud A 41
PSHA A A A A A
AN

¥

Pucynox 5.3 — CxeMa pacronoxeHus: CBeTHJILHUKOB HA y4acTKe

ropsamiel MacnsHOW BeTOIMM W JIPYIMX OYaroB TroOpeHus, 0e3 3JIeKTPUYEcKOoro
HAIPSDKeHMsl; OrHeTywuTens yraexkuciaortaslid OY-5 (5 wrt.), npumensercs s
TYLIEHUS INEKTPUUECKUX YCTAHOBOK; ITOXAPHBIA IrHApanT (2 1T.); SUUK ¢ meckoM (3
wT.); Tonopsl (3 wrT.); somsel (3 wT.); 6arpst (3 WT.); MEAULMHCKUE anTeuky (3 wWrT.).

MeponpusTys, npenynpexIarolme moxap Ha yudactke: coOMroIeH e MoXKapHBIX
HOPM, TpeOOBaHUM U TPABWII B YCTPOHCTBE 3MaHNi, COOPYKEHNUH, CHCTEM OTOTLICHHUS,
BEHTWIALUY, SJEKTpOOOOPYIOBaHUSA; YCTPOMCTBO aBTOMATHYECKOW ITOXKapHOM
CUTHANM3ALMK, CUCTEeM aBTOMAaTHUeCKOro TYIUEHUS IoXapa U [0XapHOro
BOJIOCHA0XKEeHMSL.

OKCInyaTalioHHble MEPONPHATHS 3aKIIOUaloTes B COONIONEHHH IpaBHII

IpoBCAeHUA TEXHOIOIHYECKUX MIPOLECCOB, B IIPABUJILHOM COIACPIKAHUN 3aHIH,

fluem

15001.2016.290.00.00

Uzm. | Tucm Ne dokym. f1odnuce | Jam

127




COOPYKEHUH, CKITaJIOB, TEPPUTOPHUH.

Meponpuatdss pexUMHOrO XapakTepa 3alpelialoT KypeHHe, MpUMEHEHHe
OTKPBITOI'O OTHs, CBapO4HbIX paboT B TII0XKApo- ¥ B3PBIBOOMNACHBIX Lexax,
MOMEIIEHUAX, HA OTKPBITHIX IUTOMIAIKAX.

OpranuzaniioHHble MEpONpUATHS 3aKIIOUAlOTCs B HHCTPYKTHPOBAHWUM W
o0ydeHnn pabounx M CIyXalux; pazpaboTke MOKAPHBIX UHCTPYKLMI JIJIst KaXIOro
O0BEKTa; OpraHu3anMy TOXAPHO-TEXHUUECKAX KOMHUCCHH, CMOTPOB COCTOSHHS
noxKapHoii 0e30MacHOCTH, MEePHOLMUECKUX YUEHMH M0 HCHOJB30BAHUKD CPEJCTB
[I0KApOTYIEHUs; OpPraHu3allMy YrojIKOB IO TOXapHOH npoduiakTuke B Hexax M
CKJIaJiaX; €XXeIHEBHOW MNpPOBEpPKe IPOTUBONOXAPHOTO COCTOSHUS IOMEMIeHHs IO

OKOHYaHUM padoThl C perucTpanueid pe3ynbTaToB IIPOBEPKU B CIIELIUAILHOM KypHae.
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3AKJIIOYEHUE

B njadHOM AWNIOMHOM  TIPOEKTe BBIMOJIHEH aHaluu3  JICHCTBYIOMIETO
TEeXHOJIOTHYECKOro Iponecca usroroneHus pgeranu Ttuna «Kopmye», Obuiu
PAccMOTPEHBI BCE CTOPOHBI CYIIECTBYIOUIETO TEXHOIOTHYECKOTo mpotecca. B xoje
BBIIONTHEHMs! pabOThl HCIIONB30BATUCEH METObI KOMITBIOTEPHOTO MOCTPOSHUS MONEIH
¥ pa3pabOTKM TEXHOJIOTHH 00pabOTKY AeTaly ¢ UCTIoNB30BaHueM mporpamMm: Kommac
u NX.

B munioMHOM NpoeKTe Ha OCHOBAaHUMW dYepTeka AeTald [POU3BEACH aHaNU3
netamu «Crofika» npemnpusitus 3A0 «KoHap» Ha TeXHOIOTHYHOCTb, B pe3yibrare
4Yero B TEXHOJOTMYECKOM pasfienie oTpasuid BblOOp 3aroToBkH, OOOCHOBaHHE U
pa3paboTka TEeXHOJOIHYecKoro Impolecca odOpadoTku Jetanu Ha cravke ¢ UITY,
obocHOBaHKE BBIOOpa 0OOpYINOBaHWS W HWHCTPYMEHTA, pacHueT PEKUMOB PE3aHMI U
HOpMUpOBaHUe padoT, BBIIIOJHEHBI pa3MepHBIe pacdeThl Texnporecca, paspaboraHa
pacueTHO-TeXHOJIOTHYECKas KapTa.

B cBoto ouepesb NpeIoNKEHHBI TeXHONOrHYeckuil Iporecc odecrieyuBaet
TIOBBILIEHHE [IPOH3BOIUTENEHOCTH TPYIA.

TlpencraBnen  sxoHoMHuYecKuidl  pasjen W pasgen 1o 0e30nacHOCTH

KHUZHCOECATCIIBHOCTH.
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