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1 Tema paboThl

V4yacTOK MeXaHH4YecKOol 00padOTKH IJ1aThl

(nasBanue)
yTBEpPIKJICHA [TPUKA30M 10 YHHBEPCHUTETY OT 19.04. 2016 . Ne_ 661

(yTBepiK/leHa pacropsikeHHeM 1o (pakyIsTeTy oT A0.0¢ 201& rNe 87

2 Cpok cj1auH CTY/A€HTOM 3aKOHYEHHOI paboThl 20.06.2016

3 Ucxoauele naHuble K pabore:

- YUepTtéxk geranu;

- Toposas mporpamma Beinycka 1000 s

-MeToHuecKHe YKa3aHUs K BbIMTYCKHON KBaIM(UKaHOHHON paboTe
DaKaJiaBpoB.




4 CouepxaHue pac4eTHO-MOACHUTEILHOMN 3alUCKH (nepeuenpb NOAISKAIHX
pa3paboTKe BONPOCOB)

TexHonoruvyeckui pasaen:

- Onucanue KOHCTPYKLIMKM ¥ Ha3HAYCHUE NCTAJIN,

- BuiOop MeT0/1a NOJIYUEHU W ONHCAHKC 3arOTOBKH,

- Bpi6op TexHomoruueckux 6as;

- BpiGop Mapupyra 00paboTKH B LEJIOM € pa3paboTKOW _omnepaliOHHbIX
ICKU30B;

- PasMepHBblii aHaIU3 TEXHOIOTHYECKOro Nporecca,

- Pacyét pe)XrMOB pe3aHHua U HOPMHUPOBAHHE.

KoHCTDYKTOPCKUH pa3aen:

- [IpoekTupoBaHHe M pacy€T CTAHOYHOrO HDHCHOCOﬁHEHHH panje;| CBBDJIHJ'IBHOﬁ
onepanrn;

- [IpoekTupoBaHve M pacuéT CTaHOYHOro HDHCHOCOﬁHEHHH A1 CBBDHHHBHOﬁ
orepalumH;

- | IpoekTUpOBaHHUE U pac4eéT KOHTPOJbHOTO HDHCHOCOGJ’[CHHH.

CTpoUTenbHBIN pa3jien:

- PacyéT Konu4ecTBa eAMHHULL 000pY10BaHHUS U ko3 dULIMEHTA 3arpy3KH

000pY10BaHHS T10 OTIEPALUAM,

- OnpejieliIeHUE YUCTA MPOoU3BOACTBEHHBIX paﬁoqnx;

- Beifbop BH12 MEXKOIEPALMOHHOI0 TpaHcnopTa, crioco0a cHaOKeHUsi yyacTKa

COXK, criocoba yaageHus CTPYKKH ¢ paboumx MecCT;

- BuIGOp N0IBEMHO-TPAHCIOPTHOI'O CPEJICTBA M PACYET BBICOTHI poséTa.

BezonacHOCTh KU3HEACATSIIbHOCTH

- O01IMeE TOJIOKEHHUS,

- [Tpon3BOACTBEHHbI MUKPOKJIHNMAT;,
- [TpON3BOJICTBEHHOE OCBEUICHHUE,




- [ToxxapHasi 0€30nacHOCTb;
-DnekTpobe30n1acHOCTh

5 [lepeyeHp rpaguueckoro Marepraa (¢ TOYHBIM YKa3aHHEM obs3aTeNbHbIX
uepTeKei, [11aKaTOB B JIMCTAX dopmarta Al)

- - PaGouuii yepTex AeTaid 0,5 Al
. - PaGouuii uepTEXK 3arOTOBKH 0,5A1
"_— PacuéTHO-TEXHOJIOTHYeCcKas KapTa Ha ONepaltio o crankom UITY 0,5A1
7. PacuéTHO-TEXHOJIOrHYecKas KapTa Ha onepauuio co crankoM YITY 0,5A1
£ CHopouHBIM 4epTEx CTAaHOTHOTO OPUCIIOCO0IeHUs A1 CBEpPNHILHON
olepaluy 1,5 Al
- C60pOoYHbIH YepTEK KOHTPOJIHLHOIO pUcnoco0IeHus 1 Al
- C60opoUHbIH 4epTEX CTaHOUHOIO NpUCIIOcO0aeHUS TS CBEPJIUJIBHON
oneparuy 1.5 Al
- TlmagupoBKa y4acTKa ¥ paspes 3/1aHud 1 Al

6 KoHcysbTauThl Mo padoTe, ¢ ykasa
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KAJEHJIAPHBIN TUVIAH

HaunmeHOBaHUE STANoB CpoK BBIITOJIHEHHUS OrMmeTKa 0
BBIITYCKHOM KBaIH(PUKALMOHHON 3TanoB paboThl BBITIOJIHEHUH
paboTsl PYKOBOJIUTEIS
Onycanie KOHCTPYKIHH M Ha3HAUCHHE 26.05.16 )
ACTaNN;
BriGop MeTo/1a TONYYCHUS H ONTHCAHHE 28.05.16 )
3arOTOBKH: Pz
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npouecca;
Pacuér PEKUMOB pe3anus H 10.05.16
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CrponTebHbIHA pazaern W
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AHHOTAIMA

[Ttapuxos A .C. Yuacrok
MEXaHU4YECKOM o0paboTku miatel. — Muace:
[OVYpl'Y, MuMc, 2016, 115¢., 16 wunocrpaumii.
bubsnorpadus nurepartypsl - 14 HanMeHoBaHMIA.
7 auctoB ueprexeid ¢. Al, JIMCTOB  KapT

TEXHOJIOI'HYECKOT0 MrpoLuecca.

CrnpoeKTHPOBAH y4aCTOK MEXaHWYeCKOoH 00paboTku neranu miarta Mcnonssyercs
cospemeHHoe oOopyaosanue ¢ UITY, nporpeccuBHBIA  pPEXYIIHIA  HMHCTPYMEHT,
MEXaHU3UPOBAHHAA CTAHOUHBIE npucnocodiaeHus. Bee 910 no3Bosser COKpaTHTh
3arparbl BPEMEHH Ha 00pabOTKY M IMOBBICHTH TOYHOCTb M KAYECTBO BBITYCKAEMOI
POIYKITHH,

BpinosHen JIMHEHHbIA U AMAMETPATIbHBIH PA3MEPHBIH aHATH3 TEXHOJIOTHYECKOIO
MPOICCCa, ONPE/IEICHB! TIPUITYCKH, ONEPALIMOHHBIC Pa3MEpPbl M pa3sMepbl 3aroTOBKH.
BbimonHen  pacyer pexMMOB  pe3aHHs, MPOBEIECHO HOPMMPOBAHHE  OTIEPALMiA.
CrpoeKTHPOBaHbl CTAHOYHBIC M BBITIOJIHEH pacyeT Cuil 3akperuienus. ClpoeKTHPOBAHO
KOHTPOJILHOE TPHCIOCOOIEHUE M BBIMOJIHEH pacder ero Ha Tounoctb. [lo T'OCT
BbIOpaH PEKYUIMA H MEPUTEIbHBIH HHCTPYMCHT.

Jlns pasmemens yyacTka MexXaHH4YecKoH 00padOTKM CHPOEKTUPOBAHO 3/1aHue
exa,  paspaboraHa  rIaHMpoOBKAa  yuactka. B paspene  «De30macHoOCThb
KU3HEICATEIIBHOCTH»  MPUBEJICH KOMIUIEKC Mep 10 odecnedeHuo 0e30nacHOCTH

JO/IEN Ha yvacTKe.
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BBEJAEHUE

Onna n3 Haubosiee BaXKHBIX 3aj1a4, CTOALIMX MHEPE HALIUM OOLIECTBOM, -
3a/1a4a MOBBIMICHUS HAYYHO-TEXHHYECKOTO YPOBHA, 00ecnedeHuss ObICTPOro pocTa
NPOU3BOJMTEILHOCTH  TPY/IA,  MOBBINCHHE  3(PPEKTHBHOCTH  OOUIECTBEHHOTO
IPON3BO/ICTBA.

MaummHocTpoeHue gBIsieTcqd BaKHEHIIEH OTpaciibio NpoMbIlLIeHHOCTH. Poct
NPOMBIIUICHHOCTH, @ TaKkKe TeMIbl NEPEBOOPYIKCHUA HMX HOBOH TEXHHKOH B
3HAYUTEIIBHOU CTENEHH 3aBUCAT OT YPOBHS PA3BUTHS MAITMHOCTPOCHHMSI,

Texnuuecknii nporpecc B MalIMHOCTPOCHHH XaPaKTEPU3YETCs HE  TOJILKO
VJAYYIICHUEM KOHCTPYKHMH MAaliHMH, HO H HETMPEPbIBHBIM COBEPHICHCTBOBAHUEM
TEXHOJIOMMH UX NPOU3BOACTBA. OT NPUHATON TEXHOJIOIMH MPOU3BOCTBA BO MHOI'OM
3aBUCHMT HAAEKHOCTH padOThl BBIMYCKAEMbIX MAllMH, a TaKke 3KOHOMHUKA HX
SKCIUTyaTaluH.

OaHOH M3 J1aBHBIX 33/1@4 TEXHOJIOTHHM MALIMHOCTPOCHMS SBIISACTCS H3YUCHHE
3aKOHOMEPHOCTEH  MPOTEKAHWsI  TEXHOJIOIMUECKMX  TIPOIIECCOB W BBISIBJICHHE
1apameTpoB, BO3JAEHCTBYS HA KOTOPLIE MOKHO HHTCHCH(DHUIMPOBATH IPOU3BOCTBO U
HOBBICHUTBL €r0 TOYHOCTB. 3HAHME OJTHX 3aKOHOMEPHOCTEH SIBISIETCS OCHOBHBIM
VCJIOBMEM PALIMOHAIBHOTO IPOSKTUPOBAHUST TEXHOJOTHYECKHAX 1Tponeccos. Jluib Ha
0ase  HTUX  3AKOHOMEPHOCTEH  MOMKET peuwarbCs  3ajada  aBTOMaTH3aIlHH
NPOU3BOJACTBA. B Kak/0M KOHKPETHOM ciyyae NPUHSTHIH BapHAHT aBTOMATH3AIHH
JOJAKEH  DOATBEPAIATHCH  TOYHBIMH  TEXHOJOTHYECKHMM M DKOHOMHYECCKHMH
pacuéTamu.

CoBepilueHcTBOBAHHE TEXHOJIOTHH SBJBSIETCS OJAHMM W3 OCHOBHBIX (DAKTOPOB
NOBBINICHNs MPOM3BOAUTEIBHOCTH TPY/1a M KAa4eCTBA BBINYCKACMOH MNPOAYKLHH, a
TaK e U1 JIabHEHIIErO Pa3BUTHA NIPOU3BOCTBA. Kpome TOro, BaXKHbIM YCIIOBHEM
KOHKYPEHTOCNIOCOOHOCTH  MPEANPHATUS B COBPEMEHHBIX  YCIOBHSX — SBJISAETCS
TMOKOCTD [POU3BOACTBA, [MO3BOJIAIOLLAS [IPH H3MEHCHHH PHIHOYHONH KOHBIOHKTYPBI B

KOPOTKHE CPOKH TIEPEUTH HA BbINYCK JAPYIOH MPOJIYKIIMH,

Juer
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3ajaueil JaHHOTO JAMIUIOMHOTO MPOEKTa SBJIACTCA NMPOCKTHPOBAHMC YHACTKA
MEXaHHUECKOI 06paBOTKH JIeTasH iaTa IPU MUHUMAIBHOH CCOCCTOMMOCTH JICTAITH.
J1i1st ocylIecTBICHHS JAHHOW 332Ul HEOOXOAMMO IIPUMEHEHUC COBPEMEHHOTO
obopyaosanus ¢ UITY, nporpecCMBHOTO PEKYIIEr0 MHCTPYMEHTA, ONTHMAILHBIX
pekuMoB  pesanust. Talke UTs CHIOKCHMsE 3aTparT Tpyla MW BPEMCHH 3aHATOCTH
paboyero 1enecoodpa3Ho IPUMEHCHHE CIICIHAIbHBIX CTAHOYHBIX HPUCITOCODIEHHH ¢

MEXAHHU3HUPOBAHHBIM TPUBOJAOM.

Huer
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1 TEXHOJIOI' MUECKWUH PA3JIE]]

1.1 Onucanue KOHCTPYKIMH W HA3HAUECHUS J1CTaln

[Tnata gpisercs OHOM U3 0a30BbIX JCTAIEH WICKTPOOIITHYCCKOrO pasbheMa. Ha
KOTOPYIO MOHTHPYIOTCA OT/ebHbIe cOOPOYHBIE €IMHHUILBL M JICTAIM COC/IMHACMBIC
Mexkly coboi ¢ TpeOyeMoil TOUHOCTBIO OTHOCHTEIBHOIO  PACHOJIOKCHHA. Omna
obecrneunBaeT MOCTOSHCTBO TOYHOCTH B3aUMHOIO  PACMIOIOKEHHUS HITBIPEH s
COMJICHEHHS Pa3beMa, a TAKKe HA/JeKHOE OOXKATHC PE3HHOBLIX KOJCU Ul
o0ecneyeHns repMETHIHOCTH pashemMa

Jlst U3TOTOBJICHUSA JICTAIM rnjara  [PUMEHSICTCSA ATIOMHHUEBBIN
nedopmupyempiii criias AMr6 'OCT 4784, Ou uMeeT BBICOKME TJIACTHYCCKUC
XaPAKTEPUCTHKN, KaK [PH KOMHATHOH, TAK M NPH HOBBILUCHHBIX TEMICPATypax,
00J12/1a€T BHICOKOH KOPPO3HOHHOM CTOMKOCTBIO B PA3JIMYHBIX CPE/AX, B TOM HHCJIC U
B MOPCKOI Boje. JTO, a TAKKe XOpollas CBAPUBACMOCTb CILIaBa MPEAONPEACTALT
LIUPOKOE NIPUMEHEHUE €TI0 B CYJI0CTPOCHHH M PAKCTOCTPOCHHH.

a) XMMHUECKUI COCTaB CIL1aBa

Cnnas AMr6 otnocurcs k cucreme Al - Mg - Mn. B cocras cruiaBa BXOJAT:

- Amomunnii (Al)-91.1 ... 96.68%;

- Keneso (Fe) - no 0,4%:

- Kpemuuii (S1) - n0 0,4%;

- Mapranen (Mn) - 0.5 .. 0,8%:

- Turan (Ti) - 0.02 ... 0,1%:

- Menp (Cu) - 1o 0,1%;

- bepuamii (Be) - 0,00002 ... 0,005%:;

- Maruuii (Mg) - 5.8 ... 6,8%:

- [uuk (Zn) - 10 0,2%;

- Ilpoune npumec - 0,1%.

0) OU3HKO-MEXaHNUECKHE CBOUCTBA

- npeaen rekyuecrn =190 Mlla;

- mpeaen npovHOCTH Ha pacTskenne =355 Mlla;

Huer
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- OTHOCHUTEJNIBHOE Y/utmHeHue =19,5%;

- TBepocTh 110 bpunnemo HB = 65

- ipu T= 20 moayas ynpyrocru nepsoro poga E-10 =0,71 Mlla; niotHocTs

marepuana p—2640 kr/m ; yaenbtoe conporusienre R 10 = 67,3 Om-Mm

1.2 Beibop MeToaa 1MojyueHus ¥ ONUCAHUE 3ar0TOBKU

B kauecTBe 3aroTOBKH IIPUHUMACM [ITAMIIOBAHHYIO ITIOKOBKY.

OnpenensieM UCXO/IHbIA HHIEKC

G1 1.x. macca 3arotosku ji0 0.5 kr. [1 ¢. 49 tabanma 2.1|

['pynna cranu M1 =0 [ ¢. 49 tabmmna 2.1]

Crenens ciaoxkuoctn C2=1 [1 ¢. 49 Tabuuna 2.1}

Crenenpb tounocta 12=2. |1 ¢. 49 tabamna 2.1

HMexoanstit unaeke 1+0+1+2=4
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HasnayaeM OCHOBHBIC MPUITYCKH HA MEXaHMYECKYIO 0OpabOTKy B 3aBUCHUMOCTH
ot uexoanoro unzaexca [1 ¢. 89 I1.5.3]

T21° = 0,7(73) MM

T2 = 0,7(*g3) MM

T2T° = 0 7(*“5) MM

T2P° = 0,7(*03) MM

TA® = 0,8(7y 5) MM

TB = 0 6(*“) MM

TB® = 0 6(*‘”) MM

Tr? = 0,6(Zy%) MM

J10IyCK COOCHOCTH MOBEPXHOCTCH 15" u 14" - 0,6 MM B IMAMETPATILHOM
OTHOIICHHH.

JIonyck COOCHOCTH MOBEPXHOCTEH 15° 1 17" - 0,5 MM B AMaMETPAIIBHOM
OTHOIICHWH.

Jlonyck COOCHOCTH IOBEPXHOCTEH 15" u 127 - 0,5 Mm B IMAMETPATBLHOM

OTHOLICHHUH.
34aroTOBKA M3rOTABJIMBACTCA B 3AKPBITOM  IUTAMIIC Ha KPUBOMHWIHOM

ropsaeiraMnoBoaHom npecce. [ItammoBka B 3aKPhITBIX INTAMIAX XaPAKTCPH3YCTCA
TeM, YTO MOJOCTh IITamna B rpouecce 1e(opMHpoBaHus 0CTacTes 3aKPLITOH |, T.C.
metai acdopMupyercs B 3aKPBITOM MPOCTPAHCTBE. 3a30p MEKIY NOJIBHIKHON H
HEMOBIDKHON 9acTAMM IITaMra MOCTOSHHbIA U HE3HAYUTEIbHBIN 110 BEJIHUUHE — OB
TONbKO TPEAOXPAHACT IITAMII OT 3aKIMHUBaHus. OTCYTCTBHE 3ayCceHLA COKpamacT
pACXOJ MeTa/l1a, OTIAAACT HEOOXOIMMOCTb B OOPE3HBIX NIPECCE W LITAMIIC. (Q1HAKO
OTCYTCTBHME 3ayCeHI@ Bbi3bIBAET HEOOXOAMMOCTDH MCIOJIB30BATH TOUHBIC HCXOAHBIC
3arOTOBKH M3 KaJMOPOBAHHOTO TPOKaTa WM  NPCABAPUTENBHO  MCXAHUHCCKH
obpaboTannpie. [TOKOBKH, TOJYYEHHBIC B 3aKPBITBIX IITAMITAX, HMCIOT Oonee
O/1aronpUATHYIO CTPYKTYPY, TaK Kak BOJIOKHA 00TEKAIOT KOHTYP IOKOBKH, a HE
nepepesaloTes B MECTe BHIXOAA MeTauia B 00n0H. LIpu TaMIoBKE B 3aKPbITHIX
mTamnax metamwl AcOpPMUPYETCs B YCIOBUAX BCECTOPOHHETO HEPABHOMEPHOTO
C/KATHS TIPH OOJIBIIMX CKUMAIOUINX HAMPSIKEHUAX, YEM B OTKPBITHIX HITAMIIAX. 10
[103BOJIAET  NOJydarTh  OosibliMe  creneHd  gedopmandu Mo Tamiosath

MAaJIOTIACTHYHBIC CIUIABbI.

Jer
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1.3 BeiOOp TeXHOTOTHUECKHX 0a3

B nensx yMeHbIICHHS KOJMYECTBA YCTAHOBOB JACTANIH, 1esecoodpasHo B
KauecTBE YCPHOBOM Gasbl BbIOPATh HAPYKHBIH quamerp 15 u Topen 4

B kauecTBe uMCTOBOM 0Oa3pl Ha onepandio 010 Tokaphas NpHHAMAcM
HapyskHbiii auametp 13 1 Topen 1.

Ha omepaumu 015 Ceepimimbhas B Kadectse 0a3 NpUHUMAcMm HapyKHbIN
anametp 16 u topert 4 B yCTaHOBKY B CaMOLCHTPHPYIOIICECH NPUCTIOCOOICHHE, HTO
[MO3BOJISIET BBINOJHATH TMO3MUMOHHBIA JIONYCK  PacrojiOKCHUs  OTBEPCTHH  T.K
HAPYKHBIH THAMETP 16 ABISETCA KOHCTPYKTOPCKOH 0a30H.

e
. /". o B
—— T

3
i
- y
LY e i
\\\ /'/.' - :
. i}/_,' P ..// )
.(/ r./i / /:_..] './// | - J‘ }~ ,]
N S / i S ~|1/ +\ o e T —_—
; / a2 T |
/ f;r !flir AL[ ||I( ) /// J’ — L
J;f I;'I f|| .
I ! ‘
20/ 16/ 15 - 13

Pucynoxk 1.2 — Obo3Hagenue 6a3 aeTaiu

1 4 BuiGop mapuipyra o0paboTku B LEJIOM € paspadOTKOH ONCPAaLHOHHBIX
ICKU30B
I IpucBanBaeM KakKJIOH HIEMEHTAPHON MOBEPXHOCTH CBOH HOMED, 4 YEPTECKHBIC

pasMepbl 0003HaUaeM OYKBEHHBIM HHICKCOM.

Jhaer

151900.2016.222.00 113

Ham

Jluer Ne oxym. o Hara




2'!'

Pucynok 1.3 — Dckus aeraim

Jlomyck paananbHOro GueHus MoBepxXHOCTH 20 OTHOCHTENIBHO OCH IIOBCPXHOCTH

16 - 0.03mm.

JIOAyCK pajiMaibHOTO OHEHMS OBEPXHOCTH 18 OTHOCHTEIBHO OCH NIOBEPXHOCTH

13 - 0,03mmMm.

Jlonyck coocnocty nosepxtocteit 12 n 16 - 0,08 MM B uamMeTpalibHOM

OTHOUICHHH.

Jlonyck coocHocTH opepxHocteit 13 1 16, 15 1 16 - 0,06 MM B inameTpanbHOM

OTHOLICHHWH.

Jlonyck coocnoctu nosepxuocteit 21 ul6 - 0.1 MM B AHaMETPATLHOM

OTHOLICHHH.

MbopMupyeM MappyT o0pabOTKH ¢ NOCTEIICHHBIM HOBBIILICHUCM TOUHOCTH W

KauecTa 00padaTbiBAEMBIX [TOBEPXHOCTEH B COOTBETCTBHU C PCKOMCH/IAUHAMH. [2]

Huer
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1.5 PasMepHblii aHaIN3 TEXHOJOIHYECKOTO 1mpolecca

JIuHeiiHbIi pa3MepHbIH aHAIM3

CocTaBisieM CXeMy Pa3sMEpHBIX Lereil juld JHHEHHOro pasMepHOro aHajimsa.

CxeMma ripejicTaBjicHa Ha crpanune 38.

[TposepseM yCIIOBHE BIIOTHEHMS JIONYCKA 3aMbIKAIOLIMX Pa3MCPOB

0,4 > 0,074 + 0,052
0,4 > 0,126

Y CJ10BUE BBITIOJIHACTCSA

0,18 > 0,074 + 0,038

0,18 > 0,112

VenoBHE BBITTOJIHACTCS

0,2 > 0,074 + 0,052
0,2> 0,126

VCIOBHE BBITTOITHICTCS

K] = 43038

T = TAX+TQLY

(A1 = A50-RY°

T/l > TAY+TRL

[E] = 43" L’

TE > TAY+TLY

(K] = 130-A%" + DE°

TK > TrL+TAS® + TDS®

0,2 > 0,042 + 0,074 + 0,074

0,2>0,19

VYIloBUE BBIMOJIHSIETCS
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M) = AZ" -Gy
TU > TAY +TGS®
0,2> 0,074 + 0,074
0,2> 0,148
VY ¢I10BHE BBIHTONIHACTCS
[B] = A}°—Ng°
TB > TAY+ TN
0,2 > 0,074 + 0,062
0,2>0,136
YcnoBue BBITTOITHACTCS
(5] = A"
TB > TAY +TF®
0,2> 0,074 + 0,074
0,2> 0,148
Y CIOBUE BLITOAHACTCS
[3] = A —AP+FF® —Vp°
T3 > TAY+TAY +TFI® + TV,S
1> 0,074+ 0,074 + 0,074 + 0,21
1> 0,432
Y¢ioBue BBITOIHACTCS
[V] = /07 +Fg®
TY > TJ)P +TES®
1>0,16 +0,074
1> 0,234

VCOBHE BbIIOITHACTCS
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(] = —S${7+Ng"
TII > TSP +TNg°
1> 0,25+ 0,062
1>0,312
VenoBue BbITOIHACTCS
[10] = A’ —AP+Fg® — 13"
TIO > TAL+TAY +TFY® + TI;®
1> 0,074 + 0,074 + 0,074 + 0,25
1>0472
Y CI0BUE BBITOIHACTCH
Onpenensiem MEHUMATbHBIEC TIPUITYCKH
ZL = RzTU 4+ R (1)
rae Rz~ 1- BbicoTa MHUKPOHEPOBHOCTEH TTOJIYYEHHBIX Ha NPE/IbLAYIICH
OMepalnn, MM,
hi=' — BpicoTa Ae)EeKTHOrO CJIOS HA PEABIAYILICH Onepaunu, MM
z9 =Rz + h°
Rz" = 0,15 mm |2 ¢.60]
h® = 0,3 mm [2 ¢.60]
Z% . =0,15+ 0,3 = 0,45 mm
Z9min = Rz® + h°
Rz° = 0,15 mm [2 ¢.60]
h® = 0,3 mm [2 ¢.60]
Z9min = 0,15 + 0,3 = 0,45 M

Jmin

Zimin = Rz° +1h°

imin

Rz" = 0,15 mm [2 ¢.60]

et
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h° = 0,3 mm |2 ¢.60]
Z =015+ 0,3 = 0,45 mm
Z;?nm = Rz%+h°
Rz" = 0,15 mm |2 ¢.60]
hY = 0,3 mm |2 ¢.60]
730 =015 +0,3 = 0,45 mu
730 in =Rz + h°
Rz°% = 0,15 mm [2 ¢.60]
h® = 0,3 mm [2 ¢.60]

Z30 i =015+ 0,3 = 0,45 vm

Z9min = Rz + R
Rz = 0,04 mm |2 ¢.60]
hY% = 0,05 Mm [2 ¢.60]
Z95 = 0,04+ 0,05 = 0,09 mm

Zihin = RA® + 0
Rz = 0,04 mm [2 ¢.60]
R = 0,05 mm [2 ¢.60]
z2 . = 0,04 + 0,05 = 0,09 mm

Zgmin = RZ9% 4+ h3°
Rz = 0,04 mm [2 ¢.60]
h9% = 0,05 mm [2 ¢.60]
z% = 0,04+ 0,05 = 0,09 um

Z0 =Rz 4 h}°

2min
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Rz1% = 0,04 mm [2 ¢.60]
h 1% = 0,05 mwm [2 ¢.60]
Z10 = 0,044 0,05 = 0,09 mm
Z80n = Rzi® + h
Rzi® = 0,04 mm [2 ¢.60]
h 10 = 0,05 mm [2 ¢.60]
Z o =0,04+ 0,05 = 0,09 mm
Zo0un = Rz3° + h3’
Rz1% = 0,04 mm [2 ¢.60]
h3" = 0,05 mm [2 ¢.60]
z0 . =0,04+40,05= 0,09 mm
Zgmin = Rz7° +h 7
Rz3% = 0,04 mm [2 ¢.60]
h3% = 0,05 mu [2 ¢.60]
Z0 =0,04+ 0,05 = 0,09 mm
2% in = RZ05 + h g
Rz%5 = 0,1 mm [2 ¢.60]
h9% = 0,08 mm [2 ¢.60]
ZY i =0,1+0,08 =018 mu
OHpe}:leJIHGM pa3sMephl [TPUITYCKOB H MEIKOTEPALMOHHBIC PA3MEDPDL, MECTOA0M

MUHUMATHHBIX 3HAYCHUMN

_a4l0 10
}Kmin - Az min_Ql{] max

10 _a4t0
10 max — Az min }Kmin

1 = 63,426 — 37,937 = 25,489 mm

10 max

151900.2016.222.00 [13
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Qi3 = 25,463 £+ 0,026 mm
Konin = A3 min—Ré nax
R9 max — A%E‘mm — Wonin
RO .. = 63,426 —17,188-46,238 mm
R = 46,219 + 0,019 mm
Epmin = Az min Ls max
L2 max = AYmin — Emin

= 63,426-33,937=29,489 mm

LS max
L0 =29.489 45
Boin = A%Omm Na max
Ngax = A2min — Bmin
NIO . = 63,426 — 15,932 = 47,494 au
Ng¥ = 47,494 45> MM
Wonin = =517 max+Ng min
511 max — Blgnin - mmin
Sy = 47,432 — 10 = 37,432 mm
Sllf =37,432 025 MM
Zgmin = —Ng max N7 ‘min
N;Omin - Zsmin+N3 max
N1C i = 0,09 + 47,494 = 47,584 mm
N1O = 47,834 _; ,5 MM

10 + TN +TN}°

Zgmax — ZBmm

730 v = 0,09+ 0,062 + 0,25 = 0,402 mm
Zégtm - Fﬁ max Féomin

10
F 3 min 1-‘6 max+26mm

151900.2016.222.00 113
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I3 min = 18 4 0,09 = 18,09 mm
Flo 18 3 0,21 MM

i + T +TT3°

Zemax — Z6mm

zd0 . =0,09+4 0,042 + 0,21 = 0,342 mm
Zzlgnm - AZ max Al min

Al min — AZ max + Zz?m'n
A0 . =635+ 0,09 = 63,59 Mm
A0 =63 .89 5 MM

i +TA +TAL°

Zymax — 22 min
739 0 = 0,09 + 0,074 + 0,3 = 0,464 Mm

10 .

ZSmm" L5max L4mm

10 10
L4 min — LS max + Z5 min

L0 i = 29,489 + 0,09 = 29,579 Mm
L}tﬂ =29,829_0‘25 MM

10 +TLO+TLY

Zs max — ZS min

710 . =0,09 + 0,052 + 0,25 = 0,392 mm

10
Zlmm_ Almax Ame

Az min — 41 mm+A1 max

A% = 0,09 + 63,89 = 64,34 mm
AV = 64,414_y g74 MM

210 o= 210 i+ TAY® 4+ TAY
219 e = 0,45+ 0,34 0,074 = 0,824 mm

A 05
Hmin Az min G9 max

69 max AZ min ~ Hmin

GOS = 64,34 — 2,426 = 61,914 mwm
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G = 61,877 £ 0,037 Mm
Bmin = Ag?fnm FB max
FS max — Ag?nm Bmin

Foax = 64,34 — 15,926 = 48,414 Mm

F® = 48,414_g g74 MM

05

05
Z8 min — FBmax F?mm

F701'r5nm = Zg mm+F8 max
FP> o = 0,09 4 48,414 = 48,504 mm

FO5 = 48,804_q ; My

Zg?nax = ZB min + TFg S+ TF
795 e = 0,09 + 0,074 + 0,3 = 0,464 mm
05 .
Z2min — Az max+‘41 min

05 I
Al min Zz min AZ max

AV =0,09 + 64,414 = 64,504 mu
AP = 64,804_ 3 Mm
2 max = Z9min + TAS® + TAJ®
295 = 0,09 + 0,074 + 0,03 = 0,464 mm
Z??nm = —ADnaxHAmin

0 05
Amm = Zl min Al max

AS . =045+ 64,804 = 65,254 mm

+0,5

AY = 65,554_03 MM
0 +TAP + TA°

21 max — Zl min

05 =0,45+ 0,3+ 0,8 = 1,55 wmm

Z1max =

Jucer
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Z’}?nin = “N'}?nax+Aginin - B?nax
% 5
B?nax - —_N’/l?nax"FAg min Z'}?rnin
Boax = —47,834 + 64,34 — 0,45 = 16,056 MM
BY = 15,6567y Mm
73 % ax = Zaoin + TN7% + TAY® + TB°

230 =045+ 0,25+ 0,074 + 0,6 = 1,374 MM

10 . 10 05 0 0
Z3min = _F3 max+A2 min Amax + Fmin
0 —_ rl0o 05 0 10
Fmin - FS max'“Az min + Amax + 23 min

Toin = 18,3 — 64,34 + 66,054 + 0,45 = 20,464 MM

Y = 20,6647,5 M

230 e = 230 4 TT0 + TAYS + TA® + TT°
73 = 0,45+ 0,21 + 0,074 + 0,8 + 0,6 = 2,134 mm
05 — 05 0
Z7 min — _F7 1r'.r'u:1x_i_1£l min B?nax

Binax = Amin—Ffmax = 23 min
B .r = 65,254 — 48,804 — 0,45 = 16 MM
BY = 15,6775 Mm
Z9% e = 295 + TFY + TAY + TB®

295 ax =045+ 03+ 0,8+ 0,6 = 2,15 mm

Wmin = A min =AY max+ Fgmin — 14 max

Ii?nax - A%enin_AgEnax‘{‘Fg?nin — O,
I5ay = 63,426 — 64,414 + 48,34 — 10 = 37,352 MM
I;° =37,352_4 45 MM

Imin = A2 min= A% maxFa min = V2 max
Vzl;snax - Aiomin_Aginax"'Fg?nin — Imin

Vo o = 63,426 — 64,414 + 48,34 — 28,784 = 18,568 Mm

2 max

Thaer
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V3" = 18,568_( 51 MM
Kmi*ﬂ l-'tliﬂmm AZ max + DS min
DS min — _Fé{*}mm +A2 max T Kmin
DY = —17,958 4 64,414 + 4,905 = 51,351 mm

DSS - 51,351_0’074 MM

05
25 min — DS max+D4 min

ngnm - ZSmm + DS max
DYin = 0,09 + 51,425 = 51,515 mm

D{® = 51,815_4 5 mm

28 max = Z5min + TDS" + TDJ®
735 ax = 0,09+ 0,074 + 0,3 = 0,646 mm
Yomin = 11 max Fs min
?ir’max = Fg;jnm = Yomin
05 e = 48,34 — 10 = 38,34 MM

J97 = 38,34_y 14 MM

05 _
211 min — 10 max+f11mm
05 _ 305 05
10max = J11min — Z11 min
05 = 38,18 — 0,18 = 38 mm

10 max

]10 = 38_p 25 MM
Zi).lsmax - le min + T] +T]

05 =0,184+ 0,25+ 0,16 = 0,59 Mm

Z11 max
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JnameTpanbHblit pazMepHblit anaius

Cocrasisiem  ¢XeMy pasMEpHBIX LEHEH Ul AMAMETPAIbHOIO  PasMEpPHOTO

aHanun3a. Cxema npeJicTaBieHa Ha ctpanule 46,

HposepﬂeM YCJIOBHAC BBINMOJIHCHHUS 3aMbIKAIOIIMUX I0NTYCKOB COOCHOCTH U

paaManbHOro OHeHHMS

(16;20) = (20%;132) + (13%; 53)
0,03 = 0,006 + 0,012
0,03 > 0,018

YC10BUE BBITIONHACTCS

(16;12) = (12%;15°) + (13%;15°) + (13%; 162°)
0,04 > 0,01+ 0,012 + 0,012
0,04 > 0,035

Yci10BHe BBITIOJIHSETCS

(13;18) = (18%; 15°) + (13%;15°)
0,03 = 0,006 + 0,012
0,03 > 0,018
Yci10BUe BBITTONHACTCS

(16;21) = (219,;15%) + (13%;15°) + (13%; 161°)

0,05> 0,08+ 0,012 + 0,012
0,05 > 0,032
YciioBue BBITIOIHACTCS!

(16;15) = (15%;132) + (13%; 161°)
0,03 = 0,015+ 0,012
0,03 > 0,027

Ycnosue BuInoaHsaeTCs

Huer
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OrnpeensieM MUHHUMAJIbHBIEC [IPUITYCKH

Zd$ . = Rz° + h°
Rz% = 0,15 mwm [2 ¢.60]

h® = 0,3 MM [2 ¢.60]

Zdgmin = 0,15+ 0,3 = 0,45 mm

3Imin

zZd9> . = Rz° + h°
Rz% = 0,15 mwm |2 ¢.60]

h° = 0,3 mm [2 ¢.60]

Zd% . = 0,15+ 0,3 = 0,45 mm

7min
Zdy . = Rz% + h°
Rz% = 0,15 mm [2 ¢.60]
h° = 0,3 mm [2 ¢.60]
Zdy i = 0,15+ 0,3 = 0,45 mm
ZdY . =Rz + h°
Rz% = 0,15 mm [2 ¢.60]
h° = 0,3 mm [2 ¢.60]
Zd3% . =015+ 0,3 = 0,45 vm
Zd% =Rz} +hy
Rz{®> = 0,04 mm [2 ¢.60]
h 9 = 0,05 mm [2 ¢.60]
Zd2 . = 0,044 0,05 = 0,09 Mm
Zdgmin = R2z8° +h3’

Rz9% = 0,04 mm [2 ¢.60]

h$® = 0,05 mm [2 ¢.60]

151900.2016.222.00 T13
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Zdg> i = 0,04 + 0,05 = 0,09 My

Zd3> . = Rz9° + hY®
RzY5 = 0,04 mm [2 ¢.60]
h9° = 0,05 mum |2 ¢.60]
Zdgnin = 0,04 + 0,05 = 0,09 mm

ZdY0 . = Rz}® + h}°
Rz° = 0,04 mm [2 ¢.60]
hi" = 0,05 mum |2 c.60]
Zdiyim = 0,04+ 0,05 = 0,09 um

Zdi0 . = Rzi% + h 3’
Rz3°% = 0,04 mm |2 ¢.60]
h3’ = 0,05 mm [2 ¢.60]
Zd:0 . = 0,04+ 0,05 = 0,09 mm

Zdgmin = R2}° + h ;"
Rz = 0,04 mm [2 ¢.60]
h 1% = 0,05 mm [2 ¢.60]
Zdgh . = 0,04 4 0,05 = 0,09 mm

ZdY pin = R2{5 + h i
Rz95 = 0,1 mm [2 ¢.60]
R = 0,08 mm [2 ¢.60]
Zd{{min = 0,14+ 0,08 = 0,18 mum

OmnpeensieM pasMepsl NPUITYCKOB U MEKOTIEPAIIMOHHBIE PA3MEPBI, METOAOM
MHUHUMA/IBHBIX 3HAYCHH I

2d 1 min = _(D%gmax - (19%8; 1325) o (1325; 15%0) + T}’%m

Jher
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zd1y, . = —23,75 — 0,01 — 0,015 + 25,263 = 1,488 mm
2d20 = TON 4+ (1919;132%) + (132%152°) + TTE® + 2d 16 min
2d10, .. = 0,031+ 0,01+ 0,015+ 0,037 + 1,488 = 1,581 Mm
2dd0 = 1180 e — (2089;132°) — (1325 161°) + C5in
zdd0 = —20,15 — 0,006 — 0,012 + 22,456 = 2,288 mm
2d30 = T + (2089 132%) + (139%:165°) + TC® + 2dsmin
2dd0 =10,019 + 0,006 + 0,012 + 0,031 + 2,288 = 2,357 mm
23 0n = Pomin — (178%138%) — (138%177°) —PJnax
P10 =pl0 o (175%,13%%) — (132%;17}°) — zdgSnin
pL0 . =20-10,01-003-0,09=1987 um
2P0 = 39,49%02% um
2d10 = 7d10 .+ TPL + (173%;132%) + (138, 175°)+TP3°
zd30 . = 0,09 + 0,031 + 0,01 + 0,03 + 0,125 = 0,286 MM
2d20 = P10 (1325 1730) — (1325;15%) — (15% 17°)~Phax
POar = PLO o —(1325;1730) — (132%;15%) — (15%17°) — zd3% in
PO .. = 19,745 — 0,03 — 0,012 — 0,25 — 0,45 = 19,003 mm

2P% = 37,6067, MM

2d20 = TP + (1325, 1739) + (1325, 15°) + (15° 17)+ TP + zd35in

zd1® =025+ 0,03+ 0,012 4 0,25+ 0,3 + 0,45 = 1,167 MM
2d10 = TA0 o — (1325 15L°) — (1325 155°) ~ Thmax
TR0 o= (1325 1519) + (132% 153°) + Thpar + 26 min
TL in = 0,015 4 0,02 + 25,3 + 0,09 = 25,425 mm
2T = 51,15_5 3 Mm

2d}0, =TT + (130°;154%) + (1325 1559) +TT" + zd}0

Hyer
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2d!0 . = 0,037 + 0,015 + 0,02 + 0,15 + 0,09 = 0,312 MM
22 i = Choin — (139%168°) — (1387 163°) —Chimax
clo = (13%%;1610) + (1327 165° )+ Cimax + 2d i
cl0 . =0,012 + 0,03 + 22,488 + 0,09 = 22,596 My
2C10 = 45,442_( 5 MM
2d20 = TCIO + (13%°;161°) + (138°; 1650)+TCE + zd55n
2d10. = 0,125 + 0,012 + 0,03 + 0,031 + 0,09 = 0,288 Mm
2d10 = 19 — (1619139°) — (135° ;155°) + T3 nin
2d° . = —22,721— 0,03 — 0,02 + 25,425 = 2,654 MM
2d10 = TCIO + (16}°;139°) + (1387 153°) + TTL® + zd}nin
2d0 0 = 0,125 + 0,03 + 0,02 + 0,15 + 2,654 = 2,979 MM
2d10 = —T,. — (1325, 154°) — (138° :15%)+ Tinin
TO = T + (1327, 1559) + (138% 15%) + zd3 %
TO = 25,575 4 0,02+ 0,012 + 0,45 = 26,057 My
2T° = 52,3147 Mm
2d10 . = TTHO + (1325 154°) + (138° ;159)+TTO + zd35n
2d10 =10,15+ 0,02+ 0,012 + 0,7 + 0,45 = 1,332 mm
Zd[ffmin = Wlﬂlsmin - (150 ) (150 219 ) Omax
Wiy 10 max — W1015min . (1505 212?) . (150? 21%,) - Zd?]SLmin
wos . =2-0,008-0012—0,18 = 1,8 um
2WY% = 3.5_ g1 MM
2d% 0 = TWE + (15°%2197) + (15% 219 S)HTWS + 2dY min
2d%% . =0,015 + 0,008 + 0,012 + 0,05 + 0,18 = 0,265MMm

2d35 i = —Max — (150;1835)~(13 ;15%) + HEin
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2d35 . = —24,15 — 0,006 — 0,012 + 26,463 = 2,295 Mm
2d05 = TMYS + (15°;189%) + (132%,15°) + THE + 2dgmum
2d% = 0,019 + 0,006 + 0,012 4 0,037 + 2,295 = 2,369 MM
2d% o = N9 — (15°128°) — (15%12%57) /195, 4x
Ny = N — (15%128°) — (15% 12%) — zdgin
NS =22,5-10,01-0,03-0,09=2237um
2NY = 44,497025 um
2d%, = TNY + (15% 129%) + (15% 12%°)TN9° + zdgmin
2d%, .. = 0,031 4+ 0,01 + 0,03 + 0,125 + 0,09 = 0,286MM
2d9% . = N9 — (15%1297) — (15%12°) =154
N0 = 98— (159 1295) — (15%12°) = zd75nn
T 0 = 22,245 — 0,03 — 0,25 — 0,45 = 21,515 mm
2119 = 42,5375 mm
2d%, . = TN + (15%;129%) + (15°;12°)-T/1° + 2d% S in
2d%%, 0 = 0,125 + 0,03 + 0,25 + 0,35 + 0,45 = 1,205mMm
2d% = —T195, 0~ (15%1495) — (15% 14%) + 1155,
MoS =195, . + (159 149%) + (15%14%) + zdgnin
N5 i = 29,5 + 0,02 + 0,03 + 0,09 = 29,64 mm
2M% = 59,58_45 MM
2d% =TI + (15%1425) + (15% 14%) + TS + 2dg i
2d25, . = 0,095 + 0,02 + 0,03 + 0,09 + 0,15 = 0,385 MM
2d%% = —H% 0 — (15%130°) — (15%13%7) + HY in
HOS = HOS .+ (15%132%) + (15%13%°) + zdg5nn

HO® =265+ 0,012 + 0,02 + 0,09 = 26,622 mwm
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2HY = 53,544_4; MM
2d. . = TH?® + (15%132%) + (15%13%°) + THZ® + zd 35 in
2d%5 = 0,037 + 0,012 4+ 0,02 + 0,015 + 0,09 = 0,309 MM
2d% = —HS. — (15%,139%) — (15%14%) + % in
2d95, ., = —26,772 — 0,02 — 0,03 + 29,64 = 2,818 MM
2d93 = THY + (15% 139%) + (15% 14%°) + THS® + 2dY5 in
2d%5, .. = 0,15 + 0,02 + 0,03 + 0,15 + 2,818 = 3,168 MM
2d%5 = %50 — (15%149%) — (15%14°) + 1%,
M2 i = NQ5nax + (15%14%°) + (157, 14%) + zdSS in
M, = 29,79 + 0,03 + 0,3 + 0,45 = 30,57 um
211° = 61,34 7775 mm
2d%5 .. = TN + (15 149°) + (15°%14%) + TN + Zd 3 onin

2d% =015+ 0,03 + 0,3 + 0,35+ 0,45 = 1,28 MM
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1.6 Pacuér pesKuMOB pe3aHns U HOPMHUPOBAHUC

PacueT peKuMOB PE3aHNA 1O IMITMPUUCCKHM (hopMYyJIaM

Oneparms 005 Toxapnas ¢ UITY, nepexonst ¢ 1 1o 6.

Tabmuua 1.1 — Ucxoanbie JJaHHbIC

[ 1yOuna Jlnuna pabouero|  Juamerp D,
Ne nepexona
pesanust t, MM xonaa L, mm MM
1 1,55 11,72 61,84
2 0,824 11,72 61,84
3 3.1 21 59,58
4 3,168 17.6 53,54
S 0,219 16,6 43
7 0,385 7 59

[lpuHuMaeM pes3eill  TOKAPHBIH

cOopHbIi U1

KOHTYPHOI0  TOYCHNS

MEXaHMUECKUM Kperuiennem Muororpannbix wractun ['OCT 20872-80.

C

Marepuan miactunsl — TBEPAbI cntas BKS, ceuenune aepkabkn pesia 25x25:

juaHa pesta 150 MM, pajinyc npu Beplidie pesua R = 0,5 MM

['coMeTprUUECKUE mapaMeTpbl:

a = @, = 6 TNaBHBIHA 3aHUI YroJI, BCIOMOTATEIbHbIH 33/IHUH YTOJL,

y = 10° epeAHuH yroJi;

@ = 93" Tj1aBHBIKA YIOJI B IJIAHE,

@; = 32° BCIIOMOIaTesIbHBIH YIOJl B IUIAHE,

£ = 55 yroJs1 Ip¥ BEPUIIMHE pe3na.

Hasnagaem nojauy:

S, = 0,6 MmmM/06 [3, ¢. 266 Tabanua 11]

S, = 0,6 MmM/06 |3, c. 266 TaGymua 11]

S; = 0,5MM/06 [3, ¢. 266 Tabnuna 11]

Him
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S, = 0,25 Mm/06 [3, ¢. 268 Tabanna 14]
Sz = 0,25 MmM/06 [3, ¢. 268 Tabnuna 14]

Se = 0,25 MM/06 [3, ¢. 268 Tabnuua 14]

[Mogauy He KOPPEKTMPYEM T.K. Ha CTaHke OEccTyneH4aToe perysimpoBanne

Ioaa4H.

HasnauaeMm reproj crofikoctn pesud. IIpu ofHOMHCTPYMEHTHOH oOpaboTKe

pexoMenyercs nepuoa croiikoctn T = 60 MUH

OnpesensemM cKOpoCTh Pe3aHis, A0MyCKaeMylo PEKYIIMMA CBOHCTBAMM PE3Iia

o opmyie:

Co
T opmoagx.gy KU

C, = 3283, c. 269 Tadnuna 17]
= 0,12 [3, ¢. 269 Tadmuua 17]
y = 0,5[3, ¢. 269 tabnuua 17]
m = 0,2 [3, ¢. 269 tabamua 17]
K, = Kuy * Kny * Kyy,

rie; Ky~ K03OMHIHEHT, YINTHIBAIOLMEH BIMANME CBOHCTB 00padaThiBacMOro

MaTepuaIa 3aroTOBKY;
Ky~ Ko puImeHT, yIUThIBAIOIMH COCTOSHUE TTOBEPXHOCTH,
Kyy- K02hOUIMERT, YUNTHIBAIOWNUA MATEPHAI HHCTPYMEHTa»
Kyy = 0,83, ¢. 263 tabiuna 4];

Ky, , = 0.8 [3.¢. 263 Tabnuua 5|,

(2)

3)
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Ky, ., = 1,0 [3, ¢. 263 tabmnua 5};
Ky = 2,7 [3. ¢. 263 Tabnnma 6];

[1o hopmysie 3 onpenensiem 3naucane koddduimenta Ky
K, ,=08:08-27=1728

K

V24,56

=08-10-2,7= 2,16

C yuérom Haliennpix KO3(pOUIHEHTOB HAX0HUM V!

328

Vi = g 1728 = 220,6 M/mun
V, = —mraemggre 216 = 461 m/mun
Vy = —mrros 1728 = 225 m/mun

Vi = =g s 216 = 277,6 m/mun
Vs = — oy - 216 = 540,7 m/mun
v, = 228 £ 2,16 = 505,6 M/MuH

T 600:28.0,3850.12.0,250.55

YacToTy BpamieHus IIMHHAEINS, COOTBETCTBYIOLLYIO HaWJAEHHOU CKOPOCTH

pe3aHus HaXo/ MM 1o (hopmyie:

1000V

n = 4
= (4)
1000-220,6
n, = ———=1136,2 06/mun
3,14:61,84
1000461
n, = ——— = 2374,4 06/mun
3,14-61,84
1000225
Ny = ——— = 1202 06/mMun
3,14:59,58

Jluer
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1000-277,5

ng, = ———— = 1650,6 06/Mun
3,14:53,54
1000-540,7

ng = ————— = 4004 06/MuH
3,14:43
1000-505,6

ng = ———— = 2729 06/mun
3,14'659

OKpyrJseM 4acToTy BPAICHUS LIMUH/CHSA 110 MACNOPTHBIM AaHHBIM CTaHKa

YCTAHABIMBAEM /ICHCTBUTEIBHYIO YAaCTOTY BPAIICHHS:
n, = 1130 06/mun.
Ny, = 2370 06/Mun
Nz = 1200 06/mMun
Ny, = 1650 06/mun
n,s = 2800 06/mun
Ny = 2720 06 /mun

Onpe/ensem AeiCTBUTENBLHYIO CKOPOCTh pe3anus 110 hopmye:

mDn
= 5
A 1000 (5)
3,14-61,84:1130
Vi = = 219,4 Mm/MuH
1000
3,14-61,84-2370
Viz = = 460,2 m/Mun
1000
3,14:59,58:1200
Vg = —————— = 2245 m/mMun
1000
3,14-53,54-1650
Vg == - = 277 Mm/MuH
A4 1000 /
3,14-43-2800
Vs = ———— =378 m/Mun
: 1000
Jluer
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3,14-59:2720
V., =—*"—-—

06 = " qoos = 504 mM/mMun

Custy pesanus onpejensiem no gopmy.e:
P,=10C, t* SV - V" Ky, (6)
Cp, = 40 [3, ¢. 273 rabnvua 22]
x = 1,0 [3, ¢. 273 Tabmiua 22}
y = 0,75 [3. ¢. 273 rabmuna 22}
n =03, c. 273 rabnuna 22|

[Monpasounbliii kodxdpdument K,,, npeacrariser coOOH NPOM3BEIACHUE pAaad
pz
K05(DDULIMEHTOB, YUHTHIBAIONIMX BIUAHME CBOHCTB 00pabaThiBaeMOro Marepuaia n

reOMETPHHU pe3lia:
sz = Kupz - K(pPz ’ Ksz Kips " Kypzs (7)

rie: Kypy, - KOOGOUUMEHT, yUUTHIBAIOUMI BINSHUE CBOCTB 0OpadaTeIBaEMOro

MaTepualla;

K ppz - KOODOUIHEHT, yUUTHIBAIOIIHH BIUAHUE ITTABHONO YA B IIAHC,

Ky pz- k0> dHUIHEHT, YIUTHIBAIOMMH BIHAHKE ICPEIHETO YA,

K, p, K0hPUUHEHT, YUUTHIBAIOUIMH BIMSHUEC YIJ1a HAKIIOHA JIC3BUSL,

K, p,- K0ODOUUMEHT, YUMTHIBATONIMI BIMAHAC PA/MYyCa TIPH BEPLIMHE Pe3na.
Kyp; = 1,0 [3, ¢. 261 tabnuua 10]

Kypz = 0,89 [3, c. 275 rabnnua 23|

Kyp, = 1,0 [3, ¢. 275 Tabnnua 23]

K,p, = 1,0 [3, ¢. 275 Tabanna 23]

Jluey
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K.p, = 1,0 [3,c. 275 Tabnnua 23]

Ky, =10-089-1,0-1,0-1,0 = 0,89

[To1cTABUB NOJIYYEHHBIE 3HAUCHHS, OIIPEACIIACM CHITY PE3aHHUA:
P, =10-40-1,55"-0,6"7°-0,89 = 375 H

P, =10-40-0,824"-0,25°7°-0,89 = 1039 H

2

P, =10-40-3,1'-0,6%°:0,89 = 752 H

3

P, =10-40-3,168"-0,5°7°-0,89 = 671 H

4

P, =10-40-0,219-0,25°7°-0,89 = 27,6 H

o

P, =10-40-0385"-0,257°-0,89 = 48,5 H

&

Onpeiesisiem MOIHOCT, 3aTPAaMBACMYIO Ha pe3aHue 1o Gopmyie:

o Pz'Vﬂr_-iic-rB (8)
1020:60
375-219,4
1= Tos0e0 — 1,345 kBt
103,9-460,2
N, = —— = 0,781 kBt
1020-60
310-752
N; = = 3,8kBT
102060
671277
N, = = 3,04 kBt
102060
27,6:378
N5 - - 0,17KBT
1020-60
48,5-504
N6 — — 0,4 kBT
1020:60

[IposepsieM, 10CTATOMHA 1M MOLIHOCTE ¢TaHka o yenosnio N < Ny, y cTanka

16b16T1:

Jner
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Nyn = N,u. ] (9)
rie; N, — MOLIHOCTb JIBUIaTEs
17 - KOO(DPUIHEHT MONIE3HOrO ACHCTBAA CTAHKa
N, =75kBr
n=20,75
Nyn = 7,5 % 0,75 = 5,625 kBt
Venosre Buinoangercs 3,8 < 5,625, caenoBare/sHO, 00padoTKa BO3MOKHA.

OcHOBHOE BpeMst Ha 06pabOTKy paccunThIBACTCs 110 (hopmy.ie:
T, ==, (10)

1€ 1- YncsIo padouux XO10B.

11,72-1

T, = = 0,017 MmuH
(4]
1113006
11,721
T, = = 0,008 mun
2 2370025
211
T,. = = 0,029 Mun
3120006
17,61
T, = = 0,018 Mmun
4 16500,5
16,61
T,. = = 0,023MuUH
5 2800:0,25
7
T, = = 0,011 mun

& 2720:0,25

015 Ceepmanpnas ¢ YITY . | nepexoit.

[ 1yOuna pezanust t=2.5 MM JlnaMeTp OTBEPCTHS D= Smwm.

Jluer
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Jlnst  Beimosinenus  00paboTkM  BRIOMpaeM  CBEPIO  CIMpaibHOC €
IAIMHAPHYCCKIM XBOCTOBHKOM jameTpom D = 5,0 MM I'OCT 886-77, marepuan
cBepia POMS.

[‘eomeTpHyuecKHE napaMeTpbl CBepa:

dopma 3aTouKu HOpMasibHas H.

a = 10°;
2¢ = 118°;
w = 559;

Hasnauaem nojauy:

$=0,18—- 0,27 mm/06 |3, c. 277 tabnuua 25|
KoppexTupyem mnojady 1o nacnopry CTaHka:

Sy = 0,2 Mmm/06

Hasnauaem nepuoji CTORKOCTH CBeplia

T = 20 mun [3, ¢. 279 tabauna 30]

Onpeensiem CKOPOCTh pe3anus no Gopmysie:

Cy-D1
THm.gy

V= Ky - K.y, (1)

rae: Ky - KodphuimeHT 3aBucsmii oT (popMbl 3aTOUKH CBepIa
Cy = 36,3 |3, ¢. 278 Tadbmmua 28];
g = 0,253, ¢. 278 Tabnuna 28];
y = 0,55 [3, ¢. 278 Tabmiua 28]:
m = 0,125 [3, ¢. 278 tabnnma 28];

K,,=0.75 13, ¢. 278 Tadnnua 28],

Jhuct
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Haxoanm nonpasounbiii KOYGGUUMEHT Ha CKOPOCTh PE3aHMS, YUNTHIBAIOUINI

dakTHUECKHE YCIOBUA pe3anus 110 hopmysie;

Ky = Kuy * Kyy * Kiy (12)
Kyy = 0,8 3. ¢. 263 tabnuua 4|,
Kyy = 1,0 |3, ¢. 263 tabimua 6];
K,y = 0,63, ¢. 280 Tabnuua 31}.
K, =08-10-0,6 =0,48.

_36,3%5,00%°
T 900.125,(,20.55

4 * 0,48 = 0,75 = 43,5 M/Mun

Ornpe/ieISeM YacToTy BpalleHHs WmMHae 1o gopmyie 4.

10004435
T 3,14+45,0

= 2770,7 06/MuH.

KoppeKkTHpyeM 4acTOTy BpAICHHs WITHHJENA 110 MACNOpTy CTaHKa:
Nyacn = 2000 06/Mun

Onpenesnsem JCHCTBUTEIbHYIO CKOPOCTh Pe3anus 1o Gopmyie 5:

v _3,14%5,0+2000
peuvce — 1000

= 31,4 m/Mun

Onpe/ieliseM KpyTAMIHI MOMEHT OT CHIT COHPOTHRIIEHHS PE3aHUIO 110 (hopmy.ie:
Myp =10-Cy - D9-SY - Kp (13)

Cy = 0,021 [3, c. 282 Taluiuna 32|,

g = 2,0 (3, ¢. 282 tabanua 32|;

y = 0,83, ¢. 282 Tabmma 32];

Ham

Jmer | Ne goxym

Tomr

Jlata
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Kp = Kyp = 1,0 [3. ¢. 265 Tabaunua 10]
Myp = 10-0,021-5%-0,2°%-1,0 = 1,448 H- ™
Onpe/iensaemM MOIHOCTS, 3aTPAYHBACMYIO HA PE3AHUC 110 dbopmye:

. M}{p*'ﬂ.
N = 9750 (14)

N, = i:j-s—ifi” — 0,297 kBr

[IpoBepsieM, J10CTaTOUHA JIH MOUIHOCTL CTaHKa 2 135D2:
Ny, = 4,5% 0,8 = 3,6 kBt
Veiorre Boinoangeres 0,297 < 3,6, ciaenosarebHo, 00padoTKa BOSMONKHA.

OupejernsieM ocHoBHOE Bpems 1o opmyae 10:

36,5%5
o= = 0,09 MmuH
2000=«0,2

020 CeepauiibHas, | nepexost.

[ ny6una pesanus 2.6 mm; Jlnamerp otsepetus D= 5.2mm.

Jlns BemosneHust  00paboTkM  BHIOMpacM  CBEpIO  CHIMPpAIBHOE €
LJIMHAPHIECKIM XBOCTOBUKOM jHameTpom D = 5,2 MM 'OCT 4010-77, marepuan
csepaa POMS.

["eoMeTpHYECKHE NTApaMeTPhl CBEPJIa:

dopwma 3aToukn Hopmaiphas H.

a =10
2¢ = 1187;
w = 55

Haznauaem nojiavy:

§$=0,18- 0,27 mm/06. {3, ¢. 277 Tabnuna 25|

Jucr
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5, =5 Ky - (15)

rae; K- KoyhGUImenT yuauThiBAIOIINH MATYHO KECTKOCTD TEXHOJOTHYECKOM

CHCTEMBI
K, = 0,53, c. 277 tabauna 25];
S, =024-0,5= 0,12 mm/00

KoppekrupyeM nojgady 1o nacropry cTaHka:
Sy = 0,12 mm/06
Hasnagaem nepuo/i CTOMKOCTH CBEPIIa

T = 35 muH [3, ¢. 279 tabnuua 30|

Omnpenensiem ckopocTh pesanus 1o hopmyae 11
Cy = 36,33, c. 278 rabauna 28],

g = 0,253, ¢. 278 rabnuua 28|;

y = 0,55 [3. ¢. 278 tabuwna 28];

m = 0,125 [3, ¢. 278 tabnwuma 28],

K.,=0.75 [3, ¢. 278 Tadnuua 28).

HaxoauM nonpasodnbii KOdYGQUIMEHT Ha CKOPOCTb PE3aHMS, YIATHIBAIONHIH

(akTHueckue VeIaoBus pezanus 1o gopmyne 12:
Kyy = 0,83, ¢. 263 tabanua 4],
Kyy = 1,0 [3.c. 263 Tabnuna 6];
K,y = 1,0 [3, ¢. 280 Tabsmua 31].

K,=08-10-1,0=08.

Jner

151900.2016.222.00 113 -

Hav Jlier | Ne jtokvm. Mo, Jlata




«5 90,25
Vo= 0302 L 08%0,75 = 113 M/MHH.

200.125*0’120,55

Onpe/ie/IseM YacToTy BpaiieHust iunaes no gpopmyie 4:

1000%113
n= = 6921,2 06/MHuH.
3,14+5,2

KoppeKkTupyeM HacToTy BpaIeHHs HIIHHENS 110 MacnopTy CTaHKa:
Npacn = 1100 06/Mun

OnpejensieM ACHCTBATENLHYIO CKOPOCTh PE3anus 1o Gopmysie 5:

v | 3,14%5,2+1100
Aenics 1000

= 17,96 m/mMun

OnpejiensieM KpyTsiiiii MOMEHT 110 hopmyie 13:

Cy = 0,005 [3, c. 282 Tadbnnua 32];

g = 2,0 [3. c. 282 tabmnua 32];

y = 0,83, ¢. 282 tabnmua 32|,

Kp = Kyp = 1,0 [3, ¢. 265 tabanua 10]

Myp = 100,005 -5,2%-0,12°%-1,0 = 0,248 H- ™

Ornpe/essieM MOIHOCTE, 3aTpaunBaemMyIo Ha peamue 1o gopmyae 14:

_0,248'1100
9750

N, = 0,027 kBt

[lpoBepsieM, 10CTATOUHA 1M MOIMHOCTD cTanka 2 P135P2
Ny, =45*0,8 = 3,6 kBt

Venosue semonnsercs 0,027 < 3,6, caenopareasHo, 00pabOTKa BO3MOMKHA.

151900.2016.222.00 113
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OrnpeziesisieM 0OCHOBHOE Bpems 110 hopmysie 10:

To

3,58

T 1100+0,12

= 0,027 MmuH

PacueT pesxuMOoB pe3anus TabIMUHbIM CIIOCOOOM

Oneparms 010 Toxapuas ¢ UITY, nepexoast ¢ 1 no 6.

Tabnuua 1.2 — cxoaHbie TaHHBIC

['nyOuna Jlnuna padouero | Jlwamerp
Ne nepexona
pe3aHus t, MM xoaa L, MM D, mm
1 0,824 9,7 52.82
2 0,464 9,7 52.82
3 5,26 51,19 59,58
4 2,979 38.52 52,82
5 0,288 37.4 51,15
6 0,312 16.7 59,58

[lpyrumaeM peserl  TOKapHBIH

MEXaHHUEeCKNUM Kperuienuem Muororpannbix riactun F'OCT 20872-80.

cOOpHbBIH U151

KOHTYPHOTO  TOYEHHUS ¢

Marepuan ruiacTvusl — TBEPABIH crutas BKE, ceuenne aepxaBku pesila 25x25;

juinna pesua 150 Mm, pagnyce npu BeplinHe pesiia R = 0,5 MM

[ eomeTpuuecKue napaMmeTphl:

@ = a, = 6° TIaBHbII 3a0MH YTON, BCIOMOTATEIbHbIN 3a/IHIHA YTOJL,

y = 10° TIepeAHUH yro,

@ = 93° IJIABHBIA YIOJ1 B [JIAHC,

@, = 32 BCIIOMOraTeJibHbIN YroJl B IlaHe,

£ = 55° YIOJ1 IIPH BEPLIMHE pe3La.

Jlist nepexosos 1, 3, 4 onpesessem nojaqy no opmyJe |

SO - SCIT : KS“ ' K.S'h ' KSM ’ Ksy ’ KS]'[ ’ qu, ’ 1{5}3

(16)

Him

Jmer

Ne okyM.

1o

Jara
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rae: Sy, - Tabauunas nojava,

Ksﬂ— K0P PULHEHT, 3aBUCAIIN OT CEUCHWS JICPIKABKH Pe3Lia,

Ks, - KOO PUIHEHT, 3aBUCALIUI OT IIPOUHOCTH peKYILEH HaCTH]

Ks,, - KoohpuimenT, 3ABMCSIIIMI OT MEXAHHUECKHX CBOMCTB 00padaThiBaeMoro

marepuaa;

Ksy - k0> puIHEHT, 3aBUCALIUII OT CXEMBbl YCTAHOBKHM 3arOTOBKH,
Ks,, - koaument, 3aBHCALIMN OT COCTOSHUS MOBEPXHOCTH 3ar0OTOBKH,

KS¢ - k0>(DHHUIMEHT, 3aBUCAILNT OT FEOMETPUIECKHUX 1ApaMeTpoB pesna,

ng - kordunMeHT, 3aBUCALIMEA OT KECTKOCTH CTaHKa,

Ser, = 0,62 MM /06 [4, ¢c. 41 kapra 4];
Sor, = 0,3 MM/06 [4, ¢. 41 xapra 4];
Sor, = 0,5 Mm/06 [4. ¢. 41 xapra 4}];
Ks, = 1,0 [4. ¢ 42 kapTta 5];

K = 1,0 [4. c. 42 kapra 5];

h

Ks

M

K¢ = 0,84, c. 43 xapra 5],

y

K13 = 0,85 [4. ¢ 44 xapra 5],
Kg.4 = 1,0 [4, ¢. 44 xapra 5};

qu, = 0,95 [4, ¢. 44 xapra 5];

1,15 [4, c. 43 xapra 3|:

Mav Plwer | Ne jlokym.

o

Hata
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KS}. = (),75 [4, ¢. 44 xapra 5|;

So, = 0,62-1,0-1,0- 1,15-0,8- 0,85 0,95 0,75 = 0,34 Mm/06
So, =0,3-1,0-1,0- 1,15-0,8-0,85- 0,95+ 0,75 = 0,17 mm/06

So, = 0,5-1,0- 1,0~ 1,15-0,8-1,0+0,95-0,75 = 0,32 MM/06

Jlis nepexo;1os 2, 5, 6 onpejersieM noaavy 1o gopmysie:

So = Sor KSM ’ KSy ' KS,_ ' KSk | K.S‘q,a

rae: Kg - koohhuiment, 3aBucsIunii 0T pajinyca BEpLIMHBL Pe3Ha;

(17)

Kg - KOY(PPHULIHEHT, YUUTBIBAIOIIMH KBATATET 0OpadaTbIBAEMOH TOBEPXHOCTH,

Sor, = 0,33 MM /06 [4, ¢. 47 xapta 7|,

Sor, = 0,39 Mm/06 [4, c. 47 xapta 7];

Sorg = 0,36 MM/06G [4, ¢. 47 kapTa 7).

Ks, = 1,15 [4, ¢. 48 kapTa R

Ksy = 0,8 [4, c. 48 kapra 8|:

K¢ = 1,0 [4. c. 49 xapra 8];

K¢, = 0,8 [4, c. 49 xapra 8];

K¢ = 1,0 [4, c. 49 kapra 8];

S, =0,33-1,15-0,8-1,0-0,8-1,0 = 0,24 MM/ 06

So, =0,39-1,15-0,8- 1,0-0,8-1,0 = 0,28 mm/06
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So, = 0,36 1,15-0,8-1,0-0,8-1,0 = 0,26 mm/06

Jl1a nepexoqoB 2, S, 6 onpeneiseM noAauy JONYCTHMYIO 1O HIEPOXOBATOCTH

00OpabaTbIBaEMOM MOBEPXHOCTH!

=S5

pont KSM ’ KS“ ' I{So ’ KS,,(: (18)

Son
e Syony - AONYCTHMAs TaONIHUHAA 1101a4a

K - koopuument, yuuThiBaIOWME BUNL 00paboTku;

Kg - xoodduument, yunTbiBaromni HATMINE OXJIKACHIA,

Sponr, = 024 MMm/00 [4. ¢. 86 kapTa 25].

Sponrs = 0,16 MM/06 [4, ¢. 86 kapTa 25]:
Sponr, = 0,16 MM/06 [4, ¢. 86 kapra 25];
Ks, = 1,0 [4, c. 87 kapra 26];

Kg = 1,0 [4, c. 87 kapra 26];

K, = 1,0 [4, c. 87 kapra 26];

Ks_ = 0,85 [4, c. 87 kapra 20];

Sponr, = 0,24-1,0-1,0-1,0 0,85 = 0,2 Mmm/06
Sponr. = 0,16-1,0-1,0-1,0- 0,85 = 0,13 MmM/06
Spomr, = 0,16+ 1,0-1,0-1,0- 0,85 = 0,13 MM/06

3HAuCHUS 110424 /Ul NEePEX010B 2, S, 6 IPUHUMAEM 110 HICPOXOBATOCTH.

OnpenensieM CKOpoCTh pe3aHus

Juet
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V= Vp Ky Ky,

rae: Vp - TabavaHas CKOpOCTh PE3aHUs;
T

Ky — kK03bduimenT, 3aBHCAui o1 HHCTPYMCHTAJILHOTO MaTepHana;

K, oOimii 1onpaBoumbiii KOYpHUIHENT,

rae: Ky, - KOPUIMEHT, 3aBUCAILHA OT FPYIIILI 00OpabaTbiBAEMOCTH MaTCPUAIA;

Ky = KVC ’ KVO ) va ’ KVM ' qu, ' KVT ’ KV}Ks

Ky, - koddduniment, sagucAIMil oT BUa 00paboTKy;

KV}. - kod(hPUIMEHT, 3aBUCAIIMHA OT KCCTKOCTH CTaHKa,

(19)

(20)

Ky, - k03 pULMEHT, 3aBUCATIMHA OT MEXaHHUCCKUX cBolicTB 00padaTbIBACMOTO

Marepuaa;

Ky, - K03((PUIMENT, 3aBUCALINI OT FEOMETPUICCKIX [TAPAMETPOB pesia;

Ky, - KOYPPUIMEHT, 3aBUCAILHI OT 11EPHO/IA CTOMKOCTH PEKYIIEH YacTH pesna

Ky, - koa¢duument, 3aBUCAINMN OT HAIIMYMS OXJIAKICHUSA,

= 1,5 [4. c. 82 kapra 23];

= 1,0 [4, c. 82 kapTta 23],

= 0,75 [4, c. 83 kapra 23|;

= 12 [4, ¢. 83 kapra 23],

= 0,95 [4, ¢. 84 kapra 23],

Ky, =07 [4,c. 84 kapta 23|,

UM

Jlucr

No oKyM.

1o

Jara
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Ky, = 0,75 [4, c. 84 kapra 23|;
K,=15-10-0,75-12-0,95-0,7-0,75 = 0,673

Vr

1

, = 483 m/Mun [4. ¢. 79 kapta 21}
Vr, = 495 m/mun [4, ¢. 79 xapra 211
Vr, = 415 m/mun [4, c. 81 kapra 22];

Vr.

5,

. =510 m/mun [4, c. 81 kapra 22];
Ky sa = 0,85 [4, ¢. 79 kapra 21];
Ky, .o =07 [4, c. 81 kapra 22].

V, = 483-0,85- 0,673 = 276 M/MHUH
V, =415-0,7-0,673 = 195 m/mMuH
V, = 495- 0,850,673 = 283 m/mun
V, = 483-0,85- 0,673 = 276 Mm/MUH
V. =510-0,7-0,673 = 240,4 m/MuH
Vy = 510-0,7 0,673 = 240,4 M/MuH

Ornpe iensem HacToTy BpaLeHus WnuHes mo gopmyae 4:

~1000-276

1= = 1664,7 06/Mun
3,14'52,8

1000-195,6

n, = ——— = 1045 06/mMun
3,14:52,8
1000283

n; = = 1706 06/muH

3,14°52,8
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1000-276

ng = = 1664,7 06/MuH
3,14'52,8
1000-240,4

ng = ———— = 1285 06/Mun
3,1459,58
1000-240,4

ng = ———— = 1498 06/mMun
3,14:51,1

OKpyrJsieM JacToTy BPAIIEHHs, 110 NacropTy CTaHKa:
ng, = 1660 06/MUH
ng, = 1040 06/MHUH
ngs = 1700 06/mun
Ngs = 1660 06/Mun
ngs = 1280 06/MHUH
Ngye = 1490 06/mun

OnpenernsieM HaKTHUECKYIO CKOPOCTH PE3aHUsA 110 dopmy.ie 5:

_3,14#52,8+1660

V., = —2+——"—-——=1275,2 M/MUH
d1 1000 ’ /
3,14+52,8+1040
Vi) = ————— =172,4 M/MHH
b2 1000 A M/
3,14+52,8+1700
Vi, = ——————— = 281,8 m/MHUH
b3 1000 8 M/
3,14+52,8+1660
V., = ——— = 275,2 Mm/MUH
P 1000 2 m/
3,14+52,8+1280
Vs = ————— = 2395 M/MHH
1000
3,14+52,8+1490
Voo = ————— = 239 M/MUH
1000
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OnpejenseM MOLIHOCTh pe3anus
Koppexrupyem TabHuHyio MOLIHOCTH pe3atns 1o popmyie:
N = Ny Ky. (21)

rjpe; Ny - TabiiMuHas MOIHOCTb PEe3aHHs.

Ky - nonpaBounbiii KOYphUmeHt,

Nr,., = 55 KBT [4, ¢. 79 kapTa 21},

Ky = 1,0 [4, c. 85 xapra 24];

N, =5,5-1,0=5,5kBr

N; =55-1,0=5,5kBr

N, =55-1,0 = 55 kBt

[IpoBepsieM, I0CTATOYHA JiM MOIHOCTD CTAHKA 110 YCI0BHIO N < N,. y cranka

16b16T1:
Ny = 7,5°0,75 = 5,625 kBt
VeioBue Beinosnsieres 5,5 < 5,625, caenosaresibHo, 00padoTKa BO3MOKHA.

OnpenensieM ocHOBHOE Bpems 110 (hopmyiie 10:

9,71
T, = = 0,017 mun
1 1660:0,34
9,7:1
T, = = 0,047 muH
2104002
51,191
T,. = = 0,18 MuH
3 1700:0,17
38,521
T,, = = 0,072 Mmun

4 1660:0,32

Juer

151900.2016.222.00 113 66

Ham Jact Ne noxym. [Ton. Jata




37,41
T, = ———— = 0,225 muu
5 1280-0,13

16,691
T, =——— = 0,086 mun
6 1490:0,13

JUIst OCTabHBIX ONEPALMH PEKUMBL PE3aHUA PACCUMTHIBAOTCA aHATOTHHIHO.

3aHOCHM JaHHBIC PEKUMOB pesanus B Tadmuny 1.3

Tabmuna 1.3 ~ Pexumbl pe3anns

Ne onepattun | t, MM | L, mm | D, mm | S, mm/06 | n, 06/mun |V, m/mun | N, kBt | To, mun
Ne nepexona

005 1,55 | 11,72 1 61,84 [ 06 1130 2194 1,345 | 0,017
I nepexox

005 0,82 | 11,72 | 61,84 | 0,25 2370 4602 0,781 | 0,008
2 nepexol

005 3.1 21 59,58 | 0.6 1200 2245 1,137 {0,029
3 nepexon

005 3,17 | 17,6 153,54 10,5 1650 277 3,04 0,018
4 nepexon

005 022 | 16,6 |43 0,25 2800 378 0,14 0,023
5 nepexon

005 0,38 |7 59 0,25 2720 504 0,4 0011
6 nepexon

005 3,15 | 38,85 144,49 | 0.23 2200 307 4.9 0,077
7 nepexol

005 0,46 | 395 |45 0,19 1380 195 - 0,15
8 nepexon

005 39 {335 |53 0,1 360 60 - 0,093
9 nepexon

005 1,75 124 | 3.5 0,12 2800 30,7 0,073 | 0,037 |
10 nepexon

005 0,25 |12 4 1 2800 35,2 0,216 | 0,004
Il nepexon

005 05 |15 |5 0.165 2350 36,8 0.06 | 0,004
12 nepexon

Jver
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Oxonuanue Tabuuup! 1.3

Ne onepatmm | t, MM | L, mm | D, MM | S, Mm/06 | n, 06/mun |V, m/mun | N, kBt | To, mun
Ne nepexoaa
010 0,82 |97 52,81 | 0,34 1660 27,52 5.5 0,017
1 nepexon
010 046 |97 52,81 10,2 1040 172.4 - 0,047
2 nepexon
010 5,26 | 51,19 159,58 { 0,17 1700 281.8 5.5 0,18
3 nepexon
010 2,98 | 38,52 | 52,81 0,32 1660 275,2 5,5 0,072
4 nepexon
010 0,29 | 374 |51,15 | 0,13 1280 239.5 - 0,225
S nepexon
010 0,31 | 16,69 | 59,58 | 0,13 1490 239 - 0,086
6 nepexon
010 2,38 | 36,42 39,49 031 2200 272.8 5.5 0,053
7 nepexon
010 0.4 37 40 0,19 1560 196 - 0,125
8 nepexon
010 3,9 3,35 |45 0,09 420 59,3 - 0,088
9 nepexon
010 32 255 50,6 |01 380 60,3 - 0,067
10 nepexon
010 1,2 13 2.4 0,12 2800 21,1 0,073 | 0,038
11 nepexoj
010 1 2 4.4 0,15 2370 32,7 0,073 | 0,005
12 nepexon
015 2.5 36,5 |5 0,2 2000 31,4 0,297 1045
1 nepexon
015 1 29 7 0,4 1100 24.4 0,041 | 0,35
2 nepexon
015 | 2 9 0,15 1160 327 0,073 | 0,1
3 nepexon
015 - 138 |8 1,25 1100 27.6 0,047 | 008
4 nepexon
020 2.6 3,58 5.2 0,12 1100 17,06 0,027 |0,027
I nepexon
Juer
151900.2016.222.00 113 8
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1.6.3 Hopmuposanue

005 Tokapuas ¢ UITY.

Hopma BPEMCHH CKJIA/1bIBACTCA U3 UITYYHOrO BPEMEHH H MNOArOTOBHUTEJIBHO-

3AKJTIOUUATEBHOTO.
. Tua
T=Tyu + W (22)
rJC: N — KOJI-BO JIeTajleil B apTuu
n=20
T — nopma BpeMeHM HA HAJIAJAKY W HACTPOHKY CTAHKA, MHH]
. pma Bp TPOHKY
[IIryunoe Bpemsi:
Aoy FAonrtag:
Twr = (Tu,a + Ty + Kep) - (1+ B ﬂ)s (23)

100

rae; T — Bpems [IMK/JIa ABTOMATHYECKOH pabOThi CTAHKA 1O NPOrPaMMe, MHH,
na

T — py4HOro BCHOMOTATEILHOE BPEMsL, MHH,
B

kt — k02 PUIHEHT PYTHOTO BCIOMOTATEIIBHOTO BPEMEHH
B

o .0 ,0 — BPEM:A HA TEXHHYCCKOC, OPraHu3allMoOHHOC OﬁCJ’[y)KHBaHHe H Ha
Tex opi’ 0T

OT/IbIX M JIHYHbBIE HAIOOHOCTH, % OT ONEPATHBHOIO BPEMCHH.

%o Cope %orn =7% [5 ¢.90 xapra 16]
BpeMms LMK/1a aBTOMATHYECKOI paboThl cTaHKa No Mporpamme

.= T0a+ Twm ’ (24)

L

rae; T —— OCHOBHOE BpEMsl aBTOMATHUECKOH pabOThbl CTAHKA 10 POrpaMme,
od

T — MamMHHOE BCIOMOTATEILHOE BPEMsI, MUH.
MB

Jina pacuera’T u’l  wmenonb3yem pacyeTHO - TEXHOJIOTHYECKYIO KapTy.
0a MR

ITo nacnopTy cTanka NepeMenieHNe Ha XOJ0CTOM XO1y COCTABACT
nponoaboe S=10000 Mm/mun, nonepednoe S=5000 Mm/muH.

Pesynprarhl pacuera 3aHocum B Tabuiy 1.4

et
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Tabmuua 1.4

OnuHa Anuna BcnomoratensHoe
NHaexc QOcHosHOE
NPOAONBHOIO MONepevHoro MalmnHHOE Bpema Tms,

yuacrka ydacTka L, mm ydactka L, mm BpeMA Toa, MUK MWH

0-1 35,2 18,08 0,0035

1-2 0 11,72 0,017

2-3 1 0 0|

3-4 0 11,72 0,0025

a4-5 1,39 0 0

5-6 0 11,72 0,008

6-7 1 0 0

7-8 0 9,59 0,002

8-9 21,02 0 0,029

9-10 0 1 0

10-11 21,02 0,002

11-12 0 4,02 0,001

12-13 13,6 0 0,018

13-14 0 4,02

14-15 12,6 0 0,0015

15-16 0 5,29 0,001

16-17 1 1

17-18 11,99 0 0,023

18-19 0 3

19-20 7,04 0 0,011

20-21 0 1 0

21-22 55,61 19,5 0,0055

22-23 34,59 27,76 0,0055

23-24 16,61 0 0,077

24-25 0 22,25

25-26 16,61 0 0,0015

26-27 0 22,5 0,0045

27-28 17 0 0,15

28-29 0 22,5 |
' 29-30 17 0 0,0015

30-31 34,59 50 0,01

31-32 38,12 22,5 0,0045

32-33 0 3,35 0,093

33-34 0 3,35 0,0005

34-35 38,12 22,5 0,0045

35-36 32,59 50 0,01
 36-37 17 0 0,0015 |

37-38 12,41 0 0,037

38-39 29,41 0 0,003

39-40 32,59 50 0,01 |

40-41 32,59 50 0,01

Huer
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Oxonuanue Tadauie! 1.4

AnvHa OnvHa BcnomoraTtenbHoe
MHaeKkc OcHoBHOE
NPOACABHOIO nonepe4yHoro MalwmHHoe spems Tms,
y4acTka gpems Toa, MUH
y4dactka L, mm ydacrka L, mm MWH ;]
41-42 17 0 0,0015
42-43 12,07 0 0,004
43-44 29,07 0 0,003
| 44-45 32,59 50 0,01
45-46 34,59 50 0,01
46-47 16 0 0,0015
47-48 1,5 0 0,004
48-49 17,5 0 0,002
. 49-50 34,59 50 0,01
| 0,471 0,124

Tua =0,471+0,124=0,595 mun

Bpemst BBITIOIHEHNS PYUHOH BCIOMOraTeIbHOH paboTsl

T =T

BYCT

+T

B Ol

+T

2
it MM

(25)

rjae. T —— BCIIOMOTaTEIbHOE BpeMs HA YCTAHOBKY H CHSITHUC OCTAIH,
B VCT

T —— BCIIOMOTaTejibHOC BpeMs, CBA3aHHOC € BBINOJIHCHUEM ONCpalliy;

B o1l

T

T

B VeT

T =0,15mun [5¢.79 xapra 14]

B OT1

T

B H3M

TB =0,12+0,15+0,47=0,74 muu

Tue = (0,595 +0,74) - (1 +

T+7+7

—— BCIIOMOTATEIbHOE BPEMA HA U3MCPCHHC.

B HIM

= 0,12 mun [5 ¢.52 xapra 3]

5 ) = 1,615 Mun

- 0.22+0.07+0,06+0,06+0.06-0.47 mutt [5 ¢.80 kapra 15]

Hopma BpeMeHM Ha HAJIAJIKY CTaHKa HNPEACTABJIACTCH KK BPEMs HA IIPUEMDI

NOArOTOBUTELHO-3aKIIIOUUTENLHOM  paboTel Ha 00pabOTKY MapTHA OAMHAKOBHIX

jietasieil (He3aBHCUMO OT NAapTHH) U ONPEENACTCA 1O hopmyne

T =T +T +T (26)
113 s 32 np.obp
Juer
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rae: T |~ HOpMa BPEMEHHU Ha OPraHu3alHOHHYIO NOIFOTOBKY, MHH.
1

T 11:4+2+2:8 mun [5 ¢.96 kapra 21]

It

T ~— HopMa BPEMEHHM Ha HAJlajIKy CTaHKa, npUCIocodIeHUs, HHCTPYMEHTA,

m2
NPOrpaMMHBIX YCTPOMCTB, MUH,
YCTaHOBHTD W CHATH NMATPOH 3-X KynaukoBblid 4 MuH [5 ¢.96 kapra 21];
YCTAHOBUTH MCXO/IHBIC PEIKUMBbI pa6oter 0.2 - 12 = 2.4 mun [5 ¢.96 kapra 217,
YCTAHOBUTD PEKYINMA HHCTPYMEHT B pesoabsepHoii rosiopke 0.8:6=4,8 mun
[5 ¢.96 kapra 21 |
BBECTH TIPOrpamMmmy B namath cucremsl HITY ¢ 1pOrpaMMHOro HOCHTCIA
1,0 mun [5 ¢.97 xapra 217,
YCTAHOBHMTH HCXO/HBIC KOOPMHATHI MHCTPYMEHTA 2,0-6=12munH
[5¢.97 xapra 21];
T = 442.4+4,8+1,0+12=24.2 mun.

e

5~ HOPMA BpeMeHH Ha MpodHyI0 00padoTKy, MUH.
mp.oh

T =128 mun. [5c.104 kapra 28];

1p.obp

T =8+242+ 12,845 mun.

T=1615+ :2»_3: 3.865 Mui.

010 Toxapuas ¢ UITY

Onpejensiem mWTy4Hoe Bpems 1o popmy.ie 23:

@ Fopr Yor s =7% kapTa 16 {5 ¢.90]

Jns pacuera T o T  HMenojb3yeM pPacueTHO - TEXHOIOTHYECKYIO KapTy.
0, MB

JIner
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Ilo nacropTry ¢TaHka IMEPEMECIICHNEC Ha XOJIOCTOM X0y COCTABJIACT

PesyabTaThl pacueTa 3aHocuM B Tabamity 1.5

npostossHoe S=10000 mm/Mun, nonepeunoe S=5000 MM/MHH.

Tabmuna 1.5

NHaeKc Hnvna AnviHa OcHoBHOE BpemA BcrnomoratensHoe

y9acTKa NpoOAOALHOra | NnonepeYyHoro Tos, M MaWMHHOE BpemA Tms,

ydacTKa L, mm | ydactka L, mm MWH
0-1 36,11 22,59 0,0045
1-2 0 9,7 0,017
2-3 1 0 0
3-4 0 9,7 0,002
4-5 1,39 0 0
5-6 0 9,7 0,047
6-7 1 0 0
7-8 0 7,87 0,0015
8-9 46,2 0 018
9-10 0 4,93
10-11 46,2 0 0,0045
11-12 0 7,78 0,0015
12-13 34,67 0 0,072
13-14 0 3,85
14-15 33,67 0 0,0035 |
15-16 0 5,08 0,001
16-17 1 1
17-18 33,01 0 0,225
18-19 0 2,8
19-20 11,49 0 0,086
20-21 0 5,2
21-22 82 19,5 0,008
22-23 35,5 30,26 0,006
23-24 16,67 0 0,053
24-25 0 19,75
25-26 16,67 0] 0,0015
26-27 0 20 0,004 |
27-28 17,01 0 0,125
28-29 0 20 B
29-30 17,01 0 0,0015
30-31 35,5 50 0,01
31-32 53,78 26,5 0,0055
32-33 0 3,35 0,088
33-34 0 3,35 0,0005
e
151900.2016.222.00 113 .
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Oxonuanue Tadmuue! 1.5

Nesnexc OnvnHa Onuvna OCHOBHOE BpEMS BcnomoratenoHoe
NPOAONBHOTO | NOMepeYHoro MallMHHOEe BpemMA Tms,
yHacTKa yyactka L, mm | ydacTka L, mm Toa, MmH MWH
34-35 53,78 26,5 0,0055
35-36 74,54 23,7 0,0075 |
| 36-37 0 2,55 0,067 |
37-38 0 2,55 0,0005
38-39 74,54 23,7 0,0075
39-40 32,5 50 0,01
40-41 17,01 0 0,0015
41-42 13,06 0 0,038
42-43 30,07 0 0,003
43-44 32,5 50 0,01
44-45 35,5 50 0,01
45-46 16,01 0 0,0015
46-47 2 0 0,005
47-48 18,01 0 0,002
48-49 35,5 50 0,01
1,003 0,124

Bpems uukia asroMariueckoi paboThl CTAaHKa 110 TPOrpaMMe OTIPE/ICIIACM 110
dhopmyae 24:
T =1,003+0,124=1,127 mun

REH]

Bpemsi  BBIIIOJHEHUSA  PYYHOH BCIIOMOTATEJIBHON  PadOThl  OHPCACISIEM 110
dhopmyaie 25:

T =0,12 mun [5 ¢.52 kapra 3]

BYCT

T = 0,15mun |5 ¢.79 kapra 14|

R OF

T = 0,22+0,07+0,07+0,07+0_,O7+0,06+0,06+0,06+0,06=0,74 MHH

B HiIM

[5 ¢.80 kapra 15]
TB——'0,12+0,15+0,74=1,01 MMH

7+7+7

S ) = 2,585 MuH

Ty = (1,127 + 1,00 - (14

Jinet
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Hopmy MOATOTOBMTEIBHO — -3aKIIOUMTEIBLHONO  BPEMCHHM  ONPCACHCM 110
dhopmyne 26:
T 31:4+2+2=8MHH [5 ¢.96 kapra 21]

i

T - 442.4+4.8+1.0+12=24.2 mun

s

YCTAHOBUTH M CHATH MATPOH 3-X KyJIAUKOBBIH 4 mun [5 ¢.96 kapra 217,
YCTAHOBUTH HCXO/HBIC PekMbl padoTbr 0.2 - 12 = 2.4 mun [5 ¢.96 kapra 21}
VCTAHOBHTH PEXKYIIMH HHCTPYMEHT B peBosIbBepHOI ronoBke 0.8:6=4,8 mun
[5 ¢.96 kapTa 21 1|,
BBECTH nporpaMmy B namsTe cucrembl UITY ¢ nporpaMmMHOro HOCHTEIA
1.0 mun |5 ¢.97 xapra 21];
YCTAHOBHTH MCXO/IHBIE KOOPAMHATHI MHCTPYMCHTA 2,0 -6 =12 mun
[5 ¢.97 kapra 21];
T pz'l2,8 muH. |5 ¢.104 xapra 28],

P00,
Tmz 13+ 24,2+ 12,8=45 mun.

T = 2,585 + i;-z: 4.835 mm.

015 Ceepnnibhas ¢ UITY

Onpesiensem mrryunoe spems no popmysie 23:
© e o %or s =7% xapra 16 [5 ¢.90]
Bpewms 1iKIa aBTOMATHYECKOH PabOThl CTAaHKa 110 MPOrpaMmMe ofpeieIieM 1o
hopmyiie 24:
Jlmsipacuera T n'T  nCnonb3yem pacueTHO - TCXHOJIOTHUCCKYIO CXEMY.
Oa MHE

[0 nacnopry CTaHka NepeMeieH!e Ha X0J0CTOM X0y S=4000 mm/MHH.

PesyibraThi pacdera 3aHOCHM B TadIMILy 1.6

Juer
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Tabnuna 1.6

BcnomoraTtenbHoe
MHOEKC yHacTKa OnurHa yyactka L, mm OchoeHoe Bpems MaLWHHOE Bpems
Toa, MuH Twme, MKMH
0-1 13,5 0,003
1-2 151,5 0,038 |
2-3 36,5 0,09 0,009
3-4 36,5 0,008
4-5 14,5 0,004
5-6 36,5 0,09 0,009
6-7 36,5 0,009
7-8 13,2 0,003
8-9 36,5 0,09 0,009
9-10 36,5 0,009
10-11 13,2 0,003
11-12 36,5 0,09 0,009
12-13 36,5 0,009
13-14 14,5 0,004
14-15 36,5 0,09 0,009
15-16 188 0,047
16-17 13,5 0,003
17-18 13,5 0,003
18-19 151,5 0,038
159-20 29 0,07 0,007
20-21 29 0,007
21-22 14,5 0,004
22-23 29 0,07 0,007
23-24 29 0,007
24-25 13,2 0,003 |
25-26 29 0,07 0,007
26-27 29 0,007
27-28 13,2 0,003
28-29 29 0,07 0,007
29-30 29 0,007
30-31 14,5 0,004
31-32 29 0,07 0,007
32-33 180,5 0,045
33-34 13,5 0,003 |
34-35 13,5 0,003
35-36 151,5 0,038
36-37 2 0,02 0,001
37-38 2 0,001
38-39 14,5 0,004 |
39-40 2 0,02 0,001
Jner
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Oxkonuanue Tadaune 1.0

BcnomorarenbHoe
MuaeKke y4acTka OnvHa yyacTka L, mm OcnosHoe Bpems MaLLUMHHOE Bpems
Toa, MWUH
Tms, MUH
40-41 2 0,001
41-42 13,2 0,003
42-43 2 0,02 0,001
43-44 2 0,001
44-45 13,2 0,003
45-46 2 0,02 0,001
46-47 2 0,001
47-48 14,5 0,004
48-49 2 0,02 0,001
49-50 153,5 0,038
50-51 13,5 0,003
51-52 13,5 0,003
52-53 151,5 0,038
53-54 13,8 0,01 0,003
54-55 13,8 0,01
55-56 14,5 0,004
56-57 13,8 0,01 0,003
57-58 13,8 0,01
58-59 13,2 0,003
59-60 13,8 0,01 0,003
60-61 13,8 0,01
61-62 13,2 0,003
62-63 13,8 0,01 0,003
63-64 13,8 0,01
64-65 14,5 0,004
65-66 13,8 0,01 0,003
66-67 13,8 0,01
67-68 151,5 0,038
68-69 13,5 0,003
L 0,95 0,618

Bpems UMKIa aBTOMATHYECKOH PaboThl CTAHKA 1O MPOrPaMME ONPEICIIACM 110
dbopmyne 24:
T = 0,95+0,618=1,568 mun

LI

Bpems  BBINOAHCHHA PYUHOH BCIIOMOTaTelIbHON  padOoThl  ONpEAeIsieM 10

dbopmyie 25:

Jner
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T =0.1 mun |5 c.64 xkapTa 10]

B yeT

T =0,12mun [5¢.79 kapra 14]

B ol

T =028-5+009+007 5+ 0,04 -5+ 0,045+ 5 = 2,265mun

B WM

[5 ¢.80 kapra 15]
T =0,1+0,12+2,65=2,485 mun

T+7+7

T, = (1,658 + 2,485) (1 + 22 ) = 5,013 mun

HopMy —NOArOTOBHTEILHO  -3aKIOTHTCILHOTO BPEMECHH  OTIPE/CNACM
opmyie 26
T l=4+2+2=8 vut |5 ¢.100 kapra 24|

14

T - 4.5+1,0+2,4+0,8+2,8=11,5 mun

YCTAHOBUTH ITPHCIIOCOOICHHE BPYIHYIO 4.5 mun [5 ¢.100 xapra 24];
YCTAHOBUTH HCXOHBIC PEIKNMDI paborbt 0,25 - 4= 1,0 mus
[5 ¢.100 kapra 24];
YCTAHOBUTH PEIKYIIMH HHCTPYMCHT 0.6-4=2,4 mun |5 ¢.100 xapra 24 1.
BBECTH IPOrPAMMY B HIAMSTH CHCTEMbI [Ty ¢ nporpaMmMHoro HOCHTC/1
0,8 mun [5 ¢.100 kapTa 247,
HACTPOUTH HYJICBOC NOJIOKCHUC 2.8 mun [5 ¢.100 kapra 24];

11p.06p:3’5 MHH. [5 ¢.109 Kapra 3]],

T 3:8+ 11,5+ 3,523 MuH.

T = 5013 + = 6,213 mun

020 CaepawibHast

Onpejensem mWTyHHoe BpeMst 1o ¢dopmyite 23:
uTcx’ aopr’ aO’I‘JI =7% [5 ¢.90 xapra 16]

Jlnst pacuerta Toa 1 T‘m MCHIOJB3YEM PACHETHO - TEXHOIOTHUCCKYIO CXEMY.

[1o macnopTy CTaHKa NEPeMEIeHNe Ha XOI0CTOM xoay S=4000 Mm/MUH.

no

151900.2016.222.00 [13

Flame

Hictay Ne jlokyM. o Hara

Juer

78




Pesyabrarsl pacuera 3aHOCUM B Ta0amity 1.7

Tabmuna 1.7
BcnomoratensHoe
OcHOBHOE Bpem#
MHAEeKC y4acTKa AnuHa yyactka L, mm MaLUMHHOE Bpems
Toa, MUH
Tme, MWH
0-1 150 0,038 |
1-2 3,58 0,027
2-3 153,58 0,039

Bpemst uMKIIA aBTOMATHYECKON paboThl CTAHKA 110 MPOrpamMme Onpeiensaem no

dopmyae 24:

T =0.,027+0,039+0,038=0,104 mun

e

Bpemsi  BHINOJHEHHST PYYHOH BCHOMOTraTelIbHOH padoThl  OUpeIeIseM 1o

dhopmyiie 25:

T = 0.13 mun [5 ¢.64 kapra 10]

BY

T =0,12mun [5¢.79 kapra 14]

B O

T =0,05+0,1=0,15 mun [5 ¢.80 kapra 15]

13 MM

TB =0,13+0,12+0,15=0,4 mun

Tye = (0,104 + 0,4) - (1 +

T+7+7

: ) ~ 0,61 MuH

HopMy  10JrOTOBHTEIBHO-3AKIIOUHTEIBHOIO  BPEMEHH  ONpeJiesiaem 110
dhopmyJie 26:

Tml:4+2+2:8MHH [5 ¢.100 kapra 24|

T1[32: 4.5+0,25+0,6+0,8+2.8=8.95 mun

VCTAHOBUTH 1IpUcnocodnenue Bpyanyio 4,5 mun |5 ¢.100 xapra 24];

VCTAHOBHTH MCXOIHbIE peskuMbl paboTsl 0,25 mun [5 ¢.100 kapra 24},

YCTaHOBHTH peskyimit uaerpyment 0.6 mun [5 ¢.100 kapra 24 |,

BBCCTH NPOrpaMmy B naMsth cucrembt YITY ¢ nporpaMMHOro HOCHTEIA
0,8 mun [5 ¢.100 xapra 24];

HacTpouTh Hysesoe nojokernue 2.8 mun |5 ¢.100 kapra 24);

Jiuer

HMawm

et No loxym.

Hara
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p.oip

:3,5 MHH. [5 ¢. 109 KapTa 3]],

Tm =8+ 8,95+ 3,5=20,45 mun.

20,45

T=0614+~——=1,63 mun
20

Pesynbrarel pacueron 3anocum B tabuuny 1.8

Tadnuna 1.8 — Hopmel Bpemenn

oam

Juer | Ne goxym., o

Hara
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Onepanus To. mun Ts, Mmun Twrr, mun | T, Mmun
005 Tokapuas ¢ UI1Y 0,595 0.74 1,615 3.865
010 Tokapnas ¢ YITY 1,127 1,01 2.585 4 835
015 Ceepnmtbnas ¢ UITY 1,568 2,485 5,013 6,213
020 CaepawibHas 0,104 0.4 0,61 1,63
Thnet

30




2 KOHCTPYKTOPCKHU PA3JIE

2.1 [lpoekTrpoBaHHe M PacdET CTAHOYHOI'O NPUCIOCOOIEHUA ISl Onepaunu
015 CepnmiibHas

Cxema 0asupoBaHus U 3aKPEILICHUS

Boibpannas cxema Oa3upoBaHus IPEAyCMATPUBACT YCTAHOBKY JE€TAIU 110
HAPYXKHOMY JIMAMETPY B JIB€ NPU3Mbl M ynop no Topuy jgerain. Mectom

[NPHIIOKCHHS CHIT 3aKUMa ABJIACTCH Hapy)KHbIﬁ JHAMETP ACTAJIH.

- : T
I

g
\r }‘\’ el
TG

Pucynok 2.1 — Cxema 0a3upoBaHus U 3aKpEILUIeHUs.

[IpyHIMNKaIBHAA CXeMa NPUCNOCOOTIEHUS

[IpyHIMIIHAIBHAS CXeMa NPUCIOCOOJICHHUS COCTOMT M3 KOPIyCd, HAa KOTOPOM
pPa3MELICHBI YCTAHOBOYHBIE JJIEMEHTbI M AJEMEHTHI CHJIOBOTO TPHBOJA, A TaKkKe
crienMalibHbie OOATBI JUIS KPEIUICHUS TPUCTIOCOOICHMAS Ha cTaHke. OpHeHTaums
MPUCTIOCODICHHS HA CTAHKE OCYIIECTBIIACTCS € [MOMOLIBK 2-X IIHJIMHAPHUYECKUX
NajbleB, 3alpPecCOBAHHBIX B Kopnyc. B kadecTBe CHMIOBOIO NPUBOJA INPHHATA
IHEBMOKAMepa ¢ PhIMaKHBIM MEXaHU3MOM.

3akpenieHde AeTaqM  OCYIIECTBIACTCs caeayommm odpaszom: [lpu noaaue
JABJICHUA B BEPXHIO [OJOCTh MHEBMOKAMEPBI, [ITOK IEPEMENIACTCs B HIDKHEE
noyiokenue. [ITOK 1mOCPEeACTBOM YCTAHOBJICHHBIX Ha HeM a0, nosopavynBaeT
pbIYArH BOKPYP HMX OCHM. 3@ CUET MOBOPOTA PBIYArOB, KYJIAYKH YCTAHOBICHHbLIC B
HANPAB/ISIONICH TDIACTHHE TICPEMEIIAOTCS B HANPABICHUH 3aKHUMa Aetaiu. JleTaln

3AKUMACTCS 2-MS NPU3MAMH, YCTAHOBACHHBIMHU HA KyJ1auKax.

Juer
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Pacxpermeﬂne ACTAJIH NPOUCXOJHTD 1PH noaave JaBJICHUA B HHMKHIOK [TOJI0CTb

HHeBMOKaMepr.
[emanb
P40z T
Fhid0z. e Kunayek
[TnacmuHa ‘ |
Hanpabnsiowos |

Pucynok 2.2 — Ilpunimnuansnas cxema npucrnocoOaeHus.

Pacuer cuinl 3akuma

B kauectse pacueTHOro ciydas IS ONpeACieHUs CHIbI 3KMMa NPHHAMACM
4TO B 1pouecce 00paboTKM AeTaliM, BO3HUKAKOUIMA MOMEHT M OT CHilbl pe3aHns,
CTPEMMUTBLCA  HOBEPHYTH  JICTajib  BOKPYD cBOeH ocu. CMemeHnio  aeranu
NPEMATCTBYIOT CWJIbI TPEHUsT B MECTaX KOHTAKTA JEeTaad ¢ 3QKUMHBIMH M

YCTAHOBOYHBIMH DJICMCHTAMH.

Juer
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fFa

Pucynok 2.3 — Cxema AeHCTBUs CHII H MOMEHTOB.

Haxoum cuny P,

p, =—= (27)
rjie My, - KpyTSILUH MOMEHT, H-wm;
d — anamerp ceepia, M,
M, = 1,448 H-m [c. 57]
d=0,005m

p, =% = 2896 H
0,005

Onpeaenenne KpyTsmero momenta M

M=P,-h, (28)
M =289,6-0,0165=4778H-™m
Onpejiensaem cuty 3aKuma

KM = 2f, - F3 - R - —— (29)

. sina/Z’

rae: f; — koo pUIMEHT TPEHNS, B KOHTAKTE ACTAlb - 30KMMHOH MEXaHH3M.

Juer
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k - ko dumeHT 3anaca CHilbl 3aKPETICHHSI,

@ — YroJ MPH3MBbL;

R — paanyc aerajin B MECTE 3aKPEILICHUS, M;

R = 0,0225 u:

a = 90°:
£, = 0,16 [6¢.50].

k=k0'k1'k2'k3'k4'k5'k6,

rie ky— rapanTupoBaHHbli ko3 dument 3anaca;

(30)

ky— x0dpHIHEeHT, VIRTHIBAIOIINI HEPOBHOCTH 0OpadaThIBACMON OBEPXHOCTH

ko, —kod(pHUIMEHT, YUUTBIBAIOLIMHN 3aTYIUIEHHE PEIKYIICTO HHCTPYMEHTA,

k53— KOY(DPUIMEHT, YUUTHIBAIOIH TTPEPBIBUCTYIO 00pPadOTKY

k ,—k0>(DdUIHEHT, YUNTHIBAIOIINE TOCTOAHCTBO CHIIbL, PA3BUBACMOH

3AKHUMHBIM MCXAHH3MOM |

k ¢ —KOYDDUIMEHT, YIUTHIBAIOUINHA HAJIMYUE KPY TSIIMX MOMCHTOB, U BHJL O110P;
ko-1,5[6c.45];
ky=1,016 c45];

k, 1.15[6 ¢.46]:

Jes =1.0 [6 ¢ 46];
ko 1216 ¢.46]:
ke 1,06 c.47):
ke =106 c.47]
k=15-10-115-10-12-1,0-1,0 = 2,07

B coorBetcTBUM ¢ pekoMenansamu [6 ¢. 48] npunnmaem £=2,5

_2,5:4,778:0,707
2:0,16:0,0225

7 =

=1170,6 H

B kM-sin“/z

2

BoiGop H pacueT cXeMBbl PblUaKHOTO MEXaHH3Ma

(31)

[ EE8

Jluer fNe noxym.

TTou.

JHara
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[TpHHAMAEM CIIEAYIOULYIO CXEMY PhIYAKHOIO MEXaHU3Ma

f R |

5

:— '&‘ e ——— j;
. £ Frp

Ty

Pucynok 2.4 — Cxema pbIMa)KHOTO MEXaHU3Ma

OnpejenseM X0/ PhiyakHoro MEXaHn3ma
Sy =8+ Ay + F—; + 45, (32)

riae & — JIONYyCK pasMepa 3aroTOBKM B HANPABICHUH 3a5KHMa, MM,

A5~ TAPAHTUPOBAHHBITH 3a30p JUIA y/100HON YCTAHOBKH M CHSITHS 3arOTOBKH,

]~ KECTKOCTh PHIUAKHOTO 3aKMMHOTO Mexanusma, H/wm;

AS— 3anac Xo0/1a, YUUTHIBAIOIINH H3HOC U IOIPEITHOCTH H3TOTOBJICHHA
PHIYAKHOIO MEXAHHU3MA;

6 = 0,062 mm;

Arap=0.2 Mm [0 ¢.64];

J=15000 H/Mm [6 ¢.64];

AS= 0.2 mm [6 c.64].

1170,6
15000

S, =0,62+02+ +0,2=0,54Mm

OnpenenﬂeM YCHJIMEC Ha TIPUBO/IC MEXaHH3Ma

F, =2 (33)

P o Il*n’

rae n — KIJT ppluaskHoro MeXanusma;

n-091[6c65]
Fip = o = 650,3 H

OrnpesiensieM X0/ pbivara

Sep = 23 ()

Jhier
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10,5450
np

S = 1,08 mm.

OnpejieiseM Cuily peakunu onop

R= anpz + F3?

R =/1170,6% + 650,32 = 1339,1 H

OnpejiesisieM MUHUMAIBHBIH AMAMETP OCH phlviara
d = 0,23VR
d =0,23 xy1339,1 = 8,41 MM

PacyeTr OCHOBHBIX APAMETPOB IHEBMOKAMCPbl

[IpuHUMAEM MIIOCKYIO THEBMOKAMEPY JIBYXCTOPOHHETO ACHCTBHA €

pesuHOTKaHeBOH uadparMoi, auamerp wroka d=16mm.

OnpeaenseM anaMeTp auadparmbl B MECTE 3a1€/TKH

2F, . 16 T2
D = — — + pB,
T opy(1+2k+k?) 16

rjie pp - AaBIEHHE CKATOTO BO3yxa, Mia;

K — OTHONmIEHHE AHAMETPa WaObl K THAMETPY Madparmsel;
pg = 0,6 Mna;
k=028

2-650,3-16 3,14:16%:0,6
D= + =58.87 Mm
3,14:0,6:(1+2:0,8:0,8%) 16

[Tpunumaem D = 60 Mmm

OnpezensieM quameTp wanobl

D,=D"k
D, =60-0,8 =48 mm
Onpesensgem TOIIHHY HapparMbl

0,175 pp D (1—-k?%)

S =

Tep

§ = LTTOEAZ0N g g4

Oxpyrisiem /10 3HAYEHHs U3 CTAHIAPTHOTO pajia 6 = 3 MM,

(35)

(30)

(37)

(38)

(39)
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OmnpeaenseM A0MyCTUMbIH X0/ [ITOKA
Sup = 0,07 + D (40)
Sup = 0,07 * 160 = 11,2 Mm.

2 2 [IpoeKTHpOBaHKE M PACUET CTAHOUHOTO ITPUCTIOCOONCHHA JUIA ONEpaLnK
020 CaepnuiibHas.

Cxema 6a3upoBatHus ¥ 3aKpenieHus

Cxema 6a3MpoBaHUsl JICTAIM IPEyCMATPUBACT YCTAHOBKY JACTAIIHN 110
HAPYKHOMY JIMAMETPY B JUIMHHYIO IIPH3MY, YIIOP IO TOPILY JETA/IH U yCTAHOBKY
JICTAJIM MO OTBEPCTHIO HA cPpe3aHHbli najen. MecToM NpHiIoKEHHA CHllbl

3aKperuieHus b, IBAseTCs HapyKHbIH AMaMETP JICTANIN.

_ —-l_._._.. N IFEI

foalkes

L - i,?

=

Pucynok 2.5 — Cxema 6azsupoBaHus U 3aKPETUICHHUA.
[TpuHIMIUAIBHAS CXeMa TIPHCTIOCOOIICH S
[IpUHIHITHAILHAS CXEMA [TPUCTIOCODIICHMS COCTOUT U3 OCHOBAHMWA,
pe;HA3HAYEHHOTO U1 Pa3MELIenHs YCTAHOBOMHBIX DJICMCHTOB M JICMCHTOB
CHIIOBOTO NPUBO/IA, 4 TAKKE JUIS KPEILUIEHHUs HA CTAHKE TIOCPEICTBOM CHCIIHATILHBIX
GOITOB JUTS CTAHOUHBIX HA30B. OpueHTanus NPUCIIOCOOICHUS HA CTAaHKE

OCYHICCTBIIACTCA ¢ NOMOULBIO 2-x MUTHHJAPUYCCKUX HATBIEB, 3alIPpECCOBAHHLIX B

Twer
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ocHoBanHe. YCTAHOBOUYHBIE SEMEHTHI (IPH3Ma, KPOHILTEHH, Najlell CPe3anHplii)
Mpe/IHa3HAYCHBI U1 0/IHO3HAYHON OPUCHTAIIWY ICTAN B nipucriocobienun. B
KaYeCcTBE CHIIOBOTO NPHBO/A MPUHAT IKCHEHTPUKOBBIH 323KMM C PbIYaXKHbIM

MEXAHHU3MOM, COCTOAIIMI M3 PYKOSTKH, DKCLICHTPUKOBOIO Ky JlauKa U NIPHXBATA.

Pykosmka

Demane - Mpuxbam, - Kynauex,

Tpuama,

Y

Boam dag ofpaoiomaHHblx

flemgns
CMOHOYHEIX Noz0b o

o

o/
Monew LuAuHGpUsIeCKULU

Pucynok 2.6 — [IpuHuAn#aibHas cxemMa IpUCTocoOICHH.

Pacuer cuibl 3axknMa

B kauecTBe PacyCTHOrO CIIyyast Uist ONPE/IS/ICHAS CUIIbl 3aKMMa IPUHHMAEM
4TO B poLecce 00padOTKH AETAlIN, BOSHUKAIOIIAs CHJIa PE3aHMA P, ctpemutbes
C/IBUHYTE A€Tajlb ¢ YCTAHOBOYHBIX MJIEMEHTOB. CMEIHEHUIO JIETAIN NIPETIATCTBYIOT

CHUJIbI TPEHHUSA B MECTAX KOHTAKTA JCTAIN ¢ 3aKUMHBIMH U YCTAHOBOYHBIMHA

|0/eL_CPE30HHbIU

JIECMEHTAMHU.
o
o T Fi Ho
3| iﬁ\ M
X 15
.
15 e
Pucynok 2.7 — Cxema A€HCTBUS CHI1 U MOMEHTOR.
Juct
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Onpesiensiem cuiy P, o popmyae 27

My, = 0,248 Hm [c. 591

d = 0,0056 m.
p, =22 — 443 H
0,0056

Cuna 3axuma orpeessiem no gopmy.e:
1 .
kP, = Fsf, +f1(Fs+Po)'m (41)

rae fi ¥ fo — KodQhUIHEHTH TPEHNS, B KOHTAKTE /IETa/lb — YCTAHOBOUHBIC
HIEMEHTDI, ACTAIb-3aKUMHON MEXAHN3M]

k - koauimeHT 3amaca CHIbl 3aKPETIIICHU A,

@ — YrOJ IPU3MBIL;

a = 90°;

fi = 0,16 [6¢.50];

fo = 0,16 [6¢.50].

Koaddunuent 3anaca cHibl 3aKPEIVICHAS PACCYUTHIBACM 110 thopmyte 30:

ko 1.5]6c45];

k=12 16 c.45];

k,-1.15[6 c.46];

k=106 c.46];

ky—1.3[6c46];

ke 1,06 cA47],

ke—1.016c47].

k=15-12-115-10-13-10-1,0 = 2,69

1

sin45s

2,61-44,3 = F;- 0,16 + 0,16(F; + 115,52) -

93,8 = 0,38F,
F, = 246,8 H

Jmcr
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BuiOop # pacder cXeMbl PbIHAMKHOTIO MEXaHW3Ma

[TprHKMaeM CIIAYIOWYIO CXEMY PhIYXKHOTO MEXaHU3MA

AR

|

G

Pucynok 2.8 — Cxema pel4aKHOTO MEXaHHU3Ma

L Snp

Frp

g §

OrnpeesiseM X0/ PhHYaKHOr0 Mexanusma o popmyJie 32
6 = 0,062 mm;

Arap=0.2 MM [6 c.64];

J=15000 H/mm [6 ¢.64];

AS=0.2 MM [6 c.64].

246,8
15000

S, =0,62+02+ + 0,2 = 0,483 mm

OnpeessieM YCHIIHE Ha PUBOJIC MeXanu3Ma o gopmye 33

n-—0,9][6c.65]
246,861
Fip = oo = 275 H

Onpeensem CHily peakiin onop no gopmy.ie 35

R = /246,62 + 2752 = 369,4 H

OnpeacnsieM MUHAMAJIBHYIO ITHPUHY pbluara

151900.2016.222.00 113

Ham
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B =0,23VR (42)
B = 0,23 * V369,4 = 4,42 MM
Oxpyrisem 3HadeHne B 10 BeMUMHbBl CTAHAAPTHBIX PBIYAroB 1o
[TOCT 9058-69, B = 25 mm
OnpejiesisieM BbICOTY pbluara 1o yCjaoBHiO MpoUHOCTH
Torer

90




M
> IMax
o) = "

e My — MaKCUMaIbHBIH N3ruGAIOLINI MOMEHT, H- MM,
W MOMEHT CONPOTHBIICHHUS CeUCHHs, MM3;

[o] — nonycTumMoe Hanpsixenue npu urude, Mna;

o] = 150 Mna.

Mipax = an 1y
M, .. =275-61=16775H " Mm

Mmax
lo]

16775
W =

= 111,84 mm3

W6

111,846 _

a=———=23MM
152

OKpyrasieM 3HaYCHHUE A JI0 BEJIMYMHbI CTAaHAAPTHBIX PHIMAroB 1O

[OCT 9058-69, a = 16 Mmm.

Pacyer 3KCUEHTPHKOBOIO 3aKHMa

Onpejesiaem X0/ 9KCUCHTPUKA
Fup
hy = 6+Arap+T+Ah,
re & — 0NYyCK pa3Mepa 3aroTOBKH B HAMPABICHUH 3Q:KHMA, MM,
Brap- rapaHTHPOBAHHbBIN 3330p jUld Y/100HOH YCTAHOBKM M CHATHS 3arOTOBKH

]~ 9KECTKOCTB IKCHEHTPHUKOBOTO 3a:KHMHOTO MEXaHH3MA, H;

Ah — 3anac X044, VYU ThIBAIOIIMI H3HOC U NOTPEIIHOCTH H3MOTOBJICHUA

BKCHGHTDHKOBOFO Kynalma, MM,
5 = 0.062 mm;

Apap=0.2 Mm [6 €.75];

(43)

(44)

(45)

(46)

(47)
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J=9800 H/mm [6 ¢.75];
Ah= 0.2 mm [6 ¢.75].

275

h, = 0,062 + 0,2 + —
9800

+ 0,2 = 0,697 MM

B 3asicuMocTn oT BesnumHbl xoza, 1o I'OCT 9061-68 npuHnMaem
Kynauex 7013-0171.
[IpyHUMaEM PYKOATKY JUTMHO#M 80 MM.

PaccumMThIBAEM CHITY HA PYKOSTKE HEOOXOAMMYIO JUlst 3aKPETICHUA

B Fyprer(1+sin (a+q@)

N - s
{

(48)

rae | — paccTOSHME OT TOUKH NPUIOKEHMS CHibl N Ha PYKOATKC 10 OCH BPaNICHUA
IKCIIEHTPHKA.

€ — BeIMUMHA IKCIICHTPHUCHTETA,

a — yroJi loBOpPOTa IKCLUEHTPHKA I1PH 3A3KUME JICTAIIH,

@ — YroJi TpeHHus;

e=1,7 MM,

a=60";

p=06".

N = 2751,7-(1+sin (60+6) — 149 H

60
2.3 IIpoekTipoBaHKUE U PacyCT KOHTPOJIBHOTO HPUCTIOCODIICHHSE
Ipunimnuansuas cxema Kil
[Ipucriocobienne IpeHa3sHAYeHO ATs KOHTPOIIA JI0MYCKa MapaieibHOCTH
TOPIOB TIYXMX OTBCPCTHH A€TAIM OTHOCHTEILHO APYT 1pyra.
ba3nupoBaHne AETalH OCYIHECTBISETCS N0 [IIAKOMY UCHTPAILHOMY OTBEPCTHIO

HA LTHHAPHYCCKUI MANICIT U OJTHOM W3 TOPLIOB Ha IHINTY [PUCTIOCOOIEHHS.

Jer
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3aKperuieHHe AeTaau OCYIIECTBIACTCS MTOBOPOTOM 3-X HOANPYKUHECHHBIX
npuErMOB. [1ociie 3aKpenieHus JAeTajiu, yCTaHaBMBacTes ronoBka U3MEpHUTEILHAs
ycTanopIeHHas Ha cTepikue. KOHTPOIIE 10ITyCKa OCYHICCTBIACTCA HYTCM MoBOpOTA
TUIMTHI ¢ YCTAHOBJICHHON ACTAJIBIO U perucTpanci nokasaHui M3MCPHUTEITLHOH

roOJIOBKH.

[onobka

uamepumeanuﬁ\><;:; !
AN -

flemanb
D

Naney LunuHOpUYeCKuU

)

LN

[TodwunHuUK

/

- (mepxeHb

H

Pucynok 2.9 - Cxema KOHTPOJIBHOTO IPUCIOCOOICHHUSL.

Jluer
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Pucynok 2.10 - Cxema 6a3upoBaHuA ¥ 3aKpCIUICHAA.

Pacuer npucnocodiaeHus Ha TOYHOCTD.
B kauecTBe pacyeTHOrO AOIYCKa KOHTPOILHOIO nprcnocodaeHust IPUHUMAEM
TopieBoe GueHne paboueii YacTH IIMThL OTHOCHTEIILHO OCH BPALICHHA,
HaXoAnM JOMYCTHMYIO IOTPELIHOCTh HPHCTIOCOONICHNIA
[enp] = 0,3 Ty, (49)
rae Tn — KOHTPOIIMPYEMbIH JOITYCK, MM
Trn=0,1 mm.
[eap] = 0,3 % 0,1 = 0,03 Mmm
HaxomM (hakTHIECKYIO TIOrPEIIHOCTh TPHCITOCOOTCHUS
Enp = & T4y + Ay, (50)
[i¢ & - NOTPELIHOCTL YCTAHOBKH ACTAHN B NPUCTIOCOOICHHE, MM,
A, - NOrPEIIHOCTh CPEACTB U3MEPEHUA, MM
A, - oceBOe OMEHME NOUTIHITHUKA, MM,
A, = 0,005 mm [8 ¢. 91 Tabnnna 9.1];
A, =001 mm [9 ¢. 101 Tabnuna 48]:

EY=J£62+£32+£HPZ (51)

Juer
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TAC & - HOrpelHOCTh Ga3UPOBAHMS, MM

&5 - HOTPCIHIHOCTD 3AKpECIUICHUs, MM

gﬂp - HOI'PDCHIHOCTD, BbI3BAHHAS H3HOCOM YCTAHOBOYHBIX SJIEMCHTOBR,

MM

€6 = 0 Mm;

€5 = 0,006mwm [8 ¢. 33 Tabauna 5.10;

Enp = 0,007 My [8 ¢. 34];

&, = y0% +0,0062 + 0,007Z = 0,01 M

&np = 0,01+ 0,005 4 0,01 = 0,025 mm
Haxoum nonyerumoe topriesoe Grenme ILTHTHI

Eun = [&up] — £ (52)

Enn = 0,03 - 0,025 = 0,005 mm

Onpenensiem KOHTPOJHPYEMYIO BEAHUMHY, 110 KOTOPOI OTOPAKOBLIBAIOTCS

JACTaJIH.

Aour= T, — Enp — Enn (33)

Byorr= 0,1 = 0,025 — 0,005 = 0,07 ym

et

Ham
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3 CTPOUTEJILHBIN PA3JIEN
3.1 Pacuér konuuecrsa emumun obopynosanust u kodpduimenta 3arpy3Kn
000py10BaHKSI 110 OrEpaImsIM

Onpenensiem pacuerHwiii Taxr BbITYyCKa 110 (hopmysie [10. ¢. 18]:

£y 60
l'p: N
N

(54)

rae Fy- apdexrusnmiii rogosoii dbonn Bpemenn paboTh 000py/toBanus.
N - rozoBast nporpamma BBIIIYCKA, HIT.

Fo=3890 4 [10¢. 18 rabmuma 2.1]

N=1000 mrr.
r o= M =233 dmun
. 42700

JeHCTBUTENBHBIIN TaKT BbITyCKA ONPCACISIIOT 110 PACUCTHOMY TAKTY ¢ YHETOM
HMCIOIIUXCH MOTCPh BPEMEHH HA OPraHu3aliMOHHO-TEXHHUECKOR o0cyXuBanue

pabotero MecTa H peraMeHTHPOBAHHbIC nepepeiBel |10 ¢, 18]:

. rp[l 'Tf_o]’ (55)

rae P - norepu Bpemenn, ¢/o onepatuBHOro BPEMEHU, HA OPraHU3alHOHHO
TEXHHUECKOE 00CTYKUBAHHE PadoOUero MecTa u PETIIAMCHTHPOBAHHBIC NEPEPHIBI,
B=6...8%. npunumaem 3=7.45%.

T=23341- 7,45
100

}: 216 Mmun.

HUHC0 CTAaHKOB B JIMHUM ONPEACIISIOT 1UTst Kax/108 onepauun. [pu yrom

CHAYaNa OnpeaessitoT pacyeTHOE YUCIIO CTAHKOR 110 (hopmyie.

{

("pacu. - f » (56)
IAC Uy -IITYYHOE BPEMS BBINOJTHEH S ONEPALNU, MUH;
3,805
"‘pa(."d | e - 030]8
' 216

et
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Brruucrnennoe sHauenne okpyriastor 10 nestoro unena g 00JIbLIYIO CTOpPONY,
HOJTYHast IPH 5TOM KOJIMYECTBO TEXHOIOMHUECKOTO 060PY I0BaHMs Clip, IPHHATOE

AT BITOJHEHHS JAaHHOU OIepaliy.

Kosddunment sarpysku rexnonornueckoro 000pyAOBaHUS HA AAHHOI
OIEepaLIHH.
(‘ ey
C,
0,018

k‘_]l — _‘1—“ — 0,018

AHAIIOrHYHO BENIETCA PACUET HA OCTATbHBIE Oreparum.

PesyabTaTel pacuera norpeGuocty s 000pY1I0BaHHH U €ero 3arpy3ka
npeocTapieHsl B Tabnune 3. 1

B cBsasu ¢ nu3koii 3arpyskoii 000PY/I0BAHMS, & TAKIKE UEITBIO YMEHBIICH S
KOIMUECTBAa 000PYI0BAHUA IPUHUMAEM, YTO oneparmu 005 u 010 Bemonusiores Ha
oaHom ctanke 16616T1, u onepanuu 015 n 010 BeinonHsoTes HA OJIHOM CTaHKE
2P135®2. O6uwmii Kodpdunment 3arpysiu Kosui sarp sIBNsIETCS CYMMOM

koo duIeHToB 3arpy3ku Ha COOTBETCTBYIOUIMX ONEPALMsIX.

Tabnuna 3.1
Onepanus Cue Cup. Kap | Kosn sy |
L 005 Tokapnas ¢ YI1Y 0,018 1 0,018 0.041
010 Toxapnas ¢ Iy 0,023 | 0,023
015 Ceepnunbhas ¢ UITY 0,029 | 0,029 0.037
020 Ceepaunbnas ¢ YITY 0,008 ] 0,008

L

3.2 Onpeencnue unena paboTaronmx
K npoussoactsennpiM  paGounm  ortnocsT CTAHOMHHMKOB, OMNEPATOPOB W
HAMATINKOB aBTOMATHUCCKUX JIMHKH, A TaKiKe PasMETIMKOB, MOMIIMKOB AcTatCH i

APYruX padO4MX, 3aHATBHIX BHIITOJHCHUEM OIEpaMi TEXHOJOTUYECKOrO Npolecca

Juer
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MSFOTOBJICHUSA JICTAICH OCHOBHOrO Npom3BoicTsa. B COOTBETCTBUM € HOPMaMu
oberymupanus [10 ¢.35] npunuMacm | oneparopa-nanamguuka juis 00CTy)KUBaHIS
2 ~X CTaHKOB B pacyeTe Ha OJIHY CMEHY.

K Bcnomorarensubiv otHocstes pabouue, BBIIOIHAIOIHE TeXHHYECKOE
00CIYKUBAHUE NPOU3BOICTBEHHBIX YHACTKOB: padOYHE PEMOHTHBIX U
HHCTPYMEHTANIbHBIX CITYKO, TPAHCIOPTHbBIE, YOOPINHKN MPOU3BOACTBEHHBIX
IIOMCIICHHH, paboune CKIA/I0B H KJIAI0BBIX U Jp.

UHCICHHOCTD  BEIOMOTATE 1B HbIX pabounx B MeXxaHOCHOPOUHBIX LIexax
cocrapiser 20...35% or umcsa IPOU3BOACTBEHHBIX pabdounx [10 ¢. 36], Gonpimme
SHAYCHUA COOTBETCTBYIOT [IEXaM aBTOMATH3HPOBAHHOIO ITPOH3BO/ICTBA €
HCIIOJIB30BAHUEM aBTOMATHYECKUX JTuHu 1 [ T1C Ipu setansrom npoextuposanmy
BCIIOMOTATCBHBIX CITYiKO YHCIIO BCIIOMOIaTe IBHBIX padouux onpeneasior oo 1o
HOpMaM 00CIYKHBAHHS, JTHGO B 3aBHCHMOCTH OT TPYAOEMKOCTH BbIIOJHACMBIX
pabor.

O01ee Yuci10 OCHOBHBIX pabo4ux cocrasisier 2 uelr.

[IpHHHMAEM YHCIICHHOCTh  BCHIOMOIATE bHBIX padounx 20% o1 uncia
OCHOBHBIX padoOumX.

Yuer=0,20%2< | yenopex

K xareropun nrxkenepro rexuuuccimx padotaukos (UTP) ornocsares Jia,
OCYLIECTBIISIIOLIME PYKOBO/ICTBO HEXOM H €ro CTPYKTYPHBIMH [0O/PA3/Ie/ICHUSAMM, a
TAKIKE UHAKCHEPBI TEXHOJIOTH, TEXHUKH, DKOHOMUCTHL, HOPMHUPOBIIMKH, HHIKEHEPbI-
MCXAHUKH, HHIKECHEPBI IHEPTETUKH T .1,

Yucaennocers UTP npu YKPYIHCHHbBIX pacyeTax ONpeaesfiorT B 3aBUCHMOCTH OT
HHC/IA CTAHKOB HA y4acTKe. DTH JaHHbIE YTOUYHSIOTCA 110 Mepe pazpaborku
CTPYKTYPbI YIIPABJICHMUS.

Jlast cepuitnoro nponssoacTsa npuHUMatoT 22-16% or 4yucna craHkos.

[10 ¢.36 Tabnuua 5.1]
Hucnennocts TP upuanmaem 20% ot uncia CTAHKOB.

Yyrp=0,20%2=1 uenopek.

Juer
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Yucno cnyxammx onpesessaoT o0mum Y4UCI0M B 3aBUCUMOCTH OT YHC/Ia
MPOM3BOACTBEHHBIX padounx. Tak /Uil MEXaHUUYECKHUX 1IEXOB CPEHECEPHHHOI0
npousBoAcTBa npuHuMaror 0,9-1.9 % ot yucia OCHOBHBIX MPON3BOACTBEHHBIX
pabouHX.

HCJ[=O,O 19%2 =1uenosex.

3.3 Berbop BHAa MEKONEPAIIMOHHOIO TPAHCIIOPTA M CIIOCO0A Y/AICHHS
CTPYKKH € pabOYUX MECT.

Bbibop Braa MexkonepaoHHOro TpaHciopra

MeskonepanmoHHas TPAHCIIOPTHASL CHCTEMA HA POM3BOACTBEHHBIX YUACTKAX
NpeaHasHaueHa /Ul JOCTABKH U YCTAHOBKH 3aroTOBOK, TTOTV(adpHUKATOB HiTH
FOTOBBIX W3/IC/IUI B TPeOyeMbIit MOMEHT BpeMeHH Ha TpebyeMoe 0bopy10Banue, nx
CheMa ¢ 000PYI0BaHMs € MOC/ICYIOIIHM TPAHCIOPTHPOBAHUEM B 3a/1aHHbII a/pec,
OTIIPABKH B HAKOINMUTE/Ib U U3 HAKOMUTEIS B 33JaHHbIA aApeC B TPEOYEMbIiIT MOMEHT
BPEMCHH.

Hcxoast w3z Toro yro Ha OJIHOM CTAHKE BBITOTHSAKOTCS 2 onepanmvy NMpUHUMACM !

TpancnopTHpoBKy 3aroToOBOK ¢ 30HBI CKJIAHPOBAHUS 3arOTOBOK HA ONEPAITHIO

005 Tokapuas ¢ UIIY, ¢ onepaunn 010 Tokapuas ¢ YIIY wa oneparmro 015

Ceepimnbnas ¢ HI1Y, ¢ onepauun 020 Ceepaunphas Ha onepanmio 025 Crecaphas

OCYUIECTBIATh HA TCIICHKKAX HaKonmureasix. CxiaanpoBaHue 3arotoBok Mexay 005 u

010, 015 u 020 omepauMsMu OCYIICCTBIATH Ha CTOAAX PA3MEHICHHBIX OKOJIO

CTAHKOB.

Crioco0 ynanenus CTpyKKH ¢ padouux MecT

Texuuueckoe pewenue no opranu3zauun ¢6opa U TPaHCIIOPTUPOBAHUSA CTPYIKKH

2
3aBUCUT OT IOJI0BOTO KOJIMUECTBA CTPYKKH, 00pa3oBaHHOroO HA 1 M~ 1exa.

-

. (m'me' - m:}em =
' S-1000

i

ac m, . — macca 3arOTOBKH, KI';

m_ — Macca JCTalH, KT,

bt

(58)
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() — roaoBoit 00bEM BBIYCKA ACTANCH, 1T,

S — OpOU3BOACTBEHHAS JI0MA b, M’

(0,371-0,172)-1000
55,2:1000

C= = 0,003 1/ron

IIpu nozarpyske o0Opy/aoBaHus NOXOKMUMHU JctayiisiMu 3Hadenne C crneayer

YMHOKHUTH Ha 25.
Cop, = C- 25, (59)

Copry = 0,003 - 25 = 0,075 1/ron

Ilpu komuuectse cTpyxku a0 0,3 T B roj, npuxojsameics Ha | M II0MA/ M
uexa, 1eaecoo0pasHo coOHUpaTh CTPYIKKY B CHEUUAIBHBIC EMKOCTH W JOCTABIATH K
MecTy cOopa win rnepepadoTKH HAMOJBHBIM TPAHCIIOPTOM.

Crpyikka cOOMpAETCs B Tapy, PACIOIOKEHHYIO OKOJIO KaX/I0I0 cTaHka. Y0opka

CTPYIKKH B TAPy HPOU3BOAUTCSA PAbOUUM.
3.4 BpiOop noAsEMHO-TPAHCIIOPTHOIO CPEACTBA U Ppacy€T BBICOTH NPOJIETA

JInist opraHu3aiinu MexaHocOOPOUHOIO IPOU3BOACTBA HPHHUMAEM OHODTAKHOE
3/IaHME, T. K. B 3TOM cjydae o0llerdaercs YCTaHOBKa TsKEIOro odopyaosanwus, a
TAKKE YIPOIIACTCS TPAHCIIOPTHAS CBA3b MEK/LY LIEXaMHU.

Jlas BpiOopa  37aHUS  ONPEACIAIOTCS  CICAYIOUME €ro  TEXHOJOIMYEeCKHe
XapaKTEPUCTHKH:

Cerka kononn Lxt. Hlupuna nponera L. noiokHa odecneurBaTh paliHoOHAIBHOE
pa3MEIEHUE KPATHOrO YHCIA PSIOB O0OPYIOBAHMA, MOATOMY npuHuMaem L—=18m.
[Ilar koJMOHH 3jaHud NpUHEMAaeM  t=12M JUIS BHYTPEHHUX KOJOHH H OM Ui
BHCIITHUX KOJOHH.

Lxt=18x12

Jlnmna npostera. Onpenensiercst o0meH KOMIIOHOBKOH 11eXa, a TakikKe JUIMHOH
TEXHOJIOMMYECKUX JIMHMM, kotopbie coctapsiior 50-60m. Kpome Toro, mumna

npoJcTa J0JI'KHa OBITH KpaTHa mary KOJOHH.

Jlner
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CeueHne KOJIOHH BBIOMpAETCSs B 3aBMCHMMOCTH OT IUMPHHBI IIpojiera |

IPY30MOABEMHOCTH KpaHa. [Ipu mmpune nponera 18 M u rpy30n0abeMHOCTH KpaHa

5 1, mpunumaem kononny 9KK84 T'OCT 25628-90 ¢ pasmepamu ceuenus 600x400

MM, a pasMepsl uxX pynaamenta 5200x3600 mm.

Jis iepemeniients rpy30B 10 yHacTKy NPeyCMOTPEH OMOPHBIN MOCTOBOM KpaH
Mojiesn 1-A-5-16.5-12-380 I'OCT 22045-89.

Ioa BeicoTol nposiera H nonumaeTcst pacctosiHue OT YPOBHA 10J1a A0 HHKHEH

YaCTH HCCYUIMX KOHCTPYKIIMHU NOKPBLITUA 3/1aHKA (CM. PUCYHOK 3.3).

Beicora nposera H [11 ¢. 180],

OIPEACNIAETCS MO CXeME, TPUBEACHHONW Ha

pucynke 3.1 ¢ yuerom nepeMenieHusi rpysa Haja 000pyOoBaHHEM Ha OE30MacHOM

PACCTOAHHUHA, Brauane Oonpeae/isieTes pacueTHas BCJIMUHUHA, IIOTOM OHa IMPUBOJINUTCS K

3HAYCHHIO U3 HOPMAJIM30BAHHOIO pAaa.

et
=L

Pucynok 3.1 - Paspe3s 3aanus

Jis MOCTOBOIO OMOPHOrO KpaHa BHAYAIE Onpeaenserces seanuuna Hy — Beicora

PacnoJoKKEHUA PEJIbCa KPAHOBOTO NYTH!

H,o=h+h +h+h,,

(60)

rae A — MakcumallbHas BbICOTA 000PYAOBAHHMA, ONPEACIIACMAs ¢ YUCTOM KPaHHHX

MONOKEHUHN TOJIBHKHBIX YACTSH CTAHKA, HO HE meHee 2.3 M

Him

Jimer

Ne nokys.
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h, — MHHMMAaJbHOE PACCTOAHHE MEKIYy OOOPYAOBAHMEM M IEPEMEHIACMbIM

FPYy30M, M;

h, — BBICOTA TPAHCHOPTUPYEMbBIX TPY30B CO CTPOIIAMH, M,

h

KPIOKA /10 PeJIbCOBOTO NYTH), M;

=27 ™,
h, =04 wm;
h, = 1,6 m;
h,= 1,1 m;

H,=2.7+04+1,6+1,1-58 m

H, npuHUMaeM paBHoii 6,15 M coriacHO yHU(PHUHMPOBAHHOMY PsI/TY.

— pasMep KpaHa 1o nacnoprty (OT TOUKH CaMOro BEPXHEro MOJOKEHUS

YuurbiBass rabapuTHBIA pa3Mep KpaHa, NPUHUMAEM CTAHAAPTHYIO BLICOTY

nposiera H=8,4 M.

Mam
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4 BE3OITACHOCTD XWU3HEJIEATEJIBHOCTH

4 1 O01ue rmooKeHus

MHOIrMMH UCCIICIOBAHUSAMH YCTAHOBIICHO, YTO IIPOU3BOIUTE/IBHOCTD TPY/IA
HEpa3PHIBHO CBA3AHA C YCJIOBUAMM, B KOTOPBIX NPOTEKACT TPYA0BaAst JICATCIILHOCTD
moaeH. IloaroMy HEOOXOIMMO NPK/IABATh NMEPBOCTENCHHOE 3HAYCHHUE YJIYHUILICHHIO
VCII0BYH TPY/IA, TTIOBBIICHUIO O€30IIACHOCTH. YIIyUIIEHHIO YCIIOBHH TPyAa
CIIOCOOCTBYIOT TEXHHUCCKOE MEPEBOOPYKEHUE NPE/UIPUATHI, MCXaHHU3AIMA 1
ABTOMATH3AlMs IPOU3BO/ICTBCHHBIX [IPOIECCOB, MPOBOUMAA aTTECTALMsA PadOUMX

MECT, LIMPOKOE MCII0JIb30BAHNUE JOCTHXEHUH HAYYHOW OPraHu3alMm TPy/ia.

BakHeimum TpebOBaHHEM OXpaHbl TPyJaa ABIsAercs 0€301aCHOCTH TPyAad, TO
€CTh CO3/IaHUEC TAKMX YCIOBHH TPY/JA, NPH KOTOPbIX MCKJIIOYAETCH BO3/ICHCTBHEC HA
paboTalOMKMX ONACHBIX M BPCAHBIX MPOU3BOJACTBEHHBIX (akTopos. TpeGoBanus
0e30macHOCTH  TpyAa  NPEABLIABISAIOTCS K IPOU3BOJACTBEHHOM cpesie.
IIPOM3BO/ICTBEHHOMY TIPOLIECCY, 000PYI0BAHMIO, A TAKKE K PadOTAIOIINM, TO €CTh KO
BCEM COCTABHBIM 3JIEMEHTAM Mpouecca Tpyaa.

CylecTBYIONIAs B HACTOAIEE BPEMS CUCTEMA 3aKOHOAATEIbHBIX, HOPMATHBHBIX
1 TEXHMYECKHX MEp HANpaB/IeHO Ha obecnedeHue 310pOBbIX U 0€301aCHbIX YCITOBHI
Tpyaa. OCHOBHBIM HANPaBICHUEM PAdOThI 10 OXPAHE TPY/la OCTACTCS MIAHOMEPHas
OCYIIECTBIICHUE KOMIJIeKca COIMAIBHO-3KOHOMHUECKRX, TEXHUUYECKHX,
I'HrMEHHYECKUX M OPTaHHM3AIMOHHBIX MEPONPHATHH, 00eCeuHBaIOIHMX 3/10POBbIC U
HezonacHpie yCJaA0BUS TPy/1a padoTaroimmux.

4.2 TIpou3BOACTBEHHBII MUKPOKJIUMAT

MHMKPOKJIMMAT TPOU3BOJICTBCHHBIX HOMEUICHHH — OTO KJIMMaT BHYTPEHHCH
Cpe/ibl ATHX TOMELIEHUH, KOTOPbIH onpeje/sercs JACHCTBYIOIUMH Ha OPraHn3Mm
4ETOBEKA COUCTAHUAMU TEMIIEPATYPbI, BJIAKHOCTH M CKOPOCTH JIBMIKEHHS BO3/yXa, a
TakKe TemMneparypbl okpy:karoimx nosepxtocrei. B T'OCT 12.1.005-88 ykazarb
ONTUMAIBHBIE W JIONYCTHMBIC TIOKQ3aTelN MHUKPOKIMMATAa B MPOU3BOACTBCHHBIX

NMOMCUHICHHAX.
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JUis  nojuiepkanusi  OJIArONPHATHONO  MHKPOKIMMATa  NpE/lyCMOTPEHO.
BO3AYIIHOE M BOJAHOE OTOINIEHHE (B XOIOAHOE BPEMS roja), BEHTHIALMIO W
KOHMUMOHUPOBAHKME  MOMEIIeHHid (B TEILIOC  BpeMit roAa), TepPMETH3AIHUIO
NOMEILICHHI ¢ TIOMOILILIO JBEPEH U BOPOT.

B 1exe npeycMOTPEHbl BO3/1YIITHbIE 3aBEChl. BOJIYIHBIC 3aBCChI MPC/HASHAUCHDI JUIst
AT OT TIPOPHIBA XOJOHOIO BO3AYXA B MOMCIUCHME YEPE3 MPOCMBI 3/aHIA (BOpoOTA,
sBepH U T.11.). Bosayinas 3aseca Npe/ICTassieT COBON BO3LYILHYHO CTPYIO, HATPARICHHYIO 1O/
VIJIOM HABCTPEUY XOJIOAHOMY TOTOKY BO3/IyXa. Ona BBINOJHSIET POTh BOZAYLUIHOTO 1AOEPa,
yMeHbIIas TPOPBIB  XOJIOAHOIO  BO3IyXa 4epes MPOCMbL. Cormacto CHulT 2.04.0591
BOIYIIHBIC ~3aBechl  HEOOXOMMMO — yCTaHapauBatk Yy [POCMOB OTAIIMBAEMbIX
[IOMEIEHUH, OTKPHIBAIOIIMXCS HE PEKE, HEM OJIMH pPa3 B 1ac nnbo Ha 40 MuH
/IMHOBPEMEHHO TPH TEMIIEPATYPE HAPYIKHOrO BO3/yXa -15° C 1 nuxe.

DhPeKTUBHBIM CPECTBOM 0OCCIICUCHHS Ha/UIeXKAIEN YHUCTOTH M JI0MYCTUMbIX
MapamMeTpoBs  MHKPOKJIHMATa  BO3/yXa paboueii  30HbI  ABJIAETCSH  POMbBIILICHHASA
BeHTHISIINA. BEHTIISIIMEH HA3BIBACTCS OPraHH30BaHHbIH 1 PEry;IMpYEMBbIi BO3AYX000MEH,
OBeCTICUMBAIOLLMIT VIAICHHE W3 TIOMEILICHHS 3arPAHEHHOIO BO3lyXa W Nojiaty Ha ero
MECTO CBEXKETO.

[lputounas OOMEOOMEHHAS —MEXaHHUCCKAd BEHTHIAUHMA  HPUMCHACTCA B
IIPOM3BOICTBAX CO 3HAYMTE/IBHBIMH TEIUIOBBIJCACHUAMU (bostee 23 ox/m” ¢ umm 20
KKa/M ) ¥ Manoil MHTCHCHBHOCTBIO BBIACICHHU BPCIHBIX BCHICCTE TP VCIIOBHH,
YTO NOCTYMAIOIIMH CBEKNH BO3YX 00CCTICUHT paz0aBjicHHe BPEHBIX BEHIECTB J10
JIOTTYCTHMBIX KOHIIEHTPALMH.

BeitsokHas  00IEOOMEHHAs MEXaHUdecKas BCHTWIALUMSA  TPHMCHACTCA B
[IPOM3BOJICTBEHHBIX TOMEIIEHHSX, B KOTOPBIX OTCYTCTBYIOT BBIJICJICHMST BPEIHbBIX
BELLECTB M JI0CTATOYHO Maias KPAaTHOCTH BO3AyX00OMEHa (BcrioMoratesibHble U
OBLITOBbIC TOMEIIEHHS, CKIIA/bI).

O6iecobMenHas  MeXaHuueckas — NPUTOYHO-BBITKHAA  BCHTHIALMA Oe3
eCTECTBEHHONO POBETPUBAHMS JIOJUKHA NPOEKTUPOBATHCA € HE MCHEE, HCM JABYMA

NPUTOYHBIMH H ABYMS BbITAKHBIMHU BCHTWIAUHOHHbLIMH YCTaHOBKaMH,

Juet
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00eCneunBAIOIMMH TIPH OTKIOUYECHUN OAHOH U3 HUX HPOU3BOAUTEIBLHOCTE HE MEHEE
50 % tpebyemoro Bo3jyxoodMena. Ecian nmomenieHue 000py/10BaHO TOABKO OJHON
NPUTOYHOW M OJHON BBITSYKHOM YCTAHOBKAMH, JIOJDKHBI OBITH TIPELyCMOTPEHbI
JIOTIOJIHUTEIbHBIE  PE3CPBHBIC BEHTWISTOPbl MM BO3AYXO/bl JOJKHBL  ObIThb
COC/IMHEHbl ¢ BEHTH/SIIIHOHHBIMMA CHCTEMAMHU COCE/IHUX TIOMELICHHH Ha clydan
BBIKJTKOUEHHSI OCHOBHOT'O BEHTWIATOPA.

Ha npoextupyeMom yuacTke jeHcTByeT oOmias oOMeHHas MexaHuueckas
PUTOYHO-BBITSIKHAA BEHTHISILIUS.

[lo TpajMiMOHHON TEXHOIOTHH Ul (PUHMIIHOK 00paboTKM NOBCPXHOCTCH
npuMenaioT numrdosanue. [IpoekTHpyemMBblidi y4acTOK MEXaHUYECKOH 00padoTKH He
cojlepskUT  1UM(pOBAABHLIX  CTAHKOB  (uumdoBanHe  3aMEHEHO  TOUCHHEM).
HckmoueHre U3 TeXHOIOrHYECKOro Tporecca 1TM(oBaTbHBIX CTAHKOB MO3BOJIACT
u30ekKaTh  CHACAYIOIMX OMACHBIX M BPCAHBIX ITPOW3BOJACTBEHHBIX (PAKTOPOB,
CBOMCTBEHHBIX JUTH adpa3nBHOI 00pabOTKH:

- paspbiB HUIH(OBATIBEHOTO KPYyTa;

NOBbILIEHHAS 3AMBUICHHOCTD BO3AYXa padoyeii 30HbL;

TIOBBIIIICHHAs BUOPALUS W IIIYM.

B CcOBpPEMEHHBIX YCJIOBHSX ¢ BBICOKOM /10JIeH NPOMBIIUICHHBIX NPEANPUATHI
CTAHOBUTCA  aKTyallbHON  mpobiieMa  3ai|Thl  OKpYIKalolWEen  cpeabl.  Jlas
NPeAOTBPAICHUST BbIOPOCOB B arMocepy CHCTEMOM BEHTHIISIIHHM BPEIHBIX M
TOKCHYCCKHX BEIICCTB, MBUICH W JIp. npetarai ciaeayiomee. Jlencrpyionan Ha
y4acTKe CHUCTEMa BBITSHKHOW BEHTWDILMH OCHAlIeHa TPEXCTYNEHYATOH CHCTEMOH
OUMCTKH YAAISIEMOro BO3yXa.

1 crynens — cyxas OYMCTKA OT MbUTH HEB3PbIBOOIACHBIX ra30B. OuHcTKa
nponsBoanTes wkiIonoM [{H-15 (dbrrsrpanus crabocaunaromeics mpiin);

2 ¢TVIEHb — TOHKAs OYMCTKA BEHTWIAIMOHHBIX BbIOPOCOB OT MBUIM, TYMAHOB
macel, iactudukaropos. [Isuierymanoynosurens Y VYIL
3 cTynenb — yabTPATOHKAs OYMCTKA OT PA/MOAKTHUBHBIX OMOJIOIHYCCKUX M

BeicokoTOKCHUHBIX nblieH. Ouiptp J-KIL [14, c.431].
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4.3 TIpon3BOACTBEHHOE OCBEHICHUE

[IpaBHJILHO CNPOCKTHPOBAHHOC M PAUMOHAIBLHO  BBIIOJHCHHOC OCBELLIEHHE
MPOH3BOIACTBEHHBIX MOMCIIICHHH OKa3bIBAECT MOJIOKHATEIBHOE ICHXO-
dm3MoNOrnuecKoe  BO3/ACHCTBHE  Ha padoOTAIONIMX, CMOCOOCTBYET  MOBBIICHHIO
sddexTuBHOCTH | OE301ACHOCTH TPy, CHIKACT YTOMJICHHC H TPABMATHU3M,
COXPAHAET BBICOKYIO PabOTOCTIOCOOHOCTD.

Hasuauenue MPOM3BOJACTBEHHOIO OCBEIIEHHs — OOCCIEUTh, MPEKIE BCCTO,
HOPMAJILHBIC 3PHTEIIBHBIC YCIOBM paboThl B MPOU3BOACTBCHHBIX MOMELICHUAX B
Teuenyie pabouero Bpemenun. Pabowas [0OBEPXHOCTD, oOpabarbiBaemMble  JICTAIIN
HOJIKHBL OBITH OCBEIIEHBI Tak, YT0OB PabOTHHK XOPOLIO BUJIC MPOUCCE 00padoTKH,
He Hanpsras 3peHus, HE HAKJIOHSACH K WHCTPYMCHTY H K oOpabaTsIBAEMOMY
wagenuio.  OcpelleHnue  He  AOJDKHO  CO3/1aBaTbh  PE3KHUX teneil  wiM  OJIMKOB,
OKA3BIBAIOLIMX ClICHAIIee AeHCTBHE.

Ha yuacTke B CBETJIOE BPEMs CYTOK HMCHOIB3YIOT COBMEIICHHOC OCBCIICHUE!
CCTECTBCHHOE COBMECTHO € MCKYCCTBEHHBIM.  ECTECTBEHHOC — OCBCHICHHMC — —
KOMOHHMPOBAHHOE, KOTOPOE MpE/IcTaBiisiet cOO0M coueTaHne BEpXHEro 1 OOKOBOTO
ocpelnieHus. BepxHee OCBEIICHHE pPeau3yeTcs a’dpolHOHHbIMA donapsamu, a
GOKOBOE — uepe3 CBETOBbIC MPOEMbl B HAPYXKHBIX  CTCHAX. B kauecrse
MCKYCCTBEHHOTO ~ OCBCLICHMS TPHMEHACTCA  COMETAHHC  MCCTHOrO - H oduIero
ocsenienns. CucteMy 001IEro OCBEIICHHA TIPUMCHAIOT B ITOMEIICHHUAX, TC 10 BCEH
[JIOMAH  BHITOMHSAIOTCS OJAHOTHITHBIE PaldOThl, a TaKKe B AJAMHHUCTPATHBHDBIX,
KOHTOPCKHMX M CKJIQJICKHX MOMEUICHUAX.

[Ipn  BBIMOJIHEHUH TOMHBIX  3PHTCIbHBIX paboT  (HAIpuUMep, CJICCApHbIX,
TOKApHBIX, KOHTPOJILHBIX) B MECTax, I/le 0BOpYIOBaHKE CO3AaeT ITyOOKHe, Peskue
TEHH, HapsULy ¢ OOIIAM OCBEIEHHEM TPHMEHSIOT MCCTHOC. COBOKYIHOCTb MECTHOTO
W OBIIero OCBEIEHUs HA3bIBAOT KOMOMHMPOBAHHBIM OCBCILIEHHEM. IIpumenenne
OAHOTO MECTHOrO OCBCHICHMS BHYTPH  NPOH3BOACTBCHHBIX [MOMEIICHUI  He
JOTYCKACTCS, TIOCKOIIbKY 00pasyloTes PE3KHe TCHHM, 3pCHHC OBICTPO VTOMIISCTCSL W

CO31a€TCs OMNacHOCTb HPOU3BOACTBCHHOIO TpaBMaTH3MaA.
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HopmasibHas OCBEIICHHOCTh HA Y4YacTKe 00eCIeUUBAETCS JIIOMHHECIICHTHBIMH
sammamu JIB MoumocTbio 80 BT, KOTOpHIE 1AI0T CBETOBOM NOTOK, PaBHbIH 4320 M.

[To hyHKIMOHATLHOMY HA3HAYCHHIO HCKYCCTBEHHOC OCBCLICHHC NOAPA3AETAKOT
na pabouce, agapuifHoe M CICUMAILHOE, KOTOPOC MOMKCT ObITh  OXPAHHBIM,
JIC)KYPHBIM, IBAKYALHOHHBIM, SPHTCMHBIM, DAKTEPULIMIHBIM M JIP.

PaGouee  OCBEUICHME — OpEIHA3HAYECHO Uil oDecrnedeHus  HOPMAIbHOTO
BBLINIOJHCHUA  TPOM3BOACTBEHHOrO  Iponecca,  Hpoxoaa JMOJIEH,  ABHIKCHHsA
TPAHCTIOPTa ABJACTCS OOA3ATEBHBIM UTS BCEX IPOM3BOMTCIIBHBIX TOMEIIEHHH.

ABapHiiHoe OCBEIIEHHE YCTPAUBAIOT VTS IPOOKCHHA paboThl B TEX Clyuasx,
KOI'/1a BHE3AMHOE OTKIIOUEHHE padoduero OCBEIICHUA (fIpu aBapMsX) U CBA3AHHOC €
YTUM  HAPYIIEHHE HOPMAIBLHOrO 0OCITyKHUBAHHA 00OpY/IOBaHUSA MOTYT BbI3BATH
B3pBIB, MOKAP, OTPABICHUE JIO/ICH, HAPYIIEHAE TEXHOIOTHHCCKOTO npolecca U T
MyHIMaJIbHASL OCBEIIEHHOCTE PAbOUMX MOBEPXHOCTEH NP aBapuHHOM OCBCLICHUH
AOJKHA COCTABIATh 5 % HOPMHUPYEMOi OCBEHIEHHOCTH pabouero OCBEHICHUSA, HO HE
meHee 2 JIK.

DBaKyalMOHHOE OCBEIIEHHE TPEAHA3HAYCHO A obecrieueHnst IBaKyalnn
MO/ 13 TIPOU3BOJACTBCHHOTO MOMELICHHA PH aBAPUAX U OTKJIIOUCHUH padouero
OCBEIICHHSA, OPraHu3yeTest B MECTax, OMACHBIX /UTA NPOXO/A JHOJICH; Ha JECTHUYHBIX
KJIETKAX, BJOJIb OCHOBHBIX MPOXO/I0B HPOU3BOJICTBECHHBIX DOMCLICHHH, B KOTOPbIX
paborator Gonee 50 uen. MuHMManbHas OCBCHICHHOCTH Ha 10y OCHOBHBIX
[IPOXO/IOB M HA CTYHEHBKAX NPH IBAKYAIMOHHOM OCBEIICHHH A0/DAKHA OBITH HE MEHEE
0,5 aK, Ha OTKPBITBIX TCPPUTOPUAX —HE MCHEC 0,2 Jk.

OxpanHOEe OCBEHIEHHE YCTPAWBAIOT B0 TIPAHHIL TEPPUTOPHIL, OXPAHACMBIX
cHerMaIbHbIM nepcoHanom. HanMeHbias OCBEIEHHOCTS B HOUHOE BpEMA 0,5 nk.

CHUFHAIBHOE OCBEILEHHE TIPUMEHSIOT JUIS (PUKCAIUMK TPaHMIL ONACHBIX 30H, OHO
yKa3b[BaeT Ha HAJIMIHE OMACHOCTH, b0 Ha OE30MacHBIM NYTh IBAKYAUHH.

OCHOBHO# 3aj1a4eif MPOM3BOJCTBEHHOIO OCBCILECHUS ABJIACTCH Nno/ICpKatnue Ha
pabouem MecTe OCBEIIECHHOCTH, COOTBETCTBYIONIEH XapakTepy 3pUTETbHON padbOThI,

Vpeldden e OCBEICHHOCTH padodeil NOBEPXHOCTH ylyHIIaeT BHAMMOCTD 00BEKTOB
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32 CYET MOBBIILIEHHS UX APKOCTH, YBEIMUABACT CKOPOCTH PA3THUCHUA Jlerajiei, uTo -
CKA3bIBACTCA HA POCTE MPOU3BOAUTEILHOCTH TPY/IA.
[lepedenb padOUMX MECT € COOTBETCTBYIOUIMMH HOPMaMA, cornacno Cuaull-2-

4-79 npusenen B Tabauue 4.1.

Tabnuna 4.1

Haumenopanue padouero Mmecra OCBEIEHHOCTH TI0 HOPMaM (JIIOKC)
HauajbHuk nexa 300

JKOHOMHUCT 400

Oneparop crankos ¢ HITY 300

Hanaguux 200

4 4 Tloxapuas 6e3011acHOCTb

[Toskapbl HA MANTMHOCTPOUTEIILHBIX TIPEATPHATAAX NPCACTABIAIOT OOJBUIYIO
OTIACHOCTD Ul pabOTAIONTUX W MOT'YT IIPHHHHUTH OTPOMHBIH MaTepHATBHbIH yiIepo.
Borpocel  06ecnedeHust MoKapHOH Oe30MacHOCTH  ITPOU3BOACTBCHHBIX 3JIaHHH W
COOpYKEHHI MMEIOT OO0NIbIIOE 3HAYCHNE W PCIIAMEHTUPYIOTCA CIICIAATIbHBIMHI
roCy/apCTBEHHBIMH MOCTAHOBICHUAMH W PCHICHUAMA. [Toxkapnast O€30MacHOCTD
MOKeET ObITh 00ecrieueHa MEpaMH MOKAPHOM NPO(UIAKTUKN U aKTHBHOH noKapHOH
samuThl. [IOHSTHE MOKAPHOH NPOQMIAKTUKH BKIHOYACT KOMILICKC MEPOTPHUATHIA,
HEOBXOMUMBIX U1l NPEAYITPEKACHUS BOSHUKHOBEHHS 1107Kapa MM YMCHBLICHUA CTO
nocneacTsuii. 1o AKTHBHOM  NOXKapHOH 3aIMTOH  TOHWUMAIOTCS  MEPbI.
oBecleuHBAIOIME  VCMEmH Yo  60oph0y ¢ BOBHHKAIOIMMM - TIOWapami UM
B3pbIBOONACHOI cuTyauueii. lpasuinbnas opraHusalits MoKapHoM 0e301acHOCTH
00ecrneunBacT:

- GBICTPOE M OIEPATUBHOE OOHAPYKEHUEC UCTOUHNKOB BOSTOpatiti

- OpM  HaIM4HH  BCEX  HCOOXOIHMMBIX  CPEACTB MOKAPOTYIHEHUSA  —
OpraHU30BaHHbIC AEHCTBIS PADOUEro NepcoHaa (nokapHOi Opurajibi)

- HaHECeHHE MHHUMAIHLHOTO yiepOa npeAnpuaTHIO TOCICACTBUAME [107Kapd

et
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- CBOGBPEMEHHYIO OPFaHM3alMIo  DBaKyaluH AFOJEH  TpPH  BO3HUKHOBCHHH
CUJIbHBIX OUAroB I103Kapa.

[lo crereHn MoKapHOi OMACHOCTH NMPOSKTUPYEMBIH YUACTOK OTHOCHTCH K
kateropuu  «/l». K oToll Kkareropun OTHOCATCS MPOU3BOCTBA, B KOTOPBIX HE
HPUMEHSIOTCA KHAKOCTH € TEMNEPaTypoi BCIIBILIKH BHITIC 61'C u ropioune nbuil
WM BOJOKHA, HWKHHMH TIPEJEsl BOCIUIAMEHEHHUA KOTOPBIX Gomee 65 /M, TBEpIIbIC
CropaeMbic BEIIECTBA M MaTepHallbl, CrOCOOHBIE TOIBKO TOPETh, HO HE B3pbIBATLCA
[IPY KOHTAKTE € BO3YXOM, BOJIOW HJIH JIPYT C JPYTOM.

B 1exe uMeeTcs! [07KapHbiii AT ¢ HHBEHTAPEM, TIOXKAPHBIC KPaHbl € pyKaBaMit,
M3BELL@ATENH TIOKAPHBIE pyuHbie. [10 IaBHOMY ITPOXO/Y LEXa YCTAHOBJICH CTCHA 10
oxpaHe Tpyda ¢ HeoOXOAUMOH wHopManMeil.  CXeMOl  ONOBEIICHH  TPH
BO3HMKHOBCHUM aBapwii, nmokapos, fan ssakyaunn. Ha c/Iydad BO3ZHUKHOBCHUSA
nokapa B 3/aHUM MMECTCS JiBA 3alaCHBIX BBIXOAQ, PacCTOAHMC OT KOTOPBIX /10
nanbosee yaajaeHHoro pabouero e donee 100 meTpos.

[Ipumenenne aBTOMATHYCCKUX CPEACTB 0o0HAPYKEHHUsA TOKAPOB  ABIACTCH
OAHMM M3 OCHOBHBIX YCIHOBHI —obecrieyenus —TOKapHOM 0e30MacHOCTH B
MaIIMHOCTPOEHU M, TaK KaK MM03BOISCT ONIOBECTHTD NEKYPHBIN [EPCOHATL O TI0XKAPE U
MECTE €r0 BOZHUKHOBEHU.

Ha MAlMHOCTPOUTENBHBIX MPEANPUATHAX COOTBETCTBYIOLIMMH  [IPUKASAMH,
PACIOPAKECHUSIMHE WM YKA3aHHAMH  YCTAHABJIMBACTCH  MOPAILOK NPOBEICHHUS
NPOTHBONOKAPHOrO  WHCTPYKTaXa M JAHSTHH 10 NOXKAPHO-TEXHUYECKOMY
MHHUMYMY ¢ pa0OUMMH U CIIY KALMMK.

[IpoTHBONOKAPHBIH HHCTPYKTAXK MPOBOAAT B 1Ba HTalld. Ha nepsom aTane
WHCTPYKT@X TNPOBOJMT HAYQIbHAK MECTHOH MOKAPHON  OXpaHbl, HHCTPYKTOP
MOKapHOH NMPO(UIAKTHKMA MM HAUaIbHUK KapayJa. Ha obObekrax, riae OTCyTeTBYeT
npodeccuoHabHAsA TOKApHas OXpaHa, UHCTPYKTAK NPOBOAUT HHIKCHEP 0 OXpaHe
Tpyna.

PaGouuie 1 ¢y Kalne, BHOBD ITPHHATHIC HA paboTy, MOryT OBITH JIONYLICHbBI HA

pa60'ry TOJBKO 1OCIE NPOXOK/ACHNUA IEePBUHHOIO HpOTHBOHO)KapHOFO WHCTPYKTAXKA.

Jiner
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[lepBHUHBIA TPOTHBOMOKAPHBIH MHCTPYKTAXK MPOBOJAT 110 HANPABICHHIO 0TI
KaApOB NPEIIPHATHA, a JIMIO, MPOM3BOJMBIIEE HHCTPYKTAK, AE/ACT 00 5TOM
OTMETKY Ha HArpaBJICHUK M 3AMUCLIBACT B JKypHA (DaMUIIMIO, MHAIKAIBL, U APYTHE
jaHHble PabOTHHKA, MPOXOAHBIIEIO MHCTPYKTaX M HNPMHUMAEMOro Ha padory.
[lepBuyHBIl NPOTHBONOKAPHBIH HHCTPYKTAX MPOBOAAT B HH/IAMBUIYAJTBHOM HIN
rpynnosom nopsiake. Hauansnux rnexa (y4acTka, MacTepeKoii) MPOBOANT NOBTOPHbIH
MHCTPYKTAK BHOBB PUHATOrO HEIMOCPEACTBECHHO Ha MecTe ero Oy/yieh padoThr.

Bo BpemMa [pOBEAeHHs IOBTOPHOIO MHCTPYKTaxka padoyero 3HAKOMAT ¢
OOUIMMHE TIPABHIIAMHM TTOJKAPHOH 0€30IIaCHOCTH JUTA JJAHHOT'O Y4acTKa MIPOU3BO/ICTBA,
C MOKAPHOH OMACHOCTHIO TEXHOIOTMYECKNX YCTAHOBOK.

Ha npeanpusarusx CO3Aaf0Tcs TakKe 100POBOIIBHBIC IOKAPHBIC JIPYIKHUHBL
(JU1J1), 3anumaiommecs npeayrnpekAeHieM MoKapoB B LexaX H Ha CBOWX PadOUMX
y4acTKaX ¥ HMEIOINIHE Ha ciydail 1mokapos OOCBBIC pacueTbl, OCHANICHHBIC
NOKAPHON TEXHUKOM.

4.5 DnekTpobe301acHOCTh

CI103KHO NpejICTaBuTh (PYHKIIMOHNPOBAHNE COBPEMEHHOIO IPEMIPUATHS JIIOD0i
OTpaciu  HAPOJHOro Xo3siicTsa 0e3 snexrpocHabienus. Hcenonpsyemoe  Ha
NPEANPUATHH  JICKTPOOOOPY/I0BAHHKE,  CPEACTBA  MEpeaavnd  AJICKTPO3HEPIuu:
IIHHONPOBOAbI, Kabeau, TPoBOAa; TPaHCHOPMATOPLI, DICKTPOLUMTKH, PO3CTKH,
BBIK/IIOUYATE N, MUTAIOIIME YIEKTPOIUHHE TPY30N0ABEMHBIX CPEeACTB (KpaH-0aslok,
MOCTOBBIX KPaHOB M T.,JI) TPEACTABIAIOT COOOH MCTOUHUKH TTOBBILIEHHOTO
piumanusa. Bce o510 Tpeldyer coOsoAcHHE  ONPEIESICHHBIX  MPABWI  TEXHUKH
HIEKTPOOE30MaCHOCTH PpadOUHM EPCOHATIOM.

DneKTpote30nacHOCTh — ITO CHCTEMa OPraHW3alMOHHBIX MEPOIPHATHH U
Cpe/CTB, OOECIICUNBAIOLINX 3AMIUTY JIOACH OT BPEAHOIO M OMACHOIO BO3JACHCTBHA
HIEKTPHUECKOr0  TOKA, ICKTPUYECKOW  YTH, DJIEKTPOMArHUTHOrO  1Ojid, M
CTATHYECKOTO ANEKTPUUECTBA.

JlelicTBHE IEKTPUUECKOrO TOKA HA JKHBYIO TKaHb HAHOCHT PAa3sHOCTOPOHHHH H

cBoeoOpasHbiii  xapakrtep. llpoxoasa wuepe3 OpraHusM  4elloBEKa, DJIEKTPOTOK
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MPOM3BOUT TEPMUUECKOE, IEKTPOJIUTHYCCKOE, MEXAHUUCCKOC U OMOJIOTHYIECKOE
JIEUCTBHUSI.

DAEKTPOTPABMbI YCIOBHO PA3EsiOT Ha O0IUME U MECTHBIC. K 001muM oTHOCAT
YICKTPHUECKUIA YIap, IPH KOTOPOM PONECC BO30YKACHUS Pa3/IMUHBIX TPYITIT MBI
MOKET TIPMBECTH K CY/I0pPOraM, OCTAHOBKE JIbIXaHWA M CEPACHHOH NEATCALHOCTH.
OcranoBka cepjaua cBs3ana ¢ QuOpwuser -~ XaOTHUYECKUM  COKPALLICHHEM
OT/IENIBHBIX BOJIOKOH CEepeuHOM MbIuibl (pudpun). K MecTHbIM TpaBMaM OTHOCHT
OKOFH, METALIM3AMMIO KOKH, MEXaHMUECKHE MOBPEKICHUSA, EKTPOOPTAILMUN.
MertaM3ains KOKH CBS3aHA C NPOHMKHOBCHHEM B HEE MEIb4alIIMX HacTHlL
MeTal1a K ero PaciLIaBIeHNH 110/1 BIUSHUEM Yallle BCEr0 HICKTPHIECKON JIyTH,

Mexo/1 MOpakeH s UeIOBEKa MIEKTPOTOKOM 3aBUCHT OT MHOTHX (haKTOPOB: CHIIbI
TOKA M BPEMEHH €ro MNPOXOK/ICHHS Yepe3 OPraHu3M, XapakTCpUCTUKH TOKa
(nepeMeHHbI WM [OCTOSHHBIH), IyTH TOKa B TEJIE YE/IOBEKA, NpH  HEPEMEHHOM
TOKE - OT 4acTOThl KOJleOaHUH.

JIONYCTHMBIM CUMTACTCS TOK, IIPH KOTOPOM YEJIOBCK MOKET CaMOCTOATCIBHO
OCBOOOMTBLCH OT WICKTPHUECKOH 1enu. Ero BeJininHa 3aBUCHT OT CKOPOCTH
NPOXOAICHHS TOKA UEPE3 TENO MesIOBEKA: TIPH JUTMTEIbHOCTH AeHCTBHS Ooslee 10¢ -
2 MA, ipn 10 ¢ u menee — 6 MA. Tok, IPH KOTOPOM NOCTPAJABIIMH HE MOKET
CAMOCTOSATEIIHO OTOPBATHLCS OT TOKOBELYIMX YACTCH, HA3bIBACTCH
HEOTITYCKAIOLIUM.

[ToBbIIIICHHE IEKTPOOE3ONACHOCTH B YCTAHOBKAX JIOCTUTACTCA IPUMEHCHHCM
CHUCTEM 3AIMATHOTO 3a3¢MIICHHS, 3aHYICHUA, 3AUTHOTO OTKJIIOYCHHUA U JIPYTHX
CPEACTB 1 METOJIOB 3a1lMThI, B TOM YHCIIC 3HAKOB OE30MacHOCTH M
MTPe/IYIPEIMTEbHbIX TUIAKATOB W HA/IMCeH. B cuetemMax MECTHOrO OCBCIICHUA. B
PYUHOM 1EKTPODHIMPOBAHHOM HHCTPYMEHTE H B HEKOTOPBIX JAPYTHX CTyHasAx
MPUMEHSIOT TIOHHKEHHOE HAIPSIKEHUE.

Ha yuacTke oxpaHa Tpy/a 10 TeXHHKH MICKTPOOC30MacHOCTH OPraHnu30BaHa

caeayonmm odpasom:

Juer

151900.2016.222.00 113 11

Mam

JIner Ne floKyM. {Toym. Hara




- paboune Oprafbl NPOM3BOJACTBEHHOIO 00OPYIOBAHUA HMCIOT YCTPOKNCTBA,
NPeIOTBPAIIAIONINE  BOSHUKHOBEHAE OMACHOCTH TPH  NOJHOM MM 4aCTHHHOM
TIPEKPAIICHHH TI0IaY1 YHEPT UM, NCKITIOUAIOIHE CAMOBKIIOUCHUC PHBOJIOB pabounx
OPraHoB IPH BOCCTAHOBJICHUH MO1a4H SHEPIUK,

- DJIEKTPOOOOPY/IOBAHNE,  MUMEIOIEE  OTKPBITHIE — TOKOBCAYHIMC — HaCTH,
pa3MericHo BHYTPH mKadoB ¢ 3aMpalonMMH IBEPIAMH WM 3aKPBITO SAIIHTHBIMH
KOJKYXaMHU,

- METAUIMUECKHE [acTH  00OpYy/A0BaHMs,  KOTOPbIE — MOryT  BCJICACTBHC
MOBPEKIEHU M3OJSILANA OKa3aThCsl MO/ JJICKTPUUCCKUM  HANPAKCHHCM ornacHou
BeJIMUHHBL, 3a3eMiIeHbl. MeTaioodpabaTsisaloriee 000pyA0BaHUE 3a3CMIICHO HEPe3
METALIOKOHCTPYKLIMIO. | PY301I0IEMHOE M TPAHCTIOPTHOE 000py10BaHAie (kpan-
Hasika, MPOMBILIICHHBIH POGOT, 00CIYKHBAIOMIMH TEXHOIOTHYCCKOC 00opya0BaHME)
COCIMHEHBl ¢ KOHTYPOM 3a3€MJICHHA UEPE3 PEJIbCOBBIC MYTH H MCTALIMUCCKUC
KOHCTPYKIIMH,

- KHOMKM ABAPUIAHOTO OTKIIOUCHHA MMEIOT KPACHBIH IBET M YBEIMICHDI 10
pazMepy B CPaBHEHMH C APYTHMH KHONKAMH,

- Ha 00OPYIOBAHUM HMEIOTCA MPEYMPE/MTEIBHbIC HAAIACH! SHAK HATHHUMA

HaMpAXKCHUA U 3HAK 3a3€MJICHHA.
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3AKIIIOYEHHE

B AMIIOMHOM HpoeKTe Gbil pa3paboTaH yHacTOK MEXaHMUeCKoH 00paboTKy
perann iara. 1 Ipunsato cospemennoe obopyaosanue ¢ UITY, cospemenblii
PEIKYIIMI HHCTPYMEHT ¢ MHOTOTPAHHBIMH HENEPETa4HBACMbIMH MTACTHHAMH 13
TBEP/IOTO cIIaBa. BeinogHeH JHHEHHBIA 1 iMaMeTpalibHbIH pa3MEpHbBIi aHaju3
TEXHOJIOTHUECKOro npouecca. OnpeaesieHb ONepalnoHHbIC PA3MEPbl, PACCUHTAHbI
HPUITYCKH HA MEXAHUYECKYIO 00padoTKy M PACCUUTAHbl Pa3MEPhI 3ar0TOBKM.
CHpOCKTUPOBAHBI CHIEHHATBLHBIE CTAHOUHBIC NPUCTIOCOOICHUSA 1 BBITOJIHEH pacieT
cut 3akpervienis. CripoeKTHPOBAHO KOHTPOJILHOE NPUCIIOCOOIICHUE H BBITIOTHEH
pacueT Ha TOYHOCTD. | [poM3BEaEH pacueT ONTHMAIBHBIX PEXHUMOB PE3aHus 1
HOPMHUPOBaHHUE onepauni. Tak Kak UCIosIb3yeTCs rudokoe 000pyaA0BAHUE, TO
BO3MOYKHA OBICTPAs NEPEHAIAKA JUISL IIPOU3BOICTBA HOBBIX JleTalieil. BO3MOKHO

HCIIOTL30OBAHUE CTAHKOB B 2-3 CMEHBI.
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