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PEDEPAT

3ammcka: 52 c., 13 puc., 19 tabn., 4 nogatku, 7 JiTEpaTypHUX THKEPEIL.

O06’exT po3pobku: xopmyc BT 69.347-80.10.01 «060m0HKH 00IrpiBY» KyJIHOBOTO
kpana DN80, PN16.

Merta poGoTH: MmiABUIIEHHS €(hEKTUBHOCTI TEXHOJIOTTYHOTO MPOIECY BUTOTOBICHHS

koprycy BT 69.347-80.10.01.

Bukonanuit anaini3z ciry;k00BOro mpU3HaYeHHsI KyJIbOBOTO KpaHa 1 KOPIyCy Ta YMOB
ix ekcruryatanii. [IpoaHamizoBaHi 1 JOMOBHEHI TEXHIYHI BHUMOTH KpPECIEHHS JeTail
«Kopmycy. 3a xoe(ilieHTOM 3aKpiIJIeHHsI onepaniii BU3BHAYEHUH TUII BUPOOHUIITBA —
npiObHOCepiitHui, Ta popMa Horo oprasizaiii — rpynosa.

BukoHaHuil aHaI13 TEXHOJIOTTYHOCTI KOHCTPYKIIL I€Talll 3a IKICHUMH TOKa3HUKaAMHU.
Bubpanuii cioci0 onep:kanHs 3aroroBku — mrammnoBka Ha KI'IIT, po3po6ieni TexHiuH1
BUMOTH J0 11 BUTOTOBJICHHS.

Bukonanuii aHai3 TEXHOJOTIYHOTO MPOLECY BUIOTOBJIEHHS JETalll, BUOpaHi 1
OOTpYHTOBaHI cxeMu Oa3yBaHHS 1 3aKpilJIEHHS 3aroTOBOK Ha JBOX omeparsax: 015
«Tokapna 3 UITK» 1 040 «CepamuibHa 3 UITK».

Po3paxoBaHi mpurycku 1 rpaHUYHI PO3MIPH 3a TEXHOJOTIYHUMH IEpeXojlaMu Ha
BHYTPIIIHIO TOBEpXHIO aiametpom 124H9(+0,1; 0) mm.

3anponoHOBaHI HOBI MOJENI BEpPCTaTIB, BEPCTATHI MPUCTPOi, pi3aJbHUN Ta
BUMIPIOBAJIbHUN 1HCTPYMEHTH, PO3PAaXOBaHl PEKMMU pi3aHHS Ta HOPMH 4Yacy Ha
HaBeJICH1 omeparii.

CrpoekToBaHU BEpPCTATHUM NPUCTPIA JUIsl CBEPAJIHHA YOTUPHOX OTBOPIB Ha
omnepartii 040 «Ceepmmmibaa 3 UK.

Po3po06reni 3axoau 11l BUPINIYBAaHHS MUTaHb, MMOB’SI3aHUX 3 OXOPOHOKO Mparli Ta

0e3MeKor0 Ha poO0YNX MICIISIX MPAIIOI0YHX.

KOPIIYC, 3AI'OTOBKA, BA3YBAHHA, IIPUIIYCK, PEXWM PI3AHHA,
HOPMA YACY, IIPUCTPII
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BCTYII

Kynp0Bi kKpaHu pi3HOMaHITHUX KOHCTPYKIIiH, SKi IPOAAIOTHCS HA CBITOBOMY PHHKY,
IMOBHMHHI BIJMOBIJATH BUCOKMM IOKAa3HMKaM SIKOCTI, HAIIHHOCTI, JOBIOBIYHOCTI 1 MaTH
HU3bKY CO01BapTICTh BUTOTOBJICHHS. [lepeniueHi moka3HUKH 6e3MmocepeIHhO BILTUBAIOTh
Ha SIKICTh NPOAYKIIii, IKa BUTOTOBJISIETHCS 13 3aCTOCYBAHHSM KYJIbOBUX KPaHIB.

Ha AT «HIKMAC) po3pobneHuii 1 BIpOBap)KeHUN Y BUPOOHHUIITBO TEXHOJIOTIIHUIA
mpoiec BUTOTOBJICHHS KyiboBoro kpana DN80 PN16, cTocoBHO OIWHWUYHOTO THITY
BUPOOHUIITBA. AJIe pUHOK TOTPeOye 301IbIIIEHHS 00’ €My BUITYCKY 3a3HAYEHOT IPOTYKITIi.

OpHiero i3 BIANOBIAATBHAUX JETaNeH KyJIboBOTO KpaHa € kopnyc BT 69.347-80.10.01
BIJI SIKOTO 3aJICKUTh SAKICHA Ta HaJiiiHa poOOTa BCHOTO BUPOOY B yMOBAX BUTOTOBJICHHS
BIAMOBIAHOT mpoaykilli. TexHomoramMu MANPUEMCTBA B TEXHOJOTIYHOMY MpOIeci
BUTOTOBJICHHS KOPIyCY 3a YMOBaMH OJMHMYHOTO BHUPOOHHUIITBA 3aCTOCOBaHI
TEXHOJIOT1YHE 00JIaIHaHHs, OCHACTKA, IHCTPYMEHT LbOTO MiANPUEMCTBA.

JIist 301p1IeHHS. 00’ €My BUTOTOBJIEHHSI BUPOOIB MEpPE]l TEXHOJIOraMH IMIAIPUEMCTBA
MOCTAaBJICHO 3aBJAHHS — 3a0€3MEYUTH SIKICHY KOHCTPYKTOPCHKY 1 TEXHOJIOTIUHY
M1rOTOBKY BUPOOHMIITBA 3a3HAUEHOT JETalll.

B mexxax BUpOOHMYOI MporpamMu BHHHUKAE MOTpeda B PO3pOOJICHHI peHTA0ETbHUX
METO/IB BUTOTOBJICHHS 3aroTOBOK, 3aCTOCYBaHHS Ha MEXaHIYHUX UTBHUIX
CHEIiaTi30BaHOTO, BHCOKOIPOAYKTUBHOTO 1 TOYHOTO OOJIaIHAHHS, TEXHOJIOTTYHOTO
OCHAILIEHHS, METaJIOPI3JIbHOIO Ta BUMIPIOBAJILHOTO IHCTPYMEHTIB.

TaxuMm unHOM, pO3pOOIEHHS ONTUMAIBLHOTO TEXHOJIOTTYHOTO MTPOLIECY BUTOTOBIICHHS
netani «Kopmyc» BT 69.347-80.10.01 ans Bu3HaueHHX YMOB BUPOOHHUIITBA € METOIO

OakagaBpChKOi POOOTH.
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1 AHAJII3 CJIYKBOBOI'O TIPU3HAYEHHSI MAIIINMHUA, BY3JIA, JETAJIL.
OIINC KOHCTPYKTUBHUX OCOBJINBOCTEM JETAJII
TA YMOB Il EKCIITYATAIIII

Hetanmp  «Kopmyc» BT 69.347-80.10.01 BHTOTOBISIETBCS HA  MiAIPHEMCTBI
AT «HIKMAC» 1 € oaHI€IO 13 OCHOBHUX J€Tajlell CKJIAA0BOI OMMHUII «OO0OJIOHKA
00irpiBy» KyipoBoro kpana DN80, PN16 [1].

KynboBuii kpan DN80, PN 16 € crieriianbHUM 3a4UHEHO-PETYITIOI0UNM YCTPOEM, SIKUH
3aCTOCOBYETHhCS B TEXHOJIOTIYHUX JIHIAX TMIANPHEMCTB XIMIYHOI, KOKCOXIMIYHOI,
HaTOEpepoOHOI, METamypriiHoi, IENI0JI03HO-TIANIEPOBOi Ta IHIIMX Tally3siX
npomuciioBocTi. OCHOBHa IepeBara KyJIbOBOIO KpaHa: HU3BKUM TIAPaBIIYHUN OIIp,
MOCTIMHUYN B3a€EMHHI KOHTAKT yIIUIbHIOBAJILHUX MOBEPXOHb, SIKI 3MEHIIIYIOTh KOPO3iIO 1
J03BOJISIIOTh BUKOPUCTOBYBATH 3MAalllyBaHHsI, HEBEJIHMKI ra0apuTu BUpoOy.

KynpoBuii kpan 3a00pOHSE€THCS BUKOPUCTOBYBATH MPH MiABUIIECHOI KOHIEHTpAIil
HIKIJJIMBUAX XIMIYHUX PEUYOBHUH (arpeCUBHUX 1 TOKCHUYHUX): JIYTIB, CIpYaHOi, CIPUHCTOI,
MYPpAIIWHOI, OLITOBOI KUCIOT Ha pOOOYMX MICLSIX TP €KCILTyaTallii 1 pEMOHTI BUPOOY.

KoHiienTpariis nkiiyimBUX peuyoBUH HE MIOBUHHA MEPEBUIILYBATH JaHUX, HABEJCHUX B
I'OCT 12.1.005-88. VY pa3i pydyHOro KepyBaHHS TMPHUBOJIOM KyJIhOBOIO KpaHa
3a00POHAETHCS BUKOPUCTOBYBATH BaXKEJ 13 301IBIIIEHUM TLUICYEM.

Texniuna xapakrepuctuka KyiaboBoro kpana DN8O, PN16 nasenena B Tabmuin 1.1.

Tabmums 1.1 — Texniuna xapaktepucTrka KynpoBoro kpana DN8O, PN16

TexHiyHa XapaKTepUCTUKA [To3HaueHHS TEXHIYHOI XapaKTePUCTUKU

1 2
Bapenuii po3uuH, BapeHa KHUCIIOTa, BOJSHUUN Tap, LETI0I03HA
CYCII€H31s TICJISI BApEHHS, PO3UMH XIMIKATIB 1 T. 1H. 13 3MICTOM
NaOH g0 65%, H2S mo 25%, Na2SOs no 10%, NaSOa no 5%,
Poboue cepenosutie SO 10 12%, KucmoT (MypaIiHoO1, OIITOBOI, CIpYHUCTOT, CipUaHol)
1o 1,5% 1 T. 1H. ATpecuBHI KUCIIOTHO-TYTOBI PO3UMHHU 1 CYCIEH31]
13 KOHIICHTPAIIIEI0 MEXaHIYHUX JOMImOK 10 40 Mr/m, po3mipy
yacTok 10 100 MKM.
- UTst Ta30BUX cepenoBumy — 10-35;
- U1t BoAsiHUX cepenosuil — 0,5-4,0;

[IBuakicTs pobOYOTO

cepeRoBHIia - JUTSI [IeJTI0J103HOiI cycrensii — 0,2-1,5.
["abapuTHI pO3MipH KpaHa 288 x 150 x 302
I'epMeTHUHICTD B 3aTBODI Kiac A 3rimno 'OCT 9544-93
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[Tponoskenns Tabnwmi 1.1

1

2

Tun npueHaHHS ®mannesuii srigao 'OCT 12815-80 sukonanus 1

KnimMaTuyHe BUKOHAHHS

VY1, YXJI1 3rigno 'OCT 15150-80

CepenHiii cTpok ciryx0u

He menmie 10-u pokiB

CepeHiii pecypc

He menue 1500 nukiiis

HarmpairoBanHst Ha BiIMOBY

He menme 1000 nukiiis

Crpok 30epiranus

He menmie 2-x pokiB

Temnepatypa po6odoro

+2° - +350° C
CepeIoBHUILA
Temmne i
eMIiepaTypa 30BHIIIHHOTO _45° _ +45° C
cepeIoBHIIA
Makcuman 1 IIeperia, CK
I./IM BHI/II/¥H p I1aJl TN y 1,6 MHa
MIpU BITYMHEHHI KpaHa
oIycC 7| 1 MOMeE
I[ Hy THUMHUHU KPYTHI/II/I MOMCHT 20 HM
JUISl TIOBOPOTY MPOOKHU
Maca 25,8 xr

Hetans «Koprryc» BT 69.347-80.10.01 € cknagoBOr0 YaCTHHOIO CKIIAJAIbHOT OJTUHUIT

KyJIbOBOIO KpaHa — «000JOHKH OO0IrpiBy». KOHCTpyKIlisi KOpIyCy CKJIQJa€eThCcs 13

0araTbOX OKPEeMHUX TMIOBEPXOHb, SIKI MarOTh Pi3Hi (GyHKIIT Ipu poOOTI BUpOOY (IHB. pHC.

1.1).

BuxonaBunMu moBepXxHsIMH Kopiycy € moBepxHi 12, 13, 14, 19, 33, ski BUKOHYIOTh

cBO1 BUKOHaBY1 (PyHKIIT Oe3mocepeanro. B mosepxusix 12, 13, 14, 33 3HaxoauThCs mnap

MiJT TUCKOM 1 BIJIMOBIJIHOK TEMIIEPATYpPOIO, a Yepe3 MOBEepxHIO 19 TpaHcmopTyeThes

poOoua piuHa B 30HY, /i€ B1I0YBAETHCS XIMIUHA peaKIlis.

[ToBepxni 8§, 28, 35 (4oTupu 13 BOCBMU Pi3bOOBUX OTBOPIB) € OCHOBHHUMH

KoHCTpykTOpchbkuMu 0a3zamu (OKB), siki BU3HA4Yal0Th pO3TallyBaHHS J€Talll Y BUPOOI, a

came B TpyOOMpoOBOI, /i€ KOPIYC 3aCTOCOBYETHCS SIK 3allipHE-PETYINIOI0YUN yCTpiil.

Cxema 6a3yBaHHS KOPITyCY B KyJIbOBOMY KpaHi HaBeieHa B Tabmuusax 1.2 Ta 1.3.

Tabmuws 1.2 — Tabauig BIAIOBIIHOCTI

3B 530K Cryninb cBoO0M HailiMmenyBanHs 0a3u
1,2,3 I, V, VI Ycranopua (YB)
4,5 I1, 11T [Toagiiina onopna (I10B)
6 1\Y% Omnopna (Ob)
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Tabmuns 1.3 — Martpuns 3B’ s3KiB
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Pucynox 1.1 — Ecki3 getani «Kopmnyc» 13 HyMepoBaHUMU TOBEPXHIMHU

IToBepxHi 3, 5,6,7,9, 10, 11, 15, 16, 22, 23, 24, 34, 35 (4-u OTBOPH, K1 PO3TAIIOBaAHI

Ha TopueBii nmoeepxHi 3), 36 37 € nonomMiXHUMU KOHCTpYKTOpchkumu 0azamu ([IKb),

K1l BHW3HAYAIOTh PO3TAIlyBaHHS MPUENHAHWX JeTaneil mpo kopmycy. I[loBepxus 34
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BHU3HAYA€ PO3TAIIyBaHHS KOPITyCy CajbHUKA; TMOBEPXHI 5 1 6 — yNIUIbHIOBaIbHI

NPOKJIAAKH; MOBepXHa 7 — miammunauka. [loBepxusamu 8, 28, 35 xopryc npueaHyeTbes

no Quanig TpyOompoBoay; moBepxHi 22, 23, 24 BU3HAYAIOTh PO3TAIIyBaHHS Ciiia;

noBepxHi 10, 11, 15 3’eqnytoTbes 3 06n4ualikoro «000I0HKH 00irpiBy». [ToBepxHi 91 16

nepeadoaveHi A1l 3BaprOBaHHS 0OMYAMKHU 3 «000JIOHKOIO 0OITPIBY».

[HmIi moBepxHI JeTami € BUIBHUMHM TMOBEPXHAMM 1 BHU3HA4YaIOTh ii Tabaputu i

KOH(ITypaIlito.
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2 AHAJII3 TEXHIYHUX BUMOI' HA BUT'OTOBJIEHHSA AETAJII

B koprmyci nepenbadyeHa ycTaHOBKA U 3aKpITVICHHS 1HILUX JIeTajed KyJIbOBOIO KpaHa.
PoGounmM cepenoBuiieM KyJlIbOBOTO KpaHa € arpecHBHI KHCIOTHO-JIYTOBI PO3YUHH,
CyCHeH31i, KUCJIOTH Ta 1HIINI PEYOBHHHM, SKI HAAXOAATh B IMOPOXKHUHU KOPITYCY I
TUCKOM, skuil He mepeBurnye 2,5 Mlla. Jlns 3a0e3neueHHss 3HOCOCTIHKOCTI poOOdmX
MIOBEPXOHb KOPITYCY 3aCTOCOBYETHCS xKapocTiiika ctanb Mmapku 12X18H10T I'OCT 5632-
72. Cranb mapku 12X18H10T nobpe mpairioe npu temmnepatypax Big -196° C no +600°
C, ne cepedoBulle pO3YMHEHE A30THOIO, OILITOBOIO, (POCHOPHOIO KUCIOTAMH, MICTUTH
JYTOBI Ta COJILOBI PO3UHMHH.

3aminnukamu Mapku crani 12X18HI10T moxyts 6yt cram mapoxk 10X18HIOT,
10X14I'14H4T, 12X17T9AH4. Ximiuawmii ckiman crami 12X18H10T waBemenuii B

Tabauml 2.1, a MexaHI4H1 BJIaCTUBOCTI B Ta0mI 2.2.

Ta6mums 2.1 — Ximiuauit ckian ctam 12X18H10T I'OCT 5632-72, B mporieHTax

s.\MnICu\_s\c\P Ni T Cr
He Oinbire

08 | 20 | 03 | 0020 | 0,12 | 0,035 | 9,0-11,0 | 0,6-0,8 | 17,0-19,0

Tadomung 2.2 — Mexaniudi BiractuBocTi cram 12X18H10T I'OCT 5632-72

Ticn, °C co2, MlIla | o, MIla ds, % ¥, % KCU, JIx/m?
20 225315 550650 46+74 6680 215372

JleTanb mMae psiy TEXHIYHUX BUMOT, sIKI HaBEJICHI HAa KPECIEHHI Y BUIJISIII YMOBHUX
no3HaueHb (mormyckud (opmu, po3TalllyBaHHS, IIOPCTKOCTI IMOBEPXOHb, KBaIITETH
TOYHOCTI PO3MIpIB, BUIU, ICPETHHHU, IIEPEPI3H), a TAKOXK TEKCTOM, SIKHH pO3TAlIOBaHUN
HaJ IITaAMITOM KpPECJICHHS.

TexHiuHiI BUMOTH, SIKI HABE/ICH] HA KPECIIEHHI, € HACTYITHUMH.

1. Hesasnadeni rpaHWuHi BiOXWieHHs po3MipiB: H14; hl4; +t2/2. Bumora
PO3IOBCIO/IPKEHA Ha BC1 PO3MIPH, /¢ HE MO3HAYEHI KBAIITETH TOYHOCTI. Ha kpecieHH1
BH3HAUCHI TOYHI posmipu: D124H9, O134H9, ©O39H9, ©45H10. 3a3HaueHi

KOHCTPYKTOPOM BHUMOTH J0 TOYHOCTI ITUX PO3MIpIB € OOIpyHTOBAaHUMH. TOYHICTH

ApPK.
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HaBEJACHUX pO3MIpIB BH3HA4Ya€ MOTPIOHI 3a30pH MK 3’€THAHUMH ICTASIMU, a 1€
J03BOJISIE BUKOHYBAaTH Oe€3IMOCEpeHeE CIy)kO00Be TpHW3HAYCHHS IHUX JeTajel 1
CKJIaJaJIbHUX OJIMHUIIb Y KYJIbOBOMY KpaHI.

2. Jlo NexiTbKOX MOBEPXOHb KOPIYCY IMpen siBICHI HACTYMHI BUMOTH MIOAO iX
JIOMYCKiB (hOpMH Ta po3TallyBaHHS: 1) TOMyCK HepICHIUKYJIIPHOCTI Topis B184/(134
BiZTHOCHO oci oTBOpy ¥124H9 nopisHioe 0,1 MMm; 2) moIyCK MEPIEHINKYISIPHOCTI TOPIIS
¥80/@76 BimHOCHO oci otBOpy 124H9 nopieaioe 0,1 wmm; 3) momyck
NepHeHANKYJIIPHOCTI oci oTBOpY D35HO BigHocHO oci otBOpy D124H9 nopisnioe 0,1
MM; 4) O3UIIHHUH JOITyCK po3TaltyBaHHs oceid oTBopiB M16-7H, M12-7H, M10-7H ne
outeire 0,5 MM Ha miamerp (IOMYCK 3aleKHHI); 5) JOMYyCK MEPETHHY OCEH OTBOPY
AD35H9 1 otBOpy D124 H9 He Ginbie 0,1 mMm.

3a3HayeHl KOHCTPYKTOPOM Ha KpECIEeHHI JOMyCcKHM (opMu 1 po3TanryBaHHS
NOBEPXOHb € NMpaBUIbHUMHU. HEBUKOHAaHHS IIMX BUMOT MOXE€ IPUBECTU A0 NEPEKOCY
3’€IHAHUX JIeTajei, MOPYIICHHI0O TEXHOJOTIYHOTO MPOIeCY CKIaJAaHHS BHpPOOy Ta
pexuMy Horo poOoTH.

[H1M1 omycku hopmu 1 po3TalryBaHHS MOBEPXOHb BUOPaHI KOHCTPYKTOPOM B MEKaX
BIJIMOBIJTHOTO TMOJS JOMYCKYy pO3Mipy netani abo po3Mipy MDK JETajsiMy, IO
3’eHyI0ThCs. HaltOounbii BiaxuneHHs GOpMH 1 mapaieabHICTh TOBEPXOHb MOKIIUBI TTPU
MOBHOMY BHKOPHUCTOBYBAHHI1 TMOJS JOMYCKY BIANOBIIHOTO po3Mipy. Hesaznadeni
JOMYCKH pO3TallyBaHHS 1 OUTTA, fAKI Oe3mocepeAHbO HE OOMEXKEHI MOJIEM JOIYCKY
po3mipy, Bu3HaueHi cragaaproM CT COB 636-77. Ha kpeclieHH1 yCTaHOBJICHO JICKIIbKa
piBHIB TOUHOCTI He3a3HAYEHHUX JOIMYCKiB. [X BUOIp BUKOHYBABCA 3aJIe)KHO Bijl KBAITETy
a00 KJ1acy TOYHOCTI JOITyCKY BIiANOBITHOTO PO3MIpY.

3. KoxkHa moBepxHS JeTalll MO3Ha4YeHa BiJMOBIAHOIO MIOPCTKICTIO, KA 32 KPUTEPIEM
Ra 3naxomuthcss B mexax 1,6-6,3 MKM 1 BIJANOBIA€ KBAIITETy TOYHOCTI, SIKUM
OoOyMOBJICHUIN (PYHKITIOHAIBPHUM TPU3HAUYCHHSIM TMOBepxHi. HaBeaeHa MmOpCTKICTh
3a3Hau€Ha KOHCTPYKTOPOM TMPaBWIBHO 1 BIJAMOBIJA€ EKCILTyaTallliHUM MoTpedam

BUPOOY.
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4. Ha kpecneHHi neTani HaBeleHI BUIU, IEPETUHH, TIEpEPi3H, sIKI BUZHAYAIOTh TTOBHY

ysIBY O i1 KOHCTPYKIII1 Ta CKJIaJHOCTI BUTOTOBIIEHHS. KOHCTpyKIIis 1eTan Ta BUMOTH /10

il BUrOTOBIICHHIO BiAnoBigaoTs Bumoram ECKJI.

3m.

ApPK.

Ne dokym.

rlion.

[lama

T™ 21510020-00.113

ApPK.

11




3 BASHAYEHHS TUITY BUPOBHUIITBA TA ®OPMHU MIOT'O OPTAHI3AIIIL

Tun BUpOOHHUIITBA BU3HAYAETHCS 3a KoeillieHTOM 3akpituieHHs onepartii Ks, [7].

Buxigai mani: N = 1400 mtyk — piuHuil 00’€M BHUITYCKY BHPOOIB; pEXUM POOOTH
HiANPUEMCTBA — 2-1 3MiHU 3a 100y; Goua podoTn obnaananug 3a pik F, = 4015 ronun.
HITydHO-KaNBKYIAIHHNN 9ac Ty OKPEMHUX oOIepalliii TEXHOJOTIYHOTO IMPOIECy
BUTOTOBJICHHS KOPITYCY NMPUAHSATHN 32 TAHUMH ITiIITPUEMCTBA.

KinbkicTh BepcTaTiB OKpEeMUX MEXaHIYHUX BU3HAYAETHCS 32 (OPMYIIOI0
N Ty«

m =—
P . ’
60F; * Ny p.cp,

1€ Maucp. = 0,8 —cepenne 3HAYECHHS HOPMATHBHOIO KOE(IIIEHTA 3aBAHTAKEHHS

oO0J1aTHAHHS.

[TpuiimaemMo KiJIbKiCTh poO0unXx Miclb P. J[Js 1IbOT0 OKPYTJIIOEMO 10 OJUKHBOTO
OLITBLIOrO IIJIOTO YMCIIA 3HAYEHHS MM,.
dakTUIHUN KOCPIIIEHT 3aBaHTAXKEHHS POO0YOT0 MICIS BU3HAYAETHCS 3a (HOPMYJIIOH0

_ P

Pesynbraty po3paxyHKiB Koedill€HTa 3aKpIIJICHHS onepalliii HaBeneHi B Tadaui 3.1.

Tabnuus 3.1 — BusHaueHHs KoedilieHTa 3aKpIiIIeHHS oneparini

Home o
onepaé)i'i HaitmenyBanHs onepariii Tw-x, XB Mp P N3.4. O

010 TokapHa 55,7 0,4032 1 0,4032 1,9840
015 ®pezepHa 2,062 0,0149 1 0,0149 53,6195
020 TokapHa 50,52 0,3657 1 0,3657 2,1874
025 Toxkapna 3 UIIK 33,83 0,2449 1 0,2449 3,2666
030 Po3rouyBanbpHa 8,164 0,0591 1 0,0591 13,5362
035 CeepmmnbHa 3 YITK 3,941 0,0285 1 0,0285 28,0410
040 CepanuibHa 1,435 0,0104 1 0,0104 77,0103

Bcroro 155,651 7 179,645

ApPK.
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Busnaunmo xoeditieHT 3akpimieHHs onepamiit K, :
K= 20 _ 179,645 957
3.0. — ZP - 7 - yhon
Axmo 20 < K,, = 25,7 < 40, to uie 6yae npidHocepiiine BUpOOHUIITBO [4].
Buznaunmo 1000BHi BUITYCK JeTasiei
N 1400
N,EL = = =
254 254

ne 254 — KUIbKICTh pOOOYHX JHIB Y POIIi.

6 11T,

Busznauaemo 1060BY npoTyKTUBHICTH (Q TOTOKOBOI CTPIYKH, SKILIO BOHA 3aBaHTa)KEHA

Ha 60%
B F;0,6 B 948,5- 0,6

= 26 1T,
Tep 22,24
Fy60 401560 ..
ne F, = ;54 =0 = 948,5 xB — yac poboTH 00Ia HAHHS 34 JBi 3MiHH.
Y Ty _ 155,651 o : .
Tp = nm - = = 22,24 XB — cepeaHs TPYAOMICTKICTh MEXAHIYHUX OMEPAIIi;
p

N, = 7 — KUIbKICTb OCHOBHUX MEXaHIYHMX ONEPALlili 32 TEXHOJIOTTYHUM HPOLIECOM.
Sgxkmo N, =6 <@ =26, TO 3aCTOCYyBaHHA OIHO HOMEHKJIATYPHOI IIOTOKOBOI
CTPIYKHM HEIOLLIbHO. ToMy npuiiMaeMo TpynoBy (popMy oprasizalii BApOOHHIITBA.
3amyck JeTaneil BUKOHYEThCS MaAPTISIMHU 13 33JJaHOI0 MEePIOJAMYHICTIO, 1110 € 03HAKOIO
cepiitHoro BUpoOHUITBA. Bu3sHaunmo KuibKicTh aetaneit N, B mapTii 3amycka
N, =N,-a=6-12 =72 wur,
ne a = 12 116 — nepioAUYHICTH 3amycKa JeTane Al BATOTOBICHHS.

Buznaunmo kinskicTs 3MiH C 1711 00po0IeHHS MapTii 3amycKy 3a GopMyIIioro

TNy  22,24-72

C= = = 4,22,
ENanep.  47425-08
F, _ 9485 :
ne F, = s=—= 474,25 XB — yac poOOTH 001aIHaHHS 34 OJIHY 3MIHY;
B = 2 — KUIBKICTb 3MiH 3a J00Yy.
[Tpuitmaemo KinbKicTb 3MiH C; = 5.
OcCTaToOYHO KOPETyeMO KIJIbKICTh AeTajeil B mapTii
ApPK.
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3m. | Apk. Ne dokym. rion. |Hama




E-Ci 1,y 47425-5-0,8
N, = = = 86 wr.

Top 22,24

OcHOBHA XapaKTepUCTUKa rpynoBoi (GOpMH OpraHizallii BApOOHUIITBA BU3HAYAETHCS
srigao 'OCT 14.004-83 [5]. I'pynoBa dopma opranizariii BUpOOHHIITBA 3aCHOBaHA Ha
3aCTOCYBaHHI TPYNOBOTO TEXHOJIOTIYHOTO TIpolleca 3a SKUM OPraHi30BYIOThCS
pEeIMETHO-3aMKHYTI AiIbHHI. OOJaHaHHS HA JUIBHULIAX PO3TALIOBYIOTHCS 32 XOIAOM
TEXHOJIOTIYHOTO TIPOIIECY.

B npiOHocepiiiHOMYy BUpOOHUIITBI BUTOTOBJISIIOTH MApTii JAeTajie Ta cepii BUPOOiB,
Kl PEryJsipHO TIOBTOPIOIOTBCA 4Yepe3 BU3HAUYeHHM mnpomMixkok dacy. CepiiiHe
BUPOOHMUIITBO € OaraTo HOMEHKJIATYypHUM. XapaKTepHa oO3HaKa JapiOHOCEpIHOro
BUPOOHMIITBA — BUKOHAHHS Ha OUIBIIOCTI pOOOYMX MICIlb OMEpallii, siki MepiogrudHO
MOBTOPIOIOThCA. [IpoayKiiiero cepiifHOrOo BUPOOHUIITBA € BUPOOM CTaIMX THUIIIB
(MeTanopizaiabHi BEpCTaTH, JABUTYHM BHYTPILIIHBOIO 3TOPSIHHS, HACOCH, KOMIIPECOPH,
oOnaJHaHHS JUIsl BUTOTOBJIEHHA 1K1 1 T. 1H.). Bumyck 3a3HaueHuX BUPOOIB BUKOHY€ETHCA
B HE3HAYHOT iX KIJILKOCTI 1 Yepe3 IeIKU MPOMIKOK 4acy — BUPOOHHUIITBO MOBTOPIOETHCH.

B npiOHocepiitHOMy BUPOOHHUIITBI 3aCTOCOBYETHhCS K YHIBEpcalibHE, Ta 1
cremiaigizoBaHe oOmanHaHHs. BepctaTu Ha  OUIBHULI  pO3TAllOBYIOThCS 3@
TEXHOJOTIYHUMHU TpynamMH: HalpUKIIal, Tpyna TOKApHHUX, CBEPIIMIIbHUX, (Qpe3epHux
BepcTaTiB. IIIUpOKO 3aCTOCOBY€ThCA HOPMaJI30BaHUil, poOOYMil, yHIBEpCaIbHUI
pi3aJibHUM Ta BUMIPIOBAIbHUIN 1HCTPYMEHTH.

Kgamidikariiss poOo4unx-BepCcTaTHUKIB BHINA HIM y MAacOBOMY BHUPOOHHIITBI, aje
HIWKYEe HUK y oauHuyHOoMy. Ha poboumx MINBHUISX NpPaLIOOTh poOOYl BUCOKOL
kBamdikamii (Ha yHIBepCaabHUX BEPCTATax), a TAKOXK OMEPATOPH, IO MPAIIOIOTh Ha
HaJIaro/KyBaJIbHUX BepcTaTax.

HpiOHocepiiiHe BUPOOHUIUTBO € 3HAYHO €KOHOMIYHUM HIK OJUHUYHE, TOMY IO
OUTBIII SIKICHO BUKOPUCTOBYETHCS TEXHOJOTIYHE OOJIaIHAHHS, BUKOPUCTOBYETHCS
cnemiaiizamiss poOourMx TeBHOI KBamigikamii. 3pocTaHHA MNPOAYKTUBHOCTI TIpaili

3MEHIITy€ COOIBAPTICTh BUTOTOBIICHOT TPOYKITIi.
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['pynoBa ¢opma opranizaiii BUpOOHHUIITBA BU3HAYAE MEBHUN MOPSIOK BUKOHAHHS

ofeparliii TeXHOJIOTIYHOTO TPOIECY, HAMpPSIMOK PyXy [eTayliei MpH iX BUTOTOBJICHHI,

pO3TalllyBaHHS TEXHOJIOTTYHOTO 00J1aIHAHHS 1 POOOYHX MICIIb.

3m.
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4 AHAJII3 TEXHOJIOTTYHOCTI KOHCTPYKIIT JETAJI

TexHOoMOT1uHICTh KOHCTPYKIIT A€Tajl BUZHAYMMO 32 SIKICHUMH [TOKa3HUKaMH.

Marepiain aeram — ctaiab Mapku 12X 18H10T, sska MicTUTB 3HAYHUH BIJICOTOK HIKEJIO,
TUTaHy Ta Xpomy (auB. Tabi. 2.1 12.2). Ctanp B’A3Ka 1 MOraHo 0OpOOIIOETHCS Pi3aHHIM
JIC30BUM IHCTpyMEHTOM (pi3usgMH, Gpe3amu, cBeputamu). Llei MaTepian npakTHYHO HE
00po0OII0eThCA a0pa3uBHUM a00 €TbOOPOBUM IHCTPYMEHTOM. 3aMIHUTH HaJaHy MapKy
CTaJli Ha IHOIYy 13 BHUCOKUM KO€(illiEHTOM OOpPOOKM HEMOXXJIMBO, TOMY IO BOHA
nepeadayeHa Jijisi BAKOHAHHS CBOTO CIIyKO0BOTI0 TPU3HAYEHHS — POOOTH B arpeCUBHOMY
CepeloBUIII, /1€ BiAOyBaeThCs XiMIuHa peakiis. [lel moka3HUK KOHCTPYKIII AeTalll €

HETCXHOJIOTIYHUM.

HerexHoyoriuHUMH €JIeMEHTaMU KOHCTPYKINT JeTall € «TayXi» pi3b0oBlI OTBOPH

(muB. puc. 4.1).

8 omb Mi6-7H 5 omb M12-7H 4 omb MIO-7H
! , . !
Wi .,,@‘N‘ i ; el s | 4@#&0
Y| | %! tn ' n /
> ‘_.// ~ // ~
a a b

Pucynok 4.1 — HeTexHoJIOT14H1 OTBOPH JI€TAJII:

a) M16x2-7H; 6) M12x1,75-7H; B) M10x1,5-7H

CBepItiHHS 1 Hapi3aHHS pi3bOM B «TIyXHX» OTBOpax 0€3 BHUXOAY IHCTpyMEHTa
(mepediry), Moke IPU3BECTH J0 TOJIOMKH Pi3aJIbHOTO IHCTPYMEHTA, SIKH 30CTAETHCS B
OTBOPI 1 HOTO CKJIaTHO BUIATUTH. Takok MOKJIMBE HETOBHE Pi3aHHS JOBXKWHU P13bOH,
110 MOB’S3aHO 13 3a01PHOI0 YaCTUHOI MITUHKIB.

CyTTeBUM OOMEXKEHHSIM € 00pOoOKa BCIX TMOBEPXOHb 13 3HUKECHUMHU PEKAMaAMU
pi3aHHs, 1110 POOUTH 0OPOOKY IeTali MaJoNnpoAyKTUBHOW. Hanpukiaa, mpu 4ucToBOMY
TouiHHI MoBepXoHb B124H9, B134H9, O39H9, ¥45H10 okpim Masoi mpoayKTUBHOCTI
MOXJIMBE HE 3a0e3MeUeHHs TMOTPIOHOT MIOPCTKOCTI, IO TIOB’S3aHO 13 3HOCOM

IHCTpyMEHTa, KWW BUHUKAE MiJ gieto aaresii ado audysii. Ilpu HapizaHHl pi3pOU B

ApPK.
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«TIyXHX» OTBOpPAaX BHHHMKAE TOSBA «PBAaHO» pi3bOM, IO € CIHIJCTBOM B’S3KOCTI
MaTepiany JeTalli.
B KOHCTpyKIii Aerami KOHCTPYKTOp TNepeadadyrB EKCLUEHTPUYHE pPO3TaIlyBaHHS

noBepxHi 00010HKHN 00irpiBy R80 BiTHOCHO 1HIIKMX MOBEPXOHB (IUB. puc. 4.2).

5202

SR

PucyHnok 4.2 — HeTeXHONOTTYHUI €JIEMEHT JeTall — eKCLIEHTPUYHA OBEPXHS

s moBepxHs nependayae KOHTAKT 13 0XOJI0/KYBAIBHOIO PIUHOIO0, TOMY ii MOKHA HE
OoOpoOJIsATH JIE30BHUM 1HCTPYMEHTOM, a OTpUMAaTH Ha 3aroTiBelibHIM omeparrii. [lo
MO>KJIMBOCTI MO>KHA BIJIMOBUTHCS B1JI €KCHEHTPHYHOI MOBEPXHI 1 3poOUTH ii PopMmy
HWTHAPUYHOIO. {71 IbOTO KOHCTPYKTOPY KPECJICHHsS Tpeda po3paxyBaTd MOTPIOHUM
00’eM oxoJiopkyBaya. Lleit eneMeHT nerani € HeTeXHOJIOTIYHUM.

HerexnonoriunuMm eneMeHTOM jaetani € kaHaBka (3126(+1,0; 0) MM 1 mUPUHOIO

10(+0,36; 0) mm, sika BUKOHaHa B OTBOPI Kopiycy (IuB. puc 4.3).

+(36

0

]
\
106"
124"

L

Pucynox 4.3 — HeTexHONOT14HMI €IEMEHT JieTal — KaHaBKa

JIist po3TOUyBaHHSI KaHAaBKM Ha TOKapHiil omepailii Tpeda 3acTOCyBaTH CIELIAIbHY

KOHCTPYKITIO P13aJIbHOTO Pi31Is 1 BIATOBIAHI PEKUMU Pi3aHHS.
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BiZHOCHO HETEXHONOTIYHUM €JIEMEHTOM JeTalll € IUIONIMHHA TOBEPXHS, SKa

BUKOHYETbCA Ha (pe3epHOMy BepcTari 1 moTpedye 3acTOCyBaHHS JIOMOMIXKHOTO

MIPUCTPOIO, IKUH Tpeba mpoekTyBaTu (AuB. puc. 4.4).

P41

177,

Pucynok 4.4 — HetexHOJOT1YHMM €JIEMEHT JieTal — IUIONMHHA TOBEPXHS

BiZHOCHO HETEXHOJIOTIYHOIO KOHCTPYKIIEI0 € BHYTPIIIHA TOpIeBa KiIbIEBa

NOBEPXHA JJIA yIIUIbHIOBaHHSA po3MipamMu D107/D80 MM, sika po3TOUYETHCA B MEkKAX

JOBXHUHU 0OMexeHoi po3mipamu 100+0,1 MM Ta 84 MM (quB. puc. 4.5).

27"
280,07

e
s’

!

/ % T 77 7 1

fa
8420435

02

96
ooq 7

Pucynox 4.5 — HeTrexHOMOT1YHMI €IEMEHT JIeTajli — BHYTPIIIHS TOPIEBa TUIONTUHHA

IMOBCPXHA OJIA YHIiJILHIOBaHHSI

ApPK.
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OOMexeHHSIM IPU PO3TOUYBAHHI € MaJia TOBIIMHA CTIHKU MK D80 Ta @76 MM (2 MM).
[leit eneMeHT KOHCTPYKIIi JeTaldl HE € JKOPCTKHM, IO MO3HAYAETHCS HA CHUIIOBOMY
dakTopi pexuMy pi3zaHHsI. Takoxk, 1 OOpOOKHM TOPIIEBOI TUIOHMIMHU OOMEXKEHOT
niamerpamu 107 Ta 80 MM HEOOX1THO 3aCTOCYBATH CIEIIaTbHUN PO3TOUYBAILHUN Pi3€Ilh
1 BILAMOBIAHI peXuMHU pi3aHHsA. CKIAAHICTIO € OTPUMAaHHS HHU3BKOI IIOPCTKOCTI
IUIONMMHHUX Ta JAlaMeTpaibHUX MOoBepXx0Hb (R; = 1,6 MKM), 110 TOB’sA3aHO 13 XIMIYHUM
ckiaaom crami 12X18HI0T.

Po3mipu Ha KpeciieHHI JeTalii MPOCTaBJ€HI YAaCTKOBO KOOPAMHATHUM, YacCTKOBO
LEMHUM a00 3MIIIAHUM METOAAMHU 1 € 3pyYHUMH ISl HAJIATOJKEHHS THCTPYMEHTA IIPH iX
BUKOHAHHI Ha OKpeMiil TeXHOJOT1uHii onepaitii. [IpocTaBieHi po3Mipu € 3pyYHUMHU JIJIS
CYMIIIIEHHS Ta MOCTIHHOCTI KOHCTPYKTOPCHKOI 1 TEXHOJIOTIYHOI 06a3 Mpu ornepariiHux
HaJIaro/KCHHX. 3aliBUX a00 HEIOCTATHIX PO3MIPIB HEMAE.

JleTanb Mae HeBeNWKI rabapuTH, Mally KIJIbKICTh MIOBEPXOHb 3 BUCOKHUM KBAJTITETOM
TOYHOCTI PO3MIPIB 1 HU3bKOIO MIOPCTKICTIO. Kopmyc € AeTamno JOCTaTHbO KOPCTKOI
KOHCTPYKIi, II0 JO03BOJIAE€ 3aCTOCOBYBAaTHM MIABUIIEHI CHJIM 3aKpIIUIEHHS Ta CUJIU
pi3aHHs MpH ii MeXaH14H1# 0OpPOOKH.

[ToBepxHi nerani AOCTaTHBO PO3BUTI 1Jsi Oa3yBaHHS 1 3aKpIIJICHHS, 11O POOUTH
MO>KJIMBICTh 3aCTOCYBaHHS YHIBEPCAIIBHUX a00 CIIeliali30BaHUX BEPCTATHUX MPUCTPOIB
Ha PI3HUX OIEpaIliIX TEXHOJIOTIYHOTO MPOIIECY BUTOTOBJICHHS.

Kon@irypariist gerani 3pydHa ajst JOCTYIy pi3ajJbHOTO IHCTPYMEHTY MpU 00poOKH, a
TaK0>X BUMIPIOBAJIIHOTO — IS TPOBEIEHHS KOMIUIEKCHOT'O KOHTPOJIIO.

KoHcrpykiig nerani 103BOJIsi€e BUKOPUCTATH 11 MEXaHIYHOT 0OpOOKM BepcTatu 3
UIIK, miBaBTOMATH, IO BIATIOBIa€ CEPIHHOMY TUITY BUPOOHHUIITBA.

3a3HayeH1 KOHCTPYKTOPOM TEXHIYHI BUMOTH KPECICHHS HE T1ISITal0Th 3MIHIOBaHHIO,
OCKIJIbKM BOHHM MOTPIOHI JJii BUKOHAHHS JETAJUII0 CBOTO CIIYKOOBOrO MpU3HAYECHHS
Oe3nocepeiHbo, aje OKpeMi MyHKTH BUMOT MOXKHA YTOUYHUTH a00 TOTIOBHUTH.

3a AKICHUMH MOKa3HUKAMH TEXHOJIOTTYHOCTI KOHCTPYKIISl J€Tajll MOKHA BBaXkKaTH

BIJTHOCHO TE€XHOJIOTTYHOIO.
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5 BUBIP CITIOCOBY BUI'OTOBJIEHHS 3ATI'OTOBKH I PO3POBKA
TEXHIYHUX BUMOT JO HEI

Ha mianpueMcTBi 3aroTOBKOIO KOPITYCY KYJIBOBOI'O KpaHa € KpYIJIMi rapsiyeKkaTaHui
npokat aiamerpoM 185 mm i gorxkuHoro 3000 mm. HaBenena 3arotoBka € rpyroBOIO
3aroTOBKOIO. [ pyIoBy 3aroToBKY po3pi3al0Th Ha KPYTJI0-BIIPI3HUX BEPCTATaX TUCKOBUM
aObpa3MBHUM KPYroM Ha OKpemi (IITy4Hi) 3aroTOBKH MOBXWHOIO 150 MM. 3a Takum
BapiaHTOM BUTOTOBJICHHS 3arOTOBKH, 0arato MeTally BUIAISETHCS B CTPYXKY TpH il
o0poOKM Ha MexaHIyHUX omnepalisax. [IpornmoHyeTbes aabTepHATUBHUN BapiaHT —
BUTOTOBJICHHS 3arotoBku mrammyBaHHsM Ha KI'IHII. [lns BuOopy paiioHalIbHOTO
BapiaHTy BUT'OTOBJICHHS 3arOTOBKHU MOPIBHSIEMO COOIBAPTICTh BUTOTOBIICHHS 3arOTOBKHU
13 IpoKaTy 3 cOOIBapTICTIO 3aroTOBKH ITamnoBaHoro Ha KI'IHII.

1 CoGiBapTicTh 3arOTOBKH, sIKa BUTOTOBJIEHA 13 TPOKATY BU3HAYAETHCS 32 (POPMYJIOIO:

S, =M+C,, (5.1)
ne M — BUTpaTu Ha MaTepiajl 3arOTOBKHU.
SBi,Z[
M=Q-S— — , 5.2

ne Q — Maca 3aroToBKHA BUTOTOBJICHOI 13 IPOKATY;
S = 15 rpa/Kkr — BapTicTh 1-TO KUJTOTpaMa MaTepiairy 3aroTOBKU;
g = 9,8 xr — Maca aeTai.
Q=Vp, (5.3)
ne V, — 00’em 3aroToBKH (MpyTKa);
p =7,9-1073 kr/cM>® — rycruna matepiany mpyTka.

V_n-D2 B - 3,14 - 18,52
4 a 4
ne D = 185 MM — niameTtp npyTKa;

15 = 4030 cm3, (5.4)

h =150 MM — 1OBXHHA MPYTKA.

Q=79-10"3-4030 = 31,84 kr.

Spig = 0,25-5-1000 = 0,25+ 15 = 3750 rpH/T — BapTicTh 1-1 TOHH BiAXOMIB.
M =31,84-15—-(31,84—-9,8) 3750 _ 395
- O 28 1000 — 270 TP
ApPK.
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Texnonoriuna cobiBapticTh onepariii C, MpaBKu Ta po3pi3aHHsS MPYTKIB HA IITYYHI

3arOTOBKH BU3HA4YA€THCIA 3a Q)OpMYJIOIO:

Chs * Trur
Co=—7—"—, 5.5
° 60-100 (5:5)
ne C,, = 2500 % — 3BEJICHI 3aTpaTH Ha poOOYOMY MICIIL;
T — IITyYHUN 9ac orepartii.
Tur =To " @ (5.6)

neT,=0,19-D?-1073 = 0,19-185%- 1073 = 6,5 XB — OCHOBHHIi yac onepaii.
@« = 2,10 — koeditieHT, aKuil BpaxoBye BUJ BEPCTATa T TUIl BUPOOHHUIITBA.
Ty =65-2,10 = 13,65 xB.
C - 2500-13,65 _:
© 60 - 100 ’
S;p =395+ 5,7 =401 rpH.

7 TPH.

2 Co01BapTiCTh MITAMIIOBAHOI 3aTOTOBKM BU3HAYAETHCS 32 (POPMYIIOLO:
Sam = S " Q- Ky - ky, (5.7)
ne Sy, = 3,73 rpH — BapTicTh 1-ro Kijorpamy mramMnoBaHOi 3arOTOBKH;
Q — Mmaca mraMIoBaHoi 3aroToBk# [2, €. 37];
k. = 1 — xoedili€eHT, SKHif BpaXOBY€ TOYHICTh MTAMIIOBKH [2, ¢. 37];
k, = 1,79 — koediuieHT, sKuii BpaxoBye MapKy MaTepiary mrammoBku [1, c. 37].
Q=q-K,=98"17=16,7kr, (5.8)
ne K, = 1,7 — xoediuienT st po3paxyHKy 3aroToBkH [6, nogatok 3].

S;m=373-16,7-1-1,79 = 112 rpH.

Co061BapTiCTh LITAMIIOBAHO1 3arOTOBKH MEHIIIE COOIBAPTOCTI 3arOTOBKH BUTOTOBJIEHOT
13 mpokary. Takum 4YMHOM, mNpuiiMaeMo 3aroToBKy mmtamrnoBanoro Ha KITHIT 1
BU3HaYaeMo npuiycku 1 gomycku 3rigno 'OCT 7505-89.

1 Kitac Tounocti — T4 [6, 1. 19].

2 I'pyna ctam — M3 [6, 1. 1]. Cepennst macoBa goms Byriemto B craimi 12X18HI0T —

C =0,12%. CymapHna macoBa J0Js JIETyIOUuX eJleMeHTiB ckianae 29,875-34,075%.
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3 Cryniap cknagHocti C  3aroTOBKM  BH3HAYA€THCS  KOEQIIIEHTOM, SIKUI
PO3paxoOBY€ETHCS TOAUIKOIO Macu MOKOBKKM My, Ha Macy omucanoi ¢irypu My [6, T. 21].
Maca MokoBKH BU3HAYAETHCS 32 GOPMYJIIOFO:

M, =M, -K,=98"-1,5= 14,7 kr, (5.9)
ne M, = 9,8 kr — Maca jeraini;

K, = 1,5 — koedimienT 1 po3paxyHky [6, T. 20].

Maca omnucanoi irypu BU3Ha4aeThes 3a popMyioro:

nD? 3,14 - 18,42 s
My = —— l-p-1,05= —— 120-79-107% 1,05 = 26,5kr, (5.10)

ne D = 184 MM — HaltO1IbIIIME TlaMeTp AeTati;
| =120 MM — BHCOTA JeTaii;
p=7,9-10° — ryctuna crani gerani;

1,05 — koedimient [6, 1. 21].

CryImiHb CKJIaIHOCTI BUBHAYAEMO 3a (HOPMYJIOHO:
= & = ﬂ = 0,56. (5.11)
My 26,5

3a nanumu 'OCT 7505-89 (mauB. Tadm. 21), skiio 3adeHHs C = 0,56 1 3HaX0UThCS B
mexax 0,32 — 0,63, To cTymiHb CKJIATHOCTI CTaHOBUTH C2.

4 Koudiryparis moBepxHi po3HiMaHHs 1tammna — [1 (tutommana) [6, 1. 1].

5 Buxigawuii ingexe — 15 [6, T. 2].

6 [Ipunycku Ha MexaHIYHY 0OpOOKY.

6.1 OCHOBHI MPUITYCKK HA PO3MIPH BU3HAYAIOTHCS 3a AaHUMHU [6, T. 3] 1 oTpumaHi
pe3ynbTaTH 3anuiiemMo B Tabmuirio 5.1.

6.2 JlonaTkoBi MPUITYCKH, SIKI BPaXOBYIOTb!

3MIIIIEHHS 32 TUIOIIMHO0 po3HiMaHHs mTamma — 0,4 Mm [6, T. 4].

BIIXHMJICHHS Bif] INIOIIMHHOCTI Ta IpsaMotiHiHHOCTI — 0,5 MM [6, T. 5]

7 Po3paxoBy€eMO po3MIpH MOKOBKH 1 OTPUMaHI1 Pe3yJIbTaTH 3aMUILEMO B TaOIHIO 5.1.
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8 JlomycTuMi BIAXWJIEHHS PO3MIPIB BH3HA4aeMO 3a JaHUMH [6, T. 8] 1 oTpumaHi

pe3ynbpTaTH 3anuinemMo B Tabmuirio 5.1.

Tabmui 5.1 — Po3paxyHOK po3MipiB 3arOTOBKHU

Po3mip Hf(?cpTCLT- [Tpunyck, MM Po3zpaxoBanuii HPPEZPI\I;THH I'pannuni | @akTuyaul
MOBEPXHI, OBEDXEI po3Mip 3a§0TOB§H BIIXWJICHHS | TIPHUITYCK,
MM MIE)M "| OcH. | Hom. |3ar. |3aroToBKU, MM M " | po3MipiB, MM MM
0184 6,3 27 | 05 |3.2 190,4 190 190777 3
0124 1,6 25 | 05 |30 118 118 1187 3
Q76 6,3 23 | 05 |28 70,4 70 70151 3
120 6,332 | 25 | 04 |29 125,8 126 126127 3
84 63 |25-23| 05 |03 83,7 84 84771 0

9 llITamnyBanbHUM YKIIIH Ha 30BHIIIHIA MOBEPXHI HE OLIbINe 5°, Ha BHYTPIIIHIN — HE

oimpme 7° [6, T. 18].

10 Pagiycu 3akpyTiieHb 30BHIIIHIX TOBEpXOoHb — 4,0 MM [6, T. 7].

11 JTomycku paxiycis 3akpyriens — 1,0 mum [6, 1. 17].

12 Jlomyctrma BucoTa TopieBoi 3aaupku — 7,0 MM [6, 1. 11].
Po3paxoByemMo mMacy 3aroToBkHU 3a (popMyIoro:

Maar = V27 p,

ne V, — 00’em mTaMnoBaHoi 3arOTOBKH;

p=7,9-10"3r/cm3 — ryctuna marepiany 3aroToBKH.

(5.12)

3a po3MipaMu KpPECJICHHSI ITaMIIOBAHO1 3aTOTOBKH (MB. pucC. 5.1) BU3HAYaEMO 00’ €M

3arotoBku. Crioyatky moauIsieMo 00’€M 3arOoTOBKHM Ha TPU YACTHUHHM, JaJll BUZHAYAEMO

00’ €M KOXKHOI YaCTUHH, a TIOTIM — 3araJIbHUI 00’ €M BCi€l 3ar0TOBKH 32 (HOPMYJIIOIO:

V3ar = Vl - (VZ + V3)' (513)
ne Vi, V,, Vs — 06’emu okpeMux (TphOX) YaCTHH 3aTOTOBKH.
3,14 - 192
Vy = ~— 12,6 = 3571 cm’;
3,14 -11,8%
Vy = ~———84 =918 cn’
ApPK.
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3,14 - 72
Vs ==—— (12,6 - 8.4) = 162 cm*;
V.. = 3571 — (918 + 162) = 2491 cm®.

M,,. = 2491-7,9-1073 = 19,7 kr.

R0, |

+11

B0
+12
4

27
13

190

]
#70
#56 |
418,

3 20 3
26

Pucynok 5.1 — Kpecnenns 3aroroBku kopiycy mramnoanoro Ha KI'IHITT

TexHiuyHI BAMOTH Ha BUTOTOBJICHHSI IITAMIIOBAHO1 3aTOTOBKH:
1 TTokoBka I'p. I1 — 142...163 HB I'OCT 8478-70.
2 Knac Tounocrti T4, rpyna crani M3, ctyniab ckiaaanocTi — C2, BUXiiHUN 1HAEKC —

15 3rigao I'OCT 7505-89.

3 HesasHaueHi mTaMnyBajIbHi pajiyCH 3aKpyIJIeHb 30BHIMHIX moBepxonb R4 mm.
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4 Hesza3HnaveHi mTaMIyBajbH1 YKJIOHH: 30BHIIIHI — 5°; BHYTpiIIHI — 7°.
5 JlomycTrMa BUCOTA TOPIIEBOI 3aIMPKH HE OLIIBITIE 7 MM.
6 JlomycTima BeMYMHA 3CYHEHHS TUIOIIMHYU po3HiMaHHs mtamiy 0,7 MM.

7 MapkyBatu Ha OUpPKU: HOMEP KPECIECHHS, MapKy CTaJI.

T™ 21510020-00.113
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HaIpuKiIai,

6 AHAJII3 ICHYIOYOI'O TEXHOJIOI'TYHOI'O IMTPOLHECA

6.1 3MiHM 10 ICHYIOYOTO TEXHOJIOTTYHOTO TIPOIIECY

B icHyrouoMy TEXHOJIOTIYHOMY Mpolieci omepallii Ha3zBaHl MO TpynaM oOJaTHaHHS,

«Tokapna» abo

«Kontposns BTK».

3a BuMoramm KiacudikaTopa

TEXHOJIOTIYHMX OIlepaliiii B MalMHOOyAyBaHHI 1 mpuiagoOyayBanHi [1] HaBenmeHi

omnepariii Tpeda Ha3BaTH «Tokapna 3 UIIK», « TexHiuHUN KOHTPOJIbY» 1 T. 1H.

BHUKOHYETbLCA

Ha minmpueMcTBi, e BUTOTOBISETHCS KOPILYC, MICTS KOXHOI MEXaHIYHOI oreparii

KOHTPOJIbHA  Omeparis.

Lle

YCKIaJHIOE TEXHOJIOTTUHHI Imponec

BUTOTOBJIEHHA JeTani. [I[ponoHyeThCS, OCTAHHIM TEXHOJIOTTYHHM IEPEX0JIOM B KOXKHIN

MEXaHIYHIN omepailii 3poOUTH KOHTPOJIb BUKOHABIIEM, @ B TEXHOJOTIYHOMY MpOIIEC]

OCTaHHBOIO onepauifo BBCCTHU onepaui}o «TexHIUHMN KOHTPOJIb».

CepmitiHHSL OTBOPIB 1 HapizaHHs pizsou M16x2-7H, M12x1,75-7H 1 M10x1,5-7H

IIPOIIOHYE€THCA BUKOHYBATH HAa CBCPIJIMIIbHUX 1 PO3TOYYBAJIbBHHUX BCPCTATAX 3 YIIK.

B texnonoriunuii mpoiiec tpeda BBeCTH omepailito «CirocapHay, ska MoTpioHa aJis

3HATTS 3aJAUPOK, 1110 30CTAKOTHCS MICHIsl TOKApHUX, Ppe3epHUX, CBEPTHIIBHUX OIepaliii.

3 ypaxyBaHHSM HaBEACHHUX IMPOMO3UIIIH,

MPOTIOHYETHhCSI HACTYMHUM BapiaHT

TEXHOJIOTIYHOTO MPOIECY BUTOTOBJIEHHS Kopitycy (AuB. Tadm. 6.1).

Tabmuus 6.1 — TexHonoriyHM nmporec BUroToBieHHs Aetam «Kopmyc»

HOMep... HaiimenyBaHHs 00aqHaHHS Kon 1 HaiimenyBaHHs onepariii
omepartii
005 KIT'THTT 2100 O6poOKa THCKOM
010 ITiy 5000 Tepmiuna o6poOka
015 Star Chip 450 4233 Toxkapna 3 UIIK
020 Star Chip 450 4233 Tokapna 3 UIIK
025 2620BD1 4231 PosrouyBanbpHa 3 UITK
030 6b4431'®3 4234 dpesepna 3 YIIK
035 Star Chip 450 4233 Toxkapna 3 YITK
040 KBF 50 4232 CepayuinpHa 3 UIIK
045 KBF 50 4232 CeepamibHa 3 UIIK
050 Bepcrak 0108 Cnrocapna
055 Banna 0125 IIpomuBaHHs
060 Crin BTK 0200 TexHIYHMI KOHTPOIb
ApPK.
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6.2 Po3paxyHOK NpuUITyCKiB Ha MEXaHIYHY 00pOOKY

Po3paxyHOK TpHITyCKiB Ta MPOMDKHUX TPAaHWUYHUX PO3MIpPIB BUKOHYETHCS IS
00poOKM BHYTpimHBOI moOBepxHi aiamerpoM 124H9(+0,1; 0) mM. O6pobka OTBOPY
BUKOHYETBCS PO3TOUYBAHHAM (YOPHOBUM, TI/YMCTOBUKA 1 YHCTOBUM pPEKUMH) 13
BUKOPHCTOBYBAaHHSIM CaMOLIEHTPYBaJIbHUX TOKAPHUX MATPOHIB.

Benuunau Rziq 1 Hii ayma 3aroToBKH, YOpPHOBOTO, I/YUCTOBOTO 1 YHCTOBOTO
po3TouyBaHHs 6epeMo 13 Jkepena [3, T. 4.3 1 1. 4.6, ¢. 63 — 65] Ta 3anuiieMo iX B TaOIHIT
6.2.

BenuunHa npocTOpOBUX BIAXWUJIEHb O; UL 3arOTOBKM BHU3HAUUTHCS 3a (OPMYIIOO

[3,T.4.7, c. 66— 69]:

ps = |pa+ pikey = V0,42 + 0,52 = 0,641 MM = 641 MKM,

e Psy = 0,4 MM — rpaHvMyHa BEJIMUMHA 3MIIIEHHS MO MOBEPXHI PO3HIMAHHS IITaMIia
[4, Tabm. 9];
Pexcy = 0,5 MM — flonycTuMe  HaiOlIbIle  BIAXMJIEHHA BLI  KOHLIEHTPUYHOCTI
npOOUTOTO B IITAMIOBKH OTBOPY [4, T. 12].
OcTaTo4Hi MPOCTOPOBI BIAXUIJICHHS MiCIIsl YOPHOBOTO PO3TOYYBAHHS 3arOTOBKHU:
o1 =0,06-641 = 39 mkmMm.
OcTaTo4uHi MPOCTOPOBI BIAXWICHHS MiCIIS [I/YUCTOBOTO PO3TOUYBAHHS 3aTOTOBKHU:
02 =0,05-641 = 32 mKmM.
OcraTo4Hi MPOCTOPOBI BIXHUIJICHHS MMiCIIsI YUCTOBOTO TOUIHHS:
03 =0,02.:641 = 13 MkM.
[Toxnbka ycTaHOBKHM 3aroTOBKM Ha TOKAapHIM YOPHOBIM omepariii po3TodyBaHHS

BH3HAYAEThCS 3a popmyioro [3, ¢. 73]:

g = |eZ+¢e2 = /0,152 + 0,52 = 0,522 MM = 522 MKM,

y YOpH

ne € = 0,15 MM — noxu6ka 6a3yBaHHS IITAMIIOBAaHUX 3arOTOBOK B TOKAPHOMY MaTpPOH1

[6, c. 43, 1. 35];
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& = 0,5 MM — moxuOka 3akpirieHHs 3aroToBku [3, c. 77, T. 4.11].
[Toxubka ycTaHOBKH 3arOTOBKU Ha I/YMCTOBiH onepartii po3ToqyBaHHS:

& njancr = 0,06 ° & 4opy = 0,06 - 522 = 32 MKMm.
[Toxnbka ycTaHOBKM 3aroTOBKH Ha YHCTOBIH orepariii:

& quer = 0,04 - & yopu = 0,04 - 522 = 21 MKM.

y

Buxigni nani A5 po3paxyHKy OpUITyCKiB HaBeJeH1 B Tabmii 6.2.

Tabmus 6.2 — BuxinHi gaHi 11 po3paxyHKy NpUmyckiB Ha ¥124H9

Texnounoriuui onepariii [To3na- I'pannyni ElleMeHTH MiHiMAILHOTO
00p0o6I0BaIbHOT yeHHa | Jlomyck | BiAXWJIEHHA [PHIIYCKY, MKM
HOBEPXHI touHocTi | T, MKM | mons gomycky
?124H9(+0,1; 0) Mmm po3mipy ES1EI, mm R,i_1 | Hi—1 | pi-1 &
3aroroBka T4 3600 +1,2; 2,4 200 250 641 —
TokapHa YopHOBa H12 400 +0,4: 0 40 50 39 522
TokapHa n/49rcToBa H10 160 +0,16; 0 20 20 32 32
TokapHa 4yrcTOBa H9 100 +0,1; 0 10 15 13 21

Po3paxyHOk mnpuryckiB 1 omnepaimidHuX pO3MIpiB BUKOHYBaBCS 3a MPOrpPaMoro
«prip.Ver.7»  po3paxyHKOBO-aHAJITUYHUM METOJAOM 13 BUKOpHcTaHHsIM EOM.
PesynbraTu po3paxyHKy HaBeAeH1 B 1oaaTKy E.

CxeMa po3TalryBaHHs MPUITYCKIB 1 gomyckiB aiist P124H9 naBenena Ha pucyHky 6.1.

6.3 Anani3 Ta OOIpyHTYBaHHS CXeMHU 0a3yBaHHS 1 3aKPITJICHHS 3arOTOBKU

Onepayisn 015 «Toxapna 3 HIIK».

ba3yBaHHs 3aroToBKM Ha yCTaHOBI A BUKOHYETHCS MO HE 00poOIeHUM (YOPHOBHUM)
MIOBEPXHSM, SIKI OTpUMaHi Ha ioniepeHii onepartii 005 «O6pobka Truckom». Ha yctanoBi
b 3aroroBka 0a3yerbcs no noBepxui @184h12(0; —0,46) mm i Topirro @184h12/0133, saxi
oTpuMaHi Ha ycTtaHoBl A. Cxemu 0a3yBaHHS 3aroToBKM Ha omeparlii (yctaHoBax A i1 b)

HaBeJIeHI Ha pUCyHKax 6.2 1 6.3.
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Tadomung 6.3 — Tadbnuig BiAIOBIIHOCTI

3B’5130K Cryninb cBOOOIU HaiimenyBanns 6a3u
1,2,3 I, V, VI Vb
4,5 I1, III [10b
6 Baxkancis —

Dmax demam = 1247

Lmin demam = 124

Dmax aucm. poam = 123 76

D awcm. poam. = 1236

Dmax wgpH. pom. = 1232

Limin goH poam = 1228

Dmax sazomobry = 7792

[Hom sazomobry = 7718

Dmin 3azomobru = 1156

Y Ra 25

Ra 63

Ra 32

ra 16

N ¥

N

H=-24

£S =+12

[3az20mobry = 36

22T YOpH. posm = 36

Tdemam = 07

2Zmin qucm poam = 024

Tn/ucm poam = 0 6

27min ny/wcm po3m = 04

271030, Y9PH. po3m. = 72

T9goH posm = 04

2max HopH. poam = 76

27030, YUcm. g03m. = (04

2Jmax. wicm pom. = 05

22posp n/wuom posm = 08

2Zmax n/qucm posm = 096

Pucynok 6.1 — Cxema noiiB npumyckiB 1 fonyckiB 1t O124H9(+0,1; 0) mm

Ta6nus 6.4 — Matpulist 3B’ 13KiB

L,a/X,Y,Z X Y Z HaiiMeHyBaHHS 0a3u

L 0 0 1

o 1 1 0 ¥b

L 1 1 0

o 0 0 0 10b

L 0 0 0 B

o 0 0 0

Bcroro 2 2 1 5-b 3B’43KIB

3m. | Apk. Ne dokym. lion
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Ha ycranoBax A i1 b 3arotoBka mo30aBieHa 5-u CTyIEHIB BUIBHOCTI. BakaHTHUM €

oOeprampHUil pyx HaBkojio oci OZ. [lng BUKOHAHHS pO3MIpIB 0OpOOIIOBATEHUX

IIOBCPXOHBb 3aI'OTOBKH JOCTATHBO IT030aBUTH 11’ ATH CTyrIeHiB BUILHOCTI. HpI/I BUKOHAHHI

JTHIAHUX po3MipiB moBepxoHb 20, 12, 11, 16, 18 (muB. puc. 6.3), sxi moB’s3aHi 13

MOBEPXHEI0 8, BUHMKAE MOXHOKa Oa3yBaHHs uepe3 He cyMilleHHs TexHooriuHoi (Th) 1

BuMiproBasibHOT (BB) 6a3. L1 moxubka nopisHioe gomycky posmipy 117h12(0; -0,35) mwm,

sxuit 3’eqaye Th 13 Bb. 1106 BukmtounTn moxuOKy Oa3yBaHHs, TpeOa mpu 0OpoOKH

KOXKHOI 13 TepeJiiuyeHruX IMOBEPXOHb 3aJaBaTh MEPEMIIeHHs 1HCTpyMeHTa (pi3ls) Bij

noBepxHi 8, sika Oyne oxnoyacHo Th 1 Bb. Takum uyunom, Th 1 Bb cmiBmanarots 1

noxuOka 0a3yBaHHS JJIs 3a3HAYEHUX PO3MIpIB Oy/1€ BUKITIOUECHA.

Ha 1nmmi miniiHI po3mipu (auB. puc. 6.2 1 6.3) 3ampornoHoBaHi cxemMu 0a3yBaHHS HE

BIUIMHYTH 1 IX TOYHICTh Ha onepaliii Oyje 3ade3neyeHa.

3m.

ApPK.
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Pucynok 6.2 — Cxema ycranoBkH 3arotoBku Ha omneparlii 015 «Tokapna 3 UITK».

VYcranos A
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Pucynok 6.3 — Cxema ycranoBku 3arotoBku Ha omneparlii 015 «Tokapna 3 UITK».

Ycranos b

Onepayis 040 « Ceeponrunvua 3 YI1K».

Ha onepariii BUKOHy€eTbCs 00poOKa HOTHUPHOX «TIYXUX» OTBOPIB 13 p1300t0 M16-7H,

K1 po3TalnioBaHi Ha TopIeBi moBepxHi D184/()139. Cxema yCTaHOBKU 3arOTOBKH MPH

00poOKHM 3a3HAYEHUX OTBOPIB HaBeJleHA HAa PUCYHKY 6.4.

ApPK.

3m.

ApPK.

Ne dokym.

rlion. |dama
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Pucynok 6. 4 — Cxema 6azyBaHHs 3arotoBku Ha onepatiii 040 «CeepauibHa 3 UITK»

J1ist 3a6e3meueHHsT TOUHOCTI pO3TallyBaHHS OCeil 4-X pi3bOOBUX OTBOPIB HA JllaMeTpi
160 mm (momyck 3anexHMil), a Takok KyTOBY Biactanb 45°+30', Tpeba BUKOHATU
3a0yBaHHS 3arOTOBKHM OJHOYACHO 1Mo Topito B184/A134 1 miamerpy @124H9(+0,1; 0)

MM.
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Cxema 6a3yBanHs 3arotoBku Ha omnepauii 040 «CeepamunsHa 3 UIIK» HaBenena B

TadmIsx 6.51 6.6.

Tadomuig 6.5 — Tadbnuis BiAIIOBIIHOCTI

3B’ 130K Crymnias cBoO0IU HaiimenyBanss 0a3zu
1,2,3 I, V, VI Yb
4,5 I, 111 I10b
6 \ Ob

Tabmurs 6.6 — Matpuns 3B s3KiB

La/X,Y,Z X Y Z HaiimenyBanns 6a3u
: R —— vb
: o0 1ok
‘ oo o5
Bceboro 2 2 2 6-b 3B S3KIB

3anponoHoBaHa cxema 0a3yBaHHS 1030aBJis€ 3arOTOBKY IIECTH CTYINEHIB BIJILHOCTI.
BuwmiproBansHa 6a3a (BB) ns niHiliHMX po3MipiB otBopy M16x2-7H po3ramoBana Ha
Topui ¥184/139 1 ne cmiBmanmae i3 TexHosoriuHoto 6a3oto (Th), sikoto 3aroToBka
0a3yerbcst B mpucTpoi. g 3a3Ha4eHUX JIIHIMHUX PO3MIpIB OTBOpPY OyJ/ie BHHHUKATH
noxuOka 0a3yBaHHS, siKa JOPIBHIOE TomycKy po3Mmipy 117(0; —0,87) MM, sskum 1oOB’ sa3aH1
Bb 1 Th. Ane o0poOka BUKOHYeThcA Ha cBepainuiabHoMy Bepctati 3 UIIK, Ha skomy
BHUCTAaBUTH pi3ajbHUM 1HCTpYMEHT (cBepasio) Bia Bb 1 tum camum cymictutu Th 13 Bb.
B nipomy Bunanky noxubka 6azyBanHs Oyne nopiBHIoBaTH «0» 1 IiHIHHI pO3MipH OTBOPY

OyIyTh BUTPUMaHI.

6.4 O6rpyHTYBaHHS BUOOPY METAIOPI3aIbHUX BEPCTATIB

Onepayiss 015 «Toxapna 3 YIIK». B iCHyIO4OMy TEXHOJIOTIYHOMY IMpOIEC Ha
TOKapHUX OIepallisix 3acTocoByeThcsi Tokapuuii Beperat 3 UIIK monem 16K20D3. 11s

MO/IeJIb BEpCTATa € 3aCTapiyIOIO 1 HE BUTOTOBIISIETHCS MIANPUEMCTBAMH BEPCTATHOI ray3i.
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Jl51s1 00poOKHM MOBEPXOHB 3arOTOBKM METOJIOM TOUIHHS Y IpiIOHOCEPITHOMY BUPOOHUITBI

MOJKHa 3acTtocyBatu cydacHui BepcraT 3 UITK momeni Star Chip 450 [6].

Texniuna xapakTepucThuka TokapHoro Bepcrata 3 UIIK momem Star Chip 450

HaBeaeHa B Ta0ymil 6.7.

Tabnuus 6.7 — Texniuna xapakrepuctuka Beperata 3 UMK momem Star Chip 450

HaiiMeHyBaHHsI mapaMeTpiB

YucepHE 3HAUECHHS

KepyBanns

Fanuc Oi—Mate

Hait6ipmmii fiaMmeTp TOUIHHS, MM:

- HaJ CTAaHUHOIO 450

- HaJ CYNOpTOM 200
Haitbinpmmii miamerp aetair, MM 280
Haii011b111a TOBXKUHA AETall, MM 500
KinpkicTh 00€pTiB NIMUHACITIO, 00/XB 45 — 4000
ITonaya (6/c), MM/00

- TOB3IOBXHI 0,01-2,8

- TIOIepeYHa 0,0056-14

Tun roasoBHOTO JABUI'YHA

Fanuc B12/7000i

[ToTyXHICTh IBUTYHA IITIUHJEI, KBT

11/15 (memp. 30 xB.)

Kpinnenns mmusgens A 2-5
InuHaeapHUN OTBIp, MM D35
OTBip naTpoHa, MM D50
3-M KyJIaYKOBHUH TipaBIivyHUIN MATPOH 8" (210 mm)
MakcuMaJIbHUH MOMEHT 00epTaHHs mmuHaes, Hv 124
JloBxkH1Ha X014y, MM:

- Bich X 170

- Bich Z 500
[Ipuckopenuii pyx, M/XB 20
KiIbKICTh IHCTPYMEHTAJIBHUX MICLb 8
XBOCTOBUK IHCTPYMEHTA, MM 25x25
["a6aputu ([ x I x B), Mm 3625 x 1700 x 1700
Bara, kr 5000

Onepayia 040 «Ceeporunvua 3 YIIK». B icHyl0uOMy TE€XHOJOTIYHOMY MpOIeCi Ha

CBEpJIMJIBHUX OIEepallisix 3aCTOCOBYIOThCS CBEPAJIMIBLHO-(PPE3EPHO-PO3TOUYBAJIbHI

Bepctatu 3 UIIK momemi CC2BOSIIM®4 (obGpobmroBasibhi meHTpu). LI Bepcratn

nepeadayeHi JUisi KOMIUIEKCHOI OOpOOKM 3aroToBOK CKJIaJHOI (opMH B yMOBax

npiOHOcepiiiHOro Ta cepiitHoro BHpoOHMUTBAa. Ha Bepcrari BHUKOHYyeThCcs 0O0poOKa

3m.
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CBEpUTIHHSM, (pe3epyBaHHSIM, PO3TOUYBAaHHSM, Hapi3aHHsS pi3pOM 1 T. iH. Aye Ha
omepartii 040 BHUKOHYEThCS O0OpOOKa OTBOPIB OOMEKEHOI KITBKICTIO METOIIB:
CBEpJUIIHHSA, 3€HKYBaHHs, Hapi3aHHsA pi3bOM. Tomy, 3acTocyBaHHsS OOpPOOIOBATILHUX
IEHTPIB BEJUKO1 BAPTOCTI € EKOHOMIYHO HEJIOIIIbHUM.

[Ipononyethest Ha oneparttii 040 «CeepammnbHa 3 UITK» 3actocyBaTu cBepiiHiIbHO-
dbpesepuuii Bepcrar 3 UITK momeni KBF 50 i3 6e3cTyniHgacTiM peryaroBaHHSIM 9acTOTH
oOepTaHHs IIMUHEIA 1 aBTOMaTUYHUM MIPUCTPOIM Ui HapizaHHs pi3bOu. Ha Bepcrari
HABEJIEHOT MOJIeNIl BUKOHYIOThCS omeparilii (pe3epyBaHHs, CBEpJUIIHHS, 3€HKYBaHHS,
pO3rOpTaHHs, Hapi3aHHA Pi3bOU 3 BEIMKOI TOYHICTIO. TeXHIYHA XapaKTepUCTHKA

cBepuImIbHO-(GpesepHoro Beperata 3 UIIK moneni KBF 50 naBenena B Tabnuii 6.8.

Tabmums 6.8 — Texniuna xapaktepuctuka Bepctata moaeni KBF 50

HaliMmeHyBaHHsI mapaMeTpiB YucenbHI 3HAYCHHS
MakcuMaJIbHUH T1aMeTp CBEPUTIHHS, MM 50
PoGoya moBepxHsl cTOJIa, MM 1220 x 360
Kinekicte T-numimis (3), Mm 14H8 x 95
TexHo0T1YH1 IEPEMIIICHHS 0 KOOPJAMHATAM, MM X =650;Y =360
TexHOJOrYHUN X1 H1HOI1, MM 180
Kinbkicth 06epTiB, 006/XB 94 — 2256
ITomaua, MM/00 0,1; 0,15; 0,3
ABTOMaTHyHa nojiaya crosa (8), MM/XB 24 - 720
[ToTyxHICTh BUTYHA, KBT 2,4
I"abaputu (/1 x I x B), MM 1730 x 1730 x 2300
Maca, kr 1400

6.5 OOrpyHTyBaHHsI BUOOPY BEPCTATHUX MPUCTPOIB, PI3AIBHOTO 1 BUMIPIOBAIBHOIO

1HCTPYMEHTIB

Onepayin 015 «Toxapua 3 YIIK». Ha omneparii 3acTOCOBYEThCS 3-U KyJAuKOBHIA

riIpaBIIyHUMN aTPOH, SIKUM KOMIUIEKTYEThCSI TOKAPHUI BepcTaT. Y MOBHE IMO3HAYEHHS .

natpon 7/100-0005 I'OCT 2675-80.

PizanpHuit iHCTpyMeHT. 1) Pizerns TokapHwmii 310paHuii AJis KOHTYPHOTO TOYIHHS 3

MEXaHIYHUM KPITUICHHSIM IUIACTHUHU 13 TBEPAOTO CIIaBy 3 @ = 93°. YMOBHE NO3HAYECHHS:

pizeus 2301-0641 BK8B T'OCT 20872-80. 2) Pizenp TokapHuii 3i0paHuit
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PO3TOUYYBAJIBHUM 3 MEXaHIYHUM KPIMJIEHHSIM IUIACTUHU 13 TBEpAOTrO CIjiaBy 3 ¢ = 92°
(1151 HACKPI3HUX OTBOPIB). YMOBHE Mmo3HaueHHs: pizenb 2145-0552 BK8B I'OCT 20874-
75. 3) Pizenp TokapHMU 3i0paHHMI PO3TOYYBAIbHHN 3 MEXaHIYHHM KPIIUICHHSAM 3-X
rpaHoi IUTACTUHHU 13 TBEPJIOro CIUIaBy 3 ¢ = 92° (mns TIIyXux OTBOpPIB). YMOBHE
no3HaueHHs: pizenb 2141-0601 BK8EB I'OCT 20874-75, tun 5. 4) Pizeups ToxkapHuit
310paHuii JU1g MPOTOUyBAaHHS BHYTPIIIHIX MPSMUX KaHABOK 3 MEXaHIYHUM KPITUICHHSIM
IUTACTUHU 13 TBEPJOro CIUiaBy. YMoOBHe mo3HaueHHs: pizens K.01.4155.000 BK8B
TB2 035-558-77.

BumiproBanbHuii iHCTpyMeHT. 1) mtaHTeHIupKyab aBocroponHii LHII-11-250-0,05
['OCT 166-89; mrranrenrauounomip 1II-160-0,01 T'OCT 162-90; mrabmon cieriaabHUiA
1,5x45°; 3pazku mopctkocti 'OCT 9378-93.

Onepayusi 040 «Cseponunvna 3 YIIK». Ha omepaliii 3aCTOCOBY€TbCSI BEpCTATHUI
MPUCTPIi, SKUI CIIPOEKTOBAHUI 1 HABEICHUI B PO3/I1J11 7 MOSICHIOBAJIBHOI 3aacKHu.

PizaybHuit iHCTpyMeHT. 1) CBep uIo cripalibHe JUIs IEHTPYBaHHSA 3 KyToMm 2¢ = 90°.
YMmoBHe no3HaueHHs: ceepaiio 2300-1073 P6MS I'OCT 4010-77. 2) CeepaJio cripaiibHe
3 kytoM 2¢ = 118°. YMoBHe nmo3nauenns: ceepaiio 2301-1033 P6MS5 I'OCT 10903-77.
3) 3eHkiBKa KOHI4YHA 3 KyToM @ = 90°. YMoBHe mo3HaueHHs: 3eHKiBKa 2353-0135 P6MS5
['OCT 14953-80. 4) KoMriekT MalmMHHUX MITYUKIB ISl HAP13aHHS METPUYHOI P13bOHU.
YMoBHe no3nauenHs: MiTauk 2620-0546 H2 P6MS T'OCT 3266-81 (4opHOBUIT); MITUHK
2620-0548 H2 P6MS5 T'OCT 3266-81 (uncroBuii).

BuwmiptoBaneuuii iHCTpyMeHT. 1) KamiOp-nmpobka i1 BUMIpIOBaHHS METPHUYHOT
pizpOn. YmoBHe mo3HaueHHs: MI16x2-7H TOCT 17756-72. 2) Illabmon nans
BUMIpIOBaHHA (acku (cmerianbHui). YMOBHE mO3Ha4YeHHs: mabmon 1,5x45°. 3)
[Hranrenmupkyns HII-11-250-0,05 TOCT 166-89. 4) 3paszku mopctrocti [[OCT 9378-
93.
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6.6 Po3paxyHOK pexuMiB pi3aHHS

Onepayis 015 «Toxapua 3 YIIK». Ecki3u onepaii (ycranoBu A 1 b) HaBenmeHi Ha

pucyHkax 6.2 i 6.3. Pexxum pizaHHs po3paxoByeThcs sl 00pooku D184h14(0; —0,87)

MM.

cranoButh S, = (0,7 + 1,2) MmM/06 [4, 1. 11, ¢. 266]. Bepemo S, = 0,7 MM/ 00.

1 I'mubuHa pi3aHHs:

?190 — @184
t = > = 3 MM.

2 Criiikicts incTpyMeHTa T = 45 xB. [4, c. 268].

3 IMomaua. Ilpu raubuHi pizanHs t = 3 MM pPEKOMEHJOBAHHWH Jiama3oH IMojad

5 lIBuakicTh pi3aHHS BU3HAYAETHCA 32 PopMyIioro [4, c. 265]:

Cy " Ky
Vp_Tm.tx.Sy’

ne Ky — xoedilieHT, kil BpaxoBye yMOBU 00pOOKH.

Ky = Kmy " Kny * Ky,

6.1

(6.2)

Kumy — KoedilieHT, sKuii BpaxoBye BIUIMB Matepianry 3arotoBku [4, T. 1, c. 261]:

ny 1,0

750 750

o, = 550 MIla — mexa MiITHOCTI 00pOOTFOBATLHOTO MaTepialy;

(6.3)

K, = 0,8 — koediuieHT, sikuif xapaktepusye oOpo0IIroBaHICTh cTani [4, T. 2, ¢. 262];

n, = 1,0 — moka3HuK crerneHi [4, T. 2, ¢. 262].

Ky = 0,8 — xoediuieHT, iK1l BpaxoBYy€e CTaH MOBEPXHI 3ar0TOBKH [4, T. 5, c. 263];

Kyv = 0,4 — xoediiienT, Skuii BpaxoBy€ BIUTUB MaTepiany 1HCTpyMEHTa (TUTACTHHH

i3 TBepaoro cruiaBy mapku BKS) [4, T. 6, c. 263].

Ky =109-08-04 = 0,35.

Cy =350;x=0,15;y = 0,35;m = 0,20 [4, 1. 17, c. 269].

V= 4502 - 30,15 . () 70,35

350-0,35

=55 M/xB.

6 Yactora obepTaHHs MIMUHACIS BU3HAYAETHCS 32 (DOpMYIIOHO:

1000-V _ 100055

n= — —3’14_19():92,2 006/XB, (6.4)
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ne D = 190 MM — niaMeTp 3aroTOBKH.
[TpuiimaeThcs MacopTHE 3HAUEHHS YacTOTH o0epTaHHs mmuHAes n, = 100 06/xB.

7 dakTUYHA MBUAKICTH Pi3aHHS BU3HAYAETHCA 32 (OPMYJIIOHO:
v _m-D-n, 3,14-190-100
¢~ 1000 1000

8 Cuua pizaHHs BU3HaAYaeThes 3a opmyioro [4, c. 271]:

= 59,7 M/xB.

P, =10 Cp, - t¥re - S, ™ - V" - Kp | (6.5)
ne Cp, = 204, Xp, = 1,0, Yp, = 0,75, np, = 0 [4, 1. 22, c. 273];
Kp, — koedilieHT, sikuii BpaxoBye (HakTU4IH1 yMOBHU pizanHs [4, c. 271].
Kp, = KMpz ) chpz ) prz ) Kypzr (6.6)

Kmpz — KoedilienT, sKui BpaxoBy€ BILUIMB MaTepialy 3ar0TOBKH:

(5" 550\%7° , ,
we = (755) = (755) =079 (6.7)

0, = 550 MIla — mexa MiITHOCTI 00pOOITIOBATILHOTO MaTepialy;
n = 0,75 — moka3HUK CTETEHI IS Pi3ajIbHOTO IHCTPYMEHTY 13 TBEPOTO CILIaBa.
KoedirmienTn, siki BpaxoByIOTh BIUIUB T€OMETPUYHHX MapaMETPiB Pi3alibHOT YaCTUHU
IHCTpYMEHTa Ha CKJIaJIOBI CHJIM pi3aHHs pu 00poOku crami [4, T. 22, ¢. 273]:
Kepz = 1,0, K, p, = 1,25, Ky, = 1,0.
Kp,=0,79-1,0-1,25-1,0 = 0,99.
P, =10-204-3%°.0,7%75.59,79.0,99 = 4635 H.
9 TloTy>xHICTh pi3aHHsS BU3HAYAETHCS 3a (hopmyioro [4, ¢. 271]:

N = P, - Vg _4635-59,7_46 . 6.8
~60-1020  60-1020 0 (68)
[ToTyXHICTh Ha HIMUH/IET] BEpCTaTa CTAHOBUTH!

Nun = Nes -1 = 11 0,8 = 8,8 kB,

ne Ne 5z = 11 KBT — notyxHicTh NprBOLy TOJOBHOIO €JIEKTPOABUTYHA BEPCTATA,
Axmo Ny, = 8,8 kBt > N = 4,6 kBT, TO pexxuM pizaHHS BUKOHYETHCHS.
10 XBusivHHA TTO1a4a BU3HAYAETHCS 32 (HOPMYJIOHO:

Sy =S,'n;, =0,7-100 = 70 MmmM/XB.
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11 OcHOBHUIA (MaUHHUN) 9ac 00pOOKHU TIEpexoay BU3HAYAETHCS 32 (HOPMYJIOHO:
L+l lep)i (93+15+0)-1
° S, B 70

= 1,35 xB, (6.9)

ne L = 93 MM — oBKMHa 00pOOIIIOBANIBHOI TIOBEPXHI; Ly, = 1,5 — BenmM4nHa Bpi3aHHs
IHCTpYMEHTA; e, = 0 — BenMunHa mepebiry iHCTpyMeHTa; { = 1 — KUIBKICTh XOMIB

1HCTpyMEHTA.

Po3zpaxyHOK peXuMIB pi3aHHS IHIIMX TEXHOJOTIYHMX IEPEXOMAiB  ormepariii

BUKOHYETHCS TAOJUYHUM METOJIOM (AuB. Tabd. 6.9).

Tabmuug 6.9 — Pexxumu pizannda Ha onepaii 015 «Toxkapna 3 UITK»

Howmep noBepxi Pesiumit pisans To, xB
t, MM I S0, MM/00 n, 00/xB V, M/XB ’
1 2 3 4 5 6 7
VYcranos A
1 3,0 1 0,7 100 59,7/22 0,9
2 3,0 1 0,7 100 59,7/43,7 0,35
3 3,0 1 0,7 100 59,7 1,35
4 2,2 1 0,3 150 65,5/62,7 0,13
5 2,0 1 0,2 250 58,1 0,83
6-7 3,0 1 0,15 200 46,5/76 0,84
Ycranos b
8 2,0 1 0,7 100 59,7/37,1 0,56
9 3,0 1 0,7 100 59,7 0,49
10-11 2,5 1 0,2 150 58 2,85
12 5 2 0,05 100 38,7/39,6 1,2
13-14 14,5 5 0,1 200 47,8/66 3,4
15 1,0 1 0,4 200 47,8 0,5
16 1,1 1 0,2 200 47,8 0,08
17-18 3,0 1 0,1 100 38,7/42,1 0,7

Onepayia 040 «Ceeponunvna 3 YIIK». 3MicT omepailii: 1) IEHTpyBaTU «TITyXHUI»
otBip D10; 2) ceepanutu oTBip D14 mixa pizsdy M16x2-7H; 3) 3enkyBartu gacky 1,5x45°;
4) napizatu pizp0y M16x2 (qopHOBHIi pexxuM); 5) HapizaTu pizb0y M16x2-7H (unctoBuid
pexum). Ecki3 onepariii HaBeJileHU Ha pUCYHKY 6.4. Pexxum pi3aHHS pO3paxOBY€ETHCA

JUIs CBepAJiHHS 0TBOPY VY14 mix HapizanHa pizpou M16x2-7H.
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1 I'mubuna pizanus
t=05D=0,5-14 =7 Mmm,, (6.10)
ne D = 14 MM — giamMeTp 00po0IIOBAIBHOTO OTBODY.
2 Criiikicts cBepmia T = 15 xB [4, 1. 30, ¢. 279].
3 TabimunHa nmomaya S, = 0,4 MM/006 [4, T. 25, ¢. 277].
Po3paxoBana mojaya i3 ypaxyBaHHSM ITOIPABOYHUX KOCQIIIEHTIB!
Sp =S Kjs - Kos " Kys " Kys =0,4-1-05-1-1=0,2mmM/06, (6.11)
ne Kis = 1,0 — npu cBepmiinHi orBopy rimounoro | < 3D [4, 1. 25, ¢. 277];
Kos = 0,5 — 1t HacTyImHOI orepaitii Hapi3aHHs pi3sou [4, 1. 25, ¢. 277];
K,s = 1,0 — yMOBa K0pCTKOCTI TEXHOJOTIYHOI cuctemu [4, T. 25, ¢. 277];
K,s = 1,0 — s cBepaiia i3 mBUAKOpizainbHOi ctam [4, 1. 25, ¢. 277].
Bepcrar mae tpu ¢ikcoani momaui (0,1; 0,15; 0,3) Mm/006, ToMy mnpuiiMaeMo
pospaxoBaHy nozgaqy S, = 0,15 mMm/06.
4 1IBUIKICTH pi3aHHS PO3PaXOBYETHCS 3a hopmyroro [4, c. 276]:

Cy-D7-K, 3,5-14%5.0,32
Vp = Tm . g7 ~ 15012 .( 15045
p )

= 7,1 m/xB, (6.12)

ne C, = 3,5; = 0,50: y = 0,45: m = 0,12 [4, 1. 28, c. 278].

K, — xoediiieHT, iK1l BpaxoBy€ YMOBU OOPOOKHU:

Ky = Kyy - Kpy - Ky = 1,06-0,3- 1,0 = 0,32. (6.13)
Kumy — KoeditienT, skuii BpaxoBye BIUTMB MaTepianry 3arotoBku [4, T. 1, c. 261]:
750\ 750\
Kvy = K, - ( ) =0,8- (ﬁ) = 1,06, (6.14)

B

o, = 550 MIla — mexa MiITHOCTI 00pOOITFOBATLHOTO MaTepially;

K, = 0,8 — xoedirtieHT, sKuii XapakTepu3ye 00poOIIroBaHICTh ctani [4, T. 2, ¢. 262];

n, = 0,9 — noka3Huk crernexi [4, T. 2, ¢. 262].

Kyv = 0,3 — xoedimient, KUl BpaxoBy€ BIUIMB MaTepially 1HCTPYMEHTa
(mBuAKopi3aibHa cTans Mapku POMY) [4, 1. 6, ¢. 263];

Ky = 1,0 — xoediwienT, skuii BpaxoBye rnmuOuHy cBeputiHHs [4, T. 31, c. 280].

5 Yacrota 0OepTaHHSs MIMUHACIS PO3PAXOBYETHCS 38 POPMYIIOI0:
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~1000-V, 1000-7,1
P~ g.D  3,14-14

n = 162 06/xB.

3a macmopToM BepcTara mpuiiMaemMo 0e3CTyIiHYaCTy 4acTOTy OOepTaHHS IIITHHIEIIS
n, = 165 06/xs.

6 dakTHYHA MIBUKICTH Pi3aHHS BU3HAYAETHCS 3a (HOPMYJIOIO:
nDn, 3,14-14-165

Vg = = =73 .
= 7000 1000 M/xB
7 KpyTHHiIT MOMEHT IIPH CBEPUTIHHI BU3HAYAETHCA 3a hopmysioro [4, ¢. 277]:
Myp = 10Cy - D9 S - Ko, (6.15)

ne Cy = 0,041;9q=2,0;y =0,7 [4, 1. 32, c. 281];
Kmp — KoediuienT, skuii BpaxoBye AKICTh BIUIMBY MaTepiaiy 3arOTOBKM Ha CHJIOBI

3aJeKHOCTI [4, T. 9, . 264]:

0,75

K —(GB)n—(SSO) — 0,79 6.16
Mp =~ \750/ ~ \750 - (6.16)

0, = 550 MIla — mexa mirtHOCTI 00pPOOTIOBATBHOTO MaTepiamy;

n = 0,75 — noka3HUK CTEIEeHI JJIs pi3aIbHOTO IHCTPYMEHTY 13 TBEPAOTO CILIaBa.
M, = 10-0,041-14*°-0,15%” - 0,79 = 16,8 Hwm.
8 OcwoBa cuiia Mpy CBEPIJIIHHI BU3HAYAETHCSA 3a hopmyioro [4, c. 277]:
P, = 10Cp - D9 - S, - Ko, (6.17)
ne Cp =143,q=1,0,y =0,7[4, 1. 32, c. 281].
P, =10-143-14%9.0,15%7.0,79 = 4192 H.

9 [ToTy>xHICTh pi3aHHs BU3HAYAETHCS 3a hopmyJioro [4, c. 208]:
_ Mgpn, 16,8-165

9750 9750

10 IMotyxHicTh Ha mmuHAET BepcTaTa cranoBuTh (0,8 — KKJI BepcTaTa):

N, = 2,4-08 = 1,92 kBr.

Ne

= 0,29 kBT.

Axmo Ny, = 1,92 kBt > N, = 0,29 kBT, TO pexuM pizaHHS BUKOHYETHCS.
11 XBuirHHA MTOa4a BU3HAYAETHCS 32 (HOPMYJIOIO:
Sy = 0,15-165 = 24,75 MM/xB.

12 OcHOBHUI (MalTUHHUN) YaC TEXHOJOTIYHOTO TIEPEXOY:
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(L+lp+lep) i (22+1,5+0) 4
0= . = 2475 = 3,8 xB, (6.18)
ne L =22 MM — noBxuHa 0TBOpPY; lsp = 1,5 MM — Benmmumna Bpizanus; |y, = 0 — Benmnunna
nepeOiry; | = 4 — KiJIbKiCTh 00pOOIIOBAIBHUX OTBOPIB.

Pexxumu pi3aHHA 1HIIMX TEXHOJOTIYHUX MEPEXO/IiB Oleparlii BU3HAa4aeMO TaOJIMIHUM

MeToaoM (mB. Tabi. 6.10).

Tabmus 6.10 — Pexxumu pizanns Ha onepaii 040 «CsepaunbHa 3 UITK»

Hapizanns pizsou

Pexxum pizanus HentpyBanns | CeepmiinHs | 3eHKyBaHHA | YopHOBHI YucroBuit
PEKHM PEXHUM

1 2 3 4 5 6

I'mubuHa pizaHHs t, MM 5,0 7,0 1,6 0,45 0,2

Ilomaga Sy,,, MM/00 0,15 0,15 0,1 2 2

Hacrora  obepranns 300 165 100 200 200

MIIUHACIS Ny, 00/XB

d?aKTHqHa MIBUAAKICTh 9.4 73 11 10 10

pizanns V;, M/xB

ﬁpnyI““ MOMEHT 8,6 16,8 40,4 37,0 37,0

Kp’ M

OcnwoBa cuna P,, H 2260 4192 — — —

Horyswicrs  pisatis 0,27 0,29 0,42 0,76 0,76

N, kBT

[Tponosxenus Tadmuti 6.10

1 2 3 4 5 6
XBHIMHHA TIOAAHA. Sy, 45 24,75 10 400 400
MM/XB
OcHoBHuii yac T, XB 0,6 3,8 1,2 0,2 0,2

OcHoBHMI1 yac oneparlii CKJIaJaeThCsl 13 OCHOBHHUX YaciB TEXHOJIOTTYHUX MEPEXO/IiB — LIEHTPYBAaHH,
CBEpUTIHHS, 3eHKYBaHHs 1 HapizanHs pi3pdu: To=0,6 + 3,8 + 1,2+ 0,2 +0,2 = 6,0 xB.

6.7 Texniune HOpMyBaHHsI OTIEpaIlii.

HopMa mtydHo-KanbKyJISLIHHOTO Yacy BU3HAYAETHCS 32 (POPMYJIOIO:

n—3

Tyr—x = To+ Ty + Toge + Tyiy + N (6.19)
I
ne T, — OCHOBHHI Yac oreparii;
T, = qonoMikHUM Yac omnepartii;
Tos — gac 06cmyroByBaHHs poO0OYOTO MICIS BEPCTATHUKA;
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Tyiz = 9ac Ha BIATIOYMHOK HA OCOOMCTI TOTPEOU MPAIFOI0YOTO;

Tps — MATOTOBYO-3aBEPIIATBHAN Yac;
N, = 86 mT. — KUIBKICTh 3arOTOBOK B MAPTIi 3aMTyCKY iX y BUPOOHUIITBO.

JlommoMi>KHUI Yac orepartii CKJIaIa€ThCs 13 BUTPAT Yacy Ha OKpEeMi MPUHOMM:

T,q = TyCT + TKep + TBI/IM’

ne Ty — MOMOMDKHMH Yac Ha yCTAHOBKY 1 3HATTS 3arOTOBKH,;

Tyep — NOTOMIKHUI Yac HA KEPYBAHHS BEPCTATOM;

Ty — TOTIOMDKHHM Yac Ha KOHTPOJIbHI BUMIPIOBAHHS 3arOTOBKH.

Onmneparrist 015 «Tokapna 3 UITK».

To = 14,2 xB; Ty = 0,56 xB [5, kapra 3, ¢. 52]; Ty, = 0,8 xB [5, kapra 14, ¢. 79];
Toum = 3,54 xB [5, kapra 15, c. 80-88]; T,,_, = 34 xB [5, kapra 21, c. 96-97].

T,=056+08+3,54=49x8.T,; = 14,2+ 4,9 = 19,1 xs.

Onmneparrist 040 «CeepaymunbHa 3 UITK».

OHCpaTI/IBHI/Iﬁ gac pO6OTI/I BCPCTAaTa BU3HAYAETHCA 3a ¢)OpMYJIOIOI

Ton = Ty + Ty

Tos + Tyix = 0,08 Ty, = 0,08-19,1 = 1,53 xs.

34
Tup— =142+ 49+ 153 + === 21 xe,

(6.20)

(6.21)

To = 6,0 xB; Ty = 0,4 xB [5, kapra 13, c. 76-78]; Tyep, = 0,35 xB [5, kapra 14, c. 79];

Teun = 1,5 XB [5, kapTa 15, ¢. 80-89]; T,_; = 26 xB [5, kapta 24, c. 100];
T,=04+035+1,5=225x8. T,; =6,0+ 2,25 = 8,25xs.
Ty + Ty = 0,08 T,, = 0,08-8,25 = 0,66 xB.

26
Tur— = 6,0 + 2,25+ 0,66 + = 9,3 x5.
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7 MPOEKTYBAHHSA BEPCTATHOI'O IPUCTPOIO

Obtpynmyseanusa memu onepayii i 3a80aHHs OJisl NPOEKMYEAHHS.

Ha omepamnii 040 «CeepmmnsHa 3 UIIK» mociigoBHO CBEpANIATHECA YOTHPU OTBOPU
niametrpom 14,0 MM rmbunO0 22 MM, 3€HKYIOThCS (hacku 1,5x45°, HapizaeTbes pizbda
M16x2—7H rtnubuHor 16 MM 1 BUTPUMYIOTBCS TEXHIYHI BHMOTH KPECJCHHS IO
po3TantyBaHHIO OTBOPIB Ha miameTpl 160 MM B Mexax moJs gomycky 0,5 MM Ha miameTp.

AHaJ3 BUMOT KPECJICHHS 111010 TOYHOCT1 PO3MipiB IMOKa3aB, 1110 BOHH 3a0€311eUyI0ThCS
0e3 0COOJIMBUX YTPYAHEHBb. Y TOUHUMO TEXHOJIOT1YHI YMOBH OTIeparii.

Bepcrat moneni KBF 50 mae po3mipu po6odoi moBepxHi crona 1220 x 360 mMm; Tpu
npUEIHYBaIbLHUX Ma3a po3mipom 14H8(+0,027; 0) MM; BiicTaHb MK 1Ma3zaMu 95 M.

Pizanmpuuii iHCTpy™MeHT: cBepmio 2300-1073 P6MS T'OCT 4010-77; cBepasno
2301-1033 P6MS T'OCT 10903-77; 3enkiBka 2353-0135 P6MS T'OCT 14953-80;
miTunk 2620-0546 H2 P6MS5 I'OCT 3266—81 (uopHoBHii); MiTunk 2620-0548 H2 P6MS5
I'OCT 3266-81 (uucToBwuii).

Pexum pizaHHs A CBEpIUIiHHS OfHOro oTBOpY Aiamerpom 14,0 mm: V¢ = 7,3 M/XB;
So = 0,15 mMmM/06; n = 165 06/xB; My, = 16,8 H-m; Po = 4192 H; Ne = 0,29 «Br;
T, = 0,95 xB.

Pexum pi3anHs Ui Hapi3aHHS pi3sOu B ogHOMY 0TBOpi M16x2-7H MMm: V4 = 10 mM/xB;
So =2 MM/00; n =200 06/xB; M, = 37,0 H-M; Ne = 0,76 xBT; T, = 0,05 xB.

Jliig po3paxyHKy npuiiMaeMo KpyTHUM MOMEHT M,, = 37,0 H-M npu HapizaHH1 pi3poH
MITYUKOM, TOMY 1110 BiH OUIbIIIE, HIX MPHU CBEPUTiHHI M, = 16,8 H-Mm.

Takum yuHOM, JUIsl peani3alii HaBeJIEHUX YMOB HEOOXIAHO CIPOEKTYBAaTH MPUCTPIH 1
BUPIIITUTH HACTYIIHI 3a/1a4l.

1 3abe3neynTy NOCTIMHICTL Oa3yBaHHS NMapTii 3ar0TOBOK B MPUCTPOI.

2 3abes3neunTy HAMIMHE 1 MIBUKE 3aKPITUICHHS Ta BIIKPIIUICHHS 3arOTOBOK MPHU iX
MepeyCTaHOBIICHHI.

3 3abe3neunTy MOCTIHHY CHIIy 3aTHCKY 3a NepioJl 0OpOoOKM 3aroTOBKH, MPU YMOBI
3aCTOCYBaHHS B MPUCTPOI MHEBMATUYHOTO 200 T1PABIIYHOTO TPUBOJLY.

4 3a0e3neunTH TOYHICTh YCTAaHOBKH IIPUCTPOIO Ha CTOJI BepCTaTta IJIsI BUKOHAHHIA

TeXHIYHUX RUMOT oriepalil
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Po3spobnenns cxem 6azyeanna ma 3aKpinyienHs 3a20mosKu.

Buxoasun 13 TEeXHIYHUX BUMOI KpPECJICHHs, 3aroToBKa Ha omeparii 0a3yeTbes
HACTYITHUMU MOBEpXHAMHU. TopiieBa MmoBepxHs, sika oOMexxkeHa aiametpamu D184 mm ta
O134H9 mm 1 Mae mopcTkicTh Ry = 3,2 MKM, BUKOPHCTOBYETHCA SIK yCTaHOBYa 0asa,
030aBJIsie 3aTOTOBKY TPhOX CTYNEHIB BUIBHOCTI 1 CIIYTYE JIJISl CIIPUMMAaHHSI OChOBUX CHUJT
pi3aHHs, SIKI BUHUKAIOTH MPU CBEP/TIHHI, 36HKYBaHHI 1 Hapi3aHHI pi3i.

BuyTpimss muniapuyHa nosepxHs giamerpoM 124H9(+0,1; 0) MM 1 TOBXKUHOIO 8 MM
BUKOPHUCTOBYEThCS SIK MOJIBiiHA OmopHa 0a3a (KOPOTKUM Tajelb), Mo30aBiisie JIBOX
CTYNEHIB BUIBHOCTI 1 IIEHTPYE BICh 3aroTOBKH 13 Biccio naiamerpa 160 MM Ha skomy
PO3TaIIOBYIOTHCS OC1 00POOITIOBAILHUX P13bOOBUX OTBOPIB.

Topenp cTymiHYacTOro 0TBOpY 3arotoBku D35H9/(D45H10 MM BHKOPHUCTOBYETHCS K
ornopHa 0a3a, 1mo30aBsie 3ar0TOBKY OJIHI€] CTYMNEH1 BUIBHOCTI 1 € TEXHOJOTIUHOIO0 0a3010
JUI KyTOBOTO PO3TalllyBaHHs Ocell pi3b00BUX OTBOPIB.

[Io0 36eperTtu 3anpornoHOBaHy cXxeMy 0a3yBaHHS HE3MIHHOIO ITPU 0OPOOKH 3aTOTOBKH,
HEOOX1IHO NPUKIIACTH CHIIy 3aTUCHEHHS, SIKa KOMIIEHCYE CKAJIApHY BEJIWYUHY CHJIH
pi3aHHs Ta ii BEeKTOpHHI HanpsiMok. Cuily 3aTHCHEHHsI TpeOa HampaBUTH CYIPOTHB
OTIOpHOI MOBepXHi (ycTaHOBYOI 0asu). Jl>kepenoM CUiid 3aTUCHEHHS MPOIMOHYETHCS
BUKOPUCTATH MEMOpaHHUN THEBMATHUYHUN TPUBIJN, AKUH BOYJIOBaHMA B KOPIYC
npuctporo. Cxema Oa3yBaHHS 1 3aKkpiIUICHHS 3arOoTOBKM HaBEJ€HA Ha KpEeCJIeHH1
HajaroKyBaHHs (quBuCh kpeciienns TM21510020 — 06-01 OH).

Po3paxyHOK cuiM 3aKpilieHHS BUKOHYETBHCS 3a CXEMOKO CHJI Pi3aHHS 1 TepTs, SKi
BUHUKAIOTh MPU OOPOOKH 3arOTOBKH (IUB. puc. 7.1).

[Ipu cBepaiHHI OTBOPY HA 3arOTOBKY Jii€ ochoBa cuiia Po = 4192 H 1 kpyTHUN MOMEHT
My, = 16,8 H-m. [Ipu cBepasiHHI BekTOop cuiu Py HampaBieHWil CynpoTHB OMNOPH 1
MPUTHUCKYE 3aroToBKY 10 Hei. Cuia 3aTUCHEHHsI TaKOXK HaIlpaBJIeHa CYIPOTUB OMOPH 1
CYMICHO I 1Bl CUJIM IPUTUCKYIOTh 3arOTOBKY 110 Hel. ToMy NpH po3paxyHKax OCbOBY CHILY
He npuiiMaemo. Haito1pmmii KpyTHUI MOMEHT My, BUHUKAE NpU Hapi3aHHI pi3bOU, IKUH
NpsIMy€ TOBEPHYTH 3aroTOBKY HAaBKOJIO CBO€i oci. B MiCISIX KOHTakTy 3aroTOBKH 3

OTIOpaMH MPUCTPOIO Ta 3aTUCKHOIO 1M1ai{00I0 BUHUKAIOTH CUJIM TEPTSI, SIKI KOMIIEHCYIOTh
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KPYTHUII MOMEHT M,, (Ha pUCYHKY CUJIM TepTs 3a3HauyeHi koediuientamu teptsa f, 1 f,,

SIK1 BUHUKAIOTh B i1 IUX CHI).

Mkp

A

f1

—

PN S

P3

Y

} 7
&z
.
Y
| ‘
%K | p04 MM
N
S=9 MM R
Pucynok 7.1 — Cxema aist po3paxyHKy CHIIM 3aKpIIICHHS
Cuna 3atucHenHs P3 po3paxoByeTbes 3a GopMyIioro:
2-K-Mg, 2-3,11-37,0
P, = = 4523,2 H, (7.1)

Dyep. (i + f2) 0,159+ (0,16 + 0,16)

Ac P3 — CHJIa 3aTUCHCHHA HAa IITOKY M€M6paHHOFO IMHCBMATUYHOI'O ITPHUBOJA,

K — nonpaBounuii koeQilieHT, IKUil BpaXoBY€e HACTYIHI (DaKTOPH.

Ko = 1,5 — netounicts po3paxyskis; Ki = 1,0 — HasBHICTh BUTIAJAKOBUX HEPIBHOCTEH HA

nmoBepxHi 3arotoBku; Ky = 1,15 — 30uabIIeHHs Cuil pi3aHHS y pa3l NPUTYIJICHHS

iHcTpyMeHTa; Kz = 1 — 301/1bleHHs CUJI pi3aHHs IpU nepepuByacToMy pizanui; Ky = 1,2 —

MOCTIHHICTh 3aTUCKHUX CHJI THEBMATUYHOTO YCTpOot0; K5 = 1,0 — 3py4HICTh pO3TalIyBaHHs

PYKOSATKH B 3aTUCKHOMY YycTpoi; Kg = 1,5 — HasBHICTb MOMEHTIB, SIKi HPSMYIOTh

IOREGNHYTU 3ATQTORK) (K=KoKi Ko Ko Ko Ke'Ke =15-10:-1.15-1-1.2-10-1.5=311)
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Mip = 37,0 H-M — KpyTHUMI1 MOMEHT NP Hapi3aHHI pi3b0H;

_ DitD; _ 1844134 _ NV
D;ep. = =, = 159 MM — cepenHiii  AlaMeTp 3arOoTOBKH, SIKMM BOHA

OTNUPAETHCS HAa OMOPHY MOBEPXHIO NPUCTPOr0; D1 =184 mm; Dy = 134 mwm;
f, = f, = 0,16 — koediuieHTH TepTs B MICHAX KOHTAKTy 3aroTOBKH 13 OIOPOIO
IIPUCTPOIO 1 3aTUCKHOO Imaitdoro [7, T. 10, c. 85].
BenmnunnHa cunm 3akpiruieHHsS P, 3alIeKUTh BiJ PO3MIPIB €JIEMEHTIB KOHCTPYKIIIT
MHEBMATHYHOTO IIJIiH/ApA (AiaMeTpa, TOBIIMHHU 1 IPOTUHY MEMOpaHH).
HiameTp mwminapa D MokHa BUHAUMUTH 13 PopMyIIu:
P, = 0,147(D + d)? - p,, (7.2)
ne d = 0,7D MM — niaMeTp 30BHIIIHBOT OTIOPHOT MIaH0u;
pPo = 0,4 MIla — Tuck noBITpsl B MHEBMATHYHIN CUCTEMI.

[Ticns mepeTBopenHs Gopmynu (7.2) Bu3HaUaeMo aiameTp nuitinapa D:

B B 4523,2
~1,7.0,147-p, 1,7./0,147-0,4

D = 163,2 MM. (7.3)

[Tpuitmaemo D = 200 MM. B KOHCTpyKIIii NPUCTPOIO 3aCTOCOBaHMI MeMOpaHHUI
MHEBMATUYHUNA TUIIHAP OJHOCTOPOHHBOI [lii 3 MPY>KUHHUM MOBEPHEHHSIM 1 MaTepiaioMm
MeMOpaHu — T'yMOBOi TKaHHHHU.

ToBmHa S TyMOBOT MEMOpaHU PO3PaXOBYETHCS 32 (POPMYIIOLO:

¢_D |3p0 _200 [3-04

= — = 8,66 MM, 7.4
4 o 4 | 40 MM (74

1€ Opmax = 40 MIla — Haiibusiblle HOMyCcCTUME HANpy>KeHHS B Marepiail aiadparmu 13
r'yYMOBOI TKaHUHU.
[Ipuiimaemo S = 9 MM.

Busznagaemo xij mroka L npu mutockiit miadgparmi i3 i IpOrHHOM B IIEHTPI:

_ 3peD*(1 — u?)

) 7.5
256ES3 (7.5)
ne u = 0,4 — koedimient Ilyaccona matepiany aiapparmu;
E = 6-10? — MozyJb IPYKHOCTI MaTepiany aiadparmu.
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~3:0,4-200*- (1—-0,4%)
B 256610293

= 14,4 mM.

[Tpuitmaemo L = 15 Mm.

7.3 Po3paxyHOK TOYHOCTI €JI€MEHTIB IPUCTPOIO.

Jlo  po3paxyHKOBHUX  TapaMeTpiB  BiJHECEHAa  MapajeNbHICTh  TOpUA 1
NEPIEeHIUKYISAPHICT, UWIIHAPUYHOT KUIBLIEBOI IMOBEPXHI KOPIYyCY, fKI BHU3HAYAIOTh
TOYHICTh PO3TAIIyBaHHs 3arOTOBKU B IPUCTPOI.

Honyctuma noxuoka 7y, BUTOTOBJICHHS MapajleIbHOCTI TOPLS KOPIYCY BIJHOCHO ii

0a30B01 MOBEpXHI A BU3HAYAETHCA 32 (OPMYIIOI0:

Top < Ty — KTJ(K1 re5)2 + & + & + el + E2r + E35, T+ €20, (7.6)

ne Ty =0,6'To =0,61430 = 258 MKM — OMYCK NMEPIEHIUKYISIPHOCTI PO3TAILyBaHHS OCEi
OTBOPIB BIJIHOCHO TOPIIA JACTaJl;

Tors = 430 MKkM — pomyck cBepAtiHHS 4-x oTBOpiB D14 MM 3rigHo 14-TO KBamiTeTy
TOYHOCTI,

K; = 1,2 — xoedimieHT, IKUH BpaXOBY€E MOKIIMBE BIIXWICHHS OKPEMHUX CKJIQJOBHUX BiJl
3aKOHY HOPMaJIBHOTO PO3MOIUICHHS;

&g = 50 MKM — moxuOKka 0a3yBaHHS JeTalli B MPUCTPOT (32 KPECICHHSIM);

K1 = 0,6 — monpaBounwmii koedimieHT [5];

&; = 0 — moxubKa 3aKpireHHs 3aTOTOBKH;

& = 0 — moxu0ka, sika BUHUKAE y pa3i 3HOCY YCTAHOBYUX €JIEMEHTIB (IIPH PIBHOMIPHOMY
3HOC1 niamerpa 124H9 mM 1 Topiis, ooMexxeHoro aiamerpamu 184 mm 1 134 mm, noxubky
MOJKHA HE BPaxOBYBaTH);

Enep = 90 MKM — mOX1OKa NEPEKOCY IHCTPYMEHTA TIPU CBEPIITIHHI;

Eyer = 10 MKM — moOXnOKa yCTaHOBKH MPUCTPOIO HA CTOJI1 BEpCTaTa,

y
Eosp = Kz - @ = 0,6 - 100 = 60 MKM — noxubOka 06pooku (K2 = 0,6 — koedimienT, sxuit
BpaxoBye MoxuOKy oOpoOku, ® = 100 MKM — cepeiHsi EKOHOMIYHA TOYHICTH 0OPOOKH 1O
12-y kBanitery);
€m0z = 50 MKM — moxuOKa TO3MWIIOBAHHS IIMUHAETS 13 1HCTPYMEHTOM BIJIHOCHO

IJIOHMIWMHHA CTOJIa BEpCTaTa.
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Ty < 258 — 1,2/(0,6 - 50)2 + 02 + 02 + 502 + 102 + 602 + 502 = 140 MKM.

Po3paxoBaHe 3HaueHHs 3alUIIEeMO B TEXHIYHI BHMOTH KPECJICHHS MPHUCTPOIO,
MIONEPEIHBO NpUUHABIIU Tpp = 0,1 MMm.

7.4 Onuc KOHCTPYKIIii 1 poOOTH MPUCTPOIO.

Konctpykuis mpuctporo HaBeneHa Ha kpecienHi TM21510020-07-01.00.00 CK
«IIpuctpit nns cepIiHHS». [IpUCcTpiit cknagaeTbes 13 KOpHycy 2, B HYTpl SIKOTO
3alpecoBaHl JIBl HamMpsIMHI BTYJIKM 3, IITOKAa S5, KUK HUKHIM KIHIEM 3aKpiluieHUH 3
MeMOpaHoto 9 1 gBoma MeraneBuMH Haknaakamu 10. MemOpaHa pa3oM 3 KpUIIKOw0 12
KPIMUTHCS A0 Kopirycy mrictbMa 6ontamu 18. IloanHs MOBITPs B ITOKOBY MOPOKHUHY,
BOYZI0BAaHOI0 MEMOPAHHOTO THEBMATHYHOTO TPUBO/IA OAHOCTOPOHHBOI 11, BIIOYBAETHCS
4yepes OTBIp KOPIYCY, SIKUM 3’ € THaHUM 13 pO310AUIBHUM KpaHoM 1. J[J1g KyToBOT opieHTAaIlli
JIeTa BITHOCHO CBOE1 OC1 Ha KOPITYCl MMPUCTPOIO PO3TAIIOBAHA CTIHKA 7 13 PEryIIoI0unM
ynopoM 6. 3akpilJIEHHsI 3arOTOBKA B MPHUCTPOi BiIOYBAa€ThCA 3aTUCKHOIO 3HIMHOIO
maiiboro 4. Ilpuctpiii Ha cToyl BepcTaTa BUCTABISETbCS JBOMA IIMOHKaMH 23, sKi
3aKparuieHi 0 HU3y Kopiycy rBuHTamu 16. Ilpuctpiii 10 croiy Bepcrata KpilUThCS
cneniaJbHUMU 0onTaMu (Ha KPECIICHHI HE MTO3HAYEH1).

Po6oTa npucTporo moYrMHAETHCS 13 YCTAHOBKHY 3aTOTOBKH Ha TOPEIlh (0a30BY MOBEPXHIO
KOpITyCy) 1 MWIHAPUYHUHN Maiellb Kopiycy. Jlaii 3aroToBKy MOBEPTalOTh HABKOJIO CBOET
OCl 10 MOMEHTY, KOJIM ymop 6 yCTaHOBHUTHCS B OTBOpP1 1 Oyae MOCITHYTE KyTOBE ii
po3ranryBaHHsi. OCTaHHBOIO YCTAHOBIIOETHCA 3HIMHA ImMaiiba 4 MK BEpXHIM TOplEeM
3aroTOBKHU 1 OypTOM ILTOKA 5.

B mTOKOBY MOpPOXKHMHY MHEBMATHYHOTO MPHUBOMAY BiJl PO3MOIUILHOTO KpaHy 1 Tif
TUCKOM MOJJAETHCS CTUCTIE MOBITPS, MeMOpaHa 9 MPOTruHAETHCS 10 HU3Y 1 IEPEMIIILYE IITOK
5, a 3HIMHA maiiba 4 3atrckae oOpoOOBaNIbHY 3aroToBKy. Ilicis 3akiHyeHHs 00poOKu
PYKOSITKOIO PO3MOAUILHOTO KpaHa 3’€IHYEThCS IITOKOBA MOPOKHMHA 3 aTMOc(heporo 1
ctucie noBitps Bugangerbes. Ltok 5 mig giero npyxunu 11 nepemiityeTbest 10 BEPXY,
3BUIBHSIETHCS 3HIMHA IIaii0a 1 3aroTOBKA PO3KPIUIIOETHCS. [IpUTHCHYTHI 10 3arOTOBKHU
yrop 6 BiIBOAUTHCS 1 BOHA 3HIMAETHCA 13 CTOJIA PUCTPOTO. J[aii UK poOOTH MPUCTPOTO

MOBTOPIOETHCS MPU 0OPOOKU HOBOT 3aTOTOBKH.
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BUCHOBKHA

1. BukonaHuii aHaii3 ciyk00Boro npusHaueHHs KyJboBoro kpana DN8O, PN16 i
koprycy BT 69.347-80.10.01 ta ymoB #ioro excruryararii.

2. BuxoHaHW aHAII3 TEXHIYHUX BUMOT Ha BUTOTOBJICHHS KOPITYCY .

3. Buznauenuii T BUpOOHHUIITBA — JIpiOHOCEPIHHMM Ta Popma Horo opraHizarii —
rpyIoBa.

4. BukoHaHUM aHaJi3 TEXHOJOTTYHOCTI KOHCTPYKIIi aeTam «Koprycey.

5. BubGpanuii cnoci6 BUTOTOBICHHS BUX1AHOI 3aroToBku — mrtammnobka Ha KI'IHIT.
Po3po06iieH1 TeXHIYHI BUMOTH /10 BUTOTOBJICHHS 3aTOTOBKH.

6. BuxoHaHuil aHai3 ICHYIOUOTO Ha TMIAMPUEMCTBI TEXHOJOTIYHOTO MPOIIECY
BUT'OTOBJICHHSI KOpHycCy. 3pOOJIEeHHI PO3paxyHOK MPHUIYCKIB 1 JOMYCKIB Ha JlaMeTp
124H9(+0,1; 0) mm. g onepaiii 015 «Tokapua 3 UITK» 1 040 «Ceepanuiibaa 3 UITK»
oOpaHi cxemu 0Oa3yBaHHs, METAJOpi3alibHI BEPCTATH, BEPCTATHI MPUCTPOI, pi3abHUM 1
BUMIPIOBaJIbHUM 1THCTPYMEHTH, PO3PAXOBaH1 PEXKUMHU pI3aHHS Ta TEXHIYHI HOPMH 4YaCy.

7. CnpoexToBaHui BepcTaTHUM pUCTpiii Ha onepaiio 040 «CrepanuibsHa 3 UITK»
IUTSL CBEPIJIIHHS YOTUPHOX Pi3b00BHUX 0TBOPIB M16X2-7H B Kopmycl.

8. Po3pobreHa TexHOJOTIYHA JOKYMEHTAIlisi HAa BUTOTOBJICHHS KOPITYCYy IJII YMOB

npidbnocepiitHoro BupoOHuiTea — kaptu KTII 1 KE.
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