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BBEAEHVE

AXTYansHOCTE TEeMBEL

Texuugeckuii Oporpecc B MaNMHOCTPOCHWH XapaKTePHU3YeTCs Kaxk yIydilleHHAeM
KOHCTPYKIMY MalllfH, TaK ¥ HENPEepPHIBHBIM COBEPIICHCTBOBAHUEM TEXHONOTHH HX HpPO-
U3BOJCTBA.

OcHOBHOH 33Jadell ABIAETCS M3rOTOBICHME MAIIMH 33J2HHOTO KadecTBa IPH HaH-
MEHBIIAX 3aTPATaX MATEPUANOB, MIHUMANBHOH Ce0ECTOMMOCTH 1 BBICOKOH TIPOM3BOIN-
TENBHOCTH. JTa 3a/ia9a MokeT OHIThH pernleHa ITyTEM LIMPOKOro IPUMEHEHHs Mporpec-
CHBHBEIX TEXHOJIOIHUYECKHX IIPOUECCOB, OCHACTKH ¥ OOOpY/IOBaHHA, CPEACTE MEXaHH3a~
1Y ¥ aBTOMAaTH3AIHH, CTAHKOR C IIPOIPaMMHEBIM YIIPaBICHHEM.

Ilens paboTH coKpammenue BpeMeHU 0OpabOTKM, NOBBIIEHUA Ka9ecTBa MPONYKLEHY,
BHEJPEHUS [EPEAOBEIX TEXHONOIHH.

3amauaMy TIPOEKTHPOBAHWS SABILIOTCH: PaspaboTKa TEXHONOr#4YeCcKOro Iporecca,
IIPOEKTHPOBAHKE OINMPaBKH KOHIEBOH, MHOTOINIHHJAENSHONW TOMOBKH, KOHTPOIBHOTO
NpUCIIOCOBISHIA B KOHTPOIIA TOPIOBOTO U pajHaibHOro OueHus.

ObbexT paboTsl —- cozparmne obpaboTxu Aetains «Brymxay.

TIpenmer paGotsl — mpouece obpaborku metann «Brynka». Pesynsrarel paGoThl pe-
KOMEHAYETCH UCTIONB30BaTh HPY M3roTOBICHMH AcTane# tana « Bryakay.

Jhucr
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1 AHAJIM3 UCXOAHBIX JAHHBIX
1.1 Onmcanwe y3na a3genvs. Ciry:xxe0Hoe HazHadeHHE ASTANU

JlanHas perans, NpUBEIEHHAS B COOTBETCTBHH C PUCYHKOM 1.1, sBasgercsa cocrasHOH
aCcThIO PEryIATOpa AaBlicHHA rasa. Peryiarop nmpefHasHadeH L1 peAylHpOBaHHS rasa
BRICOKOTO JiABNGHHS N0 3ajaHHoro cpemsero. K nmeranu npelssBIAIOTCH NOBBILUEHHEIE
TpeGOBaHUSA MO IPOTHOCTH ¥ TePMETHYHOCTH B CB3H ¢ paboToll ee B cpejie IPUPOHOro
rasa ¥ pH Aasaery o 80 xre/ cM’. BTymxa npefHassayena As cOpackiBanms JaBIeHHS
rasa, BHyrpenunii guamerp 90,5 MM sBnsercs pabodell MOBEPXHOCTHIO, IO KOTOPOI
IBHDKETCS HITOK NEPEeKpHIBAIONIME OTBEPCTHA Ha HUIMHAPHIECKON TOBEPXHOCTH BTYII-
ku. IIpucoegunenne ocymecTBIsRETCS NOCPEACTBOM 00nTOB. BHYTpH yCTaHaBIHBACTCH
no pe3pde M100x2-6H xpeimka. Brynka bazupyeTcs 0 [MIIMHIPHIECKON TOBEPXHO-
ctd 911119, 3aroroskoit aBiseTcs TOKOBKa H3 cramd 20. Pasmepst, HOIyCKH, 1IEPOX0OBa-
TOCTB, YKA3aHHBIE B UEPTEIKE 3aaHEI UCXOHS U3 YCIOBMH paboThl AeTalny ¥ TeXHOIOTHYe-
cKo#i HenecooOpa3sHOCTH NPY H3TOTORIICHHH.

B cooreercreum ¢ pucynkom 1.2 m300pakEH 3cKW3 y31a, B KOTOpoM padoTaer He-
Tallb.

/BT
ez ]7]

#ad €

T
LiZats
T
WS

N

bty i 7 n 2.
]

Pucynox 1.1 — Uepréx meranu
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Pucynok 1.2 — Dcxus yana

1.2 Ananmua cOoTBeTCTBHS TpeOORaHNH HepTexa AeTany TpeGoBasuAM ee Ha3HaYeHUs

TIoCKONBKY BHYTPH BTYJIKH B OTBSPCTHH ABHIKETCA CONPSKEHHBIA IUITOK, TO Tpebosa-
uue K otBepermio ¥90,5HY Ra 1,6, u cBsi3aHHEIX ¢ 9T0# Oaz0i TpeOoBaHuil Ha KaHABKAX
?100,7H9 u Q95HSE, B KOTOPEIX YCTaHABIUBAIOTCS YINIOTHHUTENBHEIE KOJIBIE, a TAKKe
tpeboBanus no mrepoxosarocTd Ra 1,6 xanaBox 06YCI0BISHO CITy)KEOHBIM Ha3HAYEHAEM
IeTanH, a HIMeHuo ofecnedyeHre repMeTHIHOCTH. BroionHeHne mosepxHocty P11119 ¢
mepoxosarocteio Ra 3,2 u cBasannoro tpeGoBaHMEM TOPLEBOTO OMEHWS NPHCOSAVHM-
TERBHOTO TOPIa, OOYCIIOBNEHO CIIyKeOHEM Ha3zHAYeHWEM AETalH, IMOCKOIBKY 3TO Tpe-
Oyerca st o0ecTieyeRHs TOYHOrO PACTIONOXEHUs netanyd B cOopke. Bruionnexnue no-
BepxHOCcTH D93H9 ¢ nonyckom Topuoporo 6uerus 0,05 MM H mepoxosaTocTsio Ra 1,6,
Tpebyercd TaKKe A oOeciiedeHus IepMeTUYHOCTH CONpshKeHns ¢ Kpulikoi. Hamrame
160 oTtepctmii (34 no cirykeOHOMY HasHAYeHWIO jJeTany Tpedyercs s JO3UPOBAHHS
APOTEKAIOHIEro Ta3a ANd HOpMAalbHOH paboTsI y3ia.

1.3 CpaBHeHue OTEYECTBEHHBIX 1 NIEPEHIORBIX 3apy0eHBIX TEXHOIOTHA 1 PEIIeHUH

Msorue oTpaciy NPOMBINIIEHHOCTH UCIBITHIBAIOT CePhe3Hble TPYAHOCTH, 00ycIoB-
NeHHBIe BIUSHUEM MMPOBOTO 3KOHOMHYECKOTO KpH3dca. B 4acTHOCTH, ¥ B MAIIHHO-
cTpoeHuH Habmonaerca SO-MpoeHTHBIN cnay 00HeMoB IpoAaxX. ns moBsHIeH:s Npo-
W3IROJIUTCEHOCTH B MAIDHHOCTPOCHHN TpeOyeTCs 3HAYUTEIHEHOE COKPAIEHNEe BPEMEHH,
3aTpaunBacMoro Ha Mertamnoobpabotky. [lnsa cHmxernus Bpemenu umriia Ha 20...40%
npearaly TOKapHyio o0paloTKy AeTany IpOM3BOAUTE Ha TOKapHOM crauke ¢ YTV

Juer
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16K20M3 ¢ HCHONBE30BaHMEM YHUKANBEHOTO METANNo00padaThIBAIOIEro MHCTPYMEHTA,
IO3BOJLIOIMIEr0 CYHISCTBEHHO COKPATUTE TPYAOEMKOCTE IPOH3BOJICTERA,

Komnarus ISCAR u3BecTHA CBOMMH WHHOBAWOHHEIMM peIIeHUSMH B 00JacTH BbI-
COKOCKOPOCTHOTO MeTainooOpabarpiBatoniero HHCTpymeHTa. Kadecrso, NpouszBoau-
TEJIBHOCTH, CTA0MIBHOCTE W HaAeXKHOCTH nHeTpyMmeHTa ISCAR cTanm HeoCTIOpHMEIMH, a
HOBM3Ha KOHCTPYKITUH W TEXHOIOrHH MeTamtoo0paboTky SBIBHOTCE YHUKAILHEIME.

Kommanus ISCAR nperaraeT BBICOKOHPOHU3BOOWTENBHBI HHCTPYMEHT CEpHH
HELITURN TG u HELITURN LD, obnanaromuii ocobo# reomerpueil ¢ KpHBONUHEH-
HOM pexyme# KpOMKOH, NO3BONAIONMH 3HAYHUTEILHO CHU3HTE CHIILI pe3anus. JlononHy-
TeNBHBIH 3((EKT HaeT NPUMEHEHNE BHICOKOKa9EeCTBEHHBIX TBEDABIX CIUIABOB ¥ HOBEH-
mux okpeitai u3secTrol cepur SUMO TEC. bonsnmHCTBO aBTO3amdacTe, HanpH-
Mep, Ball [IECTEPHH, BeRyIOue Bajlb! i NEpefaTOYHEIe Balsl, TPeOYIOT NpHMEHEHMS WH-
HOBAIIMOHHEIX TEXHONOrHH JJis YepHOBOH/4HCTOROM MexanooOpaboTku. Bricoxorexso-
JOYUYHBIA TOKApHEBIH uHCTpyMeHT koMmranu ISCAR no3BoIHeT COXpaTHTL BpEeMA Me-
xaHooOpaborku Ha 30...50%. bnaroaaps MUHMMAaILHOMY KOIMYSCTBY IIPOXOMOB ¥ BEI-
COKOH CKOpOCTH MeXaHoo0pafoTku yaaeTcs NOOHTECH MaKcuManbHOH 2({pexTuBHOCTH
ToxapHoH 00paboTKH NpA MAHUMATEHOM 3aTPauyMBaEMOM BPEMEHHU.

Cnennamictel xomiaauu ISCAR mepeemvu paspaloTand BEICOKOTEXHOJIOTHIHEIHA
YHHBEPCANBHEIN WHCTPYMEHT A TOMEHUS KaHaBOK IPUBEINEHHBIM B COOTBETCTBHH C
pacyaxomM 1.3. B wactHOoCTH, 9T0 pexxyume tumactunsl cepry HELI-GRIP u CUT-GRIP.
Tlo cpaBHEHMIO C TPaZMUHOHHBIM MHCTPYMEHTOM YHHBEPCANBHBIC PEXyINMe IIaCTHUHE
o0nafarT HEOCHOPUMEIMY OPEUMYIIeCTBAMU H YCTaHABIMBAIOT HOBBIN CTaHJIapT Kade-
ctea B obnacta MexaHCOOpaboTkH aBTOMOOWIBHEIX fnetaneil. JaHHbI HHCTpyMEHT
npeRnaraio ucnonszopats B 020 omepanyy Af pacTauyBaHus KaHaBKH. MHCTpyMeHT
CO3JaH CTIEHHANBHO AN MeXxaHoo0paboTky BeAyIIUX BAIOB, paclipeAeIUTEILHEIX BANIOB,
neraliedl TUAPaBIHIecKoil CHCTEMBI W KOpoOKH Itepesiad ¢ YIeTOM KECTKHX JOIYCKOB H
tpeboBanmii.

Pucynok 1.3 — MacrpyMenT 14 TOYESHMI KaHABOK

Takue yHHBepCalbHbIe PEXYIHe IIACTHHBI MO3ROISEOT OOOWTHCH MEHBINNM KOIU-
YECTBOM TOKapHOro HHCTpyMeHTa (Ha 40%), Heo6XxoquMOro s BRINONHEHUS NOZO0HBIX
onepaiyi. YHUBEPCANbHBIE KAHABOYHBIES IIACTHHB! NOAXOMST ANA BRITONHEHUS pasnnd-
HBIX OIlepallkii, BKIIIO9as Ipope3Ky KaHABOK M TOKapHYIO 00paboTKy, a Taxke Onarogaps
0co00H reoMeTpHt NpeaycMaTPHBAIOT BOZMOXKHOCTE obnterdyernnoli (¢ Manodi riybunoi
pe3aHms) HpoTOUKH YrIyOneHnH (fIeeK) MeXXIY TOPLEBBIME MMOBEPXHOCTAMY HeTaNIEH.
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CHamxenrdeM Heo0X0TAMOT0 KOTWIEeCTRA HHCTPYMEHTOR U1 JAHHOTO IMKIIA MEeXaHo-
obpaboTtku ynaetca nodurses Ao 30 % skonomun spemenn. Komnanua ISCAR pazpabo-
Talla COCI{HANBHBIH UHCTPYMEHT I M3TOTORICHHS PaclpefBaloB ABUTaTeNnell rpy30BHU-
KOB, TIPEXyCMaTPUBAIOMHI BO3ZMOXHOCTh IIPOTAYHBAHUSA KaHABKM BPE3aHHEM 32 ORMH
IPOXOK ¢ MCIONL30BAHHEM IIACTHH WHpHHOH o 28 MM (1,1 mroiima). XapakrepHas
0CcOOEHHOCT 3THX TDIACTHH ~ 3TO KOPOTKAs CTPYXKa, OpicTpo yiansgemas us pabodeit 30-
HbI 1 He Kacaromagcs oOpaborannol nopepxuoctu. [locne obpaboTku Taxoil mnactuno#
TIOBEPXHOCTh JSTATH CTAHOBHTCH uaeansHo. IIpoansie V-obpasusie gepxasxu obecie-
YHBAIOT HANECXKHOE KpelUleHMe IUIACTUHBI U, CHEHOBATEILHO, BRICOKOE KaueCTBO MEXaHO-
obpaboTku.

IMockonpxy nocnexssre rog6l B aBTOMOOUIEHOH IIPOMBIIUIEHHOCTH HabMogaeTcs no-
BBIIIEHHBIN CIpOC HAa JAeTalld, H3rOTABIHBAacMBIC M3 3aKaleHHOH CTalld, KOMHOAH
ISCAR npennaraeT IMMPOKKH ACCOPTUMEHT PEXYIMMX IUacTaH crasjgapra SO u cepuu
CUT-GRIP ma ocHose xybmgeckoro murpuaa Gopa (KHB), nokasapmime OTNMYHBE pe-
3yNBTATHI TIpH MeXaHooOpaboTke M3menmmi u3 3axanernod cramu (52-65 HRc). Kpome
omnorpanssx mwiactad KHD nononHuTensHO Npefnaraiores 9eThpeXrpaHHble U TIeCTH-
rpafHble pexymue nnacteHel Tima CNGA, WNGA, DNGA u TNGA. Komnanus
ISCAR Taxoxe BBIIyCKaeT KePaMHIECKUE INACTUHBI IS MeXanoobpaboTKy ApyTuX Bbi-
COKOIIPOYHEIX MaTepHaIoB. JOTO S5KOHOMHYECKH BBITOAHEIE HHCTPYMEHTHI, OCOOEHHO B
CpaBHEeHMH ¢ TokapHBIME IactuHaMu KHD, nraeansHO mogxomsmye st BRICOKOCKOPO-
CTHO#1 ToKapHO¥ 06paboTku H3neHH W3 BEICOKOIIPOYHBIX MATEPHAJIOR.

Vicrone3oBanyue JaHHOIO peXylero WHCTpYMEHTa B POCCHH He BENHKO, XOTsS OHO
HO3BOMHIIO GBI HOBBICUTE CKOPOCTH pe3anus, o0pabaTeiBaTs AeTalu ¢ GONBIION TBEPHO-
CTHb!O, COKpaTUTh BpeMs 00paloTKH, TIOBBICHTH Xa¥ecTBO 00pabaThBAaEMBIX HOBEPXHO-
CTeH, Ipou3BOAUTE 0OpaboTKy HeKoTOPhIX BHACB cTanu Gez noxawu COX u 1a. Bee 310
MOTII0 OB CHU3UTE OOIHE 3aTPaTH Ha MPOHU3BOACTEO.

1.4 3anagst npoeKTHPOBAHINS

— pa3paboTKa TEXHOJIOTUHIECKOT0 IIponecca

— HPOEKTHPOBAHME OIIPaBKH KOHIIEBOU

— IPOEKTHPOBAHHE TOJIOBKY BUXPEROH

— INPOEKTHPOBAHNE KOHTPONBHOIC IPUCITOCOONIEHNS BAS KOHTPOJS TOPIOBOTG ¥ pa-
IHUaNBHOro OueHns

— onpejeneHue 6€30MaCHBX YCIOBHI TPyRa

— oHpejielieHue 3KoHOMEYecKkoro addexra

Jlucr
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2 TEXHOJIOFUYECKMIA PA3IEJ]

2.1 Apanus TEXHONOTMUYHOCTH ASTANH ¥ CYHIECTRYIOHIErO TEXHOIOIWYeCKOTO Ipo-
1ecca

Texuonorraeckuil porece MexaHuYeckoil 00paboTKH feTailk 3aBHCHT 0T BONbIoro
yucna GakTopoOB, BOXHBIM H3 KOTOPBIX ABIACSTCH KOHCTPYKIMS NETAlH, KOTOpAs OI-
penendeT e€ TEXHONOTHIHOCTS.

TeXHONOTHYECKas KOHCTPYKIHMS JACSTalil GOIKHE NpefycMATpHBaTh Haubornee pa-
{HOHANBHEIN criocod moNydeHus 3aroToBKH. PopMma JeTany O3BOJAET HONMY4HTh 38ro-
TOBKY C pasMepams, GIM3KUMH K pa3sMepaM roTOBOH JAeTaH.

KoncTpykiust netany «BTyAKa» COCTOUT 3 KOHCTPYKTHBHEIX 2ieMeRToB. QopMa
rabapuThl JETaNH, OCHOBHBIC 3 BCIIOMOTATebHEIC 0a3Hl ¥ HX COYSTAHHS, MaTEpHAl H3
KOTOPOro H3TOTaBRMBAETCS [ETallb, COOTBETCTBYIOT MIPHHATHM Ul THIOBOH KOHCTPYK-
Ay qetanei tama «Brynkay.

3aroToOBKA IS JeTaid HOoIydeHa PalHOHANILHEIM CHOCODOM - OHA ABJIAETCH HOKOB-
kot mramrosanHoit, C yueroM 3aaHHOro o0bemMa BEITYCKa W THIA IIPOU3BOACTRA, 3aro-
toeka ripouszsoarTcea Ha KITHI L

KoncTpykuus feTany obecnedmMBacT BO3MOXHOCTh NPUMEHEHHS THIIOBBIX H CTaH-
JapTHEX TEXHOJOIWYECKHMX [IPOLECcCOB e¢ H3rOTOBICHUS ¥ peMoHTa. 1o BeeM aTuM Ha-
paMeTpaM JeTallb sIBISAETCH TEXHOMOTTIHOH.

AHaNH3 CYUECTBYIOHIETO TeXIpOLecca IIO3BOJIAN BEIABHTE CleAyrolue Gaxropsl,
3HAYMTENBHO YBEIHYHBAIOIIUE TPYIOEMKOCTE B ceOeCcTONMOCTR H3TOTOBNEHHS ACTallH:

— $a30BEIA TEXIPONEce COCTOMT M3 19 oneparnui

— BCS MeXaHmdeckas o0paboTka pasdura Ha NIpocTeHinue HEPeXoibl

— 06paboTka Ha YHEBepcankHOM 000pYIOBaHUH

— TEXHOJIOTUYECKas EM0YKa IBIAETCH XaOTHIHOH, T. K. 000opyHoBaHue, HA  Y4acT-
K€, CrpyIIIHpOBAaHO 0 BUIAM

— fAjis% 6a3upoOBaHs U 3aKpeIUicHMs JeTAll IPHMEHAIOTCS YHHBCPCANbHEIS
HpUCTIOCODIeHNA

— BCHOMOIaTeIRHOE BpeMsl MPERRIIIAcT ONEPATHBHOE

Toxapaas onepauust BHUIONHIETCS HA TOKapHO — BHHTOpe3sHOM crapke PT - 595,
npeanarafpo paspaloTats cuenpalbHOe TOKAPHOE IpHCIIocobNerHye ~ KOHLUEBYIO THapo-
IACTOBYIO ONPaBKy /Ui EHTPHPOBAHMS M 3KMMA AETANH. TOYHOCTE UCHTPUPOBAHYSA
geranu obecneunpaercs B npenenax 0,005 Mm

CeepnuipHas ONEpalys BBITONHACTCA HA BEPTUKAIBHO — CBEPIMNIBHOM CTaHKE
2H135 nocrenoBaTenbHO.

B maHHOM onepanyy NPOM3BOAWTCS CBeplieHue oTBepeTHit 96,5 u 5,8mm. Hpenna-
raro paspaboTaTh CHCHHANBHYIO MHOTOMNIHHASALHYIO CBEPIHIIBHYIO MONOBKY IS OZHO-
BPEMEHHOI'O CBEpIieHHs IIECTH OTBepCcTHi (J6,5MM Ha BEPTHKAIBHO — CBEPIAIBHOM
cranke 2H170.

B 6a30BOM TeXNpolecce KOHTPOIb PACIIONOKEHUS MOBEPXHOCTEW AETANH OCYIIECT-
BISIETCS Ha CTAHKE WHIOWKATOpOM wacoBoro tuna. Ilpepnaraio cHpoeKTHpOBaTh CIICHH-

Jucr

15.03.05.2017.001.060 I13

Azm | Jluct | Ne Nokym. Moan. Bata 12




aNibHOE KOHTPONBHOE NPHCTIOCOOEeHNE s 3a8Mepa TOPIOBOTO U pajHaibHOro dueHnd ¢
HEHTPHPOBAHHEM IETaH [0 0a30BOMY OTBEPCTHIO.

2.2 Pa3paGoTka npepinaraeMoro BapuaHTa TEXHOIOTHYECKOIo Ipoiecca
2.2.1 BriGop BEIA B METO/1a TIOILy4YEHS 3aTOTOBKH

B cOBpeMEHHOM IPOU3BOACTRE OIHAM U3 OCHOBHBIX HAIPABNEHUH PasBUTHN TEXHO-
JIOTHHA MEXaHM4eCcKo# o6paboTKH SBIASeTCS UCIONB30BAHAE 3arOTOBKH ¢ SKOHOMHUHIECKH
KOHCTPYKTMBHBIMH (JopMamul, 06ecrieynBaloOIMK BO3MOXHOCT IpAMEHEHUs Hanboee
palMOHANBHELX M SKOHOMUIHEIX CIIOCOG0B 1X 06paboTky, T.6. 06paboTku ¢ Hanbonbiei
IIPOU3BORUTENLHOCTHI0 ¥ HAMMEHBIIUMH OTXKOJAMH MeTalna B CTpYyxKy. Bribop saro-
TOBKH [JIf JanpHeied Mexanuaeckol o0paboTKy ABISETCS OXHMM M3 LIABHBIX BOTIPOCOB
HPOEKTHPOBAHUS TPOLIECCA M3TOTOBNCHUA Aetand. Jlerans M3rOTaBIWBAeTCs U3 CTAH —
CILNABA JKeJe3a C yrIepoloM.

Br160op 3aroTOBKY — INTAMIIOBKA. JIAHHEIH BAJ 3ar0TOBOK MOMyHaloT 006paboTkoi Me-
TAJIa JaB/IEHHEM B CBS3H C HeM H3MEHAIOTCS (PU3MKO-MEXaHHIECKHE CBOHCTBA METaNna,
TIOBEIAETCS HPOTHOCTD, JKECTKOCTD, CONPOTHBIICHHUE U3HOCY.

3aroTOBKY TAKOT'O BHAA MOYKHO MONYHYHTH C IOMOMIBIO PA3IMYHBEIX METOA0B. B 1po-
exre GyNeT TPUMEHSTECS CHEXYIOMUAN METO — WITaMIIOBKA Ha KPUBOIIMITHOM FOpSHel-
tamriorouHoM mpecce (KITIHT). IlramMmoBka uMeeT psif MpeuMyIIecTs Jepes cBoboHol
KOBKOH: Gonee 0HOpOAHad CTPYKTypa MeTaLIa, NOAYHar0TCs pasMeps! Hanbosee Omuskue
K OKOHYATENLHEIM, YMEHBINASTCS PACKOR METAla, ce0eCTOMMOCTR HITAMIIOBKH MEHBIIE
YeM KOBAHOM, 1IPONece INTAMIIOBAHYS 3HAYATENBHO OBICTpee MPOUCXONUT 110 BPEMEHH YeM
npu KOBKe, TpelyeTcs MeHee Kparmu(uiupopasHas paboyas CHNa, NOIYyYaeTCs HECKOIHKO
3arOTOBOK 338 OJUH XOJ Mpecca, AMeeTcs OJHa IUIOCKOCTh PasheMa IITaMIld, B OTIHINE
OT LITAMIIOBKH HA T'OPH3IOHTAIBHO-KOBOUHOH MarmmHe (I'KM). Taxo# MeTos no3soigeT
MOJIYYHTh 3ar0TOBKY 14 KBamwreTa TOYHOCTH, mepoxosaroctd Rz 200. B coorsercTBun
¢ pucynaxoM 2.1 m3obpaxéna dopma 3aroTOBKH, H3 KOTOPOH [IPOU3BOAHTCA NETANE.

&

[ 4
Z
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2.2.2 OnpegencHue NOCIEOBATEIBHOCTH 00paboTKH TOBEPXHOCTEH

I onpeneneHus oCIeHOBaTeIbHOCTH 00paboTK) paccMOTpM 6a30BbIe IOBEPXHO-

CTH AETaNH.

bazosrie MIOBEPXHOCTH ACIATCA Ha BCTIOMOTIaTeibHbBIE, (bYHKI{HOHa.HBHBIe U OCHOB-

HBIEC.

OcCHOBHBIMY Oa30BEIMH [IOBEPXHOCTAMHE SBILMIOTCA IoBepXHOoCTH: J90,5HY, Topen

pasmepa 835.
dynxnponanbHas 6a30Bas OBEPXHOCTD — pe3bba Ml 00x2-6H.
OcranpHbie HOBEPXHOCTH — BCIIOMOTATETbHBIE 0230BEIC IIOBEPXHOCTY.

B nepsyio odepeib IMPOM3BOHICS YepHOoBas 00paboTka BCEX BCIIOMOTATENbHBIX 6a-
30BBIX NOBEPXHOCTEH, 3aTeM — 00paboTKa OCHOBHEIX Ga30BBIX TOBEPXHOCTEH, U TOIHKO
TIOC/ie HTOro TPOM3BOAMTCS THCTOBax 06paboTka OCHOBHEIX Ga30BBIX NOBEPXHOCTEH U

o6paborka GYHKINOHATBHBIX IOBEPXHOCTEH.

2.2.3 Bm60p METO/I0B H OIpe/IeeHAe KONHIECTBA IEPEXOHOB 1A obpaboTkn
TIOBEPXHOCTEH HeTanu

JuameTpaabHbIe pasMephi

1) g 11119; Ra=6,3;
a) Touerne geprosoe [T 12, Rz = 100;
6) Toueure momyguctosoe IT 11, Rz= 30;
B) Togenue wictooe IT 8, Rz= 12,5;

2) &105,4h9; Ra=1,6;
a) Touerue geprosoe [T 12, Rz = 100;
6) Touerne nonyaucrosoe IT 11, Rz = 50;
B) Touenue wrcrosoe IT 8, Rz =12,5;
r) Touenme Touxoe IT 6, Rz=3,2,

3) Kanaska J107h12; Ra=3,2;

TIePEXO/IBI CM. TIO3HIHIO 1.

4y B135h14; Ra=6,3;

MIEPEXOJIHI CM. TO3HIHO 1.

5) ©93H9; Ra=1,6;
a) pacraunBanye yepHosoe [T 12, Rz = 100;
6) pacrauusanue nonyducrosoe IT 10, Rz=25;
B) pacTaumBanue yucrosoe IT 9, Rz = 12,5,
r) pacrauusanue TouKoe [T 7, Rz =32.

6) Kanapxa (295 HE; Ra=1,6;

Nepexobl CM. TIOZHITHIO 5.

7) Kanaska 100,7 HY; Ra=1,6;
a) Touenue aconsoe IT 7, Rz = 6,3;

8) & 101H14; Ra=6,3;
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a) pactagrranme depaopoe IT 12, Rz = 100;
6) pacraumpanue noyuucrosoe [T 10, Rz = 25;
B) pacTaumBanue ducrosoe IT 9, Rz=12,5;
‘ 9) Obpaborka pe3sdet M100x2—- 6H; Ra=3,2
a) pacrauusanue yepuonoe [T 12, Rz = 100;
©) pacragupanue nomyuauctosoe IT 10, Rz =25;
B) pacTaguBanue yucToBoe IT 9, Rz = 12.5;
r) Hape3anue pesuamu [T 6, Rz=6,3.
10) Ob6pabotka otBeperrii J6,5H14; Ra= 6,3 ¢ obecrieyeHrdeM NHHEHHOTO pasMepa
1231+0,575 u 605,
a) ceepiierme [T 12, Rz=100.
6) senxeposanme IT 11, Rz=25.
11) O6paborxa nByx otBepetui J5,8H14; Ra=6,3; ¢ ofecrnedenneM JBHEHHOIO pas-
mepa 123+0,575 » 180°%;
a) ceepnenne IT 12, Rz=100;
6) senxepopanue 1T 11, Rz=25.
12) Obpadorka 160 otsepctuit J4H14; Ra=25; ¢ obecrieyeruem NuHEHHBIX pasMe-
poB 42+0,5 u 5,6, 9°;
a) ceepieraune IT 12, Rz=100;
13) Obpaborka oreeperus &1,5H14; Ra= 6,3 ¢ obecrieveHneM JWHSHHBIX pPa3zMepoB
1,5+0,5, 45°, 2,5+0,5;
a) ceepnenne IT 12, Rz=100.

JInHeHbIe pasMepsl:
1) Pazmep 95h12; Ttopen nessiit Ra=6,3; topei npassiii Ra=3,2
Toper11 sieBbIit:
a) Topueroe TodeHue yepHoroe IT14; Rz=200;
6) Topieroe TodeHHe nonyducToBoe IT12; Rz=100;
B) TOopHeBoe TogeHne yrcTonoe IT9;  Rz=25.
‘Toper mmpaBeiit:
a) TopHeroe touenue gepHosoe [T14; Rz200;
6) TopueBoe TodeHne noxy4ucrosoe IT 12; Rz=100;
B} TOpLEeBOE ToueHue unctosoe [T9;, Rz=25;
r) ToptieBoe Todenue Toukoe IT7; Rz=63.
2) Pazmep 85+0,15; Topen nesriit Ra=6,3; Topen npassiit Ra=6,3
O6paborka Topua JSROr0 HEPEXOIBI CM. TOSHUHIO 1;
Obpaborka npasoro Topia cosMerena ¢ o6paborkolt 311119 nepexomsl cM. NO3MU-
uuto 1 Topeu opaReIi.
3) Kanaeka 6,_3“]’2 ¢ obecneuenuem pasmepa 14+I1T14/2; Topenm nmepmdi Ra=3,2;
TOpel Ipapsil Ra=3,2;
(O06pabortka Topues coBMelieHa ¢ 0bpaboTkoit kanasxu J95HE nepexonsr cM. Ho-
3UOMIO | TOper IpaRniil.
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4) KanaBka 4.2"%2 ¢ o6ecnieucrneM pasmepa 5+1T14/2; Topen neswiit Ra=3,2; To-
pen npasem Ra=3,2;
O6paboTka TOpLER coBMeleHa ¢ obpaboTkoii kanasku &100,7HI;
5) Kanaska 4,7'"'? ¢ o6ecneuennem pasmepa 7+1T14/2; Toperr nessiit Ra=3,2; To-
pell npaesi Ra=3,2;
O6paboTka TOpIER coBMelleHa ¢ 00paborkoll xanasku &I105,4h9 nepexonsl oM.
ro3uipo 1 Toper MpaBsli.
6) Kanaskxa 6H12 c ofeciiedenvem pasmepa 3+1T14/2; Topemn nessik Ra=6,3; 10-
per; mpaseiii Ra=6,3;
O6paboTka TopIer coBMmelleHa ¢ ofpaborkoi xanasku J107h12 nepexonsl cM.
NO3KIMI0 1 TOpel JIeBHIH.
7) Pasmep 39+0,2; topen neswiii Ra=6,3; Topell npasrii Ra=1,6;
O6paGoTKa TOpLa IeBOro NEPeXOIbl CM. TIO3HLMIO 1;
O6paboTka paBoro Topia cobMelniena ¢ 00paborkol (J93HY mepexonwl cM. MO3H-
1HIo 1 Toper rpaBklii.
8) Pasmep 28+0,2; Toper aeBbii Ra=6,3; Topen npassIil Ra=6,3;
O6paGoTKa TOpLA JIEBOT0 NEPEXOIBl CM. TOZHLHIO 1;
O6paboTka mpaBoro Topia coemeliera ¢ o6paborkolt J101H14 mepexonsl cM. Ho-
SUIHIO 2 TOPEIl IIPaBhIH.
8) Pasmep 4°°; Topen nessiit Ra=6,3; Topen npassiii Ra=6,3;
O6paboTKa TOpUa JEBOT0 NEPEXONH M. TIO3HIHIO 1;
OGpaboTKa MpaBoro TopLa copMeieHa ¢ obpaborkol pasmepa 10H14.
a) dpeseponasnue gepronoe IT13; Rz=100;
6) bpeseposanue nonywuctopoe IT 10; Rz=25;

2.2.4 PopMupOBaHHE OEPALHi

Onepanas 000 3arotoBurensHad. [ITamioska Ha MOJIOTAX.

Oneparpst 005 Tokapras ¢ YITY.

Pacrauusarue orsepetuit @101, @93, &97,82 uepHosoe; Touenue J135, @111, xa-
napxu 2107, xanasxu @105,4 uepHOBOE, UEPHOBas N10Ipe3Ka TOpIes pasMepos 28, 39, 95
u 85.

Onepanus 010 Tokaprast.

1 nepexo: pacTadMBaHUE UepHOBOe J93; Touenme 135 MONYHMHCTOBOS; HEPHOBAS
IoJIpe3Ka TopLa pasmepa 93.

2 Nepexoj: pacTayMBaHme HONywicTooe 393; Touerme 135 qucTosoe; NONYYHCTO-
Bas NOAPE3Ka TOpHA pasMepa 95.

3 mepexoji: pacTawBaHUE YMCTOBOE (J93; HuCTOBAs MOApE3ka TOpLEA pasMepa 95.

Onepares 015 Toxapsas ¢ HITY.

1 mepexon: pactagmsanue orpepetuil 101, & 93, (097,82 nolyTHCTOROE; TOYCHHS
111, xanasxu 107, xanasku 1054 noxywmcTosoe, MOTYYHCTOBAs HOAPE3KA TOPLEB
pasmepos 28, 39, 95 u 83.
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2 nepexof; pactaumBanve otseperuit J101, 93, (J97,82 vuctopoe; ToucHIe 111,
xanasku 25107, kanapku 1054 uucToBOe, UMCTOBAS TORPE3Ka TOPLEB pasmepoB 28, 39,
95 i 85.

3 mepexojl: TOYEHHE TOHKOe KaHapky &J107; pactayuBanue ToHKoe K93 ¢ nospesKol
TOpHa pasMepa 39.

Oneparms 020 Pacrounas.

1 nepexon: pacTay@ABaHWeE KaHABKH J95 depHOBOE, TOHKas HOZApPE3Ka TOpla pasmepa
9s.

2 fepexol: PACTAaYHBaHWe KaHABKH 95 HOMyIUCTOBOR.

3 nepexoi: pacTadriBaHMe KaHaBKA (J 95 uiCTOBOES.

4 niepexoj: pacTaduBanvie KaHaBky 95, oTBepeus 93 U KaHABKA (5100,7 ToEKOE.
Oneparps 025 OpesepHast.

1 nepexou: hpescpopanue 1aza B pasMepsi 10 u 4 yepHOBOE.

2 mepexol;: ppezeposanre Naza B pasMeps 10 1 4 IONyIHCTOBOE.
Oneparpast 030 CrepmrLibHas.

1 nepexon: ceepieHHe 2-X orBepeTHi (J5,8.

2 Tepexoj: 3eHKepoBanue 2-X orpepeTHii (J5,8.

Onepamya 035 CeepnuisHas.

1 nepexom: cBepieHue 6-t1 otBepeTHi 06,5,

2 repexof: 3eHKepoBanve 6-Tu oTBepeTHit (56,5,

Onepatpst 040 Crepimanbhast.

Crepnenue 540 oreperrin 4

Onepanus 045 CseprmankHasl.

Ceepnenvie orBepetua 1,5 B pasmeprr 2,5 1 1,5

Oneparms 050 Pespbonapesnas.

Hapeszanue pe3sbst M100x2

Onepars 050 cecapyas

Omneparmsg 055 xoHTPOJILHAS

2.3 PasMepHBI# aHanu3 pa3zpaboTaHHOTO TEXHONOIHIECKOr o Iporecca

PasMepHBIi aHamM3 IPOBOAUTCS 110 MeTo uKe mpodeccopa MaTseesa B.B. [1]

Pa3smepHrill aHanu3 BRIIONHSIOT B CIEAYIONIEH HOCIeI0BATCIBHOCTH!

a) npeodpasyeM ueprex NeTaid B JBYX NpoeKumsix, Ha ock OX u ock OZ B cucreme
koopauHat X0Z;

0) HameyaeM MapmpyT 06pabOTKH JETANM 110 ONIEPALIVSIM,

B) BEIUEPIHUBAEM CXeMBI pasMepos 1o ocsaM OX u OZ;

1) 3anuchBaeM YpaBHEeHMs! PasMEpHBIX Helel U IPOoU3BOAUM HX pacyeT.

Ipeobpazopanueili 9epTex HETATN TIOKa3aH B JBYX Hpoekmusax: Ha ock OX — B co-
OTBETCTBHM C PHCYHKOM 2.2 i Ha ocb OZ — B COOTBETCTBHHM C PHCYHKOM 2.3, B CHCTeME
xoopauHat XOZ.

TexHONOrUYeCKrIi MapipyT 06paboTKU ACTaNM IO OIEPAllUsM OPHBEACH B COOTBE -
TCcTBUM ¢ Tabnunei 2.1
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Tabnuna 2.1 — Mapupyt obpaboTku aerami

Ornepa-

nHA

JcKu3

Homycxkm u TT

000 3arorosureisaag

2r°

/-

45°

\/ ’z2200

i’ //////// / /// ///20" i

4"

// ///1!

TW'=0,87
TF%=0,87
T2A%=0,87
T2P%=0,87
T2T%=1
©1%19%0.8
©4°19°=0,6
©15%19%=0,6
146°19°=0.4

005 Toxkapuas ¢ YITY

46

o7t

\ \\\\

i

7

g’ 5°

L

Rz

2

T2P°=0,35 TF=0,87
TW=TW 6
+A%=0,87+0,4=127
THO=0,3  T$’=0,36
TSH=0,62
T21°=0,35
T2H=0,35
T2IP=0,35
T21°=0,35
T3°=0,52

TQ’=0,3

TIP=0,3

THP=0,25

THIP=0,3
©1°15%=0,3
©13°15%=0,25
©11°15%=0,25
©6°15%=0,25
©9°15°=0,25
©5°15%=0,25
O4°15°=0,25
120°4°=0,4
125°13°=0,4
L45°4%=04
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¢kl |5 N TQ"®=0,03 TIIT'**=0,025
E i 3 E 3 mﬁ AR Tmll5f))=o,o3 TF*®=0,087
RNCAN I >l N|SE O T2PP@=0,054
% § 2" g L, ,?_5_”“ \ gj &Z- TWH®= TWIS(Z)T:}GJ]
T2 7 s LM +A'%,=0,087+0,04=0,127
<3 § ///////4] G lonree: Ly @1315%)1510(3)30 06
5« R25” e LBy 15(2) <103 :
et ™ 5 ] 5ty ©6 15 )=0=04
:.2 5.1&721 V. £ = i @515(2}1510(3}=0 04
= — O115@15190)= o6
@915(2}1510(3)20 06
©4515 10(3}30:0 4
125P@135@=g 05
14515@4153=g o4
145174 %)=g g4
_J._2035(2)415(2)30 04
Jucr
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Ipomomxenne Tabnuiipr 2.1

Onepa-
I{Hs

Dckus

Honycxku u TT

015 Tokapnas ¢ UITY
3 nepexon

62"

g —

T2J°%=0,035
T2H"%=0,022
Ts12%=0,025
T$"%9=0.015
TQ"®=0,012
TF®=0,017
T21*®=0,04
T2P""¥=0 022
THO""®=0,012
T3P®=0,021
T21%=0 04
©1373915%=0 025
©6315%=0 016
@415{3) 1 5 [0(3):0:0 16
©9"15'%=0 025
12573135%=0 016
145P394133=0 016

020 Tokapnas c UIIY
| mepexon

T21*M=0 35

TL>*M=0 36

T3 M=0 43

TWEO{ 1 )= 'TWZO( 1 }Taﬁn
+AP®,=0.035+0,07=0,075
©1474150)=0 25
1462%1453)=0 16

1 am | Nyct

Noa Data .

15.03.05.2017.001.000 I'13

Jiuer
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IIponomxenue Tabnumnsr 2.1

20 Tokapnas ¢ YITY
2 TIepexon

Ormepa- Dckmn3 Honmycku u TT
EREL BN
T2r*%=0,14
TL**®=0,15
Ve VRO ey g

@ 1420{2)41 5{3)20, {

T2r*%=0 087
TL**=0,036

020 Toxapnas ¢ YTV
4 nepexon

I
1

> AR TR0 087
5 5 . ©147947=0,06
° g A\ S - g
= g >4 rye o]
§ o 50 RZ1Z fﬂ/_,,ﬁ -
ﬁ on T e | N . 40.?@‘}; :NLQ
& 27 ey A
= 34/// /// .l‘%
T2I%=0,022
T2A%=0,022
\/ R 63| papeag )
72 , TL™¥=0,015
/52 == TGP®=0,012
e 2015} TD*®=0,012
* > =-Ib d TI*®=0,018
SHESER! @127 52 =0 025

©147H15%%=0 025
©157®4B=p 025

Mam | NMuct

Na [Joxve. Moan. Hata

15.03.05.2017.001.000 I13

Jucr
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ITpopomxenue Tabnpne: 2.1

Onepa- DCKH3 Hormyckmu TT
LIMsE

< ST T2B% =0 18
Rz 100 25(1)__ r2501)
X X Tabn
+A?M,=0,18+0,02=0,2

025 ®pesepuas
1 mepexon

T2B*¥=( 048

Rz 25 | TXPO=TXPO o 4D,

G 77557 =0,048+0,016=0,049
Y =]72@19%=0 05

N

NANNAN

025 Dpezeprag
2 nepexox
ol
I\
NS
L":\’:}“

O

i
N
-
g
Q\‘\}

Juer
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Ipopomxenne Tabaumsl 2.1

Onepa- JcKuz Homyexu u TT

EERYD
T2R*V=0 15
T2C* V=1

g

3

5 2

H a

£, 0

2 &

O ..

e

lag]

oo

030 CeepnanpHas
2 nepexon

T2R¥?=0 058
T2C¥=1

15.03.05.2017.001.000 113
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ITponomxenue tabnuigs 2.1

Onepa- Dcxu3 Honycxu u TT

1M
P N\ SRz 00 T2y¥=( 12
e T2 (=g

8

5

: 2

5 o

g o,

22

O

i

Log]

]

035 Ceepnunpuas
2 nepexoj

P ; ;
- 79 .,
: —
i I

NV T2V¥P=0 048

T2CP%=]

_Mam

Jtuct

Ne Nokym

Mcan.

flaza
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Ipopomxkenue Tabrne! 2. [

Ornepa- DCKM3 Honycxku u TT
I
T25%=0,12
rﬂ w VR RE06
. 78‘3 /__Zé__ TU4OIO’3
4 S /,_/
= V5
_\/Z\, } byt il .
: ]?7/ oA /';7""
: > e ?gﬁ
% 20 152/ 0 _ |
T i i1 =
3 - R — % =
AA e
4° A
K
x.,_______'__/""
T2M"P=0,25
TK*=0,25
T®*=0,25
>
§ AR
jas)
Jia)
=
=
(=
jul
al
1]
O
Wy
<
<o

B coorsercTBuu ¢ pucyHkaMu 2.4 B 2.5 OpeACTaBICHbI pasMepHbIe CXEMBI 110 OCH

0OZ u OX.
B cootBercTBHM C pHCYHKOM 2.6 IpeAcTaBieHa CXeMa OPOCTPAHCTBEHHBIX OTKIOHE-

HUHA.

 Ne Jorym

Poan,

Hara

15.03.05.2017.001.000 113

Hucr
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IIposepka TouHOCTH pa3paboOTaHHOI® TEXIPOLECCa
1.[12,15)= 127 15204
0,05 >0,03 obecneunBacTcA.
2. [14,15]= 147" 15799
0,05 >0,03 obecriesraeTCs.
3.[15,4]= 1529 41°@
0,05>0,03 obecneunnaercs.
4,{13 41=13"® 151061 4156) 15106)
0,05=0,03+0,02=0,05 obecnieumBaercs.
5,[6,4]= 6‘5(3) 15‘“‘3>+4‘5‘” 15199
0,05>0,02+0,02 obecnieunBaercs.
6.[9,4]=9"® 15100).4 4153) 15100)
0,05=0,03+0,02 obecnewmiracrcy.
7. 145 41= 45153 4150)
0,05 >0,02 obecrnieudBaercsl.
8. [46 4]= 467X 415)
0,05>0,02 obecneurnBaerca.
9.[25,131=25"% 1315
0,05 >0,02 obecneunnaecTcs.
Pacuét MC}KOIIﬂpaII,HOHHBIX pazmepOB 10 CXeME JTUAEHHBIX pasMeEpop
7 620(3) W15(2) W20{1)
Jlano: WY =04.925 W2 =095 TW"®=0,127
Zs 20‘3)m—0 025+0,02=0,045 MM
Z 20(3) WIS(2} _“_Wzﬁ(l)
Wl 5(2) Wzo{l) + Zae 20{1)mm
w”@ -195+o 045—95 045 Mm
w”@) —w“‘@ LTWH® =95,045+0,127=95,172 vm
246 20(3) WIS(Z) _ W20(3)
Z 62"‘3),“3,{— 95, 172 94, 925—0 247 MM
HomuHansHsii pasmep WP = W”@) 5—ES=95,172-0=95,172 mm.
Orteer: WEP=951720107  Zag e =0,247 M.

OcranpHble YPaBHEHUSA, COCTABJIEHHBIE 110 CXEME JIMHEeWHBIX PasMepoB, PACCHHTHIBA-
I0TCA aHanoTHaHO. PesysTaThl pacaéra cBommM B Tabmuiry 2.2.

Tabnuua 2.2 — PeaynsraTsl pacuéra pasMepHbIX Liened 10 cxeMe IHHeHHBIX pasMepon

Hcxoanoe ypaBHEHHE Y3BecTHbIE BEITMUHHbE Paccunrannsie
pasMepsl
[Z50 "= WP - W Wh@ =95,045 WP=95 682 4 30;
W@ =95172; Zoo @ =0,72 MM.
TW?=0,39;
Z26 " in=0,140,02=0,12 mm.

Juer

15.03.05.2017.001.000 113
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[Iponomxenue Tabmurer 2.2

Hcxopaoe ypaBHeHHE

HM3BecTHBIC BENMHYHHEL

Paccaurannnie
pasMepet

[ZQ,O 15{1)J= W10{3) _ WlS(l}

w %, ,=95,202
whh =95 682;
TW!®=0 487:

Zog P =0.24+0,06=0,26 Mm.

W9=06,429. 0 457;
Zo" =13 M.

[Z% IO(SH: WD _ W10(3) W:ziz;mi“=95’942 Wltl]f)? )=97,299~0’75;
W La=96,429; Zas " max 1,0 MM.
TW%=0 75, o
Zas"® . =0,1+0,02=0,12 mm.

[Zss " WD — WO WP =96,549 W =98.799. 57;

Wik =97 299;
TW *V=127;
Zag O =0,2+0,06=0,26 MMm.

Z4s' %P =2 66 mm.

[246 !0(])}= WS' _ Wl(}(i)

W =97 599

Wi =98.799;
TW’=1,27;

Zas "¥P 1=0,2+0,03=0,5mm.

W5=100,539_1,27;
Zas D =472 vm.

W W

W>_,=99,299

W ,=100,539;
TW=0,87;

Z6 min=0,2+0,03=0,5 Mm.

W'=101,909.057;
Z 20 max =275 MM.

[240 20('42]= 120(3} _ 120(4)

P, =14
79, =14,018;

TI'%9=0,62;

Z.402*® . =0,02+0,025=0,045 mm.

F%=14 06370
Z4o> @ =0,132 Mm.

£Z40 20(31'}5 120(2) _ 120(3}

T =14 063

J20) =14,106;

TI?®=0 18;

Zao™™® 1n=0,140,02=0,12 .

JH=14 226",
24020(3)1“3,{30,43 MM.

[Z 40 20{23]_: 70 _ 203

0 =14,226

T 4.66 6B :

J2%2 =14 .406; 72 =111 v,
TI=0,43;
Z4"® 0=0,2+0,06=0,26 Mm.
Z: ;;}((;}Lzew)ﬂzom) 20 _ Iijggim.ri ?715 [ 2000y 513700,
B max 20(4} pravesrt

L TL2C=0,036: Z3g" e =0,183 MM

Z5 2"‘4)mm-0 02:+0,025=0,045 mm.
Huct
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Hpogomxerme tabmmel 2.2

HicxoaHoe ypaBHEHHE V3BecTHBIC BEIUYHHE] PaccuuTtanHsle
pasMepPh!
[Z 20(3J 4 20030, J203)_j200) _ Liggiminr-ét,s 13; 12003 g1,
[ 200) L7 4,549, 755 =1,31 Mm.

TL?®=0,15;
Z32® . =0,1+0,02=0,12 mMm.

J—'Z3920(2)"LL20(2) L J20@)_J200)
1 .2001)

L9 =39
L*® 0=4,05;  TL*®=036;
Zag " ?1:=0,20,06=0,26 .

L20(1 )=2 4 1 +0,36_
Z3g™™ e =1,62 M.

['22615(3ﬂ= 153) _ ¢15()

P8 =38 9875;
abd) =39,0125;

TS9P=0,062;

Zos 0P . =0,02+0,025=0,045 .

SAPA=38 880,031
Zos P =0,13 MM,

[Z 15{2}5{15(2) W@y
WIS{I) 515

qP@ =38 8805;

qP®  =094.9425;

T =0 25.
Zoe®1=0,14+0,02=0,12 mwm.

=38 75540125

Z26 P =1,03 MM,

['22615(133215(1}_“]10(3) WS g

q°0 =38 6305;
H‘S(z)m,(:ss,ssos;

TS =0,62;
ZssP0=0,2+0,06=0,26 mm.

SP=40,62+0,31
Z%”“) 3,22 M.

[Zzs 15(352 I56) _ 515@2)

L) =07.9875;
HBe) . =28,0105;
TOP®=0,026;

Z5s O =0,02-+0,025=0,045 v

315D=27 931:+0,013
7, =013 mm

[225 152y [ 315(2)
WIS _ny15)

_Wh@ 4

B L =279185;

A =27.9445;
T2=0,21;

Zp5 @ :=0,1+0,02=0,12 MM.

D=7 813+0,105
Z5"P 0=0,75 vm

[225 15(1£I= IS0 _ s 4
W) _rys

P =27 708;

ol =27.9185;

T3°=0,26;

ZosPW . =0,2+0,06=0,26 M.

B3t
_Z?.S (B

=27,578+0,13;
ma—1,13 MM

i 122y _. R
[Z: L psm _ g 4 Hj;ls{z)min:z,%?, 111°0=3 82+0,05
15(2) m15(2) I max—3,012; 7 15(2) =0.9
15(1)_ . 22 max 3 MM
THI =0, 1;
Z0" P in=0,140,02=0,12 Mm.
Jacr
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Hpo;iomxemxe Tabmmie 2.2

D) _]_HIS(I}

HcxomHoe ypaBHEHWE W3BeCTHRIC BETHYWHE] Paccuurasnsie
pa3sMepsl
[2,50]= TP — W 4 |03 77 M0 a=3,87; | 11p=5, 130,36,

TII’=0,25;
Zp 2V 1=0,2+40,06=0,26 MM.

721,82 Mm

[22315{2):': @ 4 mrs(z)%

WIS(Z} + WlS(l) _mli(l) _
15(1)
11

1 1 5{2):111&::6 ’
I1®,,=6,03; TIIPV=0,12;
75" ::=0,1+0,02=0,12 MM.

m]5{1)=4 99‘1‘0,12‘

22315(1_)]3 S 4 H-IIS(IL

W0 Wi® i “U-IS

LIV =4,99; T =5,115
TIP=0,3;
Z ¥ =02+0,06=0,26 mm.

[11°=2,95%¢,
Z23 ™ =1,92 vna

[245 15(3ﬂ: P30 _ gl

F150) . =84 .983;
F1  =85017; TF®=0087,
Z4sP® . =0,02+0,025=0,045 MM.

F1*®:=84 894-+0,043
24515(3)1113_-,(:0, 18 vov

[Z45 15{2)]: FIS(Z)_ WIS(Z) +
WIS R1sm

Fi3® . =84 851: FP*@ _=938;
TF"=0,35;
Zas™ P =0,1+0,02=0,12 mm.

FPM=g5 02+0,175;
%
Lss 15(_)11123;:1 ,22 MM

[24515(1)]ﬁ FISM_ sy
WS s

FID . =g5 2. pIU =34 851:
TF’=0,87;
Zaso W =0,2+0,06=0,26 Mm.

F3=84,76+0,175;
Z4515{I)max3297 MM

[24°F B~ W+ WO - F°

FY .=86,46;

FC .=84,33;

TF’=0,37;

Z 45" 1i=0,2+0,06=0,26 MM.

F'=83 800,43
Zas max=4,7 MM

[ Zi 15(3ﬂ’x gls@) _ gi56)

S ! 5(3)mi11=7 :

g =7.015;

TSPP=0,036;

Zar"® L =0,02+0,025=0,045 M.

S 15 (2-)=7: 0 6+0,036;
Zu® . =0,096 MM

[Z42l5(2}]m 815(1) _ F15(1)
+F15{2) _ g3

8 nin=7,06;
SP 1=7,096;  TS8"M=0,15;
Z"%55=0,140,02=0,12 mm.

Sl 5(1_)_,__,,6’4 1“1'0,] 5;
Z47"?10=0,8 MM

Mam | fincr

floan.

Ne Jokym. Hava
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Ipogomxenue Tabnmmiel 2.2

Hcxopnoe ypaBterue

Vi3BecTHRIE BEIUMYUHE]

Paccuuranubie
pasMephl

[242 15(127: S5 _ S+ Wo®
— WSO i) g1

SPM . =7096;

SPW =7,246;

TS’=0,36;

Zpp PP =0 240,06=0,26 M.

$°=7,246"%,
Z" W =1,99 MM

[Z'ﬂ 15(3§= QUG g
g5 _Q15{2)

5G) 4 7.
le(s)mm: sl s - 152 .
Q Vha=4,712; TQ 0,03;

Z4: P 10=0,025+0,02=0,045 MM.

Q15(2)=4 537003,
Z41P® =0,14 vm

15(2 15(2 15(2
i:ZAtIIS 2():': Q 1(5)2+ S (])51_
F @) " 4 W (2) ) (1)

+F15(1) _QIS(l) __815(1)

QP ® =4,53;
QPP =4,56; TQPV=0,12;
Z, PP =0,1+0,02-0,12 v

15(0—3 5g*0.12.
Z PP =0.99 MM

[241 15(1}]= Q15(2)+ Qs _
FO 3 —Q5—85

le(l)min=3 a58;

Qli(l)mﬁxz;B

TQ =0,3;

Zsi W =02+0,06=0,26 MM.

Q’=0,85"%;
Zao *Drn=1,76 Mm

[224 15(3}]: JOISB_Bs3)
3152) 10150

1070 =4,
0P, =4,072;
THOP%=0,03;

Z049 . =0,02+0,025=0,045 vm.

OSB3 10,
22415(3)111&:(:0:1 8 MM

[224 15(23] = IOV Q5@
W@ M iyl _
O

10 =3.81;
OP® =384, TIO™"=0,12;
Z24"Pi=0,140,02=0,12 Mm.

1015(1}23 4 1'5‘0,12_
24P a=1,22 vu

[224 15(1ﬂ= 1015(1)_;915(1) +
WIS _yy106) 4 s 10°

IOIS(I)minZ3541; Iols(l)max=3953;
TIO’=0,3;
Z4"Vi=0,2++0,06=0,26 v

10°=3,18";
224 1 }ma*{zz :07 MM

2502y |_ 7252 25(1
[Z2 @ x250)_x250)

252y _4.
}){(25‘25“111 =4-ft 048;
TX®0=0,18;
75 PP . =0,1+0,03=0,13 am.

x2(D=3 6gto18.
Zo 2@ =035 mm

7. B0 o PSSy
[vi}m(a)lusu

P =3,94;
HIS(I)mm__A{ 06:. T 5_ i
I—I 5 Ilnax_ » i I—I _—Os3’
Z5;PW . =0.240,06=0,26 mm.

1°=3,79+0,15;
Zsi P n=1,82 M

PacuéT MexoIepauoHHEIX Pa3MEPOB 10 CXEMe IHaMeTPalIbHEIX PasMepoB
7,5 200 = A2 _ A100) g 520044350)_ 4152)] 5100)

Jano: A =4525 AP =45261 TA!" = 0,043

HAsm

finer

Na Ookym.

Moan.

fara
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BbIpa3yiM HCH3BCCTHYIO BC.

MunuManbHbIH IpHIyCK Ha oO0paboTKy paBeH CyMMe HIEPOXOBAaTOCTH Ipeiiect-
BYIOOIErO Iepexoyia ¥ rryOuss! ZeQeKTHOTO CII0A HOBEPXHOCTH

20(4
ZISG()

Janee

min=0:02+0,0 1 25=0,033 MM
ONpeACIBICEM YRCITHHUBAIOIITHE U YMEHBIIAKOIIE 3BEHER

Z 20(4) - =A20(4) . _AIO(B) 1520(4)413(2) 415(2)1510(3)

AI 0(3)
AI 0(3}

AIO{S)

A20(4) 1 520(4) 415(2) 415(2) 1 5 10(3) _ “‘ZIS 20(40:1:1’11
=45, 25—0 0125-0, 02—0 033—45 184 MM
= A“’@) TAN®). =45,184-0,03=45,141 mm

max

min
le 20{4) A20(4} AlO(S) 1 52(}(4) 415(2} - 415(3‘)1 5 lll}(3)min

Zis 20“" = 45,261—45,141+0,032=0,152 MM
HoMuHATbHSI pasmep AP = AP ES=45,184-0,043=45,141

OrBerT:

AP g5 141 008 7 2O =0,152 M.

OcranpHsle ypaBHeHHUA, COCTaBICHHBIE 110 CXEMe MUaMeTPAlIbHbIX PasMEpOB, PacCHl-
THIBAIOTCS aHANOTHIHO. Pe3ynnTaTs! pacaéra cBOAUM B Tabuy 2.3.

Tabmuna 2.3 — PesynsTaThl pacdéta pasMepHBIX Ielel o cxeMe THaMeTPaNbHEIX

a3sMepOoB
Hcxopnoe ypasrenue W3BecTHRIC BENTTYMHBL PaccautanHeie
pa3Mepst
Zis 9= AL0® _ At _ | A =45,141; AT =44 906 77"
15100345_ 1510@345 AN =45 184; TA'YD=0,07; | Zis'%0=0,37 .

15'945=+0,03;
15"%4°=+0,05;
71579 =0,02+0,025=0,045 mm.

Zis 10(zﬂ= AL0@ _

151%0g5=10 125;
151 4°=10,05:
Z15°® . =0,1+0,02=0,12 mm.

A [ A T=44,946; AT =44,476 7T
15100345_ 151045 AP =45016; TA™V=0,175 |Zis""®

=0,82 M.

e 10(1 10(1
Zys ()J= AP

15"%045=10,125;
4°15%=+0,125;
Z15"%F . =0,2+0,06=0,26 mm.

AV — AV =44,476; A” =43,296 %%
1510(045_ 45150 A =44,651; TA=0,43 Zis "V e =1,56 M.

1 420(4) 41

[Zm 204) | T2000) _ p206) _ % =47.5; 0 47 381700
max —=0,163 MM.

50)_ 14200)4156) 200 =47511:; VA R

Tr2%9=0,043

14%4153)=10 0125;
147%3453=10 03

7,2 =0,02+0,0125=0,033 mm

15.03.05.2017.001.000 113
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[Tponomxenne Tabmunst 2.3

Hcxomaoe ypaBHEHUE

HzBecTHBIC BeTHIAHEL

Paccunranure pas-
MEPHI

[214 20(3):{= [206) _ r202) _
1420G3141503)_ 142024153)

290 . =47381;

2003 =47,424;

Tr*®=q 07

1420@415()=19 05

14964 53=40 03;

7,259 =0,02+0,025=0,045 mm.

% =47 1867077
Z 14 ZG(B)mm{ =035 MM.

Z1s 20{2)]= 200 _ 200 _
1420004150)_ 14201)4156)

2@ =47,186;

2@ =47256;
Tr*"=0,175
142%@4150)=0 05,
147°04150)=10,125;

753 =0,140,02=0,12 Mm.

TZU(l) =46,716+0’”5;
Z14 2% 1 =0,9 M.

[Zxa 15(3_)]= 5@ _ gise) _

A7 =46,5;

Hls(z) —46 381 0%

137521 5100)_
1315131 5106)

JIPP n=46,424;

T°W=0,07

1315M15103)=40, 05;
131°@151%3=10 03;

Z43 @ =0,02+0,025=0,045 MM

13101 5100_ PO 0=46,517; Z3 e =0,163 mm.
131321 5100) Tﬂ15(2)=0,043
135%15100=10 0125;
135@151%=10,03;
Z3PW . =0,02+0,0125=0,033 Mm
(7,3 5O 5@ _ st _ PG L =46,381; TP =46,186"""

Zys PP =0.5 MM

[ZIB 15(1ﬂ= )115(1) _ 215 _
1315001 5108 {5106)45_

151043 133150

Pl =46,186;

P L=46,256;

TJP=0,175

135M151%C)=10 05;
15'%94°=10 03; 15"%P4°=10,125;
13°15%=+0,125:
730 . =0.1+0,02=0,12 Mm.

'us :45 561+0,175;
Zaz PO =1,17 M.

Zo 15(3)]= B _ i@ _
gl5(3)] 51063)_ gl5()1 5106

10 =50,5;

nse®  =50,517;

TH °P=0,043

g1 51%9=10 6125;

9151 5100) =+0,03:;

74" 1 =0,01+0,0125=0,023 mMm

HIS{Z) =5 0’39-1-0,043;
Zo PO =0,203 mM.

Wam | Jimer

Nz Hokym. MNoan.
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TIpoaomkenue Tabnuie 2.3

Hcxoproe ypasaenne WisBecTHLIE BEIIMYMHEB] PaccuuTaHHEEIE
pasMeps!
[ZQ 15(2ﬂ= HIS(?-) . H15(1) - I/IIS(Z)miﬂmSOJ39; HIS(”]) =50,}.96+0’0?;
gis] 5106)_gis} 5100 | M ¥, =50,434; Z5 " =0,37 1.

TN =0 07

915(1)1 5103)_ +0,05;
915(2)1510(3)310,03;

7@ . =0,02+0,025=0,045 MM

[Zg 15(1)]= o _ 1 —
g15(1) 510(3)_ 15 10(3) a5

4°15%-9°15°

W L =50,196;

=D =50,266;

TW=0,175

915(1}1 510(3)mi0’05;
15'9%)4°=40,03;
4°15%=+0,125;
6°15%=40,125;

ZoPW L =0,1+0,02=0,12 M.

I =49,571017%

Zo B =12 mm.

Ze 15(3)]= H15(2) _ H15(3) _
6153 §100)_ g1502)1 51003)

H™) 5=52,683;

H®®), =527,

TH"®=0,027
6'9915'%=20,008;
6°@1519=10 02,

26" 1=0,02+0,025=0,045 mm

H™® =52 81690575
Zs P 1 =0,202 MM,

15(2ﬂ= SO _ @ _
615211 5100)_ g15(1)1 51003)

H™ =52,789;

HY@_ =52 81; TH"W=0,11
61515193=1.6 02
61°D151%=10 025;

73 L =0,05+0,02=0,07 MM.

HPY=53,006.91
Zﬁ iS(z}max =O,522 MM.

BB _

[Zs 15(1):|= H —
1510045

615{1)1510(3)-
4%15% 6°15°

PO =52 986; H U ,.=53,096;
TH=0,0,175  6°"15"%9=410,08;
15'%45%=40 03;  4°15%=+0,25;
6°15%=+0,25;

ZePM . =0,1+0,06=0,16 mm.

Hs =53 ,79 1 -0, 175;
Z 5D =141 v

[le 15‘(2)}: 115@ _ s _
1115@) 5100)_

K=48,91;

K =48,953;  TKP=0,07

KIS(!} =48,7 1 +0,07;
Zyy P® =0 175 Mm.

111501 5100) 111PW1519%9=40 05;
11P@159=10 03
Zn 3 L =0,02+40,025=0,045 MM
Jhier
15.03.05.2017.001.000 I13
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[TpogoinKeHue TaOnuIsL 2.3

1 115(1)1510{3)# 1510(3)45_
151045_11715°

HcxoaHoe ypaBHEHHE VssecTibie BEAHUHHBL PaccunTaHHEIE
pasMepsl
(7, B0]= K5O - & — KD 7871, PO pm48,78; | K =48,167

TK3=0,175
111301519)=40,05;
1519C4)4°=10,03;

15990 43=4-0,05;
11°15%=+0,125;

Z D =0,140,02=0,12 Mm.

Z‘l 1 15(1)1-‘13_,{:1 MM.

Zs 15@) = 50 _ e -
515(2}1510(3)_ 515(1)1 510(3)

°® =53,473;

"3 .=53,5;

TIPO=0,1;

51501 51900=1.0,08;

51501 5190=£0,02;

7@ 1:=0,05+0,02=0,07 M.

1P =53,78 011"
75 P =0,523 mm.

7. 15(1ﬂ= - o0 —
515(1)1510(3)__ 1510{3}45 _

4°15°- 5°15°

e . =53,67;

o =53,78;

TI=0,175

515{1)1510(3) —1(0,08;
15198)4°=+0,03;
4315%=40,125;
5515%=40,125;

75 =0,1+0,06=0,16 mm.

TP =54,475,17 015
Zs "M e =1,41 MM,

15(3) PP pise®) _
415(3)1510(3) 415(2)1510(3)

Pﬁ(?’} m—ss 489;

pP® =555,

TP”@):o,oz’z

41391 599=+0,08;
415{2)1510(3)#_:&0 02

7,15 . =0,02+0,0125=0,033 Mm

P15(2} =55 ,5 88_0,027:
7453 o =0,153 MM

7 15(2)) — PIS{]) _ PIS{Z) _
415{2)1 510(3)_ 415(1) 15 18(3)

PP =55,561;

pi® =55 588;

TPPW=0,11

415001 51003) +0,08;

4151 51909=20,02;
7,59 . =0,05+0,02=0,07 mMm.

PP =55 868011
Z4 P e =0,5 MM

15(1)] = p5 _ pBO _
4150{5106)_ 15108343

pB . =55758;
pis®__=55,868;

TP5=0,175

415(1)1 510(3)3:'C0,08;
15'%94°=£0,03;

7,5 . =0,1+0,06=0,16 mm.

P’ =56,313.0175
Z4 W 1 =0,82 vv.

Mam | wer | Ne Joxyms. Tiogn.

Oara
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IIponomkenue Tabnune: 2.3

HcxonHoe ypaBHEHHE M3BeCTHEIC BEIIMYHHE] Paccunrannsie
pasMepsl
5 0 _ 3
7 51— PO _ P5 _45150_ P hin=56,138; P —57,468_0343
[ ;‘5;[1 90 _ 149190 P r=56,313; Z4 e =2,96 MM.
TP"=0,43

4°15%+0,125;
15919%=+0 3;
4919%=40 3;

7.4 min==0,2+0,3=0,5 MM.

[z, 00— o _pio@ [TV w=67,5 T"Pnp=67,58; | T '<68,03.02

110245 11001)45 TT¥M=p2 7 ’“‘21,,“:—-:0,5 MM,
11904°=+0 055;
11°04%=40,125;
7,103 . =0.05+0,02=0,07 MM.
[Z 10{1)] = 0 _ M _ O . =67,83; T’ =69,6115,¢
10055 5140 1<0100_ | T ,.=68,03,34; Z, " =1,03 M.
11045 4315% 15%19% 2,945
19190 TT'=0,5

#15%+0,125;  1°19°=+0,4
11904%=10 125;  15°19%=10,125
7,10 . =0,1+0,06=0,16 MM.

[7, 350y c350)_ Vigim:z,g; Yy 74006,
CHO_y=0 P v 25" =2,53 mm.

CFD 6.

CHO) =62,

Z,°?,,=0,1+0,025=0,125 MM

[ VPR 200 Rjg{;;mm=3,25 : RN 5540975,
R I A 20" =253 w1,

TR™=0,075;

C3O(2)min:6 1,25;

C¥) =61,75;

Zsy P =0,1+0,025=0,125 mm

Z].}, 25{2ﬂ= B25(2) _ st(l) _ st(Z)min:S; B25(l] :4,61-1-0,09;
175090 1725090 B*®) 0=5,024; 717 7P 0 =0,55 v,
TB*"=0,109

177°@¥9°%=+0,015;
17%W9%=+0,03:
Z7@ . =0,1+0,03=0,13 Mm.

Ilo pesynbTaTaM pa3sMEpPHOTO aHAIW3a OPEACTABIEHA 3aroTOBKA B COOTBETCTBHY C
prcyHKoM 2.7 ¢ MUHUMANLHBEIMHE TIpHOYCKaMu o odpaboTky.

Juer
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Pucynox 2.7 — JCKHU3 3ar0TOBKH

2.4 Pacder peXX¥iMOB PE3aHHS ¥ HOPMUPOBaHHE TEXHOJIOTMIECKOTO IIpoLecca

Pacuer pexxuMOB pesanus BHIIONHieTCA Ha onepanno 030 npusenéHHyro B COOTBET-
CTBUM ¢ pucyuxoM 2.8. Ha nanHol orlepaliny NPOU3BOINTCS OJIHOBPEMEHHOE CBEPICHHE
2-x oreeperuit O5,1MM.

HicxonHreie 1aHHBIC:

Cranox 2H150; mowHOCTs cTaHka — 4; Marepuas 3aroropky — Ct. 20-2T1 T'OCT
1050-88. ‘

PekoMenyemMast nojiada HOpy ceepiennu oreeperus 95,1 2] S=0,2 mmv/00, yrousrseMm
IO HACIIOPTY cradka M npeaumaem S=0,2 Mm/06.

['myGuna pesauws ipu ceepnennu (=0,5D, 2,55 mm [2].

Ckopocts pesanus onpenesseM 1o gopmyne [2]

C, -D
V="t =K
TS M/MUH,

rae C, — xospduimenT ckopoctu pesanns, C,=9,8;
D — nuaMmeTtp otBepeTua, D=3,1 MM;
q, m, X, Y — HOCTOSHHEE KO3(HDHIIUEHTELI;
T —nepuop crotixoctu, T=20;
t — rnyGuna pesanys, =2,55 Mm;

Jhuct
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S27575

Pucynok 2.8 — Cxema o0paborku anst onepauyu 030 nepexon 1

S —nojsaua, S=0,2 Mm/06;
3uauenus noctosHuex ¢=0,4, y=0,7 m=0,2 x=0 npunnmaeM u3 [2]
rie — K, — nonpaBodHeni Ko3(@UIMEHT Ha CKOPOCTh Pe3aHuA COCTOSINIHN W3 Pijia Ko-
shduLmrenTOB
szKMV'Kuv'KIVs

rae K,y — xoagdunuesT xavectsa 00pabarsiBaeMoro MaTeprara,

K — k03¢hdurmenT Ha BHCTPYMEHTANbHBIN MaTepuai, Ky~1;

Ky — xosbduiuenT y4uTHBaeT BiMsHue rryOuHel o0paGaTEIBaEMOro OTBEPCTHA,
npaHuMaeTcs 1o [2], K=1.

rie C,— ko3hhMmmeHT XapakTepu3yIoIuii rpyny crany o odpabarsisaemocti, C,=1;
11 — noKasareib creneny, n =0,9;
o, - IIpenen IPOYHOCTH,

—~0.9
KMV=1-[%J =1,5625 " = 0,67

OnpegenseM CKOPOCTh Pe3aHus

0.8.5,194

V=
2002 .2550.920.7

-0,67 = 21,3 M/MuH

Hucr
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n = M,Oﬁ/MHH,
T -D
1000 -21.3
frmveee) 2 = 3 0
314 51 1330 of/mMun

ITo macmopry craska npuEuMaem Omwkafinree ducno o6opotos n=500 ob/mMuH u o1
penenaeM (akTHYecKyIo CKOPOCTh Pe3aHns;

_TE*D-H

b , M/MUH,
1000

-5.1-500
V, = 3,14 5_’ > = 8 M/MHUH
1000
OnpeziensieM KPyTAIIHE MOMEHT i OCEBYIO CHIy IPH CBEPJICHHH
M=C_-D?-S’ ‘K, Hw,

rae C,, — nocrosuusiii xoadduument, C,, =0,0345;
K, =K., — xoouuuenr, yUHTHBACT MeXaHWUYECKHEe CBOMCTBa 0GpabaThiBacMoro

Marepuana.
3Ha4eHHs HOCTOAHEEIX =2, y=0,8 npunuMaem u3 [2].

K., :[ GB ] 5
750

TZe nn — HoKazatensb creneny, n=0,75 [2].

075
= [i@_] = {3,715

MD

750

OnpejenseM KpyTSiimi MOMEHT

M =98 -0,0345 -5,1*-0,2°% . 0,715 = 1,74 Hw™m
P,=C,-D*.8" K,
rAe 3HaYeHus nocTosHHbX q=1, y=0,7 npwHuMaeMm u3 [2].
P, =68-51-0,27.0,715=80 H

MOHJ,HOCTB, 3arpadnBacMas Ha PE3aHUc:

M-n
N =
9750 * BT
Jhaer
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N = 1,74-500

=009
9750 kBT

PesynpraThl pacyeToB PeXIMOB pe3aHusI cBoavuM B Tabmuiy 2.4

Tabnuna 2.4 — PexxuMel pesanys
Onepanms FIN L, t, i S, n, Vv, N, Pz,
MM MM MM MM/06 |o6/MHH | M/cex kBT H
005 Tok.

1,5 850
YTV G135 140,8 | 15,8 1,84 1 0,1 315 140 ,
111 114941 86 1,15 1 0,1 315 114 1,2 710

KaHaBKa _
5107 11,7 1 295 | 1,84 | 2 0,1 315 111 1,5 850
KaHaBKa

21054

112,7 | 0,85 1 236 0,1 315 111 2,5 1650

2
97,82 9,3 | 275 | 486 | 3 0,1 315 95,3 2,5 1050
101 09,14 | 10 1,41 1 0,1 315 96,7 1,07 616
293 91,12 | 13,041 2,26 | 2 0,1 315 90,1 1,4 800
1
1
I

topery 85 | 140,8 | 12,15 | 0,87 0,1 315 140 0,7 440
toperr 95 | 1149 | 6,8 1,36 0,1 315 114 0,7 440
010Tox. | 137,1 { 104 | 0,73 0,1 315 135,6 0,4 320
1o 3135 1
90,5 8894 | 602 | 1,17 i 0,1 315 88 1,76 920
topen 95 | 137,11 12435| 1,74 1 0,1 315 135,6 0,48 322
010 Tox. | 136,0 | 104 | 0,53 1 0,1 500 213 0.4 320
2n. J135 6
J90,5 89,8 60 0,43 i 0,1 500 141,3 1,76 920
Topern 95 | 136,06 | 22,6 1,5 1 0,1 315 135 0,48 322
010 Tox. | 90,28 | 60 0,24 1 0,1 500 142 0,4 320
311.L390,5
toper; 95 135 122,361 0,87 1 0,1 315 135 1,76 920
0i5rok. | 112,6 0,7 449
in #3111 5 86 0,44 1 0,1 500 176,8
107 10895 5 0,69 1 0,1 315 107.8 0,75 480

TOPHR | yg758| 36 | 069 | 1| 0,1 315 106 0.8 460

23105,4
@101 | 1002 | 74 | 0,63 0,1 500 157 0,2 156
0,1 500 153 0.2 186

9782 | 9742 1 22 | 0,55
@93 | 9238 | 13 | 0,63 0,1 315 144 0,12 98
Topen 95 | 111,74 | 62 | 0,75 0,1 315 | 1105 | 0,5 | 440
0,1 315 135 0,5 440

topen 85 135 | 85,02] 0,75 _
topent 101 1002 | 3,9 | 0,75 0,1 315 157 0,27 180

et | et ek | bt [ et [ -

Twct
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TIponomxenne Tabnune 2.4

Onepauust JL L, f, 1 S, n, vV, N, Pz,
MM MM MM MM/00 | oO/Mum | M/cex kBt H
015 Tox. 11,74 | &6 0,28 1 0,1 500 175,4
2m J111 0.4 240
KaHaska | 107,5 6 0,28 1 0,1 500 156
5107 6 0,42 200
kaHaka | 106,2 | 4,53 | 0,28 1 0,1 500 166 0,18 ]9
105,4
101 100,8 | 3,81 0,2 1 0,1 500 158,2 0,1 75
97,82 | 97,82 | 22 0,2 1 0,1 500 153,6 0,27 180
293 92,76 i3 0,2 I 0,1 500 144 0,13 100
Topel; 95 111 8 0,51 I 0,1 500 175,4 0,5 440
topel 85 135 18 0,51 1 0,1 500 212 0,5 440
Topen 100,8 | 4,02 | 0,51 1 0,1 500 158,2 0,5 440
D111
15 Tok. 11,18 86 0,09 1 0,1 700 244
3n. 111 044 240
xanagka | 105,6 7 0,1 1 0,1 700 232 0,18 89
J105,4
101 101 10 0,1 1 0,1 700 226 0,1 75
93 93 13 0,12 1 0,1 700 204 0,13 100
020Tox | 9342 | 2,57 | 241 0,1 315 92
1 L.D95 0,69 360
Toper 95 135 23 0,17 1 0,1 700 296 0,5 4490
020 tox | 94,36 | 3,9 0,47 1 0,1 500 148
2. 595 0,38 179
020rox | 94,76 | 4,5 0,2 1 0,1 700 207
3m.J95 0,3 132
020 Tox 95 4,7 0,12 1 0,1 700 208
411 595 0,21 95
KaHaBKa 100,7 6 4,2 1| 0,675 500 158 0,45 200
B100,7
(90,5 90,5 60 0,11 0,1 1000 284 0,2 80
025 dpes. 80 43 3,7 0,08 600 150,7 1,1 990
1 mep.
025 dpes. 80 43 0,8 1 0,08 600 150,7 0,1 260
2 nep.
030 caep. 5,1 20 2,55 1 0,2 500 8 0,09 80
1 nep.&J5,1
030 cBep. 6,5 20 0,7 1 0,2 500 10,2 0,08 55
2nep.«35,8

WMam { Nircr Ne Joxym.
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Ipopomxenve Tabmunp! 2.4

Onepanus I, L, t, 1 S, n, Vv, N, Pz,
MM MM MM MM/ob |ob6/MuH | M/cek | kBt H
035cgep. 4.8 20 2,4 1 0,15 500 11 0,11 75
Inep. J4.8
035 cBep. 6,5 20 0,85 | 1 0,15 500 12 0,08 40
2nep.J6,5
040 cB.LJ4 4 25 2 160 0,1 1400 | 17,58 0,08 150
045 cep. 1,5 |15 0,75 | 1 0,1 250 1,2 0,04 35
1,5
050 pess6. | 100 23 | 1,084 | 1 2 368 185 0,6 0,23
M100
HopMmuposarue onepaunii Ipou3BoIuM Mo cupaBounuky [3].
PacemorpumM onepanio 030 cBepAMILHYIO.
OcHoBHOe {MAMHHOE) BpeMs CBepIIcHus onpeaensercs 1o Gopmyne [3]
T = L+ +1, +1; p—
n-S
rue L — ymma otBeperus, L=10 mM;
1, — Bend4¥HA MIOIBOJIA, MM;
1,— BenWYHHa Bpe3aHus UHCTPYMEHTA, MM;
1,— BenuuuHa nepedera HHCTPYMEHTa, MM,
n — yucio oboporok wHcTpyMerTa, n=500 ob/Mun;
S — moaaga HHCTpyMenTa, S =0,2 M/ 06,
OnpenenseM o COpaBOUHUKY [3] [, =2MM, 1, =3MM, 1; =5MM
Ho dopmyne [3] onpenemieM 0CHOBHOE BpeMs
10424345
T T 50002 AMEE
HItyaroe BpeMsi HA oniepannio onpexenstercs o Gopmyne [3]
Te=T +T, +T, + TOpr + T o » MEH,
rie T, — ocHOBHOE (TexHoONormdeckoe) ppems, 1,=0,2 muH;
Ty — BCIIOMOTATENBHOS BPEMS;
Tosc — BPEMS TEXHHHECKOT0 O0CITy )KUBaHIST,;
Topr — BpeMs OpraHu3alMOHHOr0 00CIIYKNBaHNS,
Torz— BpeMd OePeEPHIBE;
BenomorarelbHoe BpeMst IPeICTaBIsIeT CyMMY
Tse=Tyort Trept Tuaw, MHH,
Jluer
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rrie Ty, — BpeMs Ha YCTAHOBKY ¥ CHATHE JETallU;
T qep — BPEMSL, CBS3aHHOE C IEPEXOLOM;
T sy — BpEMS Ha KOHTPOJIEHBIC H3MEPEHUS
Cymma Tyt T, ecth T,y — OnEpaTuBHOE BpEMS

BenoMorarensHOe BpeMs Ha YCTAHOBKY W CHSTHE JieTand omnpejesieM mo [3]
T5e=0,22 Mun.

BeroMoraTellbHOe BpeMs  CBI3AHHOE C TIepexoioM onpeiensdeM o kapre [3]
Trep=0,05 MMH, a TaioKe CIOAA BXOIWT BpeMs Ha cMasbiBaHHe uHCTpyMeHTa 0,07 MHH, Tax
KaK IMpPMEHAEM BOCEMUIIITHHACIBHYIO ToNtoBKy 0,6 MuH, BIIFOUHTE BpamieHHE IITHHIEIN
xHOKO# 0,015 MuiH, BpeMs Ha BRIBOJBI CBEpIIa IJi YHAICHUS CTPYxKH, o [3] 0,05 Mum.
OxoHYaTeNbHO CyMMUDPYA HOIy4daeM T, =0,76 M.

BeromorarensHoe BpeMs CBA3aHHOE ¢ U3MepeHueM onpeasndeM [3], npu HaMepeHun
npodxoit u wabnonom, T, =0,12+0,06-8=0,6 Mmun.

Tonyyaem mo Gopmyne [3] BcnoMorareIbHOE BPEMs

Teer=0,22+0,76+0,6=1,58 Mum.
Tor= Tt Te=0,2+1,58=1,78 mun

BenomoraTensHOS BpeMs Ha o0cIyKuBaHue pabodero MecTa U OpraHu3allioOHHOE 00-
CIYyXHMBaHHE onpefelsieM TI0 [3] B HpOUEHTaX OT ONEPaTHBHOro, 1o 2,5 % , noxydaem
0,1 mun.

BpeMs Ha OTHBIX W JHMYHBIE HATOOHOCTH ONpEACHsIeTcs B IPONEHTAX OT ONEPaTUBHOIO
1o [3] Tye=5% ,monyuaem 0,1 mun.

Ilo dopmyne [3] onpenensem IOTYYUHOS BpeMs

Ty=1,78+0,1+0,1=1,98 mun

[NopgroToBuTeILHO — 3aKIHOYUTCHRHOE BPeMS Ha HAIaJKy CTaHKA, UHCTPYMEHTA olpe-
nemsiem 1o [3], Tr=10 Mun. Taxke B NOATOTOBUTENHHO-3aKITIOUUTEIBHOS BpeMs BOHAET
BpeMS HA YCTAHORKY H CHSTHE MHOIOIINMHACIHHON TONOBKM ITO HOpMaTHBY 20 MMH, no-
ydaeMm T,=30 MuH.

Ocranenasie pacyetsl cBoguM B Tabuuily 2.5

Tabnuna 2.5 — Hopmuposarue oneparuit B MUHYTaX
Ne onepumm T, T, T e Ths
005 11,57 1,88 14,7 20
010 14 2,5 18,15 20
015 20,6 3,06 26,06 20
020 8,8 1,85 11,7 20
025 8,4 0,5 9,43 , 15
030 1 2,28 3,6 30
035 0,15 2,35 32 30
040 81 540 683 30
045 0,6 1,5 2,35 20
050 i 1,5 2,8 20
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BrRIBO/iB! [0 pa3felny ABa

B gaHHOM paszjene CIpOSKTHPOBAHHOTO TEXHONOTHYECKOro IPoHeCcca U3TOTOBICHAT
nerans «BTyikay I KOTOpOTO TPOReEH pa3MepHBIH aHaliu3, KOTOPHIM MO3BOJIMAI Off-
PENENUTs MEXONEPaIlMOHHBIE Pa3Mephl M pasMepsl 3arOTOBKH ¢ MHHHAMAJIBLHBIME IIPH-
nycKam# noj o0paborTKy.

Brinonuen pacuét pexumos pesaHud. [IponsseneHo HOPMHPOBAHHE TEXHOJIOTHYE-
CKHX OTIEpaliii.

Jucrt
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3 KOHCTPYKTOPCKUI PA3JIEJI

3.1 llpoexTypopasne KOHLEBOH ONPaBKH

3.1.1 PaspaboTka TeopeTHUdecKol CcxeMbl 0a3upoBaHys

JIns obecrieuenys TpeGoOBaHMA K B3AMMHOMY PACIIONOXKeHHIO 6a30BBIX ¥ 00pabarel-
BAEMBIX NOBEPXHOCTEH HEOOXOAMMO MMIIUTE JeTalb 6 crericHeit csobozapl. BeibmpaeM
GazypoBanme AeTaNy UCXOIs B3 peKoMeHaalui [4].

Ha reopetudeckoii cxeme GasupoBaHns, NOKA3aHHOH B COOTBETCTBHH ¢ PHCYHKOM
3.1 ucrnonszyeM ONOpHYIO 0asy - Toperl, ABOHHYIO HanpaBIsomyio 6a3y — I pIye-
CKYI0 ITOBEPXHOCTG. I IpEMeHeHa criefylolas cxeMa Oa3supOBaHus:

— JeTank B IPOCTPAHCTBE Jimaercs 4-X cremeHed cBoOOABI Mpu Oa3upoBaHuY Ha-
PYKHOU HUAHHIPUYIECKOH TTOBEPXHOCTRIO AETald Ha NOCANOYHYHO IOBEPXHOCTh 3a)KHM-

HBIX 3NIeMEHTOE,;

— JIeTans B HpOCTpancTBe Nuinaercs 1-ii crenenel ceobons! Iipu 6asupoBaHUH JeTa-

JIH TOPHEM.

X

R1

Ra 6,

3

!.'llf///.-",-’/‘l//f//[«-u—l v S——“ R.Ell,ﬁ

W =siil
) _ AENEANEIE
| ol | =]
30° 4 | /Rals ¥| | ¥ |8 |<|=
. o {
R =RRE
2 1A || | 40,06
5_1‘;.U3
_z_s;a,ng_
3040,0125
$5:0,017
R .
05,172 4119

Pucynok 3.1 — Teopernueckast cxema OasHpOBaHUS

Mam | Jincr | Na Bokym.
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3.1.2 TlpoexTupoBaHue cXeMBbI IIPHCITOCOONCHUS

Ha ocmoBammu cxeMBl 0asupoBaHus pazpabarhbiBaeM CXeMy IIPUCTHOCODIeHUs, H30-
OpakEHHYIO B COOTBETCTBHY C PUCYHKOM 3.2.

T ey
i |- o /E/\% _____
l Z\\?\Cj\i‘\‘

2/ 7]

Pucynoxk 3.2 — CxeMma nprcnocobnenus

IpurrMaeM peKOMEHIAYEMBIN 3AKUMHOMN y3€i — THAPONIACTOBYIO ONPaBKy (TEXHO-
sorgyeckas 0aza 990,28H9). 3axuMHOHN 3j1eMeHT: TOHKOCTEHHAd BTYJKa 1. ToHKOCTEH-
Has BTYJIKA 3aM0NHEHA BHYTPH rMAPOILIACTMAcCCOM 2. 3auM TPOUCXONUT 1104 HeiicTBH-
eM cunbt Q - ToNKaroHlas CHlla Ha IITOKe 3 IPHUBOJA - HHeBMokameps! 4. [[HepMoxamepy
IpHHUMaEM OJHOCTOPOHHETo JeHcTBUS Bpalarouryiocs. [ipuMenerre mHEBMOIPHBOAA
JaeT HoabHINe TPEUMYILEcTRa;

1.3rauuTensHOE COKpaleHUe BPEMEHM HA 3aXUM ¥ pazxkuM (B 5 pa3) BCIeACTBHE
OBICTPOTH! THeBMOIIpHBOXa (1 cex);

2. TlocTOsHCTBO CHIIB 32:KMMAa 3ar0TOBKU B IIPUCTIIOCOOICHHH;

3. [IpocToTa yipaBieHNS 3aKHEMHBIMH YCTPOHCTBAMHY.

TTnesMokaMepa KpenuTes K MIUHASIIO © 3afHel CTOpPOHEL. B KOHCTpYKIHK npume-
HseTcs My(Ta 5 OIHOCTOPOHHErO AEHCTBUA AN MTOXBOAZ CHKATOTO RO3EYXa X Bpalliaro-
memycs npusony. ox nelicrsueM cxatoro ro3gyxa MemOpana nporubacTcs, BhITalKu-
BaeT 1ITOK, KOTOPHIA CBA3aH ¢ IUIyHxepoM 6. B cBOIO ouepens IUIYHXKEpP JABHAT Ha TH/(-
POILIACTMACCY 2, PACTIONOKEHHYIO B NOJNOCTAX ONUPABKM ¥ BTYJIKH, CO3JAETCH THAPOCTA-
THYECKOE AaBlieHuE. B pesynbTate rHApoOiacTMacca paBHOMEpPHO AABHT Ha CTEHKH TOH-
KOCTEHHOH BTYNKU 1, KOTOpast nedopMUpPYACH USHTPUPYET U 3KVMaeT eTanb 7.

3.1.3 Pacuer sneMeHTOB [TPUCTIOCOONICHNS

OCHOBHBEIM 3NEMEHTOM THAPOIIACTOBON ONpPABKY SIBIIAETCS TOHKOCTEHHAS BTYJIKA,
n300paxEHHas B COOTBETCTRHU C PHCYHKOM 3.3

Huamerp D BTynkm npuHWMaeTcs paBHBIM AuaMeTpy 0a30BOrO OTBEPCTHA 3aro-
TOBKH, U3 pazmepHoro ananusa D=90,28mm.

Tomuura h TOHKOCTeHHOMN BTYIIKM onpeienaeM IIo [4]

h = 0,025 -90,28 = 2,26 MM

Jiucr
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MakcUMANEHEIA PaJiaNbHBIH 330D Spax MEXKIY YCTAHOBOYHOH MOBEPXHOCTBIO

BTYJIIKHA ¥ Hazopoili MOBEPXHOCTRIY 3ar0TOBKH KOTZid OHa HE 3aXaTa:

ez e

S oy §] o~
B —’“YW

l l)//‘r‘/ rad ‘;‘M"/’ﬁ ;_
Al
SRS - -]
|
f // I 'fg/—/.u

N AN

Pucysnok 3.3 — TorkocTeHHas BTYJIKA

S =D — D s MM,

aax 3 max

1€ Doy — MAKCHMAIBHBIA HAMETP 38TOTOBKH, Dypay= 90,367 MM;
Dy — MEHHMAJIHHEIN AUAMETP BTYIKY, Dy, =90,245 mm.

S__ =90,367 — 90,245 = 0,122 mm.

Nomyctamas gedopMalis TOHKOCTCHHON HacTH BTYNKH (yBEIHYeHHE IUaMETpa) B €€

cpeasel yacTu:
AD .. = 0,003 -D, mmM,

AD , =0,003 -90,28 = 0,27 mm

Hardar npy saxuMe 3aTOTOBKH
d=AD__ -5

Ao max? MM’

0 =027 0,122 = 0,15 MM
npu AD . = S e BTYJIKA HEHTPUPYET ¥ 3KUMaeM 3ar0TOBKY.

Tugpocraruueckoe gasiende MH/M

P= m]g'z —  Mu/m 2,

rae E — npenen yopyroctu, E = 2,1 -10 *Ma/m *.
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. 2-027 -2,1-10°-3.8

P
90,28 *

= 31,5MIla

Juamerp mwiyHXepa ISt Tepelady BHEIHEH CHIIL! aBIICHUA Ha THRPOILIACTMACCY.
d=15"- JD , MM,
d=1,5-490,28 =17 Mmm.
[Tpunnmaem auramerp mwiyrxepa 20 MM. Matepuan naysixepa cTank 45 ¢ Tepmootpa-

oorxoit o HRC 45.
Tpebyemas cuwia Ha IHTOKE NPUBOAA OTIpeACHAeTCA 10 [4]

7 -d?
= 'Ps Hs
Q="

rae P — ruapoctaTrdeckoe gasnenue, P=31,5 Mlla;
d — puameTp mryHxepa, d=18 M.

_ 3,14 -20?

Q 31,5 = 9700 H

Bricorta pabouel nosocTH MO THAPOIUIACTMACCY

H=2-3D, MM,

H=2-3/90,28 =% mm
I{ﬂHHa IoCafovHoOro HosiCKa BTYIIKH

T=25-YD, um,

T =2,5-3/902 8 ~11,2 MM
OnpenenseM JHaMeTp THEBMOKAMEPEI

D = _4Q
3.14 -p-n”’
rae N — KIT[ npusoma, n = 0,85,

p — nasienue Bosayxa B cety, P = 0,4 Mlla
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4-9700
D = =192
\/3.14 10,4 0,85 v

Yrobpl geTanb BO BpeMsi 00paboTKM He IPOBEPHYNAch Ha BTYIIKS, MAKCUMAaIbHBIN
KpYTALIME MOMEHT OT CHJIbI TPEHHS Ha IIOBEPXHOCTH BTYJIKH H HETaH JIOJDKEH OBITh
QoJiblle MOMEHTa pe3anus M 2M

2-h) [2-h
M =5.10%- . 8-D?
max ( D ] D )HM,
Mo =5-107- 22,251 2'2‘25-0,3-90,282=17,5HM
90,28 90,28

My = LAS Hy,

17,5 1,45

ConpsxeHye BTYIKH ¢ KOPITYCOM BBIIONHIIOT O NOCaJKe C HATATOM IO 7 KBaIUTETY
TOYHOCTH.

MaTepuas TOHKOCTEHHON BTYJIKY - cTaib Y 7A ¢ TepMoobpaboToH /o HRC» 36.

[o tabnune u3 [2] npurnMaeM U3 BOPMAIM30BAHHOTO pAZia pasMEpE! ITHEBMOKaMEPHI
arameTpoM 200 MM ¢ mapaMeTpaMIi: JaMeTp WIToKa 23 MM; CTaTHIeCKas cuiia Ha HrTo-
ke Q, =11000 H.

3.1.4 KoMIIOHOBKA NPACTIOCOOISHNA

B COOTBETCTBUY ¢ pa3palOTaHHOM cXeMOH onepanuu BEIOUpaeM TOKAPHOE MPHCIOo-
COGICHNE ¢ 3KAMHEEIM ¥ LEHTPHPYIONTHM 3IEMERTOM — IMIPONIACTOBOH ONPaBKOH.

B COOTBETCTBHY ¢ PHCYHKOM 3.4 [OKa33HO npHcmocobneHne ¢ THAPOMIACTOM —
KOHCOJIBHAS OIPABKa C TOHKOCTEHHOM BTYJIKOW Ui 3aKpelUIeHMs ¥ IIeHTPUPOBaHUA
IeTany IpH TokapHo# obpaborke. Jlerans 06a30BbIM OTBEPCTHEM YCTAHABIUBACTCA A0
yIopa B KoJplo 1mo3. 7. Cxarblif BO3IyX NMOZaeTes B MyQTy 103 20, yepe3 OTBEPCTUE B
LITOKe 103, 3 B HHeBMoKaMepy no3.10. ITneBMokamepa cpabaThiBaeT ¥ TOIKAET INTOK. K
IITOKY KPEemuTCs IULYHKep 03.4, KOTOPHIH nepeMentacTes B 0TBEpCTHH KOpIyca 1o3.5
npucnocobnenus. Ihiysmkep MaBUT Ha MHAPOILIACTMACCY 1M03.23, KOTopas paBHOMEPHO
nepeaeT AaBNeHHe Ha TOHKOCTEHHYIO BTYJIKY [103. 8, KOTOpas ISHTPUPYET U 3aKHMacT
3aroTOBKY. BTynKa 1103. 8 kpenwrcs Ha Kopryce no3.5 radko# no3.9. I'maponnacTmacca
1103.23 3aMMBaETCH B KOPIYC ¥epe3 oTBepCTHs 3aKphiBacMble BEHTaMHE 1103.17. Kopryc
03. 5 KpenuTes K duanily no3. 6 BUHTaMy 1103.19, draner umeeT pe3pldy I CTaHAAPT-
HBIX pe3b6oBsIX KoHIoB mnusgenei no FOCT 16868-71. Ilpyxuna no3.12 ycraHosneHa
B wamxe 13, cocoberByeT Bosepary wiToxa. JUis npenoTEpamesnus apapuilHo cutya-
nuy (3aKEM 663 AeTATH Ha OTIPABKE) NPEAYCMATPHBAEM PETYIHPYEMBIH YIIOD nos.11.

TOYHOCTH HEHTPUPOBaHUS AeTalH ofecricurpaetcs B npenenax 0,005 MM
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3.2 IIpoekTUpoBaHWE MHOTOUIIHHIENEHON IOJIOBKU
3.2.1 Onpezenenne KOHCTPYKIME MHOIOILHHAENEHON TOIOBKY

MHOrOUIMAHICIBHbBIE CBEPIMIBHEIE TOJNOBKY MPAMEHSIOTCS [N OJHOBPEMEHHOH
06paboTKy HECKOMBKHMX OTBepCTHit. PazpabarsiBaeM CHEHUATLHYIO CBEPIHIBHYIO TOHOB-
Ky C TIOCTOSHHBIM PAcCTOSHHEM MEXAY OCAMH IO PEKOMEHAYEMOH TI0CIeI0BATENBHOCTH
[IPOEKTHPOBAHHS MHOTOLIIMH/IENbHEIX ronoBok [6]. Mexozis u3 yenosuit obpaboTku (o1-
BepeTHs 0OGPa30BAHE HA TOPUE JETANH, OCH HANPABICHH! NAPAJUIETLHO OCH JCTAllH) Bbl-
HupaeM KOHCTPYKIHIO IPUBOA — KPHBOLIAITHEIH.

DIeMeHTHI PEXXHMOB PE3aHWs IS CBEPIICHHS OJHOr0 OTBEPCTHS HaHAEHBI B TEXHO-
noruyeckom paszene: nogada S=0,2 MM/06, n=500 ob6/MuH, V=8 m/mue P, =80 H,
M=1,74 uM, N=0,09 xBr, Ipy cBepleHny wecTH oTBeperuit onHoBpemenno M=10,44
uM, N=0,54 kBT,

CymmapHas MOINHOCTE TOIOBKH:

N

N 1"11)]1= ? KBT’
1} FOJN

TZE Tlon — K.JIJI. CBEPIANIGHOM TONOBKH, T ~0,8...0,9, npuraMaeM Nroi=059,

0,54
N =2"-=06
s KBT

Cymmapras MONIHOCTE, IOTpediigeMas BCEMH PEXYHIHMH HHCTPYMEHTaMU [OJOBKH
npH paboTe He JOMMKHA NIPEBHIIATH MOIIHOCTH CBePIUIIBHOTO CTaHKa:

N 2 m

cr 5
N oo
rae N - MOIMHOCTE 2JI€KTPOABUIATeNs CTaHKa, Ne=2,2 KBT; Ve - KILJA. MEXaHm3Ma
CTaHKa, s CBEPIHNIBHBIX CTAHKOR 1) —0.8,

0,6
08 0,75 < 2,2 , ycnoBue BLIIOIHIETCSI.

3.2.2 PazpaboTka KHHeMaTHIeckoH CXeMbl MHOIOIIITHH AETLHON TOOBKH

Crnenys pexomenzanusam 7] mpuHuMaeMm MPOTOTHII MOIOBKH, HMEIOTHEH KHHEMaTU-
HeCKyH CXeMy, HOKA3aHHYIO B COOTBETCTBHM ¢ pucynxom 3.4. Hacanka npennasHaueHa
ATISE OJTHOBPEMEHHOTO CBEPIIEHHS OIM3KOPACTIONIOKEHHBIX OTBepcTHi Bpalenue npouns-
BOAMTCH NOBOJKOM. Boe HIMMUIeNd CBI3aHb! OTHUM BOJHUIOM. JKCHEHTPHCHUTETH BOIY-
na ¥ mmmmEAgenei papuet. Ha pucynke 3.1: 1~ Tpaekropus BpailiceHUs KpUBOIIHUNA IITIHH-
neseit; 2 — BOAWIO; 3 — TPAeKTOPHA BpailleHus BoUia; 4 — KpUBOINMI HIMuienei; 5 —
KPHBOLLIHII BOJAIIA.
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Pucynox 3.4 — Kunemarudeckas cxema [MECTHHHIRHAECILHON CBEPIHILHON FONOBKH
3.2.3 Ioafop NOAILIMITHUKOB TOJIOBKH

Tlo60p DOAUMIHAKOB OCYIHECTRIEM HCXOJsl U3 KOHCTPYKTHUBHBIX COOOpMKSHUH K
NOArOBEYHOCTH MONIMIWHHWKE, YTO ODECHeYMBAETCS 3allacoM TO TPy30INOABEMHOCTH.
OpHeHTHPOBOYHOE pecypcHoe Bpemst pabotsl ronoeky 10000 gacos.

Tax xax cuna B 3auemiesuu ¢ pabouuM nmmHaeneM Ft=680 H, To 8 3apucuMocTH 0T
NPHHATOrO HuaMeTpa Baia npuHuMaeM no ['OCT 8338-75 nonmuiiHuK cpefHei cepu
somep 305 co craTuueckoil paguanbHoU rpysonoxsemuaocteio Co=22,5 xH, aanamuge-
ckoli rpysonogpbemuocTeio C=11,4 xH ¢ pasmepamu: mipurda B=17 MM, HapyKHbIA JHa~
MeTp D=62 MM, d=25 MMm.

Onpenenum pacueTHBIN pecypc (H0NroBeYHOCTh) TOAUINIHMKA, U

cy 10
L""za"a%'[EJ 60 -n

rae C — 6azopasd DUHaMIMECKas Ipy30IoAbeMHOCTE, H;

P — panuansHas Harpyska, H;

K — noxaszareih CTENCHH, AT IHapHKOBEIX NOAIUIHEKOR K=3;

n — YacToTa BpallieHHs Konsla, n=500 o6/muH;

al — xo>(pQUOHEeRT JOJITOBEUHOCTH B (YHKIMH HEOOXOAMMOU HANEKHOCTH, IPUHHK-
MaeM 1o |6} al=0,2] npu BeposiTHOCTH Oe30TKa3HOM paboTs 99%;

@, KO3(DDULUUEHT, XapaKkTepH3YIOM COBMECTHOE BIMSHHE Ha JONIOBEYHOCTDH

0CcODBIX CBOHCTB MeTailia JeTanell TIORINHITHEKA ¥ YCIIOBHM SKCINTyaTalny, MPUHAMAEM
[6] nns mapukonommumHuKOR a,,=0,7;

=23-10%y

3 6
L, =0521.0’7.[11400] 10
680 60 - 500

Yro bonsuie TpeOyeMOTo pecypea.
Cwia B mojumMIHEKE BoAMia OyAeT paBHa Cuie pe3aHHs OT BCEX IHNMHAEHEH.
F=4080 H, npunnmaem mapuxossiil panransabilt noaummnank 406 co crarudeckoil paiu-
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ansHOM rpysononseMuocTsio Co=47 xH, nunamuueckoit rpyzonoaseMuoctsio C=28,7 xH
no ['OCT 8338-75 npu repostHOCTH Oe30TKaszHoU pabotsl 90% , al =1

3-10%y

E

31000 T 10t
4080 /60500

Lﬂ1=1,(L7-(

410 Donbie TpedbyeMoro pecypcea.

Yroprsiit noamMrHuK pabounx mnuaaeseii npunumMaem 1o ['OCT 7872-89 co cra-
THYECKO# rpy3onoabeMHOcThIO 25,5 kH nomMep 8206H, ¢ pasmepamu: d=25 MM, Hapyx-
HBIA guameTp D=52 MM, Beicora H=16 Mm.

IIpyHuMaeM peKOMeHyeMble TTOCAIKH KOJIELL TOIIMITHUKOB KadeHHs B KOPITyC ¥ Ha
Ban 1o [7].

3.2.4 KoMIOHOBKA MHOTOIITUH/ETIBHON TOJIOBKY AN CBEPACHMS 6 OTBEPCTHH.

B cOOTBETCTBUH C PUCYHKOM 3.5 mOKa3aHa MHOTONINMHACIBHAS FOJIOBKA JJIS OJHO-
BPEMEHHOIO CBepleHus 6-TH oTBepeTrii 95,1 mMM.

B xopnyce 1103.2 Ha NOMAIUHUIHWKaX 103. 23 U H03.25 yCcTaHOBIEHBI HIMMHIETH
1103.50. oaummnHEKY 1M03.25 BOCIPUHEMAKOT OCEBYI0 HArpY3Ky OT HIMMHAENEH uepes
mwa#bp 103.8. Kpeimku 1o3.5 3axkpelBaroT KaMephl WMAHAeNed, Kpensrcs BHHTAMU
mo03.17 x xopirycy nos.2.

Bogwuno mo3.30, BpamaeTca 0T HOBOJKA 1103.1 ¥ YCTAHOBICHO € DKCHEHTPHCHTETOM.
IToBomok mo3.1 BpamaeTes Ha NDONIIMIHUKAX 103.24, 3alipecCOBAHHBIX B XoMYyTe 1103.10.
TToromox xpenurces raiixoi 103.22 ¥ xonslioM no3.7. Koprye no3.2 HanpeccoBaH Ha XO-
MyT no3.10. banascup mosz.40 ciyxur s ycrpaneHus gucOananca TIpY BPaIeHWH HO-
Bonka. Kpeinika 1mo3.9 3akpeIBaer CMOTPOBOE OKHO. B IIMUHAETH YCTAHOBIEHb! 3Q0HM-
HbIe BTYJIKHW 1103.13 kpennenus unactpymerrta. llnungeny mo3.50 coenuHaroTCcs ¢ BOMH-
oM 103.30 1OCpeACTBOM KPUBOIUMIIOB 1103.14, YCTAHOBICHHEIX B IHAPHKOIIOLHIAIHM-
Kax.

B xongyxropro# mmmTe 103.20 ycTaHOBIICHE! TeCTh BTYIOK JUI% HAIPABICHHSA HHCT-
pymenTa. KonayKropHas ILUINTA COSAMHASTCS ¢ IUTON 1103.3 MpH NMOMOLIM 'aek 1103.21,
3aKpYYEHHBIX 10 pe3s0e HATIPARISIOMNX CKATIOK.

3.3 IlpoexTHpoBaHie KOHTPOIBHOTO IIPHCIIOCOONEHUS I 3aMeEPa TOPIOBOro
U paguansHoro QHeHus

3.3.1 Pa3paboTka cxembl 3amepa

B xayecTBe IpUMEHAEMOro yCTpoiicTBa BEIOHpAeM NATPOH ¢ IIPEIH3NOHHEIM Bpale-
HUEM.

Ha cxeme H3Mepenus, TOKa3aHHON B COOTBETCTBUM ¢ PUCYHKOM 3.6, B natpod 2 Ha-
MEBAeTCA JieTalb | B IPH NOMOINM IMYTIOR 3 W FOJOBKM CHHUMARIOTCH mokaszaHus. B oce-
BOM HanpasieHHUHU NeTaib 1 GUKcupyeTcs yrnopoM B Topelr.
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Pucynox 3.6 — Cxema usMepeHns

Ha cxeme usMepenus: 1— KOHTponupyemas ZeTais;
2 — naTpon;
3 — IyH U3MEPUTENBHOH FOJIOBKY HHAMKATOPHOrO THIIA.

3.3.2 Pa3zpaboTxa cxeMbl NpHCIocobIcHR

B kauecTBe 3aXMMHOTO JJIEMEHTa IIPHHAMAEM PEKOMEHIYEMBIH LEHTPUPYIOIHUH u
3aKUMHOM 3JIEMEHT ~ POXKOBYIO MeMmOpany. MeMOpanusie npucrnocobaeHus He obec-
neuyrBaroT OONBIIOH CHIIOBOH 3aXUM, HO OGECIIEUNBAIOT  BBICOKYIO TOYHOCTB LIEHTPU-
POBaHMA B CBA3Y C YE€M PACHPOCTPAHEHB B KOHTPONBHEIX TIPHCIIOCOONEHHX.

Basupopande wu3/enus Npu KOHTPOIE PagHalbHOTO M TOPHOBOro GHEHHS MPOH3BO-
JUTCA TI0 HOBEPXHOCTH, KOTOpas yKasaHa B KadecTBe 6a3zbl H 00O3ZHAYEHMY IOIYCKA.
Onpaska gomxna ObITh ¢ IPEIM3HOHHBIM BpalieHneM. CxeMa TPHCIOCOGICHNS paspa-
00TaHa B COOTBETCTBHY C PHCYHKOM 3.7

Pucynok 3.7 — Cxema npucnocodnesus

Poxxosas memOpana mnpexacrapisier co0Oi METANIMYECKUH JUCK 3 C  BHIIOJIHEH-
HBIMH 330[1HO € TUCKOM POXKam#t 2. 3aKuM JeTanu | ocymecTBIseTCs 3a CYET ynpyroi
nedopmanpy MemOpansl. TIpeapapuTentbHeii HPoru6 aucka 3 CO3NACTCA NOCPEACTEOM
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cuibl (Q, IepefaBaeMoil OT BCTPOSHHOIO CHIIOBOIO HPUBOAA — IHEBMOKaMepHsl 4 uepes
mrTok 5. Onesaercs geTanb 1, BEIKIIO9YaeTcs IPHBOM, U OCYIHECTBISACTCS BpalieHue, oll-
paBka ycraHosieHa Ha nopmunauke 8. IIHeBMOKaMmepa KpemHTCA K KOPHYCY MPHCIO-
cobnenus 6.

VismepurtenbHOEe yCTpoMcTBO mpeAcTaBisieT cobof mTaTHB 7 YCTAHOBNEHHBIA Ha
xoprnyce 6 npucnocobnennd. TUN H3MEPUTENHHOTO ITpHOOpa — HHAUKATOP YacoBOro TH-
na U410 no FOCT 577- 68 ¢ nuanasonom uzmepenus 0-1 MM, 1OIryckaeMoll NOTPeIHHO-
CTBIO 2 MKM, 1ieHo# aenenus 0,01 mm, Msmepurenssoe yeunue 150 cH.

3.3.3 Pacuer sneMeHTOB HPUCIOCOOICHUS

TTocxonsky Tpebyercs CHEHTPHPOBATH IETANE C MOMOIBI0 MEMOpaHHOrO MPUCIHO-
cOoONeHus, TO IPEABAPUTEIIHHO 3aAAI0T HapaMeTphl MEMOPAHE! ¥ PAcHeT NIPOM3BOAUTCS
U HaXOXOEBUS CWIbI HA INTOKE MEXaHW3MPOBAHHOTC MPUBOJAA, HeoOXouumoik s
nporuba MemOpaHs! U CBEEHUA KYIaYKOB [0 3MOupudeckoil hpopmyne [5].

_4-n-B-¢ q

Q a
2,3 -log{—
3 g(b)

rae B — nunuHIpHUeckasd XecTKocTh MeMOpaHsl, H/m;
@' — yroJI HarOONBIIeTr0 Pa3XkuMa KyIadyKoR, Paj;
a — paguyc HapyXXHOH NOBepXHOCTH MeMOpaHbl, a=140 MM;
b —panuyc Ga30BOi MOBEPXHOCTH AeTanH, b=95 MM;
h— ronmmHa MemMOpaHEl, h=6 MM;

_ E-W
_——ﬁ—ﬂlz-(lvpz)’ KI' CM,
rae E —moayms ynpyrocta E=2,1-10° xre/om’;
L — xoaddunueHT xug cranu p=0,3;
3
Bz21()000{) 0,26 — 41538 xr-oM

12-(1-0,3%)

LIS

R RRENEE ae

rie § — ROIyCK M3TOTOBJIECHUS pazMepa 6a30B0H NOBEPXHOCTH AeTany, § = 0,072 MM;

1 — paccroguue no cpemHed TOUKH 3a3JeJIKH Kynauka MeMOpansl, 1=65 Mu;
A - naameTpanbHbIA 3230p HEOOXOAUMBIH IS BO3MOXHOCTH YCTAHOBKH AETANH
B r1puciiocofnenue 5], MM,
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A =0,0008-b+ 0,02 ,Mm,

A=0,0008-95+0,02=0,Imm.

0.072 0.1
=2 +——=0,00133 pan.
Y= 65 " 265 P
o 4314-41538-0,00133 o0
23-10g(2%)
=08 gs

Tlpunumaem fuamerp nHeBMoKaMepel 200 MM w amamerp onopsoro aucka d=130
MM.
Cuny Ha miToxe orpeneanum no gopmyne u3 [5].

Q=0,785-d%-p, H,
rhe p — AaBleHHE BO3AyXa B ceTu, p=0,4 Mlla;
Q=0,785-130"-0,4=3500 H,

uro Honpine TpeOyeMOH CHIBl Ha INTOKE ITHEBMOUPHBOJA. IIpWHHMaeM npemBapu-
TeILHO Ha3zHauYCHHBIE pazMeps! MeMOPaHhl i HHEBMOKAMEPHI.

3.3.4 KoMmnoHoBKa NpUCIIOCODACHUS

B cootBeTcTBUE ¢ prcyAkoMm 3.8 npencraBIeHo MPUCTIOCOONSHNE ¢ MTHEBMOKAMEPOH
JUIS UEHTPHPOBAHMS ¥ 3aXUMa JAeTali NOCPEACTBOM POKKOBOH MeMOpaHE..

Hamepsiemas Aerans ycTaHaBiluBaeTcss HA OYPTUK B NPEeIBAPHUTENHEHO PasBejEHHEBIE
KyHa9K# yIpyroae@opMHPOBAHHONH MeMOPaHL! 1103.5 BBRITIONHEHHBIE H3 OJ(HOIO KYCKa C
Heil. MemOpana 1103.5 kpenutcs K mpHpaemo 1o3.20 suuramu 103.17. Hedopmanys
MeMOpaHBbl OCYIHECTRIAETCS IITOKOM H03.30 co clheprueckol OrMOpHOI TOBEPXHOCTHIO.

B xopmyce no3.10 npucnocofnenya yCTaHOBIEH MNHUHAENE 1103, 20 omuparoipiics
Ha noamunHuK 50 ¥ Bpamarommiics BO BTYNKe 8 yCTAHOBIIEHHON B OTBEPCTUH KOPITYCa
103.10. Hinunaens 103.20 duxcupyercs B kopryce no3.10 raiixoil 103.6 depes KONBLO
1103.7 ¥ YNOPHBIA MOMIKITHKEK 03.21. ITHeRMOKaMepa OXHOCTOPOHHEro ASHCTRHS yCTa-
HOBIEHA cHM3y Ipucnocobnerus. llltox mo3.30 mepemernaercss Bo Brynke mnos.l4.
IMuesMoxamepa COCTOMT M3 KPBIUIKH 1103.9, xonela 1ro3.11 mractuuel mo3.13 sakpen-
nAsAeMBIX K Kopriycy no3.10 sumramm 1o3.16. Ilpoxianka 1nos.12 npenoxpansier yreuky
CKATOro BO3AyXa. BosspaieHue mroka 1o3. 30 B UCXo[HOe TIONOKEHHE IIPOHCXOIUT
NpH OTKMIOUEHHY Mofauy gasnenus. JuaMerp poxxoB mpu cBOOOZHOM COCTOSHHM
MeHbine 6a30B0ro auaMeTpa KOHTpoupyeMoi nerand Ha 0,5 mMm. Inusgens Bocnps -
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HHUMEET OCEBOE YCHIIME JIMIIb JUIs YCTAHOBKU JIETANH, & NOCIe CHATHS HAarpy3KH OCEBOTO
ycwius He Oyner.

Bpamniesye OCYIMIECTBIAETCA 38 PYYKM IPHKPYYCHHBIC K IITHHACTIO 103.20. B xaue-
CTBE M3MEPUTENBHEIX MPUOOPOB IPUHUMAEM YHUBEPCAIBHYIO croiiky no3.40. Hamepn-
TeRbHBIH SJIEMEHT — HHAKKATOP YACOBOTO THNA. [lannas KOHCTPYKUHSA TO3BOIACT MIME-
pSITH KaK TOPIOBOE TaK M PajuaibHoe OHeHre Ha MHOTUX [OBEPXHOCTAX JIETAIH OTHOCK-
TeapHo Oasml.

3.3.5 Pacuer npucrnocoOneHHs HA TOYHOCTD

TTorpemHyocTs NpK H3MEPEHIY PAIHAIBHOTO OHEHHS ONPE/ISIFETCH 110 bopmyie [6]
1) morpentHoCTs OT 3330p0B B Hanpasnsiome#t onpasky. punumaeM A, = 0,009 MM.
2) OrpelHOCTh, BH3bIBaeMas BApHALEAMN B [IOKa3aHUIX WHIHKATOPA, BCIHIHHA KO-
TOPEIX COCTaBNgeT A, =0,003MM.
3) morpenmHocTh (GOPMBI Ga30BBIX TTOBEPXHOCTEH KyIadKOB 0,002...0,006 MM, 1pu-~
aumaeM 0,006 MM
4) ripefienbHAS CYMMAapHas! [TOrperHoCTh W3MEPECHHS OueHu# neTany OTHOCHTENBHO

6a30BOTO JiHaMeTpa
. JA A+ A

CYM 2 w’

0,009 +-0,003* + 0,006* _ 0,0145

z:cym - 2

= 0,007 mMm.

BeuupHa OTHOCHTENBHON IIOFPENIHOCTH ONpejleiieTcs OTHOMEHWeM CyMMapHOH
AOTPEIIHOCTH K YCTAHOBACHHOMY HOIYCKY:

:50—05?-100% ~14,5%.

]

OTH

TTorpenmHocTs TIPH H3MEPEHIH TOPHOBOTO OHEHIMS OUPEASIICTCA U3 CIEAYIOIHX CO-
CTaBBIIOMIMX:

1) norpemHOCTs OT OHEHNS TOPIa KOPIYCa, Ha KOTOPOM BpamacTes HONIIHITHAK.

TpuHEMaeM OpEEHTHPOBOYHO A, = 0,015 MM.

2) MOTPeiIHOCTh, BEI3BIBAEMAs BapyallMsMU B TIOKa3aHMAX MHMKATOpPa, BOIHHMHA
KOTOPBIX COCTABISET A, = 0,003 MM.

3) HOTrpemHOCTs GOPMEI TOPHOBOH $a30B0H MOBEPXHOCTH KyIAYKORB 0,002...0,606
muM, npuaEMaeM 0,006 Mm

4) npepenpHas CyMMapHast TIOTPEIHOCTh U3MepeHys OneHui JeTanu OTHOCHTEIRHO

6a30BOro auaMeTpa
2 2
AT AL A

Ecym - 9 MM,

o
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_ /0,015% +0,003 +0,006
cym 2

> =0,0083 a1,

Benuyisa OTHOCHTEIHLHOH HOTPEIHHOCTH OINPERCNACTCH OTHOHICHUEM CyMMapHOITI
NOrpeiIHOCTH K YCTAHOBICHHOMY TOIYCKY:

=9’—9981§-100%=16%.

OTH
]

BriBox mmo pazzneny TpH

B pazaene pazpad®oTano ToOKapHOe TIpHCIIoCOONeHHe ollpaBka KouleBas. us atoro
onpe/ielieHa TeopeTAYeCcKas cxema basuporaHus, paspaboTaHa cxeMa OpUctocobiIeRys K
BEIIOJIHEH CHIIOBOH pacdéT IPHCIIOCOONCHUA.

Jst opHoBpeMeHHOU 06paboTku niecTH OTBEpCTH pazpaboTaHa MHOTOIINKUHIETb-
Hast TONOBKA.

Jlnsi XOHTpOIS pajuanbHOTO M TOpLOBOro OHeHWs pa3paboTaHOo CIICIUANBHOS LCH-
TPHpYIONICEe NPUCTIOCOONEeHNe ¢ poxkoBol memOpano#. [ng storo onpenencHa cxema
u3MepeHus, paspaboTaHa cxema I[PUCIIOCOONCHUS, BRIIONHEH PacdéT NPUCHOCOOICHUS
Ha TOYHOCTb.
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4. CTPOUTEJILHBIM PA3JIE]

4.1 BeiGop U ollpe)eIeHAe KOJIMIecTsa 000pyBOBaHMA

TlpepnaraeTcs CHPOCKTHPOBATH HOTOUHYIO JIAHIO. Pabora nuuuE Oyger oCymecTs-
NSTHCA B J(BE CMEHEL. VICXO/HBIE JAHHEIE ¥ paciéT KOIM4ecTsa IoTpeGHOTO obopyroBa-
HEA OpHBeneHsl B Tabmunax 4.1 u 4.2.

Tabmuua 4.1 — Vicxoanrie qagabie

Howmep Haumenopanue Mozenb HopMEel BpeMeHH Pazpsn
oIepaLiyy
onepanyuH CTaHKa pabouux
TO TB TLLI Tl'[.3
005 Toxapsas ¢ 9ITY MEF-400 | 6197 997 | L | &3 4
010 DpezepHas 6P13 8,4 y & 9,43 25 3
015 CrepnuipHas 2H150 76 | s4p | I3 | X 3
020 CpepnanbHas ¢ 2P118d2 51 25 82,1 30 4
qr1y
025 CnecapHast BEPCTAK 2,40 0,5 3,1 7 2
Onpepnenenue TUTIEA IIPOU3BOACTBA
Tun IPou3BOACTBE — CPEHECEPUIRHOE.
TTporpamma Bhiycka aeraneit Nrog = 1000 0T/ TOJ
TopoBoii IpHBEAEHHRIA BRITTYCK netasteit Niop =15000 mt.
Ta6mana 4.2 — Kommrgectso notpeGHOro 00opyIoBatus
Homep Mogeins cradgka Nap Fa L Spacs Sap K
onepanyn TIT. q MIH LIT. {IT.
005 NEF-400 81,57 3,08 6 0,85
010 6P13 10,26 | 0,64 1 0,64
)
015 2H150 2 g 102 | 0,64 1 0,64
020 2P118D2 = < 1831 | 5,17 6 0,86
025 BepCTak 3,33 0,21 i 0,21
| Hroro: 0,78

Ha pa3pabaTbIBaeMOM y9acTKe NPIHATOE YHCHIO CTAHKOB PaBHO 14 1rryk, rpadHk 3a-
Ipy3KH TIPE/ICTABICH B COOTBETCTBHI C PUCYHKOM 4.1.
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Pucysox 4.1 — T'padik 3arpysku obopynoBaHHs

4.2 Onpenenenue #eOGXOIUMOTO COCTaB2 PAdOTAIONMX K UX YHCICHHOCTH

4.2.1 MuorocTagounoe oOCIyKHUBaHHAE

MeorocranouHoe 0GCIyKHBaHNe NPAMEHSIeTCA Ha CTaHKaX ¢ JOCTaTOvHO BBICOKHM
K¥MM YpOBHeM aproMarusauuyd. Hawnydmmme BO3MOXHOCTH HMEIOTCH NIPH HAIMMHE HEC-
KOJBKHMX OXMHAKOBBIX CTAHKOB, BRITONESIOIINX OJHY M TY € ONCpallHlo, T.¢ CTAHKOB-
IyOnepoB.

[IpK BEINONHEHHH OTIEpaiii, BRIOYAIONTAX [Ba U 0oNee Iepexo/i0B, BhITOMHACMBIX
Ha VHHBEPCATBHBIX CTAHKAX ¢ PyTHBIM yIpaBICHHEM, A ONPENETens BO3MOXHOCTH
MHOTOCTAHOYHOTO OOCHyXHBaHus HEoOXOAMMO TMOCTPOUTH LMKIOrpamMMy MHO-
rOCTaHOYHOTO O6CIyXuBaHML. B cooTseTcTiy ¢ pucynkamy 4.2 1 4.4 NpuUBEICHB! HAK-
JIOTPaMMEl MHOTOCTaHOYHOTO o6cnyKupanus [t 005 u 020 onepanui.

A= Baermy Mt
OREKE | o | T

7|47 15

2 |47 15 %

- Bipeux 3aldtecTit
pafodero B unTe

- Caobegnon hposs
PaGouElt 6 HIXAS

Pucysok 4.2 — LuxnorpaMma MHOTOCTAHOTHOrO O0CTY KUBAHUS L 005 onepanuu

Pacuer syt onepaiuu ¢ UITY:  T,=54,97 T,=9,32
TB = TBy+TMB

Tay =0,5;
Tpoye = 0,5+1 = 1,5
Tyom. = 34,97+1,5=56,47
S, =1,5/56,47+1= 1,02 mun
ITpmasito S, = 2 mT.
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Pucynox 4.3 — IuxiiorpamMmMa MHOTOCTAHOYHOTO OOCITY KUBAHMS I 020 onepatmy

- Coofioanos spesa
pafinuero B uREAE

Pacuer s onepaipan ¢ WIIY:  T,=51 T;= 25
TB = TBy+TM3

T,y =0,5;

Tpys. = 0,5+1 =15

Trasr = 31+1,5=525

Sy =1,5/52,5+1= 1,02 mun

IIpumaro S, = 2 mT.

4.2.2 OupeneneHne KOTHICCTBA BCHOMOTaTENBHEIX pabounx

TIpu yKpyIHEHHOM IIPOEKTHPOBAHUM YHCICHHOCTH BCIIOMOTATCIBHEIX pabouux on-
penensoT obnmM ducioM Ges ykazanus npodeccnyt B NPOICHTAX OT WUCHA IPOUSBOA-
CTBeHHBIX paboumx. ITo HOpMaM, HE3aBMCHMO OT THId NPOM3BOACTBA, MJH MeXaHute-
CKMX 1IEXOB YHCIIO BCIOMOTaTelbHBIX paboumx coctapnger 20—25% OT Jucia IpOH3BOA-
CTBEHHBIX.

_R,-20%

=TT 00% oo
| 20-20%

=" 100% el

rae R, — xomigecTso paboumx craHodHuKoB, R=20 den.
4.2.3 Onpepenesue KOIMMYECTBA HHKCHEPHO - TEXHHUECKHX PalOTHHKOB

K xateropum HTP mexaHwdeckoro mexa OTHOCSTCS Ha4dallbHMK Il€Xa M €ro 3a-
MECTUTEIHU, CTapiiiie U CMEHHBIC MacTepa, TEXHOIOTH, MEXaHHKH, CHCIHANHCTRL 10 BbI-
qHCIATENbHOR TEXHUKE W CHCTeMaM yIpaBliesus u T.4. Hopmel jiis pacdera aucia TP
upuaBeneHsl B [7]
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_R,-21%

™ T 100% o
| 20-21%
arp 100% - qea.,

4.2.4 OnpepeneHrie KOJAIECTBA CIyKaHx

KareropHs CHyXaIuX BKIXOYaeT pabOTHHKOB LIEXOBOH OyxraiTepny, y4eTHKOB,
TabeNbIqUKOR, pacnpenenutencdl pabor, KOMMPOBIIUKOB, cexpeTapeil u nip. Cosxanue
ACY s GyXranTepcKoro ydera TMO3BONAET LEHTPATM30BaTh 5Ty paboTy B Macmirade
3aBOjia, & B IEXaX HMETH JIHL, BEAYNIMX JUIIb IepBOHAYaNbHYI0 OyXrantepckyio JOKy-
MEHTAIHIO. YUCIEHHOCTE CIYXKAIIMX ONpe/elieHa 110 HOpMaM, IPHBEIECHHBIM B [ 7]

_R,-1,7%
=T 100% oo
_201.7% _,
o 100% yen.

4.2.5 Onpepenenye KomagecTsa pabOTHHKOR TEXHAYECKOTO KOHTPOILA

PaboTHUKY TEXHUYECKOO KOHTPONS B COCTaB paboTalolIHX IeXa He BKIIOYAIOTC, &
HX 9HCHEHHOCTh MOXET OBITh HalijieHa o HOpMaM, IPeJICTABICHHEIM B [7].
PaccuuTsizaeM 9HCO KOHTPOn&poB Ry

_R,-9%

* T 100% PO

PaccyHTHIBAEM THCIO KOHTPOIBHBIX MAcTepoB Ry,

_R,-0,8%
K 100% HEIL.
20-0,8% _
KM 100% e,
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4.3 Onpeneneaye IUIoMaay CKIAR0B

BenHuuHy IUIOMAIY CKIAJO0B ONPeeIsioT HCX0Ad U3 HeoOX0MMOCTH XpaneH)s Ol-
Pe/IelIeHHOTO KONMYECT A 3ariaca MeTaia, 3aT0TOBOK, oy habpuKaToB WM [eTaleH ¢
YYETOM JIOIYCTHMO# TPy30HANPSDKEHHOCTH NOJA CKJIACKOTO ToMelnenns 1o [7]

QO ) acp

Lo 2
®-g., K,

SO: ’M.‘

rae Qp — oOumMi JYepHOBOY BeC MarepyalioB HJIM 3aroTOBOK, ITOANEKAHMX MEXa-
HuUgeckoll obpaborke B Teuenune roga, Qs =310 1, Qg =230 7,

a., — CpellHee KOMHYSCTBO JHEH, Ha KOTOpoe NPYHKHMAETCS 3anac Marepuania (3anac
MaTepuanoB ¥ 3ar0TOBOK JOIDKEH OBITH HEBENMK U COEPXKAaTh MUHUMYM, HEOOXOIIMBI
nna 6ecniepeboitnoit paborel cTaHKoRB) [8];

@ — xonugecTBo pabounx gued B ropy (O = 250);

2 — CDENHEHOIYCTUMAs Harpy3ka Ha IUlollans Iexa, T/M®  (IpUHEMAETCS
2.3 1),

K, — koG driHesT HCHOMB30BAHN TUIOMALY CKIaja — OTHOMIEHHE IIOIE3HOH 1o~
amd cKiiama K ero odmiell INIOI@AW, BKIOYas Apoxopnsl, npoespsl. IIpy manmoisHOM
TpancropTe (3neKTponorpysanky) K, = 0,25...0,3; npu o6CTy>KHBaHHA MOCTOBBIMY I
HosBeCHBEIME Kpanamy, intabenepamu K, = 0,35...0,4.

ITnomans cKiaia AeTanei

230-8 1840

*7250.2. 0,4 200

=9,2 \?

I'Tnomane CKIIana 3aroToBoK
310-8 2480

* 7 310-2. 0,4 200

=12,4 7

4.4 Beibop THIA TPAHCIIOPTHBIX M I'PY30NOABEMHEIX CPEACTB M ONpEeNIeHNe HX KO-
nuvecTBa

Brifop TOro MIH HMHOTO BUJA LEXOBOTO TPAHCIIOPTA 3aBUCHT OT Xapakrepa Mpo-
JAYKUUH, €€ Beca H pa3MepoB; BUIa NPOU3BONCTBA U (OPMEI OpPraHM3alMU paboThL; pas-
MepoB Ipy30000p0oTa; Ha3HAa49eHUs TpaHcHopTa [7]. BHYTpH 3MaHi# UCHONB3YIOTCH Ma-
IIMHBI ¢ JIEKTPOIPABOROM, 3 Ui paboTsl Ha OTKPHITRIX IIOHIANKAX — MAMIKWHE! C JABHU-
raTesiaMH BHYTPCHHET'O CrOopaHus.

Jia mranwpyeMoro ydactka MexaHumuecKod of6paboTki B Ka4eCcTBe NEePefBIKHOIO
IEX0BOT0 TPAHCIIOPTa NPUMEM IIEKTPOTENEXKY ¢ IPY30NoABeMHOCTEIO 0T 0,5 1o St.

Kpazosoe obopyaoBasye.

Jlis miaHupyeMoro y4acrTka MmexaHmdeckoi o6paboTKH IPHMEM MOCTOBOH OIHO-
famounsit xpal (10 5 T) NpuUMeHsIOTCS UM TPAHCHOPTHPOBAHKA BHYTPH LeXa U CKiia-
IOB.

. Jhaer

15.03.05.2017.001.000 113

Wam { Nimct | Ne Dokym. | Toan, Hara 69




4.5 Pacger HoTpeGHOro KONMYECTBE OABEMHO - TPAHCIIOPTHOTO oGopyAOBaHUL

J{ist CBOEBPEMEHHOTO 00ECTIeUeH s NIEX0B MATePUATaMi, 3arOTOBKAMH, ACTANIMH 1
y3IaMH HEOGXOHAMO OIIpefielsTh MOTpeGHOe KONMISCTBO TONBEMHO - TPaHCIOPTHRIX
cpesicTB. J[Is TOYHOTO ONpEJIeNeHHs ClefyeT YUWThIBATL MacCy IPY30B, HyTh IEpe-
MEILEHHS, BpeMs, 3aTPAYABASMOe Ha TIOJXBEM IPY30B, i MHOTHE APYIHE yCIOBHA.

PacdeT NOTpeGHOro KOMHYeCTBa MEKTPOTENeKeK U AP. TPAHCIOpTa ONpeleNicTes B
3ABHCHMOCTH OT Beca JeTajiell, IepeBOsMMEIX B TeueHue Iojia, BpeMeH#E npodera ¥ Bpe-

MEHY Ha ee 3arpy3Ky M pasrpysKy

KT: Qi ICP +t,+1 IIIT
q-60-@-m-K | v, L L

rae Q — mec meraneil, TPAHCIIOPTHPYEMBIX B I'OK, Q =230T;
i — cpefHee KONHIECTBO TPARCIIOPTHEIX OHEPAIMHA Ha OJIHY ICTANb;
q — 3aIloNHEHUE MIEKTPOTENEXKH 3a OJUH peHc, T (upumepro 75% oT €€ rpy-
30O TEEMHOCTH);
@ — HOMBEHAIBHEI TOL0BOH BOH/ BPEMEHH HJIeKTPOTENCKKH IIpU paboTe B ONHY
cMeny, @ =2070 u,;
m — KOJIMYECTRO CMeH paBoThI 3IIEKTPOTENEKKY B CYyTKH, M=2;
K, — xo2dduiment, yIuTEBaIOHii TPOCTOM TeJeXKH U3 - 32 pemonTa K= 0,97;
Vep — CPEIHSAA CKOPOCTD SIEKTPOTERCHKKH Vop =150 M/muH;
t,, t, — BpEMsL Ha 3arPy3Ky H pasrpy3Ky SJeKTPOTENERKH 3a KaXLY0 ONepamiio (no
5...10 MuH).
Ipu rpobHOM 4HCIIe OHO OKPYTIASETCS A0 LENOTO ¥ HA3BIBACTCA IIPUHATEIM KOIH-
7ecTBOM K pp.

23017 [120

L= +10+10 |=0,451mT.
0,75-60-2070-2-0,97\ 50

TIpurumaeM 1 3IIEKTPOTENCKKY.
OnpeesnseM KOJIUIeCTBO MOCTOBBIX KPAHOB JJisl MEXAHUIECKOro 1exa

_ +1, +t,
K= Ve

®m @, K

rae Jl — KOImA4ecTRO MepeBe3SHHBIX I'Py30B {KOHTEHHEPOB © HeTangMu) Ha TOROBYIO ITPO-
rpamMMy Bheirycka N Heranen,

N-G,
A= G,
o 15000-166 o

Jucr
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rie G, — Bec oguo#l neramn, G;=1,66 Kr;
G, — Bec KoHTelHepa ¢ getanaM, G, =83 kr;
m — KOMHYEeCTBO pabodirx CMeH B CyTKH, m=2;
& — xormmgecTso pabouux AHeH B rogy, ©®=250;
i — KONMAYECTBO KPAaHOBEIX OIEpailuii Ha OfMH NEePEeBe3CHHbINA TPY3;
lep — CPEMEss IITHA IMYTH HA OJ(HY KPAHOBYIO ONCPalIUIo, M;
V¢p — Cpe/IHsist CKOPOCTh JABIDKSHUS KpaHa;
t, t, — BpeMs Ha OJIHY 3aIPy3Ky H OJIHY Pasrpy3Ky, MVH;,
@, — HOMHBANBHEBI (o BpeMenu pabors! kpaHa, ©y=480u;
K, — x0otburmenT, yIuTHIBaIONMi npoctol kpada, K=0,85.

120
300-8 [EHMJ
K= .

T 250-2  480-0,85

7

Ipunumaem 1 MOCTOBOH 0ZHOOATOMHBINA KPAH.
B cOOTBETCTBHE ¢ PHCYHKOM 4.5 IIPeCTaBICH MOCTOBOH KpaH

Bk
411
A | [

) il 1| | =

VIEZ "]
1= .

b=

Pucynoxk 4.5 — Kpan MocTOBOH 0THOOATOTHEIH

TpraumaeM 1 MOCTOBOH KpaH.
4.6 Bribop cnocoda TpaHCIOPTHPOBAHUS CTPYKKH

HecMoTps Ha BHeIpeHUS SKOHOMHYHEIX METOIOBR ITPOM3BOJCTBA 3ar0TOBOK B MIpO-
fiecce 06paboTKH pesaHHeM 00pa3yeTcs SHAYHTENbHOS KONHIECTBO CTPYMHKH. CtpyxKy,
IpesxJie BCEFO, HeOGXOAUMO OTBECTH ¥3 30HB! 00Pa30BaHis, a Jalee TPaHCHOPTHPOBATE
ee K MecTy cBopa ¥ iepepaGoTku. [t ybopxu cTpyxxu #3 pabodeil 30H COBPEMEHHEIC
MHOTONIIMENENBHEIE CTAHKY HMEIOT CHeNUANBHBIE YCTPOUCTBA NIHEKOBOro, CKpebKoBo-
IO MM MHEPIMOHHOTO THIIA, KOTOPHIe MEPEMEINAIOT CTPYXKKH B KOPOO Ml JIHOK, Pacro-
TIOMEHHBIS C THIIBHON CTOPOHE! CTAHKA.

it CHpOeKTHPOBAHHOIO y9acTka MeXaHWueckod o6paboTku TpaHCHOPTHPOBKE
CTPYKKH K MecTaM cOopa B NiepepaboTKy MOXeT IPOM3BOAUTRCS C UCIIONB30BaHHEM Me-
XaHH3UPOBAHHOHN CHCTEMEI, T.€. CKPETIKOBOIO KOHBeiepa.

Bri6uparo cKpeGKoBO-HITAaHIOBYIO KOHCTPYKIHMIO MPEACTABICHHYIO B COOTBETCTBAH C
PHCYHKOM 4.6, KOT/[a Ha IITaHre HIAPHUPHO 3aKPEIICHB CKpeOKH, CABATAIONTHE CTPYX-
Ky MPH JIBHKEHWH IITaHIH.

Jhucr
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1) obopynoBaHUe B [IeXe pasMENaeTca B COOTBETCTBHA C npuHATOR GOpMOH opraHH-
3aAM TEXHOJOTHHECCKHX MPOIECCOB.

2) pacnonoxenue o0opyl0BaHEsA, POXOAOB K IPOE3/I0B rapaHTUPYET yaoBGCTRO B
GesoriacHOCTh pabOTEL, BO3MOXHOCTE MOHTaXa # JIEMOHTaXa, peMOHTa obopyI0BaHHK,
yAOBCTBO ITOAa4H 3aTOTOBOK ¥ HHCTPYMEHTA; YA00CTBO yOOpKH OTXOJIOB;

3) DIIAHMPOBKA YBA3AHA C NPHMEHSIEMBIMHA TIOJBEMHO-TPAHCIIOPTHBIX. CPE/ICTR;

4) B NIAHUPOBKAX MPEXyCMOTPEHE! KpaTyailnue IyTH NEPEMEICHNS 3aT0TOBOK, e~
Taxell, yaJI0B B NpOHEcce MPOR3BOICTBA, UCKIIOYAIOIIHE BOSBPATHBIC ABFKEHIA. T'pyso-
HOTOXH HE HEPECEKAIOTCA MKy cobol, a Taloke He NepeceKaloT U He NePeKphIBAIOT 0C~
HOBHEIE IIPOE3/IE], IPOXOABl B JOPOTH, NPeHAZHAYEHHbIC IS JBIKCHIL moe#. B Tab-
nune 4.3 npuBeIeHE HOPMB! PACCTOSHHH MEXTY CTAHKaMH, CTCHaMV U KOJIOHHAMH.

Tabnuma 4.3 — HopMsl paccTosHU? MEXKLy CTAHKAMH ¥ OT CTAHKOB JIO CTEH ¥ KOJOHH

Hopmnt paccTosHui MeXIy CTaH-
Paccrognue KaM¥ [Py X pasMepax B MM
o 4000x2000 o 8000x4000

Mexay craHkamu 1o GposTy (a) 900 1500
Me3KLy TEUIBHBIME CTOPOHAMH CTAHKOB (6) 800 1200
Mesicry cran- IIpHA PACTIONIOKEHUY CTAHKOB 1500 2000

«B 3aTHIOKY (B)
KM D O I PACTIONONEHHN | OHOTO
epedHOM pup 2500 3000

CTaHKOB (GPOHTOM crauka (1)
pacromoxe- ADYT X APYTY 4 06c-
FIMEL X [IpOE3- ny;xuBaauu 1 pabo- 'fyx CETE; 1500 —
ny g KOB (2
Or cTeH WM | TEUIBHOM YTH OOKOBOM CTOPOHET 200 900
KOJIOHH 37a- | cTaHka (e)
HUSA [0 ¢dpoHTa cTanka (k) 1500 2000

Pa3paBoTaHuslil y9acTOK PACTIONaraeTcs B CpeIHEM NPONETe MMPHHON 12000 MM &

maroM kosjousa 6000 mMm. B cooTBETCTBAH ¢ pUCYHKOM 4.6 mpejcTaBiieHa ITAHHPOBKA
YUACTKA.

MyHuManbEas BHICOTA MPONETA ONpefeisieTcs O BBICOTE JO TONOBKH HOAKPaHO-
BOTO PENbCa.

BpicoTa 0 rolOBKY HOAKPaHOBOTO PENhca (M) paccunTsiBacTes o Gopmye
H,=h,+h,+h;+h,, M,

rme hy, —MaKcuMalibHad BrIcoTa obopyaosanws, h=2,93 M;
h, — MUHUMAJIEHOE PACCTOTHUC MESKIY O00PYIOBAHHEM M MEePEMENIaeMBEIM IDY30M,
hy=1 Mm;
h3 — BEICOTA TPAHCTIOPTHPYEMEIX IPy308, h3=2 M;
hs — BBICOTA XpaHa, hy=0,9 M.
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PucyHOK 4.6 — Cexipps cKpeOKOBO-IITAHIOBOTO KOHBEHepa

PasMep NPOM3BOACTBEHHOM ILTOMAIH MEXaHHYECKOTO 11€Xa ¢ y4eTOM IOMANH, 38~
HHMacMoOM BEpCTaKaMil cliecapel, MoKCIHTHIBASTCS CIeNYIOIHM obpazoM:

— IIpH JIeTAIBHOM POSKTHPOBAHHM 1{eXa NPOH3BOACTBEHHA] IUIOIIAAE ONPE/ICILCTCH
HA OCHOBRHHM pa3paboTaHHOTO IUaHa PACIIONOKEeHMs BCero 06OpyJOBaHuL, pabounx
MECT, HPOEe3/I0B, IPOXOKOB H 1Ip.

— B ciydae YKPYIHEHHOTO IPOSKTHPOBAHWA NHPOH3IBOJICTBEHHAR ILIOMNATE OLpPS-
HeIseTCs 110 YIEABHOW IUIoInanm, npuxosimelica Ha 1 CTaHOK. B cpenuem oHa coc-
TABNAET: I MANBIX CTaHKoB — 10-12 M, cpenHux — 15-25 M, XpynHeIX — 25-70 M,
ocobo kpynuex — 70-200 M ga cranok. TakuM o6pazoM, IIOMask, 3aHAMAEMYIO CTaH-
Kkamu F,, MOXHO HOACYMTATE IO QOpMYyTIE

Fm:chp-fWMZ,

rae Cyp, — IPHHATOE YHCHO CTAHKOB BAHHOTO THHOPasMepa, Cpp=14 miT;
f,; — yAenbHAA MPOM3BOACTBEHHAsN IINOMIAMh, UPHXOIAINAICA Ha 1 CTaHOK IaHHOIO
THnIOpasMepa, f,, =21 M.

F, = 14-11=154 "

PaccuuThiBacM MacCy CTPYXKH

Mo = (mI{ET ;S‘SBAP)NW 5
e Mpgy = 1,66 Xr— Macca JeTaid;

B
Mg, = 4,8 Kr —Macca 3aroToBKH AJLT JETall.

 {4,8-1,66)-15000

=471 1.
cre 1000 '
e 471631 o,
Syp 154
Tak Kak ES,LE>O,3 t/M°, TO HWa3HauaeTcs cucteMa yOopxm crpyxkn Ko —
YA
KOMOUHUPOBaHHA.

Huer
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4.7 TInagupoBKa yIacTKa, OIpeCiCHHE ero OCHOBHBIX pasMepoB

IInasvpoBKa 1exa — 3TO IUIAH DACIONOKEHMS IPOH3BOJCTBEHHOIO, MOIBEMHO -
TPAHCIOPTHOrO M Ap. 00OpYINOBaHUS, MIDKCHEpHBIX ceTcl, paboumx Mect, NPOS3ZioE,
IIPOXONIOB U JiP.

TTpu pazpaborke MIAHEPOBKH YIHTHBATECS CAERYIOIIHE GCHOBHBIC TPeOOBAHMA:

1) oBopymoBanue B [eXe pasMeiaeTcs B COOTBETCTBHH ¢ HPHHATOH GopMoit opraHu-
3a[A¥ TEXHONOTHYECKUX MIPOLECCOB.

2) pacnonoxeHHe o6Opy0BaHHAs, [POXOLOB M NPOE3OB IapaHTUPYET yAO0OCTBO U
fe30macHOCTs paboTH], BO3MOXHOCTE MOHTaXA M JSMOHTAXKA, PeMOHTa 000pyHOBaHuS;
yHno6GCTBO MOAAYE 3aroTOBOK M MHCTPYMEHTA; YL0OCTBO yOOPKH OTXONOB;

3) nnaHMpoORKa yBA32HA ¢ IPUMCHIEMEIMH ITOIBEMHO-TPRHCIIOPTHEIX CPEACTE,;

4) B nAHUPOBKAX NPEAyCMOTPEHEE KpaTyaiiiive Iy TH NepeMEIIeHHA 3aTOTOROK, Je-
Taneil, y3IoB B IPONECCe HIPOU3BOACTRA, UCKIOYAIOITIE BO3BPATHEIE NBIKEHUL. I py3o0-
TIOTOKH He NIEPECeXatoTcs Mexkny cobol, a Taioke He HepeceKaroT i He HEPEKPhIBaT OC-
HOBHEIE LPOE3AE, IPOXOEI ¥ JIOPOTH, IHpeiHasHaueHHbIe g JprKeHus moyeit. B 1ab-
nune 4.3 nprBeReHs HOPMBI PACCTOSIHUM MEXHY CTAHKaMK, CTeHaAMU H KOJOHHAMH.

Tabmuria 4.3 — HopMEBl paccTosTHUN MEXIY CTAHKEMY B OT CTAHKOB JO CTEH U KOJIOHH

Hopwmel paccrossuii MEeXAy Crad-
Paccrosinse KaMM¥ [pHU HX pa3Mepax B MM
110 40002000 o 8000x4000
Mexry cCTaHKaMu TIo fpouTy (a) 900 1500
Mex1y THUIBHEIME CTOPOHAME CTaHKOB (0) 800 1200
Me cran. | TPY PACTIONOXKEHMH CTaHKOB 1500 2000
ALY «B 3aTBUIOKY (B)
N P O I DACTIONOMEHA] | OAHOTO
HepevIHOM p¥ P A 2500 3000
CTAaHKOB (PPOHTOM craska (1)
pacnonoxe- JPYT K IpyTy 1 0fc-
FIER X HpOes- Jry>kuBapEyu 1 pabo- ﬁ(}g{ (ET‘? 1500 —
o YUM BV
Or cred Wi | TEUIBHOM Wi OOKOBOH CTOPOHBI
800 900
KOJIOHH 37[a- | CTaHKa (e)
HUA JO ¢hpOHTa CTaHKA (K) 1500 2000

Paspaboranssi y9aCTOK pacmonaraercs B cpefaeM nponére mipudol 12000 Mm u
maroM xonouH 6000 MM. B cooTBercTBHM ¢ pUCYHKOM 4.6 NpelcTaBieHa IIaHMPOBKA
ydacTka.

MiunuManbHas BBICOTa TpoNETa ONpeNeNscTes OO BBICOTE O TOJOBKH MOJKPaHO-
BOTO penbca.

BEICOTA JIO TONIOBKH HOAKPAHOBOIO peibea (M) paCCHHTHIBACTCS 110 QOpMYIIe

Hy=h,+h,+h;+h,, M,
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rae h; — MakcHManbBas BsicoTa oGopynosanud, h1=2,93 m;

hy, — MAHAMATFHOE PacCTOSHEE MeXAy oDOpyHOBaHHEM ¥ MEPeMEINaCMBIM IPY30M,
ho=1 m;

h; — BEICOT2 TPAHCHOPTHPYEMBIX IPy30B, hy=2 M;

h, — BeicoTa KpaHa, h4~0,9 M.

O6opynoBanieM € MAKCUMAIHHOM BHICOTOH SBJIAIOTCS CTaHKM MOZIENH 2H150

BEICOTOH 2,93 M.
H, =2,934+1+2+0,9=0,83 m.

PacuéTHOE 3Ha9eHHE KOoppeKTupyeTrcs no Ommxalniero CTaHapTHOTO. [TpuammaeM
H, =6,15 M. B 3aBUCEMOCTH OT BeNU4MHBEI H, IIpHHUMAEM BRICOTY nponéra H=384M.
B COOTBErcCTBHH ¢ PHCYHKOM 4.7 TPEACTABICHE OCHOBHBIE DPasMephl NPONETa

3AAHHSA.

1240

| =
i(iﬂ;ﬂf — !321_*—

2000

m i
~a:5 4 '

. |

i

g

Pucynok 4.7 — OcHOBHEIE pasMepH IPOIETa 3AaHMA

Konoums! 35aaus xenesoberonusle cepuu K3-01-49 ¢ xorconamMu upsaMOyroIbHOTQ
cedennsi 400x800 Mm, MPHBEAEHHI B COOTBETCTBHH ¢ PHCYHKOM 4.8

Fici

%

Pucynok 4.8 — Kononust cpeanx nponéros cepuu K2-01-49

Jhaer
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ToproBsle KONOHHE! 3[aHMs CMEMIEHbl BHYTPh OTHOCHTEIEHO Pa3OMBOYUHON OCH Ha
500 Mu. D70 HeOOXOIEMO A TOTO, YTO6H! POLYCTHTE KONOHHEI (paxsepKa,

dyanaMedTs 10 KOIOHHE IIPEACTABISIOT coBoll OTHENLHO CTOSIUE Kese-
306CTOHHBIE CTYNEHIAThIC KOHCTPYKIHM, Ha KOTOPhIC YCTaHABIMBAIOTC TAKKE JKENe30-
OeroHnble yHIAMEHTHEIE OallKy MO CTEHEL.

BepxHas NAOCKOCT (yHZaMeRTa pacmojaraetcs Ha 150 MM HmDKe ypoBHA HOJa,
nofjomsa GyHmamenTa — Ha 1,95 M. Pasmeps! (QyHIaMeHTOR Ha3HAJAIOTCSA B 3aBAMOCTH
OT CepHH ¥ CEUEHNS KOIIOHHSEI, M300paXERHEIE B COOTRETCTBUE C PUCYHKOM 4.9

}"‘ .

P |

% j%j_/ §F§ =

Pucynox 4.9 — ©yHAaMeHT 0] KOJIOHHEI

Hecymelt xoHCTpyKImeH 3HaHuA SBISIOTCS KeNe300eTOHHEIE pemeryarsie (GepMbl
cepaa 1.462-3. aGapurubte pasMeps! Qepmsl mmuua 21960 mm, ssicoTa 1390 MM,
ronmuHa 200 MM, H306paKeHsl B COOTRETCTBHA ¢ pucyHKoM 4.10

800

/A\ :

©agg

Pucynok 4.10 — Xenezoberonnas depma cepun 1.462-3

B coorseTcTBHHE ¢ pucyHkoM 4.11 mpencTaBneHa KOHCTPYKLHA KPOBIU.

r Jaamras CRul 2oatun T
fucpousasmuarmey kofen 11
Tlormo-tieresminas cnaxke 50

K K K K K K
B S IR P T K M
RS RUERARINIAKRRIARISS [ Fgiaovsndtn frapzoraey) 5

Bumeran Zoymalig
Fler -t BMEHTHETT OTARKE 50
KBROICCTOHRE DT

Pucynoxk 4.1 1— KorcTpykiusa XpoBAH

OrpaxHaroliM MOKPHITHEM 3JIaHus ABISETCS YTEIUIEHHAsA MHOMOCHORHAs KPOBILL
Kposnst cocTouT B3 cOOPHBIX HACTHIIOB, YKIA(BIBASMEIX MO (pepMam.

Jiucr
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HecymmuM HaCTHIOM ABIBIIOTCA Xelie300e TOHHEIE IIUTHL. B KadecTRe NepBOTO Clos
OPUMEHSETCS] MEeCYaHO - LEMEHTHAs CTSKKA, BRIPABHUBAIONIAS ILITATHI MOKPHITHI U
3alQHSIONaY WX  mBE. OHa TIOKphIBAETCS HApOW3ONSAIHeH W2 [epraMeHTa IIo
OUTYMHO¥ TIpPYHTOBKE. 3aTeM YKIaJBIBAaCTCH YTEIUMTENb, NPEHCTABISHONMA coboi
HIIUTHI H3 IEHHO0ETOHA.

Yrobel €O3JATH JOCTATOYHO XKECTKOE M POBHOE OCHOBAHHE [UIF THAPOU3ONS-
MOHHOTO KOBpa, Ha TIOBEPXHOCTh TEIUIOU3OMAIMONHOIO HOKPBITHA HAKIanbIBaiOT
CTSOKKY M3 MECIaHO-LIEMEHTHOTO pacTeopa. I MAPOH3OIANMSA MOKPBITHS 3XAHUS BBITOJN-
HACTCSL U3 TPEX-YeThIPEX CNOEB PYNOHHBIX THAPOUIONAIUOHHEIX MATEpHAIOB, IOCHAE-
JOBaTeNbHO HaKICHBASMEIX BEAXNECT NPH NOMOHIY Tropsued Onrymuol macraxm. Jns
VIIYYOIEHHS CONPOTHBISEMOCTH pa3pyIIeHHIo AETTEeBOT0 KOBpa MOI OEHCTBHEM COJ-
HEYHOW pajualuy KOBEP IOKPHIBAIOT CHOEM CBETIOr0 rpaBusf ¢ 3EpHAMH pa3MepoM
6...10 MM, BEaBIEHHOTO B rOpS9eM BUAE B KPOBEIRHYK) MAacTHKY ¢ IOMOIIBIO KaTKa Be-
com 500 H.

B xadecTBe Hapy>XHOTO OTpaXACHUS MPAMEHSIOTCS CTeHE Tommuuoi 500 mm. Bxox
Ha TEPPHTOPHIO II€Xa OCYMIECTBIAETCA Yepes pacnamusie Bopota. [Hnpuna Bopor 2,5 M,
BEICOTa — 4,2 M.

ObopymoBaHyre Ha Y9acTKE YCTAHABHHMBACTCA HEHOCPENCTBEHHO Ha monmy. [lon
npercTaBigeT cob0H MHOTOCIONHYIO KOHCTPYKIIMIO, H300paxEHHYIO B COOTBETCTBHH C
pucyHKOM 4.12 BKIOYAONIYI0 TPaMOOBAHHEIHM TPYHT, HAREXKHYIO 0eTOHHYIO TOATOTOBKY
romumaoi 200...300 MM, necuaHO-HEMEHTHYIO CTSKKY AT BBIPAaBHUBAHMS, CIOH
TUAPOU30IIAIINAM, 4 TAIOKe TIOKPBITHE MoJa U3 OeTOoHA.

Bepxree noxpsumue noma [demor!
{udpouzanmiius 10
ToCyarg-t{eMeHTHES CMAXKT 50

bemonrar nogdzomoixe 200
Tpordoliawisii Zotpim

Pucysox 4.12 — Koxcrpykius nona

B cooteercTBHM ¢ pricyrKoM 4.13 nipeAcTaBneHa IIaHHPORKA y4acTKa
Brisog no pazgeny geTsIpe

B crpoutensHOM pasfene MpOW3BeSHEl PACYETE KOMHIECTBA 000PYI0OBANUA, KOIIM-
4ecTBa NPOM3BONCTBCHHBIX H BCIIOMOraTeibHBIX pabounx. s roToBoro o0bEMa BbI-
IIyCKa JeTaneil pacCUHMTaHbl TPAHCIIOPTHBIE CPEJCTBA, CKIAd 3arOTOBOK, HONBEMHO
TPAHCHOPTHOE O0OpPYAOBaHUE, TPAHCIIOPTHPOBAHUE CTPYXKH. TaKKe PacCUMTaHbl pas-
MepHl ydacTKa MeXaHwdecKol 00paboTKH IeTamn «BTynkay.

Jucr
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5 BEBOTIACHOCTH XXU3HEJEATEJILHOCTHU

B pamHOM pasnene IpeanaraeTcs pPackphITh BOMPOCHL, OTPAKAOIIYME KOMINIEKC
MEPONPHATUM, obecneunBaIOINX CO3ZAHHE ONATONPUATHBIX ¥ (e30NacHBIX YCITOBHI
TPYHa.

5.1 PazpaboTka MepOIpHATHIA [0 CHIDKEHUIO DHePreTHYECKUX BO3NCHCTBUI Ha yda-
CTKE

ITpobnema ymeHbIieHHs BUOpaunil 1 ocoOSHHO INyMa B MeXaHWYeCKUX Lexax Ma-
[HHOCTPOUTENBHBIX 3aBOJIOB UMEET BAXKHOE 3HAUEHHE,

[yMB! 1 BUGpaLidyn METANIIOPESKYIIHX CTAHKOB 110 IIPUPO/IE CBOETO NPOMCXOMXICHUS
MOTYT OBITE Pa3feNensbl Ha JBe TPk MyMBl 1 BUOPAIlHH, BOSHUKAIOIIKE NpH paboTe
PasUYIHEIX MEXAHU3MOB CTaHKa {3y04aThle Nepeiadn, NEeKTPOIBUTATENH, THEeBMATHYE-
CKHME H TUAPAaBIHYECKHE CHCTEMBI), ¥ IIyMbl i BHOPALHY, BOSHUKAIOIUE B Ipoyecce 00-
paboTKM H3JENUH, NPH BLINOIHEHIH TEXHONOTHYECKHX oneparuii. OCHOBHBIE HCTOUHM-
KU IIyMa ¥ BUGpanuii B MeTamIopexyux CTaHKax: JUHaMUYecKHe Harpyskd B 3yGya-
THIX Nepesavax, BO3HUKAIOUIME BCIEACTBHE ONPEACICHHBIX NOIPEINHOCTER WX U3rOTOR-
JCHA, TICPEMEHHEBIE HArPY3KH, BOCIPUHUMAEMBIC IHAPHKAMH WM POJIMKAMY B TT0UIHAII-
HUKaX, JHHAMHYECKHUE yAaphl MAapHKOB WM PONHKOB O HEPOBHOCTH TIOBEPXHOCTH GEro-
BBIX JIOPOKEK HArPY)KEHHOTO M BHYTPEHHETO KOIell NMONUIMIHUKOB. Bo36ymurensMu
BUOpalMi 1 MIyMa B CTAHKAaX MOTYT OBITh M IHIHHERBIE COCIUHEHNUS, KYAa4KOBbIE My d-
TBI, THAPABIHYCCKUE CHCTEMEI, aNleKTpoasurareni. Kpome toro, subpanys u miyMm BO3-
HYKAOT B pe3yibTaTe HEYPABHOBEIIEHHOCTH BPAIHAIOIIMXCS Macc, IIPOTHOOB BaNoOB,
CMELICHUS BAJIOB OTHOCUTENBHO JAPYr ApYyra, H3HOC 3y04athIX xosec. Hapyiuenue tex-
HOJIOTH4ECKOHN JMCHUIUIAHGE HPU U3TOTOBNCHUH AeTanell u uX cOOpKe HpUBOJAT K pes-
KOMY HNOBBIILEHHIO YPOBHS LIyMa u ButGparuit [8].

OCHOBHBEIMH [MyTAMH CHIDKEHMS BHOpanyii ¥ HiyMa MeTaJUIOpEKyIINX CTAHKOB fB-
AAOTCSA NPUMEHEHHUE BBICOKOKAYECTBEHHEIX FOJIIUITHUKOB, MAJIOMIYMHBIX 3y04a chiX
nepesiay 1 SNEKTPONBUATATENEH, COONIOEHNE TEXHOIOTHUECKON AUCIUIUINHE] IIPH H3T0-
TOBJICHHH U COOPKE Y3JIOB CTAHKA, IPUMEHEHUE PAIIMOHAIBHBIX KOHCTPYKIHUN PEKYLIEro
HHCTPYMEHTA ¥ NPUCIOCOOIeH I, JKeCTKas CHCTeMAa KPEIUICHUS ¥ (PUKCALIHHL,

Kinaccupukauns myma Ha NMPOU3BOACTBEHHOM Y4YacTKe MeXaHWdeckoil obpaboriu
neramu «BTynKa» npuseieHa B Tabmuaie 5.1. OCHOBHBIMY HCTOYHMKAMH IYMa SBIISIOT-
cs: 000py IOBAHKE, ANEKTPOTENEIKKE, TPAHCTIOPTEP CTPYXKKH, BO3IYX.

Tabnvma 5.1— Knaccudmuranus mryma

Ob6opy- T1o npoucxoxneHuo Ilo xapaxrepy | Ilo BpeMenHoi
10- CIIeKTpa XapaKTepHCTl-
BaHHE Ke

Mexa- | Aspo- | T'un- Inextpo | IHupoxko |Toma |I[locro | Hemo-

Hu4e- | JHHa- | poj MArHuT. | [IOJIOCHBIE |AbHBIE | SHHBIE | CTO

CKHe | MuY. WHa- AHHBIC

MUY,
Jhier
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IMpogomxenue TabIuULL! J.1

NEF-400

+

2P118D2

6P13

2H150

1K62

FH|+ ]+

Mocrt.
KpaH

|||

TpaHnc-
opTEp

+

DIeKTpo-
TENEKKA

Bozayx
mpu  00-
JIYBKE
Jeraneh

TpenensHO AOMYCTHMBIE YPOBHH LIyMa Ha pabo4vmx MecTaX IPOM3BOJCTBEHHOIO
y4aCTKa B 3aBHCHMOCTH OT BUJA TPYAOBOH JEATENBFHOCTH ¥ XapaKTEPUCTAKY IIyMa IpH-
Benensl B Tabmune 5.2, [8].

Tabnuna 5.2 — JonycTUMEIE YPOBHYU 3BYKOBOTO JABAECHHMSA B OKTABHBIX [OJIOCAX YACTOT,
YPOBHH 3BYKa ¥ 9KBUBAJICHTHbIE YPOBHH 3ByKa Ha paboyMxX MecTax: s IIMPOKOIONOCHO~

ro nNOCTOAHHOIO B HEC HOCTOAHHOTIQ IITYMA.

Hoymx MecTax
B IPOU3BOJICT-
BEHHEBIX T10-
MEIEHUSIX ¥
Ha TEPPUTOPHH
NpeANPUATHS

Bux Tpynosoil | YpoBHH 3BYKOBOTO JaBlIeHMS, OB, B OKTAHOBBIX IIONOCaX | YpOBLM

JEATENBHOCTH, | CO Cpe/lHereOMeTPHICCKHMU 4acTOTaMuU 3BYKa U

paboume mecta | 31,5 |63 | 125 | 250 | 500 | 1000 | 2000 | 4000 | 8000 | sxBuBa-
TEHTHBIC
YPOBHH
3ByKa Ob

Brinonnenue

BCEX BHIOB

paforT Ha 110-

cTosiHHBIX pa- | 107 |95 |87 |82 |78 |75 73 71 69 80

ObopynoBaBye, TpaHCHOPTEP It YOOPKH CTPYXKKH, MOCTOBOM KpaH TaKKe CO3Aai0T
Ha y4acTKe Mexaunueckoit o6paGoTky aeraneil paznuudeie Bubpanuu. Knaccnduranus

HCT

Moan.

Haya
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subpanuit nosesneHa B Tabuuue 5.3

Tabmuua 5.3 — Knaccudukanus BuGparimit

IIo cnocoby nepe-| [lo manpasienuro I'io BpemenHoOi xapakTe-

Obopynosa- | Jauu OEHACTBHSA PHCTHKE

HUe 06- Jloxanenasg | Xo0,Yo,Zo | Xn,Yn,Za | [Tocrosn- |He mocTo-

mIas Has AHHAL

NEF-400 + -+ -+

2P118D2 + + +

6P13 + + +

2H150 + + +

1K62 + + +

MocT. kpan + + +

Tpancnop- + + +

pTep

Boznyx  mpu + + +

obayBKE Jera-

Jer

IDNEeKTpo- + i mn

TeeXKa

CanvTapHble HOPMB! OXHOYHCIOBRIX M CHEKTPANbHBIX [T0Ka3aTelell BUOPAIMOHHON
HArpy3K4 npuBeaeHs! B Tabmune 5.4 u 5.5 {8].

Tabnuna 5.4 — CagurapHsle HOpMbl OXHOUMCIOBBIX 1IoKasaTeNlell BHOpalMOHHON Ha-

DY3KH
HopMaTHBHEIE, KOPPEKTUPOBAHHEIE 11O
Kateropus JACTOTE M HKBUBAJCHTHBIE KOPPEKTHPO-
Bua sub-| ubpanuu o | Hanpasne- BAHHBIC 3HAUECHUA
pamuy | CaHuTapHbIM | HUe Zejict- | Bubpoyckopenne BubpockopocTts
HOpMaM BUs mc (-2) b mc{-1)10(-2) | ib
Jloxane- - Xn,Yn,Zn 2,0 126 2,0 112
Has

Tabmuua 5.5 — CaunrapHble HOPMEI CHEKTPaAbHBIX TMOKa3zaTelled BUOpanHOHHONW Ha-

Ipy3KH Ha oneparopa
CpenHereoMeTpidIecKie HopMmatHBHbBIE 3HAYECHHS
YaCTOTH OKTAHOBBIX 1O- |  Bubpoyckopenus Bubpockopocti
goc, I'n Mc (-2) b Mc(=2}10(-2) 1ab
8 1,4 123 2,8 115
16 1,4 123 1,4 106 )
31,5 2,7 129 1,4 109
63 5,4 135 1,4 109
Juer
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IIponomkenue TabnuIsl 5.5

125 10,7 141 1,4 109
250 21,3 147 1,4 109
500 42,5 153 1,4 109
1000 85 159 1,4 105

Tabnuua 5.6 — Jonyctiumoe BpeMs Bo3iedcTBUS BUOpaLuy

CymmapHoe Bpems paGoTH B KOHTAKTe ¢ PYUHBIMA MaIWHaMHU, BRI3BIBAONIMME BUO-
panyu, He JOJKHO IIpepbuuars 2/3 pabodel cMensl. 1Ipu 3T70M MPOAOIKUTENBHOCTE O~
HOPa30BOro HETIPEPEIBHOIC BO3/AEHCTBIA BUOpAUK, BKAIOYAA MHKPO Nay3kl HEe JOINKHO
npeBsllath [5 — 20 MuHYT.

Homyctumoe BpeMst BO3AeHCTBUS BUOpalMH HPHBEICHO B TabiuLe 5.6.

Bubparius JmuTenpHOCTs, BO3NEHCTBHUS BUOpauuy, MUH., TIPH IIPEBBIIICHUH
ypoBHel BUOpauuu HajJ HOPMAaTUBHLIMM 3HaYeHusMH, 1b.

0

3

6 9

12

JloxansHas 320

160

80 40

40

Tabnuna 5.7— MeponpusTHs HO CHIKEHHK) YPOBHeH BUOparuu

C Henblo CHUXKEHHUS ypoBHEH BuOpallMM 10 JOMYCTHMBIX 3HaueHud pa3paboTaHEI
MEPOTPUATHA JUIsSI X CHIDKEHUS, OHH IIpUBE/ICHBl B Tabnuue 5.7

VcTouHYKH BHOpaLy

MeponpusaTHs 110 CHIDKEHHIO YPOBHEH BHOpauu

NEF-400

2P118d2

6P13

2HI170

1K62

MocTtoBoil xpas

Kectkoe coeAMHEHUE MallTHH H allliaparos ¢ ¥X oIop-
HBEIMHA OCHOBaHHAMH, OalaHCUPOBKa ABYDKYIHMXCA Jac-
reii Maliy; BubpanemMnbupoBanyie; yCTaHOBKa AUHA-
MuUecKuX pubporacuTeiieil, ycTaHOBKA Ha BHOparacu-
TENXBHBIH (YHIAMEHT; BUOPOHU30NSLIMS; ClIeIHaNbHAs
00YBE U PYKABHIBL.

TpascnopTep sl CTPYXKKH

banascyupoBKa ABMOKYIIUXCS HacTe.

ONEeKTPOTENEKKA

banancupoBka ABHXKYILMXCS dacTel; ycTaHOBKAa pesu-
HOBBIX TTOKPBIILIEK.

Jist cHuoxeHus BUOpanyy MallyH [IPUMEHSIOT PE3NHOBEIE, TIPYXXKUHHBIE ¥ KOMOUHI-
pOBaHHbIE BUOPaU3OIATOPH! (ONOPEI, KOBPUKY, (yHaamenTsl). VX ynpyrue sieMeHThHI
MOIYT OBITE METANTMYUECKIMH, TONTUMEPHBIMY, BOIOKHUCTBIME, JIEKTPOMATHUTHBIMH.

Tts cHEKeHus BuOpauyM MOXHO HCHONL30BATh BUOpOIEeMINpUpOBaHHE — MIpeBpa-
HIeHWe SHEPTUH MEXAHUIESCKUX KoebaHnil B ApYrue BU/IbI IHEPTHH.

C srolt 1Ienbi0 B KOHCTPYKIMK AeTanel, uepe3 KOTOphle NOJAArTes BUOPALMH, NpU-
MEHSIOT MaTepyansl ¢ GONBIIUM BHYTPEHHHM TPEHUEM: IUIACTMACCHI, Pe3MHa, BHOPO-
neminpupyromee nokpsiTie. CHIDKEHNE HfyMa BO3MOXKHO Ha IIyTH €ro PaclpoCTpaHeHHs
10 CPEeACTBAM 3BYKOM3OIMPYIOIIMX ¥ 3BYKOIIOIJIOMAOMMX MPErpaj B BUJE IKPAHOB,
TIEPErOPOJOK, KOXKYXO0B. XOPOIIHE 3BYKOMOITIOMAIOIIME CBOMCTBA UMEIOT NETKHE B T10-

Mz | Auct Na Joxym, Moan.

Dara
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pHCThIE MaTepHaNbl (MUHEPANBHBIA BOMIOK, CTEKIOBaTa, MopoioH), CpencTeaMu UHM-
BHLYaIbHOM 381U THI IBJISAIOTCH YIIHbIE BKIAABIIIHN, HAYIHUKH X THIeMO(pOHEL.

Haubonpnmiii BKias B 9N€KTPOMarHUTHYIO 00CTAHOBKY IPOM3BOACTBEHHOIO yUacTKa
50 I'g BHOCHT 3/IEKTPOTEXHUYECKOE 000pyIOBaHME 3MaHIs, 4 UMEHHO KabelbHbIe JINHUY,
NOABOJAMIME DIEKTPHIECTBO KO BCEMy OOOPYAOBAHUIO, a TAKXKE pPACHpelelduTeNbHbIe
UTEL. B MOMEIEHHAX, CMEXHBIX C 5THMH HCTOMHHWKAaMH, OORIYHO TOBHIIIEH YPOBEHB
MarHiTHOTO MOJIS NPOMBIIIIEHHOR JacTOThl, BRI3bIBaEMbIM mporexaiomuM TokoM. TIpe-
IEeNBbHO HOMYCTHMBIN YPOBeHb HanpshxeHHocTr D11 Ha paboueM mecte 5 kB/M.

MakcumanbHO JONYCTHMBIE YPOBHY HANPSKEHHOCTH M MATHMTHOTO IOTS, IUIOTHO-
CTH IOTOKA 3HEPTHM Ha YYacTKE MEXaHH4ecKOoH o0paboTKu He MpEeBBINAIOT 3HAYEHUI
MAKCHMaJIbHO HOIYCTHMOIO YPOBHA HANPSKCHHOCTH HA YHACTKe, OH IPEACTABICH B
tabnune 5.8.

Tabmuna 5.8 — MakcuManeHO JONYCTHMMEIH YPOBEHDL HAITPSHKEHHOCTH M INIOTHOCTH
TIOTOKa sHepruu B quanaszose gactot 3~30x'u—300I T
ITapamerp | MakcuMallbHO JONYCTHMBIC YPOBHU B AMANA30HaX yactoT MI 11
0,03-3,6 |3,0-30,0 |30,0-50,0 {50,0-300,0 300,0-30000,0
E, B/m 500 300 30 80 -
H, A/m 50 — 3 — —

5.2 PacueT 3alllHTHOTO 3a3EMIICHAA

HcxonHele nasHsle.

XapaKTepucTKa YyCTAHOBKH: HanpsbkeHue — 380B; mommocts — 101,2 kBT (Momn-
HOCTE BCEX CTAHKOB HA YYACTKE); PeKUM HeHTPAIH — ¢ 3a3eMIISHHON HeMTpansio; BUA
IpyHTa — [TIMHA.

BeibupaeM WCKyCCTBEHHBIN 3a3eMIMTENE — BepTHKaNbHAas Tpyda:

d=30mm;I=2M; | x=2M; h=0,5m.
CoeauunrensHas nonoca:
b, = 40mM; h = 0,5Mm.

Bribupaem RoITyCTEMOE CONPOTHBICHUE 3a3eMIIIONIEr0 YCTPOUCTBA B 33BUCUMOCTH
OT MOHIHOCTH YCTaHOBOK [9], npu Menee 100 kBt

Ry=4 Om.

Ornpenenvm pacyeTHOE YASNbHOE COMPOTHRICHME IPYHTE, YUUTHIBas KoapduIpient
KIuMaTiHyeckod 30ubl KOxuoro Ypana y = 1,5 i BepTHKaNBHEIX U W = 3,5 Ui ropu-
30HTAJILHBIX 3aseMiauTencit no gpopmyne [9].

P= Py,
rjie pr— YAEIBHOE CONPOTUBICHUE TPYHTa, JUis MHHE! p.= 15 Om-Mm [9].

p=151,5=22,5 OmM,
p=153,5=52,5 OM'Mm.

Juer
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Bribupaem Tin 3a3eMJISIONIETO YCTpolicTBa: BEIHOCHOE 3a3eMIISIFOINES YCTPOMCTBO, B
BUJIE BEPTUKANEHO PaciONmKEHHEIX TPYO.
OnpenenseM COMPOTHBIICHKE OHOr0 UCKYCCTBEHHOTO 3a3€MANTENSL:

1 4t+
R‘SD 2 (Ind 2 1 l)s
. 225 2-2 4.1
Rm_2 (lnoo3 21 71 ) 6,08 Om.

OnpenenuM HeoOX0AUMOE YHUCIO BEPTHKANBHEIX HCKYCCTREHHBIX 3a3eMiuTenei me-
TOJOM IToROOpa

n —— R03
1~ . R ’

T‘B 3n

Iie T, — KOYQQUIMEHT HCIIOIb30BAHUS BEPTUKANBHBIX 3a3eMITUTENel, KOTOPIH 3aBUCHT

OT YHCJIA 3a3¢MIIUTENNEH U OT OTHOILEHUS PACCTOSHHS MEXAY BEPTHKAITLHEIMU 3a36MIIH-~

TeJSIMH K UX anuHe — 1, / |, BHavane npuaumaem n,= 1.

0 = 6,08
7110
Haxopum 1o [9] spadenue xo3QdUNMEHTA UCTIONE30BAHMS BEPTHKAILHBIX 3a3EMITH-

TeNelt o OrrpKameMy 3HAYSHUIO 1.
IlpuanMaem n = 2.

=0,6.

2

===
1 2 7

=,

e = 0,85,

. 6,08

2" M,-R,, 08510

Ne—m=0,71 -0,6 = 0,11<1.

OnpesenuM JNEHY COSAUHMTENBHON [TOJOCH! /UIS BRIHOCHOIO 3a3¢MIISIOIIEIO yCT-
policTBa

ln = lM3'(n - 1),
L=2C2-1)=2m
OITpC,T_[eHI’IM COIIPOTHRIICHHUC COCHMHHUTEIBHON IOJIOCH

2-12
R . P ;
©2emel, lnb -t

E]
it

Juct
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5254 2.22

Reo =5 2.2 10504.0.52

=249 Om.

OnpepesnuM KO3QOUIHCHT UCNONE30BAHHS BEPTHKANTBHEIX 3JIEKTPOAOB (1)) U coesiun-
HATENBHOH MOMOCH (1)), B 32aBUCHMOCTH OT UHC/Ia 3a3eMIUTENCH H OTHOINEGHUS PAaCcCTOs-
HUS MEXJLy 3a3eMIUTeNI MU K UX JUIHHE, 1, = 0,85, 1, = 0,85,

OnpefenyM pacyeTHOE COIPOTUBIEHNE HCKYCCTBEHHbBIX 3a3€MIIUTEIICH.

R, R 6,08-24,9
R — 30 TQ — 2 3 — 2 .
5 =R T otn R, 6.08085+2.249.085 M
iy no
R}{xpgRSila
3,2<4.

CrpouM cxemy 3a3eMISIOIIEro yCTPORCTBA.
B COOTBETCTBUH ¢ PUCYHKOM 5.2 IPUBESHA CXeMa 3a36MIBIIOILEr0 YCTPOHCTRA.

$A

&
N
A A EAN i
S i
& i
] £y
S
37
A —1] r
780 B
101 26m
O==()

Pucynok 5.1 — Cxema 3a3eMISIIOLIEro yeTpofcTaa

5.3 OcobeHHOCTH 3AIIATEL APH KOCMUYSCKHX YPE3BhIHalHBIX CUTYAHMIX

Kocmuyeckre UC — 9710 omaceocTH, yrpoxawoinue denosexy u3 Kocmoca. [Ipexae
BCero 5To onacHeie kocmuueckue 00sexTl (OKO) 1 xocMuUuecKkye H3Ty4eHNA.

AcTepouasl — 3TO Malble IIIaHETH, AaMeTp KOTOpLIX Konebiercs B mpepenax I-
1000 kM. B macTosmee Bpems U3BecTHO 0KOJIO 300 KOCMHYECKMX TEH, KOTOPBIE MOTYT

Jhier
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niepecexaTsh opbuty Jemsu. Beero, no mporsosam acTpoHoMoB B KocMome cytiecTByeT
npuMepHo 300 ThIC. acTEepONAOB U KOMET.

Berpeda Hamred InaHeTsl ¢ HEOSCHBIMH TeNaMy HPEICTaBISET CEPBEIHYIO YIPO3Y
It Beedt 6uochepnl. PacueTsl TOKA3BIBAIOT, YTO YIap acTeponga HaMeTpoM oKomo 1 kM
COMPOBOKAAETCS BHILCNCHUEM JHEPIHH, B ASCATKM pa3 IIPEBOCXOJSUIMY Bech SACpPHBIN
TOTeHNH AN, UMEIOINHHC Ha 3eMIle.

OcroBHOE cpencTBo BOpHOBI C acTepOMAaMH M KOMeTaMH, CONMKAIOHIMMHUCH C 3eM-
JIel — 3TO pakeTHO-siepHas TeXHONOTrHs. MexXAyHapOoAHBIMI HAYIHBIMHM OpPTaHU3aIMs-
mu mmox arugoit OOH npennaraercs paspaboTarh cHCTeMY IUIAHETAPHOM 3AlIMTHI OT ac-
TEPOUIOB H KOMET, KOTOpas OCHOBaHA Ha JBYX NPUHLMIIAX 3aIMTBI, & UMEHHO H3MEHe-
Hue Tpaektopmy OKQ uny pazpymenue ero Ha HeCKONbKo dactelf. [loaroMmy chawana
HpenroiaraeTcsd co3faTk CNyx 0y HaboAeHUs 32 KOCMUYECKHM IBI)KEHUEeM , 4ToObt
oOHapyxuBaTh 0OBEKTHI pa3MepoM OKoJo 1 kM 3a roz-zipa Ao HX moaneTa o 3emiu. Ha
BTOPOM 3Tarne HeoOXOAUMO pacCUUTATh €ro TPAacKTOPHUIO M MPOaHald3UPOBATh BO3MOXK-
HOCTH CTONKHOBEHMSA ¢ 3emnell. Eciy BepoATHOCTS BelUKa, TO HeOOXOAUMO IIPUHUMATE
pelIeHre 110 YHUUYTOXECHUIO UM U3MEHEeHNY TpaeKkTopuu HebecHoro tena. s sToif ne-
M MOXXHO HCHOJIB30BATE MEXKOHTHHEHTANBHEIE OANTHCTUMECKUE DPaKeThl ¢ SJICpPHOU
6oeronopkoi, CoBpeMeHHBIA YPOBEHS KOCMUYECKIX TEXHONOMUE MO3BOIMET CO3/IaTh Ta-
KHE CHCTEeMBI [Iepexnara.

OrpoMHoe BIHSHUE HAa 3€MHYIO XHU3Hb OKa3bIBaeT COIHEYHAs pajfualiis.

MzBecTHO, YTO dpe3sMepHoe CONHeuHoe 00JIydeHHe NPUBOIUT K Pa3BUTHIO BhIpaXkeH-
HO¥ 3PUTEMEI C OTEKOM KOXH ¥ YXYAUIEHHIO COCTOAHHIA 30pOBhs. HacTeIM NopaXkeHHeM
rnas npu Bo3aeHcTBun Y ®-nyueit sepimsercs Goroodransmus. B 3TUX cilydasx BOIHUKa-
eT TUuIepeMus, KOHBIOKTUBUTEL, CBeT000M3HE. [lon00HEIE NOpaXKEHMs BCTPEHAIOTCH TIpU
OTPaXEHUU NTyUell CONHIA OT NOBEPXHOCTU CHEra B apKTHUYECKHX U BBICOKOTOPHBIX paii-
OHax {CHeropas CIeroTa).

3a nochenHUe roAbl B CHElHaNbHON JUTEPaTYpe OMHCHIBAIOT CJIy4al BO3SHHKHOBESHHS
paKa KOXKHM y ITHI, [TOCTOSHHO TIOJBEPTaroNAXCs W30BITOYHOMY CONHEYHOMY O0Iyde-
HHI0. B xadecTBe aprymMeHTa HNPHBOASTCH AaHHBIe 00 yBenuueHuu 3aboneBaHuil pakom
KOXH B IOKHBIX paliOHaxX M0 CPaBHEHHIO C CEBEPHBIMH.

Criocof 3aIHUTH OT COJHEYHOR paguanyd 3TO YKPBITUE OTKPBITHEIX YYAaCTKOB TeJa B
CONHEYUHYIO IIOroJly, MUHHUMYM MpeOBIBaHUS Ha ynule 8o BpemMs ¢ 11 yacos gus xo 15
4acoB NHA.

Brisoast pazneny 1mArh

Jns ygactka Mexanudeckoi obpabotku aetanu «BTynkay», pazpaboTaHbl MEPONIPUA-
TUSL 10 CHIDKCHMIO 3HEPreTHYECKHX BO3JACHCTBHHU HA ydacTKe, IIpou3BeffH pacuér 3a-
IIUTHOT'O 333€MJICHHUS.

PaccMoTpeHBl 0COOEHHOCTH 3aIHUThI IPY KOCMIYECKHX HPEe3BhIMalHbIX CHTYalMSX.

Juect
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6 SKOHOMHWYECKMI PA3JIEJ]

6.1 Pacuér cebecrommocTu Mexanuueckolt 06paboTky reraiu

CebectonMOCTh MEXaHNIECKOH 00paboTkH rofosoro obbpéma Beiycka getaneil Cy,,.
M-o. ron OTIpEZENIAETCS TI0 hopMyne

CH'&M' Mo. ?O}IZSPBMJ"O,H. + 3H3h|.li.l‘()ﬂ + AHZ}M.I‘])’ + AHSM.CT +AH3M.]’[J’I + Cmm.pem + CH?-M‘TGX.GGCH'

TJE “ — O3HAYACT U3MEHAEeMble (CPABHHBAEMEIE) OTICPAIIMH;

3imrox —3apaboTHAs INIaTa IIPOM3BOJACTBEHHBIX pabOYuX 3a BBHIIONHEHHE T'OJOBOTO
o0BéMa BRITTYCKa fieTaned Ha CpaRHHBAEMEBIX ONEpaLHaX ¢ yUETOM OTUHCIEHUA Ha COLH-
allbHBIE HY KB ¥ BBRIUIAT M3 00niecTBeHHBIX hoHIOB nIoTpebnenus, pys.

31smn.ron — 3apaboOTHAS IIATA HAJAJAYUKOB ¢ OTYMCACHUSIMY 32 IO, pyo.

Aoy — TOAOBBIE 3aTPATHI HA OATOTOBKY H Bo300HOBNEeHME [TV

Asver — TONOBBIC aMOPTH3AMOHHBIC OTUHCICHUA Ha MOJTHOE BOCCTAHOBIEHUE CTaH-
KOB, py0.

Ajswan — TOJIOBBIE 3aTpaThl Ha aMOPTH3AIUIO U COACPKAHME ITOMEINEHHUS, 3aHrMae-
MOTO CTaHKaMH, pyo.

Cuampen — TOJOBBIE 3aTPATEI HA PEMOHT (BKIIIOUAS KaNWTaNBHBIN) ¥ TEXHHYeCKoe 00c-
Ty’XHBaHUE cTaHka (kpome yctpoticts HITY), pyo.

31{31\1_0_1"0;1 = Z(Pcn ’ KMH) ) Tlnp ) npx : an ’ py6

rjae K, — ko3 dpunuenT, yYnTBIBaIONINNE MHOTOCTaHOuHOe obcnykuBanme. /s Gasoso-
ro Bapuanta K,,~1, nns npoextuoro K,,,=0,65.

Nnp — KOIQOUIHEHT, YIUTHIBAIOHMH IPUPabOTOK, N, = 1,6

Npw — paioHnsrii kosdbuuuent, 1M, =L15

Ny~ rogoBOM NpHBEAEHHEIH BRUTYCK AeTaiiell, Np,=50000
P.,— chenbHas pacileHKa Ha OIepPaLui) OlpeaeaseTcs

_ (Tcr ’ TIIIK)

P
[5¥:4 60

, Py6

rae T, — wacosasg rapudmnas craska. s 6asoBoro Bapuanta T..=34,51, Ing IpoeKTHOIO
T=38,91.
Ty — HOpMa HITYYHO-KATBKYIAIHOHHOTO BpEMEHN, MUH

T :L‘l-ﬂ" MUH

IR m7?
a

rae Ty~ INTYy4HOE BpeMs, MUH

Jner
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Ty — IOANOTOBUTENEHO-3aKTIOUUTEIEHOE BpeMs
IT, — Konuuectso aeraneit B mapruy, I1,=30 wr

23

T 1 =—+782=789 muu
30

wk

T ,= ;%+9,43 =10,26 Mun

K 2

T 3 :£+7,2:10,2 MUH
30

HIK

T -‘£+82,1 =83, mun
30

k4

P, = 3891278 _ 18,03 py6
P.,= 341943 5,42 py6
SELILE Iy

Pos= E@éé—%zi =53,2 pyb

3 =19,7-1-,6-1,15-15000 = 543720 py6

t3n 0.8l

3

OnpenensgeM 3umron

=18,3-0,65-1,6-1,15- 50000 = 328302 py6

H3M.0.504 2

31131\Lmﬂ = 311351,0,1"0;1 ) ng 'T!c-rp 'Tloﬁm ? py6

rae Mg — KO PUIHEHT, YIUTHIBAIOINKH JONOMHUTENbHYK 3apaboTHYIO MIATy, Npous3-

BOACTBEHHBIX pabounx, 1, =1,8

Nep — KodQQUUHEHT, YIUTHBAIOMNEA OTIHCACHYsSE HA COLMANBHOE CTPAXOBAHHE,
Ny =1,317

Jucr
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Mg — KOOQOULHEHT, YUNTBIBAIOIMH BRILIATH M3 (HOHAOR OOLIECTBEHHOTO NOTpes-
Jenus, N, =L8

3 =543720-1.8-1,317 - 1,8 = 2320096 py6

H2s.ro |

3 =328302-1,8-1,317-1,8 =1400890 pyd

HIM.roa 2

OnpenensieM Aysy ny TOXBKO IS IPOEKTHOTO BapHAHTA

Kn:m.ny ) 1"1
A}I.’L\I.I’I}’ = T 2 py6

BLITI
rae 1.1 — xo3dduimenT yuuTHBaOi Bo300HOBIEHE TEP(ONTEHTEL.
T — cpemmuil Cpok BhILycKa fAeTanell oXHOro HauMeHOBaHHMA, jeT (B pacuérax
IPUHATO 3-5 JeT).
Kiamny — cTOMMOCTE BOAroToBKH [TY 3a ron pabote! cranka ¢ UITY, py6.

K ::Kw -M_, py©

M.y

rae Ky — croumocts nogrorosxu 1Y Ha ogHO HauMeHOBaHue qeTany, pyo.
K,=A,+B_-K_pyb

rie A, — IOCTOAHHAs cocTaBasftonias crouMocTs 11V, A=40 py6
B — croumocTs oniHoTO Kanpa 1Y, B, =4,7 py6
K — konuuectBo xanpor ITY, K,=80

K, =40+4,7-80 =416 py6

K.  =416-1,66= 690,56 py6

HIMLITY

_690,56-1,1

meny

A = 189,904 py6

OHpBIEeHHEM AHBM.C‘I‘
(Hc-r 'Snp 'I’l.aB)

A‘uzm et !
' 100

, py©

rae L., — neHa craHka.

4B — HOpMa aMOpPTHIaIIHOHHBIX OTYUCHEHHN Ha TTOAHOE BOCCTAHOBIEHUeE CTaHKa B Yo.
Snp — HPYHATOC HHUCIIO CTAHKORB

_(230000-3-1,1-5)
nimet | 100

= 37950 py6

Aucr
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_(710000-2-1,1-6,7)
et 2 100

=104654 py6

OmnpenengeMm Ajsynn
AHSM,EJI = H[I.'ll ! (fCT ' 'Y ' Sﬂp )3 py6

rae Hy, — 3aTpartel Ha aMOPTH3AIMIO M COJepPKaHUe OOHOTO 1M KBajpaTHOro IIOHIAAM
MexaHuueckoro nexa, H;, =180 py6.
f,, — mnomans cTaHKa o rabapuTam s CTAaHKA
¥ — K03 PHUUEHT, YHIHUTHIBAIOIIMH JONOIHHTENBHYIO IUIONAAb

A =180-(4,8-3.3)=7776 py6
Ao =180-(10,2-3-2)=11016 py6
OnpenensaeM Cu peu
Cn%:.pem = (HM ’ RM + I-I‘J RB) ) Snp’ py6

rae Hy, H, — cpenmeronosrsie HOpMaTUBEI 3aTpaT Ha EAWHHUIY PEMOHTOCIIONKHOCTH COOT-
BETCTBCHHO MCXaHMUECKOH 3NeKTPOTEXHUYECKON JacTell cTaHka, pyo.

Py, P, — xateropua CROXKHOCTH PEMOHTA CTaHKa (MEXaHHYECKOH dIeKTpOTeXHHMYe-
CKOH "yacTei).

C =(274-11+66-8,5)-3 = 10725 py6

w3apem |

C =(329-24+71-21)-2=18774 py®

Han_pes 2

OnpenenseM C,y rex.o6ca. A% TPOSKTHOrO BAPHAHTA

W Tex.ofen Hny 'Sr{p’ pyﬁ
rae Hyy — rogoseie 3aTpartel Ha TeXHHYECKoe 00CIyKUBaHNE W peMOHT yerTpoitcts UITY,
pyo

C =8600:1=17200 py6

HWIETEX.GOCR

CHBM' Ma. m;lz3a31\{.1'011 + 3H3M.}IJ'0£I + AH‘}M.H)’ + AHSM.C’[‘ +AHBMJ'IH + CHSM.[JGM + CHSM.TGX.OﬁCJ’!‘

Ciim- Mo. ron 143720+ 2320096 +37950+7776+10725=2920267
Cum- Mo. ron 2=328302+ 1400890 +189,904+104654 + 18774+17200=1870009

OnpenenseM CHIDKEHUE ceOECTOUMOCTH IPOAYKIHH

Jlucr
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0. = |.C moronl Cm.n,m,uz )_I =29.78

" Coron + Coioront = Covora ) 100%

nroa moroal

Brisoz no pasgeiy mectsb

B pesyneTare IpoBeIEeHHEIX pacueToB OblIa YCTaHOBJIEHA 3KOHOMHYECKas Hereco-
o0pasHOCTh BHEAPEHUS TEXHOJIOTHUECKOro rpolecca ¢ DpUMeHeHHeM cTaHkoB ¢ UITY.
Ot GBUI0 TONYYeHO 32 cyeT 3aMeHsl ctanka 16K20 nva cranok NEF-400. Camxenus ce-
OGecTONMOCTH MexaHuyecko# obpadoTkn coctasuiio 29,78%.

Jaer
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SAKJFOUEHUE

Brinonnennas BBRHTYCKHAs KBaJM(pHKALMOHHAA pa0oTa HalpaBlieHA HA YIydiHeHHe
KaK 3KOHOMHUYECKHX, TAK U KAa9ECTBEHHBIX NapaMeTpOB U3TOTOBICHUS getanu. Ilpu mpo-
BEACHHM TEXHUYECKHX PacueTOB HCHOJIb30BaHA COBPEMEHHAs JIATEparypa U 3NeKTPOH-
HBIE UCTOUHUKHU. [IpOH3IBOMIIOCE CpaBHEHUE C 3apyOeXHBIMM TexHomorusmu. JIus 1o-
BEIUEHUS SKOHOMMYECKHX IIOKas3aTeliell BLIONHEH PAcieT 3aroTOBKH ¢ MUHHUMAILHOM
o0paboTkoli pesanueM U HpumeHeHreM obopynosanus ¢ YITY. Jins yiyuiieHus Ka4ecT-
B3 M3TOTOBIEHHS AETAIM MO PEXOMERJANUiM pa3paboTaHO OOpaBKa KOHIEBas, IPHACHO-
cobJieHre KOHTPONBHOE Mt 3aMepa PajIianbHOrO M TOPLUOBOro OMEHMS,, MHOIOLINHH-
JenpHad TOJNIOBKA At CBEPJICHHs O6-TH OTBEpCTHH, a Takke Oblia BEIONHEHA paluio-
HajbHas paccTaHoBKa oOOpYIOBaHHMA ydacTKa W HPOM3BENEH pacuyéT olpelereHus
CHUIKECHUS CeOECTOMMOCTH H3TOTOBICHNA AETAIN

Taxum obpasoM, Hesns paboTel JOCTUIHYTA, 38024 — PEIUCHBL.

Pesynpraret paGoTBl PEKOMEHIYETCS UCIOIB30BATh TIPH M3TOTOBIEHHM JIETajlN
«Brynka».
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