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AHHOTAIIMS

Kopotkuit B.B. JIUrutoMHBI# MPOEKT MO TEXHOIO-
rud Mamygoctpoerus. — Yensbunck: IOVpI'Y, 2016,
139¢c., 74umn., 17 Ttab., Gubnauorpadudeckuil CIHACOK—
15 mamm., 11 nucros ueprexett ¢. Al, 1 mucT weprexa
. A2, 27 mIcTOB KapT TEXHOJIOTHYESCKOTO IIpoIiecea.

B naHHOM IIpoOeKTe paccMOTPEH TeXHONOTHMYECKUH nporecc oOpaboTKH jAeTanu
THIIA «KOPILyC», MPOU3BEIEH aHAIU3 NPUMEHAeMOro 000pyHOBaHNS, OCHACTKH, MHCT-
pyMeHTa. B mpoiecce pa3MepHOTO aHanM3a BBISBJIEHHI P IPUYHH BO3HMKHOBEHUS
Opaxa B AEHCTBYIOIIEM TEXHOIOTHIECKOM nporecce. Ha ocHoBe amamusa paspaboras
NPOEKTHBIH TEXHONOTHYECKUH IIPOLece IS BHIUTONHEHAS HA METATIOPEXKYIIHIX CTaH-
KaxX. Buibpan BHZ 3aTOTOBKH H MeTOJ ¢& IONyYeHUs; PACCUMTAHBI PEXKHMBI PE3aHHI U
HOPMBI BDEMEHH; CTPOCKTHPOBAH H PACCUMTAH CTAHOYHOE NPUCTIOCOONEHHE ¥ PEkKy-
i uHCTpyMeHT.  Tlpu paspaGoTke TeXHOMOrHYECKOro Npoliecca OBLIM YYTEHBI: THIL
MPOU3BOACTBA, CBOHCTBa M OCOOCHHOCTH 06pabarsiBaeMOro Marepuania, TOYHOCTH
(opM ¥ pasMepoB, UIEPOXOBATOCTh, AEHCTBYIOUIHE CTAHAAPTHI ¥ HOpMATHBEL Ilpex-
CTaBjieH rpauyecKkuil MaTepual: HePTEeXU ACTANH, 3arOTOBKM, CTAHOYHOTO IPHCIO-
COBNCHMS, PEXKYIIETO MHCTPYMEHTA, alTb00M TEXHOIOIMYECKHX KApT ¢ OIIePAIIHOHHBIME
3CKH3aMH.

Ilry4Hoe BpeMs MPOEKTHOrO TEXHOIOIUYECKOTO HPOLECca COKPATHIOCH B 1,66

- pa3 B CpaBHEHHE ¢ NeHCTBYIONHNM TEXHOJOTHIECKHM IIPOLIECCOM.

B nauHol paGore GBUTH Pa3BUTH! HABBIKH K CAMOCTOSTETEHOMY PEIICHHIO 33424 B
0071aCTH NPOSKTHPOBAHHA TEXHONOTHYCCKUX IIPOLECCOB, B BEIGOpPe 0GOPYIOBAHMS H
PEXYNIETO MHCTPYMEHTA UL IOy YeHUs TOHOM AeTall MeXanuIeckol o6paboTkoii.

IIpu oopmuernn rpadmaeckolt YacTH MpoeKTa ¥ anbb0Ma TEXHOTOTHISCKHX KapT

yuntsiBanucs tpedopanus ECKJ{ u ECTIIL

151001.2016.122.00 113
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BBEJAEHME

3anopHas apmartypa ABJISIETCS BaKHOMI COCTaBISIIOLIEH  NIOOOH
BOJIONPOBOAHOM, razopacnpeieiuTelbHOi  CUCTeMbl M HHbIX HMHXKEHEPHBIX
KOMMyHUKauuii. HanexHocTb U JONrOBEYHOCTH BCEro  TaKoro TpyodonpoBoaa
3aBUCUT OT €ro KadecTBa. JamopHas apmarypa (AMIIOPTHAas MOJb3yeTcsl Y
OTEUECTBEHHOTO TMOTPEOUTENs BBICOKUM CIIPOCOM) — 3TO KJamaHbl,  3aCJOHKH,
IIapoBBIe KpaHBl M MHOTOE NHOE 000pYI0BaHNE.

Takvie w3lenus Npe/ICTaBICHBI HA PBIHKE CHCTEMaMM JIFOOOH  CIOXKHOCTH H
NpeAHa3sHAa4YeHbl I peryJUpoOBaHUS WIM  MPENSTCTBOBAaHUA  JajbHeHIIeMy
MepeMeleHHI0 COAePXKUMOro Tpyd. 3amopHasi apmaTypa, Ipou3BeleHHas 3a
pybexxoM, obnagaeT  BceMM HEOOXOOUMBIMH  CepTU(QHUKATaAMU  KauecTBa W
UCTIONb3yeTCsl Yallle BCero Ha MPOMBILUIEHHBIX NMPeAnpUaTusX, ¢adpukax, 3aBojJax,
B He()Te- U Ta3000BIYM U T. 1.

B Hacrositee BpeMs 3amopHasi apMaTypa UMIIOPTHAS IO Ka4vecTBY Ha MOPSIOK
BBIIIE OTEYECTBEHHBIX Pa3palboTOK (0 KUTAHCKOH MPOAYKLHUH peYb HE UAET BOOOLIE).
3aBoAbI IO MPONU3BOJCTBY BBICOKOKAYECTBEHHBIX U3ACIUN PaCcONOXEeHbl 3a4acTylo 3a
pybexxom (pexe — Ha Tepputopun Poccuiickoii ®@enepaumn). Ilpoaykums Ttakoro
IJ1aHa, KOTOpasi UMIIOPTUPYETCA B Hally CTpaHy, HCUHACIACTCS MUIUTHOHAMHU
nosnapos. MiMnopTHas 3amopHasi apmaTypa 00JialaeT OueHb XOPOILUUM JIETUPYIOLLUM
MIOKPBITUEM, KOTOpOE MPEIsITCTBYeT BO3HUKHOBEHUIO HA €€ MOBEPXHOCTU KOPPO3UU
U pa3NuyHbIX HaneToB. HyXHO OTAAaTh IOMKHOE U OTeUeCTBEHHOMY IMPOU3BOAUTENIO.
IMpeanpusiTist IPOBOAAT MOAEPHU3ALNEO TPOU3BOACTB, OCBAUBAIOT HOBbIE TEXHOJIOTHH,
CTapasich HE TEPATH MO3ULMH Ha OTEYSCTBEHHOM PBIHKE.

CoBpeMeHHBIE METAJIypru4ecKre U OOOTaTUTENbHbIC KOMOMHATBHI TBITAIOTCS
CYIIECTBEHHO YJECLIEBISATh CTOUMOCTh NPOAYKUUU (MeTauia) AJis BHYTPEHHErO
peiHKa. VIMEHHO W3 HEro cO BPEeMEHEM H3rOTABIMBACTCSH OTCYSCTBEHHAs 3aIllOpHAs

apmatypa. OnmHaKo,  COBpeMeHHOe, BhIBEpeHHOe M 2 (eKTUBHOE 3apyOerxkHoe
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obopy/loBaHME JeNaeT CBOM CYIIECTBEHHbIM BKIAJ B MPOKIAMAIIMIO U MTPOJIBHKEHUE
Ha TEpPpPUTOPHH HAIIEH CTpaHbl CBOEW 3alOPHOM apMaryphbl.

CTOUT OTMETHTB, HTO 3aMopHas apMarypa (MMIIOPTHAs W OTE€YECTBEHHAs B
TOM YHCJIe) OTBEUaeT 3a 0€30MacHOCTh PA3IUYHBIX TEXHOJIOTHYECKUX IMPOLECCOB HA
MIPOU3BOJCTBE.

[TosToMy, OYeHb BaXHO, YTOOBI OHA ObUTA HAJEKHOW, COOTBETCTBOBAJIA BCEM
YCTAHOBJIEHHBIM TEXHUYECKMM TpeOOBaHMSM M,  KOHEYHO Ke,  KadeCTBEHHOM.
ITosTromy, Hamm 3apyOeXXHble U OT€YECTBEHHBIE KOJUIETH MPOBOAAT JabOpaTOpPHEIE
UCTIBITAHUS  COCTABIISIIOIIMX  JJIEMEHTOB W3JeNds Ha IMPOMEXYTOYHBIX  3Tamax
MPOU3BOACTBA.

PazpabatbiBasg TEXHONOTHMUECKUH TMpoluecc OyaeM MpUMEHATh COBPEeMEHHBIN

METaJIOPEKYLUI UHCTPYMEHT U 000pyIOBaHueE.
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1 OBIIAA YACTD
1.1 HazHaueHue u onucanue y3ja OeTallu

B kypcoBoM npoekTe paccmaTpuBaercs u3jenue: Kopnyc mnbepHOi

Mmexdnanuepoi 3anBuxku 31IM.65-21.250.01/2 (pucynok 1.1).

A

st

500

922

219

B : 0 _

Pucynok 1.1 - HHIuGepnas 3aaBuxka 31IM.65-21.250.01/2.Cb

H_[H6epHaH 3adBUXKKA ABJIACTCA OYCHDL HAACKHLBIM BHIOM 3anopH0171 apMaTyp.l,
KOTOpBIﬁ HMEET XapaKTCPHBIC OCOOEHHOCTH UCIIOJIHEHUS 3aIIOPHOTO 3JICMCHTA. 3aTBOp
B JaHHBIX 3aJBHXKKaX Yallle BCCTO MMECT HA3BaAaHHUEC «HOX», «mn6ep>> NN <«OJUCK». B

HJHGGpHOﬁ 3aABM)KKE TIIPUMEHACTCA MeETaJUIMYeCKas IaCTHHa HIIHU MeTaJUTHYeCKU

Juct
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KJIUH, KOTOpBIH crocoOeH pa3pe3aTh pas3iddyHble BKIIOYEHUS B OKHJIKOCTH,
MIPOTEKAIoIeH BHYTpH ee Telia. M3 3Toro u BeITeKaeT Ha3HAYCHUE STOTO BHA 3aITOPHON
apMaTypel: TIepEKPBITHE TOTOKa pabodel cpelbl, KOTOpas WMEeT ITOBBITICHHYFO
BSI3KOCTb, CIIOCOOHOCTh KPHUCTAJITIM30BATHECA M XapaKTepU3YyeTCAd HAJIMYUEM TBEpPIbIX U
a0pa3WBHBIX YacTULl, KOTOpBIE CBOSH OOJBIIEH 4YacThlO, SBISAIOTCS aKTUBHBIMHA
XUMUYECKUMHU BEIIECTBAMM.

znenne Kopmyc 31IM.65-21.250.01/2 cmy>kuT /st KpeTUIeHsT Ha HEM 3allOPHBIX
MEXAHU3MOB M YIJIOTHHUTEJIbHBIX MaTepuanoB. MmMeer naBa (uaHna sl KperuieHus K
u3nenuto TpyO. JIns KperuteHHWs 3alOpHBIX MEXaHW3MOB MMeeTcs KapMaH JHaMeTPOM
115 MM 1 pe3pOOBBIE OTBEPCTHA B KOJI-BO 8 IUT. AJA KPEIUIEHHS K KOPIYCY KPBILIKH, B
KOTOpOH ycTaHOBIeH wndep. B mpomecce 3kcrulyaTauuu H3AeNUs WIKMOEp COBEpIIaeT
BO3BPAaTHO-MIOCTYMATEIbHBIE ABWKEHUS B KOpIIyce, IUISL 3TOrO0 MUMEETCH MOBEPXHOCTH
tna "kojoden". B kauecTBe YIUIOTHEHHS HMCHONB3YIOTCA M3ACHHA "ceano”, KOTOpEIS

YCTaHABIHBAIOTCS B KOPIIyCe Ha MMOBEPXHOCTH P85 u mprkuMaroTces K mubepy.
1.2 I'pynnupoBanue aetanei, NOAJIeKAIINX U3TOTOBIIEHUIO HA y4acTKe

[Tpn wmsroroBiennn oanoro tuna getaned (Kopmyc 3TIM.65-21.250.01/2) He
obecreunBaeTcsi HEOOXOAMMBIH YPOBEHB 3arpy3Ku 00OpYy/I0BAHUSA, YTO SKOHOMUYECKH
HEBBITOJIHO. B 1eNsX m[oBbIllIeHHs pPeHTa0eNbHOCTH IPOU3BOJACTBA HA  y4YacCTKe
MPOU3BOUTCS PsAJI TUIIOBBIX U3/IETHN:

1) xopmye 31IM.65-21.250.01/2;
2) kopmyc 31IM.65-35;

3) kopmyc 31IM.65-40;

4) xopnyc PJ1.65-35;

5) xkopnyc PJ1.65-21.

JlaHHBIE H3/€IMs IIPOU3BOJATCS 10 CXOXKEMY TEXHOJIOIMUECKOMY IIPOIECCY U
UCIIONB3YIOT aHaJIOTU4YHOe o0opy/oBaHHME W MHCTpyMeHT. [omoBas mporpamma u

HOPMBI BpEMEHHU Ha KaxX/10€ U3/EJIAe [IPUBE/ICHE] B IIyHKTE 2.3.6.
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1.3 CnyxebHoe Ha3HAUYEHUE JIETANU-TIPEJICTABUTENIS U TeXHUYECKHe TpeOOBaHUs

TIPCABABIIACMBIC K HEH

K neramu xopmyc 3IIM.65-21.250.01/2 npeabsBiasieTcss P TEXHUYECKUX
TpeOOBaHMI:
1) TBepaocTh MaTepuana 197...229 HB;
2) mpeneia MPOYHOCTH g, = 655 Mlla;
3) npenen tekyudectu g, = 440 Mlla;
4) HeoOX0IMMO NIPOBECTH THAPOUCTIBITAHNS NTpH AasiieHun 70 MlTa;
5) HeoOXOAUMO MPUTYIIHTE OCTPEIE KPOMKHU (hackor 1x45°.
OtH TpeboBaHUs 00eceYnBalOTCS IPaBUIBHBIM BEIOOPOM MaTepuasa 3aroTOBKH,
METOJ0M ee TMONYy4YeHUs M Mocleayromeid oOpaboTKol JeTalmd B COOTBETCTBHH C

TEXHOJIOTUYECKUM IIPOIECCOM.

Juct
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2 TEXHOJIOTUYECKAA YACTD
2.1 AHanu3 TeXHONOTMYHOCTU AeTalll

Yeprex wuznenmst Kopnyce 3I1IM.65-21.250.01/2 coorBeTcTBYeT cTaHjaapTam
ECK/I. M3nenus npeacrasnsieT coboi Teno BpallleHUs ¢ 00paboTaHHbIMU HAPyKHbIMU
MOBEpPXHOCTAMH. VIMeeT aBe ocH BpallleHHs, YTO HECKOJIbKO YCIOXHSIET TeXHOJIOTHIO
MPOM3BOJCTBA W3/enud. Bce NOBEpPXHOCTH BO3MOXHO IIONYYHTh TOKApHOW U
¢pe3epHOll omnepanusIMH He Tpuderas K CNCIHaTEHOMY CTAHOYHOMY OOOPYIOBaHHIO.
W3penus uMeeT ABE BHYTPEHHUE MONOCTH OOJBLIETO JUaMeTpa YeM JUaMeTp BXOJHOTO
OTBEPCTHs, NpU O00paboTKH OyAeT HCHOJB30BaThCS CHELUATBHBIL HHCTPYMEHT
MO3BOJIAIOIINM 00paboTaTh NaHHbIe TOBEPXHOCTH. Ha MOBEpXHOCTH (iTaHLIeB UMEIOTCS
aBe kaHaBku (90 ciyxkamme Ui FepMETUYHOrO COCAWHEHHUS H3ICNUA ¢ TpyOamu,
JaHHBIC IOBEPXHOCTHU TMOIY4YaeM CIELUAIbHBIM (PaCOHHBIM UHCTPYMEHTOM.

B menom wm3memune Kopmyc 3IIM.65-21.250.01/2 mo psoy XapaKTepHUCTHK
JOCTaTOYHA TEXHOJIOTMYHA IJI1 NMPOU3BOACTBA Ha JaHHOM Buue mnpeanpusitus 00O
«CrpoiiTek», cTaHOYHBIA MapK KOTOPOro B COCTOSIHUE OOECHEeYUTh NPOU3BOACTBO

OaHHOTO U3JETHS.
2.2 Ananuz nedcTBYIOLIEro TEXHOIOTHYECKOTO Ipolecca
2.2.1 AHamu3 TeXHOJOTHYCCKON JOKYMEHTALNU

Anamm3 MaprupyTHo# kapThl uzaenus Kopmyc 31IM.65-21.250.01/2 noka3siBaer,
yT0o oOHa He cooreercTByer Hopmam ['OCT 3.1118.82 [Enunag cucrema
TexHonoruueckoii gokymeHtauumu @POPMbI W TIPABUJIA O®OPMIIEHHA
MAPIIPYTHBIX KAPT] u BbIlIONHEHa B COOTBETCTBUU C BHYTPEHHUMU HOPMaMHU
MpeANPUITHS.

AHaU3 KapT ICKU30B:

OnepaloHHbIE KapThl BBHIIOJIHEHBI B COOTBETCTBUM ¢ BHYTPEHHUMH HOPMAaMH

npegnpusatus OO0 «CrpoiTex».

Juct
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Omneparus 000 3aroroButensHas (pucyHok 2.1)

Ha onepannonHom

ey 03

Sucoronareannan (Everising S 300HB)

920

H54

Pucynok 2.1 — Onepanusa 000

3CKHU3€ HE YKa3aHbl: HEYKA3aHHas [MEPOXOBATOCTD,

YCTaHOBOYHEIE 3JIEMEHTHI; 00padOTaHHbBIE IIOBEPXHOCTH.

Oneparus 005 Tokapnas ¢ UITY (pucynox 2.2)

8248,

250
J57

Pucynox 2.2 — Onepauus 005

Ha OIICpallUOHHOM JCKH3€ HE YKa3aHBbl: HEYKa3aHHas IIepOXOBaTOCTH, HE BCE

YCTaHOBOYHBIE JJIEMEHTHI; YKa3aHbl HE BCE pasMephl 00pabaThiBaeMbIX TOBEPXHOCTEH.

151001.2016.122.00.00 713

Usm. fJTucr

Ne 10KyM.

TToanucs
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Omneparus 010 Toxapras ¢ UITY (pucyHok 2.3)

[ Hucrpysenr  Jepwassa: DYINR 2525M16; maactaa Y NMG 160408 (UE6110)
Kantp. panstepst (vni )| 5020,3; 1697 2248,
Wacp. muctp, Hiranrennnpryns
,,,,,,,, - s l ﬁ % % %
AN |
ARV
@ - S03
59" 915
| e

PucyHnox 2.3 — Onepauus 010

Ha ONEPAallMOHHOM 3CKH3€ HE YKa3dHBbI! HCYKdA3aHHAs IMIEPOXOBATOCTH; HE BCE

YCTaHOBOYHBIC 3JICMCHTHI.

Omnepanus 015 dpezepnas ¢ UITY (pucynok 2.4)

s stenr

Onpaega pactounss SANDYIK

Kopuyer C3-E825C-AAD 0334

Peuiosas povames: REISC-AFZISTUCHIO3A
Tacrura: TCMTIHOS04-PM

| Koowvrp. pasvepst {y.}

¢ ; ‘ 5}'{9{*%@&7

Hiswep. sicrp.

Mugponerp 100-150

Hpusenasie

7

Wgﬁgwﬁgﬂ

0 i

Pucynoxk 2.4 — Onepanus 015
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Usm. fJTucr

Ne 10KyM.

TMoanucey |Hata

Juct

14




Ha OII€pallMOHHOM 3CKHU3€ HEC YKa3aHbl: HEYKa3aHHas HIEPOXOBATOCTh, HE BCC

YCTAHOBOYHBIC 3JICMCHTBI; YKA3dHbBI HC BCC PasMCPbI 06pa6aTBIBaeMBIX HOBerHOCTeﬁ.

Omnepanust 020 ¢pesepnas ¢ UITY (pucynok 2.5)

Flopoxey 6. Oposeponanas
Hurerpysros Ppean fucounas: CFSPR 0418181
Clractaua: BEMW 050304

Kowrp, passcpt {aed,}
Hsvep. nuerp.
Fissengune

s

AN

Z gocku

Pucynoxk 2.5 — Onepanus 020

Ha OMIE€PAIMOHHOM 3CKU3€ HE YKA3aHbI: HECYKA3dHHAA MIEPOXOBATOCTD; HE BCE

YCTAHOBOYHEIC 3JICMCHTLI; YKA3aHEI HE BCC PasMCPbI 06pa6aTI>IBaeMBIX HOBerHOCTeﬁ.

Omnepauus 025 TokapHas ¢ UI1Y ycranos 1 (pucyHok 2.6)

Hnerpy sweup Hepamsua colern. np-na;

o Thnacrina: VBMT 160408 (UBEST T
Ko, puiscpst (an.) | konTpoat kasapkd $9040,13

- Hasep. wogrp. lilafnon 904,13

pneiie LA

#9001

Pucynoxk 2.6 — Onepanus 025 ycranos 1

151001.2016.122.00.00 713
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Ha OII€pallMOHHOM 3CKHU3€ HEC YKa3aHbl: HEYKa3aHHas HIEPOXOBATOCTh, HE BCC
YCTAHOBOYHBIC 3JICMCHTBI; YKA3dHbBI HC BCC PasMCPbI 06pa6aTBIBaeMBIX HOBerHOCTeﬁ.

Onepanus 025 Tokapuas ¢ UITY ycranos 2 (pucyHok 2.7)

Flierpyaneny Hepaasga codurs. up-u
| M VBMT 160408 (URG110)
Fomrp, prosiepst () | Kowepouss kaancn 2902013

Hamep. nucTp. Tlafinon 2902013

ﬁT\\W

s90:01 |

Pucynok 2.7 — Onepauns 025 yctaHoB 2

Ha onepauroHHOM 3CKH3€ He yKa3aHbI: HeyKa3aHHasl [IepOXOBaTOCTh; He BCe
YCTaHOBOYHBIE 3JIEMEHTHI; YKa3aHbl He Bce pa3Mepbl 00padaThiBaeMbIX MTOBEPXHOCTEH.
OnepalioHHbIE KapThl — OTCYTCTBYIOT.
KapTbl KOHTPOJISL — OTCYTCTBYHOT.
AHann3 TEeXHOJOTHMYECKON JOKYMEHTAIMH BBISBISET MepedeHb OINMOOK B
TEXHOJIOTHUECKUX KapTax JelcTByroIIero mnporecca. He ykazaHel cxembl 6a3upoBaHus
U 3aKperieHus 3aroTOBKH, HE YKa3aHbl [IEPOXOBATOCTH NOBEPXHOCTU. BOJIBIIMHCTBO

pa3sMepoB NPOCTaBIeHO He oT 0a3bl. He ykazaHbl HOPMBI BpeMEHH.
2.2.2 AHanu3s npuMeHseMoro 060py10BaHus, HHCTPYMEHTA, OCHACTKH

Ananusz ooopyoosanus.

IIpu mnpomssoactBe wm3menus Kopmyc 3I[IM.65-21.250.01/2 wucnons3yroTcs
coBpeMeHHbIe cTanku ¢ YIIY dpesepHoit 1 TOKapHOM IPYIIIIHL.

IIpy npon3BOACTBE AAHHOTO M3AETUS HUCIOb3yeTcsa 1 0pu30HTanbHO-(ppe3epHBIil
obpabateiBaromuit  neHtp Haas EC-1600 (pucynox  2.8). OcobeHHOCTH:

KpynHoraGapuTHBIH  TOpU3OHTaNbHBIA  oOpabatbiBatoluit uHeHTp cepuu EC;

Juct

151001.2016.122.00.00 713

Hzm. JJluct | Ne aokym. IMoanuce | Mara

16




1626x1270x813 MM (xyz), pabounii cton 1626xX914 MM, MakC. MOIUTHOCTb IIITHH/IENS

22,4 xBt, mepemava KpyTSIIEr0O MOMEHTa C MOMOIIBIO 2-CKOPOCTHOTO 3yOuaToro

peayKTopa, MaKcUMallbHas 9acToTa BpamleHus mmunaens 7500 o6/muH, xonyc SO 50,

YCTpOﬁCTBO CMCHBI MHCTPYMCHTA 0OKOBOro McCHoJHeHHS Ha 30 [MO3UIOHUH, CPCAHCC

BpeMsi CMCHBI MHCTPYMCHTA 8,0 CCK., IIIHEKOBBIH KOHBCﬁCp, OyJbT AUCTAHIHMOHHOTO

yopaBnenus, cuctema YIIY HAAS,

BHYTPEHHUH aBTOTpaHchopMarop.

1 M6 mnporpammuoii mnamstu, USB-mopr,

Pucynok 2.8 — HAAS EC-1600

TexHnueckue XapakTEPUCTUKN TOPH3OHTAIBHO-(pe3epHOTO 00padaThIBaroIero

ueHtpa Haas EC-1600 npu o0pa®oTKM AaHHOTO W3AENUS HCIONB3YIOTCS MOJHOCTBIO U

MTO3BOJIIOT BeCTH 00paboTky wu3menus Kopmyc 3I1IM.65-21.250.01/2 mo mpaHHOMY

TEXHOJIOTHUYECKOMY ITPOLECCY.

HpI/I MMPOU3BOACTBE HOAaHHOI'O H3OCTIUA HCIIOJIB3YCTCA! TOKapHO-peBOHLBepHBIﬁ

obpabateiBaromuii ieHTp Haas ST-30-BB (pucynok 2.9):

. Makc. yCTaHaBIMBaeMbIl AUaMeTp Hal cTaHUHOH, 806 MM;
. MAaKC. YCTaHaBIUBAaeMbIi AUaMETp HaJ KapeTKou, 527 MM;
. Makc. oOpabaTbIBaeMblil 1HaMETp (3aBUCHUT OT PEBOJBBEpa), 464 MM;

Hzm. JJluct | Ne aokym. IMoanuce | Mara
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. Makc. AjnHa o0paboTku (6e3 nmaTpoHa), 660 MM;

. auaMeTp 3-X KyJIauKoBOro naTtpoHa, 305 MM;

. Makc. auameTp odpadaTbiBaeMoro nmpyrtka, 102 mM;
. OUaMeTp OTBEPCTUS B WINUHAene, 117,3 Mm;

. MakKc. 4acToTa BpallleHus wnuaaens, 2400 o6/mun;
. MaKCUMAaJbHBIN KPYTALIHA MOMEHT, 1898 Hwm;

. MaKCHUMaJIbHasi MOITHOCTH IIMHHAENS, 29,8 KBT.

B IIpOoUCCCC U3TOTOBIICHUA U3ACIINUA UCITOJIB3YIOTCA PA3INIHBIC HpI/ICHOCO6J'[eHI/I$[Z

3-x Ky.]'la‘lKOBHﬁ IIaTPOH € TUAPABINYECKUM 3a)KUMOM;

Pucynok 2.9 - HAAS ST-30 BB

Texnudeckue XapakTepUCTUKU TOKapHO-PEBOJLBEPHOTO 0OpabaThIBAIOLIETO

neHTpa Haas ST-30-BB npu 06palboTku JaHHOTO U3/ENNS UCIIOIB3YIOTCS [TOJHOCTBIO U

HO3BOJSIIOT BecTH 0Opaborky m3nenus Koprnyc 3IIM.65-21.250.01/2 mo paHHOMY

TEXHOJIOTUYECKOMY IIpOLecey.

Ananuz uncmpymenma.
PaceMoTpuM mpuMeHsieMbIi peXXyIIUi UHCTPYMEHT MOOMEPATUOHHO:
Onepauus 005 Tokaphas ¢ UITY.

[TpuMeHsIOTCSl CTaHAAPTHBIN MeTaUTOPEXKYILUHA UHCTPYMEHT: TIPOXOJHbIE Pe3LIbI

¢ MEXaHH4YECKHM KpPCIUVICHUEM TBEPOOCIIJIaBHBIX IIJIaCTUH, JIEBBIEC, IIpaBbIe H

HeWTpaJlbHbIE.

Juct
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Omnepauus 010 Tokapnas ¢ UITY.

IIprMeHSIOTCS CTAHAAPTHBIN METAIUTOPEXKYIINH HHCTPYMEHT: TIPOXOJIHBIE Pe3LIbI
¢ MEXaHWYEeCKMM KpeIUIeHWEeM TBEpPJOCIUIABHBIX IUTACTHH, JIEBBIE, IIpaBble W
HEUTpalbHbIE.

Omnepauus 015 @pezepras ¢ UITY.

B OCHOBHOM TIPUMEHSIOTCS CTAHJAPTHBIM METAJUIOPEXYIIUHA HMHCTPYMEHT:
TOpIIEBbIE U KOHIIEBEIE (pPe3bl, CBEPJIa C MEXAHUYECKUM KpPeTUIEHUeM TBePAOCILIABHBIX
wiacTuH. B mporecce o6paboTku UCIIONB3yeTcs CIeHalbHBId WHCTPYMEHT: OIPaBKa
pactounas D76,4 KOMET: XB97 2490; onpaska pacrounas D84,5 KOMET: XB97
2490 n ompaska pactouynas D85 KOMET: XB99 08300. JanHble pacTOYHBIC OMPaBKU
00pabaThIBalOT BHYTPEHHHE IOJOCTH OONBIIETO JUAMETpa 4YeM JUAMETP BXOJHOIO
oTBepcTHs. WHCTpyMEHT sBIAeTCS AOPOrOCTOSIIMM M B IpoLecce pa3padoTKu
MPOCKTHOTO BapHaHTa TEXHOJIOTMYECKOTQ Mpouecca MpOor3BeAeM IPOSKTHPOBAHUE
KOMOHWHHPOBAaHHOTO METaIOPEXKYIIEro HHCTPYMEHTA.

Onepanus 020 @pesepnas ¢ UITY.

[IpuMeHSIOTCS CTaHAAPTHBIM METAJUIOPEXYIUH WHCTPYMEHT: TOpPIEBbIE H
KOHIIEBBIe (pe3bl C MEXaHUYECKUM KpellIeHHeM TBePAOCIUIABHBIX IIACTHH.

Onepars 025 Tokapuas ¢ UITY.

IIpuMeHAIOTCSA CTaHAAPTHBIM METAIUIOPEXKYIIMI HHCTPYMEHT: IIPOXOIHBIE PEe3LBI
C MEXaHUYEeCKHM KpeIUIeHHeM TBEepJOCIUIaBHBIX IUIACTHH, JIEBble, TMpaBble U
HeUTpaJbHbIE.

AHanu3 WHCTPYMEHTA TIOKa3bIBae€T, YTO B Ipolecce 00pabOTKH HUCIONB3yeTCs
COBPEMEHHBI  METANIOPEeKYIIMH  WHCTPYMEHT  OOeCHedMBAIOLIMK  BBICOKYIO
MPOU3BOUTENBHOCTD.

Ananuz ocnacmku.

ITpusmatuyeckass omopa (pucyHok  2.10), 3arotoBka Oasupyercss B JBYX

KOPOTKHUX IIPpHU3MaXx, 3aKPCINICHUC ITPOUCXOAUT ABYMA IMPHXKXKHMAaMU.

Juct
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Pucynok 2.10 — IIpucnocobneHue: npuaMaTHiecKas ornopa

[Tpucnocodnenue Ne2 mist 020 onepauuu (pucyHok 2.11), 6a30i CIy»KUT IUIocKas
4YacTh MPUCTIOCOONEHUS, KOPOTKUH LWIMHAP W Cpe3aHHbId TManel, 3aKperuieHue

TIPOUCXOJUT MEXAHUYICCKHU IIPUKXHUMOM CBEPXY.

Pucynok 2.11 — Ilpucnocodnenne Ne2

ITpucnocobiieHust B AeHCTBYIOIIEM TEXHOJOTHMYECKOM IIPOIECCE I103BOJSIOT
BeCTH 00palOTKy J@HHOTO W3/eNHs, HMEIT MeXaHUYecKUH THIl 3aKperuleHus

3aroTOBKH, U HC IIPHUI'OAHBI JJIA UCITOJB30BaHUA B ABTOMATHU3HPOBAHHOM YYaCTKC.

Juct
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OcHacTka B JIEHCTBYIOIIEM TEXHOJOTUYECKOM IIPOLIECCE  IMPUMEHSETCs

CTaHAapTHAA B COOTBETCTBUU € THUIIOM 06opy)1013aHm[.

B 1enoM ucnonpzyercs coBpeMeHHOe 000pyd0BaHHE, HHCTPYMEHT H OCHACTKA,
KOTOpBIE TIO3BOJISIIOT TIPOU3BOJIUTD U3TOTOBJICHHAE W3JIEITNS KOpIyc
31IM.65-21.250.01/2 B COOTBETCTBUH C TEXHONOTHUYECKUM IMPOLIECCOM M 0OeCcleunBaTh

TpebyeMoe KauecTBO MPOAYyKLUHN U XOPOIIYIO IPOU3BOIUTEIBHOCTD.
2.2.3 Pa3aMepHBIN aHaIU3 JEeHCTBYIOLIETO TEXHOMOTMYECKOTo MpoLecca

B I[TPOBEPOIHOM PaCHETE I[GﬁCTBYIOH.IGFO TCXHOJOIHYECCKOTI'O IIponecca Mbl 6YI[eM
peliaTh 06paTHy}0 3ajavy, KOTOpasd 3aKI4acTCd B ONPCACICHHH HOMHHAJIBHOI'O
pasMepa, HOOIIYCKa HW  NPEACIBHBIX OTKJIOHEHMI  3aMbIKaAIOIIEro 3BE€Ha IIO
YCTaHOBJICHHBIM HOMHMHAJIBHBIM pasMepaM, AJOIIYCKaM W IPSACIIBHBIM OTKIOHCHHAM

COCTABIAKOIINX 3BCHLEB.

Jlomyck 3aMBIKAIOIIETO 3B€HA BBIUUCIIsSIETCA 110 popMyJIe:
[T]=>T, (2.1)
Taec [T] — JOIIYCK 3aMBIKAFOIICTO 3BEHA,
T]- — HOIIYCK 1-Oro COCTaBIAIOIIETO 3BEHA.
HpeﬂeHBHbIe OTKJIOHCHU 3aMBIKAOIIEro 3BE€HA PaCCUUTBIBAOTCA 110 (bopMynaM:
[Aa]B = ZAiB - ZAjH (2.2)
[AA]H = ZAm ) ZAjB (2.3)
Tae [A A ]B —BCPXHECEC OTKIOHCHHEC 3aMBIKAIOLICTO 3BCHA,
[A A ]H — HHOKHCC OTKIIOHCHHC 3aMBIKAIOIICTO 3BCHA,
AiB — BEPXHEC OTKIIOHCHUEC 1-0TO YBEJIUMYHUBAKOIIECTO COCTABISKOIICIO 3BCHA,
Am —HIKHee OTKIIOHEHHE 1-0T0 YBCJIMYUBAOIICTO COCTABIIAOIICTO 3BCHA,
A jB — BEpXHee OTKIIOHEHHE ]-OT'0 YMEHBIIAIOIIET0 COCTABIISIIOIIETO 3BEHA;

AjH — HUXXHEE OTKIIOHCHHUC j'OFO YMEHBIIAKOIIETO COCTABJIAIOMICTO 3BCHA.

Juct
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HoMuHaabHBIA pazMep 3aMbIKAIOIIETO 3B€HA PACCUNUTBIBAETCS 10 (hopMyIie:

A=Y A-YA, (2.4)
rae A, — HOMHHAJIBHBIM pasMep 3aMbIKAIOIIETO 3BEHA;
A, — HOMHMHaJBHBIA pa3zMep i-0ro yBEeJIHUUHBAIOLIETO COCTABIISIOIICIO 3BEHA;

A| — HOMMHAIIBHBIH PA3MEP J-Oro yMEHbIIAIOLIErO COCTABISIOIIETO 3BEHA.

B - 29/ 39 L,QA g &% 19 89 95 09 119 2% 35 %3 53 16241 3
syl )
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g 52 o g
4005 86.¢; _ L0
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Pucynox 2.12 — Texnonoruueckast pasMepHasi Liellb AeHUCTBYIOLIETO TEX. Mpoliecca

(1 mpoexius)

Juct
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IIposepounas 3adaua oeticmsyrowjeco mex. npoyecca 1 npoexyus (pucyrnok 2.12).

. 1 aTamn.

IIpoBepka BBINOJIHEHUS YepTeXKHBIX pa3mepoB. [IpoBepka cBoguTcs K pacuery
HOMHHAJBHOIO pa3Mepa 3aMBbIKaroLlero 3BeHa , 1o ¢opmyne 2.4, U ero BepxXHEro u
HIKHETO OTKIOHEHHMH, mo ¢opmynaM 2.2 U 2.3, ¢ MNOCIEAYIOIIUM CpaBHEHHEM
pe3yNbTaTOB C KOHCTPYKTOPCKUM pa3sMmepoB. Pesynprar mpuBoauTcs B rpaduyuecKkoM
BHJE.

1) Al — 3aMbIKarolLee 3BEHO;

Y: 52, — KOHCTPYKTOPCKHI pasMep 3aMbIKAIOIIETO 3BEHA.
Al= (78_108) = (78_88) + (88_108) =26,,5+26,,5 =52 ;.

Ha pucynke 2.13 npencrtapieH rpad@uiecKuil pe3yIbTaT pacueToB.

max
f faa +

min_ o

__minP I@O.B
. max

-

wd RN

fow)

PucyHok 2.13 — Pe3ynbrar pacueToB 3aMBIKAIOLIETO 3BEHA A,

AHanu3 pe3yibTaTOB pacyeToB: Opaka HeT.
2) A2 : 86,,,
A2=(68_118)=-(18_68)+(18_88)+(88_178)-(118_178)=
=-132 03 +175.,7 175, -132, ,; = 8635,

max

!

(nin

PucyHok 2.14 — Pe3ynbTar pacyeToB 3aMBIKArOLIEro 3BeHa A,

Juct
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AHanu3 pe3yNsTATOB pPAacHUeTOB: HEUCTIPABUMEIN Opak CcO CTOPOHBI

UCTIPaBUMBIH Opak co CTOPOHBI min.
3) A3 9: 90,
A3=(58_128)=(58_98)+(98_128) =45, +45,,; =90,

max
| L

min_ Fos7

, 05 v
minP, ] W=05_|

; maxP

Lo B e )

Pucynox 2.15 — Pe3yneTaT pacueToB 3aMBIKAFOILETO 3Be€HA A,

AHanu3 pe3ynbTaToOB pacyeToB: Opaka HeT.

4) A4 4: 170,
Ad=(48_148)=-(18_48)+(18_88)+(88_178)-(148_178)=
=-90%0,1+175,,, +175,,,-90+ 0,1=1703,

max
: 10

min_ [ h

, [aﬁfg’zf A
. minP W=074

E maxP

Pucynox 2.16 — Pe3ynpTar pacueToB 3aMBIKAIOLLETO 3B€HA A,

Ananmuz PE3YIBTAaTOB PACUETOB! I’ICHpﬁBHMBIﬁ 6pa1< CO CTOPOHBI Max.

5) AS 4: 350,

A5=(18_178)=(18_88)+(88_178)=175,,, +175,,, =350,

max,
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Mmax

— 350
min _ H& )
, 03t _ D
. minP =0 3k
; maxP
-

Pucynok 2.17 — Pe3yapTar pacueToB 3aMBIKarOIIETO 3B€Ha A

AHanu3 pe3yJIbTaTOB pacueToB: Opaka HeT.

. Otam 2.

[IpoBepka BEJWYMH TIPUIYCKOB, MPOUCXOAUT IyTeM pacueTa HOMUHAIBHOTO
pa3Mepa 3aMbIKAIOIIEro 3BeHa, MO Qopmyie 2.4, U €ro BEepXHETO W HIDKHETO
OTKJIOHEHHH, o Gopmyrnam 2.2 u 2.3, ¢ NOCHCAYIOIINM CpaBHEHHUEM ¢ MUHUMATBHBIMA

3HaYCHUAMH ITPHUITYCKa IJIsI AaAHHOI'O BH A O6pa60TKH.
1) 2" =(157_58)=-(147_157)-(88_147)+(88_178)-(158_148) =
=-50+0,3-84,5,,+175,,,-40,,=0,5%,.:

7% =0,03 MM;

L min
z, .. =150+100=250mxm = 0,25 MM;
¢

I min

T
Z <Zlmin’

BriBoA: BO3MOXKEH Opak.
2) z) =(148_147) =(148_178)-(88_178)+(88_147)=

=90+0,1-175,,, +84,5,, =-0,557 ;

2Y0N6 °

P

2min

z, . =-1,1 MM;

zy . =150+100=250Mk™m = 0,25 MM;

b
2min

T
V4 <ZZmin'

BriBoa: Bo3MoXKeH Opak.

Juct
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3) 2 =(38_37)=-(37_47)-(47_88)+(18_88)-(18_38)=
=-50+0,3-84,5,,+145,,,-40,,=0,5", ;

7 =0,03 MM

3Imin

» . =1504+100=250mKM = 0,25 MM;

zBmin

iy
3min

Z3 i <Zyoo

BriBoA: BO3MOKEH OpaK.

4) z} =(47_48)=(47_88)-(18_88)+(18_48)=
=84,5,5-175,,,+90£0,1=-0,5% ;

z? =-1,1 MM;

4min

Zyin =150+100=250MKxM=0,25 MM;

Zmin i

BriBoA: BO3MOXKEH Opak.

5)zf =(68_67)=(18_67)-(18_68)=132,,-132, 4, =057 ;
z? =-0,17 ;

zg . =50+60=110mMxm =0,11 MM.

T
Smin *

2% i <Z
BriBoj: BO3MOXKeH Opak.
6) z¥ = (67_66)=(18_66)-(18_67)=132,,,-132,,, =03 ;
70=-0,25 ;

Zgi =160+100=260MxkM=0,26 MM;

b T
szin zﬁmin '

BriBoa: Bo3MoxKeH Opak.

7) z8=(117_118)=(117_178)-(118_178)=132, ,-132,,;=0%"" ;

z‘;)=-0,17;

Juct
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Zoin =5 0+60=110MKrM=0,11 MM;

$ T

Zgin <Zoio -

BriBoa: Bo3MokeH Opak.

8) zt = (116_117)=(116_178)-(117_178) = 132, ,5-132, = 000127S ;
z!=0,25 ;

Zgnin —100+100=260MKxM=0,26 MM;

¢
Z8mm Z8m|n

BriBoa: Bo3MoXeH Opak.

9) zy =(138_137) =-(88_137) +(88_138)=-57"'" +57,5"" = 0,55(10

()mm _O 325
Zy.i =150+100=250MxM=0,26 MM;
ngin Z()min'

BriBoa: Opaka HET, HO IPUIYCK 3aBHILIEH.
10) z},=(17_18)=(17_37)+(37_47)+(47_88)-(18_88)=

=41,5+£0,3+50+0,3+84,5,,-175,,, =157 ;

¢

Z10mm -0’ 1 5

Ziomin =160+100=260MKkM=0,26 MM,

i T
Z10mln ZIOmin '

BriBOa: BO3MOXKeEH Opak.
11) 2, =(178_177)=(157_177)+(147_157)+(88_147)-(88_178)=

=41,5+0,3+50+0,3+84,5,,-175,,,=1%7;

11’

zb =1,1;

[ Imin

=160+100=260MKxM=0,26 MM,

l Imin

i) T

Zl Imin <Zl lmin *

BeiBosi: BO3MOXeEH Opak.

151001.2016.122.00.00 713

Usm.

Jluct | Ne gokym. IMoanuce | Mara

Juct

27




12) z}, =(177_176)=(17_176)-(17_177)=353,,-352%° =1 ,;

78,=-09 ; 7/, . =160+150=310mMxkM=0,31Mm; z?

"
12min Z]2min N

BriBos: BO3MOXkeH Opak.

13) zh =(16 _17)=(16_176)-(17_176) =345, ,-353 , =11,;

140

zh=04; z/,_ =160+150=310Mxkm=0,31mMm; zP <z

13min 13min *

BuiBoa: Bo3MoskeH Opak.

IIposepounas 3adaua oeticmsyroujeco mex. npoyecca 2 npoexyus (pucyrnok 2.20).

o 1 »Tan. BeinonHeHue HCPTCIKHBIX PasMCPOB.
1) Al 4: 0+0,025
Al'=(408_508)=(408_1608)-(1608_508)=0+0,008-0+0,008=0+0,016
max -
I U "
mn_roos 005
. mb?g:{fl?::::::t: :H;;":::H[}GIJ
minP, e W=09h
i maxP |

Pucynox 2.18 — Pe3ynpTaT pacyeToB 3aMBIKAIOILETO 3BE€HA A

AHanus pe3yJbTaToOB pacueToB: Opaka HeT.

2) A2 : 0+0,2
A2=(808_1507)+(1507_1506)+(1506_1708)-(608_1708)-(608_607)+

+(607_1608)-(1208_1608)=0£0,05+0%0,02+0£0,05-0+0,05+0+0,2+
+0£0,04-0+0,04=0+0,45

ooooooo
.......

by Bis

mnP_, | W=09
. maxP

Yy

Pucynox 2.19 — Pe3ynpTaT pacueToB 3aMBIKAFOILETO 3B€HA A,

AHanuz pe3yJbTaTOB PacyeTOB: HEUCIIPABUMBIN Opaxk.

Juct
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Pucynoxk 2.20 — TexHonoruueckasi pasMepHas Lellb AefCTBYIOIIEro Tex. rnpouecca

(2 npoexums)

Usm.

Jluct

Ne 10KyM.

TToanucs

jlara

Jacr
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3) A3 U: 00,2
A3=(908_1308)=(908_1408)+(1408_1407)+ (1407 _1507)+ (1507 _1506) +
+(1506_1708)-(708_1708) +(708_707)+(707_1608)-(1308_1608) =
=0£0,05+0+0,02+0+0,05+0%0,02+0%0,05-0+0,05+0%0,2+0%0,04-
-040,04=0+0,52

3 3
sssssss

L Nt TR
R 1 A
mnP_, | W=104
. maxP

Pucynox 2.21 — Pe3ynpTaT pacueToB 3aMBIKAFOIIETO 3B€HA A,

AHanmn3 pe3yJbTaToB pacueToB: HEUCIIPABUMBIH Opak.

4) Ad Y: 110,215
A4 =(108_1608)=(108_1105)-(1106_1105)+(1106_1608)=0+0,05-0+0,0+
+1140,0076 =11+ 0,0576

1 T "

uuuuuuuuuu

¢¢¢¢¢¢¢
:::::::::::::::::::

min_ o2e e 0215
minP, WED 1157

Pucynox 2.22 — Pe3ynbTar pacueToB 3aMBIKAIOIIEro 3BeHa A,

AHanu3 pe3ynbTaToB pacueToB: Opak HeT.

5) AS u: 350,

moP, | W-03352_
, maxP

Pucynox 2.23 — Pe3yneTaT pacueToB 3aMBIKAIOLLETO 3B€HA A

Juct
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AS= (108_1708) = (108_1 105) - (1 106 _1 105) + (1 106_1608)- (607_1608) -
(608_607)+ (608_1708) =0£0,05-0£0,0+11+£0,0076-0£0,04-0+0,2+
+0+£0,05=11+£0,1676

AHanu3 pe3yibTaTOB PACUETOB: OpaK HET.

. 2 Dran. [IpoBepka npunyckos.

1) z* =(137_138)=(137_1007)+(1007_1708)- (1506_1708)- (1507 _1506)-

-(1407_1507)-(1408_1407)- (1008_1408)-(138_1008) =59 ,;; +0£0,05-
—0+0,05-0+0,02-0+0,05-0%0,02-0%0,05- 58,5 ,,, = 0,55 %

z? =-0,159 MM

lmin

zl  =150+100=250MKxM=0,25 MM;

¢

Imin

T
Z <Z] min *

BriBoa: BO3MOXKeEH Opak.
2) z0=(217_218)=(217_1506)-(1507_1506)-(1407_1507)-(1408_1407)+

+(1408_1508)- (218 _1508) =98 ,5-0£0,02-0+0,05-0£0,02+0£0,05-97,5 ;5 =
= 0,555
z?  =-0,215 MM

2min

Z5.. =150+100=250MxM=0,25 MM;

¢ T

2min 2min *

Z

BriBoA: BO3MOXKEH Opak.

3) z¥=(147_148)=(147_1107)+(1107_1708)-(1506_1708)-(1507_1506)-
-(1108_1507)- (148 _1108) =59, ,,, +0+0,05-0£0,05-0£0,02-0+0,05- 58,5, ,,, =
= 0,5 50s

z? =-0,105 mM™

3min
2. =150+100=250 Mkm=0,25 MM,

b T
ZE»min Z3 min *

BriBoa: Bo3MoXKeH Opak.

Juct
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4y z3=(197_198)=(197_1506)+(1506_1708)-(1506_1708)-(1507_1506)-
-(1108_1507)- (148 _1108)=98 ;5 +0£0,05-0+0,05-0+0,02-0+0,05-97,5 5,5 =
= 0,50
7 =-0,245MM;

z,... =150+100=250MkM=0,25MM ;

iy T
Z4min Z4min '

BriBoa: Bo3MoKeH Opak.
5) z§’=(196_197)=(196_1404)-(1405_1404)-(1005_1405)-(1006_1005) -

(1006 1608)- (607 _1608)- (608 _607)+(608_1708)- (1406 _1708)- (197 _1406) =
=109, 5,s-0%0,02-0%0,05-0%0,0-11+0,0076-0%0,04-0%0,2+0+0,05-
-040,05-98, ;= 0702026,

-0,9926

z? =-0,9926 ;

z. . =50+60=110mMxM=0,11MM ;

Smin

]

T
Zsmin ~Zsmin -

BriBoa: Bo3MoXxeH Opak.
6) zP=(216_217)=(216_1405)-(1005_1405)-(1006_1005)-(1006_1608)-

-(707 _1608)- (708_1608) - (708_707)+ (708 _1708)- (1506_1708)- (217 _1506) =
=109, y5 - 0% 0,05-0+0,0-11£0,0076-0%0,04-0+0,2+0+0,05-0%0,05-98, ., =

+0.9726
= 0-0.9726 >

2% =-0,9726 ;

z; . =50+60=110 Mmxm=0,11 MM ;

6min

i) T

Z6m'm <26min :

BeiBoa: BO3MOXeH Opak.
7) z¥=(136_137)=(136_1005)-(1006_1005)-(1006_1608)-(607_1608)-

(608 _607)+ (608 _1708)- (1007 _1708)-(137_1007)=63,5+0,25-0+0,0-
-11£0,0076-0+0,04-0%0,2+0%0,05-0%0,05-59,, ., =-6,5742,

Juct
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=-7,1476 ;

2 in =
z) . =50+60=110mMxm=0,11mm; 28 <zl
BriBon: Bo3MOXKeH Opak.
8) z8=(146_147)=(146_1105)-(1106_1105)-(1106_1608)-(707_1608)-
(708 _707)- (708 _1708)- (1107 _1708)-(147 1107)=63,5+0,25-0+0,0-
-11£0,0076-0%0,04-0£0,2-0£0,05-0+0,05-59, .5 =-6,57 5orc s

=-7,0976 ;

ZSmm
Zg.i =00+50=110 Mmxm=0,11 MM

¢
ZSmm Z8mm :

BrIBoA: Bo3MoOXeH Opak.

9) z!=(68_67)=(68 408)+(68_408)+(408 1708)-(407_1708)-(67_407)=
= 42,570 +0£0,008-0+0,008-42,25+0,1=0,253;,";
z8 .=0,109 ;
Zgmi =00+60=110MKM=0,11MM ;

il
Z()mm Z9min '

BriBoA: Bo3MoOKeH Opak.

10) 2! =(67_66)=(67_407)+(407_1708)-(406_1708)-(66_406)=42,25+0,1+
0+0,008-0+0,008-38,2+0,1=4,05+0,216;
=3,834 ;

10m1n

Z{omin =160+100=260 MxM=0,26 MM ;

¢

T
ZlOmin >ZlOm'm .

BriBoz: Bo3MoxkeH Opak.

11) 2!\ =(78_77)=(78_1708)-(507_1708)-(77_507)=42,5:0435+0£0,008-
-0+0,008-42,25+0,1=0,25"%1%%,

z!  =0,109 ;
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Z{ i =50+60=110 Mxm=0,11 mm ;

i) T
Zl Imin ZI Imin °

BrIBOA: BO3MOXEH Opak.

12) 28 =(77_76)=(77_507)+507_1708)-(506_1708)-(76_506)=42,25+0,1+
0+0,008-0+0,008-38,2+0,1=4,05£0,216;
zi1’2=3,834 ;
zi, . =160+100=260 Mxm=0,26 MM ; z*, >z

BriBoa: BO3MOKEH Opak.

lIposepounas 3adaua deticmeayrouje2o mex. npoyecca 3 npoexyus (pucyHok 1.135).

. 1 Dramn. BeinonHeHWe YepTEKHBIX pa3MepOB.
1) Al q: 6270
Al=(128 198)=(128_1508)+ (198 1508) =317 + 31" = 62"
max .
L e O el
cmin e T e
4 j:g?:é:;:::::::::;v:::::::::::::::::::fCm
minP, . W=148 -
, moxP .

Pucynok 2.24 — Pe3ynpTar pacueToB 3aMBIKAIOLIETO 3B€HA A,

AHanu3 pe3ybTaTOB pacueToB: Opaka HeT.

2) A2 q: 110%%
A2=(118_218)=(118_1508)+ (218 _1508)=55""*5 + 55045 = 110"¥

max -
Lominfesr 087
' nzﬁfgz?:::;::::;::::':;:: RN A S ARRN AN AE s
minP, 1. W=174
\ maxP

Pucynox 2.25 — Pe3ynbTaT pacueToB 3aMBIKAMOIIETO 3B€HA A,

AHanu3 pe3ylbTaToB pacueToB: Opaka HeT.

Juct
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Pucynoxk 2.26 — Texnosiorudeckas pasMepHas Lellb JeHCTBYIOLIETO TeX. Mpolecca

(3 mpoexitusi)

Usm.

Jluct

Ne 10KyM.

TToanucs

jlara

Jacr
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3) A3 q: 020,05
A3=(308_408)=(308_1508)+(408_1508)= 00,008+ 0+ 0,008 =0+ 0,016

— I'F%UXG l

Mmin _ 005 005

. 001 016
minP, __&:03

- maxP

Pucynok 2.27 — Pe3yapTar pacueToB 3aMBIKAIOIIErO 3BeHa A,

AHanu3 pe3yapTaTOB PacueTOB: Opaka HeET.

4) A4 4: 0£0,2
A4=(108_1108)=(108_1408)+(1408_1407)+(1307_1407)+(1307_1306)+
+(1306_1608) +(608_1608)+ (608_607)+(607_1508) +(1108_1608) =
=0£0,05+0£0,02+0£0,05+0+0,02+0%0,05+020,05+0+0,2+0%0,04 +
+0+0,04=0+0,52

||||||||||||||||||||||||

mnP | W=104

Pucynox 2.28 — Pe3ynpTaT pacueTOB 3aMBIKAOIIETO 3BEHA A,

AHanu3 pe3yJbTaTOB PacyeTOB: HEUCIIPABUMBIH Opaxk.

5) AS 4: 00,2
A5 =(208_1208)=(208_1307)+(1307_1306)+(1306_1608)+(508_1608)+
+(508_507)+(507_1508) +(1208_1508)= 0£0,05-0+0,02+0£0,05+
+0£0,05+0%0,2+0+0,04+0£0,04=0+£0,45

Juct
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Pucynok 2.28 — Pe3yabTaT pacueToB 3aMBIKAIOIIETO 3B€Ha A

AHanu3 pe3ybTaTOB PacueTOB: HEUCIIPABUMBIH Opax.
. 2 Dran. [Ipoeepka NpUIMyCKOB.

1) 2P =(77_78)=(77_907)+(907 _1608)+ (1306 _1608)+ (1307 _1306) +

+(1307 _1407) + (1408 _1407)- (908 _1408) - (78_908) =59, .. + 0+ 0,05+ 0+0,05 +

+0£0,02+0+0,05+0£0,02+0+0,05-58,5, ., = 0,57,
z}  =-0,175MM ;

z, .. =150+100=250 mxm=0,25 MM ;

& T

zlmin <Zlmin *

BriBoj: BO3MOXKeH Opak.

2) 2! =(27_28)=(27_1306)+(1307_1306)+ (1307 _1407)+ (1408 _1407)+

(1308_1408)- (28 _1308) =98 ; ., - 0% 0,02-0+0,05-0+ 0,02+ 0% 0,05-97,5 ;475 =

_ O 5+0,7|5.
- >

-0.715 °
zg’mm =-0,215MM ;
Z,.. =150+100=250 mxm=0,25 MM ; zg)min <Zyi

BriBoa: Bo3MOXKeH Opak.

3) z3 =(67_68)=(67_1007)+ (1007 _1608) + (1306 _1608)+ (1307 _1306) +

+(1008_1307) + (68_1008) = 59, ,,s + 0% 0,05-0%0,05-040,02-0+0,05- 58,5, 5, =

_ +0,603 ,
= 0’5-0.,605 >

z®  =-0,105MMm ;

3min
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Zain = 150+100=250 Mmxm=0,25 mMm ;

i) T
Z}mm 3min *

BeiBoA: BO3MOXEH Opak.
4) z? =(17_18) = (17_1406) + (1406 _1608) + (1306 _1608) + (1307 _1306) +
+(1307_1407)+(18_1407)=98  ,; +0£0,05-0+0,05-0£0,02-0£0,05-97,5_ 5,5 =
=0,57s
z? =-0,245mnm ;

=150+100=250 mxm=0,25 MM ;

T
Z4min

T
4min -

]
Z4min <z

BeiBoj: BO3MOXKeH Opak.

5) z¥ =(26_27)=(26_1305)+(1305_1405) + (1005_1405) + (1006 _1005) +
+(1006_1508) + (607 _1508)+ (608 _607)+ (608 _1608)+(1306_1608)—(27_1306) =
=109 ,.,,+0+0,05+0£0,05+0£0,176 +0£0,0076 +0£ 0,04+ 0£0,2+0£ 0,05+
+0+0,05-98_ ;s =117 50;

=9,9814;

:»mm

=50+60=110mMxMm =0,11ImMM ;

D min

il

zd >zl

Brios: 6paka HeT, BelTMYMHA IPUITyCKa JOCTATOUHA.

6) 2" =(16_17)=(16_1304)+(1305_1304)+(1305_1405)+(1005_1405) +
£(1006_1005)+(1006_1508) + (507 _1508)+ (508_507) +(508_1608) + (1406 _1608)—
—(17_1406)=109_,,.,,+0£0,02+0+0,05+0£0,05+0£0,176 +0£ 0,0076 + 0+ 0,04 +
+0+0,2+0+0,05+0+0,05-98
z! =9,7814;

+1.2186,
0,575 — 1 1—1,21869

Zg s =00 +60=110Mxm = 0,1 ImM;;

7®

6mm > Z6mm '

BriBox: 6paKa HET, BCJIMYWHA ITPUITYCKa AO0CTATOYHA.

Juct
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7) 28 =(76_77)=(76_905)+ (906 _905)+(906_1508)+(607_1508)+

+(608 _ 607)+ (608 _1608)+ (907 _1608)—(77_907)=63,5+0,25-0+0,176 +
+0+0,0076-0£0,04+0£0,2+0£0,05+0%+0,05-59_ ;s = 4, 5*L208,

—0.7736°

7% =3,7264 ;

7 min
Zyin =50+60=110mkM = 0,1 1mM;

P

Z7 nin

> 7o

BeIBoJ1: Opaka HET, BelIMIMHA NTPUITYCKa JI0CTATOYHA.

8) z! =(66_67)=(66_1005)+(1006_1005)+ (1006 _1508) + (507 _1508) +
+(508 _507)+(508_1608)+ (1007 _1608)— (67 _1007)=63,5+0,25+0+0,176 +
+0+0,0076 +0+0,04+0+0,2+0+0,05+0+0,05-59_,,,. =4,52%,

0.435 —0.77362

zd  =3,7264 ;
Zg. =00+50=110mkm = 0,1 1mMm;

i)

Zg > Zg .
BBIBO,I[Z 6pa1<a HET, BSJIMYHWHA IIPUITYCKa JOCTATOYHA.
9) z8 =(98_97)=(98_708)+(708_1508)+ (707 _1508)—(97_707)=
=57,5""10£0,016 + 0+ 0,04 - 57" =0,5755%;
zd =0,4265 ;
Zgi =50+ 60=110Mxm = 0,1 ImMm;

¢

9min

T
Z > Zymin

BriBoa: Opaka HeT, MPUITYCK 3aBbILIEH.

10) z? =(168_167)=(168_308)+ (308 _1508)+(307_1508)—(166_306) =
= 42,5002 +0£0,008—-0+0,008—42,25+0,1=0,257";
z(llz)min = 0’109 ’

ZTOmin = 50 + 60 =1 1OMKM = 0,1 MM N

)

Z{0min

T
<Z\)min -
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BriBoa: Bo3mMoskeH Opak.

11) z» =(167_166)=(167 _307)+(307_1508)+(306_1508)— (166 _306) =
=42,25+0,1+0£0,008-0x0,008—-38,2+0,1=4,05+0,216;
=3,834 ;

Zl Imin

=160+100=260MKkM = 0,26MM ;

llmm

iy
Zllmm > Z]lmm N

BriBoa: 6paka HeT.
12) z% = (158_157)=(158_408)+ (408_1508) + (407 _1508)— (157 _407) =

=42,5700% +0+0,008—0+0,008—42,25+0,1=0,2571"";

+0,025 —0.141 »

=0,109 ;

l2 min

Zimn =00+60=110mxM =0,11MM ;

i)
Zlme ZlZmin :

BriBoa: Bo3MoxeH Opak.

13) 2?3 =157 _156)=(167 _407)+ (407 _1508)+(406_1508)—(156__406)=
=42,25+0,1+0+0,008—0+0,008—38,2+0,1=4,05+0,216;
Z?’3 =3,834 ;

=160 + 100 =260mxM = 0, 26Mu ;

l’imm

il T
Z13mm Zl3min :

BriBon: Opaka HeT.

14) 2 =(25_26)=(25_1707)+(1708_1707)+ (1304_1708)+ (1305 _1304)+
+(1305_1405)— (26_1405) =125,  +0+0,04+ 0% 0,05+ 0% 0,02+ 0 +0,05
~109_, 4, = 16775

=15,265; z/, . =150+150=300MkM = 0,3MM ;

l4 min 14min

i}
Zl4mm > Z]4mm .

BriBoA: 6paKa HET, BEJIMUKWHA IIPpUITYCKa OOCTATOYHA.

Juct
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15) 2% =(15_16)=(15_1707)+(1708_1707)+ (1304 _1708) — (16_1304) =
=125 5,5 +0£0,04+0£0,05-109_,,,, =167 %;
z0 . =15335;

Zismin = 150+150 =300Mx™m = 0,3MmMm;

i1 T

zlSmin > ZlSmin y

BriBoj1: Opaka HET, BeIMYHMHA MTPUITYCKA JOCTATOYHA.

AHanu3 JeHCTBYIOIIErO0 TEeXHOJOTHYECKOro Ipolecca I0Ka3bIBaeT, 4TO IpH
W3TOTOBJICHUH TI0 IaHHOMY TEXHOJIOTHUYECKOMY IMpoLeccy BO3MOXKeH Opak. BEISBIeHBI
clenyromue NpUYUHbI BOSHUKHOBEHHs Opaka:

1) 3aHMIKEHBI IPUITYCKH Ha 00paboTKY;
2) BeIOpaHa He MpaBUIIbHAs cxema 0a3upOBaHUS 3arOTOBKY;
3) BeIOpaHHAas IIOCIIEI0BATENBHOCTE 00pabOTKH He SBIISETCS BEPHOM.
B nmnpomecce mnpoeKTHpOBaHUS TEXHOJIOTHYECKOTO IIpollecca Bce NPUYUHBL

BO3HUKHOBEHHUs Opaka Oy/ieM YIHUTHIBATh.
2.3 PazpaboTka IpoeKTHOrO TEXHOJIOTHUECKOTo IIporecca
2.3.1 PazpaboTka MapipyTa NpOeKTHOro TEXHOJIOIHYeCKOro npolecca

Jdnsi  ycTpaHeHMsT TpPUYUH  BO3HUKHOBEHUs Opaka B JeHcTBYHOIIEM
TEXHOJIOTHUYECKOM TIpollecce W YBENHYEHHUS TMPOM3BOAUTEIBHOCTH IPOU3BOACTBA
pazpaboTaeM  MapUIpyT TMPOEKTHOTO  TeXHOJIoruyeckoro Tponecca. [locne
3arOTOBUTEJIHFHON Orepauu HeoOX0MMO BBIIOJIHUTE TOKAPHYK 06paboTKy OCHOBHBIX
MOBEPXHOCTEH, KOTOPBIe UCIONB3YIOT B JalbHEHILIeM Ay 0a3dpoBaHUS 3arOTOBKH B
CTeLMANbHBIX TPUCTIOCOONIEHUAX. 3aTeM HeoOXOAUMO BBINOJIHUTE  (pe3epHyIo
00paboTKy BceX BHYTPEHHHUX IOBEPXHOCTEH B CIELMAIBbHOM IIPUCIOCOOJICHUH, C
nocnenywleit ¢pezepHoil 06pabOTKON HAPY>KHBIX MOBEPXHOCTEH B COOTBETCTBUU C
YepTe)kKOM. 3aTeM IS TIPOBEPKH COOTBETCTBUSA TOTOBOTO H3JeNUs TeXHUUeCKOH

AOKYMEHTallu: HeO6XO,Z[I/IMO I[IPOBECTH KOHTPOJIEHYRO OIIE€palUuro.

Juct
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000 3aroroBuTesIbHAS ONIepaLus

005 Tokapuas ¢ UITY

O6opynosanue: HAAS ST-35BB ¢ 4-ex KynaukoBBIM IATPOHOM, UYTO ITO3BOJIUT
MPOU3BECTH 00pabOTKy C 3KCLUEHTPHUKOM M IMOYYUTh MOBEPXHOCTH 00pabOTaHHBIE B
pasmep.

010 Tokapuas ¢ UITY

Ob6opynosanue: HAAS ST-35BB c¢ 3-ex KyJna4yKOBBIM ATPOHOM, JAHHBIM CTAHOK
no3BouseT BecTu 00padoTky nerann Kopmyc 3IIM B cOOTBETCTBUY C TEXHOIOTHYECKUM
MPOLIECCOM.

015 ®pezepnas c UITY

O6opynosanne: HAAS EC-1600 ropuzonTtansHO-(pe3epHbId 00padaThIBAIOIIHIA
LICHTP, UMEET YEThIpe OcH 00paboTKH, UTO MO3BOJAET BECTH 00padoTKy aetanu Kopmyc
3I1M B COOTBETCTBUU C TEXHOJIOTHYECKHUM MTPOLIECCOM.

020 ®dpezepnas c UITY

Ob6opynosanue: HAAS EC-1600 ropuzonTansHo-¢ppesepHslil oOpabaTbiBaroiuii
IIEHTpP, UMEET YeThIpe oCcH 0OpaboTKH, UTO 1103BOJIsAeT BecT 00padoTky aetamu Kopmyc
3IIM B COOTBETCTBUHU € TEXHOJIOTUUECKUM MIPOIECCOM.

025 KontponpHad

OGopynoBanye: creluanbHOe KOHTPONBEHOE IPUCTIOCOOIeHHE.
2.3.2 BrI10op UCXOAHO 3aTOTOBKU

Marepuan neramu 40X crans KOHCTPYKUHMOHHAs JerhpoBaHHas. CylIecTBYIOT
pasiINYHble METOABI OJIYYESHHS 3arOTOBOK, TAKHE KaK JIUTHE, IITaMIIOBKA, IIPOKAT.

Pacuem cmoumocmu 3a2omoexu.

OKoHYaTeNbHO PALMOHATIBHOCTE METOJa IOIYYEHUs 3aroTOBKU IJsl JaHHOIO
oObeMa MPoN3BOACTBA YCTAHABINUBAOT TEXHUKO-3KOHOMHUYECKUM PacueToOM.

1) CTouMOCTBb 3aroTOBKU M3 [IpOKaTa OPUEHTHPOBOUHO MOXKET OBITH OlpeaereHa

o dhopmyie:

Juct
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Cp =M, ,S—(M, ., —M,)S,, . py. (2.5)

mp
rie M, op— Macca 3aroTOBKH, KT; IPUHAMAeM M3_np =136 kr;
M. —macca meranu, kr; M, =45,17 kr;
S — uena 1 xr metannonpoxkara, py6.; S = 31 py0.;
S, — CTOUMOCTb 1 kI 0TX010B, py0.; S =10pyo..

Haitnem cTOMMOCTD 3aroTOBKH W3 MpoKaTa 1o dopmyie 2.5:

C,, =136-31-(136—-45)-10=3307,7 pyo.

2) CTOMMOCTD JIMTOH 3arOTOBKH MOYKHO HpI/I6JII/I)KeHHO OIIPCACIINTE KaK:

K_ K., py6. (2.6)

cn M ?

0.12
o =150M 1I:T(IOOOOJ
’ - N

rae M, ,—Macca 3aroToBKH Nocie 0OpyOKH JTUTHUKOB, KI; IpUHUMaeM M, | = 60 kT;

K, — ko3¢ dunuenT tounocTy oTIuBKY; puHuMaeM K =1,0 HopMansHON TOYHOCTH;

N — ro10Bo# 00B€M BBIITYCK IIPOU3BOJCTBA OTIUBOK, WIT.; N = 600 mrT.;

K_,— xoadduiment cnoxnocty omnBoK; npunmMaeM K = 0,8 mpocTsie oTIMBKH;
K, — xo3ddunuunent marepuana; ans cranu 40X npunumaem K =1,6.
Haiiyiem cTouMoCTh TUTOM 3aTOTOBKY 110 GopMmyie 2.6:

0,12
C, =150-60-1,0-(%) .0,8:1,6=16146,3 py6.

3) CTouMOCTb IITaMIIOBAHHOW 3aTOTOBKU MOXKHO OIIPEJENIUTh KaK:

0.15
Curr = S3M3_].LITKC (&Iqoro) KMKB ? py6‘ (2‘7)

rjae S,— CTOMMOCTh 1 KI IITaMIIOBKU NpuHUMaeMas: S, = 200 py6.;
M, ,, —Macca WTaMIOBKH, KI; IpuHuMaeM M, | =95 Kr;

K, — ko3¢ punneHT caoxHocTH; TOKOBKY npocTteie K, =0,7;

K, — kos¢pduureHT Maccel 3arotoBky; ipd M, =95 kr K, =0,85.

HaiiieM ¢cTOMMOCTH MITAMIIOBAHHOW 3arOTOBKY 110 (popmyie 2.7:

Juct
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0.15
C,, =200-95-0,7 (%) -1,6-0,85=24860,7 pyb.

CormroctaBnm ABa BapHvaHTa MOJIY4CHHUA 3aTrOTOBOK: MTPOKAT U JIMTHE, KaK

Haubosee ACIICBEIC. OHHU cONOCTAaBJIAIOTCS 10 TOJIOBOM SKOHOMHUHU MeTala:

9, =(M, ,,—M, ,JN=(136-60) 600 = 45600 «r.

DxoHOoMUYECKUH 3 (PEKT U3rOTOBICHUS 3arOTOBKH:
3=(C,-C,, )N =(16146,3-3307,7) 600 = 7703160 py®.

D S=45600-31=1413600py6.< 7730160py6.

Hcxons U3 TeXHUKO-3KOHOMUYECKUX PacdeTOB BRIOMpPAeM 3arOTOBKU U3 IIPOKATa.
2.3.3 PazMepHBIi aHAINU3 IIPOEKTHOIO TEXHOJIOTHYECKOro IIpolecca

ITpoanann3upoBaB JeHCTBYIOMNK TEXHOIOTHYECKUI IIpoliecc pazpaboTaem

MIPOSKTHBIH BapUaHT (PUCYHOK 2.29), ycTpaHUB MPUYHHBI BO3HUKHOBEHUS Opaka.

1) Al=[78_108]=(78_98) ,  +(98_108)  , =2-B ;
Td[78_108]=0,5>W =0,15+0,15=0,3 ;
[78_108],, =[78_108] -A, =51,75- 220D gy
51,9=2-B ; B=2595Mm .

2) A2=[68_118]=(68_98) ., +(98_118) .. =2-B (;
Td[68_118]=0,2> W =0,062+0,062=0,124 ;
[68_118]  =[78_108] —A,=85,9- —0.062-0.062 _ g5 962au ;

85,962=2-B ; B=48,981mM .
3) A3=[58_128]=(58_88) , +(88_128) , =2-A ;

Td[58_128]=0,87>W =0,25+0,25=0,5 ;

[58_128]

=[58_128] —A,=89,565- _0’252_ %2>

=89,815MmM ;

HOM

Juct
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89,815=

2-A

A =44,9075mm .
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(1 mpoekuus)

4)A, =[48_148]=(18_148)  _ —(18_48)+0,175=(18_148) _—HK£0,175

—0.52
Td[48_148]=1>W =0,52+0,35=0,87 ;

[48_148], =[48_148] -A,= 169,5—# ~ 169, 76w ;

169,76 =260— X ;
K=90,24 mm.

5)[68_67]=(68_98) ., —(67_98) ), =B 10—y, ;

—0.062

[68_67]MMH =Rz+Df =50+ 60=110mkMm = 0,1 ImMm ;

[68_67] =[68_67] +¥_ A, =0,11+ 0,062+0,1 -0,062-0,1 _ 0.272M
0,272=48,981-T ;
['=48,709mMm ;
[68_67] . =011vm ;
[68_67]  =0,11mm ;
[68_67]  =0,11+0,1+0,062=0,272MM ;

68_67] _+[68_67
@ = (68 67y (68 67y _ 011+0.272 =0,191mm ;

2 2

rae t, - cpenHas [IIyOHHA pe3aHusl.

6) [117_118]=(98_118) ., —(98_117) =B, —T ;
[117_118] ~=Rz+Df =50+60=110mkm =0,11mm ;
[1 17—1 18]H0.\1 = [1 17—118]MMH +¥_ A0 = 091 1+ 05062+ 0’1 - _0,062_ O,l = 0’272MM

0,272=48,981-1T ;
['= 48,709 mM; [68_67],uun = 0,11 MM; [68_67]yup = 0,11 MM;
[68.67]yaxcp = 0,11 + 0,1 + 0,062 = 0,272 Mu;

]

b

Juct
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[68_67] +[68_67]
cp = 2
7) [67_66]=(67_98) ,,—(66_98) .. =T, =1, :

vakclP

PRI 0191w

[67_66]MMH =Rz+Df =50+60=110mMkm = 0,1 ImMM ;

+¥_A0 o114 214025 Z0.1-0,25

[67_66] =[67_66] =0,46MM

oM MMHIL

0,46 = 48,709 — [;

J1 = 48,249 mMm;

[67_66],mun = 0,11 MMm;

[67_66]yump = 0,11 MM;

[67_66]yaxep = 0,11 + 0,1 4+ 0,25 = 0,46 MM;
B [67—66]mp +[67_66]

¥ 2
8)[116_117] = (98_117) g1 — (98_116) g 25 = '—g1 — [-025;
[116_117]M“H =Rz+Df =50+60=110mkm = 0,1 ImM™m ;

vaeep _ 0,11+0,46

=0,285MM .

W 0,1+0,25 -0,1-0,25

[116_117] =[116_117] t— 8, =011+ =0,46MM ;
0,46 = 48,709 — [I;
A = 48,249 mm;
[116_117]yun = 0,11 Mn;
[116_117]ymp = 0,11 M;
[116_117]axep = 0,11 + 0,1 + 0,25 = 0,46 mm;

116_117]  +[116_117

. — [ — ]MMHP [ — ]MaKCP — 0>ll+ 0’46 — 0,285MM .
2
9) [136_137]=(98_137)""" = (98_166), . =(98_137)"""-E_,,,

[136_137] ~=Rz+Df=50+60=110mxm=0,11mm ;

151001.2016.122.00.00 713
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[136—137]}{(»1 - [136—137]1\1“1{ +¥_ A0 = 0,11+ 0’0435 h 0,175 - 0’0435_0,175 =

2

=0,285mMm;
0,285 = 57,5 — E;
E =57,215 mMM;
[136_137]en = 0,11 My
[136_137],p = 0,11 Mm;
[136_137]axcp = 0,11 + 0,0435 + 0,175 = 0,3285 mm;

136_137] _+[136_137
o LECREL) 2[ 13Tk ONT+03285 05

10) [178_177]=(18_177) ,, —(18_178) =3 ,,—(18_178) . ;
[178_177] s = 160 + 150 = 310 mxm = 0,31 Mm;
[178_177] =[178_177], +¥— A, =031+ 284057 ~La=0.57 5 ey

2,28 =3—1350;3 =352,28 MmMm;
[178_177]ypuun = 0,31 MM;

[178_177]p = 0,31 MM

[178_177]yaxcp = 0,31 + 1,4 + 0,57 = 2,28 MM;

_ [178_177]  +[178_177]
cp 2

vakcP __ M

=1,295MM ;

rjie tep - CpeaHss [IIyOUHA Pe3aHus.

11) [17_18]=(17_177)£1-(18_177)_, =30 +1-(18_177)

14
[17_18], = 160 + 150 = 310 MM = 0,31 Mm;

—[17_18]__ +¥—AO 0314022 190

[17_18] =2,71MM ;

HOM

2,71 = 3I'— 352,28 mm;
3I' = 354,99 ~ 355 MmmMm;
[17_18]uun = 0,31 MM;
[17_18]yuwp = 0,31 4+ 0,01 = 0,32 Mm;

Juct
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[17_18]mxp = 0,32 + 1,4 + 2 = 3,72 Mm;

_[17_18] L +[17_18]
cp )

MakcP _ 0’32;3’72 = 2,02MM .

t

2 npoeknus (pucyHok 2.30).
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Pucynok 2.30 - TexHonoru4eckas pasMepHas Lelb IPOSKTHOTO TeX. IpoLecca
(2 npoekuus)

1 Brimonnenue HEPTCIKHBIX pa3MCpPOB.

Juct
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1) Al q: 020,05
Al =(408_508) =(408_1608)+(508_1608) = 0+ 0,008 + 0+ 0,008 = 0+ 0,016

AHanu3 pe3yJbTaTOB PacueToOB: OpaKa HeT.

— mox_ -

min 005

. 00%
minP,

Pucynox 2.31 — Pe3ynsTaT pacueToB 3aMBIKAIOILETO 3BE€HA A,

2) A2 4: 00,2
A2 =(808_1208)=(108_808)+(108_1107)+(1107_1108)+(1108_1608)+
+(1208_1608)=0+0,05+0+0,05+0%0,0+0£0,0076+ 0% 0,04 =0+0,1476

PucyHok 2.32 — Pe3ynbTar pacyeToB 3aMBIKAIOLIEro 3BeHa A,

AHaJN3 pe3yibTaTOB pacueToB: Opaka HeT.

3) A3 Y: 00,2
A3 =(908_1308)=(908_1408)+(1008_1408)+(1008_1007)+(1008_1608)+
+(1308_1608)=0£0,05+0£0,05=0£0,0+0£0,0076+0£0,04=00,1476

Juct
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Pucynok 2.33 — Pe3ynbTar pac4eToB 3aMBIKAOLIETO 3BEHA A,

AHanu3 pe3yJbTaToOB pacueToB: OpaKa HeT.

4y A4 9: 110,215

A4=(1808_1608)=(1808_108)+(108_1107)+(1108_1107)+(1108_1608)=11+0,05 }

+0+£0,05+0£0,0+0+0,0076=11£0,1076
max
I i

min_ oz 0215

»bféo'a,;mo&
1=0.2

minP, W=
,maxP

o

Pucynox 2.34 — Pe3ynpTaT pacyeToOB 3aMBIKAIOIIETO 3BEHA A,

AHanu3s pe3yIbTaToB pacueToB: Opaka HeT.

5) AS Y: 11+0,4
A5=(1108_1708)=(1808_108)+(108_1107)+{1108_1107)+(1108_1608)+(707 _16(
+(708_707)+(708_1708)=11£0,05+0+0,05+0%0,0+0+0,0076 +0+0,04 +0+£0,2
+0£0,05=0%0,3976

max
— T >
L_min aa ““““““““““““ 7
, 0398 0398
minP, e W=08
; maxP

Pucynox 2.35 — Pe3ynsTaT pacyeToB 3aMBIKAFOIIETO 3B€HA A,

AHanuz pe3yJibTaTOB pacueToOB: Opaka HeT.

+

Juct
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6) [68_67]=(68_408)+(408_1608) + (407 _1608)— (67 _407) =42,57 00 +
0+0,008+0+0,008— B ;
[68_67]min =Rz+Df =50+60=110mKkM = 0,1 1MM ;

W

[68_67],,, =[68_67] - A, =0,241mm ;

HOM

0,241 =42,5 - B;
B = 42,259+01% ~ 42 2014,
[68_67]minH =0,1 1MM;[68_ 67]m,lnp =0,1 1MM;[68_67]maxp =0,3005mm ;
_[e8_67] ., +[68_67]
7 2
7) [67 _66]=(67 _407)+ (407 _1608) + (406 _1608)— (66 _406) = 42,271 +

maxP = (),20525mMM ~ 0,2MM .

+0+0,008+0+0,008-37,05+0,1=5,1577% ;
[67_66] . =5,034mm;[67_66]  =5,406MmM ;

[67_66] +[67_66]
cp = 2
8) [78_77]=(78_408)+(508_1608) + (507 _1608)— (77 _507) =42,57,3 +

mixP — 5,22MM .

+0+0,008+0+0,008— A" ;
[78_77]min =Rz+Df =50+ 60=110mx™m = 0,1 IMM ;

W

[78_77),.. =[78_77] = 8 =0, 241 ;

HOM

0,241 =42,5- A;
A =42,259*01% = 42,2%014,
[78_77] . =0,11mm;[78_77]  =0,11mm;[78_77]  =0,3005Mm ;

min H

_ [78_77] . +[78_77]
cp 2

9) [77_76]=(77_507)+(507_1608) +(506 1608)— (76 _506) =42,2""" +

maxP — (), 20525MM ~ 0,2MM .

+0+ 0,008 +0+0,008—-37,05+0,1=5,15"37
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[77_77] . =5,034mm ;
[77_76] , =5,406mm;

[77_76],,,, +[77_76
cp= 2
10) [167_168] =(167_1508)— (168_1508) =—-83+0,1

mal —5,22Mm .

[167_168] =Rz+Df=50+60=110mxm=0,11mm ;

[167_168],, =[167_168] +——A, =0,21mv ;
: min 2

0,21 =T - 83;

['= 83,21_0’22.

[167_168]  =0,11mm ;
[167_168]  =0,11mm ;
[167_168]  =0,53mm ;

[167_168]  +[167_168]_
cp = 2
11) [166_167]=(166_1508)— (167 _1508) =B_, ;. — 83,21 ,,;

t P —(,32MM .

[166_167] =Rz +Df =150+ 100 = 250MxmM = 0,25MM ;

[166_167],,, =[166_167] +%— Ay=0,47mM ;
0,47 =B-83,21;
B = 83,68_0’35.

[166_167],,iny = 0,25 MM;
[166_167],,inp = 0,25 MM;
[166_167],,0cp = 0,82 MM;

[166_167] , +[166_167]

. maxP = (0,535MM .
2
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3 npoexyus (pucyrok 2.36).
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Pucynok 2.36 - TexHonorudeckas pazMepHas Lelb IPOSKTHOTO TeX. IpoLecca
(3 mpoexius)
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. 1 Dran. BeinoaHeHWe YepTeKHBIX pa3sMepoB.

1)A1=[128_198]=(128_1508)"""" +(198_1508)"""" = 2E**"* ;
Td[128_198]=0,74>W =0,15+0,15=0,3 ;
[128_198] =[128_198] -A,= 62,37—%‘20’15 =62,22MM ;
62,22=2E; E=3111mM.
2) A2=[118_218]=(118_1508)""" +(218_1508)"'" = 20K
Td[118_218]=0,87>W=0,175+0,175=0,35;
[118_218] =[18_218] -, =110,435- 2120 110 56y ;
110,26 = 23K; K= 55,13 Mm.
3) A3 4: 00,05
A3=(308_408)=(308_1508)+(408_1508)=0+0,008+0+0,008=01+0,016;
max o
e D o "
LD _ [T g
| o
minP, =037
L Mmax

Pucynox 2.37 — Pe3ynsTar pacueToB 3aMBIKAFOIIETO 3BeHA A,

AHanuz pe3yabTaTOB pacyeTOB: Opaka HeT.
4y A4 Y: 00,2
A4=(108_1108)=(108_1308)+(1007_1308)+(1008_1007)+(1008_1508)+
+(1108_1508)=0+0,05+0£0,05+0+0,052+0+0,0076+ 0+ 0,04 =0+0,1996
max

f T ™

L min 52T oz
LY
W=0.4

Lt

_Max

3
1

minP,

Pucynok 2.38 — Pe3ynbTar pac4eTOB 3aMBIKAIOLLIErO 3Be€Ha A,

Juct

151001.2016.122.00.00 713

56

Hzm. JJluct | Ne aokym. IMoanuce | Mara




AHaJIN3 pe3ylbTaTOB pacueToB: Opaka HET.
5) AS 4: 0+0,2
A5 =(208_1208) =(208_1708)+(907_1708) +(908_907) +(908_1508)+
+(1208_1508)=0+0,05+0£0,05+0+ 0,052+ 0+ 0,0076+ 0+ 0,04 = 0+ 0,1996
max

f o™

L i »02 ”“0.2
0z
| W=04
ol

L_Max

minP,

Pucynox 2.39 — Pe3ynpTaT pacueToB 3aMBIKAFOIIErO 3B€HA A,

AHanus pe3yabTaToOB pacueToB: Opaka HeT.

6) [98_97]=(98_708)+ (708 1508)+ (707 _1508)—(97_707)=57,5""" +
+0£0,016+0£0,04— T ;
[98_97] =Rz+Df =50+60=110mxm = 0,11Mm ;

W

[98_97],,, =[98_97] +== 8, =0,306mw ;

0,306 =57,5-JI;
J1 = 57,194%014 ~ 57 1+014,
[98_97] . =0,11mm;[98_97]  =0,11mm;[98_97]  =0,4055Mm ;
_ [98_97]  +[98_97]
cp 2
7) [168_167]=(168_308)+(308_1508)+ (307 _1508)— (167 307)=

t

maxP — (), 25775mMM ~ 0,25MM .

= 42,5:38‘;8 +0+0,008+0+0,008— "M
[168_167] =Rz+Df=50+60=110mkm=0,11mM ;

W

[168_167],,, =[168_167] +——A,=0,241mm ;
min 2

HOM

Juct
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0,241 =42,5-T;
= 42,2597 ~ 42,2404,
[168_67]minH=0,11mm;[168_167]minP =0,11mm ; [168_167]  =0,3005mm ;
[168_167] +[168_167]
? 2
8) [167_166]=(167_307)+(307_1508)+(306_1508)—(166_306)=

maxP __ O’ZOSZSMM ~ 0,2MM .

=42,2""" +0+0,008 +0+0,008—37,05+0,1=5,157)77
[167_166] . =5,034mm;[167_166]  =5,406MMm ;

[167_166]  +[167_166]
cp = 2
9) [158_157]= (158 _408)+(408_1508)+ (407 _1508)— (157 _407)=

t P —5,22MM .

42,5105 1 040,008+ 0+0,008— B ;
[158_157] =Rz+Df =50+60=110mKm=0,11mm ;

W

[158_157],, =[158_157] +——A, =0,241mm ;
min 2

HOM

0,241 =42,5- B;
B = 42,259+01% ~ 42,2%014,
[158_157] . =01lvm;
[158_157] =0,1lmum
[158_157]0xp = 0,3005 Mm;

[158_157]  +[158_157]
¥ 2

10) [157_156]=(157_307)+(407_1508)+(406_1508)~(156_406) =

t maxP — (), 20525MM ~ 0,2MM .

=42,2""" 4+ 0£0,008 + 0+ 0,008 -37,05+0,1 = 5,151
[157_156] . =5,034mm;[157_156]  =5,406MMm ;

_[157_156]  ,+[157_156]

o maxP — 5§ 22MM .
2

Juct
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11) [27_28]=(27_1707)+(1708_1707)+ (1307 _1708)+ (1308 _1307) +
+(l308_1408)— (28 _1408)=+0+0,05+0£0,05+0+0,02+0=+0,05—- 97,5_0,23
[27_28]min =Rz +Df =150 +150 =300MxM = 0,3MM ;

W

[27_28),,, =[27_28] o A, =1,045um ;

1,045=B —97.5;

B =98,545 .,  ~98,5 .

[27_28]  =0,3mm;[27_28]  =0,3mm ;
[27_28]  =1,445mm ;

[27—28]minP + [27—28]
ep = 2
12) [17_18]=(17_1707)+ (1708 _1707)+ (1307 _1708)+(18_1307)=

maxP — (),8725MM ~ 0,8MM .

=A s +0£0,05+0£0,05-97,5 ,,
[17_18] =Rz+Df =150+150 =300Mkm = 0,3MM ;

W

[17_18,, =[17_18],,, + -~ 4 =0,975mu ;

0,975=A-975; A=98,475 , ~98,4 . ;
[17_18] . =03mm;[17_18]  =0,3mm ; [17_18]  =1,305mm ;

(78], +[17 18]

o maxP — (,8025MM ~ 0,8MM .
2

PaBMepHBIf/i aHalli3 IIPOCKTHOI'0 BapHaHTA TEXHOIOMNMYECKOI0 IIpoLecca

ITOKA3bIBACT, HYTO IIOPAAOK onepaum‘i BLI6paH I[MpaBHJIBHO, BCIWYHHBI IIPHITYCKOB

pacCHuTaHbl M IIOJYUYCHBI CpPCAHHUC 3HAYCHHA, HYTO IIO3BOJJIUT IIPOU3BCCTU pPACHUCT

PEXKNMOB pPC3aHHA. 3aMBIKaIOH_lI/I€ 3BCHBA PAaCCHHUTAHBI U UX 3HAYCHHUA BXOIAT B ITOJIC

AOOMMyCKa YCPTCXKHBIX pPasMCpOB. HaHHBIﬁ TCXHOJOTHYECKHI I[IpoOecC TIIO3BOJIACT

pou3BecTU 00pabOTKy U3AENUs ¢ OTCYTCTBUEM Opaka.
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2.3.4 PacuyeT pexXUMOB pe3aHMsl U HOPM BpeMeHU

[TpousBeseM pacueT peKUMOB Pe3aHHUSL.

ETATb.
Haumenosanue - Kopmyc 311IM.65-21.250.01/2.
Martepuan - ctans 40X, 197...229 HB.
3aroToBKa.

3aroToBKa - ropsiueKaTaHblil npokat (pucyHok 2.40). Macca - 136 xr.

Fay

Pucynok 2.40 - Dcku3 3aroTOBKU

Onepars 005: Tokapnas ¢ UITY.

Cranok.

ToxapHo-peBoNbBepHBIN 0OpadaTteiBatoinif neHTp HAAS ST-35.
[TacnopTHBIE JaHHBIE:

Makc. yacToTa BpallleHUs WNMUHAeNIs, 06/MuH: 2400,

Makc. MOLIIHOCTS IINuHAend, KBT: 29,8.

Makc. ycmme, kH: 22,7.

IIpucnocobneHue - yeThpexkynadkoBbii marpon Camlock ASA D1-6".

basupoBaHue - HapyXHasl IOBEPXHOCTH C YIIOPOM B JIEBBIM TOpEL U NPUKUMOM

HOHBH)KHOﬁ OHOpOﬁ. ConepmaHHe olcpaluu - 06pa60TaTB [MOBEPXHOCTU YKa3aHHBIC HA

OMNepaluroOHHOM 3CKU3e (pPUCYHOK 2.41).

Juct
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Pucynoxk 2.41 - OnepauuoHHbii acku3z 005

Bribop cranuii 06paboTki.

[To xapte 1 [5] ompenensem HeoOxoauMble cTaguu 00padoTku. [ momydeHus
pasMepoB JleTaly, COOTBETCTBYIOMUX 12-My KBAJIMTETY, U3 3arOTOBKH 14-T0 KBalIUTETA
JOCTAaTOYHO NMPOBECTH 00PabOTKY 3a OJHY CTaAHIO: IOJYYUCTOBYIO.

Bo16op rayOuHbl pezaHus.

ITo xapte 2 [5] onpeaensroT ryOUHY pe3aHus I MOTy4UCTOBON CTaaiuu
obpaboTku: t = 2,2 MMm.

Br16op nomaun.

J1st nomy4yucToBOM cTagun o0paboTKU nmoaayvy BEIOUMparoT o Kapte 4 [5]:

S, =0,7 MM/06.
OxoHuaTe/1bHO NoAady AJs MOIy4YHUCTOBOM cTaguu oOpaboTKU oNpeestoT Mo

dopmyne:

S, = SoTKs_wKsnKsst KSVKS szKsi (2-8)

m n

rae: Ky =1,1 — nonpaBo4HsIi K03 GULUHEHT Ha [04ady B 3aBUCHMOCTH OT

HUHCTPYMEHTAIBHOTO MaTepuaa.
ITo xapte 5 [5] onpenensoT nonpaBovHble KOIQGUIIUEHTH] Ha ToAaqy I
TIOJTYHYUCTOBOM cTa it 00pabOTKH /1 U3MEHEHHBIX YCIIOBUN Pe3aHUs B 3aBUCHMOCTH

OT:

Juct
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ceveHus aepxaBku pestna: K, =0,8 ;
MPOYHOCTH pexyuiei wactnKg =0,75 ;

MeXaHH4eCKHUX CBOMCTB obpabareiBaeMoro MatepuanakK, =0,9 ;

m

CXEMBI yCTaHOBKU 3aroToBku K, =1,2 ;

Y
COCTOSHMS MOBEPXHOCTH 3aroToBKH K =0,85 ;
reOMETPUYECKUX napameTpoB pesua K, =1,0 ;
P
KecTKocTH ctanka K, =0,75 .

OxoHuaTeNpHO NOJauy /Ul NOIYyYUCTOBOM CTaiuu 00paboTKHU OIpe/IeNsIoT 110
dopmyne 2.8:
S,=0,7-1,1-0,8-0,75-0,9-1,2-0,85-1,0-0,75 = 0,32 mM/00.

Br160op ckopocTH pe3aHusl.

PexomeHiyeMble 3HAUEHHS CKOPOCTH PE3aHUS /IS TIOJTYIHCTOBOU CTATUU
0o0OpaboTku BeIOUparoT 1o Kapte 21 [5]:

V, =159m/mMuH.

OxoHUaTeIFHO CKOPOCTE pe3aHusl MPH MOTYYUCTOBOM cTaguu o0paboTKU
OTIpeAeISIoT o GopMyIe:

V=VK, K,K,K K, K, K, K, (2.9)
ITo xapte 23 [5] BEIOMpaeM nonmpaBOYHbIE KO3 (HHULINEHTHl HA CKOPOCTh Pe3aHUA
NP NOTYUYHUCTOBOM CTaAUKM 00pabOTKU A1 N3MEHECHHBIX YCIOBUH B 3aBUCUMOCTH OT:
HHCTpyMeHTanbHoro Mateprana Ky = 1,0;
rpynmnsl o0pabaTteiBaeMocTH MaTepuana Ky, = 1,0;
Buz1a oOpaborku Ky = 1,0;
)KECTKOCTH CTaHKa KV]. = 1,0;
MEXaHMUECKHX CBOKCTB 0OpabarbiBaemoro marepuana Ky = 0,8;
TeOMETPUYECKUX [1APaMETPOB pe3lia KV(,, = 1,0;

nepuosia CTOUKoCTH pexyiieit yactu Ky = 0,7;

Juct

151001.2016.122.00.00 713

Usm.

62

Jluct | Ne gokym. IMoanuce | Mara




Hannyus oxnaxaenus Ky = 1,0.

OkoHYaTeNbHO CKOPOCTh Pe3aHusl IPU MOTYYUCTOBOM cTaauu obpaboTKu
ompeaeNsoT no popmyine 2.9:
vV=159-10-10-10-1,0-0,8-1,0-0,7-1,0 = 89 M/MHuH.
OO6paboTka NMpOV3BOAMM 3a IATH NIEPEXOI0B TOUECHUS HCIIONIB3YIO TISTh PEXYIIUX
UHCTPYMEHTOB:
1) npoxoanoii npaBsiil pezeny DCLNR 2525M12;
2) npoxoaHoi npaslit pezer DVINR 2525M16;
3) npoxoaHoi neslil pe3eny DVINL 2525M16;
4) npoxoaHoH HedTpanbHBIA pezely SVVBN 2525M16;
5) Topuesoit "CrpoiiTex".

PexxuMBb1 pe3aHust 1 HOPMBI BpeMeHH 3aHOCUM B Tabauiy 2.1.

Tabnuua 2.1 - Pexumsbl pe3aHuii 1 HOpMBI BpeMeHH Ha onepanuio 005.

Ne I'my6unHa CkopocTh
No [lopaga T(‘)aa TMB’
TTOBEPXHOC pe3aHus pe3aHus
nepexona S, MM/00 MUH MHUH
TH t, MM V, M/MuH
1 1,3,4,10 2,2 0,32 89 18,2 2,1
2 2,3,8,9 2,2 0,32 89 9,4 1,2
3 2,3,7,6 2,2 0,32 89 7,7 1,1
4 2,3 2,2 0,32 89 4.4 0,9
5 11-14 2,2 0,32 89 3,1 0,5

OrnpezeneHre BpeMEHN aBTOMATU4eCKON paboThl CTAaHKA 110 IPOTpaMMe.
T,.=T,+T,, =(182+9,4+7,7+4,4+3,1)+(2,1+1,2+11+0,9++0,5)} =49, lmus .
OnpeenieHre HOPMBI IITYYHOTO BPEMEHHU.

BcnomorareasHoe Bp€MA Ha YCTAHOBKY U CHATHE ACTAIN OIIPEACIIACTCA 110 KapTe

13 [2]. Tyer 4 = 5,5 MuH (n03. 20, unn. 6).

Juct
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BcnomoraTtenbHOe BpeMsi Ha KOHTPOJIbHBIE W3MEPEHHsI COJEPIKUT BPEMS Ha
KOHTPOJIb KaHABKH CIIeIMAJIBHBIM 111a0JTIoHOM. (KapTa 19 [2]).

Tyzm = 0,5 MuH.

CyMMmapHoOe BCIioMoraTebHOe BpeMs:
Ty = Tyerq + Tugw. = 5,5+ 0,5 = 6 MuH,

Bpems Ha opraHH3allTHOHHOE W TE€XHHYECKOEe OOCIyXHBaHHE pabodyero Mecra,
OTABIX M JTUYHBIC TIOTPEOHOCTH NMpHUBEACHO B kKapTe 16 [2]:

— Qo
a,, ta,, +a, =9%.

OxoHuaTenbHas HOpMa IITYYHOI'O BPpEMCHU!
Tor = (T + T, )(1+0,09)=(49,1+6)(1+0,09) = 60,06MuH .

Onpez[eneHHe HOPMBI I[TOATOTOBHUTCIIBHO-3aKIIIOUUTCIIEHOT'O BPpEMCHH.

Bpewms Ha opraHuzallHOHHYIO ITOATOTOBKY olpenensercs 1mo kapte 21 [3].

T.,=4+9+2+2=17Mun.

Bpemsi Ha Hamaaky cTaHKa, MPHCIOCOOJNEHHM, WHCTPYMEHTa, MpOrpaMHBIX
YCTPOUCTB:
YCTAaHOBUTH U CHSATH PEXYIINI UHCTPYMEHT - 15 MuH;
YCTaHOBUTH UCXOJHBIE KOOPANHATEI PEXYILEro HHCTpYMeHTa -15 MuH,;
BbIOpaTh nporpamMmy B naMaTu cucteMsl ¢ HITY - 1 mus.
Uroro T3, = 31 MuH.
Bpewmst Ha pobGHy0 06paboTKy: Typ o6, = 60 MHH.
HToro noAroTOBUTENBHO-3AKIFOYUTENIBHOE BpEMS HA [TAPTUIO JeTallei:

T =T  +T ,+T, . =17+31+60=108MuH.

n32 np odp
0611_[351 HOpMa BpeMeHI/I OHpe}:[eJIﬂeTCﬂ:

T=T, +2m 260,06+ - 60, 24w,
n 600

Omnepauus 010: Toxkapnas ¢ UITY.

CraHok.

ToxapHo-peBonbBepHBIN 0OpadaTriBaromuit neHTp HAAS ST-35.

Juct
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[TacnopTHbIe aHHbIE:

Makc. gacToTa BpalleHHs [WnuHAes, o6/MuH: 2400.

Makc. MOITHOCTE WnHHAeA, KBT: 29,8,

Makc. yeunue, kH: 22,7.

[IpucniocobneHue - TPeXKyNauKOBBIA MaTPOH.

basupoBanue - HapyXKHas MOBEPXHOCTb C YIIOPOM B JIeBbIH TOpEL U MNPUKUMOM

MOBWXKHOM onopoii. Cojiepkanue oreparmu - o6paboTaTh IOBEPXHOCTH YKa3aHHBIE HA

OIepPalMOHHOM dCKu3e (pucyHoK 2.42).

Pesxumel
paccuudTaHHbIM A7 onepauuu 005. 3HaueHHe KOTOPBIX NPUBOANM B TAOIULY 2.

Tabnuua 2.2 - PesxuMebl pe3aHuii U HOpMBI BpeMeHH Ha ornepanuio 010.

o

{:} o

Pucynoxk 2.42 - Onepauuonusiit 3cku3 010

pe3aHnusd U HOPMBI

BpeMeHu s onepauuud 010 aHanOrMYHBI

Ne I'myOuna CxopocTb
Ne IMTopaua Ty Ty
TIOBEPXHOCTH | pe3aHus pe3aHus
nepexoja S, MM/00 MUH MUH
t, MM V, M/MUH
| 1,3,4,10 2,2 0,32 89 18,2 2,1
2 2,3,8,9 2,2 0,32 89 9.4 1,2
3 2,3,7,6 2,2 0,32 89 7,7 1,1
4 2,3 2,2 0,32 89 4.4 0,9
5 11-14 2,2 0,32 89 3,1 0,5
Juct
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OnpeneneHye BpeMeHU aBTOMATHYECKOM PabOThl CTAHKA 110 IIPOrpaMMe:
T,.=T,+T,=(182+94+7,7+4,4+3,1)+(2,1+1,2+1,1+0,9++0,5) =
=49, IMuH

OnpeenieHre HOPMBI IITYYHOTO BPEMEHHU.

BcnomoraTtenbHOE BpeMs Ha YCTaHOBKY M CHSTHE JCTAN OIPEISIAETCS IO KapTe
13 [2]. Tyer 4 = 5,5 MuH (n103. 20, unp. 6).

BcrmomoraTensHoe BpeMsi Ha KOHTPOJBHBIC U3MEPEHHS COJEPKUT BpeMsl Ha
KOHTPOJIb KaHABKH CITEIMANIBHBIM 11absoHOM. (KapTta 19 [2]).

Tyzn = 0,5 MuH.

CyMMapHOe BCIIOMOraTeIbHOe BpeMs:

Ty = Tyer1 + Tygw. = 5,5+ 0,5 = 6 MuH,

Bpemst Ha opraHu3allHOHHOE W TeXHHYeCKoe OOCIyXHBaHHe pabouyero MecTa,
OT[BIX M JUYHBIE NMOTPeOHOCTH IPHUBEAEHO B kKapTe 16 [2]:

- Q0
8 Tag, T2, =9%.

OxoHuaTenbHas HOpMa IITYYHOI'O BPCMCHU!
Tor = (T + T, )(1+0,09) =(49,1+6)(1+0,09) = 60,06MuH .

OnpeneneHre HOPMBI TOATOTOBUTENBHO-3aKIIOYNTENEHOTO BpeMEHH.
Bpemst Ha opraHu3allHOHHYO ITOATOTOBKY ompeaensercs mo kapte 21 [3]:

T,=4+9+2+2=17mun.

Bpems Ha Hanmaaky cTaHKa, MNPUCIOCOONECHHM, WHCTPYMEHTa, IpOrpaMHBIX
YCTPOWCTB:
YCTAaHOBUTH Y CHATH PEXYILUUN UHCTPYMEHT - 15 MUH;
YCTAHOBHUTH UCXO/IHBIE KOOPJMHATHI PEXYIIETro MHCTPYMeHTA - 1 5 MuH;
BbIOpaTh nporpamMmy B naMsTé cucteMsl ¢ HITY - 1 mus.
Hroro Tz, = 31 MuUH.
Bpewms Ha pobHyt0 06pabotKy: Ty o5p = 60 MUH.
HTtoro noAroTOBUTENBHO-3AKIFOYUTENIBHOE BpeMsl Ha [TAPTUIO JeTalei:

T,=T,+T_,+T =17+31+ 60 =108MuH.

n3l n32 np odp
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OO611ast HopMa BpeMeHU OTIpe/IeNseTCs:

T=T +&=60,06+@ =60,24MmuH.
600

T
Onepauus 015: dpesepnas ¢ UITY.
CraHok.
INopuzonTanbHO-bpe3epHbId 00padaThiBaromui neHtp Haas EC-1600.
ITactiopTHbIE TaHHBIE:
Makc. yacToTa BpanieHus mnuHjaens, oo/mMuH: 6000.
Makc. MOIITHOCTE IMuHAeTs, KBT: 22,4,
Makc. ycnnue, kH: 33.4.
IIpucnocobneHue - cienuanbHoE.
BazupoBaHue - B 2-yX KOPOTKHX MNPU3MaTHUYECKHUX OIMOpax C 3aKperuieHheM
aByms TaHkaMu. CofepikaHue orepauuu - oOpadoTaTh MOBEPXHOCTH YKa3aHHbIE Ha

OTIEPAIIMOHHOM 3CKH3€e (PUCYHOK 2.43).

PucyHok 2.43 - Dckus getanu ais onepauuu 015

Juct
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eTab.

Haumenoanne - Kopmyc 31IM.65-21.250.01/2 (pucynox 2.43).
Marepwmain - ctans 40X, 197...229 HB.

3aroToBKa.

3arotoBka - TropsvYeKaTaHbli NpoKaT oOpabOTaHHBIA HAa TOKAPHOM CTaHKE

(pucynok 2.42).

Macca - 86,53 kr.

Oco0rle ycnoBusi: 6a30BbIe MOBEPXHOCTH 00pabOTaHBI OKOHYATEIBHO.
CraHok.

["'opuzonTansHO-bpe3epHblid o0padaTeiBatronii neHTp Haas EC-1600.
[TaciopTHBIE JAHHBIE:

Makc. yacToTa BpallleHUA WNuHAens, oo/Mun: 6000.

Makc. MOITHOCTE WnuHAens, KBT1: 22,4.

Makc. ycunue, kH: 33,4.

[IpucniocobneHue - crieranbHOE.

bazupoBanue - B 2-yX KOPOTKHMX IPU3MATHYECKHX OINOpaxX ¢ 3aKpeluieHHeM

aBymsi miankamu. Cojep:kaHue omnepaiuu - o0paboTaTh OBEpXHOCTH yKa3aHHbIE Ha

OTIePAIIMOHHOM 3CKH3e (pUCYHOK 2.43).

Omneparyd cBepieHUe.

ITogepxHocth 1. OTBepcTHs B KoOJ-B€ 16 IIT. pacrnofioxkeHHble Ha ¢raaHLax

aetanu ¢ pasMepamu: 1 @16 MM u 2 160 MM. OTBepCcTHS CKBO3HBIC, IIHPHHA (QlIaHUa

40_y5 MM.

OxnaxaeHue - 3MyJbCHA.
Bribop BapuaHTa MapiipyTa o6paboTKH.

MapuipyT 06paboTKku BbIOMparOT Mo KapTe 44 [S] B 3aBUCUMOCTH OT AUaMeTpa,

TOYHOCTH H IapaMeTpa MEPOXOBATOCTU IIOBECPXHOCTH, COCTOSAHHUA OTBEPCTHUIA

3aroToBKM, Buja ycrtporcrBa UIIY. B panHom ciyuae mis auamerpa 16 14-ro

kBanuTeTa ¢ Ra = 6,3 MkM MapuipyT 06paboTKi BKIIOUAET TOJIBKO CBEPIICHHUE.
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BriGop rinyOuHbl pe3aHus.
I'nybuna pezanus s niepexoia "cBepiieHHe" MPUHUMACTCS PaBHOU TOJIOBUHE

AUaMcETpa CBEplia:

t=—=—=8mMMm.
2

BbiGop mopauu, CKOPOCTH, MOIIHOCTH W OCEBOH CHIIbl PE3AHHUS OCYIIECTBIISIOT
no kapram 46..51 [5] mns Gmmkaiiiero 6ombinero TabIUYHOTO 3HAYEHUS JAUAMETpA
HHCTPYMEHTA.

B nmannom ciiydae mis ceepiiehus D = 16 mm, I/D = 8, mo kapte 46 muct 2
BBIOUMpaeM clieAyIoLIHe 3HaUeHHs PEXKUMOB pe3aHus AJIs CBepIIeHU:

S, =0,29Mm/06;V, =21m/muH ;P =4866,0H ;N =110kBr .

3HaueHUs YacTOTHl BpalleHUs IINUHAENS N, Ul BBIOPAHHOTO 3HAYEHUS
CKOPOCTH pe3aHus Vi onpeNeNsorT no hopmyie:

. _ 1000V, _1000-21

] = =418mun ' .
D, 31416

BriOpanHple 3HAUEHUS PEXHMOB pe3aHUs KOPPEKTHPYIOT B 3aBHCHUMOCTH OT
U3MEHEHHBIX YCJIOBUN paboThl O GopMyiaM KOPPEeKTUPOBKH, NPUBEACHHBIM B KapTe
52 [5]. 3HaUeHUs MOMPABOYHBIX KOA(D(UIIEHTOB BRIOUPAIOT U3 KapThl 53 [5].

ITonauy koppekTupyroT 1o gopmyne S, = S, - K, .

Koa¢pduuuent K, Boi6upatoT 10 Kapte 53, muct 1 [5].

Jnsa yrneponucroii ctanu (229 HB) K, = 0,85.

C yuerom ko3¢dp¢unuenra S, = 0,29+ 0,85 = 0,24 mm/06.

CKOpOCTh KOPPEKTUPYIOT 10 hopMyIIe:

V=VK, K, K, KK, K, K;K;.
ITo kapte 53 [5] BeIOHpaIOT KO3 QUITHEHTHI:
Ky, = 0,85 (mna yrnepoaucro# cranu 229 HB);
Ky, = 1,0 (11 HopManbHOU POPMBI 3aTOUKM MHCTPYMEHTA);

Ky, = 1,0 (obpabotka ¢ oxnaxaenuem);
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Ky, = 1,0 (Te /T, = 1,0);
Ky,, = 1,0 (cocTosnne 06pabarbiBaeMoii MOBEPXHOCTH - O3 KOPKH),

Ky, = 3 (marepuan unctpymenra - CoroDrill Delta-C 1020);

KV1 = 1,0;
Ky, = 1,0 (MHCTpyMeHTaNBHBIA MaTepHan 6€3 MOKPBITHS ).
V=VK, KK, K, K, K, K;K, =21-0,85-1-1-1-1-3-1-1=53,55 m/muH.
CKOppeKTHPOBAaHHYIO YacTOTy BpalleHWs [IMUHACHS pPacCYUTHIBAIOT 10
dopmyrne:

1000V _1000-53,55
D 3,14-16

n =1065Mun .

OxoHuaTenpHO NpuHAMaeM: N = 1065 MuH™1; S, = 0,24 MM/06.
KoppekrupoBka Tabnu<IHBIX 3HaAYEHUH MOIITHOCTH Pe3aHMsl U OCEBOI CHIIBL.
Ilo xapte 52 [5] dhopmynsl A7 KOPPEKTUPOBKHA MOIIHOCTH Pe3aHHS U OCEBOH

CUJIBI 4JIA CBEPJICHNA UMCIOT BUA!

Nzé\]—T (2.10)
NM

P= IfT (2.11)
PM

ITo xapte 53 [S5] BEIOMpaIOT MONpaBOYHBIE KOADDUIHEHTHI:
Ky,, = Kp,, = 0,85.

C yueToM omnpeneleHHbIX KO3(PQUIMEHTOB CKOPPEKTUPOBAHHBIE 3HAYEHUS
MOIITHOCTH PE3aHUSI U OCEBOU CUIIBI OTIpeNIeNstoT o dopmymnam 2.10; 2.11:
111 CBEPJICHHUS:
1,10
0,85
P= £656 =5725 H.

2

N= =1,3 kBrT;
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CornacHo macmopry Cranka MOWIHOCTE ero asurartens N, = 22,4 kBr,
nonyctuMast  cwia  nogaun P, = 33,4 kH. llomydennble 3HadeHUs MeEHbIIE
JOMYyCTUMBIX 3HaUeHUH Mo cTaHKy. ClegoBaTeNlbHO, YCTAHOBICHHBIE PEXXUMBI Pe3aHUS
OCYILECTBUMbI HA JAHHOM CTAHKe.

Onepauueil cBepieHus: noy4eHsl noBepxHocTu: 1, 2, 3, 4, 5, 6 (pucynok 1.16).
PesxuMbl pesanns A KaxIOTO Tepexoja pacCYUTaHbl aHAIOTHYHBIM  00pazom
MPUBEICHHBIM BBIIIIE, 3HAYEHNS KOTOPBIX MPUBEACHBI B TabunIe 3.

Tabnuma 2.3 - PexXuMBI pe3aHus 1715 IePeX00B CBEPIICHHE.

Ne @ OTB., So, n, Toaa TMB’
Ne 1oB. N, kBt P, H
nepexonua MM MM/06 | MuH"! MUH | MHUH
| 22 1,2 0,24 1065 1,3 5725 5,63 10,3
2 17,5 3,4 0,23 920 2,5 7400 2,36 |0,19
3 65 5 0,2 500 4,8 12350 10,3 |0,14
4 48 6 0,21 650 4,3 11300 16,9 |0,17

Onepanus Hape3anus pe3nOLL.

IloBepxHOCcTh 3. Pe3p00BBIE ITyXHe OTBEPCTHsS B KOJI-BE 8 IUT. ¢ pa3sMepamHu:
3M20 MM u 2 9145 Mm.

OxnaxxIeHUe - SMYJIbCUSI.

BriGop momaun, cKOpoOCTH, MOIIHOCTH W OCEBOM CHIIBI PE3aHHS OCYIIECTBIISFOT
mo kapram 50 [5] nmns Ommxaiitnero Oolnbliero TaOMWYHOTO 3HAYEHUS JUaMeTpa
HHCTPYMEHTA.

B nmanHoMm ciydae mis HapesaHus pe3bObl M20-7H MM, mo kapre S50 nmct 1
BBIOMpaeM clieyIoIIe 3HaYeHUS PEXKUMOB Pe3aHus /I HAape3aHusl pe3bObl:

V. =12,8 m/mun; P =94 H; Ny = 1,2 xB1; My, =48H -M; M, =41H-Mm.

3HaueHHsT YacTOTHl BpallleHUs IMNUHAeNs 7N, A BBIOPAHHOTO 3HAYeHUs
CKOpOCTH pe3aHus V; onpesenstor no Gopmyre:

n = 1000V, _ 1000-12,8 =204muH"' .

" o@D, 3,14-20
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BriOpaHHble 3HAUYEeHUS PEXKUMOB pe3aHUS KOPPEKTHPYIOT B 3aBUCUMOCTH OT
W3MEHEHHBIX YCJIIOBUH paboThl Mo QopmMyliaM KOPPEeKTHPOBKH, MPUBEACHHBIM B KapTe
52 [5]. 3HaueHNs TOMIPABOYHBIX KO3(DQPHUIMEHTOB BEIOWpPArOT U3 KapTel 53 [5].

CKOpOCTh KOPPEKTHPYIOT 10 hopmye:

V=VK, K,. (2.12)

ITo xapte 53 [S] BEIOMpalOT KO3 OUITHEHTHI:

Ky, = 0,85 (ana yrmepoaucroi cranu 229 HB);

Ky = 1,0 (cTenens To4HOCTH pe3bOBI 7).

V=V; Ky, Ky, =128-085"1 = 10,9 m/mun.

CKOppeKTHpOBaHHYIO JacTOTY BpalllcHUA [IIIMHHACIA  PacCHUTBIBAOT IIO

dopmyne:
he 1000V _1000-10,9 _ pr—
nD 3,14-16

OkoHuYaTenbHO NpuHAMaeM: N = 174 mun~ 1.

KoppekTupoBka TabNUYHBIX 3HAYEHUH MOLIHOCTH pe3aHUsl U OCEBOH CUIBIL.
ITo xapre 52 [5] Qopmynbl i KOPPEKTHPOBKHA MOIIHOCTH pe3aHMS U OCeBOH

CHJIBI AJisd pe3b6OHap633HI/I5{ HMEIOT BUJ:

N = ;—T (2.13)
Ny

P Ifr (2.14)
P

ITo xapte 53 [5] BEIOMparOT nonpaBodHbIe KOAPPUIIUEHTHI:
KNM = KPM == 0,85
C yderoM omnpeleneHHbIX KO3(D(UIMEHTOB CKOPPEKTUPOBAHHBIE 3HAUEHMS

MOIITHOCTH PE3aHUs U OCEBOH CUJIbI ONpeaeatoT o Gopmynam 2.13; 2.14:

1,20

N= . =1,42 kBr;

3
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p— 94

=110,6 H.

;

CornacHo macnopTy CTaHKa MOIIHOCTE ero asuratens N, = 22,4 kBr,
nonyctumass cuna nojgaum P, = 33,4 kH. Ilomy4yeHnHble 3HadeHHS MEHBIIE
JOMYCTUMBIX 3HaueHUH 1o cTaHKy. CleqoBaTebHO, YCTAHOBICHHBIE PEeXKUMBI Pe3aHUs
OCYILIECTBMMBI Ha JAaHHOM CTaHKe.

Toa= 0,92 MuH.

Ty = 0,42 MuH.

Onepatms dbpesepoBaHue.

Conepxanue: QpezepoBaTh IOBEPXHOCTH 7.

Bri6op cranuii o6paGoTku.

ITo xapte 54 [5] oupenensieM, uTo Juist nonydenus pasMepa 83 + 0,1 mm
(pucyHok 1.16) HeoOxoauMo BeINonHeHUe YyepHOBOH (1), monyuuctopoi (II) u
yuctoBoi (II1) craguii o6paboTku.

Bri6op rioyOuHsI pe3aHusi.

['myGunbI pe3annsi ObUIH MMOCYUTAHBI B MPOIECCE PA3MEPHOIO aHATIU3a
MPOESKTHOI'O TEXHOJIOTHYECKOT 0 IpoLecca:

tiyp = 0,32 (metans 11-ro kBanureTa, 3aroToBKa 12- -ro xpanureTa),

t;; = 0,535 (metans 12-ro KBamuTETa, 3aroToBKa 14 -TO KBaJIUTETA).

Bri6op uncTpy™meHTa.

ITo mpunoxenusm 3-11 [5] BeiOuparoT cieayromue mapaMmeTpbl UHCTPYMEHTA!
¢bpe3a TopueBas D = 100 mMm, Matepuan pexcyieit uactu T15K6, yucno 3yonen z = 8,
@ = 67°.

Bri6op nozayu.

ITonadua Ha 3y0 aJist 4epHOBOM cTaguu 00pabOTKH BRIOHUpAIOT 110 KapTe 56 [5]

S, L= 0,16 MM/3y0.

1

[Topaua Ha 3y0 A1 MOMYy4YHUCTOBON cTaanu oOpaboTKU BRIOHparoT o Kapte 57 [5]

SZ]IT = 0,16 MM/3y0.
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IMopaua Ha 3y6 ju1s 4epHOBOM cTaguu 06paboTKu BIOUPAOT 110 KapTe 58 [5]

SZmT = 0,12 mm/3y0.
[Togaqy KOpPPEeKTUPYIOT 10 hopMyIe:
S, = Sz.l,KSMKSHKSWKSBKSCKSMKS“ Kso (2.15)

ITo xapte 56 [5] onpenenstoT nonpaBoyHble KO3 OULUESHTHI AN U3MEHEHHBIX
YCIIOBHU pabOTHI B 3aBUCUMOCTH OT:

TBepocTh obpabarsiBaemoro marepuana Kg = 0,90;
MaTepHana pexyuei qacta ¢ppesnl Kg = 1,0;
TTIaBHOTO yria B minaHe Kg = = 1,0;

crocoba kpemnenus miactuabl Kg = 1,0;
cxeMbl ycraHoBku ¢pessl Kg = 1,0;
OTHOUIEHUS paKTHIECKOH HPHHBI PppesepoBanus K HopMmatusHoi Kg = 1,0;

BbIOpaHHOTO KpUTepust u3Hoca ppessl Kg, = 1,0;
3

rpymnbl 00padaTeiBaeMocTh Matepuana Kg = 1,0.

Koaddunuents! ans I, I u 111 ctaguii copnagaror.

C y4yeToM IonpaBoYHBIX KO3 (PULIHEHTOB MoAavy OoNpeaeNsioT o GopMye
2.12.

J1s1 YepHOBOM cTaauu:

S,. =016-090-10-1,0-1,0-1,0-1,0-1,0- 1,0 = 0,14 mm/3y6.
T

I
J171s1 IoMy4YucTOBON CTadUNU:

SZIIT = 0,16 . 0,90 . 1,0 ' 1,0 . 1,0 . 1,0 . 1'0 . 1'0 . 1,0 — 0,14. MM/3Y6.

Jlnst urcroBoit craguu:

S . 012-090-1,0-10-1,0-10-1,0-1,0- 1,0 = 0,1 MmM/3y®6.

Z111
Jns nocnenHe craguu oOpaboTKH MPOBOAST NIPOBEPKY BEIOPAHHOW MTOAAYH MO
o0ecrieueHuIo Tpe6yeM017I HIEPOXOBATOCTH MMOBEPXHOCTH. HOI[aIIa, JAOIIycTMas 110

mepoxoBaroctd, S, = 0,19 (xapta 61 [5]). C yueToM nomnpaBodHoro ko3 dpuuueHTa B
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3aBUCUMOCTH OT TBEPAOCTH oOpabaTeiBacMoro matepuana (Kg,, = 1,20) momaua mo
IepoxoBaTocTu paBHa S, = 0,19 1,20 = 0,23 MM/3y6.
JIist 9MCTOBOM cTauu 0OpabOTKH OKOHYATEIHHO IPUHUMAKT MUHUMAJIbHOE
3Havyenue nomaun S, = 0,1 MmM/3y6.
Bre16op ckopocTH pe3aHusl.
CkopocTh pe3aHus BeIOUpaloT mo Kapte 65 [5].
Jlns uepHOBOIi cTanuu o6paboTku Vy, = 272 M/MuH.
Jlnst onmyuucToBo# craguu obpabotku Vi, = 289 M/MuH.
[ aucToBoit ctaauu o6paGoTku Vi, = 352 M/MuH.
CkopocTh pe3aHusi KOPPEKTUPYIOT o popmyie:
V=ViK Ky Ky Ky Ky Ky Ky Ky K, (2.16)
BriOpaHHBIe CKOPOCTHU pe3aHUsi KOPPEKTUPYIOT ¢ YUETOM ITOMPaBOYHBIX
K03 ULIMEHTOB B 3aBUCUMOCTH OT:
TBepaocTU obpabaTeiBaeMoro Matepuana Ky = 0,90;
MaTepHana pexyinei yactu gppessl Ky = 1,0;
cocTosiHus mosepxHoctu Ky = 0,80;

TJIaBHOTO yIJIA B TJIaHE qu, = 0,95;

OTHOILIEHUS IUPHHBI (pesepoBanus K auameTpy gpesbl Ky, = 1,0;

NepUoa CTOMKOCTH pexyuei yactu gpessl Ky = 1,0;

crioco6a KperyieHUs TIacTHHBI Kvp = 1,0;

Halu4dus oXJIaXX IeHUs KV>K = 1,0;

rpynnbl o6pabareiBaemoct Matepuana Ky = 1,0 (kapra 66 [5]).
Paccumraem ckopocTh pe3aHus 1o ¢popmyie 2.16.
Hns I craguy CKOpOCTh pe3aHus:

V,=272-0,90-1,0-0,80-0,95-1,0-1,0:1,0-1,0-1,0 =186 m/mun.
Hns 11 cragun:

V, =289-0,90-1,0-0,80-0,95-1,0-1,0-1,0-1,0-1,0=198 ™M/MuH.
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Jlost 111 cragum:
V,, =352-0,90-1,0-0,80-0,95-1,0-1,0-1,0-1,0-1,0 =240 M/MuH.

3HAauUeHUS YacTOThI BpalllIcHUA MMIHAHACIA n 11 BBIGpaHHOTO 3HAUCHHA

cKOpOCTH pe3anusi V  omnpeeNsor o GopMyJie:
1000V, 1000- 186
M= D, T 3,14-125
1000V, _1000-198 __
7D,  3,14-125 ’
1000-V, 1000 - 240
7-D,  3,14-125

= 474 vun" 1;

N =

Ny =

=611 mua™1;

HpOBepKy 11O MOIITHOCTH IIPHUBOAA INIABHOI'O ABHJKCHUS BBIITOJIHAIOT TOJBKO IJIA

YepHOBOM cTamuu oOpaGoTKH mo kapre 65 [5]

C YYETOM TOIMPaBOYHBIX
ko3 dunreHToB. MOIIHOCTH Nt, = 16,90 kBr.

KoppekTupoBka TabIUIHBIX 3HAYEHUH MOITHOCTH Pe3aHusl.

[TonipaBounble  KO3(DPUIUEHTEHI

3aBUCUMOCTH OT:

JJI4 HU3MEHCHHBIX YCJ'[OBI/Iﬁ pa6OTBI B

TBeplocTH obpabarrsiBaemoro marepuana Ky = 0,90;
cocTosnus noBepxHocta Ky = 0,80;

TJIABHOTO yTJa B I1ane K N, = 0,95;

OTHOLUIEHWs LIUPUHBL (ppe3epoBaHus K AuameTpy ¢pessl Ky, = 1,0.

C yderoM ompeneneHHBIX KO (OULHUEHTOB CKOPPEKTUPOBAHHBIE 3HAYCHUS
MOIITHOCTH pe3aHusi ONPeIeIoT o hopMyIam:

NI = NT[ . KNM ' KN" ' KNq:, - KNB = 16,90 ' 0,90 ' 0,80 ' 0,95 ' 1,0 = 11,55 KBT.
HpOBepKy II0 CHJIE pe3aHud BBIIOIHAKT TOJBKO I qepHOBOfI cTaguun

0o0paboTku 1o xapte 67 [5] ¢ yueToM NonpaBoYHBIX KO3PPUITHEHTOB.

Papuanbas coctapnsiomas cuisl pesanus P, = 3150 H.

TanrennuanbHas coctapnswomas cunsl pesanus P, = 9000 H.

KOppeKTHpOBKa TAOJIMYHBIX 3HAYEHUH CUJIBI pe3aHusd.
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ITonnpaBouHbIe

3aBUCHUMOCTH OT:

KO3 puLIreHTBI

s

marepuana pexymei yactu dpesst Kp = 1,0;

[JIABHOTO yTIJIa B [IJIaHE Kp(p =1,0;

OTHOILIEHHUS IIKUPUHEL Pppe3epoBaHus K quaMeTpy (ppessl Kp,

OTHOLIEHUS IIUPUHBI (hpe3epoBaHus K AuameTpy ¢pesst Kp,

HN3MEHCHHBIX

ycinoBuii  paboTel B

C y4yeToM ompeneNeHHbIX KO3 (PUINEHTOB CKOPPEKTUPOBAHHBIE 3HAUCHUS CHIIbI

pe3aHus ONpeaeNsIoT N0 GopMyiaMm:

Py = Py, Kp, *Kp, " Kp, " Kp, =3150-1,0-1,0-1,0- 0,5 = 1575 H

P, =

Tabnuua 2.4 - PexxuMsbl pe3aHus 175 epexo/IoB (pe3epoBaHue.

P, Ke, - Kp,  Kp, - Kp, = 9000+ 1,0-1,0- 1,0+ 0,5 = 4500 H.

Ne Ne cragun So, Toas Tys,
nepexona | 00paboTKu N mos. MM/3y0 n, MmN, kB MUH MHH
5 II 10,11, 0,25 800 12,8 16,4 1,23
12, 13,
14
6 II 16 0,12 2500 7,20 5,13 0,32
7 I 7 0,14 474 11,55 22,6 0,76
7 II 7 0,14 504 - 1,06 0
7 III 7 0,1 611 - 1,11 0
CornacHo TmacmopTy CTaHKAa MOIMHOCTE ero jasurarens N = 22,4 kBT,
gonyctuMas cuiga nojauyd P, = 33,4 kH. IlonyyeHHBle 3HaueHMs MeHbIIE

JAOITYCTHMBIX 3HAYEHUM 10 CTaHKY. CHeI[OBaTeJIBHO, YCTAaHOBJICHHBIE PEXKUMBI PE3aHUA

OCyHIECTBUMbI HA JAHHOM CTaHKE.

Omnepauueii ¢gpeszepoBaHue MoOIyueHBl MoBepxHOCTH: 16, 15, 10, 11, 12, 13, 14

(pucyHok 1.16). PexxuMbl pe3anus I8 KaKIOro MepexoAa pacCUUTaHbl aHAJTIOTHYHBIM

06p330M IIPUBSACHHBIM BBIIIC, 3HAYCHHUA KOTOPBIX IIPHBCICHEI B Ta6J'II/II_[e 2.
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Qunepanus pacTa4yuBaHuUe.

Conepxanve onepaiin: o0paboTka MOBepXHOCTH 18.
Bri6op craanit o6paboTku.

Ilo kapte 1 [S] onpenensioT HeOOXOAUMBIE cTaAuK 0OpaboTKU. 1 momydeHus

+0,087
pasMepoB getanu P85 1< , COOTBETCTBYIOMMX 10-My KBalnUTETy, U3 3arOTOBKH 12-r0

+0,5 .
kBanuTeTa P65 53 , HeoOxoaUMO BecTH 0OpaboOTKy 3a OAHY cTajauro: YucToByIO. Ho ¢

Y4E€TOM TMpunycka Ha o00paboTKy creayeT [O0OaBUTH [JBa JOIMOJHUTEIBHBIX
MOJTyYHUCTOBBIX TIEpeXoa pacTauuBaHUs.

Bri6op rinyOuHbI pe3aHusl.

['myOuHbI pe3aHus OBUIN IIOCYUTAHEI B IIPOIlecce pa3MEPHOTo aHAIU3a
TMIPOEKTHOTO TEXHOJIOTHYECKOTO IIpoliecca:

tm = 0,2 mMM;

t3=5,22

- 2><4 MM

['nyOuny pezaHus A MONYYHUCTOBBIX IIEPEeX0A0B MOCYUTAaEM 10 GopMylie:

_ mer

nm— 2 2

Bri6op nHcTpyMeHTa.

0 _Du =Dy =2t -2t _85-65-2-0,2-2-5.22 4,58,

[IpoekTrpoBaHUe peKyIIero MHCTPYMEHTa IPOU3BEICHO B IMyHKTE 2.2.
Bribop noaauu.
JJ1s1 DOMYy4YUCTOBBIX cTaauil 00paboTKu nojgavyy BelouparoT no kapre 10 [5]:
So; = 0,33 MM/06;
Se,; = 0,33 MM/ 06.
I[To xapte 11 [5] onpenensioT nonpaBoyuHble kKo3hGULUEHTH IT1s1 U3MeHEHHBIX
yCJIOBHU pabOTHI B 3aBUCUMOCTH OT:
MEXaHUYECKUX CBOWCTB obpabareiBaeMoro Matepuana Kg = 0,9;
COCTOSIHUS MTOBEPXHOCTH 3aroToBKH Kg = 1,0;
BBUIETA pesia (onpasku) Kg = 0,8;

TreOMETPUYESCKUX TTapaMeTPOB pe3lia qu) =1,3;
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nuametpa netamu Kg o = 1,0;
MHCTpyMeHTanbHoro Mateprana Kg = 0,95.
C yderoM nonpaBodHbIX KOIMOUIIMEHTOB Mo/jady OIPEAEIIIOT 110 Clielyrolleit
dopmyne:
S, =8, K Kg K¢ KgKg Ky (2.17)
Hug nosryunctoBo craguum Nel:
Sy =S, K, K Ky KgK K ==0,33-0,9-1,0-0,8-1,3-1,0-0,95= 0,29 Mm/06.
Hig nosryurcToBou ctagum Ne2:
S = SZ,,KsMKsnKs,sz,KsDKs,, ==0,33-0,9-1,0-0,8-1,3-1,0-0,95= 0,29 mm/06.

J171s1 YMcTOBOM cTaanu oOpabOTKHU Mojjauy BeIOUparoT mo Kapte 12 [5]:

S y =0,3 MM/00.

0
ITo xapte 14 [5] onpenensitoT nonpaBoyuHble KO3(GhULHEHTH Ha MoJavy
YUCTOBOM CTa iU 00pabOTKH JUIsl U3MEHEHHBIX YCIIOBUIA B 3aBUCUMOCTH OT:
MeXaHWYeCKHUX CBOHCTB oOpabatbiBaemoro Matepuana Kg, = 0,9;
BbUIETA pe3ia (onpasku) Kg = 0,68;
paauyca BepmuHbl pesua Kg = 0,52;
KBanuTeTa obpabarriBaemont nosepxHoctu Kg, = 1,0;

KAHEeMaTUYeCKOTO YIJIa B IJIaHE qu’k =1,0;

JuameTpa getanu KSD =1,0.
C y4eToM IOnpaBOYHBIX KO3PPUIIMEHTOB 01a9y ONMPEACIISIOT MO CIe YOS

dbopmyrne:
S =S

o " Ksy " K, " Ks, " Ks, - KS(pk K, =03-09-0,68-052-1,0-1,0"
-1,0 = 0,09 mm/06.
s mocneanet ctaauu oOpaboTKU MPOBOAST MPOBEPKY BHIOPAHHOH MOJAYH IO
obecrnevyeHnIo TpebyeMoil epoxXoBaTOCTH NnoBepxHocTU. [lonaua, nomycrumas mno
mepoxoBatoctd, S, = 0,15 (kapta 25 [5]). C y4eToM monpaBodyHOTo Ko3QOUIHCHTa B

3aBUCUMOCTH OT
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TBEPAOCTH oOpabaTeiBacMoro Matepuana Kg, = 1,10 ;

MHCTPYMeHTabHOTO MaTeprana Kg = 1,0;

BHza obpadorkn Kg = 1,0,

HAJTUYUSA OXJIAKICHUS KS)K = 1,0;

C yuetoMm nonpaBouHbIX KOIQPUIUEHTOB N01a4y MO IEPOXOBATOCTH
omnpeaeNsitoT 1o hopmyie:
S, =S K¢ K¢ K K¢ =0,15-1,10-1,0-1,0-1,0= 0,165 mm/3y6.

Jlist arcToBOM cTaguu 00paboTKH OKOHYATEIHHO MPUHUMAKT MUHUMAJIBHOE
3HaueHUe NoJaun:
S,y =0,09 Mm/3y6.

Br16op ckopocTH pe3aHusl.

PekomeHayeMble 3HauYeHHUsS CKOPOCTH pe3aHMus I MOJYYUCTOBON CTaauu
00paboTku BEIOUpatoT 1o kKapte 21 [5].

J71s momy4nucTOBON cTaanu oOpaboTKu:

Vi, = 188 M/mun;
V%H = 188 m/muH.

OOuuit monpaBoYHBIN KOAXPQUIMEHT HA CKOPOCTh pPe3aHUs BBIUMCISIOT II0
bopmyne:
Ky, =K, Ky Ky KK, Ky Ky Ky, (2.18)

ITonpaBounble KO3pQUIMEHTHI JUISI TOIYYUCTOBOH cTaauu oOpaboTku B

3aBUCHUMOCTH OT:

MHCTpYMeHTanbHoro Mareprana Ky = 1,3;

rpynnbl o6pabareiBaemoctr Matepuana Ky = 1,0;

BUAa 06paboOTKH Ky, = 1,0;

YKECTKOCTH CTaHKa KV]. = 1,0;

MeXaHHYECKUX CBOWCTB obpabarsiBaemMoro Matepuana Ky = 0,8;

reOMeTPUYECKUX NIapaMeTPOB pe3lla KV@ = 1,15;
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TIeproJIa CTOMKOCTH pexywel yactu Ky, = 0,7;
Hanuus oxnaxaenns Ky = 1,0.

Haitnem o0miumii monpaBodHbii ko3¢ duitueHT, o Gpopmyie 2.15:

K, =1,3-1,0-1,0-1,0-0,8-1,15-0,7-1,0=0,83.

OxoHuaTenbHO CKOPOCTh pPe3aHusl TPU TMOJY4YUCTOBON cTraauu oOpadoTku
OTIPENEITAIOT 110 hopMyIIe:
V=VK,: (2.19)
V, =V; K, =188-0,83=156;
Vi =ViK, =188-0,83=156.

CkopocTh pe3aHusl U1 YUCTOBOU cTaaud oOpabOTKH OMpenessitoT mo kapre 22
[5]: Vr,,;, = 370 m/mMun.

[TonipaBouHble KOIPOUITUEHTHI ISl YUCTOBOM CTa/IUH, OIpeseNseMbie 10 KapTe
23 [5], YACICeHHO COBMAIAIOT ¢ KO3 PUIMEHTaMHU TS MOJTYIUCTOBOH CTaIHH.

OO0t mompaBOYHBIM KOX(DPUUHUEHT HAa CKOPOCTh pe3aHdd TPH YHCTOBOU
cragnu obpadotku: Ky, , = 0,64.

OKOHYATENBHO CKOPOCTh PE3aHUsI HA YUCTOBOM CTaJIUM:

Vi =V, K, =370-0,64 =236 m/Mu.

3HaveHus 4acTOTHl BpallleHHs IIITHUH/ENS N JUIs BBIOPAHHOIO 3HAYEHHS] CKOPOCTH
pesanust V olpeiessitor o gopMmyie:

i _ 1000V, _ 1000156
"D, 3,14-65

= 765MuH ';

2 _ 1000V, _1000-156
" D, 3,14.75

= 660MHH ';

n, = 1000V, _1000-236 885

aD.  3,14-85

IIpoBepka BEIOPAHHBIX PEKUMOB [0 MOLIHOCTH MPHUBOJA TNIABHOI'O JBHUKEHHA.
A monyducToBOd cTagud oOpabOTKU TaOJIMYHYH0 MOUIHOCTH pe3aHUs

onpeaenstor o kapre 21 [5]: Nt = 9,1 xBr.
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ITo xapre 24 [5] ompeneistoT MONPABOYHBIA KOAGM(UIHUEHT HA MOIIHOCTH B
3aBHCHMOCTH OT TBepAOCTH oOpabarsiBaemoro Mateprana Ky = 1,05.

TabauuHy0 MOLITHOCTE pe3aHus KOPPEKTUPYIOT o GopmyIie:
N, =N,K,=9,1-1,05=9,6kBr.

CornacHo  1acmopry CTaHKa MOLIHOCTe ero  asuratens N =22,4xBr.

HOHy‘-IeHHbIe 3HAYCHHUs MCHbLIIC AOITYCTUMbIX 3HAYEHUH II0 CTaHKY. CJIGI[OB&TCJII)HO,
YCTAHOBJICHHBIC PCXKHUMBI PE3aHNA OCYHICCTBUMBI HA JIAHHOM CTAHKCE.

Tabmwma 2.5 - PexkuMBbI pe3anus 11 epexoaoB 289.

Ne Ne ctaguun Sos T, Ty,
Ne nios. n,MuH ' | N, kBt
nepexona | 00paboTKu MM/00 MHH MUH
8 II, 17,18 0,29 765 9,6 0,36 1,48
9 I, 17,18 0,29 660 9,6 0,41 1,48
10 III 17,18 0,09 885 - 1,0 1,48
11 II1 16 0,1 800 - 0,3 0,14

Onepanyeldi pacTaudBaHue MOJNy4YeHBl MOBepxHOCTH: 16, 17, 18 (pucyHok 1.16).
PexxuMbl pesaHus IS KaXJOTO TIEpPexXoAa pPacCYUTaHbl AaHAIOTHYHBEIM 00pazoM
NIpPUBE/ICHHEIM BBIIIIE, 3HAUEHUS] KOTOPBIX MPUBE/IEHBI B TabuIle 3.

OnpeneneHre BpeMeHN aBTOMAaTHYeCKON paboOThI CcTaHKa 10 TIporpamMmMe:

T,=T,+T,,=5,63+2,36+10,3+16,9+16,4+5,13+22,6+1,06+1,11+0,92+0,36+
+0,41+1,0+0,3)+(0,3+ 0,19+ 0,14+ 0,17 +1,23++0,32+ 0,76+ 0,42 + 1,48 + 1,48 +
+1,48+0,14)=92,59mun

Onpenenenre HOPMBI LITYYHOTO BPEMEHHU.

BcemoMmoraTenpHOe BpeMs Ha YCTAHOBKY M CHATHE JeTalld ONpeAessieTcs o KapTe
13 [2]. Tyer 4 = 2,5 MuH (n103. 20, un. 6).

BpewMs Ha 3akperuieHHe U OTKperUieHHe ACTalH B CIeUATEHOM MPUCTIOCOOIEHNH
1o kapte 13 [2]. Tye; , = 0,85 MuH (1103. 39, uHz. x).

BcenomorartenbHoe BpeMsi, CBsi3aHHOe ¢ omnepanued no kapre 13 [2].

Tion = 1 MUH.
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BcenomorarenbHoe Bpemsi Ha KOHTPOJIbHBIE H3MEPEHHs COJEPKUT BpEMsS Ha
U3MEPCHHS IITAaHTCHIIMPKYJIEM, JBa W3MEpPeHWs TJaJKWM JIBYCTOPOHHHM KaluOpoOM
pOOKOH, IBa M3MEPEHNS Pe3LOOBBIM IBYCTOPOHHUM KaJIHOPOM MPOOKOH W M3MepeHne
HHIMKaTOPHBIM HYTpoMepoM. (kapta 19 [2]).

T,, =0,22+2:0,24+2-0,37+0,17 =1,61mun.

CyMMapHoe BCIIOMOTraTeIbHOE BpeMsi:

T,=T, +T,,+T,, +T,, =2,5+0,85+1+1,61=596mux .

yerl yer2 W3M,
Bpemsi Ha opraHuU3aIlMOHHOE M TEeXHWYECKOe OOCITyKHUBaHHE paboyero Mecra,
OTABIX U JUYHBIE TIOTPEOHOCTH NMPUBEACHO B KapTe 16 [2]:

— Q0
a, ta_ +a,_ =9%.

opr
OxoHuaTesbHasi HOPMa LITYYHOT'O BPEMEHU:

Ty, =(Ty + T, )(1+0,09)=(92,59+5,96)(1+0,09) =107, 42mun .

OnpeneneHre HOPMBI MOATOTOBUTENHHO-3aKIIOUUTEIEHOTO BPEMEHHU.
Bpems Ha opranm3zallMOHHYIO MOATOTOBKY omnpenensercs mo kapre 21 [3].

T .,=4+9+2+2=17Mun.

Bpems Ha Hamanky craHka, NOPUCTIOCOONEHHH, WHCTPYMEHTA, IPOrPaMHBIX
YCTPOUCTB:
YCTAHOBUTH U CHATH MPUCTIOCOOIEHHE ClIeTHaIbHOE PU3MaTHIeckoe - 12 MUH;
YCTAHOBUTH UCXOJIHBIE KOOPAMHATHI MPUCTIOCOOTeHus - 15 MuH;
BBIOpATh MporpaMmy B naMATh cucTeMbl ¢ YITY - 1 Mun.

Utoro T3, = 28 MuH.

Bpewms Ha n1poGHyto 06pabotKy: Tpp o6p = 100 MuH.

Htoro MMOArOoTOBUTEIIBHO-3aKIKOUYHUTCIIBHOE BpEMI Ha ITApTHIO ,I[eTaJIeﬁi

T,=T,+T,+T =17+ 28+100=145MmuH.

n3l 2 np odp
061_[[35[ HOpMa BPEMCHHU OIIPCACIIACTCA:

T=T, +&=107,42+£ =107,7MuH.
n 600
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Omneparus 020: dpesepnas ¢ UITY.
CraHox.

I"opuszonTanbHO-hpe3epHbIi o6padaTeiBatommii ieHTp Haas EC-1600.

HaCHOpTHBIe JaHHBIC!

Makc. yacToTa BpallleHHs WNuHAeIs, 06/MuH: 6000.

Makec. momHOCTL mnuHaess, kKBt: 22.4.

Makec. yemnue, kH: 33,4.

IIpucnocobieHue - crienyanbHOe.

basupoBanue - B 2-yX KOPOTKHMX MPHU3MATHYECKHX OINOpaxX ¢ 3aKpeluieHHeM

ABYM: TINIaHKaMH. ConepmaHHe OIICpalru - 06pa60TaT1> MMOBCPXHOCTH YKA3aHHBIC Ha

OMnepalroHHOM 3CKH3¢e (pUCYHOK 2.44).

L
{

PucyHok 2.44 - 3ckus netanu a1 onepauuu 020

Pacuer PEXHMMOB pe3aHUA U HOPM BPEMCHH aHAJIOTHYUCH pacueTaM MMPpHUBCICHHBIM

B oneparyu 020. Pe3ynbraTsl pacueToB IpUBE/IEHE] B TAOIHIE .
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Tabauua 2.6 - PexxuMbl pe3aHuii 1 HOPMbI BpeMeHH Ha ornepanuio 020.

Ne Ne ctaguu So, Toa Ty,
Ne ros. n,MuH ' | N, kBT
nepexona | 00paboTKH MM/3y0 MUWH MUH
1 11 1,2,3,4 10,12 1200 7,20 9,2 2,3
2 I 5.7 0.12 1200 6.9 8,9 1,23
3 I 6 0,14 474 11,55 10,2 1,7

Onpezenenre BpeMeHN aBTOMaTHUYeCKOH paboThl CTaHKa 110 NporpaMMe.
T,=T,+T,= (9,2 +8,9+ 10,2) + (1,3 +0,53+ 1,7) =31,83MuH .

OrnipeneneHre HOPMBI HITYYHOT'O BPeMEHHU.

BcnomorarenbHOe BpeMsl Ha YCTAHOBKY UM CHSTHE JIETANIN OIIPe/IesieTcs [0 KapTe
13 [2]. Tyer 1 = 2,5 MuH (n03. 20, una. 6).

Bpewms Ha 3akpeIuieHre U OTKpeIUieH!e AeTalld B clielIMalbHOM PUCITOCOOIEHUN
o kapte 13 [2]. Tye, = 0,85 MuH (1103. 39, una. X).

BcmomoraTenbHoe BpeMsi, CBS3aHHOe ¢ omnepanuelt nmo kapre 13 [2].
Tson = 1 MUH.

BcmomoraTtenbHoe BpeMsi Ha KOHTPOJBHBIE HW3MEpPEHHs] COAECP)KUT BpeMs Ha
W3MEpEHUs WTaHTeHUIUPKYIeM. (KapTa 19 [2]).

Tysm = 0,22 MuH.

CyMMapHoe BCIIOMOraTeIbHOe BpeMs:

T, =T, +T, ,+T,. +T, =2,5+085+1+0,22=4 57vuH .

yerl yer2 H3M.
BpeMsi Ha opraHu3alLlMOHHOE U TeXHHYecKoe oOcHy’KHMBaHHE pabdoyero mecra,
OT/IBIX U JIMYHBIE TOTPEOHOCTHU IIPUBEIEHO B KapTe 16 [2]:

aTex + aopr + aOT.J. = 9%
OKOHLIaTeJ'[BHa}I HOpMa I_HTy‘-IHOFO BpeMeHI/I:
T, =(Ty +T,)(1+0,09)=(31,83+4,57)(1+0,09) = 39,68mun .

Onpenenenre HOPMbI IOATOTOBUTENBHO-3aK/IIOUUTENIEHOIO BPEMEHHU.
Bpemst Ha OpraHM3allMOHHYO IIOATOTOBKY olipefeirsiercs 1o kapre 21 [3].

T.,=4+9+2+2=17Mun.
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Bpemsi Ha Hamajky cTaHkKa, NPUCTIOCOOJIEHWM, WHCTPYMEHTa, IPOrPaMHbIX
YCTPOWCTB:
YCTAaHOBHUTE W CHATH MMPUCTIOCOOIIEHHE CTICIIMATTbHOE TTpU3MaTHIeckoe - 12 MuH;
YCTAHOBUTB UCXOJHBIE KOOPAUHATHI MPUCTIOCOOIEHUS - 15 MUH;
BBEIOpaTh MporpaMmy B naMaTu cucteMbl ¢ YITY - 1 Mun.

Uroro T,;, = 28 MuH.

Bpems na npobHyio 06paboTky: Typ o6 = 60 MHH.

HToro noAroToBUTENbHO-3aKIIOUUTEIBHOE BpeMs Ha MapTUIO AeTanei:

T,=T,+T_,+T =17+ 28+ 60=105Mun.

n3l n32 np oOp
OO611ast HopMa BpeMeHH OTNpeeNsieTcs:

T=T, + Lo _ 39,68 + 105 _ 39,85MuH.
n 600

CpaBHUM IITy4HOE BpeMs JAEHCTBYIOIIETO WM IIPOEKTHOIO TEXHOJIOTHYECKOIrO
npouecca:

T =341,5vun. > T

T, J€HCTB.

=205, 28MuH.

LOT.MPOCKH.
BBI6paHHBIﬁ BapHUaHT MPOCKTHOI'0 TCXHOJOTHYCCKOTO IMpoLecla ABIACTCA Oonee

3¢ QeKTUBHBIM B CPaBHEHUH C ACHCTBYIOILUM TEXHOIOTHYECKAM MIPOLIECCOM.
2.3.5 PacueT motpeGHOro KOJIM4YeCcTBa 000PY/I0BAHUS

OnpeneneHre Kolu4ecTBa M BHIOOP THUIIOB OOOPYHAOBAaHUS JUISL BBINOJHEHUS
JAHHOM  IPOM3BOJCTBEHHON IPOrpaMMBbl  SBIETCss OCHOBHBIM M Haubouee
OTBETCTBEHHBIM BONPOCOM IIPH pacyeTe IEXa.

Ilpu ompeneneHU KoIW4ecTBa 00OPYyNOBaHHUS LIEXOB CEPUHHOrO MPOU3BOACTBA
TOYHBIM CIIOCOOOM pacueT BeleTcs IO KaKAOMY THUIIOpasMepy CTaHKa Ha OCHOBE
NoJicyeTa roI0BoH TPYJ0eMKOCTH 00paboTKHU BeeX AeTalel , 3aKpeIlIEHHBIX 3a JaHHBIM
TUNoM cTaHKa. [IpoekTHBIE pacueTbl OCHOBHOIO KOJIMYECTBA CTAHKOB BEAYT IJIA 2-X
CMEHHOT0 peXUMa paboTHlL.

[ToTpe6GHOE KONMMYIECTBO CTAHKOB JAHHOTO THNA OIpeIeNseTcs o popMyJe:
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TAC Cp — PacUC€THOC KOJIMYCCTBO CTAHKOB JAHHOT'O THUTIApa3sMepa;

T].I.IT—R

TUITOPA3MEpPa B CTAHKO-HYacax,

(2.20)

— TPYJOEMKOCTb I'0JIOBOFO KOJMYECTBA BCEX JeTallell Ha cTaHKaX JaHHOro

@, o5 — ACHCTBUTENBHBIA TofoBoH (GoOHA BpeMeHH pPaboOThl 00OpYyIOBaHUA INpPH 2-X

CMeHHOH paboTe B yacax.

HOHY‘IGHHOC pPacdeTOM KOJIHWYECTBO CTAaHKOB OKPYIULICTCA OO LCIOro 4YHCIa,

Ha3BIBACMOTI'O ITPUHATBEIM YUCJIIOM CTaAHKOB Cn.

Tabnuua 2.7 — Pe3ynbTarsl pacuyeToB MITYYHO-KAIBKYJISILIIOHHOTO BPEMEHH.

Bce naHHBIe U pe3ynbTaThl pacyeToB 3aHOCUM B Tabnuly 7 U TabauLy 8.

HaumeHoBaHue cTaHkoB U uX Moaeneit mo TI1
Hroro
. ST-35(1) | ST-35 (2) EC-1600 | EC-1600 T
5 g - - _ IWT—K
3 2 (3) (4)
M S,
L o
§ g- TLLIT—K TII_IT—K TIIIT—K TILIT—K
3 E
S 8 Ha | Ha | Ha | Ha | Ha | Ha Ha |Hal | Ha
B 2 Ha 1
= = 1 roz. 1 rog. 1 rox. rox. | AeT., | TOL
= ~ 7eT.,
ner., | Op., | ner., | mop., | metT., | 1p., ap., MHH | IIp., 4
MHH
MHH q MUH q MHH q q
Kopnyc 205, | 2052,
600 | 54,8 | 548 | 54,8 | 548 | 56 | 560 | 39,68 | 396,8
151001.2016.122.01.00 28 8
Kopmyc 3[IM.65-35 600 | 55 | 550 | 55 | 550 | 62 | 620 70 700 | 242 | 2420
Kopnyc 31IM.65-40 600 | 50 | SO0 | 50 | 500 | 48 | 480 54 540 | 202 | 2020
Kopnye PJ1.65-35 800 | 53 707 | 53 | 707 | 59 | 787 48 640 | 213 | 2840
Kopnyc PJ1.65-21 900 | 42 | 630 | 42 | 630 | 53 | 795 75 1125 | 212 | 3180
, 12512
Htoro - 2935 - 2035 - 2682 - 3005 - g
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Tabauua 2.8 — Pe3ynbTaThl pacueToB MOTPEOHOTO KOJUYECTBA CTAHKOB.

ITapamertp HaumenoBanue ctaHkoB U ux mozenei mo TI1
ST-35 (1) ST-35 (2) EC-1600 (3) EC-1600 (4)
Cp 0,87 0,87 0,80 0,89
C, 1 l 1 1
N, 0,87 0,87 0,80 0,89

Cpenauil Kod¢p¢UIUEHT 3arpy3Ku oO0OpYIOBaHHS IO YYaCTKY, OTACICHHIO WIH
exy:

_Y'C, 0,87+0,87+0,80+0,89
e Y, 1+1+1+1

=0, 86.

CpenHee 3HaueHWe KO3(D(HUIMEHTa 3arpy3Kd COOTBETCTBYET CEpUHHOMY

TIPOU3BOICTBY.
2.4 Onucanue MIaHAPOBKYU y4acTKa

B Ttexnonoruueckom mnpouecce aetanu tuna "Kopmyc" HCMONB3YyIOTCSA 4YeTBIpe
METANIOPEKYIMX CcTaHKa. [Ipu cozgaHuM MPOU3BOACTBEHHBIX YYAaCTKOB BO3MOYKHBI
IBa BapUaHTa pa3MEIICHUS TCXHOJIOTHUECKOro 000pyI0BaHusA: TMHCHHBIN U KPYyTOBOM.

BreibepeM nuHeiHBIH BapHaHT Kak HaubOonee MNOAXOASAIUUK 1Js1 AaHHOTO
TEeXHOJIOTHUeCcKoro Tmpolecca. [IpenMylnecTBa JTHUHEHHOro crocoba pasMelleHUs
obopyZoBaHUs  CleAyloLue: Haluuue CBOOOTHBIX 30H ISl OOCIy)XKUBaHUS
000pyA0BaHUs;, pallHOHATBHOE pasMelleHre 000pYIOBaHUS ¢ YUeTOM MPSIMOYTONBHON
ceTku KosoHH. OOopynoBaHWe pa3MelllaeM B TIOpSAJIKE WX WCHOIb30BAHUS B
TEXHOJIOTMUECKOM IpoLecce.

Bec 3aroroBku 136 Kr, A ee CHATHA M YCTAaHOBKU HMCIONB3YCTCA MOBOPOTHAA
KpaH-Oanka rpysonogbeMHOCTEiO0 300 Kr. Bo3sie KaXXIoro MeTauIopeKyllero cTaHKa
YCTAHOBJIEHBl MeXKOIepallMOHHBIE CKJIaabl HAKOIUTENM, 3aroTOBKH XpaHATCS Ha
CreLUaNbHbIX MOAJOHAaX. TpaHCIOPTUPOBKA MPOU3BOAUTCS INMPH MOMOIUU PYYHON

TEIICKKH.
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3 KOHCTPYKTOPCKAS YACTb
3.1 IlpoexTupoBaHme U pacyeT CTAHOYHOrO TIPUCTIOCOOIEHUS

3aganue. PaspaGorate koncTpykumio CIT Ha omepanuio peranu “kopnyc”,

(dparMeHT yepTexxa KOTOpOW moka3zaH Ha pucyske 3.1,

pucyHke 3.2.

PucyHnok 3.1 — @parment yeprexa aetaiu “kopnyc” (B ynpolIeHHOM BUE)

Jrtan 1. Pe3yabTaTsl aHAIH32 TEXHOJOTHYECKOH onepalHi

Hear sTrana — BBIABUTHE orpaHuveHHs Ha npoextuposanue ClIl m yTouHUTH
3a/1aud IPOEKTHPOBAHUS.

Crapus 1. Pe3yabrarsl onpeje/ieHdst H YTOYHeHHst o0IUMX cBeJeHHI 00
onepannu. Ha »Tolt cramum HauuHaeTcs GOpPMHpPOBaHWE W YTOUHEHHE 3a/laHus Ha

IMPOCKTUPOBAaHHUC CII ITYTEM BbIABIEHHA orpaﬁﬂqeﬂnﬁ Ha €ro NMpoeKTUupOBaHue.
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AR S

Pucynox 3.2 — OnepauvOHHBINA 2CKU3

[Ipy NpoOeKTHPOBAHUM TEXHOJIOTMYECKOTO Mpolecca o0padOTKH NOBEPXHOCTEN
IeTalll «KOPIYC», ONpeesieH CIeAYIONHi MappyT o0paboTKu JeTalu:
- YCTAaHOBHTB U 3aKPEIUThH 3ar0TOBKY;

- 06p2160TaTL 3aroTOBKY COTVIACHO TEXHOJIOIMYECKOMY IIPOLIECCY.

PucyHok 3.3 — Pe3ynbTaTsl pa3paboTKu 3CKH3a 3arOTOBKH, TOCTYNArONIel Ha

orepanmio

Jacr

151001.2016.122.00.00 13

Usm.

90

Jluct | Ne gokym. IMoanwucn | jlara




Craaua 2. PesyabTarhl pa3paGoTKH 3¢KM3a 3aroTOBKH, NOCTYHammei Ha

BLIMMOJIHACMYIO ONICPALIHIO. Ha a>Ton CTaIun OIPECACITAIOTC TTAPaMCETPhl 3aIr0OTOBKH,

TTOCTYTAIONIeH Ha BRITIOTHAEMYIO ofepalvio. Pesynerat uzobpaxeH Ha pucyHke 3.3.

Craausa 3. PesyabTaThl pa3paboTKHd YNPOUIEHHOr0 ONepaliMOHHOIO0 >CKH3A.

Ha »>Toli ctaguu OIIPCACIIAKTCA TE IIapaMeTpbl OHNCPALHOHHOIO 3CKH3a, BLIITOJTHCHHUC

KOTOPbIX 3aBUCHUT OT KOHCTpyKLmu CIT.

EER
£

$16

$30Y

Pucynoxk 3.4 — Pe3ynpTaTsl pa3zpaboTKH YIPOIISHHOTO OTIEPALIMOHHOTO ICKH3A

Craous 4. PesyasTaThl yrounenus cxemsl odopadorku. Ha sToit crauu

YTOUHAKTCA OCOOEHHOCTH BBIIOIHEHUS OIlepaliur, CBA3AHHLIC C KOHCprKﬂl/Ieﬁ CH,

MyTeM pa3paboTKH BO3MOKHOMN cxeMbl 00paboTKH.

Pucynok 3.5 — Pesynprathl pa3zpaboTKy BO3MOKHON cXeMbl 00paboTkH

Usm.
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Cranus 5. Pe3yabTarsl yrouHeHus 3aaa4u npoektuposanus CIL

B mpotiecce mpoekTupoBaHus HeoOXoaumo paspabortath koHcTpykmuio CIT Ha

oneparmio «®peszepras ¢ UITY» nst 00paboTKM JeTamu «KOPIYC» TPY BbIMONHEHUN

YCJIOBUM, YCTAHOBJICHHBIX Ha cTaauax 1,2,3 u 4.

00pa3oM yZOBIETBOPAIONIAS YCIOBUSM BHIIOTHEHHS TEXHOIOTHIECKOH Orepanyy.

Jtan II. Pe3yabTaThl pa3zpaGoTKu NPpHHUUNHAJIBHON cXeMbl

Heab 3Tana — pazpaborare npuHIMnuaibHyo cxemy CIl, HawtydmmM

Cranus 1. PesyabTarsl pazpadoTku cxembl yeranoBku. Ha 3T1oii craguu

OCYLICCTBIIACTCA TIEPEeXod OT Teopemqecxoﬁ CXEMbI YCTAHOBKH 3arOTOBKH K CXCMC

PacIoONIOKEeHUST YCTaHOBOUHBIX 3JieMeHTOB (YD) B CII (Ha ypoBHE NMpUHIMNHAIBHBIX

PeLleHUN ).

g \

/B0 A

Pucynoxk 3.6 — TeopeTruueckas cxeMa YCTAHOBKH 3arOTOBKU

Usm.

Jluct
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Pucynok 3.7 — Pe3ynbrarsl ananmuza cxeMbl 6azupopanust 3arotosku B CIT

(pa3paboTka TeopeTHuecKuX cxeMm 0azupoBaHMsl)

Pucynox 3.8 — Bo3MoKHbIe BapHAHTHI CXeM YCTAaHOBKM

151001.2016.122.00.00 13

Usm.
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Cragun 2. PedyabTaThl pa3padoTku cxeMmbl 3akpemienusi. Ha stoit craguu
OCYIIIECTBISAETCS MEPEeX0] OT TEOPETHUECKON CXEMBbI 3aKpEIUICHUS K CXeMe 3a)KHMHOTO

(3Y) ycrpotictsa B CI1 (Ha ypoBHe NMPHUHLMITHAIIBHBIX PEIICHUH).
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PucyHok 3.10 — Pe3yabTaThl pa3paboTKu cxeMa 3akperuieHus 3arotosku B CI1
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Cranns 3. PesyabtaTsl pa3paboTKu cXeMbl A0NOJHHTEILHBIX YeTpolicTs. Ha
3TOM CTaMM OCYIIECTBIIAETCS peanu3alys fononHuTenbHbIX Gynkuni CII (Ha yporre
MPUHLMITHAITLHBIX peLIeHMH ).

B naHHOM ciyvae AOMOJTHUTENBHBIC YCTPOHCTBA He NIPeAyCMaTpHUBAIOTCS.

Craana 4. Pesyabrarsl pa3paborku cxembl kopmyca. Ha ostoil cragun
pazpaboTKN MPUHIIMITHAIBHON CXeMBI OCYIIECTBISIETCS] pa3paboTka 3JIeMEeHTOB KopIyca
(Ha ypOBHE MIPUHIMITHATEHEIX PEIUEHUI ).

VYuureiBasg ocoGeHHoctH koHcTpykuuu CII, paspaboTka cxeMbl 3JI€MEHTOB
KOpIyca COBMEIIIEHA CO CTaAuel pa3padoTKu MPHUHIUITHANBHOM CXEMBI.

Craaus 5. PesyasTarsl paspaborkn npunuunaaisHoi cxembl CII. Ha stoit
cTaguy (popMUpyeTcs MPUHLMNHUATBHASL CXEMa ¢ YHETOM Pe3yJbTaTOB, MONYYEHHBIX HA

cramusx 1, 2, 3 u 4 (Ha ypoBHE NPUHLMITHATBHEIX PEIICHMI ).

gﬂi
|

1

Pucynoxk 3.11 — Pe3ynbratsl pazpaborku npuHiunuansHoi cxemst CI1
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Crapns 6. Pesyabrarel ananu3a npuHuunuajsioii cxemsr CII. Ha stoit
CTaJnM pa3paboTKH TPUHLIMNHAATEHONH CXeMbI TIPOU3BOINTCS €€ aHAIIN3.

Awnanmus paspaboranHol npuHUHITHANEHOH cxeMbl CIT (cm. puc.3.7) nokaseiBaer
cleayrolee.

1. B npexncTraBleHHOW cXeMe [IOJHOCTBH) pPeaJl30BaHbl OrPAHUYCHUS,
BbISIBJICHHBIE HA JTAlle aHAJIA3a TEXHOIOIMYECKON onepanuu.

2. IlpegycMOTpeHBbI BO3MOKHOCTH JJII CBOOOIHON YCTAHOBKY U CHATHUS 3T.

3. Her nmpensTcTBUil 1U1sl BRIXOJA MHCTpyMeHTa, cBoboaHoro noasona COX u
OTBO/IA CTPYKKH.

4.  IlpuHuunuanbHas cxXeMa MOXeT OBITh TPHHATAa 332 OCHOBY Oyaymiei
koHcTpykuuu CII.

Jrtan I1I. Pe3syabTaThl onpeseeHus YCI0BHH 3aKpel/ieHAA

3aroroBku (3r) B CII

ear 3Tama — onpejeleHde NapaMmeTpoB 3aXUMHOro yctpoictsa (3Y) ¢
Y4€TOM ero CTPYKTYPBI, HOJYYSHHOH IpH pa3paboTKe NPUHLIUITHATEHONW CXEMEI.

Cragus 1. Peszyabrarsl onpeiejeHdss JHMHTHPYIOUIEro CHJIOBOIO
napamerpa. [lpm pemeHun 53toit 3agaum HeoOXOAMMO U3 MHOXECTBA CHJIOBBIX
napaMeTpoB — CWJI U MOMEHTOB pe3aHHsi — OIpeJe/IuTh TOT W3 HHX, KOTOPHIH

OKa3bIBaeT Hanbouee HeOMaronpusTHOE IeCTBUE Ha 3aTOTOBKY, 3aKperuieHHyo B CIT.

Py

Pz - num. nap.

PucyHok 3.12 — Pe3ynbTaThl onpeaeneHns IMMUTHAPYIOLIETO CUIIOBOTO TTapaMeTpa
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Craans 2. Pesyabrarsl pa3paboTku pacyerHoil cxembl. [Ipu pemenun 5toil
3a/a9M pa3pabaTeIBaeTCs pacueTHasi cxeMa pH Haubosiee HeONATONPUATHOM JIeHCTBHN
CHJTOBBIX TTApaMeTpoB (CHIJI B MOMEHTOB pe3aHusi) o0paboTKH Ha 3arOTOBKY.

1. YcaoBue caBura 3aroTOBKHM Nnpu o6padorke.

Pucynoxk 3.13 — YcioBus casura (IIOBOpoTa) 3aroTOBKU

2. YciioBue yaep:xxanusi 3aroTOBKH npu obpaborke.

-

Pucynoxk 3.14 6 — Ycnosus yaep:kaHus 3aroTOBKU

mpN
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3. PacueTHnas cxema.

2.Myd
Froen Pz

Pucynok 3.14 B — PacuetHas cxema 1iist onpenenerust cuibi W

Cranns 3. PesynbTaTsl onpee/ieHHsl pac4eTHOIO yPaBHEHHSI.

Ilpu pemieHuy 3TOM MPOEKTHOM 3aAa4y HEOOXOJUMO MOMYUYHTH 3aBUCHUMOCTDH (B
o01ieM Bujie) IS ONIPEEIICHUs TEOPETHIECKOH CHITHI 3aKperieHus W.

B cooTrBercTBHM ¢ pacueTHON cxeMoil (pucyHok 3.14 B) ycioBue paBHOBecus

3arOTOBKH IPU 00paboTKe 3aIMChIBAETCS YPABHEHUEM:

SM, =k>M,_, (3.1)
Cmea YASPKUBAKOIIUX 3arOTOBKY MOMCHTOB OIIPCACITACTCA 110 3aBUCUMOCTH!
dM,, =M, +M; (3.2)

rae My, — MOMEHT TpeHHus B TOUKe NMPUIoKeHHs cuibl W; My — MOMEHT TpeHws
B TOUKE NPUIOKEHHS CHIBI peakLuy ormopsl N.
MowmeHTs! My, 1 My onpelensroTes 10 CIeAyIOIIMM 3aBUCUMOCTAM:!

M, =F,l, =f, Wl; (3.3)
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My =l = £, Wl sin(3/), (3.4)
7€ A - YOI IPU3MBL.

CyMMa y1epK1BaloIIMX MOMEHTOB paBHa:

S M, =y Wl + £, We,gsin (%7 ) = W(fwlw +£,1,sin (%)) (3.5)
CyMMa CABHTraroIMX MOMEHTOB PaBHA!
DM, =M, (3.6)

HO,D,'CT&BJDI?I 3Ha4YC€HUs MOMCHTOB B YPaBHCHHEC, IIONIydaceM 3aBHCHMOCTBH JIAI

OIIPCACIICHHA CHIIBI 3aKpPCINVICHUA W:

W(fwlw SN sin(%)) kM, , 3.7)

OTKy/1a:

W= KM, . (3.8)
fyly +fylysin(%)

Cranus 4. Pe3yabTaThl onpejejieHUs NapaMeTpoB, BXOASIIHX B pacueTHoOe
ypaBHeHHe. [Ipy pemeHnn 3ToH 3aiadyyd HEOOXOAHWMO OINPEIENHUTH YETHIpE PYIIEI
NapaMeTpOB, BXOAAIINX B paCUeTHBIEC YPaBHEHUS:

1. PesyabTaThl onpeaesieHus: KO3¢pPHIUEHTA HAASKHOCTH 3aKkpensienns K.

BocnonszyeMcss  aHaNIUTHYECKUM CcIOcoOOM  ompeneneHus  KoddduiueHTa
HaJie)KHOCTH 3aKkperuienus K:
K=K,KK,K,KK.K,=15-1,6-1,2-1,0-1,3-1,0-1,0=3,75.

2. Pe3yabTaThl onpeje/ieHUs 3HAYEHHIT CHJ1 H MOMEHTOB Pe3aHHus.

3HayueHUe CUJIbl pe3aHus ONpeAeIeHO B MyHKTe 1.6:

P = 4500H.

CaBuraromnyii MOMEHT:

M_, = PR =4500-125 = 562500H - M.

Juct
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3. PesyabTaTel onpeaeneHus Ko3pGpUIUHEHTOB TpeHHsA-CUeNJIeHH .

[ToBepXHOCTH 3aroTOBKM TIJIaJIKMe He3aKajleHHbIe; KOHTAKTHBIE TOBEPXHOCTH
TPWKAMHOM TUTAaHKH W MTPU3MBI TNAIKUE 3aKaleHHbIe. YTOINl TIPU3MBI MPHHAT PaBHBIM
A =90°. Ilo nanaeM npunoxenns 113 [3] ycraHoBunu 3HaveHne KorQQUIIAeHTOB:.
f, =011f,=0,1.

4. Pe3y1bTaThl onpeiesieHHs KOHCTPYKTHBHBIX pa3MepoB.

KOHCTpYKTHBHBIE ~ 3JIEMEHTBI  ONpPEAETEHBl C  YYE€TOM  PacloJIOKEHUs

YCTAaHOBOYHEIX 3JIEMEHTOB (pUCYHOK 3.15).

L=

Pucynok 3.15 — K onpeneneHur0 KOHCTPYKTUBHEBIX Pa3MepoB

Paszmep [, = 58,5 Mm.
Pasmep [y = 58,5 mme.

Craans 5. Pe3syabpTaTsl pacueToB KOHKPETHOTO 3HAYEHHS TeOpeTHUECKOH
cuibl 3akpemienuss W. Ilpu peweHun »Tol 3amaun HeoOXOoAMMO ONpeleldTh
pacdeTHOE 3HaUCHHE TCOPETHUUSCKON CHITbI 3aKpeTuieHus W.

[Ipy TNpUHATBIX paHee YCIOBUSIX OlpejiesieHbl Clle[yIoliue I1apaMeTpsl,
BXOJAllMEe B pacueTHoe ypapHemme: K = 3,75, Mg, = 562500 H - mm;
fw = 0,1; fy = 0,1; 1,, = 58,5 mm; Iy = 58,5 mm, A = 90°.
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[TojcTaBIsist 3HAYEHHS TAPAMETPOB B YPaBHEHHUE, MONYYAeM:
) KM, B 3,75-562500
- (%) 0.1 .58.5.sin(90
fuky + iy sin{3)) 0,1-58,5+0,1-58,5-sin (99,

JList nanpHEeNIMX pacueToB npuHsTo 3HaueHue W = 180,3 kH.

A

~180,3xH.

Craana 6. Pesyabtarsl pa3paboTKH pacdeTHOH CXeMbl 3a:KHMHOFO
yerpoiictBa (3Y). Ilpm pemeHdn »ToM 3ajadMl yCTAHABJIUBAETCS CBA3b MEXAY
TeOpeTHYEeCKOH CUITOH 3akperuierns W U napameTpamu cuitoBoro npusoaa (Cllp).

B kauectBe Cllp (a) mpeanonaraercs UCMONb30BATh AMHAMOMETPUYECKHUH KITHOY,

OCHOBHBIMH XapaKTCPHUCTUKAMU ABIACTCH KPYTHHH/If/i MOMeHT Mr.

al o L

A

a) 6)
Pucynok 3.16 — PacuetHas cxema Ui onpeeNieHus apaMeTpoB 3aXKUMHOTO

ycTpoicTsa (3Y)

CornacHo pacyeTHOl cxeme (0) mapamerpaMu 3aXHMHOro ycrpoiicrsa (3Y)
BHUHTO PbIYa’KHOI'O THIIA SABIAIOTCA: JUIMHBI Twied peryara — 11 u 12; taroeoe ycumue Q u

KpyTsui MoMeHT Mq.

Cragus 7. Pe3yabTaTbl onpejeleHMsl pacdeTHbLIX ypaBHenuii. [lpu
pelIeHUH 3TOH 3a1aud HeoOX0MMO TONYIUTh pacyeTHOe ypaBHEHNE (YpaBHEHMS ) i

pacyera mapaMeTpoB 3aKUMHOTO ycTpoiicTa (3Y).
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PacueTHOE ypaBHeHuUe (ypaBHEHHE CHIIOBOTO 3aMBIKAHUSI ) UIMEeT BU/I:
W
Q=—, (3.9)
1M
r7ie 1 — TiepelaTOYHOe OTHOIIEHHE; 1| — KO3 (MUIIMSHT MOJIe3HOTO NeHCTBUS.

dopMya IS ONpeieIeHNs TATOBOTO yeuiust Q onpeesieTcsi 1o 3aBUCUMOCTH:
Q=0,785q, (D*-d’),
riae d - TnaMeTp mroka.

Pacuetnas dopmyna g omnpeneNieHHs OuaMeTpa THIPOLUWIHHIApA IMOCIHe
MOACTAHOBKM 3HaueHWs TiAroporo ycuwiud Q B ¢dopMyny u npeobpasoBaHUi

TIPUBOJUTCS K BUAY:
(D=d)=3 78\?5v in’
> 185(, 1M

Craausa 8. Pe3yabTaThl onpeaeeHusi napaMeTpoB, BXOASIINX B pacueTHbIE
ypaBHenud. [Ipu perernn 3Toif 3a1a91 HEOOXOIUMO OIPeIeTUTh TAPAMETPHI:
— napaMeTpsl pabodeii cpensl (HaBienus) cwiosoro npusomaa (CIlp):
gy = 5,0 Mlla - cneyer npuHUMATh B THAPOINIPUBOAAX HOPMAIBHOTO /IABIIEHHUS.
— K03¢PUIMEHTHI OJE3HOTO NSUCTBUA:
n = 0,95 — ko3dbULMEHT MoJIe3HOT0 NeHCTBUA 32 KUMHOT0 YCTPOHCTBA MPOCTOrO TUIIA.

— [NepcaaToOUYHbIE OTHOILICHW CUJIOBOTO MEXaHHU3Ma.:

i——ll 12. 3.10
12

Craaus 9. Pe3yabTarhl onpe/ie/leHUsi NApaMeTPOB 3a*KUMHOI0 YCTpPOHCTBA
(3Y). Ilpn pemenun »Toll 3amauyd HEOOXOAMMO BBIMOJHHUTH PacueThl NMapaMeTpoB
3aKkMMHOT0 ycTpoiictBa (3Y) m Ha mx ocHOBe BbIOparh Mo ['OCTam wim HOpMasM

napametpst cuiosoro npusoja (CIIp).

HpH pPEUICHUH JAHHON 3aja4u HUCIIOJIB3YETCA METOA IIOCJICAOBATCIIBHOCTH

HpUOIKEHUH.

3azaeMcs OTHOIIEHHUEM JUTHH Iuted peraara: 1, =1;1, =1 . B 3ToMm ciyvae 3nadenue

cunbl Q paBHO (Tipy 3Ha4YeHNUN ¢kl W/2=90,15 xH).

Juct
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W, 90,151

= ’ -0,95=42,82xH.
Q ], +1, " 1+1
Paccuuraem 3HaueHue quameTpa rupommiuHapa npu d = 0:
D= Q = 42820 =104,45mm.

0,785q,, 0,785-5

[To Tabmutie 113.3 [3] ycTaHOBIEHO, YTO CTAHAAPTHEIN AWAMETP THAPOIMIHMHIPA
D = 125 mm. Takoi amamerp onycTuM B npoekTupyeMoid koHcTpykunu CII. TToaTomy

YTOYHUM JINIIb 3HAYCHUC JUaMETPa HUWIHH/IPA € YYCTOM AMaMeTpa IITOKa d=32 mmM.

Do |— & Lqro (22820 a0 100, 24mu.
0,785, 0.785-5

VBenuueHne [auaMeTpa HE3HAaYUTENbHO M TO3TOMY pe3ylbTaTkl pacyeToB
MO3BOJIWIM NIPUHATE CTAHJAPTHOE 3HaUeHHe auaMeTpa nunuHapa D = 125 mwm.

Itan IV. Pe3yabTaThl pacieToB TOYHOCTH 00padoTKH

Hens sTana — omnpeaennts: OyaeT au paspadbaTtbiBaemas KoHcTpykKuus CII
o0ecrnevnBaTh TOYHOCTE 00PAOOTKH, TpeOyEeMYyIO TEXHOIOTHYECKUM MPOLECCOM.

Craaus 1. PesyabraTrhl onpejejieHUsi JHMHMTHPYIOILIEro mnapamMmerpa
TOYHOCTH.

[Ipu perieHure 3Tol MPOEKTHOH 3aAaud HEOOXOAUMO U3 TPYIIIbl ONMEepPaAlUOHHBIX
pa3MepoB M TeXHUUYECKHX TpeOOBaHMi, Ha TOYHOCTH BBINOJHEHUS KOTOPBIX BIHSET
koHcTpykuuss CII, BbIOpaTh TOT mapameTp, BBINOJHEHHWE KOTOPOTO B HaubonbLIeH
CTeMNeHU 3aBUCUT OT KoHcTpykuuu CIT.

B nameil peranmu mnpu ob6paboTke HeoOXOAUMO 0OecHeuuTh BBIMOJTHEHUE
ITapaMeTPOB TOYHOCTH yKa3aHHBIX Ha pUCyHKe 3.17.

Ha ocHOBe aHannW3a yCTaHABIMBAaEM:

— BBINOJHEHHWE IIO3ULUOHHOIO JOMyCKa pacrnonoxeHus orBepetuil 0,8 mm
OTHOCUTeNbHO 0a3bl B 3aBUcHT OT KoHCTpyKumu CIT;
— BBIIOJIHEHHE IIO3ULUOHHOIO JIOIyCKa pacnoioxeHus orsepctuil 0,8 mm

oTHOCUTeNbHO 0a3bl I” 3aBucuT oT koHcTpyKuuu CIL
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Pucynok 3.17 — Pe3ynberaTs! olipeiesieHUs TUMUTHPYIOMIETO NapaMmeTpa TOYHOCTH

Craans 2. Pesyabrarhl pa3padorku pacuerHoii cxembl. [Ipu pemenuu >1oi
3a7laudl HeoOXOIMMO BBISIBUTH OCHOBHBIE MOIPEIIHOCTH, MX (U3UYECKUl CMbICT U

BJIMSHUE HA BBITIOJTHCHHUE IIPOBEPACMOIO IlapamMeTpa TOUHOCTH.

il

G

\ T

B)
Pucynox 3.18 — PacueTHas cxema 111 olpeesieHus OCHOBHBIX IIOTPELHOCTEN

obpabotkn

Jacr

151001.2016.122.00.00 13

Usm.

104
Jluct | Ne gokym. IMoanwucn | jlara




AHaNU3 pacueTHOH CXeMbl [MOKA3bIBAET ClIEAYIOIee: CcXeMa COCTABJIEHA ¢
paziesieHHeM BCeX TMOTPEIIHOCTeH Ha JBe TPYININBI: B BEPXHEM YaCTH TOKa3aHbBI
norpeurHoctH, 3aBucsmue ot CII, a B HHXHEH 9acTH - OT 0COOCHHOCTEH BBITIONHEHNS
TEXHOJIOTMUECKOT0 MpoLecca.

Craaunga 3. Pe3yabTaThl onpeaesieHisi pacieTHOro ypapHeHus. 1lpu pemenun
JTOMW 3a/la4ul OmpejeisieTcss ypaBHeHHe (WIM ypaBHEHHUs) JUIsl pacdyeTa CyMMapHOM
MOTPEIIHOCTH 0OPabOTKH.

OOmwmii Bu ypaBHEHUN:

IO TIpe/IeTFHBIM 3HAYEHUSIM:
AZ = A‘m + Ay.n + Ap.rl + AH.rl ;

BEPOATHOCTHBEIM MCTOOOM:

A=A, +AL, + AL+ A2

H.1. ?

rie: A= kA +A +A +A

.
M °

Ay.n‘ = \/Aén +Af.n. +Ai.n. *

Craausa 4. PesyabTaThl onpeaeseHus NapaMeTpoB, BXOASAIIHX B pacueTHbIe
ypaBHeHnus. Ilpu permennn 3Toi 3a/auu HEOOXOAMMO OMPEENHUTE COCTABISIOIINE
CyMMapHO#M TOTPENHOCTA OOpabOTKM W WX 3HAYEHHS B COOTBETCTBHH C PACUETHOU
CXEMOH.

Cocrtapmsromine cymMMapHoi (4y) MNOrpeliHOCTH 00padOTKH, MOpaXkalollue
TeXHUYecKoe TpeOoBaHHWe MO3ULMOHHBIN NOMYCK pacrosioXkeHue orBepcTui 0,8 MM,

UMEIOT ClleIytollye 3HaYeHHUs:
— norpemHocTh KA = =0
T.K. IPOBEPSAETCS BHINOTHEHNE TEXHUIECKOrO TpeOOBaHuU,;

— norpetHocTs A.= 0,02 yma, oHa onpenenseTcs no Tabiule XapaKTEPUCTUK TOUHOCTU

(dpesepHBIX cTaHKOB (cM. Tabu. 11.4.2 [3]);

Juct
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— mnorpemHocTs A =0, T.K. B HalleM ciy4ae HCIOIb3yeTcsa cTaHoK ¢ UIIY nu
pekoMeHayeTcss A, He YYWTBIBATh B pacyerax T.K. K PEKyUeMYy HHCTPYMEHTY

MPEABSBISAIOTCA TTOBBIICHHBIE TpeOOBaHNUE K H3HOCY;

— mnorpemwHocte A, =0,1-0,8=0,08um (onpeaenena kak 10% pomycka Ha
MIpOBePsIeMBI MapaMeTp );

— TOTpPelIHOCTh Ay, 3aBUCUT OT KoJieOaHWH JUaMETPOB 3aroTOBOK, CIIOCOOOB

MPOCTAHOBKHU PA3MEPOB U YTIIIa IIPU3MBIL:

A = 1D 0,35 =0,25MM;

Zsin(%) ) 2sin(9072)

— [NOTPCUIHOCTD AB_H_ =0 , T.K. CHJIa 3aKpPeIlJICHU 3aTOTOBKH B HAIIPAaBJIICHHUH [IapaMETpa

TOYHOCTH HE HeﬁCTByeT;

—norpemHocTh A, =0 , T.K. OHa y4uTBIBaeTcs npu HacTporku ClI;
An =A+A;+A;  — [OTPEIIHOCTH  PACIONOKEHHS  PEXYLIEro  MHCTPYMEHTa

OTHOCHUTENTbHO YCTaHOBOYHBIX 3JIeMeHTOB (Y D);

A =TH, = (O,lS...O,S)TH =0,15-0,8=0,12 — norpemHOCT, OTCYETA KOOPIAUHAT
U3MEPHUTENHEHON CUCTEMBI,

A, = 0,006 — TIOTPelHOCTE N3TOTOBICHUS LIYTA TIPH TOJIIMHE ILyHa 3 MMm;

Az= 0,02 - MOrpeNIHOCTE YCTAHOBKH (pe3sl 110 MIyIIy;
A,, =0,0585+0,006+0,02=0,0845 mm;
norpemHocth A - =0,25T=0,25-0,8§=0,2 MM - omnpejelieHa ¢ Y4Ye€TOM METOJA
00paboTku kak 1/4 yacTh Aomycka Ha 00paboTKy.

Cragus 5. Pe3yabTaTbl onpeaejieHUsl YCJIOBHH JOCTHXKEHHSI TOYHOCTH
nposepsieMoro_napamertpa. Ilpu penienun 31ol 3a1a4u HEOOXOIUMO:
a) MpOBEPUTh, OYACT U AOCTUTATHCSA TpeOdyeMmas TOYHOCTh 0O0pabOTKH MpPH MPHHATHIX
BBILIE JOMYILIECHUAX;
0) ompenennuTh YCIOBUS OOCTIDKEHHS TOYHOCTH IMPOBEPSEMOro IapaMmerpa ¢ y4eToM

3araca TeEXHOJOTHYeCKON TOUHOCTH O6pa6OTKI/I.

Juct
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ITpousBeneM MoOACTAaHOBKY U pacyeT olpejielieHHbIX Ha CTaaud 4 napamMeTpos:

AL=KkA  +A +A +A  =0+0,02+0+0,08=0,1 Mm;

A, =B AT HA, L =40,258 407 407 =0,25 v

O.1L

Ap=yALEHA 2 HA, A, =40,12 40,257 40,0845 +0,27 = 0,346 mu.

pui
ComocTaBUB pacyeTHble 3HAYEHHS IOTPEITHOCTH OO0padoTKU ¢ JIOIYCKOM,
noiy4vaeM ycinoBus: Ay, =0,346<0,8=T.
AHayM3Upyr0  TIONydeHHBIE  Pe3yJIbTaThl, YCTaHABIWBAEM, HUTO  PacCyUeTH
MOATBEPKAAIOT, UYTO TOYHOCTH MPOBEPSIEMOro napamerpa Oyaet odecrnednBaThCs.
[Tponomxkas aHanu3, oOmpelessieM TapaHTUPOBAHHBIM W OXKUAAaeMbId 3amachl
TEXHOJIOTHUECKOH TOYHOCTH 00pabOTKH.
["apaHTUpOBaHHBEIA 3amac TOYHOCTH 00paboTKH (¢ y4eTOM OKOHYATeIbHOIO
BEIMIOJHEHUS MapaMeTpa oopaboTku - k, = 0,8) paBen:
- abcomoTHoe 3Hadenne [AT]=(1-k,)T=(1-0,8)-0,8=0,16;
- OTHOCUTEJILHOE 3HAYEHHE [AT] = (1 -k, ) 100% = (1 - 0,8)100% =20%;
OrxuiaeMBbIif 3a1mac TOYHOCTH OOPAOOTKH 3/1eCh COCTABIISET:

- abcomoTHoe 3HaueHue AT =T—-A; =0,8-0,346=0,454 ;

- OTHOcUTeNIbHOe 3HaueHne AT = 1 _TAE 100% = 0,8—0,0,346

100% ~ 56,75%.

>

IIpoBepsieM  ycloBUSI  JOCTHDKEHHS  TapaHTUPOBAHHONW  TEXHOJIOTHYECKOMH
TOYHOCTU 00paboTKU:
AT > [AT] =0,454 > 0,16(56,75% > 20%).

CrnenoBarensHoO, IIPOEKTUpYEMAst KOHCTPYKIIUS CII (cTraHO4HOrO
NpHrcIocoOeHus ) 6yaet obecreunBaTh TpeOyeMylo TOUHOCTh 00pabOTKH.

Jtan V. Pesyabrartsl pazpaborku koHerpyknuu CII

Henr 3Tama — paspabotath KoHCTpyKuuio CII Ha OCHOBE YepTeKHO-

KOHCTPYKTOPCKON JOKYMEHTALNH.

Juct
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Cragua 1. PesyasTaThl onpegeieHust YPOBHsI pa3paloTKHM KOHCTPYKHUH
CII. Tlpu pemennyn 3TOW 3aJa¥M HEOOXOIMMO W3 MHOXECTBA YPOBHEH pazpalboTKH
koHCTpyKIuu CIT BeIOpaTh TOT BapHaHT, KOTOPLIA B HaMOONBIICH CTEMEHW OTBEYAET
TpeOOBaHUAM POU3BOACTRA.

[IpyHuMaeTcs pelleHre o pa3padoTKe KOHCTPYKUMU CHELHUATBHOIO0 CTAaHOYHOIO
npucnocobienns (I1_CIT) B Buge tpexmepHoii (3D) Mmogenu.

Cranns 2. Pesyabtatel pazpaborkn xorerpykuun CII. Tlpu pemenuu stoit
3amaun  paspabareiBaercst KoHCTpyKuust CIT B COOTBETCTBUM C MPUHATHIM BBILIE
pelieHneM (cM. ctaauio | JaHHOTO pazjena).

Ha pucynke mnokasassl KoHerpykiusa II CII (a), npenwassadenHoro nis
Kopriyc  151001.2016.122.01.00"  (6).

1t

00paboTkn 3aroToBOK (3r) meranei
[IpucnocobGneHNH COCTONT M3 (a30BOTO KOpIyca, IIMIUICK M 3aKUMHBIX (3aKVUMHBIS
JEMEHTHI) TIIaHOK. B KayecTBE YCTAHOBOYHBIX DIIEMEHTOB  HCIOIB3VIOTCH
MpU3MaTHYeCKHe OINOPHl (KOPOTKHUE MNPU3MbI) ¥ Ui (QUKCHPOBAHHS IOJOKEHHUS
3arOTOBKH B IUIOCKOCTH OCHU BpPALLEHUS HCIONB3YIOTCS TUIOCKHE OTOPBI. 3aKpervieHue

3r MNPOU3BOAUTCS TPUKHUMHBIMH TNUIAHKAMU ¢ MEXAHU3NPOBAHHBIM 3aXKUMOM.

3OXUMHBE 30EMEHMb

Pucynoxk 3.19 — Moaens npucnocoOnenus IS yCTAHOBKH UM 3aKpeTUIeHus AeTanei

Kopnye 151001.2016.122.01.00

Jacr
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3.2 TIpoekTHpoBaHHE KOHTPOJIBHBIX PUCTIOCOOIEHUH

B  kadecTBe KOHTpOJIMpYEMBIX [apaMeTPOB  BBIOMpaeM COOCHOCTh U

napajienbHOCTh TOPLOB NoBepXHOCTel D850 MM (pucyHok 3.20).

[IpucniocobneHne COCTOUT U3 TUTUTHI ¢ TIPU3MATHUISCKAMHU OIIOPaMH Ha KOTOPHIS
yCT@HABIIMBAETCs KOHTpOJHpyeMas JeTalb, cXeMa KOHTPOJIBHOIO IPHUCIIOCOOIICHHUS
n3obpaxeHa Ha pucyHke 3.21. Ha tumre ¢ JByX CTOpPOH YCTAHOBJIEHBI CTONKH
WHJIUKaTOPOB C BO3MOXHOCTBIO HX TMEpEeMEIIeHUst BJIONL OCH JIETATH B 00OMX

HallpaBJICHHA. HBMEPHTCHBHBIC IOYIIBI 3aBOOATCA B ACTallb € OBYX CTOPOH YCPC3

+0.5

OTBCPCTHA @65+0_2 MM. HaCTpaWBarOTCsA Ha KaCaHMUsA ¢ TMMOBCPXHOCTAMH TOPLCB H

OTBEPCTHS [IOBEPXHOCTH @85f323§g MM, BCe 4eThlpe MHAWKaTOpHble ronoBku (M)

BEICTABIIAIOTCS B HyJeBOe TNOJIOKEeHUE. KOHTpodb MPOUCXOOWT IyTEM BpalleHHS
JeTaad B TIPU3MATHYSCKOM omnopel U ¢ukcupopanus mnokazarened HWI. Jeranb
cyuTaeTrcsi TOAHOM ecid pasHOcTh Monyned 3HavyeHud WIT He mnpesbllnaer

KOHTPOJIUpYeMble MapaMeTpEHL.

/ / |7<\:,:v

o

9308
26531
bnd
{
#85
H
i
H
i
H
H
{

i
#9008

Pucynok 3.20 — DcKu3 KOHTpOIUPYEMOH AeTalu
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Pucynox 3.21 — IlpuHipnuanbsHast cxeMa KOHTPOIBHOTO MPUCTIOCOOICHUS

3.3 TIpoexTUpOBaHHUE U pacyeT PeXYIIero HHCTPYMEHTa

3az[aHHe . pacCHUTaTh paCTO‘iHOiI pesen, OCHAILICHHBIN CMCHHBIMU

MHoOTrorpanubsIMe miacTuHaMu (CMIT) cormacHo MCXOTHBIM JAHHBIM.

Hcexoonwvie oanHbie.

NpeaBapUTesIbHO 00paboTaHHas.
Omnepauus: 015 dpezepnas ¢ UITY.

PacTouuTh CTynmeHuaTyo NOBEPXHOCTh, BEIASPKUBAs pa3Meps! (pUCcYHOK 3.22).

Pucynok 3.22 — Dcku3 obpaboTku

Jacr
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Cranoxk: ['opuzoHTaneHo-$pe3epHsblil odpadateiBaronuii nentp Haas EC-1600.

Pexyumii HHCTpYMEHT: pacTOYHOHN CHEelHaNBHBIA, THT KPEeTUTeHUs TUTAaCTHHEI S;
KECTKOCTb TEXHOJIOTHUECKON CUCTEMBI - HOpMasbHas.

PesxxuMHBIe TapaMeTphl:

a) rmyouHa pezaHus t = 4,55 mmM;

6) nogaua S = 0,29 Mm/00;

B) CKOPOCTH pesanmst V = 156 M/muH; n = 660 MuH";
r) cunel pezanus P,=1560 H, P, = 330 H;

1) MOITHOCTH pe3anus N = 22.4 kBr.

Buibop u obocrosamnue mamepuana uHcmpymeHma.

Tak kak MHCTPYMEHT IPOTPECCHBHOM COOpPHOM KOHCTPYKLIMH, TO B KadecTBe
Marepuana kxopmyca peszua npuaumaercs ctanbk 40X ['OCT 4543 ¢ nmocnemyroweit
TepMoobpadotkoit 45...51 HRC, o, = 785 MIla. Matepuan pabodeii 4acTh - TBepABIH
criap kapoug MC7025 ¢ nokpeiTuem u3 kapdbuaa MP7035.

Pacuem xoncmpyxmuenvix napamempos.

Pacuer kpenexHoil uactu. Mcxonss u3 yciaoBuil NPOYHOCTH, OLpeensieM B
3aBUCUMOCTH OT JIEHCTBHS COCTABISAIOLINX CHJI Pe3aHUs pa3Mephl KPerneXkHol yacTu B

omnacHoM cedeHud A-A (pucyHok 3.23).

A-A

Pucynok 3.23 — Cxema omnpeieneHHs pasMepoB CEUESHHUS JIepiKaBKH

Jacr
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2
Px1<(BI6{ ]c (3.11)

TAC B n H - cooTBeTCTBEHHO HIMpUHA 1 JJIMHA YaCTH OIIPpaBKH B OITACHOM CCUCHUH, MM,

1560-

2
15 <(20610 }785;

23400 <231666.

VYenoBre NpOYHOCTU BBITONHSAETCS.
Buibop nnacmunot.
a) Omipeienenye Yncia rpaHel IIacTUHEL.

Yucno rpaHeli IUIacTHHBI onpeaenseTcs no Gopmyne:

360 360

n

=(p,+(p=3+90

=3,87.

OxoHUaTe pPHO  BHIOMpaEM  TPEXTPAHHYH)  IUIACTMHY ¢ TOCHeayromei

KOPPEKTUPOBKOM yIila ¢, [0 3HaueHus ¢, =45°.

0) Beibop tuna mnactunsl: Tpeyrogashas no 'OCT 19056.
O6o3nauenue: 01431 TEGN.

Ocku3 mnactuHbl TEGN nipeacrasien Ha pucyHke 3.24.

20°

$953

Pucynok 3.24 — Dcku3 cMeHHON MHOTOTpaHHOM IIAaCTUHBI

B) ['eoMeTpuueckuie napameTpsi:

Jacr
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¢ =90%a=10%¢, =30%a, =5%y="7°.
r) Onpeienenre yria yCTAaHOBKU MJJACTHUHBI.
YTroJ1 MOBOPOTA OTIOPHON MJIACTUHBI OTHOCUTENBHO MIIOCKOCTH pe3lia:

sin 6.

V101, OnpeIe NI TIONOKEHNE IOCKOCTH MOBOPOTA IIACTHHEL:
tan® = tanasinn/(tana, + tano/cosn),

TJI€ 1) - YTOJI [IPU BEPIIMHE MHOTOTPAHHOM IIJIACTUHBI,

_ 180 —Ifn—z) _180° —3(3—2) 60,
oTCIOIa

tan ® = tan 10° sin 60°/(tan 4° 4+ tan 10° cos 60° = 0,966),
0 = 44°,

tanv = tan 10°/sin 44° = 0,254;

v = 14°
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Hzm. JJluct | Ne aokym. IMoanuce | Mara




4 SKOHOMUWYECKAA YACTD

OueHka NepCcneKTUBHOCTH pa3paboTk. OLeHka NepcleKTUBHOCTU (KOHKYPEHTO-

CrocoOHOCTH) OPOEKTUPYEMON KOHCTPYKLIUY, onpejiensercs no Gopmyne:

m
KN,

—i=1 1
k—m—, 4.1)
> N,
1=1
rae K; — oTHOCUTENBHBIN TToKa3aTeNb KauecTBa, ONpeIesseMbli KaK OTHOIIIEHUE palyio-
HAJIEHOI'O0 YaCTHOI'O HUJIHM pCAYIHUPOBAaHHOTO HEPALIHOHAIBHOTO IMapaMeTpa IIPOCKTUPYEC-
MOH KOHCTPYKUHH K 6a30B0i;N; — koahPpUIIIeHT BECOMOCTH YaCTHOrO IIapaMeTpa, pac-

ITIOJIOKE€HHOTO B paH)I(I/IPOBaHHOﬁ [IOCJIeA0OBATEIIBHOCTH ITapaMeTPOB KOHCTPYKIHH.

_B, _ 3415
'B

=1,66,
205,28 4.2)

n

rae B — T, Becero pelcTByIOMEro TexHoaornueckoro nponecca;B,, — Ty, Bcero npo-
€KTHOI'0 TEXHOJIOTHUYECKOTO IIpolecca.

_B, _ 4147101317 _
> B,, 43202679,17 (4.3)

rae B, — crouMocTs 060pyI0oBaHUS UCIIONB3YEMOro B IeHCTBYIOIIEM TEXHOIOTHUECKOM
npouecce; By, — CTOUMOCTH 000PYIOBAHUS UCIIONB3YEMOTO B IIPOEKTHOM TeXHOIOTHYe-
CKOM TIpoIfecce.

B, _ 508620 _

3

b b

3
B, 490500 (4.4)

rae B; — cToMMocTh MeTammopekyllero HHCTPYMEHTa UCTIOIb3YEMOTr0 B AHCTBYIOIEM
TEXHOJIOTUYECKOM TIpoliecce; B3, — CTOMMOCTh MeTaNIOpeXyIlero MHCTPYMEHTa MC-
IIOJIB3YEMOTO B IIPOEKTHOM TE€XHOJIOTHYECKOM IIPOLECCE.

K4:M: é — 1,25 ,
Ban 4 (4.5)
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rae B, — xonuuecTBo ornepanmii MexaHuuecKoi o0paboTKu B IEHCTBYIOIIEM TeX-
HOJIOTHYECKOM Tipolecce;By, — KoandecTBO ornepaluii MexaHWdeckoW o0pabdoTku B
TTPOEKTHOM TEXHOJIOTHYECKOM TIpOLIEeCCe.

[Ipou3BenemM pacyeT NMepcrneKTUBHOCTH 00padboTku mo dhopmyse 4.1.

L (LI8-1)+(0.96-1)+(1,04-0,75) +(1,25-0.5) _ 4,03 _
1+1+0,75+0,5 325 (4.5)

1,2<1,24<1,4 nepcuekTuBHasg (KOHKYPEHTOCIIOCOOHAs) pa3paboTKa.
PacueT TexHOJIIOrHYeCKOM ceOECTOMMOCTH JETANU MIPOSKTHOTO BapHaHTa TEXHO-
JOTUYECKOTO MPOIlecca.
HMcxonHele naHHbIEe:
- TOJIOBasl MporpamMMa BeIITycKa, mT.: 600;
- Macca 3aroTOBKH, KT.: 136;
- Macca JieTanu, Kr: 45,17,
- Matepuan getaiu: crans 40X;
pexXuM pabOTHI: JBYXCMEHHBIH.
Pacuet cTomMocTH MaTepranoB U3/IeNus TprBe/ieH B Tabnuie 4.1.

Tabnuua 4.1 — CTouMoCcTh MaTepruaIoB U3IEITHs.

Crou-
Crou- MOCTh
Croun-
MOCTD MaTepHa-
Yep- Lenal | Llenal MOCTB
Ne | Mapka Koadrpumu- | Macca Mare- JIOB 3a
Has KI Mare- | KI OT- OTXO/IOB,
n. | Mare- €HT UCTIONb- | OTXO- puana, BBIUETOM
Mac- puana, | XOIoOB, pyo.
. | pHama 30BaHUA | JOB, KT pyo. OTXOJIOB,
ca, KT pyo. pyo. (rp.3 -
(rp.1- pyo.
rp.s5)
rp.4) (rp.6 -
rp.7)
A b 1 2 3 4 5 6 7 8
1 40X 136 0,33 90,83 31 10 4216 900,83 33077
Uroro: 3707,7

Juct
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Jlis pacueTa OCHOBHOH 3apabOTHOM IIAaThl padOYrNX-CTAHOYHHUKOB UCIIONIb3YeTC s

Tabauna 4.2.

Tabmuma 4.2 — YncIeHHOCTh OCHOBHBIX pabovnX 1 (POHI WX 3apabOoTHOI TITaTHI.

Bpewms, mun ' . -
d & 2 s 5 3 T~
5 |2 g |2 TIE S : £ =
L s Bl ¢ |[E= 2 f
= : 2 % - |2 T Elg &2 |B3 T s
= w 2 z & 2 = o | o & X —
g =) o S’ .L: = = % = plen} LO. —_ -~ < < )g Q‘_‘
o, = SO S T o s z2le g 2| % = | &
I P A = H 2|z alg T | xn 4 @
v 154 = o > —~ S < o) Qo <] - E — o +
o T = O e - i S5 lg & |E & o =+ IS
o jan < o L < = = — = = < . ja @' Q o,
b9 > — X &2 a, = 3 A | = < =G =% Q s, o) jam
g £ ) o o = = o T Bl Ele &8 E =G
5 = Z 2 8 | & g |2 &l F |z E Y E
© T = = \Q 3 o
= 5 3 |T 2 = |8 &|° = c g |& &
2 = |5 2 |5 =|% S s = |8z
= ] Q [= et g = = g =
s |£ s |5 g = = 5
o~ = = = = |5 5y = g E
z [ et =% 5 s B
1 2 3 4 5 6 7 8 9 10 11 12
005 | 548 7.3 1 0,13 3 100 | 3354 | 5175 | 2070 | 1086.,75 | 8331,75
010 | 54,8 7.3 1 0,13 3 100 | 3354 | 5175 | 2070 | 1086,75 | 8331.,75
015 112 | 19,22 | 0,17 4 200 | 3354 | 21870 | 8748 | 4592,7 | 35210,7
020 | 50,8 | 6,03 1 0,12 4 200 | 3354 | 9472 | 3788.8|1989,12 | 15250
671242
3aTpatrhl Ha JSKTPOIHEPTHIO CBEACHBI B TAOUILy 4.3.
Tabauua 4.3 — CunoBas 3MEKTPOIHEPTUSL.
Koapdumu-
Ma-
Moumi- €HT ucnonb- | CTOUMOCTD 3aTpaThl Ha
Ho- mmaHoe | KIIJ nnek-
Mo- HOCTH 30BaHUs 1 xBr-u 3JIEKTPO3IHEP-
Mep BMEMS | TpOJBUTA-
ZeNb 3NEKTPO- | MOIIHOCTH SIEKTPO- THIO, py0
olle- Ha ome- | tend, 0,92 -
CTaHKa | JBUTaTe- 3TIEeKTpPO- SHEPTHUH, (rp.3:tp.4'rp.5T
panuu paluio, 0,94
s, KBt JBUTATEJI, pyo. p.6:Tp.7)
MHH
0,8-0,9
| 2 3 4 5 6 7 8
HAAS
005 29.8 0,85 2,92 49,1 0.92 55,7
ST-35
Juct
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Oxonuanue Tadbnuusl 4.3

HAAS
010 ST.35 29.8 0,85 2,92 49,1 0,92 55,7
HAAS
015 EC- 22,4 0,85 2,92 51.85 0,92 442
1600
HAAS
020 EC- 22.4 0,85 2,92 47.03 0,92 40,0
1600
Htoro: 195,6

Htoro: D1eKTposHEprus CUIOBAas:
- Ha ojiHy aetanb 195,6 py6.;
- rojgoBo# Breinyck 117360 pyo.
CToUMOCTB pesKyllero HHCTpyMeHTa puBeAeHa B Tabnuue 4.4.

Tabaunua 4.4 — Pacxoapl o 3KCIUTyaTalluy pexyllero HHCTpyMeEHTa

Hopma
Ilenaza 1l | Ilena3zal pacxosa Pacxox na | 3atpatel Ha

HaumenoBanne un- 1IT. UHCT- IIT. IUIa- | IJIACTUH HA rOA0BOM rojJ10BOM

IInacTina
CTpyMeHTa PYMEHTa, CTHHBI, 1000 u3ne- | BBIOYCK, BBIMYCK,
pyo pyo Ui, T T pyo

CNMG

1. DCLNR 1701 258 50 30 9441
(UE6020)
VNVG

2. DVINL » 1528 677 25 15 11683
(UE6010)
VNVG

3. DVINR 1528 677 20 12 9652
(UE6010)
VBMT

4. SVVBN 509 392 10 ) 2861
(UE6010)
VBMT

5. CtpoiiTex , 100 392 40 24 9508
(UE6010)

Juct
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[Iponomxenne Tabnuiibl 4.4

6. Op. D125 MIT-
NNMU
SUB AHX640- 42629 641 166 100 106729
(VP15TF)
125BOSAR
7. CB. R416.2-
WCMX08 34520 412 16 10 38640
0480L50-41
W83
8. Cs. 880-
32010.088 36430 382 16 10 40250
D065L50-04
425
9. ®p. ISCAR H490
H490E90AX D25- | ANKX 4782 419.9 16 10 8981
4-W25-08-C PNTR
R210-
10. ®p. SANDVIK
0904 14E- 24512 378 100 60 47192
R210-050Q22-09M
PM
11. Ce. MITSUB GPMTO060
14214 356 4 3 15282
TAFM1750F25 204-U2
12. Ce. SANDVIK | FOMX073
15842 410 4 3 17072
880-D2200L.25-03 505-UM
13. Metuux M20
T300 XM1050DA- | - 5780 - 20 12 69360
M20 B150
14. OmnpaBka pacr.
TCMTI110
C5-R825C-AAG 1000 412 2 2 1824
304-PM
053A
W29
15. Onpagka pacT.
Nol 34030/048 1000 259,6 3 2 1519,2
) 425
16. OnpaBka pacr. W29
151001.2016.122.02 | 34030/048 1000 259.,6 9 6 25576
.01 425
17. OmnpaBka pacr. TCMTI110
1000 412 4 3 2236
Ne3 304-PM

Hzm. JJluct | Ne aokym.

TMoanucey |Hata
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Oxonuanue Tabdbnuusl 4.4

18. ®p. pacounas SPMW
100 409 5 3 1327
CFSPR 041S16L 090304
Utoro: - 188175 - - - 396114,8
OIIOJTHUTEJIBHEIE 3aTPaThl Ha PEKYINUI HHCTPYMEHT (25% OT CTOUMOCTH
a P Py PyMeHT (25% 47043,75
HHCTPYMEHTA
Pacxonpl o sxcrutyaraiinu pexxylero MHCTpyMEHTa Ha [OJ1I0BOH BBIIYCK: 443158,55
Pacxonpl o sKcIuyaTalny pexylnero MHCTPYMEHTA Ha OTHO U3IeTIue: 738.6

Pacuet ceGecTromMocTH ASTANIN IPOSKTHOIO TEXHOJIOTHIECKOTO MpoIiecca MPou3-
BeJeH B Tadaule 4.5 4.6 no naHHBIM Tadaul 4.3 - 4.4.

Tabauua 4.5 — Kanekynsius ce6ecTOUMOCTH AeTalH

3aTpatsl
Ne Ha nerans
HaumenoBanue cratbu Ha Iporpam-
ILIL. K UTOTY,
pyo. MY, TBIC pY0.
%
1 2 3 4 5
1 OCHOBHBIE MaTepHabI 4216 80.8 2529.6
2 | TpaHCHOpHO-3arOTOBUTENBHBIE PACXOBI 210.8 1.8 126.48
3 Bo3BpaTHbie OTXOBI { BEIYUTAIOTCS) 900.83 17.2 540.,5
4 TonnuBo U sHEPrUsd HA TEXHOJOTUYECKHE TIETN 195.6 3.8 117
5 | UToro: mpsIMBIX MaTepUanbHbIX 3aTpaT 3721 - 2232.58
OcHoBHas 3apaGoTHast IJIaTa MPOU3BOJACTBEHHBIX pa-
6 111.87 2,1 67,12

douux

JononHuTtenpHas 3apaboTHas I1aTa IPOU3BOACTBEH-
7 16,8 0,3 10,07
HBIX pabounx

8 | OTunciienns Ha COIUATLHBIC HYXKIBI 33,45 0,6 20,07

9 | Utoro: TexHoIOrHUecKas: ce6eCTOMMOCTD 3883,07 - 2329.84

Pacxosbl Ha cofiepKaHue U IKCILTyaTaIuo o6opyao-
10 1088,17 21,1 6529
BaHMs U HHCTPYMEHT

11 | OGmenexoBeie pacxoubl 55,93 1,0 33,56

12 | HUtoro: miexoBas ceGeCcTOUMOCTD 5027,17 - 3016,3

Juct
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OxonuaHue Tadbnuusl 4.5

13 | OGme3aBoacKue pacxoasl 55,94 1,0 33,56

14 | Pacxonap! Oyaymux nepHoI0B 100,54 1.8 60,33

15 | HUroro: npoussoacTBeHHas ceOeCTOUMOCTD 5183,55 - 3110,19

16 | BHenpou3BOACTBEHHBIE PACXO/IbI 155,5 2,9 93,3

17 | Utoro: nonHas (koMMmepueckas) ce0eCTOUMOCTh 5339,16 100 3203,5

3 ITonHast ceGeCTOUMOCTE 3a BBIUETOM TMPSIMBIX MaTepH- 1617.7 ] 570,62
QIBHBIX 3aTpaT
AMOpTI/I3aL[I/IOHHBIe OTYHCIJICHUA MMPOU3BOIATCA €XXEeIoJHO B pasMepe

500 000 py6. 13 aux 100 000 py6. BrimouaeTcst B ce0eCTOMMOCTD I'0JIOBOH IIPOTPaMMEI

kopryca. OcTanbHas cymMmma aMopTU3alioHHbIX oTauciieHud (400 000 py6.) BrmodaeT-

¢ B ce0ECTOUMOCTD JIPYTHX JeTalell, IPpOU3BOJAUMBIX B II€Xe B TEUEHUE BCErO CpOKa

UCIIONIb30BaHUS 000PYA0OBaHUS.

Tabauua 4.6 — Kanekynsiuus ce6ecTOUMOCTH

Ha rogosoii
Ne Ha onny ne-
CraThs pacxo10B BBIITYCK, THIC.
.. Tajkb, pyo.
pyo.
IlepemeHHBIE PaCXOIbI
1 OcHOBHBIE MATEPHAIEI 38 BEIYETOM OTXO/IOB 3315,17 1989,1
OcHoBHas, TOMOJIHUTENbHAs 3apaboTHAS TU1aTa U OTYHCIIEHUS
2 162,12 97,27
Ha COIUATLHBIE HYXKIBI pA00UNX-CTAHOYHHUKOB
3 | DnexTposHeprus cuioBas 195,6 117,36
4 | PacxoAp! O HKCIUTyaTallMH PexkKYIIEero UHCTPYMEHTa 738.,6 443,16
5 | TpaucmopTHO-3arOTOBUTENBHBIE PACXOBI 2108 126,48
Htoro 4506,89 2773,37
VCIoBHO-IOCTOSHHBIE PACX01bI
1 | PemoHT u obciay)uBaHue o00py 10BaAHHS 102,5 61,5
OcHoBHas, TOMOJIHATEIFHAS 3apaboTHAS TUIaTa ¥ OTYHCIIEHUS
2 80,4 48,24
Ha COLMATBHBIE HY)KIBI BCTIOMOTATEeNTBbHBIX pabounX
3 | AMopTuzanus 166,67 100,0
4 | PacxoAp! o MOATOTOBKE pabOTHI (OTeparium) 8.7 5.220
Juct
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Oxonuanue Tabdbnuusl 4.6

5 | Pacxonapl mo TEXHOJOIHYECKOH OCHACTKE 42,97 25,78
6 | Pacxonpl mo Hanmagke oOOpy/I0BaHHS, HHCTPYKTAXKY 4,26 2,560
7 | Obwe3aBoacKUe pacxoabl 55,94 33,56
8 Pacxoab! Oyaymux nepuoaos 100,54 60,33
9 | BHeNpOM3BOACTBEHHBIE PACXOIBI 155,5 93,3
Hroro 717.5 430,49
Bceero 5339.16 3203,86

Llena u3znenus onpenensercs no Gopmyre:

1[=1,5C=1,5.5339,16 = 8008,74 py6.

CpaBHeHI/Ie 0a30BOro u IIPOCKTHOI'O TCXHOJOTHYCCKUX IIPOLCCCOB. I[J'IH CpaBHC-

HHUA KaJIbKYJIIIHUN cebecTONMOCTH ACTalIn 0a30BOro M [MPOCKTHOI'0O TCXHOJOTHYCCKHUX

npoueccoB B Tabauie 4.7 NpuUBeAEH pacyéT KambKyIIUUU ceGecTOMMOCTH JeTanu Aei-

CTBYIOLIETO TEXHOJIIOIUYECKOTO IIPOIIECCA.

Tabnuua 4.7 — Kanekynsiius ce6ecTOMMOCTH JIeTall JIeUCTBYIOIIETO IMpolecca

3aTpathl
No Ha nerane
HaumeHOBaHHE CTATHH Ha Iporpam-
TLII. K UTOTY,
pyo. MY, TBIC pyO.
%
1 2 3 4 5
1 OcHOBHBIE MaTepUATBI 4216,0 2529.6
2 | TpaHCmOpHO-3arOTOBUTEIBHBIE PACXOABI 210.8 126,48
3 | Bo3BpartHble OTXOABI (BEIYUTAKOTCS) 900,83 540.,5
4 | TonuBO U 3HEPrUs HA TEXHOIOTMYECKUE LETH 3247 194,82
5 | toro: npsiMBIX MaTepUalbHBIX 3aTpaT 3850,67 2310,4
OcHoBHai 3apaboTHasl IJ1aTa MPOKU3BOACTBEHHBIX pa-
6 170.8 102.,5
Gounx
JlonmonuuTtensHas 3apaboTHAS IU1aTa NPON3BO/ICTBEH-
7 25,63 15,38
HBIX pabounx
8 OTuurclIeHUs Ha COIUATBHBIC HY KB 51,0 30,65
Juct
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Oxonuanue Tabdbnuusl 4.7

9 | Utoro: TexHomoruyeckas ccbecTonMOCThb 4098,1 2458,86
Pacxonp! Ha coepKaHUe U IKCILTyaTaHIO 000pYy10-

10 1383,7 830,22
BaHWsl U HHCTPYMEHT

11 | OGmieneXoBeIe PacXoIsl 68,93 41,36

12 | Utoro: nexonast cebecTONMOCTE 5550,73 3330,44

13 | Obme3aBoaCKUE pacXxobl 85.4 51,25

14 | Pacxonp! Oynymux nepruoioB 111,02 66,61

15 | UToro: mpou3BOACTBEHHAs CEOECTOMMOCTD 5747,15 3448.3

16 | Brenpon3BoACTBEHHBIE PACXO/IBI 172,41 103,45

17 | Utoro: monHas (KoMMepuecKas) ce0eCTOMMOCTE 5919,56 3551,75
ITonHast ce6eCTOUMOCTD 3@ BRIYETOM MPSIMBIX MaTepH-

18 2068,89 124135
aJBHBIX 3aTpat

CpaBHeHHe TCXHOJIOTHYCCKHUX ITPOLECCCOB IMOKA3BIBAOT KPYTOBBIC AHAI'PAMMBI U30-

OpakeHHBIE Ha pUcyHKe 4.1, 4.2,

Parxofe Byayuy
Obwesssoacne neprogos; 111,02 pacxome; 172,41
paringe; 85,4, )

OBWEHEXDBIE
pacxoan; 68,83

DTCaeHUA NS
LOUVRREHEIE
e 51 .
Honoanurenchss
sapaboTyas naAata
TIROUSBOACTERHMIX.
gabowe; 25,63

Ocrownan 3epabUTHER NABTS
OROWSBOACTESHHBIR
patiosux; 170,8

TpercRopTHO-
SEPCTOBHTEALHbIE PRCROAYT
2108

PI/ICYHOK 4.1 — CebecTONMOCTD ACTall 0a30BOro TeXHOJIOTHYECKOIO [mpoLecca
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o a Pacxiga 6
pocKonet 55,04 _ TEPHOA08; 100,54

pacsuast 155,5

LOUMBABHRS )
HyRaw; 33,45

fApnompteasses
sapsbornan nasre
POUIBOAC IBEHIGIX

pabouyx; 16,8

OcnosHan 3apatoTnas
FIARYE FPONIROACTEENNLK

patouax; 111 87

TPOHERORIHG-
BBrOTOBHTEABHIE PRCXORRL
2303

PI/IC}/HOK 4.2 — CebecTOUMOCTD ACTalll IIPOCKTHOT'O TEXHOJIOTHYECKOTO IIpoLecca

Ananu3 0e3yObITOMHOCTH IpoekTa. Touka 0e3yOBITOMHOCTH 00BEM B MPOU3BOI-
CTBE pacCUMTHIBACTCS MO AAaHHBIM TaOmuubl 4.8 U popmynam (4.1) u (4.2) cooTBETCT-

BEHHO, YYHUTBIBAIOIIUM 3aBUCUMOCTb OOBEMOB peanusauuu V, u oOIIMX MOIHBIX H3-
nepxek C oT 00BEeMOB U pealnu3alii B HATYpaIbHOM BbIpaXkeHuu A, [3].
V,=LIxA, =8008,74x600=4805244 py®. (4.6)
C=a A +B=4506,89-600+ 430490 = 3134624 py6. (4.7)
rae 1] — nena uznenus, py0./mr.; C - cebecTOUMOCTh BhITTycKa, py0./rox; A, - rogoBoi
00BbeM BBIMyCKa (apryMeHT BBIMTyCKa), IIT./TOA; a - IEPEMEHHBIE N3CPKKU HA €ANHULLY
MPOAYKIWH, py0./IIT.; B - MOCTOSIHHBIE U3ASPKKU HA BECh BBIMTYCK, py0./TOI.
IT.=11-a-b=8008,74-4506,89-717,5=2784,35 py®.
[1=V -A-B=4805244-2773370-430490=1601384 py6.
b+I1.=717,5+2784,35=3501,85 py6.
B+11=430490+1601384=2031874 py0.
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Tabauua 4.8 — AHanu3 6e3yObITOYHOCTH

Cymma
Ctpykrypa B %
ITokazarenn Ha nporpammy,
Ha ngerane, pyo. K II€HE
TBIC. py0.

I{ena 8008,74 4805.24 100
ITepemenHble U3ACPAKKH 4506,89 2773,37 57,71
BasoBast mapika (BKJI21) 3501,85 2031.87 42.28
ITocTosHHBIE U3AEPKKH 717.5 430,49 8,96
[Ipubpub 2784.35 1601,38 33.33

Peurast ypaBHenus (4.6) u 4.7) , Noay4YuM KPUTHYECKUH 00BbeM MPOU3BOACTBA B

HaTypaJlbHOM BbIpakeHHH, hopmyna:

Amin= B = 430490 =123m’y .
IT-a 8008,74-4506,89 roJ

WnmrocTpanueil nNoydeHHOTO pellieHus CIyXUT rpaduk 6e3yObITOYHOCTH, PUCY-

HOK 4.3.
Q’
pyd /20 }
Toska -
SeaydhmosHocmu g=UxN
4805 2044
[Tpudeine

L=aN+B

3034 624 — / — /

R =g |
{ }

Nkp Nr r

123 600  wm/z00

Pucynok 4.3 — AHanuz 6e3yOBITOYHOCTH MIPOU3BOICTBA

Juct
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Jns ouenku nosydeHHoro 3Havenus A (N,,) HEOOXOOUMO paccUUTaTh OTHO-

CUTEJIBHBIN 3amac MPOYHOCTH 1o (hopMyJie:
g=AcAmin 100, 600-123 100%=79.5%.
A 600

T

3amac MpOYHOCTH MOKAa3BIBAET, YTO Ha 79,5 % MOXKHO CHU3UTH 00BEM IPOU3BOJ-
CTBa U pean3aliy NpoayKIuu 6e3 yrpo3bl (PUHAHCOBOI'O TOJIOXKEHUS IIPEIPUSITHS.

OnpeneneHre BeTUYWHBI KaMUTATBHBIX BiIoXeHW. B ofuiem ciyuae kamuranb-
HbIE BJIOYKEHHS (MHBECTHUIMH) B opranusanuio pabot (Kgy,) Mo BEIyCcKy HOBOU mpo-
AYKLHMH ONpelesstoTes o hopMyie:

K., =K, +K ;+K

cyM

(4.8)

copn
rie K, — mpsAMble KanuTanbHble BIOXeHHS, pyO.; Ky - MUHEMaIbHO HeoOXoauMble
00opoTHBIE cpencTBa, pyod.; Keopy - CONMPIKEHHBIE KANUTATBHBIE BIOKEHHS, PYO.

IIpsiMble KanmMTaIbHBIE BIOXKEHHS OIPEIEISIOTCS 110 popMmyie:

Knp=(0,5. . .0,9) -C_.-A =0,5-5339,16-600=1601748 py6.

non
Cymma (K5 + Keopn) mpeBocxomut Ky, B 1,5...4,5 pas. B ciay4ae HesHauntens-

HBIX KOHCTPYKTHUBHBIX H3MCHEHHMH UMH MOKHO npeHe6pqu.

K, +K,,.=1,7- K, =1,7-1601748=2722971,6 pys.

copr

K., =K, +K+K,,,=1601748+2722971,6=4324719,6 py6.

cyM
Pacuetnas (uncras) npubsuis [1, onpenensercs no popmyie:
IL=I; -k, (4.9)

rae Ilg — 6Ganancopas (oO1mas) npuObLb; k, ; - KO3 GhUIIMEHT, YUATHIBAIOIIUHA HAIOT Ha
npudbLb, k= 0,95.

banancoBas (oOmast) mpHOBLTE OT peajH3alldd MPOIYKUUH OIpenenseTcsl Kak
pa3HOCTh OTHYCKHOM UeHBl m3menus (Ll,.,) ¥ TIaHOBO# ee monHOH ceGecTOUMOCTU

(Chon) € yUETOM IOZ0BOM ITPOrpaMMBI BBIITyCKa, 10 QopMyJe:
H6 =(LI0T1'[ -Cnon )Ar * (4‘ 1 O)
IT =(8008,74-5339,16)-600=1601748 py6.

Juct
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Cpox oxymaeMocTH orpesensercs no Gopmyle:

oo Koy 43247196
"I 4D, 1601748+100000

avop

2,6 roja.

Cpok okynaeMocTu uzzienus 2 roja 7 Mecsiles.
JIJ1sl MITFOCTPALMM TIOYYEHHOTO PeLlIeHUs He0OX0UMO MOCTPOUTDb Ipaduk cpo-

Ka OKyIaeMOCTH, pUcyHoK 4.4.

foxody,
IOMPOTH
pd foxat

ABO5 2 e e e
432677

3BEYy— — — — —

Tos2e0ile 7 recaueh

|
|
|
|

|
l
|
}
7

H 3

2006

Pucynox 4.4 — I'paduk /ieHEKHBIX TOTOKOB

Juct
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5 BE3OITACHOCTD JXM3HEAEATEJIbBHOCTHU

AHauz mMexHo102U4ecKozo npouecca HA HaAU4ue ORACHbLIX U GPBOHblx

HPOU3800CHIBEHHBIX (HaKmopoes

3aroroBka kopnyca 151001.2016.1232.01.00 nonyuyeHa MeToO0M rOpsAYE€KaTAHOIO
npokara. Marepuan 3aroroBku — Cranp 40X. Macca 3arotoBku cocrtasisier 136 kr,
Macca rotoBoi geranu — 45,17 kxr. 3aroroBka umeet GopMy IWIHHIPA, A/ €€ XPaHEeHUS
Y TPAHCIIOPTHPOBKH UCTIONB3YIOT ClIeLHaIbHBIE TAIJICTBI.

B cnpoekTrpoBaHHOM Texmporecce A 00pabOTKH KOPITyca NPUMEHASTCSA:

— TOKapHO-PEeBOJbBEpHBIN 00padatsiBaromuii neHtp HAAS ST-35;

— BepTUKaJIbHO-(hpe3epHbIi oOpadaTeiBatommii neHtp HAAS EC-1600.

B kadecTBe TpaHCIOPTHOrO 00OPYAOBAHMS MPUMEHSETCS:

— py4Has TelexkKa;

— MoBOpoTHas KpaH-Oanka Q = 300 kr.

3aroToBKa mnepeMmellaeTcs MeXAYy CTaHKaMU C MOMOILIBI PYYHOH TeleXKd Ha
CIleLAaNIbHBIX MTOAIOHAX.

Bce npumensemoe obopynopanue cootBercTByeT ['OCT 12.2.003-82 CCBT
«ObopynoBanne npomsBojcTBeHHOoe. OO0mue TpeGoBanus OezomacHoctu» u ['OCT
12.2.009-80 CCBT «Cranku wMetamnoobpabaTeiBarone. OOmme TpeboBaHHS K
0e30MmacHOCTH», 3HAYHWT, HAa 3TOM OO0OpYJOBaHWUM YPOBEHb IIIyMa W BUOpaiuu
COOTBETCTBYET HOPMATUBHBIM ITOKazaTessiM. Crie10BaTelIbHO, MEPOIIPUATHS U CPEJICTBA
3alllUTHI OT BO3ACUCTBUS IIyMa U BUOpaLlK B JAHHOM IIPOCKTE HE TIPUBOIATCA.

Cranounsle mnpucnocodneHuss cootserctBytor [OCT 12.2.029-88 CCBT
"Cuctema cTaHmapToB Oe3omacHOCTH  Tpyaa. [lpucrnocobiieHus  cTaHOUYHBIE.
TpeboBanusi 6e3omacHOCTH" W He MPEACTABISIOT OMACHOCTH, TaK Kak Mpu obpaboTke
JeTalnd Ha BepTHKaJIbHO-(ppe3epHOM oOpabaThiBarollleM LIEHTpPe W TOKApHO-

peBOIBBEPHOM 00pabaThIBArOIIEM IIEHTPE JBEPIBI CTAaHKA HAXOASATCH IOCTOSHHO
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3aKPbIThl, CTOUT aBTOMATUYECKUH JATUYUK, KOTOPbIH MIPU OTKPBITHU ABEPIIBI OIOKUPYET
paboTy cTaHka.

B kaugectBe COX B mpoiecce MeXaHMIeCcKOl 00paboOTKH Ha METANTOPEKYIINX
crankax TnpuMeHseTcs Blasocut 2000  Universal. 310  KoHIEHTpaT  ans
METAJIIOPEKYLINX CTAHKOB, BOAOCMELINBAEMBINA, HE COAEPKUT CePHBIX U (HOCHOPHBIX
COe/IMHEHUH, Ha OCHOBE MUHEPAILHOIO MacJa.

I[To wumeromeiics wuHbopmanuy, Blasocut 2000 Universal He oka3bIBaeT
HeOIAronpusITHOrO BO3JEHCTBHAS HA 3/I0POBbE I[PH MPABHIBHOM OOpallleHud |
ucrnions3zoBanuu. He tpebyeTrcss 0coObIX Mep NpelOCTOPOKHOCTH, 32 HUCKIFOYEHHEM
COONIOACHUS TPABUJ JIMYHOW TUTHMEHBI, BKJIIOYAs CTUPKY 3arpsA3HEHHON MpoayKTaMu

OOCKABI U MBITHEC 3aIrpA3HCHHBIX YHACTKOB KOXKH BOJIOM C MBLIOM.

Meponpuamusn u cpeocmea no co30aHuI0 6e30NACHBLIX U DE36PEOHBIX YC108UI

mpyoa

K HOpMupyeMbIM NapamMeTpaM MHUKPOKIMMaTa B IMPOU3BOACTBEHHBIX YCIIOBHAX
OTHOCATCSA CIASAYIOIINE MapaMeTphl:
- TeMIepaTypa Bosayxa t, ’C;
- OTHOCHTE/IbHAs BIaXKHOCTB, %0;
- CKOPOCTB JIBHKEHUS BO3/Tyxa Ha pabouem Mecte V, M/c;
- atMocdepHoe narnenue P, I1a.

[lo mpaBuinaM oOXpaHbl TpyJda Ha MNOPEJIPUATHSX U B OpraHU3alMsIX
MawnHocTpoeHus (ITOT PO 14000-001-98) [9] cootBeTcTBYeT cpennedi Ila kareropuu
TSDKECTH paboT— sHeprosatpaTthl mo 200 kkam/4. [nsg DaHHOH KaTeropHH OMpeIcTHM
onTuMainbHble (Tabnuna 1 [9]) u momycTumble 3HaueHus (Tabnauua 2 [9]) TeMnepatypsl,
OTHOCUTEJBHOM BIQXHOCTH U CKOPOCTM JBWJKEHHs Bo3dyXa B paboueil 30He
NPOU3BOACTBEHHBIX TOMEILIEHHUH.

OnTuManeHBIMHU yCIOBUSIMU MUKpokiuMaTa s [la kaTteropuu paboT B pazinuHoe

BpeMs roJa sSABJISIFOTCA:
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- s paboThl B X0JoHOE BpeMs roja (temieparypa Humxke +10°C) — aT0
t=19-21°C, BraxxrocTs Bozyxa 60-40% u V < 0,2 m/c;
- s paboTel B Temyioe Bpemsl roja (temneparypa Bbeime +10°C) — s3to
t=21-23°C, BnaxxHocTs Bo3ayxa 60-40% u V < 0,3 m/c.
JlomyCTUMBIMHU yCJIOBHSIMU MHKpokiumaTa ans lla kateropum pabot B paznuuHoe
BpEMsI r0J1a SBIISIFOTCS:
- st paboThl B XOJOJHOE BpeMsi rojga — 3To t = 19-25°C, BIaXHOCTH
Bozayxa 75-55% u V < 0,3 m/c;
- s paboThl B Terioe BpeMs roja (Temnepatypa Bbine +10°C) — ato 18-
27°C, BIaXXHOCTH Bo3ayxa 75-55% u V= 0,2-0,5 m/c.
BrinmonHenne »TUX HOPM JOCTUraeTcs IMPH  OCYILUECTBICHHUU CIEHYIOLIUX
MEpPONPUATUM:
- BEeHTUNISIIIUSL  (TIPUTOYHAS, BBITSDUKHASL, €CTeCTBeHHAs, BO3JAYIIHAS |
TeIJIoBas 3aBeca);
- KOHJIWUIUOHUPOBAHUE;
- OTOIUICHUE.
Ilpu wucnonpzoBanuu COXX HeoOxogumo TpeaycMaTpUBaTh  CIACOYIOLIHE
MEepOTPUATHSL:
- pa3pelleHne CaHUTapHOTO Haa30pa Ha coctas npuMensemon COX;
- cootBeTcTBUE COX Tpebosanusm ['OCT 12.3.025-80 CCBT «Ob6pabotka
MeTauoB pe3adueM. O0mue TpeboBaHUa O€30MacCHOCTH;
- IIeHTpaIM30BaHHOe npurorosieHue u nojgada COX k crankam;
- co0uTo/IeHNe MIEPHOAUTHOCTH 3aMEHBI U IPOoMBIBKH cocyioB COX;
- 000py/I0BaHNE CTAaHKOB CIEIUAIBHBIMA COOPHHKAMH M OTPaKISHHUIMH,
AKpaHaMHU JJIs1 3aLUThI;
- HaJIMYHue BEHTHISIINH,
- UCIIOJIH30BaHUE PaboYNMU CIIEIUATBHBIX KPEMOB U T1ACT;

- ITPpOBEACHUE CAHUTAPHBIX I/IHCTp}/’KTEDKef;I.
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JUiss  3alMThl  OT  Pa3IMYHOrO poOJa ONACHOCTeH B pa3paboTaHHOM
TEXHOJIOTHUECKOM TPOTIECCe MPEyCMOTPEHBI CIICAYIONINE BUIBI 3aIINATHI:
- JABWKYIIMECS YACTH CTAHKOB M MEXaHU3MOB YKPBITBI COOTBETCTBYIOIUMHU
OrpakIeHUAMHU:
a) KOHCTPYKIMHM OTpa)XJaloIIUX YCTPOHUCTB JOCTATOYHO IPOYHBI, HAAEKHO
3aKpeIUICHBI;
0) orpaxACHUS UMCIOT PYKOATKH AJIs YAOOHOro U O€30MacHOTO yAep)KaHUA UX MPH
CbEME U YCTAaHOBKE;
B) BHYTPEHHHE IIOBEPXHOCTH 3AIUTHBIX JIBEpel], KPBIIIEeK, OrPAXKAECHUH U
NoCcaJIoYHbIe MeCTa /ISl HUX OKpAIlleHbl B SPKO-KPACHBIH IIBET;
r) OTKpHIBalOIIMecs B TedeHue pabodero JHS 3allUTHBIE  OCPaXIECHUS
cOIOKUPOBAHEI C MYCKOM CTAHKa;
- HaJM9He ¥ UCTIPABHOCTH WHUBHUIYAIBHBIX CPEJICTB 3aIUTHI: CIIIIOAeK A,
Cren.o0yBb, TOJIOBHBIC YOOPEI.
Oprasu3allnoHHbIE MEPOTIPUATHUA OT pa3eTalomencs CTPYKKH:
= CTAaHKM OCHAIAIOTCA SKpaHAMH, HAAEKHO 3alUINAIOIIAMU pabovux OT
paszieTalomencs CTpyKKH, CIy4YalHO MMOJOMaBIICToCsl HHCTPYMEHTa;
- ’KpaHbl COMOKUPOBAHBI ¢ MyCKOM CTAaHKa;
— Ha CTaHKaX, He HUMEIOIINX dKpaHa, padoure 00sA3aHBl HAJIeTh YAOOHBIe, He

MelIaIne padboTe OUYKH.
Meponpuamusa no siekmpodeszonacHocmu

DJNeKTpUYecKUii  TOK  OKa3blBaeT  TEePMUUECKOE,  DIIEKTPOIUTHUYECKOE U
OHOJIOTUYECKOE BO3IEHUCTBHE.

Cornacao “IIpaBuiam yCTpoMCTBa 3JEKTPOYCTAHOBOK  TIOMCIICHHE y4dacTKa
OTHOCHUTCS K 0COD0ONaCHOMY € TOUKH 3pEHUS 3NIeKTPOOE30MacHOCTH.

OcHOBHBIE IPUYUHBI HECUACTHBIX CyYaeB OT BO3JEHCTBUS IMEKTPUUECKOTO TOKA:

— CcllydailHO€ TMPUKOCHOBEHHE WM NpUOTIDKeHHEe Ha OINAcHOE pacCTOSHUE K

TOKOBECOYIIIUM YaCTAM, HAXOIAIUMCH 11O HAIIPSXKECHUEM,
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MOSBJICHUE  HANpPsOKEHUST HAa  METAUIMYECKUX  KOHCTPYKTUBHBIX — YaCTIX
DIEKTPOOOOPYIOBaHHUS — KOXyXaX, Kopmycax © T.JI. — B pe3ylbrare
MIOBPEK/ICHUS U3OJSILUANA U JIPYTUX [IPUUUH;

TIOSIBJICHUE HAMPsHKEHUs] HA OTKIIOUYEHHBIX TOKOBEIYIIMX YacTsiX, HA KOTOPBIX
paboTaroT JIIOIN, BCIISICTBHE OLTMOOYHOTO BKITFOUCHHUS YCTAHOBKH;
BO3HHUKHOBEHHE IIArOBOTO HAIPSDKEHUsI HA MMOBEPXHOCTU 3€MJIM B pe3yJibTare
3aMBIKaHUs TIPOBOJIA Ha 3E€MJTIO.

B cerax ¢ rmiyxo 3a3zeMIEHHON HEWTpalbld, B Ka4eCTBE 3alUTHON Mephl,

NpUMCHAIOT COCANHCHUC KOPIIYCOB 3J'I€KTpOO60py,Z[0BaHI/I$[ C HeﬁTpaHBIO HCTOYHHKA

NMUTaHUs (3aHyJleHHe), UTO obOeclneyuBaeT OBICTpOe OTKIIOUEeHHE MOBpPeXAEHHON

YCTaHOBKH 1 Y4aCTKa CCTH.

OcHOBHBIE TeXHUYECKHE MEPOIIPpUATUA H CPCACTBa 3alUUTEI OT IIOPaAXCHHS

AJICKTPHYECKUM TOKOM:

W30JISIMS TOKOBEIYIIIUX YacTe;

HEJOCTYIMHOCTb TOKOBEAYILMX YacTei;
pasMelleHre I1eKTPUUECKHX MPOBOIOB B Tpydax;
NIPUMEHEHME 3allUTHOrO 3aHyJICHUA;

IIPUMCHCHHUC OJCPCBAHHBIX TPAIIOB Y CTAHKOB.

OcHoBHEIE OpraHU3allMOHHBIC MEPOIIPUATHA:

B

00sA3aTeNBbHBIA KOHTPOIb HAJIWYMs HCIPABHOCTH 3aHYNEHUA OOOpPYAOBAHHS M
W30JIMPYIOLLETro Tpamna y CTaHKa;

3alpelleHue PeMOHTa 3NEeKTpPooOOPYIOBaHNA U BCKPBITHE IEKTPOLIKAGOB HE
aTTeCTOBAaHHBIMU PAOOTHHKAMU;

NpUBJICYEHHE K PEMOHTY 3JIEKTPOOOOPYIOBaHUs aTTECTOBAHHBIX CIELHAIUCTOB-
3JIeKTPHKOB;

WHCTPYKTaX pabovuXx.

tTabnuue S.1 yka3aH XapakTep HeHCTBUs JJIEKTPUUYECKOTO TOKAa Ha OpPraHu3M

YCJIOBCKA.

Juct

151001.2016.122.00.00 713 131

Usm.

Jluct

Ne 10KyM. IMoanuce | Mara




Tabauua 5.1 — Xapaxrep AelCTBUS JIEKTPOTOKA

Benanuuna Toka, MA
JleiicTBUE TOKA XapaxkTep BO3/1eCTBUS
Ilepemennsniii | ITocTosiHHBIN

[Toporossii, Bri3biBaeT ouryTumoe
0,6-1,5 6-7
Ol TUMBIH paszpaxkeHue opraHuzma
CuiibHBIE CYJIOPOTH MBIIIIL PYK,
IToporossii,
10—-15 50-170 KOTOpPBIC YETIOBEK IPEOAO0JETh He
HEOTITYCKHOM
B COCTOSIHUH
IToporossii, Bo3szaelicTBue Ha MBIy cepaua,
100 300
(hUOPUNATIHOHHBIN BO3MOXHA €T0 OCTAHOBKA

Hpoekmupoeauue UCKYCCMIBEHHO20 0CBCULEHUA HA YHACHKe

[Ipy NpoeKTUPOBAHWU HMCKYCCTBEHHOTO OCBEIIeHUs ydacTKa BBIOOp THUIA
HUCTOYHHKOB CBeTa OOILIEro Ha3HAUYeHHs MeXaHUYeCKHX LEXOB C HOPMalbHBIMU
YCIOBUSIMU Tpyaa 3aBUCUT oT CIIPOEKTUPOBAHHOTO MOMEILIEeHHS.
HeynoBneTBopuTeIbHOE OCBEIIEHHE MOXET IMPUBECTU K YXY/IINIEHUIO 3PEHMUSI.

Ha nanHoM yudacTke mpoucxoauT obpaboTka jeraniei, cBf3aHHAs C KOHTpPOJEM
MpeAeNbHBIMA KaluOpaMu 3TO OTHOCUTCS K IVa kaTeropum 3puUTENbHBEIM paloT.
Koagduunents: otpaxenus : notonka r, = 30 %, cren r, = 10 %. Pazmeps!
nmoMeteHus: JiuuHa A = 40 M, mupuna B = 18 M, Beicota H = 9,6 m.

CrpoeKThpyeM CUCTEMY OCBELIEHUS 11l y9acTKa MeXaHUIeCKoH o0padoTKu:

1. Onpenenum miIoLaab MOMELIECHUS

S=A-B=48-18=864 M .

(5.1)
2. Ilo CHull 23-05-95 Ha3HayuM HOPMY MHUHHUMAaJbHOM OCBELUIEHHOCTH B

nomenuenuu E,= 300 nxk;
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3. BeibepeM Tun nammbl: Ui BeICOTHI nomelneHdss H = 9,6 M Haubonee
uenecoodpasnoit sBnsiercs samna JIPJI-400 co creayromMMu XapaKTEpUCTUKAMMU:
motHocTs W = 400 BT, cBetoBoit motok @ = 23000 mm.

4. Beioepem tun cBetunbHuka PCIT 05-400-001 (cokpaimenHoe obo3HaueHHE —
CBCTUIBHUK ¢ onaHod Jjammnon JIPJI wmomnoctero 400 BT, noaBecHoM s
MPOMBIIIUIEHHBIX TIPEJANPUSATHH, € OTKPbITBIM OTpa)kaTejieM K BEHTHISIITUOHHbIMU
otBepctusimu [P20, cepus 05);

5. Tlo mupune mnomenieHuss B = 18 M npuHUMaeM cxeMy pa3MelleHUs
CBETWJIBHUKOB: 11 psiIOB CBETUNBHUKOB MO TPH JAMOBI B PsAJl, PACIOIOKEHHBIX IO
IUTMHE y4acTKa, pa3Mepsl sl pucyHka 5.1: a =3 M; b = 3M; ¢ = 4m; 1 = 6 M, 9ucio
CBETHJIBHUKOB nostydaeM N = 33 1iT.;

6. 3aganuM BBICOTY TOABECA CBETUIIBHUKOB HAaJl padoyell MOBEPXHOCTHIO:

H=H-H-H,, (5.2)

rae H — BpicoTa moMellleHHs OT OTOKa A0 10Ja;
H, — pacctosiHue oT cBeTHIBHMKA 40 ToToaka H, =0,7m;
H,— BeIcoTa paboueii moBepxHOoCcTH OT nosia H, = 0,8Mm.
H,=9,6-0,7-0,8=28,1 m.

7. OnpenenuM UHIEKC TOMEIIEeHHUS:

S _ 864  _
H -(A+B) 8,1-(48+18)

1,61. (5.3)

8. OHpeIICJII/IM BEJIMYNHY CBETOBOT'O IIOTOKA JJIA O}lHOﬁ JIAMIIBI:
100-E -S-Z-K
N-nn

O = , (5.4)

rae ® — cBeTOBOM IOTOK OJHOM JIaMIIBI, JIM;

E, — HOpMHpyeMass MUHHMaJIbHasl OCBEIIEHHOCTB, JIK;

S — IWIOIA Ak OCBEIIAeMOro OMEILEHHUS, M,

Z — k03¢ PUUHEeHT MUHUMAJIBHON OCBEIeHHOCTH, Z=1,15;
K — koaddumuent 3anaca, K=1,5;

N — 4unCIO CBEeTHWJIBHUKOB B ITOMCIICHNH,
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N — YKCJIO JIAMII B CBETHUIILHUKE;
1 — K03 ULHNEHT UCTTOIH30BAHUS CBETOBOTO TIOTOKA JIaMIThI, N1=65%.

o = 100-300-864-1,15-1,5
33-1-65

=20844,8 M.

8. JlonycTuMoe OTKIIOHEHUE PACYETHOI'O 3HAUEHUSI CBETOBOI'O [IOTOKA OT
TtabauyHoro ycraHoBieHo ot —10 go +20 %. IIpoBepuM BbIIOJHEHHE JAHHOIO
YCJIOBUSA:

A Pus® o0, 23000-208448 0 ooy (5.5)
23000

Tabn
VY c¢moBre BBITIOJHSAETCS.

9. DcKu3 CIPOEKTUPOBAHHOMN CUCTEMBI OCBEIIIEHUS [TOKA3aH Ha pUCyHKe 5.1.

2
r
] A0

Poip-os nolepxacms
= A =
o s| O
it o O
- O I
1,
i

PI/ICYHOK 5.1 — Cxema OCBCIICHHUA CBCTHIIBHUKOB Ha YUA4CTKE

Meponpuamusa no noscapHoii 6e30nacHocmu y4acmea

CrpoeKTHpOBaHHBIH  y4acTOK MeXaHW4eckod oOpaboTKHM HaxoauTcs B
IIPOU3BO/JICTBEHHOM IIOMEIIEHUH, KOTOPOE OTHOCHUTCA K Kareropuu Jl 1o moxapo
0e30MacHOCTH, TaK KaKk B HEM IIPOU3BOJAUTCH 0OpaboTKa HEroprvHX BENIECTB M

MaTepUuajloB B XOJIOIHOM COCTOSHHU.
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[TpuyrHa BOZHUKHOBEHUS OXKAPA /ISl JIAHHON KaTerOpUM:

- HEOCMOTPUTENBHOE OOpaIlieHHe ¢ OTKPBITHIM OTHEM I[PU IMPOBEIEHUU
3JIEKTPOCBAPOYHBIX PaboOT;

- HEWCTIPABHOCTL  TTPOM3BOACTBEHHOTO O0OpY/IOBaHWUS W  HapylIeHUE
TEXHOJIOTUYECKOTO MPOoIIecca;

- HEUCIIPABHOCTb WA TIEPerpy3Ka dIeKTpooOOpY/IOBAHUS, HYTO MOMKET
MPUBECTH K 3aJbIMJICHUIO WJIM  BO3TOPAHMIO AJIEKTPOJBUTATENEH W APYTrHX
3JIEKTPHUECKUX IIPUOOPOB;

- HENPAaBWIFHOE XpaHeHHe CMAa3BIBAIOIIMX BEIIeCTB, 3MYJIBCHHA, a TaK xKe
MPOMACIAHON BETOLIN;

- CaMOBO3TOpaHKeE TOPIOYNX BEIECTB.

K nepBuYHBIM cpeacTBaM  MOKAPOTYLICHHWS  OTHOCAT:  OTHETYILIHUTENH,
THAPONOMIIBI, BEAPA, OOUKH ¢ BOAOH, JIOMATHL, SIIUKHA € TIECKOM, JTOMBI, BOMIIOK U T. A.
Jns pa3nuyHbBIX OOBEKTOB M MOMELIEHHH CYIIECTBYHOT HOPMBI MEPBUYHBIX CPEICTB
MOKapOTYIIeHHUS.

Ha crnopoekTupoBaHHOM Yy4acTKe pAacloNararoTCs —CIeAyIolde IepBUYHbIE
CpeJICTBA MOXKAPOTYIIEHHUS:

- OTHETYIIHUTEeINb YrieKucIoTHed OVY-5 (2 mrt.), npuMeHsieTcs JUIs TyIIeHUs
3IEKTPOYCTAHOBOK;

- OTHETYIWIUTEJb BoAHO-TieHHBIH OBII-5 (2 1mT.), npuMeHseMbIH A
TYLIEHUS TOpseil MacasiHOM BETOIIM U APYTHX O4aroB FOPEHHUs], HE HaXOAALUUXCS MO
HarnpsKeHuEM;

- MOKapHBIN KpaH;

- SIIUK C TIECKOM;

- KyCOK acOecTOBOTO TOJIOTHA 2X2 M;

- JIOMBI (2 1IT.);

- Oarpsl (2 wrt.);

- TOmOpHI (2 1WT.).
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Bce nmepBuuHble cpecTBa MOKAPOTYIISHUs. Pa3MEIIEHbI Ha CIEIUATbHOM IIIUTE.
IToxapHBIH KT OKpaIlleH B KPaCHBIN 1IBET, HA CTEHJIC pa3MeEIeHbl HOMepa TesrepoHOB
TTOKapHOW YacTH, ANCTIeTHEpa 3aBOa, TPaBMIIa MOJIB30BAHHS OTHETYIINTEIeM.

Opranu3alOHHBIE MEPONPUATHS IO TMOXKApHOM ©O€30MacHOCTH Ha y4YacTKe H
pabovunx MecTax BKIIOYAIOT B ceOs:

1. Pa3paboTky HHCTPYKIMI O COOIOJEHHH IPOTUBOIIOKAPHOIO PEXKUMA U O
JeUCTBUM JTHOJIEN IPY BOSHUKHOBEHUH TOXkKapa (3anpelieHne KypeHus B He OTBEIeHHBIX
MeCTaxX, NPUBOJUTCS B MOPSJIOK XPaHEHHWE W HCIIONB30BAHHE MPOMACISHOW BETOIIIH,
COX, obs3atensHas ybopka NPOMBIIIIEHHON U APYTHUX TOPIOYUX XKUAKOCTEN ).

2. Opranuzanuio oOy4YeHHUs padouMX M CIOyXKalluX IpaBWiaM IOXKapHOU

0€301acHOCTH (BBOAHBIA HHCTPYKTAX, IEPBUYHBIN HHCTPYKTAX Ha pabodeM MecTe).

3. OdopMmnenne HarIAOHOM aruTaldd 1O  ODCCICYCHHIO  ITOXKAPHOM
0e30I1aCHOCTH.
4. OdopmieHne cTeH1a moskapHoOl 0€30IaCHOCTH, Ha KOTOPOM pa3MelleHbI:

- HexXoBasg UHCTPYKIHUS ITO HO)K&pHOﬁ 66301’[aCHOCTI/I;
- IITaKaThl € YCTpOﬁCTBaMH U MIpaBUJIaMU IMOJIB30BAHUA OTHCTYIIHUTCIISIMHU,
- IITaH 3BaKyallHH U3 LICXa B CJIy4dac IoyKapa,

- HOMepa Telle(POHOB MOKAPHOU YaCTH.
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3AKJIFOYEHUE

[Ipy MozepHW3aLlMM TEXHOJOTHYECKOro Ipolecca OBUIO MPOU3BEICHBI:
M3MEHEHNe MaplIPYTHOrO mpoliecca, NPOEKTUPOBAHUE CTAHOUHOIO NPUCHOCOONeHUs U
PEXYLIEro UHCTPYMEHTA, YTO IIO3BOJIWIIO YMEHBUIUTh 1ITy4HOe BpeMms B 1,66 paza. B
MpOIECCE PA3MEPHOIO aHAIN3a YCTPAHEeHbl MHOTOUNCIEHHBIE IPUYUHbI BO3BHUKHOBEHUS
Opaka, BBISIBJIEHBI BOBMOYKHOCTH YMEHBIIIEHUS YUCTIa Oleparnii.

PacueT skoHOMUYECKON 3(hQEKTUBHOCTH CMPOEKTUPOBAHHOTO yJacTKa MoKas3al,

YTO CPOK OKYIAEMOCTH ITPOEKTa COCTABWII 2 Tojla 7 MecsIIeB.
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