OIl/J1.9.02.04 AETAJIN MAIIUH
OCHOBBI KOHCTPYUPOBAHMUS I[ETAJIEfI
N CBOPOYHbLIX EJUHUIl MAIIUH
YuebHOE mocodue

ITocobue no cTpykType, COMEpP)KaHUID U METOJIMKE OPUEHTUPOBAHO HA BbI-
MOJIHEHHE KyPCOBOTO TTPOEKTA TTO JUCLWIUTHHE «/leTanu MalluH W OCHOBBI KOH-
cTpyrpoBaHusy. COIEPKUT cripaBouHble Tab/uIlbl U JaHHbIE HA OCHOBE HOPMa-
TUBHbIX AOKYMEHTOB, NPUHATBIX B MNPAKTHKE KOHCTpyHpoBaHusA. B nmocodue
BKJTFOUEHB! MATEPHaibl 10 PaciyeTy W KOHCTPYUPOBAHHUIO AeTaneh u cOOpOoUHbIX
eAWHHUL MAIllUH ¢ MCMOJIb30BAaHHEM CHUCTEMbl aBTOMATU3UPOBAHHOTO MPOEKTH-
poeanusa Mmawmud APM WinMachine u KOMITAC-3D V8,

YuebHbIi MaTepHan HaIokeH B opMme, Hanbosee ynoOHON NPH H3YYEHHUH H
KOHCTPYUPOBAHWHU AeTajedl U COOPOYHBIX €IMHUIl MaluH. s jydiuero yc-
BOCHUSI METOAMKM MPUBEASHbI NMPUMEPLI BHIMOJIHECHUSA OTAC/IbHLIX BUIOB pacue-
TOB.
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BBEJAEHHE

Lless HacTOSIIET 0 TOCOOUS — W3TOKUTD B JTAKOHUTHOH (hopMe yaeOHBIH MaTe-
pPHUai, KacarolMIC pacyera U KOHCTPYUPOBAHMSL JIETANEN U Y3/10B MAllIMH, U [IOMOYb
(hopMHpPOBALIKIO YMEHHI K HABBLIKOB, HEOOXOAUMEBIX B HHKCHEPHOH ASATENLHOCTH.

[Tpn 3TOM TIOAPOOHO PACCMOTPEHBI ONEPAIMH MO BHIOOPY MATEpHAIOB AETAIEH
MAIIMH M JIONYCKAECMbIX HANPSKEHUH, OMPEACICHU) FEOMETPUUYECKUX MapaMeTPOB
AeTaneil ¥ y37I0B MalllMH, pacueTy nepeaad, KodhhUUUEeHTOR UX MONIe3HOro ACHCTRUA
W CWJI B 3alletuieHWH. [lpuBeneHHbIe TEPMWHBI, 0003HAUEHHUS W Pacu&Thl JeTaneit u
V3JI0B MAlLUH COOTBETCTBYIOT ACHCTBYIOIUM CTAlLIapTaM.

B nmocobwre BKIFOUEHBI MaTepHalbl 0 PacdyeTy W KOHCTPYHWPOBAHHIO Tiepenay ¢
UCIMOIb30BAHUEM OPOrPaAMMHBIX MPOAYKTOB. CUCTEMbI ABTOMATU3MPOBAHHOIO NPOCK-
tupoBaHus MamuH APM WinMachine 1 KOMITAC-3D V8, 4To mo3BonseT cymecT-
BEHHO 3KOHOMHUTDL BPEMS 32 CUET MCKIIKOUESHUS PYUHBIX PACUETOB NTPH PEIIEHHH MHO-
FOBAPUAHTHBIX 33/1a4 C LIC/AbIO HAXOXK/EHUS ONTUMAIBHOIO BAPUAHTA MPHU KOHCTPYU-
POBaHHH, WCIIONB30BATh Tpaduueckne BO3MOKHOCTH CHCTEMBI (TONyueHHe uYepTe-
Kel ¥ rpadUKOB, XapaKTEPHIVIOMINX TIEPe1auy).

Jna ayuuieco yceoenua mMemoouku npueeoeHv oodpa3ubl OmoOeIbHbIX U008
pacuemos.

Henn 1 3agaun KypcoBOro NpoeKTHPOBAHUA

Kypcosoit mpoekt no aucuunnnie «/leTand MaliH U OCHOBBI KOHCTPYHPOBA-
HUS BBITTOJTHACTCA TIOCHIE M3YUeHHsA Onoka 00meoOpazoBaTeNbHBIX, OOIIETeXHHAUE-
CKMX W PAJa TEXHOJOTHUECKUX JAUCHMILIMH (MATEMATUKU, (PU3UKMU, CONPOTHRIICHUS
MATEPUANIOB, TCOPETHYCCKON MEXaHHKH, TCOPHH MALUWH M MEXaHW3MOB, TCXHOIOTHU
METAJITOB, MAIMMHOCTPOUTENBFHOTO UEPUeHUs, B3aMMO3aMEHIEMOCTH W JAp.), U €Tro
LEJBIO SIBJISIETCS MPUOOPETEHUE NEPBbIX WHIKECHEPHBIX HABBIKOB M0 PACUETy U KOHCT-
PYHPOBAHHUIO HA TIPUMEPE MPOCKTUPOBAHKS THUIOBBIX ACTAJICH M Y3JIOB MAIIUH U ME-
XaHW3MOB OOIIEeT0 HA3HAYEHNS.

OCHOBHBIE 33/1a4H KYPCOBOI0 NPOEKTHPOBAHMS;

e BLIOOP ONTUMAJIBLHOTO BAPHAHTA KOHCTPYKIIMM, YUYMTHIBAKOIMH TPpeOOBAHHUS
TEXHHUYECKOTO 3aJaHUs HAa KYPCOBOH MPOEKT;

® [PORCACHHUC UHKCHCPHBIX PACUCTOB C LUECIBID 00CCICUEHMS 338JaHHBIX TEXHU-
JECKUX XapaKTePUCTHK MPOEKTHPYEMOTO YCTPOHUCTRA;

e BLIOOP MAaTCpUaNOB M YCTAHOBJICHUE HCOOXOAMMONH TOUHOCTU BbIIOJHCHUA
agetanel TPOEKTHPYEMBIX YCTPOHCTB, IMIEPOXOBATOCTH TOBEPXHOCTEH, OOMYCKOB H
MOCAJIOK, JIOTTYCKOB (DOPMBI ¥ PACTIONIOKEHHS,

® BBEIMOJIHEHHE 00BEMa TIPEaYCMOTPEHHOH Tpahueckoi 1acTH KypCoBOTO TIPO-
CKTa B COOTBETCTBUM ¢ TpeOoBanuamu crauaapros ECK/I;

® COCTAaBJIEHHE TIOSICHUTEITLHOM 3aITUCKH K KYPCOBOMY TPOEKTY.



OcCHOBHBIE MOHATUH

Koncmpyuposanne — noruko-MaTeMaTHUCCKHHA TBOPYCCKUH MpoLecce MOHCKA
ONTUMAITBHOTO BapWaHTa CTPYKTYPHI, (hOpM, pasMepoB, MaTEPHAIOB W B3aMMOCBSI3H
COBOKYITHOCTH OT/IEJIbHBIX 3JIEMEHTOB, MPEJHA3HAYEHHbIX Ui BBINOJIHEHUA 33/1aH-
HBIX (DYHKIHH B COOTBCTCTBUH ¢ TPcOOBAHHAMM TEXHHYCCKOTO 3aJaHHA, ¢ YUCTOM
JOCTHIKEHWH HAYKH W TEXHWKH, TITATEHTHBIX OIIEHOK W TTIEPCTIEKTHB Pa3BUTHSA OTPACITH.

Ocunoegnsle npasuia KOHCMPYUPOBAHUA

1. Opuenmuposanue HA HOPMATLHBIC YCA06US IKCAAVamayuy (HaIpuMep, He-
PAlMOHAJIBHO W3COTOBJACHUE JICTANICH, MPE/IHA3HAYEHHBIX /11 paloThl B CYXHMX MO-
MCLICHHAX, U3 JOPOrUX aHTUKOPPO3UOHHBIX MATEPHATIOB ).

2. Touck onmuMateHORO KOHCMPYKIMUGHO2O peuicHis (HarmpuMep, B 00eBOM
camojere HeoOxoaumo odecneunts OpoHUpoBaHHE KaOMHBI JieTuMKa, uTO TPedyeT
YBCIUYCHUA MAcChl caMOlIeTa, H B TO K¢ BpeMA 00CCHCUMTE KaK MOKHO OONbLIYIO
JATBHOCTE TIOJIETA W CKOPOCTD, UTO TPedyeT YMEHBIIEHHUA MacCCHI ).

3. Bwhomienue yeiosus pacnonpoynocmiy (HANPUMEP, He3aueM 00CCneUnBaTh
H3IHIIHIOD MPOYHOCTh CBAPHOMY INBY, 3HAfA, YTO CTANBHBLIC JTHCTBI, CKPCILUISCMBIC
3TUM MIBOM, TIPUAYT B HETOAHOCTH PAHBIIE, UEM Pa3PYITATCS OB ).

Ipoekmuposanue — npouece CO3/1aHUsI HOBOIO M3/1C/IHMs, BKJIKQUAIOIIMA Bbi-
MOMHCHHE KOHCTPYKLMKM M3ICIUA W NpeayCMaTpUBAIOIIMA NATh cTaauil pazpaboTku
cornacHo [OCT 2.103-68: Texnnueckoe 3amaHue, TEXHHUUECKOE TPEIIOKEHUE, IC-
KM3HBLIH NPOEKT, TEXHUUCCKUH MPOEKT U pa3padoTKy paboue JOKYMEHTALMA.

Ilpoekm npeacrarnger co0oil  COBOKYMHOCTh TEXHHUYECKOH AOKYMEHTALMM,
MNONYUYEHHOR B mpouecce NPOeKTUPOBAHUA U KOHCTPYMpOBaHUA. TexHuueckaa AOKY-
MEHTAITHS BKITFOYAET B CBOHM COCTaB WCXOJHYIO, TIPOSKTHYIO W pabodyro JIOKyMeHTa-
LU0,

Texnuuecroe zaoanue (13) TOCT 15.001-73 gBadeTcs UCXOAHOH AOKYMEHTa-
el Ui paspadoTKH TIPOEKTA W YCTAHABIIMBAET OCHOBHBIE XAPAKTEPUCTHKH CO3/1a-
BACMOI0 HU3/CAMA — KUHECMATUYCCKUC, CUIIOBBIC, TCOMCTPHUCCKUE, YKCIUTYaTallkuOH-
ueie. T3 onpenender craaun pa3padoTKH KOHCTPYKTOPCKOH MOKYMEHTALMH (MpH He-
00X0/IMMOCTH Pa3pernaeT COBMENICHNUE CTA i), WX COACPKaHUE, CPOKHW BBITIOJTHEHHS
ATANOR M COCUU(PUUCCKUEC TPeOOBaHUS (HAMpUMEpP, VYKa3bIBACT NPOLCHTHBIH 00bEM
CTAJUH B BBHITIOTHEHUH MPOCSKTA).

K npoekTHOH JIOKYMEHTAIMH OTHOCSTCS TEXHHUECKOE TIPEJUIOKEHNE, YCKH3IHBIH
OPOCKT U TCXHUYCCKUH MPOCKT.

Texnuyecroe npedaoacenue (I1) (TOCT 2.118-73) wHa ocHOBaHWHM JaHHBIX 13
OPEACTARIACT MOCIAC NPOPAdOTKM HECKOALKNUX BAPUAHTOB BO3MOIKHBIX PEUICHUN TEX-
HHUKO-IKOHOMHUECKOe 00O0CHOBAHHE IPOSKTA.

Jeruzusiti npoexm (3) (TOCT 2.119-73) npencrapiisieT codol COBOKYITHOCTH
KOHCTPYKTOPCKUX JIOKYMEHTOB, COACPKAIIMX OOIIME NPECACTABACHUS O KOHCTPYKLUU
W NpHHLIHIE ASHCTBHA TMPOSKTHPYEMOTO H3CTHA, W ONpeaeiieT ero OCHOBHBIC MMa-
pamMeTpsl ¥ radapuTHBIE Pa3MeEpPBI.

Texnuveckun npoexm (1) (IOCT 2.120-73) npeactaBnseT NOAPOOHYIO KOHCT-
PYKTHBHYIO pa3paboTKy BCEX IEMEHTOB 3CKH3HOTO TIPOEKTA, BHITIONHEHHYIO C yue-




TOM BCEX 3aMEuUaHMil, MPUHATHIX NpU 0OCYKIEHUH U YTBEPKIEHHH 3CKU3HOIO MpOo-
eKTa.

Paboyuis npoexm (pabodas doxvmenmanust) (H) COIEPKAT KOHCTPYKTOPCKYTO
JIOKYMEHTaLIUI0, HEOOXO0AUMYIO /11 U3rOTOBJIEHUA BCEX HEHOPMAM30BaHHBIX J€Ta-
neii (ueptexkeid aetaneii, cOOpouHbIX UepTekei, cneuupuKalmii).

Koncrpykropekas goxkymentanus (I'OCT 2.102-68) npeacraensaer coboit coBo-
KYMHOCTb rpadhueckux U TEKCTOBBIX JJOKYMEHTOB, ONMPEAeNAOIMX COCTAB U YCTPOii-
CTBO NPOEKTHPYEMOIQ M3ACAMSA U COAECPXKalLMX HEOOXOAMMBIE Al W3TOTOBIEHHMA
n3aenua ganusle. Huke nepedncnensl BUABI KOHCTPYKTOPCKHX JOKYMEHTOB.

("xeaa ONpeaenseT cOCTaB M3ACAMA B BUAC YC/IOBHBIX M300paxkeHuil (06o3Ha-
YEHHWI{) ero COCTaBHBIX YacTeH W MOKA3BIBAST WX (YaCTEH ) B3AHMOCBA3D.

Yepmenie Oemaiy cOAPKAT U300paKEHUE NETAJIM U IONIOIHUTENbHBIE HEO0XO0-
JUMBIE JaHHbIE /11 €€ U3MOTOBJIEHUSA U KOHTPONA.

COopoynstii yepmen: COACPKUT N300paxeHne cOOpPOUHON €ANHHLBI U JOMOITHH-
TeJbHble HEOOXOJMMbIE JaHHbIE /1S €€ COOPKYU M KOHTPOJIA.

Yepmeow 00wgeco 6uda NPeACTaBAACT KOHCTPYKLHUIO W3A€A4A, B3aUMOACACTBUE
€ro OCHOBHBIX COCTABHBIX HACTEH W MIEMEHTOB M MOACHACT NMPHHUKMN PadOTH H3Ae-
.

Cheyugurayus npeacTaBnaeT co0oi nepeueHb cocTaBasoWmUx cOOpoUHOH eau-
HHLBI, BBITIOTHEHHBIH B ONPEACIEHHOM MOPAIKE.

Hoscuumeasnan sanucka (113) (IFOCT 2.106-68) conepkuT onncaHue ycTpoi-
CTBA W MPHHUMIA ASHCTBUA pazpadaTblBAEMOro W3AenHd, OOOCHOBAHHE MPUHATHIX
Mpu ero pa3paboTke TEXHWUYECKUX W TEXHUKO->KOHOMHUUECKWX pelleHH, pacueThl
AeTaled MallMH N0 KPUTEPUAM PadoTOCHOCOOHOCTH (MPOUYHOCTD, )KECTKOCTh, U3HO-
COCTOHKOCTB, TETUIOCTONKOCTE, BHOPOYCTOMYHBOCTS ).

OCHOBHbIE KOHCTPYKTOPCKHUE AOKYMEHTHI: AJid AeTajied — uepTex AeTaiu, g
COOPOUHOI €AMHMLIBI — COELM(pUKALINA.

Mexanuszm — cuctema CONMPAKEHHBIX TEN, MPEAHA3HAYEHHBIX AA mpeodpa3osa-
HUA JBUKEHUS OJIHOTO WJIM HECKOJbKUX TeN B TpebyeMoe JIBMKEeHHE JPYTUX TBEP/IbIX
TeN.

Mamuna — yecTpONCTBO, BBIMOIMHSAKOWEES IBWKEHUA AN Mpeodpa3OBaHNs JHEP-
MU, MaTepUaIoB WM WHGOpPMaLK ¢ Lenblo o0neryeHuns (GH3NUECKOTO WM YMCT-
BEHHOrQ TPYJa YEIOBEKA U NOBLILLUEHHUSA €rQ MPOU3BOAUTENIBHOCTHU,

[To xapakrepy padouero npouecca MAlWHBl JSNATCA HA YHEPreTHUYECKHE, TEX-
HOJIOTHYECKHE, TPAHCTIOPTHBIE, TPAHCMOPTUPYIONIUE U HHDOPMAIHOHHbIE,

IHepzemuuecKne Mamunbl PeodPasyloT IHEPTHIO JI000T0 BHOA (3NEKTpHYe-
CKYI0, MapoBYO, TEMJIOBYIO) B MEXAHMUECKYIO (3EeKTPUUECKHE MallluHbl (3JIEKTPO-
JBUTaTe/H), EKTPOMArCHUTHbIE MPeo0dpa3oBaTeln TOKA, NAPOBbIE MAlUWHLI, ABMIra-
Tenn BHyTpeHHero cropanws (JABC), TypOwWHBI) WIWM MEXaHWUYECKYIO SHEPTHIO B
3HEPruto JIo0OT0 BUAA (FeHepaTophl, KOMITPECCOPbI, BO3AYXOAYBKHM, THApaBjnye-
CKHE HacOChl).

Texnonocuueckue mamnHbl npeaHasHayeHsl ans npeobpaszosanua oOpadaTsl-
BAaeMOTr0 mpeaMeTa (NMpoJyKTa), COCTOAIIEr0 B M3MEHEHUH ero pa3MepoB, Qopmbl,
CBOUCTB MM COCTOAHUA (CTAHKH, CENbCKOXO3AMCTBEHHBIE W CTPOUTEIbHbBIE MALLKHBI,
annaparsl 1 podoTsI).




Tpancnopmusie MamwiHsl 0peoOPa3yIOT SHEPTUIO ABUraTeNA B 3HEPLHIO Nepe-
MELIEHUS NMACCAXKHUPOB W TPY30B HA 3HAYHTEIBHBIC PACCTOAHNA (CAMONETHI, JIOKOMO-
THBbI, TEIJIOXO/Ibl, aBTOMOOWIIN, BEIOCUNIEAB] U T. 1.).

Tpaucnopmupyrowiue mawinunst npeodpasyOT SHEPrUI0 ABUraTeld B IHEPTUIO
NEPEMELICHNS TTACCAKUPOB W TPY30B HA HE3HAYHTENbHBIE PACCTOAHHSA (3CKATaTOPHI,
KOHBEHepbI, 3N1eBaTOPbl, MOAbEMHbIE KPaHbl, BOJONOBEMHbBIE YCTPOHCTBA U T. 1.).

Hughopmayuonnvie Mamunsl NpPeAHA3HAUCHBL A1 NOAYUEHUSA, Npeoldpa3oBa-
HUS W XpaHeHHus HWHPOPMAUHMH (ITEKTPOHHO-BBIYHCIHTENbHBIE MAIIWHBL, WH(PO-
BaJibHbie MalliuHbl). MexaHuueckue NBUKEHMS B HUX CNYKAT /sl BbINOJIHEHUS BCIO-
MOTaTEIBHBIX ONEpali, W MO3TOMY B OOLIENPHHATOM NMOHUMAHWH K MAIIWHAM OHH
OTHECEHbBI YCIIOBHO.

MaluHbl COCTOAT M3 JAeTaneil, MeXaHU3MOB, COOpPOUHBIX €AUHUL, arperaros,
COEOWHEHHBIX MPH MTOMOLIHN CMEUWATBHBIX JIEMEHTOB B H3AEITHE.

H30enuem wazpiBaoT 000N npeamer WM HAOOP MPEAMETOB MPOWU3BOJCTBA,
NoAJICKAWMKX U3roTORNeHUIO Ha npeanpustuax, ['OCT 2.101-68 yctanaaupaeT che-
AYIOLINE BUABI M3AENWI: AeTamu, cOOPOYHBIE €OAMHHWIBI, KOMTUIEKCHI, KOMIUIEKTHI (B
KyPCOBOM MPOEKTE 3aA€HCTBOBAHBI TOJILKO AETANIA U COOPOUHBbIE €IMHULIBI ).

Hemane — v3fenue, U3rOTOBAEHHOE U3 OJHOPOAHOTO NO HAMMEHOBAHHUIO U Map-
ke Matepuana 6e3 npuMeHeHHsa cOOPOYHBIX ONepalmni.

B kauecTBe KOHCTPYKIIMOHHBIX MaTepHasioB, UCIOJb3YyEMbIX B MallIMHOCTPOE-
HUW ANS U3FOTOBACHUA ACTANEH MAlUMH, UCOOAb3YIOT Pa3/MUHbIE METalbl (aTHOMM-
HUH, JKeNe30, MeIb, THTAH), CTUIABBI METANIIOB (FKENE30YTIEPOANCTBIE — UYTYH, CTallb;
MACHUEBRLIC, MEAHOLMHKOBBIE — NATYHH, MEOHOOJOBAHHbIE — OPOH3bl;, CIJIABbI ANII0-
MUHHUA W Op.), HEMETAUTBl (M7IaCTMACChl, APEBECHHY, TEKCTOIHTH ) B KOMITO3HLIHOH-
Hbl€ MaTepHalbl.

PekoMeHgauuu no BeiOOPY Mapok CTajled U YNPOUHAIOWIESH TepMUueckol 00-
padoTke npuseacHs! B [lpunoxennn 3 u [Ipunoxennn 4.

Coopounan eouHuya — W3aenve, COCTaBHbIE YaCTH KOTOPOIro MOAIEKAT COeAM-
HEHUIO MEKAY COO0H Ha MNpPeaNpUATUM-U3COTOBUTENE COOPOUHBIMU ONEpauUusMU
(CBApKOH, CBHHYMBAHHUEM, KICTIKOH W ZIp.).

Komnaeke — nea v Gonee cneunpuuHMpOBaHHBIX M3ETHA, HE COSAHHEHHBIX Ha
OpeANPUATHU-U3TOTOBUTENE COOPOUHBIMH OMEPALMAMH, HO MPEAHA3HAUEHHLIX AJA
BBIMOJIHEHNA B3aWMOCBA3AHHBIX 3KCIUTYATAUMOHHBIX (PYHKUME (TIOTOYHAs JHHHA
CTaHKa WM aBTOMaTUueckas TeedoHHasd CTaHIUs, HAampUMep).

Komnaekm — gga v 0onee  W3AeAMA, HE COCIMHEHHBLIX HA MNPeANPUATHU-
M3roTOBHMTENEe COOPOUYHbIMH OMepalusiMu U MpeJCTaBIAIIMX Habop u3nenui,
MMEIOLLMX OOLUEE SKCINIYaTalMOHHOE HAa3HAUEHHME BCOOMOTATENbLHOIO XapakTepa
(KOMTIJIEKT 3aMacHbIX 4acTeH, KOMMIEKT HHCTPYMEHTA).

Azpezam — yKpynHeHHbIH YHHU(DMUMPOBAHHBIN 37eMeHT, oOnanalomui nojHoH
B3aMMO3aMEHACMOCTbIO M BBIMOJHAIOWME OonpeaeneHHble PYHKLUHU B TEXHONOTHUE-
CKOM mpouecce (HampuMep, B aBTOMOOWIE IBHraTenb, KOpoOka nepenay).

OCcHOGHbIE NOKA3GMENU MAWUH — HAGKHOCTh, MPON3BOIUTENIBHOCTh, 3KOHO-
Muueckass d(hPEKTUBHOCTb, METANIOEMKOCTh, IHEPrOEMKOCThb, CTENEHb aBTOMAaTU3a-
MU, MPOCTOTA W 6e30MacHOCTh 0OCTYKUBAHNA, YA0OCTBO COOPKH 1 pa30opKH.



Haoexcrnocms — CriocoOHOCTb HM3/IEJIMA COXPAHITh BO BPEMEHM CMOCOOHOCTh K
BLIMOTHEHHIO TPeOYeMbIX (DYHKLUMA B 3aJaHHBIX PEKMMAX U VCIOBUAX MPUMEHCHHUA,
TeXHHUECKOTo OOCTYKUBAaHWSA, XpaHeHWS W TpaHcrmopTHpoBanus. HaaexkHocTs xa-
PAKTEPH3YETCS COCTOSIHUSAMM U COOBITHAMM.

Pabdomocnocodnocmes — coCTOSHUE W3JCNHA, MPH KOTOPOM OHO CIOCOOHO HOP-
MaJTbHO BBITTONHATE 3aJJaHHbBIe (DYHKITHH.

Omka3z — coObITHE, 3aKIHOUAIOIICECs B IOJIHOW WM 4aCTHYHOM yrpare paboro-
CroCcOOHOCTH.

[ToxazaTenn kadecTBa M3AETUA MO HAJEKHOCTH: O€30TKA3HOCTD, JOJNTOBEUHOCTD
U PEMOHTONPUTOJHOCTE.

BpemenHbie MOHATHA HaASKHOCTH: HapadOTKa, pecypc, CPOK CITYKOBI.

OcHognble Kpumepuu padomocroCcoOOHOCHU MAIUH — APOYILOCHIb, JICECHI-
KOCHIb, USHOCOCHOTUKOCH b, MENA0CHOTKOCb, 6UOPOVCIONNUEOCTTb,

ITpounocme — cnOCOOHOCTE AeTalTX, COOPOUHOM €AVMHHLIBI HITH MAITWHBI COTIPO-
TUBJIATHCS PA3PYLIEHHUIO M0O/1 BJIMSIHUEM BHEILIHUX HATPY3O0K.

Pazmuuaior nmodstua 00BEMHOH M MOBEPXHOCTHOH (KOHTAKTHOH) MPOYHOCTH.
ITpu HemocTaToOUHOW 00BEMHON TTPOUHOCTH ACTANTb PA3PYIIAETCA 0 BCEMY CEUSHHIO
(nosomka 3y0a LIECTEPHHM, BAJId, pPa3pbiB CTEP:kHs O0NTA), HPU HEAOCTATOUHOW 1O-
BCPXHOCTHOH MPOYHOCTH MPOHCXOANUT Pa3pyLICHUE NOBEPXHOCTH KOHTAKTA (BBIKpa-
ITHBAHKE TIOBEPXHOCTH 3yDa 1LIeCTepHU, padouel MOBEPXHOCTH KOJEH TMOIITHUITHHKA
KaueHMUsl,

OueHka NpoYHOCTH 00€CNEeUNBAETCS MPOBEACHHUEM COOTBETCTBYIOMINX PACYECTOB
N0 ONPEACNICHUIO HANPAXKEHHUH U CPABHEHUEM UX C AONYCKAGMbIMU (NPEACIOM MPOU-
HOCTH, TEKYUECTH W BBIHOCITUBOCTH).

Kecmrxocms — ¢cnocOOHOCTb ACTAU, COOPOYHOMH CAMHUIILI UJIM MALLIMHBI COTIPO-
THBJIATHCA N3MEHEHHIO MONOXKEHUA U (JOPMBI IO BIIHAHHEM BHEIIHHUX Harpy3ok. He-
JIOCTATOUHAS KECTKOCTh NMPHBOJNT K HEPABHOMEPHOMY PACIPEICTICHHIO HArpy3o0K
(no aiuHe 3yObeB KONEC NMPU U3rude U KPYUCHUM BAIOB) U K CHUIKCHUIO JOJTOBCYHO-
CTH OTAENBHBIX Y3JIOB MAIIWHE (TOAMWIHUAKHA KAaUeHHU MTPU OTHOCHTENBEHOM MIepeKo-
CE WX KOJIETT).

OueHKa KECTKOCTH 00ScneuuBacTcsl NPOBCACHUCM HX PAacueToB MO Onpeacie-
HHIO JIMHEHHBIX U YIIOBBIX AedopMaumii pH H3rube, yriia 3akpyudBaHud TPH Kpy-
YEHWH, VJUTHHCHUS TTPH PACTHKEHWH H CPABHEHHUS HX C JIOTTYCKAEMBIMH.

Hsnococmoiivocms — ¢cnocoOOHOCTh KOHTAKTUPYIOIIUX ACTAICH MPU UX OTHOCH-
TETBHOM TIEPEMEINCHHH COTPOTHBIATBECA W3MEHEHHIO (JOPMBI M Pa3MepoB pabodnx
MOBEPXHOCTEH BCACACTBUC UX M3HAILMBAHUA B nipoliecce Tpenua. M3noc TtpebyeT ne-
pPHOAMUYECKON PerylupOBKH W PEMOHTA MALIUHEL, CHU:KaeT TouHOoCcTh U KI1JI, yBenu-
YUBAET MIYM W MOXKET CIIYKHTh TIPHUUHON €€ TIOJIOMKH.

Tenaocmoiirocms — ¢cnOCOOHOCTL MAllIMHbBL, €¢ ACTAICH U y3710B paboTaTh mpu
3aJaHHBIX TEIIOBEIX peKMMax B TEUEHHE 3aJaHHOTO CpPOKa ciy:kObBI, o0ecnednBad
3a/1aHHBIE PEKUMBI PA0OTHI.

Jna obecneueHrs HOPMAabHOIQ TEIUIOBOTO PEKMMa padOThl NPOBOJAT TEILIO-
BBIE€ pacyeTs! (TETUIOBBIAENIEHHE 32 €IHHHLLY BPEMEeHH TOMKHO OBITh He OoJblle Ten-
JO0T/AQuH ).



Bubpoycmotiiugocms — cnocoOHOCTL KOHCTPYKLUMM padoTaTh B AMANa3oHe pe-
SKUMOB, JOCTATOUHO JaneKUX OT 00JIaCTH pe3oHaHCa.

PacueTsl Ha BHOPOYCTOHIWBOCTE CROIATCS K OTIPEACIICHWI) 9acTOT COOCTREH-
HbIX KOJCOaHWH KOHCTPYKUUHU B LICIOM U 00CCIMCUCHUIO UX HECOBMIAACHHUA ¢ 4aCTOTOM
BBIHYKIEHHBIX KONeOaHHH.

OcHOBHbIE peKOMEHIANHH 0 BEAEHHUI CTYIEHTOM padodeii TeTpaau
10 KYPCOBOMY IPOEKTHPOBAHHK H JOPMa TEXHHUECKOT0 32/IaHUS

PaGouas TeTpamp Mo KypcoBOMY MPOSKTHPOBAHHUIO AKKYPAaTHO BEICTCS CTYACH-
TOM BECH TTePHO PadOTHl HAJ[ KyPCOBBIM TIPOEKTOM.

e B kauecTtse pabouei TeTpaam peKoMEHIyeTca HCIONb30BaTh 00myo 48-mmc-
TOBYK) TE€TPajb B KIETOUKY, 3aMOJTHAS «HHUCTOBBIMHY 3AMTUCSIMH TOJBKO HEUYETHBHIE
CTPAHMIIbI, UCIOJIb3YS UCTHBIC JUIS YCPHOBBIX 3amMceii (pacueToB, HAOPOCKOR, (Puk-
CHPOBAHHS 3aMeUaHH TIPenoaaBaTeNs 0 BO3HUKAIOIIHX BOITPOCOR).

e Palouyio TeTpaab CACAYCT BECTU TOJLKO KAPAHIAIOM W TOJIbKO XOPOIIETo
KaduecTBa (UTOOBI OBIIO MOYKHO YacTO TMONB30BATECA PE3HHKOM, rapaHTHPOBAHO CO-
XpaHAA YCTKOCTb U AKKYPATHOCTh 3alUCCH).

¢ 3anosiHeHue padodeH TETPAJM CIEAYET HAYATh ¢ BBIUEPUHBAHWS HA BHYTPEH-
HCH CTOPOHE OONOKKM KHHEMATHYCCKON CXECMbI YCTAHOBKH. 3/1¢Ch K¢ MPUBECTH HUC-
XOOHBIE JaHHBIE cormacHo T73.

e Ha mepBoii (HeueTHOI) cTpaHuile padouch TeTpaau CACAYCT MPUBCCTU Ty
yacTb 13, KoTOpas ompenenseT coaepkaHue CTaaii MPOSKTHPOBAHUS, TPOICHTHLIH
BEC COCTABJISAFOIIMX KaK/I0¥ CTAJIMK W CPOKH, OTBOJMMBIE HA WX BHITTOJTHEHHE.

e PexomeHmyeTcs TPHIOEPKHUBATLCA TIPH BEACHHH TETPAamd TOPSAIKA MyHKTOB,
npeatokennoro T3. [pu sTom kakaelii nyHKT (Oyab TO BbIOOP, pacueT WM paspa-
00TKa) HAUMHATH ¢ HOBOH CTPaHHIBI, YKa3aB HEOOXOOHMEBIE i AadbHEHIINX AeHcT-
BUIT MCXOJIHBIE JIAHHBIE, W TIO TIOJIYYEHHH KOHEUHOTO PE3yJIbTara MpeJCTaBHuTh ero,
BBLJC/UB LBCTOM, IIPUPTOM UK paMKOH.

BHyTpM NyHKTa pa3aenaTh BBITOMHAEMBIC JEHCTBHA TPOOETIOM CTPOKH, TIO-
ACHsSI UX riarojaMu — «Beidupaem», «Yceranasimeaem», «Paccuureisaemy, «Odoc-
HOBBIBacM», «Onpeaensem», «Bpinoansem», «lIpuHumaem» vau UCNOAb3YS CYIICCT-
BHUTEIBbHBIE — «BBI60p», «YcraHoBnenne», «Pacuer», «ObocHOBaHHE», «Onpenene-
HUE», «BrIno/iHEHHE» M T. 1.

e PacuetHoe BEIpakeHue (popmymny) ciaedyeT 3amucarh cHadama B OYKBEHHOM
BBIPAKCHHU, 3aTEM IIOCJIC 3HAKA PABEHCTBA NOACTABUTh YMCIOBBLIC 3HAYEHMS 3aA€ii-
CTBOBAHHBIX B HeM (Hel) BETMUHH H TIOCKe BTOPOTO 3HAKAa PaBEHCTBA VKA3aTh TOJY-
YEHHBIH PE3YIIBTAT, IPOCTABUB PSJIOM €JIHHUIILI H3IMEPEHHUSI,

(Dopma TCXHHUYCCKOI'O 3a0aHHA NIPUBCACHA HHIKS,



MopmMa TEXHHYIECKOT 0 3a1aHUS

_ TEXHWHYECKOE 3AJAHUE
HA KYPCOBOMU ITPOEKT TTO JIMCIUIJIMHE «/IETAJIM MATITHUH

W OCHOBbI KOHCTPYHUPOBAHWA» HA TEMY
(HAa3BaHMe TEeMBI)
Crynenry Py bl (daxynbrera
(paMMIHS, NMST, OTHECTRO)
O0BEM KYPCOROTQ MPOEKTUPOBAHUS
Hcxonuble nanable
[Iponomxu- Bun %6 BBINMOJHEHNS
TeNbHOCTb | 3a/a4u o o
Craann npoekTHPOBaHMS, HANMEHOBAaHNE 3aJayu
(wau cpox) | (pacu., | 3ana- | npo-
BBITIOJIHEHUsI|  Tpad.) ue EKTY
TexHHYECKOE TIPEANIOKEHHE
|. Paspaborka kuHemaruueckoi cxemsl npusosa | | Hexens rpad. I 1
2. IlpenpapuTeabHbIA pacyeT MPUBOAA | Henens pacu, 5 6
ICKM3HBIH MPOEKT
3. Pacuer 3akpBITOH HEpemadn peaykTopa 2 Hepenu pacu. 12 18
4. Pacder OTKPERITOI nepenaydn | Hepens pacu. 6 24
5. Paspaborka uepresxell obwero Buaa Bsanos | | Hepens pacu-rp. 10 34
npyBOaa
6. Beibop Myt napayienb- | pacu. | 35
HO C .5
7. PacdeTHbIC CXEMBI BAJIOB TIPHUBOIA | Hepens pacu-rp. 5 40
TexHHYeCKHH NMPOeKT
8. Koncrpyuposanue Basiop npusoga. Ilpose- | | Henens pacu-rp. 10 50
POYHBIE PACUETDLI BAJIOB.
9. IIpoBepOUHBIA pacyeT MOAIIUITHHKOB | Henens pacu, 5 55
10. PaszpaboTka cOOpoYHOre dHepTeka NpPHBOM-
HOTO Bajia (Baja UCTIOJHHATEILHOTO MEXaHH3Ma). | 2 Henenu pacu-rp. 15 70
11. PaspaboTka cOOpoYHOrO YepTeKa peayKTopa 20 90
12. Komnonoska npusona, npoekTHPOBaHUE pam | 3 Hejenu 10 100
PaGouas noxymenTanus | Henens pacu-rp.
13. Odopmnenne pabodeil TOKYMEHTAIHH napaniens-
HO ¢ I/m rp.
1-12

JlaTa BBEIIavH 3a0aHU

Jata npencrapneHns NPOEKTa K 3aLUHTE
PykoBoautens npoexra

(©.H.O.. nomKHOCTD, 3BAHHE, IHYMHAA POCIHCEH)

3ananue nosy4dun

(D H.0O.. mraHad POCTIHCEH)




Texauueckoe 3amanne (T3) HA KypcOBOH MPOSKT ompeaeseT CTAAHH U ATAITEI
Pa3padOTKH KOHCTPYKTOPCKOM JOKYMEHTALIMU, CO/CPKUT UCXO/HbIE JAHHBIC HA MPO-
€KTHPOBAHNE TIPUBOJIA JICHTOYHOTO WITH LETTHOTO KOHBEWepa U Ha3HAUaeT CPOKH BHI-
MOJIHEHHUsL OTAC/IbHbIX 3TAnoB. C y4e€TOM TOrQ, 4To Npd yu4eOHOM MPOEKTUPOBAHUU
IPeAYCMOTPEH PA3TUUHBIH 00BEM MPOEKTHOH padOTHI, ONIPEaSsIEMBIN CTAaHIAPTOM B
3aBUCHMOCTH OT CHEUMAILHOCTH U1K HANPABACHUA HOAIOTOBKU, BbUTOJIHEHUE NIPOCK-
Ta BO3MOJKHO B PA3NHU4HBIX COYETAHUAX CTAAUM MPOCKTUPOBAHHUA U MOCTABJICHHBIX
3a,1a4.

Hcxonnwie maHHBIE B TEXHHYECKOM 3aJaHHWU MOTYT OBITH 3aJaHbl B BHJE OIH-
canua (nanpuvep: «Cocmas npusood JeHMOYHO20 KOHBEHEPA — 2IEKMPOOsUSAmMenb,
PCMEHHAR nepedaud, YUIUHOPUYECKUT 2OPUSOHMATLHBIT OOHOCINYREHYAMbLT PeOyK-
mop u smyhma. Ts206aq cura renmeot (OKpydcHoe ycutue Ha oapabane) F, — 5,00 H-um,
CKOpocmb Jdenmul Koneetiepa v = 2,0 ¢, ouavemp bapadbana D = 300 wmm, utu-
pura aeumet B — 400 s, gvicoma yemanoexu gedyviyezo sara H o — 350 awu, yeon
obxeama bapabana yenmoit o — 3,3 pao. Pecypc Ly, — 36 000 u. Paboma chnorxoinias
8 0OHY csmeHy. Marcumvarsrasa kpamrospesenuasa nacpysxa 120 % om Hovunatsroll.
Xapaxmep pabouett naepysru saoan sasucumocmvio Ty, 1), T, 6, T3, 13, coe  T;
t;— CMYneHU HAZPY3KU (MOMEHMA) U COOMBEMCMBYIOUIee IMUM CMYNEHAM 8PeMs
padomer RO epacpury nacpyski, cpok cayxuctor L — 3 nem, Koo — 0,6, Ky — 0.35)
unu B Buae wiidpa (ranpusep: «/{5.34.08.») no cxeme, npuseaeHHoi pucyHke. Hc-
XOJHbIE JAaHHbIE BIOUCHIBAIOTCA B 3TOM Cllyyae B ONaHK TEXHUYECKOrO 3aJaHUsA  co-
raacHo wudpy 3a1aHus.

Ham. 15

Kypcosoii npoexT, mndp
oml'TY

[MTudp kadeaps

Homep BapuanTa cxembl npusoaa (puc. 1)

Homep BapuaHnTa cxembl peayktopa (puc. 2)

Howmep Bapuanta cxembl MM u rpaguka Harpy3sku (puc. 3)

HomMep BapHaHTa UCXOTHBIX JNAaHHBIX (Talm. 2 wnu 3)

B CIIy4ac 4dCTHYHOIO COBMCIINCHHA CTAAUHN TEXHHYSCKOTO 3aJaHUA H TeXHHUE-
CKOT'O NPSJIOKCHHUA NONMYCKACTCA TIPCACTABJICHHUEC 3adaHHA B BHUAC, TIPHBCACHHOM
HHKE.

10



3ajaHue Ha KypPCOBOMH MPOEKT MO JETAIAM MaliiH
Mugp KIL15. 0 X. XX XX

Crynenty TPyTIIBI (hakynbTeTa

(hamMuIHaA, KM, OTHECTRO)

3anaHue: CHpOGKTHpOBaTb npuBOL JICHTOYHOI'O KOHBGﬁGpa

Kunematuueckas cxema I'padmk Harpysku

0002t 05t 0,7t

r—||'—] :

15T

0,5T

<X
Hcxonnble naHHble
1. OkpyxHoe ycunue Ha Oapabane — F; , kH, 1.8
2. CKopocTb JICHTHI KOHBeHepa — J', M/c 0.6
3. lnametp Gapabana — Dg, MM 250
4. IllupuHa neHTHl — B, MM 400
5. BeicoTa yCTaHOBKM BeAyIIEro Bajga — H , MM 350
6. Yron oOxBara OapabaHa — o, paj 3.5

Pazpabotathb
1. Coopounsrii ueprexx Basia UM (cpok ucnonnenust 30.03.07).
. COopounsrii ueprex peaykropa (cpox ucmoaerns 20.04.07).

. Cbopounsrii ueprex npasoaa (cpok ucrmomaenus 03.05.07).

= L) N

. Pabouue ueprexu aetaneii (cpok ucnonnenua 10.05.07).

IIpoexkT npeacraButh K 3amute 17.05.07

3amanwe momyuwmn 10.02.07  paspaboTamk / DUO /
(TI0/TIACE )
PykoBonutens paspaboTku [ ®UO. 10IKHOCTD /
(IIOJIIHMCT )

11




3ajiaHue Ha KypPCOBOM MPOEKT MO JETANAM MalliH
Mudp KI1.15.12.21.06

Crynenty TPYIIIBI (hakynprera,

((baMHIHA, HME, OTHECTRO)

3ananne: CpoeKTHPOBATH MPHUBOJI LIETTHOTO KOHBEHepa

Kunemarnueckas cxema ['padmk Harpysku

Pho o

O
05T

Hcxoanble naHHbIe

1. OkpyskHOE ycuaue Ha 3Be3nouke — [, kH 1.4

2. CkopocTts 1enu koHBewepa — V', m/c 1.0

3. [ar mermm mo I'OCT 588-81 — P, MM 63

4. Yucno 3y0beB BeAyLIECH 3BE30YKH — Z 9

5. BeicoTa ycTaHOBKM BeAyIIEro Bajia — H , Mm 300

6. Ycranopounslit pasmep UM — L., Mmm 350
Pazpaborath

1. Cbopounsrii ueptex Bana UM (cpok ucronaenns 30.03.07).

2. CoopouHslii ueptTexk peaykropa (cpok ucnonnenus 20.04.07).

3. COopounsiii weptesx npusoaa (cpok ucmomuenus 03.05.07).

4. Paboune ueprexu neranei (cpox ucnomuenus 10.05.07).

IIpoekT npeacraButk K 3amute 17.05.07
3ananue nonyurn 10.02.07  paspaborumk / ®UO /

(110/1Mek)

PyxoBoaurens pazpabotku / ®HUO. noIKHOCTE /
(I10/IITHCH)
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TEXHHYECKOE TIIPE/UVIOKEHWUE

1. PASPABOTKA KHHEMATHUYECKOWH CXEMbI ITPHBO/IA

IlpyBOA NIENMHOTO WK JICHTOUHOIO KOHBEHEPA, KakK W JI0Oasi Apyrasi MalldHa,
BKJTIOYAET B ¢c0 TP OCHOBHEBIX COOPOYHBIX ¢ UHHULIDL:

1. Isuratens || 2. IlepenaTounsiii | | 3. McnonuuTenbubiii
MCXaHH3M MEXaHH3M

B kauectee npurarens (1) y OOJbIIMHCTBA KOHBEHEPOB HCMOJL3YETCS CTaH-
JAPTHEIR 2NICKTpOMOTOp TpexdasHnoro Toka. l[lepemaTounsiit Mexanusm (2) B 3aBUCH-
MOCTH OT 3aJaHW Ha KYPCOBOH MPOEKT COAEPHKHUT WIH OTKPHITYIO Mepeaauy (3ybua-
TYIO, PEMEHHYIO, LIEMHYIO) W PEAYKTOP, WM OJMH peaykTop. Peaykropsl npeacras-
JICHBl Pa3IUYHBIME TUMAMH (HanpuMep, LUHITHHAPUYCCKUE, KOHUYECKHE, KOHUIECKO-
LUUIUHPUYECKUE, YEPBAUYHBIC), KAK OJIHOCTYIIEHYATHIE, TAK U JABYXCTYneHuYarhie, Hc-
MOJIHATCIBHEIM MeXaHu3MoM (FIM) (3) B BBEITONHACMOM MPOEKTE ABIACTCA MPHBOI-
HOMH BaJT KOHBEHEpa: ;IS JJEHTOUHOTO KOHBelepa — 3TO Bad npuBoJHOTO OapabaHa, a
JU1SL LIENHOIQ KOHBEHEPa — Bajl ¢ OAHOM WM JIBYMSI IIPHBO/HBIMH 3BE3/I0UKAMM.

KuneMarrueckad cxema MpuBoAa pa3padaThlBACTCA B COOTBETCTBHH ¢ YCIOBHEI-
MU 0003HAYEHUAMH KHHEMaTHIecKux cxem (tadu. 1.1).

B cnyuae npeAcTaBieHUs TEXHUYECKOro 33/1aHusl B BUJAC IMQpa KMHEMaTUUE-
cKas cxema pa3padaTbiBacTCs B CACAYIOIEM MOPAIKE:

Hanpuwmep, 3anan wudp: KI1. 2069889 15 A1 3 4 15

[MpuHuunuanbHan cxema npueoga Ne 1 (puc. 1)

PenykTop nByXCTYNCHUATHH NUIHHAPHYIC-
CKMH, BBIMOJHEHHbIHN N0 Pa3BEPHYTOM CXe-
Me (puc. 2, Bap. Ne 3)

Konseliep nenrounsiii, MM — Baa1 npuBOAHOTO
Oapabana (puc. 3, Bap. Ne 4)

HcxonHble aaHubie no sapuanty Ne 15 w3 tadn. 2
114 NEHTOUHBIX KOHBeiiepoB (uau Tadn. 3 mis
LIEITHBIX KOHBEIEPOB)

13



Tabmuma 2.1.1

VYcnoBHbIe 0003HAYEHUS HJIEMEHTOB KHUHEMATHYECKHX CXEM

DJIeMEeHT Ob03HaueHUE DJIeMeHT O06o3HaucHue
JlBurarens
ANEKTPUUECKUAN @
[Tepenaum:
CoenuHenue aeTanu [IOCKHM PEeMHEM —i .
¥ Bajia, CBOOOHOE Fhhe: s TS| ORI N W W
MpH BpaIllCHUH — |

CoennHeHust BaJIOB:

rIyxoe

LJIyX0e ¢ Ipeaoxpa-
HEHUEM OT Tiepe-
IPy3KH

3JTACTUYHOC

[IAPHUPHOE

3yOuaToi MyQroi

MPEAOXPAHUTENBHOM
My pTO#H

17

[lepenaun:
3y0uaThie KOHUYE-
ckue (o0wwee 000-

3HAYCHHE)

KJIIMHOBBIM PEMHEM

NPUBOAHOMN LEMBIO

3y0uarsie ¢
NPSAMBIMH 3y ObsIMH

TO XKe€:
1) ¢ xoceIMH
3yObsMHU;

2) LIEBPOHHBIE

YEPBAYHBIC C
UUJTUHIPUYECKUM
YEPBAKOM

|
o
¥




[locnenoBarenbHo BoIOMpas HysxKHbIC neMenTsl (puc. 1.1, 1.2, 1.3), paspadatbiBaioT
KHHEMATHIECKYTO CXEMY.

if}

12 13

OTrxpeiTas 3ybuaras

HERsiee \

Hcnonnur. %
MEX-M

ITepenaya naockum
pEMHEM

Hcnonaur.
MEX-M

Peaykrop H |-

@ Peaykrop X

14 A5

Hcnoauur. Mex-m

Ilepenaua
KJTHHOBBEIM PEMHEM

Iepeaaua nenuas

Hcnomuur.
MCX~-M

Peayxrop

Pexykrop

Puc. 1.1. BapuanTel TpHHIAMHAIBHBIX CXEM TIPHUBOIA
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Puc. 1.2. BapuaHTbl KHHEMAaTUUECKUX CXEM PEAYKTOPOB
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Puc. 1.3. BapuanTtsl HCTIOTHUTEIBHBIX MEXAHU3MOB KOHBEWEpa v TpauKu Harpy3Ku
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KIT.15./11.34. KIT.15.13.12.
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Puc. 14. H]JHM(:]}H BBRIMOJINCHHA KHHEMATHYCCKHX CXCM

Cocrasiss KuHeMaTnueckue cxemsl (puc. 1.4), cieayer yuuTeiBarh, 4T0 HPH 11E-
peaave TATOBOTO YCHITHA [ 3allenIeHHeM ¢ TTIOMOUIBIO TATOBBIX LemeH (UenHbie KoH-
Beliepel) B MPHBOAE HEOOXOIMMO MPEIVCMOTPETh TPeIoX paHHTEIEHOE YCTPOHCTBO B
BH/E NMPEJOXpaHNTENbHOH My(QThl npeaensHoro Mmomexta. Hampumep, coenmHeHue
MPHBOIHON 3BE310YKH CO CTYIHLEH MOKHO BBITIOJIHHTE Yepe3 CPe3Ho mTH(T.

Pﬂ?ﬂﬂﬁﬂmﬂfﬂlﬂﬂ KHHEMAMNYECKAA CXEMO Hpﬂﬁﬂﬂﬂ shlvepUnusaemca na Janc-
me opmama A4 ¢ yKazaHuem HCXOOHBIX 018 NPOEKMIPOSAHNUA OAHHBIX.
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IlpuBoa NeHTOMHOTO KOHBeIiepa

Kunemaruyeckas cxema I'padux narpysxun

bt 0,3t 0,7t
|E N i g
~ =
vy
b "-"%
t s
Hexonnvie nanubie
1. Oxpymxuoe yeunue ua dapadaue — I, xH 1.8
2. CkopocTts NeHTHl KOHBElepa — |, m/c 0.6
3. [Inametp Gapabana — D, MM 250
4. [upuna nentel — B, MM 400
5. BeicoTa yCTaHORKH BEIYIIEro Basa — H, MM 350
6. ¥ron obxsara Oapabana — a, pan K o)
[lpuBoa uenHoro KOHBeHepa
Kunemarunueckasi cxema I'padux narpyskun

r vV
= — b -—F
a o ooo2t 0%t 0,5t
£ X m o =
it : » : E,
£ ‘ = [
E:I ey = 5 |
L a ] b i DI
t

Hexoausie aaHHbIE

| . OxpysHoe yenne Ha 3Besaouke — [, . kH 1.4
2, Cxopoctb uenu kousekiepa — V', M/c 1.0
3. [lar memu mo 'OCT 588-81 - P, Mm 63
4. Yueno 3yObes BeayLieii 3Be310UKH — 2 9
5. BeicoTa yCTaHOBKH BEAyLIEro Bana — f, MM 300
6. Ycranosounslii pasmep UM — L, MM 350

19




2. MPEJABAPUTEJIbHbIIH PACYUET MPUBOJIA

2.1. Pacuer cpoka cny:k0bl npuBoaa
Cpok cnyxObl (pecype) [y, . 4, onpenenaerca GopMynoi
Lp =365-24nRK 550K ¢y »

A€ /7 — 4Ucno et paboTel MPUBOAA.
[lonyyeHHOe 3HaueHue {; YUMTHIBAET BpeMsa Ha NpodUNaKTHUECKME MEPO-

npuATUA (OCMOTP, 00CYKMBAHUE) NPUBOAA.

2.2. OnpeneieHUe HEAOCTAIOLUMX FeOMETPUHYECKHX PA3MEPOB
UCMOJHUTEILHOT0 MEXaHU3MA

Jna neHTouHOro KoHseiepa anuHa 6apadana npusoanoro sana UM paccuntsl-
BaeTca mno gopmyne

Bs = B +(50...100), 2.1)
rae B — WWPHHA JEHTHI TPAHCTIOPTEPA, MM (3a1aHAa B NCXOAHBIX JAHHBIX).

Jns uenHOro KoHBeiepa AUAMETP AEAUTENbHOH OKPYIKHOCTH NPUBOAHOMN 3BE3-
aoukn Bana UM onpenenserca kak

__r (2.2)

3T (180]’
SR

ra¢ 1), — AMaMeTp ACMUTENbLHON OKPYXKHOCTH, MM; /7 — Wiar TATOBOH LN, MM;

I3

Z — YHCNO 3yObeB 3BE3AOUKH.

Bup 3aganua ucxoaHeix aaHHbix B T3 onpeaenseT nopaaok AanbHEHLLEro npo-
BEJICHUA TMPEIBAPUTENBHOTO pacuera Npueoja — noadopa MEKTPOABATATENA, KHHE-
MATHUYCCKHX PACUCTOB, ONpPSACNICHHUA YaCTOThl BpallCHHUA BaJ10B, MOLWLHOCTH KU BPa-
AKX MOMEHTOB BaloB. B KypcoBOM MpoekTe HCMonb3yeTes Tpu crnocoda 3ana-
HHUA HCXOAHBIX NdHHbBIX.

Buo 3a0anua ucxo0nsix 0annoix Ne 1. B UCXOAHBIX JAHHBIX 33aHa OKPYIKHAA
cuna I, (H) Ha OGapaGaHe wnu TAroBbIX 3BE3/04KAX NPUBOJAHOTO Bana KOHBekepa,
NOpUBCACHbI 3HAYUCHHUA CKOPOCTH V (M/C) ABHKECHHUA JICHTHL HJIM LUEMH W JHAMETP

Dg (mm) OapabaHa WITH YUCTIO Z 45, 3yObeB W war P, (MM) TATOBBIX 3BE3I0YEK.
Buo 3a0anua ucxoonsix oannoix N 2, B MCXOAHBIX AaHHBIX 3aAaHbl BpalLAlo-
IWUH MoMeHT 7y, (H'M) W uactoTa #,,, (MMH") BPAalEHUs BbIXOJHOrO BaJia PeAyKTO-

pa.
Buo 3aoanun ucxoounvix oannpix N 3. B HcXoaHbIX JAHHBIX 3aJaHBI MOWIHOCTE

» -1
anekTpoaeurarensd £, (kBt) u yactora #g,,, (MUH ) Bpall€HWA BbIXOJHOIO Bana pe-
AYKTOpA.
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2.3. Boiop anekTpoaBuraTens

Be1Gop 37eKTPOABUTATENA OCYIIECTRIIAETCA O  pacueTHOH (Tpedyemoii) Mori-
HOCTH M PACUYCTHOH UaCTOTC BPAIICHHS (MJIM BO3MOKHOMY JHANA30HY €€ M3MCHCHHS )
BaJA.

2.3.1. OnpeaeneHue TpedyeMoii MOIIHOCTH

Buo 3aoanus ucxoonsix oantsix Ne I
e [lo HCXOOHBIM JAHHBIM OMPEAENAOT MOTPEOIICMYH IPUBOIOM MOIIHOCTE,
T. €. MOII[HOCTH Ha BhIX0/1e (KBT):

Poon=F:v/1000, (2.3.1)
3aTem oTIpenesioT TPEOyeM Y MOTITHOCTE 3/IEKTPOIBUTATEITS
PW"P =Fevix MoGuy ° (23.2)

TI€ Nogy = Mi2n3--— 00uwmi koadpduument nonesnoro aeiicraus (KT1JT) npusona.
3necb 1nynon3... — KITJL oTOenpHBIX 3BEHBEB KHHEMaTH4eCKOH 1ienu, OpHUeHTH-

poBouHbie 3HaueHus KI1J[ oTaenbHbiX 3BEHBEEB KHHEMATHUECKOM LIENW NIPUBE/IEHbl B
Tadm. 2.3.1.

[IpenBapurennno moxkuo npunsaTs K11J[ uepsaunoii nepeaaun n = 0,8, xak 3Ha-
YeHHE, KOTOPOE COOTBETCTRYET JIIOOOMY BO3MOWKHOMY TMEPEIaTOTHOMY YHCTY.

Tabnuna 2.3.1

KoadpuuneHT none3Horo ACHCTBUA OTACbHBIX 3BCHBCB KUHEMATHUCCKOH LICTTH

Tun 3BeHa O0o3HaueHNE KIIT

IMepenaua 3yduaras:

UWIHHIPHHECKAA 3aAKPbITas n o 0,97-0,99
LHITHHAPUYECKAs OTKPLITAs Mo 0,90-0,95
KOHMYECKAS 3aKphITas N yn 0,95-0,97
IInanerapnas (3akpriTas):
OIHOCTYIIEHYATAs UNTT 0,95-097
JIBYXCTyTeH4aTas 0,92-0.96

Ilepenpaua uepBsiunas npu
[EPEeSATOYHOM OTHOLIEHHH!

cBbilie 30 . 0,70-0.80
n(m
oT 14 1o 30 0,75-0.85
or 8 mo 14 0,80-0,90
Ilepenava pemMeHHas n, 0,94-0,96
(BCE THIIBI)

Tlepenaua uenHas UH 0,93-0,95

Mydra coenunuTenbHasn Ny 0,98

[Mopmnuuky kaveuus (napa) LT, 0,99
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¢ Bo3MoxkHO Takke onpeacsieHue TpedyemMoi MoHocTH B KBT 1o ¢opmyne
po= TEO)
P - >

Mo
rac {r, kxl-M — SKBHBAICHTHBIA BpallalON(Uid MOMEHT (IIOCTOSHHBLIA BpallarolIHi
MOMCHT Ha Bany M, SKBHBaNCHTHBIH MEPEMECHHOMY MOMCHTY, 3aJaHHOMY rpadu-
KOM Harpy3KW B WCXOJIHBIX MAHHBIX), @ — YTJIOBas CKOPOCTH BpareHus Bata UM
KoHBelepa, pag/c; ng— odwwmit K11/ npusona.

DKBHBAJIEHTHBIN BPAIIAOMWH MOMEHT OTIpeieNTaeTcs 1Mo hopmyre

Ti ’ i
L, 233
L)L EER)

Tp,=T Z[
rae 71; t; — CTyneHn Harpy3kw (MOMEHTA) W COOTBETCTBYIOMIEE eif BpeMs padoThl 1o
rpaduxy Harpysku; { oOuiee Bpems padoThl 1071 HArPY3K0H, 7 —HOMUHALHBIA Bpa-
maroui MoMeHT Ha Bamy UM, kH-m.

HoMHHANBHBIA MOMEHT HaxoauTcd no ¢hopMmyne

Ds
1'=F , 234
"2000 234
rae [;— okpy:kHoOe yeunue Ha padouem snemente Mm, kH; 1) — nnamerp dapabana

(Dg ) unu 3BE3004KY (1)3), MM.

VYrnosast ckopoctb BpatieHus sana MM onpenenserces no gopmye
_ 2000V
D

r71e I/ — CKOpOCTh TATOBOTO AIIEMEHTa KOHBeHepa, M/C.

o 1 (2.3.5)

O6wwmit K11/l npuBoaa naxoautcesa kak npousseacuue K11/ oTaenbHbIX 3BEHbEB
KHHEMAaTHYeCKON Lern:
Ro=min203...1p
Pexomenayemoie 3nauenna Kl otaeabHbIX 3BEHBEB KHHEMATHYECKON LENH
npuBeAeHBI B Tadn. 2.3.1.

e BosmoxHO Takxke onpeaesieHue TpeGyeMo MOIHOCTH 110 hopMyITe

Irn,, :
) = L Tuw (2.3.6)
9,557]0
rA¢ 4acTOTa BpalllCHUA Baja HCMOTHUTEIBHOTO MEXaHu3Ma:
0w :
Myt = : (2.3.7)
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Buo zacanua ucxoonsix oannbix Ne 2
MOT_T_[HOCTB H Bpama}omnﬁ MOMECHT Ha BBIXOJHOM Bany CBA3AHEI 3aBHCUMOCTBED
Papix = Tez;.zx’?emx/gSSO- (2.3.8)

Tpedyemyo MOLIHOCTb 31EKTPOABHIATEIL 10CIIE JTOI0 OLPENE/ISOT 110 (POpMY-
me (2.3.3).

3areM Kak j1sl IepBOro, Tak U Ul BTOPOro BAPHMAHTOB 33JaHUA UCXOAHBIX AaH-
HBIX TT0[0MparoT 110 Tadur. 2.3.2. Gmaxaimyio k F, ,,, CTAHIAPTHYIO MOIIHOCTE 3JICK-
Tpoasuratensa /’,. Ileperpy3ka acHHXpPOHHBIX BNEKTpOABUraTencd AoMycKaeTcs A0

8 %. 11pH HEeBHIMOMHEHUH STOTO YCIOBHA CICIYCT IPHHUMATD ABUTATETb ONHKAHIICH
QOJTBITIEH MOTITHOCTH.

Buo 3aoanua ucxoonvx oannpix Ne 3. MoIIHOCTL YIEKTPOABUIATENd IPHBEL-
H4 B HCXOJHBIX JAHHBIX.

2.3.2. OnpeneseHne TpedyeMoil YaCTOTHI BpallieHHs BaJia
IIEKTPOABUTATEIA (MJIH BO3MOKHOT 0 AHANA30HA e¢ U3MeHeHMs )

Buo 3a0anun ucxoonsix oarnvix Ne 1
e YacToTa BpaleHHs OPUBOAHOIO Bana (00/MHH )

N =610 (215) (2.3.9)
HIIHA

_ 4 /
Rgpry = 01071 (”D.s'e'):
rac D?G’ — HCHI/ITGHBHBIﬁ ,ILHaMeTp THFOBOﬁ 3BC3O0YKH, MM:

Dy =Py / sm(l 800,--’:36} (2.3.10)
TpebOyemas wacToTa BpAIEHUS BAJIA AJIEKTPOIBUTATENS
Mo mp = Mgpre V112U .o, (2.3.11)

LAC iy, Us, 13 — NCPSAATOUHDIC YMC)Id KUHEMATUUCCKUX AP U3/1CI1Is.
Pexomenayemble 3HAuCHMS NEPEAATOYHBIX UHCET KHHEMATHUECKMX —Map
Uy, Uy, Uz, ... IpUBEACHBI B TAOM. 2.3.2.
o Jlna BEIOOPA TEKTPOABHTATENS HCIONB3YIOT B PAAC CIyHYacB TAKKEe BO3IMOXK-
HETH IMAIma30H W3MeHeHHs 9acTOTH BPaIeHnud BaJia JTexkTpoapuratens. B stom ciy-
4a¢ MPUACPIKUBAIOTCA CACAYIOLICH NOCICA0BATCIIbHOCTH

Ny max = Myu U Omax >

s min = st U0 min (2.3.12)
L€ Ay » Mymin — COOTBETCTBEHHO MAKCUMAJlbHAA U MUHUMANbLHAA (V14 331aHHOH

KHHEMaTHYECKOH cXeMbl MPHBOAA) PacUeTHAd YacTOTa BPalleHH:A Basa 1eKTPOABHU-
rarens, 06/MWH; 1, — YacToTa BpammeHns Bama UM, od/MuH; {/( 0, U/ min — COOT-

BETCTBEHHO MAKCUMAJILHOE U MUHMMAJIbHOE 00LlIee nepeaarToyHoC OTHOUMICHHUS KMHC-
MAaTHYECKOH CXEMBI MpHuBOOAd.
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30w
Mgy = , (2.3.13)
s

rjae @ — yrioras ckopocts Bana MM, paccunteiBactea no gopmyne (2.3.5).

Tadmmma 2.3.2

PexoMenayeMele 3HaUeHUA TIePEJATOUYHBIX OTHOLUEHHUN OTAEITBHEIX
CTYTICHEH nepe1aq

TeepnocTs IlepengaTounoe oTHOIMEHNE
Tun nepenauu
3yOres { ’Tpefc U nped
JyOuaras uMIMHAPHUECKAS THXOXOAHAS <<HRC 56 2,5-50 6.3
CTYMEHb {BO BCEX PelyKTOpax) >HRC 56 2,0-40 5.6
3yOuarast unnuaapuueckast osictpoxogHast | <<HRC 56 3,15-50 8.0
CTyIeHb B DEyKTOpax ¢ pasBepHyTOfl SHRC 56 2.5-5.0 6.3
CXEMOH
3yOuarasi UHIMHAPUYECKas OBICTPOXOIHAS <<HRC 56 40-63 9.0
CTYMNEHb B COOCHOM PEIYKTOpe >HRC 56 3,15-5,0 8,0
3yQuaTast HHIMHIPHUCCKAS OTKPHITAS <<HB 350 40-8.0 12,5
nepegaya
3ybuaras KOoHHUYECKad nepenaqa <<HB 350 1.0-4,0 6.3
>HRC 40 1,0-40 5,0
Ueppsubas nepeaada - 10 - 50 80,0
[ennas nepenaua — 1,5-4,0 10,0
PemenHas nepenaqa — 2,0-40 8,0
[Inanerapuas no puc. 1.4.2:
cxema 10 — 30-90 —
cxema 11 — 7.0-160 -
cxeMa 12 - 8,0-300 -
cxema 13 - 20 - 500 -
Bosxosas no puc, 1.4.2:
cxema 14 — 80 — 300 400,0
23 = Z4 70 - 200 -
oxema 13 7y Z4 25-10° —12-10° -
cxema 16 Zs = 74 70 = 200 —
2y 2y 24 - 200 -

OO0rmmee mepenaTouHOE OTHOIEHHE TIPHBOJIA OTIPEJISTASTCS KaK TPOU3BEICHHUE
[EPEeAATOUYHbIX OTHOLIEGHUNA OTAEIbHBIX CTYNEHEH Iepenay, BXOsUX B KUHeMaTu-
TECKYIO CXEMY!

UO max U 1 merx U 2 max U imax s

UOmm :Ulmm UZm.r‘f;r---Uimjna (2-3-14)
rae Ujmen > Ui min — COOTBETCTBEHHO MaKCUMAIBHOE U MMHHMAJIBHOE NIEPEAATOYHOE

OTHOIIEHUE i-Hl CTYNEHH nepenay (onpeaensercs no tadu. 2.3.2).

Buo 3aoanus ucxoonvix oannpix NeNe 2 u 3. TpebyeMylo 4acTOTy BpamieHus
BaJIa 3JIEKTPO/IBUTATENs onpeaensaoT no gopmyne (2.3.11).
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2.3.3. Tabmua TeXHHYEeCKHX JAHHBIX YJieKTpoasurartesieii cepun AP

Texnunueckue pannbie wiekrpoasurareiacii cepuun AMP (I'OCT 183-74) n 4A
(IOCT 19523-81) npuseacusul B Tada. 2.3.3.

Jlamee kak uis mepBOTO, Tak W JUId BTOporo crnocoda mogduparoT mo Tadm. 2.3.3
OMIKARIIYIO K £, 5y, CTAHIAPTHYIO MOLUHOCTD JNICKTPOABUTATENA 1, .

Ilposepka aBuraTtenst Ha nmeperpys3ky. OHa npecreayeT Menb TPEIOTBPATHTD
«OMPOKHK,/IbIBAHKUEY (OCTAHOBKY JIBUIATENS MO/, HAIPY3KOi) NpH PE3KOM YBEIHUYEHHU
Harpy3ku. [[poBepKky mpoHM3BOAAT 1)1 BO3MOKHBIX HEONArOMPUATHBIX YCIOBUAX JKC-
TUTyaTalii, KOT/Aa HanpsiKeHHEe B AJIEKTPOCETH TMOHWXKEHO W Harpyska I0CTHTaeT
MAKCUMAJIbHOTQ 3HAUECHUS.

[leperpy3ka acHHXPOHHBIX HMEKTpoABHratenci aomyckaercs a0 8 %. Ilpu He-
RBIMOJIHEHHK 3TOrO YCJAOBMS CASAYST NMPUHUMATH JABUCATEb OMkaiieii Oonbiuei
MOITHOCTH. [IpoBepKy BBEIOPAHHOTrO ABMIarTeiisi Ha MEPErpy3Ky MOKHO TPOH3BECTH

T oo
TAKJKE H 10 YCIIOBHIO [, ,5 > (,] 31X __mao

W HU 0 hO ’
rae B, — HOMHMHANIbHAS MOLIHOCTD JABUTATENs 10 CHPABOUHUKY, KBT;
T oy — MAKCUMAIbHBLA MOMEHT [IPH 3KCIUlYATaLMK (110 rpaguky Harpy3ku), kH-m;

Mpgs — ACHHXPOHHASA YacTOTA BPALLCHHA Balla JJIEKTPOABUIATeNA 10 CIPABOYHHKY,
00/MUH; 1/, — KPATHOCTb 1YCKOBOI'O MOMEHTA [0 KATAIOIY Ha 3J1IEKTPO/IBUIATE b,

Ecnu ycnoeue He BLINOMHAETCA, TO ClleAyeT BblOpaTh ABUraTelb Gonblield MoLl-
HOCTH.

Jlanee B moOOM M3 TPEX PACCMOTPEHHBIX ciay4daeB no Tada. 2.3.3 noalupaloT
Orvxaifnyto K #,,,, aCHHXPOHHYIO YaCTOTY #, BPAINEHHS BaJia SNIEKTPOJABATATENS

(MITH TaK ke BO3ZMOKEH BBIOOP €€ U3 YCIOBHA My min < Mnat < Mo max )-
Ecnu tpedyemas 4acTora #,,,, OKa3blBACTCS HPUMEPHO B CEPCAMHE MEKIY

JIBYMS! CTAHJIADTHBIMH 3HAYEHUSIMH #1,, TO CIIE/IYET CPABHUTh Pa3Mepnl 000UX ABUTA-

teaci. Odo3HaueHua ApuraTencii B tada. 2.3.3 coaeprkar aBe Wik Tpu UMgpbl, nocae
KOTOPHIX TIpHUBEACHBI OYKBBI, Hampmmep: 90L, 100S, 112M. Ludpamu oGo3HaueH
pa3zMep /4 — BBICOTA OCH BaJia OT OTIOPHOM TMTOBEPXHOCTH JIATIOK JIBATATEITSI. ITH NP
XApaKTCPU3YIOT TAKXKE W JPYIUE Pa3MEPhl MICKTPOABUraTeida. PEKOMECHAYIOT BbiOM-
paTh AMEKTPOABUTATENH C MEHBIIIMM UHCIOM B 0003HAYEHHWH (C MEHBIIEH BEICOTOH /).
Macca, pa3zmMepsl H CTOWMOCTb TAKOTO JIBHTATE/IS MEHBIIIE,

Ecnu ke 10 uncno y odoux ABMraTenci 0JIMHAKOBOEC, PEKOMEHAYETCA BbIOPATh
JBUTATENb C MEHbIIEH YacToTON BpaleHns Bana. Macca, pa3Mepsl © CTOMMOCTB 060-
WX JIBUTATENICH NMPUMEPHO O/IMHAKOBBIE, a NEPESAATOUHBIE YKCIIA H, CIE/0BATEIBHO,
pa3Mepsl epegaun OyAyT MEHBIIIE.

PekomeH iyercss nMpocUuTaTh NEPeJaun juis 000MX BAPHUAHTOB JIBHraTelieH. 3a-
TCM MPOBECTH CPABHCHUA PA3MEPOB IBUTATENICH U nepeiay U OKOHYATENbHO BbIOPATh
BApWaHT C MEHBIIINMH pa3MepaMu.
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2.4. KunemaTuyeckue pacyeTnl

Omnpenenenne MepeIaTOYHOTO OTHOIMEHWS TPUBOAA W €r0 pa3duBKa MO CTyTIe-
HSIM NIEPEAAY TPOBOAATCA B CJASAYIONICH MOCIEA0BATEILHOCTH,

2.4.1. OnpenensiroT od1iee nepeaaToHHOe YMCI0 NPUBOA

Uoow = 1y /nehlx : (2.4.1)
-1 -1
[JI€ Mgy, MUH  — HACTOTA BPALICHMS MPUBOJIHOIO BANA; A,, MUH — ACHHXPOHHas
YACTOTA BPAIEHUA BAJIA BbIOPAHHOIO 3JIEKTPO/IBUIaTENs,

Tadnuna 2.4.1

JBrrarenn 3akpeIThie 00AYBaeMble ennHON ceprn AUP
(TUN/ACMHXPOHHAA YACTOTA BPAILCHHUA)

CHHXpOHHaH HACTOTd BPALICHHWA BaANa ABUTATCA, MHH_1

3000 1500 1000 750
5 1 1 1
=y & o fob) a. fob) o, )
S P T %_‘_‘ Mn i T %_‘_‘ Mn A T %_‘_‘ M e T %_'_' M
o o < | — o o T |— Q. o T n | = o T
sy Q oom = M o [ -~ ] M Q o8 = o] o < =
= E |£8 = E |£8 = E |£6=2|M|E £ 5 =
s | T |5§¢8 = 1358 = |53 g |F 538
< 5 = < ST < g = < F &
0.75]71A2] 2820 [ 22 [71B4] 1350 [ 22 j0Aa6 | 920 [22]90LA8] 705 [22

[a—
=)
—_

71B2 | 2805 | 2,2 [ 80A4 | 1395 | 2,2 | 80B6 920 |22 |90LB8 | 715 |22

1,5 80A2 | 2850 | 2,2 [80B4 | 1395 |22 | 90L6 925 22 100L8 | 702 |22
2,2180B2( 2850 | 2.2 |90L4 | 1395 |22 | 100L6 945 2.2 |112MAS| 709 | 2.2
3 |90L2 | 2850 | 2,2 (10084 | 1410 | 2,2 |112MA6| 950 | 2,2 |112MB8| 709 | 2,2

4 110082 2850 | 2,2 [100L4| 1410 | 2,2 |[l12MB6| 650 |22 13288 | 716 |22

5,5 (100L2| 2850 | 2,2 |112M4| 1432 | 2,2 | 13286 960 |22 |132M8 | 712 |22

2

7,5 [112M2) 2895 | 2,2 | 13254 | 1440 [ 2,2 | 132M6 | 960 [ 22| 16088 | 727 |24

1T [132M2] 2910 | 2,2 [132M4| 1447 | 2.2 | 16086 970 | 2,5 | 160M8 | 727 |24

15 |1160S2| 2910 [ 2,7 [160S4| 1455 | 2,9 | 160MO6| 970 |26 | 180MS8 | 731 |22

18,5[160M2| 2910 | 2,7 [160M4| 1455 | 2,9 | 180M6 | 980 |24 — — —

L]

22 118082 2919 | 2,7 (18084 | 1462 | 24 — — — — — _

30 |[180M2Z| 2925 | 2.7 (180M4| 1470 | 2,7 — — — — — —

Hpumeuanusi: [Ipumep ycnosuoro odosznauenus neurarens: «JIsurarens AHP100L2 TV,

M}? — MHKOBOC 3HAYCHHC JNCKTPOMArHUTHOO MOMEHTA. M~ HOMHHAJILHBIH MOMEHT JABUraTeJIA.
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SHayenust CuMBoI06 6 YCIANOGHbIX 0OO3HAYCHUSIX

A — poa aBuratens — aCHHXPOHHbIH;

M — npuratens BbINONHEH HOBOU cepuU cTpaH MHTEPANneKTpHKO;

P — mpussA3ka MOIMHOCTEN M YCTAHOBOYHBIX PasMepos 1o | BapHaHTy, T. €. OCHOBHOT'O
HCIOJIHEHUSA ¢ OJIHUM LIWJIMHAPHYCCKUM KOHIIOM, CO HINOHKOW, HOPMAJIBHOM TOYHOCTH.
[Mudpa, croamas 3a obosHauenueM AHMP, 0003HauaeT BEICOTY /7 OT OCHOBAHHS 70 OCH
BpareHus,

bykerel A, B 0003Haual0T AMHY CEPAEUYHHUKA CTATOPA.

bykebt S, M uin L 0003HAUaOT YCTAHOBOUHBIE PA3MEPBI HA AJIMHE CTAHUHBI.

[Hudps 2, 4, 6, 8 0003HAYAIOT YUCITO TIOTIOCOB.

2.4.2. PacnipeaeneHue oduiero nepeaaToyHOro Yucjia NpuBoaa
Mo CTYNeHdaM nepeaau

TTOJIYHEHHOE Uy5,, PACIIPEJIENISTOT 110 CTYNEHsIM nepeiay. B obuiem ciyuae
Uosuy = U0 U peo » (2.4.2)

A€ g — NMEPEAATOUHOE YHUCIIO PEMEHHOU p m TIETTHOMW i, Nepejadu, pacnoo-

KEHHBIX KaK Mepes peaIyKTopoM (KopoOkoH nepenau), Tak U MOCHE HETO; U, — TIepe-
AATOYHOE THCITO peAyKTopa (KOpoOKH nepeaay).

C nmpyroit CTOPOHBI 5, MOMKET OBITH MOTYYEHO TIEPEMHOKEHHEM NepenaTou-
HBIX OTHOIIICHHIT OTACTBHBIX CTYIIEHEH Mepeaa, TO €CTh

oy = U1 U U3 U, (2.4.3)

rAC #; — NEPEeAATOUHOC OTHOLICHME OTACALHOM /- CTYNICHU nepeaay, / — 4UCio CTy-
MeHel mepeaad Mo KHHEMaTHUSCKOH cxeMe.

Taxknm 00pa3oM, MIPW HAIMYMH B KHHEMATHYECKOH TIETIH OTKPBITOW Tepesiaun
(3y0uaToi, uenHOH WM PEMCHHOH ), MPUHUMAA, MCXOAA U3 BO3MOXKHOIO Auana3oHa
peKOMeHAYEMBIX 3HAUSHMH 1o Tadn. 2.3.2, 3HaueHHe MepelaTOUYHOr0 OTHOIIEHHS OT-
KPBITOH TIEPEIaun, HAXOAAT NIEPEAATOUHOE OTHOLLIEHNE PEAYKTOPA:

Upeg = uoﬁw/uo. (2.4.4)

Ecnm B cxemMe MpHUBOOAd OTCYTCTBYCT OTKPBEITAA TICp&Odayva, TO
Uogu — Upeo- (2.4.5)

[Tepenarounsie OTHOLIECHUS OJIHOCTYTIEHUYATHIX [IMJITMH/APUYECKUX W KOHUUYECKHX
PEAYKTOPOB, NPOCKTUPYEMbIX /1 CCPUITHOTO NPOM3BOACTRA, BLIOUPAIOTCA U3 PAIOB;

l-fpaa | 20 | 25 3,15 4,0 5,0 0,3 8 10 12,5
2-Wpan | 224 28 3,55 4.5 5,6 7,1 9 11,2 —
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Ilpeanoururensuee  neppblit paa. Jns 0JHOCTYNEHUYATHIX  PEAYKTOPOB
(332 UCKJIIOYCHUEM YEPBAYHBIX U BOTHOBBLIX ) HE pEKOMEHAYETCA OpaTh oJiee:
U = 0,3 — U151 KOHUUECKUX NEPEIAY,

Uy — S — UIA DWIHHAPUYECKHX Nepeaady;
Uy = 12,5 — U1 IUIAHETAPHBIX NEPEIaY.
ITpn QONBIIMX 3HAUEHHUAX Upey MCNONB3YIOT JIBYXCTYIEHUATHIC PE/YKTODbI WIH,
€CIM HTO BO3MOMKHO, MPUMEHAIOT 00J¢C TUXOXOAHLIH ABUraTeIb.
JInst IBYXCTYIIEHUATOrO PEyKTOpa
Upeg =Up Uy, (2.4.6)
IA€ Uy M Uy — NepeaaTounble Yrucna ObICTPOXOAHON H THXOXOAHOH CTYNEHEH peayK-
TOpA.

Ilepenarounble OTHOIIEHHMA #gp OBICTPOXOOHOH M ¥y THUXOXOAHOMH CTYMEHEH

JBYXCTYTICHUATBIX PEAYKTOPOB OMNPEACNAIOT TO PEKOMEHIAUWAM, TIPHBEIECHHBIM
B Tabn. 2.4.2.

YacToThl BpalllcHHA BBIXOJHOTO Bajla KOPOOKM mepenad MpeACTaBAAIOT cOOOM
FEOMETPUUECKYID NPOrPECCUI0 CO 3HameHaresieM ¢ . Ecnn MMHMManbHasg 4acrorta

BPALICHHMS BAjla /|, TO YACTOThI BPAIICHHMS HA JIPYTUX ME€PEJAYaX COOTBETCTBEHHO!

Hy =N QN3 =1 (pz =Hy @, g =M@ =m0, ..., =nr|(p"71 =n;_yp . Hanbosee
ynoTpeduTenbHble 3HaueHua ¢ : 1,41, 1,34; 1,25;1,18.

2.4.3. IIposepka TOYHOCTH Pa30HBKH 00INETro NMEPENATOUYHOTO OTHOICHHH

TounocTs pazdueku 001LETO NEPEAATOUHOrO OTHOLICHUS NPOBEPACTCA CICIYIO-
UM YCJIOBHEM:;

<0,04. (2.4.7)

e IUO —UpUO,,|:|UO — U Uy U,

U, | Uy |
B cnydae HEBLINOAHEHUA YCAOBUA MPOBOJAT KOPPEKTUPOBKY NEPEAATOUHOrO

OTHOLLEHHA OTKPBITOH MepeJauyd WM BBIOMPAIOT ABUTaTenb OONBIIEH MOIIHOCTH C
JPYTOH 4acTOTON BPALEHHS BAJIA JABUTATENSI.

2.4.4. DcKku3 BLIOPAHHOT 0 YJICKTPOJABUTATENSA
AcKu3 BHIOPAHHOTO 3TEKTPOABUTATENS ¢ YKa3aHHEM €T0 OCHOBHBIX XapaKTEpHCTHK
by [ Lso [ hy | dyo h di | dio | Ly [ Lw | Ly | bo [ hia | Iy

BbIYICPUMBAIOT, UCTIONB3Y NPUBCACHHBIA HUKE puc. 2.4.1 n naunvic Tadbn. 2.4.2,
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Tadnuuma 2.4.2

Pexomennauuu no pacnpciciCHHIO NEPCaaTOYHBIX YHCEN

B ABYXCTYTNIEHYATHIX peayKTopax

I lepenarounoe YHCao

Penykrop Cxema o =
B i e Pped | 088 fu e
o pasBepHyToii cxeme Uy
U peo
JIBYXCTYTIEHYaTbIil COOCHBII 09 |u peo
i T
JByxCTyneH4arsiil COOCHBIH T_"_ i 23l u ped
C BHYTPEHHHM JALCTUIEHHEM Lzl ) _ 4 ped U
PP b
g = y'S
Ll . 0,633/u
KoHnuuecko- j! ' peo peo
LUMAHHAPHYECKHH Uy
P [ S ! 111 ped
[InaneTapHbIii
JNBYXCTYNEHYATHI: u
e
Hj?‘!‘{} E 25 4 s
% 4
~ B ped
25 -Hpedi: 63 6,3 6,3
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2.5. Taﬁﬂuua MCXOJHbIX JAHHBIX 4719 Ja/dbHeHInx pac4yeToB

2.5.1. OnpenesreHHe YACTOT BPANICHHA BAJIOB

Yacrora BpalleHHsl Bajla KOJIECA TUXOXO/HOM CTYIEHH PEyKTOPa
AT = Al s (2.5.1)
rae g — nepejaTodHoe YHCIO Hepefaud (HanpuMep, LEMHOH), PACIONOXKEHHOH Me-
KAy PeAYKTOPOM M IPUBOJHBIM BanoM. Ecnu Takas mepejauda B cxeMe NPHBOAA OT-
CYTCTBYET, TO HT = Hgy )y -
Yacrora Bpallenud Bajla Kojleca NPOMEKYTOYHOH CTYNEHH OBYXCTYIEHUATOro
peaykTopa
Mypose =T UT - (2.5.2)
rJie #y — NEPEJAaTOUHOE YUCI0 TUXOXOAHOM CTYIEHU PEAYKTOPA.
YacToTa BpanieHls ObICTPOXOAHOTO Baa
U =07 Upey. (2.5.3)

2.5.2. Onpenenenne Bpamialomiux MOMEHTOB HA BAJaX

Buo zaoanus ucxoonvix oannpix Ne |
Bpawatouimii MOMEHT Ha npuBoaHOM Bany (H-m)
Tapix = Fng/Z i Ty, =Fy Dy, /2: (2.54)
rae [y — okpyskHasa cuna, H, na Oapabane wnu taroseix 3sespouxax; [z u 1, —

JraveTp Dapalana W IeJTHTETLHBIH JIHAMETD TATOBOH 3BE3/I0YKH COOTBETCTBEHHO, M.,
MOMEHT Ha BBIXOAHOM (TUXOXOAHOM) Bamy peaykropa (H-m)

Ty =Ty (unep Mnep Non J: (2.5.5)
THE Upep M Tpp — COOTBETCTBEHHO Mepenatoutoe uncno v KI1J| nepenaun, pacro-

JI0KCHHOH MEKAY PEAYKTOPOM U NPUBOJAHLIM BANOM; 7., — KIIJ onop npusoanoro
Bana. llpu oTcyTCcTBUM Takol nepeaaun B cXemMe Npuepoaa

Ty = Tm;zx/(rfon ndw)n (2.5.6)
rae 7, — KILJ MydhTsl, coemunsAtomeit Ban pexykropa H PUBOIHOHR Ba.
MoMeHT Ha IPOMEXYTOUHOM Bany peaykropa (H-m)
L ypor = TT/(”T 773]'"): (2.5.7)
rae 1,y — KITJ 3yOuaroi nepeaun THXOX0/HOH CTYIIEHH.
MoMeHT Ha BXOHOM (OpICTpOXoaHOoM) BaTy peaykropa (H-m)
T =Ty fltt peo 1311013, (2.5.8)
rae 11,5 — KI1J 3ybuaTtoh nepenaun GBICTPOXOIHON CTYTIEHH.
JInst 0THOCTYNIEHYATOrO PEAYKTOPa

T =Ty flupeons), (2.5.9)
rae 17, — KILJ nepemaun (3yOuaToi UK 4epBATHOH).
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Buo 3aoanua ucxoonorx oannsix N 2 (cMm. puc. 1.2). Momenr 71, NpUBEaEH B
3aJaHnH. Bpamaromnii MOMEHT Ha BBIXOHOM (THXOXOIHOM) Balty 7y =1, ..

MoOMEHTH Ha NPOMEKYTOUHOM U OBICTPOXOAHOM BAJIaX ONPEACTSIOT MO Popmy-
aam (1.17) ... (1.19).

Buo zaoanun ucxoonvix oanneix Ne 3 (cm. puc. 1.2). MonHOCTh 3JEKTPOABUIa-
tens P (kBT) npuseneHa B 3axanny. YacToTa BpalleHHs Baja IEKTPOABHTaTENS 71,
(mun™') onpesienena panee.

Bpatwaomui MoMeHT Ha Bay »iaekTpoasuratens (H-m):

T,=9550P,/n, (2.5.10)
MoMmeHT Ha BX0HOM (ObICTPOXOAHOM ) Bajtly peaykropa, (H-m):
Ty =T,uyny,, (2.5.11)

rae u, M 13, —nepenarounoe uncno ¥ KIIJ{ nepenauu (HanpuMep, peMeHHOI), pac-

MOJIOKEHHONW MEXKIY ICKTPOABHTATENEM H PEIYKTOPOM (KOpOoOKOH mepemay).
Ecnau B cxeme npupoja OTCYTCTBYET TaKas Mepe/ada, TO BPAllaloMi MOMEHT
Ha OpIcTpoxomHoM Baxy (H-wm):
Tp=T,n,, (2.5.12)

rae 17,, — KITJ MmydTo1, coenmHMmoLIel Batbl 3eKTpOABUTATENA U peayKTopa (Kopob-
KH TIepeaay).
MomMeHT Ha NPOMEKYTOYHOM Bany peaykropa (H-m):
Tnp =Tpupny. (2.5.13)

rac ug U ny5 —nepegarounoe uncno u KII OpicTtpoxoanoii crynenu.
MOMEHT Ha BRIXOJAHOM (THXOXOIHOM ) Basy peaykropa (H-m):
Typ=Ty U otz 71 (2.5.14)
rae 1,7 — KIIJ TuXoX0oHOH CcTyHeHH.

JUist cocrapiieHst TadIIMIBI UCXO/IHBIX JJAHHBIX HA KMHEMATHUYECKOH CXeMe TIpH-
BOJA NPOM3BOAAT HyMmepauuio Banos. O0piuHo Nel o0003HauaeTcsa BXOAHOH Ban pe-
AYKTOpa, U Janee KaxIOoMy CNEAVIOIIeMy Baly NMPHCBAHBAaeTCS CIEAYIOWIHNA MOpsaa-
KOBBII HOMEP. 3aTEM MPOCTABIAIOTCA 0003HAUEHHUS NEPEIATOYHBIX OTHOILIEHHH OT-
aenbhbiX cryneHed nepegad v KU/ snemMenToB kuHematuueckoil nuenu. 3arem npo-
HU3BOJUTCA pacdeT KUHEMATHUYECKHX W CHIIOBBIX XapaKTepHUCTHK Kajkaoro Bama. Pac-
49T 3TOT OPOPMIASTCSA B BHJIE TAOIHIIBI MCXO/HBIX JIAHHBIX,

IIpu pacuere MOIIHOCTH HA KOKAOM Bady yuuThiBaloTcs notepu (KILJ) na yua-
CTKE KMHEMATHUYECKOH 1EMH OT JIEKTPOJIBHIATES JIO PACCMATPHBAEMOTO BaJIa (eCiin
cunTactcs Pi) M OT NpeabLAyIero Bajga A0 paccMaTpPUBacMOro Bajia (€C/id CUMTACTCA
P;, P; ... m 1. m). Kpome Toro, mpu pacuere P; 3a MOIIHOCTD JIEKTPOABUTATENS TIPH-
HUMAETCs HOMWHAbHAs pacueTHas (Ppy), omyueHHas 1mo GopMyrie

P 1o (2.5.15)
o
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[Tocne cocrasneHns TaOIUIBI NCXOIHBIX JAHHBIX MPOU3BOANTCSA NMPOBEPKA Mpa-
BUJIBHOCTH pacueToB. J[OJKHBI BHITTOIHATHCS CIAEAYIOIIUE BA MPUMEPHBIX PABEHCT-
B!

Ny =My Ty =T. (2.5.16)
B neBoii yacTu paBeHCTBA CTOAT JAaHHbBIE MOCIIEIHEH CTPOKK TAOMHIIBI, a cTipaBa

— COOTBETCTBYIOLME UM XAPAKTEPUCTUKH UCIOJHUTENBHOTO MEXaHW3Ma, MOJIy4YeH-
HBIE B XO/I€ MPEABAPUTEIIBHOTO pacyeTa MPUBO/IA.

Husxe nokaszana ¢opma 3anosHeHus TabnuLbl HCXOAHBIX I JAAJIbHEHIIMX pac-
YETOB JAHHBIX JUTA JBYX NPHUBEIECHHBIX HHUKE KHHEMATHYECKUX CXEM.

Vv
Ft
¥
V//—
Tabmuma 2.5.1
N Baja n; , 0b/MuH P;, kBt T; , H'm

. = 9550 h

1 =Ny B = Ppy 05 N 1= P

1
n n _ F

2 n2=_l=_l P?,:PI'nun'nnn r, = 9550 _ 2
U, Uugp By

n, Ny - Py

3 n3 = = P3:-P2'771m'77nn [3:9550_3
upy ur ns
n3 P ;

4 Ny =— Py =P3 1y Ny T4 = 9550 —

Uy ny

Ipumeyanne: %, — NepenaTOMHOE YHCIIO LEMHON Nepenadn; 1,y , 11, — COOTBETCTBEHHO
KO3 (PUIIUEHTHI TOJIE3HOTO ASHCTBUS IMIMHAPHIECKON Mepenadyn | MOJIIHITHUKOB
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Tabmuma 2.5.2

N
n; , 0b/MuH P;, kBt 7., Hwm
Baa
Mmad - - P
1 n= B =Py ‘M pem " Mnn T, =9550 —+
Upen &
mooon : P
2 hy=—"=—" Py =P Nyn Ny T, =9550 —=
W HE -
n, Ny P
3 by S m—— P3=P2'nrm'nnn I3 =9550—=
3z Ur #3
P,
4 ny = N3 P4=P3-T].-u-n”n T4 = 9550 —
Ng
Ipumeyanue: U, — NEPENATOUHOE HUCIO PEMEHHOI nepenayn; Ty, , 1, — COOTBET-
CTBEHHO KO3(pHULMEHTHI MOJe3HOr0 AeHCTBUS LIMIMHAPHYECKOH NMepeaadu 1 noJmunH-
KOB

Tabymia UCXOMHBIX JIAHHBIX MMO3BOJISIET HAYATH TPOEKTHPOBAHKE C JIIOOOro JJIe-
MEHTa KUHEMATHYECKO# cxembl npuBoja. Tak, 1y nepBoro paccMaTpuBacMoro mpu-
Mepa 10 JaHHBIM epBOi CTPOKH (Basr Ne 1) mpou3BoAHTCS TOAO0P YIPYTOi MyTH 1
pacueT niepBoi (ObICTPOXO/IHOM) CTyneHH nepenad peaykropa. [To jgaHHbBIM BTOPOH
cTpoku (Banm Ne 2) paccuMTbiBacTcA BTOpasd (TUXOXOMHAsA) CTymneHb pexykropa. [lo
JaHHBIM TpeTheH cTpokd (Bam Ne 3) — memHas mepemada. [lo maHHBIM deTBEpTOH
CTPOKH NPOM3BOAMTCS NpoekTuposaHue MM.
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ICKHU3HbIHU [IPOEKT

3. PACYET 3AKPBITBIX 3YBUYATBIX INIEPE/JIAY

3ybuarada mepedada MpeacTaBiAseT codof ABa KOIeca WM KOIeco M pPeHKy ¢
3yOBAMH, TTIOCPEACTBOM KOTOPBIX TTPOUCXOINT UX 3areliIieHne APyT ¢ apyroM. JyOua-
TOE KOJIECO C MEHbILIHUM YMCJIOM 3YObEB HA3bIBAETCS LIECTEPHEH M €ro napaMmerpam
NPHUCBAUBACTCA WHICKC |, ¢ OONBLUMM YUCIOM 3yObEB — KOJIECOM M €ro napaMeTpaM
ITPUCBANBAETCA WHJIEKC 2.

Bee TepMunel, onpeaencHus 1 0003HAUEHHUs, Kacalonmecs 3y0uaTelX nepeiad,
ykazaHsl B [ OCT 16530-83, TOCT 16531-83 u I'OCT 19325-73.

Hawuborsee wacto 3ybuarbie Koeca BBIXOIAT W3 CTPOS W3-32  PA3PYIICHHS aK-
TUBHBIX (KOHTAKTUPYOLIMX) NOBEPXHOCTEH 3yObEB B PE3YJILTATE PAa3BUTHS YCTajIO-
CTHOTO BBLIKPALUMBAHMA U W3-332 MONOMOK 3yObeB. Paspyumienue akTHBHBIX MOBEPXHO-
cTei 3yOreB 00YCITOBIIEHO TTPEHMYTIIECTBEHHO JAeHCTBHEM KOHTAKTHEIX HATIPSIKEHWH,
a MoJioMKa 3yObeB (YCTAJIOCTHBIA U3JI0M) BO3HMKAET OT OOJIbILIUX MEPErPY30K Yaap-
HOTO XapakTepa WM OT AeHCTBUA NEpPEMEHHBIX HAMpPKeHUH B TEUEHUE CPABHHUTENb-
HO JUIMTEJILHOTO ¢PpOKa Cy kOBl (MPU OOILEM YMCIIE IAKIIOB NEPEMEHBI HANPAKCHUH
Ns > 4-10%.

Iloaromy 3y0uarbie nepenaqu MoJUICKAT PAcYemy HA KOHMAKMHYI npou-
HOCMb AKMUEHBIX NOBEPXHOCEIl 3y0bhes (OCHOBHOW pacueT) U HA APOUHOCHIL 3YDb-
ee npu usiibe.

HuokenpuBeACHHDLA pacueT MPOBCACH B COOTBETCTBUM ¢ noaokeHuamu I'OCT
21354-87, HO ¢ HEKOTOPBIMH YIPOILICHUAMU, He HapYIIAIOIIAMHK €ro CYTH M obecre-
YUBAIOUIUMH JIOCTATOUHYI) TOUHOCTh HHIKCHEPHBIX PACUCTOR.

3.1. Buidop MaTepHaI0B 3y0UATBIX KOJIEC

OCHOBHEIM MaTepHasioM /I8 M3TOTOBJICHHS 3y0UaThIX KOJIEC CHJIOBBIX Tiepesay
CJLY>KAT JIETUPOBAHHbIC WM YIACPOAUCTHIE CTaiu. MaTepual U TEXHOJOTUIO TEPMO-
o0padotku (TO) cranm Ha3HAYAOT B 3aBUCHMOCTH OT VCIOBHUH paboTHl Mepenadu H
Pa3MEPOB KoJIeC.

Harpyska, monyckaemas N0 KOHTAKTHOH MPOYHOCTH 3YOLER, OMPEAEseTCs B
OCHOBHOM TBEPAOCTBLIO MaTepHana.

HauGomeimyio TBEpIOCTE (CIIeI0BATETEHO, HANMEHBIITHE rA0apPUTHHIE Pa3MephI
U MACCy NEPeAayu) MOXKHO MOIYUYMTh IIPU U3rOTOBJICHUM 3Y0UATbIX KOJIEC U3 CTACH,
MOJBEPTHYTHIX TEPMUYECKOH W XUMHUKO-TEPMUUECKON 00padoTke. B 3aBHcUMOCTH OT
TBCPAOCTH padOUMX NOBCPXHOCTCH 3yOLCB NOC/IC TepMUYCCKoil 00padoTku 3y0uaThie
KoJIieca MO’KHO YCJIOBHO Pa3AeldTh Ha ABE TPYMNBL: 1A OAHON C TBEPAOCTHIO HE 0O0-
nee 350 HB — HOpMayiM30BaHHBIE WM YJIYULIEHHBIE H I APYTOH ¢ TBEPAOCTBIO D0-
aee 350 HB (6onee 45 HRC,) — 3akanenHbie, IeMEHTHPOBAHHBIE, HUTPOUEMEHTOBAH-
HbIE, A30TUPOBAHHBIC.

IIpu tBepaoctu marepuana He d6oaee 350 HB uucroBoe Hapesanue 3yObeB npo-
M3BOOAT TOCIIE OKOHUATENBbHON TepMIuYeckod 00padoTkh 3aroToBkd. l[loBepxHOCTH
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HOPMAaJM30BAHHBIX W YIYUIICHHEIX 3YORER XOPOTIO TMPHPaAOaTEIBAKOTCSA, W TIOTPETII-
HOCTH, JOMYIIECHHbIC MPH Hape3aHuu 3yObeB M COOPKE nepesiauu, 4acTU4HO YCTpa-
HATcA. Ho ynyuluieHHble M HOpPMAalU30BaHHbie 3yOuaTble KoJleca UMEIT CpaBHU-
TEJTkHO HEBBICOKYIO TIPOYHOCTH, BCJIGJICTBUE UETO TIEPE/Iaun ¢ TAKUMHW KOJIECAMH TIO-
JYYAKOTCS OTHOCHUTENBHO OoJbliuX pasMepoB. [losToMy 5TH cnocodbl ynpouHEeHUs
3yObeB UCMONBIYIOT B Mepedauax, Macca U rabapuTHbIE pa3Mepbl KOTOPBIX CTPOTO He
OTPAHWYEHBI.

Jnsa ManoHarpyKeHHbIX MEPeAay HaXOAAT MPUMEHEHUE CTaJbHOE JIUTLE U 4y-
ryH. B HeKoTOpBIX nepenayax HCMONb3YIOT TIACTMACCORBIE 3yOuaThle Koyeca.

B taba. 3.1.1 npuBeacHbl YCPEAHCHHBIC 3HAYCHHUS MCXAHUUCCKUX XAPAKTCPH-
CTHK M BHOBI TEPMOOOPAOOTKH HEKOTOPBIX PacHpOCTpPaHEHHBIX MApPOK KOHCTPYKUU-
OHHBIX ¢Tayiei (yriepomneThix kadecTBeHHMX — ['OCT 1050-88 w JiermpoBaHHBIX —
['OCT 4543-71), ucnonb3yeMblX JUisl U3rOTOBACHUs 3y0OuaTbix koaec. Cneayer odpa-
TUTHb BHUMAaHHE HA TO, YTO MEXAHHUECKHE XapaKTEPUCTHKH CTANel 3aBUCAT HE TOIBKO
OT XUMHIECKOTO COCTaRa W BHJIA TEPMOOOPAdOTKHA, HO W OT Pa3MEPOB XapaKTEPHOTO
CEYECHUA 3arOTOBOK.

[logBepras cramp OOHOH M TOHM € MapKH pa3THYHON TepMHUECKOM 00padoTke,
MOMHO MMOJYUHTh PA3TUUHBIC €€ MEXAHWUYECKHE CBOHCTBA, TIO3TOMY C IEBIO COKpa-
LICHUSI HOMCHKJIATYPbl MAaTCPUAJIOB /718 IICCTCPHU U KOJjieca nepeaauu 00bIYHO NpU-
MEHAIOT OHY H Ty JKe CTaJdb pa3zHOH TepMHYecKod oOpabOTKM, TPH 3TOM cleayeT
YUYHUTHIBATh, YTO B TIPABWJIBHO CHPOSKTHPOBAHHON 3y04aTOW mape COOTHOIICHWE
TBECPAOCTCH AKTUBHBLIX MOBECPXHOCTCH 3yObCB IICCTCPHU M KOJECA HE MOKCT ObIThb
BBIOPaHO 1pou3BoLHO — 1ipu H < 350 HB TteepocTh miecTepHu HazHavaeTes 0obIile
TBEPAOCTU KOJECA, MPUYCM PA3HOCTb CPCAHUX TBEPAOCTEH padouMx NMOBEPXHOCTEH
3yObeB coctaBndeT (20-50)HB. PexoMeHayeTcs UCoNb30BaHUE CIEOYIOMINX COUeTa-
HHH:

I - cTanu, onMHaKOBLIC s KoJece U 1nectepuu, mapok: 45, 40X, 40XH, 35XM,
45X1. TO xomeca — ynydmeHnne, TBepaocTh 235..262 HB. Tepmuueckada oOpaboTka
ECTEPHU — yaydinenue, 269...302 HB;

II - cranu, oguHakoBbe A1 Konec u mectepuu, Mapok: 40X, 40XH, 35XM,
45X1. TO xoneca — yayumenue, 235..262 HB. Tepmuueckas oOpaboTka mecTepHH
— VAyUlICHUE M 3akaika ¢ Harpesom TBY, 45...56 HRC,;

Il — cramu, oanHakoBeI€ O Komec W mwectepHH, Mapok: 40X, 40XH, 35XM,
45XTI1. Tepmudeckas obpadoTka Kojieca W MECTEPHA — YIIYUIIEHHE W 3aKaJlka ¢ Ha-
rpesom TBY, 45...56 HRC,;

IV — cramu, oapHakoesle U1 kosiec W wecrepHu, mapok:. 20X, 20XH2M,
I8XI'T, 12XH3A, 25XI'M. Tepmuuecckaa 00padoTKa KOJICCA W LISCTCPHU OJMHAKO-
BRI — VITYUIIIEHHE, TIeMEeHTAIWs 1 3akaika, 56...63 HRC,.

3yOpa konec npu HB > 350 wnapesaior ac TepmooOpabOTKM, 4 AOBOAOYHDIC
orepatyy (UDTHGOBaHHE, XOHWHTOBAHHE) BRIMTOJHAIOT TIOCIE TEpMOoOpabOTKH C Tie-
JIBEO YCTPaHeHus KopoOsienus (nedopmarmn) 3y0nes.
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Tabmuma 3.1.1

MexaHuuecKue XAPaKTCPUCTHKH crancu MAapPOK, HaudOoAee UacTo HCIIOJIb3YCMbBIX
A1 H3TOTOBJCHHA 3y6anbe KOJeC

Yepesik, BaI-1WIECTEPHA Koneco
D—d,+6 MM D—d, .6 MM S—¢ wnu S0
b,
4 &
7 - ooy {ED 7 -
..... o= (),4/’72__ m
Mapka Huametp| upuHa Teepaoctb Ipenen Tepmuueckas
CTAIH D, MM S, MM cepaLe- o- mpod- | TeKy- obpadoTka
BHHEI BEPX- HOC- qec-
(HB) HOCTH TH O TH &7
(HRC)) MIIa
IlokoBKa HAM MITAMOOBKA
35 Jroboii JIrobas 163...192 - 550 270 Hopmanuszauus
45 « « 179...207 — 600 320 «
45 125 80 235...262 - 780 540 YayuwmeHue
45 80 50 269...302 - 890 650 «
40X 200 125 235...262 - 790 640 «
40X 125 80 269...302 - 900 750 «
40X 125 80 269...302 | 45...50 900 750 Y nyvwenne +
3aKanka fpu
Harpese TBY
35XM 315 200 235...262 - 800 670
35XM 200 125 269...302 - 920 790 VYayuweHue
35XM 200 125 269...302 | 48...53 920 790 «
Ynyuwenune +
3aKaNKa TpH
40XH 315 200 235...262 - 800 630 narpese TBY
40XH 200 125 269...302 - 920 750 Y ay4wenne
40XH 200 125 269...302 | 48...53 920 750 «
Ynyuwenune +
3aKaNKa TpH
50XH 200 125 269...302 | 50...56 | 1100 900 narpese TBY
20XHZM 200 125 300...400 56...63 1000 800 «
VYayuienue +
LEMEHTALHS +
]12§<X[_1[—3TA 200 125 300...400 | 56...63 1000 800 3aKaﬂ];I(a
25%XTM 200 125 300...400 | 56...63 1000 800 To se
A0XH2MA 200 125 300...400 56...63 1000 800 «
125 80 269...302 50...56 980 780 «
Y nyvwenne +
a30TUpPOBAHUE
CTanbHaa OTNUBKA
3571 JIroboit Jrobas 163...207 - 550 270 Hopmanusauus
45J1 315 200 207...235 - 680 440 VayumeHue
50I°J1 315 200 235...262 - 850 600 «

TpumeuaHHe: NpH CINOLIHBIX JHCKAX konec S M.
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ITpumensiembie COCO0bI YIPOUHEHHS;

1) Hopmaauszauua XapakTepu3yeTcs HU3KOH HATPY30UHOH CMOCOOHOCTBIO, HO
xopotiieii mpupadaTeIBa€MOCTHIO 3y0BeB KOJIEC W COXpPAaHEHHEM BO BPEMEHH TOUHO-
CTH, NOJIY4YCHHON Npu Mexannyeckoi oopadorke. Ctanu — 35, 45, 35J1;

2) yayuuienue XapaKkTepH3yeTCsS TEMM JKe CBOHCTBAMU, UTO M TIPU HOpMalin3a-
UK, HO OOJIBIIEH TPYAHOCTHIO MPH HAPE3aHWHW 3YOhEB M3-3a UX OOJILINEH TBEPIOCTH.
Cranu — 45, 40X, 35XM, 40XH, 45J1, 4011,

3) zaxanxa moxamu evicokoil uacmomst (TBU) xapaktepusyerca cpemHeii
HArPy304HOW CIIOCOOHOCTBIO MPHU HCIIOJIB30BAHUH JOCTATOYHO IPOCTOH TEXHOJIOTHH
U TUIOXOH NMpupadaThIiBaeMOCThIO 3yObeB Mepeadl H3-3a WX MOBBIIEHHOH TBEPIOCTH.
CrietyeT uMeTh B BHJLY, YTO MPH MOAYNsX m < (3..5) MM 3y0 MpOKajMBaeTcsl Ha-
CKBO3b, YTO ACAACT €r0 XPYNKUM. /15 3aKanku Takux 3y0uaThix KOJNEC MOKHO MpH-
MeHATh TBY ¢ camooTnyckoM. HampuMep, anma 3y0uateix koliec KOpoOOK mepenay ¢
MOJIVJIEM 3 MM, U3rOTOBJICHHBIX W3 ¢Tajin 40X, peKOMEHTyeTCA HAarpeB CO CKOPOCTHIO
30°C B cekyHAy B MHAYKTOPE LIMHHOTO THIA ¢ MOCAEAYIOLIECH 3aKAIKON B Macie.
3akanka konec ¢ MoayneM m < 3 zatpyaHeHa. CneayeT Takke UMETh B BHAY, UTO HC-
TOJT30BAHAE TIECTEPHMU, 3aKaJIeHHOH Tipu Harpese TBY, u yayumennoro koseca jaer
O0JIBIIYIO HATPY304HYIO CHOCOOHOCTb, UCM YIIYUILLICHHAA Napa ¢ TOH ke TBEPAOCTbIO
koneca. Takas mapa xopomo npupadaTeIBaeTCA, U €€ MPUMEHEHHE TIPEeANOUYTHTEBHO,
€CJIM HEJIB3 00ECIEUHTh BBICOKYK) TBEPJAOCTh 3yOneR KoJieca. HMcnoibzyemblie cranm
—35XM, 40XH, 50XH, npumencaue yracpoaucThix cTancii tuna 45 HeaonycTrumo;

4) naamennas 3akaaka — 35XM, 40XH;

5) obwvemnasa 3axanka — 45, 40X, 35XM, 40XH,;

6) uemenmauua (HaCHIEHHE TTOBEPXHOCTHBIX CIIOEB KOJIEC YIJIEPOIOM) — C TIO-
CIICAYIOIIECH 3aKaIIKOH TMOBBIIAET TBEPAOCTh PA0OUYUX TMOBEPXHOCTEH 3y0BEB 110
HRC, 58...63, npu rinyOHHEe LeMEHTOBAaHHOTO ¢lod He Oonee 2 Mm. Ilpouecc BHI-
MOJTHEHHA LEMEHTAUMH 3aHWMaeT MHOro BpeMeHH W gopor. Cramu — 20XH2M,
18XIT, 12XH3A;

7) 2azosaa numpouemenmayua — 25XI'M;

8) azomuposanue (Mazkoe) (HaCHINEHNRE TTOBEPXHOCTHBIX CIIOER KOJIEC A30TOM)
00CCMEYNBACT TBEPAOCTh TAKYIO KE, KaK U NPU UEMCHTALMU, HO U3-3a HEOOJbIION
TomuHEl TBepaoro cnos (0,1...0,6 MM) 3y0bs CTAHOBATCS UyBCTBHTEIbHBIMH K TIe-
PETPY3KaM W HENMPHTOJHBIMHU B YCIIOBHAX a0pa3MBHOTO W3HAMMBAHUs. (CTeneHb Ko-
poOaCHUA OPU a30TUPOBAHMM OYCHb MAJla, MOATOMY TAKYIO TEPMOOOPadOTKy neneco-
00pa3HO TPHMEHATh, KOTAAa TPYIOHO BHITIONHHTEL uImH(oBaHue 3yObeB. Cramm —
40H2MA, 38XMIOA wim ee samenntenn 38XBIOA, 38XHOA.

[Ipy mpoexkTHpoOBaHHMH Mepeaauyu clelyeT YUMTHIBATB, UTO YeM &bluie meep-
docme padoueil nogepxHocmu 3y0be8, MemM Gbiiiie OONYCKAEMbIEe HANPANCCHUA U
meM MeHblie paimepsl nepeoayu.

3aroToBKHM I KOJIEC MOJTYYAOT KOBKOH, 1ITaMNOBKOH W JiuTheM. CTanbHoe
IUTHE 00NMAAACT MOHUMKCHHOHW MPOUHOCTBHIO, MOITOMY €ro UCMHONbL3YIOT 00BIYHO JU1s
KoJec OONBIIAX Pa3MEPOB, padOTAMIINX B Mape C KOBAHOW IIECTEPHEN.
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3.2. Bei0op pomyckaeMbIX HAITPSTAKEHHI

Jlonyckaembie KOHTaKTHBIE HanpsuxeHus, Ml Ta, onpeaensitor npu pacuére 3y0-
YaTLIX IEpeJad Ha KOHTAKTHYIO BBIHOCIUBOCTE cornacHo ["OCT 21354-87 oraensho
JUTST TIIeCTEPHH, OTASITBHO JUTS KOJIeca W 3aTeM JUTA TIepeIavm.

JlonycKaeMble KOHTAKTHBIC HANPSDKCHUS TPH PACUETE HA KOHTAKTHYH) BbIHOC-
TUBOCTE onpeaensioT cornacHo 'OCT 21354-87 no dopmyae:

Onlimb ,
GH[):—ZN ZLZRZVZLD Zx, (321)

HMin

TOe O jimp — TPEIEN KOHTAKTHOM BBIHOCITHBOCTH TMOBEPXHOCTH 3Y0OBEB, COOTBETCT-
BYIOIIMH 0a30BOMY YHCIY LUKIOB Hanpsukenuit, Mlla; S,,,,;,; — MEHHMaIbUbIA KO-

ypduument 3anaca npounocru; Zy — KOIPPHUMEHT AQIIOBEUHOCTH, Zj — KO-

(PULMEHT, YUYUTBIBAOUIMX BA3KOCTh CMA304HOrQ Martepuana (0oObIYHO NPUHUMA-
tZ; =1); Zp — ko3pPULHEHT, YIUTHIBAIOIINH HCXOAHYIO MIEPOXOBATOCTh COMPS-

JKEHHBIX OBEPXHOCTEH 3yObeB; Z,, — KOY(HLUEHT, YUUTHIBAIOIIKH BIUSHUE OKPYIK-

HOM CKOPOCTH M 3aBUCSIICH OT €¢ 3HAYCHMS (ero OmpefesiaioT no rpaduky Ha puc.
32.1); Z, — k03)PUUMEHT, YUUTHIBAIOIMEI PA3HOCTL TBEPJIOCTH MATEPUAIIOB CONpsi-

KEHHBIX TTOBEpXHOCTeH 3yObeB; 7, — K03(UIIMeHT, yIUTEIBAIOIIHMIT pa3Mep Koreca.

3HaueHue KO3pQuUUEeHTa Zp NPUHUMAIOT JULL TOro KoJjeca, 3y0bs KOTOPOro
umeroT 0omee TpyOyro MOBEPXHOCTH, B 3aBHCHMOCTH OT MapaMeTpa MIepOXOBATOCTH
nogepxHocti: Zp=1 mpu R, =125..0,63mkm; 7Zp=0,95 nmpu R, =2,5..125mkm,
Zr=09 npn R_=40...10 mxwm.

Kosdduuuent, yuutesaromuii auaMeTp o (cM. pucyHok k tadm. 3.1.1) 3aro-
TOBKH 3y0UaToro KoJieca:

7, =+/107-0,0001d . (3.2.2)
Ipu & - 700 mm npunumaior 2, =1.

B ofmeM MamdHOCTPOSHHH TOUHOCTH M3TOTOBJICHHSA 3yOUaTHIX KoONEC, Kak
MPABHJIO, HE BHITIE KJTACCA TOUHOCTH 7, IHAMETP KOJIeC ocTHraeT Mmakcumym 700 M,
a OKpY»kHasd ckopocTb A0 6 M/c. [loatomy dopmyny (3.2.1) MOKHO KMCIONB30BATH B
YIIPOWIEHHOM BHIE

Culimb
Coup = ~

S H AR

Zy. (3.2.3)

KosddummenT 3amaca mpouyHOCTH S, WHTETPaIbHO YUYUTBHIBAET NPHOIH-

KEHHBIH xapakTep pacuéra. [Tpu oTcyTeTBHH HEOOX O IMMBIX (PAKTHUECKHX CTAaTHCTH-
YECKUX JaHHBIX MOKHO NPUMEHATH CledyIollne MAHUMAaIbHBIE 3HAUSHH: I8 3y0-
4aThIX KOJIEC ¢ OAHOPOAHOHN CTPYKTYPOH MaTepuanas, i, —1,1, ¢ IOBEpXHOCTHBIM

YIPOUHEHHEM 3YOBEB N, 4, =1,2, @ ANA Mepenad, BEIXOA U3 CTPO:A KOTOPBIX CBA3aH C

TAKE/bIMH NOCIEACTBUAMHU, PEKOMELAYETCS S, i, —1,25.
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v lNpu

1,16 | HV< 350
r//
1,12 , A~
//
7 lMou
// ~ /.—"'
i // A
7

56 8 10 12 14 16 18 20 22 v,m/c
Puc. 3.2.1. I'paduk qna onpenenenus koddduimenra 7,

Kos¢pduimeHnr 1oaroBeyHOCTH Zp MOXKHO OINpPENeNuTh 1O TpaduKy
(puc. 3.2.2) unm popmynam, MPUBEACHHBIM HHIKE,

Zy
26

2,2

1.8 |-

14

1.0 ~
08
075

0.005001002004010204051 23 5 1020 3050100200315
N/ Njlim

Puc. 3.2.2. 'padux qya onpenencuus kodpduimenta 2,

Hpu Ny <Nyijim

Zy =6/NHh-m/NK , (3.2.4)
rae N, jim — 0a30BO€ YMCIO LMKIOB HANPAIKEHHMI, COOTBETCTBYIOLIEE IIPEIEIY BbI-

HOCJIMBOCTH MaTepuana; N, — pacueTHOE YUCIIO [IMKIOB HATIPSKEHUN.

st MmarepuanoB OQHOPOOHOM CTPYKTYpHI £, < 2,6, UIsl MaTepPHAIOB C TIOBEPX-
HOCTHBIM yMpOYHEHHEM Z,, <1.8.

Hpu Ng > Ny jim
Zn =29N, 1im /NK >0,75. (3.2.4.a)

bazoBoe 4MCNO LMKIOB HAMpPSKEHUHM, COOTBETCTBYIOLIEE MPEACITY BBIHOCIUBO-
CTH, onpeaesiAroT no rpaduxy (puc. 3.2.3) unu popmyJie

N, jim =30HB>* <120-10°, (3.2.5)

rae HB — noBepxHOCTHad TBEPAOCTh MaTepUaa.
PacueTHOE YKCIO LMKIOB MPU IOCTOAHHOM PEKHUME HATPYKEHHA

Ny =60ncly,, 3.2.6)
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rA€ A — 4acToTa BPAlEHWs KOJEca, MO MaTepHaly KOTOPOro Onpeaensior J0myc-
THMbIC HANPAKEHHA, MUH . ¢ — YHCJIO 3aLCILIeHHH 3y6a 3a 0auH 000pOT Kojeca;
Ly — pacuerHsiii pecypc paboThl niepeaaqn, 4.

[1pr nepemennol Harpyske (MpH HATHYHH LHKIOTPaAMMBI HATPYIKEHHA )

& 7
: i
Ny = 60c Z[T—Jh‘j!} 3 (3.2.7)
i=1\fmax
rae k — 4YHCJI0 PEeKUMOB HArPY:KEHUA, 1; — BPAWAONIMI MOMEHT HA /-OM PeKHME,
HeMm; 10 — MAKCHMANBHBIN BPALIAIONIANA MOMEHT 33 BECh Nepuoa Harpy:xkenusa, Hum;
fl; —4acTOTa BPAILEHHA HA I-M PEIKHME, MHH'1; [; — JIHTENLHOCTh [-0T0 PEXKHMA, 4,
Ilpeden Konmarkmuoi 6bIHOCIUBOCHIN ROGEPXHOCHIL 3V0bEE T [jy . COOTBET-
CTBYHOLIMI Ga30BOMY UMCIY LMKIOB M3MEHEHMs HANPMKEHHIH, ONPEeAeIsioT 110 Bbl-
paxkeHHAM, npHBeaEHHBIM B TaOnuue 3.2.2. B otn opMybl NOACTABAAIOT 3HAYCHUA
TBEP0CTH MaTepuana, BeidOpanHeie u3 tTabauus 3.1.1.

N ;
Ny, MIH. HHEIOE

”

100 o

11

B0 Va

Tih

1]

50

45

1 /-

i /

15 /

20

15

]

100 0 300 401 $00 f00 700 HE

Puc. 3.2.3. ['paduk nnsa onpenenenns 0azoBoro ukcia UHKIOB
nepeMeHbl HanpsKeHud N,

Tabmmua 3.2.2
[Tpenen KOHTAKTHOH BBIHOCTHBOCTH
B 3aBHCHMOCTH OT TepMOXHMH4ecKoi oOpaboTkn 3yOben

= Cpenusa Teep-
Crocod TepMiuyeckoil M P 3

TEPMOXHMHYECKOI 0OpaboTku i o iy i L
creil 3yDbes
Orsicir, HopMann3auns HB < 350 Yraepoaucras v Oy lim = YHB+70
HITH VY HIIEHHE NErHPOBAHHAS
Ty timp = 1V THRC + 200
[lemenTauua HRC 38...50 To e nlimb
H HUTPOLEMEHTALHA
O0BeMHAaZ W ; —_" &
> Tyutimh = 23HRC
HOBEPXHOCTHAS 33KANK HRC = 56 Jlernporannas wlim b
AszoTHpoBaHHe HV 550..750 » G limp = 1050

Ilpamenanne: CooTHOWIEHHE MEKIY TBEPAOCTAMM, BhIpakeHHEIMH B emiHHuax HB, HRC n
HV. onpenenstor no rpaduky (puc. 3.2.4).
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Ilpy 3amaHHO# MOBEPXHOCTH OOCCICUCHMSA KOHTAKTHOM TBEPJOCTH KAYSCTBO
pacueTHOTO 3HAYEHHUS TBEPIOCTH KeaTeTHbHO BEIOMpaTh He MHHUMATBHOE HITH Cpe/i-
HEee 3HauYCHME, a HauboJIee BEPOATHOE:

HB, =HB,, ~to, (3.2.8)

rae HBg,— cpenHee 3HaUCHUE TBEPIOCTH; [ — K0d((PUIIMEHT pUCKa; & — cpeaHee

KBAIpaTHIHOE OTKIIOHEHHE.
TTonaras, uro pazdpoc 3HaYEHHS TBEPAOCTH IMOJUUHACTCS HOPMAIBHOMY 3aKO-
HY pactpee/icHrs, ¢ JOCTATOYHON CTETICHBIO TOYHOCTH HMEEM
HBy), = 0,5(HByyax + HBpyi ): (3.2.9)
o =(HByyay — HByyin )/ 6, (3.2.10)
rae HB,, ... HB,,j,,— COOTBETCTBEHHO MAaKCUMaJIbHOE M MHHUMAIILHOE 3HAYCHUS
TBEpAOCTH (cMm. Tabu. 3.1.1).
Kosdduument pucka onpenensiercs B 3aBUCHMOCTH OT 3HA4YeHHUSA (PYHKIHH

Jlannaca.
D(t)=0,5-F; .. (3.2.11)

rne Fg , =1-F; — BepositHocTh O€30TKa3HON paboThl; P, — 3ajaHHAs BEPOATHOCTD

pecypca padoThl.
B kavecTBe JOIYCTHMMOIO HAIPSKEHUS IIPH HPOSKTHOM U IMPOBEPOUHOM pacye-

TaxX UCIOJIb3YIOT:
IS IPAMO3YObIX HATHHAPUYCCKUX U KOHMYCCKHUX Mepeaady — MUHUMAIbHOE U3
JIOIYCTUMbIX KOHTAKTHBIX HANPSDKCHUI 3yObCB LICCTCPHU O )1 U KOJIECA Oy . OII-

peaeseHnbIx 1o Borpaxenuio (3.2.1) um (3.2.2);
JUIS KOCO3YOBIX, IIEBPOHHBIX W KOHUYECKHMX MEPEIay ¢ HENMPAMBIMH 3yObsIMH —
3HAUEHUs] HANIPSIKEHMS, BBIUUCIISIEMOE 10 BbIPAKEHUIO
Orp =0.45(0 51 + T p2 )= O p i (3.2.12)

Mlla.

[1pu 5TOM J0JIKHO BBITIOTHATECS YCIOBUE Oy < 1,250, 1y LWAITMHIPHICCKUX U

HO

HP1

A€ O yyp pin — MCHBLIC U3 3HAUCHHI O —

Cup <156, min KOHMUECKHX Mepe/ad.

HV
25 35 45 55 65 HRC

850 V

850
/

750

650 /

550

™

450

350
rd

250 -
1

250 350 450 550 650 HB
Puc. 3.2.4. I'paduk cooTHOIIEHHUS TBEPIOCTEH,
BbipaxkeHHbiX B euuuiiax HB, HRC u HV
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HAdonyemumste nanpaxcenun us2ubda, Mlla, onpenendioT npu pacuere 3yOua-
ThIX MEPeaay Ha BLIHOCAMBOCTL npu u3rude cornacHo 'OCT 21354-87 no gopmyne
GFlimb _
T ip =S‘—YN Ys¥np Y, (3.2.13)
L ]-'
rae G jimp — NPEenen BBIHOCAMBOCTH 3yObeB Mpu u3rnde, Mlla; Sy — kosdduurenT
3anaca NpoyHocTH; Yy — KO3 (hHLHEHT NOArOBEUHOCTH, Y5 — onopHblil ko3dduum-

eHT; ¥p — K03(p(PULUMEHT, YUUTBIBAIOLIMHA LIEPOXOBATOCTD NEPEXOAHONH NOBEPXHOCTH,

¥, — ko3ddULKeHT, yUHTHIBAIOLLMI AHaMeTp 3aroTOBKH 3y0uaToro kosneca.
[Ipenen BbIHOCAUBOCTU 3yObeB npu uzrube, Mlla:

0
T rlimb = pjimp il ¥ g¥a¥ 4 (3.2.13 a)

rae 0';9' Jimp — TPEAEN BBIHOCIUBOCTH 3yObeB npu n3rnde, Mlla, coorsercTByOLMH

0a30BOMY YMCAY LUMKIOB HAMPAKEHHH W YCTAHOBAEHHBIA A1 OT HYJAEBOTO (MyNbCU-
PYIOWEro) UMKIA HAMPSKEHWH: OMPeaenaioT B 3aBUCHMOCTH OT crocoda TepMuye-
CKOH MM XMMHKO-TEpMHUeckod obpaboTku no tabnuue 3.2.3; ¥, — kosd-puumenT,

YUNTBHIBAIOIINH TEXHOIOTHIO W3TOTOBJIEHH: MPH BHITIONTHEHWH BCEX YCIO-BHH, Mpe-
AYCMOTPEHHBIX B TEXHONOTWW Y; =1, npu OTKJOHEHMU OT MPUMEUaHUI B TabnuLe

3.2.3 npunnmarot ¥, <1; Y. — ko3pduunenT, yunteisarowmit cnocod nmory-4eHus 3a-
FOTOBKH KOJIeca: A/14 MOKOBOK M IUTaMNOBOK Y, =1, nmpokara ¥, =09, nu-ThIX 3aro-
T0BOK Y; =08: ¥, — Ko>pduuneHT, yInTHBAOWNI BIHAHNE WITH(DOBAHHS Tepe-
XOJHOH MOBEPXHOCTH 3yObeB. OMPEAEAT B 3aBUCUMOCTH OT Cl0c0o0a TepMHUECKOH

UJIH XUMHKO-TepMUUecKoi 00paboTku no tadnuue 3.2.3. /114 konec ¢ HelMgoBaH-
HOH MepexoJHON MOBEPXHOCTHIO 3yObEB NMPHUHUMAKOT Yg =1, ¥; — xo-3dduimeHT,

YUUTBIBAIOLIMHA BAUSHUE AehOPMALMOHHOTO YNPOUHEHUS WU 3NCKTPO-XUMHUYECKOH
00padOTKH MEPEXOAHONH MOBEPXHOCTH, ONMPEACISAIOT B 3aBUCHMOCTH OT ¢nocoda Tep-
MHUYECKON MAM XUMMKO-TepMHUECKOH 00padoTku no tadauue 3.2.3. Hna 3y0uarbix
Kostec 6e3 meopMaHOHHOTO YIIPOYHEHHS WITH AEKTPOXHMUIECKOH 00pa-00TKH me-
PEXOAHOH NOBEpPXHOCTH NpuHUMaOT Yy =1 Y, — ko3(pUUMEHT, YUUTbIBA-IOILUI

CNOCO0 MPUIOKEHHs HArPY3KkH Y4 =1, MpH OZHOCTOPOHHEM MPHIOKEHHH, IPH OBY-
CTOPOHHEM NPUNOKeHUU Y 4 =07
Koadgduuuent aoaroseuHoctu

YN :qh\‘fNF!im > (3.2.14)

: . - 6.
rae Ny j;, — 6a30B0€ UNCIO UMKIIOB HANpshKeHUs: JJid Beex craneil Ny g, =4-107;

Ny — 4NACNO UWKNOB HAaNMPSKEHWIH B COOTBETCTBHH C 3aJAaHHBIM CPOKOM CIyKOBI,
MJTH. LHKJIOB.

Jna 3ybuaTelx KojJeC W3 MaTepuana OJHOPOAHOH CTPYKTYPhl, a TAKKE 3aKa-
NeHHBIX TIpH HarpeBe TBY co ckBO3HOI 3akankoit v co mrmnOBAHHON MEPEXOTHOH
NOBEPXHOCTbIO HE3aBUCUMO OT TBEPAOCTH U TepMooOpadoTke 3yObeB ¢ =6, Toraa
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1<Vy =8N p i [Nic <4. (3.2.15)

JUtst 3y0uarteiX KojieC a30THPOBAHHBIX, IEMEHTHPOBAHHBIX W HHUTPOLIEMEH-
THUPOBaHHBIX ¢ HeuUTUOBaHHOH MepexoJHOH MOBEPXHOCTBIO ¢ =0. B »ToM

ISYN=9JNF]im/A/rK <25. (3.2.15, a)

Ecnu nonyuennoe no dopmynam (3.2.15) u (3.2.15 a) 3nauenue koapduimen-
Ta AOJTOBEYHOCTH MEHBLIEC HIDKHEro Mpeaena Wid Ooablie BEpXHEro, TO ANd Jalb-
HEHTITHX PacueToB HEOOXOANMO IPWHUMATE TIPEIETEHBIE 3HAUCHH,

Hnsa mepegad, padotaommx ¢ pecypcoM Ly = 36000 (OonplmHCTBO peayk-

cIyJae

TOPOB NPHHATBHIX O0bEKTOB 00LLEro MalMHOCTPOeHus), ¥y =1.

Kosddpunumenr Y, [ VUUTBHIBAKOLIWNA TPAJUECHT HAOPSKEHUH U YYBCTBUTENBHOCTD
MaTepuaiia K KOHIEHTPAIMK HarpspkeHuH (omopHbIi Ko3(UIIHEHT), onpeaenseTcs
no qopmyJsie

Yo =1,082-0172lgm (3.2.16)

JUist nepenau 00bEKTOB O0IIEro MALIMHOCTPOSHUS ¢ JIOCTATOUHOH CTCHEHBIO
TOYHOCTH MOKHO TIPUHHUMATh Yg =1.

Koadduunent ¥p y4uTHIBAET MEPOXOBATOCTD NEPEXOIHON MOBEPXHOCTH. s
uuMosanus 1 3y00(pe3epoBanus PU WEPOXOBATOCTH OBEPXHOCTU 2, <40 MKkM
npuHuMatoT Y =1, /s monupoBaHus 3aBHCHMOCTE OT TEPMHUECKOTO YITPOUHEHHS
OPUHUMAIOT: NPU LECMCHTALIMUA, HUTPOLICMEHTAIMU, A30TUPOBAHIY (MTOJIUPOBAHUU 0
TEPMOXMMUUECKOH 00paboTkn) Yp =105, npu HopManuzauum H yNyudllCHUM
Yp =12, npu 3akanke TBY, koraa 3akajieHHbIH €10l NOBTOPSIET O4EPTAHKE BIAIUHbL
MeXxAy 3yObamu Yp =1,05.

KoaddpumwmenT, yunteiparommi uaMeTp  3aroTOBKH 3y0UaToro KoJieca, onpe-
JCISIOT 10 GopMyIIe

Y, =105-0,0001254. (3.2.17)
Koadduuuenr Sy 3amaca npo4HOCTH MHTErPAIbHO YYHTBLIBACT NPUOIUKEHHbIH
xapakrep meroaa pacuera. B rabimue 3.2.3 npueeAeHBl 3HAYEHUA S B 3aBUCHMOCTH

oT crniocoba TepMuteckoii 00paboTku. AHAM3 3HAYEHHH KO(DDHUITMEHTOB, BXO/ISATITAX
B ¢opmynsl (3.2.13) u (3.2.13 @), noka3plBacT, YTO NpPU MPOCKTUPOBAHMU MEpeaay
IUTA  TOTYCTHMBIE HAMpsbKeHHUA M3ruda ¢ AOCTAaTOYHON TOYHOCTBIO MOJKHO OTpere-
JIATh 110 YNPOIIEHHOH hopmyre

0

(o] ,
I limb

D f
PesympTaTel pacueTa o yOpOIIEHHOH GopMYyITe He MOBIHAIOT Ha HAZEKHOCTE H
MPOYHOCTh TIPOSKTHPYEMOH TEPEIAUM.
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Tabnwna 3.2.3

[1pubnuskeHHbIE 3HAUEHUA O'gh.mb, Yo, Yy, S (TOCT 21354-87)

g ]
Crocod Tepmuue- TrepnocTs .
Cradh CKOIl HJTH TEPMO- | aKTHBHOH MO~ | &,y . y % y ok g
XHUMHYeCKOH 00- BEPXHOCTH MTla & 4 d
paboTKH 3yObeB
Yrnepoaucras u ne-
rupoBaHHas, cogep-
swatag donee 0,15 %
yraepona (Hanpumep,
Mapok 40,45 1o Hopwanusauns, | o ssopyp | 17508 | 11 | 1113 | 1.7
FOCT 1050-88, a- yayatienne
pok 40XHZMA,
18X2H4BA no
TOCT 4543-71%)
JlerupoBanubie cra- | OObeMHaa 3akan-
M, ¢ 0.4...055% K& ¢ NMPUMEHEeHH- 09 | 105 115
yrnepoaa (40X, eM cpeacts npo- | 40...55 HRC 580 e | Ty s | LT
- 0,75 | 1,1...1,2
40XH u opyrue no THB  00€3yrnepo-
[OCT 4543-71%*) SKHBAHUS
Jleruposannas, co- -
OObemnas 3akan-
nepxamas 1% Huxe- .
75 (40XH, KA MpH BOSMOXK- | 4o gsppe | 500 | b= | Al by
50 XH u 1pyrue 1o HOM 00e3yrnepo- 0,8 1,1...1,2
FOCT 4543-71%) JKUBAHUH
[Tpouas neruposan- | OGbemHas 3akan-
Has (Mapok 40X, Ka MpH BO3MOX- 1 1.1...1.3
40X DA no HoM obesyrnepo- 45...55 HRC 460 038 1.1...1.2 L7
[OCT 4543-71%*) SKHBAHUH
700...950 HV | 200+12
Conepixatas ano- 550... 750 HV | HRC
MHHHH AzoTupoBaHHe (mns cepaue- (zns — 1 1,7
lj;[poqaﬂ BHHBI cepaLe-
eTHPOBAHHAS 24,40 HRC,) | susisi)
IeMeHTauua B | 65
cpenmax ¢ HEKOH- ’
TPONHPYEMBIM YT-
JIEPOIHBIM TIOTEH-
LHATOM H 3aKaJIKe
JlernpoeaHHbIE CTAIH ¢  TIPHMEHERHEN N 08 | 1L1..1.2
BCEX MAPOK CEC,E[CTB npotue | 56...63 HRC 800 0.65 | 1.15. 1.3
00e3yrNepoKuBa-
HUs, AOQCTUTaeTest
comepxaHue  yr-
jJepoma Ha no-
BEPXHOCTH
04...1.4%
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Oxonuanne T1a0m. 3.2.3

JlerupoBaHHbIE CTa- HutpoliemeHntanus

JIU, He cofepka-iue | (KOHIEHTpallusi Ha

MomoIeH (Mapok MOBCPXHOCTH o 1.05...1.1
25XI°T, 30XIT, 35X | 0,7...1 % vraepo- 57...63 HRC 750 0.75 1.1...1.,35 155
u ap. no F'OCT na um 0,15..05 %

4543-71%) azora)

Mpumeuanune:* J[anHbple B 3HAMEHaTesie MPHHHUMAIOT, €CIHM HE TFapaHTHPOBAHO OTCYTCTBUE
LTUPOBOUHBIX MPHKOIOB, MUKPOTPELUHH HITH OCTPOH 1IH(OBOUHOH CTYNEHbKH.

** JlaHHBIE B 3HAMEHATENE MPHHUMANOT IS 3y0UaThIX KOJEC, YIPOUHSIEMBIX IPOOBID HIH PO-
JUKAaMU NOCI€ NTH(OBAHKA ¢ 00pa3oBaHueM CTYTIEHBKH HA MEPEXQ/1HON NMOBEPXHOCTH,

3.3. Pacuer mumHAPUYECKHX 3y0uaThIX nepeaay

He¢xo/iHbIe JaHHBIE MPH 33/JaHHOM CXeME nepeaadd (noJlyuyeHbl W3 KHHEMa-
THYECKOro pacuera NpuBoaa).

75 — Bpamaromyit MOMEHT Ha kostece, H-m;

A5 — 4acTOTa BPALIEHUs Koseca, 00/MuH;

1 — NepeaaToyHOe OTHOLICHHE,
L — tpedyemblil pecype (Bpems padoTsl), u;

BWJl Iepeaaun (npsamo3ydasn uin koco3ybas);

LHUKIIOrpaMMa HarpyKeHHs,

XapakTep NPOU3BOJACTBA — €UHHYHbINA, MEJIKOCEPUHHBIA, KPYTHOCEPUUHBIHA.

Hpoexmubstit pacuem Ha KOHMAKMHYIO 6bIHOCIHEOCEb

B x01e mpoekTHOro pacueTa 3aKpBITHIX MPAMO- H KOCO3yOBIX 3yOUaThIX Mepeaay
VYCTAHABJIMBAIOT TIPEJIBAPHTEIIBHBIE PA3MEDPDI TIEPEIaUH.

1. Beibupatot matepuan u cnocod odpadorku (m. 3.2.1).

2. PaccuuTHIBAIOT JOMyCKaeMble KOHTAKTHBIE HATIPSKEHHUA M HAMPSLKESHHA W3TH-
0a (1. 3.2.2).

3. OmpemensitorT K03(QQUUHEHT OTHOCHTENBHOM WIHPHHBL KOMEC Yp, =b,,/d,, .

DToT mapaMeTp BRIOHPAIOT B CASAYIOWINX Mpeaenax: IS Kojec W3 YIYULIeHHbIX CTa-
JcH npyM HCCHMMCTPHUYHOM PacCloJIOCHHN OTHOCHUTCJ/IbHO OIIOp IIPHHHMAaKOT
Wpe =0,315...0,4, 13 3akaneHHbIX CcTANICH MTPU TAkOM ke pacnonoxenun 0,25...0,315;

JUISL OOBIX KOJIEC TIPH CHMMETPHUYHOM PaCcIiOIoKEHHH oTHOCHTETRHO onop 0.4.. 0,5,
s weBpoHHbix kojee 0,6..0.8; naa nepeaBuiKHLIX IICCTEPeH KOPOOOK nepeaad
Wpe =01...0,2.

4. Onpeacisiior MeKOCCBOC PACCTOAHUE NCPEAAUM.

[To TOCT 21354-87 cHauama BBIYMCIIAIOT OPHEHTHPOBOUHOE 3HAUCHUE MEKO-
CEBOTO PACCTOSTHUSI, MM,

2 2
iy = Koyl + T2 [P 3002y ) (3.3.1)
rae K, pacueTHblil koadduument; And npaMo3yoeix nepenau K, =495, 114 xoco-

3yObiX W weBpoHHBIX K, =430, 1 — mepegarouHoe yncno, 7, — BpallAIIAA MO-
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MeHT Ha konece, Hm; Kyp  koodpuument, yuntbiBalonmii HEpaBHOMEPHOCTD pac-

MPE/ICJICHNAS. HATPY3KH MO JJIMHE KOHTAKTHOM JInHUK, 1Ipn npoekTHOM pacuere npu-
aumaroT K, 8= L1...12 (mMeHplliee 3HAUYCHHWE TPW TBEPIAOCTH MaTepHajia KoJeC

HB <350, Oonpmee - mpu [B>350), Oup — JOMYCTUMOE KOHTAaKTHO®

Hanpsikenune, MITa (n. 3.2.2).
[Tonmyuennoe 3Hauenne a,, okpyriawT no (TOCT 2185-66%) mo Gmmkaiitmero
YKUCIA W3 PSJIOB, UMES B BUJLY, YTO 3HAUCHHUS IEPBOTO Psi1a MPES/UTOUTHTEIbHES

1-ii pan — 40, 50, 63, 80, 100, 125, 160, 200, 250, 315, 400, 500, 630, 800;

2-# pax — 140, 180, 225, 280, 355, 450, 560, 710, 900.

5. IlpuHMMAIOT HOPMaNbHBI MOAYNb M, MA NPAMO3YOBIX mepenad (OH ke
ABJACTCSA OKPYKHBIM MOIYJIEM 77, ) B 3aBHCUMOCTH OT d,,: UT HOPMAIH30BAHHBIX
WU yAy4dlIeHHbIX Konec my, =(0,01...0,02 Ja,,, ana konec ¢ 3aKancHHbIMU 3yObAMM
m,, ={0,016...0,0315 )a,, . BerdpanHOe 3HaueHHEe MOAYIA OKPYTIAIOT 10 Omimkaifiero
cranpaptaoro (IOCT 9563-60%%), umes B BUjly, 4TO 3HA4YeHUsA 0€3 CKOOOK npenou-
tatenbHee: 1; 1,25; 1,5; (1,75); 2; (2,25); 2,5; (2,75); 3; (3.25); 3,5; (3,75); 4; (4,25);
4,5:5;,(5,5); 6; 6,5, (7), 8: (9), 10; (11); 12

Hna npAmMo3yObIX mepefad ¢ HeNbl0 COXPAaHEHUA CTAHJAPTHOrO 3HAYCHHA d,,
MOOYJIb HEOOXOOUMO HA3HAYaTh KPATHBIM 3TOMY 3HAUCHHIO.

6. OnpenendOT Uncia 3yObeB MECTEPHHU W KoJleca:

JUIst npAmMo3y0bIX nepeaay
Zs =2a,[m; Z)=Z5s flu+1); Zy =Z5 - Z; (33.2)
AN Koco3yObix nepeaay
Zs =2ay,cosf/my,, (33.3)
rjie Zs — CyMMapHOE YHCIIO 3YOBEB WIECTEPHU M KOJIeca;, 3 — yrojl HaKJIIOHA 3YObEB,
rpa.

IIpenBaputensHo mpuauMatoT f = 8...20°. HukHee 3HAUeHWE OTrpaHHYEHO C
LEeNbIo 00CCneUCHUA MUHMMYMA JABYXNAPHOro 3alCIUICHUs, BEPXHES — BO W30CIKaHUE
Gonbmx ocesbiX cHiL. st mespoHnbix kosiee B = 25...30° (40°),

Ilonyyeunoe 3Hauenue Zy OKPYINIAIOT A0 OMKaHINEro LENOoro 3HayeHus u
YTOUHSAIOT YIroJ 3yObeB

Zym,

B =arccos (3.3.4)

2ay,
B 5ToM ciyyac coXpaHuTesa CTanAapTHOC 3HAUCHUE MEKOCCBOTO PACCTOAHMA.

Jist KOCO3yOBIX KOJIEC YMCIIO 3YObEB IECTEPHH =, TIPH HEKOPPHUTHPOBAHHOM

1 mrint

3aLCIICHUH BLIOMPAIOT U3 YCJIOBUA
Zimin 217cos” B (33.5)
7. Janee onupeaessifoT OCTaTbHBIE TEOMETPHYECKHE TTAPAMETPHI.
e [Ipu HeKOpperHpOBaHHOM 3allCIUICHUH ISITUTEIbHBIE THAMETPHI, MM, COOT-

BETCTBEHHO HIECTEPHH M Kosieca (puc. 3.3.1) ¢ TOUHOCTBIO IO COTHIX JI0JICH BBITHC-
JA0T 1o hopMynam
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dy =dy =zymy, [cos B, (3.3.6)
dy=dyn =zom,fcosf.

Puc. 3.3.1. 'eomeTpuueckue napaMeTpsl LWIHHAPHYECKOH 3y0uaToi nepenaun

e 3arem [MPOBCPAKOT MCHIOCCBOC PACCTOAHHKE!
a,, =05(d,g +d,n). (3.3.7)
o [llupuna koneca, MM:
by =b,, =Wpaa,, (3.3.8)
rae b, — pabouas wnpuHa BeHua 3y0uaToro Koneca.

Jna koco3yOeix nepesiay HeoDX0AMMO NMPOBEPATHL VCIIOBHE
25m
b, = u

- sinf

[Lnpuny wectepHan H; NPHHAMAOT NPAOITAIATENBHO HA 5 MM Oorblle WHPHHBL by, ©

(3.3.9)

LE/IbH KOMIEHCALIHH BO3MOMKHBIX NOTPEIIHOCTEH cOOpKH,

e Jlnamerpel OKPYKHOCTEH, MM, COOTBETCTBEHHO BEPIIMH M BNAJAWH 3YOBEB
LIECTEPHH:
dgy =dy +2my,;
d gy =dy) —2my,. (3.3.10)
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o JluameTpbl OKPY’KHOCTEH, MM, COOTBETCTBEHHO BEPLIMH U BOAAMH 3YObeB
Koaeca.
dgo =dyo +2my,
df2 =d\,» —2m,. (3.3.11)

[locre BbIMONHEHHA NPOEKTHOrO pacueTa, YUMTbIBAA, UYTO OCHOBHbIM BHIOM
Pa3pYIICHNA 3aKPBITBIX 3yOUaTeIX Tiepenay ABIAETCA YCTAIOCTHOE BBIKPAIWBAHHE
(MUTTUHT) NOBEPXHOCTH 3yObeB BOJIM3M MOJKOCHOH JTUHHH, NEPEXOAAT K MPOBEPOU-
HOMY PacyeTy HAa KOHTAKTHYIO BBIHOCAMBOCTb,

1Iposepounstit pacuem Ha 86IHOCANBOCHIb NO KOHMAKMHBIM HANPAICCHUAM
Cornacno I'OCT 21354-87 3T0T pacueT BLIMOIHAETCSA N0 YCIOBHIO

Gy =00 Ky SGHp. (3.3.12)

KontaktHoe Hanpsikenue, MIlla, 0e3 yuera JAONOJHUTENBHBIX HAIPY30K
(Ky =1)

Cuo =Lp7H g SOups (3.3.13)

rae Z; — ko3(pHUNEHT, YUHTBIBAIOLMH MEXAHHIECKHE CBOHCTBA MATEPHANIOB CO-
npsikeHHbIX 3ybuarhix konec, MIla: ans cranmn Zp =190Mlla; 7y Ko3du-

LUEHT, YUUTLIBAIOWUE (POPMY CONPAKSHHLIX NOBEPXHOCTEH 3yOLER B MOIOCE 3alen-
neHus; Z,  KOdDPUUMEHT, YUUTHIBAKOIIUHA CYMMApPHYIO ATHHY KOHTaKTHBIX JMHMIA]

Iy oxpykuas cuna, H: 15 =275 /d, .

Ko3dduumenTt, yauTsiparoimmit ¢GopmMy COTIPAKEHHBIX MOBEpXHOCTEH 3yObEeB B
MOJIKOCE 3aLEIUICHHS:

(3.3.14)

rae o, — yroJl 3aLenieHus, rpaji.

[pu a; =20°

L

3.15)

Zy =25cos . (

Koadpduuuent 7, pekomeHayeTcs onpeaenars no GopMyiam:

Z.=Jld-¢, )3, (3.3.16)

JUISL TIPAMO3YOBbIX KOJIEC

JUT KOCO3YOBIX KOTTeC

Z. = Ve, . (3.3.17)

rne &, — KodQduuueHT TOpUEeBOro nepekpbiTHs 3y0Obes, ONpeuesseMblii 110
BbIPAXKEHUIO
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Eq =|188-32 i+L cosf3. (3.3.18)

2 )

KosdhdpuumeHT HArpy3Ku B 30HE KOHTAKTA 3yObeB:
Ky =K KupKyyvKpg . (3.3.19)

rre K4 — ko3pdHUMEHT, YUNTHIBAIOIMH BHEIIHIOK IHHAMHYECKYIO Harpysky,
K 4 =1, ecnu B uuKnorpaMMe y4TeHbl BHELIHHE HArpy3kH; B APYTHX ClIydadx HeoO-
XOAMMO UCMONL30BATL Aauubie Tabmuy 3.3.1, 332, 333, Kyg  xooddunuenr,
VUUTHIBAKOIIAA HEPABHOMEPHOCTE PACTIPe]CNIeHUs HArPY3KH MO AJIWHE KOHTAKTHBIX
TMHAR. 3HaueHne Kypg BBIOMPAOT B 3aBHCHMOCTH OT TBEPAOCTH TOBEPXHOCTH 3y0b-
B, LIMPHHBI KOJIEC W cXeMBbl nepeaay (eM. puc. 3.3.2); Ky, — ko3pdurenT, yuuTsl-
BAIOIMI BHYTPEHHIOW [AMHAMMYECKYIO HArpys3ky; Kp,  KO3hdpHUMEHT, yunThbl-

BAIOIIMH pacrpeaciacHud Harpysku mexay 3yopamu (I'OCT 21354-87). nns npsmo-
3y0bix nepesay Kz, =1, Ui K0co3yOblX M IUEBPOHHBIX 3Hauenue Kz, onpenens-

10T N0 rpaduky (cm. puc. 3.3.3).

Tabmmua 3.3.1
Kosdpduuuent K BHElIHEH AMHAMUUYECKON HArPY3KHU
NPH pacyeTax Ha YCTaJIOCTHYIO MPOYHOCTh

Pexxum 3Hauenue koadpuimenTa K mpu pexHMe HArPYKeHHs BeAOMOi
HArPYKEeHHs MAalHHBbI
IBUTaTENs
PaBHOMEPHOM | ¢ Manoi co cpenHei CO 3HAYMTELHOM
HEPaRHO- HEPaBHO- HEPaBHO-
MEPHOCTBED MEPHOCTBIO MEPHOCTBIO
Pasnomepubrit 1 1.25 1.5 1,75
C manoii 1,1 1,35 1,6 1,85
HEPABHOMEPHOCTBID
Co cpenHeit 1,25 1.5 1,75 Cerilze 2
HEpaBHOMEPHOCTEIO
Co 3Ha4uTENLHON 1,5 1,75 2 Csbiue 2,25
HEpaBHOMEPHOCTEIO
Mpumeuanue: 1. TabnuuHbie 3HAYEHHUS PABHBI OTHOLUIEHHK) IKBUBANIEHTHBLIX HATPY30K K HO-
MHHAaIbHBIM H PAclIpoOCTPaHIIOTCs Ha Iepenau, padoTaroinye BHE pe30HaHCHOI obnacTH.
2. Ilpu HaMUYHK B TIPHBOAC THAPABIHICCKUX H YIPYTUX My(PT, 1eMndupyromux koaedbaHus,
TadnuuHBIC 3HaUCHHS Ko3ddguinenta Ky MoryT ObITH yMeHEIIEHBI Ha 20...30 % mpu ycno-
BuH, 4to ;= 1. 3. Jpurareny v mMawmHbl, padoTamomme B yKa3aHHbIX 34eCh PeKMMax, repe-
yuchiensl B rabnunax 3.3.2, 3.3.3.
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Tabnuya 3.3.2

XapaxkTepHBIE PEKUMBI HATPYIKCHHUA IBUTATEIICH

Peskum HarpyxeHus Bun gpurarens
DNeKTPOABHTATENE, MAPOBBIE U Ta30BEIe TYPOHHBI MPH
PasHOMepHBbIi CTAOMJIBHBIX PEXKUMAX IKCIUIYaTaUuu M HeOONbLINX

MYCKOBBIX MOMEHTAX

I'uppaBanueckue ABUraTenu, NapoBbl¢ U razeBbIC TYpP-
C Masnoil HepaBHOMEPHOCTBIO Ounbl Npu OOJBIIMX YACTO BO3HHKAKLWIMX TYCKOBBIX
MOMEHTaxX

MHOroUHAWHAPOBLIH ABUraTeb BHYTPEHHEro Cropa-

Co cpenHeil HEPABHOMEPHOCTHH) s

Co 3HauuTeNbLHOH HepaBHOMEPHOCTRIO | ONHOUMNHHAPOBBIH NBUraTe b BHYTPEHHEro CropaHms

Tadbnuua 3.3.3

XapaKTeprle PEKHUMBI HATPYKCHHUA BCAOMBIX MalllHH

Pexxum HarpyxeHus Bua pabouyeit mamnHel

INEKTPUUECKHI TEHEpATOp; PaBHOMEPHO paboTaroluune
JIEHTOYHbBIE W MNACTHHYATLIE KOHBEHEpPEI; JIerkHe Nodb-
€MHUKH, YIaKOBOUYHbI€ MallUHbl, BEHTUIATOPbLI, nepe-
PaBHOMEPHBIIT MellIHMBaKllHe YCTPOHCTBA M MELUAjKH A71s BeLlecTB
PABHOMEPHOI MIOTHOCTH, TYPOOKOM-TIPECCOPBI, JTETKHE
LeHTPU(YTH; MEXaHH3MBI ¢ BPALIAK IHMICS ACTATAMH

HepaeBHomepHo paboTaroiune NeHTOYHbIE W MNACTHHYA-
Tble TPAHCMOPTEPDI (AN WTYYHBIX MPY30R), LIECTEPEH-
Hble ¥ POTALMOHHLIE HACOCHI, MNMaBHble NPUBOAbI CTaH-
KOB, TSXeNble MOABEMHUKHM, MeXaHW3Mbl KpPaHOB C
C Manoii HepaBHOMEPHOCTBK) BPALAIIUMUCA ATANAMH, TAXKENBIE LEHTPU(YTrH,
NEPEMEIIMBAKIINE YCTPOHCTBA M MELIANKM INIA BE-
LECTB NMEePEMEHOH MIOTHOCTH, MOPILIHEBBIE MHOTOLH-
JUHAPOBbIE, THAPABINYECKHE HACOCHI, SKCTPYIAEPhI; Ka-
JaHAps!

DKCTPYLEPBhl; MEIIANKH C NPEPBIBAIOLIMMCS MPOLECCOM,;
Jerkue LapoBble MeNlbHULbL, AeperooOpadaThipaoLLe
CTaHKH, OJHOLMIMHPOBbIE MOPLIHERbIE HACOCHL, NMOAb-
CMHBIC MALIWHBI

Co cpenHell HEPABHOMEPHOCTHE}

JKCKaBaTOpbl, Yepnajku (MPUBOAbI KOBLUEH, LeNHbIX
YEPNANAOK, FPOXOTOB), TAKENbIE LIAPOBLIE MENbHULBL,
Co 3Ha4UTEILHOM HEPABHOMEPHOCTBE) | PE3HHOCMECHTENH, APOOUIKH, KY3HEYHBbIE MALIUHBIL,
TSKENble NO3WPOBOYHBIE HACOCHI, POTAUMOHHBIE Oypo-
Bbl€ MalUWHbI, OPHKETHBIE MPECChI

PekoMeHayeMbIe CTEMEHU TOUHOCTH M3rOTOBNICHUA 3yOuaThiX Mepeaay B 3aBUCH-
MOCTH OT UX Ha3HAYEHHA W OKPYKHOH CKOPOCTH yKa3aHbl B Tabnuue 3.3 .4.
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COOTBETCTBYIOT IEpeadyaM Ha cxemax; Oonee Tounoe onpenenenne K 1 K pp
no ['OCT 21354-87.
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Koxpduunent Ky, YUUTBIBAOWMA BHYTPEHHIOD AWHAMHYECKYK) HArpy3Ky,

TPH HEOOXOANMOCTH TOYHOTO pacieTa PeKOMEHIYETCA OnpeaenaTs no gopmyse
Ky, =1+WHv/er , (3.3.20)
rae Wy, — yHdenbHas OKpyXHas AMHamu4eckasd cuna, H/mm, W,p — pacuerHas

YACNbHAA OKPYIKHASA CUJA B 30HE HAMOOJbLIECH €€ KoHLEeHTpauuu, H/mm.
VY neneHas oKpy KAHAA AWHAMHYeckas cuna, H/mMm:

Wiy = 8,80vAlay [it (3.3.21)
rae 8, — Ko3(hpULUMEHT, YUUTHIBAIOLLMIA BIHAHKE BUAA 3y0UaTO nepefayd U MOAM-
dukauuu npoduns ronosok 3yobes (Tabn. 3.3.5), gy — ko3pduuMEHT, yUHTbIBAIO-

1M BJIMSIHME PA3HOCTH LLIArOB 3allenJieHus 3yObes lecTepHu U koneca (1adn. 3.3.6);
V — OKPY’KHAdA CKOPOCTB, M/C, d,, — MEKOCEBOE PACCTOAHUE, MM; % — MEPEAATOUHOE

YHCJIO.
Tabnuua 3.3 .4
PekomeHayeMble CTENEHN TOMHOCTH U3rOTOBJICHHA 3y0uaThiX nepenay
Bun nepenaun CTeneHb TOYHOCTH H3MOTOBJIEHHS NEPENAYN NPH OKPYKHOH CKOPOCTH M, M/C
a0 5 5.8 8...12,5 cBbile 12,5
Hunueapuyeckas:
npsamozydas 9 8 7 6
Koco3yOast 9 9 8 7
Konunueckas:
npsamozydas 8 7 - -
C KpPYrOBbIMH
3yObaMHU 9 9 8 7

Tabnuua 3.3.5

3Hauenne kodddulreHTa o,

TBepaocTs MOBEPXHOCTER 3y0b- Bus 3y6bes S,

eB no Bukkepcy

HIV7 <350 unu [Tpsimble 6e3 MoaubHKaLUHH FOJOBKH 0,06

Hl> > 350 [pambie ¢ moaudukauueii ronoBKH 0,04
Kochle 0,02

HV>350mu [psamblie 6e3 MogndHKaUHH FOJOBKH 0,14

Hl', >350 IMpamble ¢ MoauduKaLeil roNoBKH 0,10
Kochle 0,04

Tabnwma 3.3.6

3rauenue ko prureHTa g

Monynme  m, &£, IPH CTENEHU TOYHOCTH U3TOTOBJCHUS NEPEAaUH
MM no HopMam nnaBHocTH  (TOCT 1643 — 81)

5 6 7 8 9 10
Ho 3,55 2,8 3.8 4,7 5,6 7.3 10
Cabllne 3,55 3.1 4.2 5.3 6,1 8.2 11
Ceoie 10 3.7 4.8 6.4 73 10 13,5
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Ecau 3naueHuss Wy, , BblunciieHHble N0 dopmyne (3.3.21), npepbllaOT npe-

AeNbHbIE 3HAUEHHs, YKa3aHHble B Tabnuue 3.3.7, To clieyeT NPpUHUMATh NpeaeiibHbie
3HAUYEHUA U3 TadAULbL.
Tadnwua 3.3.7

IMpenensuple 3HAUEHUA Wy, U Wy, , HiMm

Monyne s, W, W, npu creneHn TO4HOCTH H3TOTOBJIEHHS Mepenayy
MM no HopmaM naasHoctd (TOCT 1643 — 81)

5 6 7 8 9 10
Ho 3,55 835 160 240 380 700 1200
Cepimie 3,55 105 194 310 410 880 1500
Csbiwe 10 150 250 450 590 1050 1800

PacueTHasa yaenbHad OKpyskHas cuiaa B 30He e€e HauOoablled KOHUEH-
Tpauuu, H/mwm:
Wy =17 K 4 /by .
Hna pacueros 3y0uathix nepeaady 00beKTOB O0LIEr0 MAITHHOCTPOSHHUS € JOCTA-
TOUYHOH TOUHOCTbIO MOXKHO HCMONb30BATh 3HAUECHUA KodpduuuenTor Kz, , yKazaH-

Hble B Tadauue 3.3.8.
Tabdbnuuoa 3.3.8

3HaueHuA KO3(DPULUEHTOB HAMPY3KU Ky, U Koy

Crenenb | TepaocTs K | Ky
TOYHOCTH | MOBEPXHOCTCH TIPU OKPYIKHOI CKOPOCTH V, M/C
H3TOTOB- | 3yOBEB
JeHHS ] 5 10 15 20 1 5 10 15 20
nepegadu
HB1<350 mom | 1,03] 116 1.32] 1.48 | 164 1,06 1.32] 164 ] 1,96] -
HBy> 350 1,01]| 1,06| 113 | 1,19 | 1,26] 1,03 | 113 1,26 | 138 1.51
6 HB> 350 u 1Lo2] 110] L20] 130 | L40] 102 L10] 1,20 1.30] 1,40
HBy> 350 1.01| 1Lo6| 1,08 | L12 | 116 1.01| 106 1,08 | L12| 116
HB<350 unu Loal 1L20] 140] 1,60 | 1.80| 1,08 ] L40] 1.80] - | -
, HB»> 350 1,02| 1.08| 116 | 1,24 | 1.32] 1,03 | 1.16| 1,32 | 1.48| 1.64
HB> 350 u Lo2| L1z t2s| 137 s | Lo2| 2] L2s| 1,37] 15
HBy> 350 1,01] ,05| 1,10 | 1,15 | 1,20| 1,01 | 1,05| 1,10 | 1,15 | 1,20
HB\ < 350 uan 1,05 1,24 1,48 | 1,72 | 1,96 | 110 | 1,48] 1,96 | - | -
q HB>> 350 1L02| L10| L19 | 1,29 | 138 1,04 | 1,19 | 1,38 | L.58| 1,77
HB> 350 u 1.03] L15] 130 145 160 1,03 | L15] 1.30] 1,45 1,60
HBy> 350 1,O1| 1,06| 1,12 | 1,18 | 1,24| 1,01| 1,06 1,12 | 1,18 1.24
HB1<350 wmu | 1.06| 1.28| 156 | 1.84| - [ 111]1356] — | - |-
o HB»> 350 .02 LIT| 122 | 1.34 | 1.45] 1,04 | 1.22] 1.45| 1.67
HB> 350 u Los| 117 135 152 | 70| o3| L17] 1.35] 1,52 1,70
HEB>> 350 1,01| 1,07] 1,14 | 1,21 | 1,28] Lol | 1,07 1,14 | 1,21 1,28
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Puc. 3.3.3. ['paduk ans onpenenenus kodpduumenrta Ky, 11 KOCO3yObIX H WIEBPOHHBIX Iepeaad,

a TAKMKC KOHHYCCKHX NIepcaay ¢ KPpYroBeIMH SY6BHMI/I (I_IHCbpr COOTBCTCTBYROT CTCIICHH
TOUYHOCTH nepenatm)

Ecnu Harpyska nepeaayu no KOHTAKTHBIM HanmpsbkeuusM Boiiie 10% umu nepe-
rpy3ka Gomee 5%, TO HEOOXOOHMO CKOPPEKTHPOBATEH IIHPHHY KOJEca, MEKOCEBOE
PACCTOSTHHE MJTH TIPUMEHUTH JIPYTOH MaTepuall.

ITpogepounsiii pacuem Ha KOHMAKMHYI0 RPOYHOCMb RPU REPEZPYIKAX
B sTom cnyyae npu JEHCTBUYA MAKCUMANLHOR HATPY3KU 1 e -

(3.3.22)

Haubonbiee B Te4eHWE 3a/1aHHOTO CPOKA CyKOBI KOHTAKTHOE HANpsKEHUE
OIPEAENAIOT MO hopMyITe

O-H max < O-[) max -

> . 1 maxKH max
Hmax —9n : >
IyKy

rae Kg e — K02(pdunuenut varpysku, onpeacaseMblii opu 77, -

(3.3.23)

HlorycTHMOC NPEAENBHOC HANPAKCHUE O 4, gy TPUHUMAIOT B 3aBUCUMOCTH OT

Croco0a XUMHKO-TEPMHUIECKOH 00padoTki 3yduaroro kojieca:
JUTs 3yOUaThIX KOJIEC, MOJABEPTHYTHIX HOPMAJTA3AIHH, YIIVUIIIEHHIO, 00BEMHOH
3aKaiKe:

O up max = 2807 ; (3.3.24)
AJ15 3)/61)65, NOABCPruyYTLIX INCMCHTALIMHK HJIH KOHTypHOﬁ 3AaKAJIKC!
G 1p max =44 HRC (3.3.25)

AJ1 A30TUPOBAHHLIX 3YObLCB:
3HV . (3.3.26)

Tup max =

IIpoexmuatit pacuem Ha 8bIHOCAUBOCHIL 3YDbe NPU U3ZHDE
B npouecce 3Toro pacuera onpeAessoT pa3Mephbl 3aKpPhIThIX 3y0UaThiX nepeaad,
Y KOTOPBIX TBEPIAOCTE Komec /18 > 350, n OTKpBITBIX 3y0UarsIX nepeaau.
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Hcxoanple  paHHble  And  pacdeTa: LUKIOrpaMma  Harpy:KeHus, napamerp
Wpd =Dy [diy] MM MEKOCEBOE PACCTOSHHE dy,. ) YHCIIO 3yObEB IMECTEPHU Z1; Yroi

HaKIoHa 3y6a f3; koa(HUMEHT OceBOTO NIepeKpeITHA (£ > | wi £g <1); MaTepnan

1 TBEPAOCTH pabOvYHX MOBEPXHOCTEH 3YObEB.
IIpu npensapurTenpHblX pacuerax napaMerp ¥p,; MOKHO [PUHUMATL 110

tabmuue 3.3.9.
Tabmuia 3.3.9

Pexomenryemere 3HaUEHUSA W/ py = by, [y

i/ pj OPH TBEPAOCTH PADOYHX NOBEPXHOCTEN 3yOheB
Pacnionokenue kojeca HB, < 350 HB; > 350, HB,> 350
OTHOCHTEJIBHO OMOp wm HB, < 350
u HB, <350
CummerpuydHoOe 08...14 04...09
HecuMMeTpHIHOS 1.6...1.2 0.3...06
KoHconsHoe 0,3...0,4 0,2.,.0,25

Uucno 3y0beB HIECTEPHH PEKOMEH/1yETCs BbIOMpATh B nipeaenax zyp =17...25.
PacueTHoe 3HaueHWe MOIYIA NPH 3aJaHHOM TapameTpe Yy, OTNPeAensaoT no dop-
MyJe

hK g v,

my, =K, 1 (3.3.27)
Z1Y¥bd O FPI

roe K,, — pacueTHbld ko3(pHumenT: na npaMo3yosix nepenau K, = 14, nng koco-
3yObIX MpU €3> 1 W mWeBpoHHBIX mepenad Ky, = 11,2; ang koco3yobix npu £g < 1
nepenad K, = 12,5; 7} — Harpy3ka Ha WIeCTEpHIO, K B~ KOA(MpHIIHEHT, YUHTHI-
BAIOIMH HEPABHOMEPHOCTb PACMPEIC/ICHUA HATPY3KU MO JUIMHE KOHTAKTHOH JIMHUM.
Ero npuHuMaioT B 3aBUCUMOCTH OT Napamerpa /gy 10 rpaduxy; o pp; — NOMYCTU-
Moe HanpshkeHHe U3ruba; y-¢;— ko3 duimenT, yuutsipatrommii opMy 3yoa.

Kospduument Yog onpenensor no rpagmky (puc. 3.3.4) B 3aBHCUMOCTH OT

3
qucna 3yObeB IKBHBATEHTHOTO KONECA 2, = Z) / cos” f3.

HAnsa nmepenad, BHINOMHEHHBIX 0€3 CMELIEHHA UCXOOHOTO KOHTYpa, C JOCTaTOY-
HOI1 CTENECHBIO TOYHOCTHU 3HAUYCHHE Y g MOKHO BBIOpaTh 13 Taba. 3.3.10.

Tadamma 3.3.10

YF.S‘ JUTS TIepe/iay, BBITIOJTHEHHBIX 0€3 CMEIIEHHST HCXOJHOTO KOHTYPa

16 17 20 25 30 40 50 60 80 100
Yig 4,47 4,28 4,08 3.9 3.8 3.7 3,65 3,62 3.6 3,6
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Puc. 3.3.4. I'paduk ans onpenenenus kosdduiuenta ¥pg
B 3aBHCHMOCTH OT KBHBAJICHTHOT'O YKCJIA 3yObeB Z,,|

Cubl, Oeiicmeyrouiue 6 3auenjieHuu nepeoay

B npsmo3yboit nepenade B 30He 3allenieHUs AelcTByeT HopMalbHas cuna F),

KOTOpasi HampaBlieHa MO JMHUM 3aneruieHus NN. DTy cuny packiajabplBalOT Ha CO-
CTABJIAIOLINE: OKPYXKHYIO cuiy F; wu pamuanbHyro F,.. Ilpu 3amanHOM MOMeHTe

Jlns koco3yOoit mepenauu cocTaBisIOllMe HOpMalbHOH cuibl F,, (cM. puc.
3.3.5) — okpyxHas cuna F;=2T/d, oceBas F,=F,tgl w paauaibHas
F,=Ftgajcosf .

B meBponHoii nepenaue ocesble CHUIbl [, B3aMMHO YPaBHOBELIMBAIOTCS U HE
nepeaTcs Ha Ballbl U OIOPHI.

Puc.3.3.5. Cunsl, neiicTBytoniue B 3alleNIeHUH nepeaay
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Hpogepounstii pacuem 3yoves na oIHOCINGOCH HPU  U32HGE
ﬂﬂﬂ MNpcACTBPAllICHKA YCTAJTOCTHOIO H3JIOMa HICCTCPHHU H KoOJIeca AOJLKHO BBI-
MOJTHATECA YCITOBHUC
O SOfp, (3.3.28)
e GF — PACUETHOE MECTHOE HANPSKEHHE U3rMOa B ONMACHOM CEYEHUH, O fp — A0~

YCTUMOE HAIPSKEHHUE,
PacuetHoe MecTHOE HANIPSKSHUE NTPU U3rHOe onpenenaioT no hopMye:

or :LKFYFSYﬁ Y,. (3.3.29)
bm,, '

KoaddummenT Harpy3ky py U3ruoe:
Kp=K4Kp,KppKy. (3.3.30)
Koadduument Y.¢ dopmsl 3yda BEIGHPAIOT B 3aBUCUMOCTH OT YHCia 3y0ObeB

OKBHBaNCHTHOTO Komeca. Kospduument Kpg, YIUTHBAOMMHA pacmIpeiencHue Ha-

IPY3KH [0 JUIMHE KOHTAKTHBIX JMHUIA [IPU PACULTAX 10 HANPSKEHUsIM u3ruba, onpe-
memsoT 1o rpaduky (cM. puc. 3.3.2) B 3aBHCHMOCTH OT TapameTpa Wy = by, /dy1

TBEP/OCTH OBEPXHOCTEH 3yObEB M MECTA YCTAHOBKM KOJIEC OTHOCUTEIILHO ONOp.
Koapduument Ky, yuuThIBaOINA IMHAMHYECKYIO HArpy3Ky, MOXKHO Ompeze-

itk o Tabnuue 3.3.8 unu dopmyne

KFV:1+WFV/WFI‘})' (3331)

Y nenpHyIO OKPY;KHYI THHAMHYECKYH CHITYy MPH M3rHOe MPUHUMAIOT IS Talb-
HEeWITHX pacueros 1o tadnwie 3.3.7 WiIH pacCUMTHIBAIOT TI0 BEIPAKEHHUTIO

Wiy =8pgovalay fu, (3.3.32)
rae Op — koddduuuenT, yuuThiBalolmuil BuaHue Bua 3youaToil nepegain u Moau-
dukarmm npodts 3yOeeB: U KOCO3YOBIX M HIEBPOHHBIX Tiepenad oy = 0,06, s
npsAmMo3yObIX nepeaau ¢ moancukauuei ronosku o = 0,11; g npamo3yObx nepe-
jnau 0e3 moypudwmkarmm roioekn S = 0,16 gg — koxbpDUIMEHT, YUATBIBAOIINIA
BJIMSIHUE PA3HOCTH TIAroB 3aleruieHns 3yObeB mecTepHu u Kojieca (cM. tadn. 3.3.6);
V — OKpYiKHAad CKOPOCTb, M/C.

Y IeNbHYI0 pacueTHYIO OKPYKHYIO CHITY TIPH pacueTe Ha M3THOHYIO TIPOYHOCTD
onpeaessoT 1o Gopmyrie
Wiy =K 4 e b (3.3.33)
Koodduuuent Kz, yuuTbiBaeT pacopeicieHue Harpy3Ku Mexkay 3yObamu. Jlns
pacyeTra Ha BBIHOCIMBOCTH TIPH HM3rube NpAMO3yOBIX Tiepedad MO’KHO TPHHHMATH
Ky =1. 1 xkoco3yOblX U LIEBPOHHBIX Nepeaad 3Hadyenus K, BbLIOUPAIOT B 3aBU-
CUMOCTU OT CTCHCHU TOYHOCTU U3TOTOBRACHUS NCPEAAYM;
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Crenedb TOUHOCTHU 6 7 8 9
Koy 0,72 0,81 091 ]

[Ipu He0obOX0AUMOCTH GoJiee TOUHOTO pacueTa K, CNEAYET BOCNONb30BaThCA

pexkomenmausamu ['OCT 21354 — 87,
Koaddunment, yunteiBaroniuit HakaoH 3y0a;

>07, (3.3.34)

Yp=1-¢
B 'BI2O°

b, sin
rae ¢ _bysinp _ K0>(p(PUUMEHT OCEBOrO MepekphiThs. KenaTeabHO MPOEKTHPO-
omy,

BaThb Mepenayy Tak, 4todbl £p ObL1 Obl GJIM30K MITH PaBEH LIENIOMY YMCITY.

KoapduunenT, yunTeiBaronidi nepekpeiTie 3y0ObeB B NpAMO3YOBIX Mepeaavax,
Ve, B KocosyOpix mepemadax — Y =02+08 (npn &g <1) wan Y =1/e, (npu

ggzl).

IIpogepounvrii pacuem Ha NPOUHOCME NHO HARPANCEHUAM u3cuba npu
nepezpy3kax

[TpounocTs 3y0BEB, HEOOXOOUMYIO WIS TIPEAOTBPAIICHHA OCTATOYHBIX Aedop-
MalMi, XPYNKOTO M3JIOMa WK 00pa30BaHUs MEPBUUHBIX TPEIIMH B MOBEPXHOCTHOM
CNI0€, ONPEACNAOT U3 YCI0BUA

O L max = O L may » (3~3-35)

T.€. COMOCTABMAA PACUETHOE U AOMYCTUMOE HAMPAXKEHUA M3ruda B OMacCHOM CEUEHUU
MPH MaKCUMAJILHON HArPy3Ke.

PacueThoe HalpAKCHUE H3ruda B ONacHOM CEUEHHUH

t f max

—_—, 3.3.36
K, ( )

Ol max =0
rae Iy gy — MakcUMaslbHaA Harpyska; /v, — pabouas Harpyska.
OpHEHTHPOBOYHO MOKHO TMPHHUMATD O rppmae = 080y mprn AR < 3350 n

O rpmax = 0,007 npu HB > 350 (30eck 67 — Mpeaen TeKyyecTU MaTepuana).

3.4. Pacuer KOHHYECKUX nepeaay

Konnveckne 3yduatele nepenadyd MPUMEHAIOTCA NMPH HEOOXOAUMOCTH Mepeaadn
BpaLL@lOIIero MOMEHTa MEXAY BaJaMH, OCH KOTOPBIX MEPECeKarTCs. YTOoJi MEKIY
0CAMH 00bIUHO paBeH 90°, Ho BO3MOXKEH yroa U oTAMuHbIA 0T 907,

KoHnveckune Koneca BBITIONHAIOTCA C MPAMBIMH, TAHTEHUWATbHBIMHA, KPYTOBBIMH
U APYTHMH KPUBOJIMHEHHBIMU 3yObAMH.
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[Io cpaBHeHUIO ¢ HWIMHAPUYECKUMH 3yOUaTBIMU TepenadaMd KOHHYECKHe
UMEIOT OOJIBIIYIO MAcCy ¥ rabapuTHBIE pa3Mepsl, I0pPOXKe B H3rOTOBIEHHUU U TPeOyIOT
TUIATEJIbHON PEeryJMpOBKH 3aKpenjeHus: NPy MOHTaxe M B Mpouecce IKCITyaTallkH.
Kpome Toro, B KOHHYECKOM 3alleMIEHHH BO3HUKAIOT OCEBbIE CHUIIbI, JOMOJIHUTEIBHO
Harpyxaroliue MnoAIunHuKd. Harpy3ouHas crnocoOHOCTh KOHMUYECKOH MpsiMo3yOoi
nepenayu npuOaM3UTeNbHO Ha 15 % HIKe LUIMHAPHYECKOM.

a) 0) 6)

Puc. 3.4.1. Buasl koHUYeCcKUX 3y0UaThIX KOJIeC C MPSIMBIMH 4,
TAHT'€HLHAJILHBIMU & U KPYTOBBIMH 6 3yObsIMHU

ObnacTe MPUMEHEHNs KOHUYECKHUX KOJIEC C TPSAMBIMH 3yObsSMU OrpaHHUYeHa OK-
pyHO#i ckopocThio 10 3 M/c. Koneca ¢ KochlMM (TaHreHIMAILHBIMU) 3yObsSIMHU HC-
[0JIb3YIOT PeIKO, TaK KaK OHU O4YE€Hb YyBCTBUTE/bHbI K IOrPEILIHOCTAM U3rOTOBJICHUS
¥ MOHTaXKa M TPYIOEMKH B U3roTosieHUH. IIpu okpyxHbIX ckopocTsax Oonee 3 m/c B
OCHOBHOM IIPUMEHSIIOT 3y0darbie Kojeca ¢ KpyroBsiMu 3yObsMu. OHU Npolle B U3ro-
TOBJIEHUH, MEHEe 4YyBCTBUTEJIbHbI K IOIPELIHOCTSAM M3rOTOBICHHMS MU MOHTaxka. Mx
3yObsl 00JTaar0T BBICOKOW M3TMOHOMN MPOYHOCTBIO, a Mepeiady ¢ TAKUMH KOJIECaMH —
00JbIION MIAaBHOCTHIO 3ateruienus. CyliecTBeHHbIH HEJ0CTATOK Nepeaady ¢ KOCbIMU
U KpPYroBbIMHU 3yObsSMH — BO3BHHUKAIOLIME B HUX OCEBbIE YCUIIEHHS, KOTOpbIE IIPH H3-
MCHCHHWH HallpaBJICHWA BpallCHUs KOJIEC MEHAKOTCA 110 3HAYCHH IO H HallpaBJICHHUIO.

OcnosHble KuHemu1ecKue u 2eoMempuiecKue napamempul. B 3aBucuMocTi 0T

pa3MepoB Ce4YeHWH 1O IMHE 3yObsi KOHMYECKHX KOJEC BBIMOJHSIOT Tpex (opMm
(puc. 3.4.2).

Puc. 3.4.2. ®opmMbl 3yObeB KOHUUYECKHX KOJIEC

OceByto GopMy 1 MPUMEHSIOT JUIsi KOHMYECKUX Tepeay ¢ MpsMbIMA U TaHTeH-
UalbHBIMU (KOCBIMH) 3yObsIMHU, a TaKxKe ISl mepejiady ¢ KpyroBbIMU 3yObsIMH MpH
HOpPMaJIbHOM MoAyle m,, = 2...2,5um, yrile HaKJIOHa JIMHUM 3y0a Ha cpelHeM Aua-

metpe B, <45° u obuem uucne 3yopeB Zy =20...100. Jlnsa sToit popmbl XapakTep-
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Hbl HOPMAIBHBIC MOHWKAKOIINECA 3yObs M COBMAACHWA BEPIIWH JEITUTEIBHOTO W
BHYTPEHHErO KOHYCOB.

Oceras dopMa 2 xapakTepU3yeTcs PaBHOLIMPOKUMHU 3yObAMM U HECOBNAACHUEM
BEPLIVH ACTUTENBHOTO W BHYTPEHHETO KOHycoB. [Ipn Takoii ¢opme wwmpura Bnaam-
Hbl IOCTOSHHASA, 2 TOJILMHA 3y0a MO AEJMTEIbHOMY KOHYCY YBEIMUMBAETCS MPONop-
LUMOHANbHO PACCTOAHMIO OT BEPLUMHBL, DTO OCHOBHAA (JOPMA AR KONEC ¢ KPYrOBbIMU
3yObAMH, TaK KaK MO3BONAET 00padaTeIBATE OAHOBPEMEHHO 00€ MOBEPXHOCTH 3YOBEB.
Ocesoit hopme 3 mpUCylIM PaBHOBBICOKHE 3yObsl, TaK kak 00pa3ylollne JeUTeNbHO-
ro U BHYTPEHHErO KOHYCOB NapasnnieiabHbl mexay coboit. Takyio gopMmy npumeHsior
ana  kpyroeblx 3yObes npu Zy 240 M CpelHUX KOHYCHbIX pacCTOAHUAX
oT 75 10 750MM.

Anda xoHndeckux komec ynoOHEE 3aAaBaTh W M3MEPATH pasMmepsl 3yObeB Ha
BHelllHeM Topue. Tak, B konecax ¢ 3yObsAMU (opmbl | 3a1a10T BHEIHUIT OKPYKHOH
MOZIYINb M1, , 3HAYEHHE KOTOPOTO MOKET OBITE HECTaHAAPTHOE. B KOoHWuECcKHX Kone-

cax ¢ 3y0baMuU dopmbl I APUHATO NPUMEHATL HOPMAbHbBIA MOAYb /7, HA CEPeau-

HE LHUPHHBL 3y0UaTOro BEHUA.

Jna Hape3aHus KPYroBeIX 3yObeB WCMONB3YIOT HEMOOYJIbHBIH HHCTPYMEHT, TO-
3BONIAKOILIMI 00pabaTeiBaTh 3yObsi B HEKOTOPOM JHANa3oHe MOAYJIeH.

IlosTomMy fnonmyckaeTca MCMONb30BAHUE MEpPEAau ¢ HECTAHAAPTHBIMU U JaKe
APOOHBIMH MOIYJIAMH.

Mexay MOAYIAMA My, W My, CYIIECTBYET CIEAYIOWAsS 3aBUCHMOCTE!

iﬂnm . )
m,, = i 34.1.
7 (1-0,5Kp, Jcos By, ( )

roe Ky, =b/R, — ko3pAUNEHT OTHOCHTENTBHON IWHMPHHBI KoNeca; h — mnprAHa 3y0-
uatoro BeHua, R, — BHELIHEe KOHYCHOE PaccTosHWe; f3,, — Yroil HakaoHa JUHUM
3y0a.

Ilpu BoIGOpE f3,, cAeAyeT MOMHMTB, YTO €r0 YBEIHUYEHHUE YIyUullaeT MAaBHOCTb

3aLEMICHMsA, HO MPU 3TOM BO3PACTAcT OCEBOE YCHIICHME 3aUCONCHUU M, KaK CASACT-
BUE, YBEIMYHUBAKOTCA TabapuTHBIE Pa3MeEPhl MOAWWITHHKOBBIX y3m0B. g TpaHcmmuc-

CHii 00bIYHO NPUMEHSIOT S, & 35°.

[lpu BeaylieH wWECTEpHE KOHWYECKME MEpeaaud BbINOMHAIOT, KAk MPaBUO, ¢
nmepeAaroyHbiM OTHOoleHUeM # <3,55. B nepenauax ¢ KpyroBbiMH 3y0ObSMH Npe-
nenvHoe 3HaueHne ¥ <10. Ecnm mwectepHa BeaoMas, TO MEPeaaTovuHOE OTHOIICHHE
JIOJBKHO ObITh He Gonee 3,15.

Yncno 3yOseB wecTepHu 00BIYHO 3a1at0T B npeaenax z; =18...24. Muanmane-
HOE YUCTI0 3yObEB IIECTEPHN KOHWYECKHUX Mepeaad, NPH KOTOPOM OTCYTCTBYET MOA-
pe3aHue 3yObeB, onpeensioT no GopmMynam: Ans npaMo3yObix nepeaady ¢ HCXOAHbIM
koHTypoM no ['OCT 13754-81:

2\ min =17 08 8. (3.4.2)

Jna nepenay ¢ KPyroeBbIMH 3yObsAMM MPH BBINOIHCHUM UCXOAHOIQ KOHTYpa Mo
['OCT 16202-81:
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Z1min =17 cos 6; cos’ B (3.4.3)
rae J; — MOJIOBUHA yriia AeIMTeIbHOr0 KOHyca.

,HJ'[H BI:IGOpa Z1 B KOHHYECKHX IIepenadax peKOMCHIAYETCA: AJIA BYGLIB.TI)IX Inepe-

Jad ¢ TBEPAOCTHIO pabOUYMX MOBEPXHOCTEH 3yObeB mIecTepHU U koieca HRC =45

4ucio 3yObeB 1IeCTepHU onpejensiercs no rpadpukaM Ha puc. 3.4.3 B 3aBUCUMOCTH OT
BHEIIHETO JeNUTEIbHOr0 JHaMeTpa eCTepHH d,q .

,_71
/
o =1 ”"‘_/3?/%
e S =] U =3,
20 U=2 i
e e —_———
10 u=h uv=63
40 80 60 4, MM
Z4
//
v =1 /—/
T, u=3,15%
20 e e i
:-—"‘;:ﬁ/ v=63
— [ v=4

W 80 125 160 Doq MM
Puc.3.4.3. ['paduku niis onpeneneHus 3yObeB KOHUYECKOM IIECTEPHH

a — npsaMo3y00ii; 6 — ¢ KPYroBbIMH 3yObsIMU

7 F
. z '[!
j & N
S i
W/ A I
N2
\ ZA RS "“‘?r? N2
Hermp <[
SKOLUBIBHITHOZ0 2
Koneca
a o 8

Puc. 3.4.4. CxeMa cun, A€HCTBYIOLINX B MPSIMO3yOOM KOHHUYECKOM 3alleTJIeHUH,
¥ reOMeTpUIecKHe pa3Mepbl KOHHYECKOro 3alleryIeHus
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Tadbnuua 3.4.1
YcnoBHbIe 0003HAYCHHS U OCHOBHBIC (DOPMYIIBI TCOMETPHUCCKOTO pacueTa
TapaMeTPOB OPTOTOHATBHOH KOHMYECKOH TTepeIaun
C KPYI'OBbIMM 3YOBSAMM, H3rOTORJICHHLIMH 110 popme 1

ITapametp O003Ha4YEHHS U PACYETHEIE (DOPMYJIBI
1. Yneno 3y0bpeB [LIOCKOTo KoJieca - [ g
“y TN “2
2. CpeiHee KOHYCHOE PACCTOSHHE R=mpz,[(2cos B,;)
3. BHeluHee KOHYyCHOE pacCTOAHUE R =05m z
4. Illupuna 3ybuaToro BeHia b
5. Cpenuee KOHYCHOE paccTosiHUE JUIst 3yObeR R=R —-0,5b
6. KosddunuenTt mHpUHE! K, =b/R
. . m ={m _R/R JcospB_={m_—b/z )cos
7. CpeaHuil HOpMabHBIA MOAYIE 3yObes " ( ’e Jeos B, =(m, / 5) A
8. IlepenaTouHoe 4HCIO H—z/Z)
9. Yron nequTenpHOro Kouyca | IlectepHs 1g8, = 1/1,_«
Koueco 0, =90" -9,
10. Ko puIieHT eMemenna | [[lecrepus x, =2(1-1/u* WJeos B,/ z,
Komeco X, ==X

11. Koo bhHIMeHT n3MeHeHHs TOMMHHEL 3y0bes | x, = 0.03+0,008(x —2,5)+ 0,00258,, u > 2.5,
LECTEPHH

[2. BHewHUH OKpy)KHOW MOAynb TP 3aidaH- m, = ZR,/Z_
HOM ‘
1 - ~ - _ * R
13, BeicoTa HOXKKHM 3y0a B pacyeT MlecTeprs hﬂ = (hu +c¢ —x )mn
HOM CEUCHUH, MM
Koneco h,= (h +c —x, )m”
14. Hopmanbras ronwumna 3y-0a 8| [llecrephs 5, = (O,Syz +2x Iga + X )mn
pPacUeTHOM CeUeHUH T .
Koneco S,=am, — S
I 5 YFOH HOXKHA 3y6beB meCTepHH tgaﬂ = h_fl/R
Koneco 1g0,,=h,./R
16. Yroa ronosxu 3yObes Ilectepns e, =10,
Koneco 0, = 9‘,-1
17. YBeaudeHHe BBICOTHI T'OJOBKH A1 =05b1g
= Ilectepus wd il
3yba TIpH mepexone OT CpPemHero
CCUCHHUSI HA BHCLIHUH TOPeL Koneco Ah , = 0,5b128 ,
18. VpemrieHne BEICOTBI HOXKKH | [[lectepHs Ah el =0,5hrg0 £1
3y0a mpu mepexone OT PacueTHOTO -
. M, =0,5b1g8..
CeueHMs HAa BHEWHHH Topen Koneco o = 0.96186,.
19. Bricota ronoeku 3y0a B pac- IlecTepHs h, = (h* +y 1)m
YETHOM CEUEHHU = —
KOJ'ICCO hsz = (ha - an )nzﬁ
20. BHelrHsAs BEICOTA FONOBKH 3y0a MlectepHs h | = h L+ Ah 1
e o e
Kouneco h.,=h,+Ah_,
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Oxonuvanne Taom. 3.4.1

21. BCmHAA BEICOTAa HOXKKH 3y0a IlecTepHs h- o = h- nt Ahm
Koneco Ny =Py + Ay,
22. Buewnss Boicora 3yda h . =h +h.
IMlecTepHs el = el © e
Koneco h,=h, +th,
23. Yron KoHyca BepLUMH HlecTephst 0,=06 +08,
Koneco 0, =6, +8,
24. Yron KoHyca BIagHH Onq=0,-8,
Y IlecTephs S EA
Koneco G2 =070
25.CpenHnii  penuTeNbHBI  aMa- TecTepHs dl =m,z /COS[)’H
MeTp
Koneco dy=m,z,[cos B,
26, BHelwmnHii genuTeNbHBIA AUA- TTecTepHst de =Mz
MeTp
Koneco d,=m,z,
27. BHemHuii 1uaMeTp BEPIIHH LlecTeprs dael = del —+ 2hae1 coS 51
Komneco dae2 = de2 + 2hc‘fe2 00852
28. PaccrosiHne OT BeplIHHbI 10 Ilecreps B =05d,,—h,  sing,
MJOCKOCTH BHEIHEH OKPY:KHOCTH :
BEPIIHH 3yObeR Koneco B, =05d, —h,,sng,
29. KoadpuumenT 0ceBoro nepexkpoITus bsin ﬁ”
E =
P m,

Ilpu tBepaoctu HB <350 u HB <350 3HayeHue zj, ONpPEIENEHHOE MO rpaduky,

yBenmrunBaroT B 1,6 paza; npu HRC >45 nw HB <350 -8 1,3 paza.

[ToapoOHbIi  pacueT Ui OPsAMO3YObIX KOHHUECKHX MNEPEau MPUBEJICH B
['OCT 19624-74, a nna konec ¢ KpyroeeiMu 3y0bamMu — B ['OCT 19326-73.

OCHOBHBIE 3aBUCHMOCTH JJTA OTIPENETIEHHUS TeOMEeTPHUIECKHX TIapaMeTPOB OpTO-
TOHAILHONH KOHHYECKOH NEPEe/Iadn ¢ KPYTOBbIMH 3YObSIMH, W3rOTORJICHHBIMH 10 GOp-
me 1 u opme 2 ykazanel B Tabnumax 3.4.1. n 3.4.2.

Cxema cui, MefiCTBYIOTITHX B MPAMO3YOOM KOHHYECKOM 3alleTNIEeHHN NpuBeeHa
Ha puc. 3.4.4, a, 6, ¢, rEOMETPHUUCCKUE PA3ZMEPbl KOHUUECKOrO 3alLCIJIEHHUsl — HA
puc. 3.4.4, ¢.
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Tabnuna 3.4.2

OcHoBHBIE (POPMYJIBI FTEOMETPUIECKOTO pactueTa mapaMeTpoB OPTOrOHANLHOH
KOHWYECKOW Mepeath ¢ KPYrOBBIMH 3YOBSIMU, H3TOTORIIEHHBIMH 110 (hopme 2

ITapameTp 0003Ha4eHNs U pacueTHble (hOpMYIIb
1. Hucno 3y0beB MIOCKOTO Koseca 5 5
Z.=AfZ] +2Z
s 1 2
2. BHeulHee KOHYCHO® paccTOsHHE R,=0,5m,,z
3. IMlupuna 3yOuaroro BeHua b
4. Cpennee koHycHoe pacctoanue ans 3yobes |R — R, - 0,56
5. KoagpuumeHT mupHHbI K;.=b/R,
6. CpenHuii yroj HakIoHa JIMHUH 3y0beB sin, = ( do/2R)(1 — O_szfd(,z)
6. CpenHuit HOpMaJIBHLIA MOAYb 3YObER m,, =, R’ R,)ecos B, =
(1 —B/z5)cos B,
6. llepenato4Hoe 4uCao M —Zx. 2y
7. Yron peavrennHoro koHyca | Illectepus 1gd, = /u
Koneco 87 =907 - §
8. KoadvuimeHT cMeneHus IlecTepns X — 2(1-1 "1;2)0053 b, '21)1"2
Komneco ‘XHZ = _‘xn]

9. Kooddpuiument H3MeHeHHs TONMHHBL 3yObeB | X, = 0.03 + 0,008(u — 2.5)+
WECTEPHN +0.002503,. u>25;

10, BuewHuil 0Kpy:KHONH MOIYNb MPH 3a0aHHOM m, = 21{( /ZS

11, Cymma yTIOB HOKEK 1IECTEPHH H KoJeca On =K/sinf3, ,rne
K =(CI — G 'Rm)/zc
Cl - IOSOOfgﬁm /fgan :

¢, =¢-sin f3, /dy

12. ¥Yroa HOKKH 3y0OBeB 5
Y meCTepHH 9}‘] :Bfg 1=

m

FIFI

T

Koneco Orr =0 —0p

13. Yron ronoexu BY6beB H_[eCTepH;[ Bal =K ;- sz

al

Koneco O =Ky2 -0 7l

14. Bricora Hoxkku 3y0a B pacuer-

* *
Lllectepusa | /1, = (h,l +c —x,, )m"
HOM CCYCHHI, MM ; ¢

Koneco By = (h +¢"—x, )mn

15 VBenuuenue BbLICOTHI TOJOBKU

- Ah,, =0,5big0
3yba npu nepexone ot cpeaHero|Hlectepns '
CCYCHHS Ha BHEIIHHIA TOpeL]

al

A, =0,5big6

al

Komeco

16. VYpenuyenne BLICOTBI HONKH | [[lectepus | Ay, = 0,5b1g6
3y0a MpH mepexone OT PacyeTHOTO
CE4YeHNA HA BHel.LlHHﬁ TOpeLl

Koneco Ahy,, =0,5b1g0 ,,

17 VYmeHblleHHe BLICOTHI MOJIOBKH
i o-h,=(b, —1INte@,, —120
3y0a B pACYCTHOM pEXKHME Llecrepra = (by ~ L N80 5 —180,)

Koneco 8- hch = (bw - "e )(‘tgafl - tg@rrz )
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Okonuanue Tadbn. 3.4.2.

18. Beicota ronoeku 3yda B pac-|[yj *
ectepua | h o, =(h, + -m,. —0O-h
YETHOM CEHEHUH a1 = o+ o ) P al
*
Koneco haZ = (ha — Xnl ) M — 6 haZ
19. BHeIIHsAA BEICOTA TONIOBKH 3y0 | TTTecTepHs h,=h,+A
et [4 ¢
KO‘HBCO huel = hal + AhueZ
20, BHeEITHAS BRICOTA HOKKH 3y0a IllecTepHs h o = h nt Ah o
Koneco h,@.g = h‘/‘g + Ah,@.g
21. Buewnsas soicora 3yda
TMecrepus | A,y =, + 5
Koneco heZ = Hen +h‘[é:2
22. ¥Yroa koHyca BepLIHH Illectepus |8, =8, + 6,
Koneco 8,=6,+0,
23. ¥roa koHyca BIAOUH IllecTepHst 5‘/‘1 = - 9,-1
Koneco (sz = 52 _9/2
24. Cpeannit nennTenbHblit Ana- | [llecrepus | d, = m, z, [cos B,
MeT
P Koneco d,=m,z,[cosfB,
25 BHewHHH nenumTesbHbIN aua- IlecTeprs dl =m,z,
[ ¢
MeT
P Koneco d,=m,z,
26. BuewHui guameTp BeplivH lecTepHs a{m = dd + Zhﬂel coS 5]
Koneco d_,=d,+2h_,cosd,
27. Pacctoanme oT BepmuHbBL 00| Illectepus | B, =0.5d ., —h,, sind,
MJOCKOCTH BHELWIHEH OKPYKHOCTH . .
5 = S - ! !
BEpPLIHH 3y0ben Koneco B, =05d, -h,.sind,
28. KoadpMuMeHT 0ceBoro nepexpbITis hsin 3,
< = —
N m,

B konuueckux nepenayax #>1, utoObl MOBBICHUTH COMPOTUBJACHUC 3aCAaHMIO B
3aUeneHA, B IECTEPHIO PEKOMEHAYETCA BHITIONHATE ¢ MOMOKHATEIBHBIM CMEIIECHH-
eM ( ;1 =0 ana npamo3yObix nepeaay, y,,; >0 ana nepegay ¢ KpyriabiMHU 3yObaMu),
a KOJleCO — ¢ paBHBIM €My T0 a0COIOTHOMN BEIWYWHE OTPHALIATENbHBIM CMELISHHEM
(X2 =—xium ¥, =—xm).

3HaueHne y; W ¥, onpemensror 1o Tabmwmam [OCT  19624-74,
"OCT 19326-73 wnu no ¢opmyie
X1~ Xnl _2[ (34.4)

Jia KOHMYECKMX 3aUEMICHUd ¢ 42,5 MPUMEHAIOT TAHTEHUWANbHYI) KOPpPEK-
A0, 32 CYET KOTOPOH YBETHYWBACTCS TONMMHA 3y0a MECTEPHH TPH COOTBETCTBEH-
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HOM YMEeHBLIEHHH TOIIHHBI 3y0a Koneca, 4To NMPHBOJHT K BEIPABHHBAHHIO WX TPOU-
HOCTH Ha W3rnb. KosdduumeHT TaHreHIMANLHOTO CMEmEHHs (M3MEHEHHS PacHeTHOM
TOJILHHEL 3Y0a HCXOHOTO KOHTYPA)

el =—xr2 = a+blu—2,5) (3.4.5)
rae a, b — nocroanusie Ko3ppuumenTsl, XapakTepusyiouime HHeTpyMenT: o = 0,03,
b = 0,08 ana npamozydeix nepenaq; g = 0,11, b = 0,01 ana nepesay ¢ KPyrosuiMH
3yObAMH — npH f,=35°.

TanrenunanbHas Koppekuus He Tpedyer CneLHaTbHOr0 HHCTPYMEHTA, €€ BbINOJ1-
HAKOT pa3BeleHHeM pe3nos, 00padaTeIBAIONIAX MPOTHBOMONOMKHBIE CTOPOHBI 3YOBEB.
[IpumeHeHue BHICOTHONH KOPPEKLWH B COUYETAHWH C TAHIEHUMAILHOH M03BOJSET O/1-
HOBPEMCHHO YMEHBIIWTL BECPOATHOCTHL 3acAaHHA 3YOLCB M BBIPOBHATH MPOYHOCTH
3y0ObeB MIECTEPHH H KOJeca.

Ilpoexmustit u nposepounblil pacuempl KOHUYECKUX Hepeday Ha KOHMAaKm-
HYI0 6bIHOCAUBOCb

[lo KpHTEPHAM 3TH pPacHeThl AHATOTHYHBLI PAcHETaM IWJIHHJIPHYECKUX Nepenad,
OT/IMYAACH JIUUIL YTOUHEHHEM HEKOTOPBIX KO3(pUUHEHTOB W onpejae/eHHeM BHeLl-
Hero AeIUTeJIbHOTO IHaMeTpa Kojieca BMECTO MeKOCeBOro PacCTOSHHS.
Jnia npsamo3y0ObiX KOHHYECKHX KOJIEC H KOJIEC C KPYroBbIMH 3yObamu npu fi,, =35° u
Kpe 0,285 OpveHTHPOBOYHOE 3HAYEHHME BHELIHEro JENUTENbHOro auwamerpa d,o

MM, MOJKHO OTIpe/IelnTh 1o dopmyie

1K ypu
W
CupVu

d,» =16503 (3.4.6)
rac¢ 75 — pacHeTHbIH BPALIAIOIMA MOMEHT Ha Konece, Hem: Kyp — koappuumeHT,
YUMTBIBAIOWMHHA HEPABHOMEPHOCTh PACMPEC/ICHHA HAIPY3KH 1O LWIKWPHHE BeHua 3v0-
4aToro Koseca. Jlis KOHHYECKHX nepejad kod(puument Kyp MOKHO Onpeaenath
no rpaduxam (cm. puc. 3.3.2) npu Kp,= 0.285; u — nepenatoyHoe 4MCIO, JOMKHO
COOTBETCTBOBATH OJHOMY M3 CTAHIAPTHBIX 3HAYEHWH. G, — JONYCTHMOE KOHTAKT-
Hoe Hanpaxenue, Mlla; v, — koadupuunent Buna 3yObeB: AN KOHHYECKHX Mepeaay ¢
npameiv 3ydom v, 0,85 s nepenay ¢ KpyroeeiM 3y0OM €ro onpenensor no
tpopmynam Tabnuume 3.4.3.

Tabnuua 3.4.3

Mopmynbl A onpeaeacHus KodpQUUMEeHToB v, 1 v,

Teepaocts pabounx nosepxHocreii 3yObes
HB, < 350

Koogpupmens e HRC,>45 HB.<350 |HRC,> 45 HRC,> 45
HB, < 350 - :

Ve V. =1,22+021u v =1,13+0,13u V. =0,81+0,15u

v, v, =0,94+0,08u v, =0,85+0,043u v, =0,65+0,11u

[Momyvennoe 3nauenne d,» OKPYTIIAIOT 10 CTAHAAPTHOTO, MO KOTOPOMY BHIOMpAIOT
WHPHHY BEHIOB Kornec (Tadn. 3.4.4).
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3areM ONPENeNsIOT BHEIWHWH ACTUTEITbHBIH IHAMETP IHeCTEPHH d, =d,o /i, W TO

rpadukam (cMm. puc. 3.4.3) onpenensoT YHCIIO 3yObeB MeCTEPHN 2| W YHUCITO 3YObeB
Koneca <z, =zju. llomyueHnnoe uucno 3yObeB 2z, OKPYIVLIOT 10 LETOr0 4Mcna B
Onuxaiillylo CTOPOHY M YTOUHSIOT (JAKTUUYECKOE MEPEIATOUHOE YUCIO: 1 =25 /z).
OTKJIOHEHHE PACUETHOIO 3HAUEHUSA ¥ OT 33JIAHHOTO HE JI0JIKHO NpeBbiath 4 %.
C TOYHOCTBIO MO BTOPOTO 3HAKA IOCHC 3aMATOH ONpPEHCNAlOT BHCIIHHH OKPYKHOM
MOJYITh JJIS KOJIEC!
C MPAMBIMH 3YObAMH
my=d/z7; (3.4.7)
C KPYTOBbIMH 3yObsIMH
M =der [27 . (3.4.8)
Bce ocTajibHbie reOMETPHIECKUE PA3MEPhl BRIUMCIISIKOT 110 hOpMyJiaM, NpUBe-
AeHHbIM B Tabmuuax 3.4.1 u 3.4.2..
[Tocrte ompeieIeHNS TEOMETPHIECKHUX TTApPaMETPOB KOJIEC H IMePEIaiun B TIETTOM
MX MPOBEPSIOT HA KOHTAKTHYIO BBIHOCJIMBOCTh 1O (hOpMYJie

[
FFI??KHO!KHﬂKHV u” +1

anwdml“

G,=2plyl, SO'”p. (3.4.9)

Tadnuua 3.4.4

OcnosHble MapaMmeTpsl KoHWUeckux nepeaad (mo ['OCT 12289-76)

Bremnni LInpyHa BEHUOB 3yGUaTEX KOIEC Dy , MM,

,I[GJ'IE‘ITGHB- AJ11 HOMHHaJIbHBIX Hepe,[laTO‘-IHbIX yKcen

HBIU JHa-

MeTp L6 | (LY | 20 | (224 | 25 (2,8) (3,15 [3,55) | 40 | (4,5 | 50

koseca d,,
63 10,5] 10 10 - P - - - -
(71) 12 (11,5 L5 | - - = - - - - =
80 13 | 13 13 |12 Q12 - |- - - - -
(90) 15 | 15 14 |14 Q14 - |- - - - -
100 17 | 16 16 (16 |15 15 15 |- - - -
(112) 19 | 18 I8 (17 17 7 7 |- - - =
125 21120 {20 |19 19 19 |19 |19 |18 - -
(140) 24 22 |22 |22 |21 21 21 |21 |21 |20 |20
160 28 | 26 25 |25 |25 24 5 |24 |24 |24 |24
(180) 30 | 30 28 |28 |28 28 6 |26 |26 |26 |26
200 34 | 32 32 (32 pBo 30 PBo |30 (30 [30 |30
(225) 38 | 36 36 |36 P34 34 PB4 |34 (32 |32 |32
250 42 40 |40 |40 [38 38 [38 |38 [36 |36 |36
(280) 48 | 45 45 |45 |42 42 W2 |42 |42 |40 |40
315 52 | 52 50 |50 |48 |48 |48 |48 |45 |45 |45
355 60 | 60 55 |55 |55 55 55 |52 |52 |52 |52
400 70 | 65 63 |63 |60 |60 60 |60 |60 |60 |60
450 75 | 75 70 |70 |70 |70 65 |65 |65 |65 |65
500 85 | 80 80 (80 |75 75 715 |75 |15 |75 |75

l'[pumeqaﬂue: 3Haqe|ms| nuamerpOB, OJAHHLIE B CKOGK&X, Ol"paHl/I‘-leHbI B ﬂpl/IMeHeHMM

69



[lapaMeTpel, BXOAAWIME B 5Ty (POPMYJaY, ONPEASNAlOT CACAYIOWHM 00pa3zoMm:
K gy mo pucynxy 3.3.3; Kyyg no pucynky 3.4.5; Ky, no tabmaue 3.3.8; v, no
tabmuue 3.4.3. Kosdduumenr 7y, yuuTHIBAOMMA MeXaHWYeCKHe CBOHCTBA mare-
puana mecrepHd M Koneca, ana cranm  pased 190 MIla. Koadduument Zgy  yuu-

THIBAIOIMH (POPMY CONPSAKEHHBIX MOBEPXHOCTEH, BbMHCAAIOT 1o dopmyne
(3.3.14). Jlna xonec ¢ npAMBIMH 3yORAMH MOMKHO NMPHHUMATE Zpy = 2.5, ¢ Kpyro-

BBIMH 3yOpaMu (nipu f, =35° Zp =2.,206).
Koadpuument, yauTeiBalOMIHI CYMMAPHYIO [UTHHY KOHTAKTHBIX JTIAHMH:
ANA NPpAMO3YOBIX KOHMUYECKHX NMepeaay

55:1/4_5%__ (3.4.10)

1A KOHMYECKHX Nepeaay ¢ KpyroBeIMH 3y0bAMH
S o ]
""E == f‘ s
D,@:Ea
Koaddmument TopueBoro nepekpuiTHA 3yObeB £, BBIMHCAAIOT no dopmyne
(3.3.18).

(3.4.11)

Ipoexkmupiit pacyem KoOHUYECKUX 3y04AmMBIX NEpeoay Ha GbIHOCAUBOCID
3V0bEe6 NO HANPANCEHUAM W3O
Takoii pacueT BBINOJHAIOT U1 OTKPLITHIX NEpeaay, NnojBepieHHbIX HHTEHCUB-
HOMy w3HOcy. CHavana onpenensioT MOAYITh TIPH MPEABAPHTENBHO TIPHHATOM YHCITE
3yObeB 2; U mapameTpe W pg =% :
ml
Pexomennyerca ypy =03...0,6 npu cobmoaenun yenosuii: Kp, <03; by, <10mg.

Menbiune 3navenusa g uenecoodpasHo NpHHAMATL W18 HenpupadaThiBaIONIMXCA
konec, korga HB= 350 u HB > 350, a Taxke npu pe3ko nepeMeHHBIX Harpy3Kax.

Koapduumenr mwmpuisl 3y0uaroro BeHua OTHOCHTE/ILHO CPEAHErQ HaMerpa
IIECTEPHU MOYKHO TaKyKe BBIMMCIHTL 1o (opmyne

Kpo V141>

—_be’ — 34.12
Vod == ¢ ( )

HopmansHblii MOAY/IE B cpeaHeM ceMeHHH 3y0uaToro BeHla onpenensior U3 yc-
JIOBHA W3rHOHON BBIHOCIHBOCTH:

LK paYey
My =143 ——L (3.4.13)
VFY bd %1 TFP
rne y — aonycrumsiid kospduiment winoca: y=I1,1...1,25 B 3aBucumocTH or Tpe-

OveMoii TOYHOCTH TIepeaauH.
s konec ¢ kpyroeeiMu 3yObAMH TAKOH pacuer He BbINOIHSIOT, TAK Kak B OT-
KPBLITBIX NEpeaayax 5TH KoJleca HE MPUMEHAIOT.
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T,

5 >350 HB <350 wa HB, > 350,
P HB, < 350
H
16 / /(Hﬁ
15 1 / . /
14 2 4 | / 2//
13 / \1/ Ll // i ¥4
12 ///,4 110 AP
1 /// ;j 7 1E 1)//
1,0/%—"3( - ///

0 02 04 06 08 % 0 02 04 06 08 W

HB <350 wms HB4 > 350,

B, < 50 HB > 350
s ’ Hs
15 / /

1 / 18 1.
14 /
2/ 16

/

2

13 / I

i P4 // / ;

12 /ann 14 ¥ 1=
AN /// P

11 ///" - 3 1'2 /// /(3//

10 121 10 é//,,/ E

0 02 0h 06 08 W 0 02 04 06 08 W

Puc. 3.4.5. I'paduxu 15 onpenenenust opueHTHPOBOUHBIX 3HaUeHUH Kpg n Kjp
JUUIs KOHUYecKuX nepenau:l — nepenayda / (onopsl Ha MAPUKOBLIX NOAIIUITHUKAX );
2 —nepenayva / (omopbl HA POTMKOBBIX MOJALIUITHAKAX); 3 — mepenaya /1.
HITpuXnyHKTUPHBIE TUHUU COOTBETCTBYIOT KOHUUECKUM Iepe/ladaM C KPYyrOBbIMH
3yobsimu. [l atux nepenad npu HB, < 350, a taxke npu HB; <350 u HB, <350
cienyet npuHUMaTh Ky =1
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HPOGQPOQHblﬁ pacuem KORHUUeCKux 3}’6‘1“!”61)6 nepe()au H{a 6bIHOCAHBOCINB NO
HARPANHCEHUAM u3zHoa

HanpsiskeHue n3rnda B 3y0€ 111eCTEPHM:
FumKpa K pKpy

o nl :YFleyﬂ Sorp. (3.4.14)

V by My,
Koaddunmnent Ypy, ydursBaomunii nepekpeiTie 3y0bhes, /I KOHUYECKUX HEPE/1aY ¢

MPAMBIMH 3YObAMH TMPHHUMAIOT V.= KPYTOBBIMH BAMH OTIPEACIAROT 11
3y0 arot Yo.=1, ac 0 3y0 OTIPEAEIIAOT TIO

cdhopmyne
1

Yy =——o. 3.4.15
¥ 095g, ( )

KoadpdummenT, yuuTsiBaromiii HaKJIOH JTHHAH 3y0a, JI9 KOHWYEeCKWX mepeaad ¢

MPAMBIMH 3yObAMH IPHHUMAIOT Yg=1, ¢ KpyroBeiMH 3yObsMu (pm £, =35°)
__ﬁ// -
Yp=1 ”’140020,75. (3.4.16)
Okpy’kHas CHIIa Ha cpelHeM auametpe, H:
+n3 ,
Fo, =2-10 %m] . (3.4.17)

Koapduunenr K, yuureiBaeT pactipeieneHue Harpy3kn Mexkay 3yopamu. Jis ko-
HUYECKUX M1E€Peaay ¢ MPAMbIMU 3yObaMu npuHUMaOT K g, =1, ¢ Kpyrosbimu 3y0biamu

€ro onpeacniaioT mo Tadbnuue 5.18 B 3aBUCHMOCTH OT CTEMCHH TOYHOCTH HU3MOTOB-
JICHUS KOJIEC ¢ OKPYKHOH CKOPOCTH, M/C:

= ﬂdml”l

m '
6-10%

Kosdppuumenr K Ff > YUUTHIBAIOWHI HEPABHOMEPHOCTH PACIpEeNleIeHHs Harpy3Ku

(3.4.18)

1O AIMHE KOHTAKTHBIX JIMHUM, onpenendior nmo rpadukam (cMm. puc. 3.4.5), a xoad-
dunuent Kp,,, yYUTHIBAIOLIMH AMHAMHYECKYIO HArPY3KY, BO3HHKAIOLLYIO B 3alecH-

JneHud, — no tadbnuue 3.3.8.
IIpn U3BECTHOM HANPSKEHUU O | JUIA 3y0a INECTEPHH YCII0BUE MPOUHOCTH JUls

3y0a KOJIeCa HMEET BH/JL

nmzsoﬁx (3.4.19)

I1
rae Yrp; — koddduumenT, yauteiBaromuii popMy 3y6a koneca. Ero onpeaensrot mo
COOTHO- IICHHUAM, YKa3aHHbiM Tadu.3.3.10 unu rpadmky (cm. puc. 3.3.4) B 3aBUCUMO-

CTH OT 4HCIIa 3yObCB IKBUBAICHTHOTO KOJIECA ;. — =2 ( ) u Kod(punueH-
C

Cr2=0F]

-~

058y cos” 8,
Ta CMELIEHHS .
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Cunot, Oelicmeyromie ¢ 3auenieHul KOHUYeCKux 3youamoix nepeoay

B npamo3y0oi kOHWYECKON nepeaaue Cuily HOPMAIBLHOIO AABACHUA ', MOMKHO
PasnoXUTh Ha B¢ cocTapnaomme (puc. 3.4.4, a): oKpyxkHylo F, 1 pacmopHyIOo KOTO-
PYIO, B CBOIO OUEpE/lb, PACKJIAABIBAIOT Ha OCEBYIO F; U paauanbHyto F,. cunsl. 13 pu-
cyHka 3.4.4, 6 BUAHO, UTO

Fq =Fyptgasind) =—Fpy; (3.4.20)
Iy =Iplgacosdy =—In,

2T, 27
rae th = g = ol — OKpPYIKHas CHJIa COOTBETCTBEHHO Ha IECTEPHE H KO-
ml mn2

nece (tadn. 3.4.5); 11,75, — Bpamaromme MOMEHTBI COOTBETCTBEHHO HA IIECTEPHE H
KoJIece.

Tabnuma 3.4.5

DopmyJibl JUJIs ONPE/ACNEHNS CUIl B 3ALECILNICHUH

Cuna Benyuiee 3yduaroe kosieco | Benomoe 3yGuatoe koneco
OxpyxHas , . .
py Prm = 21] /dml = 212 /(jm’l
Ocepas S s
sm ] ) sind.
I,=1I,tga——=%igp, cosd | | I,= ium[’ga —t1g3, COS‘%J
cosf cosf3
PanuaneHas 5 5
Cos . . , COS O, .
Fy=1I,1ga——%igfi smé, || I, =1I,|1ga———==x1gf, sind,
cosf3, cosf,

Mpumeuanus: 1. Bepxnue 3naku B PopMynax OaHbl IJisl CIy4as, KOrAa HANPABICHUE BPALLESHHS
paccMaTpuBaeMoro 3y0HaToro kojeca (eciii CMOTPeTh HA Hero €O CTOPOHBI BEPLUMHBI KOHYCa)
COBMAJAET C HANPABJEHUEM HAK/IOHA 3yObEB, KAK MOKAa3aHO Ha pUcyHKe 3.4.6, a HUXXKHHE 3HAKH
NpH OTCYTCTBHH OHOTO coenajaeHud, 2, Hanpaenenue BpaineHus no xoay 4acoBOH CTPENKH — mpa-
BO€, MPOTHB X0/a 4acoBOH cTpenku — nesoe. 3. Hanpasnenue aeiicteua yeunuii f, u F,. onpene-
JSIEOT 1O 3HAKAM (+ WM —), NIOJIYYaeMbIM B Pe3yJibTaTe PacderTa  YKA3aHHbIM Ha pHCYHKe 3.4.6.

B kouuueckux mpamo3yOblX mepenadax HampapicHUs OCEBBIX W PaaUabHBIX
CWJI HEW3MEHHBIC, @ B KOHWYECKHX TIepeaavyax C KPYTOBBIMH 3YObSAMHU OHHM 3aBHCST
(cm. puc. 3.4.6) or HanpaBneHuii HAKIOHA 3yObCB, BPALLICHUA KOJCC U CUJIOBOrO MO-
TOKA.

Hanpasjieane JTHHAH 3yO0BeB CJie/lyeT BHIOUPATh TAKOE, TMIPH KOTOPOM OOJIbINIEE
U3 OCEBbIX YCUIIMIA CONPSIKCHHBIX KOMEC ObLI0 Obl HAPABICHO OT BEPIUIMHLI KOHYCA.
B npoTHBHOM ciyuae B 3aleTUIEHHH BO3MOKHO 3aKITHHHBAHHE.
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~._Bedomoe

P

Puc. 3.4.6. Cuiibl, AeHCTBYIOIIKME B 3aLICTUICHUH KOJIEC ¢ KPYTOBBIM 3y0OM

4. PACUET OTKPBITBIX IIEPEJIAY
4.1. KonctpynpoBaHHe OTKPbITBIX HIJIHHAPHYECKHX 3y0UATBHIX nepeaay

OTKpBITBIE MUIMHAPHYECKHE TIEPEIavyd BBHIMOJHSIIOT C MPAMBIMU 3yObSIMH W
NPUMEHSIOT IPH OKPYKHBIX CKOPOCTAX Kojiec v < 2 M/c. BeneacTeue noBsILIEHHOTO
W3HAIIMBaHUs 3yObeB OTKPBITHIE TIEPENAYH CHUTAIOT NPUPAOATHIBAIOIIAMHCH.

[IpoekTHPOBOYHBIM PAcUYE€TOM OTKPHITHIX 3yOUaThIX MEpeaad CUMTAETCA pacuer
3yObeB Ha BBIHOC/IMBOCTB NpU M3rube. Pacuer OTKpBITON nepenayu BeIyT aHAIOTHY-
HO pacyeTy 3aKpbITON, UCTIOIb3Y S COOTBETCTBYIOLIME (POPMYJIHBI.

4.1.1. Pacuer OTKPBITHIX WHJIMHAPHUYECKHX epeaay

Wcxoanbie naHHble (MOTYYEHbl U3 KHHEMATHUECKOT0 pacyeTa MpUBo/Ia):
1) — KpyTALIMA MOMEHT HA LIECTEPHE OTKPHITOHN nepenauu, H-mm;
1 — MEPEAATOTHOE YUCITO OTKPHITON HMIMHAPHIECKON Nepeaayn,
A1 — 4acTOTA BPALIEHUS 1IECTEPHH, 00/MUH.

1. BeiGpare mMatepuan o tabmuue 3.1.1. [ OTKpBITEIX Tiepeaad oObIYHO TIPH-
MEHSIIOT JIelieBbie Mapku ctajiu tina 45, 45J1 ¢ repmoobpadorkoi H < 350HB.

2. Haznauuthb uncio 3yObeB wwectepuu z; =17...24,
OnpenennTs YUCIO 3yObeB KoJieca z,= 21" U.

3. Ha#itm momyckaeMoe HampsbkeHWe |W3ruda 11 mecTepHu [oppl; (em. m. 3.2).
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4. Onpenennts ko3pduumeHt dopmel 3yda Yy B 3aBUCUMOCTH OT 3KBHBAJIEHT-
HOro uucaa 3yobeB 2z, no rpaduky (eM. puc. 3.3.4) unu u3 tadn. 3.3.10.

5. Onpeaennte KOXPPULUEHTBI:
kg KO>(pQULNEHT HEPaBHOMEPHOCTU HArpy3Kku MO LWMpUHe BeHua. Ero onpeaenator
no puc. 3.3.2. , ko>bduument ¥, HazHauaot no Tadauue 3.3.9;
k, — xKosxpduouenT muHaAMHUECKOH Harpy3ku. nd TUXOXOZHBIX mepeaad  MpH-
HumaoT k,=1...1,1

6. OnopenenuTs MOAYJb NEPEAAUH:

=1 ZZT‘Y’* kpRo 4.1.1)
1 l//bd[O'H’]]

[lonyueHHBIA MOAYAb OKPYINIUTE A0 ONMUKAKILIEro CTAHAAPTHOrO 3HAUYCHMUSA CO-
rnacHo 'OCT 9563-60, uMmes B BHAY, 4TO 3HAUECHUS 0€3 CKOOOK MPEANMOYTHTENBHEE:
1; 1,25; 1,5; (1,75). 2:(2,25), 2,5, (2,75). 3, (3.25). 3.5: (3.75). 4, (4,25); 4,5 5, (5.5);
6, 6,5;(7); 8, (9); 10, (11); 12,

7. OnpeaennuTe OCHOBHBIE Pa3Mepbl 3yOUaTON mapsl:

¢ IHAMETP HAYATBHBIX OKPYKHOCTEH d| = iz, MM, dh= mizs, MM;
e LIMPHHY 3y0uaToro BeHUa kojeca b, = d) ¥y, MM;
e WWPHWHY WecTepHn H1— by - (5....10) MMm.

8. OcyllecTBUTL MPOBEPOUHBIA pacueT ANA OpeJOTBPALLECHUA OCTATOUHOM Ae-
dopMauuu WKW XPYNMKOTO M3N0Ma 3yObeB MPH ASHCTBMH MAKCHMAIBHOH HAarpy3ku
(cM. n.3.3, npogepouiibiit pacyem 3v0be6 114 8uIHOCTUGOCL NPU U32UOE) .

[lo pesynbTaTaM pacyeTa MpPOBECTH CPABHEHNE & [ oy < [0' I maxJ :

® ¢CAM YCNOBHUE HE BLINOJHAETCH, HEOOXOAUMO BEPHYTHCA K N.3.1. MW mo

Tabnuue 3.1.1 seibpate Oonee npouHbIif MaTepuan,
® ¢C/IH YC/IOBUE BbINOJHACTCA, NMEPEATH K NPUBEACHHBIM HUXKE PacueTaMm.

9. OnpeaennTte pa3Mepel 3yO09aToi napsl:

e auameTpsl BepinH 3yObes dal= d1+2ha ; da2= d2+2ha, rae ha= m — BeIco-
Ta TOJIOBKM 3y0a;
e auametpsl okpyskHOCcTeH BnaguH dfl =d1-2hf; df2 =d2-2hf, rae hf=
1,25m — BricOoTa HOXKKH 3yDa;

d'l + dz

>
10. OnpenenuTtb CUIbI, ASHCTBYIOIIHE B 3aLIEMJIEHHH:
® OKPY)KHYIO CHITY

® MECKOCCBOC PACCTOAHUE d =

21
Fy=|- Frz|=d—]1,H;

¢ paaWATBHYIO CHITY
Iy =|= Fra|= Fuge 1,
rae o = 20° — yroa 3auenieHus.
Ocepas cuna AnsA npsaMo3y0Ooii nepenauu paBHa Hymo: [ = [y» =0.
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4.1.2. KoHCTPYKIHUS OTKPBITHIX UHWIHHAPHYECKHX 3y0UaThIX KoJ1ec

[ToCKOIBbKY OTKPBITBIC WMHJIMHIAPHYECKHE TEpenadyd B MPHUBOIE MCIOJb3YIOTCS
TSI TIEpelavyl 006 MIUX KPYMAUUX MOMEHMO06 TIPU MaJIbIX 4aCTOTaX BpalleHus, TO,
KaK IpaBHJIO, OHH MMEIOT 3HAYUTEeIbHbIe rabapuTHBIE pa3Mephl. [ToaTomy 3yOuaThie
KoJjieca OTKPBITHIX Mepeaayd M3roTaBIuBal0T KOBKOM, IITAMIIOBKOM nin uTheM. Kpo-
Me TOTO, U1 YMEHBIIEHUS CTOMMOCTH M3/eJIis BO3MOXKHO 3y0UaToe KOJIeco U3roTaB-
JMBATh U3 JABYX YacTel, T. €. IEeHTpP JeliaTh U3 JEIIeBbIX MaTepHalloB, a 0aHJax H3
KOHCTPYKIMOHHBIX cTane (cMm. puc. 4.1.1 u tabn. 4.1.1).

Crynuiy KoJsiec HMWIMHIPHYECKOH Tepenadd pacroiaraloT WIH CHMMETPUYHO
OTHOCHTEJILHO BEHIIA, WM aCHMMETPHYHO B 3aBUCHMOCTH OT 3aJa4¥ KOHCTPYHPOBa-
HUst cOopouHoil enuuuibl. C 1eNbl0 00erdyeHus Kojieca HeOOX0IUMO TpeayCcMaTpH-
BaTh MaKCHMaJIbHO BO3MOJKHOE CHSITHE JIHITHETO MeTalljla, HO He B yIepO ero mpod-
HocTH. Ha ocHOBaHMM oOmbiTa KOHCTPYMpPOBaHHUsS Ha pucyHke 4.1.2. mpencTaBiieHbI
ONTHMAaJbHBIE pa3Mephl s KOJIeC pa3IM4HbIX ClIOcO00B U3roToBieHus. M3rorose-
HHE KoJleca 0 PeKOMEHIYEeMBIM MapamMeTpaM JaeT PaBHOIMPOYHOCTh KOHCTPYKIIUH U
He TpeOyeT IOMOJHUTEIbLHBIX PACUETOB OT/ICJIbHBIX €T0 3JIEMEHTOB.

b 4
b /—‘”I_
- - N
WY [
! ///// //,'/ A
I |
T J
| [|ws| I
N
- ! '
N T ]
NN,
! I - )
o i
8
[ I8 e _ b

Puc. 4.1.1. Buabl KOHCTPYKLMI OTKPBITHIX LUJIMHIPUYSCKUX 3yOUaThIX KoJec

Tabnuua 4.1.1

OntuMasbHble pasMepbl AJiA KOJIeC pa3/IMYHbIX CIOCOOO0B U3rOTOBJIEHUS

KoBka; mraMIoBka JIntné CocTraBHEIE
d,= 100.....500 mm; d, > 500 MM
S=2.2m+ 0,05b,; S§S=22m+0,05b;
dem = 1,55 d, h=0,1b;S=128; dai= 1,354,
rjie d — qMaMeTp Baa; r=0,8h rjae d - quaMeTp Ba-
lew=(1 ...1,52d; na;
RZ26927 lm,:(l...l.S)cj;
R>10;y>7
Mpumeuanne: ¢ = 0,5(S + 0.) = 0,25 by 0w~ 0.3d; 0.y — MUHUMAJIbHAS! TOJIIMHA CTYITHIIbI

HpH H306pa}KeHHH OTKPBLITBIX KOJIEC Ha YEPTEIHKE MOJIL3YIOTCA TEMH KE PEKO-
MCHAAIWUAMHU, YTO U OJ1A 3aKPbITbIX.
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4.2. KoncTpyupoBaHHe HeNMHbIX Mepeaaydy

[lenmHpie mepenaun, Kak 1 peMEHHBIE, SIBIAIOTCA TiepeaayaMu ¢ THOKOM CBA3BIO.
OHM CXO03KH 110 CTPYKTYype — II€MHas nepejada COCTOUT M3 JIBYX 3BE3JI0YEK, COEIU-
HAEMBIX Henblo (puc. 4.2.1), HO OTIIMYAKOTCS NPUHIMIIOM JICHCT-BUS: PEMEHHAs T1e-
penava — rnepejaya TpeHUEM, 1IeTTHas Nepeaaya — nepeaaya 3aleruieHHEM.

Puc. 4.2.1. lleninas nepenaya: 1, 3 — Beaymas u BeoMast 3B€3/109KH; 2 — T1eTh

LlernHple neperayd UMEKOT MEHbLIHE radapyUThl, YeM PEMEHHEIE, padoTaloT IIpH
OonpIIMX Harpy3kax 0e3 MpocKanb3bIBaHWS U MEHbIIE HArpy»katoT Baiasl. OHHU cro-
coOHbI niepeaBate MOIHOCTE 10 100 kBT npu ckopoctu 1enu 10 15 mM/c 1 mexoce-
BbIX paccTosHusX 10 & M. lloTepu Ha TpeHHE CPaBHHUTEILHO HEBEJIUKH: (1 =
0,92...0,96). YcnoBus skcrulyaTallud OTKPBITHIX IEMHBIX Mepeiad J0CTaATOUYHO CIOXK-
HbI€: TIBLIb, [TONAJA0NIAS B [IAPHUPHI LEIH, 3HAYUTEIBHO YXYAIAeT YCIOBUS TPEHMSI
CONPUKACAIOIIUXCS [TOBEPXHOCTEH, YTO 00YC/IaBIMBACT CPABHUTEIBHO OBICTPOE U3-
HAlIMBAaHKE IIAPHUPOB, IETAIH LIECTHBIX Mepeay MOABEPraoTCs 3HAYUTEIbHON KOp-
pO3MM M M3HAIIMBAHWIO, paloTa LEMHBIX Mepe/iay YacTo COMPOBONKIACTCS 3HAYM-
TeJIbHBIMU KOJICOAHUSIMU HArpy3Ku, BUOpalMeid U JonojaHuTelbHOR aedopmanueit
TeTale.

Ilernu moapasaensitoTes Ha MpUBOAHbBIC (puc. 4.2.2, a...0), TATOBBIE, UCIIOJIb3YE-
MBbIE€ C pa3JIMYHBIMHU padouMMM OpraHamMu (CKpeOKaMM, KOBIIAMU M JIP.) B TPaHCIIOP-
Tepax, NOIbEMHHUKAX, dJIeBaTOpPax U rpy3oBeie (puc. 4.2.2, e...3).

B npuBoiax mMaiivH NPUMEHSIOTCS POJIUKOBBIC, BTYJIOYHBIC U 3y0UaThble LICTIH.
OHU COCTOAT M3 COCIMHEHHBIX C [OMOIIBI) IIAPHUPOB 3BEHBEB, 00ECICUMBAIOLINX
T'MOKOCTH 1IETIH.

Poaunkosbie menu. Kaxioe 3BeHo (puc. 4.2.3, @) COCTOUT M3 JIBYX BHYTPEHHUX
TUIACTHH 1, HANMPEeCCOBAHHBIX Ha BTYJKY 3, M JIBYX HapyKHbIX IUIACTHH 2, HAMpecco-
BaHHBIX Ha BaiMK 4. Brynka Hajera Ha Banuk. Ha BTy/ike cBOOO/IHO Bpaiaercs po-
auk 5. Hanuuue posivka 1o3BOJISIET UCKIOYUTH TPEHUE CKOJIBLKEHHS U YMEHBbLIUTh
u3Hoc 3yObeB 3Be30ueK. |Ipu nepenaue GosbIIUX HArPy30K U CKOPOCTEH IPUMEHSIOT
MHoropsiaabie nenu (puc. 4.2.3, 6). OHM COCTOAT U3 TEX JKE IJCMEHTOB, YTO M OJHO-
psiaabie. Ho Bajluku B HUX Y UIMHEHHbIE. 3BEHbSI HEPA3bEMHbBIE, & KOHIIBI COC/IUHSIOT
3BeHOM (puc. 4.2.4, @), BallUK pacKIeNbIBAIOT WM KPEIaT MIUIMHTOM. Eciau uenu c
HEYEeTHBIM YHCJIIOM 3BEHBEB, TO TIPUMEHSIOT CIENUaIbHBIE TEPEXOIHBIC 3BEHBS
(puc. 4.2.4, 6), 105TOMY LIENIHX C YETHBIM YMCJIOM 3BEHbEB MPEAIIOUYTUTEIbHEE.
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Puc. 4.2.2. Tunsl nenei: a — npuBOHAA POJIMKOBAS OTHOPSTHAS,
O — TO JK€ IBYXPAMHAA; 6 — TO K€ C U30THYTBIMH TUTACTUHAMMU;, 2 — TIPUBOJHAA 3y0-
yaTas ¢ HamPaBIAIONIMMHY TJIACTUHAMU, €, 0 — IPY30Bas KPYTIJIO3BEHHAS,
JKC — TO K€ MJIACTHHYATAS, 3 — TO JKE TATOBasA BTYJIOUHASA
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Puc. 4.2.3. IlpuBogHbBIE POTUKOBBIE TIETIH:
a —onHopsaaHas:1, 2 — COOTBETCTBEHHO BHYTPEHHSS M HAPY KHAs TUIACTHHBI,
3 — BTyAKa, 4 — BaMMK, 5 — ponuK, O — ABYXpAaHAsA
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Puc. 4.2.4. 3BeHbs 1eNU: @ — COEAUHUTENBHOE, O — MEPEXOIHOE

I'OCT 13568-97 ycranaBnupaeT CneayrOLIMe THIBI POJMKOBBEIX nenei: [IPA —
POJIMKOBBIE OAHOPAAHBIE HOpMaTbHOH TouHocTH, [IP (Tabn. 4.2.3) — ponukoBbie of-
HOPSAHBIE MOBBIIIEHHOH TOYHOCTH (nByxpsiaHsie 211P, Tpexpsamubie 311P, uersi-
pexpanusie 411P); [TP]] — nmuano3sennsie, [TPU — ¢ u3oruyThiMu maacTHHAMH.

OcHogHOIl 2eomempuyeckuil napamemp yenu — waz t, OCHOBHAA CUN08AA XA-
PAKMEPUCMUKA — pa3pymianouan Hazpy3ska Fpqyp

[Ipumep ycimoBHOro 0003HAUEHUS POJIMKOBOM OAHOPAAHON LIEMHU C IIaroM LEMH
1 =19,05 MM u paspymiaroiei Harpy3koi F,,,,= 31,8 kH:

Lens 11P-19,05-3180 I'OCT 13568-97.

Brynounsie uenu. Opnopsanneie [1B u neyxpsanusie 211B mara 9,525 mm no
['OCT 13568-97 He UMEIOT POJIMKOB. DTO CHHIKAET UX CTOMMOCTH, HO YBEITHUHUBAET
M3HOC LENU U 3BE30YEK, YTO OTPAHUYMBACT WX MPUMECHCHUE.

3yOuarbie nenu (puc. 4.2.5) coctoar u3 Habopa MiacTuH 1, MAPHUPHO COE/TH-
HEHHBIX C CETMEHTHBIMH BaJIMKaMHu 2. UToOBI UCKIIOUATH OOKOBOE CMOJI3aHUE LEMH
CO 3BE3/I0UEK, MPUMEHSIIOT HarnpasJisiromye miactuabl 3. K jocTomHcTBaM 3y0uarhix
rnepeay CIeayeT OTHECTH IUIABHOCTL M OECIIYMHOCTh PabOThl MPU BHICOKHX CKOPO-
cTax (no 35 m/c), K HelocTaTKaM — CJIOWHOCTh W3rOTOBJIEHMS, BBICOKYK) CTOMMOCTh
W CPaBHUTEILHO OOALIIYIO Maccy. Tumbl 1 OCHOBHBLIC MmapamMeTpbl 3yO4aTbiX LENCH
ycranosiensl 'OCT 13552-81, napametpsi 3yones 3Be310uek ' OCT 13576-81.

YenoBHOE 0003HaUeHHE TPUBOAHOM 3y0uaToi menu thmna | (¢ 0gHOCTOPOHHHUM
3auennenuemM) ¢ warom / = 19,05mM, paspylualomiei Harpy3koi /[, — 74 xH n
paboueit mupwHOH b = 45 MM:

Lens 113-1-19,05-74-45 'OCT 13552-81.
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Puc. 4.2.5. 3ybuaras nenb

MaTrepuanabl 151 H3rOoTOBJIEHHS Heneid u 3Be3nouek. Jleramy neneil H3roTos-
JIAIOT U3 CTAIIBHOTO XOJOAHOTAHYTOIO MPOKara: MiaacTuHbl — U3 cranei 45, 50, 40X,
40XH w apyrux ¢ mociaeayroniel 3akankoi 10 Teepaoctu HRC= 32; Banmuku, BTYJIKH
u ponuku u3 crajeid 15, 15X, 20X, 12XH3A, 38XMIOA ¢ nmocrneayiomel 1e-
MEHTAUUEN MM a30TUPOBAHUEM 10 TBepaocTH HRC 5...63. JInsg nnacTuH uenei Tu-
noB [IP/] u [IPH ponyckaercs nmpuMeHeHUe ropAadyekaTtaHoro npokara. s 3Be3mo-
gek uenonb3ytoT cramm 40, 45, 40X ¢ 3akankoid TBY w BeImoOIHEHHEM YCIOBHUA MO
TBeprocTH HRCZ 45 wnn Huskoyrepoaucereie cramm 15, 15X, 20, 20X, 12XH3A u
ap. ¢ neMeHTanuen a0 Teepaoctu HRC 54... 62; nns 3Be31049ek OOIBITUX PA3MEPOB
— crambHoe auThe 45J1. 3Be3nouku TUXOXOAHBIX (V < 2 M/C) W MallOHArPYKEHHBIX
nepeaad u3rotopissoT u3 uyryna CU 18, CH 20 ¢ repmoodpadoTkoii mo HRC 35.

Harsizxenue nenu. [Ipu skcrutyaraium nenHbx nepeaay HeoOXo0AuMO MOCTOSH-
HO KOHTPOJIMPOBATh HATSHKEHUE LETIEM W PACIIONIOKEHHE B OJAHOM TUIOCKOCTH BEIy-
I, BEIOMON M HATSKHOM 3BE3404eK. HarskeHue nenu peryaupyror, nepemenias
OJHY M3 3Be370ueK. HaTsakHyio 3Be3/10UKY pacnoiaraloT Kak BHYTPH, TaK U CHAPYKHU
koHTypa nenu. Harsxenue cuuraercsa HopmansueiM (['OCT 13568-97), ecnu npu
MEKOCEBOM paccTossHuM niepeaadn a — 1000 MM cTpena MpoBUCAaHHUA BEIOMOM BETBH
nenu [ = 40 MM = 10 mm ipr nprmoskernn yeumnusa 160H=10H. Tlpw yBemnueHnn wim
yMEHbIIEHHH ¢ Ha Kaxibpie 100 MM / COOTBETCTBEHHO YBEJIIMYMBAETCS MJIM YMEHbIIIA-
ercst Ha 4 MM £ | mMM.

CmasbiBanue. Crioco0 cMa3piBaHUS 3aBUCUT OT YCJIOBHUM HKCIUTyaTalluu mepe-
nauw. [1pu ckopocTH 10 4 M/C Ienb MePHOANUECKHA CMa3BIBAIOT C MOMOIIBIO PYYHOM
MAacCIIeHKH WHAYCTPHATBHBIM, [HITHHIPOBEIM WM TPAHCMHUCCHOHHBIM MacioM. JKum-
Kasi CMa3Ka CrnocoOCTBYET NMPOHUKHOBEHHIO a0pPa3HMBHBIX YACTHIL B IIAPHUPHI LEMH H
YCKOPSIET NMPOILECC M3HAIIMBAHMS. B TSKEIIO HArpy)XEHHBIX MPUBOJIHBIX MEpPe1adax
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HCTIONB3YIOT conmuaon, mnacthunyio cMasky LUIMATHUM-201, gro 3naunTensHo mo-
BbITIaeT pecype pabotsl nepeaayun, u rpahutHyio cmasky bBBH-1.

[TepcnekTHBHBIMU CUHTAKOT LIEMU, TPYIIHECSH MOBEPXHOCTH KOTOPbIX MOKPHITHI
aHTU(PUKLIMOHHBIMU MaTepUanamu, He TpeOyHOIIMMH CMa3blBAHUS.

3awmmuTHbIe YCTpoiicTBA. PeKOMEHAYETCA MCNONbL30BATh KOKYXH W3 JIMCTOBOM
CTaJTH, 3alIHLIAOINE TEepeaady OT MbUTH W TPA3H, 00ecneunBarommne 0e30MacHOCTb,
CHIDKAIOIINE [YM, WA M3 CETKH  TOJNBKO I 3alIMThl OOCTY’KHBAIOWIErO MEPCO-
Hana.

Xpanenue, [Ipy noaroToBKE K XpaHEHUIO LeNU ouualoT. B npouecce Hapyx-
HOr0 OCMOTPa BbIOPaKOBbIBAKOT 3BEHbA C TPELLMHAMHU WK BbIKpALLMBAHUEM METANNA,
a TaK)Ke 3BEHBA, B HAPYKHBIX MIACTHHAX KOTOPBIX MPOBOPAYHBAIOTCA BATMKH, a BO
BHYTPEHHUX — BTYJIKH. 3aT€M € MOMOIIBIO CMEUMATBHBIX MPUCTOCOONEHWH MpoBe-
PAIOT YUTHHEHHE UETH HA OCCATH 3BEHBAX B TPEX PABHOMEPHO PACMOJIOKEHHBIX TTO
BCei AnuHe 30Hax. [IpenenbHoe yBennueHwe cpeaHero iiara LUEMH N0 CPaBHEHHUIO C
HOMMHAJILHBIM 3HAUYeHHEM A0/KHO ObiTh He Gonee 4 %. ['oaHble k AanbHelileH 3Kc-
MAyaTauMy UEenH NPOoBapUMBAOT B OTPA0OTAHHOM aBTOTPAKTOPHOM MACNE NPH TEMNE-
patype 90 °C B TeueHue 15 MHH, 3aTeM CKaTbIBAIOT B PYJIOH U XPaHAT HA cknaae. Jdna
3aLUUTbl OT KOPPO3MOHHBIX BO3ACHCTBUIA LIEMH YNAKOBLIBAKOT B NPOMACICHHYIO WK
WHrAOMPOBAHHYIO DyMary.

CocTosHne 3B€3A04EK ONMPEACTAOT BHEIIHAM OCMOTPOM, BBISABNAS TPELIWHBI W
MOJOMKH 3yObeB M CTynull. 3areM, u3Mmepsii pa3Mepbl, BBISABJISIOT CTENEHb HW3HOCA
3yObeB, LUIMOHOUYHBIX, HITHIEBbIX U Pe3b0OBBIX OTBEPCTHH, OHeHWe BeHNoB. OCHOB-
HbIM BbIOPAKOBOUYHBIM MApaMeTPOM CJIYKHT H3HOC 3yObeB.

Kputepun padotocnocoOHOCTH. OCHOBHEIMH MPUYHWHAMH BBIX0JA W3 CTPOSA
LEMHBIX Tepeaay ABJISFOTCA W3HOC WAPHUPOB LENMU W 3YObEB 3BE3J0UEK (MPHA 3TOM
Lenb YUIMHASTCA U HapyLUaeTcsl €€ 3aleniieHHe CO 3BE3/I0UKOH ), MpoBOpaunuBaHUue
BAJIMKOB W BTYJIOK B MeCTaX 3anpeccoBKH (OOYCIIOBJIEHO HU3KUM Ka4yeCTBOM H3ro-
TOBJIEHWS ), YCTAJOCTHOE pa3pyllleHHe MIacTUH MO MPOYIIMHAM W POJIMKOB MO BHYT-
PEHHEMY W BHELUHEMY AuameTpam. OCHOGHBIM Kpumepuem pabomocnocobrocmi
nepeoauu nPpHEOOHOIL POTHKOGOI Uenbio ABAACHICA HIHOCOCHOIIKOCMb APHUPOE
uenu. Pacuem 3axkawuaemca ¢ npoeepke ueni no 0ONYCKAeMomy Oa61eHiI0 O1A
wapuupoe. Takxuce donzoeeunocms yenu nposepaemca no OORYCHIUMOMY HUCTY
8X00086 uenu e 3auenienue ¢ obeumu 3ee3oouKami.

4.2.1. Pacyer uenHbIx nepeaay

Mcxonnpie manHbie (MONYyYeHBl W3 KHHEMATHYECKOTO pacyeTa NMPHUBOaA ):
A 4acTOTa BpalUeHUs BeAYLUEH 3Be310YKH, 00/MUH;
P, nepenasaeMas MOLIHOCTb, KBT, unu

/. BpawawWMH MOMEHT Ha Beaywei 3ee3aouke, H-Mm;
i — MEPEIATOYHOE YHCITO.
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1. Onpeaeautb YUCNO 3yObeR BeAYLLSH M BeAOMOi 3BE3A0UCK.

Uucno 3yObeB BeaylUSH 3BE3A0UKM NPUHUMAIOT HEUETHBIM, MO BO3MOXKHOCTU
MPOCTBIM W C YUETOM TEPEIATOYHOTO OTHOLICHHS:

MPU USS Zipgew =29 2 u,

NPH U >3 Zipgey =29 — 1,5 w0

TpuHATb 2| 2 214y O LEJIOTO HEYETHOrO YMCia. MUHHUMATIbHOE YKC/I0 3yObeB
3Be3A0UKM mpu v <2 Mm/c npuHuMaroT 13,15, mpu v > 2 m/c 17...19,

Cneayer wveTe B BHOY, YTO C YMEHBIIEHHEM 4HcNa 3yObeB 3BE3JOYEK H3-3a
OONBLWIOrO yrna MoBOPOTA WAPHWPA YBEIWYWBAETCA HEPABHOMEPHOCTH JBHIKEHHS
LIeNMy U UHTEHCUBHOCTh U3HAIIMBAHHUSA LIAPHUPOB.

Hucno 3y0bes BEAOMOH 3BE310UKU  PACCUMTBLIBACTCA KAK Zypgey = Z)U W JATIEE
OKPYTJISIETCA IO LEJIOT0 YHCNA Z3. Jnd UCKITIOYEHN HAPYLIEHWS 3aUeTNIEHHA LEMH ¢
3y0BAMU 3BE3I0YKN AOMYCTUMOES MAKCHMAITBHOE YHCIIO 3yObEB 3BE3I0YKH PEKOMEH-
ayerca mpuHAMare He 6onee 120.

Ilpu pabote uenu Benwka BEPOATHOCTb BO3HMKHOBEHMS MOMEPEYHbIX Koaela-
HWi, UTO BbI3bIBAET JOMOJHUTEbHBIE TONepeuHsle Harpy3ku. [lostomy npu imare
uenu Gonee 50 MM WM BBICOKMX CKOPOCTAX A8 YMEHbLUICHUA AMHAMMUSCKUX HArpy-
30K U rabapuTHbIX pa3MEPOB MEPEAAUU PEKOMEHAYETCA NPUMEHATL ABYX- UM TPEX-
PAAHbIE LEMH,

2.0npenenutes NEpeaaTovHOE YHCIO MO BEIOPAHHBIM YHCHaM 3y0ObeB 3BE3A0YEK
Upacuw = 22 /z).

3. TIpOBECTH CPABHEHHUE Upgey M U: €CITH PASHHULIA MEKIY Upgey U 1 TIPEBBILIACT
5 %, TO BEPHYTbCA K M. 2 M UBMEHHTb 3HAUEHUA 21 M 23 €CNIM PA3HULA MEXKIY Upgeq
H u He npeBbiwacT 5 %o, TO nepelTH K pacdeTy no . 4.

Pexomenayercs nmpuHumath u<6. [IpuM Majbix CKOPOCTAX ABUKEHUS [EMH J0-
nyckaercsa #< 10, CneayeT UMETh B BUAY, YTO C YMEHbLUCHHEM NEPEAATOUHOIO YUCAA
MJ1aBHOCTL paboThl LN BO3pPAcTacT.

4. Onpeaenuts ko3pdruneHT sxcrryataunm K.

Ky = Ko Ko Koy I{HI{[J(:‘.)I(‘ [{pe;’ > (4.2.1)
rae Ky  koahdUUIMEeHT AMHAMUYHOCTH, YUUTBIBAIOIIMKA XapakTep JIeHCTBYIOMmEH Ha
LUenb BHEWHeH Harpy3ku; K, — k03 PULHEHT MEKOCEBOrQ PaccTOAHUA MK AJIUHBI
uenu; K, — ko3(ppUIMEHT HAKIOHA nepeaavn K ropuzoHTanu; K., — ko3dduuu-
€HT, YYHTBIBAIOWWH ¢nocob cmasbiBaHus, K, — KO3(pPHUHEHT, yUHTHIBAFOWIM
cnocold peryauposanua nepenaun; Ky, — KO3POULUMEHT, YUMTHIBAOIWMEA PerxuM
UM NPOACTKUTEABHOCTE PadoThl. 3HAuCHHA KOIPPULUSHTOB MPHBEACHI
B Tadn. 4.2.1.

5. OmpenennTh OPUEHTHPOBOYHOE 3HAYEHHWE IIara uenv (OCHOBHas Qopmyna
MPOEKTHOrQ pacuera nepeaaum).
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Tadnuua 4.2.1

3nauennsa ko3pPHITHEHTOB PH pacueTe MeNH MO H3HOCOCTOHKOCTH TITAPHHPOB

Koaddumment Ycnosue padoThl JHauCHIA
TPH COOKOIHAS HArPY3KE 1,0
aunamnanoctn Ky npH TOAYKOOOpasHOM MM nepemeHHoi Harpys- | 1,25...1.5
Ke
NOpPH CHABHBIX TOMYKAX 1,8
MCHKOCEBOI0  pacCTOsIHHA mpy_a = (30...30) 1,0
npu a < 25¢ 1,25
Win JuiHE! nerm K, npn a— (60...80) 0.9
. CMa3Ka HEMpepbIBHAsA B MACAHOH BAHHE 0,8
criocoba cmaskn Ky, TIPH PETYNAPHOM KanelbHOM CMa3bIBaHHH 1,0
NpPH NEPHOAHHECKOM CMA3LIBAHHH 1,5
HAKJIOHA Nepenadn K ro- | npu yrje HakjJOHa JJMHHH UEHTPOB 1,0
PH3OHTY R',, 3BE304YEK K rOpPH30HTY A0 60°
NPH YIIe HAKJIOHA JIMHHH LIEHTPOB 1,25
3BE3J104€K K ropnszonty Oosnee 60°
pesima padoTbl Kpe ye padoTa 01HOCMEHHAs 1,0
IBYXCMCHHAs 1,25
TPEXCMCHHAS 1,5
cocoba  peryMHpOBaHHS | NPH PEryJIHPOBAHHH HATSKEHWS LIEMH 34 CHET 1,0
narsens e Ky, nepeMeIleHusl 3Be3404KH  (MpH MOAOBHKHBIX
Onopax)
NpH HMCMOJIb30BAHUH HATAXKHBIX 3BE3/10UCK HIIH 1,1
POJUKOB
JUIA HEPEryIHpyeMbIX nepeaad 1,25

B 3aBHCHMOCTH OT mapaMeTpa, 3aJlaHHOTO B HCXOAHBIX AaHHBIX {7 wiam N)), He-
00XOAUMDBIH mar uenu, MM, onpeaensactesa no gopmynam 4.2.1, 4.2.2 unu 4.2.3:
@) TIpH 3agaHuu 1)

(4.2.2)

rjae 7,— BpallAOIMA MOMEHT HA BEAYLUEH 3BE3JI0UKE; M — KO3 pHIHEHT PIJTHOCTH!
I8 OQHOpAOHOM uenu m =1, ana AByXpaaHoi m =1,7, and TpexpaaHod m= 2.5.
Ecnu uncno paaos uenu HEM3BECTHO, I NPEABAPUTENLHOIO pacueTa paspelua-
eTca mpuHATh M =1; |p] — nomyckaemoe maBneHwe B mapHupax, Mlla, npuHATE Mo
Tadmne 4.2.2.
Hna oanopanublx uenei tuna 11IP MOxHO nenonb3oBarh ynpouEHHYIO 3aBU-
CUMOCTB

(4.2.3)

0) IpH 3agaHun N

fuinte k) b 4.2.4
2700 [p]-m ( )



Tadnuua 4.2.2

JomyckaeMoe 1aBleHAE B IIAPHUPAX POTWKOBBIX LEMEH

Llar nemnx 7, [p].Mlla npu yacToTe BpalIeHHs MajoH 3BE3MOUKH, Mun '

MM 50 | 200 400 600 800 | 1000 | 1200 | 1600 | 2000 | 2400 | 2800
1271587 35| 315 | 287 | 262 | 242 | 224 21 18,5 | 16,3 14,7 | 13,4
19.05...254 | 35 30 26,2 | 234 21 19 175 15 - - -
31,75...38,1 | 35| 28,7 | 24,2 21 18.5 15 15 - - - -
4445508 | 35 | 26,2 21 17,5 15 - - - - - -

6. BuiGpars war uenw o FOCT 13568-97 nopmanbHOM cepun ¢ yueTom 121 ., .
7. Onpenenutb CKOPOCTh ENH, M/C:
IZ3m

=—. 425
60-10° ( )

Tabnwua 4.2.3
[Tpusoaxbie ponrkoseie ogHopsAAHbIe uenu (I OCT 13568-97) (puc. 4.2.3)

Obo3nauenne uene | £, MM b, mm | ds, MM | A MM A, MM | Lpasps KH | 4 KT
[p 9,525-9,1 9,525 5,72 6,35 8,5 28 9,1 0,45
[p 12,7-18,2 12,7 5.4 8,51 11,8 40 18,2 0,65
Mp 12,7-18,2% 12,7 7,75 8,51 11,8 50 18,2 0,75
IMp 15,875-23 15,875 | 6,48 10,16 | 14,8 55 23 0,8
Ilp 15,875-23% 15,875 | 9.65 10,16 | 14,8 71 23 1.0
TTp—-19,05-31,8* 19,05 127 11,91 18,2 105 31.8 1,9
IMp—25,4-60* 254 15,88 1588 1242 180 60 2,6
[Ip 31,75-89* 31,75 19,05 19,05 | 30,2 260 89 3.8
Mp 38,1-127% 38,1 25,4 22,23 | 36,2 395 127 3.5
[p 44,45-172,4% 44,45 254 25,7 42,4 475 172.4 7,5
Ip 50,8-227* 50,8 31,75 | 28,58 483 645 227 97
TMpumeuanne: *Ilenn, u3rorasnieaemble ABYXPAAHBIMH H TPEXPAAHBIMU, A, = 0,287,
rae A,; — NpoexlHs MIowand ONOPHOA MOBEPXHOCTH LIAPHHpA.

8. Onpenenuts OkpysxkHYHO cuny, H:
N Ti-m-n  313-3]14-85

Ih = =3094H . (4.2.6)
V V.30 0,9-30
9. OnpenennTh JaBnenne B mapHupax uenwn, Mlla:
1K,
p= 1; <[p], MIa. (4.2.7)

Olf
10. TlposecTwn cpaBHeHHE p < [p] ,
rae [p] — nonyckaemoe narjeHve B lapHUpax uenu BeiGpanyoro miara (tabn. 4.2 .4).
® CC/IM YCJIOBUE HE BbLINOJIHAETCA, TO CEAYET WM YBEAWYMTH LIAr LEnu U ne-
pPerTH K T1. 7, WITH YBEITHYHUTE YHCIIO PAIOB TIenH (KOYD(PHTIHEAT PSAHOCTH 7#1) W TIe-
pedtH Kk 11. 6;
® ECITM YCITOBWE BBITIONHAETCA, TO IEPEHTH K CIEAYIOMEMY MYHKTY pacueTa.
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Tabnuua 4.2.4
Jlonyckaemoe napyienue [p] st poaukos neneid, MIla

HacroTa Bpatue- [Har uenu /, MM
Hus m, 06/MuH 12,7, 19,05:25.4 31,7538, 1 44 .45:50 8
50 343 343 343 343
200 30,9 294 28.1 25.7
400 28.1 257 23.7 20,6
600 257 22.9 20,6 17.2
800 23.7 20,6 18,1 14,7
1000 22,0 18,6 16,3 —
1200 20,6 17,2 14,7 —
1600 18,1 14,7 — —
2000 16,3 — — —
2400 14,7 — — —
2800 13,4 — — —
11. Onpenenuth MekOCeBOE paccToanue: a = 404,
12. OnpeaeanTb UMCIO 3BEHLER LIS,
2
w=£+(”l+”)+{(”2 “1)} L (4.2.9)
{ 2 2x a '
13. Onipere T THHY TN
L=w1t. (4.2.10)

14, Onpeneautb 4MCIO BXOJOB LICHH B 3aLCIUICHUE ¢ O0CHMM 3BE3/I0UKAMH
(1Mcnmo  ymapoB) 3a 1 CeKyHIy:
22 . (4.2.11)
7 .

15. TIpoeecTH cpaBHeHue v < [v], rae [v] — 10NyCTHMOE YMCIIO YAAPOB, onpe-
aeagemoe mo Tabmn. 4.2.5:

® ©CITH YCIIOBUE He BBITIOJTHAETCS, TO YBEITHUNUTD d U TIEPEHTH K MYHKTY 12

® CCITH YCIIOBHC BBITIOJHACTCA, NCPEHTH K CICAYIOIICMY IMYHKTY.

V=

Tabnuna 4.2.5

JIonycTHMOE UMCIIO BXO/10B LIEIH B 3alEIVIEHHE ¢ 00SMMU 3BE3/10UKaMHU [V |

ar uenu 12,7 15,875 19,05 25,4 31,75 50,8

[v] 60 50 36 30 25 15
16. OnipeennTh AMAMETPBI HAYAITBHBIX OKPYKHOCTEH 3BE3/10UEK!

g = t

Sin ——
Z =P

17. OnipeenuTh AMAMETPBI BEPIITHH BEAYIIEH U BEAOMOM 3BE30YUECK:

180 180

d, = z‘|:clg[—z J+ 0,5} d, = {ctg[ - J+ 0,5] (4.2.13)
1 =2
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18. OnpenenuTh HArpy3Ky Ha BaJ ¢ YUETOM Harpy3ku OT HEHTPOOEKHOM CUIThI U
Beca LEMU:
=127, (4.2.14)

4.2.2. KoncrpyupoBaHue 3B€3/104€K LEMHbIX Nepe1ay

KoHcTpynpoBaHHe 3BE3I0UCK TESMHBIX TIepenady OTIHYAeTCs OT KOHCTPYHpOBa-
HUA LWJIAHJIPUYECKUX 3YOUaThiX KONeC JUlib 3y0uareiM BeHUOM. [loaTomy Oonb-
LUMHCTBO PEKOMEHIAUMI N0 KOHCTPYUPOBAHUIO LMAMHAPHYECKUX KOJIEC pacnpo-
CTPaHseTCA ¥ Ha KOHCTPYHWPOBAHHE 3BE3I0YEK.

o TIpy KOHCTPYUPOBAHMU CJEAYET YUMTHIBATh HEKOTOPbIE OCOOSHHOCTH: B
OpUBOAAX ¢ ObICTPOXOAHBLIMM ABUTATENAMU LENHYIO NEpeaady, Kak MpaBuio, ycTa-
HABIIWBAIOT MOCITE PEAYKTOPA;

e Benomyio BeTBb LENU PEKOMEHAYETCA paclojiaraTh BHU3Y BO M30€kKaHUE
MOAXBATHIBAHUA €€ 3BEHBEB 3yObAMH BEIYLUEH 3BE3M0UKH;

e Jlns obecnieueHHs JOCTATOYHOIO CAMOHATSXKEHHUS LIEMH HE ClIEAYeT JAeNaTh
YroJl HaK/IOHA JIMHWM UEHTPOB K ropu3oHTy Oonee 60°. Ecnu yroa HaknoHa Oofblie
60°, TO MPUMEHAIOT OTTHKHYIO 3BE3I0UYKY HA BEIOMOI BETBH;

e [lockonbKky Lenb B NONCPEYHOM HAMpPaBlCHUHM He 00naaaeT ruOKOCTBIO, TO
HEOOXOANMO MPEAYCMATPHBATE BO3MOJKHOCTE PETYITHPOBKH BAJIOB LEMHOH Mepeaadn
Ha MapaIeNbHOCTD, 4 3BE3A0UYKH JOIKHB! ObITE YCTAHOBIEHBI B OAHOH MIOCKOCTH,

¢ Bo0O3MOXKHO NPUMEHCHUE MHOTOPSAHOH Nepeaauu.

e Jlnuna crynuuel 3ee3aouku ler = (0,8...1,5)de. JInamerp crynuupl der = 1,5dB
+ 10 MM. 3Be3a0ouKku auaMeTpoM cBhille 200 MM pexkoMeHAYETCA Ae1aTh COCTAaBHbLIMH
WIIW CBAPHBIMH. B COCTaBHON 3B€3A0UYKE CTYNMHIA MOKET OBITE BEITIONIHEHA U3 YTYHA

¢ T[lpenenbHble OTKIOHEHUS PA3MEPOBR 3yObeB 3BE3/10UEK CPeAHeH IpyIrbl TOU-
HOCTH: AUaMETPa OKPYKHOCTU BhIcTYnoB — hl2, auameTpa OKpY>KHOCTH BOAAMH —
h11, mpunsl 3yoeeB — h12; mmsa Hu3koH TouHocTH coorBeTcTBeHHO hl4, h12, hl14.
[IpeaenbHble OTKIOHEHHS AMAMETPA MOCaA0YHOrO OTBEPCTHS CTYIHLbI 3BE3I0UKH HE
Huke HE.

¢ [lapamerp mepoxoBaTocTH pabouMX MOBEPXHOCTEH 3y0beB MpUHUMAKOT Ra <
6,3 MkM npu V=8 m/c u Ra <3,2 mxm npu V >8 m/c.

¢ Pa3zmepsl 3BE3JA0UKH €O CTYNMHUEH JUIS MPHBOAHOW OJHOPAOHOW LENH TIPH-
BeJieHbl Ha puc. 4.2.7

e Marepuan KoBaHbIX 3Be3a0uUek: cTanb 45, ctanp 40X

by 0,93 b, 0,15 MmmMm;
b h+6..8mMm;

=
bD, = 1[0,5+(:1g 180 J,

=

rae { — war uenu, Zz 4YMuciao 3)/6beB 3BC3A0UKMH.
{

s =
o 180"
sin
Z1
180
ra¢ 1J; = dy — 2r, r  paauyc Bnaaud; r = 0,502D + 0,05 mm; D, =1-clg -13h;
f = 7...8° — wramMmnopouHblii ykiioH, R > 6 mm; yrinossie ckockl ¥y = 14...18° npwu
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f=02by,dy,=(1,6...1.7Yd; [, = (0,8...1,0)d — mna mocagok ¢ TapaHTHPOBAHHBIM
H7
k6

3y0Obs 3Be304YCK POJIMKOBBLIX M BTYJ0uHBIX Lienei onpeaencunt ['OCT 591-69*
(cm. puc.8.6), 3yduaterx — mo [TOCT 13576-81. OcHOBHEIE TTapaMeTPBl ¥ pacueTHBIE
pasmepbl 3yObeB W BEHIIOB 3BE3/I0UEK POJIMKOBBIX M BTYJIQUHBIX IENEH MOKa3aHbl HA
puc. 4.2.6,4.2.7 u npuseacHsl B Tadn. 4.2.6.

HATATOM H—g A =1(09...1,4)d — nng mocamok mepexoaHbIx 21~
F

Tabnnua 4.2.6

Pa3mepsl 3yObeB M BEHIIOB 3BE310UCK
JUTS TIPUBOJHBIX POJTHKOBBIX W BTYJIOUHBIX TIENEH

8.3. Pazmepn! 3yDa 1 senna 38£300UKH B ONEpedHOM CeueHHY
OgHopsagHbie IeyxpagHoie TpexpagHble
By
L.,__BZ___.,. " B
by by by b 2 ~
| r-—-—' 2 bz
"'3_@1 Ao ARl L) o /T @ﬁ? \
+ T “-:+'r' r /] f:d L + L‘-‘ ' (" i -‘11
y 7 1 Pz A,/ff’A AT 7
—— s
% S % 4 AL AT
- il o a 77 ///x?? A
=)
ITapamerp Pacuérnas Gopmyna
JuameTp sneMeHTa 3aueruieHus Leneii:
BTYJIOuHbIX D, =d, ,
ponukoBbIx 1, =d, Pacuertsr BeiOuparorcs mo F'OCT 13568-
[Tupuna rmnactunsl venu (Haubonsiuas) h 97
Paccrosinue Mexay BHYTPEHHUMH IUIACTUHAMH LieNH u ['OCT 21834-87
b}
PaccrosiHie MeKIy 0CAMH MHOTOPSITHOM nenu A
Panuyc 3akpyrieHus 3yba (HaumeHbLIMit) 7, r3=1,7D,
PaccrosiHue OT BepiuMHbI 3y0a 10 JIMHUHU LIEHTPOB
Ay 3aKpyTieHuil A, h=0.8D,
» . sz
Huamerp obona (Haubonbumii) D, Do—tctg(180%7) —1.3h
Panuyc 3akpyrieHus r, ry=1,6 My mipu <35 MM
74=2,5 My TIpH 1 > 35mm
[lInpuna 3yba 3BE3AOUKH, MM:
OIHOPSITHOH b, b1=0,93h3— 0,15
NBYXpaaHOIl b, b= 0,90b3— 0,15
MHOTOPsIHOI b, ba=0,86b5— 0,30
IIupuna BEHIIa MHOTOPSIAHOM 3B€310UKH B, B, =(n-1)A+b,, rne n-uncno psnos
IMpumeuanue: YkazanHbie B Tabnuie pa3Mepbl BEIMHCISAIOT ¢ TOUHOCTBIO 10 0,1 Mm. Pa3zmep
D, oxpyrnstot 1o 1 Mm.
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Puc. 4.2.6. ITapameTpsl 3yOBEB 3BE3/10UEK
JUISL IPUBOJIHBIX POJIMKOBBIX M BTYJIOUHBIX LIETIEH

JI1st MHOTOPSI/THBIX LIETIEN pacCcTOSHUE MEXKJLY OCSIMU MHOTOPSIHON nenu (4) BblI-

ouparoT cornacHo tadbauie 4.2.7.

Taonuua 4.2.7

Paccrosinne Mex1y oc MU MHOTOPSIAHOMN 1en# (A)

Ilar nenum £, mm | 12,7 15,875 | 19,05 | 254 31,7 38,1 44.45

50,8

A, mm 13,92 16,59 |22,78 | 29,29 35,76 45,44 48,87

58,55

4.6 OM8E.
&20..40

T}ﬂ

dcm

Puc. 4.2.7. 3Be310uka co cTynuuen sl MPUBOIHON OJTHOPS/IHOM 1enu
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4.3. KoHcTpyrpopaHHe peMeHHbIX nepeaay

B Hacrosmee BpeMa B MAIUWHOCTPOEHWH MOMYYWINM HAuOONbLUEE pacrnpoOCTPaHEHHE
nepeaiyu KJIMHOBbIMU (HOPMAJbHOTO M Y3KOTO CEUEHHUA) U MOTHKIHHOBBIMH PEMHS-
MU, CKOpPOCTb KJAMHOBBIX PEMHEH HE A0/KHA npeeblwars 25-30 M/c, a NOAMKIMHO-
BbIX pemueli — 40 m/c. [Ipn ogwHAKOBEIX TabapWTHBIX pa3Mepax Tiepeaada y3KUMH
KIMHOBBIMH PeMHAMM B 1,5-2 paza Bbillle MO TATOBOI CMOCOOHOCTH, YeM Mepeaaya
KJIMHOBBIMU PEMHSIMU HOPMAJIbHOTO CEUEHUS,

Cornacno ['OCT 1284.3-96 npowuspoauTes noadop THMA W YHCNA KJIWHOBBIX PEMHEH
M pacueT nepeaau.

OCHOGHBIM PacUuemom pemHeil CUHmaemca paciuem no ma2oeoil CnocobHocmi.
Pacuem pemrueil Ha 001206€4HOCMb RPOEOOUMCA KAK NPOGEPOUHBIIL,

4.3.1. lopsanok pacuera peMEeHHBIX Mepeaay

HexoaHble JaHHBIC (TOAYUYEHDBl M3 KHHEMATHUYECKOTO pacueTa NPUBoaa):
N| — MOWIHOCTh Ha BEAYLIEM Bajy,

A — 4acTOTa BpallleHUs BeAyLIero Bana, 00/MHH;

1 — NEPEAATOUHOE YMCA0 PEMEHHON nepeaaun.

1. TTo taGaune 4.3.1 BoiOpaTh ceueHue PeMHA B 3aBUCHMOCTH OT KPYTSAIIEro MO-
MEHTa Ha BEAyIlEM Baly:
7,=955510> 2 Hww, 4.3.1)

N1

Tadnuua 4.3.1

PekomeHayeMmble npejienbl MOMEHTOB U MUHUMAaJILHO JIOMYCTHUMBbIE
AUAMETPbI LLIKKBOB NPU BbIOOPE PEeMHEHR

Ceue- 71, Hvm digin, MM | Cedenne 11, HvmM diyin. MM
HHE peMHS
PeMHH
KNIHHOBBIC HOPMAJABHOTO CEYECHHSA KnuHOBBIC V3KHE
0 Jlo 30-10° 63 VO Jlo150-10° 63
A 15-10°.. 60-10° 90 VA 90-10°...400-10° 90
b 50-10°..150-10° 125 VB 300:10° . .2-10° 140
B 120-10"...600-10" 200 VB Caobiwe 1,5-10° 224
r 450-10°..2.4-10° 355 [MoNMKIHHOBBIE
i 1,6:10°...6-10° 500 K Jo 40-10° 40
E Cabiwe 4+10° 800 1 18-10%...400-10° )
M Cabie 130:10° 180

2. BriGpatb nuaMeTp MEeHbIIEro IKUBA.

C wener TOBBIWIEHHA Pecypca padoTel NMEpeaavyn PEKOMEHAYETCA YCTAHABIH-
BaTh MEHbLUMI LIKKB pacueTHOro auaMeTpa d| > dyin (cM. Tadn. 4.3.1) u3 cranaapt-
Horo pajga: 63, 71, 80, 90, 100, 112, 125, 140, 160, 180, 200, 224, 250, 280, 315, 355,
400, 450, 500, 560, 630, 710, 800, 900, 1000, 1120, 1250, 1400, 1600,
1800, 2000, 2240, 2500, 2800, 3150, 3550, 4000, 4500, 5000,
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3. Onpenenurs auamerp donsiworo wkuea d2 = dlu. 3Hauenue d2 okpyrinTsb
10 DAWKAiIero CTaH1apTHOTO 3HAYEHHS.
4. YTO4YHHTb MepeaaTovMHOE HYHCI0 C YYETOM OTHOCHTEIbHOIO CKOJbKEHWA
£~=0,01
g, 03 (43.2)
di(1-¢)
Onpenennts pacxoxkaeHue u' ot 3agaHHoro u: Au =|u —u'|.
5. IpoBecty cpaHenne 24 -100% < 5%:
H
® CC/IM YCIIOBHE HE BBIMOJHACTCA, TO NEPEHTH K NYHKTY 3 W BuIOpaTh Apy-roe
3HAYeHHe W3 CTAHJAPTHOrO paaa;
® ©CIld YC/IOBHE BBLINOJIHAGTCSA, NEpeiiTH K clenylolemMy pacyery.
6. Onpenenuts OPUEHTHPOBOYHOE 3HAYEHHUE MEKOCEBOI0 PACCTOAHMS

o
a' = cdh. rae koddpuuneHT ¢ = E—BhlﬁﬂpﬂﬂTCH no tabnuue 4.3.2 B 3aBUCHMOCTH OT
1

nepenaToyHoOro YUCa u.
Tabnuua 4.3.2

3Hauenue kodxpduumnenTa ¢

u 1 2 3 4 5 6
¢ 1.5 1.2 | 0,95 0.9 (1,85

7. OnpenenuTb OPUEHTHPOBOYHOE 3HAYEHHE 1JIMHBI PEMHS:

25(d, —-d,)*
L'=2a'+0,57(d, +a":]+0' S{d‘r 4) 2 (4.3.3)
a
[To TOCT 1284.1-89, I'OCT 1284.2-89, 'OCT 1284.3-96 nna pemueii HoOp-
MajibHOro cevenns, PTMS1-15-15-70 ang pemuei y3Koro ceyeHuss ¥ MCnonb3ys
PTM 38-40528-74 nnsa nonukJIMHOBLIX peMHell BbIOpaTh Onukaiiliee cTraHmapTHOE
ceueHue pemus (puc. 4.3.1, Tabn. 4.3.3).




Tabdbmuia 4.3.3

Pa3meprl cTaHgapTHBIX ceueHUH peMHel (MM)

Obo3nauecHue | PacuerHas | Illupuna | BeicoTta Pacuernas anuHa L, I
CEUCHMUS IUpHHA /, W Ty HauMeHblIasg | HaudoJbILlas
O 8,5 10 6 400 2500 |
A 11 13 8 500 4000 |
b 14 17 10,5 800 6300 1
B 19 22 13,5 1800 10600 1
r 27 32 19 3150 15000 1
J| 32 38 23,5 4500 16000 2
L 42 50 30 6300 18000 2

Psn pacuetnnix anun pemueii Ly, mm: 400;(425); 450(475); 500(530); 360(600);
630; (670); 710; (750); 800, (850);, 900; (950); 1000; (1060);1120 (1180); 1250;
(1320); 1400; (1500); 1600; (1700) 1800; (1900); 2000; (2120); 2240; (2360); 2500,
(2650); 2800, (3000); 3150 (3350); 3550, (3750); 4000; (4250); 4500'(4750); 5000;
(5300); 5600, (6000); 6300, (6700); 7100.

Pazmepsl B ¢cKOOKAX HUCMOIB30BATE B TEXHHYECKH 000CHOBAHHBIX CITYJasX.

8. YTOUHUTL MEIKOCEBOC PACCTOAHME!

a:0,25[(L—A1)+\/(L—A1)2 —SAZ}, (4.3.4)

rae A= 0,57 (dy + db); A2 = 0,257 (dy— di .
9. OnpeaenuTh CKOPOCTh PEMHA:

= M e snecn dy B (4.3.5)

10. Onpenenuts YMCIO NPOOETOB PEMHS V B CEKVH/IY:

r
/-

V=z,3ﬂerLBM. (4.3.6)

11, OcymecTBUTh MPOBEPKY PEMEHHOH Tepeaaud Ha JOJITOBEUHOCTE O YHCITY
npoderor v = [v], rae [v] = 10¢-1:

® ¢CJIM YCJIOBHE HE BBITIONHSECTCSA, TO TIEPEHTH K 1. 8 H YBEJIMYUTE JUTHHY PEMHS
MO CTaHJAPTY;

®  €CJIW YCJIOBHE BBITIOJTHAETCS, TIEPEHTH K CIIC/IYFOIIIEMY PAcUeTy.

12. Onpeaenute yrona o0XBaTa peMHEM MAJIOTO [IKUBA:
a:180—57u. (4.3.7)
d
13. [IpoBectn mpoBepky o> 120°: ecnu ycnoBHE He BBEIIOIHIETCA, TO HEOOXO-
JIUMO TIPUMEHHUTB YCTPOICTBA, YBEIMUHBAOIIKE yroi 00XBara, HAIPUMEP, HATIKHOH
POITHK; ECITH YCIIOBHE BBIMONHAETCS, TO IEPEUTH K CIEAYIOIEMY OIOKY.
14, Onpenennute OKPYKHYIO CHITY HA TIIKHBAX
N, -10°
P
15. Onpenenuts OPUEHTHPOBOUYHOE 3HAYEHUE YKCIIA YCTAHABJIMBAEMbIX PEMHEN

F;:

(4.3.8)
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AJ1A KITMHOBBIX peMHeﬁ I10 BBIPAMKCHHUIO!

of
e

(4.3.9)

F [ .
[ 14y
JUIs OJIMKIIMHOBbIX PEMHEH ONPE/IEISETesl YKCIIO PEOEP PEMHS 110 BLIPAKEHUIO:

1077,
=t (4.3.10)

k10
rae [k] = kocyc, — DOMycTHMOE NONE3HOE HANpsbKeHue;, A, Ay — NIoLaau noneped-
HOTO ceueHHs pemHed (tadm. 4.3.1.3); &y — mone3noe Hanpsxernne pemusa, Mlla;
A1 HOPMAaJibHbIX KJIHHOBLLX W ITOJIMK/IMHOBbIX peMHeﬁ:

1,57
555 by _ |
= ==-6 P 10732, (4.3.11)

' dhky,

I YV3KUX KITHHOBBIX pEEMHEﬁZ

ko

ko =(271-51igv )b, ! - 49b—p ~112-1077 V2 (4.3.12)

dikyy
rac V' — ckopocTh peMHd, M/c, (cM. L. 9); v — dactota npoderor pemus, (cM. m. 10);
b, MpUHA PEMHs N0 HEHTpanbHOMY €100 (cMm. Tadn. 4.3.4); k,  xodpduuuent
BITHSHUA TlepeAaTouHoro uncia (ecm. 1adm. 4.3.5); ¢, — kor3dhpurmenT, yanTHIBArOTIHAH
BIIMAHUE Yria 00XBara Ha TArOBYH cnocodHocTh (Ttadn. 4.3.6); ¢,  kodxdduupuent
pexkuMa pabotel  (Tabm. 4.3.7). lleperpy3ka mpw IycKe oOmpeAcndcTcs Kak

-
100 % (cM. rpadik HATPY3KH B TEXHUUECKOM 3a7aHUH ).
Tabnuua 4.3.4
Pasmepnl NpUBOAHBIX KIIMHOBBIX M NONUKIUHOBBIX PEMHEH
[TapameTprl Tun pemus
pEMHST HOPMAbHOE CeHEHHE
0Z) | A(A) | BB) | BO | TD) | JE) E
ArLA, MM’ 47 81 138 230 476 692 1172
by, MM 8.5 11 14 19 27 32 42
g, Kr/M 0.06 0.10 0.18 0,30 0,60 0.90 152
] 6 6 6 6 6 6 6
[TapameTprl Tun pemus
pemMHA y3KI/le MOJIMKJIHHOBBIC
VO(SPZ) [ YA(SPA) [ YB(SPB) | VB(SPC) | K(J) A(L) M(K)
ArLA, MM® 50 95 158 278 54 291 954
by, MM 8.5 11 14 19 24 4.8 9,5
£, KT/'M 0,07 0,12 0,2 0,37 0,09 0,45 1,6
] 6 6 12 12 36 20 20
Ipumeuanue: B ckobkax ykasaHo obosHaueHHe peMHs no ISO.
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Tabnuua 4.3.5

KoadppuurenTsl BaMsHNA NepenaTouHOro uncia k,

M kH 4 kﬂ'
1.02...1,05 1.02 1.16. 1.2 1,07
1.06. 1.1 1.04 121,13 1,09
1.11...1,15 1,06 131..15 1,11
1.51..2.0 .12 2.1 v Bolwe 14

Tabnuna 4.3.6

Kosdppumment ¢,

Cu a° Cu ° Co °
0,64 30 0,83 120 0,95 160
0,69 90 0,86 130 0,98 170
0,74 100 0,89 140 1,00 180
0,79 110 0,92 150 1,05 190
1,10 200 1,15 210 1,20 220

TabGmmma 4.3.7

Kosdduumuent perxxuma padotsl ¢,

XapakTep Harpy3Kku [Teperpyska npu nycke, % Cp
Crnokoiinas o 120 1,0
Y MepeHHBIE KoJeDaHuA o 150 0,9
3HauHuTENLHBIE KONEDaHns a0 200 0.8
HepasHomepHas yaapHas no 300 0,7

B T'OCT 1284 .3-80 w PTM 38.40545-79 yauTeIBa€TCSl, YTO B MHOTOPYYBEBHIX
nepeavax Harpyska pacnpeiesieTes no peMHsm HepasHoMmepHo. [Tosromy BBOAST
kor(dunmenT uncia pemueii (', (tabn. 4.3.8). Torma okoHUaTETbHO YHCIIO pEMHEH:

- 4313
= (43.13)

3HaueHHEe Z CII€OYET OKPYTIIUTE J0 OCNOIo YUCIa B 6OJ'I]E>I.HyIO CTOpOnYy.

Tadnmma 4.3.8

Kosddumment uncna pemueit C,

2.3 4.6 Bonee 6
” 0,95 0,9 0,85

b

_~

16. Tlposectu cpapHenue z < [z], rTae [z] — AONMYCTHMOE YMCHO PEMHEH Juist
JNaHHOro ceucHus (cm. Tadn. 4.3 4):

® ECJIM YCIIOBUE HE BBITIOJHAETCS, TO CISIAYET NEPEHTH K 1. 2 U BRIOPATh ceve-
HHE OOJIBITIETO Pa3Mepa, a 3aTeM TTOBTOPUTH PACUET PEMHS,

® CSCJIH YCIIOBHE BBITIONHASTCSA, TIEPEHTH K CIEAYIOMEeMY OJIOKY.

7. Onpenesuts CHITBI, ASHCTBYIOIINE HA BAJTBI:

Iy = 2 4yzkg co.s*%, (4.3.14)
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rac A] — TUIOMIadk TIOTICPEYHOTO CCUCHHWA OAHOTO PEMHA, IUTA TIOJIMKITHHOBBIX peMHeﬁ

A
Ay = 1#00 (cm. Tabn. 4.3.4), kg — noneszHoe HaNpsKEHUE B pemMHe (cM. 1. 13);

=180 a yron Mexay BETBSIMM peMHs (yrona cwm. . 12).

4.3.2. KoHCTpYKIMH IIKUBOB PeMEHHBIX Nepeaayd

[[TkwBBEI peMEeHHBIX Tepeaad W3TOTAaBIWBAIOT yalle BCETO NTUTHIMH W3 UyTyHa. [lid
CHIKEHHS WHEPIIMOHHBIX HATPY30K ITKWBBI BEICOKOCKOPOCTHBIX TIePeIay W3rOTaBIIH-
BAIOT M3 JIErKMX CI1aBOB. [Ipu HeOOJIBIIOM BBIMYCKE UX M3IOTABIMBAIOT TAKKE CRAp-
HBIMH U3 cTanu. lIKuBE OBICTPOXOIHLIX Mepeaady noasepraior danancupoBke. llpu
auameTpe £ < 300 WIKUBEI BLIMOJIHAIOT ¢ AUCKAMH 0€3 CNMIU, IIKUBBI OONBIIMX AUa-
MeTpoB — ¢ 4...6 couuamu. J[ns mkusos ¢ Dy, > 250 MM JIMCK KOHCTPYUPYHOT B BUAE
KOHYCa, UTO COCOOCTBYET JIYULIEMY OTBO/Y FAa30B MPH 3ATUBKE (POPMbI METAJIIOM,
Hna yaoGeTBa yCTAHOBKH peMHEH IIKMBLI MEpeaad OOMKHBL ObITh KOHCOJBHBIMM,
HHaye A1 CMeHbl peMiAa notpedyercs pazdopka y3ia.

[Tockonmbky B mporiecce paboThl pEeMEHDb MOMKET BBITATUBATHCS, TO B KOHCTPYKIIMH ¢
PEMEHHOM nepeaaved HeoOX0/AMMO NPEAyCMATPUBATh YCTPOMCTBA /U1l U3MEHEHMs
MEIKOCEBOTO PACCTOAHHUA.

Hna ypenuuenua yria o0XxBara o) peKOMEHAYETCA BSIOMYIO BETBb IEpeAauu pacmo-
narath BBepxy. Toraa 3a CUeT MPOBUCAHUS PEMHS YIOJl HECKOJIBKO YBEITHUHBaAeTCA. B
TEX CJIYy4asiX, KOI/a NPOBHUCAHUE PEMHEN HECYIIECTBEHHO, /U181 YBEJIIMUEHUS Yyria 00-
XBaTa ¢ PCKOMEHAYETCS TIPUMEHATL JOMOJHUTENBHBIA IWWKHB, KOTOPBIA MOJKET CITy-
JKATh U HATSKHBIM YCTPOHCTROM.

Honycku Ha $hopMy M PacnoacKeHHe NOBEPXHOCTECH MOKHO HA3HAYATD JI 1IKUBOB
PEMEHHOH TIepeaaud, OCHOBBIBAACH Ha PEKOMEHIAUMAX, NPUBEIECHHBIX ITA KOJeC
3yOuaThIx mepenau.

Tadnuua 4.3.9

Pasmepri 000/1a 1 KaHABOK, MM

[Mpoduns pemusnio | (2 | e Tl a | k |y @
'OCT 1284.1-80
0 3110012 10| 4 |55]|34°nmpuD=63...71;, 36° D=80...100
38° npu D=112...160, 40° D=180
A 4 (1316 | 13 [55] 6 | 34°mpuD=90...112;36° D=125... 160

38° mpu D=190...400; 40° D=450

b S 117021 | 17 [ 6,575 38° npu D=190...112; 40° D=450
38° mpu D=250...500;

B 7 (22127 22| 7 |10 | 36°npu D=200...315;

38° mpu D=355...450

DD — pacuernsiit ppamerp. Ilpu 72 > 350 mwm Beinosiasierces ¢ 4...6 crinamwu
D,=D+2C;, Dy=D, 2e; b=(z 1)+ a+ 2k z uucio kanaBok (peMHCH);
Dy =Dy 20, dey = (1,6...1,7)d, vy = 7...8° - nurelHBIE (POPMOBOTHEIE) VKIOHEI,

re=4.. . 5Mm g, =(0.9...1.4)d — nnsg mepexoAHBIX TTOCAA0K %
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5. PABPABOTKA YEPTEXA OBIHIET'O BUJAA PEAYKTOPA

PazpaboTtka deptexka o01ero Buaa peayKropa npeacTapideT coOoi npeapapy-
TEJIFHOE (UYEPHOBOE) MPOSKTHPOBAHHE PEAYKTOPA € MENIBIO YCTAaHOBIICHWS TPUHIIHITH-
AJIbHbIX KOHCTPYKTOPCKUX M TEXHONOIMYECKUX PEIICHHMN,

Pazpabotka deprtexka olwero Buaa peaykropa 0azHpyeTcs Ha MPOBEICHHLIX
paHee KHHEMATHUYECKUX pacyeTax H pacueTax nepeaad v Mmo3BoIseT MOATBEPIHTh HITH
ONPOBEPrHYTh BO3MOKHOCTbh X MCHOJIb30BAHUS B NANbHEHIIEM KAK OCHOBbI JUIS Bbl-
MOJIHCHUA CJICAYIOLICTO Tana NPOCKTHPOBAHKUA — TEXHHYSCKOr0 MPOCKTA, B KOTOPOM
3IEMEHTbl KOHCTPYKIHH PEAYKTOPA pa3padarbiBalOTes JACTAIbHO M OKOHYATENBHO,
NpeACTaBAAA COO0H 3aKOHYCHHOC TEXHUYCCKOS PELICHHE.

Craausi 3CKU3HOTO MPOEKTHUPOBAHWA XapaKTEPH3IYETCS TEM, YTO PacueThl H
KOHCTPYHUPOBAHHUE (MPOUEPUNBAHME) ACTANH WU COOPOUYHOH €/IMHUIIBI BBIMOIHSIOTCS
napauieNbHO, TaK KaK 4acThb pasMepoB, HEOOXOOMMBIX A4 MOCICAYIOIHX PacueToB
(paccTosiHHE MeXIY OTIOPAMH Bala, TOYKW MPHITOXKEHHT HATPY30K) MOYKHO TIOJTYIHTE
TOJILKO B PE3yJbTare rpadpuueckoil npopadoTKku YyepTeska.

Ilpu paszpaboTke yepTeska 0OLIEro BHAA PEAYKTOPA OMPECNAIOT pacloNloKe-
HWe JeTaneH nepenay, pacCTOAHHA MEXIy HAMH, OPUEHTHPOBOYHBIE AHAMETPBI CTY-
NneHeH BaJia, Bb[6l/1paIOT THIbL NOAINHUITHUKOB H CXCMblL HX YCTAHOBKH.

5.1. TuNOBBIE KOHCTPYKIHH BAJIOB 0JJHOCTYNIEHYATBHIX PEAYKTOPOB

ITocneaoBaTeNbHOCTL BLIMOJHEHUS KOHCTPYKUUH ObICTPOXOJHOrO Bajla LM-
JTHHJIPUIECKOTO, OBICTPOXO/IHOTO BaJla KOHHUECKOTO, THXOXOHOTO TIHJIHHIPHYIECKO-
r0 U KOHHYECKOrO BAJOB OJHOCTYNEHYATHIX PEAYKTOPOB MPUBEAEHbLI COOTBETCTBEH-
HO Ha puc. 5.1.1, 5.1.3, 5.1.5, 5.1.7, a uX KOHCTPYKUMH C pPEKOMEHIAUHAMH IO
TIPE/IBAPUTENHHOMY BBIOOPY MOJIITUITHUKOB H Pa3MEPOB OT/ICITEHBIX CTYTICHEH TPHBE-
JEHBI COOTBETCTBEHHO Ha pHuc. 5.2.2,52.4,52.6.5.2.8.

TTpn pas3padoTke KOHCTPYKUMH BaJOB CIEAYET PYKOBOJCTBOBATHCH PEKOMEH-
JAUUAMM, NpUBeAcHHbIMU B Ta0m. 5.1.1.

Tabmuua 5.1.1

3HAUYCHUSA BBICOTHl OYPTUKA /, OPUCHTUPOBOUYHBIC BEIMYUHBI (DACKU CTYIUIIBI |
H KOOPOWHATH! (DACKH MOAIIUITHAKA I' BaJIOB
B 3aBHCHMOCTH OT JIMAMETPA COOTBETCTBYIOIICH CTYNeHH d

17..24 [ 25.30 | 32..40 |42..50 52..60 | 62.70 71...85
2 22 2,5 2,8 3 3.3 3,5
1,6 2 25 3 3 3.5 3.5
1 1 12 1,6 2 2 2,5
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[Ipy KoHCTpyMpOBaHUM BaJOB CHEAYyeT NPHUHATH BO BHUMAaHHE CIEAYIOIIHE
MOJIOKEeHUS :
l. MpOeKTHBIN pacyeT BBIMOJHAETCS HA CTAIUU ICKU3HOTO MPOEKTHPOBAHUS IO
dbopmyie
My
02[r];

rone M =T — kpyTsuuii MomeHT, H'Mm; [Tk] — JIONyCcKaeMoe HampsKeHue Ha Kpy-

d1=3 (511)

yeHwue, H/mm>.
[IpoekTHBII pacyeT MPOU3BOJMTCS TOJIBKO HA KPy4UeHHE, a /Il KOMIIGHCAIMid Heu3-
BECTHBIX Ha TOT MOMEHT HAaNpsKeHUH u3rnbda W APYruX Hey4YTEeHHbIX (aKTOpOB
MPUHUMAIOT 3HAYUTENIbHO MOHUKEHHBIe 3HAUYEHHS JOMYCKaeMbIX HalpsHKeHUH Kpy-
yeHus. Hanpumep, juis BBIXOAHBIX KOHIIOB BajloB peayKTopoB 15 — 20 Mlla, npuuem
MEHbIIIME 3HAYeHUs MPUHUMAIOT 1151 OBICTPOXOOHBIX BalOB, OOJbIIWE — IS THUXO-
XOJIHBIX BasioB; IlolydeHHBIE B pe3ylibTaTe pacuera 3Ha4YeHHs MPUBECTH K CTAHIAPT-
HbIM 3HAQUYEHHMSIM BBIXOJIHBIX KOHIIOB BasioB (cM. [Ipunoxenue 2, tabiu. 2,3)

2. nuaMeTp d; BBIXOJHOrO KOHIIA OBICTPOXOIHOrO Bajla, COeAMHEHHOIO C JIBUra-
TeleM dYepe3 J000ro BHAa MYQTy, ONpenenseTcs MO  COOTHOIIECHHIO

di=(0,8...1,2)dy,, Tne dy,— nmaMeTp BBIXOAHOTO KOHIIA Bajia pOTOpa ABUTATEIS

3. IuaMeTpsl W JJIUHBI CTyTNeHel BaloB d W [ OKpYTIIUTE A0 ONMKaHIIMX CcTaH-
JAPTHBIX YHCEJ MO Psily HOPMaJbHBIX JIMHEHHBIX Pa3MepoOB, MPU 3TOM JAHAMETP H
IUTMHA KaKI0W Mocleayloleld CTyneHd omnpeaessercs Mo CTaHJapTHOMY 3HAa4YeHHIO
IMaMeTpa ¥ JJIMHbI IPeabIAYIICH;

4. craHmapTHBIE 3HAYEHUS d3 U dy TOJ MOMIIUMHUKHA TPUHATh PaBHBIMU JHa-
METpPY BHYTPEHHEro KoJiblla MOAIUNHAKA d COOTBETCTBYIOLIEro THUIA MOAIMITHUKA;

5. B JanbHeileM npu pa3padoTke udepreka 00LIEro BMAA MPUBOAA Pa3MeEphI
JUaMETPOB U JJIUH cTyneHel BanoB (d u /) noaiexar yToOYHEeHHIO.

1-s1 cTyneHb MoJ 371eMEHT OTKPBITON Mepeadyu UK MoIyMy(ThL:

. , e M, =T — kpyTsaimuii MOMEHT, paBHBIH BpallaroLIe-

2 packy

I —1‘1| Mycst MOMeHTY Ha Baiy, H-M; [t]x= (15 —20) MIIa
| D I L I = (0.8...1,5) d\ — mon 3Be3nouxy; I} = (1.2...1,5) d\ — non
| UIKHB;
1 L— [ =(1.0...1,5)d, — nox mecrepuio; /; = (1,0...1,5)d, — mox nomny-
- - Mydry.

2-s1 CTYIIEHD 1104 YIINIOTHEHUEC KPBIIMIKHA ¢ OTBEPCTHEM H IMOAIIHUITHHK

_:x45 3 \ 3
2 gacky | —

—H e — dr=d, + 21
1 ) ]2: 1,5 dg.

I |1y

96



3-4 cTyneHb MO/ MEeCTePHIO, KOJIeCo:

dy =ds +32r, BOBMOX-

] "'?;igw \ B S— _ HO d3 < dfe’

npu dy >d;

/¥| mpuHATH dy =d

| npu ds >dy

HNPUHATE d3 = dy1;
lzonpeeuTh
rpauUecKkd Ha ICKH3-
HOIl KOMIIOHOBKE.

]
|

b b b

4-5 CTYIIEHDb 1101 ITOOINUITHHUK:

d4 = dz

v % Iy = B + ¢ — nnd mapu-
SN—T— — KOBBIX ITO/IIIHITHUKOB;
Iy =T + ¢ — st posu-
- Y I I - . - ¥ KOBBIX KOHHYECKHX
MO/I-ITHITHUKOB.

oxb5°
2 gacky

Puc. 5.1.1. IlocnegoBaTenbHOCTL NOCTPOCHUS YepTeKa ObICTPOXOAHOrO Bajla
[UJIMHAPUYECKOT0 OJHOCTYNIEHYaTOro pelyKropa

ox45° \ ' N
2 garky &1—'1 \—/
I
o = =%
—_——— - E——) R~ 1n S
b~
1 "1
N [ X
{ b { {,

Puc. 5.1.2. beicTpoxoaHBIi Ball HUIMHAPUYECKOTO OHOCTYIIEHYATOr0 PelyKTopa
-5 cTyneHb MoJ JIEMEHT OTKPBITON Nepeadu Wil NoayMy(Thl:

=7 — KpyTsLM{ MOMEHT, paBHBIH BpalllaloIIeMycs

MOMEHTY Ha Baity, H-Mm;
[1=(0,8...1,5) d, — non 3Be3nouky; /; = (1,2...1,5) d; — non 1ikus;
[1=(1,0...1,5) d) — mox mecrepnro; /; =(1,0...1,5) d; — mox moaymydry.
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2-s1 CTYNeHb MO YIUIOTHEHUE KPBIIIKU C OTBEPCTHEM U MOAIIMITHUK
d>» =d,+ 2t

]2 ~ 1,5 d2 .

3-4 cTymneHb MOJ MeCTepHIO, KOJeco:

dy; = d> + 3,2r, BO3MOXKHO d3 < d,;

pu ds >d,;) TPUHATD d3 = dyy;

/5 onipeieIUuTh rpaUIeCcKH Mo 3CKU3HOI KOMIIOHOBKE.
4-g Mo MOJIIUITHUK:

dsy = db;

[y= B + ¢ — 1ns MapUKOBBIX MO IITUITHUKOB;

[y = T+ ¢ — U1l pOJIMKOBBIX KOHUYECKHUX MOAIIUITHHUKOB.

IlpeaBapuTe/ibHbIA BHIOOP MOJMUIIHUKOB

PanuanbHble m1apukoBbl€ OJHOPSAHBIE NPH &, = 200 MM.

Cepus nérkas (cpemaHsis).

1-5 cTyneHb O/ dJIEMEHT OTKPBITON Mepeaadyu Ui NOayMy(dThl:

o450
2 packy

.tne M, =T — kpytsimuii MOMEHT, pas-

I BpalLaolleMycsi MOMeHTY Ha Baiy, H-m;
[1=1(0.8...1,5) d| — nox 3Be3nouky; /; = (1,2...1,5) d) — nox mxus;
I l1=(1,0...1,5) d\ — mon mectepnto; /; = (1,0...1,5) d; — mox momy-

MYQTY.
2-91 CTYNEHb MO/l YINIOTHEHHWE KPBILIKH ¢ OTBEPCTUEM U MOALINITHHK:
5 dr = d| + 2t — TOABKO MO YITIOTHEHHE;
™2 gacku —_ 1= 0,6 d4 — TOJIBKO 10J] YILIOTHEHHE.
“,
- W —
\\

3-1 CTyHNeHb 11O IECTEPHIO, KOJIECO!:

Cx45° dz =dy + 3.2r,
2 gacky ; BO3MOKHO d3 < dfp1; ds >dfe1;
) [3 onpeienTh TpaUICCKH 110 3CKU3HOM
N 5 . ( KOMITOHOBKE.
I —— -0 A e

s b s

Puc. 5.1.3. TlociienoBaTenbHOCTL OCTPOEHUS YepTeKa OBICTPOXOIHOIO Baja
KOHHYECKOr0 OJHOCTYIIEHYATOr0 peAyKTOpa
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4-5 CTYIIE€Hb IO MOOUIUITHHUK:

Lx45°
2 gacky

: di=ds+(2...4)Mm;
/;\ Iy onpenenuth rpadm-

| YECKH.

4 b N [

Puc. 5.1.3. TlocnenoBaTenbHOCTh MOCTPOEHHUS YepTeka OBICTPOXOIHOIO Bajia
KOHHUYECKOI0 OJIHOCTYIIEHYATOr0 PelyKTopa (OKOHYaHue )

b,

' p N~ A |
ox5” ’ / R
2 gacky % = =

T \ P
,-'/

4 L, Lo | [ = £

42

Puc. 5.1.4. beicTpoxoaHblii Bajl KOHHYECKOT0 OJAHOCTYEHYATOro pelyKTopa

1-51 cTyneHb MO/ 3JIEMEHT OTKPBITOH nepeiaud Ui NoayMy(Thl;

— KPYTALUMA MOMEHT, PaBHbIA Bpallarolemycs

MOMEHTY Ha Bairy, Hwm;
[,=(0,8...1,5) d| — mon 3Be3nouky; /; = (1,2...1,5) d| — nox wkus,
[i=(1,0...1,5) d, — non mectepnto; /; = (1,0...1,5) d; — nox nonymydty.

2-51 CTYTNEHb TMOJ] YIJIOTHEHUE KPBIIIKK C OTBEPCTHEM U TOIIIUITHUK
d>» = dy+ 2t — TONbKO MOJ YIIOTHEHHE;
[~ 0,6 dy — TOTLKO TIOJT YIUIOTHEHHE.

3-1 CTyHeHb [OJ] LIECTEpPHIO, KOJIeco:

ds=d;+3,2r,

BO3MOXHO d3 < dp1; d3 >dp;

[; onpeienuTh rpadMuecKn Ha 3CKU3HOI KOMITOHOBKE.
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4-5 CTYIICHBb ITOI ITOAIUHITHHUK

dy=ds+ (2...4) mm;
[y onpenenuTh rpaduIecKu

IIpeaBapuTe/ibHBINH BbIOOP NOAIHNHUKOB

Ponukoseie konnueckue Tuna 7000 uim 27000 ipu 1y < 1500 06/mMuH.
PapunansHo- ynopuslie mapukobie Tina 46000; npu 7 > 1500 06/mMuH.
Cepus nerkas (cpenss).

Vron koarakta oo = 11...16° ms Tuma 7000;
a —_—
(1 —

25...29° nng tuna 27000;
26° mist Tuma 46000.

-5 CTyNeHb MOJ] DIIEMEHT OTKPBITON Nepenadn Wik MoayMmy o

ox45°

2 gacky

l, | — 1101 HOIYMY]TY.

3
d, =3 M 10 . tne M, =T — xpyrsimmii MOMeHT,
2L

\ paBHBIH BpalamineMycss MOMEHTY Ha Baiy, H-M;

L =1(0,8...1,5) dy — nox 3ee3nouxy; /; = (1,2...1,5) d,

— TOJI, IIKHE;

51=(1,0...1,5) d, — mox mectepnio; /| = (1,0...1,5) d,

2-5 CTYNEHb NoJA YIJIOTHEHUE KPBILIKH € OTBEPCTUEM U MOAUIHUITHHK!

%
%

3-s1 CTYIICHb 1101 INECTCPHIO, KOJIECO!:

ox45°
2 gacky

-

\ /]
i
(e —

dr = d, + 2t — TonBpKO MOJ, yII-
JIOTHEHHE;

[, = 0,6 dy — ToNBKO TOX, yII-
JIOTHEHHE.

d; =dy +3,2r,
BO3MOIKHO

dy < dfp1; ds>dpp1;

[ omnpenenuts Tpa-
(pMYEeCKH 10 3CKH3-
HOM KOMOOHOBKE.

Puc. 5.1.5. TlocnenoBarenbHOCTb OCTPOEHUS YEPTEKA TUXOXOJHOIO Bajia
LUJIMHAPUYECKOr0 U KOHUYECKOr0 OJIHOCTYIEHYaToro peayKropa
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4-5 CTYNECHb NoJA NOAIHUITHHUK:

5 [' i J R
e /)K b

2 gacku : T ; dy=ds+(2...4) mm;
[4 oTipenienuTh

rpaduyecKu.

.kl ; T ! \

Puc. 5.1.5. IlocnenoBaTenbHOCTb IOCTPOEHUS YEPTEKA TUXOXOIHOIO Bala
LUJIMHAPUYECKOI0 1 KOHUYECKOI0 OJJHOCTYIEHYAaTOro pelykTopa (OKOHUaHUe )

£x45° :
2 packuy N h I iy

pry 1 N

e / - | = .\X/
R | S A

Z 5 4

Puc. 5.1.6. TuxoxoaHbIii BaJl KOHUYECKOT0 OJHOCTYNEHYATOr0 peayKTopa

1-51 cTyneHb NoJ 3JIEMEHT OTKPBITOH Mepenayy Uil noiyMydThbl:
M, 10’
0.2[7],

MOMEHTY Ha Baiy, H-Mm;
[,=1(0,8...1,5) d, — mox 3Be3mouky; /; = (1,2...1,5) d| — mox mKuB;
[,=(1,0...1,5) d| — mox mecrtepnto; /; = (1,0...1,5) d| — nog nomymydry.

i =

, rie M, =T — KpyTsallMid MOMEHT, paBHBI BpallalOLEMYCs

2-s CTYTIeHb MO/ YIJIOTHEHHE KPBIIIKHA C OTBEPCTHEM M TIOIIIHITHUK
dr = d| + 2t — TONBKO O] YINIOTHEHHUE;
[~ 0,6 dy — TONBKO O] YIUTOTHEHHE.

3-51 CTYINeHb MOJ1 LIECTEPHIO, KOJIECOo:

d3 = d4 + 3,27‘,

BO3MOXKHO d3 < dﬁf'; d; >dfg];

[; onpenenutsb rpaduyecku Mo 3CKU3HOM KOMIIOHOBKE.

4-51 IOJT MOAIIUITHHK:
dy=ds+(2...4) Mm;

[, onpenenuTh rpaduUecKy.
IIpeaBapuTe/bHBIH BLIOOP NOAIMNHHKOB

Ponukosbie konuueckue tuna 7000.
Cepus nerkas.
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Vron konrakTa . = 11...16° misg tana 7000:
o =25...29° gna tuna 27000;
o = 26° nus tuna 46000.

-5 cTyneHb MO/ AJIEMEHT OTKPBITON Nepeiadu Wik MoayMy(ThI:

[x45°

. N , rme M, =T — xpyrammii MOMeHT, pas-
2 packy k py P

)| Hblif Bpamaromemycs MOMeHTY Ha Baity, Hm;

w {'@ [1=1(0.8...1,5) di —nojx 3Be3nouxy; [} = (1,2...1,5) d, — nox
“| LIKHB;
7 L L= (1,0...1,5) d\ — mox wmecrepuio; I = (1,0...1,5) d, —
O NOIYMY(TY.

2-5 CTYIICHb IO YIINIOTHCHHUEC KPBLIIIKH C OTBCPCTHCM H ITOANIHUITHHUK

od5° X
2 packy -

T dr = d\ + 2t — TOnBKO TIO1 YIIITIOTHEHHE,
1= 0,6 dy — TONBKO 1O/ YIIIOTHEHHE.

) ox45°
2 gacku

N L__ - 7J d; =dy+3,2r,
\ : BO3MOKHO o < dfel;

‘ , d,1>df231;

4

&

|

g,

i
d -2}

\ [ onpenenuth rpadu-
< ) YeCcKH TI0 9CKH3HOM
=== ! KOMITOHOBKE.

4-5 CTYNCHb 1O MOAIIHUITHHK:

o45°
2 gacky

N,

X

@

-

‘<\

X

=

L

o~

o o dy=ds+(2...4) mm;

Iy onpenenuth rpadu-
YECKH.

Puc. 5.1.7. IlocnenoBaTeabHOCTE IOCTPOCHUS YepTekKa TUXOXOIHOIO Bajla

KOHHYCCKOI'0O OIHOCTYIICHYATOIO PCAYKTOPAa
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ox45° 4 L_i - J =3 e
2 gacku 7 L

b

Puc. 5.1.8. TuxoxoaHbIl BaJl KOHUYECKOT0 OJHOCTYTIEHYATOT0 peAyKTOpa

1-5 CTYIICHDb IIOO 3JICMCHT OTI{prTOFI nepeaadu Uiin HOJ'IYMY(bTBII

, Tne M, =T - KpyTsallMi MOMEHT, paBHBIH BpallAOILEMYCS

MOMeHTY Ha Bajty, H'M (cMm. Tabi. 2. 5); [t]x(cm 7. 2)
l,=(0,8...1,5) d, — non 3Be3nouky; /; = (1,2...1,5) d, — nox 1ikus;
l1=(1,0...1,5) d, — mon mecrepnro; /; = (1,0...1,5) d| — mox momymydry.

2-5 CTYTEHb TOJT YINIOTHEHHE KPBIIITKHA C OTBEPCTHEM U TIOIIITHITHUK
d> = d; + 2t — TOBLKO MO YIIIOTHEHHE;
= 0,6 dy — TONBKO MO YILJIOTHEHUE.

3-51 CTYINEHb MO/ LIECTEPHIO, KOJIECO:

dy =dy+ 3,2r,

BO3MOIKHO 3 < dp1; ds>dp1;

I;~ ompenenuTh rpaduYecKH 110 SCKH3HON KOMIOHOBKE.

4-51 cTyneHb 1oJ| MOALIMITHUK
dy=ds+ (2...4) Mm;
[, oTipe/ieITh rparuecKy.

IlpeaBapure/bHbIi BHIOOP NOAMHITHHUKOB
Ponukosbie konuueckue tura 7000,

Cepus nerkas.

Vron konrakta o = 11...16° gna tuna 7000:
o =25...29° mna tuna 27000;

o = 26° nug tuna 46000.
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5.2. [locienoBaTeILHOCTDH BLINMOJHEHUA YepTeka o01ero BHaa

BeinonHeHue yepTexka oOLIEro BUA PelyKTOpa BBIACHSET KOHCTPYKTHUBHYIO
CYLIHOCTh MPOEKTHUPYEMOTro peayKTopa (MOoJoKeHHe Kolec B 3alelUIeHHH, pacloiio-
’KEHHE BaJIOB U MOJIUIUITHUKOB). [IpH 3TOM CTAaHOBUTCS BO3MOKHBIM 2paghuuecku on-
penenuTh pacCTOSIHUS MEXy TOUKaMU MPUIOKEHUs peakluil NOALIUIIHUKOB Ha Ba-
Jax, a TakkKe TOYKHM IPHIIOKEHHUS CHUJI, NeHCTBYIOLIMX Ha BaJlbl CO CTOPOHBI MY(THI
(MyhT) 1 OTKpBITOH Tepenaty. BrissicHeHNE MONOKEHUS 3TUX TOUYEK HEOOXOaUMO st
COCTaBJICHHSI pacyeTHOH CXeMbl BalloB, HA OCHOBE KOTOPOH OMNpeleNsioT peaklHH
NOJUIMIHUKOB, IPOBEPAIOT pecypc NOALIMNIHUKOB U MPOBOAST HEOOXOAUMBIE pacue-
ThI BaJIOB.

Yeprexk oOmiero Buaa pas3pabaTbiBaercss B COOTBETCTBHM C TpeOOBaHUSIMHU
['OCT 2.119-73 n. 2.2.. u BBINOJHSACTCS HAa MUJUJIMMETPOBOH Oymare WM BaTMaHe
cTporo B Macwutadbe 1:1 kapaHaaimoM B KOHTYPHBIX JIMHUSAX C MaKCUMaJbHBIMH YII-
polIeHUusAMH H300paxkeHni, npexycMoTpeHHbIME cTangapramu ECKJl ans pabounx
yeprexeil. CorsnacHo T3, npoekT BKIIIOYAET B CBOM COCTAB H300paKeHUE pelyKTopa B
IBYX MPOEKLHUAX (B BUAE KOHTYPHBIX O4epTaHuii), TaOIHIy pa3MepoB (pa3MeliaeMyro
Ha TOM JK€ JIMCTE, YTO M W300pakeHue W3/eNns), OCHOBHYIO Hajanuch ¥ pamky. Ha
U300pakKeHUsIX YKa3bIBAIOTCS: a) HA BEIHOCHBIX JIMHUAX 4YUCHA 3yObeB U MOIYIb 3y0-
YaThlX U YEepPBSIYHBIX KOJIEC, YUCIIO BUTKOB (3aX0/(0B YepBsKa), HOMepa MOIIIHITHU-
KOB: 0) pa3Mepsl OTIENbHBIX 3NIEMEHTOB, B) MEKOCEBOE paccTOsSHHE; I') TabapUTHLIE
pa3zMepsl.

ITocnenoBaTenbHOCTh BBINOIHEHHUS YepTeXka oOILIero BUaa A LUIUHAPUIECKO-
ro U KOHMYECKOro peyKTOpOB NMpUBOAUTCS HUXe. [locTpoeHue 3allenyieHus: [UInH/-
pHUecKoil ¢ 1 KOHWUeCKOH 6 Tepenay nmpuseaeHo Ha puc. 5.2.1.

a 0
Puc. 5.2.1. IlocTpoeHue 3aLenieHus LMJIMHAPUYESCKONH @ U KOHUYECKOH 6 mepenay
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DTansbl BLITOJIHEHHS YepTexka 0011ero Buja HHJIMHIPUIECKOro peyKTopa
a

by

a

1

o
a) BeluepunBanue LHIMHAPHYECKON 3yOUaTol nepenaun
1. IlpoBecTn napanienbHO Ha MEKOCEBOM PACCTOSHUH @, OCEBbIC JIMHUH Ba-
JIOB.
2. BbluepTUTh peflyKTOpPHYIO Mapy ¢ MOCTPOSHUEM 3alleIlIeHHs, UCIOIb30BaB
NOJTy4YeHHbIE B IIPOEKTHOM pacueTe reoMeTpuiecKre napaMeTpsl epeaayn.
6) IlocTpoenne KOHTypa BHYTPEHHEH MOBEPXHOCTH CTEHOK KOpIyca peayKTo-
pa, onpeneneHne TONIKMHbI CTEHOK KOpIyca.
1. MuHuManbHbli 3a30p X MEX/1y BHYTPEHHEH CTEHKOH KOpIiyca, HapyKHbIMH
U TOpLEBBIMH MOBEPXHOCTAMHU 3yOUaThIX Mepenad ONpe[esstoT B 3aBUCHMOCTH OT
HauOOJIBILEro pacCcTOSHUS L MeXIy HeTalsMU Nepefad WM TOJNIIMHBI CTEHKH KOp-
myca:
x=3L +3 nmx= (1,1...1,2)0.
2. TonumHa cTeHOK Kopryca:
0 =0,025a,,,x + 1 > (6...8) Mmm.
3. Paccrosinue MexX 1y JIHOM KOPIyCa U IOBEPXHOCTBIO KOJIEC
X ono-xopnyc > 4x.
B naneHeiimem nocie pacuera TpedyeMOro KOJMYECTBA 3aIMBAEMOro B PeyK-
TOP Maclia 3TOT pa3Mep MOXKET ObITb YBEIUYEH.
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¢) BeruepunBaHue cTyneHeii BajoB

BrimonHsieTcst cormacHO peKoMeHJAalusM, MPHUBEASHHBIM HHXKe, B IOCIEe0-
BATEJIBHOCTH OT TPEThEN CTYNEHHU K NEPBOM U OT TPEThEH K NATOM.

2) BeruepunBanuie KOHTYPOB MOIIUITHIKOB

Ha BTOpOI#i 11 ueTBepTOii CTyNeHsIX Baia Mo COOTBETCTBYIOIIUM paszMepam d, D,
T v ¢ BplUEPUYMBAIOTCS KOHTYPBI MOJALIMITHUKOB B BU/JE NPAMOYTOJIbHUKA C ITPOBEJICH-
HBIMU JUaroHaJsIMU.
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d) Bbruepunsanue (poHTAILHONH NPOEKLHH.
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Dranbl BHIMOJTHEHHS YepTexa 00l1ero Bujaa KOHU4eCKOro peaykropa
&z
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a) BoluepuMBanne KOHMYECKOI nepeaayu

1. BeruepTuTh ABE B3aMMHO TIEPNEHAWKYIAPHBIC JIMHWUW, TEPECEKAIONTHECT B
touke O,

2. Otnoxuts Mo ocaM ot Toukn O: BBepX W BHHU3 oTpe3kn OA, pasubie 0.5d,,

U BOpaBO U BIeBo oTpesku OB, pasubie 0,5d,;.

3. Yepes pacnonosKeHHBIE CHMMETPUYHO TOYKA A NPOBECTU FOPU3OHTATBHBIC
JTHHWH, a 9epe3 PaACTIOI0KEHHBIE CHMMETPUYHO TOUKW B — BepTHKaNbHBIE IMHWHA AITA
B3alMHOr0 nepeceycHus B Toukax C.

4. Toukn C coequHUTE ¢ ToukoW ) THHHUAMHW, KOTOPBIE TIPEACTABIAIOT cOOOH
00pa3yIOIIUE JACJIUTEALHEIX KOHYCOB IIECTEPHHU U KOJIeca.

5. B Toukax C x o0pasyoluM ACNIUTEAbHBIX KOHYCOB BOCCTAHABIUBAIOT NEp-
NEH/IMKYJIAPbL, HA KOTOPBIX OTKJ1A/(bIBAKT BBICOTY IOJIOBKHU 3Y0a A, — Mye, YUUTHIBAS,

9TO Ay, — BHEITHHH OKPYKHOW MOIYITb, H BBICOTY HOXKKH A — 1.2 my,.

6. KOHIIBI OTJIOKEHHBIX OTPE3KOB COSUHAIOT ¢ TOUKOH (O NMHHUSAMU, KOTOPBIE
OpPEeACTABIAT cO00H 00pa3yIOLIME KOHYCOB BEPIIIMH U BNAJIMH 3Y0ObEB.

7. Baons o0pa3zyiomux AenUMTeNbHbBIX KOHYCOB OT ToueKk C Mo HANpPaBICHUIO K
touke O OTKITAABIBAIOT ITHPHHY 3y0a £ W MMPOBOAAT TPAHHITY 3y0a.

8. Tonmmnuy 00013 IIECTEPHU M KOJIECA HA3HAUAKOT OJIMHAKOBBIMH;

Oy, — 2,5, + 2 MM,

9. TTocTpouTs 3auenjicHUE.

10. BeluepTuTh CTYIHIY KOHHYECKOTO KOJeca, HApy:KHBIH AMaMeTp W IJIHHA
KOTOPOH:

Ao =(1.55..1. 6 Ly=(1,1...1,5)d,

rae ¢ — BHYTPEHHUH AUAMETP CTYMHIBI, PaBHBIH AMaMeTpy 3-H CTYNeHH Bana ds.

0) TlocTpoeHre KOHTYpa BHYTPEHHEN MOBEPXHOCTH CTEHOK KOPIyCa PEAYKTO-
pa, ONpeICISHUE TONIIMHbI CTEHOK KOpIyca.

1. Kopnyc penykropa peKOMEHIYETCA BBINOIHATE CUMMETPUYHBIM OTHOCH-
TEITBHO OCH BeIYIIETO (OBICTPOXOAHOTO) Baa.

2. MunuManeHblii 3a30p X MEKIY BHYTPeHHEH CTEHKOH Kopryca, HAPYKHBIMH
W TOPIEBBIMH TMOBEPXHOCTAMH 3y0uaThiX TMepeaayu OmpeAeNaioT B 3aBUCUMOCTH OT
HAMOOJILIErQ PACCTOSIHUS [, MEX/y AETANSIMU NEPEAAY WA TOMIMHBI CTEHKH KOP-
nyca:

x=L+3mmx=(1,1...1,2)5.
3. TonuuMHa CTEHOK KOPIyca:
o —0,025a,,, + 1 = (6...8) MM,
4. PaccTossHHE MEXTY JHOM KOPITyca W MOBEPXHOCTHIO KOJIEC:

X ono-ropnye > 4x.

B manpneliem mocie pacuera TpeOyeMoro KoJaM4ecTBa 3aIMBacMOro B peayK-
TOP Macja 3TOT pa3MEpP MOKET ObITh YBEJTUUEH.
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&) Beraepunsanue cTyneHel Baios

BbInoaHseTes COrflacHO PEKOMEH/IALIMSM, MPUBEJACHHBIM HHIKE, C YUYETOM:

e pazMepbl THXOXOJHOTO Bajla OMpeAeNTioTcA, HauWHas ¢ BbIOOpa aMaMeTpa
1101 KOJIECO, MCXO0/151 U3 00eCIICUCHHs HEOOXOIMMOM KECTKOCTH,

e CTYITeHH THXOXOHOTO Bajia BEMIEPUMBAIOTCSA, HAUWHASA C TATOH TIO HampasJie-
HHUIO K [ICPBOM, MPHYCM AIHHEL S5-H U 3-H cTyneHei /s u /5 mony4aroTces KOHCTPYKTHB-
HO. TpeTbr0 CTYMEHD Balna 5 ¢ HACAXKEHHBIM Ha Hee KOJIECOM pacmoyararoT (s 60-
7€ PABHOMEPHOrQ PACHPE/ICIICHUS CHJT MEK/Y MOAIIMIHUKAMU) MPOTUBONOIOKHO
OT BBIXOJTHOTO KOHIIA Baja ) ¢ KOHCONBHOH HATPY3KOH

® CTYICHHM OBICTPOXO/HOTO Bajla BbIYCPUUBAKOTCA B 3aBUCHMOCTH OT MOJIOMKE-
HHUA NOALIMIHUKOB HA YCTBCPTOH CTYIMEHHU: MO LIHMPUHE MOIIUNHUKA { ONpeaAeIsioT
ONOKEHAE JIEBOTO MOALINITHUKA, 110 BETHYHHE Ugyemp ONPENENAIOT TOUKY | mipuno-
JKEHMS €r0 PEaklMi U rpapMUECKu HAXOAAT OTPE30K ¢, a 3aTeM OTI0KHB HAMOO b-
[Ice M3 PacCTOSHUHN ¢p ~ 2,5a1 unmu a, =~ 0,6/ (ans obecneucHus OONMBIICH KECTKOCTH
TMOATITHITHHKOBOTO Y3/1a), HaXOAAT TOUKY 2 TIPHJIOKEHHS PeaKITHH TPaBoro IO IIITHII-
HHUKA U N0 Uguampy U 1 ONPEAENAIOT €ro NonoykeHue Ha panmy. Ilocne onpenenenua Ta-
KM 00pa3oM IJTWHBI YeTBEPTOH CTYTIEHH, APYTHE CTYTIEHH BBIUEPUMBAIOTCA MO pa3-
MEpPaM W B MOCJEAOBATS/IbHOCTH, NIPEAIaracMoi AJ1si THXOXOQAHOIO Baa;

® [pU MPOCKTUPOBAHUM BaJla-LICCTEPHH OBICTPOXOAHOW KOHMYECKOM mepeaauu
¢ LIENBIO YMEHBIIEHUS KOHCONBHOM 4acTH Banda MEPBBIH MOAMMIIHUK HEOOXOIHMO
pacnoJiararh Kak MOXHO Onvke K mectepre. J[ITst 3TOT0 33/1al0T MHHUMAJTBHEBIE Pa3-
Mepbl yrmopHoro Oyptuka: 0,5 #, 1 0,5 my,.

2) BeluepuuBaHue KOHTYPOB MOAIIUITHUKOB

Ha BTOpoi# 1 ueTBepTOli CTYNMEHAX Baja MO COOTBETCTBYIOIIMM pasMepam d, 1D,
Tuc BBIUCPUYHBAKOTCH KOHTYPEI MOJAITHITHUKOB B BHAC NPAMOYTOJIBHHUKA C TIPOBCACH-
HBIMU IMArOHAJIAMU.

JIns omop BaJIOB KOHMUECKHX 3y0UaTHIX Mepeaad HCMONb3YIOT PONHKOBHIE pa-
JMAITBHO-YTTOPHBIE TIONTATTHUKH, & TTPH BBICOKOH YacToTe Bparienus (1 >1500 c'1) —
HIAPUKOBLIC PAIUATbHO-YIIOPHLIC MOAUIMMHUKK, MPUYCM B MCPBOM OPUOIMIKCHUU
MPOoOYIOT UCTIOTB30BATE MOIMIHITHAKY JETKOH CEpHH.

OTU NOALLMIHKMKK 00CCMEUUMBAIOT KECTKYIO (PUKCAMIO KOneca M 1IECTCPHU B
OCEBOM HATIPABICHHH, UTO TAPAHTHPYET MOCTATOUHO HAZSXKHYIO paboTy mepemadd.
[ITapukorbIe pa/IMANTBEHBIC TIQUTTAITHUKH HMEIOT MAJTYIO OCEBYIO KECTKOCTD.
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6. BbLIBOP MYO®T

My(d1bl npeHa3zHAYEHbL )11 NPOAOIBHOIO COC/IMHEHUS BPALLAKIIMXCS BAJIOB
U Mepeaadyy BPallalomero MOMeHTa (11 HEKOTOPBIX MY(T BO3MOKHO TaKKe BBITOJN-
HEHWE pAa AOTONIHATETBHEIX (QYHKITHH, HAMPUMep, KOMIIEHCATIHS OCEBHIX, PaHaITh-
HbIX WJIH YIJIOBBIX CMEILEHHWH ).

OcHOBHBIE MOKa3aTead Opu BeIGOpe My(ThH: HOMHUHAJIBHBIC JHAMETPBLI COCAH-
HAEMBIX BAJIOB, PACUETHBIN BpalIalOMIUi MOMEHT, YaCTOTa BPAIIEHUS W YCIOBUS KC-
IJIyaTaluH,

Ha npakruke juis Onpe/iesicHus pacueTHOrO BPAAIETO MOMEHTA Ty N0Jib-
3y10TCa Popmynoi

Tp - KpT S Tno.wu
rac K, — koo(ppuUUEHT Neperpys3kH, yYUTHIBAIOWIMHA PEKUM PAOOTHL M OTBETCTBCH-

HOCTh KOHCTPYKIMHK, T — BpalmlarOiMii MOMEHT HA COOTBETCTBYIOWIEM Baly, 1y, —
HOMHHAJIbHBIH BPAIIAKIIMA MOMEHT, YKA3aHHbIM B KATAJIOTE,

[TpuanmaroTess 3HaueHHs K, JUIA TPaHCTOPTEPOB JIEHTOUHBIX — 125 1.5,
TPAHCHOPTEPOB LICTIHbIX, BUHTOBBLIX, CKpeOKoBbIX — 1,5...2,0; BO3AYX0/JAYBOK U BEH-
tunaropos — 1,25...1,5; nacocos uentpodekunix — 1,5...2,0; HaCOCOB U KOMIpECco-
poB nopirHeBBIX — 2,0...3,0; CTAHKOB METANINMOPEKYIIUX. C HEMPEPBIBHBIM JIBUKEHH-
em — 1,25.. 1,5, ¢ BO3BparHO-nocTynare/ibHbiM JBMKeHUEM — 1,5...2.5; cTaHKOB Jie-
pesoodaenounsix — 1,5...2,0; MenpHUL WAapoBbIX, APOOHIOK, MOJOTOB, HOMHHL —
2,0...3.0; kxpanoB noabeMHbIX, 3neBaTopos — 3,0...4.0.

Jna coeounenun 6biX00HbIX KOHUOG 0guzamena u 0bICHpPOX00HO20 6aad pe-
OyKmopa (pacnojaracMbiX 0ObIYHO HA 00IICH paMe) NPUMEHSIOTCA YNPYTUe BTYJIOY-
HO-TIATbLIEBbIE MY(PTH U MY(TBI CO 3BE3M0UKONH. Y HUX HeDONbLINE pa3Mephl W Macca,
XOPOITHE VIIPYTHE CBOMUCTBA H MUHWMAIBHBIH MAXOBBIM MOMEHT, YTO VMEHBIIACT
MYCKOBBIC HAMPY3KUA HA COCAUHACMBIC BAJIbL.

Ana coeounenun 8pIXO0HBIX KOHUOE MUXOXO00HO20 8A1d PeOYKmMopa TMpHBOI-
HOT'O BaJTa IPUMEHSFOTCS TIETTHBIE MY(THI B MY(THI ¢ TOpoodpa3Hoii 00010UK0H. DTH
My(hThL CMOCOOHBI KOMICHCUPOBATh 3HAYUTCIBHYIO HECOOCHOCTH BajoB. Benwuuna
MY(TH He HMeeT 3[eCh NMPAKTHISCKOTO 3HAUSHHA, T. K. MPUBEISHHBIH K Baly JBHra-
TEJIS MAXOBBIH MOMEHT YMEHBIIIAETCS B PABHOES KBAAPATY MEPEAATOUHOTO OTHOIISHHS
uucno pas. CtanaapTHbie My(dThl BHIMYCKAIOTCA ABYX THUIOB, ¢ LMAMHAPUYCCKUMHU U
KOHHYECKHMH TIOCATOUYHBIMH OTBepCTHAMH (pHC. 6. 1, 6. 2) (kpome My(]TH co 3Be3-
JIOUKO#, y HEe TOJIPKO IHJTHHAPHYECKOE TIOCAJIOUYHOE OTBEPCTHE), TIPHUEM KaXJIbIH
TUI UMEET JBA UCMOJHECHUS — A4 JJIMHHbIX W KOPOTKUX KOHIOB BajioB. BO3MOKHO
WCITOJTE30BAHNE TTOJIYMY(T ¢ PA3THUHBIMHU JTHAMETPAMH TTO0CAJIOTHBIX OTBEPCTHI TIPH
nepenalde OJHOrO M TOro ;K€ Bpallaioero MOMEHTA.

Ynpyeas smylouHo-natbyeeas My¢ma. Bpamamommii MOMEHT Tmepenaercs
najbIlaMH, KECTKO 3aKPETJIEHHBIMH Ha OHOH monyMydTe, pH 3TOM MOIyMYy(ThI
HE MMEIOT HENOCPEACTBEHHOIO METAUIMMECKOrO KOHTAKTA — HA Nanblbl HAAE
THl PE3HHOBBIE BTYJIKH HIIH Habop koien. MYBII monmyckaloT 3HaUMTENBHBIH OCEBOI
pazber (mo 15 mMM), HO OTHOCHTENBHO HEOONBIIOE PAJHATIBHOE CMEIICHHE
(0,3...0,5 mm) u yroa nepekoca BanoB McHbuie 1°. Pe3uHoBbie BTyIKH ObICTPO H3HA-
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LIMBAIOTCA (HO 3TOT MPOLECC MOXHO 3aMEIJIUTh, MOHTHPYS NMPHBOABI HA KECTKUX
JIUTBIX WJIK CBAPHBIX paMax).

Ha pame, B MecTax KperuieHUst K HEH JIEKTPOABHUIATENs U PELYKTOpa, CTABAT
crnelManbHo o0padoTaHHbie O0OBIIIKH, €ClIM pama JuTas, WIH MJIaTHKH, €Clid pama
ceapHas. lloBepXxHOCTL paMbl B MeCTax KperJieHHs MoABEpPraioT Mexanuieckoi odpa-
00TKe Ha CTPOralibHbIX WM (PPE3ePHBIX CTAHKAX WK, €CJIH MEXaHUYeCKyo 00paboT-
Ky pamMbl He MPOBOAST, /ISl TOUHOCTH MOHTAXKa NPUMEHSIOT MPOKIaIKH.

B cranpapte npuBeneHsl 3HaueHHs TepenaBaéMoTro MOMEHTa IS MOIyMy (T,
U3roToBNeHHbIX U3 uyryHa CY-20 ¢ nansuamu usz ctanu 45. Ynpyrue 31eMeHTbl U3-
TOTOBIIEHBI W3 PE3UHBI CO CICAYIOMIMMH MEXaHHYECKUMH CBOHCTBAMH: TIpenes npod-
HOCTH npu paspeiBe — He MeHee 8 MIla; Teepaocts (ITOCT 263-93) 60...75 ycnos-
HbIX eauHul. MYBII u mydra koMOMHUpOBaHHAs Toka3zaHbl Ha puc. 6.1-6.4, napa-
metpbl MYBII npusenenst B Tadbinuax 6.1, 6.2.

L6 /.L
dn

f1H /2

/ g

Puc. 6.1. My(ra ynpyras BTyJ104HO-NaJIbLIEBas;
1 — nonymydra nesas; 2 — nonymydra npasas; 3 — nanell;, 4 — BTyJKa ynpyras;
5 — BTyJKa, 6 — BUHT YCTAHOBOYHBIH; 7 — KOJIBLIO CTOTIOPHOE,
8 — raiika; 9 — waiba MatMHHas

L
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™~
- ©
3 §[T [
] B,
. Wil %
B [ N
L qun Lxow o / __B
£=3.5mm

Puc. 6.2. Mydra ynpyras BTyJJOUHO-NAIblIeBas C KOHHYECKUM
W UHJTHHIPHYECKUM OTBEPCTHIMHE B TTOMyMydTax
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Crnemupukanyi Ha MypTy KOMOWHUPOBAHHYIO TIPUBE/ICHBI HUKE.

§'§ g OBosrayerue HaumeroBanue Kox (%:pezg:u)
Joxymenmatjua
Cbopournll vepmex
Hemanu
1 loaymypma seban 1 mﬁf;;_
2 Mosymypma_npabag _boct 1irp-a9
) Tosymypma cpegHaa t bt
4 Bmyaxa j Lt 1l
5 Bmynka 6 foctor
6 laney 6 focr 1oa-6
Mamepuaa
7 Bmyaka ynpyzas 6 m@‘;"l';g_ a
Mamepuan
8 Koabyo cmonopHoe ] | neotonss
rocT 17305-71
. Cmam 45
9 Bmyaka 3aKaseHHan § [P0 et
Cmaae 45
10 Bmyaka 3akarexHHan I o
1 ' Wmupm cpesrou 4x30 | 1 fppmar 4>
12 lpobka M20—6g x15.58 | f |,eemaze 3
Vo] Slucm| @ goxym [Togn | Jamal .
Paspal ' Jum | luem | fluemoB
| flpol |14 2
Mypma KomburupoBarHas
H xoump. '
| Yml

117




g § ,.g Obosnavenve HaumenobBanue Kox .(I'%Drggp’qu;‘u)
CmaxgapmHue u3geaus
13 Macrenxa 1.2 TOCT 19853-74] 1
14 Bunm ycmaroBoyru Omaze 45
AMIO—6g x15.14H TOCT 1476-64 1 roct 1050-88)
15 Tauxa MIO-6H5 [0CT 5915-70| 6 | ,Gmom 32
16 Wau6a 10 651" [OCT 6402-70| 6 |Gt S5t
Mamepuane
Cmazka LIHATUM 201 0 2x2
OCT 6267—74 ;
. flucm
o} Sluem| . 1 gorymt ‘ﬂogn  famal 2
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Pasmepsr sreMeHTOB My()T, YKa3aHHBIE B CTaHAApTe, OMPEIeNIeHbl MPH J0CTATOUHO
OOJILILIOM 3aMnace MPOYHOCTH, MMOITOMY MPOBEPOUHBIA PACUET OOBIYHO BBINIOJIHSIOT B
cy4ae HeOOXOAUMOCTH TOJBLKO )1 MaNbLEB U BTYJOK.

[TambITel BTYTOUHO-TIANTBIIEBOH MY(THI TIPOBEPSIOT HA H3THO:

]WC < [Gul, (6.1)

rae M, — n3rndaroimmii MOMEHT, JCHCTBYKOIIMH HA KOHCOJIbHO 3aKPEIJICHHbIM
nanei, H-mM; /' — MOMEHT COTIpOTUBIICHUA, MM’ o] — momycTHMBIE HANPsSIKEHUA
u3ruda 11 Matepuana, U3 KOTOpOoro U3roTOBIICHbI NaJblibl, H/vm?.
Brynku nposepstoT no yaensHoMy aasienuo (Mlla):
2

p=r=ll (6.2)

rae Fy — oKpy’KHas cuiia, AeWCTBYIOWAs Ha AUaMeTp 1) pacnoyioKeHNs OCEH NMasblIeB;
D=(2,5...3)d. 3necw d — nuametp otBepcTus; d, — auamerp nansua; d, = (0,3...0,5)d;
/,, — JUTMHA BTYJIKH, YACIIEHHO paBHas amuHe nansna: /, = (0,8...0,85)/,.

Hennasa my@pma. YnpomeHHOW KOHCTPYKIHEH 3yO0uaThix My(T SBISIOTCSA
uenHeie (puc. 6.5), cocrosiue U3 AByX noayMmydt 1 u 2, 3ambikaeMbix 0ECKOHEUHO
OJTHOPSTHOW MITW NBYXPSAIHON BTYJIOYHO-POIMKOBOM 1enbio 3. Llemasie Mydror usro-
toeysitor 1o 'OCT 20742-93 B quanazone nuamerpos BasioB d = 20...100mMM ¢ HOM#E-
HaJIBHBIM BpamammuM MoMeHToM oT 63 1o 16000 H-m. [1pu ucnonb3oBaHum apyrux
MaTepUaIOB HOMHHAIBHBIM BPAIIAIOIINIA MOMEHT ONPECIIICTCS PACUCTHBIM MTYTEM.

Oy =

Puc. 6.5. Mydra uenuas

B Tabn. 6.3 manpl 3HaU€HWs HOMHWHAJIBHOTO BPAIIAIOMIEr0 MOMEHTa I MOo-
nymydt, nzrotosyienHsix u3 cranei mapku 45 (I'OCT 1050-88%*) mnm 45J1 (I'OCT
977-88), ¢ TBepAOCTLIO pabouux nopepxHoctei 3yobes HRC40...45.
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Tabnuua 6.3

[TapameTpsl 1 pa3Mepsl, MM, HEMHBIX MY(PT ¢ OTHOPSATHOH 1ETHI0

N 2 L s [ s ale m
Tiows| - 1, s B 4 p | menom. | memonm. | Hemb TOCT 5 = EE n| h
. Q ) i
Hw | MuH g ) > |1 5 135668-75 SlF &
102] 80 | 36 | 25 | TIP - 19.05- |
63 1620 |32 |20..28 [110| 02| 0| 35| > 1800 19.05| 12 |13
22092 |42 27
125 | 1380 | 44 [ 25..36 [125| | | 2 | &2 | 50 | 11P-25.4-60000 | 254 | 10 | 18
250 | 1200 [5.05 | 32...45 [140 | 162|124 ] 58 | 39 | T1P-25.4-60000 | 254 | 12 | 1.8
500 | 1020 [14.3 | 40...6 [200|222|172| 82 | 57 | 11P-31.75-89000 315’7 14 |20
100 221721 82 | 57
o | 780 19313071 15161284 (220 105| 73 | r1P-38.1-127000 | 381 | 12 |
200
0 | o 3451 63 |2so|284| T |10s| - - | 12
s g9 | 80 PO B0 I mpsosazeso | - | 14 |38
5001 540 7145|100 (350 |424| - |165| - - | 16

Tunsl MydT: 1 — Cc OIHOPSAHOH 1LIEMBIO,
2 — ¢ aByxpsiaHoi uensto (13.2, o, 3).
Hcnonuexnue nonymyQr:
® C UWJIMHAPHYECKHUM OTBEPCTHEM sl KOpOTKMX KOHUOB BanoB no ['OCT
12080-66;
® C KOHHYECKHUM OTBEPCTHEM JJIs1 KOPOTKHUX KOHIOB BasioB 1o I'OCT 12081-66.
Marepuan nonymydr — crane 45 no 'OCT 1050-88, 45J1 no 'OCT 977-88.
TBepaocTh padounx nosepxHocteii 3yonses 40... 45 HRC,
[Tpumep oGo3HaueHUs LenMHOW My (ThI, Tepearollleil HOMUHAIIBHBINH KPY TSLIUI
momeHT M = 500 Hwm, tuna 1, ¢ qiuaMerpom nocanouHbix oTBEpCTHi d = 50MM, ¢ no-
nymydramu ucnonHenus 1: mydra 500 —1—-50 - 1 I'OCT 20742-93.

Y

rHﬁ‘H-ﬁh’fh-',

bany

Dy

en

O
|

\I

MydTa ¢ TopoodpazHoii 0b6om0uKOI Tpen-
craBjieHa Ha puc 6.6 , napamerpsl My(pThl B
Tabdn. 6.4.

HUJI?

| ,gslsm_ _A__E_‘.

Puc. 6.6. Mydra
¢ TopooOpazHoii 000J104KOH
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Tabnuua 6.4

Ynpyrue Myl ¢ TOpoOOpa3HO# 000mOUKOH

C Hapy»KHBIM HCMOJHEHUEM C BHYTpPeHHUM HUCTONHEHHEM
. pPa3MEPBI, MM = pa3Mepel, MM
= an
€ 2| & ~| =
gz g = oe | I —_
B 24 AEEIRE E Z
- | a8 2| 'z =
Z5| 3 518853 o| E g
SE| 2|~ |~ 8|E2|ls22 d|&|E|n|w| ~|~|E
R = |2E| ¢~ 5 =
T = =] E = =~
=2 3 = 2| 8 =
Z =R =5 =
- g
20 1001430 |110| 1,4 | 25 | 5580 |110/108| 85 (14|32 | 7 | 30 [100] 2,1
40 300 1251838 |130|2,5| 40 | 5160 |130/125|/100(18 |37 | 8 | 38 [120(2,8
80 1602244 |150] 4,5 | 63 | 4800 150/145(120(22|44 | 9 | 44 [140]| 3.6
125 2460 1802560 [175] 6,9 | 100 | 4200 170165140 (25]|50 | 11 | 44 [145] 5,4
200 200 30| 60 [200] 8,4 | 160 | 3700 |190|185| 16030 | 58 |12,5| 60 |190| 6,7
250 1980 22013284 (240| 12 | 250 | 3180 |220|215|186|32| 68 |14,5| 60 |200(11,6
315 2501 35|84 (250| 15 | 400 | 2830 260|250|218|36|80 | 17 | 84 |260(17.8
500 1560 280(40 | 84 [270(23,3| 630 | 2520 |300(290|255(45|93 | 20 | 84 |275]22,6
800 320| 50 ({108 (310| 31 [ 1000 | 2260 |340|335|300|55|110]| 23 |10(8)|330(32,4

Cunnl, Hazpyyxcarouiiie eanvt nepedau om Myghm (0e3 yuera ux seca), H:

s skeCTkuX Myt Fy= (0,2+0,3)/F

15 noABHIKHBIX MydT /) = (0,15+0,20)/,
rae /4 y — OKpy»KHad cunia, NepeaaBacMasn 31E€MEHTaMU, COSAMHANLLUMH NOayMy Q-
Thl. I, = 2 1T"d, , rae d, — nnamMeTp pacnojioxeHuss B MyqhTe JIEMEHTOB, NMepeaaro-
LKX KPYTALIHA MOMEHT.

Cuna /', aBngeTca Bpawarolueica cunoi. [103ToMy OHa Harpyskaer Balbl Kak B
niockocT X()Z, Tak ¥ B IJIOCKOCTH Y()Z, uMes Kak MoJIOKUTeNIbHOE, TaK U OTPHLIA-
TCAbHOS HAMPaBJCHUE B MPUHATOH CUCTEME KOOPAUHAT. I1NOCKOCTh MPUNOKEHUA U
HampaBJIeHHe CHIBl [+ cieayeT BbIOpaThk Tak, 4ToOBI Harpy3ka Ha Ban (M,) Obina
Hanbonbiei. Jlnga onpeaenenus /v, HeoOXoaUMO:

1) BbIOpaTh TUN MY(TbI;
2) BoIOpath pazmMep My(THl B 3aBUCHMOCTH OT MOMEHTA W ONMPEACTINTDh 3HAYCHHE

AVaMeTpa PacroioKeHUs JIEMEHTOB (d,), nepeaalolnX KPyTALIMiT MOMEHT,

3) BBIUHUCIIUTL OKPYXKHYIO CHILY, MEPEAABAECMYIO IEMEHTAMM, COCAMHAIOLIUMU
nonymydTer, H: /=217,
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7. PACHETHBIE CXEMBbI BAJIOB ITPUBO/JIA

[TocnenoBarensHOCTh pa3pabOTKH Bajia MPUBOJAA NMOKA3aHa Ha MpUMEpe peryK-
TOPHOTO Bajla, KOHCTPYKIMS KOTOPOTo MpuBeieHa Ha puc. 7.1.

e
N
N

R R

N

.“I .‘H lH.’
Puc. 7.1. KoHcTpyKIUs peyKTOPHOrO Baja

1. Y3 BeImoNHEeHHOW Ha MUIUTMMeTpoBKe B Maciutade 1:1 acku3HON KOMIIO-
HOBKU IIPUBO/1A BBIIUCHIBAIOTCS BCE 3HAYEHUS JIMHEHHBIX pa3MepOB U J1eHCTBYIOLIUX
Harpy3ok Ha Ban (I}, b, I3, Fr1, Fy, Fy1, Fra, Fp).

Omnpenenenue cui B 3alleIUICHUH W HArpy30K Ha BaJlbl pEMEHHBIX U LIETTHBIX T1e-
penad, a Takke Harpy3Ky OT COeJIMHHUTENIbHbIX MY(T, 3HaHWEe 3HAYEeHUU KOTOPBIX He-
00X0IMMO 1JIs COCTaBIEHUS pacUeTHBIX CXeM (CM. B paszenax 3, 4, 6).

Cunbel 1 MOMEHTBI, Tiepe/laBaeMble CTYMULEH Ha JeTalb, YIPOILIEHHO MPUHH-
MarOT COCPEOTOYEHHBIMU U IPHIIOKEHHBIMU B CEPEIUHE JUIMHbBI CTYIHLIBI.

2. CocraBnsercss cxema K MPOYHOCTHOMY pacueTy Bana (puc. 7.2).

4 /Ey R

7/ P
R / / /
A ,'( s /

ik

MF,

*

e cnuj | T

Puc. 7.2. K npouHocTHOMY pacueTy Baja
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PacuerHble cxembl HarpyKeHus jyisl Bajla UCIIOJHUTEILHOIO MEXaHu3Ma (JIEH-
TOUHOTrO WM LENHOro KoHpeiepa) 0e3 nzo0OpakeHua peakuuid B onopax NpuBEACHbI
Ha puc. 7.3.

Fy Fs/z Fssz
7

/3 [ !

ol |, o

!

Harpy3ka Ha Baj1 CO CTOPOHBI JIEHTHI:

s = JF + F} +2F, F, cos B ;
p=(a-m)=3,2-m=0,0580dadi,

rae [, — HaTsSKeHue BeAyllel BETBU JIEHThl, /1, — HaTAXKEHHE BEJOMOI BETBU JICHT-
THI.

FK,

rae K, — ko3ddumment 6ezonacHocTH; f — K03 UIMEHT TPEHUS MEXAYy HUM U Oapa-
0aHoOM.

Fy £

|

a) njs  Bana  JIEHTOYHOTO

/3 : : g KoHBeilepa ¢ 6apabanom

Fyy Fr F 6) Onas Banga IEMHOTO KOH-
T Beliepa C OOHONW M ABYMSI 3BE€304-
7l

W ’ _% KaMH

Puc. 7.3. Cxembl Bajia MCNOJIHUTEILHOTO MEXAHU3MA
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3. OnpenenstoTcs peakiiiy B Onopax.

[Ipy BBIMONHEHWM PACUETHOW CXEMBI Baj PAcCMaTPUBAIOT KaK I[IAPHUPHO-
3akperieHHyo 0anky. [lonoxxkenue Touku onopsl Bajia 3aBUCUT OT TUNA MOAIIAMHUKA

(puc. 7. 4).

@) &) 8) 2}

e -‘i T
T P e [ e ey g
J* ] 5 (0,25...0,31
\ e

7S s 1 [ =~
TR o e R FE
SR Sl ~the ; i ii iﬁ
(1 ) D
A 0 i e W S
I
h=1358

Puc. 7.4. Touku onopsl Bajia:
a — Ha paInaJILHOM TIOIITHITHUKE, 6 — Ha PaAralibHO-YTIOPHOM TTOANIAITHUKE,
6 — Ha ABYX MOAIIUITHUKAX B OJTHOM OTOPE; @ — HA MOAIIHITHHUKE CKOMbKCHHUS

[Tocne BbIMOMHEHUA YepTeka 00I1Iero BUaa CTAaHOBUTCS BO3MOYKHBIM Zpaduue-
CKU OTPENIEIIUTh PACCTOSIHUE MEXKIY TOUKAMHU MPUJIOKEHUS PEaKUi NMOALIUITHUKOB
BaJIOB.

PagnansHyio peaknuio moanmnHuKa K CUMTAIOT MPUIIOKEHHON B TOUKE Mepe-
CEUCHHS HOPMAJTU K CEPEAMHE MOBEPXHOCTH KOHTAKTA HAPY)KHOI'O KOJIbLIA U Teja Ka-
YeHHs TTOANTHITHAKA ¢ OChIo Bama (puc. 7.5):

a) Ui paguaibHBIX TOAIIUITHUKOB TOYKA MPUJIOKEHHS PEAKITUH JISKUT B CPEJI-
HEH MJIOCKOCTH MOAIIMIIHUKA, a PACCTOAHHE MEXIY peakLMsMH onop Bana (puc. 7.5,
a:.l=L-B;

0) ana paguanbHO-yHOPHBIX MOIMIAITHAKOB TOUKA MPUI0KEHHUS PEaKIUu cMe-
LIAETCs OT CPEAHEH MIIOCKOCTH, M €€ MOJ0KEHHE OMPEAEAeTCsS PACCTOSIHUEM d, U3-
MEPEHHBIM OT IIHMPOKOT0 TOPLA HAPYKHOTO KoJbla (puc. 7.5, 6, 8):

d+D
a=0,5 B+ lgor | — M4 paavanbHO-YHIOPHBIX OJAHOPAAHBIX IIAPHKO-
MOALLIUITHUKOB,
d+D
a=0,5T+ € | — IJIsI KOHHYE€CKUX OJHOPSAAHBIX POJTHKOIIOAIIHITHHKOB.

3nece d, D, T, B — reomeTpuueckie pa3Mepsl MOAIIUITHAKOB, ¢ — YTOJI KOHTAK-
Ta, ¢ — KOIPPHUIIMSHT BIUSHHUSA OCEBOTr0 HArPYIKSHHUS,

Toraa npu ycraHOBKE MOAMMUTHAKOB 10 cxeme 3 (Bpacrop): [ =1 — 2a
(cMm. puc. 7.5, ), mpu ycTaHOBKe 1o cxeme 4 (BpacTskky) [ = L + 2a (cm. puc. 7.5, 0).
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Wt []5_){_@‘5
e
_____ /R I B A
7/ by
s | L5 | g
L L | { -
6)

S

e [
I | O I B I A A

1,2

Puc. 7.5. I'paduueckoe onpeaeneHue paccTOIHUL
MEKIYy TOYKaAMHU MPUITIOKEHUSA PEeaKLMi MO ITUITHHUKOB
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OrnpenensroTes peakuwu omop Bana (puc. 7.2):
orcun Fau Fn — Ri'u Ry

OT CUJ1 F]-| H Frg - R‘»]’ H RB”
oT cuabl F— R4 u R
CyMMapHbIe peakiTii:

2

R, \/ H(RI+RYY R, = J +(R+ R

4. OnpeaensroTCs U3ru0aIIMEe MOMEHTHI B CEUEHHAX W CTPOSATCS WX TIOPHI OT
JEHCTBUSI OJIHOUMEHHBIX (U1K OObEMHEHHbBIX ) TPYNIT CHII.

PaccuutsiBaloTea u3rudarole MOMEHTEL OT ACHCTBUA BCeX IPYII CHI B cede-
HUAX [ (TIocepeInHe KOoco3y0oro kojeca) u {7 (o cepenwHe psAMo3y 0o TecTepHN):

oTcun by w Fp — My (1y m My (11);
oreun Il — Mp (qyw Mp (77);
OT cuitbl [y — Mpx(][) Hu MF_\,(][)-

Ot cun Iy 1 I Bl U3rudaeTcst B 0/1HOH MIIOCKOCTH, @ OT CUl [ u [0 v Iy —
B APYIOH [UIOCKOCTH, MEPNCHANKYIAPHON nepBoi. [lonubié (cyMMapHbIi) u3rubdaro-
A MOMEHT:

2
B ceuennu I — M, y(/)= \/MJ«',(H) + (MF,, (21) +MFx (H)j

2
B ceueHmun 1T — M, y(y7) = \/M Fe()+ (M Fy+ My (11)]

5. Onpeensiercst MPHBEICHHBIH MOMEHT JUTSL KAXK/I0T0 CEUSHWSI BANIA!
2 2
Mop(r) =AMz + T2

2 42
an(]]) = \/MHZ(H) +1

6. Oupeaensores JUaMETPhl CTYIIEHEN BAJTa B OMTACHBIX CEYEHMSX !

rae |o] ,— momyckaeMoe HanpsbkeHHe Haruoa, Mlla.

7. TlonydeHHBIE PE3YIIBTATBl CPABHHBAKOTCA C IPUHSATBIMKM B IMPOLECCE Pa3pa-
0OTKU uepTeka 00LIEro BUAA: €C/U MOAYUCHHBIC B PE3YJILTATE PACUCTOR 3HAUCHUS HE
MPEBBIIAIOT TMPHHSITBIX PAHEE, PacdeT 3aKOHYEH, €CIIH IMOJIYYEHHBIE B PE3VIIBLTATE
pAacyeTOB 3HAYECHUA [PEBLILIAIOT IPUHATLIC PaHEe, TO CACAYET YBEIUUUTL AUAMETP
CTYTNIEHH Bala WA BEIOPAaTh APYTOW MaTepHal ¢ MOBBIIICHHBIMA MEXAHHUYECKHMH Xa-
PAKTEPUCTUKAMH U NTPOBECTHU PACUYET BHOBD.,
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TEXHHYECKUH IPOEKT
8. KOHCTPYUPOBAHHUE BAJIOB IITPUBO/IA. PACUETHI BAJIOB

OCHOBHBIMUM KPHUTCPUSMU PabOTOCMOCOOHOCTH BAJTIOB ABIAIOTCS MPOYHOCTH U
KECTKOCTB, a B PAJE CIIYJaeB €lE W BUOPOYCTONYHBOCTE W M3HOCOCTOMKOCTE. Yamme
BCErO BAJIbI MEPEAAY PA3PYIIAKTCA HW3-3a HU3KOH YCTATOCTHONW NPOUYHOCTH. [losomku
BAJIOB B MECTAaX KOHLEHTPALHHU HANPHKEHUH MPOUCXONAT BCICACTBHE ACHCTBUS Iie-
PEMEHHBIX HamnpskeHWH. (119 TUXOXOOHBIX BaioB, padOTAOIMIHX ¢ MOBBIIIEHHBIMHA
HArpy3Kkamu, OCHOBHbIM KPHUTEPHEM PA0OTOCMOCOOHOCTH SABJSIETCS CTAaTHYECKas
NPOYHOCTE. 18 HMCKMOYEHUA HEJAONYCTUMBIX MPOrudOB y, YIJOB MOBOPOTa MOME-
PEUHBIX CEUEHWH ¢ W YTJIOB 3aKPYUYMBAHUA ¢ TIPH U3THOE W KPYUSHWH MPOBOAAT pac-
UET HA KECTKOCTb BaNIOB. Jlnsi ObICTPOXO/IHBIX BAJIOB, NOJIBEPKEHHBIX ONACHOCTH
BO3HHUKHOBECHHS PE30HAHCA, BHIIOMHAIOT PACYCT HA BUOPOYCTOHYHNBOCTD.

JIJ1si OKOHYATENLHOIO PAcyeTa BaJIOB HEOOXOJAMMO 3HAThH €ro KOHCTPYKIMIO,
TAN W PaclonoKeHHe OMOP, MecCTa MPHIIOKEHU BHELUHUX Harpy3ok. Ho Bmecte ¢
TeM moaAOOp MOAIMITHAKOB BO3MOKEH TOJBKO TPH M3BECTHOM JIHAMETPE BaJla B MeC-
T€ YCTAHOBKH NOAIIMNHUKOB. 1103TOMY pacuer BAJIOB BLUIOJIHAIOT B /1BA 2TANA: [IPE/]-
BAPUTCIBHBIN (ITPOCKTHEIN) H OKOHYATEIBHBIHN (IPOBEPOYHBIH ), BEITOIHICMBIA THO0
B VITPOIIEHHOM, JINOO B YTOUHEHHOM BHJE.

8.1. BuiGop maTepuaJioB Ba/10B

JInst W3TOTOBITEHWS BAJIOB HAllle BCETO TIPUMEHSIOT YTJIEPOJIMCTRIE H JIETHPO-
BAHHBIC CTAJIM B BU/C NMPOKaTa U MOKOBOK. I[Iupoko MCnonb3yioTes TePMUYCCKU 00-
paboTaHHBIE CpEeIHEYTNEPOIUCThIE H NerHpoBaHubie cTamu 45, 40X, 45X and BeIco-
KOHArpy;KCHHBIX BaJOB MCIONL3YIOT Jerupopanubiec ctaam 40XH, 20X, 30XI'T,
12XH3A. [IpuMenenre nerupoBaHHbIX cTajeil JaeT BOAMOKHOCTh YMEHBIIHTh MACCy
W pa3Mepsl Bajia W TTOBBICHTh W3HOCOCTONKOCTH, HANPUMED, 3yObEB TIPH M3rOTORJIE-
HUHW BaJOB-LICCTepeH. PekoMeHaanuu nmo BbIOOPY MapoK CTalCi U yOopovHAKLEH
TepMHUeckoit o0paboTku nipuBeneHsl B [Ipunoskennu 3. CBOHCTBA pa3mHUHBIX MapoOK
crajiei npeacrasiieHsl B [Ipunoxennn 4.

8.2. IIpoekTHpoBOUHLIH pacueT

[IpoekTHEIN pacdeT, BHINOMHAEMBIA Ha CTAOWH 3CKA3ZHOTO TPOSKTHPOBAaHHA,
NPOU3BOJUTCA TONLKO HA Kpyuenue (KpyTawumid momeut M, =7. Momenr usru-
darommit Af, OyneT onpenesieH TOJNBKO TOCHe paspaboTKH KOHCTPYKUMA). i KOM-

MEHCAIIMH HEN3BECTHRIX HA 3TOT MOMEHT HaNPSKEHAH W3ruda M IPYTHX HEYUTEHHBIX
(bakTOpPOB NPUHUMAIOT 3HAUUTCABLHO MOHMXKCHHBIC 3HAYCHMUA MOMYCKACMbIX HaNps-
KEHWUH KpYUYeHHA (HarmpuMmep, I BBIXOOHBIX KOHIOB BalIOB PeIYKTOPOB MPHHAMAKOT
15-20MlIa).
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[TpoexTHPOBOYHBINH pacdeT NPOU3BOAAT I OPHEHTHPOBOYHOTO ONPEACTICHHUS
MOCa/IOUHBIX JMUAMETPOB, AJIMH YUACTKOB BaJla, MOJYUYSHHS 3CKHU3a Bala C MOCHIENYHO-
LLMM PacuETOM Ha CTATHUECKYHKD) NPOUYHOCTb.

B 3aBAcMMOCTH OT TOTO, KakOW Bal MPOCKTHPYETCA, OMPEIENICTCA OHAMETP
BXOJIHOT'O Y4YacTKa WUJIH AMAMETP BbIXOJHOrO y4acTKa U3 pacuera Ha Kpy4yeHHe.

W3 ycnoBUg NpOUYHOCTH HA KPYUEHUE:
M, _ M,

Wp  0,2d°
rae [TL =20..30 H/mm* — JONYCKAEMOE HAMPAXKCHUE HA KPYUCHUE (MEHBLLEE 3HAUE-

Ty = < [T]k ;dlex 2] _;d2eb:x 2

HHE — 151 OBICTPOXOMHBIX BANTOB, DOJTBIIEE — IS THXOXOIHBIX BAJTOB).

[TonyueHHblH auameTp Bajia OKPYMIMTh JI0 OMMKallIero 3HaueHUs W3 psja
R,40 nopmanbHBIX JTHHEHHBIX pasMepos, mm: 22, 24, 25, 26, 28, 30, 32, 34, 306,
38,40, 42, 45, 48, 50, 53, 56, 60, 63, 67, 71, 75, 80, 85, 90, 95, 104, 105, 110, 120,
125,130, 140, 150, 160, 170...280 (I'OCT 6636-69).

Ecnun BBIXOZHOH KOHEW BEOyLIETO Balla COSOMHAETCS MY(TOH ¢ BanoMm 3MeK-
TPOABUraTeNs AMAMETPOM d,, TO peKoMeHA0BaHO npuHuMats o = (0,8...1,0)d,.

HuaMeTpbl APYruX YUaCcTKOB PEAYKTOPHBIX BAjOB, a Tak K¢ JIMHbI 3TUX yua-
CTKOB OMPEAETAIOT OPHEHTHPOBOYHO NPH pa3paboTKe KOHCTPYKIHH.

8.3. PacueT Ha CTATHMECKYHO TIPOYHOCTh

DTOT pacyeT MPOU3BOIAT B UENAX MPEAYNMPEKACHUS MIIACTHUYECKNX nedopma-
LM ¥ pa3pylIeHNii NP KPaTKOBPEMEHHBIX NMeperpy3kax (Hampumep, npu mycke, pas-
FOHE, TOPMOXKEHUH U T. 1.). B 3TOM ciyuae onpeaenatoT IKBUBANEHTHOE HANPAXKEHUE
M0 YETBEPTOI TUMOTE3E MPOYHOCTH (THMOTE3E FHEPTHN (POPMONZMEHEHNA).

2 2
Ooig =\Ou T 3r° < [O' max >

M M
I—I[eo-uz—”'rz k’

OC.HEMPO Wl )

2 2 .
Mys = \/ M sepm T M eop

W = nonspHblii MOMEHT CONPOTHBIIEHUS,

M, n M; =1 — u3rubaroluil 1 KPyTALMA MOMEHT B OMACHOM CCUCHHM Bana
NPH TIEPETPY3KE;

[O' ]max— JIOMYCKAEMOE HANPAKEHUE, [0'] ~ 0,80, (0, — cM. Tadn. 3.1).

max

8.4. Pacyer Ha cONPOTHBJICHHE YCTAJIOCTH

PacueTr Ha conpoTUBIEHHE YCTANOCTH ABJIAETCH MPOBEPOUHBIM M BbINOIHAETCS
nocae MOAHONW KOHCTPYKTMBHOW NpopaloTku Bana, MOALIMNHWKOB. YTOUHEHHbI
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MPOBEPOYHBII PacUeT HA YCTANOCTh 3aK/IIOYAETCA B onpe/e/ieHHH (hakTHYeCKOro Ko-
3¢ puLmreHTa 3anaca NPOYHOCTH § B ONACHBIX CCUCHMAX.
Ycnoeue conpomuenenua ycmanocmiu

g3 57 S[q]. (8.4.1)

T 12
S& + 87

rae S — ko3(pprUIHeHT 3amaca MPOYHOCTH B paccMaTpvBacMOM OMACHOM CEYCHWH,
Seh S; — ko3(hpUUHMEeHTHl 3aMaca NPOYHOCTU MO HOPManbHbIM U KacaTelbHbIM Ha-
MPSKEHAAM, [S] — ponmyckaemblii  Kod(ppWUUMEHT 3amaca TMPOYHOCTH, IUIA BaJOB
[S]2 1,6...2,5. TIpu cocTaBneHUn pacueTHOH cxembl Bajibl pacCMaTPHBalOT Kak Ganku,
LIAPHUPHO 3AKPEMIIEHHBIE B JKECTKAX OMOPAxX, OHA W3 KOTOPBIX MOJABHKHAS.

- O_j . T_yJ
Sg =7———— §; =", (8.4.2)
(Kcr )[) "Og (Kr )[) ‘Ta
Tk M}'( M'HZ
Ta="s Og=0y: Tg= » Og = s
5 c ‘ 2Wp W, (8.4.3)

rae ¢_; W T_; — MPEAcnbl BEIHOCAWBOCTA TNAAKWX O00Pa3sLOB MPA CHMMETPHYHOM
uMKae U3ruda u KpyueHus, ¢, M T, — aMIUIMTY[bl Hanps:keHud uukna. B pacuete

BAJIOB MPUHUMAIOT, UTO HOPMANbHbIE HANPAMKEHUSA U3MEHAIOTCA MO CUMMETPHUHOMY
UMKNY: O, =0,, TAe O, KacaTelbHble HAMPSKEHHSI — N0 OTHYJIEBOMY: T, =T; . 2,

(K, )D n (K,), — kodhdUUMEnTsI CHIKEHNs TIpenena BEIHOCTHBOCTH NS PaccMar-
PHMBAEMOro CEUECHHA ACTaNH.

K 1 [

K ). =| 22 ~1 - 8.4.4

(Ko ) Kd+[<,, K,’ ( )
K 1 1

K.}, === -1

(Ke)y Kd+KF K.’

rane  K,u K, — ko>pGHUHEHTH KOHUCHTPAUWH HanpsKennii; K ;. — kodpduurenT
BJMSHUS KauecTBa NoBepxHocTH; K, — ko3dduumeHT BAuaHUs aGCoNMOTHBIX pa3me-
POB MOMEPEYHOTO ceueHns;, K, — kKoXpPULHEHT BINAHUA MTOBEPXHOCTHOTO YNPOUHE-
HHA.

[Ipeaen BLIHOCIMBOCTH Basla B pacCMaTPUBAEMOM CEUCHUMU:
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Tabnwuma 8.4.1

3HaYeHHUs MOMEHTOB COTIPOTHUBIECHUS W, TIPU KPYUCHHUH JIJIsl CEUCHHS Bajia
¢ MPU3MATHYECKOU IIITOHKON

d,mm (DX hum | W pps im Wy, e |dom [bx by | W, um Wp MM

202 655 1440 45 7800 16740
21 6x6 770 1680 48 14 x9 9620 20500
22 897 1940 50 10916 23695
24 1192 2599 53 12869 28036
25 1275 2810 55 16 x10 14510 30800
26 8x7 1453 3180 56 15290 33265
28 1854 4090 60 18x 11 18760 40000
30 2320 4970 63 21938 47411

5040 67 26180 56820
32 2730 7190 70 20 x 12 30200 63800
34 10x 8 3330 8590 71 31549 68012
36 4010 10366 75 37600 79000

)
38 4775 97271
g 80 | 22x14 45110
a F A
- L ] l o L | J o ]
al 0/ b/
Taomuma 8.4.2

3nauenus ko3 punuentos K, u K, 11 CTyIeH4aToOro nepexosa ¢ raaresbio

sl | wfd K, npu O'B,H/MM2 K, npu O'B,H/MM2
500 700 900 1200 500 700 900 1200
401 | 135 1,6 1,65 1 1.4 1.4 1,45 1,45
) 0,02 | 1.8 1.9 2,0 2,15 L.55 1.6 1,65 1,7
0,03 | 1,8 1,95 2,05 2,25 1,55 1.6 1,65 1,7
0,04 | 1,75 1.9 2,0 22 1,6 1.6 1,65 | B
0,01 1,9 2,0 2.1 2.2 1,55 1.6 1,65 1,75
3 0,02 | 1,95 2.1 2.2 2.4 1.6 1.7 1,75 1,85
0,03 | 1,95 2.1 2,25 2,45 1,65 1,75 1,75 1,9
5 0,01 | 2,1 2,25 2,35 2.5 2,2 2.3 2.4 2,6
0,02 | 2,15 2.3 2,45 2,65 2.1 215 2,25 2.5
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Tabnwna 8.4.3

3nauennd kodpduurenTos K, v K, 114 WNOHOYHOTO nasa

K ., npu BbinoaHeHHH nasa ppesoi
o 5, Hmm? o P27 bp _ K,
KOHLCBOH JHCKOBBIH
500 1,8 1,5 1.4
700 2.0 1,55 1.7
900 22 1,7 2,05
1200 2,65 1,9 24
Tabnuua 8.4.4
3naueHus ko3pduurentos K, u K
JUISL LJTMLIEBBIX M Pe3bO0BbIX YUACTKOB BajlOB
, K, s K mns wanues K, an
o3, HiMM - 3BOJIbBEHT- B
winues | pespbel | npaMoOOMHBIX i pe3bObl
500 1,45 1,85 2,25 1,43 1,35
700 1,6 22 25 1,49 1,7
900 1,7 2,45 2,65 1,55 2,15
1200 1,75 2.9 2.8 1,6 2,35

Tabnuua 8.4.5

3nauenns otHowernd K /K, . n K. /K,

B MCCTax YCTAHOBKH Ha BaJly ﬂ,CTEU'lEF] C HATATOM

, K, /K, npu
Juametp Basa K, /K, - npu oy, HMM 5
d, MM C g, H/MM
500 700 900 1200 500 700 900 | 1200
30 2,6 3.0 4,0
40 2,75 3.5 43
50 2,9 3.7 4,5
60 3.0 3.85 4,7 5,95 1.8 2.3 2,8 33,55
70 3.1 4,0 4,85 0,15 1,85 24 29 3.7
30 3.2 4.1 4,95 0,3 1.9 2,45 3,0 3.8
90 3.3 4.2 5.1 6,45 1,95 2.5 3,05 3.9
100 3,35 4.3 5,2 6,6 2,0 2,55 3.1 3,95
Mpumeuanne: TIpu ycTaHOBKE ¢ HATArOM KoJjiel, MOALIMIHUKOB TaOnW4HOe 3HaueHHe
HaJ0 YMHOKUTb Ha 0,9

Tabnuua 8.4.6

3Hauenna kodppuuuenta K,

HanpskeHHOE COCTOAHUE 1 Ma-

K npu nuaverpe Bana d, Mm

Tepran 20 30 40 50 70 100
H3arub nns yraepoauctoii craan 0,92 0,88 0,85 | 0,81 0,76 0,71
H3rub gns J'Iel“HpOBaHHOHUCTaJ'IIfI 0.83 0.77 0.73 | 0.70 0.65 0.59
Kpyuenue ans Bcex craneit
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Tadnuua 8.4.7
3HaueHns kodpduunenta K,

Bfm Texannqecxoﬁ ITapamerp mepoxo- K .o npu &4, H/MM 2
00padboTKK BaTOCTH,

R,,MKM
[MInndosaHue ToHKOE Ho 0,2 1 1
Ob6TaunBaHue TOHKOE 02..08 0,99...0,93 0,99 ...0,91
Ulnugoeanne ductoe 08...1.6 0,93...0,89 0,91...0,86
O6TaunMBaHNE YUCTOBOE 1,6...3,2 0,89...0.86 0.86...0,82

Tabnuua 8.4.8
3naueHus kosppuunenta K,

Bun ynpounenns 3nauenns K, npu
l'lOBerHOCTH Bala Kﬂ_ _ ],O KO_ _ L] I’S Ko_ 2 18
iizaﬂKaOTf'-{e 131, 1,6...1,7 24..28
Iqm;xEQB;y;KOM 1.15...1.25 13...1, 203
1 OﬁeCTp M- 1.2...1.4 1.5...1.7 18..2.2
H;; . Py 1.1..1.3 14..15 1.6..2.5
1 1.0 1.0 1.0
bes ynpouneHus

8.5. Pacuyer HA KeCTKOCTh

Ynpyrue nepeMelleHUs BalloB BAMSAKOT HAa PadoTOCNOCOOHOCTL 3yOuarhix ne-
penad, TOAWWIMHUKOB W Pa3IMYHOTO BHAA COCAMHEHHWH, BHI3BIBAd KOHLICHTPALMIO Ha-
NPsS>KEHUH, WHTEHCUBHOE W3HAUIMBAHWE, YeM 3HAUYUTENIbHO YCHUJIUBAIOT OMACHOCTh
paspylienua aetaneil. [1oatomy npu HEOOXOAMMOCTH BBIMONHAKOT PACUET HA JKECT-
KOCTb. YCJIOBHE BBITIOJTHEHHSA JKECTKOCTH

7 <[f1, 6<[0],
rae / — MakCUManbHBIH TIporud (cTpema nporuba), MM, [f] — monmycTuMEIi Tiporud,
MM;
f — yron noBopoTa ceueHus, paa; [f] — nonycTUMbli yron noBopoTa, paa.

[lporn® BanmoB W Yrabl MOBOPOTA OMPEAEHAIOT H3BECTHBIMH METOIAMH, W3TO-
EHHbIMH B Kypce CONpPOTHBIICHHUA MaTepuanioB. C 0eNblo YIPOLIEHHS pacueTa MOxK-
HO UCMO/1b30BaTh rOTOBLIE (hopMynbl (Tadn. 8. 9).

3rauennsd [f] v [f] onpenensioT, HCX0AA W3 OMBITA 3KCUTyaTannn. Jlna ygact-
KOB BaJiOB ¢ 3yOuaThiMU LuIuHApHYeckuMu kosecamu [f] = (0,01.... 0,03)m , ¢ koHu-
YeCKUMH ¥ THOWAHBIMA [f] = (0,005...0,007)m.

3mech m  MOAyNb 3auenseHuss, MMm. B mMectax mocaakd 3y0uaThiX KOJEC W B
onopax ckonbxkenusa [#] = 0,001 (B paauaHax), Ans paadaibHbIX LUAPUKOMOALIUN-
aukax [0] = 0,005, ana paauanesHO-yNOPHBIX POIMKOBBIX moaAwMmHUKOB 0] = 0,0016,
7114 1apUKOBbIX chepruueckux noamunHukos [6] = 0,05.
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Tabmuua 8.4.9

DopmyJibl JUIsl pacyeTa yrjloB HOBOPOTA CEYEHHUH U TPOrudOB ABYXONOPHBIX DaJIOK

TMokazare- | A C;F 8 A C 8 A el B o
mueor | | AT A || A |
KOCTH il :“_ . < l-' 'L'". PSR
5 K, (1+5) K, -qi-l M QI +6al +3a%)
4 6l J! 6FJ 6L J1
I Yoy M
9‘ ab l+a é = 12_302
A 6EJI( ) 3EJ 6E.]l( )
- s 2 2
6; Ly (/9_ ) F,-in-(3a”-17) _i(2[2—6a1+6a2)
' 3EJI 6L J! 6L/
F,-i-(2 +3c)
p F-a* b CEenea(l? a7y MQ2I* —6al +4a*)
oe 6L.J1 6L.JI 6EJI
~2
" c-0; B L he) -
‘ 3EJ

Hwuoxe npuBeaeHbl npuMepsl PacueTOB BAJIOB.

IIpumep 1. PaccuuraTh THXOXOIHBIM Bajl LHJIMHIAPHYECKOrO KOCO3yDdOro pe-
JYKTOpA Ha CTaTHUECKYIO MPOYHOCTh. Cxema Harpy:keHus BajioB Ha puc. 8.4.1, 8.4.2.

Jlnsa pacuera HEOOXOAMMBI UCXOHBIE JIAHHBIE, MOIYUYEHHBIE B PE3YJIbTATE Pac-
yeTa nepeiayd peaykropa, a TakKe JOJKEH ObITh MPOM3BEIEH MPOCKTHPOBOYHBIH
pacuert Bania (T. €. OnpeAeNneHbl Bce He0OXOMMBIE T€OMETPUUYECKHE Pa3Mephl BaJia).

Hcxonnbie nanHbie:

Oxpyxnas cuna [ =1,85kH.

Papmnansnas cuna £, = 0,685xH.

Ocesas cuna F, = 0,330xH.

Bpamaromuii MomeHT Ha Baity 75 =140kH - mm.

JlnameTp fenuTenbHON OKPYKHOCTH Konteca d, =150mm.

Konconenas narpyska na Ban /5 = 0,73xH .

Yacrora BpanieHus Bana @, =25 1/c.

Marepuan Bana — cranb 45.

Ocku3Hasg npopadoTKa Baja npeacTasjieHa Ha puc. 8.4.3.

Pemenue
Io ta6m. 3.1 o = 780H/MM? ;0 = 360H/MM>;7_| = 200H/ MM,
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Ha ocnosanuu puc. 8.4.1 u sckusa Basia (puc. 8.4.3) cocrapisiercst pacuerHas
CXeMa, OMpe/eNAIOTCs OMOPHBIE PeaKkiMH, CTPOSITCS 3MIOpbl M, W3rudaromux Mo-

MeHTOB U M, =T, kpytsimero momenta (8.4.2).

Y
Z ’%]“ i\ =
L N1,
x\@_ k\[x
2 f RN &

72 T 36 J6
e
h4 8
Yl

_526+ )p%y ; AN

M 77
lin =
—crt 1L
740
M,
Puc. 8.4.1. Cxema Harpy»eHus BajloB Puc. 8.4.2. PacuetHas cxema

1. Onpenenum ONOpHBIE PeaKMU U CTPOMM JIIOPbI B TOPU3OHTAIBHON IIJI0C-
KOCTH:

2Mp, =0; —Fp-72-F,-36— R, -72=0;

0,73-72+1,85-36
RCx =
12
Mey =0; —Fp-144—Rp, -72=F,-36=0;
Ry, = —0,73-144 =1,85-0,36 — _0,53xH.
72

IIpoBepka:
W3rubatonipe MOMEHTBI B CEYEHUSX Bajla B TOPU3OHTAIBHON MIOCKOCTH

=1,65kH;

M,p=0;
M, p =-Fp-72 =-52,6kH - MM;
MuC :0;

M, =—R¢, -36 =—64,8kH - MM.

2. OnopHbI€ peakIui B BEPTUKAIBHOMN MIOCKOCTH:

M=F -@=0,33-@=24,8KH-W;
) 2
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EMp, =0; F,.-36+ M — R, -72=0; R, =0,6860kH;

M, =0; —F, 36+ M + Rp, -72=0; Rp, =—0,002¢H.
[Tposepka: 2Y =0; Rp, — F, + Ry, =—0,002 - 0,685 + 0,686 = 0.
M3rubaroiiyie MOMEHTBI B BEpTUKAIBHOM MIOCKOCTH:

M,y =0; ME* = Ry, -36=-0,002-36=~0,07kH - m;
M7 =014+ M =-0,07 +24,8xH - mm; M, =0.

e 36 36
3 —
be=l7=40
[——— ——
N N
N7 2K
sb B s ) a* A ||
gy |§Y | x-_ﬁ = DI
S < aN
- Dz~
— — 4——
{28ux =50 y V
E— — —Y e e

Puc. 8.4.3. Dcku3 Bajia KoJjieca

3. Ctpoum snropy KpyTawero Mmomenra M, =17, :
7, =140kH - mm.
4. [lpoBepsieM MpPOYHOCTH B OMACHOM CEYEHUHW Ha Bally: ceueHue E — onacHoe
(CM. 3MIOpBI U3rudalOLIUX U KPYTALLMX MOMEHTOB).

M
- IK6E6 S.
0,1d5, o}

K8

rune d,; (cMm. puc. 8.4.3).
[o] = 50-70 MIla.

- _ \/Mezepm. + Mezop. _ ]03\/64,82 + 24,82
e 0,1-36 0,1-46656
Tak kak o, < [0'], YCJIOBHE CTATUUECKOM MPOUYHOCTH BBITIOJHSAETCS.
IIpumep 2. IlpoBepuTh TUXOXOAHBINW Bal LMIWHAPUYECKOrOo Koco3yOoro pe-
JYKTOpa Ha CONpOTUBIIEHHUE YcTanocTu (puc. 8.4.3).

=15MlIla.
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Pemenne
1. PaccmoTpuM ceuyeHHE Balla, KOTOPOE SABISIETCS KOHLEHTPATOPOM HAIpsDKe-
HUN — MINOHOYHEIH na3 (puc. 8.4.4). Marepuan Bana — crajib 43.

= b

"—-_: —

A

Puc. 8.4.4. llImonounsrii nas

Ilo auamerpy Bama noJ kosnecoM d,, =36 no I'OCT pasmepbl ININOHKH

b-h=10(mm); [— nauHa MINOHKM TPUHUMAETCS B 3aBUCMMOCTH OT JUIMHBI CTYIHIIBI
[, KOJleca WM MHPHHBI b, 3yOuartoro BeHua. B manHom ciydae (puc. 8.4.3.) oHH

paBHBbI.
- =40 -4 =36mmMm,
yt0 cootBercTByeT ['OCT; ¢, = 5MM - ruryOuna nasa Baia.

ITo Ta6:. 3.1 ans crama 45 5 = 780H/MM” ;0 = 360H/MM?;7_, = 200H/MMm*.

=b-(4..5mm; [

un

2. OnpeaensieM Kod(PUIMEHT 3anaca MPOYHOCTH MO CONPOTUBIICHUIO YCTalO0-
CTU:

SO’ ’ Sr
2 2’
w/Sg 38
rae S, — ko3¢ uIMeHT 3anaca NPOYHOCTH — 10 HOPMAJIbHBIM HALPSIKEHUSM;
S, — ko3¢ duLINEeHT 3anaca IPOYHOCTU — I10 KacaTebHBIM HANPSHKEHUSM;

g = (G—I)D ;(J—I)D: O_y .S, = (T—I)D Q(T—I)D: 7|

7 _O-l[ '(KJ)D (KO')D T;'(KT)D (Kr)u‘

¢ =

Koa¢dunmenTs! KOHIEHTpALMK HATIPSKEH Ui

K 1 1
K )= 28 e 1 | ey
( G)D [Kd KF ] Ku

rie K, =1,55-Tabn. 8.4.3; K, =0,85-Tabn. 8.4.6; K, =1-T1abn. 8.4.7;
K, =17-T1abm. 8.4.8;

1,55 1
(X,), =[085 +1_l]ﬁ:1’07'

K 1 1
) T i S, | P
( T)D [Kd-l_KF ] Ku

rie K, =1,7-T1abn. 8.4.3; K, =0,73-tabn. 8.4.6; K, =1—Tadn. 8.4.7;
K, =1,7—-T1abx. 8.4.8.
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7 . 1
(KT),):[ +1—1Jﬁ=|,37.

0,73 }
l’[pe,uen BEITHOCJIMBOCTH B PaCCMATPHBACMOM CCUCHHWH

o 360

2
(c.4), = =227 _ 336H/Mm>.
(K,), 107
(r 1)y = T 299 s Him?.
(k.), 137
T
Ompenennm 6, =0, W 7, = —
MM3{‘ .
O-H :W—Z?
HEMNoe
Moz = \/M op. Mg, = 103\/ 64,8% +24.8% =10°-69,3H - MM (cM. 510phi);
WHE‘”HHO = 4010MM33
o, = 89,3-10° 17,3H/Mm?;
4010
S = (6“)9 _336 194
° o, 173 7
M,
Tk =2 ;
Puenmno
WPHemnm = 8590mm’ (cm. Tabn. 8.4.1);
7. = 140-10° :16,3H/MM2;
8590
Se == iy ;ﬁ_ =179
Ek . (KT )]) »
Sg - S¢ 194179 3473

S 13.

JSZ 452 (1947 41792 264

S =13 > [S]=2,5 — ycnoBue NpoYHOCTH BEIMONHACTCA.

3. OnpenenseM ko3ppHUMENT 3amaca MPOUHOCTH B CEUEHUH, MPOXOISIIEM Ue-
pe3 T.5 (HaNpeCcCoBKA NOULMITHUKA HA BaJ).
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dopmysbl 114 onpeaenenus S,S,,S, (K, ) /)=(K 2) , (CM. BbILLE).

fo Rkd )
K K
[lo Tabn. 8.4.4 nna d,;; = 30MM HaxomUM OTHOWIEHHS K—G % K—T
o o
K
—<=33K,=1LK,=17,
Kd

, 1
K =33+1-1)—=19
( CT),’) (3 + )17 b

4

0 = =20 19 SHiww,
0,1 di:? 2,700
3
(0'_1);) =% _ _60 =190H/mm?;
(Ko), 19
S' - (G_I)D = 190 =97
° O-uje. 19’5 -
K _ 2.0,K, =LK, =17,
Kd

K)o =(20+41-1)——=118:
(K.}, L

T, = 1 —= 140.103 =26H/MM?;
02-d5, 0230

(r_)p = =L = 299 _ 1 70H /MM
(K.), 118

¢ 2Ly 170 g

oo 13

2

oo Se8 9713 126 _ .4

-4

) N T o 16

§=79 > [S‘] = 2,5— yCIOBUE NPOYHOCTH BbIMOJIHACTCA.

Ilpumep 3. Paccuutath ObLICTPOXOAHBIA Bajl KOHHUECKOrO NOpsAmMo3y0oro pe-
AYKTOPA HA CTATHYECKYIO TIPOUHOCTS (prc. 8.4.5) /[Ina pacuera mcnonmb3oBaTh 3CKH3
Bana-liectepru (puc. 8.4.6).
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Puc. 8.4.5. Ban-mectepHsi KoHudeckoro peaykropa: 1 —Habop npokiaaok;
2 — KpbllIKa CKBO3HAsl C MAHIKETOM; 3 — cTaKaH; 4 — Kopmnyc;
5 — peryiMpoBoYHas raiika

HcxoaHblie naHHble:
Oxpyxnas cuna £, =1530H;

Papuanenas cuna F, = 553H;

Ocepas cuna F, =166H;

KoHcosbHast Harpy3ka Ha Bajly OT COeAMHUTENbHON My Thl [ =317,4H;
Bpawatowmmit Moment Ha Banty 7; =51,4H - m;

Jlonyckaemoe HamnpsbKeHue /i ctanm 45 [cr] =40...60MI]a;

Cpennuii genurenbHblil uametp mectepuu d, = 60,3 mm;

dy,. — AMaMETpP BXOJHOIO KOHLA Baja, MM;

dlym — AMaMeTp BaJla Mo YMJIOTHEHUE C KPBILLIKOH, MM;

logig . AMAMETP BaJia MO/ PETYJIMPOBOYHYIO LIIMLIEBYIO TalKY:;

d\ oo — AMAMETP BaJa MO/ MOJALIMITHHUK,

l;,, — AJMHA y4acTKa Bajia Ha BXOJE (3aBUCHT OT MOCAXKEHHOH JeTanu: WKud,
3BE€3/104Ka, nonymydra);

h,, =(2...1.5)d

l,, =(1,0...1,5)d, . — nox nonymydry (3ybuaroe koseco);

lge — MO/ LUKHB;

I, =(0.8...1.5)d, . —non 38e3104Ky.

Pemenue
OpUEHTUPOBOYHO MPUHUMAEM
b=2T +K,

rae 7'— wupuHa noawunHuka, K =10...15MM — paccTosiHue MeXIy TOpLAMH MOJ-
LLIUTHUKOB,
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a=30MM — paccTOsiHUE OT CepelMHbl JJIMHBbI 3y0a HIECTEpHU 0 TOopLa Moj-
ILIMMTHUKA.

Y1100 351410
v 02[], 0230
gy =22mm; TOCT 8752 - 79;
= 24mm; TOCT 11871 — 80; M 24 x 1.5;

= 30MM (OpPUEHTUPOBOYHO);

21mm; [z ], =30...40MTTa;

d] raiika

dl MO

L, =1,5d;, =1,5-21=32;

ll yin =10mMm — JJIHHA Y4aCTKa IoA YINIOTHEHHUE C KPLIIIKOH,

K =15mm;

b=2-175=15=40mm (wmpuna nopwmnuuka 7, =17,5MM — npuHsATa

and
OPHEHTUPOBOYHO B 3aBUCHMOCTH OT d|_ o = 30MM ).

C ydeToM 3a30poB M MEPEXOJOB C OJHOrO JMAaMeTpa Ha APYrod mpuMeMm
[ =60MM:

I=h, +1,, +t+10=32+10+10+10=62 — 60mM.
b - [ -
N \\\/ ¢
o | et AT
S o S £ <
R ‘ES* Bv “6'
AANRRRNN I yna (18
K 7
—T— e e e |

Puc. 8.4.6. Dcku3 Basa-11eCTEpPHU

Ha ocHoBaHuu puc. 8.4.5 u 3cKu3a Baja COCTaB/IAEM PACUETHYIO CXEMY, Orpe-
NeNsieM OMOPHbIE PEaKLUH, CTPOUM 3MIOPbl U3rMOAOUIMX MOMEHTOB W KPYTSILEro
MOMEHTA C YYETOM

M, =T,.
1. OnpenensieM OMOPHBIE PEAKLMUA U CTPOUM 3IIOPY U3rMOAOIUX MOMEHTOB B
BEPTUKAJIBHOM JIOCKOCTH:
My =0; —F 60+ Rp, -40- Fp - 60=0;
—0,3174-60 + Rp, - 40-1,53-60 =0;
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o _19.044+107.1 3 14xH:
B 40

IMp=0; — Fp 100+ Ry, -40-1,53-30=0;
IMp=-0,3174-100+ R, - 40—1,53-30=0;
Ry, =1,94xH.

IIporepka:

XY =—Fp + Rey — R, + F; =-0,3174+1,94-3,153+1,53=0.
OmnpeneneHue u3rudarUX MOMEHTOB:

Mp=0;, M-=-F,-60=-0,3174-60=-19,05H - Mm.
Mp=0:Mpz=F,-30=459H M.

2. OnpenensieM OMOPHBIE PEAKIINU U TOCTPOUTH SITIOPY M3TUOAIOIINX MOMEH-
TOB B TOPU30HTAIILHON MJIOCKOCTH.

BEp/WUK AA6HAA NA0CKOCTB

‘/Pfy Ry ‘ Fi
E o : S 0
w Y w7 o»
V- 459

A

|

7905
[ OpUZOHMAnHHAT IAOCKOCTIE

I S

-]
574
/\ﬁ;

Puc. 8.4.7. Cxema narpy;keHus rnepejiauu

SMp=0:M~F, -30~Re,-40=0:M =F, B 6166-002 ST v
R, = 5-0.553-30 _ 4 »ou:

- 40
SM¢ =0;~Rp, 40— F, - 70+ M = 0; Ry, = —Opasa0—3 —0,84kH.

40
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[Tposepka:
X =—Ree + Rp, +£,,=029-084+0,553=0.
OnpeaenuTh Uu3rudarIe MOMEHTHI
Me=0M,=-M, =-5H-M;M;=-5+0553-30=11L6H-m.
3. CTpouM >M0py KPYTILIETO MOMEHTA!
M, =514H-m=T,
4. TIpoeepsaemM NpPoOUYHOCTHL BaJia B ONAcHOM cedeHuu B. Pacuer Benem no Mak-
CHMAaITEHBIM KacaTeIbHBIM HaTIPSKEHUAM .

s = —2 <[o] - ycnosue npounoctn,

74

Moo = M2+ M2 + M7 = 11,62 +459% +51,4% = 69kH - mm;
_69-10° 6910
01-d; 0,1-30°

nl

= 25Mlla < [o]=50MIla.

6’3!\’6

Y CnoBHE CTATHYCCKOH MMPpOYHOCTH BBIITOITHACTCA.

Ilpumep 4. Paccuutate OBICTPOXOAHBIH BaJl KOHHYECKOTO PEAYKTOpPA HA CO-
NPOTUBIIEHHE YCTANOCTH (puc. 8.4.5).

Pewnenue

Paccmorpum ceuenne Bana 5, kak Qonee HarpyxenHoe. KoHuenTparopom Ha-
OPSKCHWI ABNSETCA HANPECCOBKA MOALIMIHUKA HA Ban (ceueHue B).

Marepunan Bana — cranb 45 6e3 ynpouHeHns. MexaHHUYeCKHe XapaKTepHCTHKH
CTalu:

oy =780H/MM% ;0 | = 360H/MM? ;T | = 200H/ MM

Kosddguumenr 3anaca npounoctu S :

q _ SG N LST
T 2, o2’
\ So+S;
rie S, —koapduimeHTa 3amnaca mpoYHOCTH 110 HOPMAJTEHBIM HANPSKEHUSIM,

Sr - KOB(l)(bH]_IHeHTa 3alldaca MMPOYHOCTH 110 KACATCIbHBIM HalIPpAKCHHUAM

Onpenenum S :

ng = —KG_I ,

a
Kd
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K )
—Z =4 (cMm. Tabn. 3.5);
d

Kr=1LK, =1,
o, =0, =—Lu__17148MTa;
01-d}
M, =100 M2, + M2, =107 L162 + 459
3anaude 3);

Sy =52
41748

Onpenenum.S; :

\i T_l
S, = :
K, . ’
a
Kn"
K
L =24 (cm. Tabn. 3.5);
o
K[v' =.].;KU =1;
T
Tg=—.
a 9
M,
7, =—*_=19,3MIa;
02-d}
193

Ta

S, = _ 200 _¢4s
2.4-9.52

=9,52MIla (cM. smopy 3aaauu 3);

=46,3-10°H-mm (cM. Sm10psi B

OnpeaenuM ko3PpPUUUMEHT 3anaca NPOYHOCTH HA YCTANOCTHYH BhIHOCIUBOCTD!

S

[}

.S, 52-.875

S = -
V92482 4527 4875

=4,5>[8]=2;

dakTHueckul ko3¢unuMeHT 3anaca NPoYyHOCTH OOnblle JOMYyCKaeMoro, T.e.

YCITOBHE MPOYHOCTH BBINMOJIHCHO.
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9. MPOBEPOYHBII PACUET MOIMUITHUKOB

OCHOBHBIC THIIBI IOAIIMITHUKOB KA4CHUS npcacTapJICHBL Ha PHUC. 9.1.

=8 5 M AANNNINRN

)

DR,

g
]
AT y !
Negr) i I — ==
= Qe
(T " u) K)
G5B s :
e) X) 3)

Puc. 9.1. OcHoBHBIE THITBI TTOAIIUITHAKOB Ka4ECHUA:
a) mapukoBbIil paguanbHbiii omHOpsiaHb ([TOCT 8338-75);

0) IIapUKOBBIN pajuaibHbIi C(hepUUECKUid ABYXPAAHBINH (CaMOyCTaHABIUBAIOLIUIACS,
['OCT 5720-75); B) pOAMKOBBINH paaralibHbIil C KOPOTKUMH [IMJIMHAPUYECKHUMHU
ponukamu (I'OCT 8328-75); ) ponMKOBBI# paauabHbIi cheprueckuil ABYXpsAIHBINA
(camoycranapmuBarommiics, [[OCT 24696-81); a) poqHKOBBIM HTOIBYATHIH
(TOCT 4657-82); €) poJIMKOBBII C BUTBIMH POJTMKAMU; XK ) IHAPUKOBBIH PaluaIbHO-
ynopubiii ognopaausiii (TOCT 831-75); 3) ponukossiii konnueckui (I'OCT 333-79);
1) mapukoBbii ynopusiit ([OCT 6874-75); k) poOMUKOBBIN YIIOPHBIH; | — BHYTpEH-
HEEe KOJIBIO, 2 — TeJIO KaueHUs, 3 — HAPYKHOE KOJIbIL0; 4 — cenapaTop

Br160p MOAUIMITHUKOB IO JHHAMHYECKOH rpy3onoabeMHocTh (' (110 3aJaHHOMY
-1
pecypey WM AOJIOBEUHOCTH) BBINOJIHSKOT NPH 4acTore BpaweHus # > 10 muH
1 g
IIpu uacrote Bpaiienud ot 1 no 10 mun ~ npu pacdetax npuHumarot 7 = 10 MuH ™.

Ycnosue BeIOOpa NOAMMITHHAKOB
Cnompeﬁﬂaﬁ < C56!306(2’}l'
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bazopas nuHamuueckas rpy3onoAbeMHOCTb MO UUNHUKA (' — 3TO Takas no-
CTOSIHHAA CTAUMOHApHas CUa, KOTOPYH MOALIMNHUK MOXKET TEOPETUUECKU BOCOPU-
HHUMaTh B TeueHHe |MIJTH. 000poTOB Oe3 MOSBISHWA MPH3HAKOB YCTAJIOCTH HE MEHEE,
uem vy 90 % w3 uMcna no/INMMNHUKOB, MO/IBEPralomIkXcs uenbiTannio, [Ipu stom nog,
(’ Ang paananbibiX M PagdanbHO-YOOPHLIX NOAWUNHUKOB (¢ HEBPA-1LAIOIIMMCA Ha-
PYAKHBIM KOJIBLLIOM) TNOHUMAKOT paadaibHyro cuny (.. Benwumner (', ykaszaHbel B
CIpaBOUHUKAX A1 KAXKJA0r0 TUNOpa3Mepa NOALLUIHUKA.

[TpoBepouHBIi pacteT BEIOpaHHBIX paHee TMOAWHITHAKOB (pa3aen 5) CBOIHTCA
K PacyeTy AMHAMUYCCKOH IPY30MOALEMHOCTH (', H, nnn GazoBo# AONTOBEUHOCTH
Liop, 4, (M Lo, MIH. 00OPOTOB) M CPABHEHUIO UX € 0A30BOH IPy30M01bEMHOCTBIO
Cy, H, unu ¢ TpeOyeMoi 10AroBEUHOCTLIO Ly, 4, (L0, MIH. 000OPOTOR) MO YCAOBUAM

Cip <Cr vnn Lygp > Ly

bazoBas auHaMHueckas TPy30MOIbEMHOCTh MOAIHNHHAKA ([, — 3TO Takas mo-
CTOSIHHAA CTAUMOHAPHAS CHITA, KOTOPYIO TIOAWHWITHUK MOYKET TEOPETHUECKH BOCIIPH-
HUMaTh B TeueHUE |IMJH. 000poTOB O3 MOABIEHHMS MPU3HAKOB YCTAJTOCTH HE MEHEE,
geM y 90 % w3 uncna NoAWMWIMHAIKOB, MOABEPTAIINXCS UCMBITAaHWKD. Bemmunaer ()
VKa3aHbl B CHPAaBOYHMKAX  JUIS  K&KAOr0  TUNOpPasMepa  INOALLIWIHHUKA
(cM. [Ipunosxenue).

Tpebyemas nonroseuHocTh MoaMnHuKa [, onpenenena TOCT 16162-93 w
cocTtasnaeT ana 3youarsix Ly > 10000 u. [Ipn onpeaenennu /., cieayeT yuecTs CpokK
ClyKObl (pecypc) NPOEKTUPYEMOro NPUBOJAA, A TAKIKE PEKOMEHIYEMbIE 3HAYEHMS
Tpebyemoit TONTOBEUHOCTH MOAMINITHUKOR /., pa3THUHBIX MammTiH (cM. Tadm. 9.4).

PacuetHas aunamuueckas rpysonoabemMHocts (), H, n 6azosas gonroseuHoCTb
L10p, 4, onipeaensatoTes o GopMyiam:

L, 10°0 ¢
— L.=ada,—| —=| , 9.1
alaﬂ'lo" E 104 1423 60n RH ( )

C. =R, »60n

P

rae Rr  SKBUBaJIGHTHas AMHAMHueckasi Harpyska, H (ecm. 9.1); m  nokasaresnb cre-
OeHu: 711 — 3 — AAA WapUKOBLIX NOAMOHUKOB, 71 — 3,33 — 114 PONMKOBBIX MOALLWM-
HUKOB; ) — KOY(DPULMEHT HANEHKHOCTH, NPU BE30TKA3HOM paboTe MO/ IIMITHUKOB ¥
90% a1 = 1; d23 — K0 PUUMEHT, YUNTBIBAOLWMA BIUAHUEC KAUCCTBA MOAWNMHAKA TPH
€ro JKCIIyaTauud;, npu OOBIYHBIX yCcnoBHAX paloTel moAWKNHKUKA ax; = 0,7..0.8 —
JUISL IUAPMKOBBIX NOAWMITHUKOB, ¢h3 = 0,6...0,7 — 11 POJIMKOBBIX KOHMYECKUX 101~
WKIHUKOB, # — YacTOTa BPALUCHMA BHYTPCHHEr0 KOAbLA MOALIMNHWKA COQTRETCT-
BYFOIIETO Baya, 00/MHH.

DKBUBaAJICHTHAS AMHAMHUYECKAsl HArpy3ka Ry YUUTHIBAET XapaKTep W HaMpasie-
HUe OeHCTBYIOLIMX HA MOALUMMHUK HArpy30K, YCJIOBUA PadOThl W 3aBUCUT OT TUMA
noanMmHIKa. GopMyITHI [UTS OTIpeIeTIeHHS SKBUBANICHTHOH THHAMUTECKON Harpy3KH
Rp st OAHOPSIAHBIX PaMAIbHBIX IAPUKONOILIMIHUKOB U OJIHO-, JBYXPSJHBIX pa-
AUAbHO-YIOPHBIX LWAPUKO- X POAUKONOALIUNHUKOB OpuBeaeHbl B Tada. 9.1. llopa-
AOK OMpeneneHus >KBWBATCHTHOH HArpy3kw K W pacdeTta OWHAMH-YECKOH Tpy30-
NOABLEMHOCTH (Cpy, U AONTOBEYHOCTH L1y B 3aBHCHMOCTH OT THNA MOALIMITHUKA pac-
CMOTPEH HHIKE.
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Tabmmma 9.1

OnpeneneHue 3KBUBAJICHTHON HArpy3ku Ry

, . R
R =(XVR +YR)K K, ™ npu —+>¢
R,
7 b4 Rﬂ .
R.=VR K K,.* npu <e,
R,
PaauanbHo-ynopHbie wa-
PanuansHble Kounuueckue
Onpenensemasn PUKOMOAIIHITHHKH
Obo3nauennel  mapuko- 1MIAPHKO-
BCJIHUMHA YroJl KOHTAKTA &, IPaj
MOAMMITHHKH ~ MO/ TIIHITHHKH
12 26 36
Koopuunerrr _ 0,45 | 0,41 | 0,37 0,4
paananLHO X 0,56 _
HArPY3KH 1 L 1 1
Koaddpuumenr 1% TaBn 9. 2 Tabn. 9.3 | 0,87 | 0,66 *
OCEBOI HATPY3KH T Tabn93 | 092 0.66 045¢cigax
K HITHEHT .
oa(dunze 1a61.9.3 | 0,68 | 0,95 *
BJTUSIHUS OCEBOTO ¢ Tabm 9.2 ;oA | — | — -
Tabn93 | 068 095 #*
HATPY KSHHUS '
Ocepasi cOCTaB- Rg1=083e¢
JIA0WAA pajualb- R Re=e Ry, R,
s S -
HOH Harpy3KH noj- Ry =e R Ry =083 ¢
munHuKgd, H
& Rr2
R, onpenenseTcst OTACIBHO TS JICBOTO
0 ) H MPaBoOro NOAMWNHIHAKOB Baja
ceBast HAIPY3Ka R, R~ 1o TabL 9.6
noawmMnuuka, H
B 3dBHCHMOCTH OT CXEMbI UX yCTaHOBKH
u coorHowenus cun Ry, Re, F,.
PanuanbHas HAIPY3- R R, = R - cymmapnas peakuns noawmnuuka
Ka nogwunuuka, H 4 (cm. puc. 8.1...84)
Bribupaetcs no Tabn. 6.1 nns onpenenenua koshduuneH-
Ocesas cuna B 3a- I eun’?
TOB € U HANTBHBIX U PaTHaIbHO-YTTOPHBIX
ueruieHnn, H a N paauan pantaibHO-YIop
LIAPHKOMOAIIMITHUKOB M OCEBOI HATPY3Ku K,
Bribupaercs usz tada. K27.. . K30 ans onpenenenus koa¢-
Craririeckad rpyso- (e PHLMeHTOB € 1 Y pasnansHbIx
MOIBEMHOCTD, H Or p
’ H PaIMATbHO-YIOPHBIX MAPHKOIOMIIHITHUKOR
Koagpduumenr Ounpenensiercst no tabi. 9. 4 B 3aBUCHMOCTH
0e30MacHOCTH v OT XapaKTepa Harpy3ku H BHId MAUIHHHOTO
TemneparypHblii K. Ky =1 — Boibupaercs no tadin. 9.5
ko3 ureHT ! 1 paboueil TeMrepatyphl nomumanKa 1o 100° C
Kosdduuuent epa- % =1 — npu BpallaloemMcsi BHYTPEHHEM KOJIbLE
1eHUs MOJIIMTHUKA

Hpumeaanusi: 1. Boidop hopMyns! Ans pacyeTa 3KBUBAJEHTHOH HATPY3KH 3aBUCUT OT CPABHEHHS
otHOMmeHust R,/ VR, ¢ kospdunmentom e. 2. 3HaucHue kospdunuentos X, ¥, ¢ B uncnurene —
IJIs1 ODHOPSINHBIX MOIMHIHNUKOB, B 3HAMEHATeNIe — U1 ABYXPAOHBIX (CIBOCHHBEIX OJHOPAIHBIX).
3. Yron koHyca ¢ Ay POJIMKOBBIX KOHHYECKHX NOAIIHIIHUKOB ONPEASIACTCS B 3aBHCHMOCTH OT

Tunopazmepa. 4. *

OYpTOM HA HAPYIKHOM KOJIbLE.

— KOHHYECKHE POJUKONOAIUMIHHUKH W KOHHYECKHE PONHKONOALIWUIIHHKH C
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Onpeoenenue Rg, Cpy Ligp 012 paouaibHuIX apuKoesix 00HOPAOHBIX ROO-
HIURHIKO8, 60CRPUHUMAIOULHX 0Ce8YI0 HaZpY3Ky (puc. 9.2).

£
g —
ﬂl i Rﬂ
Rﬂl ' E
3
N e
S| LAy Aol
¢

Puc. 9.2. PappanbHble IIAPUKOMOAILIMMHUKH, YCTAHOBIIEHHBIE Bpacmop

[Ipy KOHCTPYHpPOBAHHHM TIO 3TOH CXEME OCEBBLIE COCTABNAKIINE PAOHANBHBIX
Harpy3ok ¢ — Rg» =0 1 0CeBYIO CUNY B 3aUENACHUU /7 BOCOPUHUMAET NOALLUMIHHUK,
OrPAaHHUYHBAICIIIUH OCEBOE NEPEMELIEHUE Bajla MO JEUCTBUEM 3TOH CUJIbl U UCTIBITHI-
BAIOIINH OCEeBOE HArpyxkeHue K, paBHoe »ToH cume (cM. Tabn. 9. 6). Pacuer skBHBa-
JICHTHOH Harpy3ku BbIOOJAHAETCA TOJAbKO A1 NOALUNHUKA ¢ QONbIICH paauanbHOR
Harpy3Koi /2, B nocnea0BaTeNbHOCTH:

R
1) onpenensaercs OTHOLIEHHUE W“;
i

R

23
-}

“v

Dy

2) onpeaensaorcsa Ko3pUUUEHTDI ¢ U Y O OTHOLUEHUIO

R
3) Mo Pe3yabTaTy COTIOCTABJICHHSA V_ = ¢ BeiOMpaeTca opMyra B ONpeacns-
.
€TCS IKBUBAICHTHAS AUHAMMUECKAs Harpyska #2;;
4) paccuMThLIBAETCA JMHAMHYECKAA TPY30MOABEMHOCTh (' MU JONTOBEYHOCTh

Liop TOJLLIMNHAKA.

Tabnuna 9.2
3HaueHus kodpduLueHToB ¢ U ¥ b
A5 pagMalibHbIX OJHOPAAHBIX IIAPUKONOIHITHHKOB

RoCo 10,014 ] 0,028 0,056 0,084 0,11 0,17 0,28 0,42 0,56
e 0,19 0,22 0,26 0,28 0,30 0,34 0,38 0,42 0,44

Y 2,30 1,99 1,71 1,55 1.45 1,31 115 1,04 1,00
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Tadnuna 9.3
3nauenus ko>dduuueuTos ¢ u ¥
JITSl paMaIbHO-YTIOPHBIX IHAPHKOMOAMINATIHHKOB, ¢ = 12°

iR, Co 0,014 | 0,029 | 0,057 0,086 0,11 0,17 0,29 0,43 0,57
e 0,30 0,34 0,37 0,41 0,45 0,48 0,52 0,54 0,54
y 1,81 1.62 1,46 1,34 1,22 1.13 1,04 1.01 1.00
2,08 1,84 1,60 1,52 1,39 1,30 1,20 1,16 1,16
Ipumeuanus:l. / — 9UCTO PANOB TeN KA4€HHs, NS OAHOPSAHBIX MNOAMHUMHUKOR i = 1; mus
NBYXPAAHBIX (COBOCHHBIX) MOMUIMIHUKOB i = 2. 2. Koadduiument V' B uncanrene — mis OQHOPS -

HBEIX TOTIIHITHAKOB, B 3HAMEHATENe — U1 ABYXPAOHbIX. 3. R, = I, — oceBast CHJIa B 3aLCIUICHHH.
(Tabu. 9.1).

Tabmuua 9.4
3nauenue korpduimenTa 0e30macHOCTH K
U TPeOYEeMOM JIOJINOBEYHOCTH MOIKITHUKA 1,

Maiunna, 000pyaOBaHHE U XapaKTep Harpy3KH Ly Ks
Cnokoiinas narpyska (0e3 TOJMKOB). JIEHTOUHBLIE TPAHCIIOPTEPDLL, pado-
TAKOLME MO KPbIEH NPH HenbuisieM rpy3e, 01oku rpysonombemunix | (3...8)10° | 1...1,1
MAallHH
Jlerkue Tonukn. KparkospemenHnsie neperpysku no 125 % or pacuérnoit
Harpy3ku:
MeTaNIOPEXKYIINe CTAHKH, 3/1€BATOPHI, BHYTPHIIEXOBRIC KOHBElephl, pe- | (8...12) 10° [1.1. ..
OYKTOPBI CO MITH(GOBAHHBIMHU 3yObSIMH, KpaHBI BJCKTpHUCCKHE, pado-
TAlOLHE B JISTKOM PEKHME, BEHTHISITOPBI
MAaLLHHBL A1 OAHOCMEHHOW padoThl, JKCIUIYAaTHPYEMbIE HE BCerja ¢
MOJIHOH HATPY3KOH, CTaLlMOHAPHBIE JIEKTPOABUTATENH, PEAYKTOPHI
Vmepenunoie tonuku u BudOpaunn. KparkoBpemeHHbIE Neperpysku o
150 % ot pacuerHoIl Harpy3ku:
PENYKTOPHI ¢ Ppe3epOBAHHBIMH 3yObSIMH 7-1i CTEMEHH TOUHOCTH, KpaHbl
3MEKTPUUECKUE, PA0OTAIOIIHE B CPEAHEM PEKIME
T OBaNbHbIE, CTPOTANBHBIC H NOTOCKHEIC CTAHKH, UEeHTpUdYIH 0 ce-
mapaTopbl, 3y0uaTeie MPHBOABI 8-if CTEMEHH TOYHOCTH, BHHTOBBIC KOH- (40...50)103 1.5...
BEHEpPbl, KPaHbl NEKTPHYECKHE
3HaunTeneHbIe TONYKW BHOpamn. KpaTkoBpeMeHHbIE Meperpy3kd Ho
200 % ot pacuerHoil HArpy3KN: KOBOYHbIE MALIMHBL, raToBouHbIe Oapa- [(60. .. lOO)lO3 1,7..2
Hanbt, 3ybuarbie npusoabl 9-i crenenn TOUHOCTH

(10...25)10° |1,2...

(20...30)10° [1.3...1,4

Onpeoenenue Rg, Cyp, Loy 0178 paouaibHo-ynopHuIX mapuKkossix it poauKo-
6bIX OOHOPAOHBIX ROOMUNIHUKOE (puc. 9.3 — 9.5).

B >Tux cxeMax Kakablid NOAIIMIHUK BAJIa UCOBITBIBAET CBOK OCEBYIO HATPY3KY
R,1, R,2, 3aBUCALYIO OT CXEMbl YCTAHOBKM MOAMIMIHHUKOB H COOTHOUICHUS OCEBOI
CHITHI B 3alIETUICHHN PeayKTOPHOH mapsl £, (cM. Tadm. 9.1)  OCEBBIX COCTABJIATOIIHX
paaHaNbHBIX HAarpy3oK B MOAIIMMHUKAX R, Rg, (cM. Tadn. 9.6). [lootomy »KkBHBa-
JeHTHAd JMHAMHYECKAsA HATPY3KAa PACCUMTLIBAETCH U KaKAOrO MOMIMMHUKA (],
RE2), ¢ Uenbro onpeneneHus HandoJiee Harpy»KEHHOM ONopsl B MOCITEN0BATENIBHOCTH:

1) onpenensaeTcs KOIPPUUMEHT BIMSHUA OCEBOTO HATPYXKEHHUA ¢;

OMNPEACISIIOTCS OCEBbIE COCTABJISIOIIME PA/IMAJILHONA HArPy3KkH Ky, R,
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2) onpesiensitoTea OCEBbIE HATPY3KH NOMITHUKOB R, 1, R,2;

3) BBIMHCIAIOTCA OTHOINCHUA R/ VR U R/ VR 0,

4) no pesynbratam conocrtaeiiennii R, /VR,=ze, Rp/VR,0>e BoiOupaercs coot-
BCTCTBYIONIAA (hOpMYyTa W ONMPEACIMIOTCS DKBUBANCHTHBIC AHHAMMUCCKUC HArpy3KH

5) cpaBHuBalOTCs 3HaueHus Rl v Rg2 w onpenensaercs 0071€¢ HarpyKEHHbIHA
MOIIIHITHHK;

6) PACCUMTBHIBAKOTCA [MHAMMYECKAS TPY30MOABEMHOCTh Cpy W JOATOBEUHOCTD
L1054 IO OONBIIIEMY 3HAUECHHIO SKBUBAJICHTHOW HATPY3KH Ry,
7) ONPEAENACTCS NPUNOAHOCTD NOUMIMITHUKOB 10 YCNoBuO Crpy < O

Puc. 9.4. PomukoBbie paauanbHO-YTIOPHBIE MTAPUKOBBIE TIOAIIHITHUKH,
YCTAHOBJIEHHBIE BPACIIOP
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Puc. 9.5. PonukoBnle KOHHYECKHE MOOUIHITHUKH, VCTAHOBICHHEIC BPACTKKY

Onpeoenenue Rg, Cypy Loy 0051 paouaibHo-ynopHuLX mapuKosstx i poauKo-
8bIX OCYXPAOHBIX (COBOCHHBIX OOHOPAOHDBIX) ROOWMHRHIKOS (DUKCHUPYIOIUX OROP,
YCHMAHOSAEHHBIX O cXeme 2.

le/I pacucTC TAKUX NOALUUIIHHKOB CICAYCT MMCTL B BAAY, UTO J4XKC HC-
OonbImre OCeBHIC CHITHI /K, BIHAIOT HA 3HAUCHHE PKBHBAIICHTHOH HArpy3kH K.
Tlpy onpeneneHur IMHAMHYECKOH TPY30NOABEMHOCTH () W JONTOBEYHOCTH

Lo, puKCHpyIOLIEH OMOPbI, COCTOAICH M3 CABOCHHBIX PAaUANbHO-YIOPHBIX MOJ-
IIUNHUKOB, YCTAHOBJICHHBLIX MO CXCMAM BPaclop W BPACTSKKY, Napy OAMHAKOBBIX
MIOAMINIIHUKOB PacCMaTPHBAKOT KAK OJWH ABYXPSAAHBIH paadalbHO-YMNOPHBIA TOA-
IMTATIHAK (C YUCTIOM pAAOB Ten kavenwsd / = 2). Onpenenenne BeaeTcsa B cleayromei
MOC/E/I0BATE/IbHOCTH:

ot

1) BbluMCIIsIETCA OTHOLLEHHE ,rne R, [, o0ceBas cujia B 3aUEIUICHUH,

r

2) onpenensneTcs KO3MPHLUEHT BIMAHUA OCEBOI0 HAIPYKEHUS €,

R
3) anammsuMpyercd COOTHOLICHHE —2>¢ ¥ BBIOHPACTCS COOTBETCTBYIOLIAS
.

chopMyna A7s oTnipeenennsa SKBUBAICHTHON HATPY3KH K.

]

Cneayer UMETH B BHY, UTO €CJTH <e, TO Y CABOSHHOIO MOJAIIWITHHKA pa-

i

GotatoT 00a pAma Ten KaueHWs W Ky pacCUMTHIBAKOT 1O XapakTepucTHKaMm (X, V)

JIBYXPSIAHOIO PajdalbHO-YIIOPHOrO MNOALUMNHMKA. IIpy 3TOM CUMTaIOT, 4TO pajM-

anmpHas Harpy3Kka (peakims) K, pHuiiokeHa nocepe/IMHE CABOSHHOTO MOANTHITHHKA.
bazoBas JMHaAMHUECKas rpy30M0ABEMHOCTh (), CIBOSHHOTO MOIIUITHUKA PaB-

Ha 0a30BOW MHHAMWYECKOH TPY30TIOIBEMHOCTH OJHOPATHOTO MO/ IIATIHIKA, C KO-

thvimenrom ymuoncuus 1,6 ans wapukossix 1 1,7 18 pOMKOBBIX MO/IMITHUKOB.

Tabnwma 9.5
3HaueHue TemneparypHoro kodgdguuuncura Ky

Pabouas temnepartypa noamunuuka, °C, no: 100 125 | 150 | 75 200 225 250
Kr 1,0 Los { 1,1 | L,L15| 1,25 1,35 1.4

>
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R
Ecnu Vlg > ¢, TO Y NOALIMMHUKA padOTaeT TOMbKO OAUH PAA TEN KAYCHUA U [y

§
paccUMTLIBAIOT MO XapakTepucTHkaM (X, ¥} OAHOpPAAHOTO PaguaibHO-YNOPHOTO
TIOAITHUITHHKA. B 3TOM cliyuae ToUka MPHUITOKEHNS PeakIMi CMEIIaeTcd Ha BeTHUWHY

a: a:O,5[37B+d+D

tgaj JUISL JBYXPSUIHBIX  PaJAUabHO-YIIOPHbIX [LIAPHKO-

37 d+D
no/IUNHUKOB, o = 0,5 ?4_ 3

noIUMNHUKOB. [ToaToMy, mpexe ueM onpeeanTs Ke, HEOOX0AUMO NEPECUUTATh Pe-

eJ — AJ ABYXPAAHBIX KOHHUYCCKHX POJIUMKO-

akuuu Bana R; U K> Mo (PaKTUYECKOMY PACCTOAHUIO [ MEKAY TOUKAMHU MPHIOKCHHUA
peaxkuwii B GUKCHPYIOIEH W TITaBaroeH orropax:

[ =L a-058 npu ycTaHOBKE MOAIIMIHUKOB (PMKCHUPYIOIICH ONOpbl Bpac-
1nop;

[ =1L —a—0,58— npu ycTaHOBKE BPACTAKKY

4) ompeenaeTcs IKBUBAIICHTHAS TWHAMWYECKas Harpy3ka Ry,

5) paccuMTHIBACTCA AMHAMUYECKAA IPY30MOABEMHOCTL (', H JONTOBEYHOCTD
Liop ABYXPAAHOTO paaualbHO-yIOPHOTO MOAMUIIHHKA,

0) ompeaenAeTcAs MPUTOAHOCTE CABOCHHBLIX PaAUaIbHO-YIOPHBIX MOJIIMITHH-
KOB (DUKCHPYIOIIEH Onopbl N0 YCnoBuio (o < C.

Ecnu B pesynbrate pacuetos yenobue Cp, < Cp (Lygy -~ Lp), TO IpeaBapuTeib-
HO BBIOpaHHBIC MOAIWUIHUKKI MPUTOAHBL A1 KOHCTPYUPOBAHUA NOJIIMIHHKOBBIX Y3-
70B.

HeoOxoaumo pacecMOTpeTs JSHCTBUA TPH TIONYYEHHH CISAYIONINX JBYX BO3-
MOKHbIX PE3YJIbTATOB PacueTa:

1. PacyeTHas aMnaMuyecKas rpy3onoabeMHOCTh () HAMHOTO MeHbLIE 0a30B0OH
TPY30TOABEMHOCTH (), T.€. BBITOIHAETCA YCIOBHE () « (e

B atom ciyuae:

® 3aMCHSIOT MOAIIMIHHK MO CepUU (CPEAHIOK CCPUIO HA JICTKYIO, JICTKYIO Ha
0¢000 JTIETKYI0), HE MEHSS TIPH 3TOM THTTA TIOINTHITHHKA,

® MCHSHOT JIAHHbIH THI NOUIMIIHUKA HA JIPYTOU, MECHEE TPY30NOABEMHbINA
(pamuanbHO-YHOPHEIH MMAPUKOBBIA Ha paadaibHBIA IHAPHKOBBIH ).

2. PacueTHas AMHAMMHECKAS MPY30N0ABEMHOCTL O0ObIE 0a30B0H Crp — Cr.

B srom cnyuae:

® 3aMEHSIOT MIOAMNITHUK TI0 CEPHUU (JIETKYIO CEPUI0 Ha CPEIHION, CPEIHIOK HA
TAKENYIO ), HE MEHSISI IPHU 3TOM TUMA OOIIMIHHUKA;

® MCHAIOT JaHHBIM THN MOAIIMITHUKA HA APYTOH, 0onee rpy30n0abeMHBII
(paananbHBIN APUKOBBIF HA pAAWATBHO-YITOPHBIH TAPUKOBBIN ),

® YBEIWYUBAIOT AUAMETP Bajla O] NOALIMITHUKOM, MPH 3TOM YaCTHYHO MEHA-
IOTCA (YBEITMUWBAIOTCSA) Pa3Mepbl CMEXHBIX ¢ OJJHOH CTOPOHBI YYACTKOB Bajla M Macca
BaJIa B 1ICJIOM YBEJIMUMBACTCAL.
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10. KOHCTPYHUPOBAHHE BAJIA UCITOJIHUTEJBHOI'O
MEXAHU3MA

Pazpabotka yepreka Bana MCMONHUTENBHOTO MEXaHu3Mma (UEMHOro MW JIeH-
TOYHOTO KOHBEWepa) B CTAAMH TEXHUIECKOTO TIPOEKTA BBITIONHACTCS Ha OCHOBE pas-
padoTaHHOro uepreka obmiero Buaa (pasaen 5, KOHCTPYHPOBAHUE THXOXOHBIX Ba-
JIOB).

Cragum TIPOSKTHPOBAHASA Bala WCIONHHATEIFHOTO MEXaHM3MANPHUBEICHB HH-

KE.
) 1. Ha mepsom stame (puc.10.1) mo dopmyme
1 ' |
by N | . 1 — d; =3 & s
: i y | 0’2[T]k
-

ly rae My =1 — xpyramuid moment, H-m; [Tk] —
== = IOTyCKaeMOe HalpsKeHWe Ha KpPYUYeHHe,
H/MM®,  paccuMTHIBAETCS 3HAYCHHE JHAMETPA
BBIXOJHOr0 koHUA Bana. Ilomyyennoe B pe-
3yIbTaTe pacuera 3HaAYeHWe TPUBOAMTCS K OmmkaiemMy OoJbIeMy CTaHIapTHOMY
(cm. TTpunosxenue 2, Tadn. 2,3) .

[IpoeKTHBINH pacyeT MPOU3BOAMTCS TOJMBKO HA KPYUCHHE, a JJid KOMIICHCALUH
HEW3BECTHBIX HA 3TOT MOMEHT HamNpsHKeHWi W3rnba W IPYTHX HEyUTEeHHBIX (JaKTOPOB
NPUHUMAKOT 3HAYMTEIbHO MOHMIKEHHBIE 3HAYEHHUS JIOMYCKAEMbIX HAMPSKEHUH Kpy-
germms (|77 ] = (15-20) MITa).

[To craHaapTHOMY 3HAYEHHWIO JAMAMETPA Bajla BbIOMPAETCS M BbIUEPUUBACTCS
cTaHAapTHbA koHel Bana (IIpunoxenue 2, taba. 2,3).

2. Jlamee Mo 3HAYEHUIO AWAMETpa Bajia BBIOMPAeTCs W yCTAHABIMBAECTCS LINOH-
ka (cMm. [lpunosxenue 2, tabn. 4) (puc.10.2). B ceuenun A-A psjiom ¢ pa3mepom Uid-
PHHBI IIMOHKA b (B mpumepe Ha puc. 10.2 h=10 mm) yka3biBaeTcsa 0003HAYCHUE
MOCAJKH INTOHKH B a3 Baja. PaCCUMTHIBAETCS U TIPOCTABIACTCA pa3Mep, B MPHUMEPE
paBHbIi 36,3 MM,

Puc. 10.1. BeixogHoi koHel Baia

A

Puc. 10.2. BeimosHenue mMImoHKH HA KOHITE Bajia
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&1

Puc. 10.3. YcradHoBka noALUIKMITHKMKA HA BaJl

-

3. Ha 3tom srtanme (puc.10.3)
BBIOMPAETCS MOAIMMMIMHUK 2 (1)1 Ba-
Na UCTIOJIHUTENBHOTO MEXaHU3Ma —
LIAPUKOBBIA  pajuabHbIA  JBYX-
pATHBIA cepHIECKHid), MPOCTABIISA-
OTCA pasMep ero ycTaHOBKH [~/
OTHOCHUTEJIBHO CEPEIMHbI LUITOHKU U
auameTp ds;. HasmauaeTtcs mocanka
HAa BHYTPEHHEE KOJbLO MOALIHII-
HHUKA, YCTAHABIMBAETCA CHOCOO €ro
KpeTieHus ciesa. B kauectse 3TOTO
KpPEeTICHHUA TIPHHATO KOIBI[O TIPY-
»)kuHHoe  ynopHoe 1 mo TOCT
13942-86. [lo KOHCTPYKTHBHBIM
cOOOpaKEeHHsIM BO3MOJKHA  yCTa-
HOBKA MPOMEKYTOUYHOH CTYNEHHU
TUAMETPOM ), MEIKTy KOHIIOM BaJia
U CTYNEHBIO NMOA MOJLIMHITHHUK.

a7
a0

d

Puc. 10.4. YcranoBka KOpITyca TOITHITHHKA, KPBITIKHA W MaHKETHBIX YIITIOTHEHHH

4. Ha stoM 3Tane noa0MpaeTcs KOPILYC MOJLIMITHUKA 1, KPBILKH 2 MOJLIMI-

HUKAa ¥ MamkeTHble yryioTHeHHst 3 (puc.10.4)(cm. Ilpunoxenue 2). Kopmyc mon-
HIMITHUKA BbIOMpaeTcs MO JHaMeTpy /) Hapy:KHOTO Kolbla noAmumnHuka. [Ipasas
KPBILIKA MMOAMIUIIHKKA [T0A0UpaeTcs Takke Mo auameTpy . JleBast kpplika BeIOMpa-
€TCS Kak M TpaBas 10 TOMY K€ THaMeTpy /) MM, HO IPyTOMY pa3Mepy Bajia, COOTBET-
CTBEHHO PAaBHOMY JIHAMETPY CTYINEHHW Balla, HA KOTOPBIM KPBIIIKA YCTAHABIMBAETC,
[TonOupaetcs ynnoTHeHHe — MawkeTa. [(ns peryJIMpoBKH NMOMOKEHHS M YIUTOTHEHUS
KPBIIIEK YCTAHABAMBAKOTCA IPOKIAAKU 4, a 111 (pUKcaLuy Baja B OCEBOM Hallpasiie-

HHHU B OTIOPE — KOJIbLIA 5.



Ha puc. 10.5 noka3aH BapuaHT KOHCTPYKTHBHOTO PELICHHUsI IEBOH OMOPHI Baja.
BmecTo cTonopHoro kosbla 31eCh NPUMEHEHa paclopHas BTyjka 1, KoTopasi npasbiM
TOPLIEM YOUPAECTCS BO BHYTPEHHEE KOJBIO MOJALIMIHUKA, & JEBBIM — B TOPEL] MOJTY-
My(TBI 2, 3aKPETIEHHOM Ha BaTy ¢ MOMOIIBIO KOHIIEBOI Iai0BbI.

)

Puc. 10.5. BapuaHT KOHCTPYKTHUBHOTO pellieHHs JEBOH OMOphI Baia
C pacropHOW BTYJIKOM

5. Hlanee xoHcTpyupyetcst Oapadan. OH COCTOMT U3 000/1a, HA KOTOPBIH HaJe-
BAETCS JIEHTA, CTYMMIbI (CTynuIl) Ans ycTaHOBKM OapabaHa Ha Bajdl M JAMCKa WIH
CIUL, C NOMOLBLI KOTOpbIX 000A4 M crynuua cobuparorcs B oaHo uenoe. Ha
puc. 10.6—10.8 mpuBeaeHbl pa3iuyHble KOHCTPYKLIUM OapabaHa M BapHaHThl KOHCT-

PYMPOBaHHUS CTYTHIL.

81
|
|

Puc. 10.6. KoncrpynpoBaHnue CTyneHH N0 CTYNMILY NPU HELLMPOKOM OapabaHe
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orpns 858
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Puc. 10.7. Koncrpykuuu 6apadana
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KoncTpykuun 0apabana Takas e, Kak y LUIKMBA PEMEHHON nmepeaayu (TONbKO
mwHpuHa Oapadana JonelIe, YeM y MIKWABA), W B mpouecce paspadoTku dapabana wc-
MOJNb3YIOT TE e PeKOMEHJaliH (MPUBEICHHbIE HHKE), UTO H NIPH KOHCTPYUPOBAHHH
LIKMUBOB PEMEHHbBIX Mepeaay:

a) KOHCTPYKUMA OapabaHa 3aBUCHT OT €ro pa3MepoB, MaTepHala 1 YCIOBHI pa-
0O0ThI,

0) HanQonbluee PacnpoCTPAHCHUE MONyuuad OapadaHbl JIMThIE M3 UYryHa
mapku CY 20 (1.k. okpy>kHas ckopocThk GapabaHoB 00biuHO MeHee 30 m/c, HeT omnac-
HOCTH pa3pbiBa OT ASHCTBHA HEHTPOOSKHBIX cHiT). B psme ciydgaes 1Mo yCIToBHAM
pexcuMa AKemayarauru 6apadaHsl W3rOTABIMBAKOT W3 JIETKWX CIJIABOB, W3 MJAcT-
MAaCC MM CBApHbIMM U3 cTanu. I[lpM 0AMHAKOROHA MPOYHOCTH TOALWIMHA NOYTU BCEX
3JIEMEHTOB CBAPHOW KOHCTPYKLIMM MEHbIIE, YEM JIUTOH YYTYHHOH, UTO MO3BOJIAET
0ONEerdYUTh KOHCTPYKIHIO,

O00a CcBApMBAIOT W3 CTAJILHOTO JIUCTA WM BLINOMHSAIOT M3 TPYO, MOCACAHES Be-
COMO YMPOINAST M3TOTOBJIEHHE, TAK KAK MO3BOJISIET MCMOJb30BATh I'OTOBYK) CTaH-
aapTHy TpyOy (mpu 3toMm TpyOy BBEIOUPAFOT ¢ yUe€TOM TIPUMycKa Ha o0paboTKy
00042 NO HAPYKHOMY JUaAMETPY ).

B) Oapabanbl Manbix AnameTpoB (A0 350 MM) BBIMOMHAKOT CIUIOLUHBIMHA WJIH C
OTBEPCTUAMM, 2 Oapadanbl GOAbIIKMX AUAMETPOB 111 YMEHbLIEHUA MAcChl H YA0OCT-
Ba KPETIJIEHHA — CO CITHLAMH.

r) odboa OapabaHa MMeeT UMJIMHAPHUECKYIO MOBEPXHOCTb. JJ1s npeaoTepalle-
HUA cOeraHnA JeHThl ¢ OapabaHa ero BHEIITHIOK MOBEPXHOCTD BBIMOTHAKT BbIMYKIOH
WK € ABYMs KOHycamu (Tadm. 10.1);

Tabnuua 10.1

BenuunHa BRINYKIOCTEH / BHEILLIHEH MOBEPXHOCTH 000aa

1, MM 40...112 125...140 160...180 200...224 250...280 | 315...355
5, MM 0,3 0,4 0,5 0,6 0,8 1,0

K n k] 3

J1) BO3MOXHBI KOHCTPYKUMHM OapabaHa ¢ onHoW yanuHeHHOH (puc.10.6) wnwu
aByMa crynuiamu (puc. 10.8). KoHcTpykuua ¢ 0HOH yAAMHEeHHOR cTynuueil Gonee
TEXHOJIOTHYHA, HO €& HCIOJB30BAHHE BO3MOMNKHO TOJBKO TPH HEWWpOoKuXx Oapada-
Hax, T.e. Korjaa wupuHa GapabaHa MeHble ero JUIHHbI (B < 1);).

€) TIOCNeNOBaTeNIbHOCTh W3roTOBJAEHWS Oapadana B oO0leM chiyuae cre-

aykouaa: K ctynuuaM OapadaHa NpUBapUBAKOT AUCKU M CNULbI, 3aKPEMNAKT CTYNU-
bl HA BaTy, HA/ICBAOT 3aBAJILLOBAHHBINH 000/, CTACHBAIOT €r0 HAa JAMCKAX W 3aBapu-
BAKOT MPOJOJBHBIE 11IBbI, CBAPHBAKOT 0001 ¢ IMCKAMHK (MOKHO TOJILKO OJIHUM HApyXK-
HBIM [IBOM) H CTIHIIAMH, YCTaHaBIWBaKOT OapadaH HAa CTaHOK MO LIEHTpaM Baia W 00-
padaTblBAIOT HAPYKHYIO NOBEPXHOCTh DapadaHa.

) OCHOBHbIE pazMepnl OapabaHa nmokazaubl Ha puc. 10.9. Tlpu koHCTpYHpOBa-

HuU OapadaHa peKOMEHAYETCA UCNOIb30BATh CASAYIOLME COOTHOLUEHUS
Hapy KHBIH JUaMeTp CTYTHLBI
D = 1,64, (10.1)
rje d — aMaMeTp Basa noj Crynuiy,

TOJIIOHHA

do=0,02(D5 + B), (10.2)
rac s — nuametp OapabaHa, MM; B — 1uMprHa OapabaHa, MM;
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TOJIIUHA

6 ~(0.9...0.8) 6, (10.3)

TOJIIIIMHA
01= (Dem - d)/2. (10.4)
Ecnu 0,/0>2, To 0,=150m h >4(d,- 9); (10.5)
ecid 0,/0 <2, 10 0= 0, (10.6)

H B 3TOM CJIy4dac HAKJIOHHbIH yYy4aCTOK BBICOTOM /1 HE ACIar0T, a ICPEXOd BEIIOJTHA-

eTCsl paJuycoM
R=~=0,50. (10.7)

TonmwmHel 7EMEHTOB B CBAPHON KOHCTPYKIMH PACCUUTHIBAIOTCS O BBILLIE
NPUBEACHHBIM (DOPMYyJIaM C BBEICHHUEM MOMPABOYHOTO KO3hpHUIIHeHTa

5=0.80: (10.8)
5o=0,86s; (10.9)
01 = 0y (10.10)
B, (10.11)
B
. .90
| ¥
. ] T .
N
5 [ ]
N P
..
5 :‘
‘ﬁ W
h
( 3
":'E s
A
o

&

Puc. 10.9. Ycranoska 6apabana Ha Bai

158



‘WOLhoed OJOHHORAIION ‘IIUIALD edLoWenT

OMYHOW WW ¢—7 BH WOdLOWBHT LOIKHIOIIE O0J9 ‘OIMHEdO(HII
LIDKAUTON QUHIHLOLTIA YOI BI'ed NOLOBhA OLh ‘0I0L WOLORA )

* p wodLowenr auLdda810 OHOALOWIAL

-odu eHegedeg ar0Qo g 7 MMHEI U | BLHUE BUHeREUhADMRE RE1OQOTA

KI[] ‘7 uoduel WIGHHAALHOMBE ‘| LHME UIYHhOHOHBLOA HOHoWMdL

uuHargedueH woga00 d eHeoedeg kuHormady kulf ‘BHRORdEQ OI
-OLULl OJOHHAIAR BUINMAALOHON eHargerowadu ()] oud ey

2 g . v,
/ T \ ,,. ﬁ
gach= — |
(I - - -]
v _ 4
il ! ) g f I j
sy o " s J B f " . )
= Iy e =~ \n S S > U3 ~ _ K3
g i g 1 s
1 / g _7 }
{ —
— T ] T,
|1 -3 ,,,..“ HFW ¢
\ ,_,, Y ..,.ﬁﬁ. Ww - _
\ Y N,/ : <
| _, ,,/..
_,_ 258
ﬂ\ — | \_, 13 ) — X rﬁ_\ nq,m
| W / A NG
| \Z
g 9

1S

.
Lye i

159



"OMUH HOT2audl HOUIENU(PUIISND U YUITHEOL
QUHIRBHEOQO 9 elred oloHTogard BXALdoR domud] |

"o'ug WOH

-€ell] BH 901109 Y20 O 19domo uoo 10 y doweed LoiBIr
-oraduo g, orud BH 40LIr0Q OiMHMKOorouded Of]

"(.7-.]) douo damadx

suHaruady Airog ou e€adeed () Axdogd Adouo oifa

-edu eH Tua (g wiradio omHorgedueH ou) eHegedeg

erred AdoLIO BH BEALrD THE OIMIMAALOHON 9LMIRIIANO

OHRBHEOHTO QUITIGIKINOGEOL  ‘19TUE  JIGHIIFOLUHIIOLION
goLOiBIraeLorddu([ - oud) duere woie BH 9

o

g T = 2]
TEHTHIL BHSASEN Ua] 2

Ly/GH 07

160



=

SO000 00 T0 6 ST6I86502" LY

E!ig._sqjﬂ_
SL-19% 130 ou Agm amdog)
Tz ou newnd

oo s 7 § et o e
O20MR0R030U 1 QUK NSUDCHTIAQ0U XRHED J0ti Vath, 3

MOOOHDNEN N QEoswod xmarad €30 WDV S OKEV0) INkatodg
000 g odg o+ 1Dq swndagady fudogd avoey ¢

BYLESL 1300 97 VIR NENETHD (OHIESUODNIHON M0 £ /7 DH
i iggguﬁjﬁ

!Euaml_—.ﬂgaahurag
fRzOH o wandoQuRdy] g TN SENGEDOU WIWEIY NOMLNTORY) |

MDDt WEOMHD|

/90 45'957 THgOtn) DYDY W) CRNIDY, 7
W (€ DHogodng g OH ledkow (rimasinodyg -,

S RIS —

-II'—'.

S S - .
AEELe N

| w)(l\gﬁ | fwﬂ Wa_j ﬁ\\\\\\\%

(9}

Fa:r o

K

/e
bl
o]}

I//M/ﬂ/ﬂfm}ﬂllflx\

Py - N

A e o T s Nt o T e

EEC

161



Joo3Hayere Haumesobarue

[fpume-
YaHUe

Kon

Jokymesmayus

112069689 15.94. 01000005 | Loopo+eis vepmex

KI12069689 1. 94.010000003 |/ ToscHumes+Hag 3anucka

e

W

L0opoyHse eguHiys!

KI12069889 15.94. 010000106 |  bapada (mamk 45 ! |chapw

[OCT 1050-74

Lemany

112069869 15 96.01000003\Brmyswa 65x66x5 /

Cmanw 3 10CT 3080-86

112069669 15. 9401000004 \Komwyo 100x92xs - | 2

(manw 45 [OCT 13940-80

112069689 15.96.0100.0005 | Koxyx /

KI12069689 159401000006 \llpoxnadka Texwudeckuy | |komiexm

kapmon [OCT 934 7-74

 [maHdapmesie u3geus

Tl v dama__| Bars il Vo] 14D

\bomm MIk7036 [OCT 7805-70 | 8

bomn M6 x 2036 [OCT 7805-70 | 2

AR TN

\Bum MBY20 K [OCT %76-93 | 7

KI1206 9889 15.9.0100000

s

Hrowm

_@/&m/ﬂm&

Ban npubodHoy

W vy

Konupoban . Qgomam Aé

162



T

§,§ 8 Do aHaesue Haumerobasue S ggggg'
Tauka MI05 TOCT 15521-70 8
77 Kopnye S 100 10CT 132183-67| 2
% Kpwa M 100x65 TOCT 1219567 3
7 Kpsuwa [H 100 [OCT 132191-67] 7
% Maxema 1-65 100 10CT 8752-79 3
5 Mygma M| 500-45-2x40-1| 1
\rocT 207442-75

16 (oduwwnmu 1209 FOCT 5720-50 2
17 LJens =31 75-8900 00T 13568-75 7
18 Uida 7019-0631 [OCT 14736-69) 2
9| |Laida 10 657 1OCT 6402-70| 8
20} |Uiaida 6 657 TOCT 6402-70| 2
2 o 12x8x45 [OCT 23360-78| 7
22 {Umugm 4x16 rocT 3128-70 7

| Mamepua!

5 umon-24 TY6-1-285-69 05 ke

T (WATIL201 TOCT 6267-T6 (5%

K

&

g

Lama

KI1.2069669.15.94.0100000 =

Had Aol N° doxae 1 Flodn

_ Komupobar

Poomam  Ad

163




Hlo¢ kpy2060ii, HAzPyHCeHHbLIT KPYMAWUM MOMEHIMOM
PacuetHas cxema KpyroBoro 1iBa, Harpy»€HHOTO KPYTSIMM MOMEHTOM,
npusBeaena Ha puc. 10.12.

Puc. 10.12. PacuerHas cxema KpyroBoro IiBa,
Harpy»KeHHOTO KPyTAIMM MOMEHTOM

Pacuety momnesxar et No 1 m No 2.

[loB Ne 1
CedeHue KpyroBoro IiBa npuseaeHo Ha puc. 10.13.

Puc. 10.13. Ceuenne kpyrosoro mmsa Ne |
U3 pucynka d,=d+ 20,7k
Ymoeug npouHocmu wea:
Tep = WI_S[Tcp/’

roe _M.
P 164,
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Jlnist y3kuX KOsiblEBbIX ceueHuid (puc. 10.14):

2
mT-d®-b

W, =T :
YuuTeiBas, YTO B HaWIEM ciyvyae b =07k,
W,__ﬁ-dz-Q7k

P 2 ’

2T /

Tep = = [Tc e

P z.d?.07k P

Puc. 10.14. Ceuenne y3KOro KOIBIIEBOTO IIIBA

[ITos Ne 2
K> 21 , k'<<k, takxak D>>d.

077D [l ]

B mensx moBeIIIEHWS TEXHOJIOTHYHOCTH BBl BBITIOJTHAKOT OOJHUM H TEM JKE

KaTeTOM, M, UCXOJIs1 U3 3TOro, 3a7aua pacuera mBa No 2 CBOJAMTCS K ONPEISTICHUIO
€ro JJIUHbI;

T ly=by, ko> 2! T Ay 2 = ,
070y -D+[Tep ] 07k -D-[tep |

[lockomeky /1, << /), moB No 2 BBEITIOJHAIOT MPEPBIBUCTEIM.
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11. KOHCTPYKTHUBHBIE PEHIEHUS 9JIEMEHTOB PEAYKTOPOB
C IPHMEHEHHEM CTAHJIAPTHBIX H3IEJTHHA

0,5

E
=
Qe &
| =
A -
S
b1
Puc. 11.1. Kpbliku 3akiaaHsie riyxue Al pa3beMHbIX COEIMHEHHI
Tabnuua 11.1
Kpbitku 3aknajiHble rayxue 1Jis pa3beMHbIX coe1HHe HHI
47 55 65 75
D |45 50 52 60 62 70 72 80 85(90(95 100 105
52 60 70 80
50 55 58 65 68 75 78 90 96 [102{102(106| 112
41 48 58 68
38 A3 45 53 55 62 65 7 78 |80 | 85|90 | 95
Bla|55| 5 |53]| 5 |¥9| 5|33 |5|58|8|5]| &
10 10 11 11
h (10 10 10 T I T 11 1 0 0 O
G|5|3 5] 5|56 6| 6 |6]| 6 |6|6| 6] 6] 6 |6
D

110 115) 120 | 125 | 130 | 135 | 140] 145 |150{160|170(180| 190 [200

DI|116122] 125|130 | 135|140 | 145| 150 |155{166/176|186| 196 | 206

D295 105|110 | 115|120 | 125 [128| 132 [138|148|158|168| 178 | 188

2| &)1 8 | 5|5 |3F |2 8 |E|6|o]| 8| B |B

12 | 12 |12 | 12| 12 || 12 |1d|12]|1d ] 12 | 12 | 12

=R

6| 6 | 6 | 6 | 6| 6|6 6 | 8|8 (8| 8| 8 |8
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b HI1/RI

nome. d2

Puc. 11.2. Kpbiluku 3aknaamsie ¢KBO3HbIE

Tabnmua 11.2
Kpbiliky 3aKnaiHble CKBO3HBIE
D |47 |52 |52 |62|62|72|72|[80|80| 80|85
D 120120123 |125|30|30(35([25]35]|40)45
Dy | 55|58 |58 |68|68 |78 |78 |86| 86| 86|90
D, |40 |40 |42 | 42| 52|52 |58 (42| 58|60 70
Dy 30|30 |32(32|42 |42 |48 | 32|48 | 50 | 58
d- 3 | &3 |3 M EAEDE 3 | % | 3
n 2 |2 |2 | 212122222 2
h 15| 15| 15[ 15151515 | 15|15 15| 15
h 12|12 12|12 | 12|12 |12]|12112] 12| 12
6 315 ] 3 515]|5[6|6]|]6]6]6
Oxonuanwe tabn.11.2

D 19 90|90 100 | 100 | 100 | 110 | 110 | 110

D |30]140[50] 35 | 45 | 55 | 40 | 50 | 55

Dy 19696 |96 | 106 | 106 | 116 | 116 | 116 | 116

D, 158,66 80| 60 | 70 | 85 | 65 | 80 | 90

D; 142]150|60| 48 | 55 | 70 | 60 | 80 | 75

d |3 ]13]3 4 3 3 4 4 4

R 3 3 2] 3 3 3

h |15]|15]15] 17 15 15 17 17 17

M| 12112112] 14 12 12 14 12 14

@ 6|1 6|6 6 8 8 8 8 8
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B=D+ 15 MM, r=3...5 MMm.
Paamepni: D; Dy; D+ /3 /1; H; d.

HapysHble noBepXHOCTH LITAMIOBAHHOH
7 _
///\ el KpbIMIKH He TpedylT MexaHHveckoi obpabort-

ﬁ- P L ¢ ku. Marepuan: crane 10; Ct. 3. b — npoknajka

e v e .| perynuposounas TonmmHoii 2,5..3,5 MM (uam

SN~ S8 Q| s Cr. 3
; L1 s |§ Habop npoknagok) w3 cranu mapkn Cr. 3.

s - W A <+ LItamnosounblii yKaoH 7 — 8%,

[ V1

Puc. 11.3. KpbIlUKH NPUIKHUMHBIE IITyXHe
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BouTel

Hcnonnenue I ¢ omes. 6 2onogke C ymenvuuenHou 201068K0U

Puc. 11.4. bonTsl ¢ LIeCTUrPaHHOI rOJIOBKOWH HOPMAJIBHONH TOYHOCTH
(I'OCT 8898-78, 'OCT 7796-70)

d=d;| 8 10 12 14 16 20 d=d; | 8 10 12 14 16 20
S 13 17 19 22 24 30 S| 12 14 17 19 22 27
H | 65 7 8 9 10 13 H, 5 6 7 8 9 11
D 1421 18,7 1209|243 | 26,5 | 33,3 Dy [ 13,1 ]153 ] 18,7 (209|243 | 30
r I 1,1 | 1,6 | 1,6 | 1,6 [ 2.2 r A 1T | 1.6 | 1,6 | 1,6 | 2,2

Iy 2,8 | 3.5 A 4,5 5 6.5

d> 25 | 2,5 | 32 | 3,2 4 4

[Ipumep obGo3HaueHHs OONTa UCTIOMHEHHS | ¢ quamMeTpoM pe3bObl d = 12 MM, ITHHOH
[ =60 MM, ¢ KpyNHbBIM LIAroM KJiacca TOUHOCTH 5,8:
bont M12x60.5,8 'OCT 7798-70.

/ JlivHa pesbOsl /,
d=8|d=10|d=12|d=14|d=16|d=20
8 g - - - - -
10 * * - - - -
12 % * * - - -
14 % e * * - i
16 & * * * * -
20 H * % * * _
25 * * * ES * *
35 22 26 30 * * *
40 22 26 30 34 * *
45 22 26 30 34 38 *
50; 55; 60; 65;
70; 75; 80; 90; | 22 26 30 34 38 46
100
Ipumeuanns: 1.* — pe3pda no Beeit numne /. 2. Jlnuna 6o1-
toB o ['OCT 7798-70 u TOCT 7796-70, mm.
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Orpepetae nog
ATAYLUIHNE

i I

S =08

5, 5,

o
i

!

Orhepere oo
MACAOYEIIATEN

{!'rne_p:'tl_if ans
E_I:m HA MACAA
Fr [

oy

G
n
i

)

Puc. 11.5. Pasmepsl kopnyca 3yd4aToro mHJIHHAPHYECKOTO
FOPU30OHTAIBHOIO PEAYKTOPA C 3aK/1a/IHbIMH KPbILLIKAMH
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HapyikHas cTeHka
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Puc. 11.6. Kpenienue 6onTamMu MoJUIMITHUKOBOTO y3/1a C 3aKIaqHONW KPBIIKOM

PeKOMeH,[[yeMbIe pacCTosAHUs: a — OT OCH OoaTa JO CTCHKH,
b — ot nocagouHoro AnaMeTpa KpbIIIKHA

Hapy:kuas crenka
—
7 |Kopryca

- |

- |

Puc. 11.7. [Ipumenenne BUHTA JJIs1 MOAMMITHAUKOBOTO y371a C 3aKJIaJHON KPBIIIKOH
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[Toa BoaTe ¢ wecTHrpansoi
FOAORKOH:

Puc. 11.8. Mecto noa raeunsiii karou no N'OCT 136-80
Ha CTHIKOBOYHBIX (pIlaHllax peayKTopa (pa3Mepsl B MM)

1
o,

15..20

I -]
. \'.{Qh:.. p— i
N4 | \\] = g
b B !
| 1]3.4
Boar d. | Kk E M
M10 1 28 12 6
M12 13 32 15 17
| M4 15 | 36 17 19
| M16 18 2 | 20 2
M18§ 20 46 22 24

Puc. 11.9. Mecto noa raeuneiii kmod no F'OCT 136-80
Ha ONMOPHBIX uIaHLAX peayKTopa (pa3Mepbl B MM)

JI:I'drimmu .quM'-
h=2,.... 5,
K=23,.2.5d,;
E=1.1,..1.2d .
boar d, K E M
_M10 11 28 12 16
M112 13 32 15 17
M14 15 36 17 19
M6 | 18 | 42 | 20 22
M18 20 46 22 24
[lon BUHTE ¢ UHIHHIPHEECKOT
ronoBEoi 1 BHYTPEHHHM IHECTHIPAHHHEOM !
a=u'8‘-‘"" 1 'Ddﬁu.'fm '
a=1.8,...2.0d;, .-
Buur | d, K, M, D, R,
M10 11 | 28 15 18 13
| M12 | 13 | 33 18 | 20 E
| M16 I8 40 22 28 I8
MI18 22 46 25 34 21
Ki
i ] 4
M1
Bofrmgn __R _J_-ﬂ_ b
Ta : ]
T o i
-l[lj,l B
i “\Q:“\ =
N dy TR o
! | NN ] B
1L P
Gogr ‘ Ik"/:-./
|
W S
i
Bunr | d, K | M, 0, R,
M0 | 11 28 | 15 18 13
M2 | 13 | 33 | I8 20 15
| M6 | 18 0 | 22 28 18
MIE | 22 46 | 25 34 21

Ny




YposeHs

/ Macna
I Y
3 o /// i,
i — i -
—p W ~._ PHCka BepxHeEro
—_— - s
~ a8 KOHTpP. YpPOBHA
— X
- ]
1~ PHcka HuKHErO
> p KOHTP. YPOBHA
o
/-’ #
~—_ Kopnyc
peaykTopa
// 4 // o
e 4
'y e e - -~
P & 5 7~ s
AT g '/: s 4
A &

Puc. 11.10. MacaoyKkazareib AKe310BbIT
(C13: sxpan — 14x1:I'OCT 8734-75; crans 10)
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Henmmenme 12

I - macioykisameas 1-50M H176-63, Oproresas;
1 - ceres samerrdan, craas 10;
1 - npownagks ynsorrnerceenan. Pesnma vacsocToiisan.

ALl iy i o o L A
1-30  MMxl5| 30 51 43 245 175
150 Mdlad hil] 12 63 30 20

Hemouenar 10

| - scvcraneas [-50MH176-63. Maacmemcca:
1 - wansuo yisorhnremsoe M -60%50-1 COCT 9833-73.

Praicha macioeolk;
3 - amiy MAII TOCT 149 1-B0 cvank 35, [Tonepiaocts A

mokpenTe Geandi amansnr XC3 FOCT 7313-75,

Llugip il fil n, [
I-3 in 4 2] 53 12
15 5 &l ] 5 15

in
|

)
ol

i "“--"__/-F":H‘
. 3
]
¥ paniik
“uacm
=
i
I
& | =
= i
Kopuye
peavETopa
3
3
B
-
¥pusstib
* wacna
= z
=
=
s
|
=i
L Kapnye
penyETopa

Puc. 11.11. Macnoyka3satend npo3padHeie [1acTMaccoBble Kpyrikle
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[MTpumep npumenenus

i,
i

/ H
4
NNN

4
M

d4

F 3

1

R
5Y \\\\\

[aion konnessie (I'OCT 14734-69)

I

0003H?26HI/I6 D ul a d | d . Do
waiobl

7019-0623 32 9 24-28
7019-0625 36 10 28-32
7019-0627 40 10 | 32-36
7019-0629 45 > 12 6.6 451 1.0 36-40
7019-0631 50 16 40-45
7019-0633 56 16 45-50
7019-0635 63 20 50-55
7019-0637 67 20 55-60
7019-0639 71 6125190155 1,6 | 60-65
7019-0641 75 25 65-70
7019-0643 85 28 70-75

0003Ha:,{.e ) d; da | Iy Bour ].L[TH(I)T**

HHE INaf0LI

7019-0623

7019-0625

;813:82%; Mé 4K7 | 18 | 12 Mo6-6¢*16.56.05 4m6*12

7019-0631

7019-0633

7019-0635

7019-0637

7019-0639 MS 5K7 1221 le M8-6¢%20.56.05 5m6*16

7019-0641

7019-0643

Puc. 11.12. Kpennenune aetany Ha Baly KOHLEBOH IaHOOM
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12. KOMIIOHOBKA ITPUBOJIA U ITPOEKTUPOBAHUE PAM

OO0mIas cxema TIPHBOMA COACPIKHT AMEKTPOIBHTATENH, PEAYKTODP, COeTUHHUTEIh-
HYIO MY(PTY, OTKPHITYIO niepeaauy (3y0uaryro ik ruOKou CBA3bI — PEMEHHYIO WJTH
LENHYIO) U CBapHYIO pamy. HeoOX0oAuMbIMU UCXOAHBIMU JAHHBIMU 151 KOMIOOHOBKH
TIPUBO/IA SBJISAIOTCS Pa3MeEPBI 3JIEKTPOIBHUTATENSA, PEAYKTOPa, COSTHHUTEIbHON My(d-
Thl U OTKPHITOW nepenaun. Ueprexx npuBo/ia BeIMONHAIOT Ha jaucTe popmara Al, kak
npaBuwio B Maciutabe 1:2 wam 1: 2,5, nnm 1:4, B 1ByX npoekuusx, 1 opopMIIsIOT Kak
cOopounsrii ueptex (puc. 13.1, 13.2).

CoenuHeHHe SIEKTPOABUIaTeA ¢ PEAYKTOPOM OCYHICCTBISCTCSA MO0 4depe3
MydTy, THOO ¢ TTOMOIIBIO PEMEHHOH TepeIaun, H KOMITOHOBKA TTPHBO/A B 3THX IBYX
CJIydasiX CyHIeCTBEHHO OTJIMUAETCS.

Coeounenue 31ekmpoosuzamena iU YUJAHHOPUUECKO20 PeOyKmopd ¢ ROMOUIbIO
pemennoii nepeoauu (puc. 12.1).

g 2

12
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U _— -1 7
:1;5 | A L6 15
5] 6 < 1319
T /&ﬂ:' ‘f
L | :
hl r 7
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i 5 Ill [2 |: !;‘ :I [3 I I[]I [5
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Puc. 12.1. Tlpusoa ¢ peMeHHOM nepenaueii
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JUIst BBITIOJIHEHUSI KOMITOHOBKH TIPUBOJA 110 3TOH CXeMe HeoOXOIMMO WMETH
pasMepsbl IEKTPOABUIaTENsl, CATA30K, PeAyKTOpa, My(PThl TUXOXOAHOIrO Bana peayk-
TOpA U 3aBEPLUCHHBIN pacdeT peMeHHOH nepenayn. Cana3kd MOA 3JICKTPOABHraTeNlb
CIyKaT ANl €r0 TIepEeMElleHUs ¢ UENBI0 HaTsSKeHus1 peMHs. Canasku BHIOHPAIOT TI0
00oNTY KpeIIeHHs WICKTPOABUIATENS, MPU 3TOM pa3Mep O0NTa HA3ZHAYAKOT MO JMa-
MeTpY OTBEpCTHH ¢ B Jamax (Tak, YToOBI OH CBOOOIHO BXOIUI B OTBEPCTHE).

[Tonoxkenue 3neKTpoOABHTATENA Ha caliaskax AOMKHO OBITH TaKWM, uTOOBI MO
MEPE BBITSIKKH PEMHA B NPOLECCE YKCILIYATALUU MOKHO ObUIO PErYJIMPOBATH €r0 Ha-
TAKEHHE, TepeMelliad dJIeKTPOABHraTellb ¢ IOMOIIBIO YIOPHBIX BHHTOB Cajla3oK.
Mexty ynopoM canasok M Janoi ICKTPO/BHIATeNIA NEPROHAYANBHO JOJKHO ObITh
paccTosHHUE, IPUMEPHO PABHOS AUAMETPY YITOPHOTO BHHTA CANA3KH >, UTOOB MMETh
OOJBIIHIT 3an1aC NMEPEMELLCHHs! TIPU HATAXKEHUH PEeMHsI. TOJIHWHY YIIOPa TAKKE MOXK-
HO NPUHUMATL PABHOW AnameTpy pe3nObl. Buemmuin pasmep no nanaM 3JeKTpoABH-
ratens paBeH MPUMEPHO CYMME Pa3MepOB MEKICHTPOBOTO PACCTOSHHUSA MCXKAY OT-
BEPCTHAMH B JIANAX JICKTPOJABHTATENSI M YBOSHHOTO PACCTOSIHUS OT OCH OTBEPCTUS
KPCILUICHUS ICKTPOABUIATEIs A0 BHCIIHCH HOBEpXHOCTH nanul (= 1,545 rae d; —
JUAMETP OTBEPCTHS B Nanax »IEKTPOABUTATENA).

TTepea HAYaIOM BBITIOJIHEHHS YEPTEXKA CIIEAYET ONPEUEIUTRCA ¢ MAcIITaboM
U300paXKEHUA, A4 YETrO YCTAHABIUBAIOT NPUMEPHLIE radapuThl NPUBO/IA.

['abaput mo gnune /. (puc. 13.1) paBeH cymMMe pasMepoB MEKOCEBOTO pac-
CTOSIHUSI PEMEHHOH TIepe/laun a, PACCTOSHUS OT OCH BPALLEHUS WICKTPOABUTATENSA 10
BHEIIHETO Kpas Cala30K U PACCTOSHHUA OT OCU ObICTPOXOAHOIO BAIA PEAYKTOpa A0
ero KpaWHeW TOYKW MW 0 KpaliHeil rpaHuiibl My(QThl, YCTaHOBJIEHHOH Ha THXO-
XOJHOM Bany peayKTopa.

B 3aBUCHUMOCTH OT THNA PEAYKTOPA TalapuT 1O WHPUHE B JUKTYET COOTBET-
CTBYIOUIMH pa3Mep PEAYKTOpa WK MEeKTpoaABUrarea no auuue. ['abapur B yTouns-
10T MOCIE BEIYCPYMBAHHSA B TJ1AHE BUAUMBIX YYaCTKOB PaMBbl.

[Madapur 1o Beicore  MOKeT ObITh OOYCIIOBIIEH BBICOTOH PEIYKTOPA WIH Pas-
MEPOM BE/IOMOTrQ LIKHBA, YCTAHABMBACMOIr0 HA ObICTPOXQAHBIN BAJl, ¢ YHCTOM BbICO-
ThI PAMBI.

Howmep nipoduns mseuiepa Ha3HAYAOT TIO JIHAMETPY OTBEPCTHS B Jiamax pe-
JYKTOPa, HO OPH 3TOM BLICOTA LIBEIEPA AOKHA ObiTh HE Meubiue 1/10 aauner pa-
Mbl. PeMeHHas mepenadya MO3BOISET KOMMIEHCHPOBATh PA3HOCTh MO BBICOTE OCCH
BpALIEHUWsI BAJIOB EKTPOABUTATENS U PEAYKTOPA, UTO JAET BO3MOKHOCTb CBAPHBATH
pamMy W3 LIBCIUICPOB OAHOIO HOMEPA U B OAHOH INIOCKOCTH ¢ IPUMEHEHUEM IUIATH-
KOB.

Ha nucre popmata Al ¢ yuetom BeIOpanHOro maciirada u radapuTHBIX pazMe-
poB L, H u B onpenensroT y4acTKH MojJ npoekuuH (¢acama W miaaHa npuBoga. llpu-
MepHOe pacnojioxkernne H oopMileHHE NPOeKIWii TprBeieHo Ha puc. 12.1.

[Ipu BbimonHeHK (acajHON MPOCKIMK BHAUAIE HAHOCAT JIMHUH OCHOBAHUA W
BEPXHEHN MIOCKOCTH paMbl C YYETOM TONIUUHBI MIATHKOB (=~ 5 MM). 3aTeM, HCTIONb3YA
pacyeTHOE MEKOCEBOE PACCTOTHUE PEMEHHOM TIEpeaun W BBICOTY Calla30K, HAHOCAT
LICHTPLI Bana MEKTPOABUIaTEIA U ObICTPOXOAHOIO Bana peaykropa. M3 noaydeHHbIX
LCHTPOB TPOBOJAT OKPY)KHOCTH WKHBOB PEMEHHOH Mepeaaud, Bana, CTYMHLUBI H
BHYTpPeHHeH noeepxHocTd obosa. [Tpu jmamerpe mikusos 72 > 350 MM ux npoektu-
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pyroT co crmutiaMi, a ipu 150 < /) £ 350 MM IHCK ITKWBA BBITIOTHSIIOT C OTBEPCTHAMH.

Hcnonb3ysi jaHHbIE PA3MEPOB MO MApPKaM BbIOPAHHOTO 3NEKTPOABUIATENS, Pe-
AYKTOpa, cana3ok, My(QTbl, BEIUCPUUBAIOT KOHTYPbI U HEKOTOPBIC KOHCTPYKTHBHLIC
OCOOEHHOCTH 3THX Y3J10B.

Ha Buse ceepxy (B mjiaHe) HAHOCAT OCH BPALLEHHUS BAJIOB 3JIEKTPO/IBUIATENS U
penykropa. BpluepuMBalOT pEeMCHHYIO Mepefadyy W, UCHOMb3YA KOOPAWUHATH IIO-
Ca/I0UHBIX MECT OKOHYAHHMU BAJIOB OTHOCHUTEIBHO JIBUrATENsl WK PEYKTOpA, Bbi-
YepUYUBAIOT ITH Y37bl, 4 TAKKE BHAUMBIC AJIEMEHTHI cana3ok, My{dTy THXOXOTHOro
BaJIa.

Canaszku cHA0MKEHbI YIIOPOM ¢ BUHTOM TOJILKO ¢ OJIHOM ¢TOpoHbl. X ycTaHas-
JUBAKOT TAKUM 00pa3oM, 4TOObI OHH OBLTH PacmoyioyKeHbl Mo AuaroHanu. OauH BUHT
obecTieunBaeT HaTAKEHUE PEMHS, BTOPOH TMPENATCTBYET Pa3BOPAUNBAHHIO JBHTATENS
OT CUJIbl HATSIKCHUS PEMHSL,

Coeounenue I1EKmMpoosUZAMEaq U HUTHHOPUYECKOZ0 PEOYKMOopd ¢ ROMOU{bIO
myghmor (puc. 12.2).

[TpumepHsblii radaput Npupo/a 10 JUIMHE 1. CKIa/AbIBACTCS U3 rabapuToR 1eK-
TPOABUraTena U peaykropa. Pasmep / onpenendercd no Hanbonee yIalneHHOH OT oc-
HOBaHUA paMbl TOUKE JBHUTATENsS WJIA peaykropa. [lomosxeHwe ee 3aBHCHT OT Ta-
0apuTa 10 BHICOTE JBUIATEIId WM PEAYKTOPA, a TAKKE OT BHICOTHI MPOQMIIS PAMBI,
Yarrre Bcero ¢BapHYI paMy M3TOTOBJIIOT M3 IIBEUIEPOB, HOMEPA KOTOPBIX OTpe/Ie-
JISIFOT B 3aBUCHMOCTU OT AMAMETPA OTBEPCTHS MO/ OOJIT KPEIUIEHUS PEAYKTOPA K pame
(cm. Ta6m. 12.1). ['abapwuT 110 mMpuHEe S paBeH CyMMe pa3MepoB MOJIOBHHEI IHaMETpa
KOpIyca >JeKTPOJIBUTATENA, CYMMApHOTO MEKOCEBOIO PAcCTOAHMS PEAYKTOpa ¢y U
paccToAHUA OT OCH THXOXOAHOrO Balla A0 KpaliHel Touku Kopnyca peaykTopa.

BeirmoyiHeHe uepTeka B TOHKHX JIMHUSX HAUWHAOT ¢ (ACaIHOH TIPOEKITHH,
HanocaT ocb BpallleHUs 3ICKTPOABUraTes U ObICTPOXOAHOro Bana peaykropa. Ha
OCH OTKJIAABIBAIOT TabapuT MO ATHHE MEKTPOABUTaTeNd. BeluepunBaloT KOHEll Basia
IEKTPO/IBUTATEITSI, OTJIOWHB JMAMETP Bana d| W JUTHHY TI0C¢I0UHOTO yyacTka /. Or-
JIO’KMB PACcCTOSHUE OT OYPTHKA Bajla 0 OTBEPCTUIH KPEIJICHUA ABMIATENs K pame, Ha-
HOCAT UX KOOPIHHATHI.

Topiieras MIOCKOCTH KOHTIA OBICTPOXOAHOTO BajIa PEAYKTOPA JIOJIKHA OTCTOSITh
OT Baja MCKTPOJABUIATC/IS HA PACCTOAHUE, OMPEALNACMOE KOHCTPYKUMCH MY(ThbI.
[TosroMy HEOOXOMMO HAHECTH KOHTYP My(dTH, cOOMOas B3aWMHOE TOJIOKEHHE
noayMy(QT U BAJIOB JIBUTATECNS U PEYKTOpA.

3HasA MOJ0KeHHe Topua OBICTPOXOIHOTO Bala peoyKTOpa, BHIUEPUHBAIOT KOH-
TYp peaykropa, o0paTHB BHUMAHWE HA Pa3MePhbl BHIXOJIHBIX KOHIIOB BAJIOB W WX y/ia-
JICHUEC OT OTBEPCTUH KPEIUICHHMs PeAyKTOpa K paMe. llpu oTcyTCTBMUM pasMepoB OT-
JeNbHBIX AIIEMEHTOB KOPITyca PeAyKTopa MX pa3Mepbl TaKiKe ONMpeaenAioT METOIOM
TPOTIOPIHA.

KomnoHoBka Buaa ¢O0Ky 1aeT BO3MMKHOCTb ONPEACIUTL IPUMEPHbBIA radapuT
MPUBOAA TIO AJTMHE /. M YTOUHUTH ATHHY PaMBbl.

[Tpn HaIMUKK B IPUBO/IE LIETTHON NEPEIAYM HA BBIXOHOM BAJIY PEAYKTOPA BbI-
yepUMBACTCA 3B€3104Ka. KOHCTpyKUMU 3BE310UCK NPUBEACHDI B oapasaene 4.3,

[Tpumep odopMeHHA CeUPHKAIAH K YepTEXKY TIPHBSICH HIDKE.
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Puc. 12.2. Yeprex npuBoaa ¢ peayktopom L2V
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Pambl npenHazHadueHbl 111 YCTAHOBKW W KPEMJICHWS HA HUX Y3JI0B WU JICTAJieH
NPUBOAA — ABUraTens, peAyKTopa, OTPLITOM NepeJadu u T. A.

DKOHOMHWYECKH BBITOAHO HW3TOTABIMBATH PAMBI CBAPHBIMH B CITydae €AHHHYHOTO

W3TOTOBJICHUS W JIMTBIMH MTPH MACCOBOM NMPOW3BO/ACTBE. J[J11 MU3rOTOBIEHMSI CBAPHOIM
pamMbl UCMONb3YIOT LIBEJUIEPhI, YTOIKU U ABYTaBpbl. B 3aBUCUMOCTH OT PacmoIOKe-
HUA KPEIUIEHNA 3JIEMEHTOB MPHBOJAA TIO BBICOTE paMa MOXKET OBITh TNTOCKOH WIIH CTY-
MEHYATOM.
Ha puc. 12.3 npencraBiaeHbl OpUMEpPbl BHIMOJHCHHUS PA3MTUYHbIX KOHCTPYKUMH pam:
la — nmnockas paMa MTUHEHHOW KOMITIOHOBKH, |0 — MiTWHHAA TJOCKas paMa JTWHEHHOM
KOMIOHOBKU C JOMNOJIHUTEIBHBIMUA AUArOHAIbHBIMU CBA3SAMU AJi MOBBILICHUS MPO-
OONBHOM XKECTKOCTH, 16 — [-0Opa3Has muiockas pama, TO3BOJIAIOIIAA PATHOHAIBHO
UCNOJIB30BaTh MPOCTPAHCTBO U 00JIA1AK01IAsh MEHBLICH METANIOEMKOCTBIO 10 CPaB-
HCHUIO ¢ JIMHEHHOH, HO Tpelylolas AOMOJHUTENbHONH 00padOTKU KOPOTKOro mpo-
OOJIBHOTO IIBENTepa, 9YTOOBI 3aTeM KAau4eCTBEHHO BBAPWTH €r0 B MOMEPEUHBIH; le —
npu TpeOOBAaHMU TMOJHATh PaMy HaJl OCHOBAHHMEM, €€ YCTAHAB/IMBAKOT HA CTOMKAX W
OOBIYHO YCHUJMBAIOT €€ JKECTKOCTh NMArOHAJbHBIMHU CBA3SAMU. lTakske BO3MOxKHO [I-
oOpazHoe u T-00pa3Hoe M3TOTOBIICHHE PaMBbI.

Puc. 12.3. KoHcrpykuun pam

OOBIUHO BBICOTA PACMOJIOKEHUSA LIEHTPA ABUrareis OT OCHOBAHUSA M BbICOTA
1eHTpa OBICTPOXOAHOTO Bajia PEAYKTOpPa OT OCHOBAHMSA pa3invuHbl. KOHCTpyKIms pa-
MbI JIOJDKHA OCYIIECTBIISATH TOYHOE COTJIACOBAHUE MOJIOKEHHS IBUTATENS OTHOCH-
TEIBHO PEAyKTOpa, 0OecrneunBasi COOCHOCTh BaJOB (MCMOJIb30BAHUE  CIIELMAIIBHO
pPeIHA3HAYCHHBIX [UIS 3THX Iefeld BUA0B MYy(T BCE K€ JOBOJIHHO OTPAaHHYEHO Ma-
JBIM BO3MOXKHBIM Jrana3oHoM kommencaruu). [lpu pazaune no 10 mm HaBapuBaroT
pasHble MO ToAUHE wiatuku. Eciu pa3Huia 0oblie, NonepeyHble IBEIEPhl KPemn-
JeHUs ABuraresst (WM peayKTopa) CMEIaloT Ha HY)KHYIO BBICOTY, MCIONB3YS 10-
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MOJHUTEJIbHBIE IIBE/UIEPbl WM THYThIE KOpPOObI. [IpMepbl BbIpABHUBAHMs Pa3HOCTH
BBICOT OCE# BpallleHWs BaJiOB ABWUTATENA W OBICTPOXOAHOTO Bajia peaykTopa (mpue-
MBI BBIDABHUBAHUA JIPYTHX COCTABJIAIOMIAX TIPHBOAA AHAJOTHUHBI) TMPHBEACHBI Ha
puc. 2: la — BbIpaBHUBAHUE PA3HOCTH BBICOT 10 10 MM nocruraercs HaBapHBa-
HHEM TIJTaTHKOB Pa3IUYHON BBICOTHI, 16 — BeIpaBHUBaHWE OOJIbIIEH PA3HOCTH BBICOT
NOCTUTAETCA BBAPUBAHMEM IIBEIUIEPA HA HYJKHYIO BBICOTY, lg, le — xomMmeHcanws
Pa3HOCTH BBICOT JOCTHUIACTCA 3a CUET JIONOJHUTENBHOTO 1IBEJLIEPA, IEPEBEPHYTOTO U
MOJIOKEHHOTO KOPBITOM BHH3 MJIH TIOCTABJIEHHOTO Ha TMOJIKY, 10 — KoMrIeH-
calysa Pa3HOCTH BBICOT AOCTHTAETCA 3a CUET YCTAHOBKH THYTOTO M3 JINCTOBOM CTaJIH
KopooOa.

Puc. 12.4. BeipaBHUBaHWE Pa3HOCTH BBICOT OCEil BpAIIEHUA BAJIOB

Homep npodhuna msennepa U yrojka u3 NPOKATHOH CTalu HA3HAYQAIOM RO
ouamempy omeepcmuil 014 00ama Kpenienua peaykropa K pame. PexomeHnanun
1Mo BBIOOPY HOMepa MpOouiid ¥ pacloNOKEHUIO OOJNTOB KPEMIEHUS OTHOCHTEIBHO
MOJIKYW IIBEJUIEpa mpeacTapieHsl B Tadn. 12.1 m 12.2. B mecrax cBepieHHus OTBep-
CTUM MoA OONTHI KPETUIEHHA IBWUTATENd W PEAYKTOpPa MPUBAPHUBAIOT TLIATHKH, 3aTEM
WX TIOBEPXHOCTH TOABEPTAIOT (hpPe3epOBAHMIO, UYTO TO3BOJSIET JOCTHTHYTH Mapall-
JEILHOCTH MPHUBAIOYHBIX TDIOCKOCTEH IBUraTelsd U PEAYKTOpa.

181



Tabnuua 12.1

Pa3smepsl npoduiis U pa3MellieHue OTBEPCTHH MO/ 3aKIENKH U OONTHI U3 IIBEJLIEPOB
(MH 1387-60 u 'OCT 11284-75 *)

Ne ripodu- Pasmeps! nojgku, Mm Pasmepsl CTEHKH, MM
JIsA b A D A 23] D|
5 32 20 9 - - -
6,5 36
8 40 25 11 - - -
10 46 30 34 33 9.0
12 52 44 38 13,0
14 58 i ¥ 56 42 15,0%*
14a 62 33
16 64 60 50 17,0%
l6a 68 40 20
18 70
70 55 20
18a 74 45
20 76 24 80 60 24
20a 80
22 82 50
22a 87 90
24 90 110 65
24a a5 130
27 60
30 100 160 70
33 105
26 190 226
36 110 70 210
40 115 250
75

Hpumeuanns: 1. [Ipu ucnonb30BaHUM 3aKJIECTNIOK HOMUHAJIBHBIE TUAMETPLI OTBEPCTHH )], OTMe-
YEHHBIE 3BE3I0YKOI, MOJKHO YBETHUYHThL HAa 2 MM. 2. Pasmepsl a, a1, A, D w D) npeaycMaTpuBarOT
npuMeHeHne OonTa ¢ mwecturpanHoii rogoekoit mo 'OCT 7798-70* u Gonta ¢ miecTUrpaHHOH ro-
J0BKOI1 anst oTBepeTuii u3 - noa passeprku no F'OCT 7817-80%, 3aknenok CTajlbHBIX C MOJYKpPYT-
JIO¥ rosioBKoit uist minoTHO npovsbix weoB no ['OCT 10301-80* u 3akienok craabHbIX ¢ MOTaiHOI
FOJIOBKOH JJIsi MPOYHBIX U MIOTHO npouHbix weoB no ['OCT 10300-80*. 3. IlpenenbHbie OTKIOHE-
HUsl Pa3MepoB d, ai, A, D 1 D Ha3HAYAOT MHAUBHAYAJIBHO B 3aBUCHMOCTH OT TOYHOCTH CTAJIbHBIX
KOHCTPYKLIMIT M YCJIOBHH W3rOTOBJIEHHA MOCIEIHUX.
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Tabnuua 12.2

Pazmepsi npodunis u pa3MenieHne OTBEPCTHI MO 3aKJIENKHA U OONThI U3 MPOKATHOR
yraoso# cramu (MH 1387-60 u TOCT 11284-75 *)

b, B OnHopsinHOE pac- JIByXpsimHOE pacmoIOKeHHEe OTBEPCTHS
MOJIOSKEHUE OTBEP- HEeMHOe [axMaTHOe
CTHs
4 Dieauc’) ki A Dr-rauﬁ a1 A Duauﬁ

20 13 4.5

25 15 5.5

28 6,6

32 18 - - - - - -
36 20 9,0

40 22 11,0

45 25

50 30 13,0 18 22 6,6 18 20 6,6
56 25

63 35 17,0 20 20 28 9
70 40 20 25 32 9.0 25

75 45 22 28 30

80 35 11,0
90 50 24,0 30 40 11,0 40 13
100 55 35 40

110 60 26,0 55 13 45 15,0
125 70 45 55 35 24
140 70 20,0 60 40 26
160 55 75 2 70 24
180 - - 65 80

200 70 90 26,0 80 26,0
220 90 90

250 80 110 30,0 100 30,0

IIpumeuanue: 1. IIpu ycTaHOBKE 3aKJICIIOK B OBA pPsAOa B IICITHOM MOPSIIKE IJIS BCEX YTOJIKOB (Kpo-
Me YrOJIKOB C WwupuHOM nosiku 125 u 140 mm) pasmepst A, a;, 1D u [y gonyckaercss NPUHUMATD Ta-
KHMH JKe, KaK NP waxmarHom pacnonoxenun. 2. [Ipu creikoBanun npoduiei IByX yrojikoB pas-
mepbl A, ay, [ 1 1)y onpenenstoT MHAWBUIYATbHO B COOTBETCTBHH ¢ TpeDOBAHUAMM HA M3rOTOBIE-

HHE CTAJbHBIX KOHCTPYKIHUI,
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[IpogonpHAA KECTKOCTH PaMBl CUMTAETCS JOCTATOUHOM, €CITH BBITIONHAETCS CO-
OTHOIIIEHUE BBICOTHI W JUIMHBI TPoA0ibHbIX Oanok H/1 = (1/8 —1/10). Tlpu nanuuuu B
MPUBOAC PEMCHHOH NMEPEaayuu B CJIy4ac HEBBIMOIHEHUS PEKOMEHAYEMOI0 OTHOLICHUS
cllemyeT YBEITHIHTh HOMep Mpodwid, Tak Kak paMa MMeeT XapaKTePHO BBITTHYTYIO
Ppopmy.

Kpennenue pambl K (PpyHIAMEHTY MPOM3BOAAT 3@ HUIKHIOK MM 3@ BEPXHIOK
MOJIKY HIBEJJIEPA, Nponyckas (PyHaaMeHTHBIH OonTt uepes 00e nosku (puc. 12.5).
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Puc. 12.5. Cioco6s1 kperieHus paMbl K GyHIaMEHTY W BADUAHTHI YCHJICHHUS JKECTKO-
CTH LLUBEJLJIEPA: ¢ — 33 HUXKHIOKO MOJIKY C BBAPEHHBIMHM IS )KECTKOCTH LLIBEJLIEPA
OTPE3KAMH TIOJIOC; O — YCUIIEHHE JKECTKOCTH OTPE3KOM YIOJIKA, 6 — YCUJICHUE KECTKO-
CTH OTPE3KOM TPYOBI; 2 — 0€3 yCUJICHUA

Uucno u quaMerp (yHIaMEHTHBIX OOITOB BBIOMPAIOT COTJIACHO PEKOMEHIAIIH-
sM Tabnmner 12.3.

Tabmuma 12.3

Bri0op 3HaueHuUit AuamMeTpoB U yKrcia (PyHIaMEHTHBIX OOJITOB
B 3aBUCHUMOCTH OT JUTHHBI PaMbl, MM

Haumenoranue JlnuHa pamel

napameTpa menee 500 500 ... 700 | 700 ... 1000 1000 ...
1500

Jlmina

(hyHIAMEHTHBIX 14 16 20 24

00JTOB

Uucno

(hyHIaMEHTHBIX 4 4 6 8

OonToB
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Brmomasas kperuterne paMel K QyHIAMEHTY, CIeIyeT UMeTh B BUAY:

¢ quameTp (dynmamenTHoro 6onra He AoMIKEH ObITH MEHbIIC AUaMeTpa OonTa Kpe-
TUIEHHSA peyKTopa K pame;

® [UIMHA YYacTKa 3alMBacMoro B OeToH OonaTa AoMKHA ObITh paBHA BEIWYMHE

13,..20

AUMAMETPOB Pe3b0BI;

® ISl KOMITEHCALIMK YKIIOHA BHYTPEHHEH MOBEPXHOCTH MOJIKK IIBEJIJIEPA NTPH KPe-
IUVICHUM 33 HIDKHIOK MOJKY MPUBAPUBAIOT KOCYIO 11ai0y. Ee MOKHO yCTaHABIMBATDH
Ha 00AT Kak OTIOETbHYIO A€Tallb MWW MPUBAPHUBATh Ha pamy (Tabmn. 12.4);

® B TOM ciiydae, Koraa (hyHAaMeHTHBIH OONT MpOXOauT Yepe3 00€ MoK, Ui TO-
ro, 4ToOBl W30eKaTh MPH 3aTHKKE JAedOopMaIH TIOJOK IBELIepa, MEXIY HUMH
BBApPUBAIOT
KYCOK CTaJTbHOM TIOJTOCH, YTOJIKA HIIH MOJI0# TpyOsI (puc. 12.5).

H, cnpae. d
i m i % -
1
. 8

Puc. 12.5. IT1aii6s1 koceie (ITOCT 10906-66) juis 1IBEIIEPOB U ABYXTABPOBBIX OAJIOK

Tabmuua 12.4

Huametp | d, MM | B, MM H, Howmep mBennepa | Homep Ganku aBy-
oonTa, (cpaBounsiii | (ITOCT 8240-89) | Tasposoii (I'OCT
MM pasmep), MM 8239-89)
8 8.4 16 4,9 5 -
10 10,5 20 5.1 8 14
12 12,5 30 5,7 12 20a
14 14.5 30 3.7
16 16.5 40 6,2 16 24a
18 18,5 40 6,2
20 21,0 40 6,2 18a 27a
22 23,0 50 6,8
24 25,0 50 6.8 22 50
27 28.0 50 6,8 60

HawnGomee pacnpocTpaHeHBI KOHCTPYKIMH (PYHIAMEHTHBIX OONTOB ¢ KOHHUE-
CKMM KOHIOM, C JIONOJHATEIBHOMW AHIOBOM BTYJIKOM HA KOHIE, ¢ HABUHYEHHOW HA
KOHEl railkoi KOHMYECKOU (hOpMbI, C U30THYTHIM KOHLIOM. PazMepHbie COOTHOLLICHUA
st mocnegnero: H =20d; 1., =8d, L, =4d, b = (6-8)d (12.6).

Cnocoodst Kpenienusa pamol K (hyHoamenmy, 11eKmpoosuzameisa u peoyKkmopa
K pame O0JHCHbL Ob1mb HOKA3AHBL HA COOPOYHOM Yepmedce NPueood CeUeHUuAMI 6
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macmmade: M 1:1. BapuanTsl BEIHOCHBIX CEUEHHM KPETUICHHs pambl K (DyHIAMEHTY
nokasaHbl Ha puc. 12.7: a — KpenneHue 3a BEPXHIOK MOJKY, O — KPETUIEHUE 38 HHUIK-
HIOKO TIOJIKY. BapuaHTs! KperyieH!us peyKTopa U IBUTaTENs K paMe, JIeKTPOIBUraTe-
7 K cania3kam TMoka3aHbl Ha puc. 12.8.

R 4:1_ = e o -.L
;,’/// Zé é’/, ?}/’ G // n{./fl
5//// | 7 | 7 7 i~
) AN 7 AN 77 | 7 A
ziad | Nib 5% s | Ak Z
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Puc. 12.6. Koncrpykuun GpyHaaMeHTHBIX OONTOB: ¢ — ¢ YTOJIILIEHNEM Ha KOHIE
B BUJIE 00paTHOTO KOHYCA; 0 — ¢ CaMO3aKJIMHUBAIOIIECHCS AHTOW; 6 — ¢ KOHYCHOH
raiikou; ¢ — OONT C H30THYTHIM OKOHUAHHEM
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Puc. 12.7. BapuaHTbl BBIHOCHBIX CEUEHUH KPEIJICHUS PaMbl K QYHAAMEHTY
@ — CKBO3HOE KPEIJICHHUE 32 BEPXHIOIO MOJIKY; 0 — KPEIUICHUE 3a HUKHIOI TIOJIKY
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Puc. 12.8. BapuaHThl KperyieHHA: g — JIambl IBUTATENs K cajla3kaM,
0 — peaykropa (aBurarens) K pame 00JITOM; 6 — TOXKE BUHTOM

Ueprek pambl BBIIOJIHAKOT 110CJIe COOPOUHOro 4YEpTeka NPUBOJA, KOrja M3-
BECTHBI €€ KOHCTPYKIMA M OCHOBHBIE pa3Mepbl. UepTek pamsl s TUNA NPHUBOJA 110
puc. 12.2 uzobpaken Ha puc. 12.9. [ToscHeHHs K €ro BBIMIOJIHEHHIO W CrieHpuKaus
pPaMbl NPHBEICHBI HAXKE.
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Puc. 12.9. Ueptex pambl
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IlpuBeneHHas pama, nmpeaHa3Hau€HHas /Ul YCTAHOBKM JIBUratTess C JIBYXCTY-
MIEHYATBIM PEAYKTOPOM, cBapeHa W3 mennepo Ne 14, Homep mipodmns BeiOpan w3
tabn. 12.1 no nuamerpy oteepctus 17 mm noa dpyHaameHTHoiit 60aT. Ocb BpaleHus
BANla PEAYKTOPA BBHIWIE, YEM Y ABHIaTeNnA, MOSTOMY OMOPHAA MIIOCKOCTh MPHIIETaHHUA
JIBUraTesis CMELLEHA 3a CUST MONSPSUHbIX WBEAIepoB 2 (CM. puc. 12.9) oTHOCHUTEL-
HO MPOAOJbHBIX [ Ha HeoOXOJHMMYHY BbICOTY. HMcmonb3oBaHWe MPpU CBapKe pPaMbl
WIBENNEPA OJHOTO HOMEPA AENAET TIEPEYEHb HOMEHKIATYPBl PHUMEHAEMOr0 MPOKaTa
MHUHUAMANbHbIM. YUTOOBI 00ecreunTs napanie/ibHOCTh IUIOCKOCTEH A mnpuneraHus
JABUTATENA U 5 peayKTOpa, MPUBAPEHBI TUIATHKHK 3 W3 TMOJOCHI, MOBEPXHOCTH KOTOPBIX
3aTeM (Ppe3epyroT, 00ecneunBas COOCHOCTb BAJIOB ABHUIraTelA U PEAYKTOPA MO BbICO-
Te€.

KecTkocTb paMbl 1OCTHragTca BbIOOPOM HOMEpA LUBEAAEPA, A TAKKE BbINOJ-
HEeHHMeM TonepeuHbIX cBaszeil 2 u 4. [abaputhl paMbl ONTHMANbHBI: JITHHA 00YCIIOB-
JI€HA KOMTIOHOBKOH JBHTATENs, COSANHHUTENBHOI MY(TBI, PEAYKTOPA W pa3MeEIeHHEM
(hpyHIaMEHTHbIX OOJITOB M LUMPHHA PaMbl MHHWUMAaJIbHA — NPOAOJbHBIH LIBEIACP UC-
MOJb30BaH /U1l YCTAHOBKM OOJITOB KpPenjeHWs PeayKTopa, BhICOTAa paMbl 3aBUCUT OT
BBIOPAHHOrO HOMEpa LUBEAJEPAa U Pa3HOCTH PasMEPOB OCEH BAJOB ABMraTess M pe-
JIyKTOPa 110 BhICOTE,

Kpennenwne pavbl kK (yHIAMEHTY NMPeAyCMATPHUBAETCA WIECTHIO OONTaMH AHa-
METPOM 16 MM 3a HWKHIOW NOJNKY wBennepa. [And BolpaBHUBaHWA BHYTPEHHER MoO-
BEPXHOCTH TMOJIOK MpHBapeHbl kocblie wWwakbel 5. Ocu oTBepCTHH KpaWHUX OONTOB
pacnonaratoT Ha pacctoaHuu (1,5...2) nuamMeTpoB OTBEpCTUA OT Kpaek pambl. Cpea-
HUe OTBEPCTHS MoA (pyHIAMEHTHbIe OOJITHI HAXOAATCS MO LEHTPY pambl. JluameTp u
qUCNO OTBepCTHH noa pyHIaMeHTHBIe OONTH HazHavyeHbl To Tadn. 12.3. [Nonoxenne
OTBEPCTUIA OTHOCHTEABHO MOJIKK LUBEJIEpa YKa3aHo B Tada. 12.1.

Paszmepsl, yKa3pIBaeMBbIC HA YEPTEIKE PAMBI, ACNATCS MO HA3HAYEHHIO HA:

ecabapumrvie 10 OLEHKU Pa3MEPOB U3AEHUA,

VCMAno8ounsle — OTBEPCTUSA W UX KOOPAWHATH J7ia (pyHIaMeHTHbIX OOJTOB,
OONTOB KpENNEHNs JIEKTPOABHTATENA W PEAYKTOPA;

mexnoiocuyeckue  ANa HEMOCPEACTBEHHOr0 U3rOTOBACHUA (CBAPKU) PaMbl,

Texnonornveckune pasmMeps! Jal0T HHPOPMALHIO 0 ATHHAX 3ar0TOBOK MPOAOIb-
HbIX wWeemaepoB 1 (pasmep 720 MM) — OH ke ABNAETCA radapuTOM MO AJIUHE, MOME-
peuHsbix 2 (pasMep 515 MM MuHYC lMpKrHa nojku weemaepa Ne 14 ¢ = 58 mm). [Tono-
JKCHUE LWIBEINIEPOB 2 OTHOCHTENBHO 1 onpeneneHo pasmepamu Ha maane 530; 94 mm.
['abaput no BeicoTe (pasmep 210 MM) ¢ yUETOM TOJILLMHBI NJIATUKOR OOPEACIAET MO-
JOKEHNE TIOTIEPEYHBIX LIBETNIEPOB 2, MPEAHA3HAYEHHBIX [UTS YCTAHOBKH JBHUTaTENs.
[lepeuncneHHbIE pa3Mepbl JAIOT BO3MOKHOCTh CBAPUTH PaMy ¢ MNATHKAMMU,

JlanbHeiilliee npocTaBieHHe Pa3MEPOB HEPA3PLIBHO CBA3aHO C TEXHOJIOTUEH 13-
TOTOBNCHUS W TMOCJIEIOBATEIBHOCTBIO Pa3MeTKH pambl. MdpesepoBaHHeM MOBEpX-
HOCTel NJaTUKOB AOOHBAIOTCS MapajlelibHOCTH MPUBAJIOUHBIX MJIOCKOCTEN ABUrare-
74 ¥ peayKropa, BelAepkas pasMep 60 MM s 00eCneueHna COOCHOCTH 10 BEPTHKA-
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m. [Tocne 31Ol onepaunn cneayer pa3sMETKA KOOPAWHAT OTBEPCTHH KPEMIIEHHUA ABH-
rateas W peaykropa. AuaMeTpbl M KOOPAMHATHL OTBEPCTHIH KPEIJICHUA AOJIKHbI TOU-
HO COOTBETCTBOBATE JAHHBIM OOBEKTAM.

Yr0o0bl 00ecneYuTh COOCHOCTL BANIOB ABUraTeNld W PEAYKTOpA, UX YCTaHOBOU-
Hble pa3Mephl JAOJKHBI OBITh B3aUMHO YBA3aHbl. BHauane HaHOCAT KOOPAMHATHI OT-
BEPCTHH KpPETINIEHUA peayKTopa (Ha BHIe ceepxy). 3a 0a3y mMpwWHATA HApy)KHaA TMo-
BEPXHOCTb MOJIKU LUBEJIEPa — pa3mMep 23 MM. 3aTeM Ha MAaTHKax, MpeaHAa3HAUCHHbIX
AJIsT YCTAHOBKK ABWTATENA, HAHOCAT pa3Mep 66 mm. Ha Ttakoe paccTtossHue cMemeHsl
OTBEPCTHUA KPEMJICHUA 3/CKTPOABUIATENS MO OTHOLUEHUI K aHANOTHUHbIM OTBEPCTU-
aM peaykTopa. BzanMmHoe pacnosiokeHue peayKTopa, JBUraTe/is Ha paMe B MPo/IoJib-
HOM HampaeJeHHH 00yCcaoBIeHO uenoukon pazmepos 105; 140; 250 u 140mm.

JlnameTp oTBepcTHil B pame noa Bce GonTel KpersieHus Ha 1...2 MM Oosblie,
yeM anaMetp dontos. Hannume 3a30poB JaeT BO3MOKHOCTE KOPPEKTHPOBATH COOC-
HOCTb Ba/IOB MPH MOHTAXE. B BEPTUKAILHOM HAOpPaBACHUM Ui HTOH UETH MOXKHO
MPUMEHATH CTallbHble MPOKJIAIKH.

JA MpOCTABIAEMBIX PA3MEpPOB HE TpedyeTcs BBICOKAS TOYHOCTH W3TOTOBIE-
HHS, MO3TOMY B TE€XHWYECKUX TPeOOBaHMAX OroBAPHUBAIOT TMPENEIIbHbIE OTKIOHEHUS
pasMepoB 3amuchro: «lIpenenpHbie OTKIOHEHWA pa3MepoB OTBEpPCTHH /14, Banos
h14; octanbhblX = [1714/2%.

Pamy cBapuBaloT, Kak NpaBUJio, PYYHOH 3JIEKTPOAYTOBOH CBapKOH MO
[OCT 5264-85. CeapHbi¢ WBB HEMPEPBIBHBIE MO KOHTYPY MPUIIETaHHA ACTancH.
O6o3HauaoT U u300paxkaroT ceapHeie wiBbl mo 'OCT 2.312-72*. [1Iebl oaHOro THNa
0003HA"AKT yNpoweHHo. Ha 01HOM W3 HUX MPUBOAAT MOJHYIO WH(POPMALHIO ¢ yKa-
3aHUEM KOJMYECTBA, MPUCBOSHHOrO HOMEPA U HEOOXOAUMbIX MapaMeTpoB, a AJid OC-
TalbHBIX HA MOJIKE JIMHUU BBIHOCKW — TOJIbKO HOMep 1iBa. Tak, Hampumep, Ha PHC.
14.12 cTLIKOBbIE LUBbI NONEPEUHBIX LWIBEANECPOB 0003HaueHbl «C2 4 Ne 3». Takad 3a-
nuchk o3HaudaeT: C — LIOB CTHIKOBOH, TUNA 2 — 0e3 npeaBapuTeNbHOW pa3Ienku Kpo-
MOK, yncsio wBoB — 4, Ne 3 — npuceBoeHHBH HoMep. Ha Bcex ocTambHBIX IBAX 3TOrO
THNa OpuBoaaT Tobko Ne 3. CornacHo TpeOopaHuaMm ECKJ] oOwue ykazaHus ans
BCEX IITBOB MO>KHO BBIHOCHTh TEKCTOM B TEXHHUECKHE TPeOOBaHUs, HANPUMep:

1} BapUTh MO KOHTYPY NPHIEraHusA AETaNECH COMOLHBIM HEMPECPBIBHLIM LLIBOM;

2) ceapHbie wBbI BoINONHATL o ['OCT 5264-85.

[Ipy NpOeKTUPOBAHMU paMbl ¢NEAYET M30eraTh CASAYIOLMX OLUOOK MPU Npo-
€KTUPOBAHUH paMbl. PACOJIOXKEHUAS OTBEPCTHI Mo OONThl KpernsieHus BOIU3W CBap-
HbIX LIBOB; YCTAHOBKY OONTOB KPEMJIEHHS B NOMEPEUHBIX LUBEIASPAX HAA MPOLQJib-
HbIMH, YTO MOYKET 3aTPYAHHTh YCTAHOBKY MIIM AAKe CIEeNaTh €€ HEBO3MOKHOM, yCTa-
HOBKHW IIBENICPOB MOIKAMH BOBHYTPb PaMbl, YTO MCKIIOYAET AOCTYM TASYHOTO KITHO-
ya Npyd MOHTAXKE K Gontam M raiikam.
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Pasmepwvt na uepmedsnce npusooa

Pazmepbl Ha cOopouHbIil uepTe:k 00UIero BMAA HAHOCATCA B COOTBETCTBHM C
Tpeboranmamu ECK][. Ha cbopounoM uepteke  yKa3piBAlOTCA pasMepsl (CM.
puc. 13.2):

cabapumuneie L, B, H  paccTosiHus MEX/ly KPAHHUMH TOUKAMU U3/IEHMS CO-
OTBETCTBEHHO MO [UTHHE, TITUPHHE W BBICOTE;

yemanosouHvie — by, by, by, bs, by, bs, 11, b, [ U T. 1. — pa3Mepsl, onpeaeso-
TITHE B3aWMOPACTIONIOKEHHE Y3II0B;

RPUCOCOUHUMETBbHBIC — PA3MEPBL, 00CCIICYUBAIOIIUE COCIMHCHUE Y3IIOB C MO-
CICAYIOIIMMH Y31aMH WK MALIMHOK, HAIPUMEP: Pa3MePbl BbIXO/IHbIX KOHIIOB BAJIOB
PEAYKTOPOB, 3MEKTPOABHUTATENA (Ha 00IIIeM BHIE TIPUBO/IA HE MMPOCTABR/IEHHI );

n0oCcadoyivble Pa3Mepbl OTBETCTBEHHBIX COMPSKEHUH, TOUHOCTh KOTOPBLIX HE-
00X0aUMO 0OECIEUNTh MPH BHITIOITHEHHH YEPTEkKEH aeTaleti (31ech OTCYTCTBYIOT).

[lpuBeneHHasa paMa, MpeJHa3HAYEHHAA AN YCTAHOBKM ABUTaTeNd ¢ ABYXCTY-
NEHYATHIM PEAYKTOPOM, cBapeHa u3 wieejuiepos Ne 14, Homep npoduns BbidpaH u3
Tabm. 12.1 mo anamerpy oteepctus 17 mm moa dyuaamenTHsIi 6ont. Och BpameHus
BaJ1a PE/IYKTOPA BLILIE, YEM Y JABMIATEIIA, [103TOMY OMOPHAS [JIOCKOCTh MPUJICraHusl
JIBUTATEJIS CMEIIEHA 3a CUET TIONEPEUHBIX IBEIUIEPOoB 2 (cM. puc. 12.9) oTHOCHTENB-
HO MPOAOABHBIX [ HAa HEOOXOOMMYIO BBICOTY. Mcmone30BaHWE NPH CBAapKe pamebl
LIBE/JIEPA OJHOI'0 HOMEPA ACJIACT NEPEUCHb HOMEHKIIATYPbl NPUMEHACMOIQ POKATa
MHUHUMANBbHBIM. UTOOBI 00ccneuuTh Napauie/ibHOCThL TUIOCKOCTEN A mnpuiieranus
JBUTaTensd U H pedyKTopa, MPUBAPEHBbl IIaTHKH 3 U3 TOMOCH], TOBEPXHOCTH KOTOPBIX
3aTeM (pe3epyloT, oOecneunBas COOCHOCTh BANOB ABUraTENd U PEAYKTOPA MO BLICO-
TE.

KecTkocTe paMbl JOCTHraeTcA BHIOOPOM HOMEpa IIBENIEpa, a TAK)KE BBIMION-
HEHWEM TIOTIEPEUHBIX CBA3eH 2 m 4. ['adapuTel paMbel  ONITMMAJTBHBL JI7THHA OO0V CJIOB-
JeHa KOMIIOHOBKOH JBUTraTelNs, COEAMHUTENBHOH MY(THI, peIyKTopa H pa3zMelleHHeM
(hyHAAMCHTHBIX OOATOB W NIMPHUHA PaMbl MUHUMAJbHA — OPOJIOJbHBIA IIBCANCP HC-
TIOJIB30BAH JUIA YCTAHOBKH OOJITOB KPEIJICHUS PE/IYKTOPA; BBICOTA PAMbl 3aBUCHT OT
BEIOPAaHHOTO HOMEpa IIBeNEpa W Pa3HOCTH Pa3MepOB OCEM BAJOB ABHTraTelsi H pe-
JIYKTOPA TIO BBICOTE,

Kperutenne pamsl kK (yHAaMeHTY TIpeIyCcMAaTpPHBAeTCs MIECTBIO OONTAMH IHa-
METPOM 16 MM 33 HWKHIOW NOJKY MmBewiepa. /[nd BolpaBHUBAHWA BHYTPEHHEH mo-
BEPXHOCTH TIOJIOK TIPUBApeHBl Kochie maidel 5. Ocu oTeepcTHil KpalHUX 00JITOB
pacmonararoT Ha paccTodHur (1,5...2) AuaMeTpoR OTBEPCTHA OT KpaeB pambl. Cpen-
HHWE OTBepCTHs 110/l (PYHIAAMEHTHBIE OONTHI HAXOSTCS MO NEHTPY pambl. Jlmamerp u
YHCIIO OTBEPCTHH Mo pyHIaMeHTHBIC OONTH Ha3zHaueHsl mo Tadum. 12.3. [NonmoxkeHue
OTBCPCTUI OTHOCUTE/ILHO MOJIKY LLIBEIICPa yKa3ano B Tadn. 12.1.
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Pazmepbl, yKa3biBaeMble HA YEPTEIKE paMbl, AEHATCS MO HA3HAYECHMIO HA:

eabapumuele 115 OLUEHKH Pa3MEPOB U3ENNS;

YCManoeoqlibi¢ — OTBEPCTUA M WX KOOpJAMHATHl And (hyHAAMEHTHbIX OONTOB,
OONTOB KpeMJIeHUs INEeKTPOABHraTelid U PEAYKTOPa,;

MeXHOI0 UYEeCKUe — NN HEMOCPEACTBEHHOTO H3TOTOBJICHHS (CBAPKH ) PAMBI.

TexHonoruueckue pasMepbl JalOT UHGOPMALIUIO O JJIMHAX 3ar0TOBOK NPOAOb-
HbiX 1BesepoB | (pasmep 720 MM) — OH ke AByiseTcs radapuTOM MO JUIHHE, MOMne-
peuHbIX 2 (pa3Mep 515 MM MUHYC LLIMpUHA NOAkU WwBeanepa Ne 14 ¢ = 58 Mm).

Texunuueckue mpedoeanua i MEXHUYECKAA XAPAKMEPUCMUKA HA COOPOUHOM
yepmednce. TEKCTOBYID uyacTb Ha COOPOUHOM YEPTEKE MOMELLAIOT HaA YrJOBbIM
ITAMINOM, HE BBIXOAS 32 JICBYKO €ro TPaHULly, 4 OTCTYNMUB OT Hee 5 MMm. HuknaAa rpa-
HULA TEKCTA A0JIKHA HAXOAMThCA HA paccTosHuM 15...20 MM OT BepXHENl TIMHUM YIO-
BOro wtamna. ECiM HEBO3MOMKHO TNMOMECTHUTb BECh TEKCT HAJ YIJIOBBIM 1TAMIIOM,
NPOAOIDKAKOT €r0 CJIeBa OT YIMOBOTO IUTaMma. TeXHuuYeckne TpeOOBaHWA pac-
NoJaraldT NEpPBbIMM, @ 3aTEM TEXHUYECKYK) XapaKTEPUCTUKY, COMPOBOXKAAaA 3aro-
noskaMu « TexHuueckue TpebosaHmA», «TexHuueckas xapaktepuctvika». [lpu oTt-
CYTCTBUM TEXHUUECKUX TpeOOBaHUil 3arofioBok «TexHuueckas xapakTepHCTHKa» He
MPUBOASAT.

Texanuecknmu TpeOOBAHAAMH Ha YepTe)Ke OOWIEro BAAA OTOBAPWBAIOT YCIO-
BUA MOHTa)Ka JABUraTesia ¢ pelyKTOPOM, AONYCTUMbIE BETMYHUHBI HECOOCHOCTU UX Ba-
JI0B. 3TH YCNOBHUA OWKTYET KOMIEHCHpYowas Mydra, coennHaowas sansl. Tak, ans
cOopouHoro ueprexka (cMm. puc. 12.2), rae Ban ABUrarens COCAMHEH C BajaOM pe-
AYKTOpa ynpyroid BTyJIOYHO-majbueBoii My(dToii, TexHnueckne TpeOOBaHUA U Tex-
HUYECKAS XapaKTEPHCTHKA CIICAYIOWNE.

TexHuueckHe TpedoBaHusA

|. lonycTiMoe paanansHoe cMeteHne Banos 0,3 M.
2. JlonycTUMOE YIJIOBOE CMELIEHUE BAIOB 10 1°.

TexHnueckass XapaKTepHCTHKA

1. Dnexktpoasurarens 4A112MAS8Y 3, MmowHocTs £ = 2,2 kBT, uactora Bpaiue-
uus - 700 mun”

2. Pemyktop  UMMWHApPWYECKWH ABYXCTYMEHYATHIHA. TIEPEAATOYHOE HYHCITO
U, = 16, HOMMHANBHbIH KPYTAIMH MOMEHT HAa THXOXOAHOM Bany [y = 1000 Hem.

3. O6uiee nepenarounoe uncno npusoaa Uy,g, = 32.

4. Kpytsawuii momenT Ha paGouem Bany npueoaa 7,; = 1630 H'm.

-1
5. YacroTa BpallgHus pabouero Bana NpuBoaa 1 pgg = 22 MUH .
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Cneyugurayua k coopounomy uepmexcy. ®opMa W NOPAAOK 3arOJTHEHHS
cneurduratiun ycranosneHsl [OCT 2.109-68. BeinonHA0T cneuugpUKauuo Ha OT-
aenbHBIX JcTax dopmata A4. B rpade «HawveHoBaHWe» YKa3bIBAIOT pa3acibl:
«Jdokymentauusa», «COOpouUHbIe €AMHUUbLY, «JleTanu», «CTaHAapTHBIE H3ACAUA»,
«ITpoune uznenus».

Hanvenopanne kaxaoro pasaena noa4epKrBaoT, 3aTEM MPOMYCKAOT CTPOKY W
PAacKpBIBAIOT €r0 COACPKAHUE,

B pasnen «JlokyMeHTaUMs» BXOOWUT COOPOUYHBIH HEPTEXK, HA KOTOPBIH COCTaB-
0T cneuupukauuto. Pasaen «COOpOUHbIC €AMHULBIY COACPKHUT NepeueHb ¢Oopou-
HbIX €/IMHHIL, BXOAAILUX B IPUBOJ, a pa3fen «Jletanuy — nepeueHs AeTaieid, KOTOpPbIE
HEOOXOOUMO U3rOTOBHUTE A1 COOPKH y3na.

JInsa nepeuucneHHOro cojsep:kaHus pasaesioB B rpade «OOGo3HaueHue» yka-
3BIBAIOT KOAOBOE 0003HAYCHHE HanMeHOBaHus. Tak, B TPUBEASCHHOH BbIIIE crieun(-
KalMX Ha cOOPOUHbIA UEPTEX MPUBOAA K JEHTOUHOMY KOHBeHepy B rpade «eranny»
BeAyllas 3Be3gouka obozHaueHa kogom JIM175.00.00.03, koropelii MOKHO pac-
mrdpoBaTh TaK:

JM — windp AMCUMILUIMHBL, ASTATH MalllWH,

175 — xoa 3a1aHWA HA MPOCKTUPOBAHKE, T. €. HOMEp 3aaanua 17, BapHanT 5;

00.00 — 3ape3epBUPOBAHHbIE HOMEPA NO3ULMH COOPKU M NOACOOPKH, KyAa MOr-
na Obl BXOAWTH feTanb (B HAllEM CJyyae 3BE3/0YKA BXOAUT AETaJbI0 B OCHOBHYIO
cOOpKyY, MOITOMY MPOMEKYTOUHBIE COOPKH OTCYTCTBYIOT W 0003HAYEHBI KaK HYyJie-
BbIE),

03 — mo3uuKs AeTanH HAa OCHOBHOH COOpKE.

B pazaene «CTaHgapTHbIe U3A€NMA» YKA3blBAOT HAMMEHOBAHUE A€TalU, HOMEP
cTaHAapTa.

Pazpen «Ilpouue u3aenus» coaep:uT NEpeucHb AETaNeH WIM Y3JI0B, KOTOPbIE
BbIIYCKAKOTCS MPOMBIIIJIEHHOCTHIO, HO HE UMEIOT rOCYAapCTBEHHOTO CTaHAapTa.

['pady «OGoznaueHne» WIS CTAHAAPTHBIX W TIPOYWX W3SV HE 3aMOJTHSIOT,
TaK Kak UX HE M3rOTOB/AIOT, @ 3aKa3biBAOT U NMOIYYAKOT FOTOBBIMMU.

Creundukanua MOXKET Co/lepKaTh HECKOJIBKO NHCTOB. B 3TOM ciyuae OCHOB-
HaA HaanMch (YOJI0BONA WITaMn) A1 NEPBOTO U MOCACAYIOLUMX JUCTOB UMEET Pa3iny-
Hy10 dopmy. B rpade «Jluct» v «JIMCTOBY» yKa3bIBaIOT COOTBETCTBEHHO MOPSIKOBbIH
HOMED JIMCTA H YHCIIO JINCTOB.
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13. OOOPMJIEHUE KOHCTPYKTOPCKOH JOKYMEHTAILIMH
KYPCOBOI'O ITPOEKTA

13.1. OdopmieHue yepTeskeii H NOACHHUTEILHOH 3aNHCKH

I'paduueckas yacTb KypCOBOrO MPOEKTA BLINOIHAETCA ¢ COOMOACHUEM Tpebo-
Baanit ECK /I (EanHoit cucTeMBl KOHCTPYKTOPCKOH OOKYMEHTAIIWH ) KapaHAamoM Ha
BaTMaHe. Bo3aMOxHO (M0 cOTJIacoBaHUIO ¢ MpenoaaBaTenieM IOC/Ie BIIIOJIHEHUS uep-
TeKEeH KapaHAaloM Ha MWJIJMMETPOBKE) BbIMOJHEHUE UCPTEKEH HA KOMMObLIOTEPE C
WCTIONB30BAHHEM TNPOTPaAMM KOMMBIOTEPHOW TpapWKh W ¢ MOCIeAYIOUIeH NeyaThio
yeprexa. [TpruéMka He OTHeuaTaHHBIX C AMCKETHI YepTexei, Kak MpaBuio, HE MPOoU3-
BOAMTCH,

JIns BLINOJTHEHUA UEPTEKEH UCNOAB3YIOTCA cleaytowue hopMaThl;

A0 —-841x1189;
BuumManue! Al —594x841;
Pacnonoxenue dopmara Ad A2 — 420594,
MOMKET OBITh TOJMBKO BEPTHKATIBHOE! A3 - 297x420;

A4 —210x297.

JlonyckaeTcs MpUMeEHEHWe JIONOJHUTEIbHBIX (hOpMaToB, 00pa3yeMblX YBeEJH-
YEHUEM KOPOTKMX CTOPOH OCHOBHbLIX (POPMATOB HA BEJIMUMHY, KPATHYIO HX pa3Me-
paM. O6o3HaueHHE OOMOTHUTEIBHOTO (POpMATa COCTONUT M3 0003HAYEHHS OCHOBHOTO
cdopmara u ero kpatHocTH cornacHo Tabn. 13.1 (cm ctp. 178), Hanmpumep AOx2, A3x4
W T. I

Tabnuua 13.1

®opmartsl uepTexkei

dopmatel
KparHocTb
A0 Al A2 A3 Ad
2 1189x1682 - - - -
3 1180%2523 841=1783 594x1261 420x891 297630
4 - 841=2378 394>1682 420=1189 297x841
5 - - 594x2102 4201486 297x1051
6 - - - 420=<1783 207x1261
7 - - - 4202080 297x1471
8 - - - - 297x1682
9 - - - - 297x1892
[lpy BBINONHEHWH YEPTEKEH CNEAYET NPUMEHATE MaclUTa0bl, YCTAHOBIICHHBIC
craHaapToM 1:1; nns ymenbinenus — 1:2; 1:2.5; 1:4; 1:5; 1:10 u 1. a.; qy1s1 yBenUueHUsl

—2:1;2,5:1;4:1; 5.1, 10:1 uT. a.

Jms BCeX BHAOB YePTEKeH YCTAHOBJEHA OJHA OCHOBHAS HAAMHUCH (YTIIOBOM
itamn) B coorBeTcTBuu ¢ [OCT 2.104-68, kotopad, ¢ yuétoM cnenuduku yueSHoro
npougcca, MMEET BUA, NPEACTaBACHHbIA Ha puc. 13.1.
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B rpade | ocHOBHOII HAAMWCH YKA3bIBAETCH HAUMEHOBAHWE M3JENUA B HMEHH-
TENbHOM TaJeKe EAMHCTBEHHOro 4YMcaa, Npu4éM CYNIECTBHTENILHOE CTABHTCA Ha
nepsoM mecte, Hanpumep: «bapadan npusoaHoiiy, «Koneco 3yGuaroen.

B rpade 2 ana cOopounoro yepreska Aenaercs 3anuck, coaepikamas nHpopma-
uo 0 Kypcoeom npoekte, Buaa JIM KIT 0502.000.000Ch, rae sammdposano JIM —
neranu Mawun; KI1 — kypeoeroii npoekt; 05 — Homep 3ananus; 02 — Homep BapuaHTa
B 3aaanun; Cb — sua moxkymenTa (cOopounsrit wepréx). Jlna wepresa meranm nmocne
HOMEpPa BAPMAHTA B 33JaHUH cneayloumme Tpu undpel 0003Ha4A0T cOOPOUHBIE €11-
HMLBL, NOCAEAVIONHE TPH LU(Pbl — HOMEP MO3HLHK ¢cDOPOYHOrO YepTeka NpeacTas-
JIEHHOH HA YepTexe JeTau.

B rpace 3 ykazsiraeTca obo3HaveHne marepuana u Homep cranaaprta (nna Cb
HE 3anonHAeTcd ). 3anonHenne apyrux rpad wumoctpupyeres pue. 13.1.
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Puc. 13.1. OcHoBHas HaaMKUCh (VITIOROM [ITAMIT) JUTA BCEX BHIOB Yepreskei

Odropmaenue coopounsvix uepmexcei

COopovnbIii YepTé&k MeXaHW3IMOB BHIMIOJHAETCA HA OCHOBAHHH €ro 3CKH3HOMH
npopabOTKH KapanaamoM Ha aucte ¢dopmara Al aubo B BHAE KOMNBIOTEPHOH Ipa-
thukn. YepTéin 10KEH COACPKaTh MHHHMATBHO HEOOX0AMMOE YHCIO MPOEKLIHii, BH-
JI0B, pa3pe3oB W CEYEHMIl, NAIOLIHX MOJHOE NMPEACTABISHHE O €ro KOHCTPYKLHH H
NpHHLKNE PabOThI.

Ha uepresme odmero Bujaa and ynpolIeHHs J0NYCKAETCH HE NOKa3blBaTh MEN-
kie )parmenThl JeTaneid u coeiMHeHnii: (JackH, NPOTOYKH, CKPYTIIeHns, yrayOneHus,
3430PE MCHOY COCIHHACMBIMH OCTANAMH C HC3HAYHTCABHO OTITHHAKOUWIMMHACA HOMH-
HaBHBIMK paszMepamu. [Ipu wenone3oeanni DONBILONO KOJAHYECTBA KPENEKHBIX 18-
Taneil 0JHOrO THNA M pasMepa MOKHO NoapoOHO W300pakaThk AeTanu TOJLKO 0OHOTO
MECTa COCMHEHHA, a OCTA/IBHBIE NOKA3LIBATL YeaoBHo. Ha yepremxe nonyckaeres yn-
polleHHOe MpeicTaBieHde KpenémxHelX neraieil, pe3sdbl u eé anemeHToB ((hackn,
cOer u Henopes pe3sisl).
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UepTtéx obmero Buaa, kpoMe rpadgudeckoro n3odpakeHns pazpadaThiBaeMoro
M3JIEITHS, JOJIKEH CO/ICPKATh HEOOXOAUMBIE Pa3Mephl, HOMEpA MO3ULMK y3710B (c0o-
POUHBIX €AMHML) W JAcTaldcil, BXOAAIMX B M3ACIME, TEXHUUYCCKUE TPeDOBaHUS MO
cOOpKe U PeryIMPOBKE OTACNBHBIX Y3JIOB W M3JIETHS B TIEJIOM, €r0 TEXHUUECKYIO Xa-
PAKTEPUCTHKY U T. .

K pasmepaM, yka3biBaeMbIM Ha cOOPOYHOM YEPTEKE, OTHOCATCA:

— rabapuTHBbIE,

— MEXOCEBbIE (B TPEX TJIOCKOCTAX);

— MOCAAOYHBIC (BBRIMOTHACMEBIC MO JAHHOMY YEPTEIKY ),

— YCTAHOBOUHBIE M MIPUCOSIMHHTEIBHbIC!

— pa3Mephbl OMOPHON MOBEPXHOCTH M Pa3MELLICHUE B HEW KPEMEKHBIX OTBEPCTHH,
OUAMETP OTBEPCTHH U TOJIIMHA OTIOPHOW MOBEPXHOCTH,

— JUIMHA WU NOCAJAOUHBIH JIMAMETP BXOJHOI0 M BBIXOJIHOIO BAJIOB, UX NPHBSA3KA K
OCH PEAYKTOpA H BLICOTA pa3MELLICHUA;

— pa3Mephl TS TPAHCTIOPTHPOBKH W YTTAKOBKH,

— COPaBOUHbIC (MH(OPMALMOHHBIE).

K rabaputHbIM OTHOCAT pa3Mepsl, ONPEACTAIOINAE UIUHY, IIUPAHY U BEICOTY
ycTpoiicta. OHM HEOOXOAMMBI TS OTIPEIENIEHUS pa3MepoB MecTa YCTaHOBKHM W3jle-
NS, €ro TPAHCHOPTUPOBKU, W3CQTOBJICHHUS TAPbl, OTHOCATCS K pa3MepaM CrnpaBou-
HBIM U HA YEPTEIKE OTMEYAIOTCA 3BE3A0UKOH, HanpuMep 350%.

Homepa mosunuit Ha cOOPOUYHOM UepTeke BBITIONHAKOT Ha TONKAX JIMHWW-
BBIHOCOK, KOTOPBIE PACHOJIArA0T NAPAJLIEILHO OCHOBHON HA/IIUCH BHE KOHTYPA Yep-
TeKa W TPYNTIUPYIOT B KOJIOHKY WJIM CTPOUKY 10 BO3MOKHOCTH Ha OMHOMN JTHHWUA. Ja
IPYII KPENEKHbIX ACTAICH, OTHOCAIIMXCS K O/IHOMY COC/AMHEHHUIO, 10MYCKACTCS UC-
MONb30BATh OJHY JIMHHIO-BBIHOCKY. B 9TOM cny4ae NONKW A HOMEPOB MO3HLIMIA
pacnoararoT KOJJOHKOH W COSMHAIOT TOHKOH JIMHUEH .

TexHuuyeckue TPEOOBAHMA OMEILIAT HA MOJIE YEPTEXKA HA/l OCHOBHON HAANM-
CBIO B BHJAC CTONOLA, MO LIUPUHE HE MPEBBLILIAIOLIIETO OCHOBHOM Haamucu. Kaxaas
TTO3HIINS TEXHHUECKUX TpeboBaHUit HyMepyeTca M HauMHAaeTCA ¢ HOBOI CTpPOKH. 3a-
MUCh BEJIETCS CBEPXY BHM3. TexHUUYECKUE TPEOOBAHUA COACPKAT CBEACHUS, HE OTpa-
JKEHHBIE Ha yepTexe. K HUM oTHOCATCA:

— YKa3aHHS PA3MEPOB, OTHOCSIIMXCS K CIIPABOYHBIM,

— OPENCALHBIE OTKJIQHEHMUS Pa3MEpPOoB, (POPMbI M PACNOJIOKEHHS NOBEPXHOCTEH,
KOTO-PBIC JAOMKHBL OBITh BBIACPKAHBL MPU cOOPKE;

— TpeOOBaHUS K TOUHOCTH MOHTaXKa (I0MYCTUMBIE OCEBBIE M PaJHaIbHBIE 3230PHI,
OMCHHS U T. II.);

— YKa3aHHA 0 MApKUPOBKE U KIIeHMEHH U,

— OPaBUJIA TPAHCNOPTUPOBKU W XPAHEHMS,

— 0c0o0bIe YCIIOBUA IKCIUTYaTALHH;

— TUT CMa3KH MOJBUKHBIX COSTMHEHNH]

— ¢110co0bl CTONOPESHUS PE3bO0BBIX COC/AMHEHUHN,

— TpeboBanus no 00padboTKe (MOKpacke) NOBEPXHOCTEIH,

— TpeGoBaHuA 1O OOKATKE W3S W 3aIlIUTE (OrpakIeHHH ) OTACHBIX MECT.

TexHuueckas XapaKTepPUCTHKA PA3MEIIAETCA HA CBOOOAHOM noe uepTexa (0T1-
ACTBHO OT TEXHHYCCKHX TPeOOBaHMI), MMEET CaMOCTOATENBHYIO HYMEpaUuWio |
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cHabkaeTca 3aroNoOBKOM « TexHWueckas xapakTtepucTuka». OHa COAePX AT JOTIONNHH-
TEJIbHBIE CBEACHUS 00 n3/esinu, Hanpumep, /uid peayKropa MOKeT CoepKarh CBejle-
HUA O NEepeaaBACMON MOIIHOCTU, NEPEAaTOYHOM YHUCIE, YACTOTE BPALLCHUA BAJOB,
KPYTSAIIEM MOMEHTE Ha BEIXOTHOM BaJly W T. .

K ¢cOopouHOMY uepTeKy MPUIAraeTcs TEKCTOBbBIM JIOKYMEHT — cneurduranus,
KOTOpasA BeImonHaerca B cooTBeTcTBUU ¢ 'OCT 2.108-68 Ha muctax dopmata Ad u
odopMmaseTcs B BUE TIPUITOKEHHUS K TIOSICHUTENBHOM 3ammcke. MopmaT nepBoro Jmc-
Ta cneuuukalmu npeacTasieH Ha puc. 1.1.2,

B cooterctBuun ¢ [[OCT 2.108-68 B cnenudukanyuu npeaycMoTperno 8 pazae-
JIOB, OJIHAKO B KYPCOBOM NpoekTe 00bIuHO aocTaTouno 3—4 pazaena: «/lokymeHra-
uusy», «Coopounsle eauHALb), «leranuy», «CTangapTHLIC U3geauay, «Marepuansi».
VYkazaHHbIe HANMEHOBAHUS Pa3/eIIOB 3aMTUCHIBAFOTCA B rpade «HanMmeHoBaRHeY.
3anoyHeHue cretupUKALMU POU3ZBOJIMTCS CBEPXY BHU3 B CIIC/AYIOLIEM TIOPSIJIKE .

— JNOKYMCHTALWSA,

— paspaboTtanHbie Y36l (COOPOYHBIE €IHHUIIBI);

— MNOACHUTEJbHAS 3aMKCKa;

— 3aUMCTBOBAHHBIC U HOPMAIH30BAHHBIC Y3IIbI;

— CaMOCTOSTENBHO pa3paboTaHHBIE NETAITH,

— 3aMMCTBOBAHHBIE U HOPMAJIM30BAHHBIE ETAIIH;

— CTAHJAPTHBIC JETaTH, KOTOPbIC TPYIIUPYIOTCS MO OAHOPOAHBIM TPYMIIaM, Ha-
TIPUMEP . «KPETIeHKHBIE IETATH», «TIOAITUITHUKYA KAaYeHHUSI» U T. 1.

B rpadge «llo3.» cneuudukaimn ykasblBaOT NOPAAKOBbIH HOMEP COCTABHOIO
3JleMeHTa pa3paboTaHHOTO YCTPOHCTBA. JTOT HOMEP COOTBETCTBYET MO3MIMH dlie-
MeHTa Ha cOopouHoM uepteske. B rpade «@opMar» ykasbipaloT GopMarbl AOKYMEH-
TOB, 0003HAYEHH KOTOPBIX YKa3piBaroT B rpade «Obdoznauenue». B rpade «3oHan
VKa3bIBAlOT O003HAUCHHE 30HBI, B KOTOPOH HAXOAUTCS HOMEp mo3uuud. PaszOupka
yepTeka Ha 30HBI npoussogutcsa mo 'OCT 2.104-68. B rpadge «O0o3HaueHUE» yKa-
3BIBAROT MDD TEPTEKEH TEMEHTOB W3ienus. JIms cTanaapTHRIX W3/e)Wi »Ta rpada
He 3anonuaercs. B rpadge «HauMeHoRaHuE» yKa3biBAlOT HAUMCHOBAHUE W3ACNHA; And
CTAaHIAPTHBEIX H3AENUH, KpoMe HAUMEHOBAHHA, YKA3bIBAIOT YCIOBHOE 0003HAUEHHE B
COOTBETCTBHH CO CTAH/APTOM.

Odhopmaenue padouux uepmexcent oemanei

PaGouwii ueprTéxk peramn BRMOJHSIETCA B cooTBeTcTBUE ¢ [OCT 2.109-73 n
OPEACTABNIACT AOKYMECHT, COACPXKAIIMIA BCE CBCACHMA, HCOOXOAMMbIC Al & M3ro-
TOBJIEHWSI H KOHTPOJIS.

JHeTanb HA YEPTEKE PACMIONAracTCs B MOJIOKCHHUH, COOTBETCTRYIOIIECM €& MO-
TOKEHHIO TIPH W3TOTOBIICHWH WIH B TOJOJKEHHH JETATH Ha COOPOYHOM YepTeikKe y3-
Ja.

B rpadguueckoii yacTu UepPTEeIKA KPOME OCHOBHOTO COACPXKAHUA JQOJIKHBL ObITh MPEa-
CTaBIICHEL:

— BCE HEOOX0MMBbIE BHIBI, paspessl M ceueHus ([TOCT 2.305-68);

— BCC HCOOXOAUMBIC PA3MEPbl COTJACHO TPCOOBAHUAM — KOHCTPYKIIMOHHBIM, TEX-
HOJIOTHUSCKHM W MOHTA)KHBIM;

— 00OCHOBAHHbIE N0CA/IKK U npeaeiibHble oTkIoHeHus (I'OCT 2.307-68);
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— COOTBETCTBYIOLIAA WepoxoBaTocTh nosepxHoetel (1'OCT 2.309-73);

— HeoOxoaumbie gonyckn opmel 1 pacnonoxerns nosepxrHocteid (FOCT 2.308-79);

— o0o3HaueHHWe MOKPBITHIA, TepMuueckod M apyrux BuaoB obpaborku (IOCT
2.310-68,9.032-74, 9.306-85),

— oDo3HavYeHNe TIBOB CBAapHBIX W HepazbéMABIX coemmaennit ([[OCT 2.312-72,
OCT 2.313-82);

— HAUMEHOBAHWE U Mapka MaTepuaia ¢ YkazaHUMEM CTaHAapTa Ha MATEpUall U cop-
TAMEHT.

Bcsa undopmauus o pasmepe, ero A0Mycke, LLIEPOXOBATOCTH COOTBETCTBYOLLEH
MOBEPXHOCTH, AOMYycKax (POPMBI M PacnoJIOKEHHA JOHKHA OBITH MO BO3MOKHOCTH
CrpyNMnupoBaHa U NMPeACTAaBICHA B OJIHOM MECTe.

UepTeku TUMOBBIX AeTancii: 3yOUaThiX KOJMEC, UEPBAKOB M UEPBAUHBIX KOJEC,
3BE3A0UCK, 3yOUATHIX COSAMHEHHH, MTPYKHH JOTKHBI BBITIOTHATHCA B COOTBETCTBHH C
MOCT2.401-75...2.409-75 u coxmepxkarb Tabnvily napaMeTpoB 3THX THUMNOBBIX J€Ta-
NeH.

Bce nagnwcu Ha veptexax BeIMONHAOTCS yepTexkabiM mpudTom (TOCT 2.304-81).
Kaxxabiii pabounii uepTék N10MKeH COAePKaTh OCHOBHYIO HAAMNMUCh.

Odopmnenue pacuémno-noacHUMENbHOI 3anUCKH

PacuéTHo-noscHUTENbHAA 3aMUCKA COJEPXKHUT THUTYJIbHBIH JIUCT, TEXHHUYECKOE
3a1aHUE HA NPOCKTUPOBAHUE, COACPKAHUE, OMUCAHUE padouYeid KOHCTPYKUMH, pac-
YETHYIO YacTh, MPUNOKEHUA, CTUCOK UCTIONTB30BAHHON JINTEPATYPHI.

B 3anMcky BKMIOUYAKOTCS OKOHUATENbHbIC JAHHBIE MO KOHCTPYKTUBHOMY peLLE-
HUIO Me€XaHn3Ma 0e3 NMPHBEACHUA MPOMEKYTOUHBIX PE3YJIbTATOB PACUETOB U BAPHAH-
TOB KOHCTPYKLHMH Y3JI0B U MEXaHHU3MOB B LIEJIOM.

TekcroBas yacTb pacy€THO-MOACHUTENLHOW 3aMUCKKA BBINOJHACTCA HA JAMCTax
(ropmata A4 ¢ cobmoaeHnem noneii: cnepa — 25 M, cipaea — 10 MM, cBepXy B CHH3Y
— 20 MmM.

TuTynbHBIA TUCT ABAACTCA NEPBLIM JIMCTOM PACUETHO-MOACHUTEIbHON 3anuc-
kA 1 oopmigerca B coorBercTBur ¢ ['OCT 2.105-95. ®opmy 3anoHEANS TATYJIb-
HOI'O JINCTA YCTaHaBIHUBaeT yueGHOe 3aBeieH e.

3agaHUE HA KYPCOBOH NPOSKT COACPKUT HA3BAHUE NPOCKTUPYEMOrQ YCTPOMCT-
Ba, KHHEMATHYECKYK0 CXEMY ¢ UCXOJIHBIMA NAaHHBIMH, COJEPKAHNE PACUETHOH H 00b-
ém rpaduueckoil yacTu MpPoeKTa, a TaKkKe KajeHaapHblii rpauK BbIMOJHEHHs KYPCO-
BOTO MPOEKTA.

[Tpu onucaHum pazpaboTaHHOrO yCTPOiCTBa HEOOXOAUMO NMPHBECTH CBEISHUS
O €r0 Ha3HAUEHUHU, NPUHUMOE PA0OTh, PACCMOTPEThL B3aUMOACHCTBUE OTACIbHBIX €ro
Y3708, MOCIEA0BATENNBHOCTE COOPKH W Paz0OpKH, BOMPOCH PETYNNPOBKH YCTPOWCTBA.

IMosicHnTenbHas 3anKcka B 00LIEM Clyuae JI0JKHA BKIIFOYATh!

1) TexHUUECKOE 3aaaHUE HA MPOECKTUPOBAHUE;

2) BBeacHHE (KpaTKOE ONMHCAHWE VCTPOWCTBA M HA3HAYCHHA MPOCKTHPYEMOTO
MPUBOJA, €r0 XapaKTEPHCTHKY),

3) pa3pabdoTKy KUHEMaTHUECKOH CXEMbI;

4) BBHIOOP NMEKTPOABUTATENA W KAHEMATHUYECKHAH pacyueT MPHUBOA,;

5) pacueTr OTKpbITON nepenavu;

198



6) pacuer nepeaaqu PeAyKTOpa,;

7) DSCKU3HYIO KOMIIOHOBKY;

8) mpemBapuTENBHBIN pacueT BAOB PEAYKTOpPA, TOAOOp TIOMMHWITHUKOB W
NPOBEPOUYHBIA PACUET UX HA JIOJITOBEYHOCTD,

9) KOHCTPYKTHBHBIC @pOpabOTKM M ONpCACICHUE OCHOBHBIX pa3MEpOB
BaJIOB, 3yOWaTeIXx (UepBAYHBIX) KOJIEC, KOpPIyca W  KOPIYCHBIX  JleTaje
peaykropa,

10) BoIOOp cmocoba cMaspiBaHus 3yO4aThlX (YEPBAYHLIX) 3alCIUICHHE H
TIOINTHITHAKOB;

11) BBIOOp MOCADOK A1 CONMPSKEHWA OCHOBHBIX ACTANCH peayKTOpa;

12) yTOYHEHHBIH pacueT BaJOB PEAYKTOPA,

13) TennoBoi pacyer peaykropa (TONbKO YEPBIUHOIO0),

14) moabGop coeAMHHTEIBHBIX MY(T;

15) kpaTkoe omnHcaHWE TEXHOJOTHU COOpPKH peayKTopa, PeryJIHpOBaHUS
NOAIIMIIHUKOB M JETANEH 3aLEIIICHU,

16) mepedeHp WCMONB30BAHHOW  JUTEPATYPhl, HOPMATHBHO-TEXHUYECCKOH
JOKYMEHTAIIMK WM APYTHX WCTOYHWKOB, WCTOJB30BAHHBIX TIPH  BBITTOJIHEHUH
IPOEKTA,

17) conepkanue.

PacuérHas gacTh MOACHUTENEHOH 3aMMCKH JA0KHA COOTBETCTBOBATH 331aHUIO
HA [POSKTUPOBAHUE U COAEPHKATH CIECAYIOUIME PACUETHL (OPUEHTUPOBOUHO):

— KHHEMaTHYECKHH pacyéT MpuBoaa;

— BbIOOP 3NEKTPOABUTrATENA;

— TIPOYHOCTHBIE PACUETHI TTepeiayd MPHBO/A;

— rEOMETPHUUCCKUE PACUEThI MEpeaay NPUBOA;

— TIpeBapUTENbHEIH pacyeT BATOB MPUBOAA;

— MPOEKTHBIH PACcUET BAIOB MMPUBOJIA;

— BbIOOD MOAIITMNHUKOB KAUCHUA,

— TIPOBEpKa YCTANIOCTHON H3THOHON TIPOYHOCTH BaJla TIepeIavu,

— pacueT KPETUIeHHsI KOJIEC HA BaJIax,

— pacucT DOATOBOrO COCAUHCHUS «PEIYKTOP-paMa,

— pacueT pa3MepHBIX Henei u ap.

Kaxprit pacuer JOJIKEH COJIeP,aTh:

— BU/ pacyeTa M Ha3BaHME AeTalu;

— UCXOJHBIE JaHHBIE AJIA pacuera, pacueTHbIE CXEMBbI, 3CKH3bI H T. [I.;

— BbIOpaHHbBINA MaTEpUai ¢ NPCACTABICHUEM €r0 MCXaHUUCCKUMX XaPAKTCPUCTUK;

— pacueTHbie QOPMYIIBI CO CCBITKOH HAa MCTOUHHK, ¢ PAcIIH(pOBKOH CHMBOJIOB,
BXOJAMNX B (DOPMYITY, U UX pasMepHOCTIMU, Kax b CHMBOJI, BCTPEUAKOIIANHCS HE-
OJIHOKPAaTHO, paclliu(pOBLIBACTCA OAUH pas3;

— HEMOCPEACTBEHHO pacyuer;

— TIOJTYYEHHBIE B PE3YJILTATE pacueTa 3HAYECHHS PA3MEPOB JIETAICH, IPH HEOOXO0-
JUMOCTH, CJICAYCT OKPYIJIATh 10 CTAHAAPTHBIX 3HAYCHUIA,

— 3aKITIOYEHHE TI0 pe3yJIbTaTaM pacyueTa.

Cosiep:kaHue pacyeTHO-MIOACHUTENIBHOW 3alMMCKH JIGITATCS HA Pa3/Iesibl, TO/I-
pazzenbl, nyHKThl. Kaxabli pasaea J0/DKEH UMETh MOPAAKOBBIH HOMEP, 0003Ha4ac-
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Mblid apabCcKUMU LU paMuU, KPaTKOE HA3BAHWUE B BUAC 3ArQ/IOBKA, BbIMOJHEHHOE MpPoO-

MACHBIMH OYKBAMH, HANMPHMEP: 5
1. PA3PABOTKA KHHEMATHYECKOM CXEMBI [IPUBOJIA
2. [IPEJIBAPUTEJIbHbIM PACUET IPUBOJIA

Pazaenbl MOryT coaep:kaTbh MoApazAe/ibl, HOMEPA KOTOPbIX BKAKOYAIOT HOMEP
pasaena v nopAIKOBBIA HOMEP MOApas3Aena, pasaeieHHbsle TOUKO. B koHue Homepa
pa3aena (noapasaena) Touka He craBuTcs. HaumeHoBaHMe noapa3aenos 3anucbiBatoT
B BUAEC 3aroJIOBKA CTPOUHBIMU OYKBaMHU (¢ MPONMCHOM OYKBOI ), HANPUMED:

1.1 Beibop snektpoaurarens

1.2 BeiGop MaTepnanoB U BbIGOP NOMYyCKaeMbIX HANPsHKeH Wi

Homep nyHkTa nomkeH coacp:kaTh HOMEp pa3aena, HOMEp noApasjcna W mno-
PAAKOBBIH HOMEP NYHKTA, Pa3/Ie/ieHHbIE TOUKOH, 4 TaKKE 3aroJiOBOK, HANMCAHHbIN
CTPOUHbIMHM OYKBAMHU C MPOMUCHOM 3arnaBHOi OYKBOii, HanpuMep:

1.1.2 Pacuer koxhPpuumenTa nonesHoro aeicTBms peaykropa

1.1.3 Pacuet MOLLIHOCTH Ha BBLIXOJHOM Bajly PeJlyKTopa

[lepeHocsl ¢noB B 3arofoBKax HE AOMyCKatOTCA. Touka B KOHLE 3arofoBKa HE
cTaBuTCA. ECA 3aronoBOK COCTONT W3 ABYX NPEINOKEHHN, TO UX Pa3AENIIOT TOYKOH.
PacCTOsIHUE MEKAY 3arojIOBKOM M MOCNEIYHUIMM TEKCTOM JO/KHO ObiTh HE MeHee
AByX uHTEpBanos (10 MM), a Mexkay 3aronoBKOM pasaena (MoApaszAena) u Npeabiay-
[IIUM TEKCTOM — HE MEHEe TpeX HHTepBaioB (15 Mm).

Ecnu B pacueTHO-NMOSACHUTENLHON 3aMUCKE UMEKOTCS WUIHOCTPaluU, TO UX HY-
MepyroT apadckumu uudpamu B npeaenax BceH 3anucku, Hampumep: «Puc. 1y,
«Puc. 2» m 1. 1. Jlonyckaercs HyMEpOBaTek WUTKOCTPAUHWA B MPEIEnax pa3aenos no
Tuny «Puc. 2.3», rae 2 — o3HauaeT HOMep pa3naena, 3 — HoMep WUIIOCTPaLUKH B pa3jie-
ne.

JlucTel pacyeTHO-NOACHUTENBHOW 3aNUCKH OPOLIIOPYIOT B OOJIOXKKY W HyMe-
pytoT. Homep yKa3biBalOT B NPaBOM HWKHEM Yriy aucta. JIMUeByro CTOpOHY 00nok-
KA BBIMTOJTHAIOT B BUAE THTYJIIBHOTO JINCTA B COOTBETCTBUH C TPEOOBAHMAMH YUEOHOTO
3aBEJIEHH .

00031aYeHUE KOHCMPYKMOPCKUX 00KYMEHMOE

B coorBerctBun ¢ TOCT 2.101-68 kaxkaoMy H3AENHIO U KOHCTPYKTOPCKOMY
JOKYMEHTY AOMKHO ObITb NPHUCBOCHO 0003HaueHue. O003HAU€HME NPUCBAUBAETCA
UEHTPATH30BAHHO (MWHHUCTEPCTBOM, BEAOMCTBOM) WM ICUCHTPANM30BAHO, T. €.
OcyllecTBIAETCS  opraHusalueii-pazpaboTunkom. YcTaHaBnuBaeTcs  CleaAyloLas
cml%ltc%pa 0003HAUCHHUA W3/1e/IMH U OCHOBHbIX KOHCTPYKTOPCKUX AOKYMEHTOB:
O O 0b0oood DO, rge MIEPBBIC YETHIPE 3HAKA TIPEACTABIIS-
10T ¢000H OYKBEHHBIA KOA OpraHu3audu-pa3paboTUMKa; CASAYIOLME LLECTh 3HAKOB
OTBOAATCA [UTA MPOCTAHOBKH KOAA KIACCH(IHKALUMOHHOW XapaKTEPHCTHKHA MO Kiac-
cudmkaropy ECK/I; nocneayiomue Tpy 3HaKa cinyKaT JJisl YCTAHOBKH MOPAAKOBOIO
peructpauuoHHoro Homepa ot 001 go 999.

CrpykTypa Koja KIacCH(PHKAHOHHOW XapaKTepHCTHKH (IIeCTh 3HAKOB) CO-
JePXUT: NepBble JBa 3HAKA — KJIACC, 3aTeM M0 OJHOMY 3HAKy COOTBETCTBEHHO: MOJ-
Kllace, rpynna, Nnoarpynna, Bua.
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CTpyKTypa HEOCHOBHBIX KOHCTPYKTOPCKMX JOKYMEHTOB COCTOMUT U3 IMPHBEICH-
HOTO paHee KoJa W3NS M KoJa JOKYMEHTA, colepikamero He Oojee ueThlpex 3Ha-
koB (Hanpumep: Cb — coopounsiii yeprex, BO — ueprexk obuiero suaa, P3 — pacuer-
HO-MOACHUTEIbHAA 3aNIUCKA U T. 1.).

B yueOHBIX mpoekTax 0003HAaUEHHE KOHCTPYKTOPCKUX JOKYMEHTOB BKITFOUAET:

1 — oGo3HaueHue 3aaaHus 1 HOMep BapuaHTa (Hanpumep, JIM 01-02); 2 — nopsijiko-
Bblii HOMep (1...9) OcHOBHBIX COOPOYHBIX €AMHML, 3 — MOPAAKOBbIA HoMmep (1...9)
cOOpPOYHBIX €IWHHLI, BXOJAIINX B OCHOBHBIE COOPOUHBIE €IUHHULBI; 4 — B 3TON UacTh
sanuchiBaroT: 00 — oGo3nauenune cnenuduranuii (Hanpumep, JIM 01-01.30.00 «Pe-
TyKTOp mumuHApHdaeckuin); ot 01 mo 09 — obo3Hauenne qokymeHToB (Hampumep, 01
—yeprex o0iero Buja, 02 — pacueTHO-nosicHUTENbHAS 3anucka); ot 11 10 99 — 06o-
3HAYEHUE YepTeKel neTaneu.

B 0603HaueHUAX KOHCTPYKTOPCKHX JOKYMEHTOB MEXAYy YacTsamu |, 2, 3, 4 cra-
BAT PA3SACAHUTC/IbHLIC TOYKH,
[13 odopMmasaioT B BUAE Nanku-cKopocliupatenas. llepBblid JNUCT — TUTYNbHBIA
(prc. 10.3), ero BBITIOMHAIOT YEPTEHKHBIM MTPHUGTOM TYIIBIO WTH mieuatatoT Ha [1K.
T3 BBINOJIHAIOT HA CTAHAAPTHBIX JKcTax Oenoil nucuel Oymaru popmara A4 (210

x  x 297 mm). Pamky uepTaT Ha paccTosiHud 20 MM OT JIEBOTO Kpast U 5 MM OT Tpex
IpyTruX KpaeB. Ee BBIMOMHAIOT KapaHJalloM OCHOBHOM CIIJIOIIHOW JIMHUEHW TOJIIN-
Hoti 0,6...1,4 MM,

13.2. CkaajabiBaHue uepTe:Kei
CrutaabiBaHue YepTexKeil BIMOIHACTCS coriacHo puc. 13.2.

a)
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Puc.13.2. CxnaapiBaHuE YepTeKEH
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! s A s
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3 Koxyx kauopemenod nepegawu| 1 |ome £-20°0)
4 Koxyx komburupoBarkod mypmu| 1 |cme 2200
g Mypma komburupoBarHaa | 1
6 bapabar npubogrod ¢ onopamu| 1
Aematy
7 Wkub Begyuuu 1 A 2.140.28] 1 |rpSt20 s
8 lkub Begomss 1 A 2.355.25| 1 |, 420
CmaHgapmHee usgenus
9 InexkmpogBueamens IM 1081
AWP 100L4 TV 16-525.564-84| T
10 bomm M0-69%35.58 10T 7798-70 | 4 | Gommssan
1 Boam M2-6q90.58 10T 7796-70 | 2 |ram i
19 boam M4-6g%45.58 [0CT 7798-70 | 4 |rinimesed
13 bosm @yHgameHmHHU 10 | Bom3ne2
6.IM16>335 TOCT 24379.1-80 focT 360-94
14 faoka MIO-6H5 10CT 5915-70 | 4|y mssse
15 Faika MI2-6H5 rocT 5915-70 | 2_|Gmeee %%
16 [aoka MI4-6H5 10CT 5915-70 |4 |67 Toios
Houj Sluem| g goiym | flogn  {fama
Paspaé . fum | Jwem | Jlucmod
Tpoll MpuBog vl ! i
H xoHmp. NeHmoyHozo koHbelepa
Ymé,

Puc. 6. Cnenudukanus k cOOpOUHOMY UEPTEXKY NPHBO/IA JJEHTOUHOTO KOHBEHepa
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17 [aaka MI6-6H5 rocT 5915-70 | 10 | anete 52
18 Wadba 10 657 rocT 6402-70 | 4 |gmeee &5
19 UWadba 14 657 1OCT 6402-70 | 4 |amere &t
%0 Wauba 16 65/ [OCT 6402-70 | 10 | e BT
77 Watba kocon 10 TOCT 10906-78 | 4 | samss
77 UWatba kocos 14 TOCT 10906-78| 4 | o ssm-os
23 , Pemenn A-2500 [OCT 12841
uem
Suem) _ pgoxym | fogn | flamd 2

Puc. 7. Crnenmduxarus k cOOPOYHOMY YEpTEKY MTPHBOJIA JISHTOYHOTO KOHBeHepa
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CbopoyHbe eguHuysl
11 Macnoykazament 1
Llemanu
2 Kopnyc pegykmopa f boli s
3 Kptwka pegyxkmopa 1 Lt b
4 Koneco 3yBuamoe g L
5 Ban 6ricmpoxogHulll j e
6 Bas muxoxogHHU ¢ [t
oy 15
7 Kptiwka ckBosHaa 1 lrocr 1417-85
8 Kpuwka eayxas ! Yo S i
9 Kpbiwka ckBo3Has ! Voct 1412-
10 Kpbiwxka 2ayxas i bfit
Haubosbuwee
1 Mpoxnagka peaynupoBouran | 4 | e
FocT 380-94
: Hauﬁoﬂbu{‘ze
12 Mpokaagka pezyaupoBouran | 4 | “or
rocT J80-94
Mamepuax
13 ﬂpomagka ! naposum
: rocT 45180
14 Kpenuka compobBozo omBepemus | 1 mo}',,g_gs
15 Omgywiuna 1 oot
16 Bmyska j Lamem 20
amepyan
17 lpoknagka 1 femotwaa
18 Mpoknagka 1 ﬁ%ﬁo‘
V] luemy @ gorm flogn | fjoma}
| Poypal JSum__ | Suem | Slucmol
[lpot Pegykmop uunuxgpuveckud | 1Y1 1 1 2
y on 20pU3OHMAbHEG NpAMO3ybbill
[ Jmf
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E & Obosnavenue HoumenoBarue | Koa (mﬂ)
CmargapmHuie u3genus
19 Goam H5~6g 25,58 T0CT 7796-70 | 4| &>
20 Goam MI0-6qxJ0.58 [0CT 7798-70] 24 ity wiso-2a)
21 Goum HO-6g%45.58 [OLT 779870 1 |aree
22 Gonm MIZ-6gx 85 [0CT 7798-70 | 6 | Smem
23 Touka MIO-6gH5 00T 5915-70 1 Lol
24 Fatra MIZ-6gH5 TOCT 5915-7006  \iet msi-ss
25 Wauba 8 65 10CT 6402-70 § 4 [Smoim sl
26 Wadsa 10 651 10CT 6402-70] 25 | Grasesr,
27 Wadsa 12 65 1OCT 6402-70(6 | Gmose.a2,
28 Lnowka 8x7x28 0CT 23360-78 | 1 Vo msc ss
29 Lnonra 10670 T0CT 23360-78| 1 iy toso-ss
30 Unorka 14<942 TOCT 23360-78 | 1 |roar osicss
311 Mauxema 1-30%52 TOCT 8752-79| 1
32 Maroxema 1-45%65 [0CT 8752-79) 1
33 Toguunvuk 306 TOCT 8338-75| 2
34 Togquiunruk 309 TOCT 8338-75| 2
lpobka crubraa 1
35 Mi6x1,5-6gx20 [OCT 1220266 |
36 limugm 6<30 10CT 3129-70 | 2 | onimsiss
Mamepuaiu
Macro M-—A-32 g
roCT 20799-88
[epmemuk YI—31 0.3
rocr 13489-79 Ke
Iman cepag NO-115 |93
rOCT 6465-76 Ke
Iman Macrocmoukan [19-223 03
rocT 14923-78 yie:
M 02-06.10.00 [
Msm] flucm| & goxym llogn. o : L
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INPHJIOKEHHE 2

Tabnuna 1
Hopwmansrsie mureitabie pasMepsr, MM (13 'OCT 6636-69)
Pannt Psapr Psabi
R, 10 Ry20 | Ry40 | R, 10 R, 20 R,40 R,10 | Ry20 | R, 40
8,0 8,0 40 40 200 200
8,0 8.5 40 42 200 210
9.0 9.0 45 45 220 220
9,5 48 240
10 10 50 50 250 250
10 10,5 50 53 250 260
[ 11 56 56 280 280
11,5 60 300
12 12 63 63 320 320
12 13 63 67 320 340
14 14 71 71 360 360
15 75 380
16 16 80 80 400 400
16 17 80 85 400 420
18 18 90 90 450 450
19 95 480
20 20 100 100 500 500
20 21 100 105 500 530
22 22 110 110 560 560
24 120 600
25 25 125 125 630 630
25 26 125 130 630 670
28 28 140 140 710 710
30 150 750
32 32 160 160 800 800
32 34 160 170 800 850
36 36 180 180 900
38 190
IIpumeuanue: Bo3sMOKHO HCIIONB30BAHNE pasMepoB 33, 45, 55, 65 a1 nocaaodHbIX MECT
1O NOAWHITHUKH Kau€HHUSL.
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Puc. 1. KoHiBI BAJIOB KOHWUYECKHE

Tun 2

i

Tabnwuna 2

KoHusl Ba10B KOHHYecKHe ¢ KoHYCHOCTBIO 1:10 (m3 TOCT 12081-72), mm

HomuHane-
HBLH AHaMeTp h I dy (dep)
dl b fi ! el
Henonxvenne
I Tun| 2 TN
| 2 | 2 | 2
10 - 925 - - - -
23 - 15 - M6
11 - 10.25 - 2 2 12
12 - 11,10 - = 2 1.2
30 - 18 - MB*]
14 - 13,10 - 3 3 1.8
16 - 14,60 152 3 3 1.8
18 - 40 28 28 16 16,60 17.2 4 4 2.5 | M10*1,25
- 19 17,60 18,2 4 4 2.5
20 - 18,20 18,9 4 4 2.3
22 - 50 36 36 22 | 2020 | 209 4 4 25 | M12*1.25
= 24 2220 | 229 5 5 3.0
25 2290 | 238
- a0 42 42 24 5 5 3.0 MI16*1.5
28 2590 | 268
- 30 27.10 | 282 5 3 3.0 M20*1.5
32 - 2010 | 302 [§] §] 3. M20*1.5
- 35 80 58 58 36 | 32,10 | 332 6 6 35 M20%*1.5
36 - 33,10 | 342 [§] [§] 3.5 M20*1.5
—~ 38 35,10 | 362 6 6 | 3.5 M24*2
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Oxonuanre Tadm. 2

40 - 3590 | 373 10 8 5.0 M24*2
- 42 3790 | 393 10 8 5,0 M24%2
45 - 4090 | 423 12 8 5.0 M30%2
- 48 110 | 82 | 82 54 | 43,90 | 4573 12 8 5,0 M30%2
50 - 4590 | 473 12 8 5,0 M36%2
- 55 50,90 | 523 14 9 | 55 M36*%2
56 - 51,90 | 533 14 9 | 5.5 M36%2

- 60 5475 | 565
63 - 57,75 | 59,5 16 10 | 6,0 M42%3

_ 65 5975 | 61,5

140 | 105| 105 | 70

- 70 64,75 | 66,5
71 - 635,75 | ©67.5 18 11 | 7,0 MA48*3

- 75 69,75 | 71,5

30 - 73,50 | 75,5
20 121 75 M56%4

- 85 78,50 | 80,5

170 | 130 130 | 90

90 - 83.50 | 855
22 14 | 9,0 Mo64*4

- 95 88,50 | 90,5
Mpumeuanne:  KoHIBI BATOB H3TOTORIAOT IBYX THMOB: | — ¢ HApYyHOH pe3ndoii, 2 — ¢

BHYTpeHHEH pe3b0oii; ABYX UCMONHeHWH: | — ANHHHBIE, 2 — KOPOTKHE.
r cus®
¢
—|------H o
¥
L

Puc. 2. Koniipl BaOB HHIMHAPHYCCKUC

Tadmmna 3

Konmer Banor munuaapudeckne, MM (13 ['OCT 12080-66)

/ /
d HcmonueHne v C d Hcnonnenne r c
1 2 | 2
20, 22 50 36 | 1.6 | 1.0 50, 55 110 82 | 25 | 20
25, 28 60 42 60, 70 140 105
32,36 30 58 2.0 1,6 30, 90 170 130 3.0 2.5
40, 45 110 82 100, 110 210 165

Mpumeuanns: 1. UcnonseHns koHNOB Banos: 1 — AnHHARIC, 2 — kopoTkue. 2. Iloms momyc-
k0B auamerpa d: npu o 10 30 mm — j6, ¢B.30 10 50 MM — 46, cB.SOMM — mb.
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Tabnuua 4

[lInonkwn npu3matnaeckpne (13 [OCT 23360-78), mMm

Henonsesme 2 Mcnonsenme 3

@%Q-%

Buecroq;acoxCx45 nonycmemxmmpamycucmpymemnn

d bl h | 1| 4 _ ¢ ¥AM A I
min max min max

Or6m08 2 2 1,2 1.0 0,08 0,16 | 0,16 | 0,25 6-20
Ce. 8m0 10 3 3 1.8 1.4 0,08 0,16 0,16 0.25 6-36
Ce. 1000 12 4 4 2.5 1.8 0.08 0,16 0,16 0,25 8-45
Ce. 120017 5 5 3,0 2.3 0,16 0.25 0,25 0,40 10-56
Ce. 17 mo 22 4] o 3,5 2.8 0,16 025 0,25 0.40 14-70
Cs. 22 no 30 8 7 4.0 3.3 0,16 0.25 0,25 0,40 18-90
Cs. 30 oo 38 10 8 5,0 33 0.25 040 | 040 | 0,60 22-110
Cs. 38 mo 44 12 8 5,0 3.3 0.25 0,40 0,40 0,60 28-140
Cs. 44 no 50 14 9 5.5 3.8 0.25 0,40 0,40 0,60 36-160
Cs. 50 no 58 16 10 6.0 473 0.25 0,40 0,40 0,60 45-226
Cs. 58 1o 65 18 11 7.0 4.4 0.25 040 | 040 | 0,60 50-180
Ce. 6510075 20 12 7.5 49 0.40 0,60 0,60 0.80 56-180

Mpumeuanns: 1. Pasmep /. B yka3aHHbIX Mpefenax NpUHUMATH U3 paja: 6, 8, 10, 12, 14, 16,
18, 20, 22, 25, 28, 32, 36, 40, 45, 50, 56, 63, 70, 80, 90, 100, 110, 125, 140, 160, 180. 2. Jonyc-
KAeTCA B TEXHHYECKH ODOCHOBAHHBIX CJIy4asX MPHMEHATb MEHBIIHE Pa3sMephl CCUEHMIT CTaH-
OapTHBIX LIMOHOK HAa Banax OONBLIMX AMAMETPOB, 33 HCKIKUEHUEM BBIXOOHBIX KOHLIOB BAJIOB.
3. OTknoHeHHs pa3MepoB WINoHOK W na3oe — no [OCT 7227-58. 4. B 3aBHCHMOCTH OT NMPHHSA-
Toti 6azbl 00paboTKH W H3MepPeHHs Ha pabouMX YepTexax yKasblBaroT pazmepbl: d + {1 WK
ana sana o — 1.5 TIpuMepbl 0003HaUEHHI LINOHOK!
ucnoanenust 1, pasvepanu b 16 Mm, A 10 MM, [ 50 mm:

HHnonka 16 x{0x50 TOCT 23360-78,
HCHOANCHUS 2! Hlnonka 2-16 x10 x50 TOCT 23360-78.
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Tabnuna 5

Konsiia mpyKWHHBIE YNOPHBIE MITOCKHE HAPYKHBIE IKCIEH TPHTHbIE
(u3 TOCT 13942-86) v kaHABKHU AJiA HUX, MM

d, MM 7-10 | 12-18 | 20-25 | 28-30 :128- 50-75
t%;g Otxnonenne o, MM |- 0,10(-0,12 | -0,14|-0,28 0_34 -0.40

Ucnonnenue kanagku ¢ yrinom 60° ykasaHo juis KOJeL, 3aKPEILISIOUUX Ha BALY IHaAMeTPoM o
NOALUMIMHUK WIIH N€Talb, HAPYKEHHbIE OJHOCTOPOHHEN HArPY3KOH

Kanaska I3 Konbuo
d ¢ Mux:

g + . J 2] o — . .
dv | B |ruax |Pmin] H Sl | dy | da| b | L|r[r=l] 13 |rsmax Cenp D

201186(1.4(0,1[21]1064011,2]182]121.812,013,2(3,0102] 2,0 [ 3, 1.0 | 0,80 290

22 120,6(1,4]0,12,1111700(1,2|120,2(24,2(2,0(3,2{3,0(0,2]1 20| 30 | 1.0 |0,80| 314

24 (22511,4|10,112,3[13680(1,2(22,1(26,3|12,013,613,010.2]1 2,0 [ 3,0 | 1,0 0,90 | 33,8

252351401 |23 [14260[1,2]23,1(27.3]2.0]3.6|3.0]0.2] 2,5 | 3,0 | 1.0 [0.90| 34,8

28126,5|1,4|0,123]16030]1,2]25,8{30,2(2,0(4,0(3,0{0,2] 25] 3,010 1,0 | 384

301285114 (10,1 123117210(1,21278(328(2.0(4,0{3,0{02] 25130 [10]10] 410

32130,2|1,4]0,1|2,7]121950(1,2|129,5(34,5(2,5(4,4|3,0(0,2] 30|30 (20| 1,1 | 434
341322114 0,1 [2,7]122360{1,2(31,4(36,8(2,5(4,4]|3,0/0,2( 3,0 [ 3,0 [ 20| 1,1 | 458

35133,0(1,9]10,2 13,0126 650(1,7|32,2|376(2,5(4,916,0{0,3] 3,0 30 [ 20| 1,2 | 472

36 (34,011,9]10,213,0127440|1,7|33,0(38,6(/2,5|4,9|6,0103]1 30 [30[20] 12 | 482

38 [36.0(1,9]02]3,0[29000[1,7(35.0{406|25[49|60[03| 30|30 20|14 ] 506
40[37,5]1,910,213.8[38960[1,7[36,5{42,5[2,5]5,5]6,0 3503020 1.4 53,0

o
(V]

42139,5|11,9(0,23,8|39980]1,7|38,5|44.712,5]5,5]|6,0 3.5(30120] 14 ] 560

)
"
[¥S)

45142,5]11,9] 0,2 |3,8]42920]11,7|41,5|48,1|2,5|5,5(6,0 3513012014 ] 594

48142,5(1,910,2|3,81|45860|1,7/44,5(51,7[2,5[5,5[6,0 35030120 14| 628
50(47,012,210,2 4,557 030({2,0]45,8|53,012,5]|6,0]6,0 40140 [20] 15| 64,8
52149,0(2,2|1 0,2 14,5(59380]2,0(47,8(55,212,5(6,0(6,0 40140 [20] 15| 670

-

551352,012,2]10.2145162510(2,0|50,8(586(2,5(6,0]6,0 40140 [20] L5 ] 704

58(55,012,2]0,2|4,5[66440|2,0(53,8/61,6/2,5(6,5|6,0 40140 (20| 1,7 | 73,6
60 (57,012,202 [4,5[68790]2,0[55,8/64,0/2,5[6,5]|6,0 40140 [20] 1,7 ] 758
65162,012,8/0,3[4,5(7467012,5|60,8|70,0/2,5(6,5|6,0 40140 [20] 17| 816

O‘O ‘OQO OJOJO
W W W W W] Ww

.

uO
N

70167,0|2,8]|0,3|4,5|80550(2,5/65,6(75,4|3,0|7,0|6,0 45140 |20 1,7 | 872

olc
IS

75172,012,8]0,34,5[86440(2,5/70,6{80,6/3,0{7,0]/6,0 45140 [20] 20| 928
78175,012,8[0,34,5[90000{2,5[73,5[84,1/3,0[{7,3]6,0 45140 [20] 20 ] 96,2
80176,5(2,8[0,35,3[107000(2,5|75,0|85,8(3,0|7,4|6,0 45140 (20] 20| 982
82178,512,8[0,3]5,3[]109000[2,5|77,0{88,2|13,0{7,6/6,0 45140 2020 ] 101
85181,513,4[0,3]5,3[114000(2,5[79,5[91,1|3,5[7,8[6,0 45140 2020 ] 104
88 184,513,403 |5,3[118000[3,0(82,5(94,5|3,5(8,0(6,0 45140 2022 | 107
90 186,513,403 ]5,3[121000[3,0(84,5(96,5/3,5(8,216,0/0,4| 45| 40 |[20] 22 | 109
Ipameuanne: [Ipumep 0003HAUCHHS YKCUCHTPHYHOTO KONMBLA ¢ OTKICHCHHEM OT TUIOCKOCTHOCTH

MO rpynme A Iid 3aKpeIuUIeHUA ICTAIH Ha Bay ¢ guaMeTpoM d = 60 Mum:
Koasyo AGO 1'OCT 13942-86,

\DO 3
s

uO
N

o
B

\DOJ
o

u&‘D
N
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Hma D=110- 150 mm Hna D =80 — 100 Mmm

Puc. 3. Kopnyca YM nomumnuaukos kayenus (w3 ['OCT 13218-80)

Tatnuua 6

Kopnyea tuma YM nomumnankor kauenus no [OCT 13218 3-80, pazmepst, MM
O6o-

3Haue- 2 b4 = i g o " = o o

we | 3| s | 3 28|22 | 28|24 |28 | 28| 27
kopriyca| =

D R0 85 90 100 |110 120 125 130 140 150
1, 100 105 110 |120 |130 145 150 155 165 180

d 9 1 3

d 13 | 17 | 22

i 8 | 10

ds 26 32 40

A 135 [140 [150 |165 [185 [210 [ 220 225 235 255

B 35 38 40 45 48 50 52 55
B 42 48 54 58

I 180 185 [195 [215 [235 | 260 270 280 205 315
=D 110 s |12s {135 |1ss [17s |1s0 |185 |195 | 210

2

/ 110|116 |128 |142 | 164 194 204 206 230

H 113 '250’ ,‘i"”’ 'f‘ 'f_f’ 1795 | 188 [1905 [1995 | 215
H, 58 63 68 72 80 92 08 102 110

h 19 22 24 26 32 34 | 35 40

r 75 80 85 -

" 11 12 125 =

Mpumeuanne: [pumep yenosuoro 00o3nauenua kopnyca tuna Y M, ncnonuenus 1,
D =90 Mm:

Kopnye YM 90 I'OCT 13218.3 — 80.
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Ma, S
mo (OET1IR18.07-81

Puc. 4. Kpeiiku TOPHOBBIE ¢ MAHIKETHBIM YIjIOTHEHWEM  auaMerpom jio 100 mm,
(v3 N'OCT 13219.5-81)

Tabnuua 7

Kpbitiks TOPIOBBIE ¢ MaHKETHBIM yIutoTHeHHeM auamerpom o 100 mwm,
(m3 ['OCT 13219.5-81), mMm

Oosnauenme | \ oy gneqs | MH 80#50 MH 00*50 | MHI00%55 | MHI00%65

KPbITEH
D 80 80 a0 100 100

s 45 50 50 55 65
d 46 51 51 56 66
D, 100 100 110 120 120
D, 65 70 70 80 90
oy 9 g 11 11 11
s 18 18 20 20 20
B 110 110 125 135 135
B 11 1 1 13.6 13.6
H 17 17 17 21 21
h 4 4 5 5 5
h 8] 5] 7 7 7
i 7 T 3 9 9
r 75 75 80 85 85
i ¥ 1 12 12.5 12,5

8.

Mpumeuanne: [pumep yenosnoro obo3HaueHHs HH3KOH TOPLOBOH KPBILIKH C MaHKETHBIM
yrnorHennem auamerpom D = 80 mm, dggyq = 45 mm: Kponara MH 80%45 T'OCT 13219.5-
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Puc. 5. KpbIku TOpLOBBIE ¢ MAHKETHBIM YIZIOTHEHHEM JIHAMETPOM
cepiie 100 mm (13 'OCT 13219.6-81)
Tabnuua 8

KpeIlk#n TOpPIOBBIE ¢ MaHKETHBIM YIZIOTHEHHEM quameTpoM cebimie 100 mm
(m3T'OCT 13219.5-81), mm

OBo3naue- 2 = z 2 = 2 & % =
HHUE KPBILLIKH §"¢. §E~ HE,E §“-:‘ %E %E §?} §*¢: §E"3
i e = g i = = - B R
D 110 110 120 120 130 140 140 150 150
. - 60 75 65 80 75 80 95 85 100
d 62 77 67 82 77 82 97 87 102
i 130 130 145 145 155 165 165 180 180
[ 85 100 a0 105 100 105 120 110 125
D 100 100 110 110 118 128 128 138 138
iy 155 155 175 175 185 193 195 210 210
el 11 11 13 13 13 13 13 13 13
dh 20 20 24 24 24 24 24 24 24
i 4 4 4 4 4 4 4 4 4
b 16,6
H 21 21 22 22 22 22 22 22 22
h 5 5 5 5 6 6 6 6 6
h 7 7 0 9 9 9 9 9 9
h 9 9 8 8 7 7 7 7 7
/ 3 3 3 3 3 3 3 3 3
5 18 18 19 19 19 19 19 19 19
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Jna D=110- 150 mm Jna D = 80— 100 mm
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e Ao OCT 112191781
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Puc. 6. Kpbliukn Topuoesie rnyxue Huzkue (3 ['OCT 13219.1-81
ulOCT 13219.2-81)

Tabnuiua 9

Kpbiiiku Topuossie rinyxue Huskue (u3 [OCT 13219.1-81
nI'OCT 13219.2-81), mm

OBozna- | o - o =) = v = e |e
ueHie i = & = - = = = = |=

KPBILIKH = = - - E E = = E E
D 80 85 90 100 110 120 125 130 140 150
Dy 100 105 110 120 130 145 150 155 165 180
I 72 78 80 90 100 110 116 118 128 138
1y - - - - 155 175 180 185 195 210
B 110 115 125 133 - - - - - -
d 9 9 11 11 11 13 13 13 13 13
d 18 18 20 20 20 24 24 24 24 24
n L 4 4 4 4 4 4 4 4 4
H 13 13 16 16 16 17 21 21 21 21
h 4 4 -, 5 5 5 5 6 6 6
n 6 6 7 7 7 9 9 9 9 9
I 3 3 4 4 4 3 7 6 6 6
/ 8 8 10 10 10 10 14 14 14 14
8 5 3 6 4] 6 fi 7 7 7 7
r 75 75 80 85 - - - - - -
r 11 11 12 12 - - - - - -
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Mamnoketsl pe3uHoBbie apMupoBanHble 114 Banos (1'OCT 8752-79)

Tabnuua 10

Tan 1 D Ilpumep Manxcemnl
|« > muna 1 ons eara
q d=30mm, c BiM
- : duamempom D, 52 mm
U3 pesunvi spynnvi §.
Maroxema 1-30x52-1 F'OCT 8752-79
I'pynna Pabouas Temepary- Oxpy»KHas CKO-
Pe3HHbBI cpena ]3?:’ pocts, M/c, e Honee
i MuHepanbHbIe MAcia, He COAEpIKaLHE CepY -45..+120 10
Bona +4.. +100
MHHepaHbeIe Maciia C l’lpH(.‘,EI,HF(EIM]/Ij BBI3BIBAIO- 230 +120
2 WMy HadyxaHe pe3uH rpynibl | 10
Macna 1t rHDOWAHBIX Nepenay 30,4100
Bona +4..+100
3 MuHepanbHBIC MACTA, HE COOCPIKALLHE CCPY -30..+120 0
Bona +4.. +100
4 MuHepanbHbBIC Macla BCEX THITOB. 45 4150 20
JH3enbHoe TOIIMBO
PAZMEPDI, mm
d D n ha d D n ha d D h ha
30 45 10 14 | 44 | 68 10 14 60 85 10 14
30 47 10 14 | 45| 62 10 14 62 80 10 14
30 50 10 14 | 45| 65 10 14 62 82 10 14
30 52 10 14 | 45| 70 10 14 62 85 10 14
32 45 10 14 | 48 | 65 10 14 62 90 12 16
32 50 10 14 | 48 | 72 10 14 63 90 10 14
35 47 10 14 | 50| 70 10 14 65 90 10 14
35 50 10 14 | 50| 72 10 14 65 95 10 14
35 55 10 14 | 50| 75 10 14 67 90 12 16
35 57 10 14 | 50 | 80 12 16 68 90 12 16
35 58 10 14 | 52| 72 10 14 68 95 12 16
36 52 10 14 | 52| 75 12 16 70 95 12 16
36 55 10 14 | 52| 80 12 16 70 100 12 16
36 58 10 14 | 55| 75 10 14 71 05 10 14
38 60 10 14 | 55| 80 10 14 75 100 10 14
38 62 10 14 | 55| 82 12 16 75 102 12 16
40 55 10 14 | 56| 80 10 14 80 105 10 14
40 58 10 14 | 58 | 75 10 14 85 110 12 16
40 60 10 14 | 58 | 80 10 14 90 120 12 16
42 62 10 14 | 58 | 82 12 16 92 120 12 16
42 65 10 14 | 60| 80 10 14 100 | 125 12 16
44 62 10 14 | 60 | 82 10 14 105 | 130 12 16

225



IHecTurpannsie railku HOPMAJILHOH TOYHOCTH

Pazmepsi, MM

TOCT 53915-70 T'OCT 5916-70
Henonnenne | Henonxenne 2 Henonuwenne | Menonnenwe 2
3n
[ q
) i W s
5

Puc. 7. [llecTurpanubie raiki HOPMAITBHOM TOYHOCTH
Tabnuua 11

[IecTurpanHsie railku HOPMa/ILHOH TOUYHOCTH

Pen6ad|2][25|3 | 4 |5 6 8 | 10121620 24]30]36]42]48
,_%“E Zlo4{045(05]07 (08|10 [125| 15 175 2 25| 3 |35| 4 |45] 5
= %‘Eg | -{-|os]oso7s| 10125125/ 1,5|1,5] 2|23 ]|3]3
S |4|5 (55| 7|8 |10] 13|17 |19|24]30|36]|46|55]|65]|7
DTKIOHEHME =03 -0.36 -0.43 -0.52 -1.0 -1.2
S| 1214 |17 2227|3241 ]50]60]70
DTKAOHEHHE B il i I - - -0,43 -0,52 -1,0 -1.2
D [44]55] 6 | 7.7 |88 [109]1a2] 18,7 [20,9]26,5]33,3|39.6/50,9]60.872,1]83.4
Dr || - | =] = | = | = [13,1]15,3 [18,7]24,3]29,9] 35 |45,2]55,4[66.4|77.7
H 5|65| 8 | 10| 13|16 1924293438
prknonend | | | | [0.75 20,90 1,10 1130 11,68
H, [12]16(20]25|3 |45 6 | 7|89 |10]12]14]16]18
DTEIOHEHHE 04 0,75 -0,90 -1.1

Npumeuanne: [Ipumep obo3HadeHna raiikn ucnonHenns 1, pHamerpom pessbei d = 12 MM, ©
KpynHbIM marom pessdsl ¢ nonem aonycka 7H, knacca npounocTn 5, 63 nokpermis:

Iaiika M12.5 TOCT 5915-70;

TO e, HCTIOMHEHHA 2, C MENKHM Wwarom pe3sOwl ¢ nonem gonyceka 6H, knacca npoywnocty 12, n3
cranu 40X, ¢ nokperriem 01 TONWMHON 6 MEM!

Iafika 2M12%1 25 6H.12 40X 016 'OCT 15522-70
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Puc. 8. 111aii0bl CTONOPHBIE C HOCKOM

Tabauua 12
1aiioe cTonopHeie ¢ HockoM (W3 'OCT 13465-77)

e di B | H | E L | &5 B,
b (npea. | npen. or (npen eI OT (npen IHERS
= 'Z A, pei. OTKIL [PC; g r | m A | TPeL OTKL pt: 1 R | 1000 wr.
= | OTKI. h14 CII-IE.;l. 10 j,15 OTKI. §p
S YnoHp)| "™ 1o j,15) s no h14)
3 3,2 5.5 4 3 025 75 | 45 24 0,124
4 4.3 7 5 6 05(05]105)03 | 85 3.5 24 0.166
5 5,3 8 6 1.5 0,3 10 7 3.4 I 0,232
6 6.4 L o 0.8105]0,5 13 | 73 34 0,524
8 84 14 9 11 10(065] 1 (03 |125]| 85 34 1.061
10 | 10,5 17 10 13 101121 1 14 10 4.4 1,468
12 13 19 12 15 16 12 4.4 1.667
(14) 15 22 12 17 10 (1,2] 2 18 12 44 2051
16 17 24 15 20 20 15 5.4 1.6 2,579
(18) 19 27 18 22 12| 2 24 18 6 b 3.363
20 21 30 18 24 01,2 2 |04 | 24 18 6 3.888
(22)| 23 32 | 20 25 1.6] 3 26 20 7 4.307
24 25 36 | 20 28 1.0 26 20 7 1.6 | 5,359
(27| 28 41 24 30 16 |16 3 28 22 8 2 11,03
30 31 46 | 26 32 1.6 32 25 11 2 13,76
36 37 55 | 30 38 38 30 11 19,76
42 43 65 | 36 42 162 4 (05| 44 36 11 2 27,17
48 30 75 | 40 30 S0 40 12 40,23
Mpumeuanue: [pumep obo3HaveHns cronopHoi waiids ¢ anamerpoym pessdsl 10 MM, 13 mare-
puana rpynnst 01, ¢ nokpeitHem 01 Tomuuuoi 6 Mem:
[Haiida 10.01.016 ['OCT 13463-77:
TO #E C NPeleIbHbIM OTKJI0OHEHHEM 110 B2, W3 mareprana rpynnst 01, ¢ nokpeitiem 05:
[aiiGa 10.B,:.01.05 'OCT 13465-77.

Puc. 9. IlepexoaHeie y4acTKH Baja B BHAE ranreiei
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Tabauua 13

Paszmepsl rajreieid nepexo/iHblX Y4acTKOB BaJIOB

12...19

20...28

30...48

50...75

80...125

130...180

190...320

r

1

1,6

2

2.3

3

4

5

R} C]

1,6

2 2.5

3

4

5

6

IIpumeyanue: [lepexo/HbIe YHaCTKH BaJIOB BBITIOJIHAKOT B BUJIE TITEICH /U CHUMKE-
HUSl KOHLIEHTPALUMHK HANPSHKEHU I (MOBBIIIEHUSA YCTAIOCTHOM MPOYHOCTH).

Tabnuua 14
Pa3Mephbl 110caIouHbIX MECT MOIIIUITHUKOB KaueHHus, MM
0,5 1 1.5 2 2.5 3 3.5 4 5
r, Menee | 0,3 0,6 | 1 1.5 2 2 2.5 3
h, bonee | 2.5 3 3.5 4,5 ) 6 7 9

Ilpumeuanue: BoicoTa /4, €ciiM YCTYI CIYIKHT U1 OCEBOI (PUKCAIIMK NOAIUITHUKA,
JIOJKHA OBITh MEHBINE TOMIIUHBI BHYTPEHHETO KOJIBIA MOJIIUITHUKA HA BEJIMYHUHY,
JIOCTATOUYHYO JUISl PA3MELLEHMS JIANOK ChEMHHMKA NIPH IEMOHTAKE.

b b

ror o F

K\ k

S kS S =
a 7]

Puc. 10. KanaBku a5s BeIX0a MITH(OBATBLHOTO KpyTa:
a, 6 — s maudoBaHusl UJIUHPUIECKON TOBEPXHOCTH Bala;
6 — JUIsl LM OBAHUS LUIMHIPUYECKON NOBEPXHOCTH U TOPLIA YCTyNa

Tabauna 15

Pa3mepbl KaHABOK TSl BBIX0/1a MITH(POBATBEHOTO KpyTa, MM
d 10...50 50... 100 Cabiie 100
d, d— 0,5 mm d —1 MM d—1mm
b 3 5 8: 10

0.25 0,5 0,5

r | 1.6 2:3
Fi 0.5 0,5 |

Ilpumeuanue: Kanapku Ans BbIXoja man(oOBaIbHOTO Kpyra BbI3bIBAIOT 00JI€€ BHICOKYH) KOH-
LEHTPALHMIO HAaNpsKeHWid, yem rantenu. [lepexo/ibl TakiMH KaHABKaMH MO3TOMY BBITIOIHSAIOT
MpH 3HAYHUTETBHOM 3arace MpoYHOCTH Bana. J1s UCKIIOYEHHUs OCEBBIX 3a30pOB JUTHHY M0CaI04-
HOT'O YYaCTKA BA/ld BbIMOJIHAKT HECKOJIBKO MEHBLIE JUIMHbI CTYITHLBI HACHKUBAEMOMN JETaAIIN.
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Puc. 11. dackw (a), CKOCH (6) B TIepeXOaHbIE YIACTKH (6)

Tabnuua 16
Pa3mepsl (pacok v CKOCOB
d, MM 30..45 45..70 70...100 100... 150
C, MM 2 2.5 3 4
a, MM 3 5 5 8
0, Tpaj 30 30 30 10

Mpumeuanue: /{ns ynoOCTBa MOHTa)Ka y4acCTOK BaJjia MO MOCAAKY C HATATOM JOJKEH UMETh
ckocel U (acku. Ecam yuacTok Bajla He MMEET YIOPHBIX OYPTHKOB, TO €ro AHAMETP PEKOMEHIy-
0T IPUHUMATh Ha 5 % MEHbIIIE MOCATOYHOTO AHAMETPA.

T I

T IT

Puc. 12. KanaBku 114 BbIX0a pe3b00HAPE3HOr0 HHCTPYMEHTA

Tabnuua 17

Pa3smepsl kaHaBOK pa3HBIX THIIOB LTS BBIXO/A Pe3b00HAPE3HOT0 MHCTPYMEHTA
1 MO/ A3bIY0K CTOMOPHOM MHOTOJIamuaToM maiobl, MM

Mar Tun [ Tun 11
pe3bObI b . b . d,
1,0 3.0 1,0 3.6 2,0 d—1,5mm
1,25 4,0 1,0 4.4 2.5 d— 1,8 mm
1.5 4.0 1.0 4.6 25 d—22 mm
1.75 4.0 1.0 5.4 3.0 d—2.5um
2,0 5,0 1.5 5,6 3,0 d—3,0 MM
Ipumeuanne: Y kanaBok tuna | paamnyc ckoca r; = 0,5 Mm.
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NPHJIOKEHUE 3

PexomMengarim 1o BpIOOPY MaTepyualioB W YIPOUHSONIEH TepMUIecKoH oOpaboTkn
JUISL HEKOTOPBIX ASTANIEH MAIlIH

Hetanu Knacc cranu Mapkxka cranei MeToab! yOpoUHe-
HHS
3ybuateie  Kojeca, | YaydinaeMbie 40.45,40X, YayuineHue
BAJIbI, MIeCTePHH, | (cpedneyerepoducmere 30XI'CA, 45X, (3akanka + BBICO-
ocH, GIAHLBL CTy- | HUZKOTCSUPOBATINbIE 40XH, 40X DA, KHH OTITYCK)
MUUEBL, NONYMY(PTbI WAl Y2aepoOUcHvIe) 40XH2MA
3ybuarsie koneca, Lementyembre 15,20, 15X,20X, IemenTtaums (Mau
LIECTePHH, BaJibl, (nuskoyzaepoducmore [8XTT,25XTT, HUTPOLIEMEHTALA)
ocH, HUKOACCUPOBAHHBIC JOXTT 25XTM, + 3akanka
Ul y2aepoducmmie)
25XTHM,25XFHMT, | Huskuii oTnyck

12X2H4A,15XTH2TA
20XH3A, 20XZH4A

H Ip.
Ynpyrue sneMentsl: | PeccopHO-npyxuHHbIE 50, 55, 65, 65T, 3akanka + cpen-
NPYXUHHbIE WaHObL, | (cpedueyeiaepoducmnie 50C2, 50I'PA HHI OTIYCK

CTOMOPHBIE KOJNbIIA,
TapeapdaTble Npy-
JKHHBI

HUSKOACSUPOBAHHBIE
AU y2aepooucmere)

JleTanu noaIIHMOHN-
KOB:

MIapHKH, KOMbLIA, Po-
JIMKH

IMMapyuKOnOUIMITHHKO-
BEIC
(6bICOROY2ACPOIUCINBIC
Huskouezupoeanmvie)

IITX15, HIX15CT

Jaxanka + HU3KHHA
OTIIYCK

Kpenexueie neranu: | Yiaydimaemele 35,40, 45 ViyauieHne
DONTBI, BUHTBI, (cpedneyerepooucmuore) (3akanxa + BbICO-
wTUThl, raik, KM OTNYCK)
npoOKH, BTYJIKH,

KPIOKH H JIp.

OTBETCTBEHHBIC TSI- | YIydIlagMbIe 38XH3M®DA, Y nyuiieHue
KENOHATPYKCHHBIE (cpedneyeaepodiucmere 36X2ZHMODA, (3akanxa + BbICO-
OeTamH: TI3KOTC2UPOCANNILIE) 34XH3M KM OTITYCK)

3yO4aTbic Koseca,
BaJIbl, OCH U I].

lecTepHu, YEPBAKH,
OIOPHEIC MLCHKYU Ba-
10B, 3y04arble Mmyd-
Thl H BTYJIKH

YnyJiaeMeie
(cpedneverepoducmete
HUBKOACSUPOBAHHBIE)

45, 40X, SOXDA,
S0XM u 1p.

[NoBepxHoCcTHAS
3aKaJjKa [Py HH-
Ay KLLHOHHOM Ha-
rpese + HU3KHUHA

OTIYCK
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INPUJIO’KEHHUE S

[1lapukoBbie paauansHeie oaHOpaaHbie noamnHukH (I'OCT 8338-75)

Pl e Y DKBHBATSHTHA HATPY3KAa:
8 Junamuveckas
Homt7 o | o | o rmmsine
’ > ’ P=056VE, + YF,
0,056 Q,ZG 1,71 npu F,/(VE,) > .
0,084 0.28 1,55
¥ % O=_“ 0,30 1.45 Cmamuueckas
N 0.17 0.34 1,31 P, =F,
o 0.28 0,38 115 Po <= 0,6Fr A 0"51;10
J 0,42 0,42 1,04 npu P, < F, npuaumars P, = F,
0,56 0,44 1,00
Tabmuua 1
T Pasmepbl, MM Basosasi rpy3onoabeMHocTb, kKH
e —— d D B 5 ,HHH&MgIIBCKaSI crangIeCKaﬁ
Ocobonerkas cepus
10 26 8 0.5 4,62 1,96
12 28 8 0.5 5,07 2,24
20 42 12 1.0 9.36 4.5
25 47 12 1,0 11,2 5,6
30 55 13 1,5 13,3 6,8
35 62 14 1.5 15,9 8,5
40 68 15 1.5 16,8 9,3
45 75 16 1.5 21,2 12.2
50 80 16 1.5 21,6 13,2
5 90 18 2.0 28.1 17.0
60 oh 18 2,0 29,6 18,3
Jlerkas cepus
204 20 47 14 1.5 12.7 6,2
205 25 52 15 1.5 14,0 6.9
206 30 62 16 1,5 19.5 10,0
207 35 72 17 2 25,5 13,7
208 40 80 18 2 32,0 17.8
209 45 85 19 2 33,2 18.6
210 50 90 20 2 35.1 19.8
211 59 100 21 2.5 43.6 25,0
212 60 110 22 2.5 52,0 31,0
Cpemusas cepus
304 20 32 15 2 15,9 7.8
305 25 62 17 2 22.5 11.4
306 30 72 19 2 29.1 14.6
307 35 80 21 2.3 33,2 18,0
308 40 90 23 2,5 41,0 22,4
309 45 100 25 2.5 52.7 30,0
310 50 100 27 3 61.8 36,0
311 55 120 29 3 71,5 41,5
312 60 130 31 3,5 81,9 48,0
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[lapukoBBIe pagHanbHbIE OTHOPSITHBIE TIOAIIHITHAKH C 3aIMHTHBIMH ITaiOaMHu

(no TOCT 7242-81)

Tun 60000

8

-

r

N

/.L'

A

r

——

Tun 80000
8

r

——I—-—-

N

Tabnuua 2
OBosauckue mo- Pasmeper, MM bazosast rpyzonoasemuocts, kH
ITHITHUKA
60000 | 80000 d | D | B | v JMHAMHYECKAS | CTATHHUCCKAS
Ocobonerkas cepus

60104 80104 20 42 12 1,0 9,36 4.5

60106 80106 30 55 13 1,5 13,0 6,8

60107 80107 35 62 14 1,5 15.9 8,5

60108 80108 40 68 15 1.3 16,8 9.3

Jlerkas cepusa

60204 80204 20 47 14 1,5 12,7 6,2

60205 80205 25 52 15 1,5 14,0 6,95

60206 80206 30 62 16 1.5 19.5 10,0

60208 80208 40 30 18 20 30.3 17,0

60209 80209 45 85 19 2.0 33,2 18.6

60212 80212 60 110 22 2,5 52,0 31.0

[TomIUIMHUKH [ApUKOBbIE PaIHATIBHBIC OTHOPAIHBIE CO CTOTIOPHOH KAHABKOH
Ha HapykHOM KonbLe (I'OCT 2893-81)

y 8
T Y
.
S,
A
<=
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Tabmuua 3

Obo3HaueHne PR, W bazoBast rpy30noabeMHOCTD,
NOAUITHUKA ’ kH
dlolelon a c . D, ﬂHHaM(If‘leCKaﬁ CTaTi;ilBCKaSi
Jlerkas cepust
50204 20 | 47 | 14 |446(245| 1.3 | 1,5 |52,7 12,7 6,2
50205 25 | 52 | 15 | 49,7 15 | 57,9 14,0 6,9
50206 30 | 62 | 16 | 59,6 1,5 | 1,5 | 67,7 19,5 10,0
50207 35 | 72 | 17 | 68,8 2 |78,6 25,5 13,7
50208 40 | 80 | 18 [ 76,8 3,25] 1,9 2 |86,6 32,0 17,8
50209 45 | 85 | 19 | 81,8 2 91,6 132 18,6
50210 50 | 90 | 20 | 86,8 2 196,6 35,1 19,8
50211 55 | 100 | 21 | 96,8 2,7 | 2,5 [106,5 43,6 25,0
Cpennsisi cepust
50304 20 | 52 [ 15 [49,7(2,45| 1,3 | 2 |57.2 15,9 7.8
50305 25 | 62 | 17 | 59,6 2 |617 23 11,4
50306 30 | 72| 19 | 68,8 1,9 2 |78,6 29,1 14,6
50307 35 | 80 | 21 | 76,8 3,25 2,5 | 88,6 33,2 18,0
50308 40 | 90 | 23 | 86,8 2,7 | 2,5 | 96,5 41,0 224
50309 45 [ 100| 25 | 96,8 2,5 [106,5 52,7 30,0
50310 50 | 100 | 27 (106,8 3 |[116,5 61,8 36,0
50311 55 1120 29 (115,21 4,05 | 3,1 3 (1297 71,5 41,5

[ToAIMMUIMTHUKY IAPUKOBBIE PaiHATbHBIE CHEPUUECKUE ABYXPSIHbIC
(n3 'OCT 28428-90)
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Tabnuna 4
[ToAmMITHAKY TAPHUKOBBIE PaTHAIIbHEIC C(HEPHUECKHUE TBYXPSIHBIC
(u3 TOCT 28428-90)

Pasmepsl, MM TpysounIEey- PacueTHbie mapameTpsl
O0Go3HaueHHe HOh L — —
d D B y C C e FyF<e FoF>e ¥,
r Or x|l v [ xJr !
Jlerkas cepus
1204 20| 47 | 14 | 1,5| 10,0 345 0,27 231 3,57 | 2,42
1205 25 | 52 (18|15 | 122 44 0,27 232 3,6 | 2,44
1206 30| 62 [ 16 | 1,5 15,6 6,2 |0,24 2,58 3,99 | 2,7
1207 351 72 | 17| 2 16,0 6,95 | 0,23 2,74 4,24 | 2,87
1208 40 | 80 | 18 | 2 19,3 88 (0,22 2.87 444 | 3,01
1209 45 | 85 | 19| 2 22,0 10,0 | 0,21 2,97 46 | 3,11
1210 50 | 90 | 20 | 2 22,8 11,0 (021 | 1 [3,13]0,65]|4,85]3,28
1211 55 (100 | 21 | 2,5| 270 13,7 | 0,2 3.2 50 |339
1212 60 | 110 | 22 | 2,5 | 30,0 16,0 | 0,19 3.4 5,27 | 3.57
1213 65 | 120 | 23 | 2,5 | 31,0 17,3 |0.17 3.7 5,73 | 3,88
1214 70 | 125 | 24 | 2,5 | 34,5 19,0 | 0,18 3.5 543 | 3,68
1215 75 | 130 | 25 | 2,5 | 39,0 21,6 | 0,18 3.6 557 | 3,77
1216 80 | 140 | 26 | 3,0 | 40,0 236 | 0,16 3.9 6,10 | 4,13
Cpennsis cepust
1304 20 | 52 | 15| 2 12,5 44 10,29 217 335 | 227
1305 25 | 62 | 17| 2 18,0 6,7 |0,28 2,26 3,49 | 2,36
1306 30| 72 | 19| 2 Z1.2 85 0,26 2,46 3,80 | 2,58
1307 35| 80 | 21|25 250 10,6 | 0,25 2,57 3,98 | 2,69
1308 40 | 90 | 23 | 2,5 | 29,0 12,9 10,23 2,61 4,05 | 2,74
1309 45 1100 | 25 | 2,5 | 38,0 17,0 | 0,25 2,54 3,93 | 2,66
1310 50 | 110 | 27 | 3 41,5 193 [ 024 | 1 |[2,68]0,65]|4,14 280
1311 55 12029 | 3 51,0 24,0 | 0,23 2,70 417 | 2,82
1312 60 | 130 | 31 | 3,5 | 57,0 280 |0,23 2,80 433 | 2,93
1313 65 | 140 | 33 | 3,5 | 62,0 31,0 | 0,23 2,79 431 (292
1314 70 | 150 | 35 | 3,5 | 75,0 37,5 0,22 2,81 4351295
1315 75 | 160 | 37 | 3,5 | 80,0 40,5 | 0,22 2,84 439|297
1316 80 | 170 | 39 | 3,5 | 88.0 450 | 0,22 2,92 4,52 | 3,06
Mpumeuannn: 1. KoadduunenT cratuyeckoii paanansHoii Harpy3kn Xo = 1. 2. Tlpumep
obo3Ha-uenns nogmunHauka 1210: «[Tommunauk 1210 TOCT 2842890».

PonukoBbie paguanbHbie OJHOPSIAHBIC MOAIIUITHUKE ¢ O0UKOOOPa3HBEIMU
pomukamu (I'OCT 24954-81)
8 :

s
LS

L.!_\

P W
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Tabmuma 5

_ bazosas
Obosnatenne Pasiepss M Ipy3010beMHOCTD, KH.
MOOIIHITHHKA

d D B r IUHAMHYECKAs | cTaTHyeckas
3043301 12 37 19 1,5 9.4 2.6
304702 15 42 21 1,5 9.6 2.8
3043304 20 52 22.2 2,0 12,5 3.7
3043305 25 62 254 2.0 17.8 6,0
3043306 30 72 302 2.0 21,2 Ay
3043307 35 80 349 2,5 25,1 9.8
3043308 40 90 36,5 2.5 29.6 12,2
3043309 45 100 397 2.5 37,7 15,9
3043310 50 110 44 4 3,0 43,6 17,5

PosmkoBbie KOHMUECKHE OJTHOPSIHBIE TTO/IIIUITHUKH

T DKBUBaAJICHTHAA JUWHAMHYCCKaA HArpyska
R e 200 no TOCT 18855-94
- T P =VE. mupu F,/(VF.)<e, Torma
“}: X=LY =0

P =04VF, +YF, npu
EJVE,)>e, X =047 =04ctga;
npu ¢=151tga

Tabnuua 6

e Pasmepsl, Mm HGHAT TG DaKTOpBI HArPY3KH
YyeHHE MoABLEMHOCTb, KH

moawMn- | | 7 B 4 | p | AMHAME- | CTATHYE- 5 % Y,
HHUKA yeckas (.| ckas C,,

Jlerkas cepus (o0 = 12...18°)
7204 20 | 47 | 15,25 1,510,5 21,0 13,3 0,36 | 1,67 | 0,92
7205 | 25| 52 | 16,25 1505 240 175 | 036 | 1,67 | 0,92
7206 30 [ 62 | 17,25 |14 15(1213| 1,5 (0,5 31,0 22,0 0,36 | 1,64 | 0,90
7207 351 72 | 18,25]1617(14 15| 2,0 | 0,8 38,5 26,0 0,37 | 1,62 | 0,89
7208 40 | 80 | 19,7520 19|16 16| 2,0 | 0,8 46,5 32,5 0,38 | 1,56 | 0,86
7209 45 | 85 120,7512121|17 18/ 2,0 | 0,8 50,0 33,0 041 | 1,45 | 0,80
7210 5090 |121,75| 23 | 19 [2,0]0,8 56,0 40,0 0,37 | 1,60 | 0,88
7211 55 | 100 | 22,75 25108 65,0 46,0 041 | 1,46 | 0,80
7212 60 | 110 | 23,75 25108 78,0 58,0 0,35 | 1,71 | 0,94
Cpennstst cepust (o = 10...14°)

7306 30 | 72 | 20,75 20108 43,0 29,5 0,34 | 1,78 | 0,98
7307 35180 [2275] 19 | 17 | 2508 54,0 38,0 0,32 | 1,88 | 1,03
7308 40 | 90 | 25,25 | 21 18 [251]0,8 66,0 47,5 0,28 | 2,16 | 1,18
7309 45 | 100 | 27,25 |23 26{2022| 2,5 | 0,8 83,0 60,0 0,28 | 2,16 | 1,19
7310 50 | 11O | 29,25 |29 29|23 25( 3,0 | 1,0 100,0 755 031 | 1,94 | 1,06
7311 551120 31,5 | 31 | 27 (3,0]1,0 107,0 81,5 0,33 | 1,80 | 0,99
7312 60 | 130 | 33,5 35112 128,0 95,5 0,30 | 1,97 | 1,08
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Oxkonuanue Tad. 6

Cpeanstst mupoxast cepust (o0 = 11...15°)

7606 | 30| 72 [28.75| 29 [23.0]20]0.8] 63.0 51.0 | 032188 [ 1.03
7607 | 35| 80 |32.75| 31 |270]25]0.8]| 760 61.0 | 030|203 | L11
7608 | 40| 90 |3525| 33 |285|25]08]| 900 67.0 | 030 | 2.03 | L11

7609 | 45|100(38.25| 36 |31,0[25(08| 1140 90,5 | 029 | 2.06 | 1.13
7611 | 55|120| 455 |44,5|365(3.0 (1.0 160.0 140,0 | 0,32 | 1.85 | 1.02
7612 | 60 | 130 | 485 |47,539.0[35|12 | 1860 1570 | 030 | 1,97 | 1.08

Cpemusas cepus (o = 20...30°)

27306 | 30] 72 [2075] 19 | 14 [20]08] 35 206 | 072 ] 0.83 [ 0.46
27307 [ 35|80 (2275 21 | 15 |25]08| 45 29 0,79 | 0,76 | 0.42
27308 [ 40| 90 [2525| 23 | 17 |25]08]| 36 37 0,79 | 0,75 | 0,42
27308A | 40| 90 2525 23 | 17 |25(08| 693 54 0,83 | 0,72 | 0.40
27310 |50 | 1102925 27 | 19 |3.0]1.0| 80 53 0,80 | 0,75 | 0.41
27310A | 50 | 1102925 27 | 19 |3.0]1.0| 99 725 | 0,83 | 0,72 | 0,40
27311 | 55(120(3150| 29 | 21 [3.0|10]| 92 58 0,81 | 0,79 | 0.50
27312 | 60 |130(33,50| 31 | 22 [35[12]| 105 61 0,70 | 0,86 | 0.47

[ToANIAITHUKH POTMKOBBIE KOHWYECKHE OTHOPSIHBIE C YITIOPHBIM OOPTOM Ha
Hapy:kHoM KosbLe (I'OCT 27365-87)

kj—;;//z :‘\

~ 1 ]
S B =
© ?x; 14...16 °
Tabnuua 7
0O6o3Ha- ['pyvzonoapeMHOCTE, | DakTophl
Pasmepsl, MM )
qeHHe kH Harpy3ku

IO AT HTI-

d| D | Dy T B | C r| G5 Css e Y ¥
HUKA

67204 (20 47 | 51 [ 155 14 |12
67207 |35( 72 | 77 | 185 17 |15
67208 (40| 80 | 85 (20,0 20 |16
67510 [50] 90 | 96 | 25,023,520
67512 (60| 110|117 | 30,0 | 28 |24
67513 |65]120]127 33,0 31 |27

15005] 191 [ 133036 | 1.67 | 0.92
353 | 263 | 0.37 | 1,62 | 0.89
424 | 327 | 0.38 | 1,56 | 0.86
08| 3598 | 545 | 042 | 1.43 | 0,78
5.5 84 | 756 | 0,39 | 1,53 | 0.84
109 | 989 | 037 | 1.62 | 0.89

NN R R WS
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PonukoBsie paguanbHbIe MOANIMITHAKE ¢ KOPOTKHUMH
uunuHapuueckumu poinukamu (I'OCT 8328-75)

B 8

o
NN\ T

o
S 5
Al = .
Tun 2000 Tun 32000
Tabnuma 8
Obo3Hauenue
Pasmepsl, MM bazosas rpy3zonogbemMHOCTh, KH
NOALOIHITHHKA

2000 32000 d D B , ” I[HHB,M;{‘-IECK&H CT&TIZ‘T-IGCKEUI

Ocobonerkas cepus
2104 - 20 42 |12 | 1,0 | 05 8,9 47
2106 32106 30 | 55 | 13
2107 32107 351 62 | 14| 1,5 ] 08 17,9 7.8
2108 32108 40 | 68 | 15

- 32109 45 | 75 |16 | 1,5 | 1,0 31,4 17,6

2110 32110 50| 8 |16 | 1,5 1,0 30,8 17,6
2111 32111 551 90 | 18 | 20 | 1,5 34,7 23,6

Jlerkas y3kas cepust
2204 32204 20 | 47 [ 14| 15| 1,0 14,7 7,38
2205 32205 25 | 52 | 15|15 | 1,0 16,8 8,81
2206 32206 30 | 62 |16 | 1,5 | 1,0 224 12,0
2207 32207 35| 72 |17 | 2,0 | 1,0 31,9 17,6
2208 32208 40 | 80 | 18 | 2,0 | 2,0 41,8 24,0
2209 32209 45 | 85 | 19 | 2,0 | 2,0 440 25,5
2210 32210 50 | 90 | 20 | 20 | 2,0 457 27.5
2211 32211 55 | 100 | 21 | 25| 2,0 56,1 34,0
2212 32212 60 | 110 | 22 | 25 | 2,5 64,4 43.0
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Tabnuua 9

[[TapukoBeie paguanbHO-yTIOpHBIE OgHOPAAHBIe noAmMITHUAKK ([TOCT 831-75)

Ey/ Cy e Y OKBUBANIEHTHAS HArPy3Ka ICKH3
0,014 0,30 1,81 JMHaMHYecKas:
0,029 0,34 1,62
0,057 0,37 1,46 | P=VF, npu I, /(VF,) <e;
0,086 0.41 1,34 | P =045F, + YF, npu F,/(VF,) > e.
0,11 0.45 1,22
0,17 0,48 1,13
0,29 0,52 1.04 Craruueckas:
043 0.54 1,01 P,=F, P,=05F, + 047F,
0,57 0,54 1,00 npu P < F, npunumaror P, = F;
Ob6o3Hnauenue baszosas rpy3onoasemMHocTh, KH
O AUIHITHH KA Pazmepsr, MM IUHAMHU- | CTATH- | AUHAMH- | CTATH-
Tang, ueckas | ueckas | deckas | ueckas
36000 | 46000 o=12° o =26°
o= o= d D B 7 r 71 . N ,
120 260 (' r CDJ" ( r (‘ o
Ocobonerkas cepust
36104 - 20 | 42 |12 | 12 | 1,0 | 0,5 10,6 5,3 - -
36105 - 25 47 |12 | 12 | 1,0 | 0,5 11.8 6.3 - -
36106 | 46106 | 30 | 55 | 13 13 1.5 | 0,5 15.3 8.5 14.5 7.8
36107 - 35 62 | 14 | 14 1,5 | 0,5 19.1 11.3 - -
- 46108 | 40 | 68 | 15 15 1.5 | 0.5 - - 18.9 11.4
- 46109 | 45 75 | 16 | 16 1.5 | 0.5 - — 22.5 13.4
- 46111 | 55 90 | 18 | 18 | 2,0 | 1,0 - - 32,6 21,1
— 46112 | 60 | 95 | 18 | 18 | 2,0 | 1,0 — — 37.4 245
Jlerkas v3kas cepusi
36205 | 46205 | 25 52 [ 15 | 15 1,5 | 05 16,7 9,1 157 8.3
36206 | 46206 | 30 | 62 | 16 | 16 | 1,5 | 05 22.0 12,0 21,9 12,0
36207 | 46207 | 35 72 | 17 | 17 | 2,0 | 1,0 30.8 17.8 29.0 16.4
36208 | 46208 | 40 | 80 | 18 | 18 | 2.0 | 1.0 38.9 23,2 36.8 21,3
36209 | 46209 | 45 85 [ 19| 19 | 2,0 | 1,0 41,2 251 38.7 231
36210 | 46210 | 50 | 90 | 20 | 20 | 2.0 | 1.0 432 27.0 40.6 249
36211 | 46211 | 55 [ 100 | 21 | 21 | 2,5 1.2 58.4 342 50,3 31,5
36212 | 46212 | 60 | 110 | 22 | 22 | 2,5 1.2 AR 32.3 60.8 38.8
Cpeansist y3kas cepust
- 46306 | 30 | 72 [ 19 | 19 | 2.0 | 1.0 - - 32.6 18.3
- 46307 | 35 80 | 21 | 21 2.5 1,2 - - 42.6 247
36308 | 46308 | 40 | 90 [ 23 | 23 | 2.5 1,2 53,9 32.8 50,8 30,1
— 46309 | 45 | 100 | 25 | 25 | 2.5 1.2 - - 61.4 37,0
— 46310 [ 50 | 110 ( 27 | 27 | 3.0 | 1.5 - - 71,8 44.0
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[Iapukossie ynopusie nogmmmauky (I'OCT 7872-89)
d

Y
d -—[—-.
r % 2
2
= K
- . *| o N
<{ ] _
r . d,2d+02 Qr
D r j___ d> d+02
' D
Tun 8000 Tun 38000
Tadomuua 10
O06o3HaveHne Bazosas rpyv3o-
THIA [TOIIHII- Pasmepbl, MM 0 AbEMHOCTb,
HHKA kH
LT L d dz D H H1 a r h Ca C()“

8000 38000

Jlerkas cepust

8204 | 38204 | 20 15 40 14 26 4 15,8 30,6

8205 38205 | 25 20 47 15 28 1.0 4.2 20,4 41,0

8207 | 38207 | 35 30 62 13 34 5 31.6 68,0

6
7
8206 | 38206 | 30 25 52 16 29 7 4.8 23.0 47,2
3
9

8208 | 38208 | 40 30 68 19 36 5,2 375 79.9

8209 38209 45 35 73 20 37 9 5.7 3495 90,5
8210 38210 50 40 78 22 39 9 6,3 46,0 105.0
8211 38211 55 45 90 25 45 10 1.5 7.1 56,6 129.0
8212 | 38212 | 60 50 95 26 46 10 7.3 65.8 155.0
Cpemnsas cepus
8305 — 25 - 52 18 — — 5 25,7 499
8306 - 30 = 60 21 — — 6 32,9 67.9
8307 - 35 — 68 24 - - 1.5 7 40.8 85.0
8308 — 40 - 78 26 — - 7.6 51,3 109,0
8309 _ 45 | — | 85 | 28 | - - 82 | 592 | 133.0
8310 — 50 - 95 31 — - 9.1 71,0 164,0
8311 — 55 - 105 35 — - 10,1 92.1 2170
8312 - 60 - 110 35 - - 2.0 10,1 92.1 217,0
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[MTapukoBble pajinaibHO-YIOPHbIE MTOJULIMITHUKU C OJIHUM PA3BEMHBIM KOJIBIIOM
(I'OCT 8995-75)

Y
‘i
- TT <
r
- R
5 -H
.
Tabmuma 11
O6Go3HaueHie
TI{HaHHP?faLHI/IH ., b lslel o Macca, I'pysonogsemuocts, H
Tun Tun ‘ K IUHAMUYECKAs | CTaTH4YecKas
176000 | 126000 G G
176104 | 126104 | 20 42 0,088
: 12 /1,0 0,6 5550 2500
176105126105 25 | 47 | 0,102
176106 | 126106 | 30 55 13 | 0,148 14500 7880
176107 | 126107 | 35 62 14 0,196 14500 7880
176108 | 126108 | 40 68 |15 |15 1,0 0,243 17000 9720
176109126109 | 45 75 16 | 0,308 22500 13400
176110126110 50 80 | 0,334 22500 13400
176111 (126111 | 55 90 0,489 32600 17300
176112126112 60 95 18 0,522 37400 24500
176113 [ 126113 | 65 100 | 20 11 0,566 37400 24500
176114 (126114 70 110 | 20 | ’ 0,770 46100 31700
1761151126115 75 115 ' 0,813 47300 33400
176116 (126116 80 125 | 22 1,08 5600 40100
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[[TapukoBbie yIOPHO-PAIHAIbHbBIC IBYXPSAAHBIC TIOIITHUITHAKK
¢ yriom konrtakra 60° (F'OCT 20821-75%)

d — HOMUHAJIBbHBIH JHaMeTP OTBEPCTUs TYroro Koubla, di —

HOMMHAJIbHBIA THAMETP HAPYKHOH LMIMHIPHUYECKOHN IO- £y &
BEPXHOCTH TYroro Kojbla, /) — HOMUHAJIbHBIH HHAMETP "’T""_
HApPY>KHOH IMJIMHIPUYECKOH TMOBEPXHOCTH CBOOOIHOTO . \
Konblia; / — HOMUHalbHAs MOHTa)KHAs BBICOTA MOMALIMI- b
Huka, ' — HOMHHaJbHas LIMPUHA CBOOOAHOIO KOJbLA ] 7
noawunyuka; ('} — HOMHMHAIbHAS LIMPHHA TYroro KoJibLa '<\1 o ‘
NOITAITHAKA, 7] — HOMUHAJIbHAS KOOPIMHATA MOHTAXKHOM I e k.
(hackm cBOOOAHOTO KONBLA, 7' — HOMHUHAJIbHAS KOOPIUHATA < - 2
MOHT)KHOH (PacK TYroro KojibLa. = I B
11 .
IIpumeuanue. Yeprexx He onpenensieT BHYTPEHHIOK KOH- = H S
CTPYKLHIO MOJLIMITHUKA.
TabGauma 12
I'pyzonoabemuocTs, H
LOCAHIAEHAE d D H C Cy dy 7 ry | AMHaMH- | CTATHCTH-
MO TUTTHHKOB
ueckas C, | yeckas Cy,
173808 W 68 36 18 | 90 | 585 162000 134000
178908 | 42 1,5 | 0,3
178309 45 75 65 69500 150000
178909 | 47 5
178310 50 80 38 12| B 70 90000 193000
178910 | 52
173811 55 90 78 93000 208000
178911 | 57
178312 60 | 95 , 83 118000 260000
178912 | 62 4 22 | 110
173813 65 | 100 88 122000 280000
178913 | 67
178814 70 | 110 97 | 2,0 | 0,5 | 132000 310000
178914 | 73 48 24 120
178815 75 | 115 102 156000 360000
178915 | 78
178816 80
125 | 54 | 27 [ 13,5| 110 196000 450000
178916 | 83
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