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IlpeauciioBue

[Tpeanaraemoe yueOHOE MocoOHE MpeAHA3HAUEHO A1 CAMOCTOATENBHOIO BbIMOJIHE-
HUA KYPCOBOLO MPOEKTA U PAcYETHO-IPaPUyYeCKUX (KOHTPOJIBHBIX) PA0OT NO AUCLMILIHHE
"Jletanu MawuH 1 ocHOBbI KOHCTpyHpoBanua” (JMOK). Coaepskanune nocoOus coOTBETCT-
BYCT TpeOOBaHHAM [ OCYTapCTBEHHBIX 00pa3OBaTENBHBIX CTAHAAPTOB BEHICHICTO Tpodec-
CHOHANIBHOTO 00pa3oBaHuA N0 HanpaBneHusM "[loABWKHOH COCTaB JKENE3HBIX A0POT” H
"TpaHCNOPTHBIE MAIHHBI H TPAHCTIOPTHO-TEXHONOTHYECKHE KOMIUIEKCHL", "MexaTpoHuka”.
[Tocobue coorBercTByeT paboyel NPOrpaMMe Kypca U OCHOBHOM 3aJa4€ €r0 OCBOEHUA —
BHIPA0OTKE V CTY/ICHTOB HABBIKOB CAMOCTOSATE/IBHON Pa0OTHI U MPUHATHA MHKCHEPHBIX pe-
LIEHHH.

[Tocobre mpeaHasHaveHo AN CTYACHTOB KAK AHEBHOH, TAK W 3a09HOH (opm o0yue-
HUA [0 cneynanbHocTAM: "JlokoMoTHBRL", "Baronsl”, "Jnekrpuyeckuii Tpancnopt”, "My-
HUIMTATBHBIHA TpaHcnopT”, "CTPOUTETEHO-OPOKHBIC MAIMHBL" 1 "MexaTpoHHKka".

[IpenmaracMoe moCOOME MOTONMHACT YUYCOHO-METOJHYCCKUE MaTCpHaibl Kypca —
YYEOHWKH, KOHCTIEKT JTEKUHH, CTPABOYHHKH H aTackl KOHCTPYKIUH. [TpH 3TOM B mocoOwnn
BIEPBbIE 32 BCE BpeMs NPENOJABAHHA Kypca cOOpaHbl BOEAMHO BCE HEOOXOIMMbIE Cripa-
BOYHBIC JTAHHBIC, MIPHBC/ICHBI BCE MCTOMHKH Pacu€Ta, CIeyd KOTOPBIM, CTY/ICHT, TOTy4as
MO XOAy PacuéTa BCE HEOOXOMUMBIC TAHHBIC, MOKET CAMOCTOATCIIEHO BEITIOIHATE CBOH Ba-
PHAHT 3aJaHUA, TPHOOPETad HATMAMHOE MPEACTABIICHUE O B3aUMOCBA3H PacyéTHBIX mapa-
METPOB, YCNOBUH H pe3ynbTatoB pacuérta. C uenbto HanbonblueH npodunuzanud Kypea,
[OBBILICHUA HHTEPECA CTYACHTOB K H3YYEHHUI) AMCLMIUIMHBL " JleTaau MAaliMH U OCHOBBI
KOHCTPYHPOBAHMA"' TI0 KAKJIOH W3 THIIOBBIX JICTAJICH MpHBEAEH 00pa3ell pacuéra Ha mpH-
MEpPE pPeaNbHbIX KOHCTPYKUHH 3NEKTPOMEXaHHYECKUX MPUBOJOB, MEXAHH3MOB U arperatoB
HOJABUKHOI'O KEJIEZHOAOPOKHOIO COCTABA U AOPOKHO-CTPOUTENLHBIX MALUHH, & TAKKE I1y-
TEBOI'0 XO3AHCTBA.

['maBel MOCOOMS PACTIONOKCHBI B TOM KC TIOPA/IKE, B KOTOPOM CTYJICHT JIOJLKCH BHI-
MONHATH KYPCOBOH NMPOEKT.

[Tpy BBINONHEHHH KOHTPOJIBHBIX PadOT H KYPCOBOTO MPOEKTA, YUTAA COOTBETCTBYIO-
LM pasaes, CTYJEHT COLPOBOKIAET €r0, IMYHKT 3a ILyHKTOM, PacyéroM CBOEIO BapHaHTa
3ananus. [locoOme HMTIOCTPUPOBAHO OOpaslaMH padOuMX 4epTekeH AeTaneH, KOTOPbHIC
TAKKE CIYXKAT CTYACHTY MOJICIIBIO JJIA BBIIOIIHCHHA YCPTCKEH PACCIHTAHHBIX ACTAJICH.

Bces HeoOxoaumas cnipaBovHas WHGOPMALUS PHBOIHTCA HETIOCPEICTBEHHO B TEKCTE
0 MEPe HEOOXOAMMOCTH. B KOHLE nocodus npuBeséH cnucoK y4eOHOM, METOAHMUECKON U
CHPaBOYHOM JIMTEPATYPHI A OOJIee IITyOOKOTO H3YUCHUA TIPEIMETA.

JlamHoe mocodue 00001MaeT 35-MCTHUH OMBIT TMPEMOIABAHNA ABTOPAMH JIAHHOH JTHC-
UHTTHHBI Ha Kadeape MexaHukn CaMapcKoro TOCYIAapCTBEHHOTO YHHBEPCHTETA MyTEH CO-
O0LUEHUs.

Heo0x0aMMOCTh H3AAaHWA AAHHOTO MOCOOMS BbI3BAHA YPE3BbIYANHO MAJbIM H OCTO-
AHHO COKPAIIAIONAMCS KOJIIHYECTBOM YACOB AYJHTOPHBIX 3AHATHH, OTBOIHMBIX CTAHJAp-
TAMH W y4cOHBIMU TITAHAMU HAa W3yvYeHWe Kypca. B cBA3W ¢ 3THM BO3pacTaeT ponb caMo-
CTOATENILHOH PadOThl CTYAEHTOB, IS M€r0 W NPEAHA3HAYEHO JAHHOE Y4eOHOE Nocooue.



BBeaenue

Kypcoroii npoext no aucumniinHe "JleTasu MamivH U OCHOBBI KOHCTPYHPOBa-
HUA" ABNAeTCA 0a30BbIM B 00WWeNpodeCCHOHANBHON MOATOTORKE WHMKCHEpPA- Mexa-
HUKa (IMEKTPOMEXAHHKA), MPAKTHYECKOH OCHOBON WHXKEHEPHBIX HABBIKOB MPHMEHE-
HUS TOJTYYEHHBIX 3HAHU.

BrinonHeHue KypcoBoro npoekrta 0azMpPYeTcs Ha TEOPETHMUECKOM Marepuane
Kypca "Jleranu MawmH 1 OCHOBB KOHCTpyHpoBanua' [12, 34, 44], a takxke Ha npen-
IECTBYIOLEH MEeXaHWKO-MaTeMaTHYeCKOH MOArOTOBKE CTyJAeHTa, olecrneuuBaemMoi
COOTBETCTBYIOLWMMH pazaenamu aucunniud "Maremarnka”, "®Onsnka”, "TeopeTnue-
ckas MexaHnuka", "Teopuss mexanuamoB W MawinH' [40], "HHxenepHas rpaduka”,
"Ungopmaruka”, "ConpoTuBncHue Marepuanos”, "MaTepuanoBeACHUE U TEXHOJIO-
THA MaTEPHATIOB".

3HaHK$, NOJyYEHHbIE MPU HU3YUYeHWH Kypca "JleTanu maiiuH W OCHOBBI KOHCT-
PYHPOBAHUA" U KYPCOBOM MPOCKTUPOBAHUM, OYAYT UCNOAb30OBAHbl MPH W3YUYECHHU
TaKWX CMEUNATBHBIX AMUCUHIUIHH, KaK: ' TeopHus W KOHCTPYKUHUA JJokoMoTheos", "Jlo-
KOMOTHBHBIE SHepreTHueckue ycraHoBku', "MexaHuka BaroHoB", "KoHcTpykius u
pacueT BaroHoB", "MexaHUueckasa 4acTb 3ICKTPOMOABUKHOLO cocTaBa’, "TexHuue-
CKHE OCHOBBI CO3JIaHHA MAWWH" W ap.

DTanbl MPOSKTUPOBAHKA M KOHCTPYHPOBAHMA MAlWH OOYCJIOBIEHBI TEM, UTO
MALLUWHbl, KAK U APYTUE U3AEN4A, U3rOTABIMBAOTCA TONbKO MO MPOEKTY, KOTOPbIH, B
Tr000M crydae, SIBISIETCS COBOKYMTHOCTBIO TPAHUYECKHX W TEKCTOBBIX JOKYMEHTOB.
[lpaBuna ¥ nopsaaok pa3padoTkH, OPOpMNEHUS U 00pallueHUs ITHX AOKYMEHTOB YC-
TAHABJIMBACTCA KOMIUIEKCOM CTAHAApTOB — EAMHON CHCTEMONH KOHCTPYKTOPCKOH 10-
kymeHTauuu (ECK/T), paspaGorannoii B 70-e roast XX B [10].

OAaHako KaKAOMY MPOSKTY MPEALLIECTBYET MpPeANpOeKTHas noarotoBka. Eé
LEHTPABHBIM MOMEHTOM SBIAETCA NPOTHO3ZUPOBAHNE KOHCTPYKUKMH, KOTOPOE pac-
CMaTpUBAeTCd KaK 4YacTh HAYYHO-MCCIEAO0BATeNIbCKOi paboThl, HampaBjieHHON Ha
noadop U MOArOTOBKY MCXOAHOrO Marepuana, HeOOXQAMMOro Ans pa3padoTKU TeX-
HHYECKOTO 3aJaHKA Ha npoekTuposanue [15, 16, 39].

[Tpu kpatkocpouHoMm mporHosuposaHuu (Ha 5-10 ner) cneayer oueHuTh nep-
CIOEKTHUBHbIH YPOBEHb Pa3BUTUA KOHCTPYKLMHM CO3J3aBAacMOM MaliMHbl. [Ipu cpenHe-
CPOYHOM W JONTOCPOYHOM TIpoTHO3WpoBaHnH (Ha 20-30 jeT) HeoOX0auMO OTIPEAEHTD
3HAUUMOCTh MMEIOIMXCS HOBBIX OTKPBITHIH M M300peTeHWH, LEedb U TEXHUUECKYIO
CTpaTEruio.

B npoiiecce nporHo3upoBaHus clieayeT YCTaHOBUThL: QYHKIMOHAILHOE Ha-
3HAUCHUE MALIMHbI; OCHOBHBIE TEXHUKO-3KOHOMUUYECKUE MAPAMETPLL; MOTPEOHOCTh U
MIPEANONAraéMblii TIaH W3TOTOBJIEHWA, HOBBIE MAaTe€pPHaNlbl U BHABI 3arOTOBOK, HOBBIE
TEXHOJOMMUECKHE TIPOLECCHI; MOTPeOHOCTL B 000OPYI0BAHHH U TEXHOJIOTHUECKOH OCHa-
CTKE, HOBbI¢ (pOPMbI U METOABI OpPraHU3alMKd U YOPaBIeHUS NPOU3BOACTBOM; d(dek-
TUBHOCTbB OT CO3JaHUA HOBOWH KOHCTPYKUHHA MAlIHHBI.

[Ipn »TOM MOTYT OBITb MCIMOIB30BaHbI CIAEAYIOLIUE METOAbl MPOrHO3HPOBA-
HUA;

— METOJ 3KCTPANMOJIALHH, UCMOIB3YEMBIH B OCHOBHOM TPH KPATKOCPOUHOM MPO-
rHO3UPOBAHNH;




METO[ KCTIEPTHBIX OIEHOK, KOTOPHIH PEKOMEHAYETCS TPUMEHSTH B Clyuae
OTCYTCTBHS JIOCTATOUHO CUCTEMATHU3UPOBAHHON UH(MOPMALIMKA O MPOLILJIOM WK B
cly4ae, KOrga Hay4HO-TEeXHHYCCKOE PAa3BUTUC B 3HAYMTEILHON MEPE 3aBUCHUT OT
TIPUHUMAEMBIX PEIIeHW, a HE OT TEXHHUECKWX BO3MOXKHOCTEH;

METOJ MOJCTHPOBAHUA, B OCHOBY KOTOPOIrO AOMKHO OBITH MOJOKCHO LEIeco00-
pazHoe adcTparupoBaHUe TIPOIEcca Pa3BUTHS KOHCTPYKITHH B OyayiieM. Peko-
MEH/AYETCS MCIOJIb30BATH METO/] MATEMATHUYECKOIO MOJICIIHPOBAHHS,

[Io COBOKYNHOCTU pelllacMbIX 3adad MOJKHO BBIACIMTH YAacTHOC M CHCTEMHOE

MTPOEKTUPOBAHHE.

YacTHeIi 10/1X0/1 K NPOEKTUPOBAHUIO ONPEACIISIETCS KPUTEPHIAMU, OTBEUAD-

MHUMHA YaCTHEIM HITH CHGI.[I/I(I)I’IIIGCKHM HHTCpCCaM.

Ha ocHOBe cucTeMHOIO moaxoda NPHMEHARKT CICOYIOUIHE MCTOABI TTPOCK-

THPOBaHKWA MAlLKH]

IBPUCTUYECKHE — BCEBO3MOIKHLIEC YIOPAAOUYEHHLIE B KAKOH-TO Mepe MmpaBuia
W PEKOMEHIAlNK, TTOMOTAKIINAE MPH PEIISHUN 3a4ad 0e3 MpeABaApPHUTEIbHON
OLEHKH PE3Y/IbTATOB;

ANTOPUTMHUYECKUE — OCHOBBIBAIOTCA HA AJITOPUTME, KOTOPLIH MOKHO Ompene-
JUTh KAK MOC/ICA0BATEIbHOCTh YKA3AHMH, KACAOUIMXCS npoLeayp (onepauuii),
MO3BOJISIOIINX PELINTD 3aJauy .

CucrteMHbBIH Nnoaxoa BHOCHT KOPCHHBIC M3MCHCHHA BO BCC CTaIHH ’pa6OTBI Ma-

HIMHBI, HAUUHAA ¢ €€ CO3/aHusi, [IpMHIMNUATIBHO HOBBIM MOAXOA 3AKIHOUACTCS B

TOM,
Malll

Hnsa

YTO pemacTCA 3ada4a CO3OaHHA PAa3BCPHYTOIO YHH(bPILU/IPOBaHHOFO CEMCHCTBA
HH OJHOro beHI{Lll/IOHa.]'leOl"O HA3Ha4Y€HUA 33aJaHHOIC IJIaBHOIO MMapameTpa.
pPelICHHA TaKOH 3aJauyu NpeaBapuTCIbHO aHAJIHU3HUPYIOT PalUOHAILBHBLIC 3KO-

HOMHWYECKHE TPAHWIBI JAHHOTO CEMENCTBA, MPHYEM KPUTEPHUEM SIBJISIETCS KOHEHY-

HbIH

SKOHOMUUYCCKUHN 3DheKT 0T mpUMEHEHMA YHU(UIIMPOBAHHOTO CEMCHCTBA MO

CpaBHCHHIO C IIPUMCHCHHUEM pAda MalllHH HHAWBHIYATBbHBIX KOHCTpYKLIHﬁ.

B 31oM cirywae BIOMpArOT, Kak TIPaBUIIO, 10 NPUHIMITY HAHOMIBIIETO 1ToTped-

JieHUA, 0A30BYIO0 MOJIEb.

Ouo

[ToHATHE MTPOCKTUPOBAHHS SBJISIETCA OOIUM JUTS LEITOTO KOMIUIEKCA MOHSITHH.
BKJIFOYAET B e

BBIOOp MPHHLUNA AEHCTBHUA MAIIMHEI HITH IPAOOPA;

Pa3padoOTKy NMPUHITHITHAJILHOW, KOHCTPYKTHBHOM H JIPYTHX CXEM,

MHIKCHCPHBIC paculThl;

KOHCTPYHPOBAHHE,

TEXHOJIOTHYECKYIO Pa3padoTKy;

W3FOTOBJICHUC M UCIBITAHUE CIBLITHOIO 00pasiia;

pa3padoTKy TEXHHUECKOH JOKYMEHTALWH A CEpHHHOTO MPOHU3BOACTBA.
[Toji KOHCTPYMPOBAHWEM MAIIIMH TMOHUMAKOT YacTh MPOSKTHPOBAHMS, BKITHO-

HAIOLIYIO HECKOILKO cTaaui, yeranopneHubix I'OCT 2.103-68.

A4 e IHHUYHOTO TIPOM3BOJICTRA ITO:
paszpadoTka TexHuueckoro npemanoxenus no 'OCT 2.118-73;
pazpadoTka 3cku3Horo npoekra o 'OCT 2.119-73;
pazpadoTka Texauueckoro npoekta no [ OCT 2.120-73;
pa3padboTkKa JOKYMCHTAUMU A7 U3TOTOBACHUA U3/ICUA;
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— KOPPEKTUPOBKA AOKYMCHTALMK MO PE3yabTAaTaM M3TOTOBACHUA W UCHbITAHUA
W3ACITHA.

CTta/Iuu KOHCTPYMPOBAHUSA NMPH CEPUNHOM MPOU3BOJICTRBE TE 3KE, HO TOJILKO KOP-
PCKTUPOBKY AOKYMCHTAaUMH MPUXOOWUTCA MOBTOPATH HECKOJIBKO pa3: cHa4dana And
ONBITHOI'O JK3EMILIAPA, 3aTEM IS ONbITHOM NAPTHH, 3aTEM [0 PE3YJIbTATaM M3I0-
TOBJICHHA U MCOIBITAHUI NCPBOM NPOMBILUICHHON MAPTHH.

KoHcTpywpoBaHWe MAlIHH ¥ MEXAHWU3MOB HITH HX OTACIBHBIX Y3JI0B — TBOpUE-
CKH NpoLece, OCOOEHHOCTAMH KOTOPOTO SIBJISIETCS MHOTFOBAPUAHTHOCTD PELISHUH.
3agauci KOHCTPYKTOpa ABJIACTCSA BLIABJICHHE BO3MOMHBLIX BAPHAHTOB, COTMACOBAHKE
NMPUMEHAEMBIX PelieHu ¢ O0mMUMH W crietnpudyecKuMH TpeOOBAHWAMH, TIPE/ThIB-
JsieMbIMU K MaluHe. [Ipy >TOM NOCTOSAHHO MPOUCXOAMT BbIOOP ONTUMAJILHOIO Ba-
PHAHTa U3 BCEX BO3MOIKHBIX.

OnTHManbHBIM CIICAYET CUWTATh TOT BAPHAHT KOHCTPYKUHMH MAIIWHBI (y3/1a),
KOTOPbIH HAUOONEE NOJHO YJIOBJIETBOPSAET TEXHUKO-IKOHOMUYECKUM U COLIMATIbHBIM
TpcOOBAHHUAM (KPHTCPHAM ).

[Mpocretitmm u 3PEeKTHBHBIM KPUTEPHEM CPaBHEHHS ABJISETCA Macca, a TaKxke
Y/IEIIbHBIE NAPAMETPBI, BBIPAKEHHBIC OTHOLIEHUEM MACChl K MOILIHOCTH, BPAlAIOLIE-
MY MOMEHTY, TIPOU3BOJHUTENBLHOCTH. CTOMMOCTE MaTepHaIa COCTABIIACT 3HATHTEIb-
HYIO JIOJHO CTOMMOCTH MAlLIMHbL, KOTOPAsi KOPPEJIUPYET ¢ MACCOH.

OcoOcHHoe 3HaYEHUE KPUTCPUH MacChl MNpUHOOpETacT U TPAHCMOPTHLIX Ma-
wrH. Y KOHeYHO, HANPAMYIO ¢ MacCoil CBfA3aHbl TabapuTel MATHHBL. CTPEMITEHHE K
makcumasibHOMY KITJ[ oTpaxaer kpuTepur 3KOHOMHUUYHOCTH U TPOHU3BOJIMTEIIBHOCTH,
T.K. B IPOTHBHOM cllydae MallikHa OyaeT pakTuuecku padoTarh Ha MPEOAOJICHUE CHIT
TPEHHNA, KOTOPOE CYIIECTBEHHO MOBBICUT H3HOC H CHHU3HT JOJITOBEYHOCTD.

KOHCTpYKIMSA HOBOH MalllMHBL JIOJ3KHA YJAOBJCTBOPATH TEXHOJOIHUSCKHM,
CHeUUAIbHLIM U YKOHOMHYCCKHM TPCOOBAHHAM.

KoHCTpYKUNS MaIHHBL JOJDKHA OBITH OTPAadOTaHA HA TEXHOIOTHYHOCTH C LETBIO
00eCneUeHUs IPUESMJIEMOI0 YPOBHS HPPEKTUBHOCTH €€ M3rOTOBJICHM, T. €. JIOJIKHA
VAOBACTBOPATL TPEOOBAHHUAM IPOH3BOACTBA.

CrnenoBarenibHO, K OJIHOH M TOW K€ KOHCTPYKIIMH MAIlIMHbL NMPEAbIABIAITC
TpeOOBAHHA IKCIINyaTallHA U TpeOOBaHUA MPOU3BOACTBA.

Buabl OCHOBHBIX TpeOoBaHWH 3KCcTUTyaTanuH: TpeGoBaHWsd (PYyHKIIHOHHPOBA-
Hus1, TPEOOBAHMS BBIIIOJHEHMS 1ITATHBIX PA0OT; TPSOOBAHMS TEXHOJIOIHMH TEXHHUE-
CKOro 00CHYKHBaHHA, TPeOOBAHWA OPraHU3aLHM TEXHUYCCKOro OOCHY’KUBAHHUA;
TpeDOBAHUA TEXHOJOTHYHOCTH W OPTAHU3AllHd PEMOHTA.

Hogast MaiivHa B NpOLECCEe IKCIUIyaTAIMU JIOJIKHA 00ECIEeUNTh MPUEMIEMbIH
ypoBeHB MheKkTUBHOCTH. [[07TOMY NpH NMPOCKTHPOBAHHH HOBOM MAIIHHEI CIICAYCT
00€CTIeUNTh YJKOHOMHMUYECKYTO LIENECO00PA3HOCTh €€ HCNOTb30BAHMUS.

Bce stu TpeGoBanms HEO0X0MMO 00SCICUHMBATD YIKE HA CTA/IMH [IPOSKTHPOBA-
HUA AeTanch MalWHBL, YEMY W MOCBALIAETCA Mpeasiaraemoe yueOHoe mocooue.




1. IlpyBOABLI MAIIMH H MEXAHH3MOB TPAHCHOPTHOH TEXHHUKH

[TpuBonaMu MJIM NEPEAATOYHBIMM MEXAHU3MAMHK HA3bIBAKOTCS MEXAHU3MBI,
00ecneunBaIIe HAAGKHYIO KHHEMATUUECKYIO U CUIIOBYIO CBA3b MCIKAY ABHrarte-
JIEM WIJTH WHBIM BEIYIINM 3JIEMEHTOM W MCTIOJTHHTEITBHBIM 3BEHOM.

D10 MOKET ObITh MO0 MPUBOJL BEAYIIMX KOJECHBIX NAP JIOKOMOTHBA, aBTOMO-
Ouna, TMO0 MPUBOJ, CUCTEM BEHTWIALMH, OXJIAKICHHA M CMAa3KH arperatos, Jau00
TMIPUBOJ BCTIOMOTATENBHBIX  YCTPOHCTB, WHCTPYMEHTOB, H3MEPUTEITBHBIX TIPHOOPOB,
YCTPOUCTE Nepu(heprun KOMIbIOTEPOR, HWIEKTPOHUKH W T.11,

B mroGom ciywae, oT aBurarens A0 HWCTIONHHWTENBHOTO 3BeHA MEXaHMUIeCKas
3HEPIrusi (MOILIHOCTH) NPeoOpPa3yeTcsa B Pa3jIMUHbIX NE€Peaadax, ASTalli U COEMHEHUS
KOTOpbIX u3yuaoTea B kypee "JAMOK". Takue nepenaurt 0oOLIYHO MO KOHCTPYKTHB-
HBIM W TEXHOJOTHUECKUM COO0paxKeHUsIM OObSIUHEHBI B MOJYJTH, Ha3bIBAEMBIE HITH
PEAYKTOPAMM, WK MYJIbTUIUIMKATOPAMU W SIBJISIKOTCS. B JIOCTATOYHOM CTEIEHU TUNO-
BBIMH I PA3TUYHBIX OTPACICH TCXHUKH.

1.1. ¥caoBusa padoTsl H TpeGoBAHMS K MPUBOAAM
TPAHCMIOPTHOH TEXHHKHA

Ycnopusi paboThl OPUBOACE MEXAHW3MOB M MAlIUMH TPAHCHOPTHOM TEXHUKHU
HMEIOT HEKOTOPYIO JIKCTUTYATAIHOHHYIO CIElru(HKY, TPOANKTOBAHHYIO IKCITyarTa-
LIMed B CPABHUTEJIBHO TAKENBIX YCIIOBHAX .

— cnabas npeackazyeMocTb AMHAMUKU, 0COOEHHO B JOPOIKHOM CTPOMTENbLCTRE,

— 0ObUIb, BAAXKHOCTb, I'PA3b, KOPPO3UA, MPOHUKHOBCHHUC BO BHYTPEHHUE MOJOCTH
MPH a3POIMHAMHUYECKHUX HArpy3kax Ha OOIBIITHX CKOPOCTAX,

— BUOpanyu, yJ1apel, TOJIUKW, PHIRKH,

— pabota npu Temneparypax + 50 °C;

— CTaTHUYECKHE MEPETPY3KH;

— 4acTas CMEHA PEKUMOB padoThI;

— JOJrMC NCPEPHIBbI U JUTUTEIbHBIC IEPHOAbI HEMPEPbIBHOH PAdOTDI;

— cnabast MexaHH3alusA TeXIPOIECCOB M3-3a HETOYHOr0 MO3HLIMOHHPOBAHH,

—  UW3MEHSIIOIIEECs TIOJIOKEHNWE (HAKJIOH ) MalllWH H MEXaHW3MOB,

Takue ycmoBus sKCIUTyaTaldd HEM30CKHO NOPMKAAIOT CCPbE3HBIC MPOOIICMbl B

padoTe NMPUBOAOB TPAHCTIOPTHBIX MAIITHH!

— HMPOKHE JAMATIA30HBI HArPY30K, CKOPOCTEH W BOOOIIE BCEX MapaMeTPOR;

— MNYJbCUPYIOIIME M 3HAKOIICPEMEHHBIC HAMPY3KU,;

— "acThIM PEBEPC HAINTPABJICHHS W PEBEPC MOTOKA YHEPTHH (BEIOMBIE JIETAJIM CTAHO-
BATCS BCAYIIUMH ),

— HeOnaronpHATHEIE YCIIOBUSA CMA3bIBAHHUS U OXJIAKICHHA,

—  He0oOXOMMOCTH IKCTPEHHOTO PEMOHTA, YaCTO B MOJIEBBIX YCITOBHSIX,

— JUTMTEJILHBIC M YACTDIC NCPEXOIHLIC PCHKUMbI pA0OTHI MEXAHU3MOB,

— Majas BO3MOXKHOCTH BH3YAJTBHOTO KOHTPOJA deTanel Kak Ha XOmy, Tak H Ha
CTOSTHKE.



Ana peuwieAns >THX MpobiieM BCe MPHWBOIBI TPAHCIOPTHBIX MAIIHH (TSATOBEIC,
arperaTHbl€ U CEPBUCHbBIE) JOJIKHbI COOTBETCTBOBATh PAAY NPUHLHNHANBHBIX Tpebo-
BaHUM:

— BBICOKAs HECYWad cnocoOHOCTE (ANd TATOBBIX H ArpEraTHBIX ),

— BbICOKAas MNABHOCTb M TOUHOCTb X04a (OCOOEHHO A/ arperaTHhiX U CEPBUCHLIX ),

— BBICOKAA HAAEKHOCTh,

— orepaTHBHOE U TOUHOE PeTyJMpoBaHIe NMapaMeTpoB;

— COBMELLUEeHHE (PYHKLMIA TPAHCMUCCHU U OMOPLI (A1 TATOBLIX ),

— BBICOKAA W TIEPEMEHHAA HECOOCHOCTD H MEPEKOCH COSANHIEMBIX BAJIOB;

— padoTa nepeaay U Kak TUXOXOJHbIX, U KaK ObICTPOXOAHbBIX,

— ynOpyras cBfA3b MPUMBOJHOrO ABMraTeNls ¢ UCOOJHUTEAbHBIMM OpPraHaMK WJIW ABHU-
KUTENEM;

— HeoOxoauMasi cBo00aa B3aUMHbBIX MepeMellleHUH y3I0B MPHUBO/IA;

— MaKCHManbHas MPOCTOTA KOHCTPYKUMHK U PEMOHTONPUIOAHOCTD.,

Hapaay ¢ 3TumM ana kaxaoH rpynnel MallHH MOXKHO 0003HAYNTh U UHAWBHIY-
anbHble 0COOEHHOCTH, YUUThIBA€MblE TIPH MPOEKTHPOBAHUH U KOHCTPYHPOBAHUH.

1.2. Knaccudurauus H 0co00eHHOCTH KOHCTPYKLIHU
TPAHCMOPTHBIX MPHBOI0B

[TpuBOABI B 3aBUCHMOCTH OT BEJIMYMHBI H HAINPABJIEHUS Mepe/IaBaeMoi MOIIHO-
CTM MOKHO YCIOBHO Pa3aeiMTh HA TPYNMNbI;
— TSATOBBIE,
— pacrpeaenuTebHbIE;
— arperaTHbl€;
— CEpBHCHBIE.

PaccmoTtpum noapoOHee ocobeHHOCTH PadOThl M KOHCTPYKLIMM KakKJIOro M3
ITUX THIOB.

TAaroBele NMpHUBOABI, MPUBOAALLUME B ABWIKEHWE TATOBBIH W BCIOMOTATEIBHBIN
MOABWKHON COCTaB, NepenaBas Ha KOJECHbIE Mapbl 3HAYMTENbHbBIH TATOBLII MOMEHT,
OTIMYAIOTCA Tiepeaaven BeIcoKMX MomHocTed (mo 800 kBT) npu oTHOCHTENBHO He-
cTporux TpeGOBaHUAX K TOUHOCTH U TJIABHOCTH XOJ4.

HecootBeTcTBUE Mk Ay TpeOOBAHUAMM K TATOROH XapaKTEPUCTHKE JTOKOMOTU-
Ba M CBOHCTBAMH COBPEMEHHBIX TATOBBIX ABUTATENEH MPUBOAMT K HEOOXOIHMOCTH
MPUMEHEHUA CTIEMATIbHBIX TATOBBIX TIepe/iay MEXKIY JBUraTejJeM M KOJECHLIMH Ma-
pamu.

PaznuuaroT rpynnoseie 1 HHANBHAYATBHBIE TATOBBIE IPHBOBI.

B rpynnoBoM npuBoJie IBUKEHHE OT OJAHOTO JABHTaTe/ s Nepeaaércsl K HECKOb-
KHM, TOUHEE K TPYNME OJMHAKOBbIX UCOOAHUTENLHBIX 3BeHbEB (pUc, 1.1). Bee 3BeHbA
NMPHBOJA MOHTHPYIOTCA HA Pame TENEKKH. JHAYMTEIBbHO CHHIKAETCH BEC TATOBBIX
ABWratenel JOKOMOTHBA W Y(iheKTHBHEE MCMOJB3YETCA €ro ClenHoil Bec. OnHaKo
ITU NPEUMYILECTBA B NOJHON Mepe NPOABRAOTCA TOAbKO HA MajlblXx CKOpocTax, Ha
OOJBIWINX CKOPOCTAX BO3HUKAKOT MPOOIEMBI ¢ MOIPECCOPUBAHHEM TENEKKH, PE3KO
NOBLILIAETCA 3aBUCUMOCTb OT HEPOBHOCTEH MYTH.



Puc. 1.1. I'pynnoBoii npuBoa KOJECHBIX nap

B MHIMBUAYaIbHOM IPUBOE OJWH JABUraTEh MPHBOIUT OTHO MCTIOJHUTEIBHOE
3BeHO (puc. 1.2).

Puc. 1.2. UnauBuayanbHbIe MPUBOIBI KOJECHBIX AP

TsaroBbie UHAVMBUIYATIbHBIE IPHUBOABI MOT'YT BBIOJIHATECA [2, 27, 28]:

I — ¢ omopHo-0CceBbIM MOABEIIMBAHUEM aBHUraTens (puc. 1.3)

w
lt \J
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pa— ||
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Ongpro-ocebou mazobuu npubod 3nexmpobosol @ /
"

B/110, B/160, B/180. Ananozuyer mennobo3y 13760

Puc. 1.3. OnopHo-0oceBoe NoaBeLIHBAHNE ABUTATENs

Takoe nojgemuBanne 00ECNEUUBAET MOCTOSIHHOE MEXOCEBOE PACCTOAHHME ME-
JKAY AKOPEM JIBUraTeNs U OCbIO KOAECHOH napbl. OHAKO MPU HTOM Ha KOXKYX PeAyK-
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TOpa MEPEJarTCsA BCE TOMUYKUA M BHOpPALMKU OT HEPOBHOCTEH MYTH, YTO MPUBOIUT K
pasrepMeTH3aluy, YTeYKe Macla, MOnagaHuio MbUIH. JTO CHUKAET AOJTOBEYHOCTH
neraneit npusoga. [lojaBeinBaHWe PEKOMEHIOBAHO 71 MAaHEBPOBBIX M TPY30BBIX
JIOKOMOTHUBOB.

IT — ¢ pamHBIM MMOIBEITMBAHUEM IBUTATEIIA U OTIOPHO-0CEBBIM — peaykTopa (puc. 1.4)

Puc. 1.4. PamHO-0CeBO€ OABEIIUBAHUE IBUTATEIIS

31ech TATOBBIH ABUTATENh XOPOILIO MOAPECCOPEH, MEHbIIE 3aBUCUMOCTD OT He-
POBHOCTEH MyTH, HO YCJIOXKHSIETCS Mepeaada BPallarolero MOMEHTa, T.K. MEXOce-
BOE€ PACCTOSHME MPU YOPYrUX MEPEMEIIEHUAX 3BEHBEB MOCTOSHHO MEHAETCS. JTO
TpeOyeT NMPUMEHEHHS CPABHUTEIIBHO CIIOKHBIX W BEChMa TOJIBEPIKEHHBIX H3HOCY
IApPHUPHBIX MY(PT U pe3nHoMeTauTmueckuX BTyNOK [18]. PexomennoBano TexHmue-
CKUMU TPEOOBAHUAMH T MACCAKUPCKUX JIOKOMOTUBOB.

11 — ¢ pamHBIM TIOIBEIIMBAHUEM M JIBUTATEJIS, U peaykropa (puc. 1.5)

Puc. 1.5. PaMmHOe nonBeIIMBaHUE JBHTATES

[lonBemnBanue UMEET NMPEUMYILECTBA MEPE APYTHMH CXEMaMHM, MOCKOJIBKY H
JABUTATENb W PEIYKTOP XOPOIIO 3alUIIEHBI OT BEPTUKATIbHBIX TWHAMUYECKHX CHII.
OaHako BO3HMKAIOT CYLIECTBEHHbBIE OTHOCHUTEbHBIE MEPEMEIEHNA MEXKTY OOMbIIUM
3y0UaThIM KOJIECOM M OCBHIO KOJIECHOH nmapbl. Mydra MeXay HUMHU MOJTyYyaeT PaclieH-
TPOBKY, BO3MOKHOCTh CHIDKEHHSI KOTOPOH BEChbMa OTPAaHMYE€HA U MOXKET ObITh 0Oec-
NEUYeHA TOJIbKO YMEHBIIICGHHEM PACCTOSHUSA OT TUIOCKOCTH MY(TBI 0 MPOACIBHOM
ocH Tenexku. lloasemmBanme peaan30BaHO TOIBKO HAa OMBITHOM AJIEKTPOBO3€e B/I4().
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B Tarossix npuBojax ynpyrue My(pThl MOTYT UCKIHOUATHCS MPUMEHEHUEM YII-
pyrux 3youarbix konéc [4, 28].

K rpymnme TAroBbIX MPUBOIOB MOKHO TaK)K€ OTHECTH T€ MPHUBOJIbI, KOTOPBIE CO-
BEPLIAKOT [JIABHbIC [BWKEHHMs MalMH (puc. 1.6), HaIpUMmep NPUBOJbI PA3IMUYHBIX
MOBOPOTHBIX MEXaHU3MOB

flpubod mexaruama
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Puc. 1.6. IlpuBonbl, coBeprialomme

i( OAC0HHb [JIABHOE JBHKEHUE MALIUHBI

KPOHA-WMaoeena

Takwe TpuBOABI B TOPOIKHO-CTPOMTENBbHBIX MammuHax [35, 36, 38] mepemarot
MOLLHOCTb /10 coTeH KBT, HO kpaTkoBpemeHHo. [1oaTOMY MHOIrME M3 HMX 110J1y4alOT
JHEPIUIO HE OT TATOBBIX, & OT ABTOHOMHbBIX JBUIATEIICH.

PacnpenenuTesibHble MPUBOABI, KAK BUIHO M3 WX HA3BAHUA, MPEAHA3HAYEHBI 715
pacnpeeneH|s MEXaHUYECKOU MOIIHOCTH MEXKIY HECKOJBKUMM MOTPEONSHOUIMMHU
CUCTEMAaMU. DTU NPUBOJIbI OTAUYAKOTCA OT FPYIIOBBLIX TEM, YTO OT OJJHOTO UCTOYHMU-
Ka TIPUBOJATCS pa3IMUHbIe UCTIONHUTEIBHBIC 3BE€HbS, C Pa3TUUHBIMU TUHAMUYECKU-
MU TIapaMeTpamu, a rnepeaadud MOryT UMETh COBREPIIIEHHO pa3HbIe KOHCTPYKITHH. DTO
CUCTEMbI BEHTHJISILIMM, LUPKYAALMM Macaa, TOPMO3HbIE, BUOPO3ALIMTHbBIE CHCTEMBI,
pas3IUYHbIE BCIIOMOTATEbHBIE ArPEraThl, JOKAJIbHBIE IJTCKTPUUECKHUE CETH U T.I.

HcTrounrkom dHEPruu s pacrnpeac/uTeIbHbIX TPUBOIOB ABIACTCA BbIXOIHOM
BaJl JIBUTATENSA, a 3BEHbA-TIOTPEOUTENU MOTYT HAXOJAUTHCA B MPOU3BOJIBHOM HAlpaB-
JEHUH ¥ HA Pa3IMIHOM PacCTOSHUHM OT ABuraTens (puc. 1.7). Kpome Toro, Tpedyercs
HE3aBUCHMAs PErYJIMPOBKA PA3JIMYHBIX NOTOKOB MOLLIHOCTH, MO3TOMY 3/1€Ch, HAPALY
¢ 3yOUaThIMM KOJIECAMM, YACTO MPUMEHAIOTCA TMOKHE M Peryiupyembie nepeaadu —
1eNH, PEMHH, (PPUKIIMOHHBIE TUCKHU U KOJIECA.

[[Tupokoe nprMEeHEHHE HAXOAAT paclpeIe/UTENbHbIE PEAYKTOPbI B JA0POKHO-
CTPOUTENIbHBIX MalIUMHAX, TJe OT TArOBOrO JABUratess MPUBOIATCS U OCHOBHbIE W
BCIIOMOTATETbHBIE MEXAHU3MBI PA3TUIHOTO KHHEMATUUYECKOTO AelicTBus [24, 25, 26].
PacnpepenurenbHbie NPUBO/IblI TOPOKHO-CTPOUTENIbHBIX MaluH (puc. 1.8, 1.9) vacto
MMEIOT BECbMA CIIOYKHBIE U PA3BETBIEHHbIE KWUHEMATHYECKHE CXEMBI |3 ].
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Puc. 1.8. Pa3zserBnéHHas KHHEMaTH4YeCKas CXeMa MpuBoaa

Kunemamuyeckas cx EMa

ZPYHMOCHECUMENLHOU
_camoxodhod mawus A-391
[ -

Puc. 1.9. Cxema npuBona HECKOIbKUX UCTIONIHUTEIbHBIX 3BEHBEB
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B cpaBHUTENBHO MaTIOMOITHBIX MalIMHAX MHOTAA TATOBBIH npusoa (puc. 1.10)
SABISAETCA OJHOM W3 BETBEH pacnpeaeauTeabHoro [6].

OCHOBHO# NMpHU3HAK pacrpeeanTeNbHbIX MPUBOJOB — MPUCOEAMHEHHE K Bally
JBUTATENS, @ MHOT/Ia U K 00OMM €ro XBOCTOBHKAM PaCHpeIeIUTEIbHOTO PEAYKTOpa C
HECKOJIBKMMHM BBIXO/IHBIMU BaJIaMHU.

Kunemamuqeckas cxema dpesurs Al My y ==

\__TT_/

Puc. 1.10. Cxema, rae cunoBoii NpUBOJ — HaCTh PACHPENEIUTENBLHOTO

PacnpenenurenbHble MPUBOJILI JOKOMOTHBOB (puc. 1.11) nepenaroT MOIHOCTH
(mo 100 xBT), 3HAUUTENLHO MEHBIIIHE, YeM HEOOXOAUMO IS TATH, OJHAKO, 3a/1CHCT-
BOBAaHHBIE UMH  BCroMorartenbHbeie cucteMbl [21, 41] umeroT HacTonpko OOJBIIOE
3HaYeHue JUId 0e30TKa3HOW padOThl TATOBOrO JBUraTeis, 4TO TPEOYIOT HE MEHbIUEH
HaJEKHOCTH, YEM CaM JIBUTATEIb.

(_f @Q Kuremamudeckas cxema NEPEGHEZ0
JOCnpedenumensHozo pedyxmopa
s | 213104 v 213108

gy 5T

KuHemamuyeckas CXemMa 300HEZ0 PACTPEGENUMEALHOZ0
1 pedygmopa 21310/ v 213108 , 4
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Puc. 1.11. Cunossie IpUBOABI TOKOMOTHBOB

Pacnpenenurenshbie peaykTopbl JokoMOTUBOB oaHoTunubl [30, 50] u conep-
Kat 00JIbIIoe YncIo yHupUumpoBaHHbix jgetanei (puc. 1.12): no nse nunuHpuye-
CKUC LICCTCPHU, KOHUYECKUE Mapbl LUCCTEPEH, Bajlbl MPUBOAA BEHTUIATOPA, MACO-
OTKAUWBAIOIIHE JIOTACTHBIE HACOCH, THE3NA TOIIHAITHAKOB, KPBIIIKA BEAYIIETO W
NPOMEKYTOUHOTO BajiOB, MOJIMIHUKH, CMOTPOBBIE KPBIIKH. PeayKTOpsl OTIiMua-
I0TCS YCTAHOBKOM KOHMYECKOM LICCTEPHU HA MPOMEIKYTOYHOM Bajy Anaa obecmeue-
HUS HEOOXOAMMOTO HATIPaBIIEHHSA BPAIICHHUS MEHTPOOSKHBIX BEHTHIIATOPOB OXJIaikK-
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JICHUS TATOBBIX JJCKTPOJABHUTATENIEA, MEKIECHTPOBBIM PACCTOAHUEM MOJIOKECHHUS
HUKHETO Bajia MO OTHOIICHHUIO K BEAYIIEMY H YMCIaMH 3yObEB LIMJIMHAPHUYECKUX KO-
Jéc.

reseee

| £
2
.\&Q

N

Puc. 1.12. PacnpenenurenbHbie peIyKTOPBI JOKOMOTHBOB

ArperaTHele IPUBO/IBI, MPUBOSINITHE B IBMIKCHHUE PA3TMYHbBIE TOIBEMHUKH, JIe-
OEnKM, KOHBEHephl, TPAHCMOPTEPHI, MOTPY30uUHbIE TUIATGOPMBI, pabouyue OpraHbl
BCIIOMOTATEbHBIX MAIIMH B IIMPOKOM Juarna3oHe moluHocteid =~ 5...100 kBt, rnas-
HOM CBOEH 0COOEHHOCTHIO UMEIOT 00eCTIeYeHHe TOYHON COOCHOCTH 1 MHHUMAIBHOTO
nepeKoca COeMMHAEMbIX BaJIOB ABUTATENS U peaykTopa. [loaToMy 3auacTyro OHU BbI-
MOJTHSFOTCS KaK OTJAEJbHBIC arperatbl Ha pame uiu cranuHe (puc. 1.13), a ¢ ucnon-
HUTEIBHBIMU OPraHaMH COCIMHSIOTCS OTHOCHUTENIBHO TMOKMMHM 3BEHBSIMH — PEMEH-
HBIMHU M IIETTHBIMH MepeaavaMHu, JICHTOYHBIMH KOHBEHepaMu, TpocaMu Ha OapabaHax
U T.I0.

Azpezamnuu npubod nededku  das nodbena
yanol nodbuxxozo cocmaba npu  peroHme

Puc. 1.13. ArperaTHsiii npuBoa

HMHoraa MCTOYHMKOM SHEPrHU Ui TIPUBOJA CIYKAT KHHETHYECKas SHEPrHus
BPALLEHHS XOA0BBIX KOJIEC, a OTOOP MOLIHOCTH MPOU3BOAUTCS MOCPEACTBOM 3y0Oua-
THIX WJIM PEMEHHBbIX nepenad. Bce maccaxxupekue W crielnMaibHbie BaroHbl OCHalla-
IOTCSA MHAUBUYAITBHON CHUCTeMOH 3nekTpocHabkenus [22, 31, 53], k koTopoii 0THO-
CUTCSl T€HEPATOP C MPUBOJAOM OT OCH KOJECHOM Mapbl M aKKyMYJSTOPHbIE Oarapeu.
OTH TIPUBOIBI UIMEIOT TIOBBITIAIOIIHNE TTepeaavH (MYIbTHIUTAKATOPSI ), TIPH3BAHHBIC
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MOBLICUTh YaCTOTY BpallEHUA PO-
Topa TeHeparopa B 3...4 paza mo
CPAaBHEHUIO C KOJECHOH napoit (puc.
1.14).

TakoBbl 1OJBArOHHBIE ITPUBO/IbI
3JICKTPOrCHEPATOPOB BaroHoB: 12/{-2/],
1PKII, EUK w 1. Pamoit mama 3THX
arperaTHbiX NPUBOJIOB CITYKUT KOHCT-
PYKUHUSA KONECHOM TENEIKKH.

[lpuBoasl TMOABArOHHBIX TeHEpa-
topoB (puc. 1.15) nomxkusl obecrieun-
BaTh HaA&KHYI0 paboTy, Tpedyemyro
MOIIIHOCTh B 3aJaHHOM CKOPOCTHOM
pexuMe, UMETh Majyr Maccy U Ha-
NEKHBIE NPENOXPAHUTEIBHBIE YCTPO-

Puc. 1.14. Mynerunnukatop 7PKI1 CTBA, HCKITIOYAKOIIHE MTAJCHUE IeTaeh
Ha MyTh.

Pacnonosxkenne npuBoaa oOyCIOBICHO MECTOM OTOOpa MOIIHOCTH: OT TOpLa

(5...8 kBT1) unu cpeaneit yactu (10 40 kBT) ocu kos€écHOM mapsl.
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Puc. 1.15. TIpuBoabl NOJABarOHHbLIX FEHEPATOPOB

[IpUMEHSIOTCS pasIMuHBIE THUMBI TMEPENay. IUIOCKOPEMEHHBIC, TEKCTPOIHO-
peayKTOpHO-KapAaHHbIE, PeayKTOPHO-KapaanHubie. BpiOop TUna mpuBoaa 3aBUCUT OT
TpeOyeMo#l MOIIHOCTH, THIA T€HEPaTOPa U CKOPOCTH ABWIKEHHS MOE3a.

CepBUCHbIC MPUBO/IbI ABUIKYT PA3IMYHbIC BCIIOMOTaTEIbHbIC WIH U3MEPUTENb-
HBbI€ OpraHbl. XapakTepHas 0COOEHHOCTh TaKWX TPUBOAOB — MEPUOIMUECKHI PEmIM
PadOThI ¢ YACTHIMHU MEPEPHIBAMH.

CepBUCHBIMU MPUBOAAMU CHAOMKEHBI MPAKTUYECCKU BCE MATOMOLIHBIC BCIOMO-
ratembHBIe MexaHm3Mel [4, 11, 41], kak, HanpuMep, crekmoounctuTenn (puc. 1.16).

CepBHCHBIE MPHUBO/IBI MEPENAIOT MOIIHOCTh, Kak npasuio, He Oosiee 10 kBr.
[IpuBOaBI, UCNONB3YEMBIE B KAUYECTBE M3MEPUTENbHBIX YCTPOMCTB, HE OTHOCATCA K
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CHJIOBBIM, HO TPEOYIOT BBICOKOH MIABHOCTH M OCOOCHHO TOUHOCTH XO/a.
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Puc. 1.16. CepBHCHBII IIPUBOI CTEKIOOUHCTHTEIIS

DHEPTHI0 [UIS U3MEPHUTENBHBIX MPHUBOAOB 3aaéT CaMO IBHOKYIIEECS 3BEHO —
KOJIECHAs mapa. JTa, XOTs M HEe3HAUYWTEJIbHAs, SHEPrus J0JKHA ObITh MEpPeaHa Ha
CYLUECTBEHHOE PACCTOSAHUE € MOMOIIBIO Pa3IMyHbIX rMOKuX nepenad. Tak, ana ne-
pelayn IBHIKEHHS OT KONECHOW Maphl K CKOPOCTEMEDPY, YCTAHOBICHHOMY B KaOWHE
MAILMHKUCTA, UCTIOJIB3YHOT YEPBAYHBIE U KOHHUUYECKUE PEAYKTOPHI C NTPUBOJIHBIMU Ba-
JJaMU — KapJaHHbIMU, THOKUMU, TEICCKOMUYCCKUMU. YepBAUYHBIA PEAYKTOD CMOHTH-
pOBaH Ha npaeol nepeaneil Oykce. OH ABISAETCA MEPBBIM 3BEHOM NMEPENAUYH IHEPTHH,
OCHOBHAas €ro 3ajaya — IMOHHUKEHHE YacTOThl BPALLCHUS U3MEPUTEIBHOIO MEXAHU3-
Ma.

Ha Tennopose 272108 npuBoa COCTOMT M3 YEPBAYHOIO PEIYKTOPA, MPOMEKY-
TOYHOTO KOHHWYECKOTO PEOYKTOpa, KapJaHHOTO W TeleCKomuueckoro saios [30].
[TpuBoa ckopocremepa 721170 (puc. 1.17) cocTOUT U3 YEPBAYHOTO PEAYKTOPA, JBYX
NPOMEKYTOUHBIX KOHUYECKUX PEAYKTOPOB, KOTOPHIE COCIUHEHBI TEIECKOMMYECKUM
Bajiom [50].

B yepBsuHOM peayKTOpE YEPBSK COCAMHSIETCS ¢ KONECHOM nmapoi uepe3 oOroH-
HYI0 My(Ty, KOTOpas OTKJIIOYAET CKOPOCTEMED 3a7Hei KaOMHbBI, B TO BpeMs KaK CKO-
poctemep mepenHel kaOwuHbl BKMIOUYEH. B oOroHHol mydTe mpeaycMoTpeHa BO3-
MOYHOCTh BKJIFOUEHHUS CKOPOCTEMEPOB 00eUX KaOUH.
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Puc. 1.17. CepBucHbIii MpuUBOI CKOpOCTEMEPA

Ha TennoBose 7OM2 koHWYECKHI PEAYKTOP OTCYTCTBYET. BpanieHue Ha CKOpo-
cTeMep nepeaaéTcs OT YEPBAYHOrO PeayKTopa MOCPEACTBOM I'MOKOro Bajia — CTallb-
HOTO TPOCa, 3aMUIIEHHOTO KOKYXOM W3 JIEHTOYHOM TPYIKHUHBI.
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[ITupokoe MPUMEHEHNE HAXOAAT CEPBHCHBIC MPHUBOJBI B NYTEBOM XO3SHCTBE M
pemoHTHOM oOopynosanuu [14, 23, 26]. B mocnenHee BpeMs Ha KeIE3HON I0pOTe
BHEJIPEHO HECKOJILKO MEPCIEKTUBHBIX OTEUECTBEHHBIX Pa3padoToK.

[ypynosépr [[/B2M npumensercs Ha kene3Hbix goporax Poccun ¢ 2005 rona
JUIsl 3aBEPTHIBAHUS W OTBEPTHIBAHMS TacK KJIEMMHBIX M 3aKJIaJHBIX OOATOB, IIYpy-
MOB, @ TAK)KE CBEPIICHUS OTBEPCTHI MO/ LIYPYNBI U KOCTBUTH B AEPEBAHHBIX IITAJIAX.

Bpamaromuii MOMEHT OT JBUTraTesist MOCTYIAET Ha TUTAHETAPHYIO Mepeaady, mo-
cJie KOTOpPOH Ha KOpOOKy mepenad, rie MOKET NEpPEeKIodaThea 00 HA WMHHACIb
cBepaa, MO0 Ha IMUHAETH TOJIOBKH IIyPYyNOBEPTa/ TaHKOBEPTA.

[InanerapHas mepegavya Ha MEPBOM CTYNEHW PEAYKTOpa MPUMEHEHA C ILENbIO
pa3rpy3Ku OpPraHoB YMpPaBJICHUS 3a CUYET 3aMbIKaHUA cUJl B MexaHusme (puc. 1.18).
Konéca nnanerapHoil nepenayd BBIMOJIHAOTCA NPAMO3YOBIMH BO HM30€KaHHE BO3-
HUKHOBEHHSI OCEBBIX CHJI B 3alleTNIEHUH. KpomMe Toro, Ana cBepiieHHs OTBEPCTHI H
3aBUHYMBAHUS/OTBUHYMBAHUSA HEOOXOAMMA BO3MOXKHOCTh PErYJIMPOBAHUSA YACTOTHI
BPALCHHUS U BPALIAIOIIEr0 MOMEHTA, YTO TOXKE XapaKTEPHO A TUIAHETAPHBIX Mepe-
aau.

Takue npuBOBl AOIHKHBI 00A3aTEBHO CHA0KAThCA OrPAHUYUTENBHBIMU OOTOH-
HBIMH My(TaMH BO H30€KaHUE CPhIBA PE3bOBI 3aBUHUYMBAEMBIX PE3bOOBBIX NETAJICH.

Uypynobeom (3
B2

Puc. 1.18. CepBucHslii npuBOa IIypynoBEpPTa

Jpyrum npuMepoM TmoclieHeH POCCHICKONW pa3padOTKH ABISIETCA THUIOBOH
CEPBHUCHBINM MPUBOJ MOABEMA 3arpaauTeasHOr0 Opyca narbayma [37] tuma [1/A (4,
6,8, N, S). IlpuBoa He ABAAETCSA CUIOBBIM, HMEET MEPUOIMUECCKUI XapakTep paboThl
¢ OONBIIMMHU TIEPEPhIBAMH, UCTIOTHATEILHOE 3BEHO (3arpaJuTeabHbIH OPYyC) TOMKHO
JABUTATBHCS ¢ OUEHb Maod ckopocThio (puc. 1.19). [losTtomMy B mpuBOAe MpUMEHEH
BOJIHOBOH MOTOP-PEAYKTOP, KOTOPBIA UMEET MUHUMAJIbHbIE radapyuThl IpU OOJILIIOM
NePeaTOYHOM OTHOLIEHWH, YTO MO3BOJIAET NMPHMEHATh KOMIAKTHBIA BBICOKOO0O-
POTHBINA 3JIEKTPOMOTOP, W MPH 3TOM MOJIyuaTh MUHUMAIbHYI) CKOPOCTh JABHIKEHUSA
3arpaauMTesbHOro Opyca.

Jlns Bece#t cepum mmar6ayMoB MPUMEHSETCA YHHU(DHITMPOBAHHBIM BOIHOBOH pe-
OYKTOP, a TpeOyemMbl€ BBIXOJHBIE MAPAMETPbl JAOCTUTAIOTCS TPUMEHEHUEM WHHBH-
AYaabHON OTKPBITOH LMIMHAPUYECKOW Mepenayu Ha BTOPoM cryneHu. Tak odecne-
YUBACTCS BPAIIAIONIMK MOMEHT, HEOOXOAMMBIH /11 MOAHATHA Opyca Pa3IAYHON
JUIMHBL — 4 M, 6 M 1 8 M.
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TunuyHeIM OPUMEPOM CEPBUCHOIO MPUBOJA B arperaTHOM MCIHOJHECHUU SBJIS-
FOTCS TPUBOJIBI  CTPENOYHBIX nepeBoaoB [4, 37]. CTpenouHble 3IEKTPONPUBOIBI
NpeIHAa3HAYEHBbl I 3alMPAHUA U KOHTPOJIA IOJOKEHUA CTPENOK JIIEKTPUUYECKOH,
MUCTIETUYEPCKOH M TOPOUHON NEHTpaIM3aluid. DJNEeKTPOMPHUBOABl YCTAHABIIMBAIOT C
[IPaBOW WJIH JIEBOM CTOPOHBI CTPEJIOYHBIX MIEPEBOIOB Ha CIIEUAIbHBIX FTAPHUTYPAX.

[ToBceMecTHO MpUMEHAEMBIE TEKTPONPUBOABI cepun (/] mpeaHa3HAYEHBI Ui
3anupaHus W KOHTPOJIA NOJIOKEHHA CTPEJIOK ¢ HEPA3AEIEHHBIM XOJOM OCTPAKOB
(puc. 1.20, 1.21).

ﬂpgﬁﬂﬁ N

I

Puc. 1.19. CepsucHslil mpuson muiardbayma

B snexrponpusonax CIIB-5, (CII-6M) snexrpoasurarens MCII-0,25 uepe3
($puKIMOHHYIO MY(DTY ¥ cHCTEMY MEXaHWUYECKOH TNepeiayl BpalaeT riaBHbld Bal C
IUOEPHOMN IECTEPHEH, NIBUTAIOIINANA IH0ep.
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Puc. 1.20. CepsucHsiii npuBoa cTpenovHoro nepesona CI1B-5

OpukimonHas MydTa HoHKHA o0ecrneunBaTh MIABHYIO PEryJMPOBKY YCHIIHMA
npu nepesoae padounx nmbepos B mpeaenax no 2.5 KH mana CIIB-5 v 4.5 KH nna
CII-6M.

HasnaueHHsIi pecype Takux MpHBoaoB coctasisier 1-10° mepeBoios.

DNEeKTPONPUBO/IbI B 3aBUCUMOCTH OT THMA SJIEKTPOABUTATENISA, BEIMUWHBI Ha-
NPSKEHUs, BapUaHTa COOPKH BBIMYCKAKOTCA B JECATH PA3IUUHbIX MCIIOJTHEHUSIX.

DNEeKTPONPUBO/IBI TOJKHBI 00€CTIeYBaTh KPYTJIOCYTOUHYIO padOTy W PEeMOH-
TONPUTOAHOCTH NPH SKCIUIYaTalMy 10 MPEE/IbHOTO COCTOAHUA.
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Puc. 1.21. CepsucHslii npusox crpenovynoro nepesona ('/1B-6

[Ipu BcéM MHOrooOpa3suM pPacCMOTPEHHBIX 37¢Ch M CYIICCTBYIOLIMX THUIIOB H
KOHCTPYKIIMA NPUBOAOB HE CIEAYET 3a0bIBaTh, UYTO BCE OHU MOAUYMHAKTCSA OIHUM U
TEM JK€ 3aKOHAM Tepeaadd M mpeoOpa3oBaHHMs MEXaHHYECKON SHEPruu HE3aBHCHMO
oT criocoda KPCIUICHHWA, BBIACIICHHA B OT,[[BJ'[BHbIﬁ MOAYJIb, HCTOUHHKA SHCPTUHA, JHA-
Ma30Ha JUHAMUYECKUX MapaMeTpoB, HaKoOHEL, rabdapuToB npusoja. [lostomy pacuér
BCEX THIOBBIX JCTANICH BBIMOJHACTCA MO CTAaHAAPTHBIM METOIMKAM, B KOTOPBIX JIHIIIb
YUHUTBIBAOTCA 00066HHOCTI/I KOHCTPYKIHMH H 3KCITIYaTAallMOHHBIX YCJ']OBPIﬁ mpuBOaa
npu (GOPMHUPOBAHMK MCXOIHBIX JAHHBIX U BHIOOPE KOPPEKTHPYIOIIMX PACUETHBIX KO-
3 PureHTos.

KonTpoabHbie Bonpochl
Yro HazpiBaeTCs NpUBOAOM?
['ne mpeoOpa3yeTcs MexaHWdecKas PHEPrus, nepeaaBaeMas OT ABUTATENA K WCIOJ-
HUTEJBHOMY Oprany?
B uém cocrout cnenmduka paboTsl MPUBOAOB TPAHCTIOPTHON TEXHUKH ?
KaxkoBsl riaBubie TpeOOBaHUS K MPHUBOAAM TPAHCIIOPTHOM TEXHUKH?
Kax paznuyaror npuBoasl B 3aBUCHMOCTH OT BEJIMYMHBI W HANpaBJIEHUS MepeaaBae-
MOH MONIIHOCTH?
B uém paznuure rpynmnoBbIX W WHAHWBHAYATBHBIX TTPHBOIOB?
KakoB 0CHOBHOM NMpU3HAK pacnpeaeIuTebHbIX TPHUBOAOB?
B uém pasnuia 3ak0HOB niepenaud U npeoOpa3OBaHUs YHEPTHH Y PA3HBIX TUIOB MPH-
BOJOB?
Kakum npuBoam CBOHCTBEHEH NEPUOAMUYECKUNA PEKUM padOTHI C YAaCTHIMU MEPEPHI-
BaMu?
Kaxkossl cnieriuduueckne TpeOOBaHUS K IPUBOJAM H3MEPUTEIBHBIX YCTPOHCTR?

2. MeToauka BblﬁOpa ONNTHMAJIBHBIX NMapaMeTpoOB NIPpUBOAA

CoBpeMEHHBIMH HCTOUHWKAMH IBHIKEHUSA IS TOAABIIAIOMIETO OONBIIMHCTBA
MallMH U MEXAHU3MOB SIBJISIFOTCS AJIEKTPUUECKHE W TEIUIOBbIe JBUraTend. OHMU Ha-
JOJTO 3aHANM ATY TEXHOJIOTMUECKYIO HUILY B CUIIY CBOErO0 HEOCMOPUMOro yao0cTBa
B 3Kcruryatanud. OHAKO TIPH BCEX CBOMX JOCTOMHCTBAX OJHWUM M3 MX IVIAaBHBIX He-
JIOCTAaTKOB SIBJISIETCA CPABHUTEJILHO BbICOKAs ObICTPOXOJHOCTh, O0OYC/IOBJIEHHAs 3a-
KOHAMU TEPMOJAMHAMUKUA M HJICKTPOMArHeTU3Ma. JTO JCNAaeT MX HE BIOJHE KOM-
(hopTHEIMA T WCTIONTB30BAHHS HETOCPEICTBEHHO YelloBekoM. Kpome Toro, crmtm-
KOM OOJIBIIIME CKOPOCTH M YCKOPEHMS 3a4acTyH) BPE/IHbI JIJIi MEXaHW3MOB, TaK Kak
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HArpy’KaroT WX AETATH BEICOKHMH CHITAaMU HWHEPIMH. Bo3HWKaeT HeoOX0MMOCTE He-
CKOJIBKO MOHH3HTh CKOPOCTh JIBUNKCHHSI MCIOJIHUTEIbHBIX OPraHOB 0 YPOBHSL, MPH-
EMJIEMOTC 7S YeJIOBEUCCKOTO pearupoBanus. B psage caydyacs ObIBacT HEOOXOIUMO
320IHO TIOBBICHTH CO3/IaBaeMble IBUTATEIAMH BPAIIAIOTITHE MOMEHTHI.

JTIS AOCTMGKCHMSA STHX LIECH IYUIIMMU BO BCEX OTHOIICHHUAX ABJIAIOTCS MeXa-
HHYECKWE TepeavH H, 0CO0eHHO, 3y0uaTeie PeyKTOPHI.

Jlist ynoOcrea padoTel U 00CAYKUBAHUSL B OOJILIIMHCTBE CJIYYAEB JBUIATEb,
nepenadd, MyQThl U NEPEIATOYHBIA MEXaHW3M MPHBOJAA MOHTHPYIOTCA Ha oOImei
pame (puc. 2.1).

T [epedamoyHbli
M mexanusm
f 17 77—~ ™
Heueamens B 4- M
Pewmerras Paboyuti
_ - Paboyuli opeaH
(uerHasi) " ™ '
UAIHB!
nepedaya [ y

Puc. 2.1, OOmas cxema NpuBOIa MEXaHH3IMOB

[TpoekrupoBaHue n0OOr0 yCTPONCTBA HAYMHACTCS C BBIACHEHHs €ro Tpedye-
MbIX BXOJHLIX H BBIXOAHBIX NMapaMeTpoB. BLIXOAHBIMH mapaMeTpaMH MPHBOAA SB-
NAKOTCS 4acTOTa BPALEHUA M BPAIAKOIAH MOMEHT Ha BBIXOJHOM (THXOXOJHOM) Ba-
ny. OHU J0MKHBI 00ecneurBaTh XapakTePUCTUKH TOrO MeXaHM3Ma, KOTOpbld dyaeT
NPUBOAMTBLCS JBUCATEICM YEPE3 MPOCKTUPYEMBbIC MEpeIatu.

Tak, HanpumMep, ecnu OyaeT Bpamarbed OapabaH, IBMKYIHM TEHTY KOHBeHepa,
TO He0OX0MMO 3HaTh juaMeTp Oapadana, TpedyeMyH CKOPOCTh M TATOBOE YCHITHE
Ha KOHBCHCPHOM JeHTE; AN BpalleHus dapadaHa noabEMHOro KpaHa — avamerp Oa-
pabana, TpebyeMyI0 CKOPOCTh U IPY30TOIbEMHOCTE KaHATAa, HAMATHIBAEMOTO Ha 3TOT
OapadaH; B Ciiydae NIPUBO/IA TICTTHOM NMEPeauv — IMaMETP BEYIEH 3BE3N0UKH, TPE-
OYEMYIO CKOPOCTb M CHIIY HATSMKCHUS LICTIN.

C momombpo (GopMyNT MEXaHHKH TakHe TPH MapaMeTpa (auaMeTp BparmieHus D,
CKOPOCTH JIEHTHI, IeTTH WitH Tpoca V, TsroBoe yeuine ) O3BOIISIIOT BEITHCITATD:

— YIJIOBYIO CKOPOCTb ) H YacTOTY BPAILCHUA # BbIXOAHOIO Bajla MPUBOA
o=V/(D/2)=2V/D; Hyy=000 2x=060V/(nD)|[ob/MuH]|;

— TpeOyeEMBIil BpPAMarIuii MOMEHT Ha BBIXOHOM BaTy ipusoia My.= Q (D/2);

— TpeOYEMYIO MOILIIHOCTD HA BBIXOIHOM Bany NpUBOAA Ny = OV = M [BT].

Korma u3BecTHBI BBIXOAHBIE NTAPAMETPHI TPUBOAA (MOIIHOCTH, YacTOTa Bpalle-
HHA M BPaLIAIOIIMA MOMCHT) HCOOXOAUMO BBISICHUTb, KAKOH ABUraTeIb HEOOXOAHM
JUTSL BpaIlleHHA TAKOTO TIPHBOA.

Hauwnars pacuér crnienyer ¢ onpejaesieHus TpedbyeMoi MOIITHOCTH JBHTATE]IS.

B peaykrope, Kak 4 B 11000M MEXAHM3ME, YaCTh MOLUHOCTH TEPIACTCA B COOT-
BETCTBHH C TIOTEPAMH HA TPEHHWE. DTH MOTEPH YUHUTHIBAIOTCA KOA(DPHIIMEHTOM IO-
nesnoro sieiicreus (KTTI) npusoja Hupue. MomnoCTh ABUraTENs ¥y, N0MKHA OBITH
BBLUIC KAK MMHUMYM Ha BEJMYUHY NOTEPb B OPUBOAE: Noe = Neww Mupue.
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[Ipu nocnenoBarensnom coeauneHun mexanuzmo KII1J| mamunbl BeIuMCaACT-
ca, kak npousseacHue KII/1 Bcex 3BenneB, a KIIJ| penykropa — kak mpou3BeIeHHE
KIIJT Bcex ero crynenei. [Ipu napauie/ibHOM COEIMHEHWH MEXaHW3MOB W/WJIM Pa3-
BCTBJICHHBIX CTYMEHAX PEAYKTOPOB YYMTBIBAIOTCA A0ACBbIC KOA(DUIMEHTHI pacnpe-
jenenust mouHoctH, U KIT/[ Manimubl BIUKCIISIETCS, KAK CyMMa NTPOU3BE/ICHUI /10-
aesoro kodddunuenta na KI1J[ kaxxnoii BETBH.

3amaBasg B TIPEIBAPUTENBHBIX pacueTax fupus = 0,75...0,8, TpeOyemyro mom-
HOCTb JIBUTaTeNsl MOKHO nMpuHuMath Ha 25...30 % BbIllI€ BBIXOAHOH MOLIHOCTH MPH-
BOJA.

Jlguratenn u MyQTHl CTaHIApTU30BaHBI. MMeroTCsAs oOmMpHBIE HOMEHKIIATYPHI
UX THIOPA3MEPOB, 00ECICUMBAIOIIIME, MPAKTUYECKH, BCE 00JIACTH NPUMEHEHUS.

OTIMYHO 3apEKOMEHI0BAIU €051 ACUHXPOHHbBIE JBUTATEIN MEPEMEHHOrO TOKA.
OHHU TIPOCTHI B MPOM3BOACTBE, TIPH 3TOM HEMPUXOTIWBHI U HAAEXKHBI B DKCIUTyaTa-
Y. DTO OCOOCHHO YA00HO JUIsi TPAHCIIOPTHBIX U JOPOMKHO-CTPOUTEIIBHBIX MALIUH,
KOTOPBIE MOTYT HAaXOAMUTHCS B BECbMa Pa3HOOOPAa3HbIX MOTOAHBIX U AKCIIYaTALMOH-
HBIX YCjaoBHsX. ['abapuTHbie W YCTAHOBOYHBIE pPa3Mepbl BBIOPAHHOTO IBHTATENS
(Tabmn.2.1) OyayT HEOOXOAUMBI MPU KOMIIOHOBKE MPHBO/A.

Tabmuma 2.1
rﬁﬁapﬂTHble H YCTﬁHOBO‘lele pa3mepbl aCHHXpOHthx ):[Bl’lraTeJleﬁ
o :
o |k
<L
I T
¢ ; _
== 3oLk
I |
A o
HH HH Vs : |
[Ly2 | '[ dig E biz
Ly Ly Lig _i L_Jb"’
Ly by
Jlanel Ban I"abapute!
Tun h
big biy bz Ly iy iz dy hig|di I Ly by hy|dseg hze hs Lz
LTIA | 710, (112 90 7 9019 40 45 6 6 |170 175 105 285
S0A - — A 300
808 | 80% [125 154 32 100 131 45 10 10]22 50 50 6 6 [186 190 115 390
90L | 907,, 140 170 40 125 156 48 10 11|24 50 56 8 7 |208 215 125 350
100S | - (140 170 40 125 156 43 - : )
1002 1007, [ 120 J70 20 123 1O 88 12 12028 60 63 8 7 (235 240 140 o3
112M | 112°,, [190 230 54 140 172 56 12 12|32 80 70 10 8 |260 276 164 452
325 | o0s (216 278 56 140 130 63 30
AN EE T ERIEEEERIECETEEY
160S | o 1216 278 356 178 218 70 7y, —17 % )
160M | 1%%0s 254 300 60 210 248 65 12 18)4g 110108 4, o 358 370 210 624
805 | os (279 330 75 210 256 65 13 3 9 632
130M | 18%%s |270 330 75 241 320 g0 10 20|55 110 121 0 15410 400 220 545
200M |- [318 400 80 305 380 100 1o 5= |55 110 122 16 10 4o ans ous 700
200L... | 2905 |318 400 80 305 380 100 12 2|60 140 33 18 11|*0 485 285 44
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PaccunTap TpebyemMyrd MOILLHOCTH jABHTaTens, BeiOupaem no karanory [8, 51]
Onvokailuunid TUIOpasMep, OONbLICH MOLLHOCTH (Tadn. 2.2).

Tadnuua 2.2
J1eKTPOIABNTATETH ACHHXPOHHBIE cepHH 4A 3akpbiThie 06 1vBaemsbie (mo N'OCT 19523 — §1)

2 CHHXPOHHAR MACTOTA BpPALUEHHS, 00/MHH
P,
Q 3000 1500 1000 750
| g 2 2 5
§ = = = 5 B = 5 B = I
= 2=l = = 2l = = 2|e = = R |e| s
S| 5 =Y 8| F |=|F 88| & [alyd 8| & |«|7 &
~ s =l = s = = s = = = =
- = = = =
- - - =
0,55 63B2 | 8.5 T1A4 |73 71B6 | 10 80B8 9
0,75 71A2 |59 71B4 | 7.5 80A6 (84 90LAS |84
1,1 | 71B2 |63 12.0] 80A4 |54 14,0 80B6 | 8,0 15,6 20LB8 | 7,0 263
1,5]| 80A2 | 4,2 14.0| 80B4 | 5,8 17.2] 90L6 | 6,4 24.0] 100L8 | 7.0 31.0
22| 80B2 |43 16,0 90L4 | 5,1 25.0| 100L6 | 5,1 || 33,0 ]lZé\/lA 6,0 |oc| 53,0
3,0 90L2 | 473 S, 25,01 10084 | 4.4 2 26,0 I]26MA 4,7 540 112M8 | 5.8 65,0
4,0 | 10082 | 33 34,01 100L4 | 4,7 34.0 ! 126MB 5.1 66,0( 13288 | 4,1 85.0
55| 100L2 | 3.4 60.0] 112M4 | 3,7 62.0| 13286 | 3,3 7201 132M8 | 4,1 93.0
7.5 (112M2 | 2.5 71,0] 13284 | 3,0 7301 132M6| 3.2 100 | 16088 |25 115
11 | 132M2 |23 100 132M4 |2, 8 105 | 16086 | 2,7 125 160M8 | 2.5 165
15 | 16082 | 2.1 115 16084 |23 125 | 160M6 [ 2.6 |2 170 | 180MS8 | 2.5 {203
18,5/ 160M2 | 2,1 | o[ 130 | 160M4 | 2.2 || 165 | 180M6 | 2,7 205 | 200M8 | 2.3 253
22 | 18082 | 20| 165 18084 [2.0 || 175 |200M6| 2.8 240 200L8 | 2.7 2935
30 [180M2] 1,6 180M4 | 1,9 |+ 200L6 | 2,1 225M8 | 1,8
37 [200M2 ] 1,9 200M4 | 1,7 [ 225M6 | 1.8 25088 | 1,5
45 | 200L2 | 1.8 200LA | 1,6 25086 | 1,4 250M8 | 1,4 |2
55 |225M2 | 1.8 225M4 | 1.4 250M6 | 1.3 o 280S8 (22
75 125082 |14 | 25084 | 1,2 |2 28056 12,0 280M8 | 2.2
90 [250M2 | 1.4 | 250M4 |13 280M61( 2,0 31588 (2,0
110| 28082 | 2.0 28084 | 23 31586 | 2.0 315M8 (2,0
Mpuviewanus. [lpuvcp vc10BHOro o803HAYMCHUS 3ICKTPOABUraTeIsl MowHocTbio |1 kBT, cuHXpOHHAs vac-
TOTa BpawcHus 1300 ob/vnu:  "Jaexwmpodsuzamestn, JAII2ZMA4Y3".
3HAMCHHSL CHMBOJIOB B ¥CIOBHLIN 000 3HAUCHMAX. LH(Pa 4 YKASLBACT NOPAIKOBLIN HOMCD CCpHH, OYKBa A —
Poa ABMraTcIst — aCMHNpoHHbIH. Cacayiomue 3a Oykeoil A uncia (ABYN- MAM TPCN3HAMHLIC) COOTBCTCT-
BVIOT BLICOTC OCH BpALUCHHS, MM. OVKBb L, 8§ 1 M OTHOCATCS K YCTAHOBOUHBIM Pa3McpaM MO ITHHC CTAHH-
Hbl; OVKBbi A W B — YCIOBHbIC O0OZHAMCHHS ANHHLL CCpacuHuka cratopa. Uudpel 2. 4. 6 v 8 osHavaroT
uuc1o noaocos. [Mocicaune JBa 3Haka ¥3 NOKA3LIBAIOT, YTO ABMMATCb OPCIHABHAMCH 151 DKCMIYATALMH B
JOHC YMCPCHHOIO IJTHMATA,
B rpaic § vkasano ckoasacHuc. %: B rpadic Ty T 0, JAHbI 3HAUCHHA OTHOLUCHUA BCIHYMH NYCKOBOrO H HO-
MHHAJLHOTO BpALUAOLIMX MOMCHTOB.

T

Jna nBurarena BbIOPAaHHOrO TUNOpa3Mepa MO ero MOWHOCTH N,), W 4acTtoTe
BPALUCHUA Mg, MOKHO PACCUMTATH BPALLAK LM MOMEHT Ha €ro Bany
M()s = N()s /(27[11()3).
PaccuutaHHble BXOJAHBIE W BbIXOJHbIE MapaMeTpbl MPUBOAA (MOLLIHOCTH, MO-
MEHTbI M YacTOTbl BpalCHHUA Nog, Mag, Rag, N, Mgsiv, Repx) ABIAIOTCA UCXOAHBIMHU
JAHHBIMH U151 €10 KHHEMATHYECKOTO pacyéTa.
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Ilens Takoro pacuéra — ONpee/ICHHE KHHEMATHYECKUX M JIMHAMHUYECKUX Tapa-
MCTPOB (MOH.[HOCTH, YaCTOThHL BpalllCHWUA W BpallarolICcro MOMGHTa) Ha BCCX BdJlax
MTPABO/IA.

KuHemarnueckuii pacuér npuBo/ila HAUMHAETCSl ¢ BBIYMCIIEHHST €ro 00IIero rne-
penaTOuYHOTO OTHOMIEHUS Uppug = Mog /Mgpix-

Tun nepeaarovyHoro MExXaHmsma BbIOPlpaeTCﬂ HCXO0Od U3 06LLleFO nepeaaTrodyHo-
'O OTHOLLUCHHA.

Tabnuua 2.3
OnTHMANIbHBIE IHATIA30HBI IEPEAATOYHBIX OTHOmEHHA U
AJA PA3JIHYHLIX NepeaaTO4YHbIX MEXAHHUIMOB

U Tun nepeaaToyHOro MexaHu3ma
<4 IlenHas nepenaya
<4 PpUKLMOHHAs Nepejaya
<4 [InockopeMeHHasl Wik KIMHOPEMEHHAs repenaya
<5 [InockopeMeHHas nepenada ¢ HaTsKHBIM POJIMKOM
<5 Konuueckuii 0IHOCTYNEHUYAThIH PeayKTOP
<63 [MauHAPUYECKHI ONHOCTYNEHYATbIH PEAYKTOP
6..24 PemenHas nepenayda + OQHOCTYNEHYATHIH PEAYKTOD
6..31,5 [ynueapudecknii AByXCTYNEHYAThIA PEAYKTOP
0,3..22 Konundecko-UHIHHAPHYECKUI PEAyKTOP
<40 YepssauHblil OTHOCTYNIEHYATHIH PENYKTOP
30..250 IunuHapo-yepBAYHbIi (HEPBIYHO-LMJIMHAPHUUECKHIT) PEyKTOp
80..4000 | YepBA4HBIN IBYXCTYNEHYATHIN PEAYKTOP

CooTBeTCTBYIONMI ONTUMAILHOMY TEPEAATOYHOMY OTHOIIEHHIO THI MeXa-
HU3Ma OyJIeT MCXOJHBIM ISl BBIMOJTHEHUS OOIIEH KOMIIOHOBKM MPUBOJA, KOTOpas
HAaYMHAETCS ¢ KHHEMaTHYECKOM cxeMbl (puc. 2.2...2.4).

) @ @ye M} Gty

@@ | O

Lennas DouKyUOHHOS PeMerHas PeMeHHas ¢ posuKon

Puc. 2.2. Kunematndeckue cxeMbl IPUBOJIOB C NepenadyaMu

PEOYKMOp YUMUHGDUECKUY
C [JEMBHHOU
M) /71epe0aYel

L e e l L)

Puc. 2.3. Kunemaruueckas cxema npuBoja ¢ nepenaqdei u peaykropom
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Ha ocHOBaHMM OFPOMHOrO ONbITA KOHCTPYHPOBAHHMA, SKCIJIyaTalUKd U PEMOHTA
MallnH BbIPabOTaHbl PEKOMEHAAUWH MO BHIOOPY ONTHMANBHBIX MEPEAATOUHBIX OT-
HOLLleHl/II‘/’lj NpH KOTOPBIX obecrneunBarOTCd MUHUMAJIbHbBIE ra6apmbl MEXaHHU3MOB.

Ecnu obluee nmepenarouHoe OTHOLUEHHWE MPUBOAA AO/KHO ObITh MEHbILE €au-
HULBI, T.€. MPOEKTUPYETCS MOBLILAKIIWHA NPUBOA ¢ MYJIbTUIININKATOPOM BMECTO pe-
AYKTOpa, TO MOKET ObiThb BbIOpaH 11000H W3 ykazaHHbIX B TadAMUE MEPeaaTOUYHbIX
MEXaHH3MOB, KPOME YEPBIUHBIX.

TMockonbky nepeaaTovyHoe OTHOLIEHWE PeAYKTOpPa ecTh MPOW3BEJASHUE nepe/a-
TOUHbIX OTHOLLEHHI BCEX CTYMEHEH, TO HAM HeOOXOAUMO pacnpeacnuTh obluee ne-
pPeIaTOYHOE OTHOWIEHHE MO CTYTICHAM.

H3 coolOpakeHMii MUHUMH3AaLHK Pa3MEPOB MPH MPOSKTUPOBAHWU MPHBOJOB
BbIpabOTaHbl PEKOMEHAALMU TaKKe W MO ONTUMANbHOMY PaclOpeaeneHUuI0 nepeaa-
TOYHOTO OTHOUICHNA MEXKIY OTASTBHBIMH CTYNICHAMH TIepeaay.

Tabnuua 2.4
PexkomeHayemoe pacnpeaesieHne 061ero nepeaaToaHoro
otHomenus Uy, o ¢cTynenam nepeaay

[lepenaTouHoe OTHOLLUEHUE
Tun nepenaToyHOrO MEXaHU3IMa -

|-s1 crynens (Uy) 2-s1 ctynedb (L))
];,;gce)g:;;eg?l%?‘i?;%g):[yKTOpOM 2.4 Upes/ Ui
LunuHopuueckuii 2-x CTyN. pa3BepHYTHIN Upeo! U 0.88(Upea ) *
Hunuxapuueckiii 2-X CTYIT. COOCHBIHA Upeo/ Uz 0,95(U 00 )l"2
KoHnuecko-HuIMHAPHIECKHIT Upeo/ Us 1 I(Upea )]"2
HuauHapo-tuepBayHbIH 2 < (Upe) " <63 Upea! U;
YepBsaYHO-LIMAUHAPUHECK T Useo/ Us 2 < (Upes)' " 6,3
YepeauHblf 2-X CTYNEHYaThIH U =U;

[locne mpeaBapuTENbHOrO pacnpeicNeHUs MNEePeaaTOUHOrO OTHOLLUEHUS PeayK-
TOpa TIO CTYTICHAM, TIEPEeIaTOYHbIE OTHOWCHHUS KaKAOH CTYIMEHH CIEAYET YTOUHHTD ©
YUETOM ONTUMaNbHBIX PEKOMEHaaUMi (Tada. 2.5).

[lpu pacuére cneayet MOMHHTB, YTO A4 0OECNEYEHNA B3aHMO3aMEHAEMOCTH U
TEXHOJOTHYHOCTH M3rOTOBNIEHUA 3y0UaThiX KOJIEC MepeaaTouHbie OTHOLIEHHUS JOJK-
Hbl HA3HAYaTbCA COrJIACHO HOPMa/IbHBIM PAAaM 3HAueHUiA (Tabn. 2.6).

[NoabupaTe mepeaaToOUHbIE OTHOWIEHHA W3 HOPMATbHBIX PAIOB HAIO TaK, YTOOHI
nojyuyeHHoe ¢rakTHUyecKoe MepeAaTOUuHOE OTHOIIEHHE TMPUBOAA OTJIMYAIOCH OT HO-
MHUHaAbHOrO He Oonee uem Ha 4 %.

Korma oxkoHuaTenbHO BBIOPAHBI TEpEeNaTOYHBIE OTHOUIEHWA BCEX mepenad
CTYNeHel MpPUBOoAa, MOJKHO PacCUMTaTh YacTOThI BpallleHUs] HA BCEX ero Bajax, Jejs
MOCJICA0BATEILHO YaCTOTY BPALUCHHSA JEKTPOMOTOPA Ha NEPEAATOUHbIE OTHOLUSHUS
KAKIOW CTYIEHMN.

JIng pacueTta MOIIHOCTEH Ha KakJAOM Bajly MPUBOJA HEOOXOAUMO 3adaThCH
cpeanumu KIJ kaskaoi nepenaun, a takske KITA my¢pT 1 noawmnHukos (tadn. 2.7),

ITocnenoBarenbHO PacCUMTHIBAKOTCS MOLIHOCTH HA BCEX BaJiax MPUBOJA, YMHO-
’Kas MOIIHOCTB nekTpoaruratens Ha KIIJl Bcex mepeaau M y3aoB, ugpe3 KOTOPLIS
OHa TiepenacTes.
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Koraa u3BecTHbI MOLLIHOCTH M 4acTOThl Bpall¢HU HA BCEX Bajax NpMBOAA, pac-
CUMTBIBAIOTCS BPALLAIOLIME MOMEHTHI Ha KakaoM Bany M;= 30 N/ (why).

Tabnuna 2.5
PexomMenayeMblie SHAYCHHSA NEPEIATOYHBIX YHCET PATHYHBIX HDepeaat

OnTtumanbHas HauGonelee
Tun nepenaum
BEJHYHHA 3HavYEHHE
3akpeiTas WHIHHAPHYECKAs 3yd4aras nepeaaqa:
npsiMo3y Oas 3.4 6,3
koco3yDas 4.6 12
WIEBPOHHAA 4.6 12
KoHnueckas nepenaua 1...2 5
OTkpbiTad 3yduaTas UMIHHAPHUYECKaa Nepeaaya 4.6 10
YepesadHas nepenada 3aKkpeiTas 10...40 80
Uepssiunas nepesaya OTKpbiTas 15...60 100
Llennas nepenava 2.4 7
DpurLHOHHAA Nepeaaya LHIHHAPUYeCcKas 2.4 5
Ilepenada MIOCKOPEMEHHAs!, OTKPLITas 2.4 6
[lnockopeMeHHas ¢ HATAXKHBIMH POJTHKAMH 3.5 8
Ilepenava KTMHOPEMEHHAS 2.4 7

Tabauua 2.6
HopmanbHbie psiabl nepejaToMHbIX OTHOWEHHH

A —Penyxropos: 1,0; 1,2; 1,25; 1,40; 1,80; 2,00; 2,24, 2.5; 2,80, 3,15; 3,55; 4,0, 4,50; 5,0
5.60; 6,30; 7.10; 8.,00; 9,00; 10,0; 11.2; 12.5: 14,0; 16,0, 18,0; 20.0; 22.4; 25,0; 28.0; 31.5;
35,5, 40,0; 45,0; 50,0; 56,0; 63,0; 71,0; 80,0; 90,0; 100,0 (pacxoxxacHue ¢ HOMUHAIBHEIM HE
bonee £4%).
b — 3y0Ouarex nepenay (FOCT 12289-76):
1-ii npeanoututenwHsiii psaa [1,0; 1,25, 1,6; 2,0, 2.5; 3,15, 4,0, 5,0, 6,3, 8,0, 10; 12.5.

2-it pononHuTenbHbli paa | 1,12, 1,4; 1,8; 2,24; 2.8, 3,55, 4,5: 5,6, 7,1.9,0; 11,2
B — Hepeaunpix nepenau (I'OCT 2144-76):
1-11 npeanoutuTeneHbiil psaa | 5,0; 6,3; 8:10:12,5,16; 20, 25; 31,5, 40, 50; 63, 80.

2-# monoaHuTenbHbli paa | 5,6; 7,1, 9:11.2; 14; 18; 22 4; 28; 35,5; 45, 56, 71.
I' - Mubkux mepenau: 1; 1,2; 1,25; 1.4; 1,6; 1,8; 2,0; 2,25; 2.8; 3,15: 3,5, 4,0, 4,5; 5,0; 5,6;
6,3;7,0;,79,89:.10.

Tadmaua 2.7
Npumepubie 3HaAvenns KI/I pasayusbix nap 1 nepeaayu

Tun nepepaun 3akpeITas OTkpeITas
3yduaroe HMNHHAPUYECKOE 3alienIeHHe 0,95...098 0,92...0,94
3y0buaToe KOHMUECKOE 3aLCTIICHIE 0,94...0,97 0,91...0,93
HepBﬂqu?jguenneH M€ TNPH YUCNE 3aX010B YEPBAKA: 0.70...0.80 0.60...0.70

2-3 0,80...0.85

3—4 0,83...0,90
IlenHas nepenaya 095...097 0,90...0,93
DpUKUUOHHAA Nepenaya 0,90...0,96 0,75...0,88
TTnocko- M KNIMHOpPEMEHHAs nepeaaya 0,95...0.96
Mydra coenmHuTEIbHAS 0,98
TIoalWKNHHUK KaveHUn 0,995
ITapa nOAMIUNHUKOB KAY4EHHA 0,99
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Pe3ymbTaTel CHITOBOTO W KHHEMATHYECKOTO pacuéra MpuBoaa (KHHeMaTHueckas
CXE€Ma, MEPEe/IATOUHbIC OTHOLICHMS! CTYNEHENH, MOIIHOCTH, BPALLAIOIIME MOMEHTHI H
YACTOTHl BPALLCHUA HA KAKIOM Baly) CTAHYT UCXOAHBIMHU JAHHBIMH U1 pacuéra u
MIPOSKTUPOBAHNS BCEX ASTAIIEH MPUBOIA.

KoHTpOoJIbHbIE BOIPOCHI

UT0 ABASACTCS UCTOUHMKOM 3HEPTHM J1sl OOJIBIIKMHCTBA NPUBOOR?

I qero ABHratenb, mepenadd, My(QThl U MepeaaTOYHBIA MEXaHH3M MPHBOAA MOH-
THPYIOTCA Ha 00IIeH pame?

C 4yero HAUUHAOT MPOSKTHPOBAHUE JIDOOI0 YCTPOCcTRa?

C 4ero HAYMHAKOT PACUYET MPOCKTUPYEMOrQ NMpUEoaa?

[Touemy B FOOGOM MEXAHW3ME YACTE MOIIHOCTH TEpseTCs?

Kak ebruncssior KITJ[ mHoroctyneHuaroro npusoaa’?

Kako# Tin apurartens yaiie APYrHX HCIOMb3YETCA B MPUBOAAX H MoYeMy?

['1e B majpHeHIIeM UCTTONMB3YIOTCS PACCUMTAHHBIEC BXOHBIE W BBIXOJHBIC TTapaMeTPHI
npupo,ia’?

C KaKOH LIENBIO BBIMTONHAIOT KAHHEMATHYCCKUH pacuéT npupoaa?

Kax BbIOMPAIOT THIT IEPEAATOYHOIQ MEXaHu3mMa?

[lo KakoMy KPHTCPHIC pacnpeaciaioT NepeaaTouHoe OTHOMICHHE MEHKAY CTYMCHAMHU
npuBoJa?

JUis yero B AajbHEHIIEM NOHAA00ATCS PE3YJIbTAThL CUJIOBOO U KMHEMATHUECKOIO
pacuéTon?

3. Pacyér ¥ npoeKTHPOBAHHE 3Y0OUATBIX Nepeaay

3yOuareie TIepesaud BCEX BHWJIOB HMEKOT TITHPOYAHINEE TIPUMEHEHHE B JTHOOBIX
OTPACIISIX TEXHUKU, OT CEIIbCKOXO3AHCTBCHHBIX MAIITUH A0 TOYHOH MEXAHUKH W 3JICK-
TpoHUKH. [loBCEMECTHO TIPHMEHSIOTCS OHH U B TPAHCIIOPTHOM MAIIHHOCTPOCHHH.
[Tpu BCEM MHOTrOOOpa3suH KOHCTPYKIMH TIPHUBOJOB 3y0UaThie KOJECA SABJISTIOTCS OC-
HOBHBIM BUJOM MEPEAay B MPUBOAAX TPAHCIIOPTHBIX MallKH.

3.1. OcodenHocTH KOHCTPYKLHH 3y0UaThIX epeaaq
TPAHCIIO PTHOI TEXHHKH

[ naBHON OCODEHHOCTRIO PACYETOR MIPH MPOSKTHPOBAHWH 3yOUATHIX KOJIEC SIBJISI-
eTCs YUET 3HAKONCPEMCHHBIX U AUHAMHUYCCKUX HArpy30K, LHMKIMYCCKOH YCTaI0CTH,
KOPPEKTHBIH BEIOOP MOMyCKAaeMBIX HaNpkeHHuH, kod(duumenTor 3amaca u ko3ddu-
MHEHTOB PEKAMa PAGOTHI.

3y0uaryio nepeaavyy mpuxoIUTCA BIOUCHIBATL B CTCCHEHHBLIC radapuThl Mpu 3a-
JTAHHOM MEXIIEHTPOBOM PACCTOSHWH, YTO 3aTPY/IHSET BHIOOP ONMTHMAJIBHBIX Tapa-
mMeTpoB. 1loaTomy s moBbileHUs PAdOTOCOOCOOHOCTU NPUMEHSIOT BhICOKOKAUECT-
BEHHBIE CTAITH, KOHTYPHYIO 3aKalKy padodux MOBEpXHOCTeH, (maHKHpoBaHHE TIPO-
st 3yda w jip.

Haubonee »ddexTrrHbIM MeponpusaTUEM, 00CCICUHUBAIOIIMM BbBICOKYI) KOM-
NAKTHOCTE TIEpeaud YMeHBIIEHHEM UHcNa €€ 3yObeB TP TOH K€ HaOE&KHOCTH, fAB-
nsiercs  kKoppurHposaHue. [TOJIOKMTEIBHONW KOPPEKIMEH 4YuCiio 3Y0beB MOKHO
YMEHLIIUTL 10 LIECTH.

28



Beé Oonbuice mpUMEHEHUE HAXOMAT IUIAHETAPHBIC W BOJHOBBIC PEAYKTOPSI,
JArOIIHe KOMIMAKTHBIE pa3MepBsI TPH OONBIINX MepeIaTOUHBIX OTHOIIEHHSX.

[TpumeHenne 3y0UaThiX KOJEC B COUETAHMM C I'MJIPAB/IMYECKAMM M MHEBMATH-
YECKUMU UCTOUYHMKAMM SHCPrUM MO3BOJISIOT IJIABHO PErYJAMPOBATh MapaMeTphbl MpHU-
BOJA.

Bcé yalle npuMeHAOTeA ABYCTOPOHHUE 3y0uaThie nepeaayu, ocoOCHHO A TA-
TOBBIX TIPUBOJOB BCIEACTBHE OONBIINAX CHII.

Ocu KONECHBIX TP, © OCOOCHHO TITOBBIE OCH JIOKOMOTUBOB [42], uzrudaroTcs
noJ, Harpy3Koii (puc. 3.1).

Jna KoMrneHcay BO3HHUKAIOIIETO Tepekoca 3yObs TATOBBIX Mepenad JOMKHBI
BBITIOJIHATBCSI CO CKOCOM (puc. 3.2), HA3HAYEHUE KOTOPOTO — YMEHBUIECHUE BJIUSAHUSA
MEPEKOCOB HA KOHTAKTHYIO IPOYHOCTH 3YObEB.

H32U0 ocu KoRecHou nags
ne U NEDEKOC 3YObel

0 weemepre~ 48, § A
S~ roreea | |

et

. rrrerarrreiErie it l il

Puc. 3.1. Jledopmanuu neraneil B TArOBOI nepenaye

[1pn M3roTOBIEHNN BEIYIIMX WECTEPEH 1 TATOBBIX IEKTPOABUTATENEH 3y0OBpA
BEAYIIEH MIECTEPHH BBITIONHAIOTCS CO CKOCOM MPaBOTO MPO(uIs (€Ciu CMOTPETH CO
CTOpPOHBI OobIIOro auaMerpa konyca) |[18]. Tonmmua 3yda ymeHbIIAeTCs B CTOPO-
Hy asurarens Ha 0,16...0,20 mm.

ﬁf DAUUH kS
340a._Coom- N
bemcmbyougs | 1| "3 %gfﬁgga
wazoboy Ckooe < duamempa
KOHLCO

Puc. 3.2. Cxkoc 3yba st koMrneHcaluun u3rudoB ocell CHIIOBLIX Nepenay

Crecuénnpble radapuThl TATOBBIX mepenay TPeOYIOT MPUMEHEHUA YIPYTUX KO-
néc, TIe YIPYTHE JIEMEHTH Pa3MEeIIeHBl B CaMHUX KOJIEcax, UTO MO3BOJISET OTKA3aTh-
Csl OT yNpyrux Myt MEK/y JBHraTesieM W mectepHei. [[puMeHeHne ynpyrux camo-
YCTAHABIMBAIOIIUXCA 3y0uaThix Ko€c (EeKTUBHO TAKKE A CHUKCHHUS KOHIICH-
Tpaluu Harpy3ku [41].

Ynpyras ¢BA3b 3y0uaToro kojueca co CTYNULEH MO3BOJNAET BEHIY 3aHUMATh Ta-
KO€ TIOJIOXEeHHe, TIPH KOTOPOM 3y0bs KoJieca TPHUIIETarOT K 3yObsM IIECTepHH 10 Beel
JuiHe. [ToBOpOT BEHIIA B MOMEPEYHOM HANPABJICHUH BO3MOXKEH 3a CUET YNIPYroi ae-
(hopMaLMKM PE3MHOBLIX BTYJOK B OCCBOM HAMPABJICHUU U 3aBUCUT OT UX KECTKOCTH
(puc. 3.3).
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[Ipu kaxknom obopoTe KOIECHON mapbl 3yOuaThlili BEHEL COBEPILACT Momepey-
HbIE OTKJIOHEHHS B 00€ CTOPOHBI OT CBOEH OCH, TpHCMOCcabINBaiACh K 3yObAM IIec-
tepHu. [Toaromy Takoe 3y0uaToe KoJIeco Ha3bIBAT CaMOYCTAHABIMBAOLIMMCS,

Ilepsbie snextpoBosst B9, BJI22, BJI22* u BJIS umenu ABYCTOPOHHIO mpsi-
MO3yOyI yhpyryw nepenady. B mocnencrsum Ha 3niexktpoBozax BJ19, BJI22 w
BJI22" B ynpyrux Benuax ObUIM OPHMEHEHbI MAKETI IIACTHHYATBIX IPYIKHH, 4 HA
OTIBITHBIX TIepeaadax 3JIeKTPoBO30B B//8 u snekTponoe3gax ((f/ — BUTBIE IPYKUHBI
[28]. B Tex u B Apyrux npeaycMaTpuBaJICs NPEABAPUTEIbHBIN HATAT NPYKUH, Jat0-
LUH HENMHEHHO-MATKYIO XapaKTEPUCTUKY, OJIarONPUATHYIO B YCIOBHAX COBMECTHO-
ro AeHCTBUA CHIOBOTO U KHHEMATHIECKOTO BO3MYIICHUSI.

Puc. 3.3. Koneco ¢ ynpyrumu anemeHTamMu 1 ero aepopmarnm

O dexkTHBHBIM KOHCTPYKTOPCKAM pEIIeHHEM sBjsieTcsi co3nannoe BHHUTH co-
BMecTHO ¢ MUHUT, B3HHUT w BT3 ynpyroe camoycTtanaBiuBatoineecsa koneco VC3K
[28, 4]. Koneco coctonT U3 3y0uaToro BeHIa, CTynuilsl U aByX (mannes (puc. 3.4).
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DnacTHIHBIH pe3uHOMeTaJuTHIeckiit Onok (PM/) cocTonT M3 pe3wHOBBIX 3J1e-
MEHTOB, 3alPEeCCOBAHHbIX ¢ HATITOM B KOJILLEBOU 3a30p MEXK/Y BAJIMKOM M TPEMs
HAPY)KHBIMH METAJULIMUCCKUMU BTYJIKAMU. Ynopuelit PMbA Brmodaet B ceds aBa pe-
3WHOBBIX DJIEMEHTA HAa KOHIAX BAJIMKA CMOHTHPOBAHHOTO B JHCKE KOJIECA € 3a30POM
TaK, 4YTOoOBI MOA ACHCTBUEM BpaLIAIOIICTO TATOBOIO MOMECHTA MPH TPOTAHUHU WIH pas3-
TOHE MMOHAuAITy ypyTo JgedopMHUpoBaITCA dracTHUHBIH PAM/y, 3atem medopmuposancs
cam ynopssiid PAMD, a koraa 3a30p BbIOpaH — OrpaHuuMBaTh NOBOPOT koJieca. C yBe-
JTUYEHHEM CKOPOCTH JBUKCHHUA TATCOBBIM MOMEHT YMEHBIIACTCA U YOOpHEIE ’AMb He
YUaCTBYIOT B padoTe.

Yopyroe 3akpyudBaHue BeHUA OOSCHEUMBAET NJIABHYKO 0E30TPHIBHYKY pabdoTy
3yOLeB Mepeaauy, CHIKACT MyJbCaluio MOMEHTA, NMEpeaaBacMoro OT ABUIraTeIsd K
KOJIECHOMH TMape, CHUIKAET TEIUTOBYIO HANP XKEHHOCTh KOJUIEKTOPA, T.K. IPH  YIIPYTOM
3AKPYUMBAHMU BEHILA MYCKOBOM TOK PAacOpe/IesAeTCs MEK/Y HECKOJIbKMMM II1ACTH-
HAMH, [TOCTCIECHHO BKIIOYAIOIIHMHUCS B paboTy. YIpyrue 37IeMeHThl KOJIEC 3aluia-
FOT AETAIH KOJIECHO-MOTOPHOTO OJI0OKA OT BEICOKOUACTOTHOW BUOpaLuy.

Takue ynpyrue camOyCTaHaBAMBAIOIIMECS 3y0UaThie KOJIECA MO3BOJISIOT CyIIE-
CTBCHHO CHU3HUTb H3HOC 3YObEB, paspylieHHus OONTOB KPCIUICHHA KOXKYXa PeAYKTOpa,
u3Hoc Oanaaxkei. VO3K nNpuMEHSIOTCS HA TArOBLIX NPHBOAAX € ONOPHO-OCEBLIM
MOABCILIUBAHHEM.

3.2. MaTepuaabl u 0011He NPUHLHIBI pacyéTa 3y0ouaThiX nepejay

3yOuaTele mepeaayM ABRIAKOTCA Haudonee pPacnpoCTPAHEHHLIMH MEXAHWYECKU-
MU TIEPE/IadyaMHi ¥ MEXAHU3MaMHW CaMBIX PA3IMYHBIX MAIIHH, TPUOOPOB U TIPHCTIO-
coOneHuii. BaxkHeHiei 3agaueii npoeKTUpOBaHUs SBJISICTCS BbIOOp MaTepuana 3y0-
YaTBIX KOIEC U OMpeAeNieHHe UX MUHUMAITBHBIX Pa3MEPOR MPH YCIOBHUH 00eceUeHUs
padoTOCTIOCOOHOCTH MEPEAUH B TEUSHUE TPEOYEMOTro CPoKa CITYKOBI.

OCHOBHBIMY BHIAMU PA3PYIICHUS 3yOUATHIX KOJICC ABJIAIOTCA YCTAJTOCTHOC Bbl-
KpamuBaAHe OOKOBBIX TIOBEPXHOCTEH 3yOhER OT JEHCTBHS TIEPEMEHHABIX KOHTAKTHBIX
HANPSDKCHUE U MOJIOMKA 3YObEB OT JICHCTBUA MEPEMEHHBIX HAMPSHKCHUE npu u3rude.

[Ipu BcéM MHOTO0OpPa3WH KOHCTPYKUMHA 3y0UaTHIX Mepelad X pacuéT BEIMOJ-
HAETCA 110 ¢uHOM Merojauke, 3ajannont B 'OCT 21354-87 "[lepeoauu 3ybuameie
YUAUNOPUYECKUE DROIbGCIIMIbIe gliculiieco 3ayendenus. Pacuém na npounocmse”.
[Ipu 3TOM K JaHHOM METOOWKE CBOAMTCA pacdeéT moOoi 3y0uaTtod mepenaqn BBeme-
HUEM WJTH KOPPEKIMER HEKOTOPBIX MTAPAMETPOB.

HMcexoaHpIMu JAaHHBIMUM JUTSL pacyeTa sABAAIOTCA TPeOyeMoe MEpeaaToyHoe OT-
HOILIEHHE, [epeaaBacMble Bpallaloiie MOMEHTEI Ha Balax IIECTePHH U Kolleca, yac-
TOTBI BPAIIEHHUS WIECTEPHU W KOJIECA, TPEOYEMOE YHCIIO LIAKIIOB HArPYKEHUs 1epe-
JAa4M 3a BECh CPOK CIIYKOBI.

PezynbeTaToM pacuéra ABIAKOTCA OCHOBHBIE pa3Mepbl 3yOuaTeIX Konéc mepena-
Yyu, ACHCTBYIOIIHUE B 3yObAX U3TMOHBIE U KOHTAKTHBIE HANIPSKEHUS, 4 TAKKE CHIIbI B
3y0uaToM 3alenieHnH, KOTopele OYIYT WCIIONB30BaHbl IS pacuéra BaJoOB M BEIOOpa
MO IITHITHUKOB,
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[pyHIMTIHATIEHEIM MOMEHTOM TIPOUHOCTHBIX PACuETOB  SIBJIAETCS KOPPEKTHOE
HA3HAUCHUE JIOMYCKACMbIX HAIMPSXKEHWH, KOTOPbIE B NEPBYK OUEPE/ib 3aBUCAT OT
MCXaHUYECKUX CBOMCTB MATCPHANOB, UX TepMOOOpabOTKH, a TAKXKE OT pekUMa pa-
OOTHI TIepe1aun: PEBEPCHBHAS HMITH HEPEBEPCHBHAS.

3ybuatsie nepeaayd paboTaloT Beeraa B VCIOBHAX LMKIMUECKUX TEPEMEHHBIX
Harpy3ok. IlosToMy mipenebHbIe KOHTAKTHBIE Gy, W HU3THOHBIC HATIPSKEHHA G
MATEPUAJIOB KOPPEKTUPYIOTCS ¢ YUETOM PECYpca M3JIENus, T.€. (PAKTHUECKOr0 Yuc/ia
Ny UKI0B AethopManuy (HarpyskeHus) 3y ObeB nepeaad.

TaGnuna 3.1
MexaHnyeckne XApaKTePHCTHKH MATEPHAJIOB,
HAHDO/Iee YACTO NPUMEHSEMbIX J18 H3rOTOBJICHHS KOJIEC 3y0UATHIX nepeaad

A — 11 IMIAHIPHYECKHX, [IIAHCTAPHBIX H KOHHYECKHX 3Y0UaThIX KOJIEC
[oCT Marepuan * | HB(HRQ) G, Mlla Sy Srim. Mlla S
1050-88 Cm 40 Y 192,228 1, 8HB+65 1,1 1,8HB 1,65
1050-88 Cmr 43 H 170.217 1,8HB+65 1,1 1,8HB 1,65
Y 265..302 1,.8HB+65 1,1 1,845 1,65
192,228 . :
| 4555 14HRC165 | 1.2 600 1,7
1050-88 Cm 301 3 (28..33) 650 1,2 440 1,7
4543-71 40X Y 230285 1,.8HB+65 1.1 1,848 1,6
30 ??;)iéi 18,5HRC+135 | 1,2 600 1,7
300..600 . :
311 (52..56) L4HR(+165 1,2 650 1,7
4543-71 45XH Y 220..250 1,8HB+65 1,2 1,8HB 1,65
470..540 .
31T (48_55) 1020 [,1 550 1,7
4543-71 20X 11 | 40(56..62) 23HRC 1,2 800 22
4543-71 {12XH3A4 11 | 600(56..62) 23HRC 1,2 800 2,2
TV 14-1-228-88| 38X2MFOA | A | 300(55...75) 1050 1,2 12HRC+300 | 22
4543-71 18XTT 1T | 400(56..62) 750 1,2 590 2,2
1412-85 15 O 163..229 1,.8HB+65 1,1 120 1,8
1412-85 CYH20 0 170..241 1,8HB+65 1,1 140 1,8
1412-85 ('35 0 197,269 1,.8HB+65 1.1 150 1,8
1412-85 CH45 0 229.289 1,8/H{B+65 1,1 170 1,8
4383-68 S 6M, 0 155 [,1 66 1,8
JI16T 30 275 1.1 165 1.8
5-78 K, 17 34 75 [,1 36 1,8
TY 6-00-309-70|  Kamnpon 10...12 180 1.1 90 1,8
b — ms 3y6uaTeIX KONMEC BOJTHOBBIX Iepeaay
Mexannueckue csoiicrsa, MITa TepmoobpabdoTka
Mapxka cTamu
Gy 0.1 T — yiy4lleHHe
F0X 800 400 230 HB 230+285
30XMA 950 480 230 HB 230+285
JOXHMA 980 500 260 HB 230+285
30X1CA 1100 550 320 HB 230+285
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pooo.icenue mab.auyet 3.1
B — nna 3y0uareix yepBAYHbIX KOJEC, padoTaloWmX B 3aLUereHHH
CO CTaJbHbIM TEPMOOOPADOTAHHBIM YEPBAKOM

Ciilim
N(Iligegl:;f;ﬂ ** | gp | op, | E-10° HB § CKopocTb ckoIbkeHna V, Mic lf:/,?
' 05123468
, 3 [200[120| 0.74 | 80.100 | 46 180
-7¢ >
hpOIOBI(613-79) ~ 50T 150 | 1.01 | 100120 | 58 234 2
LpOTOHD(614-97)| 116 | 290 | 170 | 0,98 | 100..120 | 68 260 35
, B 13 [160] 108 60 40 144 _
7% 3
BpO6II6C3(613-79) o T2 093 e 76 T34 L6 12
13 [147] 80 60.68 | 32 132
BpOSISC5(613-79) otaootron 0.88 22— 180 12
BbpAYIK(439-79) | 3 [390]200] 1,1 110 80 [250[230[210[180[160[120[ 90| 10
CUI5 (1412-85) | 3 |314 09 | 163.229 |120]130[115]87 3

INpamedanusn. * Bua tepyoobpaboteu: A — azornpoanue, 3 — 3arkaika, 30 — 3ak. 00bpéMHAN,
311 - sax. nosepxHocTHas, H — Hopvaauszauns, O — omxur, ¥ — vavuwchue, L — ueMcHTaums,
** Cnocob orausku: 3 — B 3cm1i0; K — B kokuas; LUb — ucHTpoGekHOC MHUThE.

Moavabe yipyrocta 1as craaei £=2,1-105 Mlla; ana avrvaos £ = 1,15-105 Mlla;

Aas oponz £ = 1.02-105 MIa; a14 aropatrovunns £ =7-104 MIa;

A ekctonnta E =(6...10) 103 MIla, nomnaymiaaas cvioda E=2,3-103 MIa.
Koadduument IMvaccona a1 craacid 4 = 0.3: ans uyrvhHos = 0.23:

A Opona g = 0.3; 1719 ATIOMHAREBEIX cr1asos 4 = 0,32...0.36;

A1s TekeroauTor g = 0,08, .0,11; an1 noaamuaHex Mo g = 0.3, 0,35,

J1151 HCPCBCPCHBHOM NCPCIAYH B KAUCCTBC 0A30BLIX NONVCKACMBIX H3MMOHBIX HAMPSKCHHE
NPUHUMAKOT Ofiim, AN PCBCPCUBHON MCPCIAMM 3TV BCIUUMHY VMHOKAOT HA KO3DPULUCHT
K- =0.72 ann craacii, K- =0.74 ans uvevnos, K- =0.77 113 10paTioMHHHS M N1ACTMACC,

MakTAYECKOE YNCITO TAKITOB Ny BHIYACIAIOT, TAK WITH WHAYE, MO 3aJaHHOMY pe-
Cypcy MallMHbl. 370 nubo TpedyemMoe 4ucno 4acoB padoThl, MO0 prKkCHpoBaHHOE
KOJIMUECTBO LMKIOB AedopMauuu, MO0 KOJHUSCTBO 00OPOTOR KONEC 3a CPOK CITyK-
Obl. Pacuér ¢akTiueckoro 4wcna UWKIOB HApabOTKHW WHAWBHIAYAJIEH AJA KaKAOTO
KOHKPETHOTO MPUBOAA U NPUBEAEH HHIKE NPH PACUETE COOTBETCTBYIOLIEH NEpeaun.

PaccuntanHoe akTMUECKOE YMCIIO LMKIOB Ny COMOCTARAAIOT ¢ 0a30BbIM YMC-
TIOM TOHKITOB Ng, ONMPEAENTAEMbIM ANA KOHTAKTHBIX HAMpSKEHHH B 3aBUCHMOCTH OT
TBEPAOCTU MaTtepuana Ny = 3O-HBL4, HO He Oonee 1,2-108; a 11 U3rMOHbIX Hanps-
JKEHWH B 3aBHCUMOCTH OT THMA MaTepuana: ans CTanbHBIX Konéc Nyo = 41 0°, ans
KONEC U3 APYrux marepuanos Nyp= 3-10°,

Conocraensas ¢akTuueckue M 0a30Bble UMCAA LUMKIOB, ANA KAMXAOrQ KoJjeca
PacCUATHIBAIOT KOX(PPHIHMESHTH TONTOBEYHOCTHA, KOTOPHIE YYATHIBAIOT BIIHAHAE Pe-
CYpPCa W PeKHMa HArPy3KH Nepeaaun.

KoadpdpuumeHT 10AroBeyHOCTH N0 KOHTAKTHBIM HANPAKeHUAM, Kjyy:

—ecii Ny < Nyo, 10 Ky = (NHO,-/NHE,-)”(’, HO He Oostee 2,6 ansg MaTepHanos OJHO-
POAHON CTPYKTYPhI (C OJAMHAKOBOH TBEPAOCThIO MOBEPXHOCTH M CEPJLIEBHHBI. JIN-
00 O3 3akaliku, Nudo ¢ 00BEMHOI 3akankoi, oTxkur) u He Gonee 1,8 ana matepua-
JIOB ¢ TIOBEPXHOCTBHIO TBEPIKE CEPALEBHHDBI (MTOBEPXHOCTHOE YIPOYHEHHE: MMOBEPX-
HOCTHAs 3aKajlKa, a30THPOBAHHE, HOPMAIM3ALINA, VIIYULIEHHUE, UEMEHTALHA ),

— €CJ11 N]n; > N"(), TO K]]]‘ = (N”()/A(}”g)l/zo, HO HE MCHEE 0,75

KospduuueHT 101roBeuHOCTH 10 U3rHOHBIM HANpsKeHuaM, Kpy ;!
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— 1714 KONEC ¢ MaTepHalioM OAHOPOAHOH CTPYKTYpbl (OAMHAKOBOH TBEPAOCTLIO MO-
BEPXHOCTH W CEpALICBWHBI 3y0ObeB: W00 0€3 3akanki, Mubo ¢ OOBEMHON 3aKaJIKOH,
oTanr) Kgp = (NF()/NFE)”(’, HO HE MeHee 1 u He Oonee 4,
— JUTsl KOJIEC ¢ MOBEPXHOCTLIO 3yObeB TBEPIKE, UEM CEpPALICBUHA (TOBEPXHOCTHOEC YII-
pounenne) Kr; = (Nro/Nrp)'", 1o e menee 1 u ne Gonee 2,5.

C yuéroMm K0>(pIHIHCHTOB TONTOBEYHOCTH IS KAXKAOTO KOJIeca BHIYHCIAIOTCA
JTOTMyCKaeMBbIe KOHTaKTHBIE HaNpskeHHA: [oy| = (Omyim /Su) Kur;
W JIONYCKAEMbIE HANPSHKCHUA NPU U3TUOC. [GF| = (Grpim /SF) Kr1 Krc.

Pacuétbl Ha MpOYHOCTL 3y04aTBIX KONEC MPOBOAATCA ¢ YYETOM MOJYYCHHBLIX
JIOTIYCKAEMBIX HAINPSKEHHH [oy| v [oF].

ITpu pacuére (PaKTHYCCKUX HANPSIKCHHN B 3yObsIX KOJNEC MCHOJIB3YIOTCS KOP-
pexTupyomme koxddunuents (Tadmn. 3.2 ... 3.8):

Tabmuua 3.2
Koa(ppuuneHt pacnpenenenus Harpy3xku Ky,

CrencHb OxpyskHas CKOpOCTEV, M/C
roHocTH <1 1.5 5..10 10...15 | 15..20
nepenaqi
6 1,00 1,02 1,03 1,04 1,05
7 1,02 1,05 1,07 1,10 1,12
8 1,06 1,09 1,13 — —
9 1,10 1,16 - - -
Ilpumeuanue. JI1a npavosvOex xonéc K, = 1.

Tabnuua 3.3
KoaddhHuueHT KOHIEHTPAIIHH HATPY3KH K

b TreprocTs NOBEPXHOCTEH 3y0ObeB
¥, ,, =—— < HB 350 > HB 350

dy, 1 ] m | 1V T il M i\
0,2 100 | 1,04 [ 1,18 [ 1,10 | 1,03 [ 1,05 [ 132 | 120
0.4 1,03 | 1,07 | 1,37 | 1,21 | 1,07 | 1,10 | 1,70 | 145
0,6 1,05 | 1,12 | 1,62 | 1,40 | 1,09 | 1,18 - 1,72
0.8 1,08 | 1,17 1,59 | 1,13 | 1.28 - -
1.0 1,10 | 1,23 - 120 | 1,40 - -
12 1,13 | 1,30 — — 130 | 1,53 - —
14 1,19 | 1,38 — — 1,40 — - —
1,6 125 | 1,45 - - - - - -
1,8 1,32 | 1,53 - - - - - -

Hpameuanne. | — cuMMeTpHYIHOE pacnoIoKeHNe KOMEC OTHOcHTeNbHO omop: Il — He-
cummerpuutoc; Il — KoHcoapHOC OpH YCTAHOBKE BANOB HA WIAPUKOBBIX NOJKMNHUKAN: [V
— TO €, HO HA POTHKOBHIX TMOJIUTHITHHKAX.
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KoapduuneHT AMHAMUYHOCTH NpUAOKeHUS HArpy3kn Ky

Tabmina 3 .4

Crencue | Teepaocts OxpvaxHas ckopocers V, vic
TOTHOCTH | TIOBEPXHOCTH
nepeiaqu | 3vOpes HB <1 2 4 6 8 10
6 <350 1.03/1.01 | 1,06/1.02 | 1,12/1.03 | 1,17/1.04 | 1.23/1,06 | 1.28/1.07
>3350 1,02/1,00 | 1,04/1,00 | 1,07/1,02 | 1,10/1,02 | 1,15/1,03 | 1,18/1,04
7 <350 1,04/102 | 1,07/1.03 | L1I4&105 | 121/1,06 | 1.29/1,07 | 1.36/1.08
>3350 1,03/1,00 | 1,05/1,01 | 1,09/1,02 | 1,14/1,03 | 1,19/1,03 | 1,24/1,04
Q <350 1.04/1.01 | 1,08/1.02 | 1,16/1.04 | 1,24/1.06 | 1.32/1,07 | 1.40/1.08
>3350 1,03/1,01 | 1,06/1,01 | 1,10/1,02 | 1,16/1,03 | 1,22/1,04 | 1,26/1,05
9 <350 1,05/1.01 | 1,10/1.03 | 1,20/1,05 | L.30/1,07 | L40/1,09 | 1.50/1.12
>3350 1.04/1,01 | 1,07/1,01 | 1,13/1,02 | 1,20/1,03 | 1,26/1,04 | 1,32/1,05

Hpnmeqaﬂﬂe. B uncnureae JAaHHBIC O.14 H]JHMO3}’6I)IX KOIEC, B 3HAMECHATCIC — A4 KOCO'&}-’()LIX.

Koaddpuuuent pacnpenencaus Harpysku Kp,

Tabnuua 3.5

Creneus TodtocTn 3] 7 8 9 Hns mpamozvOeix konéc
oot B=0) Kr,=100
Koadduipcnt Kr, 072 | 081 | 091 | 100 :
Tabmna 3.6
Koy puumenT koHUeHTpanun Harpy3ku Ky
b TBeproCcTh NOBEPXHOCTEH 3yOBeB
W, =—= < HB 350 > HB 350
dy | 11 1 v 1 11 111 1V

0.2 100 | 104 | LLI§ | 110 | 103 | 105 | 132 1.20

0.4 1,03 1,07 137 | 1.21 107 | 110 | 1,70 1.45

0.6 105 | 112 | 162 | 140 | 109 | 118 - 1,72

0.8 1,08 1,17 - 159 | 1.13 1.28 - —

1.0 1.10 1.23 - - 1.20 1.40 - -

1.2 1,13 1,30 - - 130 | 1.53 - -

1.4 1.19 1.38 - - 1.40 - - -

1.6 125 | 145 - - - - - -

1.8 1.32 1.53 - - - - - -
Ilpumeuanne. 1 — cuvMMeTpUUHOE pacHoNOKEHHE KONEc oTtHocHTenbHO omop: 11 — me-
cummetpraHoe; [l — KOHCOIRHOE MPU YCTAHOBKE BANIOB Ha IMAPHKOBEIX TOAMATHIAKAX, [V
— TO XKE, HO Ha POTHKOBRIX MOITMHITHHKAX.

Tabmina 3.7

Koydpduuupenr aunamuanocrn K-
Teépoocte 3uaueHue K- npu okpyskHOI ckopoct V, M/c
CrencHb paboueit
TOUHOCTH MOBEPXHOCTH Ho 3 3-8 8-12,5
3yObes HB
6 <350 1/1 1,2/1 1.3/1,1
>33() 1/1 1.15/1 1,25/1
7 <350 1,15/1 1,35/1 1.45/1,2
>33() 1,15/1 1.25/1 1,35/1,1
Q <350 1,25/1,1 1,45/1,3 —/1.4
>3350 1,2/1.1 1.35/1.2 =/1,3
9 <350 1.30/1,15 1.52/— —/1.4
>3350 1,2/1.13 1,45/— =/1,3
[lpumeuanue. B wrcmirete vkasauel 3HaueHus Ky 108 OpaMo3vORIX Mepead,
B 3HAMCHATCIC — 18 KOCO3VObIX.
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Tabnuua 3.8

3uauenne koa3dgpdunuenta npounoctu 3yoneB Y (FOCT 21354-75)

A Koz ummenT cvemeHna NCX0IHOTO KOHTYPa
(Z,=Zeos’B| 05 | -02 | 0 +02 | 405 [ +08
¥ KOCO30bIX) Koadbdummeur ¥r

10 - - - - - 2,96
12 - - - - 335 3.08
14 - - - 4,05 3.56 3.14
16 - - 4.47 3,99 3.57 3,17
17 - - 4.30 3,97 3.58 3,21
20 - - 112 3.90 3,39 3.25
25 - 4,39 3.96 381 3.60 3.33
30 4.67 4.14 3.85 3,75 3.61 3,37
40 421 3,90 373 3.68 3.62 3.44
50 4.02 3.83 373 3.66 3.62 3.48

Z unu KoadppHUMCHT eMCLICHUSL MCXOAHOIO KOHTYPA

Z,=Zcos’f|  —05 -0,2 0 +0.2 +0.5 +0.8
60 3.03 3.82 373 3.68 3.63 3.52
80 384 381 374 - - -
100 3.87 3,80 3.73 - - -
150 3,86 3,80 375 - - -
200 385 3,80 377 - - -

Tabmuma 3.9

Pexomenjianmu no BLIOOPY CTENEHH TOUHOCTH Mepeaayu

CrenmeHp TOYHOCTH OxpyskHasS CKOpOCTE, V¥
[Rpeaads M/c.He Bodee Tun nepeaad
(I'OCT 1643-81) IpIMO3YO0. KOCO3VOBIe
BEICOKOCKOPOCTHRIE MEpeJatin, Mexa-
6 (BEBICOKOTOUHBIC) 15 30 HH3MBI TOUHOH KHHEMATHUCCKOH CBA3H
— AC.IMTCABHBIC, OTCUYCTHBIC,
Ilepeaaun mpH MNOBHILISHHBEIX CKOPO-
7 (roumbie) 10 15 CTAX H VMEPEHHBIX HATPYIKAX UITH TPH
NOBBILICHHEIX CKOPOCTAX H YMEPEHHBIX
HArPY3Kax.
_ 8 6 10 ITepeaaun 00ICIO  MAMIMHOCTPOCHUH,
(cpeaHell TOYHOCTH) HE TPeOVIOUTHE 0c000 TOTHOCTH.
9 THXOXQAHBIC OCPCAAYNH ¢ MOHUKCHHbBI-
(moHvKEeHHOH 2 4 MH TPeOOBAHMSIMH 110 TOTHOCTH.
TOUHOCTH)

Tadmmua 3.10

PexomeHnnyemble 3HAUCHHS KO3 QHIIHEHTA MHPHHBI BEHIA
3y0uarToro kojeca ¥, = b/Ay

PacnonoskeHuie konec

Tsepaocts pabodux nosepxuocreii 3ydbes

OTHOCHTENBHO OTIOp HB < 350 HB > 350
CuMMeTpHYHOE 0,30...0,50 0,25...0,30
HecumMerpuuHoe 0,25...0,40 0,20...0.25
KonconbHoe 0,20...0,25 0,15...0,20

¥4 NPHUHATL U3 CTAHIAPTHOTO PAIA:
0,1;0,125; 0,16, 0,25; 0.315: 0.4; 0,5, 0,63; 0.8; 1; 1,25.
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Tabnuua 3.11
Psaabl 3aavennii moayas m no 'OCT 9563-80. mm
[peanourutenshsiii: 1; 1,25, 1,5; 2; 2.5, 3;4; 5; 6; 8, 10; 12; 16; 20, 25; 32.
Jononuurensubiid: 1,125; 1,375; 1.75; 2,.25; 2,75, 3.5, 4.5, 5.5, 7, 9. 11; 14; 18; 22; 28; 36.

Tadnuna 3.12
IlapameTpH4eckne psiabl 3HAYEHHH MEKOCEBOr0 paccTOAHUA Ay , MM
[Tpeanoururenshsiii: 40; 50; 67; 80; 100: 125; 160; 200; 250; 315; 400; 500; 630; 800; 1000...
JononaurensHelii: 53; 56; 60; 63; 71; 75; 85; 90; 95; 106; 112; 118; 132; 140; 150; 170,
180; 190;212; 224; 236; 265; 280; 300; 335; 355; 375;425;450; 475; 520; 560; 580; 710; 900 ...

3.3. Pacyér 3aKkpbITOil UMAMHAPHYECKOil 3y0uaToii nepeaaum.
Tsarossliit npusoa Tensoso3a TII160

PaccmoTpuM MeTOIMKY pacyéTa HMIMHAPUIECKOM 3aKphITOM 3y0uaroil nepena-
Pana menexwy L I' YA HA NPUMEPE WHAUBUIYAIBHOIO TIArO-

. — BOI'0 MPUBOJA BEAYIICH KOIECHOW Maphl
y EE R x Z=31 temososa 721160 [2].
TS Koncrpykuus sroro nmnpuBojga ¢
7,72 OIOPHO-PAMHBIM  TIO/IBEIIMBAHUEM TSTO-
E - — t—L j BOI'O JBHUIaTe/s JIEIKO MMO3BOJISAET IPUME-
‘\m —I HATb OJHOCTYIIEHYAThIA penyKTop, CO-
Odwocmyneryams \ CTOSIIMA W3 TIPAMO3Y0OH HMIMHIApUYE-
yunurdpuyeckud ~§ -
pedykmop a CKOM nepeaum (puc. 3.5).
N\ v Benymass wecrepHss TAroBoro pe-
Puc. 3.5. Cunosoii npusoa 721160 JIYKTOpA, 3aKpeIui¢HHas Ha Bajly JBUTaTe-

75, UMEET JIBYCTOPOHHUI CKOC I10 JUJIMHE
3y0a. 3yOuarblii BEHEL] BEOMOIO KOJIECA BBINOJHEH U3 CTaIU 43XH u 3akpeniéH Ha
KOJILIIEBOM OypTe MoBoOjKa YHpyrod My(QTbhl ropsyeil nocajkoil ¢ Harsarom
0,65...0.15 MM, a Takke NPU30HHBIMUA OoaTamMu U3 cm4(). 3yObs BEHLA 3aKaleHbl TO-
kamMu CBY na rnyOuny 2...5 Mm.

= Bedoroe koneco Z,=72.m =10
= - 8
=
l P,
5~§ A S3e = al Bie=—te———l g -1
Ry lI= Ry W ] ,
Joo 160 L/
- 13e0
b 1%%0 B
2600 -
feosg-—

Puc. 3.6. Pasmepsl netaneii konécuoit napst 721160
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3ybuaras nepenaya 3aklQueHa B CBAPHOM JIMCTOBOM KOXKYX, Kyaa 3aauto 3,51
CNEUHANBHOW MOPO30CTOWKOW CMa3KH, MPEIHA3HAYEHHONW Ang padoTel B YCIIOBHAAX
BbICOKMX KOHTAKTHbIX HanpsokeHuH (puc. 3.0).

[Ipober nokoMOTMBA A0 KAMPEMOHTA HE MEHEe | MUNTHOHA KHUJIOMETPOB.

Huametp Benymmx konéc D, = 1050 mm. CkopocTh NpH ANUTENBHOM peKHUME
Vii =45 km/u = 12,5 m/c (n; = 60V/aD= 60-12,5/3,14-1,05 =227 00/MuUH), Makcu-
ManbHasA V= 160 km/gac = 44,4 m/c (n, = 808 ob/Mun).

Uactora BpanieHus Baja Auratens (M WIECTEPHW) HA JUIMTENIbHOM PeXHUME
n;= 530 06/MuH, U MakcuManbHas n; = 1880 o6/MuH.

Haitiném neobOxoammoe mepemaTtodHoe oOTHOmWeHWe mnepemadn: U = my/n; =
= 1880/808 = 2,32, Takoe 3HaU€HHE HE COOTBETCTBYET HOPMAJIbLHOMY Pally, Clea0Ba-
TENbHO, OyAEM NPOCKTUPOBATh NEPEAAYY C HECTAHAAPTHLIM MEPEAATOUHBIM OTHO-
IEHHEM.

Cuna taru npa anutenbHom pexxume F' = 15600 kI" (153036 H), makcumanbHas
npu TporaHuu ¢ Mmecta F' = 41600 kI (408096 H). DTM cunam TArMKM COOTBETCTBYIOT
BPALIAKOLWIHA MOMEHT Ha OCH BEAYLUEH KOJMECHOW Mapbl MPW UTHTENBHOM PEKHME
M;= F'D,/2 = 80343900 HmM; W npu MakCcMManbHOM pPeKMMe TPOraHus ¢ MecTa
M, = 214250400 HvmM. 3TOT MOMEHT CO30a€TCA MWECTHIO OJHHAKOBBIMH TATOBBIMH
NPHUBOJAMHE, CJIE/IOBATENIbHO, BPAIAKIIMA MOMEHT HAa KaXJOM BEJOMOM 3yOuaTom
KOJIECE OpU ANUTENbHOM pexkumMe My = F-D/(2-6) = 13390650 HmM, Ha Makcumanb-
HOM pekAaMa Tporanua ¢ mecta M= 35708400 Hmm. Bee pacuérsl BBIMONHAIOTCA
JUTSl MAKCUMAJIbHBIX HAarpy30K.

MekoceBoe paccTOAHUE AOMMKHO HAXOAMTHLCA B KOHCTPYKTHUBHBIX MpEaenax ot
500 mo 550 mm.

OceBble cuJibl B Nepe/layue HeXeNaTesbHbl, NO3TOMY KoJiéca — MPsAMO3yoble.

LllecTepHa U KOAECO PACNOIOKEHBI HECUMMETPUUHO OTHOCUTENBLHO ONOP.

[To »TWM WCXOOHBIM AAHHBIM BBITIONHAEM PacdéT MepeIavyn B CICAYIOWEM MO-
panke [49].

Bulbupaes samepuait Ot u320moeitenus utecmeping u kodeca (tadn. 3.1).

Ecnu 3anaHnem He mpeaycMaTpuBaeTcs crnienyaibHbiX TpeboBaHUul k rabapuTam
M Macce nepesayu, TO MOKHO BbIOMPATb CTANIM CO CPEAHUMM MEXaHMUECKMMU Xapak-
TEPUCTHKAMW W OTHOCHTENBHO HEBBICOKOH CTOMMOCTBIO.

OpaHako B HalleM ciyuae AJia TATOBOM mepeaayd JOKOMOTHBA, Tpebyrollel Bbi-
COKOH Haa&XKHOCTHU, Mbl BBIOUPACM
— ana seaywed wectepan: ctans [ 2X2H3A ¢ uementagneii, HB600, HRC56 npenen

KOHTAKTHOH BBIHOCIIMBOCTH Gppimy = 23-HRC = 23-56 = 1288 MIla; ko3ddrument
KOHTaKTHoO#l Oe3omacHocTH Sp; = 1,2; npeaen U3ruOHOH BBIHOCAMBOCTH G iy
= 800 MTla; ko>¢pdummenT narnbHoI 6e3omacHoCTH Spp = 2,2;

— JUIS BEIOMOro koJyieca: ctaib 43XH ¢ noBepxHocTHO# 3akankoil HB340, HRC55
npeaes KOHTaKTHOM BBIHOCAMBOCTH Oz = 1020 MIla; ko3ppHUUMEHT KOHTAKT-
HOW Oe3onacHoCTH Sy = 1,1, nmpenen u3rndHo# BBIHOCIHBOCTH Gz = 550 Mlla;
ko3¢dbuuneHT Uu3ruoHoi de3onacHocTH Sy, = 1,7.

[lepenaua peBepcrBHasn, Konéca cTaiubHbBIE, CneaoBaTebHO, Ko3pdrunent Ky,
YUHTHIBAIOILIUNA PEBEPCUBHOCThL HArpy3ku nepenayu, paseH 0,72 ans oGoux konéc.
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Paccuumeicaes 6a3060¢ YuCi10 YUKI08 KOUMAKIILLX nanpsxcetuti Nyy:
— s weetepuu Nyoz = 30 HB* = 30 - 600*! = 1,40 - 10%;
— A koneca Npop =30 HB* =30 - 540 = 1,08 - 10°,
bazoeoe wucio yuxioe uzeudnvlx nanpsiwcenuit Npoy = Nppz = 4-10°,
Darmuyeckoe Yuc1o yurioe Hanpadicenuti Ngg: 3agaH pecypcHblit mpober mo-
komoruea L > 1 man. kv (107 mm), uto npu aunamerpe xoneca 1050 MM coorBeTCT-
ByeT KOIHYECTBY 000pPOTOB KomécHoll mapsl N = LAmD,) = 10%/(3,14-1050) =
= 0,30-10° obopotos. BenoMoe koleco HacakeHO Ha OCh KOIECHOUW maphl, 3HAYUT,
KQXJ1bIH €ro 3y0 Harpyskaercs O/IMH pa3 3a 000pOT, T.€. HApadOTKa Kaxa0ro 3yoa
BeAOMOro koneca Nypz — Nppz — 0,30-109 UMKIOB M Kaxxaoro 3yda WecTepHH
Nygt = Npgr =NggzU= 03107232 = 0,696-10° unknos. Bumum, uto pacuéTHbie
UKCA [UKIOB HATPYKEHUA 3y0uaThiX KONEC O0JbIIE DA30BbIX.
Paccuumvieaes Kosghpuyuenmut do1coeedHocmi (CM. pasza. 3.2):
Kuz1= (Nuod Naen)'™ = (1,4-10%0,696-10%)' %= 0,923;
Ki1.2= (Niod/ Nue2)™ = (1,08-10%0,31- 10°)°=0,948;
Kir1= (Npod N = (4:10°/0,696-10%)" = 0,563 ; mpumem 1;
Kr12= (Npoa/ Npp2)™ = (4-1090,30-10°)” = 0,618; niprmem 1.
Bouiuucises Oonychaemble KOHMAKMuble HANPAXCCHIUS.
[GH]1 = (GHljml /SHI)'KHLI = (] 288/1 ,2)0,923 =990 Ml'[a,
[Gn]z: (G”[j;,,z/Snz)'Kan = (1020/1,1)'0,948 = 879 MIIa.
Boiuucises OOnyCRaemMole HanpAXCeHUus npu uscuoe:
[or7]i= (S Ftimi /SF1) Krer Kppr = (800/2,2)-0,72-1 = 261 MIla,
[GF]ZZ (GFli,,,z/SFQ)'KFCQ'KFLQ = (550/1,2)0,721 =330 MIIa.
Hpunuvaem yeoa naxiona aunuu 3yoa f. B Hamem ciydac mepeaada 3amaHa,
Kak npsMo3y0das, T.e. f#=0.
Onpeoeisier MUIUMAAbHOE MEXCOCes0e paccmosie nepeoaqu, Tpedyemoe us
YCTIOBHUA KOHTAKTHOH mpounocTH. B 06weM Buae popMyna BHITIAINT, KakK:

M,-E_-cosp-cospf,-K,

np
g 2 . >
r-g, (o, |- U)YY¥,, s«
rne Ky — xoxppunuenT Harpy3kH, YOUTHIBAKOIHNH JIOTIOJTHATEIBHBIC BPEIHBIE Ha-
IPY3KH, COMYTCTBYIOIIME PAdOTe nepeadn; npearapuresibHo npunumaetcs Ky =12

A KOJIEC ¢ TBEPAOCTBIO MOBEPXHOCTCH 3yObeB < HB 350 u 1,35 ana 3y0beB ¢
TBEpPAOCTRIO > HB 350, E,, — npuBeA€HHBIH MOYITB YITPYTOCTH

U _lopf 1-p; 1-03 1-03° 1 ,
E E, E,  21-10° 21-10° 115-10° MIla’

np

f — yron Hakiiona 3y0a, f =0, 1.x. nepenava npamMo3ybas; ¢ — yron 3aueruicHusa st
OonbiMHCTBA KOJIEC npuHUMaeMbiii 20° (sin2a = 0,643); fi, — yron HaKIOHA JTUHUK
3yba Kk oOpasyomeld ocHoBHOro uwnupapa fp = arcsin { sinf - cosa) =
= arcsin(sin0°-c0s20°) = 0°, g, =1,05...1,1 — ko3dPrueHT NepPeKpoITUS, TTPUMEM
&e =1,07;, ¥y — xodppuuueHT wMpuHbl BEHNA 3yOuartoro kosieca (radn. 3.10), aus
konéc named nmepegaur ¢ HB > 350 n necuMMETpHYHBIM PacioNoKeHHEM TTPUHH-
maem ¥ (= 0.25;

Ay =(U+1);
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[6:] — pacuéTHOE HOMYCKAEMOE KOHTAKTHOE HANPAKEHUE, KOTOPOE PaBHO:

— st ipsiMo3yOwIX koiéc ipu =0 [6y| = |6y ]min:

— JUUI4 BCEX KOCO3YOBIX KONEC, a TaKxkKe J1sl TeX NPsiMO3yOblX, ¢ 00JIbIIOH pa3HO-

CTBIO TBEPAOCTEH 1IecTepHU M Koneca (HB8,—HB;) = 70
[on] = 0.45([onls+ [on]2).

B paccuutsiBacMoii nepenaue ff = 0 u (HB,—HB;) <70 1 Mbl NpUHUMAacM |Gy
=|og|min= 879 MIla.

Takum 00pa3zoM, MUHHUMAJILHOE MEXKOCEBOE PACCTOSIHUE HEpPE/auH, Tpedyemoe
13 YCIOBHA KOHTAKTHOH MPOYHOCTH PaBHO:

35,71-10° - 1,15-10° -1-1-1,35
A, =(2,32+1); ’ e
3,14-1,07-(879-2,32)2 -0,25- 0,643

KoppekTupys ¢ yuéTOM mapaMeTpHUeCKOTO psaaa MEKOCEBBIX PACCTOSHHH
(tadn. 3.12), npuHUMaeM B 33/laHHOM /AMANA30HE KOHCTPYKTUBHBIX OIPAHMUYCHUHA
(500 MM < Ay < 550 Mm) Oonblliee MEKOCEBOC paccTodHHE nepeaaun Ay = 520 MM,

Onpedeaseat yucia 3Y06ee. TECTEPHA TI0 YCIIOBHIO Henoape3anud Z; >17cos’f,
oKpymisieTest 10 Oobiuero uenoro, npumem Z;= 18; koneca Z; = ZyU = 18232 =
=41,76 = Z,=42. YTounaeM nepetatoutoe OTHOWEHHE U ymouy = £2/£;=42/18 =
= 2,33, KOTOpOE HE /I0JDKHOE OTauM4aThes oT Tpedyemoro U Oonee uem Ha 3%.

B nameM cinyqae A4 = (2,33-2,32)/2,32 = 0,43%.

Onpeodeasiem MOOYIb 3ayenIeHs

m= (2-Ay-cosP(Z+Z£5)=2-520-1/(18+42) = 17,33 mm,

OnHaKo A7 COBPEMEHHBIX JJOKOMOTHBOB MOAYJH TATOBBIX MEPeady TPAAWLIH-
OHHO cTpeMaTcsa yHuduuuporars B npeacnax m — 10...11. Iloo>tomy npumem Oonb-
mee umncio 3yowes Z; =31, Z,=Z;U =31-232 =71,92 = 72. YTounéHHoe nepeaa-
TOUHOE OTHOWEHNHE Upyowy = Z3 /2y =72/31 = 23225 ornuuaercs oT 3a/laHHOTO Ha
A=1(2,3225-2,32)/2,32 = 0,001075 = 0,1075% < 3 %.

[1pu Takux uncnax 3y0beB MOAYIb 3aleTIICHHS

m=2-Ay -cosPY(Z+Z;)=2-520-1/(31+72) = 10,09 mm.

W3 craupaptHoro paaa (tabn. 3.11) npunumaem m = 10 mm. Takoii moayns
uMeeT DOJTBIITMHCTBO TATOBBIX NEPEIAY JIOKOMOTHBOB,

B naieM ciyuae paccuuTbiBacTCs nNpamo3ydas mepeaava ¢ MOAYJCM I, a Ot
KOCO3YOBIX KOTEC 30€Ch U OATee UCROABIYEMCH HOPMATLH LI MO0V Hy,.

Ymounsiem mesicocesoe paccmosiie nepepaun Ay = 0.5(Z; + Zym/cosf =
= 0,5(31+72)-10/1 = 515 mm. B cayuae, ecnu nonyvaeTrcs ApeOHOC YMCIO, TO 3a
YTOUHEHHOE 3HAUCHHE IPUHUMAEM €ro LEeNyIO YacTb.

J[1s1 kocoszyGoii nepedayt YMOYHAEM Ve0a HAKIOHA TUHUY 3v0d

p = arccos [0.5(ZZ)miAy].

Paccuumuieaeat ceomempuieckie napamempel 3vouamoii nepedavu.

Henvrensubie quameTpsl: dyy=m - Z;y/ cosff =10-31/1 =310 mm;
dwz =m- 2 / COSﬁ =10-72/1=720 mMm.

=479.12 mm.

JuaMeTpsl BEpPIIHH: dy=d; +22-m=310+2-10= 330 MmMm;
dpo=d; +2-m=720+2-10= 740 mm.
JuaMeTpsl BIIaIuH: dip=d; —2,5-m=310-25-10= 285 mm;

do=d; -2,5-m=720-2,5-10= 695 mw.
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[MIupuna koneca ¥y Ay =0,25-520= 130 mm.
[Mupuna wectepuu b;=1,12-b,=1,12- 130 =145,6 mM.
M3 KOHCTPYKTHBHBIX coodpakeHui mpumem by = by = 140 Mm.
Kosdduument mmpunn mwecrepuu Wpy=b;/ dyy=140/310= 0,45,

Onpeoeastest OKPYICHYH CKOPOCH b Ha ASATETHHOM AHAMETPE KOJeC.
[Mpu MakcUMalIbHBIX YaCTOTaX BPAILUEHWs ABUTATENA Hyg oy = 1880 006/ MUH:

Vinay = (T @y Aypa /60 000 = (3,14 - 310 -1880) /60 000 =304 m/c.
[Tpn IMUTETEHOM PEXKAME Hog g = 330 00/MUH:
Vi = (0w Rou)/60 000 = (3,14 - 310 -530) /60 000 = 8,6 m/c.

Hpunumaest cmenens mouiocmu nepedayi ¢ yueToM peKoMeHaalUui ans pado-
THI MPH ANTMTETBHOM PEKAME — ceapmyro (Tadm. 3.9).

Vmounsaew snauens kosghghuyuenmos naepysru.

KoadduumeHT, yuuThiBaOWKA pacnpeaeneHue Harpy3ku (tada. 3.2), ang nps-
MO3yOBIX KOnée Ky = 1.

Koaddunuent, yuntbiparolmii koHUEHTpaUnO Harpy3ku Ky (tabn. 3.3), ans
Hawel nepeaauu npumeM Kyp= 1,10,

KoapduurenT, yunTeiBalOUWA AWHAMHYHOCTD TPHIIOKEHHS Harpy3ku Ky
(tadn. 3.4), ana Hawel nepeaaud npumem Ky =1,20.

[Ipouszsooum nposepounsiil paciem KOHMAKMHBIX Hanpsdcenui Ha pabounx mo-
BepXHOCTAX 3yObeB. B o0miem ciayuae gopMyia 3anuceiBaeTCs B BUJIE:!

HU+DM, I, Ky K g Ky c0s B cos B
G, = :
o g, dy b, sin 2a

= 677 Mlla.

O

_J4(2,32+1)-35,71-106-1,15-105-1-1,1-1,2-1-1
3.14-1,07-720% -140-0,643
KonTtaktHbie Hanpsxerus 677 MIla menbme gomyckaemsix (879 MIla).
Haxooum cuiawl, oeticmeyiowue ¢ sayenienuy 3y0uaTbelx KoJec.
Oxpyxuas cuna: F,=2 - M,/ dy, =2 - 35708400/720 = 99190 H.
Pamnanerasa cuna: F, = F;tg20%/cosff = 99190-0,364/1 = 36105 H.
Ocesas cuna: F,= F, tg #=99190 - 0= 0 H (nepenaua npsmo3zybdas).
Onpeoeiisiesm koop@uyuermel RPOYHOCch 3y0be6 IWECTEPHU U KONleca:
ana wectepau (Z;=31) Y;;=3.8; ons xomeca (£,=72) V2= 3,61.
Onpeoeisem koopguyuenm naaona 3yoa Yp=1-p/140°=1-0/140 = 1.
Onpeoeisiem kodpQuyuermet 1acpy3xu Alld pacueTa 3yObes Ha u3rud.
Kosduunent pacnpenenernus Harpysku (tadn. 3.5) ana nawmei mpsamo3y0oii
nepenauu Ky, = 1.
Koapduunent konuentpaunn Harpy3ku Ky (tabn. 3.6) Kip = 1,04.
Kosdpdunment aunamuunoct Harpysku Ky (tadn. 3.7) Kpp = 1,22,
Onpeoeisiess omnoutenst 10NyCKaeMblX Hanps:keHMHA u3rnba k ko>pQuiHeHTaM
popwmsl: [op]s /¥pr=147/3,8 = 38,68 MIla; [o4]2 /¥ =203/3,61 = 56,23 MIla.
TIpouseooum npoeepouN sl PACHCIn HARPSNCEHut U3 uGd B OMACHOM CEYEHUH
3yObEB LUISCTEPHMU, T.K. OTHOWEHUE [Gr]i/ Yy < [or]2/ Yis.
or1= (Ypr Yy FrKpw Kyy K1)/ (brm).
[Tpu Tporanuu ¢ Mecta: o= (3.8:1-99190-1-1,04-1,22)/(140-10) = 341,5 MIla.
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Ha anutensHOM pesknme: 657 = (3,61-1-37149-1-1,04-1,22)/(140-10) = 127,8 MIla.

Pabora nokoMoTHBA B pexUMe TPOraHuA KpaTKOBPEMEHHA, CKauKH Bpalllalolie-
r0 MOMEHTa CLIIAKHMBAKOTCA COCUMATLHON KOHCTPYKUMEH nNpuBOoAa ¢ ONOPHO-
PAMHBIM TIOABEUIHBAHWUEM W JBYMS YIIPYTUMH My(TamMH HAa BXOJE W HA BBIXOAE W3
peaykropa. [1o3TOMy BEAMUMHA HArPy3KkU Ha 3y0Obsl MOMKET CUMTAThLCA MOCTOAHHOMN, a
W3rn0HBIE HAMPSHKEHWA CIIEAVET CPABHHUBATH C MPEAENOM BBIHOCIHBOCTH HA H3rHO
MPU OTHYJEBOM LMKIE Gy = 350 MIlla, npuseaéurnom B tabmuue 3.1. Yciaosue
MPOUHOCTU HA nmyckoBoM pexkume (341,5 Mlla < 550 MIla) BeinoniHseTcA.

HITATETBHBIA PEKUM, HAMPOTHUB, XAPAKTEPEH MHOTOLMKIOBBIM HArpPyKEHHEM
3yObeB, MOITOMY 3/1eCh H3rHOHBIE HATIPSKEHUSI ClIeAyeT CPaBHUBAThL C AOMYCKAEMBbI-
MU HAMPAXKEHUAMH Ha U3rU0, YUUTHIBAOWHWMU (DAKTUUECKUE YCIOBHUA HArpy:KEeHUs
[or]:= 261 MIlla. Buonum, uto yenosre n3rnOHOH MPOYHOCTH HA JUTHTENBHOM PEIKH-
me (127,8 MITa < 261 MITa) Taksxe BbINOMHASTCA.

3aech UMEETCS OPUMEPHO ABYKPATHBIM 3amac no HanpsikeHuaMm usruda. s
CHJIOBBIX NEpeaay TOKOMOTHBOB 3TO OOCTOATENBCTBO TOMBKO VIYUIIAECT HAAEKHOCTD
MatiHbl, OHAKO TPU NPOEKTUPOBAHUN PA3TMYHBIX MEXaHU3MOB, 11 YMEHbLISHUS
rabapuToB U BECA MOKHO YMEHbLIWTh MOAYJb OPU TOM K€ MEKOCEBOM PACCTOSHUU,
€CJIM 3arac NPOYHOCTH MO U3rMOHBIM HAMPSIKEHUSAM 3TO MO3BOJISAET.

[Tpu yMEHbLICHUU MOAYAA HEOOXOAUMO:

TToocuumame cysmmaprnoe qucio 3yoees £y =2 - Ay - cosff / m,;, uncna 3yObeB
konéc Z;=2Zx/(U+1); Z,=Z; - U, npunumas Omxaiiuue 1esbe.

Ymounume nepedamounoe yucio U = Z; /| Z; 1 NIPOBEPUTh €ro PaCX0KACHUE ¢
3aJarHBIM, He Oomee 3%.

Ymounumes yeou narsiona 3yoa 1yist Kocosybol nepeaayu
f=arccos [ 0,5 (Z; +Z;) m/ Aw].
[epecyumams ymouynénusie pasmepst KOaEC:
dywi=m-Z;/ cosf, dy,= m-2Z,/ cosf,d,;=d;+2 - m;
dpo=d,+ 2 -m, dﬂ: d,-25-m; dfz: d;—25-m;, by by, Wy
TToemopums pacuém KOHMAKMHBIX HANPHAICCHUT

HU+DM,E, K, K, K, cos B, cosf

np
e, d; b, sin 2a

05 =

flosmopno onpedeiums Cuitbl 8 3ayenienun
F,=2 -M)d,, F,= F;-tga/cosf, F,=F tgp.
3a1060 onpeoeiume Ko huyueiimel hopyel u KodGGuyLHCHM HARIONA 3yOa
Y[«‘I; Y[«‘z; Yﬂ = ]—ﬁ/1400

Onpeoeiume koopguyuenms nacpysky 1y HoBoro koneca Krq, Ky, Kry-

fTosmopno paccuumame omnoutenusi [6p]/ Yy n [6p]2/ Y.

[Hosmopums nposepouneiit pacyém HAanpANcenult u32uha B OMACHOM CEYEHWH
3y0ObeB TOro KoJieca, rae otHoueHue [6p] /Yr MeHblue.

Koraa paccunTaHHble KoA€Ca MPUHUMAKOTCS K NPOSKTUPOBAHMIO, TO BbIMOAHA-
0TCS WX padboune ueptéxu (puc. 3.7).
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3.4. Pacuér oTKpBITONH HMIHHAPUYIECKOI 3y0uaToii nepeaayuu.
IlpusBoa uiaroayma HIA-8N

LlnmMHaApHUUecKHe OTKPBITHIE 3y0uaThie Tepeaaun pacCUUTHIBAIOTCS aHATOTHIHO
3akpeiThiM. MeToauka pacuéra coorsercreyer ['OCT 21354-87 "Ilepeoauu 3youa-
mbie YUIUHOPUYCCKUE B0TbECHMHbBLE GHEUIHC20 3ayenteHus. Pacyem na npounocms" .

OcobeHHoCTh pacuéra o0ycioB/ieHa crneiudukoi padoTel Takux nepenad. Ouu
HE 3allMIICHBI WK OYeHb ¢1a00 3allMIIEHbl OT nonajaHua adpa3uBHBIX YacTUL| U3
OKPYJKaIOIIEeT0 BO3AyXa, HE UMEIOT MOCTOSHHOTO CMa3biBAHWA, a YacTo W BOOOIIE
paboraroT 0e3 cmasku. [1o3ToMy OHM TJIaBHBIM 00PA30M UCHOJIB3YIOTCS B THXOXO/I-
HBIX MEXaHU3Max, paboTalOIIMUX NEPUOANYECCKU, ¢ OONbILIUMH NEPEPbIBAMU: PYUHBIX
nebémkax, Tenbdepax u T.II.

OCHOBHBIMM BHJAMH Pa3PyLICHUS OTKPBITHIX 3yOuaThiX KOJEC SABISETCSA I0-
BEPXHOCTHBIN M3HOC, HCKaKalomuit popmy 3yObeB M YMEHBIIAIOLINI €ro monepey-
HO€ CEUYEHHE, UTO BEJET K MOJIOMKE 3YObEeB OT MEHCTBHUS MEPEMEHHBIX HAIPSHKCHHH
npu u3rude. YCTaloCTHOE BRIKPALIMBAHUE MOBEPXHOCTEH 3yObEB OT NEHCTBUA NEpe-
MEHHBIX KOHTAKTHBIX HaNpsKEHUW BCTpeuyaercesa peaxo. [1oaToMy nmpoekTHbIN pacuér
BEAETCS MO U3THOHBIM, a MPOBEPOYHBIA — TI0O KOHTAKTHBIM HAIPSHKEHUSM.,

[Ipumepom Takoii mepenayv MOKET CIYKWTh THUXOXOJHAas CTYyNEeHb NMPHUBOJA
utarbaymos (puc. 3.8) tuma [[/A (4, 6, 8, N u S), mogHAMAOMas | OMyCKaomast 3a-
rpaaurenbHbiid Opyc [37].

Takaa nepenaya XOTA M HaXOAMTCA B KOPITyCe, HO HUIardayM MoABEP:KEH ca-
MBIM HEOJIArOmpUATHBIM aTMOC(EPHBIM YCIOBHAM (TBLTb, TIECOK), K TOMY K€ pado-
TaeT NMEPUOJNYECCKH, a 3y0uaToe 3alernyieHHe cMa3biBaeTcs Nnpu cOopke M 00CTyKu-
BaHWM KOHCHUCTEHTHOW CMa3KOM, KOTOpas 1oJ ACHCTBHEM TEMIIEPATYPHBIX YCIOBUHI
MOJKET TIePechIXaTh WM CTEKaTh ¢ Konéc. Kpome Toro, mMeercs cMOTpOBas 3aCJIOH-
Ka. Bcé 3T0 N03BOJAET NPUPABHATH MEPEAAUY MO YCIOBHUAM PabOThl K OTKPBITHIM.
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Puc. 3.8. Kouncrpykuus npusoga uuarbayma tuna L1[A
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PaccMOTpUM UCXOOHBIC JAHHBIC 715 pacuéra Nepeaaun.,

[lepenaua pesepcuBHad. [IpyBoa AOMKEH WM MOAHWMATE 3arpagvTENIbHBIN
OpyC M3 FOPU3OHTAIBHOTO MOJIOKEHUS B BEPTHKAJILHOE WJIH ONYCKAaTh €ro Ha 4YeT-
BepTh oOopota 3a 4...5 cexyHa (npumeM 4,5 ¢), 3TO 3HAUUT, YTO UACTOTA BPALUCHHUS
BLIXOJIHOTO Bajia nepenauu #; = 3,33 o6/muH. [lepeaaTouHoe OTHOLIEHUE TMEpeaayH
3aaaauM U =4, 1.¢. yacToTa BpallieHHa Beaywero Bana iy = ny U = 13,32 00/MUH.

Bpawarowwnii MOMeHT Ha BeIXOAHOM Bany Tpedyverea M; = 500 Hm. Crnenosa-
TEJIbHO, HA Bajl 3arpajuTesbHOro Opyca MpUXOAUT MOITHOCTE N; = wMyny/30 =
=500-3,14-3,33/30 = 174,3 Br.

KT oTKpBITOH UMIHHAPHYECKOH Nepeaayn ¢ Y4ETOM MOTEPh B MOAIHNHAKAX
CKOJbKeHUs npumeM 3 = 0.9, 3T0 3HAUUT, UTO HA BEAYLLEM Bajly pa3BHBAETCA MOLLI-
HOcTe Ny = No/yp = 174,3/0,9 = 193,6 Br. D2TO COOTBETCTBYET MOMEHTY
M;=30-Ny/(mny) =30-193,6/(3,14-13,32) = 138,9 Hwm.

Pecype npuBoaa 10° umknos noasém-onyckasue (Ha 90°). Kaxaplii Takoi Luk
3TO nonoBMHa 00opoTa. Takum o0pa3oM, (PAKTHUSCKOE UUCAO LIMKAOB HArpyXKeHUs
3yObeB Komeca Npyz = Nyp2 = O,S-’]O6 IHKI0B (000poToB). PakTHYECKOE THCITO K-
JIOB HarpyxeHusi 3yObeB wectepHd Nppz = Nppz = NpgpU = O,5~10(’ -4 =
=2,0-10° uuknos (06opoToB).

Konéca pacnonoxeHbl CHMMETPHYHO OTHOCHTENIBHO OMOP.

Kpome TOro, uMeercss KOHCTPYKTUBHOE OCPAaHMUYEHUE: MPUBOL 3aKPEMIEH Ha
cTolike mmmarbayma w ero rabaputHas mHuphHA (akTuueckn o0YyCIOBICHHAs aWa-
MeTpoM GoNbllIero U3 KoJiéc) He A0JkHa ObITh Oonblie 250 MM,

Pacuét nepeaaun 0poBoAMM B CleaylOLLER NOCNEA0BATENBHOCTH [46].

Beibupaen mamepuans koaée (tabn. 3.1). Tak xak 3amaHveM He TpeaycMaTpH-
BaeTCsA CHeLUalIbHbIX TpeOOBaHMI K Macce repeaayud, BbIOMpaeM B KauecTBe MaTe-
puana ana U3roTOBACHHMA 3y0uaThiX KOMAEC CTalb CO CPEAHUMM MEXAHUUECKUMM Xa-
PAKTEPHUCTUKAMH U OTHOCHTENBHO HEOOIBILIOH CTOUMOCTBIO:

— JUIsl LIECTEPHU cmate 43, TepmoobpaboTka — ynyuwenue HB250, moayne ynpyro-
ctu E; = 2,1-10° MIla, npeaen KOHTAKTHOH BBIHOCAMBOCTU Grgmi = L.8-HB +
+ 65 =1,8250 + 65 = 515 MIla; ko>dhduuMeHT KOHTAKTHOH Oe30macHOCTH Sy =
1,1; npeaen U3ruOHON BBIHOCAUBOCTH Gy = 1,8 HB = 1,8-250 = 450 MIla; koad-
¢dueHT n3rnOHoH GezonacHoCTH 83y = 1,635

— Ans Kojieca cmaies 45, TepmoobpaboTka — Hopmanusauus HB217, moayne ynpyro-
ctu E, = 2,1-10° MIla, npeaen KOHTAKTHOH BLIHOCAMBOCTU Gigmz = 1.8 HB +
+ 65 =1,8217 + 65 = 455 MIla; k0>(pPUIIHEHT KOHTAKTHOH 0e30macHOCTH Sy =
I.1; npeaen u3aruOHON BLIHOCIMBOCTH Opymez = 1,8 HB = 1,8:217 = 390 MIla; ko3d-
(puLHEeHT U3ruOHOM Oe30MacHOCTH 82 = 1,65;

[lepenava peepcrBHAs, 18 060WX ¢TambHBIX Konéc Koahduunent Ky = 0,72,

Boiuucidaesm 6a3060e 4ucio yurkiio6 KOumarknmibix nanpsicenutt Ny,

Juist wectepun  Npop = 30 HB** =30 - 250%* = 17,06 - 10°.

Jlns koneca  Nyoz= 30 HB**=30-217%=12,15 - 10°.

bazoeoe wucio yur:ioe useutnvix nanpsiicenuit Nygy = Npgz = 41 0°.

Paccyumeisaesm kosghpuyuenmst ooacosednocmu (CM. pasm. 3.2):

K= (NpodNuen'™ = (17,06:10%/2:10%) " = 1 44;
Kiir2= (Nuoz/Nim)"® = (12,15-10%0,5- 10%)° = 1,70,
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Krrr= (Nrod/Nrep)'” = (4:10%2:10%7 = 1,08;
Kyr2= (Neod/ New)™™ = (4:1090,5-10%)" = 1,26.
Boeiuucases donycraemble KOHIMAKIHbIE HONPAICCHUS
[Gn]): (Gﬂh‘m} /S[[;)'Km[; = (515/1,1)'1,44 =603 Ml'[a,
[or]2= (Ottim2 /Sa2) Kz = (455/1,1)1,7 = 703 MIla.

Breiyuciusien donycraemule nanpsiucenist npu useuoe:.

[GF]I — (O'Fﬁ,,,] /SI“I)'KF(,‘I'KFLI - (450/1,65)0,721,08 =212 MHa,
[65]2= (Criimz /Sr2) Krcz Kprz = (390/1,65)-0,72-1,26 =214 MITa.

3aoaéat yucaa 3y0eee u yeoi naxiond. B BUy TUXOXOJHOCTH NEPEAAUM, A TAK-
Ke BO U30CiKAHUE HATPYKEHHS OCCBBIMU HAIPY3KAMH MOALUMITHUKOB CKOJbKCHUA,
MpUHAMaeM TIpAMo3yOsle konéca. 3aaaém uucno 3yOeeB wectepun Z; = 17 U3 ycno-
BMSI HEIOJPE3aHms, TOrAa Yucyio 3yober koneca Z> = Z;U = 68. JIna koco3yOhix ne-
pefad 0 YCIOBUIO OTCYTCTBHS MOIPE3AHHS  Zpiy > 17c0s . YIon HAKIOHA JTHHHY
3yba f# mipuHWMaeTCed JUTS Koco3yObix Konéc B mpedenax f = 8...15°, amg meBpoH-
HbiX f#=25...40°. B cnyuae npoOHOro nepe1aroyHoro OTHOUICHUS YKUCIIO 3YObEB KO-
Jieca OKpYTIAETCA 0 UEeNOoro, yTOUHAETCA NMepeaaTouHOe OTHOLIEHHE U TPOBepseTcA
€ro OTKJIOHEHHE OT 33aHHOTO, He OoJiee 2,5%.

Haxooum gce HeoOxooumble paciénmusie KOIGPUyUeHmsl.

KoadduumenT uznoca K, YIUTHIBAOIINI YMEHBIIIEHUE TOJIITHHABI 3y0a W3-3a
M3HOCA MO OTHOWICHMIY K mnepBoHavanbHo toawune: 10 % — K, = 1.25;
20 % — Ky = 1,5; 30 % — K3, = 2,00. [TomaraeM 3a cpok cny»0bl H3HOC He Oonee
10 %, torma K, = 1,25,

BriGupaem ctencHbs ToudocTtu (Ttadn. 3.9). Ilepenaua npuBoja ninarbayma — tu-
XOXOJHAA, ¢ MOHKEHHBIMH TpeCOBAaHHUAMH K TOUHOCTH ((PHUKCHPOBAHHBIE MTOTONKE-
HUSl 3arpajUTelibHOro Opyca B KPaWHUX [MOJIOKEHUSX JIONMYCKAKTCS B TIPEJEsax
+ 5°), mosToMy OYJET AOCTATOUHO BLIOPATh 9-10 CTECNCHb TOYHOCTH,

[lo TpHHATOH CTENeHW TOYHOCTH HAXOAWM KO3PPHIMEHT TUHAMUIHOCTH Ky
(tadm. 3.7) s npsamo3yOoi niepenadn Y-it CTEneHH TOYHOCTH TIPHA TBEPIOCTH 3y0h-
¢B Mmenee HB350 u munuManbioi ckopoctu npuMeM Kpp— 1,3,

Koaddunpuent konnenrpannyn Harpyskn Kry, yUuThIBarOIMA HEPABHOMEPHOCTh
¢& pacnpesencuus no anuue 3yda, naxoaum, npunumai ¥py = 0.4 nna cuMMeTpuu-
HOT'O pacroso:keHud konéc (Tabn. 3.6) Ky = 1,03.

Koaddwrment narpysku Kr = KpyKry =1,339.

Koadduument Kyy, yuuThiBalOMME HEPABHOMEPHOCTh PACIPECICHUS HArPy3Ku
MexKTY 3yObAMU, O TIpAMO3YyORIX Konéc Ky = 0,7, md koco3yosx Ky, = 0,8.

Koaddurment mupuasl Benna no Moayiito ¥y, = b/m. O0saHO, TIPONIOPITHO-
HAJbHO HArpy:keHHOCTU nepeaauu, P, = 7...15. Jlna npurona mnarbayma, yuuThi-
Basl CPABHHUTEILHO MaJlble HATPY3KH, TIpeaBapuTensHo ipuMeM Wy, = 7.

Kos(pduument nakona 3yba Yy = 1— £/140°. Jlna npsamosyOeix ¥p=1.

Koadpduumnentsr npounoctu 3y6ueB Ypy u Yy (Tabn. 3.8) mpu oTcyTcTBUM
CMEIIEHHA HCXOAHOTO KOHTYpa And mectepHu Yy = 4,30; amsa koneca ¥, = 3,74,

JUis miecTepHu W KOJIECA HAXOJWM OTHOIICHHS JIONYCKA@MbIX HAIPSIKEHWH K
korpduIHeHTaM TIPOUYHOCTH: MecTepHA [op]; /Y= 212/430 = 49.30; komeco
[oF]2 /Y= 214/3,74 = 57,21, 3T0 OTHOIIEHHE MEHBINIE Y MIECTEPHH, MOITOMY PacuET
MOJYAA  BBIOOJHAEM, NOACTaBasAA  mapameTpbl  wectepuun:.  M;  Zp,Yr.
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Berquciaes Mooyie sayenienis N0 HaAHIGHHBIM Pacu€THbIM KOpduimenTam u
napaMeTpaM LICCTePHMU:

m_J2MK KK, Y. Yycos  [2139000-125-1339-0,7-4,30-1-1
| SU.’:mZ[G]F 7']7'2]2

N3 HopmanbHoro psaaa moaynaeii (tadn. 3.11) seidupaem Onukaiimuii OoJibiiini
MOAYJIb Mt = 4 MM. B KOCO3Y0BIX Repedaqax 30€ch 4 0al1ee UMEemcs 6 610V HOPMAlb-
HbLI MOOY1b H,.

Haxoouwm pazvepul ko.iéc.

MeskoceBoe pacctosaue Ay =m - (£;+ Z3)/ 2 = 4(17+68)/2 = 170,00 Mm.

JlenmuTenbHBIe AMaMETPHI:

dyi=m-Z;/cosff =4-17/1=068 mmM;
dy;=m-Z;/cosfp =4-68/1=272 mm.
JlnameTpsl BEPUIMH:
dy=dy; +22m=068+2-4= 76 MM,
dyy=dy; +22m=272+2-4= 280 mm.
JnameTpsl BIaauH:
da=dy; —25-m=068-25-4= 58 mm;
dp=dy; —25- m=272-25-4= 262 mm.

PaGouas wuupuna 3yduaroro BeHna by= ¥y m=7-4 =28 mm.

Onpeoenstem Cuivl 6 301enieHu.

Oxpyxnas cuna: F,=2 - M;/ dy;=2 - 139000 /68 = 4088 H.
Papuansnas cuna: F,= F,;tg20%cosff =4088 - 0,364 /1 = 1488 H.
OceBas cuna: F,= F; tg p—=4088 - 0 = 0 H (nepenada npamosy0as).

BeinosiHaem npoBepouHbiii pacyér 3yObEB HA BBIHOCIMBOCTh MO HANPSIKEHUAM
u3ruda. Jns 3Toro npeaBapuTeNbHO HAXOIUM:

OKpyKHYHO CKOPOCTH B 3alIETUIEHWH

Vowp = (7 dy.n1)/(60-1000) = (3,14-68:13,32) /(60000) = 0,047 m/c.

Kosdpduument konuentpauuu Harpysku (tadn. 3.6)

st Ve = by/dy; = 48/68 = 0,7 Kpg = 1,065,

Koadbduunenr narpyskn Kr= Kry-- Krg =1,3-1,065 = 1,385,

C y4éTOM YTOUHCHUH, HaNPA KCHKUS U3rHda B OMACHOM CeYcHHH 3yDa Koneca:
KoKV YKy 4088:1,25-1,385-3,74-1-0,7
by -m 28-4

Bunum, uto Ranpsbxkerus usruda 3yda koneca 166 MITa MeHble gonmyckaeMBbIxX
(212 MITa).

Ecnun ycnoBre mpoYHOCTH HA W3rMO HE BBIMONHACTCA, TO CIEAYET MOBTOPHUTH
pacuért, YBEJIMYMB MOJYJb M W/Win KO>PPUIMEHT LIMPHHBL BEHIIA 1O MOAY/IO
Y= bim.

OnHako B HaIIEM Cliyyae JUaMETPp BEPITHH BeaoMoro koneca d,; = 280 MM He
BIHCHIBACTCA B 3a/1aHHBIC JUIsl NPUBO/1A radapuThl (250 mm).

Pazmepel Koneca, a 3HAYUT U BCEro MPHBOAA, MOXKHO VMCHBLIWTE, OPUMCHHUB
KOPPUTHPOBAHHYIO LIECTEPHIO ¢ UUCIOM 3yObeB Z; = 12. /Ina 3T0ro npu HapesaHuu
3yObEB ECTEPHU HEOOX0 UM KOIPPUIHUESHT CMEIIEHUA UCXO/IHOIO KOHTYPA

HEN

=381 MM.

G, =166 MIla.
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pn=(17-2Z)/17=(17-12)/17=0,29.

Benomoe koneco He koppurupyetca(y, = 0), 9To maét HaM HEpPaBHOCMEIIEHHOE
3aleneHue.

Toraa, ang uucen 3yObeB Z; = 12 u Z,= Z; U = 48 HaliaéM pa3Mephbl KONEC.

MeskoceBoe paccTOsHUE:

Aw=m[(Z;+Z3)/ 2+ y;]=4[(12+48) /2 + 0,29] = 121,16 mm.

JlvamMeTpsl HA4aITbHBIX OKPY KHOCTEH:

dyr=mZ;+2my; =412 + 2:4-0,29 = 50,32 mm;
dw:=mZ;+2my; =4-48 + 2-4-0 =192 mm.
HenuTtenbsHble IMAMETPBI, KOTOPBIE NOCNE KOPPEKUWH HE COBMAAAIOT ¢ HAYalb-
HBIMH JHaMeTpamMu dy:
di=m-Z;/ cosff =412/ 1 =48 mm;
d=m-Z;/cosfp =448 /1 =192 mm.
JlnaMeTpbl BEPLIHH:
dy=d; +2m-( I+ y)=48+2:4 ( 1+ 0,29) = 58,32 mm;
dp=d; +2-m=192+2-4= 200 mm.

JlnaMeTpbl BaauH:
dp=d; -25m+2-m y;=48 - 2,54 +2:4-0,29 = 40,32 mm;
dp=d, —2,5m=192-254= 182 mm.

Cunbl B 3aL€NICHUN:

Oxpy:xnas cuna: F,=2 - M;/ dy;=2-139000/50,32 = 5524 H.
Paaunanwhas cuna: F,= F,tg20%cosf = 5524-0,364/1 =2010 H.
Ocesas cuna: F,=F, tg f=5524-0 = 0 H (nepenaua npsamozydas).

B paccuntanHol xoppuruposanHoill nepeaade (Z£; =12) ¢ moaynem m = 4, na-
Nps>keHus n3ruda B ONacHOM ceueHWH 3y0a Kojeca COCTaBsIT:
I-K,, K.Y, Y K, 5524.1,25.1385-3,74-1-0,7

by -m 28-4

H3rudHbie HanpskeHua Oonblie aonyckaeMbix (212 Mlla), nockonbky yBenu-
unjack OKpyxHas cuna. Komnencupyem 31o yBesiinueHueM padoueii 1MpuHbl 3y0ua-
TOro BeHua ao by-= 32 mm. Torpa u3ruOHbIE HanpskeHUA 3yda Koaeca:

5 - b K, Ky Y, Yy Ky 5792.125-1,385-3,74-1-0,7

r b, -m 32.4

Teneprb ycnoue n3rndOHON npouHoCcTH BRIMomHsAeTca (205 MIa < 212 MIla).
TTpouseodum nposepoylsill paciem Komakmielx nanpsicenuit Ha pabounx no-
BEPXHOCTAX 3YObeR. B 00luemM cnyuae popMyna 3anucbiBaeTcs B BUAE:

_J4((/+1)M2/:' KoK Ky cos B, cos B

= 223 MIa.

G, =

“~

=205 Mlla.

Hp
Gy = 2 L
re, dyb, sin2a

OxkpyXHas CKOpPOCTh Ha ASITHTEITLHOM AHAMETPE KOJEC!

Viax = (0 -dypng)/60 000 =(3,14 - 48 -13,32) /60 000 = 0,033 m/c.

Jna Takoii mManoil CKOpOCTH Ha3zHauaeM 9-10 ¢TeneHb TOUHOCTH (Tadn. 3.9),
MPUMEHAEMYIO T THXOXOAHBIX Mepeaad ¢ NOHMWKEHHBIMH TPEBGOBAHUAMH K TOUHO-
CTH.
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Boidupaem koadduunentsl (tadn. 3.2...3.7) pacnpeaenenus Harpyskn Kp,~l,
KOHLICHTPALMK HArpy3ku (wid by = 32 Mm v dyy = 48 Mm; Woy = by/dy; = 0,607,
CUMMETPUYHOE pacrosioxkenne konéc) Kyg = 1,025, nMHaMHYHOCTH TIPHIOXKEHNA
Harpysku Ky)-= 1,04, f, — yron Hakinona JuHuH 3y0a K 00pa3yloliei OCHOBHOTO LIK-
muHapa B = arcsin{sinf-cosa) = arcsin(sin0°-cos20°) = 0°; &, =1,05...1,1 — k03-
(buLMenT nepekpeiThs, npumem &, =1,07;

C yuérom Beex KO PULIMEHTOB KOHTAKTHBIC HAMPKEHUA B 3yObiIX Kojeca

3 3
G, = 44+1)-5-107-115 1(1 1-1,025-1,04 -1-1 _ 693 MIa
3.14-1,07-192°-32-0,643

KonTakTHbie HanpsKeHUA MeHblne aonmyckaemeix (703 MIla). Ycenosne koH-
TAKTHOH NPOYHOCTH BBIIIOIHEHO.

LllecTepusa koppurupoBannasi, Z; =12; m = 4; y; = 0,29, = 0; dy; = 48 MmM;
d,; = 58,32 Mm; dyy = 40,32 Mm;, by= 32 Mm.

Koneco nekoppuruposannoe, Z;= 48, m =4, =10, dp; = 192 mm;
d,2 = 200 MM, dpp = 182 mm; by =32 Mm.

ITo pesynpraTaM pacuéra BbIIOIHATCA padoune ueprexu (puc. 3.9).

3.5. Pacuér niianerapuoii nepeaayuu. llpusoa mypynosépra IIIB-2M

[aHeTapHBIe Nepe/laun NPHUMEHSAIOTCA B KAUECTBE PACHPEISITHTEITEHBIX MEXa-
HU3MOB, MO3BOJISAS PErYAUPOBATh MOTOKH MOLLHOCTU MYTEM TOPMOKECHHS PA3IMYHbIX
3BeHbEB W Kak mH(epeHIHaATbHBII MEXaHU3M. DTH TepeJadd KOMIMaKTHB H HMEIOT
MaJIyr0 Maccy. CHMMETPHUYHOE PACTIONIOKEHNE CATEIUIUTOR CHUAKAET HArPY3KH HA Ba-
Jbl M 3aMbIKACT CWIbI BHYTpPU nepenaun. Beé »1o obecneuuBacT cHmkenue BuOpa-
U, [TyMa | MOTEPh HA TPEHHE.

HawnOonbemee pacnpocTpaHeHHe TIONYYWIH  [UIAHETAPHBIE TNIEPENAYH, B
KOTOPbIX, C EAbI0 BbIPABHMBAHUA HArPY3KW MO MOTOKAM, OAHO W3 LECHTPAJbHbIX
KOJIEC BBIMOIHAIOT CAMOYCTAHABIMBAIOLIAMCA (TIIABAIOIINAM ).

B nianetapHOM penykTope ¢ MIaBaroiAM COJTHEYHBIM KOJIECOM BEINYIUH Bajl
4 mocpeacTBOM 3youatoil MyTel 6 coemMHEH ¢ CONMHEUHBIM KoiecoM /. ComHeuHoe
KOJIECO OTPAHUYEHO OT OCEBOr0 CMEIEHHS MOANATHUKOM 7 U KOJIBLIOM &.

IInanerapHbie peAYKTOPbI ¢ MIABAIOLIMM KOPOHYATBIM KOJECOM CIIOMKHEE MO
KOHCTPYKIHH H TTO3TOMY HE HAILTH IHPOKOTo MpuMeHeHud (puc. 3.10).

KOHCTPYKIIMA  1JIAHETApPHOrO  PEAYKTOpA B 3HAYWTEIBHOW  CTENEHMW
OMPEACNACTCS TEXHUUYCCKUM 3aJaHUCM, M MOITOMY HUKEe OyAyT PpacCMOTPCHbBI
BAPHUAHTHI BHITIOHEHUA OCHOBHBIX JeTaled W y3MOB PEAyKTOpa MPHMEHHUTEIBHO K
€ro PazJIMYHBIM UCTTOJTHEHHSIM,

Benyuuumii Ob1cTpOX0AHBIA BaNl U3rOTARIMBAIOT U3 KOHCTPYKIMOHHON CTanu ¢
nocheaytomed TepMooOpadoTKoi 3yduaToro BeHna Ao teepaoctin HRC45. 50.
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Puc. 3.10. IlnanerapHblii peayKTOp C MJIaBaKOLIUM COJIHEYHBIM KOJIECOM

H3BecTHBI TPpH BapHaHTa UCIIOJIHCHKWA YCTAHOBKH BaJjla Ha OIIOPaxX KaUuCHHA.

al / NS

H
5 - V /.
AN A §
VN "" %’
Puc. 3.11. BapuaHThl yCTAaHOBKU BaJia ‘ ’b’ A i
Ha OMOpaxX KadeHHs ? e ~2&2~mﬁm [.“,.\\gx‘&i\

Ecnm Ha BXOJHOM KOHIIE Bajla YCTAHOBJIEHA COEAMHHUTENbHAs MmydTa, TO
HEOOXOIMMO MPUMEHATh BapuaHT @ (puc. 3.11), a ycunue F OT HEpaBHOMEPHOCTHU
pacripeeneHds 00MEro MOMEHTa TIO TIOTOKaM CIeAyeT TIPHHATH 1o Gopmyre:
F=04M,d,;, rne d;— nenvrensubiii nuamerp 3y0Obes 3y0uaToi My,
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KonconbHnass Harpy3ka Fy 3aBHCHT OT KOHCTPYKUMH MY(THl W BEIHUHUHBI
cmenieHus Banos. /g Hanbonee pacnpocTpaHEHHONW yNpPYrol BTYJI0YHO-NANbLUEBON
mydTel (MYBII) Fg moxuo onpeaenuts o popmyne: Fg= A - C,
rae A — paguanbHoe cMenmeHue Bainos, C — pajuanbHas JKECTKOCTh, IPUHUMaemMas B
3aBUCHUMOCTH OT AuaMeTpa Bana d-

dvm= 16; 20, 25; 30, 40; 50, 60.
C, H/mwm = 1550 2160; 2940; 3920, 5400; 6000; 7500.

[MToqmmnHUKKN NPUHUMAIOT TMPH KOMIOHOBKE MPEABAPHUTEIbHO JIETKOW CEpHM.
Ecnmn Ha BeayiieM OBICTPOXOJHOM Bally YCTAHOBJIEH IIKMB PEMEHHON Mepeaadu Win
3BE370YKa LEMHOM, TO HEOOXOMMMO NMPHUMEHATh KOHCTPYKIMIO MO cxeme 6 (puc
3.11), Tme mpaBblii MOAMMITHUK TPUHUMAETCA CpeAHEH cepuu, a Benmmuuny Fy
OIPEAEATh MO Harpy3KaM OT pEMEHHOU U LIEMTHOM Mepeaay.

Konerpykuus Bexyuniero Bana no cxeme 6 (puc 3.11) npumeHseTcs B MOTOp-
penyKTopax.

Konerpykums BegomMoro Baja W BOJAWJA 3aBHCHT OT  CEPUHHOCTH
npou3BoacTBa. [Ipu MaccoBOM W CepUiiHOM MPOU3BOACTBAX MPUMEHSIOT BEIOMBbIN
BaJl M3 BBICOKOMPOUYHOro uyryHa BY50-2 wunu BY60-2, OTAWTHIA COBMECTHO €
BOJIUIIOM.

[Ipn enquHMUHOM W MENKOCEPUHWHOM MPOM3BOJCTBE Bajl U BOJWJIO HM3rOTaB-
JIMBAIOT U3 CTAJIM OTJAEJBHO U COEIUHAIOT CBAPKOM, MMOCAAKON C HATANOM, LIMOHKaAMHU
MO0 MUTHLIAMH.

i

1

Puc. 3.12. BapuanTbl COeIMHEHHs BaJla C BOAUJIOM

Bomguno kOHCTPYyMpPYIOT B OCHOBHOM C OJHOW CTEHKOH, B KOTOPOH OCH
CaTE/UIMTOB PAaCHOJIararoTCsA KOHCOIBHO.

Harpyska oT HEpPaBHOMEPHOIO pACHpEAENeHUs] MOTOKOB ONpPENENAeTcsa IO
dbopmyne F =02 M / Ay, tne M — MOMEHT Ha BBIXOJHOM (BEIOMOM) Bajy,
Ay — wMexoceBoe paccrosHue, Fx — Harpy3ka BbIXOJHONO KOHLA Baja,
pPacCUMTHIBAEMAs AHATIOTHYHO BeaylemMy ObICTPOXOIHOMY Baly.

YuuTsiBasg UACHTUYHOCTb HATPY30K BEAYLIErO U BEIOMBIX BAJIOB, MOAIIUITHUKH
NPUMEHSIOTCS TEX K€ CEPUI M PACCUMTHIBAKOTCS T€, KOTOPBIE HanOOJIee HATPYKEHBI.

CampIMHU HArpy>KeHHbBIMH B TJITAHETAPHOM PEAYKTOPE OKA3bIBAIOTCS OMOPBI
catesyuToB. CyIIECTBYIOT pa3/IMUHbIE BAPUAHTHI UCIIOJHEHUS ONOp CATEUIMTOB Ha
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MOIIMITHUKAX KaYeHHs, UM COOTBETCTBYIOT Pa3IMYHbI CXEMBI HATPYKEHHUA.

Cxewma Harpykenus (puc. 3.13, a) ucnonb3yeTcs Aad ONpeneeHus] Harpy30K
noAWMnHUKOB. Cxembl Harpyxkenus (puc. 3.13, 6,6) npeaHa3HayeHbl 71 pacuera
OCel CcaTeyIMTOB, YCTAHABIMBAEMBIX HAa BOJMIIE COOTBETCTBEHHO C JBYMS M OJAHOH
creHkamu. Benwuuuel [;, I, w [; omnpeaenstoT MpH KOMIIOHOBKE pPEAyKTOpa.
BapwanTel BeITIONTHEHHS KOHCTPYKIMH (puc. 3.13, ¢,6) MOKHO PUMEHATHh KaK s
mpAMO3yObIX, TaK U IS KOCO3YObIX mepesau.

Bapuant co cepuyeckum nomuunHukoM (puc. 3.13, 6) npumeHsieTcss TOIbKO
i npaMo3yOslX nepenad. B ciywae manbix ra0apuToB carennmTra HeoOXOAMMO
MCMOJIb30BaTh BAPHAHT C UTOJILYATHIMH MO AIUNHAKaMH (puc. 3.13, 2).

B npensaputenbHpIX pacueTax MpU KOMIIOHOBKE MPUHUMAKOT MOALIMITHUKH
CPEIHEH CEepuH.

C uenbio obecneueHuss IPOYHOCTH MY(PTHI, COSAUHAIONIEH COTHEYHOE KOIECO U
BeAylleH Ban, npuHuMaeMm e¢ auametrp d, = d; + 6m, TONUMHY HEMOABHMIKHOIO
koneca § > 2.5m + 2, TommuHy obona catemuTos 8 > 2m + 1.

s e e R [7 = =
o Yz ) W]
N 3
N 7 7
T -
5/ 2L I
\\;\' AN
Y
N 22222272\

Puc. 3.13. BapuaHThbI BBINOJTHEHHUS ONOP CATE/UIUTOB

Kopnyc penykropa o0bI4HO BBIIONHAIOT W3 uyryHa mapku C'Y-15, CY-20, a
WHOTJA, ¢ LEbI0 00eryeHus, amoMuHui Mapok AJI-2, AJI-3.

CMmaska y3/10B TPEeHUS IUTAaHETAPHBIX Mepeaay Npyu CKOPOCTH CaTENTUTOB

Ve=0,5Wy,d, <5 wm/c
MPOM3BOIUTCA OKyHaHueM ¢ oObemoM  macisHoit Banuel 0.5 nm wa 1 kBr
nepeIaBaeMoi MOIIHOCTH U TIyOWHOW TOTPY)KEHHS CaTEVINTOB HE MEHEE BHICOTHI
3yObeB.

[Ipr Ve > 5 M/c TPUMEHSIOT MAPKYIISITHOHHYIO CHCTEMY CMa3KH.

[Tpn oxpyskHO# CKOPOCTH KOjeC, OKYHalmmxcs B BaHHy Ve > 3 m/c mon-
LWIUTTHUKH CMAa3bIBAKOTCA 3a CUET MacjsHOro TymMaHa U Opwisr, mpu Ve < 3 wm/c
PEKOMEHAYETCA MPUMEHATH IUTACTUYHBIE CMA3KH.

Metoauky pacuéra riiaHeTapHOM TNepefau MOKa)XKEeM Ha MPUMEPE pPeayKTopa
wypynosépra [[/B2M, npumeHsemMoro Ansd 3aBEPThIBAHUA W OTBEPTHIBAHMS TaeK
KJIEMMHBIX W 3aKJaaHbIX OONTOB LIYPYNOB, 4 TAKKE CBEPIICHHUS OTBEPCTHI MO LIy-
PYIIBI M KOCTBUTH B IEPEBSHHBIX MINanax (puc. 3.14).
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Bpamaroumiriit MOMEHT OT JBHTATENS MOCTYIMAeT Ha THTAHETAPHYIO Tepeavy, 1mo-
CJIE KOTOPOH HA KOPOOKY MEPEAAY, IJIE MOKET MEPEKIYATLE MO0 HA LLITUHAC
CBEplla (MPOMCKYTOUHBIA Ban), AuWbOO HA LINOUMHAECNbL TONOBKU LWYPYMOBEP-
Ta/TalfkoBEPTA (BBIXOAHOH BaN).

[InaneTapHad mepenaya Ha NEPBOH CTYNEHW PEAyKTOpa MPUMEHEHA C LIEIBIO
pa3rpy3KW OPTraHOB YIIPABISHHWS 3a CUET 3aMBIKaHHS CHJT B MexaHu3Me. Kpome Toro,
JUISL CBEPJICHHMSI OTBEPCTHH W 3aBMHUMBAHUS/OTBUHUMBAHUS HEOOXO/AMMA BO3MOXK-
HOCTh PEryJIMpPOBAHUA YACTOTHl BPALICHHS U BPALIAIOLICTO MOMEHTA, YTO TOMXKE Xa-
paKTepHO UTS TTAHETAPHBIX TIepeiad.

Paccmorpum padouune napamerps Wypynopépra ¢ uejibio (POPMHUPOBAHUS MUC-
XOAHBIX JAHHBIX AJIA pacyéTa IIaHCTApHOH mepeaayu.

lypymoBépt mpwBOaMTCA TpéX(a3sHBIM ACHHXPOHHBIM JIBHTATEJIEM MOTITHO-
cTbt0 Ny, = Ny = 1700 Br ¢ yactoroid BpaiueHus By, = iy = 2800 o0/muH. Ilpu aTom
Ha Baly pa3BUBAacTCA Bpawaowui MoMent M; = Np30/(n;n) = 5.8 Hm.

Haubonee Tsoxénerit peskuM paboTel — OTBHHUMBAHWE OONTOB, TAa€K W IIyPYTIOB
opu paszdopke crapbix nytei. [Ipu sTOoM 11 00ecneueHus: NaCIOPTHLIX NAPAMETPOB
Ha mmuHaene mypynopépra (My, = 900 HM, n,, = 45 ob/MuH) Bpamalomui Mo-
MEHT, NEPE/1aBAEMbIA HA KOPOOKY nepeiay, A0JxeH ObiTh paseH M= 30 Hm,

Llypynosépt nomken odecneuuts pecype 600 qacor paboThI.

Kpowme Toro, rabapuTsl TTaHETAPHON TIepeladi He JOJLKHBI TpeBHIaTh 1 20 M.
ITO 3HAYMT, YTO AMAMETP BMAJKMH KOPOHYATOrO Koseca (dy) He nomxed ObiTh Oosnee
100 MM.

Onpeaenum nmapaMeTpsl HA BEAOMOM (BBIXOIHOM ) BAJTY TUTAHETAPHOW MepeIavn.

KIIJT nepenaun npumem = 0,96, Toraa MomHOCTh Ha BIXOHOM Bajly (BOM-
ae) N, = Npy =1700:0,95 = 1620 Br.

C yuétom TpedyeMoro BBIXOJHOTO BPAIAOIIEr0 MOMEHTa HaHIéM YTITOBYIO
CKOPOCTh HA BHIXOJHOM Bamy nepenauu @z = No/M,=1620/30 = 54,0 ¢ '. Yacrora
BpauicHus soauna i1; = 30w,/m = 30-54,0/3,14 = 516 o6/MHH.

[TepematounHoe  OTHOIIEHHE  MPOSKTHPYEMOW  TJTAHETApHOM  TepeJaun
U=n;/n;=2800/516=5,43. Ilepeaaua ¢ TaknM nepeaaTOdHbIM OTHOIICHHEM OY-
JIET HECTAHIAPTHOH.

Pecypc 600 wacos o3Hauaer 4ucao 1UKIOB (00OPOTOB) BEAYIIETO Baja
Ny = 600-60-2800 — 1,008-108 HHKI0B. Yucno nuknoe (000poTOB) BLIXOAHOrO Bajia
BOAWIIA C YYETOM TEPEJATOUYHOTO  OTHOIIEHHWS IJIAaHETAPHOH  Tepenadmn
Npg2= Nygy/ U=1,008-10%5.43 = 1,856:10" uuxios.

[lo 5TUM HCXOOHBIM JAHHBIM PACCUNTBIBACM IUTAHETAPHYIO nepenauy [47].

B cooTBeTCTBUH ¢ IPUHATHIM TEPEAATOUHBIM OTHOIIEHHEM BHIOMpPaeM KHHEMa-
THYECKYH) CXEMY IUIAHETAPHON NEPE1AUM.

YuuteiBaa TpedyemMoe mepeaaTovHOe OTHOUICHWE, NPUHUMaeM Haudonee pac-
TIPOCTPAHEHHYIO CXEMY C HETOABIKHBIM KOPOHUYATHIM KostecoM (puc. 3.15, a), obo-
3Hauaemyro 2K-1.

Ecam 1,8 < U < 2,8, 1O HCOOX0AMMO U3MEHUTD YHCIIO 0OOPOTOB BEAYILCTO Ba-
JId Hy.

And pasaencHua nepeaapacMoi MOLWHOCTH HAa HECKOJTBKO MOTOKOB B MaHeTap-
HOMW Tepeaade MPUMEHSAIOTCS HECKONIBKO CaTeNTUTOB, HE MEHEe JIBYX AJi ypaBHOBE-
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IMHBAHWA HATPy30K Ha TIOAITHUITHUKHW BOAWJA. braromaps takodl MHOTOMOTOYHOCTH
NepeaaBacMoON MOIITHOCTH YMEHbBIIAKOTCS Macca W radapuThl MJIAHETaPHBIX Mepe/iad.
Carennurhbl pasMELLAlOTes MO OKPYHKHOCTU paBHOMEpHO. ONTHUMalbHOE YMCIO Ca-
TEINTATOB 3, HO B HAIIEM CIy9ae, YUUTHIBAs MaJible TabapuTHI TIepedayun, Ui yIIpo-
IICHUA KOHCTPYKLMU BOAWIA TPUHUMACM MUHHUMAIBHOE YHCIIO CATEILTATOB N¢ = 2.

a BEG
I Boodu:io T Boow:io
yi o
2:[ 2T
0 0} s| 4] [ =
e ! ) 3 s

a)

T 2 LT

Puc 3.15. Kunemarnueckune CXembl NNAHETAPHEBIX PENYKTOPOB!
(1 — COITHEYHOE KOJIeco, 2 — CATeIIUT, 3 — KOPOHYATOE KOJIECO)
c% ¢ HEMOMBIKHBIM KOPOHYATBHIM KojecoM (2,8 < U < 10),
6) ¢ HeMONBHIKHBIM COJTHEUHBIM kKojecoM (1 < I/ < 1 8)

Bribupaem MUHUMaAIBHOE YHCAO 3YOBEB COMHEUHOTo Koneca Z; = 17.

Onpeoceasiem uucio 3yoeeg camermma:. £; = Z{U-2)2 = 17-(543-2)/2 =
=29,155. Okpyrnaem £ no 30.

Onpedendens wnucio 3668 KOPOHUAMO20 Kolecd N3 YCIIOBHAS COOCHOCTH:

L;=7,+2-Z,=17+2-30=77.

Hpoeepsen yerosue coopru: (£3— £1)/ Ne (D0MKHO OBITP TIETOC)

(Z;— Z)/Ne=(77—-17)/2 = 30. VYcnosue BHITIOTHAETCA.

[Tpy HEBBINOJHEHHUH YCIOBUMA H3MEHAETCA MO0 YHUCA0 CATEIMTOB, JIMOO YHUCIIO
3y0OBbEB COMHEYHOTO Koueca.

lIpogepsient yenoeue coceocmsa; (Lt Lr)sin(3,14/Ne) — (£:+2) > 0.

(17+30)-s1n(3,14/2) — (30+2) = 47-32 = 15 > (. YCI0BHEC BLIMOIHICTCA.

[Tpm HEBBITIOMHEHHUH YCIIOBHH H3MEHSeTCs MO0 YHUCIO CaTe/UTUTOB, TMOO YHCITO
3y0bEB COAHEUHOrO KOJECa,

Hamee pacuer BBIMONHACM, KakK Ans OObIYHOH LMJIMHAPHYECKOH mepetadyd ¢
BHEIITHWUM 3allenieHreM. B nepenavax, rie caTe/uiMT BXOANT B 3alETNICHHUE C ABYMS
UEHTPAIbHBIMH KOJIECAMU (COJIHEUHBIM M KOPOHYATHIM), 3 MEXAHUUYECKME CBOMCTBA
MIPUMEPHO OAMHAKOBBI, HA MPOYHOCTh PACCUUTHIBAETCA TOJNIBKO BHELWIHEE 3aLCTUICHUE
(conHeuHoe Komeco — carennauT). Ecau  marepuansl  Kolec PaszfiMuHbl, TO
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JOMNOJIHUTENILHO  BBINOJIHAETCA MPOBEPOUYHBbINE  pacueT BHYTPEHHEro 3alerjieHHs
(caTe/IMT — KOPOHUATOE KoJieco) [52].
Bpawarouguis stoaenm Ha koaece (CaTeNIATE ) PaBEH:
M, Z, 30000-30
2074, +7Z,)N.=07) 2-(17+30)-(2-0,7)

Hacmomy epatyeriisi COMTHEUHOTO KOJIeca NMPY HEMOABHIKHOM BOWJIE HAHIEM M0
dbopmyne Ry = ny—n, = 2800 — 516 = 2284 06/MUH; YUCIO OOOPOTOB CaTE/INTA H(
=Ryl Z=2284-17/30 = 1294 o6/MuH.

Buitbupaes mamepuai (1adbn. 3.1) wecTepHU U Kojeca (COMHEUHOro Koueca u
CaTeNNTATA) € YCJOBHEM, HTO TBEPAOCTh KOJeCa HWKE TBEPAOCTH WIECTEPHHW Ha
30...40 eaunuy HB. B panbueliluem npu pacuerax OyaeM CUHTAThb COJIHEUHOE
KOJECO LIECTEPHEH, a CAaTENIUT — KOJAECOM. )

[lectepus: cmans 45 ynyumennas, HB265, E=2.1-10" MI1a,

Oriim=1,8HB+65 = 542 MIla, 8= 1,1, opjim= 1,8HB = 477 MI1a, 8§y =1,65.

Koneco: ¢cmane 435 nopmannsosannas, HB217, E=2,1-10" MIla,

Gnﬁm=l ,SHB"‘ 65 =455 Mna; Sn=] ,], OFtim = I,SHB =390 Mﬂa, SF= 1 ,65

Onpeoeisieat BAz060e YUCIO YURIO8 HACPYIHCCIIUSL:

ana wectepHu Nygr= 30-235% = 1.47-1 0’ LIHKIIOB;
s koneca  Nyoz= 30-200% = 9.9-10° unknos;
JUTS1 CTAJBHOTO KOJleca W WecTepHH Nyp=4-1 0°,

dakTHUeCKOe YWCII0 UHKJIOB HArpy>KeHWs OMNpelesieHO € YUYETOM YacTOTHI
BpaLUCHUA MO 33AaHHOMY PECYpPCy LWIYPYNOBEpPTa: And WeCTepHH Nppp = 1,008-10®
OHKNOB; g Koseca Nyp= 1,856-1 0’ umKnos.

Kooghhuyuenmer doncoseuriocmu BBIMUCIAIOTCSA TaK Ke, KaK Y BeeX 3y0uaThiX
nepenau (pasa. 3.2) N0 KOHTAKTHbIM HANPsS)KEHUSM, a MOCKOJbKY B HAllEM Clyyae
Ny > Ny, xoxdduunent Ky, = 1. [lo W3ruOHBIM HANMPA/KEHHWAM TS BBIOPAHHBIX
marepnanos Kpp;= (N Neen)'™ = (4:10°/1,008:10%1° = 0,584; npumem Kp7=1;

Kirz = (Npga/Nige)™® = (4-10°2,016-10%)1° = 0,521; npumenm Kyy=1.

Pepepc mypynoBépTa OCYIIECTBAACTCA MEPEKTIOUYSHUEM 3y0UaThiX KOJIEC Ha
BTOPOIi CTYNEHH, a NJIaHETApHAasA Mepeaua — HepeBepcHBHas, No3ToMy Kpc=1.

JHonyeraemwie konmaxmusie Hanpsxcenus [yl = (G Su) Kpy:

st mectepHu [oy]; = (542/1,1) -1 =492 MIla;
ana koneca  [op]; = (455/1,1) -1 =414 Mlla.
IMpuHumaeM B pacuét MmuHuMansHoe [Gy7] = 414 MlTa.

Onpedeisies MUNHUMAILIOE MENCOCE80e PACCHOsIe U3 YCIOBUS KOHTaKTHON

MPOYHOCTH

=7364 Hwmm.

o

4 —[ZZ +1]}\/O=78°M1'Kms -cos(f)- Ly - ks,
i‘. Z, [Gnr]2 AL Z))- gy (B - E) ’

rae Kyg — x03(pPWUMEHT KOHLEHTpAUWW TIEPEMEHHOHW Harpy3kn (tabn. 3.3)

npuHumaem npu HB<350 n HecumMmeTpruHOM pacnosioskeHun konec Kyp=1,2.
Koa(pduumeHT wnprHbl BeHua ¥y,

_15+013-N.) 15+0]1(3-2) 0

M 21 Z)+1 (30/17)+1

14
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MTPUHWMAEM W3 cTanaapTHoro paaa (tadmn. 3.10) Wy = 0.63;
B — yron HaknoHa 3yObeB, ans npsaMo3ySoil nepenauun f = 0°.
C yuétoM npUHATHIX KO3(PULMEHTOB MEKOCEBOE PACCTOSHUE PABHO!

=) > 3
4, = (30/17+1)4 ’0,78-258'00-],2-005(0 )-2,1-1? -.2,1 -105
(414)"-(30/17)-0,63-(2,1-10° +2,1-107)
(npeoeascym HopmMaisitslii MOOYAs REPeOaqU
m=2-Ay cos(P)(Z+Z;) =2-39,96-1/(17+30) = 1,70 mm,
MONYYEHHBIH MOJYJIb OKPYTJIAEM 10 CTaHaapTHoTo M =1,75 Mm.
VYmounsgem mencocesoe paccmosiiiue nepeday
Aw=0.5(Z+Z;) -micos(ff) = 0,5:-(17+30) -1,75/cos(0°) = 41,13 mwm,
MoJy4YeHHOe 3HAYeHHEe OKpYIsaeM a0 Onukaiimero ueaoro Ay = 41 Mwm.
Vmounsieat yeou naxiona sy 3y6a 10 KOco3yOblx nepenay
p = arccos[0,5(Z+Z3) miAw)].
Paccaumpieacy eeomempuyeckue napamempet 3y64amoi nepedail.
HenurtenbHbli AMamMeTp:
— uiecTepHu (conHeuHoro koneca) dyy=m Zi/cos(f)= 1,75-17/1 =29,75 mm;
— koneca (catennuta) dy,= m-Zz/cos(f) = 1,75:30/1 = 52,5 mm;
— KopoHUaroro koneca dys= m-Z;/cos(f) = 1,75-77/1 = 134,75 mm > 100 mm.

=39.96 Mm.

31ech Mbl BMAUM, UTO KOHCTPYKTUBHOE OrpaHuueHue rabapuTta nepeaaud

(dy; < 100 MM) He BBITIOTHAETCH.

Heobxooumo koppekmuposame napamMempsl  IPOBOANUTb NOBTOPHBIN Pacuér.

Jns  YMEHBLICHHA MEKOCEBOIO0 paccTodHUA Ay HEOOXOAUMBI  APYTHE
MarepHasl Konéc ¢ 6onee BBICOKUMH IOMYCKAEMBIMHU HANpsKeHUAMH. [IpumeM ans
Bcex konéc (tabn. 3.1) cmaie 45XH HBS540, noeepxHocTHas 3akanka HRCSS;

E= 2,1-105Mﬂa, Ciitim — 1020 Mﬂa, S]]: 1,1; Crtim — 550 Mﬂa, Sp':1,7.
Honmyckaemble KOHTAKTHBIE HAMPAKEHNS ANs 3aKanéHHoN cmanu 45XH
[GH] = (GHlim/SH)'KHL= (1020/1,1) -1 =927 MI1a.
YMEHBILINM TaKKe YMCIIO 3yObeB COMHEYHOTO Koneca 10 £, = 14.
Toraa HoBoe uncno 3yOber catennuta: Z;= 14-(5,43-2)/2=24,01 =24,
Yueno 3yObeB KOpoHUaToro koaeca: Z;=Z;+2 - Z,=14+2 24 =62,
VYenosue cbopkn: (Z;+23)/Ne= (14+62)/2 = 38, uenoe. BoinonHserc4.

Ycnosue coceacta: (£y+Z;)sin(3,14/N¢) — (Z2+2) = (14+25)-sin(3,14/2) —

- (24+2)=13 > 0 Takyke BHITIOTHAETCA.
Bpawaiouguii sosmenm na koiece (catesiuTe) PaBeH;
M, 7, 30000-24

M. =- ; = — : =7287 H-Mm.
AZ + 72, (N =07y 2-(14+24)-(2-0,7)

Mexcocesoe PACCOANUE Qs 3aKAIENNBIX KOJEC MOCHE KOPPEKTHPOBKH BCCX

PAcYETHBIX MapaMeTPOB

0,78-5800:1,2-cos(0°)-2,1-10°-2,1-10°
(927)-(24/14)-0,63-(2,1-10° +2.1-10°)
Hopaaiaenstit Mooyis nepedayu ¢ 3akanéHHbIMU KOJECAMU
m=2" Ay cos(B)/(Z;+£;)=223,08/(14+24) =121 mm,
npyuHuMaeM (Tabn. 3.11) crannaptHbii Moayab M =1,5 MM.
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Ymounsem medcocesoe paccmostnue nepedaui

Aw=0,5(Z2Z;) -m/cos(ff) =0,5-(14+24) -1,5/cos(0°) = 28,5 mm.

Ymounsiem yeon naxaona aunuy 3y6a QI KOCO3yOBIX TIepeaay

p = arccos|0,5(Z+Z) miAy].

Paccuumpisaem ceoMempuieckue napaMemput 3y04amoit nepeoayi.

JlenuTenbHBIN THAMET:

— LIECTEPHU (COHEUHOTO Kouieca) dpy=m-Zi/cos(ff) = 1,5-14/1 =21 mwm;

— kojyieca (carenmuta) dy,= m-Zy/cos(ff) = 1,5-24/1 = 36 mm;

— KOpoHuaroro koneca dy;z = m-Zz/cos(ff) = 1,5-62/1 =93 mm.

HuaMeTp BepLIMH:

— MeCTEPHHU (COMHEUHOTO Koyteca) dyy= dyy+ 2-m=21+2-1,5=24 wmm;

— koneca (carenmuta) dg; = dyz+ 2-m =36 + 21,5 = 39 v,

— koponuatoro kojieca dgz=dy3;—2-m =93 —2-1,5 = 90 mm.

JluameTp BnajluH:

— 1ecTepHy (coaneunoro koneca) dy = dy;—2.5-m= 21-2.5-1,5 = 17,25 a1,

— koneca (carennmra) dp=dy; —2,5m=36 —2,51,5= 3225 mm,

— koponuaroro koneca dp=dyz +2.5m=93 +2.5-1,5=96.75 mm < 100 mm.
Teneps nepenava BNUCLIBASTCS B 3a/IaHHEIE TA0aPUTHI.

OcralibHbIE Pa3MEPHL;

— IIHpHHA BeHNA Koneca (He MeHee) by = WpiAw = 0,63-28,5 = 17,96 mm;

— WIMPWHA BEHIA LIeCTePHH, (He MeHee) by=1,12-b,=1,12-17.96 = 20,11 mm.
Koapuument mumpunsl wwecrepuu Ypy = by/dy» = 17,96/36 = 0,498 = 0,5,
ORpYyHCHast CROPOCM b 1A QCAUMEABIOM Juamenpe 3y0uaTbiX KoJec

V=3 14-dyyn; /60000 = 3,14-21:2800/60000 = 3,08 m/c.

Cmenens moynocmu 3yo04amoi nepeoayl BHIOWPAETCS TaK Ke, KaK W TIPH
pacuéTe HUAMHAPUUECKUX 3y0uaThiX konéc. A nepenay npu BbICOKUX CKOPOCTAX U
HH3KWX Harpy3kax WIH TPH MaJbIX CKOPOCTAX H BBICOKHX Harpy3kax (tabm. 3.9)
MPUHHAMAEM CedbMVIO CTETIEHh TOUHOCTH.

Onpeoestem koddpuyuenmet Hazpysru.

Koadpumment pacnpenenenusa Harpy3ku (1ada. 3.2) ama nmpaMozy6oi mepenaun
nmpuauMaem Ky, = |.

Koadpdunuent koHuenTpauuu nepeMeHHoi Harpysku (tadn. 3.3) npuHumacm
JUTST KOHCOJTBHBIX KONEC Kppp = 1,2,

Koadpduuuent aunaMudHocTH npuaoxeHus Harpysku (tadn. 3.4) ana 7-i
CTENICHH TOUHOCTH MIPH CKOPOCTH 3 M/c mpuMeM Ky = 1,07,

Koaddunuenr, y4duThiBAROIMH  CyMMapHYHO JUTHHY KOHTAKTHBIX JIHHWIA,
Z;, = 0.8 nast koco3ydbix u Z;, = 0,9 ans npamo3y0bix.

IIpogodurt npogepoYHbiil PACUEn KOHMAKMHbIX HONPANCEHULL

435 -k, -cos(f)- M, - Ky, - Ky - Ky - I(Z, 1 Z,) +1]
6, =2, - 7 7 <lo,]
w2
4,35-1,15-10° -1-7287-1-1,25-1,07 -[(24/14) +1]
o =07 362114
36711,

=813 MllIa.
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KoHTakTHBIEe HampsokeHWS MeHbIme pomyckaemerx (927 MIlla). Ycnoswe
KOHTAKTHOM NMPOYHOCTH BbIMOJIHAETCS,

Ecnu pacueTHble KOHTAKTHBIE HAMPSKEHUS BblLIE JOMYyCckaeMblX fofiee, YeM Ha
3%, HeoOXOAMMO TIOBRTOPHTH pacdeT, YBEITHIHB A i WK M.

Onpeoensies cust, OCHCMEYIOMUE 8 3AYeNTeHUU.

Oxpyxuas: F,=2-Mydy,=2-7287/36 =405 H,
Panuanshas: ¥, = Fetg(a)/cos(f) = 405-0,36/1 = 146 H;
Ocepas: F, = Fytg(f)=405-0=0 H.

Haxooum pacuémireie koo uyuermol,

Kosddumuent npounoctu 3yba ¥, (tabn. 3.8), 3aBucsmuii oT 9SKBHBa-
JIEHTHOTO unciia 3yowseB carerira Zyz = Zy/cos(ff). Jlna nipsmo3yOoit nepeaum, Tie
ZI"I - 21: 14, ZVZ - Z;y: 24 IIpHUMCM YF]: 4,30, YF2: 3,90

Koadduument Haknona 3yba Yg= 1— #/140° = 1-0°/140° = 1.

KoaddummenT pactipenenennst Harpy3kn, K, (tadn. 3.5) ans 7-i crenenn
TouHOCTU npuHuMaeMm Kg,= 0,81.

Jnd BoAWIA, YCTAaHOBNEHHOTO KOHCOMBHO HA MIAPUKOBBIX NoamMNHUKaX 107, u
koapurmenta mmpunast Py = 11,4/39 = 0,3 npuvem k0dPPUIIMEHT KOHIIEHTPAIIHA
narpysku Kgg = 1,30 (Tabn. 3.6).

Koagduument npHaMHIHOCTH PHIOKEHHA Harpy3ka Ky (tadm. 3.7) gna  7-#

CTETIEHW TOTHOCTH W CKOPOCTH 3 M/C mpuMem Kppr = 1,30,
Haxooum oonyekaesmole HANpsxcenus uzeuba IS COMHEUYHOTO Kojeca H
caresinta (65| = (opm/Sr) Kr Kre = (550/1,7) - 1- 1= 324 MITa.

Haxooum omuowenusi: [op1)/Yrr = 324/4,30 = 7534; [652)/YF2 = 324/3,90 =
= 83.07. Pacuér Ha m3rub BeAéM IS COJIHEUHOrO Koyeca (IIeCTepHH), TIOCKOIBKY
JUTsl HETO OTHOTIEHNE [GFy |/ YFy MeHBITIE,

Hanpsoxcerus useuba 6 3y0e counednozo koieca (IECTCPHM )

Y Yy Ky, oK Ky 405-43041-0,81-1,30-1,30
b,-m 12,76 -1,5

=124 Ml Ia.

OF

Hanmpsiskenusa usruda menbine aonyckaembix (324 Mlla). Ycenosue msrubhHoii
TIPOYHOCTH BBITIOTHACTCA.

B cityuae HEBBITIOJIHEHWS YCIOBHS M3rHOHOH ITPOUHOCTH YBEJIMUHUBAETCH MEXK-
OCCBOE paccTogHue Ay Tnd0 KMpuHa BeH1a by 1 MOBTOPACTCSA pacueT HA MPOYHOCTb,

B moGom cnyuae mia Gonbiueii HagéKHOCTH MOKHO YBEITHIHTD ITHPHHY BEHIIA.
DTO TOBBICHT 3amac MPOYHOCTH W He mnoTtpedyeT moBTOpHOro mnepecuéra. Jls
MaaoradapuTHbLIX KOHCTPYKLMHA THNA IUVIAHCTAPHOW NEpeaaud MypynoBEépTa HTO
BITOJTHE OOOCHOBAHHAA MEPaA, MOCKOJIBKY YCITOBHA €ro padoThl CBA3AaHBI ¢ YACTBIMH
nCperpy3kaMuy, K TOMY JKE Macca MaloradapuTHBIX JCTANCH  MOBBICUTCA
HECYIIECTBEHHO.

Takum o0OpazomM, Ha OCHOBAaHMM pacuéra MOKHO PEKOMEH/I0BaTh JUIA
LIYPYHIOBEPTA IUIAHETAPHYIO NEPEaady CO CICAYIOMMU NapaMEeTPaMu;
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Kwnemarnueckas cxema ¢ Bpam@rUIUMCA COJTHCUYHBIM H HETTIOO-

BHJKHBIM KOPOHYATBIM KonecoM, 2K—h, mepenatoudoe otHomeHue | 5,43
Uucmo caTemmuToB 2

Yucno 3y0beB COMHEUHOr0 Koeca 14
Yucno 3yObeB caTeniuTa 24
Uncto 3y0peB KOPOHUATOTO KoJleca 62
Moayab 3auerieHus 1.5
Paccrosinne MexIy OCAMU COTHEYHOTO KOJIECa M caTeIuTHUTa 28,5 MM
JenuTenbuplit AHAMETP [ISCTEPHH ( COMTHSUHOTO KoJieca) 21 Mm
JenurenbHblit juaMerp Koseca (caresura) 36 MM
JlemuTensHBIN AMaMeTp KOPOHUYATOTO Kojleca 03 Mmm
JuaMeTp BeplIKMH WECTEPHHU (CONHEYHOTO KOeca) 24 MM
JluameTp BEpIIMH KOJeca (¢caTeiivTa) 39 MM
JuameTp BeplIMH KOpOHYATOro Kojeca 90 MM
JluameTp BOajivH IECTEPHU (COJIHEUHOIO KOJIeca) 17,5 Mmm
JlnameTp BNaauH KoJieca (carennura) 32,25 MM
JlnameTp BIIaIMH KOPOHYATOTO KOJIeca 96,75 mm
[IupuHa BeHUa Koeca (caTennuTa), He MeHee 18 MM
[[IupuHa BeHIA WIECTEPHU (COTHEUHOIO KOJIECA), HE MCHEE 22 MM
KoaddummenT mrmpuHsl mecTepHH (COMTHEYHOTO Koleca), He MeHee | 0,63 MM
Marepuan koaéc cmaiv 43XH HB540
[TorepxHOCTHAs 3aKajka HRC55
PacdeTHOE KOHTaKTHOE HAMPSKEHHE 813 MIlla
JlomyckaeMo¢ KOHTAKTHOC HAMPSIKCHUE 927 Mlla
PacuetrHoe vanpsixenue w3rnda 124 MT1a
Jlonyckaemoe HanpsakeHue uzruda 324 Mlla
Okpy>KHast CHIIa B 3aLICIJIEHHH 405 H
PagmaneHas cunma B 3aLleTIEHAH 146 H
OceBag cuna B 3alICIIICHUM 0

[To NoJIy4EHHBIM JIaHHBIM BBITIOITHSIEM padouue yepTexu KIéc (puc. 3.16).
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Puc. 3.16. Pabouwnii 4eptéi KopoHUaTOro Kojeca
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3.6. Pacuér BosiHOBOTrO peaykropa. Ilpusoa mnardoayma HIA-8N

BonHoBbie mepenaun mpuUMEHSIOTCS TOTAQ, KOTAa HEOOXOAMMO CYIIECTBEHHO
NOHU3MUTh YACTOTY BPALIEHUs BBICOKOOOOPOTHOIO 3JEKTPOABUTATENS [IPU MaJbIX ra-
OGaputax npupona [45]. OTo mocruraercs 3a cuér MpUMEHEeHUs THOKOro Koseca, Je-
(dhopMHpPYEMOTO TEHEPATOPOM BOJIH, YTO MO3BOJIAET BBOJAUTH B 3alICIJICHHE OJHOBpPE-
MEHHO HECKOJIBKO 3yObEB, CYIIECTBEHHO MOBBIIIASA NEPEIATOYHOE OTHOLLEHHE.

Oco0eHHOCTH KOHCTPYKIIMH B BOJIHOBOM PEAYKTOPE MMEIOT THOKOE KOJeco,
TUOKUN MOJIIUITHAK U T'e€HEPaTop BOJIH.

['nbkue Konéca BHIMOJHAKOT B BUAE CTAKAHOB WJIM WUJIMHIAPHYECKONH 000J0UYKH
co cBoOoaHBIMU TOpuamu (puc. 3.17).

r

[ ] e . i OCHogHble
L OHOM n M | COOMHOWIEeHUS
= = " pasmepos:
5 i I e
3 TEr * L, =(08...0,6)D
< by a =2h; b,=0,5b
= co wavyebou sadenkol hy =12k hy = 4h
| he=(0,1..0,17)D
] 5 | Lq-r:“‘ 5 B & - r, £0,4h;, r, = 4h

Puc. 3.17. Koncrpykuus 1 pasmepb! rHOKOro koneca

®opmMa 3aroToBOK TMOKMX KOJIEC CYIIECTBEHHO YMPOIIACTCA, €CJIM CTAKaH BbI-
NOJHSIOT CBApPHBIM WM 00O0JIOUKY COEAMHSAIOT C BaJloM 3y0YaThIM COCIMHEHHEM
(puc. 3.18).

R

Puc. 3.18. BapuaHntsl coeauHenus ruOkoii 000J104KH C BaIOM

Hedopmanus rudkoro kojieca reHepaTopoM BOJH COMPOBOXK/IAETCA OCEBBIMHU
CMEIEHUAMHU CEUESHHH, TOPILBI KOJIECa CTAHOBATCA HETUIOCKMMH U Ae()OPMUPYIOT THO
crakaHa. J[Jis CHUXKEHMS Harpy3KW HA F€HEpPaTOop BOJH U HANPSKEHUH B CTAKaHE THO
IJIABHO COMPSATAOT C CUJIOBBIM MOSICOM. TONIIMHA CTEHKH CTaKaHA MEHbLIE TOJIIH-
HBI BEHIA 1O 3yObAMM Tl CHHKEHHS TepeKoca 3yObes 3a cuért pedopmanmu riai-
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KOM yacTH crakaHa. [l 3TOTO ke TPUMEHSIOT H YUaCTKH CTEHOK, BBICTYIIAOMINE 32
Kpaii 3y0uaTtoro BeHIla, KOTOPHIE TAKKE CHHMIKAKOT KOHIICHTPAIMIO HAIPSKEHUH Ha
Hapy> >KHOM TOpLE 3y04aToro BeHLA.

Ha 3y0psax THOKWX KONEC BRIMOMHAIOT (hackw Toa yriroMm 45°, mmaBHO compsrae-
MBIE C HAPYKHOM MOBEPXHOCTHIO CTAKAHA.

Jlmmna 3y0seB coenuHenua npuHuMaercsa 0.4...0,5 ot anuHbl 3yObeB BEHIA, a
paguyc conpsizxkennst 0,3...0,5 ot mojynst.

['nbkue 3yOuaThie KOMeca 3TO CaMbl€ CIOYKHBIC ICTAId BOJTHOBBIX PEAYKTOPOB.
M3rotoBneHne TOHKOCTEHHBIX JeTalied TpedyeT crenuaabHOM ocHacTKU. Bribop BU-
Ja ¥ crnocoda noJjiyuyeHus 3aroTOBOK JUISl M3TOTOBJICHHS] THOKUX KOJIEC 00YCIIOBIICH
CXEMOH Koseca U MacluradaMu MPOU3BOACTBA PEYKTOPOB:

KoHcTpykTHBHAsA cxemMa Macmrad Cnoco0 nonyuenus
rHOKOro KoJeca NMPOH3BOACTBA WJIM BHJ 3ar0TOBKH
A I

x=--= cmi=fe

D77 77 7 s

CroOonHast KOBKA.
TpyObl ropsiuexaransie
mo 'OCT 8732-70

Ennnuunoe

......... - s S ¢ Poranumonnas obkaTtka
ponukamu Tpyo
////// o 'OCT 8732-70
D <820 MM

Ocanxa ¢ MECTHBIM

Cepuiinoe
Maccosoe

1 <75 MM HarpeBom Tpyo
______________ E— no ['OCT 8732-70
En. CsoOonHast KOBKa
f-——F D < 1000 Mm

D t I'opsiuee BbIZABIMBAHHUE B 3aKPBI-
./ / / / 7> Teiii wramn. [IpeccoBanue B pa3b-
EMHBIX MaTpulax. XOIogHas ITaM-

t<100mmp}-------- MoBKa (BBITSKKA). BhICOKOCKOpPOCT-

Hasg 00BEMHAs [ITAMIIOBKA B3PBIBOM.

Cepuiinoe
Maccosoe

X0JI0MHOE BBIAABIHMBAHHE B ITAM-
rnax

<

O0paboTky rHOKKX 3yOuaThiX KOJIeC MPOBOJAT B CICAYIOUICH MOCIEI0BATEIb-
HOCTH:
1) uepHoBas TokapHas 0OpaboOTKa HAPYKHBIX M BHYTPEHHHUX TMOBEPXHOCTEH C MpH-
nyckoM 1.3 MM Ha TOJIMHY CTEHKH U JJIMHY 3arOTOBKH;
2) Tepmudeckas 00padOTKa Ha OMpaBKe;
3) uucroras TokapHas 00padoTka BHYTPEHHEHN (0a30B0# ) MOBEPXHOCTH 3arOTOBKH,
4) gucToBas TokapHasd oOpadoTka W nMdoBaHWE HAPYKHOW MTOBEPXHOCTH, TOJI-
pe3Ka TOPIIOB;
5) napeska 3yObeB B Heme)OpMMPOBAHHOM COCTOSAHMM HA ONPABKE YCPBIYHOM
(pe3oii, TOoTOAKOM WITH XOIOIHBIM HaKaTEIBAHHEM 3yObEB.
Kpome 3roro, HeoOX0 MM CrieiiHaibHBINA 110JIX0/] B BRIOOPE MaTepuasia u ¢croco-
0a monydyeHus 3aroToBku. Bueibop BUAa M cnocoda mony4YeHus 3aroTOBOK /1A U3ro-
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TOBJIEHHS THOKUX KOJEC 00YyC/IOBNEH radaputaMu nepeiaud U MacirtadaMmu npous-
BOJCTBA PEAYKTOPOB.
['mOkne mapukoBsie MOAMMMIMHUKN W3rotasauBaroT o ['OCT 23179-78.
HauOonbiias ToJIIMHA HAPYKHOTO W BHYTPEHHEr0 KOJEI COCTaBJIAET
Iiy=hy=0.25(D—d—2Dy)+hy, voe hy=0,057D — rmybuna xenobos koner (puc. 3.19).

(- g { ]
L Y\ chododuut
g
] r
S 1 Lenapamop— c 3auérxamny ;
L= ’é: bl

Puc. 3.19. [leranu rubkoro mapuKoBOro nojLMITHUKA

Bo u3zbexanue ycTanoCTHBIX NOJIOMOK KOJIEL MU3TOTOBIICHUE MPOpe3e B OypTax
JUI YCTAHOBKHM IapoB He aomyckaercs. [Ipu cOopke MOMMMMHMKA IIAPhl BBOAAT
MEK/ly IKCLIEHTPHUYHO YCTAHOBJICHHBIMM KOJIBLEAMM IPU OJHOBPEMEHHOM COBMELLE-
HUM UEHTPoB Komjel. Cemaparopbl BHIMOJHAIOT M3 TEKCTOJIMTA WM MOJIAMEPOB Ha
OCHOBE (DEHOJIA U LEHTPUPYIOT TEIaMU KaUeHHUS.

[Tocne yctanoBKM THOKOrO MOAIIMITHMKA HA KYJIAYOK YTJIOBas CKOPOCTD JIK0OOH
TOUYKH CerapaTopa MOCTOSHHA, TOCKONBbKY cenapatop He nedopmupyercs. [llapsr ka-
TATCA 1O Keno00aM 1eOPMUPOBAHHBIX KOJIEL ¢ OJMHAKOBOH JTMHEHHON CKOPOCTBIO,
HO C PA37TMYHBIMH YTJIOBBIMU CKOPOCTSIMH.

Yto0bl n30ekaTh HAOCTaHUA 11APOB HA MEPEMBIUKHA CEMAapaTopa, MUPUHA THE3-
Jla B OKPYKHOM HaIPaBJIECHUH J0KHA OBITh O0NbIIE AUaMETpa mapa.

[Tocanounyro MOBEPXHOCTh MOIIMITHUKA KAYCHHS HA KYJIa4OK BBIMOIHAKOT C
JIOMYCKOM jg6, a B rhOKoe koneco ¢ gonyckom HY7.

I'enepaTopsl BOJAH 0OBIYHO MPEACTABIAOT COOOH AeTany, aHAJIOTHYHBIE BOU-
7y B MJJAHETAPHOM MEpelaye U UMEKT HECKOJIBKO POJIMKOB MM KYJIA4YKOB, HaXOAd-
MUXCS BHYTpU THOKOTO Koseca (puc. 3.20).

Haubonpiee pacnpocTpaHeHUE MOMTYYUIH CAEAYIOMIME CXEMbl KOHCTPYKLHUM
TEHEPATOPOB BOJIH:

=)
]
S
2
x
S
g
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=
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Puc. 3.20. KOHCTpYKTHUBHBIE CXEMBI T€HEPATOPOB BOJIH

JIByXpONIMKOBBIH reHepaTop co3aaéT ABE BOJMHBI AchOpMAlUM W OPUMEHACTCA
TIpH HeOONMBIIONH YacTOTe BpalleHHd U HEOOIBITUX Harpy3Kax.

UeThIpeXPOJTMKOBBIN IEHEPATOP MO3BOJISIET B OTJIMUKE OT JBYXPOJIMKOBOTO YBe-
JUYUTDL 30HBI 3ALICTUICHUSA, YTO MOBBILLIACT HATPY304HYIO CIIOCOOHOCThL PeayKTOpa.

JIMCKOBBI# TeHepaTop CO3MaéT IBE BONHBI AeopMaluy B MECTaxX TPHIIETaHHS
JINCKA K THOKOMY KOJIECY.

65



Kynaukogsiii reHeparop ¢ ruOKUM MOJILIAITHUKOM MOKET MPUMEHSITLCS B M1E€PE-
Javax aodoro HazHadyeHus (puc. 3.21).

[1pm Bpamennn reHepaTopa BoiHA AedopManuy OEKHT TIO OKPYKHOCTH THOKO-
r'0 KOJIECA, UTO BHI3BIBAET BPAIIEHUE JTUOO0 KECTKOro, MO0 rubKoro Kojieca B 3aBH-
CHMOCTH OT KHHEMATHUIECKON CXEMBI TIepe Jauu.

Kynadok reneparopa BOJH NpOQUIMPYIOT N0 3KBUAMCTAHTE K 3aJIaHHON (hopme
ruOKOro Koieca.

Pcry

Kanalixa

— Ynagyzut peunabutl 3A6MEHm
Hpanexymaqnan Gmyaxa

Puc. 3.21. BapuaHTBl KOHCTPYKTHBHOTO HCIIOJTHCHHS BOJTHOBBIX T€HEPATOPOB

Jlns obnerdyeHns HaMPeCCOBKH THOKOTO TMOAMIAITHAKA BBITTONHAIOT dacky 45°.
Ocerasi (ukcains CBOOOJHO BKJIAJBIBAEMOr0 Cernaparopa BhIMOJHISTCS AHOO0M.
KanaBka HeoOxomuma A1 BbIXOJa NUTA(OBAIBLHOTO KpPyra WM YalleuHOro pesla,
KOTOPBIM TIPOGHIHPYIOT Kynauok. Kymaukw reHeparopa AOKHBI HMETh BBICOKYIO
paauaIbHY KECTKOCTh BO M30exaHue aedopmanmu kynauka. /(s paBHOMEpPHOrO
pacTpeneeH!sT Harpy3Ku MeXAy 30HaAMH 3aleT/IEHHs T€HEPATOPBI BOJIH BBHITTOTHSIOT
IJIABAIOLIMMHU B PaJdajibHOM HampasjeHUM. Takas mjiaBarolas ycTaHOBKa oOecrie-
YMBAETCA YIIPYTHMH PE3HHOBBIMH JJIEMEHTAMHM, KOTOPBIC BYJIKAHHU3AIMEH WIH KIIeeM
COEIMHAIOT C BXO/IHBIM BaJIOM W KyJaukoM reHepartopa. [Ipomexyrounas BTyska 00-
Jeruaer npouece ByJIKaHUu3aluu U cOOpKU reHepaTopa BOJIH.

COopka peayKTopa npu paudoHATIbHOM BbIOOPE MOCAA0K U TOYHOM M3rOTOBJIEC-
HUW feTajeil He MPEeACTaBISIET CIOKHOCTH M HE TPeOyeT BBICOKOKBATM(HUITHPOBAH-
HOTO IepcoHaa.

Jna cMa3ku penyKTopa MPUMEHSAIOTCA KUAKWE MUHEpPaIbHbIE Maciia. YPOBEHb
Macja MPU TOPU30OHTAIIBHOM PACTIONIOKEHHH OCH HAXOWTCS Y MEHTPA HUIKHETO TIra-
puka nojammnuuka. [Ipu yacrore BpameHus reneparopa iy < 960 (00/MUH) MOKHO
MOJTHOCTBIO 3aJTMBATh PEIYKTOP MACIOM.

Kéctkmne konéca BOJHOBBIX Tepeaad MPOSKTUPYIOT ¢ OoJiee MUPOKUM 3yOua-
THIM BeHIIOM (mmpe Ha 2...4 MM), 4TO CHMJKAaeT TpeOOBaHHWS K TOYHOCTH OCEBOM
¢ukcaruu rudkoro koneca. PamguansHas nedopmarus kECTKOTO Koeca OT CHIT B 3a-
LEMIeHUH He AoskHa npesbiars 0,05m. O1o ycnosue codmoaaeTcs: BolOOpOM TOJ-
muHbel 00oaa nox 3yoesamu ft = (0,17...0,18)dy;. lna npenorepamenus npoBopora
KECTKOTO KOJIeca OTHOCUTEIIbHO KOPIyCa MUCMOJBb3YIOT IUIHHAPUICCKAE WU KOHH-
YECKHE IIMOHKH, YCTAHOBJIEHHbIE C TOPLIA MJIM B CTEHKAX KOPITyca M0 paguycy.

KécTkue konéca uarorasiamsaroT u3 craneit 40X, 40XH, 30X1'CA ¢ tepmoobpa-
ootkoit 1o HB280. ITpu kécTkMX reHepaTopax BOJIH NPUMEHSIOT TUIABAIOUIYIO MO~
BECKY JKECTKHUX KOJIEC.
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Bribop Buga u cnocoba noaydeHus 3aroTOBOK AJ1s U3TOTOBJICHUS JKECTKUX KO-
néc 00ycITOBJIEH rabapuTaMu rnepeiadd i MacinTadaMu MPOMU3BOACTBA PEAYKTOPOB:

KoHCcTpyKTHBHaAA cxema Macmrad Cnoco0 noyyenus
KECTKOrO KoJieca NPON3BOACTBA HJIH BHJ 3aT0TOBKH
; D N s t i CrobonHas KOBKa.
> = TpyObl ropsiuekaTaHbie
V// i o no TOCT 8732-70

PorauuronHas odokarka
posukamu Tpyd no 'OCT 8732-70

Ocanka ¢ MECTHBIM
HarpeBoM Tpyo

s\

Cepuiinoe
MaccoBoe

D< 820 uu no TOCT 8732-70
_____ r<Towq |
D\t 5( CBoOozHas KOBKa
D <1000 mm T'opsiuee BIIABJIMBAHKUE B 3aKPHITHIX
2< 100 MM ITAMIEX.
il Pl o A JIuTeé B MeTammuueckue GopmbL.

Paccmotpum pacuér BonmHOBOW mepemaum (puc. 3.22) Ha mpumepe NpUBOAA
uutarbaymoB tana /A (4, 6, 8, N u S) [37]. OTKpeITYIO UMTUHAPUYECKYIO Mepeaauy
BTOPO# CTYNEHH MPUBOJA MBI PAaCCUMTAIU B pa3a. 3.4.

3 <) o~ ) lC
B - o~ 8 —g&| T¢
T 1/
NES X
(N

4
. =t /U
2425 il

Puc. 3.22. KoHCTpyKLIHs BOJHOBOTO peAyKTOpa npuBoaa uuarbaymon 1714
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[loaroToBuM HcxoaHble AaHHbIC AnA pacuéra. llpeanonaracM MCOONbL30BAThL
JIBUTATEITb ¢ CHHXPOHHOM UacToTOM Bpamernns #; = 1500 o6/mMuH.

YacroTa BpauIgHns BEIOMOIO Bajla M3BECTHA W3 pacuéra BTOPOH CTYNEHHU MPH-
BoAa ;= 13,32 00/MuH, Tak ke, KAK ¥ MOMCHT Ha BbIXoaHoM Bany M, = 125 Hwm
(cM. pa3n. 3.4).

llepenatounoe OTHOWICHWE PeAyKTOpa AOLKHO ObiTh paBuo U = ni/n; =
= 1500/13,32 = 112,6. Hacrore Bpaimennus n;= 13,32 00/MHH COOTBETCTBYET YTIIOBas
CKOPOCTh BE/IOMOTO Basa peaykropa @2 = a-30 = 3,14-13,51/30=1,394 ¢ .

[IppnuMacM KOHCTPYKLMIO BOJHOBOTO FeHEpaTopa ¢ TMOKHMM MOALIHITHHKOM.
Uwncrmo 30 3amenyiennda wiaw  BONH jgedopmanmu 3axaaum ky = 2. Koaddumment
KPATHOCTH /JI1 CHMIKCHMS HANPSLKCHUH B rnOkomM konece npumem k = 1. (O moxer
OBITh paBeH 1; 2;3...).

Haxomum KT1/] nepenaun

i =0,999/(1+ 0,00137U) = 0,999/(1+0,00137-112,6) = 0,865.

Mommocts, TpeOyemasa Ha BblxogHoOM Bany N; = M; @; = 125-1,394 =
= 174,25 Br. Torna tpeSyemast MmomuocTs nuratens Ny = N,/ = 174,25/0,87 = 200 Br.

Tako#i Tpedyemoii MOIIHOCTH COOTBETCTBYET nBurarens AHP63A4YVX/ ¢ Ho-
MHUHATBHOW MomHOCTEIO N; = 025 KBT, w ¢dakTuueckoii 9acToTO# BpaIeHns
#y; = 1350 00/mun [37]. Dra yacToTa BpALLEHUSA COOTBETCTBYET YIVIOBOH CKOPOCTH
BEIyIIEro Bana w; — n-ny/30 = 3,14-1350/30 = 1413 ¢ Bpamaroniyii MOMEHT Ha
Bany asurarens M;= N/w;=250/141,3 =177 Hm.

YTounsem nepeaarounoe otHomenne U = ny/nx = 1350/13,32 = 101,35, Tlpu-
MeM npeasaputensno A pacuérop U = 100, nockonbky ero pacxoxacHue ¢ Tpe-
OyembiM He Oonee 3 %.

Pecype paborsl npusoaa 3amau, kak 10° nuknos noasém-onyckanmne Opyca
nuaroayma (Ha 90°). 310 cooTBeTCTBYET (haKTHUCCKOMY YHCITY 000POTOB IIECTCPHH
Nygr = 2,0-10(’ THKJIOB (00opoToB). [1lecTepHs ycTaHOBIIEHa HAa BEIOMOM BaIly BOJI-
HOBOI'O PEAYKTOpPA, T.€. (PAKTHUSCKOE YMCI0 0OOPOTOB BEAYIIETO Baja YIEKTPOABU-
rarensa JoJKHO ObITh Nypr = NyprU = 2,0-106-100: 2,0-108 000pOTOB (LMKIIOB Ha-
IPYKEHMS), DTO COOTBETCTBYET JUIMTEABHOCTH padotel L, = Nyg/(60-n;) =
=2,0-10® /(60:1350) = 2,46 -10° yacos.

Kpome Toro, mo kOHCTpYKIMH W TadapuTaMm TpuBoAa (hTaHeI KPETUIeHUs pe-
AYKTOpa K JJICKTPOABUIAaTENIO AOKEH ObITh 2150 MM, a mocamouHblii nuaMeTp
¢pnanna y seixoanoro pana 3100 mm.

Taxkum oOpa3zom, HaM HW3BECTHHI BXOJIHBIE W BBIXOJIHBIE TTApaMETPHI BOITHOBOTO
PEAYKTOPA, KOTOPBIE ABJIAKOTCS MCXO/HBIMH JIAHHBIMH JU151 pacy€Ta.

Pacuét BeImonuaeM B cneayolei nocneaoBareabHoCTH [45].

Hpunusiaem npedsapumeisio Yucio 3y06ee 2uOK020 Ko1eca N3 peKOMEHIOBaH-
Horo auanaszona Z, = 150...600. Z,= U-k-ny-= 100-1-2 = 200.

Heaumenvuuiit Quamemp cuoKozo Ko1eca IpeIBapUTEILHO:

dy2> 1.66-M," = 1,66-125" > 83 Mwm.

Hpeoasapume.vitoe 3nayenue Mooyist m = dy/ Z> = 83/200 =0,415 mMm.

MunumaibHulli HAQPYXCHBIE QUAMEemp ZUOK020 ROOWUNHUKG HAHIECM HCXON U3
npeaena aonaroseunoctu: D > 226 - ( M, / 1000) U6 Ly (mnp)]™
=226 - (1,25-10%/1000)"° [2,46:10°(1350-13,51)]'* = 77,79 = 80 mm.
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lMpwanMaem rudknit momqmmmark Az 812 mo T'OCT 23179-78 (Tabm.3.13)

Paszmepsl 5TOoro noammnuuka: BHyTpeHHud auametp d = 06015 MM;
HapyxkHbelil quamMetp D =803 MM,
LWIMPHHA NOAMUMHUKA B = 13 MM.
Ymounsient snauenue mooyns m =DI(Z,+3.4) = 80/(200+3,4) = 0,393 MM, yun-
TBHIBASL CTAHAAPTHBIE Psijibl MoAynei (tadu, 3.11), npuHumaem cTanaaPTHBIA MOYJIb

m =04 Mm.
Tadmuua 3.13

HNoamrnmauKH rudKie Wapukosbie paauaiasasie, 'OCT 21179-78, pazmepsl, MM

Tunopasmep | Hapyxusiii | Bayrpennnii | Llupusa | PaguanbHeI YacroTta
(Ne) aunametp, D | muamerp, d | xombua, B | 3a30p, MKM | Hpgy, 00/MUH
806 42 9011 309010 7 10...24
808 52 9013 40 gp12 8 12...26
809 62 9013 45 012 9 12...29
811 720013 550012 11 13...30
812 80_0.013 60_9.015 13 13...33 3000
815 lOO—(]_()]j 75_(]_[)15 15 14 . 34
818 1204015 90_¢.020 18 16...40
822 150 g.015 110020 24 20...46
824 160 g,025 120 g.020 24 20...46
830 200 g.020 150 g.025 30 23...58 1500
836 240 0,030 180 0.025 35 24 .. 65
844 300 0.040 220 0.030 45 33 e 83
848 320 o040 240 4030 48 35...90
860 400_g pao 300_g.03s 60 45...105 1000
862 4204045 310_g03s 60 45...105
872 480-0,045 3609040 72 55...125

Vmounsea uucno 3ybovee cutkoco koteca £; = (Dim) —3,4 = (80/04) — 3.4 =
= 196,6. [Tpuanmaem Z,= 196.

Ymounsiem oexumervnviti ouavemp eubrozo eenya dyr, = mZ; = 0,4-196 =
=78.4 MM.

Haxooum wucio 3y66e6 kOpoHUAmoco (JHeécmroco) seHyda W3 yCIIOBHSA COOCHO-
CTU U BXOKACHUS 3yObCB B 3auemincnue (£; — Z>= k-ny).

Ziy=Ztkny=196+1-2=198.

Hposepsienm nepeoamounoe omuouienue U = Z,/(£1—23) =196/(198—196) = 98.
Otxmorenue ot 3aganHoro (U=100) coctaBmsaet (100—98)/98 = 00,0204 = 2,04%. Ot-
KIIOHEHUE He OoJibIiie JionycTumoro (3 %).

Ymounsen sexnmuny KILI nepeoauu

i =(1-0,00137)/(1+ U-0,00137) = 0,999/(1+98-0,00137) = 0,88.

ITposepsierm na npouynocme 2udKoe roieco, Kak Haubonee ehopMHUPYEMBIH 1
YS3BUMBIA 2JIEMEHT KOHCTPYKUMU. TOHKOCTCHHBIC BEHIbI BbINOJHAKOTCS M3 YIyu-
IICHHBIX cTaneit (Tadm. 3.1) ¢ mpeaenoM BEIHOCITHBOCTH He MeHee 6= 350 MIla .

BeiOupaem  jyia rubkoro  koneca crane 40X, teéprocte  HB280,
G, — 800 Mlla; 6_; =400 Mlla; 1_; = 230 Mlla; moaynb ynpyroctu £; = 2,1-10S Ml]Ia.
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[TpouHocTHO# pacuéT ruOKOro BeHLA, MOABEPMKEHHOrO LUMKIMUECKUM 3HAKOMe-
PEMEHHBIM HAIPY3KaM, CBOJMTCS K TIPOBEPKE KOYPPHUIMEHTOB 3armaca.
KoaddunuenT 3anaca no HopmaabHeiM HanpskeHuam [20].

SG = I & 2 [Sc]a
%% 1026
£

G 8}

rA¢ G-y — MOpeae] BLIHOCIAMBOCTH Marepuayia rMOKOTrO BEHLA NPU CUMMCTPHYHOM
LIHKIIE.
JUTs 3TOTO MPEIBAPUTEITBHO BBIYHUCITSTFOTCSI
—  ko3hdUUUCHT, YUUTHIBAIOWME (AKTUHECKYI0 KOHICHTPALMIO HANPAKCHUK
k.= (1+AG/G_1)_1; Ags 3aBHCHT OT uHcaa 3yObeB THOKOr0 BeHIIa
Zy= 150; 200; 300; 400; 500; 600.
Ag, Mlla= 56,5; 57.2; 55,5, 50,8, 45; 385.
B nHamem ciyuae A, = 57.2; ks = (1+57,2/400)_1 = 0,87,
— ko3bduumenTsr kv B 18 Gpe3epoBAHARIX 3YOBEB 3aBHCAT OT NpeAesia POYHOCTH
MaTepuana riOKoro BeHIA:
o, , MITa= 700; 800; 900; 1000; 1200.
k.= 1,49, 1,52; 1,55, 1.58; 1,60.
Po, B= 0388; 085, 082; 078, 0)72.
B namewm cnyuae (o, = 800 MIla) k.= 1,52; p, = p.=0,85;
— K02hUIUEHT AUaMETpa KOJIeca OPUCHTUPOBOUHO NPHHUMACTCA &, — 1

M, sin2a
Mecmubre nanpsoicenust uzeubda 3yoees Oy = 632u-Y, —d3 T
2L

rae g = 0,5...0,6 — ko>xpdpunueHT HEPABHOMEPHOCTH PaCIPeeIICHHS JIABJICHUS TI0
anuie 3yda BeneactBue u3Hoca u aedopmauud rudkoro koneca, npumem g — 0,6,
o = 20° — yron 3anemnennd;, K; = L/dy;=0,8...1,0 — oTHOCHTeIbHAA ATHHA THOKOH
obosoukn, pumem Ky =1,0; ¥ — koadpdunment dhopmsr 3yda:
Z;= 150, 200; 300, 400; 500; 600.
Y= 1,35, 1,39, 144; 1,50; 1,54, 1,57.
Jnst uncna 3yopes rudkoro senua Z; = 200 npunumaem ¥, =1,39.
Taxkum o0Opa3zoM, H3THOHBIE HATIPSLKEHHA B 3yObAX THOKOTO KOJeca:
125-10% sin 40°

G, =632-0,6-1,39 : =106 Ml 1a.
78,47 1,0

b4

Haxooum moagunry CHenku SuoKko2o Koiecd noo 3yoesimu.
h=m|051-Z;+3 —(h*+c*)]-0,5D,

e it* = 1— ko3puIMeHT BHICOTHI TOJOBKHA MCXOJIHOTO KOHTYpa; ¢* = 0,25 — ko-
hHUIUEHT paauanbLHOro 3a30pa UCXOAHOTO KOHTYPA.

Tonmmuaa rtubkoro BeHHa TOA 3yObSAMH Hamed BOIHOBOM Tepedauu
1 =0,4[0,51-196+3-(1+0,25)] — 0,5-80 = 0,684 mm.

Paouyc kpususivl cpedunnoi nogepxriocmu Heae)OpMUPOBAHHOINQ rudKOro Ko-
neca p=0,5D+ h)=0,580+ 0,684) =40,34 mm.

Anpumyoa yurid HOPMAIbliblX HANPSIIICCH UL
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6o=0,356,+ 4,93E-Irm/p’ = 0,35-106 + 4,93-2,1-10°-0,684-0,4/40,34* = 205 MITa.
Cpeoniee nopmaivlioe Hanpaycenie yurida )
6a= 0,356, + 0.214E-hr-m/p” = 0,35-106+0,214-2,1-10°-0,684-0,4/40,34* = 45 Ml1a,
Koshpuyuenm zanaca no xacametbHbiM HANPANCEHUSM
S, == L >[S],
Hela +0,17,,
&b

T T

TA€ T-; — TIpeleN BBIHOCIWBOCTH MaTepuana TrHOKOTO Kojieca TP CHUMMETPUUHOM
nuisie kpyuenus (tadin. 3.1), ana cranu 40X t ;=230 Mlla.

Jna pacuéra koxddurueHTa 3amaca S; IpeaBapuTeIbHO BEITHCIIAIOTC:
— TOJIIHHA CTEHKH THOKOTO KOJieCa B TITaJIKOH 9acTH

hy=0,61h=0,60,684=0,41 mm;
— pPaauyC KpUBH3HbI CPSAMHHON MOBESPXHOCTH KOJICCa B IAAKOR YacTH
Po=05(D+ Iy) =0580+041)=402 mm;
— HAPYKHbIA AMAMETP T'MOKOIo KOJIECa, MPUMbIKAIOIIETO K BEHILY
dg=D+2hy=80+ 2041 = 80,82 mm;
— k03(ppuimenT uamMerpa Koneca &
dy,Mm= 40; 60; 80; 100; 150; 400;
g=075, 070, 066, 062, 060; 0,58
Juist Hapy:kHoro auamerpa dyy = 80,82 = 80 Mmm npunnmaem &= 0,66;
— KO(PpPUIHCHT aCHMMETPHH THKITA KAcaTENBbHBIX HaNpsKEHHWH, TIPH HEPCBCPCHB-
Hoii padote R, = (), npu peBepCUBHOMN, KaK y npuBoja nardayma, R, =—1;
— aMIUIMTYAa LMKNA KacaTeNbHbIX HaMpsAKeHWit
T, = 0,IM(1-R)/(hgps’) = 0,1-125-10°[1—(—1]/(0,41-40,2%) = 38 MTTa.
— Cpe/IHEE KAcaTe/bHOE HAMPAYKCHUE LIMKIIA
T, = (1+R)T/(1-R;) = [1+(—1)]-38/[1-(—1)] = 0 MI]Ia.

C y4éTOM BBHIYHCIIEHHBIX mlapaMeTpoB KO3PHITHEHTH 3amaca 1mo HOPMaJIbHBIM

M KacaTeIbHBIM HATIPSHKEHUAM PaBHBI, COOTBETCTBEHHO:

%= ——- 0,87 2(;1;)0 =182
%a 1026 21240245
e, P, 1-0,85
S =7 == 152 32;0 =223
é+0,lrm 272 4010
i 0,66-0,85
YUHTHIBasg, UTO AOMycKaeMble Kod((HIIHEHTH 3amaca mo HOpMaJIbHBIM U Kaca-
TENBHBIM HanpsikeHusam [Ss] = [S:] = 1,5...1,8 Bujum, 4To nNpoYHOCTE paccynTHIBaE-

MOro rudKoro Koneca v Ha u3rud u Ha kpydeuue odecneucua. B cnyuae, ecnu koad-

(ULIMeHT 3amaca OKa3bIBAaeTCS MEHBIIE AOMyCKaeMoro, To HeoOXOAHMO HA3HAYHTH

JUTst THOKOTO BEHTIA JIPYTOW MaTepuas ¢ OOJIBIITAM TIPE/ICSIOM BRIHOCITHBOCTH Gy, T—;.
Hna yctpaneuua uHrepdepeHunn 3y0beB rnOKOro u :xECTKOrQ KONEC UX Hape-

3al0T CO CMEIEHHEM 3y00pe3HOr0 HHCTPYMEHTA (MPOH3BOIAIIETO KOHTYPa).
Boruucius Koduyuenmol cyenuyenst RPouse00auieco Konmypa:

ruokoro koirecax; =3 + 0,0012, =3 + 0,001-196 = 4,96;
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KECTKOrO Komeea Xy = Xz~ 1+1,1(1+5,5-10 *-Z,)=4,96—1+1,1(1+5,5:10 >-196) = 5,12,

Onpedeisies pasmepol KOAEC!
— JIEIUTETBHBIH JUaMETP KOPPUTHPOBAHHOTO THOKOTO KOJIEca

dy=mZ;+ 2mx;= 04196 + 2-496-0.4 = 82,368 mm;
— INaMeETP OKPYKHOCTH BEPIITHH THOKOTO KOJeca
dpp=d;+2m(x;+0,4)=784 + 2-0,4(4,96 + 0,4) = 82,69 mm;
— JUAMETP OKPY;KHOCTHU BIAaAWH TMOKOro Koaeca
dp=d;+2m(x;— 1,25)=78,4+2-0,4(4,96 — 1,25) = 81,37 mm.
— 1MpUHa 3yOyaroro BeHua rudkoro koneca b = dyWpy = 78,4-(0,15...0,25) =
=11,8...19,6 MM, npunuMaeM cpeautee 3HaueHue b; =16 Mm;
— INaMETP OKPYKHOCTH BEPIITHH KECTKOTO KoJleca
doyy=drt2m(x;-1)=0,4-198+2-0,4(5,12-1) = 82,496 mm;

— JHaMeTp OKPY)KHOCTU BIOAAMH KECTKOT0 Koaeca dy He PacCYMTBIBACTCA, T.K. OH 3a-
BHCHUT OT TTapaMeTPOB AONIOAKA MPH HAPE3aHUH 3YOBEB.

Konéca ¢ Takumu paccUMTaHHBLIMU PA3MEPaMU BHOJIHE YIOBJIETBOPSIIOT KOHCT-
PYKTHBHBIM OTPaHWUeHHAM Ha radaputhl peaykropa & 100mm.

[lo paccumTannbIM pazMepaM BHEIMOJHACM padodue YepTEKY ACTAICH Mepenayu,
B TaCTHOCTH, THOKOTO KoJeca (puc. 3.23).

3.7. PacuéT 3aKpbITOH KOHHYCCKOH nIepegatm.
IIpuBoa cucTEMBI OXJIANKAEHNH TeHepaTopa Temioso3a 2TI10J1

Konnueckue 3y0uaTsie Tiepeaui BRIXOAAT W3 CTPOSA MO TEM K& TIPHYIHAM, UTO
W uudHapuueckue. [1o3ToMy M pacCuMThIBAKOTCA OHU AHAJIOMMUHO, JIMIIIb ¢ UCNOJ1b-
30BAHME MAPaMETPOB JKBUBAJICHTHBIX HUINHAPHYECCKUX Nepeaay.

[Tpu 3TOM W3 OMBITA SKCINTyaTallud W3BECTHO, UTO M3-3a CYIIECTBEHHOTO BJIHSA-
HUs Ha paboTy HETOYHOCTEH B3aWMHOTO PACMONOKCHUA KOIEC, KOHHYECKUE niepena-
9H MOTYT TepeaaBaTh Harpy3ky He Oomee 85 % OT 3KBUBAJICHTHBIX WHJIHHIPHYE-
CKHX.

Konnyeckue npamo3yOeie Konéca MPUMEHSIOT OPH OKPYJKHBIX CKOPOCTAX OO
2 m/c. TTpu Gonee BRICOKUX CKOPOCTAX TIPUMEHAROTCS KOJIECA C KPYTOBBIMH 3yOBSMH,
KOTOpble Na0T OoJiee MIABHOE 3aLEMICHHUE M HECYInyK cnocoduocts B 1,45 pasa
BBILLC, YCM YV NpAMO3YyObIX MPH TexX ke pazMepax. Konéca ¢ KpyropeIMu 3y0bsSMu Mc-
Hee UYBCTBHUTEIIBHBI K HAPYIIEHHIO TOYHOCTH B3aUMHOTO PACTIOIOKEHHS KOJIEC.

OCHOBHbIE PAa3MEPbl KOHUUYECKHX KOJIEC ONPEACISIIOT ¢ KOPPEKTUPYIOLIMM KO-
pHULIHEHTOM Vg 4, KOTOPBIA 3aBHCUT OT BHUAA KOMEC (IpAMO3yOble MM ¢ KPYro-
BEIMH 3YOBSIMH) W BU/Ia HArPYKEHHs (M3THOHBIE MITH KOHTAKTHBIE HATIPSKSHMUS ).

Pacuét KOHHUECKOH Nepeaauu NOKaXeM HA NPUMEPE MYJIbTUIVIMKATOPA MPHUBO-
Aa BEHTUIIATOPA CUCTEMBI OXJIaXACHHS reHepaTopa Temiososa 21210/ (puc. 3.24).

Otbupaemas ot asurareias mowHocts Ny = 25 JI.C. = 18,4 kBr. Yacrora spa-
meHua Bana otdopa MOIHOCTH #; = 850 00/Mun. B TO ke BpeMs And NpUBOJA BEH-
THASTOpa HeoOXoaMMa vacToTa BpamieHus #y;= 1880 o6/MuH.
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Puc. 3.23. PaGouwii ueptéx rubkoro 3y0uaToro kojeca
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DTO 3HAUMT, UTO TIepeaayva JAOHKHA ObITh MOBBIMIAIONICH, a MEPEAATOYHOE OT-
HOLIEHHE KECTKO 3aJaHo pe:kumoM pabotel mpusoga U = ny/m; = 850/1800 =
= 0,472. DTOro 3HadeHus He NMPEAYCMOTPEHO B HOPMAIBHOM psay. Takas nepenaya
ABJIAETCS HECTAHAAPTHOM,

Bodar wecmenst
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Puc. 3.24. MynbsTunnukatop npusona BeHtunaropa 27310/1, hparment

Kak Bcerma u Besne, 0003HaUMM WMHIAEKCOM [ M OyJeM Ha3bIBaTh LIECTEPHEH
BeAyIIee KOoJjeco, a MHAEeKCoM 2 — BeAoMoe. B Hamem crnyuae mepenava moBBIIIA0-
asi ¥ MepeAaTouyHOe OTHOIIEHWE MEHbIIe /, a 9TO 3HAYWT, YTO IIECTepHA Oynmer
Ooutble KoMeca.

Kpome Toro, cieayer UMETh B BHIY, UTO BCE PacdETHBIC (POPMYJibl OOBIYHO
NPUBOAATCA U4 TOHMKAIOMIMX Tepeaad. A B ciydae MOBBIIIAIOIICH Tepernadn B
pacuétHbie (hOPMYJIBI BMECTO MepenaTouHoro otHomenusa U ciaeayer moacTaBiiATh
oOparnyto Benuuuny 1/U.

Bpamarormmii  MomeHT Ha Bemymem Bany M; = 30:-N/(mn;) =
30-18400/(3,14-850) = 207 Hwm. KIIJI konuueckoii nepenaun npumem # = 0,95.

Ha BeaoMblii Bai NpuAET MOLLHOCTS, epeaaBaeMas BeHTUIATopy N;= Npy =
= 18400-0,95 = 17480 Br. Bpamaronmmit  MOMEHT Ha BEIOMOM  Bally
M; =30-N,/(n- nz) = 30-17480/(3,14-1800) = 93 Hwm.

Pecypc paboTel MynpTHIIMKaTOpa Ha3HaueH L, = 10° 060pOTOB, 4TO COOTBETCT-
BYET MACMOPTHOMY TIPOOery JOKOMOTHBA MOpsaKka | MIH. KM TIpU cpeaHepacuyEéTHON
CKOPOCTH 55 KM/dac. DTO 3HAYMT, YTO MBI JOJKHBI CIIPOCKTHPOBATh KOHUUYECKYFO
nepesady Ha pecype Beayiero Bama (mectepau) Nyg = Nggr =107 makioB u Bemo-
Moro Bana (kxozeca) Ha pecype Npgz= NpgpU. lloactasnsem ans nosslnaromeii ne-
penaun (1/U) Npg=10"(1/0,472) =2,118-10° ruxos.

OTUX UCXOAHBIX JAHHBIX JOCTATOYHO, YTOOBI HAUMHATE pacyéT [43].

Buioupaem mamepuaiel KoJIécC.

Pekomenayercss BeIOMpaTh MaTepHalibl M Ha3HAUYaTh TEPMOOOPabOTKY TaKuM
00paszoM, 9To0Bl TBEPIOCTH MOBEPXHOCTH 3yObEB MEHBIIErO Kosieca (31ech — BEIO-
Mo€) OblNa BhITIE, ueM y O0JIbINero (31ech — BEAYIIEe).

Oxya:k1eHHe JIOKOMOTUBHOIO JBMraTellss — KpailHE OTBETCTBEHHAs CHUCTEMA,
BBIXOJT M3 CTPOS KOTOPOH MOBJIEUET 3a co00M nosioMky apurarens. [lostomy BbIOH-
paem matepuaisl (Tadn. 3.1):

— ana Bedywed wecrepHu cranbk 40X, TepmoobpaboTka — 3akanka oObEMHAasA
HB425, HRC40, monyas ynpyroctu E; = 2,1:10° MIla, npejnen KOHTaKTHOM Bbl-
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HOCITMBOCTH Oyims = 18,5HRC+135 = 18,5-40 + 135 = 875 MIla, kospdurment
KOHTAaKTHOH Oe3onmacHocTn Sy = 1,2 Mlla; npenen u3rnOHONW BLIHOCIMBOCTH
Gptimt — 000 Mlla; koadduunenT u3rubHoi 6ezonacHocTu Spy = 1.7,
— JJIST BEAOMOTO KoJieca ctaib 40X, ¢ mosepxHocTHOHN 3akankoir HB600, HRC6O0,
MOAYJIL yrpyroctu £; = 2,1 10° Mlla, npeaen KOHTAKTHOH BLIHOCTUBOCTH Gpyfimz —
1005 MTla; xo3ddumment konTakTHOH OezomacHocTH Sy; = 1.2 MIla; npenen w3-
FUOHOH BBIHOC/IIMBOCTH Ofpm2 = 650 MIla; ko3xd@uipeHT n3rndHoi Ge30macHoCTH
S = 1.7.
[Nepenaua neperepcwBHad, ko3hduueHT Kye=1.
bazoewie yucia yuxios konmarxmislx nanpsaxcentt Ny
A1 eCTepHd Nyor = 30HB* = 30-425%1 = 0,6 108;
st komeca Nyop= 30-600%* = 1,39-10%
baszoeoe wucio yurios useudnvix nanpaxcenutt Npoy = Nppz = 4-10°,
Paccyumaem J\oacj)quuem}?bz doreoseynocmu (CM. pasa. 3.2):
Kurr= (Nuod/Nuen)'™ = (0,6-10%10%)" = 0,869;
Kia= (J\rm/mm)l 20 =(1,39-10%2,118-10")"*°= 0,872;
K= (Npod N = (4 1057107 )”6 0,398; mpumem 1;
Krra= (Nroo/Newa)™ = (4-108/2.118:10°)” = 0,498; npumten 1.
Boiuuciasem OOnVyCKaemule KOHMAKMHBIC HANPANCCHUA.
[o2l: = (Ctims /Ser) Kprr = (875/1,2)-0.869 = 633 MIla;
[or7]2= (Ortim2 /S112) Kir 2 = (1005/1,2)-0,872 = 730 MI1a.
Boluucasem QORVCKACMbLe HARPANCCHUS NP U32uoe;
[GF]1 = (GFlimI /SFI)'KFCI'KFLI = (600/] ,7) 1-1 =353 Mﬂa;
[0F]2= (OFtim2/SF2) Krcy Kpr2 = (650/1,7)-1-1 = 382 MIIa.
Onpeoeasiem qucia 3yovee u nepedamoynoe yucio. ECIH 0OHW He 3adaHbl, TO
YHCITO 3y0ObEB MEHBINETO KOJIeca MPUHUMAIOT He MeHee 17, a aucio 3y0ser Gonbiire-
ro KoJieca — Juisl NOHMKAKUIEH nepeaun Onuskaiee nenoe k. 17-U (i 17/U, ec-
JIH TIepeaada moBeimaromasn). s Hamed nepeaaun npunuMaeM £, =17, Z;= Z/U
=17/0,472 = 36,01 = 36. YrouHsdeM daxkTHUecKoe NnepelarouHoe OTHOmEHNE Uyuun
= ZZ; = 17/36 = 04722 H nOpoBepscM €ro OTKIOHCHHE OT 3aJaHHOTO,
0 = (Upaan — U)/U = (0,4722 —0,472)/0,472 = 0,04 %. D10 pacxoikaeHne JOMYCTHMO,
NOCKOJIbKY HE npepblnaet 2,5 %. B nansueiiiunx pacuérax noacrasysieMm U= Upyan.
Onpeoeasiest BHeutHUl OeTUMETbHbII QOUAMEMP ULeCePHU

204 - M, K, UE E,
v [GH ]1 Vy l‘ywee ) (1 - 055[1”;’;}{@ )2 ' (EJ + EJ ) ,

rae Ky — xo>puimmeHT HArpy3KH, YUWTHIBAKOMIHH JOTOJIHUTENbHBIE BPEIHBIE Ha-
IPY3KH, CONYTCTBYIOWME padore nepenauu. IIpum npoekrHOM pacuere npeiapapu-
TCILHO NMpHHHMAIOT Ky = 1,2 Amd Komec ¢ TBEpAOCTBIO MOBEPXHOCTEH 3yOLEB
HB=350 (kak B namem cnyuae) u Kyy=1,35 npu teepaoctu HB>350;

¥ i — KOapumuent mupuHsl 3yduatoro beHna Yy, — #/R,<0,3, mpu BEIMOTHEHUH
MNPOEKTHOrO pacuera pekoMeHayercs npuHuMarte Yy~ 0,285;

Vir — KOPPEKTUPYIOIWMI KO3 puiMeHT, KOTopbli s npsiMbix 3y0bes pased (0,85, a
JUTST KPYTOBBIX HaXoauTea 1o opMyniaM B 3aBHCHMOCTH OT TBEPIOCTH MaTepHana
MepeJaTOuYHOTO OTHOLLIEHMS !
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vy =122+021U vy =1.13+013 U yy =0.81+0,15 U
Jna vaero cnyyas (HRC, = 40; HRC, = 60):
vi— 0,81+0,15-(1/U) = 0,81+0,15 -(1/0,472) = 1,12.

BHewnuil qenurenbHblid AMaMeTp 1IECTEPHU HALISH Nepeaayum:
_ (294 : 207000-1,2-(1/0,472)-2,1-10° - 2,1-10°
el 633 ) 112-0,285-(1—-0,5-0,285)*-(2,1-10° +2,1-10%)

CTaHapTHHIA PJI 3HAUEHHUH BHEIMHErO JCAWTE/IbHOrO JAHAMETPA KOJIECa, MM
no I'OCT 12289-76: 50, 56, 63, 71, 80, 100, 112, 125, 140, 160, 180, 200, 225, 250,
280, 315, 355, 400, 450, 500. Tlpuanmaem dy,; = 180 Mm.

=171,89MMm.

Paccyumpieaeat ceomempuyieckue napaviempol koaée (I'OCT 19326-73):
— BHEITHWH OKPYKHOH MOIYITb M= dy.;/Z ;=180/36 = 5 mm;
— yIJIbl ACJIMTEIIBHBIX KOHYCOB IISCTCPHU U KOJIECA!
d; = arctgl = arctg(1/0,472) = 64°43'12", 6, = 90° — 9; = 25°16'48",;
— BHEUTHWH JETUTENBHBIN quamMeTp koneca dy;=myZ,= 5-17 = 85 mMm;
— BHEILIHEE KOHYCHOE PACCTOSIHHE
R,.=0.5d,;/sino; = 0,5-180/sin(64°43'12") = 99,55 mm;

— IIMPUHA 3y04aTOro BeHNa (MUHUMANbHAsN)

718 cTanaapTHeX nepenad b =¥Wpeo R,

J151 HECTAHIAPTHRIX Mepenay

b= 0,142(4((})2 +1)-d, U= 0,142(\/(1/0,472)2 +1)180-0,472 = 2823 Mm.

[Ipunumaem mupuny Benua b = 30 M.,
— cpenHee koHycHoe paccTtodaane R = R,— 0,5b = 99,55 — 0,5-30 = 84,55 mmM;
— CPEAHWI OKPYKHOW MOYTh M = M, R/R,= 5-84,55/99,55= 4,246 mwm;
— CpeAHKUE JCIUTEIIbHBIC AUAMETPBI:
mectepHu dyy = m-Z ;= 4,246:36 = 152,88 MM,
komeca dy, =m-Z,=4246-17= 72,18 mm;
— BHCLUHASA BbicoTa 3y0a h,— 2.2 m, = 2,2-5 =11 mm;
— BHEIIHAA BBICOTA TOJIOBKH 3y0a ft ;.= m, = 5 MM;
— BHEWIHSA BBICOTA HOXKK 3y0a It p.=1,2m,=1,2-5 =6 mwm;
— yron Hoxkku 3y0a 0y — arctg(hs./R,) — arctg (6/81,38) = 4°12'36";
— YIOJl TOJI0BKH 3y0a 8, = 8;=4°12'36",
— BHEUIHWUH JUAMET] BEPIIINH
a4 MPAMO3YOBIX dyej= d,p + 2m,c08 0),  dyez= doz + 2m,cos 92;
JUTSl KPYTOBBIX 3YObER
dpor= dor + 1,64mcos 07— 180+1,64-5-cos(64°43'12") = 183,50 mm;
dyr=d,; + 1,64m.cos d;= 85+1,64-5-cos(25°16'48") = 92,42 mm.
TTposodur nposepoyn bilt PACHEM KOHMAKMHBIX HONPAJICCHUT HA PADOUHX TTO-
BCPXHOCTAX 3YObEB IICCTCPHU;

500 MKy Ky AU 41, B,
e v -d® b (K +E,) '
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3nece Kyg — KOYpPUUAECHT KOHUEHTPAUMA HATPY3KH, YUHTBIBAFOLLMIA pacnpeacieHne
Harpy3KH no LHpUHe BeHL@a (tadn. 3.3), A1 KOHCOJIbHOMH 1ecTepHU, rae ¥p,=
30/152,88 = 0,20 naxoaum Ky =1,15.

Ja oxpyxuoit ckopocthn V' = @dy;n /60000 = 3,14-152,88-850/60000 =
= 6,80 M/c MOKHO pekoMeHaoBaTh (Tad. 3.9) 7-10 cTeneHb TOUHOCTH, XaPaKTEPHYIO
IUTS IepEIay ¢ MOBBIIEHHBIMA CKOPOCTAMH NPH YMEPEHHBIX Harpy3Kax.

Ky — koaddrumenT, yuuTeiBalomui BIUsSHUE JUHAMHUYECKOH HArpy3KH B 3a-
uenneHuu (tadn. 3.4), nnga 7-d creneHu TOUHOCTU U ckopocTd V' = 6,80 M/c BLIOM-
paem Ky;-=1,10.

C yuérom BbIOpaHHbIX KO3DUIIHEHTOB KOHTAKTHBIE HAMPSKEHUS PABHbI:

207000-1,15-110-4f(1/0,472)* +1-2,1-10°-2,1-10°
1,12-153,52-30-(2,1-10° +2,1-10%)

DT Hampsi:keHus MeHbie gomyckaembix (633 MIlla). Vcnosue koHTakTHO!M
NPOYHOCTH BHIMOJHACTCA.

Ecnn nHanpsokeHns OkaxkyTes 0Ombleé TOMYCKAEMBIX, TO MOJKHO BBIOpaTh Apy-
rde Marepualbl, KOTOpbie Jajii Obl MOBBIIIEHHbIE JOMYCKAEMbIE HAMPSKEHHS MPH
TEX ke pasMepax konéc. OaHaKko, €C/M NPEBbILICHUE KOHTAKTHBIX HANPAXKEHUH Haja
IOMYCKAaeMBIMA HEBEITMKO, TAKOW MyTh NPUBEAET K OOMBLIIMM 3amacaM Mo MPOYHOCTH
M HEOMpPaBAaHHOMY YAOPOKaHUIO konéc. B 3ToMm cnyuae jiyuilie yBeHYMTb BHEUTHHI
AENUTENbHbIA AMAMETP KONIECa, @ COOTBETCTBEHHO U MOAYJb, XOTA 3TO U NPUBEAET K
HEKOTOPOMY YBEJIMUEHHIO Pa3MepPOB KOJIEC.

Onpeoeisier CUIbl @ 3ayenIeHulL:

— OKPY’KHAd CHJIa OTIPEAETASTCA OAUHAKOBO MPH I0O0OM BHIE 3yObeB
F=2M, /dy;=2-207000/152,9 = 2707 H;
— 0CEBasA CUA HA KOJECe, PaBHAA PAAMAIbHON CUJIE HA LUECTEPHE:
s npamo3yosix (o = 20°%)  Fo= F,i= Fetgassind;;
Jutst KpyroBbiX 3yObeB F,;= F,;= F¢(0,44s1nd; + 0,7c0sd;) =
=2707(0,4451n25°16'48" + 0,7 c0s25°16'48") = 2220 H;
— pazuanbHas CHila Ha KOJIeCce, PaBHAA OCEBOI CHIIE HA LIECTEPHE:
ans nmpaMosyonix (o = 20°)  F,;= Fu; = Fetga-coso;
NS KPYroBbiX 3y0obeB Fp;= F;= F, (0,44 cosd,— 0,7 sind;) =
=2697(0,44 c0s25°16'48"+ 0,7 s1n25°16'48") =271 H.

Buinoansieas npoeepouiistit paceém 1na 8uitOCIUGOCN b RO HANPANCCHUSM U3UDa.

[Tpwn 2ToM Ko pprumenT npouHoCTH 3y0a HAXOAAT:
— U1 NpAMO3YObIX KOJEC N0 3KBUBAIEHTHBIM YucnaM 3yObes Ly = Zi(2)/C0S 0 1),
— 1A KPYroBbIX N0 OM3KBUBANEHTHOMY YMchy 3yObeB [52]
Zy1=Z1/(0,55-cosd ) = 36/(0,55-cos 64°43'12") =153 ,4;
Zy2=Z5/(0,55-cosd;) =17/(0,55-cos 25°16'48"y = 342
Hna Z,;=83 u Z,,= 19 no tabauue 3.8 npuuumaem Y,y =3,60; ¥;»=3,76.

=596 MIla.

6, =209
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Puc. 3.25. Pabounii uepréi KOHUUECKOI 3y0UaToii mectepHu
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Hid wecTepHu U Koleca HAXOAUM OTHOLICHUA AOMYCKACMbIX HANPSHKCHUHA K
koxhdurmentam mipouHocTH: THectepHA [op|/ Y= 353/3,60 = 98.05; woneco
[oF]2 /¥Fz= 190/3,76 = 50,53. DT0 OTHOLICHUE MEHLILIE Y KOJECA, MOITOMY PACUET
MOAYJIS BBIIOIHACM, MOACTABIAS napaMeTpel komneca: My, 25, Y.

Koadduuuenr aunamuunocty Kpp, YUMTHIBAOLIKMHA JUHAMMUECKOS JICHCTBME
HArpY3KH U1 7-H CTENEeHM TOYHOCTH M OKPYIKHOHM cKopocTH konmeca V = 0,80 m/c
npuanaMaem (tabm. 3.7) Ky =125,

Kospdpuument Krp , yuursiBaronipii HEPABHOMEPHOCTb PACHIPE/CICHHS HAIPY3-
KA 10 AAMHE 3y0a, I KOHCOJIBHOIO KoJeca Ha IAPUKOBOM U POJMKOBOM ITOIIINII-
HUKax ¢ ko3ddurmentom mmupuHsl BeHma ¥y = 30/72.8 = 04 npumem (Tabn. 3.6)
K B 1,6

Koppektupyrowmuii koxpduuvent vy ma npamosyosix konée pasen 0,85, a ana
KPYTOBBIX 3YOBEB HAXOAUTCA TO (opMylie B 3aBHCHMOCTH OT TBEPAOCTH 3yOheB M
nepesaToHHoro oTHowmenus U:

HB,<350: HB,<350  HRC,>45;HB,<350  HRC;> 45; HRC,> 45
yr=094+0,08 U yr=085+0,043 U vr=065+0,11 U

s HRC45; HRC,50; nosbunatromas nepenaua  ve = 0,65+0,11(1/U) =
=0,65+0,11 -(1/0,472) = 0,883.

C yuérom Bcex KOpUITHEHTOB HATIPSKEHHST W3rHda B 3y0e KoJieca paBHEI

G.,,., _ }’; 'Kpﬁ 'KF[' ' Y]T_) _ 27071,61,254,21 :]
) v,.-b-m 0,883-30-4,246

PaccuntanHbie HanpsikeHWs w3rnda MeHspine jgonyckaemurx (382 MIla). Yeno-
BUE U3rMOHON NPOYHOCTH BBINOIHACTCA.

B ciryuae, ecniv HanpsiKEHWST OKQKYTCST OOJTBITIE JIOTTYCKAEMBIX, MOXKHO YBEITH-
UUTh MOAYJb 3aLCIUICHUA M, W/UNU YBCIUYUTL IIMPUHY 3yOuatoro BeHua b. [lpu
3TOM CIeAYeT CKOPPEKTHPOBATH FEOMETPHUECKHE MapaMeTphl KOIEC ¢ YUETOM HO-
BBIX TIApaMeTpoB (m win b) v yTOUHWUTH HaNpsHKeHWsT M3ruda B 3y0e Koeca.

[lo pe3ynbTaTam pacuéra BLIMONHACM padouue YepTexku Konée (puc. 3.25).

94 MITa.

3.8. Pacuét yepBsiunoii nepegaun. Mexanuim noabéma nyTu
utekTpodaanacrepa JJ1b-1

Ueppstunbie niepenavn, O1aroaps CBOEMY BBICOKOMY TIEPE/IaTOYHOMY OTHOIIIE-
HUIO M BO3MOXKHOCTH CAMOTOPMOKCHUA, MPUMCHSIOTCA B IPY30MOALEMHBIX MEXa-
HHU3MAaX CTPOUTEIBHBIX, TyTEBBIX H JOPOKHO-CTPOUTENBHBIX MAIIHH.

B nensx mpenoTBpanieH|s yCTATOCTHOTO BBIKPANTHBAHMS TTOBEPXHOCTH 3y0a
YCPBAYHOrO KOJICCA, YCPBAYHLIC MEPCIAUM PACCUMTHIBAIOTCS HA MOBCPXHOCTHYIO Bbl-
HOCITMBOCTh (KOHTAKTHYIO MPOYHOCTR). JUTsl BCEX YEPBSUHBIX TEpeaad, KpoMe pyd-
HBbIX U ¢ YHCIOM 3yObeB Koneca Oonee 100, 9ToT pacyéT ABAACTCA NPOCKTHLIM. J[nd
MpeIOTBpalleHdsT U3IoMa 3yObeB Kojleca OHM TIPOBEPSAIOTCA HA TIPOYHOCTH MO HAa-
MpsKeHUsIM W3ruda.

PaccMmoTtpum pacuér uepBauHON mepeaauu Ha NpuMepe peayKropa nedénku me-
XaHW3Ma mogbéMa Iy TH AekTpodannacrepa 2//5-1 [33].
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Puc. 3.26. Tunosoii penykrop je0eéaku Mexanusma nogbéma nytu 3.//5-1

Penykrop (puc. 3.26) uepes mydty mepenaér BparieHue Ha YEpBSYHBIA BaJl, a
YEPBAYHOE KOJIECO UMEET B IEHTPE TPamneleHAalbHYI0 pe3bOy, TOIKAIONIYIO BHHT,
KOTOPBI MOJHUMAET NPUTOTOBJICHHBIE K YKIIA/IKE MAKEThI MYTH.

Onekrpodannacrep 2//h-1 uMeeT HECKONBKO TaKWX PEAYKTOPOB I MOAbEMA,
CIABUTA W MEPEKOCa MyTH, KOTOPbIE CO3Aal0T pa3Hbie yermms (ot 6 10 13 ToHH) 1 OT-
JIMYAKOTCS pa3MEpPaMM YEPBSAYHBIX MEpeaady W MOIIMITHUKOB, a TAKKE MOIIHOCTBIO
NPUBOAHBIX 3neKkTpoaBurareneii. OaHako WX KOHCTPYKUMA W NPUHUMN JCHCTBUA
OJIMHAKOBBI, TIO3TOMY OHH MPUHATHI, Kak TUMOBBIE [33]. OCOOEHHOCTh KOHCTPYKITHH
HauOoJiee rpy30noaAbEMHOr0 peaykropa — cOOpHOE YEPBAYHOE KOJIECO B BHJY €ro
3HAYUTENBHBIX pasmepos ( > 400 MM B traMeTpe).

BeimonauM pacuét Haunbosee rpy30noabEMHOI0 peayKTopa, CO3AaloIIero oce-
BO€ ycunme Ha BUHTE Fiy, =13 1T (127530 H).

JIns co3manus TakoTO YCWIHS K BUHTY CO CTAHIAPTHOW TpamneneuaabHONW pe3b-
oot d = 40 MM momkeH ObITh MPUIOKEH CO CTOPOHBI CTYMHUIBI YEPBAYHOTO KoJjeca
BPAIIAIOIINI MOMEHT, KOTOPBIH MPUOMMIKEHHO, ¢ YYETOM yIla HAKJIOHA BHHTOBOM
JUHUHK Pe3b0bl [34], MOKHO OLIEHHTD, KaK

M; =0,18 Fgd=0,18-127530-40 = 918216 = 920000 Hmwm.

Cunosas nepenada notpedyeT MEKTPOABUraTe b ¢ HeOOIBIIOW YacTOTONH Bpa-
menus n; = 750 o6/mun. [lepeaaTounoe oTHoueHUe npuMmemM crangaptHoe U = 20.
YacroTa BpallieHHus YepBIYHOro Koneca n; = n;/U =750/20 = 37,5 0o6/MuH. YrioBsie
CKOPOCTH BpalleHus BajoB @;= 78,5 c", w;=3.93 ¢

MouHOCTB, KOTOPas A0JKHA JOWTH A0 YEPBAYHOTO KOJeca

N;= My®,=920000-10" 3,93 = 3616 Br.
KITJ] uepBsiaHOTO peyKTOpa MOKHO TIPEABAPUTENILHO OlleHUTH [ 18], kak
n =~ 0,9(1-U/200) = 0,81.
Torna Tpebyemas MOITHOCTH AJIEKTPOABUTATENS
N, = N,/ =3616/0,81 = 4463 Bt = 4.5 xBr.
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Takum nmapamerpam COOTBETCTBYET AaCHMHXPOHHBIH apurarenn (tadn. 2.1, 2.2)
4A4132M8Y3, xotopbli, ¢ yuétoMm ero KILA #,6 = 82% npu nacnopTHOH MOLLIHOCTH
N,oe =5.5 kBT, obecnieunT uta peaykropa TpedyemMyo MONITHOCTh Ha Bally YEpBIAKa
N3 = Nopoltt0¢ = 5,5/0,82 = 4,51 kBt ¢ uacroroit pameHus 750 06/MuH.

Pacuérnerii cpok cimyx0s1 peaykrtopa T = 40000 vacos.

[To 3TUM UCXOAHBIM JIAHHBIM BBINOJHAEM PACUET UepBAYHON nepeaayn [48].

Buloupaes mamepuaiet oemaiet no tabn. 3.1: ]

— juist uepssaka ctanb /8XIT ¢ nemenTtarmeit Ha HRC56..62; E; = 2,1-10° H/MMz; KO-
3puument [lyaccona g = 0,3; ]

— s xoneca oponsy bpQl0®! E;=101-10° H/mm*, s> = 0,3; npenenbsHoe KoH-
TAKTHOE HamNpsHKeHHE Gypmz = 234 H/Mm?,  mipenenvHoe wi3rnOHOe HaTIpsSIKEHHE
OFlim2— 58 H/mm?2.

bazoevle 4ucaa yurio6 HAZpYICeHus: _

JITsl KOHTaKTHRIX HanpskeHnH Ny=1 07: st w3rHGHBIX nanpsoxenuit Ny=10".

DaxmuyecrKoe YuciIo YUKi106 nazpyxcentst 3yoa Ko.ecd

Ni = T'ny60 = T-ny60/u =4-10"-750-60/20 = 0,9-10° = 10° maxnos.

Ecnm okaxercs, uro Ng > 2,51 08, TO ipuHUMatoT Np =251 08;

Ecnu Ny < Ny, TO npuHUMAlOT Vi = Ny ¥ TOraa B KaUeCcTBE AONYCKAEMBIX NPH-
HHUMAIOTCS TpeIeNbHbIe HATIPSIKEHUS G fjim, Cflim-

B »Tux ABYyX ciayudasx HeOOX0JUMO OY/IET NEPECUUTATh CPOK CYKObl MEXaHU3-
Ma qummn = NL U /n; - 60.

Paccuumuleaes donycraeaeie nanpsaixceniust ¢ yaetom (pakTHUECKMX VCITOBHA
HArpyKeHUA.

JIOIYCKAEMbI€ KOHTAKTHBIE HANPSKEHHUSI MATEPHaia KoJieca:

[ 1 =[0]40 -.\81107 /Ng, = 2343107 /10° =234.0,749 = 175 MI1a.
HonyckacMoe HanpsKeHue n3runoa:
o1, =lol.. »2/106 /Ng, = 71-310° /10°* = 58.0,599 = 34,72 MITIa.
Onpedensier 4ucio 3ax0008 YyepssiKd w3 YCHoBust £y > Zyya [ U. JINsi HECHNOBBIX
nepenad Zyi, = 17, IS CHIOBBIX Z3,ix= 26. Takum obpazom, Z; > 26/20 > 1.3, Ilpu-
mMeM Z;= 2. Cawnraem unciio 3ydnes koneca Z, = Z,U =220 = 40.
Buiupaeat koogpuyrienm ouartempa 4epesikd, ¢ B COOTBCTCTBUH ¢ PCKOMCH/1a-

maamMu ['OCT 2144-93 o onTUManbHOMY COUETAHHIO C MOIyJeM m (Tadm. 3.14).
Breionpaem koapduinenT nnamMerpa depBaka ¢ = 8, COUETArOIMIACS ¢ JIF0OBIMA

MOOYJIAMM.
Buruucisem npusedénH il Mo0Y1s YRpYy2ociy MaTepHaloB YepBaKa U Kojleca
I 1—g® -2 1-03  1-03 I :
S B S AL . - E, ~0,76-10° MTa.
E K E,  2110° 107-10° 076-10

Haxooust kosghuyuenm oegpopmayuu vepesina (tabn. 3.15) ana aByx3axomHo-
ro uepBska ¢ kodpduimenTom quamerpa ¢ = 8 Haiiném @ = 57.

Koogppuyuenm xouyenmpayuu nacpyssu Kg = 1+(Z AOY =1+(40/57)=1,346.

Cropocmuon kos¢hpuyuenm Ky-=1...1,3. Beroupaem cpeanee K, =1,15.

Koogpipuyrenm nacpysvu K=Ky - Ky- =1346 - 1,15 =155,
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Tabmuua 3.14

Coueranue moayaed m 1 KOIGQPHUHEHTOB THAMETPA ¢ YePBAKA
(+ pekomeHIyemMoe, — HEIONYCTHMO®)

Koadduunent anamerpa vepsska ¢ no FOCT 19672-74
63 lan|as| 80 lom| 10 2y azn |12 an| 16 |ag)| 20 je24) 29
1125 | - | - | - [ - | - | - + + + +
1,6 -1 =-1-=-1=-1-71+% + + + +
2 -1 =-1-1+= + + + + +
2.5 -1 -1-1+ + + + + +
2 3) I R R s + +
g’ 3,15 -1 -1-1+ + + + + +
a (3.3) I - +* +*
[5 4 - + + +* |+ + + +
S 5 + | + + + + + [+ | +
S © + T
; 6.3 + [+ 1+ + + |+ |+ + | + | +
£ (7) +
% 8 + |+ ]+ ]+ +]+]+]+]+]+]+]+]+]+
S 10 + |+ s+ +]+]+]+]+]+]+]+]+]+]-
= = —=
(12) ¥ A
12,5 + |+ ]+ ]+ + + |+ | + + | - | -
(14) e -l -1-
16 + |+ ]+ ]+ + + + [ =T -1T-1-
20 + 1+ + 1+ + -1-1-1-1-1-1-
Mpumeuanue. B ckoOkax naHbl 1ONONHUTENbHbIE 3HAYEHHS MOAYJS U KO3 ulireHTa
avamerpa.* —tonbko Npu Z; =1, ** —toabkonpu Z;=1u 2; *** —Tonbko npu Z; = 2.

Tabmuua 3.15
Koy dununenr aepopmanuu yepssika 6

Yucno Koadduunent nnamerpa yepeska ¢ no FOCT 19672-74

BaX%TOB’ 6.3 7,075 80 00| 10 |a1,2| a2) (125 a4 | 16 | (18) | 20 |(22,4)| 25
1 44 | 57 | 66 | 72 | 89 | 108 | 127 | 143|157 | 176 | 225280318 373 | 434
2 3514552 57|71 | 86 | 102 | 117|125 1532 | 1851233259 304 | 353
3 30140 | 47 | 51 | 61 | 76| B89 | 105110134 162202215 263 | 307
4 28 | 37 |43 |47 |58 | 70 | 82 | 98 | 101|123 | 148 |186|206| 243 | 280
[Ipumeuanune. B ckoOkax JaHpI JOMONHHTEIRHBIC 3HAMCHNA KOYDPHUHCHTA THAMETPA.

Yeon noowéya eunmogot aunuu yeppsika y = arctg(Zi/q) = arctg(2/8) = 14°1'48".
Yeou sayensenust o, = 20°, Ocesoit MoOV.1b 3ayenieiiis

d E, M, K-cosy #0,76-105 .920000-1,55-0,970

=746 Mm.

m=

B (175-40) -8-0,643

[IpyHKMMaeM W3 HOpMaNbHOrO pAAa ONHKAALIUIA OONbLLUUA MOAY/Ib i = 8,
- 3 -
Oreusanenmuoe yuciao 3yoeee Ly =22/ cos’y = 40/c0s*14°1'48" = 43,8.

([Gu]g ’Zg)z 'C]'Sil‘l 2a
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Kosghhuyuenm npounocmu 3v6a (tadm. 3.16) mis SKBHBAJEHTHOTO YHCITA
3)/613613 43,8 Y]] = 1,50

lposepsies npoYHOCIB YEPEAYHOZO KOTECd RO HARPANCHUAM U3HOd

Vo M, -K-cosy 1 54 1,50-920000-1,48 - cos 14°1'48"

- - =18,63 Mlla .
m-q-Z, 8 -8-40

6, =154

Tabmuua 3.16
Ko3(puumeHTHI NPOYHOCTH 3Y0beR YepBA1HBIX KoJec Yy

“pl’l DAZJMHYHBLIX JKBHBAJICHTHBIX YHCJIAX 3y6beB Z[’

Zy Yy Zy Y Zy Y A Y
20 1,98 30 1,76 40 1,55 20 1,34
24 1.88 32 1,71 45 1,48 100 1.30
25 1.85 35 1.64 50 1.45 150 127
28 1,80 37 1,61 60 1,40 300 1,24

YCnoBue OpoYHOCTH HA H3rM0 BLIMOMHACTCA, T.K. HANPSYKSHUSA MCHBILEC TOTYC-
kaembix (42,53 Mlla).
Paccuumeigaerst ceomempuyeckue napamempel Repeodayi.
— MEYKOCCBOE PACCTOSHHE Aw=m{(Z;+ q)2) = 8((40+8)/2) = 192 mm;
— pa3Mephl UepBsIKa:
JAMAMETP ACAUTENBLHOrO LIMAUHAPA dyir=m-q=838=064mm;
OMaMEeTp UMIMHAPA BEPIINH dy; = dyq +2m = 64 + 2-8 = 80 MmmM;
TUAMETP UHJIHHAPA BIIAAWH dpy = dp; —2.4m =64 —2.4-8 = 44,8 mw,
JJIMHA HAPE3aHHON yagTu uepsska by = (CrHCyrZ)m
mpn Z; =12 C;=11; C=0,06;
npu 21:4 C1:12,5; C2:0709;
torga b; = (11 + 0,06-40)-8 = 107,2 Mm;
— pa3Mephbl YEPBAYHOTO KoJjleca:
JUaMeTp AeTUTENbHON (HaYaIbHOR ) OKPYKHOCTH B CpeaHEM CeUCHUH
dW2=m-Zz=8 - 40 =320 MM
JAUAMETP OKPYKHOCTH BIIAJMH B CPSAHEM CCUCHHH
dpy =dy;— 2.4m =320 - 2.4-8 =300,8 MmM;
JIMAMETP OKPYKHOCTH BEPITHH B CPETHEM CEUSHHH
dy=dyr+2m =320+ 2-8 = 336 mm;
HauOOJBIINEG AuAMETP KoJeca
Aun2=dp +6m/(Zy+2)=1336 + 6-8/(2+2) =348 mwm;
LIMPUHA 3y0UaTore Benua dyeppautoro koneca b, = A - d,; nana Z; = 1 u 2 npunu-
MaeM A =075 nmpuZ;=4 A=0,67,tornab,= 0,75 -96=72 MM,
YCHOBHBIN yroJjT 0OXBara
20 = 2arcsin[bz/(d,;—0,5m)] = 2arcsin[72/(96—0,5-8)] = 110°51'51".
Paccuyumersaens ciet, Oeticmeyviougue 6 3ayenicHulL.
— OKPY KHAs CUJIa Ha KOJICCE, paBHasA OCCBOM CUIIC HA YEPBAKS
Fyp=F,=2M;/dy,=2-900000/320 = 5625 H;
— OKPYKHas CHJIa HA YEPBSIKE, PABHAsI OCEBOH CHJIE HA KOJIECE
Fu=F,=2Midy;—2-57300/64 = 1790 H;
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— paguaneHas cuna: ;= F, = Fo tga = 5625-t20° = 2050 H.
Paccuumeigaes cCkopocinb CKOAbICCHUS
Vew = ndyi3/(60-1000-cosy) = 3,14-64-750/(60000-cos14°1'48") = 2,58 m/c.
Ko3dduimHeHTB ¥ YTITBI TPEHWST A8 PACCYHTAHHON CKOPOCTH CKOJTbKEHHS !

Tabnuua 3.17
Koadpduuuenror rpenus f v yrist Tpeuns ¢ = arctg f
AJA CTAIBHOTG YePBAKA H KoJleca H3 GPOH3 H UYTYHOB
Ve, 0,01 | 0,1 10,25 0,5 1 1,5 2 2,5 3 4 7 10 15
M/c

~ 10,10 [ 0,08 [0,065]0,055]0,045] 0,04 [0,035] 0,03 [0,028]0,023 [ 0,018 [ 0,016 [ 0,014
f 0.12 | 0,09 [0,075]0.,065|0.055| 0,05 |0.045| 0,04 | 0.035| 0,03 | 0,026 |0.024 | 0,020
3°40) | 4°30" | 3°40" | 3°10" | 2°30" | 2°20° | 2°00" | 1°40" | 1°30" | 1°207 | 1°00' | 0°55' | 0°5()
? 165500 5970 | 450" | 3540 | 3910 | 29507 | 25300 | 2530 | 2500 | 1940 | 1950' | 1930' | 1510
Ipumeuanne. MCHBIINC 3HAYCHUS 4 OTHOCHTCA K BCHLAM M3 O10B4HHEIX OpOH3, OObIINC — K
He30TOBAHHEIM OPOH3aM, TATVHH H TyTVHAM.

i Ve, = 2,58 m/c v onoBsHHOM Opon3sl bpO1 0@ ¢ =1°40";, f = 0,03.
Koschehuyuenm noreznozo detcmeaus 4epsiaunoil nepedai
y=tgy/tgly + ¢)=tgld°1'48" / tg(14°1'48"+1°40") = 0,8989 = 89 % .
[1o nomy4YeHHBIM TEOMETPHYECKHM MMapaMeTpaM YEepBsAKa U KoJeca BBITOMHAIOT-
¢ pabouune ueprexu (puc. 3.27, 3.28).

3.9. Ten10Boii pacyéTt uepBauHoro peaykropa. [lpusoa ne6éaxku
nepeBHKeHH MTAKETOB MyTH MOTOpHOI ruargpopmur MIT/{

BcnencTeue HarpeBa, BHI3BAHHOTO TPEHUEM, UepPBAUHBIE MepeIaul HYKIAIOTCA
TaKX€ W B TEIIOBOM pacuére. [IpakThka TOKa3bIBaeT, 4TO OTKA3 MEXAHM3Ma HEW3-
OCKECH IPH TEMIICPATYPE, BbilI¢ npeaensHoi 95 °C. Jlonyckaeman teMneparypa, Kak
U JOMyCKaeMbIe HAMpsKEHHAA, TPHHUMAaeTCA HHXKe TpeaenbHo: [f] = 65 °C.

YpaBHEHHE TEIUIOBOIQ pacyéra, COCTaBisIeMoe W3 DajlaHca TEIJIOBOH 3HEPTHH,
NO3BOJISIET OLECHUTH TEMIEPATYPY PEAYKTOpa, MEPEAAOIIETO 3aJaHHYI0 MOLIHOCTD
N, kBT (MOITHOCTE Ha YEPBAKE)

£={[1000 N (1-m)]/ [Kr F (1+P)]} +14,< 4],

rae § — KILJI penykropa; Ky — xosdpuuuent Temnooraaun = 8... 11 [Br/(m*-rpaa)]
npu cnaboi uupkyamad u 14...17 [B1/ (Mz-rpaz[)] TIPH XOPOIIeH UHPKYIAINH OKPY-
AFOIIEr0 BO3/TyXa;, F — nyioma/ib MOBEPXHOCTH OXJIAXK/IEHHS KOPITyCa, M, OIICHHBA-
CTCS U3 KOMITIOHOBKM PEAYKTOPA MO rabapuTHLIM pazMepaM Kopnyca 0e3 yuéra mio-
maan aua; ¥ = 0,3 — ko>pduuuenrt tennoorsoaa B Metauinueckuii non ¥ = 0 na
OETOHHOM TIONY; [, — TEMIepaTypa okpy:xaromeit cpeasl, o6sruno 20 °C. J1na apyx-
CTYITEHYATOTO YEPBAYHOTO PEJIYKTOPA B Ka4ecTBE /N CIIEAYET MPHHSTH CYMMY MOTI[-
HOCTCH Ha 000UX UCPBAKAX.
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Puc. 3.28. Pabouuii ueptéx BeHIa UepPBAYHOTO Kojieca
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Tak, HanpUMep, MOKHO PACCUMTATh TEMIIEPATYPHBIH PEXKHUM PadOThI YEPBAUHO-
ro peaykropa npusoaa nedénku (puc. 3.29) nnsa nepeaBuKeHUS NAKETOB MYTH MO-
TopHO# mmatdopmer MIT)[ |33].

Yepbsroe
Koneco

Puc. 3.29. Penykrtop neGénku nepensuskenus nakeros nytu MI1/[

Penykrop npuBOAUTCSA BO BpallleHUE 3JieKTpojaBurareneMm /[/13] MOIIHOCTHIO
10 kBT ¢ paboueii wacroto# Bpamenus 1000 o6/mMuH.

K BbIXOOHOMY Bajly 4epBAUHOTO PEAYKTOpPA nMoacoeauHEH OapabdaH A HAMOT-
ki Tpoca auametrpom 17,5 mm. Tarosoe ycunue ned6€axu 3000 kI

[Tpumem KII/I uepssunoro peaykropa i = 0,95. Yaurteisas, uro miardopma pa-
00TaeT UCKIIOUUTETHFHO HA OTKPBITOM BO3AyXe, MpUMeM KO UIIMEHT TeTI00T1aun
Kr=15 [BT/(ME-rpa,u)]. [Tnomane MOBEPXHOCTH OXJIAXKIACHUS KOPIyca MOJACUMTAHA
npubIu3uTENEHO Mo TabapuTam peaykropa F = 0,78 M°, BKJIFOYAS M TUIOIAb JHa,
MOCKOJIbKY JieOEaKa He MPUKPEIJIeHA K MOJy, a MOJBeIIeHa Ha paMy miaTdhopMbl B
cpeanei yactu. CoOOTBETCTBEHHO, KOd(duimenT Temmoorsona B mon ¥ = 0.

Torna Temneparypa HarpeBa UepBsIUHOTO PEAYKTOPA JISOE IKHU:

t={[1000 N (1-q)]/ [Kr F(1+W)]} +1,=
{[1000-10- (1-0,95)]/[15-0,78-(1- 0) ]}+20 °C = 63 °C.

Takyto pacuérHyro TemmepaTypy MOKHO CUUTATh BIIOJHE JOMYCTHMOH, MO-
CKOJIbKY JieO&nka paboTaeT B KPaTKOBPEMEHHOM PEKHUME CO 3HAUMTEIILHBIMH TIEpe-
pbIBaMU AJ14 3aKPEMJICHUS PENbCOBBIX MAKETOB.

B cnyuae, koraa pacuéTHas TeMreparypa TpeBhIaeT J0MyCKaeMyro H, TeM 0o-
nee npeaeneHyto (95 °C), cnenyer npeaycMoTpeTh 0TBO/ H30bITOUHOMN TETJIOTHI.

Oto nocruraetcs (puc. 3.30) opebpenureM peaykTopa, UCKYCCTBEHHONH BEHTH-
JTAAEN, 3MEEBUKAMH € OXJIAXKIAFOIIEH KAIKOCTBIO B MACIIsTHOW BaHHE W T.4. |1, 8,
20]. Opebpenure kopnyca yBeJIMUMBAET TEIJIOOTBOJISIIYIO MOBEPXHOCTh F pUMeEpHO
BaBOE. MckyccTBeHHBIN 00QyB BEHTHIATOPOM, YCTAHABIMBAEMBIM Ha BaJly UepBsKa,
obecnieunsaer koadduiment temooraun K= 0,024...0,05 kB1/(m°-rpan) npwu uac-
ToTe BpauieHus Bana BeHtuaaTtopa 750...3000 o6/mun. HKuakocTHoe oXna)cacHUE
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MOCPEACTBOM 3MEEBHKA, TT0 KOTOPOMY MPOIMYCKAIOT BOAY, MOBBIIAET KO PUIMEeHT
terootaaun Ky 1o 0,2 kB/(M*rpan), Takoe oxIakIeHHe MPUMEHSIOT IPH He06X0-
JUMOCTH OTBOJA OOJIBIIOrO KOJIMYECTBA TEIUIA. AHAJIOTHYHBIA PE3yJIbTaT JOCTUIAET-
¢4 OpraHu3alMel LUPKYISIUMOHHOIO OXJIAKICHUS CMa3KH.

ke
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R

P

S v,

O DN

N

DI
ST

R

A :
%% ,,,,,, Peﬁg;{rénaﬁ
=25 H=(4..5)6 #rod Bt

r=0,55 5=0,255

Upedperiue

Puc. 3.30. Mepesl 10 OXJIaKAEHUIO pEAYKTOpa

e IMEP0L
KOM

KonTponbHbIe BONpochl

KakoBsr ocHOBHBIE BUBI pa3pyIIeHUs 3y0uaThix Kouéc?

OT yero 3aBUCAT AOMYCKAEMbIE HAMPAKEHUA MaTEPUAIOB Kosiéc?

Kakoii xapakTep Harpy3oK Bceria XxapakTepeH Ui 3youarsix nepenay?

C kaKkoi 1eNbI0 UCTIONB3YIOTCA HOPMAaJIbHBIE PABI MAPaMeTPOB 3yOuaThIX mepeaay ?

Kakue napamerpsl HEOOX0IUMO YKa3bIBaTh Ha pabounx uepTexax 3youaTsix KoJaec?

Kak Ha3zHauaeTcs cTeneHb TOYHOCTH 3y OuaTol nepenaduun’?

Jis yero u Koraa ciieAyeT yBEINYMBATh IIUPHUHY 3y0UaToro BeHua?

B 4ém cocTouT 0CcOOEHHOCTh pacuéTa OTKPBITHIX LMJIMHIAPUYECCKUX KOJEC B CPaBHE-
HWH C 3aKPBITHIMA?

KakoBbl OCHOBHBIE BUABI Pa3pyLUEHUH OTKPBITHIX 3y0UaThIX KOJIEC?

Kaxk B pacuére yuutbiBaeTCa peBepCHBHBIN XapakTep padoTel nepeaadn?

KakoBsr 0cOOEHHOCTH IPUMEHEHUS TUTAHETAPHBIX Mepeaad B MPUBOIAX ?

Kakue cymectByror crocoObl YCTAaHOBKH Bajia MJIAHETAPHOM nepeaauu Ha onopax”?

Ot 4ero 3aBucHT BHIOOP THIMA KOHCTPYKLMH BEIOMOrO Baja M BOAWIA TJIAHETAPHON
nepeaaun’?

Kakwue onopsl B TaHETAPHOH NEepeaaye caMble Harpy>KeHHbIe?

Kak MoIHOCTh B TUTaHETAPHOH Nepeiadye pasaAeisieTcs Ha HECKOJIBKO MOTOKOB?

[Tpm kakux yCJIOBUAX 1eNec0o00pa3Ho MPUMEHATh BOJTHOBBIE 3y0UaThie nepeaaun?

KakoBbl 0cOO€HHOCTH YCI0BHHA padoThl M TTOJIOMOK KOHHYECKUX 3y0uaThiX Koiéc?

[lo xKakuM KpUTEpPHAM BHIOMPAIOT MaTepHalibl M HA3HAYAIOT TePMOOOPabOTKY KOHH-
YECKUX KOoJéc?

KakoBbl 0COOEHHOCTH KOHCTPYKIMH M 3KCIUTyaTaluy YePBAYHBIX Mepeaay’

[To xakOMYy YCITOBHUIO BBHITIOTHAETCS TETUIOBOH PacuéT YepBAUHOW niepeaaun?

Kakue KOHCTpYKTHBHBIE MEpbl HEOOXOAMMO MPUHUMATh, €CJIM pacu€THas Temrepa-
Typa YepBSYHOM Nepeaayr MPEBBIIACT A0MYCKAaeMyr0?
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4. PacuéT u npoekTHpoBaHUE PPUKIHOHHBIX,
PEMEHHBIX U LEeINHBIX Nepeaay

4.1. Pacuér ¢ppuxkumoHHbIX Nepesay

(pUKITMOHHBIMHA HA3BIBAIOT TIEpeNavH, B KOTOPBIX CHIIOBOE B3aWMOJEHCTBHE
HKECTKHUX 3BEHBEB OCYIHIECTBJSAETCS 3a CUéT cui TpeHus (puc. 4.1). Ux npumenstor
JUIS MepeJayu OBUKEHHUS MEKIY BajaMH C NApaie/ibHBIMA U NEPECEKAIOLIMMUCS
OCSIMH, a Tak)ke IS MpeoOpa3oBaHUsA BpaIIATEeNIbHOTO ABHKEHHUS B MOCTYMATENbHOE

HJIU BUHTOBOC.
”1.'”: =~

PN/

; HunuHgpu4eckas

t
A |
' ' Konuveckas ™""f ¢
0 A

Puc. 4.1. Cxembl QPHUKIIMOHHBIX Eepeaay

(OpUKLIMOHHBIE MEPEeNaUYn ¢ MOCTOAHHBIM MEPEJIATOYHBIM OTHOLICHHEM MpPHUME-
HAIOTCA B KMHEMATHUECKHX IEMAX, rae TpeOyeTcs TUIaBHOCTh JBMIKEHHUS, O€CIIyM-
HOCTh PaboThl, 0€3yJapHOE BKIIFOYEHUE HA X01y. B CHIOBBIX nepenayax OHM HE MO-
r'yT KOHKYPHUPOBATH ¢ 3y0UaThIMU KOJIECAMHE.

Paccuuraem ocHOBHBIC pa3Mepbl (PPUKIIMOHHOW OTKPHITOH KOHHYECKOH mepe-
nadu u e€ narpysku Ha Bassl [ 1, 8, 12]. Ilepenasaemas MmomHocTs /N; = 5 kBT, yacro-
Ta BpaiieHus Beaymiero sana n; = 1440 o6/mun, Begomoro n; = 480 06/mun. Cpok
ciyx0bl nepenaun L = 10° uaco paboThl. Bassl meprneH UKy JIAPHBI.

IIpumem marepuwan katkos — cranb [[/X15: E = 2,15-10° MIla; TBépaocTs
HB200; HRC62._65; npeaen KOHTAKTHON BBIHOCIIMBOCTH Gy = 1050 Mlla; koad-
¢ummenT KoHTakTHOM Oe3zomacHOCTH Sy = 1,2. BO3MOXKHO Takke MPUMEHEHHE CTa-
neit [8XI'T v 38X2MHOA, ayrynos CY u TexcronuToB (Tadm. 3.1).

Pacuér BrinonHAETCA B CAEAYIOLIEM MOPSIKE.

Haxooum 6azogoe yucio yuxioe KOHTaKTHBIX HanmpsbkeHU Ny (eM. pasa. 3.2),
JUTsl KATKOB W3 O1HOTO Matepuana  Nyp= 30 HB*! =30-200*" = 9.99-] 0° LuKIOB.

Haxooum ¢haxmuuecroe uucio yuxios HANPSHKEHWH: TMPH YaCTOTE BEIYIHETO
karka 1440 06/mun 3a 10° yacos paborst Ny = ny60-L = 1440-60-1000 = 8,64-10”
LIUKJIOB.

Paccuumeisaem koaghhuyuenm ooncoseunocmu no KOHMAKMHBIM HANPAICEHU-
M (pa3,£[ 32) HOCKOJIbe NHE = NH(), TO CHHTAEM 10 C])OpM}/JTG KHL = (NH()/NHE)HZO_,
o e menee 0,75, Ky = (0,999-107/8,64-101)2°= 0.8,

Boiyucisiem 0onyckaemole KOHMAKMHbE HANPAICEHU

[GH] = (O'ngm/SH)'KHL — (] 050/1 ,2)‘0,8 =700 MITIa.
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Haxooum nepeoamounoe omuowenue U= n;/ny; = 1440/480 = 3. 3aech v na-
nee nHaekchl 1 U 2 COOTBETCTBYIOT BEAYILEMY H BEAOMOMY KaTKaM.

Venoeas: ckopocme na geoyues sany ;= 1130 = 1 1440/30 = 150,71 ¢,

Moxienm na eedyugem sany My = 1000N/@; = 1000-5/150,7 = 33 Hwm.

Kooghpuyuenm wiupuitor kamra no ouaxiempy Wpe = b/d = 0,2,.0,6 11 OTKpbI-
TBIX Mepeaad, Ans TOYHBIX 3aKpbiThiX nepenad Wpy = 0,8...1,2. /Ina namero cnyvas
npyumMeM ko3 druupeHT mupuHsl kaTkoB Yey= b/d =10,5.

3anac cyenienus K ana cunosbix nepeaad pased 1,25 ... 1,5, a and nepenau B
npubopax 3...5. [lepenaua — cunosad, nostomy npuHumaem K = 1,35,

[puseoéimiii Modyas ynpyeocmu xkatkos Epp= E;= E;=2,15:10° H/mm®.

Kooppuyuenm mpenug f=0,04...0,05 ans mapsl KaTKOB U3 CTaJIM NpU padoTe B
macne; f=0,1..0,2 ana toh xe cranbHOW mapsl npu padote Beyxytro; f= 0,2...0,25
JUIA  Tapbl  CTalb-TEKCTOJIUT WM 4YTYH-TEKCTOMIMT npu  padoTe BCyXyiO;
f=0,35..0,45 nna ¢ppukuuoHHBIX maacTMace no cranu. [punumaem £ = 0,2,

Paccuumepisaes nepedaqy no yerosuio KOHMAKMHOU APOYHOCHU, TIOCKOJIBKY
BbIXO/J] KATKOB U3 CTPOs MPOMCXOAMT MO MPHUMHE WX W3HALIMBAHHSA, KOTOpOe Npo-
NOPLUMOHAILHO KOHTAKTHBIM HAMPAXKEHHAM M KO3DPHLUUEHTY TPEHUA

G = 074 18 (q Enp /pnp )[LD = [GH]:

rae § — norouHaa Harpyska, E,,= 2EE,/(EtE;) — npuBeaEHHbIA MOAYMb YIIPYTO-
CTH IN11 MATEPHANOB KAaTKOB,  Pup= PiP2/(Prtp2) — NPUBEIEHHBIH PAANYC KPHBH3HBI
MOBEPXHOCTEH KATKOB B TOUKE KOHTaKTa (/11 KOHUUECKUX — CPeHHe Paauychl KaT-
KOB).

M3 ycnoBHA KOHTAKTHOM MPOYHOCTH OMPENENSeM CPEOHHIA IMAMETP BEAYLUETO
KaTka

B 2 3 5 2
oo KoM By lzf gy L5:33100 2151043 +1 0
f, [og U 0,2:0,5-700° -3

lMpumeuanne. s unnuHIpHYECKHX QPHKLUHOHHBIX Mepenay rnpH npoeKkTHOM Pacuére B Ka-
YecTBE MepBOro pacuéTHOro napameTpa NPUHUMAOT MEKOCEBOE PACCTOSHHUE!

A2 (U +DAJ0,418 JU 6, 1) 1y KM 4 (¥, £). MM

Paccuumuvieaeat pazsepol KAMKos:
— cpeaHni auaMeTp BeaoMoro Katka dae, = U - dip =3 - 70 =210 mwm;
— WwnpHHa KaTkoB b = Wy d;y, = 0,5 - 70 = 35 mm;
— koHycHOE paccToanue L = dig[(TP+1)" +¥py]/2 = T0[(3*+1)"7+0,5]/2 = 128 mu;
— MOJIOBMHA YTJla KOHYCHOCTH BEOYILEro Katka oy = arctg (1/ U) = 18°25';
— HapyskHble AuaMeTpsl KaTKOB 7 = 2L sina;=2 - 128 - sin18°25' = 80 mm;
d2: d]' U=80 -3 =240 mm.
Heobxooumoe yeuaue npuxcamust kamrkos (M0 HOPMANH K KOHTAKTHOH JIMHHH)
Fo,=2Tp K/(f dip)=2-33:1,5/(0,2-0,07) =7000 H.
(Jcesast nacpyska. Ha seaymni Ban F;= F, sin o; = 7000 sin 18°25' = 2200 H;
Ha BeaoMblit Ban F; = F,, sin o; = 7000 sin 18°25" = 6640 H.
[1o noayueHHbIM pa3MepaM BLIMOIHAECTCA USPTEK KaTKOB KOHUUECKOH (ppukuu-
OHHOH nepenauw (puc. 4.2).
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B MasioHarpy)eHHBIX MEXaHU3MaX MOTYT MPUMEHATLCS (PPUKIIUOHHBIE KOJEca
M3 TEKCTOJIMTA CO CTabHOM cTynuued. Takol karok npeacrasiser coboi cOopou-
HYIO eauHuLy (puc. 4.3).
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=
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Puc. 4.3. Obpazewt cO0poHHOro HepTéxka cOCTaBHOrO PPUKLIMOHHOTO KaTKa
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4.2. Pacuér pemennsnix nepenay. IIpusoabl BaroHHbIX
yaekTporeneparopos P2/ u TPKII

PemeHHBIe Tepenaun OTHOCATCSA K OBICTPOXOAHBIM TiepeAauaM W T03TOMY B
MPUBO/IAX OHW YalE BCETr0 MPUMEHSKOTCS B IEPBOM CTYMEHHU, KOTJIA HY}HO MOHU3UTh
YacTOTY BpaIlleHHd Meped BXOAOM B penaykrTop. Yamie Bcero 3to HEOOXOOUMO MPH
BBICOKOOOOPOTHBIX 3JIEKTPOABUIATENAX. THIUYHBIM JUISl TTOJABHUKHOIO COCTABA #Ke-
NE3HBIX AOPOr SBAAETCA NPUMEHEHUE PEMEHHBIX Nepeaay A NPUBOAA PEAYKTOPOB
Pa3TUYHBIX SIIEKTPOTEHEPAaTOPOB OT OCH KONECHOW mapel. B 3Tom cioyuae HeoOXo-
JAHUMO M[MOBbIIIATH YaCTOTY BPALUCHHA, IPUMCHSAA MYJIbTHINVIMKATOPbI,

Ha xuHemaTumyeckux cxemax MNPUBOJOB PEMEHHbIC mnepenayd 0003HavarTes
Tak, YTOOBI 1aTh TMOJTHYIO HH(POPMAITHIO O THITE TIPAMEHAEMOTO peMHA (puc. 4.4).

finockopamertan fgg;g?ﬁffg;;ﬁ Sybuamo-pemaHHan

Obtuee, Bea YmovHeHuUs muna

Puc. 4.4. OGo3HaueHHe PEMEHHLIX Iepeiad Ha KHHEMATUYECKHX CXeMax

HexonHpIiMy TaHHBIME TS pacuéra SBASIOTCS HOMWUHAIBHASA MOITHOCTh M HO-
MHUHAaJIbHAsA 4acTOTa BPALLCHHS BEIYILEro Bajla UM YCIOBHS J0JITOBEUHOCTH PEMHS.

bnaromaps HamuuMi0 OrpOMHONM HOMEHKIATYPhl CTAHAAPTHBIX PEMHEH, WHIKe-
HEPY HET HEOOXOIUMOCTH pa3padaThiBaTh PEMHHU.

[Ipn mpoexkTHpOBaHUM PEMEHHON Mepeaayn HeoOX0aAMMO BhIOpPaTh TUMOPa3MeEP
¥ KOJIMYECTBO PEMHEH, COOTBETCTBYIONIMX JIMHAMUYECKUM YCIIOBUSAM paloThHI, a 3a-
TEM MPOBEPUTh BBHIOPAHHBIE PEMHHU HA MPOUHOCTb U PACCUMTATh KOHCTPYKTHBHBIE
napaMeTpbl nepenaun. [losromy nake mpu NMpOEKTHOM pacuére Tepenadd, pacuér
CaMOTO PEMHS SIBJIICTCS TPOBEPOUHBIM.

Pacuét pemeHHBIX Mepeaay NPOBOAUTCS B JBa Tana:

I — mpoekTHBIN| pacuér, ero 1eNib — ONPEACIICHHE TEOMETPUYECKHUX M CHIIOBBIX
napaMeTpoB PEMEHHOH mepefaun (BeIOOp THMOpa3Mepa PEeMHs, pacuéT pa3MepoB
IIKUBOB, CUJIb HATSHKEHUS PEMHS, NABJICHHS HA Ban),

2 — MpOBEPOYHBIHA PACUET, KOT/AA BBIYMCIIAIOTCS HANPSIKEHUS B BEIYIEH BETBH
PEMHS U CPABHUBAECTCS C JOMYCKAEMBbIM.

Haubonee mmpokoe pacnpocTpaHEHHE MOJYYHIIH TUTOCKOPEMEHHBIE W KIHHO-
BbI€ (MONMMKIUHOBBIE) peMHuH (puc. 4.5).

e it — AA0CKULL

Puc. 4.5. Pemennsle nepeaaun. Cxembl, napameTpsl U CHUIIBL,
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[lmockopeMeHHBIE TIepeauyt TIPUMEHSFOTCS TIPH CPABHUTENTBHO BBICOKHX CKOPO-
CTAX M MAJIbIX HArpy3kax. B KeNe3H0/I0POKHOM TPAHCTIOPTE OHU YIKE, MPAKTHYECKH,
BBIXOAAT U3 UCMONL30BaHUA. OQHAKO B JIKCIUIyaTaUMW BCE eLU¢ HAXOAATCA MIOCKO-
peMEHHBIe TIPUBOJIBI TeHepaTopos P/{-2/[ mnsa pedprxkepaTopHBIX H TMACCAKHPCKIX
BaroHOB NOCTPOHKHU cTapue 1960-X roaos.

KnuHopeMmeHHBIE niepenaun uenecoo0pa3HO TPHMEHATE TIPH CPaBHUTENBHO
MEHBIIUX CKOPOCTSAX M OONIbIIMX HArpy3kax, UX Pa3HOBUJHOCTb — MOJMKIUHOBBIC
peMHHu _| o0ecneynBaroT 00see BHICOKYI0 TOUYHOCTb BRICOKOHATPYKCHHBIX PEMCHHBIX
nepenad. B aproTpaHcnopTe, AOPOKHO-CTPOUTENBHBIX MalllMHAX W MOIBHKHOM CO-
CTaBE KJIIMHOBBIE PEMHHU LIMPOKO NPUMEHSAKOTCA JUISi PUBOJIOB IEKTPOrEHEPATOPOR
U BCIIOMOTATENbHBIX arperaToB THNA MACIOHACOCOB, BEHTUIATOPOB U T.0.

HcexoHBIMH JaHHBIMH U8 pacuéra ABJISIOTCS MOIUIHOCTh W 4acTOTa BpalleHHsA
BEJIYILIET0 LIKHBA MEPEaaun (JBUraresia), a TakxKe NePeaaTovHOe YMCIIQ PEMEHHOMH
nepenadyn, oOBMHO peKoMeHayeMoe B mpeaenax 2...3. PesynbTatel pacuéra — reo-
MEeTpHUECKHE, KHHEMATHUECKNE W CHJIOBBIC TTapaMeTpPHI Mepe/iatu.

IIpoekTHBIH Pacuér MIOCKOPEMEHHOH MEPE/IAYM BHINOJHICTCA B CICAYIOLIEM
NIOPAIKE.

Onpeodesiemes duavemp 8eoViyeso UKHGA:

— 7S PC3HHOTKAHEBBIX peMHEH dyy = (1100...1300) (Ny/ny)
— A TOTHAMHW/IHBIX KOPJUTEHTOUHBIX peMHEH djin = kg M I3
rae kg= 28,8 pu n; < 2000 o6/mMun;  ky= 31,0 mpu n; > 2000 06/MHH.

PaccunTanHbIii quaMeTp BEAYUIETO MIKHWBA OKPYIIIASTCH A0 ONMMKAHIIETO OONb-
HIero CTaHaapTHoro w3 Hopmanshoro psaa mo OCT 17383-73: 40, 45, 50, 63, 71,
80, 90, 100, 112, 125, 140, 160, 180, 200, 224, 250, 280, 315, 355, 400, 450, 500,
630, 710, 800, 900, 1000, 1120, 1250, 1400, 1600, 1800, 2000.

Onpeoesiemes ouazsemp 6eoomoco wikuea d;, MM d; = Ud{(1—¢), rne U — 3a-
JAHHOE TepeaaToOuHOE YHCNO pemeHHol nepexaun (U =2...3); £ =0,01...0,02 — ko-
dppuiueHT cronbxkeHus. [1oyueHHbIA AMAMETP TaK ke, KaKk U d; OKPYrasercs o
Omwikaiiero Oonbiiero U3 HopmanbHOro pAna. llo crannapty d; m d; 0603Ha4YECHDBL
D 1 H Dz.

Onpeoeisemesn @axmuyeckoe nepedamodnoe yucto Ug U €ro OTKIOHEHUE OT
3agaHHOrO (He donee 3 %)  ugp=dy/ [d(1-8)]; 4, = (Up — U| /U)100% < 3 %.

Onpeoeadgemcest npudauzumeabroe meaxcocesoe paccmosnue A = 1. 5(dy+ ds), mm.

Onpeodeiasiemest pacydEmiiast OJuna peist

L = 24+n(dy+ d;)2 + (d;— d;Y/(4A4), Mm.

I'pn MoHTa)XE Mepeaauu HanO TIpeaycMoTpeTh yMeHbleHue A Ha 0,01 L | yrobm
00NErYnuTh HANCBAHUE PEMHS, VI YBEJIWUCHUS HATKECHUS PEMHS MPE/lyCMATPUBa-
erca yennueHue A Ha 0,025L. JInsa peMHEH, BBITTYCKAaeMBIX B BUAE OECKOHEUHOTO
KOJIbI1A, JIOJKHA ObITh NPUHSATA cTanAapTHAs JuiMHa (Tadn. 4.1 pemun 5, B) u no Hei
YTOUHATBCA MEKOCEBOE PACCTOAHHE.

Yeon obxeama pemnéy seoywero wwuea oy = 180° — 57° (dy — di)/A = 150°.
[Tpn mManbix MEKOCEBbIX PACCTOAHMAX U OOJIBIIMX MEPEAATOUHBIX YMCIAX, KO/ B
nepeaaye yroia o0XxsaTa MOKET NOIy4uThed MeHnblue 150°, a Takoke B BBICOKOHArpy-
YKEHHBIX TIepeaavax MPUMEHAIOT HATHKHOW ponmHK auameTpoM He menee 0.8d;, mo-
IPY’KAaEMblid B BEJOMYIO, MEHEE HArPYyKEHHYIO BETBb peMHsi. Tpedyemoe norpyxe-

1/3.
>

2
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HHE pPoJvKa yOoOHee OTpenenaTs rpaduuecKkH, BEIUepunBas eperaqy B YMeHBIIeH-

HoM MaciiTabe (puc. 4.6) Tak, 4ToObl OOECHEUMBAIMCH YIJIbl 00XBaTa IIIKHBOB
oy = 180°...220° u 0z > ay.

Puc. 4.6 Cxema nepenayu ¢ HATAKHBIM POJTHKOM

Cropocme pemusa V=1 diny /60000, nomxHa ObiTh < 35 M/C.

Yacmoma npobezos pemns U = L |V, nomkna 6bits < [15 ¢™']. Dro yenosue ra-
panTupyet cpok ciyx0bl 1000...5000 yacos.

Oxrpyacnas cuia, nepeoasaemast pemném Fy = 1000 Nyoy/V, v0€ Nyoyy — HOMM-
HaJbHAA MOIIHOCTH Apurartensd, KBT.

HHonycraemas yoenvnast okpyacrasi cuia [qy] = [qe] Co Co Cy Cp Cy C,
rae [qp] — HOMHHAIBHOE OKPY)KHOE YACTBHOE YCUIIHE, MepeaBacMoe PEMHAMHU TPH
HOMHUHAJIBHBIX yelmoBusaX: yron ooxsara 180°, ckopocts 10 m/c, oqHOCMEHHBIH NET-
KU pexum paboThl U TOPU3OHTANIbHOE pacnonoxkenue (tadi. 4.2), C — nonpasou-
Hble K03 durrentst (tadn. 4.3).

Onpedensem wupuny pemust b = Fy/ (0 |k,]), npeaBapuTenbHO 3a1aBIIACH TOJ-
wMHOM pemMHs o. [IIupuHy peMHs OKPYIJIsieM 10 CTaHAAPTHOTO 3HAueHus. TOJMHY
PEMHS HAXOAMM TO BBHIOPAHHON IIMPUHE PEMHA WM JUAMETPY BEAYILIEro MIKWBa
(Tabn. 4.3).

ITnowaoe nonepeunoeo cevenus pemust S = o-b, Mm™.

Cuna npeosapumenvroco namsicenus pemus Fy= 80y (o9=2 MIla).

Hamsiocenue 6edyuyeii u 6edomoti BETBEH peMHs (MHAEKCH 1 1 2)

Fi=FytFJ/2, F,=Fy,—- F/2.

Cuna oasnenus na ean Fo,=2 Fysin(a;/2).

Ilpu nposepounom pacuéme NIOCKOPEMEHHOU nepedayu npoGepsiemcs npoy-
HOCMb  peMusi TI0O MaKCUMAIbHBIM HANpsSOKEHUSIM B CEUEHUW BEAyIIEH BETBH
Gimax, MIIa: Omax = 01 T Oy T Oy < [G]Ih
rae o;— HanpsbkeHwe pactsokenus, Mlla; o;= Fy/A + F,/(2A4); 6, — Hanps:KeHHUs W3-
ruda, Mlla; o, =E,d/d;.

2
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Tabnuua 4.1
Pasmepnl ceuyeHHA MJIOCKHX PEMHEH H JHAMETPbI BeAYIIHX [IIKHBOB, MM
(6 — TOMUWHA PEMHS, MM; b — LIHPHHA PEMHS, MM,
Lp — BHYTpeHHAs AJMHA peMHs, MM; d; — nuaMeTp Beayllero LWKUBa, MM)
A — PesuHotkaHerble peMHu, TOCT 23831-79

benetunr b-800 1 B-200 BKHJI-65 1 BKHJI-65-2
Yucno — —
OB ¢ obKknagkamu 0e3 oOknanok ¢ oDKknagkamu 0e3 o0knamok
5 d; 5 d; 5 d; 5 d;
2 3,0 90 2.5 80 - - - -
3 4,5 140 3,75 112 3,6 112 3.0 90
4 6,0 180 5,0 140 4.8 140 4.0 112
5 7.5 224 6.25 180 6.0 180 5,0 140
6 9,0 280 7.5 224 7.2 200 6,0 180

Mpumeuanue. ITpuMep o0o3HaUEHNA peMHA MOPO30CTOIKOro WHpHHOH 200 MM ¢ Tpems

npoknaakaMu U3 TkaHd BKHJI-65 ¢ Hapy»kHBIMU pe3UHOBEIMU OOKIAAKaMH TOMHUHOL 3,0

MM H 1.0 MM 13 pesunsl knacca "B" — Pewens M-200-3-LbKH/[-65-3,0-1,0-B 1'OCT 2383]-79
b — Kopmunyposeie peman, TY 38105514-77

d b Lp

2,2 30 500, 550, 600, 650, 700

2,2 40 750, 800, 850, 900, 1000

2,2 50 1050, 1100, 1150, 1200, 1250
2,8 60 1700, 1800, 2000, 2500, 3000

B — Cunrernueckue pemuu, OCT 1769-84

0,5 10 250, 260, 280, 300, 320, 340, 350, 380, 400
0,5 15 420, 450, 480, 500, 530, 560, 600, 630, 670
0,5 20 710, 750, 800, 850, 900, 950

0,5 25 1000, 1060, 1120, 1180, 1250, 1320, 1400
0,7 30 1500, 1600, 1700, 1800, 1900, 2000

0,7 40 2120, 2240, 2360, 2500, 2650, 2800

0,7 50 3000, 3150, 3350

E,= 80...100 MIla — Moaynb npoAoiabHOH YINPYTOCTH NMPOPE3UHEHHBIX PeM-
HEe# Opu u3rude;
Ous =P V2-10™ — nanpsukerns ot ueHTpobexHbix cun, MITa;
p=1000...1200 kr/M’ — [IOTHOCTb MaTepHaa PeMHSL, KI/M';
V — ckOpoCTb peMHS, M/C;
[6p] = 8 MIla — aomyckaemoe HanpsKEHNE PACTAKEHNAA.
Ecnu Gy > [0p], TO ciemyeT yBenuunTh AnaMeTp ¢ BeAyLLEro LKUBa UKW MpH-
HATb 0OJbILIEE CEUCHUE PEMHS M MOBTOPUThH PACUET MEPSAAUM.
Pesyneratsl pacuéra nnoCKOPEMEHHON MEpPenayn MPeaCTaBIAT B BHAE NEPeU-
Hs MapaMeTpoB: . | TUI PEMHH;
— MEKOCEBOE PACCTOAHHE,
— TOJIILIMHA, IUPHUHA U JUTHHA PEMHS,
— yroa o0xpaTa Majaoro LK1BA,
— 4acToTa Mpoderos peMHs;
— IMaMeTphl BeAyero U B€A0MOro HIKUBOB;
— MaKCUMAaJIbHOE HAMPAXKEHUE B PEMHE;
— CHJIa MPEIBAPUTENBHOTO HATAKEHHUA PEMHS;
— CUJIa AaBJIEHUS PEMHS Ha Bal.
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Tabnuvua 4.2

HoMHHATEHOE ¥ACJbHOE€ OKPYAKHOC YCUIIUE {y, IIEPESABACMOC PEMHAMU

A — Pemuu npopesuseHHble 13 BKHJI-65 u Senvtunra 5—820

Hucno [IpensapuTenbHOE yAEIbHOE HATAXKEHHE peMHs H/MM
necyunx | i e 2,00 225 2,50 3.00
CIIOCR =, ) , )
80 5.0 54 58 6.6
2 100 5.2 56 6.0 6.8
> 125 53 5.7 6,1 6.9
125 8.1 7.3 8.8 100
3 160 73 8.5 9,1 10,3
> 200 7.5 8.7 9,3 10,5
180 10.2 11,1 12,0 13.4
4 224 10,5 11,4 12,3 13.8
> 280 10,7 1.6 12,5 14,1
250 12,7 140 15,1 17.0
5 315 13.0 14.4 155 17.4
> 400 13,2 14.6 15,8 17.7
b — PeMHM KOpPALIHYPOBBIE NPOPE3HHEHHbIE
100/180/220] 2.5/4,5/6.5
B — PemHu KallpOHOBLBIC C [TOJHAMHINBIM HNOKPBITHEM
| 100..200 | 40...50

I' — Pemun KOPAJICHTOUYHEIC IMTOJIHAMHIHEIC,

JleHTa KanpoHOBas JIeHTa cTanLHas
100 2,0..6,5 go=300...500 H/mm;
180 2,5..7.0 S/dy = 1000;
220 3,0..90 d=06..1wmm,

3HAYEeHHA MONpPABOYHBIX KOB(I)(l)HHHEHTOB AJIA ILTOCKOPEMEHHBIX ITepeaat

Tabnmuna 4.3

C, — koddpPUuHeHT AUHAMHYHOCTH HArPY3KH U JTUTEILHOCTH PaboThI:

Xapaxrep cHOKOIHAS C YMEPEHHBIMH | C CHIIbHBIMH yaapHas H
HAIPY3KH koneGanusiMu | konebaHusiMU | HepaBHOMEpPHAs
G 1 0,9 0,8 0,7

IIpu neyxcMmeHHOI pabore (, cnenyeT MoHW:KaTh Ha 0,1; npu TpéxcMeHHOH — Ha 0,2

Co — k03P duument yria 00xBaTa @; Ha MEHBLUEM LIKHBE!

Yron o0xBara o, rpas 180 170 160 150
C, 1 0,97 0,94 0,91
Cy — k03 pHIHECHT BIUAHHS HATSKCHHS OT HEHTPOOCKHON CHITBL:
Cropocte pemust ¥, m/c 5 10 15 20 25 30
Cy 1,04 | 1,03 1 095 | 088 | 079 0,68
Cs — xorpQUIUCHT HAKIOHA JTHHUK LICHTPOB K FOPU3OHTY:
Vroa HaknoHa 8, rpan 0...60 60...80 80...90
Co 1 0,9 0.8
Cy — k03 PuIIMeHT BIUAHUS ANAMETPA MEHBIIIErO LIIKUBA,
Juamerp 1K1Ba 20 40 60 90 120
Ca 0,6 0,8 0,95 1,0 1,1 1,2

Cr — K03(hpHLIHEHT HEPABHOMEPHOCTH PACTIPENENCHHS Harpy3KH MEKIY
KOPOLIHYPAMH U YTOYHBIMH HUTSIMH 11J10¢koro pemust, Cp-= 0,85,
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[IpoekTHBIH pacyéT KIMHOPEMEHHOW W MOJMKIMHOBOW HEpeiayd IpOHLIHCT-
pUpYEM Ha TIpUMEpPE KIMHOPEMEeHHOH nepenadn (puc. 4.7) TeKCTPOMHO-PeayKTOPHO-
kapaanHoro npusoaa (7'PKII) »nekTporeHeparopoB NacCaKUPCKUX W MOYTOBBIX Ba-

Puc. 4.7. Illpuson TPKIT

Jnst 3 dexTrBHOM padOTHl reHepaTopa MeXaHW3M MPUBO/IA TIOBBIIIACT YaCTOTY
BpaIEHUA, IO3TOMY €0 Ha3bIBAIOT PeOVKMOPOM JIAIB MO CIIOKUBIICHCS TpaIuLIkH,
B JEUCTBUTEIIBHOCTH 3TO MVIbMUNAUKAMOP € TIPEABAPUTEIILHON MOBBILIAOIICH pe-
MEHHOM nepeaaueH, kak Mbl U OyJeM ero jaajaee Ha3biBaTh.

Beaynmii kB HacaKeH Ha OCh KOJECHOH Maphl ¢ KOJIECAMU THAMETPOM yon =
0,950 m, yeThIpe KIMHOBBIX PEMHS MEPEJAOT JABMKEHHME HA BEAOMBIN LIKUB ¢ MOBbBI-
IAOMIMM NepeaaTouynbiM oTHOWEHHEM Uy, = 1.4, nanee, yepe3 0JHOCTYNEHYATHINA
ITATAHAPUYICCKAN MYNIBTUILTUKATOP C MEPEAaTOYHBIM OTHOIIEHUuEM 2.9 BpaiieHue
nepegaéTcs Ha BBIXOJHOW Ball C KapJaaHHOHW Mydroii, a ¢ Heé — Ha reneparop. KI1J]
NPHUBOJA COCTABIIAET Hppus— 90 %0.

MeskoceBoe pacCcTOsSHUE TIepeiauu 3a1aH0 KOHCTPYKTUBHO 800 MM.

[IpeaBaputenbHO paccyuTaeM AMHAMUYECKHUE YCJIOBHS padOThl NPUBOAA, KOTO-
pBIE€ TIOCHY>KaT UCXOAHBIMHU JAHHBIMU U1 pacuéra nepenay.

['eneparop BKIIOUaeTCs MPH CKOPOCTH JBMIKCHHS BaroHa 45 kM/d4 w1 HauWHAET
BbIJIaBaTh MOINHOCTh =~ 4 KBT, mpu AnuTenbHOM padoTe Ha CKOPOCTH BaroHa
100 xm/49 oH BBIpabaTHIBAET MOMITHOCTH ~ § KBT.

Jlnst oGecnieueHuss MPOYHOCTH PEMHEH Mbl OyJAeM MPOBOAUTH PACUET MPH CaMbIX
HAMpPAKEHHBIX YCIOBUAX padOThl, KOrJa BaroH JABWKETCSA C MAKCHUMalbHOW pacuér-
HOM CKOPOCTBIO Ve = 160 km/uac = 44,44 m/c, npu 3TOM mojaraem, 4To reHepaTop
Pa3BUBAET MOIITHOCTD Nya = 13 KBT.

[Tpu TakoM pexumMe MaKCUMAJTbHOM HAarpy3Ku:

— MOLIHOCTb Ha BeAyweM WKUBE N7 = Nya/fupue = 13/0,9 = 14,4 xBr;
— MOLUHOCTb Ha BE1OMOM IIKUBE N; = Ni/Mpen= 14,4/0,95 = 13,7 kBr;
— YTJ0Bas CKOPOCTh BEAYIIETO MKHBA Wy = 2 Vypun/dyon = 2-44,44/0,950 = 93 c_];
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— 4acToTa BpauleHus Beayuero (Oonbiiero) wkusa #; = 30w/ ~ 890 06/mun; Be-
aoMmoro (mamoro) mkuBa @z = @ Up.,= 93-1,4=130,2 c_]; n; = MUpy =
= 890-1,4 = 1246 06/muH;

— BpallaloMid MOMEHT Ha BeayuieM wikuse M; = Ni/ @; = 155 Hwm; na BegoMom

wkuse Mz = Nitjpe,/(@2) = 14,4:0,95/(1,4-93) = 105 Hm.

Pacuért pekoMeHayeTCs BBIIOJHATL B CACAYIOLLEH MOCIEA0BATEIbHOCTH.
Buibupaemcst ceueHue pemus. BeiOOp ceueHWs peMHS MPOWU3BOIWUTCA MO JHa-
rpamme (puc 4.8) B 3aBUCMMOCTH OT niepenaBaemMoi MoiHocTH Ny, KBT M 4yacToTsl

BpalllCHHA MCHBIIICTO LIKHBA, 00/MHH.

5000

2000
1250

I
HOPMaHbHOG ceyeHle

I !

t

Y3koe ceyeHue

X

Q,
<

Baf | Lo 2&49' 200 |4
MMonuknuHosbIl 100

.2 b 1. & < 10 20 50
[Tepedasaemasi MOUHOCMb, KBM

Puc. 4.8. JIuarpamma ans BeiOopa ce4eHHst KIMHOBBIX M MOJMKJIMHOBBIX pEMHEI

Yacmoma epatueHus gedywe2o wkusa, 0o/MuH
o
&)
(48 |
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Tun npoexkTHpyeMoil peMeHHOHN mepenaun TPeayCMOTPEH TeXHHYECKUM 3ala-
Huem (Tadn. 4.4, 4.5). Tlpu 3TOM KJIMHOBBIC PEMHHU HOPMAJIBHOTO ceueHus "O" npw-
MEHSIOTCA TOJABKO MPU MOLIHOCTAX A0 ABYX KUIOBATT.

Jns Hamero ciydas BeIOMpaeM peMeHb HOPMAJIBHOTO ceueHuA Tima "B,

Tabnuua 4.4
Knunosbie peman mo 'OCT 1284.1-1284.3 — 80, pa3mepsbl B MM
S — njomank cevueHus, MM;

& S )
> RGO L,— nuana3oH pacuy€THBIX AMHH PEM-
3 [ RRRERIEIXE Heil;
XS ] .
",% ‘«::E:s::f :::::E:y" AL — pa3sHOCTb MEKIY PaCYETHOH M
E "Qofzzﬁg!::ff BHYTPEHHEH JJIMHOMN peMHs
§ ] B ckobkax — mexayHapoHbie 000-
:é Kopdoumypobol Y0
o]
¢9=40° 1 - caoi kopdomkony;
2 - Aol BpOpeIuReHHDL MKARY;
7 - pesuna;
& — wHYp
Tun Huametp
ceuerns | MEHPLIETO b, | by h S Lp AL Macca kr/m
LIKHBA, MM
0 (7) 63 85| 10 6 47 400...2500 25 0,06
A (A) 90 11,0 13 8 81 560...4000 33 0,10
b (B) 125 140 17 [ 10,5 133 800...6300 40 0,18
B () 200 190 22 [ 13,5]| 230 | 1800..10000 | 59 0,30
1'(D) 315 27 | 32 | 19,0| 476 | 3150..14000 | 76 0,60
H(E) 500 32 | 38 |23,5]| 692 | 4500..18000 | 95 0,90
E 800 42 50 30,0 (1172| 6300..18000 | 120 1,52

Cranpaptheiii pang nnud Lp : 400; 450; 500; 560; 630; 710; 800; 900; 1000; 1120, 1400;
1600; 1800; 2000; 2240; 2500; 2800; 3150; 3550; 4000; 4500; 5000; 5600; 6300, 7100;
8000; 9000; 10000; 11200; 12500; 14000; 16000; 18000.

HonyckaroTess npoMekyTounble 3HaueHus Lp: 425; 475, 530; 600; 670; 750; 850, 950;
1060; 1180; 1320; 1500; 1700; 1900; 2120; 2360; 2650; 3000; 3350; 3750; 4250; 4750,
5300; 6000; 6700, 7500, 8500; 9500; 10600; 11800; 13200, 15000; 17000.

YcnoBHble 0003HAYEHUST PEMHE:

Pemens B-2360 1T T'OCT 1284.3-80 — pemenb tuna "B" nnuHoii 2360 MM ¢ KOpAOBO#H
TKaHbHO;

Pemens 5-3000 LU TOCT 1284.1-80 — pemens tuna "b" nnunoit 3000 MM ¢ KOpALIHY-

pom.
Knunoseie y3xkue mo TY 38-40534-75 u 38-105161-84

Myax, Hv | b, b, h M Lp AL KI/M

YO <150 8.5 10 8 5 630...3550 28 0,05

N 90...400 | 11,0 | 13 10 93 800...4500 38 0,07

VB 300...2000| 14,0 | 17 13 | 159 | 1250...8000 45 0,14

VB >1500 | 19.0| 22 18 | 278 | 2000...8000 64 022
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Tabnuua 4.5
Honunknunoseie pemun no TY 38105763-84, pazmepsl B MM

- b=p-z
|
=| ¥ L~ JmanasoH pac4E€THBIX UTHH
< & peMHeN;
| B . & | S = bx(H-h/2) — nnomwane ceueHus
Yo =40 = P 4 s
o
Twum B H h o # Ly Yucmo k1uHbEB Ay | Moy, Hut
CEeUECHUA OTITUM |MAKCHUM
K 2.4 < 2,151 0,1 | 0.4 [400...2000 | 2...36 36 40 <40
J 48 | 95 468 | 0,2 | 0,7 | 1250..4000 | 4...20 50 80 18...35
M 95 | 167 ] 96 | 04 1,0 | 2000..4000 | 4...20 50 180 >130
I pumeuanne. Pemuu K MoryT samensts knuHoBble pemuu () u A, pemuu JI 3amensiiot 5 u B, pemHu
M samensiot B, I, /I, E.

Onpeoensiem MUHUMAALHO OONYCIMUMBLI OUaAMemp MeHbUe20 WKU8Aa B 3aBUCU-
MOCTH OT MOMEHTa Ha Bally JBUraTesisl U BRIOPAHHOTO THUMa ceueHus: pemHs. [1o am-
NMUPUYECKOH g)opMyne Apin = (3. H)M e, B Hatem ciyuae 310 domin = (3..4) M=
= (?>H,4)-15513 = (161,085...214,78). YuutbeiBas HOPMAIbHBIA PAI AHAMETPOB (CM.
pacyéT MJOCKUX peMHEN), MOXKeM MPHHSTH 3HaueHue, OJIM3K0e K CpPeHEeMY B pac-
CYHUTAHHOM aHanazone damiy, = 180 Mm. Onnako yuyuThiBas, 4To mis cedenus "B" Mu-
HUMAITBHBIN AUaMeTp He MOKeT ObITh MeHbIe 200 MM, a KpomMe TOTO, YYHUTHIBas pe-
KOMEHJALUKU AJIsl TIOBBILIEHHSI CpoKa CykO0bl Ha3HA4YaTh AHaMeTp Ha 1.2 3Ha4YeHusl
Oonbllie pacCYHTAHHOrO, MpUHUMAaEM s Hatero ciydas dz= 200 M.

Onpeoenaem ouamemp oonvuteco wikuea, MM: d; = dy Upey(1-€), Tie Upey — TiE-
penaToyHOe YUCIIO nepeaauu, € — KOIPPUIHUEHT CKONBKEHHS, KOTOPbIH /U1 KOPAT-
kaHeBbIx pemued pasen 0,01, a s xopawnyposwix 0,02; d; = 200-1.4-(1- 0,01) =
=277,2 mm. TlonyuenHoe 3HaueHue d; Tak ke, Kak v d, OKpyrisieTcss 10 OuKaliero
CTaHAapTHOTO W3 HopManbHoro psaa. Ilo cranpapty pacuétHele nuamerpbl dy u d;
0003Ha4YaI0TCA COOTBETCTBEHHO dpy; U d)y).

Taxum obpasom, B Hawel nepenayde dy; = 280 mMm; dpr= 200 Mm.

Onpeodensem hakmuueckoe nepeoamoyroe uucio Uy ¥ OLIEHHBAEM €r0 OTKJIO-
HeHue AU ot 3anannoro U: Uy= dy/[di(1-¢)], AU = ( |U,;,—Upem J/Upa..,)-lOO% <3 %.
B namewm ciydae daxtuueckoe nepenatoqnoe 4ucao Ug = dy/ [dy(1- )] = 1,41, uto
oTauuaeTcs ot 3aaaHHoro Ha AU =(|1,41-1.4 |/1,4) =0,00714, menee, uem Ha 1 %.

Betyucnaem opuenmupogounoe mexcocegoe paccmosanue A, Mmm. OHO ITOIDKHO
0bITh He MeHee: A > 0,55(d+d,)y+h(H), rae h(H) — BbicoTa ceveHUsl KIIMHOBOIO (I10-
JUKJIMHOBOr0) peMHs. B Haillem cnydae Mem0OCeBO€ pacCTOSIHUE OPHEHTHPOBOYHOE
MEKOCEBOE pacCTOAHHE M0KHO ObITh Oonbie 4 = 0,55(280+200)+13,5 = 277.5 mMm.
O/1HaKO TNpPaKTHYECKH MENKOCEBOE pPacCTOsHHE 00YCJIOBJICHO KOHCTPYKLMEH Kojéc-
HOH Tenexku u coctapnsier = 800 MM, UTO YAOBJIETBOPSAET YCIOBHIO MHHUMAJIBHOTO.

Haxooum pacuémuyio omuny pemusa L, vv: L = 2447 (di+ dy)2Hd, —d;)/4A.
Ilna Hac sto L = 2-800+3,14(280+200)/2+(280—200)2/(4~800) = 2355,63 mMm. Dt1oO
3HA4YE€HHE OKpyrisieM A0 Onwiailliero CTaHAAPTHOTO U3 psja IJIUH peMHeH (Tadn.
4.4) v nonyyaem L =2360 mm.
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Ymounsear seococesgoe paccmostnue no cmandapmnoti Oaune
A=0125{2L.—n(d, +d,) +.\/[2/, —x(d, +d, ) - &(d, —d, )2 = 821,85 aun.

[Tpn MoHTake nepegaur HEOOGXOAMMO 00eCNeUUTh BO3MOXKHOCTh YMEHbILIEHUS
A Ha 0,01L, yToObl 00AErUMTL HAACBAHUE PEMHSA HA LUKMB, A4 NOATATMBAHUA PEM-
Hel HeoOXO0anMO MPEeaycMOTPETh BO3MOKHOCTE yBennuenna A Ha 0,025L. Takwme
BO3MOKHOCTH B KOHCTPYKUMH npuBoaa 2/ 'B-00)3 npeaycMOoTpeH®bl.

Veon ooxeama pemném menvuieco uikuea oy = 180° — 57°(d, — dy)/A, He MeHee
[120°. B paccanTeiBaemoit mepemave o= 80°— 57°(280 — 200)/821,85 = 174°.

Cropocme peansi, Mic: V= x d; n; /60000 < [V], rae d;, n;— COOTBETCTBEHHO
AMaMeTp BEAYLICTO WIKHBA, MM W €ro 4acTtoTa BpauieHus, od/muH, [V] — nonyckae-
Mast CKOPOCThb (25 M/¢ a1a KNHHOBBLIX U 40 M/C 414 Y3KUX KIMHOBBIX M NOJUKAHHO-
BBIX pemHel ). B paccunTeiBagMoii peMeHHOHN Tiepeaave

V= 3,14-280-890/60000 = 13,04 m/c.

Haxoourt sacmomy npotezos pexmst v, ¢ v = VIl < [v], rae [v] - monycrimas
yacrora mpobero 30 ¢'. B Hawem ciydae 3TO  YCIOBHE  BbIIIOJNHAETCS:
v = 13,04/2,360 = 5,53 ¢ . Taxoe yClnoBUE FapaHTUPYET CPOK CIYKObl peMHA 10
5000 vacos.

Onpeoensesm oonycraemyio mowrocme (tadn. 4.6), nepeoasaemyio oonum xil-
HOBBIM PEMHEM Wit noIurIuHoesirm ¢ 10 kaunbsyu [Ny], kBT, (0003raunM [Ny )

Tabdmuna 4.6

Hdonyckaemas npuBeaéHHas MolHocTh V4, KBT, nepenasaeman
OAHHM KJIHHOBLIM PEeMHEM WJIH NMOJHKIHHOBBIM ¢ 10 KIMHbAMHU

Tu d;. CKOpOCTE peMHS, M/C
MM 2 3 5 10 15 20 25 30
63 - 0,33 0,49 0.82 1,03 1,11 - -
71 - 0,37 0,56 0.95 1,22 1,37 1,40 -
0 80 - 0,43 0,62 1,07 1,41 1,60 1,65 -
90 - 0,49 0,67 1,16 1,56 1,73 1,90 1.85
100 - 0,51 0,75 1,25 1,69 1,94 2,11 2,08
112 - 0.54 0.80 1,33 1,79 2,11 2,28 2,27
- 90 - 0,71 0.54 1,39 1,75 1,88 - -
= 100 - 0,72 0,95 1,60 2.07 231 2,29 -
% A 112 - 0,74 1,05 1,82 2.39 2,74 2,82 2,50
o 125 - 0.80 1,15 2,00 2.66 3,10 3,27 3,14
g 140 - 0.87 1.26 2,17 2.91 342 3.67 3.64
T 160 - 0,97 1,37 2,34 3,20 3,78 4,11 4,17
=i 125 - 0,95 1,39 2,26 2,80 - - -
z 140 - 1,04 1,61 2,70 3.45 3,83 - -
2 i 160 - 1,16 1,83 3,15 4,13 473 4,88 4,47
= 180 - 1,28 2,01 3,51 4.66 5,44 5,76 5,43
2 200 — 1,40 2,10 3,73 4,95 5,95 6,32 6,23
= 224 - 1,55 221 4.00 5,29 6,57 7.00 7.07
Q 200 - 1,85 2,77 4.59 5.80 6,33 - -
224 - 2,08 3,15 525 6,95 7.86 7.95 -
250 - 2,28 348 6,02 7.94 918 9.60 10,2
B 280 - 2.46 3,78 6,63 8.86 10,4 11,1 11,6
315 - 2.63 4.07 7.19 971 11,5 12,5 13,6
355 - 2,76 432 7,70 10,5 12,6 13,8 14,5
400 - 2.89 4.54 8,10 11,1 13.3 15,0 16,0
450 - 3.00 470 8,50 11,7 142 15,9 16,8
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1podoixcenue madiauywr 4.6

d;. CKOpOCTh PEMHST, M/C
Tun MM 2 3 5 10 15 20 25 30
63 — 0,68 0,95 1,50 1,80 1,85 — —
71 — 0,78 1,18 1,95 2,46 2,73 2,65 —
80 _ 090 | 138 | 234 | 306 | 350 | 3,66 _
YO [ 90 _ 092 | 155 | 265 | 357 | 420 | 450 | 455
100 = 107 | 166 | 292 | 395 | 472 | 520 | 535
- 112 - 115 | 180 | 3.20 | 435 | 525 | 5.85 | 6.15
g 125 | - 122 | 190 | 340 | 470 | 570 | 642 | 685
S 90 _ 1.08 | 156 | 2.57 _ _ _ _
= 00| — 126 | 189 | 3.15 | 404 | 446 - -
2oy 2 = 141 | 2,07 | 3,72 | 488 | 561 | 5.84 -
: | O 153 | 241 | 423 | 567 | 600 | 7.12 | 7.10
5 40| _ 172 | 2,64 | 4,70 | 630 | 7.56 | 825 | 8.43
60| _ 184 | 2,88 | 5,17 | 703 | 854 | 951 | 994
40| 196 | 2.95 | 5.00 | 637 - - -
160 — 2.24 3.45 5,98 7.88 9.10 9.49 —
VE| 180 — 2.46 3,80 0,70 9.05 10.6 114 11,5
200 — 2.64 412 7,30 10,0 11,9 13,1 13,3
224 — 2,81 4.26 7,88 10,7 13.0 14.6 15,1
40 0.65 0,90 1.4 2.4 3.2 3.7 — —
45 | 070 | 098 | 155 2.7 3.6 4.3 4.0 _
50 | 0,76 | 1,06 | 1.65 2.9 4.0 4.8 53 _
x| 63 085 | 118 | 186 | 3.4 4.6 57 6.4 6.8
71 | 088 | 125 | 2.0 36 49 6.0 6.9 74
= 80 | 092 13 | 2.05 37 5.2 6.4 73 7.0
3 90 | 095 | 135 | 2.15 39 5.4 6.7 8.0 8.7
2 [00] 097 | 138 | 22 4.0 56 6.9 9.2 9.1
= 80 | 19 | 257 | 3.0 6.4 79 8.3 - -
= 90 | 22 | 2.96 | 45 76 9.7 10.8 - -
¢ | ;D00 23 3.2 5.0 8.6 112 | 12,7 | 13,0 -
B T2 254 | 353 | 55 9.6 2.7 | 147 | 153 -
25| 2.7 | 3.76 | 50 | 104 | 139 | 163 | 174 | 17.0
140 2.9 4.04 6,3 11,0 15,0 17.8 19,2 19,0
180 7.1 957 14.5 240 3072 328 318 2472
M | 200 7.7 10,56 16,3 2777 358 383 404 354
224 8,5 11.67 18.0 31,3 41.2 475 49,5 46,3

B namem ciyuae Moxkem npuaATE [Ng| = 7,45 kBT,

Haxooun neobxoousoe uucio penmeii £ = (NyCp)(NyCr-Ca-Cy), rne Bee He-
00xoguMble KO POUIMEHTE HAX0AUM K3 Tabnuust 4.7.

Hns paccumteiBaeMoi Hamu nepemauu €, =1.5. ¢ = 0,92; C.=0.97;
C7=0.9, auucno pemueii Z= (14,4 -1,5)/(7,45 - 0,92 - 0,97 - 0,9) = 3,609, IIpunuma-
eM Z = 4.

B nepemauax wmanoi U cpeaHel MOUIHOCTH PEKOMEHAYETCA TMPHHATH UHUCIO
K/IMHOBbIX PEMHEH MEHbIIC ISTH M3-33 MUX HEOJMHAKOBOM /UIMHBI U HEPABHOMEPHO-
CTH HArpyKCHHS; YHCTO KITUHLEB MONHKITHHOBOTO peMusa
Z = 10Ny G Y (NyCrCyr Cz). 1Ipn HEOOX0AMMOCTH YMEHBLIKMTL PACUETHOE KOJIMYE-
CTBO PEMHEH (HCI0 KIHHBEB) CICAYCT YBETHUHBATEL AHAMETP BEAYIIETO MKHUBA HITH
MepexXonTh Ha OOITbINIee CEUEHHE PEMHS.
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Tadnnua 4.7
PacuéTHbie KO3(MpHIHEHTBI A5l ONPEACTCHHNA YHCIA PEMHCH

C, — xo3dduuneHT pesknmMa padoThl KIHHOPEMEHHBIX TTepeaat:
Pesxum pabotsl, Yucno cMeH
% TMTHKOBOH HArPy3KH Tunbl mamH
OT HOMHHAJBLHOH 1 2 3
KoHBefiepbl IEHTOUHBIE, HACOCHI H KOMIPECCO-
Jlérkumin, 120 % pBI LCHTPOOGKHBIC, TOKapHble H wnndosans-| 1,0 | 1,1 1,4
HbIC CTAHKH
Konseiiepsl uennbie, 31€8aTopbl, KOMIPECCOPDLI
Cpennnit, 150 % H HAacOCHhI MIOPITHEBbIE, CTAHKH (ppezepHEBIe, TH- 1,1 1.2 1,5
JIbl guckoBbie, ] MOABHIKHON COCTAB
Konseliepsl ckpeOKOBBIC, INHEKH, CTAHKH CTPO-
Taxénstii, 200 % rajbHpie u a008xHbIe, npeccel, Opukernpyio-| 12 | 1.3 | 1,6
[HEe H epeB0o00OpadaThiBAOIIHE MAIIIHHBI
OcoBommnent, 300 % | ILTEMAIGN, sKoxanatop, woroT, ApoGuar "y 5717y 577y 5
Cr— K03(p(PUIHEHT BIUAHUA JTHHBL PEMHS
JnmHa peMHs, Tun ceyeHus pemus
MM 0 A I B !’ A
400 0,79 — — — —
500 0,81 — — — —
560 0,82 0,79 — — —
710 0,86 0,83 — — — —
900 0,92 0,87 0,82 — — —
1000 0,95 0,90 0,85 - - —
1250 0,98 0,93 (0,88 — — —
1500 1,03 0,98 0,92 - - —
1800 1,06 1,01 0,95 0,86 - —
2000 1,08 1,03 0,98 0,88 — —
2240 1,10 1,06 1,00 0,91 — —
2500 1,30 1,09 1,03 0,93 — —
2800 — 1,11 1,05 0,95 — —
3150 - 1,13 1,07 0,97 0,86 -
4000 - 1,17 1,13 1,02 0,91 —
4750 - — 1,17 1,06 0,95 0,91
5300 - — 1,19 1,08 0,97 0,94
6300 - — 1,23 1,12 1,01 0,97
7500 - — - 1,16 1,05 1,01
9000 - — - 1,21 1,09 1,05
10000 - — - 1,23 1,11 1,07
Co— x0odduument yria odxpara:
o’ 180 160 140 120
Ce 1,0 0,95 0,89 0,82
Cy — k03P HIIMEHT YUUTHLIBAIOIIMI NpenonaraeMoe YHcno pemueii (Z):
VA 2 3 4 5.6 >6
Cr 0,80...0.85 0,78...0,82 0,76...0,80 0,75...0,79 0,75

Onpeodeisiem cuty nPeosapumeIbHOC0 HAMANCeH YS!
— JUIS QJIHOTO KITHHOBOTO pemus: Fy = OV + 850N 1CCLI(ZVC), the @ — xoa(u-
LUUCHT, YUUTBIBAIOIMH LEHTPOOECIKHDIC CHIbL:
Twun ceuenua. O, A, b, B. I /L
@, [Hc'/m' = 0,06, 0,1; 0,18, 03, 06, 09.
Torna Fy=0,3-13,04" + 850-14,4-1,5-0,88/(4-13,04-0,95) = 377,067 = 380 H;
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— ANA NONUKIMHOBOrO peMHa: F19 = 850 N; € / (V C,Cy).

ORPYICHAS Clad Wil REPEAACACMAS HAXPYIKA PeMILST

Fy= C,,N;lO N(ZV), = 1,5-14400/(4 -13,04) = 414,11 =~ 415 H.

Cunbl Hamscenus Gedyuieti it 6edoMol gemeaeti (WHIEKC 2):

— QJIHOTO KJIHHOBOTO peMHs: Fy= Fp+ Fyy/2 =380 + 415/2 = 590 H;
F2:F0 *F;]/Z =380 - 41572~ 173 flj

— MOJTHKJTHMHOBOTO PEMHA. FI F10+ F(w/z Fg— Fm— Fag/z

Cuiaa oasiuentst pemnett nd eail!
— KIWHOBBIX pemHei: Fo,0=2F (o Zsin(ay/2) = 2-415-4-(sin174°/2) = 576,5 = 580 H
(30eCh MHACKC 2, MOCKOMBKY BaJ BEAYIICTO IIIKHBA 3TO OCh KOJAECHOH Maphl BaroHa);
— NOJIMKJIMHOBOTO PEMHS; Foyqp2=2Fp- Z sin(0ty,2/2).

Hpu npoeepourons pacyéme IPOBEPALTCA MPOUYHOCTL OAHOTO KIMHOBOTO PEMHSA
HJIW TTOJTHKITMHOBOTO TI0 MAaKCHMAJTBHBIM HAIMPSKEHHSIM B CEUeHHHW BEAyINeH BETBH
GJHH.\') H/MMz: Gnm‘ = GH(HH + GH&‘Z + Gﬂﬁ S [Gp];
rae [o,] — AonmyckaeMoe Hal'IpH)KeHHG PACTSHKCHHUA: MPH NEPUOIAUCCKOM PEryIHpo-
BAHUU HaTskeHus [op] = 6 H/mm*, npu 0GECIEUSHHOM [OCTOSHHOM HATSIKEHWH
[6p] = 8.5 H/MM’;, mpH aBTOMATHHMCCKOM PEryIHPYEMOM MEPEMCHHOM HATAKCHHM
[op] = 10 H/MMZ, )_Um PacCYNTHIBAEMOTO TIPHBOJA [Gp| = 8,5 Him?;
Onam — HANPSHKCHUE PACTSKEHUSA OT HarshkeHust pemust, H/MM™: B KIIMHOBOM PeMHE
Cuam — F1/A = 590/230 = 2.6 H/mm?; . B TIOJTUKIHHOBOM Gjg — F1/A (114 10 KITHHBECB);
Gz — HATIPSKEHMA H3THOA, H/MMZ. B KITMHOBOM Gy, = K, 1/ d iy .
E;.= 40 H/MM® — MO/y/1b OPOA0JIBHON YIPYrOCTH PEMHEH npu u3rube;
h — BbIcoTa ceueHUA.

Torma o, = 40-13,5/200 = 2.7 H/MM>. B NOJMUKITHHOBOM Gy = E,. Hid,,.
H — Boicora ceuenus, Ey,, = 40 Hivm™: s Cus = P- 12-10° - HAIPSUKEHUA OT LIEHTPO-
6esKHBIX cun, H/MMY; p — IUIOTHOCTH MaTepHana peMHS I XJIOMIATOOYMAaKHBIX
KOPAHYPOBBIX p = 900..1000 kr/ar’; koskaneix p = 1000..1100 kr/a’; mpopesnHeH-
HBIX, KOPIITHYDOBEIX H TKAaHEBBIX p = 1100.1400 kr/M’; B Hameil nepenaue:
oys = 1200-13 04 10°~= 2 4 H/mMw® CyMMapHbIe HANIPAKEHUS: Cpqy = 070, T0ys =
=2.6+2,7+2.4 =77 H/mm* < 8,5.

ECITH Cpac ™ |Gp], TO ClIEAyET YBENTUUNTL AHAMETP HAMMEHBIIETO IIKUBA WK
MIPUHATE OONTbIIIEE CEUSHUE PEMHA W TIOBTOPHTH PACUET TIepEeIayH.

PesynbTaThl pacuéra npe/CTaBasiOTCS B BU/IE IEPEUHS NAPAMETPOB:

ITapameTtp TH HAH BEJTHTHHA
Tun pemus, Mapka: Knunosoii, 5-2360 7,
CeueHHe PeMHs, KOMHIECTBO peMHeil (kinHbes): | "B", 230 Mm”, 4
MeoceBoe pacCTOSIHHE. 321,85 MM,
JIn1Ha peMHs: 2360 MmM;
Yroa o0xBaTa MaJoro MIKHBA! 174°;
Yacrora npo0eros pemusi: 553 ¢
Jnamerpel BeAyLIero 1 BeAOMOro IWKHBOB! 280 MM, 200 mm;
MakCUMaIbHOE HAPSIKEHHE B PEMHE! 7.7 H/MMZ;
I IpeasapuTenbHOe HATSKEHHE PEMHSL: 380 H;
Cunia DaBaeHHs PEMHs Ha BaJT: 580 H.
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[IIkuBbI PEMECHHBIX NEPeJaayd KdK IIOCKOPCMCHHLIC, TAK U KJIIMHOPCMCHHBIC W3-
rOTABAMBAIOT MO0 YYTYHHBIMU JIUTHIMU, TUOO CTATbHBIMU CBAPHBIMHU, TUOO JTUTHIMU
W3 JIETKHUX CIJIABOB, a A1 MAJIOHArPYKEHHBIX Tiepeaad — HeMeTAIUTHUeCKUMH | TLIa-
CTMACCOBbLIMMH.

[Ipu ckopoctax mo 30 m/c MPUMEHAIOT JHWTHIE UYyTYHHBIE IKWUBBI W3 (Y1),
CH20 (I'OCT 1412-85).

[Ipu ckopoctax no 40 mM/c wkuBel oTnuBaloT U3 craau 23.// (I'OCT 977-88).

[Ipu mmamerpax menbme 200 MM IIKHBBI W3TOTAaBIMBAIOT W3 mpokara ('m3
(T'OCT 380-88).

bpicTpoxoaHble I1IKMBBI MOTYT HM3rOTABIMBATLCA M3 JIETKUX ATIOMUHHUEBBIX
crutaBoB. [Ipu 3TOM moBsImarTes U TpebGOBaHNSA K TOUHOCTH M3TOTOBJIEHHS IIKHBOB
BO M30€KaHHE BUOPALIMH OT LIEHTPOOEIKHBIX CHJI.

B 3aBucumoctu ot 00bEMA BbIMYCKA IUKMBbI U3rOTABAMBAIOTCS JTUTLIMH, KOBa-
HBIMH, [ITAMIIOBAHHBIMH HETBHBIMU WITH COOPHBIMH.

[MTkuebl Majbix auameTpoB J1o 300 MM BBIMOJHSOT CO CIUIOMIHBIMH JHCKAMH
WK C OTBEPCTUAMU U1 YMEHBILICHUA MAcChl M ya100CcTBa TpaHcnopTupoBku. Kpyn-
HOra0apHuTHBIE IIKHUBBI BBIMTOJHAKOT CO CIULAMH, HMEIOMMMH 3UTUNTHYECKOE Cceve-
HUE, BLITAHYTOE B IUJIOCKOCTH BPALLECHUS U EPEMEHHOE MO JJIMHE.

Tabmuma 4.8
HIkusbl nuiockopemennbie. Kouerpykuus u pazmepsi

a) d) P 8 8 Hoaganerve 1 Henomnenye ?
5 i -"—W L l - w
ke . =) - -
h\ - | \\\\\ ol .\ﬁ (e % 1
55 S = SN E7 |
DIeMEeHT Pazmep 3Ha4YeHUE
_ B — Bribupaercs B 3aBUCMMOCTH OT
IIupuHa wkusa: D
O6o mUpuHbI pemast, B= 1,12 b
2 TonmuHa 11t YyTYHHBIX IIKHBOB! Ouy. = 0,03 (D + 2B);
Tosuuza 11 CTaabHbIX LIKHBOB! Oem= 0,8 04y
Juck Tonmuna C=(12..13)06
Juamerp BHyTpennuii | d = deaza
JlnameTp Hapy>KHBIH Ui IKHBOB!
Crynnma 4yryHHBIX | dem = 1,6 d
cranbubX | dem =1,55d
amuHa | fem= (1,2 ...1,5) d
Mpumeuanue. Ilonyuennbie sHaueHUS dem, oy, & — OKPYIIIMTH N0 ONMKANMIIMX U3 psifa TIpefi-

noutuTenbHbIX yncen 8,0; 8.5; 9.0; 9,5; 10,0; 10.5; 11; 11,5; 12; 13; 14; 15; 16; 17; 18; 19; 20; 21;
22; 24: 25; 26; 28; 30; 32; 34; 36; 38; 40; 42; 45; 48; 50; 53; 56; 60; 63; 67; 71; 75; 80; 85; 90; 95;
100; 105; 110; 120; 125; 130; 140; 150; 160; 170; 180; 190; 200; 210; 220; 240; 250; 260; 280,
300; 320; 340; 360; 380; 400; 420; 450; 480; 500; 530; 560; 600; 630, 670; 710; 750, 800; 850;
900; 950 (I'OCT 6636-69)

[Tpodunm kKMTMHOPEMEHHBIX MIKUBOB OMPEASIAIOTCA MPohuIaMu peMHEH U per-
namentuposansl ['OCT 1284.2-89; 20889-88 (tadn. 4.9.10).
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Tabnuua 4.9
Pa:mepbl KAHABOK JIMTHIX H TO']éHle HNIKHBOB AJifl KJIHHOBbBIX H NOJHK/IHHOBBIX peMHeii

L Helimpaspite Anrail pemng
& rehw " o taftdlul [0 4l 3
1 \
] - : | ] ™ 3
W ! ABBAAL
3
&l a1 : e 7 ~ : ;
= f p i«% i S ]
Py 8
PacuéTHble AHAMETPHI IIKUBOE d,
Tum Ce Pasmepsl, MM
peMus CUCHHC Vrona, rpaa
t / p f | h 34 36 38 40
0@Z) |25 ]85 12 8 7 [63..71 | 80..100 [12..160 180
Kaunosoit A(A) | 33 | 11 | 15 | 10 | 87 [90...12 | 125..160 [80..400 450
B(B) | 42 | 14 | 19 | 125|108 180..224|180..224 [50..500 560
5 VO 25 | 85 | 12 8 | 10 | 63.80 >80
Iglﬂ“;ﬂﬁ VA 30 | 11 | 15 | 10 | 13 [90..118 — >118 | -
(THHOBO Vb 40 | 14 | 19 | 12,5 | 17 [140..190 >190
K 1.0 24 | 35 [2.35 10 50(
TMonuKIHHOBOI Bj| 24| - | 48 | 55 |485| - = —  RO0..80(
M 35 95 | 10 (1035 80..100

IIpumeuanue. Pacuérneic ,qua,we'rpbi HIKWBOB d, BEIOMPAIOT H3 HOPMAJIBHOTO psna 40, 45, 50, 63, 71,
80, 90, 100, 112, 125, 140, 160, 180, 200, 224, 250, 280, 315, 355, 400, 450, 500, 630, 710, 800, 900, 1000,
Paguycel 3akpyriacHui KaHaBok (ry, ) ang ceuenmit pemas: K (0,3; 0,3), J1(0,5: 0,5), M (1,0; 0.8).

Tabnuma 4.10
IIkuBBHI KIHHOPEMEHHbIE H NOJTHKIHHOBbIE. KOHCTpYKIHA 1 pazMepbl

g M~z ap 3) =8 7 Henoswenve | Henomuenye 2
ey ___EP i' g Rl [\ oo ven ]l
. 514l
s Ny
. £ " YA
‘? P - tcr
DIEMEHT Pazmep JHaucHue
JluameTp IKHBA KOHCTPYKTHBHBIM!
JIIsl KJIMHOBBIX peMHeH d,=d+ 21
JUTS1 TOJTUKIHHOBBIX PEMHCH d.=d,- 2l
[MnprHa mKkuBa; B=Z-1yp~+2f
O6ox .
TonumHa 4719 YyTVHHBIX IIKHBOB!
KIHHOPEMEHHBIX b= (L1~ 1,300,
IO/ THKTHHOBBIX 0.,.=1,6 h:
TommpHa 11 CTATBHBIX IKABOB! 0= 0.8 8.,.
Huck Tommmaa C=(12..13)48
Huamerp BHYTpeHHUH | d = dyyny
JuameTp HapVKHBL 118 MKUBOB:
Crynuna YYTVHHBIX | dem = 1,6 d
cTanbHBIX | dp = 1,55 d
amHa | L, =(1.2 ...1.5)d
Ilpumeuannsa. Kowuctpykius 06010B IIKHBOB mepeiad; a — KIMHOPEMCHHOH, O — MOTHKIMHOPE-
menHO. [TonyvueHHbIe 3HAYCHUS ey, Loy 6 - OKPYIIUTE 10 ONMKAHIIAX M3 PAAA MPEANOYTHTE b=
ueix ancen 8,0; 8.5: 9.0; 9,5: 10,0; 10,5; 11: 11.5; 12; 13; 14; 15; 16; 17; 18; 19; 20; 21; 22; 24, 25;
26; 28; 30; 32; 34; 36; 38; 40; 42; 45; 48 50; 53; 56; 60; 63; 67. 71; 75; 80; 85; 90; 95; 100; 105,
110; 120; 125; 130; 140; 150; 160; 170; 180; 190; 200; 210; 220; 240; 250; 260; 280; 300; 320, 340;
22%6 3689(;; 400; 420; 450; 480; 500; 530; 560; 600; 630; 670; 710; 750; 800; 830; 900; 950 (TOCT
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o pe3ylibTaTam pacuéra BbINOJIHIEM padouue YepTeKu MKUBOB (puc. 4.9).

c00000Lixd!

\/ #a 100
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§ -0500
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Sa 2 25
S
St
S S
g N
S
=~ | B _
'S - 075 o
g - @200 0 25 o
< o218°05
= — —
= ;
o 1 PasHocme zaycursl kaHalbox do pacqemyozo duarempa He oonee 03 MM,
2 2 Pasxocme pacqemsx duarnempol kanabok wkuba He oonee 06 MM,
§ 3 HenapannessHocme nobeoxHocmer @218 k ocu wkuba Ha 109 He donee 03 vy
4 Topyobioe Ouerue nobeoxHocmey A" He donee 05 mm
S
&
TPKI1000002
S - Aum_| Marca | Macuwmad)
S| Vadlucml ¥ doxgn | Tioan am Ukub QE’EUMHU
el PEMEHHOL NEDECIH 12
= jpab
E L koump {L Lboda 1PATT /licm | Aucmob
s T Cmane 25/7
Sl 0C7977-88
Konugoban @agpram A4

Puc. 4.9. Pabounii uepréi BeIOMOro 1KUBA KIMHOPEMEHHOH repeaayum
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4.3. Pacuér 3y04aTopeMeHHbIX nepeaay

3ybuatbie pemuu (OCT 3805114-76) BolmonaHAlOTCS OSCKOHESUHBIMM ILIOCKUMH
Ha HaPYKHOW TTOBEPXHOCTH C BEICTYITAMH Ha BHYTPEHHEH MOBEPXHOCTH, BXOIATITHAMI
B 3alieIIeHue ¢ 3y0bsiMHu Ha mKuaeax. [lepenator mompocTh a0 200 kBT npu ckopo-
ct 1o 80 M/c ¢ mepemaTogHBIM unciiom 1o 12, a wroraa w go 20.

PeMHM M3roTaBJIMBAOTCS W3 APMUPOBAHHOIO CTAJILHLIM TPOCOM HEOIPEHA, I1a-
cTMAacchl, monuyperaHa. Pabodad Harpyska mepeaaérces CHUpanbHO HABHTBIM IO
JUTHHE PEMHSA CTAITBHBIM TPoCcOM. 3yObs peMHS i OONBINEH W3HOCOCTOWKOCTH TIO-

KPhITbl TKAHLIM HeisioHoM (Tadn. 4.11).

Pemuu npuioansie 3y0uarsie no OCT 3805114-76

Tabnuua 4.11

3yObeB; d — TMaMeTP eNUTENbHONH OKPY-KHOCTH,

[ ﬂ i V’X L 5

.}. ke

SR

R

F; H F2 — paanycCol 3a-
dy — THaMeTp BEpUIHH

OCHOBHEIC TTAPAMETPEI PEMHEH: p — 1Iar PeMHS; M = P/ — MOIYNb 3aLCILICHUS, # — BEICOTA
3yba; H — Ttomwuuupa pemus;, ¥ — yroa npodus 3y0a;, § — vHaumenbwas ronwuna 3yda;,  —
paccrosHue OT BNaguHbl 3y0a 40 cpeanei JIMHHUH HECYIUero Clos;
KpyrieHuii 3y0a, b — mupuna peMHs. /Ind NIKUBOB Takke BBOASAT

m p Y h o b7 y b Zp Sur Hyy
10314 10 |08 16|04 50| 30167 40...160 1.0 | 13
15471 15 [ 121220450 30.. 200 40...160 15 | 1.8
20628 | 18 | 153006 50] 50..200 27.. 60 I8 | 22
3.0 942 3.0 20 | 40| 06 40 12,5...50,0 36...160 3.2 3,0
40 (12,57 44 2.5 50| 08 40 20 ...100 48...250 4.0 4.0
50 [1571] 50 | 35 | 65| 08 | 40 20 ...100 48..250 | 48 | 5.0
70 |2199] 80 | 60 |[11.0] 08 | 40 | 40 . 125 56.. 150 75 | 85
10,0[3142] 120 | 90 [ 150 0.8 | 40 63 ...125 s6..112 | 115 | 125

Hpumeuanne. OGosnadcHus ¢ uaackcoM "I" oTHoCATCA K IKUBaM. B Tabanue vkasaHel JUAMAZ0HBL
HIHPHHBL peMHs b 1 uncaa ¢ro 3yonee Zp. Konkpernsie 3uauchus spiOuparores no OCT 3805114-76

Cranaapribie INHPHHBI H AJTHHBI 3y04ATbLIX peMHei

Tunopasmep H_Inp; H:{ﬁemm JNnHB peMHER, BEIPAKEHHBIC B YHCIe 3yObeB £p

m=1 3,0 410_510 8010 (40424548 505256606367 717580859095 100 105
12,516 112 115 125 130 140 150 160

=15 um 3,04,05,08,010 |40424548 505256606367 71 7580859095100 105

’ 12,516 20 112 115 125 130 140 150 160

=" 50801012516 (27404245 48 5052566063 67 71 75 80 859095 100 105
20 112 115 125 130 140 150 160

=3 M 12516202532 |36 40424548 505256 6063 6771 75 80 859095 100 105
40 50 112 115125 130 140 150 160
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[Ipoooincenue mabauyer 4.11

T“;-;Z];as- mﬂpzﬂiﬂeMHﬂ JUtHHbL peMHEN, BbIpaxeHHbie B Hucie 3yones Zp
=4 uu 202532405063 |48 5052566063 6771 7580859095100 105112 115125
80 100 130 140 150 160 170 180 200 210220 232 250
=S uu 202532405063 |48 5052566063 6771 7580859095100 105112 115125
80 100 130 140 150 160 170 180 200 210220 232 250
m =7 mum |40 5063 80 100 125 [ 56 60 63 67 71 7580 85 90 95 100 105 112 115 125 130 140 150
m = 10mm |63 80 100 125 56 6063 6771 7580859095100 105112
364045505254..61636567...7375...77798082...8588
90...9294959700...103 105... 110 112,..115 118 129 122
MXL 324,048 123 125.,.130 132 134 139,145 147 150 155 160 165 170
6,0 6,4 10 175180 184 190 195 200 210 212 220 224...226 232 236 248
250 256 265 280 296 300 310312 315347 358 360 371 380
400 453 500 580
303337404244..4850..9294 . 106 110 114...117 120
647905 12_2 124 125 130... 132 135..137 140 142 145 148 150 155 157
XL ’12,;, 19’ 160 161 170 172 174...176 180 181 186 188 190 192 194 195
’ 198 200 2-4 210 212 215 225 228 230 250 270 296 304 315
400 510
2733364044...46505456 60 63...65 67 68 70 72 74 76 80
I 12,719254 84...86 899009020698 100102104 108 112114 116 117
38,1508 120...124 128 136 137 140 144 155 160 161 165 168 170 174
176 186 194 195 205 210 215 228 236 250
374648 49 51 54 56 60 62 64 66...68 72 74 75 80 84 90 93 96
H 1925,4 38,1 102 104 106 108 112 114 116 120 121 123 126 130 132 140
50,876,2101,6 | 150 152 154 160 162 164 165 168 172 180 198 200 204 210
226 228 250 270 280 325
XH 50’18277'6i252131’6 58 64 72 80 84 88 90 96 100 106 112 128 144 160 176 192 200
50,8 76,2 101,6 127 T 1o 1 Ad -
XX 152.4 160 200 5664728096112 128 144 154

Bo u3dexkanne npoBUCAHUA PEMHS M NPOCKAKUBAHMS €ro 3yObCB, MPU HEAOCTA-
TOUHOM YTJIe 00XBaTa MPUMEHSCTCA TIAJKWH PONHK aramMeTpom dy = 1 .3d;, koTopeii
OPUXKUMACTC K INAJKOH BEAOMON BCTBU PEMHSA; MPU AOCTATOUYHOM Yrj¢ 00XBara
npUMeHseTCA 3yOUaThlil pONMK auaMeTpoM dy = d; , KOTOpBIH NpHKUMaeTcd H3HYTPH
K 3yOuaroi BeyIeH BETBH PEMHS,

IlycTh HamM HEOOXOAMMO paccuMTaTh NEpeaavy MPHUBOAA BCHTUWIATOPA OXJIAXK-
JeHUs UUPKYIAUHOHHOM CUCTEMBI CMA3BIBAHUA BCIIOMOTATENbHBIX arperatoB. Moli-
HOCTE jisuraresist N; = 2.2 kBT, yacTora BpanieHus Beiymero sana i; = 950 o6/muH;
nepeaarounoe yducno U = 5; pabora B oaHy cMeHy.

MeskoceBoe pacCTOSHAE HE J0JKHO OBITH OoJbiie 450 MM.

Pacuér npoBoiMM B CIEAYIONICH NOCIICNOBATEIIBHOCTH,

Onpeoe:isier opuenmuposod1ioe 3uadenue Mooy 3ayeniens
m = 3.5(1000 Ny/n; }'* = 3,5(2,2/950) ' = 4,63 mwm.

[To Tabymne 4.12 npuAUMaeM MOIYITh 1= 5 MM,
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Tadmua 4.12
TIMapamerpnl 3yduaTopemenHbix nepeaayd no OCT 38-05227-81
Moayne mt, MM
1 1,5 2 3 4 5 7 10
Honyckaemas ynenbhas cuna, Fp, H| 2,5 [ 3,5 |50 |90 |250 |30,0 {32,0 [42,0
Haubonabluee nepenatounoe unucno U| 7.7 [10,0 |[11,5 1125 |80 |80 |57 |47
Haumenbiuee aon. uncno 3yéwes, Z;| 13 | 10 | 10 | 10 | 15 | 15 | 18 | 18
HauSonbuee uucno 3ybves, £>| 100 | 100 | 115 [ 115 | 120 [ 120 [ 120 | 85
Pexomennyemoe Z; mpu #; =1000 06/mun | 13 | 10 | 10 12 16 16 | 22 | 22
pu #; =1500 oO/mun| 14 | 11 11 14 | 18 18 | 24 | 24
npu #; =3000 0O/muu| 15 | 12 | 12 16 |20 |20 | 26 | 26
TloroHnas macca g1 04, kr/memMm| 20 (25 |30 |40 |60 |70 (80 [11,0
TlonaTnuBOCThL peMHsA LIHPHHOMN . . .
IMM Ha Lll)lar, A10? Ele/H 7 8 9 14 6 8 1 16

ITapametpbl

B 3aBucuMocTH OT MOJYJIA K YMCIa 00OPOTOB MEHbIIETO 1IKHBA NPUHUMAEM
Z;=16. Yucno 3yobes Oonbluero wkuBa Z, =2Z;- U=16-5 = 80.

Haxooua ouaviempst 0emumeIbbix OKPYJICHOCMEN WKUGOS:

dW;—m Z] 5-16= 80 dwz—m Zg 5 - 80 =400.

Oxpyxcnast cropocms pemnst V= ndn; /60000 = 3,14-80-950/60000 = 4,1 m/c.

Hiae pevuap=n-m=3,14-5=15,7 mm.

Haxoous vedcocesoe pacemosiiue. MAHUMANbHOE Ay = 0,5 (dy + d2) + C, roe
C=2mmpn m < 5mm, C = 3m ipu m > SmMm; Ain = 0,5 (80+400)+2-5 = 250 mm;
MaKCHMaJbHOE A= 2 (d; + d3)= 2 (80+400) = 960 mm.

B paccuutanHoM AnanazoHe npuMeM npeaBapuTenbHo A = 420 MM, ¢ yuétom
3aJaHHOTO KOHCTPYKTHBHOTO orpanndeHus (A < 450 mm).

Jlwna pest L,=24+05(d;+dy)+ (d; - d))*/4A =2+ 420 + 0,5(80 + 400) +
+ (400 — 80Y/(4 - 420) = 1140 mm.

Hucao 3y0ees pexnst Ly =2A/p + (£+ Z2))/12 + p (£, - Z)*/(404) = 2:420/15.7 +
+ (16+80)/2 + 15,7(80-16) 2/(40 -420) = 105,3. Okpyrnsierca a0 OOJbLIETO LEIOT0 U3
pana: 40; 42; 45; 48; 50; 53; 56; 60; 63; 67; 71; 75; 80; 85; 90; 95; 100; 105; 112; 115;
125: 130; 140; 150; 160; 170, 180; 190; 200; 210; 220; 235; 250. [Ipamem Z, = 105.

Ymounsiem pacuémuyro oy peaisi L=mm-Z,= 157 - 105 = 1548,5 mm.

Vmounden vexncocesoe pacemosnue o NPUHATON AnvuHe pemAs L:

[2L - n(d, = d,)*1 + 2L = 2(d, - d,)]* - 8(d, - d,)’
8
_[2-1648,5—-3,14(80 + 400)] + J[Z 15485 - 3,14(80 + 400)]° — 8(400 - 80)°
8

[TpoBepaeM, HAXOAWUTCA JIH MEKOCEBOE PACCTOAHHE B TPeOYEMBIX KOHCTPYK-
TUBHBIX Npeaenax Ayin <A < Aoy
A,,,,,, 0,5(drtdy)+2m =0,5(80+400)+10 = 250 mm;
Apax= 2(d+d2)=2(80+400) = 960 mm.
Buaum, uto nonyueHHoe 3HAYEHHE MEXKOCEBOr0o PacCTOSHUs YAOBJIETBOPSAET
KOHCTPYKTHBHBIM TPSOOBaHUAM.

Veor obxeama vmenbuieco wikued
a;=180° - 57.3° (d;— dy)/A = 180° —57,3° (400 — 80)/ 417 = 136°,

=417 aan.
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Hucno 3y06e6 pesmitsd 6 3ayernieiiti ¢ MCHbUIUM UKUBOM
Zy=Zrai/360°=16-136/360 = 6,04, I[lpunumaem Z=06.
Moatenm na Geicmpoxoonom eany Ty = 9550P/n; =9550-2,2/950 = 22,12 Hwm.
Oxpyorcrias cuna 6 pexme Fy=2 Ty 10%d; =2 22,12 - 10*/80 = 553 H.
Buibupaem koahguyuenm pexcuma pabomer nepeoayu (tadn. 4.13):
Tabmuua 4.13
Ko>¢gpHuneHT AMHAMHYHOCTH H pexkHMa paboThl, Ky

XapakTep HArpy3Ky, Yicno cMeH padoTsl
o P P Harpy . Tun MaluHe P
(% OT HOPMATBLHOI) I 2 3

JleHTOUHBIE TPAHCNOPTEPHL, BEHTUA-
TOPHL, UEHTPOOEKHBIE HACOCH
IMnacTuHuUaTble TPAHCNOPTEPLL, MOPLU-
HEBBIE HACOCEI, KOMITPECCOPEI
TpancmopTépel BHHTOBBIE W CKpeOKO-
BEIC, YICBATOPEI, PEBEPCHBHEIE TPHBO AL
IMoaBEMHUKY, IKCKABATOPEI, BUHTOBBIC
MPECChI, MOJOTHI, OCTYHEBI, MEITBHULIBI

C yuérom onHocMeHHo# padoTel Kp= 1.

Buryucisiear oonycmumyio yoeisiyio cuiy F, = [Fy]-Cy-CyrCp, rae Cy — x03¢-
(pUUMEHT 1719 YCKOPUTENBbHBIX TIEpeaay 3aBHCHT OT TIEPEaaTouHOro oTHoweHus U:

U= 10038 0806, 06.04;, 04.03; 0.3;
Co= 1,0; 0,95; 0.9; 0,85; 0,8.
[Tpraumaem Cp = 1, NOCKONBKY NMepeaaya — MOHUKAKLWAS,

C; — ko3hpuLMeHT, BBOJIUMBIH MTPH MajlOM 4HCIIe 3y0beB Zy B 3aLSMJIEHUH HA MallOM
wkupe (<6) Cy,=1-0,2(6—- Zy) =1, T.x. B HAWIEM ¢cayuae Zy=0;
Cp — ko>3QduurerT, BBOAUMBIH MpH Hamuaun ponnkos: Cp = 0,9 npu omHOM ponuke,
BHYTpH KOHTYpa;, Cp= 0,8 npu aByx ponukax BHyTpu koHTypa, Cp = 0.7 npu posinke
BHe KoHTypa. [Ipunumaem Cp = 0,9 npu oaHOM ponuke BHYTPH KOHTypa, [Fy] mo-
nmyckaemasi yaedbHas cuiia, 3aBucanias ot moayns m (tabn. 4.13). B Hamem cnydae
ana moaynsa 5 mum [Fy] = 30 H/mm,

Torna, ¢ yuérom koxpduunentos Cyp, Cy, Cp, F,=30-1-1-0,9 =27 H/mm.,

Haxoousm wpunry pesist b = FJ/[(F, — ¢V*)C], rae Cpy =1 (npu b < 25 mm),
rae ¢ — pacopeacnéHHas macca, 3aBUCALIas oT moayas m (Tabn. 4.13). B Hawem
cryqae s moayns S mm g =7-107" k[/(M-mw), Toraa

b =553/[(27-7-1074,1*)1 = 20,5 mm. [Tpumem b = 25mm.

Cuna npeosapumeisnioco namsicenus Fyp = F,/ 2 = 553/2 = 276,5 H, a no-
CKONBKY CKOPOCTH MeHbIe 20 M/c, BINSHHEM eHTPOOSKHOM CHITBI TpeHedperaeM.

Haepyska na sar Fo=(1,0 ... 1,2)F,=1,2- 553 =664 H.

HlkuBbl OpU OKPYIKHOU ckopocTH g0 30 m/c BbINOAHAOT uyryHHbiMU (TOCT
1412-85); ana ckopocrteit 6onee 40 m/c w3 cramu 25/ (TOCT 977-88) wnn U3 nérkux
AMOMUHUEBLIX CIUIABOB 1711 YMEHBLUCHUS LEHTPOOSKHBIX CUI, Npu OONbLIMX AUA-
meTpax (Oonee 200 MM) mkueb! W3roTaBmuBaT M3 mpokara ('m3 ('OCT 380-88).

B 3aBucumocTu 0T 00bEMa BHINYCKA IIKWBBI M3TOTABIHMBAIOT JUTHIMH, KOBaH-
HbIMH, LUTAMIOOBAHHbIMU, LIEbHLIMU WU COOPHBIMU (puc. 4.10),

3y0bA BBIMONHAKOT METOAOM OOKAaTKH, 4 B CEPUHHOM NMPOWU3BOACTBE — TOYHBIM
JUTHEM MO/ JaBjeHUEM 0€3 NONOIHUTEbHON 00paboTKU 3yOLeB.

Cnokoiinas, 120 % 1 0,87 0,72

YmMepennasn, 150 % 1,1..1,2 10,96..1,1] 0,8..0,9

Y napnas, 200 % 1,25. 1.4 1,1..1,2 | 0,9..1,2

CunbHsble ynapsl, 300 % 1.5.16(14.1.4(1,1..1,2
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i Ocwobrswe napavempy wkubod:
B B - dnuna ayda wkuba;
G S - Bricoma pecapds (15..4 mm):
= ! > s - duamemp bana;
~(8- / sk - duamemp coynugs;
[L' m
7 Pedgpdn  en ~ GuHa cmynuiy

-

Puc. 410 KoHcTpykims KHBA 3y0UaTOpeMEHHOI nepeaaydn

HecMoTpst Ha HE3HAYMTENIBHYIO BHITSKKY peMHEH (< 3%), TpeOyeTcs HATIKHOE
YCTPOMCTBO.

Jlommyckaemble OTKJIOHEHUA MEXKOCeBOro pacctosHus: = 0,05 MM ans pemMHei c
moayjiem m=2...5mvmm u £ 0,15 mm s pemuaei ¢ moaynem m = 7...10 mm. Ecam
00eCneynuTh TAKOE OTKJIOHEHUE HEBO3MOKHO, a TAKKE 1S YBEIMUYCHUS YKcna 3yObeB
Z), HAXOJAMIUXCSA B 3AUETUICHWH ¢ MEHBIITNM IIKHBOM, MPUMEHAIOT HATHKHOW WUITH
HaNpPasJIsIOLUHA POJIHK.

Onpeoensiem nonpasounelii Kodgguyuenm aaa pa3sMepoB LIKKMBA N0 OTHOLIE-
HUIO K pasmepam pemHs Ky = 02F, -AZ/b, tne 4 = 8:10". B mamem ciyuae
K;=0,2-553-8-10"16/25 = 0,055 mm.

Juamempur okpyscnocmei epicmynos uikueos d, = d — 20 + Ky, (nputsro o =
=0,8) d,; =80-2-0,8 + 0,055 =78,455 mm, d,; =400 — 2-0,8 + 0,055 = 398,455 mm.

upuna wikuea B=5b+m=25+5=30 mm.

[To Tabn. 4.14 B 3aBHCUMOCTH OT MOAYJIA MPUHAMAEM OCHOBHBIC Pa3MeEPHI IIKH-
BOB. HaWMEHbILAs IKWPUHA BaauHbl Sy = 4.8 MM, riiyOuHa Bnaauusl figy = 5 MM,
yron npoduns Bnaguasl  p = 40°,

3ybuaTopeMeHHbIE TIepeaaudl UYyBCTBUTEIbHBI K HETOYHOCTSAM MOHTaxa. [lo-
3TOMY HE0OXOJUMO TOYHOE M3rOTOBJICHHE IIKUBOB M MOHTaX nepenauu. llepekoc
oceil IKUBOB aomyckaetcs He donee £25' mpu n <1500 o6/mun u He Sonee +15' npu
n > 1500 o6/MuH.

Tabnuma 4.14
Pazmepsbl npous INKHBOB 3y0uaTo-peMeHHbIX nepeaay, TY 38-05114-76

do \’\\
m P Sur hur o I r 7

1,0 | 3,14 1,0+£0,10 0,9+0,10 0,4 0,3£0,10 0,3+0,10 20En
15 | 471 | 152015 | 14015 | 04 | 04%0.10 | 04%0.10 | 50°%2°

2

20 | 628 | 1,8:015 | 1.6£0.15 | 06 | 05+0.10 | 0,5£0,10 | 50°%2°

3.0 | 942 | 33+020 | 24+020 | 0.6 | 0,7+0,10 | 0.8+0.10 | 50°+2°
40 | 1257 | 45+020 | 324020 | 08 | 12+0.15 | 13+£0,15 | 40°42°
50 | 1571 | 484020 | 42+020 | 0.8 | 15+0,15 | 204015 | 40°+2°
70 | 21,99 | 754030 | 7,74030 | 0,8 | 2,5+020 | 3,0+020 | 40°+2°

10 | 31,42 | 11,5+0,30 | 11,7+0,30 | 0,8 3,04+0,30 3,5+0,30 [ 40°+2°

113



1o pe3ynpraram pacuéra BblOMHSETCS pabounii uepTéx wKkuBoB (puc. 4.11).

9210010 VIl ARG
" Yo aydbel | 4 16
%: LenumensHai ﬁ%@% d, | &
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5 \ N / 2 AR N
S ~— y [/ // \ \\ A\
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N7 B BN ~ Iy
% N g~ 2 ™
S Q?)% S
s e/ QOE’Q
5 40
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<
= Wik Joo3Haqere Haumerobare Kon| [lpumey
S / [IBLA 01001 Ukub 3yo4amei /
2 Z [IBLA 01002 Pedopda 7/
J Burm Mex 70 8 174 75-80
S
S [IBCA.01007(h
S Aum_| Macca | Macuman)
S| Vel 7 dr | Tom am| Uk 3yosamopererrozo
| _|Pospas npuboda ox/oxoeHUS 17
§ [ BrnomozamesHiix azpezamob
g KoM Aucm | Aucmob
g r‘;ggﬁmja [ (7’75 [OCT 1412-85
' Konupaban Dopram A4

Puc. 4.11. COopouHblii uepTé&x 3y0uUaTOPEeMeHHOr0 IKHBA
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3akmouenune: 3y0uatblii peMeHb ¢ MOAYJIEM 5 MM MPUIOAeH A4 NpPUBOJA BEH-
THITIATOPA OXJIAXKACHUS ITHPKYIAIHOHAOH CHCTEMBI CMa3KH BCTIOMOTATENTbHBIX arpe-
raTos.
Ilepenaya umeeT cneayOnMe KOHCTPYKTUBHBIC TApaMETphL:

Mapamerp Bennuuna
PeMeHb 3yOuaThlii ¢ TpaneneuaaibHbIMU 3y0bsiMU, Moaynb: | 5 MM;
IMTar pemus; 15,7 MM,
Yucno 3ybues pemus: 105
[upuna pemus: 25 mm;
Cuna npeaBapuUTENbHOTO HATSKCHHS: 276.5 H;
JdnraMeTp BepUIMH BEAYIIETO WKHABA! 785 Mu,
JAnamMeTp BSPLIMH BEIOMOTO IIKHBA. 3985 MM,
ITT1pyHa MKHBA: 30 MM,
MeK0CeBOe PacCTOAHHE: 417 mm;
Haumenblas wrpuHa Bnagnbl. 4,8 mm,
["iyduna BnaguHbL 5 MM,
Yron npodins BIaguHbL 40°;
Harpyska Ha Ban. 664 I

4.4. HarszkHble YCTPOIHCTBA peMEHHbIX nepeaau

B nponecce paboTel MOOBIX peMEHHBIX Mepeaad HeoOX0auMo 00ecneynuTh no-
CTOAHHOE 33/IAaHHOE HATSKEHHE pPeMHA. s 3TOro NpuMEeHsIOT TPH THITA HATAKHBIX
YCTPOMCTB. TMOCTOSIHHOIO, MNEPUO/IMUYECKOTO M ABTOMATHUECKOrO ACHCTBUS (pHC.
4.12...14).

Heuzamens Ha
nosopomyol pame

Puc. 4.12. HatsaxHble yCTPOICTBA NOCTOSHHOIO ACHCTBUA

S lasamens L fabsaeny T Hezamens S wg
Ha Rurne Hﬂﬁ' CRi143KaxX NOBIMRON Dae

Puc. 4.13. HaTs:kABIC YCTPONCTBA NMEPHOOUIECKOTO ACHCTBHS
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Puc. 4.14. HarskHble yCTPONHCTBA aBTOMAaTHYECKOIO A€HCTBHS

ABTOMaTHYECKHE HATHKHBIE YCTPOHCcTBa (pHC. 4.14) moanepKUBarOT 3aJaHHOE
YCHUJIME HATSIKEHUsI B 3aBUCHMOCTH OT MEPE/1aBaeMOro BPallarIero MOMEHTa.,
CrienmaibHBIE PETYTMPOBOYHBIE CATA3KH U YCTAHOBKH JBUTATENA BBITTYCKa-
KOTCSl Pa3JIMYHBIX TUMOPa3MepoB (Tadu. 4.14).
[Ipr MOHTa}Ke HATAKHBIX YCTPOHUCTB HEOOXOAMMO BBIMOIHATH CIEAYIOLIHUE
MOHTaXHbI€ TPEOOBAHUS:
1. MakcumanbHbiit mporud pemus, MM f=1,554/100 noa aelictBuem nporudatoiiie-
ro ycwms F, H Ha cepennHe MeKOCEBOT0 paccTosHUA A:
— st HoBoro pemus F = (1,3F,+C)/16;
— nis paboratouero pemus F = (Fyt+C)/16, rae Fyp— npeaBapuTenbHOE HATAKEHUE
pemus, H, C — ko3 duimenT :xECTKOCTH PEMHSA B 3aBHCUMOCTH OT €r0 CEYCHHUS.
CeueHne peMHS: & A, b, B; ik
Koadpduuumenr C: 7, 10, 15, 22; 35,
2. HenapannensHocTh Ocel KUBOB, MM Ha 100 MM MeKOCEBOI0O pacCTOSHMS:
— NI KTMHOBBIX peMHEe# He Oonee 1 MM;
— IS TIOJIMKJTMHOBEIX He Oonee 0,5 Mwm;
— st 3youateix pemuei < 0,7 npu n < 1500 06/mun, < 0,5 mpu n > 1500 06/muH.

TaGauua 4.15
Pa3mepbl cajia3ok 1Jisl YCTAHOBKH 3JIEKTPOABHTATEIS, MM

— 0§ =
)
y o
!
e
5] bontel
Tun | @ |a; | By | B2 | C | di |do | by |hs|hs| 1| S [kpernenus
%’ IBUraTess
C-3 |16|38 370|440 | 410 | MI12 |12 | 15|44 |36 |42 | 3.8 | M10x35
C-4 | 1845430 (540 | 470 | MI12 [ 14 | 18 | 55 |45 |50 | 5,3 | M12x40
C-5 12565570670 | 620 | MI16 | 18 |22 |67 | 55|72 | 12,5 | M16x55
C-6 |25]65|1630 (770|720 | M16 | 18 |26 [ 74|60 | 75| 17,5 | M16x60
-7 30190 | 770 | 930 | 870 | M20 |24 | 30 | 88 | 70 |105] 31,0 | M20x75
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3. CmemeHue pabouux MoBEPXHOCTEH WKUBOB, MM Ha 100 MM MekOCEBOrO paccros-
HUA:

— JITsl KIIMHOBBIX peMHei He Oouiee 0,2 MM;

— JJIS1 NOJIMKJIMHOBBIX HE Oosee 0,15 mMm.

4.5. Pacuér nennoii nepeaaqu.
IlpuBoa nodyauTess pacnpeaeanress medus u rpasus /1-337

[lennas nepenaua (puc. 4.15) cocTouT M3 3BE3I0UYEK U 1I€TTH, OXBATHIBAIOIICH
3BE3/0UKH M 3aneruisitomeiics 3a ux 3yoes [1, 8, 9]. Ilenslo MOKHO NPUBOJUTHL HE-
CKOJIbKO BEIOMbIX 3BE310ueK. Takue nepenayd yCTaHABAMBAIOT, B OCHOBHOM, Ha TH-
XOXOJHOM cTyrneHu. s 3T0ro npuMeHstoT Henu ¢ marom ot 8 10 50,8 mm.

Puc. 4.15. Llennas nepenaya

[lo xapakrepy paboTbl paziMualOT MPUBOJHBIE, TATOBbIE M I'PY30Bbie 1Henu. B
Ka4eCTBE MPUBOJIHBIX MPUMEHSIOT POJIMKOBBIE, BTYJIOUHbIE U 3yOuaThie (puc. 4.16).

P—e=—F=
Ponuxkobas g

crvwrreres '

/
':'
;
4
N AN

Puc. 4.16. Kouctpykuus ponMKOBOH, BTYIOUHOI 1 3y0UaToii nemnei

OCHOBHBIE XapaKTEPUCTHKU — IIar W IMHUPUHA, OCHOBHAs CHJIOBAsl XapaKTepH-
CTHKa — paspylaromas Harpyska. B 0003Ha4Y€HUN POJIMKOBBIX WM BTYJIOYHBIX LE-
el yKasblBalOT: THI, LIAr, pa3pylIalOIYK0 HAarpy3Ky U HoMmep crangapra. Hanpu-
Mep, Llenv [IP-8-4,6 'OCT 13568-97, uT0o 03HA4aeT MEeNb MPHUBOIHAS POJTUKOBAsA C
marom 8 MM, ycuame paspsisa 4,6 KH. ¥V mMHoropsanbsix neneit B Hauajie ykasblBaroT
YUCTO pAaoB, Hanpumep, [env 31IP-12,7-45,7 TOCT 135658-97.

PaccMOTpUM pacdéT poJMKOBOH LEMHON Mepeaavd mpuBoja nmoOyauTens pac-
npeaenMrens wedus W rpasus /[-337 [3] i BCnomoraresibHbIX PEMOHTHO-
JOPOKHBIX paboT (puc. 4.17).
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HcxonHble 1aHHBIC.
MouHOCTh Ha BEIYLIEM Baly C YUETOM IOTEPD B peaykrope Ny = 1,5 kBT.
Yacrora BpaiueHus Beayiue 38€310uku (nuratesnb 1000 00/MHUH ¥ penyKTOp C
=33=9n;,=10009 =111 06/mun.

nepefaTouHbIM oTHOLIEHUEM U,y
M; = 30Ny/(rnn;) =

Bpamarouinii MOMEHT Ha Bajly BEAyIIEH 3BE3I0UKM
=30-1500/(m-111)=128,9 = 130 Hm.
[TepenarouHoe oTHoIIeHUe IeNMHOW mepenaun U = 2. Yron HaKIOHA Mepeaaun
f =45° Pabora onHOCMEHHas, nmyckoBas Harpyska 0 120 %.
2=60 72=60

m=3 N[ m=3 Kunemamuyeckas cxema
s ¢ npuboda nodlyadumens

2220 , I pacnpedenumens wedks u zpabus J-337
t=254 |

:F._L- e %’:;230- 3 L] fH-285,

- |11 aAexmpodbuzamens

o AT

4 .‘ n ao/mun
tz =00 | | X. l Nodydumens

Puc. 4.17. llennas nepenaua /[-337

B kauecTBe NpUBOJHON LENW NPUMEHAEM NPUBOIHYIO OJHOPAAHYIO POJIUKOBY O
uenb no ['OCT 13568-97 (taba. 4.16). PaccuuThiBaem B CleNyHOLIEM MOPSTIKE,
Munumansno donycmumoe uucio 3y060e6 manioil 36é300uku  Z; = 7, HO OOBIYHO
PEKOMEHAYIOT PUHAMATE onmumanvroe £Z; =29 —2U [1]. B nawem cayuae Z; =29
—2-3=23. [lpunumaem Z; = 20.
Hucno 3v6vee sedomoit 36é300uxu £, = Zy U= 20-3 = 60.
Ymounsiem nepeoamounoe ommuoutenue U = Z,/ Z;= 60/20 = 3, yTo HaxXoauTCA B
npenesiax JA0MyCcKaeMoro pacxoxaeHus (£ 5 %).
OpueHmupo6ouno onpeoesiem uiaz yenu no (opmyie
P=12.8(M,/Z)"" = 12,8(130/20)"° = 23,87 mm.
3amaémcs pAIoOM CTaHIAPTHBIX 3HaUeHWH 1mara (tadu. 4,16):
Py = 19,05 mm; Py = 25,4 mm; Pz = 31,75 mm.
OTUM LIaraM COOTBETCTBYIOT pas3Hbie ckopocTH uenu V=Z; P n,/60000;
V¢ =20-19,05-111/60000 = 0,71 m/c;
V(g) = 20-25 4 111/60000 =0 94 M/C
V) =20-31,75:-111/60000 = 1,17 m/c.
Buruucnsem oxpyoicroe vewiue 6 yenu F,= Ny- 1000 /V. BbiOpaHHBIM 11aram
COOTBETCTBYIOT OKpYKHble yeunus: Fypy=1,5 - 1000/0,71 = 2112 H,
Fip=15- 1000/0 .94 = 1595 H;
Fy3=1,5-1000/1,17 = 1282 H.
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Tabnvua 4.16
Pazmepnl 1 napaMeTpbl NPHBOAHBIX poaHKoBbIX Heneid mo I'OCT 13568-97

rac

rﬁgc\jgi PaccTtos-
Oostiacrio |1y uens| Aoierp | Buerp| T sy | Bt | oy | o waroass Y5568
Leru P,y d,vu | d v |aacTana-| Jp oy [?lﬂé[aé‘élﬂ m{;lpﬂn[ga }a}rp} 112\;[ 0 x
M”’\E i h 1. 3'1;1 M pax
T1P-3-4.6 8.00 | 5.00 | 231 | 3.00 | 75 - 11| 460 | 020
71P-9525-9.1 | 9525 | 635 | 3,28 | 5.72 | 35 - 28 | 9.10 | 045
[1P-12,7-10-1 12,7 7.75 3.66 2.40 10.0 — 13 9,00 0,35
[1P-12,7-9 12,7 7.75 3.66 3.30 10,0 — 22 9,00 0,35
1IP-12,7-182-1| 127 8,51 4.45 5.40 11.8 — 39 18.2 0.65
IfP-12,7-18,2 12,7 8,51 4.45 775 11.8 — 50 18.2 0.75
2IP-12.7-31.8 | 12,7 | 851 | 445 | 7.75 | 11.8 | 1392 | 100 | 318 | 1.4
3[IP-12.7-45.7 | 12,7 | 8.51 | 445 | 7.75 | 11.8 | 1392 | 50 | 454 | 2.0
71P-15.875-23-1 15.875 | 10.16 | 5.08 | 648 | 148 | - 51 | 23.0 | 08
[1P-15.875-23 |15.875] 10.16 | 5.08 | 9.65 | 148 | _ 67 | 230 | 1.0
2I1P-15.875-45415.875| 10,16 | 5.08 | 9.65 | 148 | 1650 | 134 | 454 | 19
31TP-15.873-68 11 15,875 | 10,16 | 5,08 9.65 14.8 16,59 201 08,1 2.8
IIP-19,05-31,8| 19,05 | 11,91 | 594 12,70 18.2 — 105 31,8 1.9
2IP-19,05-64 | 1905 | 1191 | 594 | 12,70 | 182 | 2278 | 210 | 64 | 2.9
37IP-19.05-96 | 19,05 | 1191 | 5.94 | 12,70 | 182 | 2278 | 315 | 96 | 43
IIP-19.05-/28 | 19,05 | 11,91 | 5,94 12,70 18,2 | 22,78 420 128 5.8
[HP-254-60 254 | 1588 | 792 | 1588 | 242 — 179 60 2,6
221P-254-114 254 | 1588 | 792 | 1588 | 242 | 29,29 358 114 5.0
3P-254-171 25,4 1588 | 7.92 1588 | 24,2 | 29,29 537 171 7.5
JIIP-254-171 | 254 | 1588 | 7.02 | 1588 | 242 | 2029 | 716 | 228 | 10.9
HP-31,75-89 31,75 | 19,05 | 9,53 19,05 | 30,2 — 262 89 3.8
2IIP-31,75-177 | 31,75 | 19,05 | 9,53 19,05 | 30,2 | 35,76 524 177 7.3
3IP-31,75-265,5| 31,75 | 19,05 | 9,53 19,05 | 30,2 | 35,76 786 266 11,0
AIP-3{ 75-3535 | 31,75 | 19,05 | 9,53 1905 | 302 | 35,76 | 1048 355 14,7
[IP-38,1-127 38,1 2223 | 11,10 | 2540 | 362 — 394 127 5.5
2TP-38,1-254 | 381 | 2223 | 11.10 | 2540 | 362 | 4544 | 788 | 254 | 11.0
377P-38.1-381 | 381 | 22.23 | 11.10 | 2540 | 362 | 45.44 | 1182 | 381 | 165
JITP-38.1-508 | 381 | 22.23 | 11.10 | 2540 | 36,2 | 45.44 | 1576 | 508 | 22.0
1IP—44.45-172.4] 44.45 | 2540 | 12,70 | 25.40 | 424 | — | 472 | 1724 | 7.5
2IIP-44,45-344 | 4445 | 2540 | 1270 | 2540 | 424 | 4887 944 344 14.4
3IP-44,45-517.2| 44,45 | 2540 | 12,70 | 2540 | 424 | 48,87 | 1416 517 21,7
[IrP-50,8-227 50,8 | 2858 | 1427 | 31,75 | 483 — 637 227 9.7
211P-50.5-433,6) 50,8 | 28,58 | 1427 | 31,75 | 483 58,55 | 1274 454 19,1
31P-50.5-680.4 50,8 | 2858 | 14,27 | 31,75 | 483 58,55 | 1911 680 28,3
411P-30,5-900 50,8 | 2858 | 1427 | 31,75 | 483 58,55 | 2548 900 38,0
IIP-63,5-354 635 | 39,68 | 19,84 | 38,10 | 60,4 — 1089 354 16,0

Onpedensem Koo gunuenm, VaumelGaiowusl YCA06US DKCRAYAMAYUY yenu
Krh=K; K; K;- Ky Ks-Kg K>,

Harpyske ¢ Tonukamu 1,2 ... 1,5; opu cunbubix yaapax 1,6...1,9;

em K;=1,25; mpu A = (60...80)P npunumaem K ;= 0.8;
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K;— ko3 pHIIHeHT AMHAMHWYHOCTH HArPy3KH: MMPH CTIOKOHHOM Harpyske 1; npu

K ; — xoxpdurmenT OTUHBI HeNH, 3aBUCAIIHH OT COOTHOIISHHS MEKOCEBOTO pac-
crostHust v mara: npu A = (30...50)P npunaumaem K= 1; mpu A <25 P npuHUMaioT




K ; — korxdduumenT yrna f HakoHa nepeaauu K ropu3oHTy: npu f < 45° npuHuMaem
K;=1;npu B >45° npunumaem K ;=10,158"*;

K 4 — koxddyumeHT perynmmpoBKH UENH: AT Mepead ¢ PEryJIupoBKON MOMOKEHUA
OMHOH M3 3BE3/I0UEK paBeH |; s mepenay ¢ HEPEryIHPYEMbIMH OCSIMH 3BE3/I0UEK
paseH 1,25; ana nepeaad ¢ OTTSHKHBIMYA WITH HAZKUMHBIMH POJTHKaMHU paseH 1,1

K 5 — kordbdbunmesT xapaktepa cMasbiBaHua (1a0n. 4.17), 3aBucAIME OT KauecTBa cMa-
3piBaHuA (Tada. 4.18); B yCI0BUAX JOPOMKHO-PEMOHTHBIX padOT MPU HEAOCTATOUHOM
KaueCTBE CMa3bIBAHUSA, WA CKOPOCTH 1enu MeHee 4 M/C MoxHO npuHATh K5 = 1.8,

K s — xoapdunineHT pexxruma paboThl nepeaaud; mpu OAHOCMeHHOH pabote 1; mpu
AByxcMeHHol padote K 4= 1,25; npu TpéxcmeHHon K 4= 1,45;

K 7 — xoapdrumenT temnepatypsl okpyxkatoweii cpeasl: npu 25 °C < ¢ < 150 °C
npuHumMaem K ;= 1.

Tabnuua 4.17
Koypdunuent xapakrepa cMa3biBaHus, K
Ycnosus pabotsl | KauecTeo cMasbiBaH s Koadduurenrt K5
bes neinn l 0.80
11 1,00
11 1,30
3aneiéHHoe m 1,80 nns V <4 m/c
3,00 ona V < 7 m/c
I 3,00 ona V <4 m/c
['psaznoe 6,00 ona V <7 wm/c
v 6,00 nma V<4 wm/ic

Tabnuna 4.18
Ka4decTBO CMA3ZBIBAHHSA LHEMHBIX Nepeaay

KauecTBo CMasblBaHUe Lenu NpU pasiuuHbIX CKOPOCTSX
CMa3bIBaHUsA Ho 4 m/c Ho 7 m/c Ho 12 m/c Ceoie 12 M/c
KaneneHoe, B macnsuoi  |Llupkynsunonnoe
1 - xopomwee Pas0per3ruBanieM
10 kan/MHH BaHHE 101 TaBIEHHEM
Cwmaska rycras,
Il — yoosnereopu- |BHyTpHWapHUpHas.| KanenvHas, B macnaanoii  |UupkynsdunoHHoe
TelbHOE MponuTka uenu 20 xan/mMuH BaHHE 107 JaBJIEHHEM
yepes 120..180u
11T — HeoCTaTOUHOE Tlepuoaunueckas yepes 6...8 yacor
IV —6e3 cmazku HonyckaeTtcs npu ckopocT uenu mexee 0,1 m/c

Hrak, ans naweii nepenaun K;=15, K;=1, K;=1, K,=1, K;=1.8;, Ks=1,;
K-=1 Torma Kr=27.

Ecnu kordduument skcrnyaranuu nonyuaercs Oonbiie TPEX, TO HEOOXOAMMO
U3MEHATH YCI0BUA paboThl MEPEaauMm.

Boraucasiear pso yoeiasHuiX oaeidenuit, COOTBETCTBYIOIIMX BbIOPAHHBIM IIAram
p=F; Ky/(am,), rie a— npoekuus onopHOH MOBEPXHOCTHU LIAPHUPA, MM’ (Tabu.
4.16); k03(pPULUUEHT HEPABHOMEPHOCTU PaCNpPEICACHUS HArPY3KU MO PaaaM LEmu
m, = 3,0 nna 4eThIPEXPAAHON, M, = 2.5 Ans TpEXpAOHON, m, = |7 ana AByXpsaaHOH
U m, =1 11 OAHOPAIHON LENH.

Konmarxmisie Oagiens, COOTBETCTBYIOLIME BbIOPAHHbIM LLIAAM LETIH;

Py =211227/(105-1) = 54,3 MIla;
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Py =15952.7/(179-1) = 24,1 MIla;
Py = 1282:2.7/(262-1) = 13,21 MIla.
Paccyumaiiiroie KOHMAKMIbIE OaSICHUsl CPABIUBACM ¢ OONYCKACMbIMU:
Tadnuua 4.19

Jonyckaemoe AaBJIeHHE B IIAPDHUPAX POAHKOBLIX neneii [p], MIla

YacroTa BpalieHHs Manoii 3p€3004KH, 00/MHH

10 | 50 | 100 | 200 | 400 | 600 | 800 | 1000|1200 | 1600 | 2000 [ 2400
12,7 ... 15875 40 | 35 | 33 | 31 28 | 26 | 24 | 22 | 21 | 185 16 15
1905...254| 40 | 35 | 32 | 30 | 26 | 23 | 21 19 17 15 - -
31,75 ... 38,1 40 | 35 | 32 | 29 | 24 | 21 138 16 15 - - -
44,45 ... 50,8 40 | 35 | 30 | 26 | 21 17 16 - - - - -

ar P, MM

BbiOpaHHbIM waram (M yacToTe BpalueHus 111 006/MUH) COOTBETCTBYIOT a0Myc-
kaemele Aasnenns 32 MIla, meHpme KoTOpBIX OYAYT KOHTAKTHBIC AABIICHHSA P2y =
= 24,1 MIla u pz = 13,21 MIla, coorBeTcTByIOILME LeNAM ¢ waraMmd 25,4 MM u
31,75 Mm.

BeiOnpas Mexay TAMU ABYMSA UENAMHA, CIEAYET YYUTBHIBATH, UTO OONBIIWH war
nact v 6onbuie radaputhl. [To3TOMY 1)1 NaHHOrO MPUBOJA MO KPHUTEPHUIO M3HOCO-
CTOMKOCTH HazHauyaem uene [IP-25,4-60 1'OCT {3568-97 ¢ warom 25,4 MM, yCUIH-
em paspeisa 60 KH, anameTtpom ponuka 15,88 MM, pacctosHne Mekay BHYTPEHHAMH
miactiHamu 15,88 mm u HOFOHHOM maccoii uenu 2,6 ke/m. Tlpoekuus onopHo# no-
BEPXHOCTH wiapHupa 179 M,

[Iposepsieat yens no QONYCRACMON YACMOmMe 6patyenis

Npmax = 14 Z,10/P =14 - 20 "*-10° / 25,4 = 1165 06/mun.
Takum oOpazom, yactota BpaiueHus (#; = 111 o0/MHUH) HaxOAUTCA B AONYCTUMBIX
npeaenax.

Jaoaém onmumaiviioe medxcocesoe paccmosiiue A = 40P =40-254 = 1016 mm.

Paccuumubisaerr mpebyemoe yuc1o 36eHbes:

Z+Z, N 2A +(Zl _22)2 p_20+60 N 2—]0]64_[60—20}2_ 254
2 p 2T A 2 25.4 6,28 1016

[TpuHumaeM u€THOE uncno 3BeHbeB Uend W = 120, utoObl HE NPUMEHATH CO-
EIMHHUTEITBHOTO 3B€HA. TakxKe, 4ETHOE YHMCNO 3yObeB Manol 3eE3104kK (£; = 20) B
COUYETAHUH C YETHBIM YNCJIOM 3BEHBEB LIEMH CNOCOOCTBYET YMEHbIIEHHIO H3HOCA.

Ymounsiesm vedxcocesoe paccmostiiiie No BblOPAHHOMY UMC/Y 3B€HBEB LENH:

N 2 2
PRI ATAN S AYAN AR
4 2 2 2

2

W= = 121.1.

54[80 \J80°—8-0,63%]= 1015 wmwm.

Bo n3bexkaHKe MOBBIIEHHON HArpy3KH OT CHIIbI TSAXMKECTH W PaaHaiIbHOTO OHe-
HHS 3BE3/I0UEK MENOCeBOe PACCTOAHUE PEKOMEHIYIOT yMmeHblath Ha A = (0,002 .
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0,00)A. YmeHbwnuM MexoceBoe pacctosnue Ha A = 00,0034 = 3,047 mm. Torna
Ap=A—-4=1015,87-3,047=1012,82 = 1010 mm.

Botunicasiesm namsxcenue om yenmpooeoicuslx cui Fy =g 17 =2,60,94"=23H.

Kosgpdhuyuenm npoeucarnus yenu Ky 3aBUCUT OT yITIa HAKIOHA K TOPU3OHTY ff.
st ropusontaneHoii venu (f = 0°) Ky = 6, ina seprukanboi (f = 90°) K= 1.
B namewm crnyuae f = 45° u Ml npunumaeM Ky = 3.

Yeuwnue om nposucanus yenu Fypo. = g Krq- a, =9.81-3-2,6- 1010 =77 H.

Haxoous geruyuny oonyckaemoco kodpuyuenma sanaca npoynocmu [S]. Tnst
mara nenu P = 25,4 MM ¥ 4acTOTH BpalllcHHA BeAyIei 3pé3aouku sy = 111 ob/MuH,
aomyckaembrit koagduinenT 3amaca nmpumMewm [§] = 7.8 (Taba. 4.20).

Haxoous pacuémnitt kooghuyuenm zanaca npounocmu S

S =Fpus | (Fy- Kj + Fy + Fupee) = 60000/(1595 - 1,5+ 2,3 +77)=24,27.

Pacuérawii koaduiment 3amaca Oonbpire TpeOyeMOTo, YCIOBHUS TIPOTHOCTH
LENM BBIMOJHSETCS,

Paccuumvieaemes Koaudecmeo yoapoes yeny (IpoBepKa Ha JONTOBEYHOCTD )

vw=4-Z; - n;/(60-W)=4-20-111/(60-120)=1,23 ¢ .

[Tony4yeHHOE YMCIO y1aPOB LIENW NP HAOEraHuu Ha 3yObs 3BE3/104€K M cOera-
HHU ¢ HHX CPABHHUBACTCA € J0nycKaeMbIM (T1abd. 4.21).

Hna nermm [7P-25,4-60) nonyckaemoe wnciio ymapos [v,] = 20 ¢ [TpunsTas
HENbL MPOXOMT N0 KPUTEPHIO JIOJIFOBEUHOCTH.

Tabnuua 4.20
Homyckaembrii ko3 uuueHT [5] 3anaca npouHOCTH HeneH
HacToTa BpalieH’s MeHbIeH 3BE3I0UKH By, 00/MUH
MTar, | 50 | 100 | 200 | 300 | 400 | 500 | 600 | 800 [1000]1200]1600]2000]2400]2800
P vm 3Hauenus [S] 1nsg poIMKOBLIX Lenei
1277117317679 ]82[85[88[94 ] 10 [106]1227138[154][ 16
15875 72 |74 |78 82|86 (89|93 |101(108(11,7|13,2/148(16,3| 18
1905172 176 |80 (84 899497 108117129 14 [163| - —
2547376 | 83|89 |95 ][102]108]120]133]140]163] = | = | -

3 ]

31,75| 74 | 78 | 86 | 94 |[102]|110[11.8]13,4[148[163]195] — | — | —

k)

381 75 | 80 | 89| 98 [108]118|1534[148]163]195] — | — | — | —
4445 76 | 81 |92 [103|14al125]140]163] - | = | = | = [ = | =

2

508 | 76 |83 | 95]108]120[13,6| - — - — - - - _

2

Tabnuoa 4.21
Honmyckaemoe YHCJIO YIaApOB [v] B CeKYHAY

Tun wen Ular uenu p, MM
12,7 | 15,875 | 19,05 254 31,75 38,1 44 .45
Ponukosas 40 30 25 20 16 14 12
3ybuaras 60 50 40 25 20 — -

Haxooum nazpysky om yenu ua 6ail Fo= Fi+ 2F 0, = 1595+ 2-77 = 1749 H.
Onpeoeisierm ceomempudeckue napavempel 36é30ouex (puc, 4.18):
— AMAMETPbl ACTIUTENBHBIX OKPY/KHOCTEH:
dyy = P/sin(180°/Z;) = 25,4/sin(180°/20) = 1624 mmM;
dw; = P/lsm(180°/Z;) = 25,4/sin(180°/60) = 485,7 mm.
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Beney 36e3004ku b =7
ans Bmynoyrex U ponukobsix yeneu (- i
¢ P -t? -

1 3
l ] 16
n 5 H ’%/

A' A

% 1 s~ é// ;
< 7 /é
o/ ! e R S - A~

2 S/ / Odvopsdras Lbyxpsdkas

Puc. 4.18. KoHCTpyKLMH 3BE3004EK LENHOH Nepenavn

De

Di
dy

— k023G (ULIKUEHT BBICOTHI 3y0a k 3aBUCHT OT COOTHOLICHUS 111ara LEny U agamMmeTpa
pomuka (P/d;), 8 namem cirywae P/d; = 25.4/15,88 = 1,59. Torma k= 0,532.
Pld;=14...1,5; 1,5...1,6; 1,6...1,7, 1,7...1,8; 1,8...2,00;
k= 0480; 12 0.535: 0.575: 0,565;
— JIMAMETPbI OKPYKHOCTEH BBICTYIOB:
d,; = P[k+ctg(180°/Z;)] = 25,4[0,532+ctg(180°/20)] = 171,05mm;
d,; = Plk+ctg(180°/Z;)] = 25,4[0,532+ ctg(180°/60)] = 510,11 mm;
— pamuyc Boaaud r = 0,5025d; + 0,05 = 0,5025-15,88 + 0,05 = 8,03 mm;
— IMaMETPbl OKPYIKHOCTEH BNAIMUH:
dig=dy;—r=1624-803=1544 mm;
d,’z = dWZ —= 485,7 — 8,03 = 477,0 MM,
— mupuHa 3ybuatoro BeHua 3eé3nouku b = 0.9B,, — 0,15, rne B,, — paccrosHue
MEKIy BHYTPEHHUMH IJTacTHHaMu tenu, toraa b= 0,9-15.88-0,15 = 14,14 mm;
— pajuyC KPUBH3HBI 72 1 KOOPJMHATY /t IEHTPA KPUBU3HBI TOJIOBKH 3y0a /i1 MIaBHO-
ro Haderanus uenu npuHuMaroT: r3 = 1,7 -d; = 1,7 - 15,88 = 26,99 mm;
h=08-d=08-1588= 12,70 mm;

M, 10" _ ]130-10°
_ =¥ = 27,87mm, npumeMd, =28 mwm;
JAaMETP ana <, V 0.2- [r] 0,2_30 M, Ip :

MPOBEPSAEM KOHCTPYKTHBHOE COOTHOLUeHUE dy/d, = 162,4/28 = 5,8; ecnu cooTHO-
IMeHUE AAaMETPOB OKakeTcs Oounbiie 10, TO MEpecuuTHIBAIOT JUMAMETDP Bajla Tak,
yTo0b1 ObLI0 d,=d;/ 10;

— nuameTp CTynHubl deyy, = (1,6 ...2,0)d, = 45...56; npuaumaem d,, = 50;

— maHa ctynusl Ly,,= (1,6 ...1,8)d,= 45...50,4. [lpumewm [.,,= 50;

— nquametp 0001a (HauOOobIINA);

Dy; = p-ctg(180°/Z;) — 1,3b = 25,4-ctg(180°/20) — 1,3 - 14,14 = 141,90 mm;

Dy; = p-ctg(180°/Z;) — 1.3b = 25,4-ctg(180°/60) — 1,3 - 14,14 = 466,25 mm.

[To pesynbTaTam pacuyéTOB OKOHUYATENILHO Ha3HAYaeM Ui 3aJaHHOrO MPHBOIA
uensd [[P-25,4-60 I'OCT [3568-97, ¢ pacCUUTAaHHBIMH T€OMETPHYECKUMH MapaMeT-
pamM¥ ¥ OTBEUAIOIYIO TPeOOBAHHUAM:

u3HococToikoctu p = 23,9 Mlla < [p] = 32 Mlla;

npounoctH 8§ = 35,4 > [8] = 24,27,

J0roBeyHocTH v, = 1,23 ¢ <20¢
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Ilo paccunTaHHBIM MapaMeTpaM BBIMOMHAETCS pabounii yepTeéx 3BE3N0UKH

(puc. 4.19).
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Puc. 4.19. Paboun
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KoHTposibHBbIE BOTIPOCHI

B KakuX KOHCTPYKIHMSAX MOTYT MPUMEHATHCA (PPUKIIMOHHBIE TTepeadn?

Koraga npumenstorcs (QpUKIIMOHHBIE TIEPEIavyl C MOCTOAHHBIM TMEPEAAaTOYHBIM OT-
HOLUEHHEM?

B kakux ciiydasx MOTYT IPUMEHATHCS HEMETATNIeCKHe (PPUKIIMOHHBIE TIepenadun’?

B kakoM CKOpPOCTHOM AMaNa3oHe 0OBIYHO MPUMEHSIOTCS PEMEHHBIEC Mepeaaun?

YUto ABiseTcsa HCXOAHBIMU JAHHBIMH JIJI pacyéTa peMEHHBIX nepeaay?

Kaxkogsa 11e1b mpoeKTHOTO ¥ MPOBEPOYHOTO PACUETOB PEMEHHBIX Tiepenay ?

B 4ém 0co0EHHOCTH NPUMEHEHUS MJIOCKOPEMEHHBIX U KIIMHOPEMEHHbIX nepeay?

Yo aBisSeTCA MCXOIHBIMHM JaHHBIMM JUTA pacyéTa peMEHHBIX repeaayd?

Kakue nmapameTrpsl peMHEH U peMEHHBIX TIEpeaad CTaHAAPTH30BAHbI B HOPMAIbHBIX
psgax?

Kak BeiOnpaeTcs ceueHre KIMHOBBIX peMHEN NTPH pacuéTe nepeaaun?

B uémM ocobeHHOCTH pacuéTa U BEIOOPA MOJIMKIMHOBBIX PEMHEH?

[To kKaKUM KpUTEPUSM HAXOAAT MUHUMAJIBHBIN AUAMETP IIKUBA NEpeaaun?

M3 yero cknaapiBalOTCs CyMMAapHBIE HATPSKEHHUS B peMHE?

KakoBsr 0cOOEHHOCTH KOHCTPYKITMH ¥ MPUMEHEHHS 3y04aTOPEMEHHBIX repeaay’

Kakue mepsl KOMIEHCHPYIOT BBICOKYIO UYBCTBHTEIBHOCTh 3y0UaTOPEMEHHBIX Mepe-
Aa4 K HETOYHOCTAM MOHTaxKa?

Kakwue HaTsiKHBIE YCTPOHCTRBA MPUMEHSIOT Ul PEMEHHBIX nepeaay’?

KakoBbl 00s13aTennbHbIe MOHTaKHbBIE TPEOOBAHUS K PEMEHHBIM nepenadam?

Kak paznmauaroT 1ienu no xapaxrepy padoThl LIEMHBIX nepeaay?

Kakue ko3ppHULHUEHTHI YIUTHIBAIOT B PACYETE YCIOBHS IKCIUTyaTALUK Lenu?

Kakyto ponb B pacuére Lenu urpaeT yaeabHOEe KOHTAKTHOE JaBicHuE?

5. Pacuér BasioB. Beaxymuii Baj mysastuminkaropa TPKII

Pacuér BasmoB mMpoOBOAMTCS € LENBIO ONPEIAECTEHUS IFEOMETPHUECKHUX TTapaMETPOB

(IMamMeTpoB), CrIOCOOHBIX BbIICPKUBATh TpeOyeMble HArPY3KH, a TAKXKe I TPOBEP-
KH MTPOYHOCTH CIPOSKTHUPOBAHHOTO Bajia MPH JSHCTBUHM 3HAKOMIEPEMEHHBIX HArpy30K
B YCIIOBHAX IUKIMYECKOW YCTaJIOCTH.
T [Tpocnenum mopsaaoK pacuéT Baja Ha MpUMeEpe
BaJia MEPBOM CTYMEHHU LUJIMHAPUUECKOTO MYJIbTHII-
N mukatopa 7/ PKII (puc. 5.1) maccakMpcKoro BaroHa
[31, 53], pemenny mepemayy KOTOPOTO MBI pac-
imi / erepamap CUUTBHIBAJIH BBILLE.

Benymmit Ban UMAMHAPHUYECKOTO OJHOCTY-
NEHYATOro0 MYJbTHIUIMKATOPA MOJYYaeT BpallleHUue
OT BEJIOMOTO IIKMBA KIIMHOPEMEHHOM repeaayn.
Puc. 5.1. 9’_‘)‘3}‘3 Ha Benymem Bane H0KHO OBITh YCTAHOBIIEHO
mpusens. PR 3ybuaToe Kojeco, MepeAarolliee Bpallaroluil Mo-
MEHT BEJIOMOMY BaJly, OTKY/a OH Mepeaaércs Ha IEKTPOreHepaTop.

Pacu&Tbl BasoB POBOAATCS B TPH 3Tara.

[IpesBapuTenbHbIA pacuéT Bajla npOM3BOAMTCA MOCTE TOTO, KaK CTAaHYT U3BECT-
HBl BPAIIAOIINE MOMEHTHI Ha BCEX CTYNEHAX MPOSKTHPYEMOTO MEePeaaTOyHOro Me-
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xaHu3zma. M3 sHeprokuHemaruueckoro pacuéra nposoaa 7PKII v3BecTeH Bpalaio-
MM MOMCHT Ha BegoMoM IikuBe M, = 105 Hwm. Iloka ¢opma Bana emé He pazpado-
TaHa, Bal HA 3TOW CTaAWH MPEACTABJIAETCH TIIAAKAM THITHHAPHYECKAM CTEPIKHEM.
[Tpeanonaraercst UCNONBL30BATH CTANbL 40X, NpuMeHsIemMy0 1j1s1 OONbIIIMHCTRA BAI0B,

B pesynerate mpeaBapUTENBHOTO Pacdyéra BBIYHCIASTCS MHHWUMANBHBIA JHa-
METP KaxA0ro Bayia. [IpeaBapuTebHO NPUMEM 3aHUKEHHOE JIONYCKAEMOE HaNpsike-
HHWE KPYYeHHus [T |, = 35 MIla, Torna:

d

=3
R

BorurcnieHHbplit  MpeaBapuTEIbHBIH MWHHMANIBHBIH OUAMETP OKPYTIACTCA 0
O/MsKalIEro 0OLIIETO U3 HOPMAJIbHOTO psijaa (Tad. 5.1):
INpurumaem d,,;, = 25 MM. 2TOT MUHUMAJIBHBIH AMaMETP Baja MCTIOIB3YETCH
[IPU PUCOBAHU U ICKU3HOKW KOMIIOHOBKH PENYKTOPA.
Tadauua 5.1
HopmManbHble psigbl AHAMETPOB BAJIOB, MM
Tpennournrensusiii | 10; 12 [4: 16; 18; 20; 22; 25; 28; 32; 36, 40; 45: 50; 35; 60, 70; 30; 90; 100; 110; 125
Hononuwrenensiii | 105; L1 11,5; 13 15, 17, 19; 21, 24; 28; 30, 33; 35; 38; 42; 48; 32; 53: 63; 65, 75, 83;
95 105: 120; 125; 130 u yepes 10 mm.

YT1ouHEHHBIH PAcU€T BaAOB MPOU3BOJAMTCA MOCIE NPEABAPUTEILHOIO Pacuéra
BATIOB M pacuéTa nepeaady W BBIIOTHEHWA CKWU3HOH KOMIIOHOBKH, KOTJa H3BECTHEHI
JJIMHBI BaJIOB, HArpy3KH, MECTa pa3MellieHHs AeTaleil mepenay, onop (MoALIMIMHU-
KOB) W PACCTOSHUS MKy HUMU. Pacuér Beaérea B CIeAyrOLIEM NOPSA/IKE.

Cmpoum pacuémiyio cxemy 6aid B BUIE:

— QalKH ¢ 3aJedKON, eClNi OH YCTAHOBJIEH B MTHHHBIX (! > d) mOAMIMIHHUKAaX CKOJb-
AKEHUA WIM B MOAIIMIIHUKAX KA4eHUWs 10 Ba W 00Jiee HECAMOYCTAHABJIMBAKOIIHXCA
NOALIMITHUKA B OMOPE;

— OamkW Ha IMApHUPHEBIX OMOpPAaX, €CIM OH YCTAHOBIEH B KOPOTKHUX MOAIIHIHHMKAX
ckonbkenns (I << d) unn B MOAMTMITHAKAX KaueHus (110 OJTHOMY HJTH 110 JIBA CaMOYCTaHaB-
NUBAOWKMXCA B ka0l onope). Ilpy 3TOM peakilud ONop NMPUKIANLIBAIOTCS B CEPENUHE
IJTHHBI MOMHKITHKKA. JTO KaK pa3 COOTBETCTBYET HameMy cnyuaro (puc. 5.2...3).

Puc. 5.2. Cxema Banma v ACHCTBYIOIIHX CHIT
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Puc. 5.3. PacuérHas cxemMa Bala

[TockonbKy MHHWHM AEHCTBHUSA CHJI PACIIONIOKEHBI B Pa3HBIX TMIOCKOCTAX, TO BbI-
Oupaem JIBE€ B3aUMHO-NEPHEH/MKYJIAPHBIE TUIOCKOCTH (OOBIYHO T'OPH3OHTAIbHAS
XOY u dpourtanbuas YOZ) U pacyeTHbIC CXEMbl PACCMATPUBAEM B KAXKION U3 DTUX
TJIOCKOCTEH, Ha KOTOPHIE MPOEKTHPYEM BCE ASHCTBYIOIIHME HA Ball CHITBI (pHC. 5.4).

Beiyucisiem peaxyuu Onop u cmpoum sni0psl U3LUOAOUJUX MOMEHIOE B KAXK/10H
MIOCKOCTH.

Cxema nazpysicenust 6ana 6 opuzonmansnoii nrockocmu XOY

1“;,:580 H = | R}B:925 H
— 1214 H 77_7277777
R YA :2 5 8 H
Iniopa uzeubarougezo momenma ¢ nrockocmu XOY 69379 Hatu
46400 Hmwm

Cxema nazpyaicenus eana 6 sepmuxansnoti niockocmu XOZ F,=202 H

Ry.~=91 H ﬁ F—424 H R;p=333 H

<
Ryp=202 H

: T7TRI777
Dniopa uzeudaioweeo momenma 24975 Hum

6 mockocmit XOZ 7280 Haim

| -
Puc. 5.4, HarpyxkeHusi 1 n3rudaroiue MOMEHTHI BaJja
B ropusoHTaibHoi (XOY) u BeprukanbHoii (XOZ) ninockoctsax

Paccuumuvieaem cyvmapneie useubaiowue Momenmvl i CTPOHM UX SIOPBL IS
i , 2 212
Kaknoi Touku nepernoma Myysr= (Mzysr + Myysr’) ™ (puc. 5.5).

73737 Hym
69759 Hum

46400 Hwu

Puc. 5.5. 3mopa CYMMAapHOT0 H3ru0aroIero MOMeHTa
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Cmpoum oniopy epauyaiouje2o momenma Mgp(M3) (puc. 5.6)

105000 Hau

Puc. 5.6. Dmnropa Bpawmaromero MOMeHTa

Burauciaem oxgusanenmmuvie momenmel (puc. 5.7) Juisi BCEX NEPETOMHbBIX TOUEK
amop Myysr i Mpp: Myyp= (Mzﬂy“z +a Msz )”2, rae oo = 0,75 wmm o =1 B 3aBHCH-
MOCTH OT OPUHATON Teopuu npouyHocTH. Ilpunumaem o =1.

165792 Haywm |
125797 Hym

114795 Hyvim

Puc. 5.7. Dmropa 3KBHBaJCHTHOTO MOMEHTa

Onpedensiem YMOYHeHHbIl Judmemp 6aid 1O YKBUBAJICHTHBIM MOMEHTaM  UIA
KQXKJI0I0 XapaKTEPHOTO ceueHus (110 MOALIMITHUKAMU, 110/ KOJIECAMH, B CEYEHUSAX C
HanboneM Mygg) U OKpyTJsieM ero a0 Onkaidiuero 0oJbLIero no HOPMaJibHOMY
pany (taba. 5.1).

— B CEUEHHH IO PEMEHHBIM ITKUBOM: i = (1 05000/0,2-35)0°33 =24.65 =25 mM;

— B ceueHnn A 110 0nopoit: dyin = (114795/0,2-35)" = 25,39 ~ 28 mu;

— B CCUCHHMH N0 3y0UaThiM KONIECOM: dyyin = (165792/0,2-:’)5)0’33 =28.71= 32 mmMm.
(dopMa MPOEKTUPYEMOT0 Bajila MOXKET CTaTh OUEHb CIIOYKHOMW, CTYNMEHYATOM, HO

HUIJE AHAMETP Bajia HE MOKET ObITh MEHBILE PACCYMTAHHOIO MHHUMAJILHOIO.

[IpoBepoYHBIH pacuéT BaJIOB BBIMOJHAETCA, KOT/JAA y)K€ BBHITIOJHEH paboumii
yepTéx Basa (puc. 5.8), T.€. M3BECTHBI AMAMETPHI BCEX YUACTKOB, PaJMyChl COMPSKE-
HUH, pa3MepPHl TTa30B W KAHABOK, IIJTHIIBI, OTBEPCTHS, BBITOYKH U T.11.

B kauecTBe KpUTEpHs MPOYHOCTH 3/1€Ch BHICTYNAeT ko3(duumeHT 3anaca mpod-
HOCTH A1 onacHoro cedenus [1, 8, 12, 34], mockonpKy MOJOMKH BajOB HOCAT yCTa-
JIOCTHBIN XapakTep BCJEACTBHE MUKITMYECKOTO XapaKkTepa HanpsHKeHHi. OTOT pacuéT
BBIMOJIHAIOT, KaK MPOBEPOYHBIH, T.€. BhIUMCASETCA KO3(PULIMEHT 3anaca NPOUHOCTH
W CPaBHUBAETCS C TPpeOyeMbIM

n = —mee > ],
‘Jng +n;

rae [n] — Tpebyemsbiit ko3duumenT 3anaca npounoctu [nr] = 1,3...1,5 ansa obecre-

YEeHHA TOJIbKO NPOYHOCTH, [n] = 2.4...4 nna obecneyeHUs W MPOYHOCTH M KECTKO-

CTH,

2
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Hs W 1, — KOXpPUUMEHTH 3anaca MPOYHOCTH MO HOPMAJTBHBIM M KacaTelbHBIM Ha-
OpAKEHUAM

n = = n 2.
okt 7 k.o, ’
T a4 V/z'rm + l//(TG

£ p €.,

Tt

i

CAC G_; U T_; — OPEACbl BLIHOCAMBOCTU MaTepuana Bajla Mpyu U3rude U KPYyUSHHU ¢
CHUMMETPUUHBIM IIUKJIOM, WX HAXOASAT MO H3BECTHOMY Mpeaeny MPOUHOCTH MaTepua-
Ja: Ans yraepomucTeix ctaneit oy = 0,436, nna crann 40X o = 8350 Mlla, a
o_; = 0,43-850 = 365 Mlla; ana nerupoBaHHbIX cTaneh o_; = 0,35 o+ (70 ... 120)
H/mm?; npeaen BbIHOCAUBOCTH npu kpyueHud 7_; — (0,5...0,58)o_;; mna 40X
7_;~0,56:850 = 476 MIla;

G, U T, — aMILUIUTYAHbIE 3HAUEHUS HANpsKeHui 6, = Mxyy/ W, T,
G H T, — CPEAHUE HATIPSUKEHAS TUKIA (G — 0, T,— T,);

£s U & — MacwTabHble KOX(PPUUHEHTHI JUAMETpA Bajla, 3aBUCALLUE OT BUJIA HArpy-
KeHHA v anaMeTtpa Baja (tabm. 5.2):

Mpp2 Wy,

Tabmuua 5.2
3Havenna macmrabnoro KodyppuuHeHTAa £, HIH &7

HvameTp Baaa, MM
Bua narpyskeHus v MaTtepualn 20 30 10 50 70 100 T 200
Harub ana yraepoauctoii cranu| 092 | 088 | 0,85 | 081 | 076 | 0.70 | 0,61
H3rud ana aerupoBaHHON CTAMN U
KDYUEHHE JA BEEX CTANEH 0,83 1077107310770 0,65 0,59 | 0,52

— 114 yqyactka ana d = 50 MM ¢O WnMOHOYHBIM NMa3oM npruHuMaeM &~ 0,81; &= 0,70;
— s yuactka Bana d = 40 MM ¢ ranrensio npuHumaem &£,= 0,85; £,= 0.73;

We U Wy — KOI(PGUUUEHTDl BAMAHUA CPEAHErO HAMPAXKEHUS LMKIA HA YCTANOCTHYIO
TIPOYHOCTB, 3aBUCAT OT THTA ¢Tamy (Tadm. 5.3):

Tabnuua 5.3
Ko dpuureHThI BAMSHHSA CPEIHET0 HANIPSKEHHA Wy H Y,

Crann KoadhduuneHts!
ks W+
VTnepoauCTei¢ MATKUE 0,15 0,05
CpeaHeyrnepoaucTbie 0,20 0,10
JlerupoBaHHEI¢ 0,25 0,15

U CpeaneyTaepoancToi cramu 40X npumem = 0,20, w,=0,10;
Bs v B — KO3 DDUIUEHTHI, YUUTHIBAIOIINE IIEPOXOBATOCTD MOBEPXHOCTH (Tadn. 5.4):

Tabouua 5.4
Koyddrumentn fiz v f;, yIMTBHIBALIHE IEPOXOBATOCTh MOBEPXHOCTH

MexaHuueckas [MepoxosaTocTh . ipu o, MIa . npu o, Mlla
obpabortka R, Mxu < 700 > 700 < 700 > 700
Hlnudoranue ToHkoe ao 0,2 1 1 | ]
Ob6taunBanne Toukoe| 0,2...0.8 0,99.0,93 | 099,091 | 099.09 | 099.0,95
L nudosanue yncrosoe| 0,8...1,6 0,93,.0,89 0,9..0,86 0,96..0,94 | 0,95.092
O6TauuBaHue uMcTtosoe| 1,6...3.2 0,89..0.80 | 0.86.0,82 | 094.092 | 092.0,89

— ang y4dactka Bana d = 50 MM CO WMOHOYHBIM MA30M MOCHE YHCTOBOrO 0OTa4yHBa-

Hust Ha R,2.5 npumem f,= 0.82; #,=0.89;
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— JUTA IUEHKHU € FalTeNbIo 1ociie ToHkoro ooraunsanus Ha R,0,125 npumewm f,= 0,91;
p—=0,95.

kgw k; — ko> PUIIMEHTH KOHIIEHTPAIIMY HANPSHKEHWA NMPU U3ru0e W KPYUCHUH, YUH-
THIBAIOIINE TAJTEIH, IIMOHOYHBIE KAaHABKH, MPECCOBBIC MOCAKH U Pe3bdy, omnpese-
asatoTes u3 Tadbnuiet (Tabn. 5.2);

Tabnuua 5.2
Ko3dPpunuuenrsr kKoHueHTpALMH HANIPsUKeHui K, 1 k,
ks | k. MOMEHTBI COMPOTHRICHIS
2
Konueunrparop op, H/mm Dcku3 W W, um®
<700/=1000 | <700{>1000
rid=0,02]250]350]180]210 e =
Cantens  0,06| 1,85 | 2,00 | 1,40 | 1,53 F R ’ff— L
(D/d=125.2) 0,10| 1,60 | 1,64 | 1,25 | 1,35 32 16
[Tonepeunoe : e 3 3
omeperie | 1,90 | 2,00 | 1,75 | 2,00 %? %HI, T i | B 8
ald =0,05 ...0,25 av 11| 32 d l6 = d
rid=0,02]1,50|2,35| 1,40 | 1,70 ~] 7 il al’
Bermoara (£=r) 0,06 1,80 | 2,00 | 1,35 | 1,65 T —
0,10 1,70 | 1,85 | 1,25 | 1,30 32 16
o — ml’ bd—1y | =l b{d—i1)’
— 1,75 12,00 | 1,50 | 1,90 32 2% 16 2d
L mwner mpAaMOGOYHBIE ” "
£ =1,25nérxoii cepin md” /°
£=1,205 cpes. cepu 1,60 | 1,75 (2,45 | 2,80 53 f?
£=1.265 nérkoii cepim
HInuien 3 13
ssosbBenTHBIE] 160 | 1,75 | 1,50 | 1,60 Ll L
W BaJIbI-IIECTEPHH [ 32 16
al’ at’
Butku uepsska | 2,30 | 2,50 | 1,70 | 1,90 — —_
32 16
3 3
Pesvba | 18 | 24 | 12 | 1.5 M =
32 16

IlpeccoBas mocaaxa | 2,4 | 36 | 1.8 | 2.5
Mpumevanne. [Npn HaMTUYHK HECKOABKUX KOHLEHTPATOPOB HATPSKCHHI B OAHOM CCUCHHH
B PactET NPHHUMACTCS TOT, Y KOTOPOro KO3(hHUIIHEHT KOHIIEHTPAIMH HAHOOIbIITHI,

— JUTA MIMOHOYHOTO Ta3a TiyOouHo# £ = 5 MM U mmpuHoi b = 16 MM, moa 3y0uarsiM
kojaecoM d = 50 MM u Mpyzr= 33565 Hvmm npumem: W = ad’/32 — bt(d—t)2/2d =
— 10646 MM’, ©, = Myz/W =33565/10646 = 3,15 MIla; Mgp = 105000 Hum,
W,=ad’/16 — bi(d—ty/2d = 22911 mm’, T,— Mpp/2 W,=105000/2-22911 = 2,29 MITa.
ITo Tabmumue 5.2 naxomum k= 1,875; k.= 1,70;

— gns ranrend r6 Ha guamerpe d = 40 mvm u My = 46400 Hvm npumem:
W = rd’/32 = 3,14-40°/32 = 6280 mm’, ©, = Mysz/W = 46400/6280 = 7.4 MIla;
Mygp = 105000 Hvmm, W= nd’/16 = 3,14-40°/16 = 12560 mm’, T,= Mppl2W, =
=105000/12560 = 8,5 MIla. /s r/d =0,15 no Tab. 5.2 mpumem k= 1,62; k.= 1,30;
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[To noyueHHBIM JAHHBIM BRIYHCIAEM KOduienTs 3amnaca:
— ans ydacTtka Bana d = 50 MM CO LLNMOHOYHBIM MA30M:

B c, B 365 B _
"~ o ~1.875 3,15 = 41.04;
% t+w o, ———+0,2:0
&P, 0,81-0,82
T, 476
n, = = - =72,13;
kT, +y. T, 72,29 +0.1-35
g.p. 0,7-0,89
N, 41,07-72,13

nE—mt =T 3567 5> [n]=4.
S+l 41042 +7213°

— IJ1S LICHKU ¢ TaJTelbI);

B G B 365 o
T % o ~T1.62-19 =917,
——4+y o6, ——+02:0
e . 0.85-0.91
no= = ——— 5476 — 28.36;
Bela py g 2202 10185
e B. 0,73-0.95
nn 9.17-28.36

n= = =8,72>[n]=4.

P 4n? 49,177 428362

Buaym, uto st 000MX OMacHBIX cedeHunil KoappHuIlneHTH 3anaca 3HAUHTEIIBHO
ooabiue, yeM tpedyemblie ([17] = 4) ana obecneueHUs U NPOYHOCTH K KECTKOCTHU.

AHATOTHIHBEIM 00pa3oM MOTYT OBITh TMPOBEPEHBI OMACHBIE CEUEHUS BalOB C
JIOOBIMY KOHCTPYKTUBHBIMU JJIEMEHTAMH.

Ecau xoxdpdunmenT 3anaca okasbBacTCsa MCHbIIC TPEOYEMOro, TO CONPOTHRIIC-
HHE YCTAIOCTH MOMKHO CYHIECTBEHHO MOBBICHUTE, MPUMEHHB MOBEPXHOCTHOE YIIPOU-
HEHWE. a30THPOBAHKE, TIOBEPXHOCTHYIO 3aKAJIKYy TOKAMH BBICOKOH 4acTOTHI, Apode-
CTPYHHBIH HAKIET, OOKATKY PONMHKAMH H T.1I. [IpHd 3TOM MOKHO MOTYIUTh YBETHUE-
HUE TIpe/ienia BerHocuBocTH 10 50 % w Goiee.

KoHTpoJIbHBIE BONIPOCHI

C kaxo# LeNbl0 NPOBOANTCA PacuéT BaaORB”?

Ha xakom 3Tarie mpoeKTHpOBaHHS MPOBOIUTCS MPEABAPUTETBHBIH pacuéT BaIoB”?

Kax BemosHsieTest pacuér Baia, €CjM OH HATPYXKEH CHIIAMH, PACIIOJIOKEHHBIMH B
Pa3HbIX 10CKOCTAX?

Ha xakom 3Tarme nmpoeKTHPOBaHHA BBHITTOHACTCSA YTOUHEHHBIH pacuéT BaioB?

Ha xakom »Tarne 1 ¢ Kako# MeTbIO BBITIOTHAETCS TIPOBEPOUHBIN pacuér BajoB?

Kax B pacuére yuuThiBAIOTCA KOMPPUUMEHTHI KOHIEHTPALIMM HANPSLKCH KA ?

KaxkuMu MepaMi MOKHO TIOBBICHTH COTIPOTHBIICHHE BAIOB YCTATOCTH !
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6. Pacuét u npoekTHpOBaHHE ONMOP BAJIOB

OﬂOpaM[/l BaJIOB TPAHCHOPTHBLIX IIPHBOAOB MPAKTHYCCKKW BCCTOAa CIIYIKAT I1OA-
IMATTHAKHA CKOJIBKEHHS JTHOO NMOOUIUITHHKHA Ka4UCHHA.

6.1. Pacuét n BpI0Op MOAIMHITHNKOB CKOJIbKeHHSI

[ToAmMMHUKK CKOJIbKEHHS, TIOMHUMO CBOMX creruduueckux obracTteil npume-
HEeHHUA (pa3bEMHBIE OMOPHI, 0CO00 TAKEINbIE BaJibl, OOJIbIIME BUOPALMM U yAApHl, Ma-
Jble radapuThl, 0c0O00 TOYHOTO IMOBOPOTA, BBICOKMX YACTOT BPAILCHHSA), MPUMEHSI-
IOTCS1 BO BCIIOMOTaTEIbHBIX THXOXOJAHBIX MajJ0OTBETCTBEHHBIX MEXaHHU3MAaX.

McxonHpIiMu JaHHBIMU 11 TPOSKTUPOBAHMS OTOP CKOJBKEHHS SIBJISIOTCS Ha-
rpy3Ka Ha OMOPY, YacTOTa BPAIEHUS Bajia, AUAMETP angbl, YCIOBUSA dKCIUTYaTaAITHN
[1,7,8,9, 12, 34].

B 3aBucHMOCTH OT XapakTepa peakiui onopbl MPUMEHSIOT Pa3IHYHbIE KOHCT-
PYKTHBHBIE CXEMbI TTOIITUITHUKOB CKOJIb)KeHUs (puc. 6.1).

A =
" 24 [oduwntuK 65

PaguansHoly Hazpy3Ky

Pl ‘ V4l (Ges ocebou
puxcayuy fanal

lTodwiindux aasa
pacduanbHol Hazplyxy

fpuxcupyem ban
6 acefiom Hanpabneru!

NN llodwunHuk
R A ang

paguansHoL

U ocebou

Hazpy3oK

Puc. 6.1. KOHCTpYKTHUBHBIE CXEMBI MOJLIMITHHUKOB CKOJIBKEHU
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PacemoTpum pacuét noammMnuuKa CKobkKeHus (puc. 6.2) nis Baja YepBAYHOrO
KoJieca peoykropa [20].

Yephadqril T
pedykmop &P == I
C ROGWUIHUKOM
CKO/Tb X EHUA ,

Ha bany koneca ~

B

o

Puc. 6.2. TlogmMmHUK CKONBKEHHS B PEOyKTOpe

Panuansnas Harpyska Ha noammnuuk F, = 11 KH, ocepas F, = 4,4 KH, nua-
metp mandusl Bana d = 80 MM, yactoTta Bpamenus # = 115 o6/mMuH.

[IpeosapumesbHo GbIYUCTUM CKOPOCb CKOIbICEHUS

V=dnan/60=0,580-3,14-115/60 = 0,48 m/c.

Ipunumaem wupuny exnaoviuea by = 0,8-d = 0,8-80 = 64 MM, yuutsiBas Hau-
yre (acok, MpUHUMaeM padouyro MUPUHY BKIaaeima b = 60 M.

Cpeonee oasnenue Ha pabouyt0 MOBEPXHOCTh BKJIA IbIILIA

p = F,/(d'b) = 11-10/(80-60) = 2.3 MITa.

[Tpoussenenue namnenus Ha ckopocts pV =2.3-0,48 = 1,1 MIla-m/c.

Buioupaem mamepuan ons exiadeiuia (tadn. 6.1) Cnegyer CTpeMHUTbCA MO BO3-
MOKHOCTH TPUMEHATH YYTyH, a Ul CKOPOCTHBIX BaJOB NPH HEOOXOAUMOCTH —
Opon3y. Jlns yMmeHbImIeHHS W3HOCA Baja YyTYH BBHIOMPAIOT ¢ TBEPAOCTHIO MEHBIIIE,
yeM y Baja.

YuutsiBas UCXOAHBIE JAHHBIE, BhIOMpaeM Ui BKiaabima uyryH AYC— 1, ans
Kotoporo npu V' = 2 M/c n0myckaeMoe KOHTAKTHOE JABJICHHUE [p] U MPOU3BEICHHE
[pV] paBubI cootBeTcTBeHHO: [p] = 0,05 MIla; [pV]=0,1 Mlla-m/c.
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Haxoouat donycraemoe npousgeoenue [pV)], uatepnonupys TabnuuHble 1aHHbIE,
ansa ckopoctu V = 0,48 m/c nonyuaem [pV] = 1,54 Mlla-m/c, Toraa aonyckaemoe
nasnenne [p] = [pV])/V =1,54/0,48 = 3,2 MIlla.

Darmuyecroe oasiaenue (2,3 MIa) u nponsseaenne nasieHus Ha ckopocts (1,1
MIla-m/¢c) MeHBIIE COOTBETCTBYIOIINX AOTYCKAEMBIX BEIMYWH. YCI0BHE TTPOYHOCTH
BbITIOJIHAETCSA.

Ocesasn cuia Fy = 4,4 KH BocnpMHUMaETCa TOPLOBOH NMOBEPXHOCTHI) BKIAAbi-
wa. [puanmaem TonmumHy Brkmageima § = 0,034 + (1..3) mm = 0,03-80 +2,6 = 5 mm.

Tabnwvua 6.1
YyryHnl A BRAAAbINIEH NOAINHNHHKOB CKOJIbKeHHUs]
Mapka uyryna | Teépnocts, HB | V, m/c [p]. MI1a [pV], MITa-m/c

, 2 0,05 0,1

f, ‘_ A Al
AYC-1 180...240 0.2 9 18
, 3 0,1 0,3

i E] )
AYUC-2 190...229 0.75 6.0 45
, 3 0,1 0,3

18788 E] 3
AYC-3 160...190 0.75 6 45
. 5 0,5 2,5

4 _ 4 k]
AUB-1 210...260 : 12 12
5 0,5 2,5

4 _ 4 k]
AUB-2 167...197 : 12 12

BbpoHibl AnA BRAAABINIEH NOANIMNHUKOB CKObKEHHs
Mapka OpoH3bI 3aroToBka [p], MIla [pV], MIla-m/c

bpO3I5C5 OTnuekn 6 10
bpOd 6,50-0,15 OTnuBkn 15 15
hpADK3! IIpyTOK, NOKOB., OTJIMB. 20 12
hpA 10K 3My2 TIpyToK, nokoBKa 20 15
bpAXKC7-1 5-1,5 OTnuBKH 8 12

Paccaumaesm neobxo0umsle pazmepsi 6RIA0bIUIA.
— BbicoTa Oyptuka H=128+ (3.5 Mm= 1,25+ 4 =10 mm;
— Hapy»kHbid auametp Oyptuka D =d + 2H = 80 + 2-10 = 100 mm;
— BHYTPEHHHWH IWAMETDP KOJBUEBOH TOPLOBOW MOBEPXHOCTH BKIIAMBIWIA ¢ YYETOM pa-
anycarantend p=2mm: dp=d+2p=80+22=284 mm;
— MJIOLLAAb ONOPHOIi MOBEPXHOCTH TOPLA:
Ap=0251(D*—dy®) = 0.25-3,14(100 — 84%) = 2300 mm*;
— NPUBEAEHHDBIN PAAUYC TOPUOBOH NOBEPXHOCTH:
R,, = 0.33(D’—d’y(D*—dy’) =0,33(100'—847)/(100°—84%) = 45 mm.
Cpeonee dasieiie Ha TakoH niowaam pr=F/Ar=4 4-1 0%/2300= 1,92 MTTa.
CrRopocms Ccrotbicenist Ha TPUBSAEHHOM PaJUYCE:
Ve = R,yyn/30 = 3,14-45-115 = 0,54 m/c.
Tpoussedenue oasaenus na cropocme pVy=1,92-0,54 = 1,04 Mlla-m/c.
Jlonycraemoe npouseederie Takke HaAXOAUM WHTEPNOAUPYA TaOMMUHbIE AaH-
Heie: mpu Vp = 0,54 m/c monmyckaemoe npoussencuane [ply] = 1,48 Mlla-m/c. Toraa
JIONyCKaeMoOe KOHTaKTHOe JiaBjieHne Ha Topue [p] = [pVr])/Vy=1,48/0,54 =2,74 MITa.
Buaum, uto ans TOpUOBOH NOBEPXHOCTH BKAAAbILLIA (PAKTUUECKOE AABNECHUE
(1,92 MITa) v npousseaenne nasneHud Ha ckopocTs (1,04 Mlla-m/c) MeHbe cooT-
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BETCTBYIOIINX JOMYCKAEMBIX BEITHUWH. Y CJTIOBHS TIPOYHOCTH M TI0O KOHTAKTHOMY JaB-
JIEHUIO M 110 IPOU3BE/IEHUIO BbITOJIHSIIOTCS.

[Ipy mpoeKTHUPOBAHUM MOJIIMIHUKOBOIO y3/1a CKOJILKCHHA CICAYET YYMUThI-
BaTh, UTO TOCAJKH BKJIAABIIA B KOPMYC Ha3zHAYalOTCsA ¢ Harsarom: H7/p6; HS/n7,
H9/s8, a conpsbkeHHe BKIaAbIIIA C BAJIOM — ¢ 3a30pom: HS/fS; HI/19.

JInsi TIpeIoTBpAlIeHs] TTPOBOPAYMBAHUSA BKJIAJBINA CTaBAT 3aKPETHTENHHYIO
BTYJAKY wiu wtudt auamerpom d; = 0,2d v jymnoii I = 0,3d (puc.6.3).

HE
N

JakpenumensHoy bmynkod  Wmu@mor N

Puc. 6.3. CnocoObl pukcammy BKIaapiiia B KOPIyce

Jnamerp OONTOB MM WINMWICK, KPEMALUIMX KPBIIKY MOAMIAITHAKOBOTO Y374
d, = 0,3d, no ne menee M1() Bo nzdexxaHue MOBPEXACHHUS Pe3bObI IPHU HEPETYIUPYe-
MO 3aTSAKKE.

6.2. PacuéT 1 BHIOOD MOAMUITHUKOB KAaYeHHUSs.
OceBble noamunuuku npusoaa EUK

[ToaqmMnHUKN KauyeHUs PACCUMTHIBAIOTCSA TOT/A, KOTAAa PACCUMTAHbl CHIIBI BO
BCEX 3aLEIMJIEHUAX, H3BECTHbI BCE MOMEHTHI, JCUCTBYIOLIME HA Bajax, HAMEUYEHBI
MeCTa pa3MEIICHNs OTOP BAJIOB M OMPEICNICHBI PEaKIMK Onop. DTH peakuuu (paam-
anbHas F, u oceBast F, COCTABIAIONIME), a TAKIKE CPOK CIIYKOBI PEAYKTOPA SBJISIOTCA
UCXO/HBIMM JaHHBIMH 711 pacuéra NMOJIIUNHUKOB. B pe3ynerare pacuéra BbIOUpa-
IOTCSl KOHKPETHBIE THITOpa3Mephl ("HoMepa'") MOAIMITHAKOB.

[Ipn npoekTpoBaHWUU MOJUIMITHUKOBOTO Y3Jila PEKOMEHIYETCS MPUICPKUBATH-
¢4 CIEAYIOLEH METOIMKH BIOOpa MOAIMIHUKOB [44].

[Ipedsapumenvno eulOupalom mun ROOWUNHUKA, 3HAST CHJIBI, IEHCTBYIONIME Ha
OMopy, U MO PacCUUTAHHOMY JMAMETPY Baja HA3HAUAIOT €ro KOHKPETHbIA TUMOpa3-
mep. [lpwm 3ToM ecru:

F,>> F,u F,~ (0, To npuHUMaeTCsa paaudaibHblii NOAIINUITHHK;

F, > F, u F,> 0, To npuHuMaeTca paaualibHO-YNOPHbIA MOAIIUMHUK;

F,< F,u F, >0, TO NpMHUMAETCS YIOPHO-PAAMAIIbHBIN NMOAIIUITHUK,

F,<< F,n F,~ 0, TO npuHUMAETCS YIOPHBIA NOAIIMITHUK B COYETAHUM C PaAJIK-
albHBIM U1 00ECIEeYEHUS ICHTPUPOBAHUSA B PaaualbHOM HAMPABJICHUH.

H3 kamanoea Haxooumcs 2py3ono0vémHocms THHaMAYeckas C W cTaTHdeckas
Cy s BBIOPAHHOTO TOJIITHTITHUKA.

Omunocumenvnas 0cesas HAzpy3kd pacCYUTHIBACTCA LA KaKA0ro MOAIIUNHUKA
FolCo.
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Paccuumsteaemcost srkaueaiietMHAast OUIAMUYCCRAS Haepysrd:
— AJIA pagvanbHBIX, paaHanbHO-YTIOPHBIX H YNIOPHO-PpAAHABbHBIX MOAIIHITHHKOB
P;, = (I/XF,+ YF,,)K,;R'T .

— 4J14 YIIOPHLBIX MNOAUIKMIIHUKOB

P=F,K; K,
rae V' — kosdduuneHT BpalllgHus OTHOCHUTENBLHOTO BeKTOpa Harpyzku (V=1 mnpu

BpALLUEHHU BHYTPEHHEro koabla, V' =1,2 npo BpalleHUU HAPYKHOTO KOJbLA);

X, Y — ko3 prunenTsl pagnanbHOW W OCEBOH HArpy30K, 3aBUCALIME OT THMA MOJI-

IIIMMHUKA (ONpeAeNnaTCs 1o crnpaBouHol Tadauie 6.2);

Tabnuua 6.2

Koy duunenrn! (X,Y) paananbHoii n ocesoii Harpy3sok
AJISE Pa3JIHMHBIX THIIOB NMOJMHIIHHKOB

IToaUNEUKY OAHOpsS AHbIE

Buz nogwmnHuka FJCy e F,/(V'-F)<e F,/(V'-F)>e

X Y X Y

0,014 0,19 2,3

0,028 0,22 1,99

0,056 0,26 1,71

Hapukosbii 0‘,084 0,28 1,55

P 0,110 0,30 1 0 0,56 1,45

0,170 0,34 1,31

0,280 0,38 1,15

0,420 0.42 1,04

0,560 0,44 1,00

0,014 0,30 1,81

0,029 0,34 1,62

0,057 0,37 1,46

24 0,086 0,41 1,34

’E ‘—l 0,110 0,45 1 0 0,45 122

£ = 0,170 0,48 1,13

= 0,290 0,52 1,04

Z‘ 0,430 0,54 1,01

= 0,570 0,54 1,00

= 0,015 0,38 1,47

S 0,029 0,40 1,40

= 0,058 0,43 1,30

’E % 0,087 0,46 1,23

@ n 0,120 | 047 I 0 0,44 1,19

5:.‘ (S 0,170 0,50 1,12

s 0,290 0,55 1,02

= 0440 | 056 1,00

0,580 0,56 1,00

o =26° 0,68 041 0,87

g =306° 0,95 1 0 0,37 0,66

a=40° 1,14 0,35 0,57
HlapukoBblii chepuy. ABYXPsAHBII 1.5tga | 0 0,40 0,4crga
POIMKOBEIT KOHUY. OXHOPSAHBIIN 1.5tga 1 0 0,40 0,4crga.
Ponukosblit cepuy. ABYXpAAHbIH 1,5tga | 045ctga| 070 |0.,67ciga

ITIpuMeuaHHe. @ — YO/ HAKIOHA JOPOKEK KaueHUs
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F., F, — paamajibHas v ocesasl CWiibl, ACHCTBYIOILME HA onopy. TIpu pacuere F, He-
00X0UMO YUUTBHIBATH BEJIMYUHY OCEBOH COCTABNAIOWIECH F iy, BO3HUKAIOLICH B pa-
JUATBHO-YTIOPHOM TIOATIATTHWKE TIPH NeHCTBMH Ha HET0 pPaJuaTbHON CHITHI.
Fonin = € F, 115 11APUKOBBIX NOMIIMNIHUKOB U Fy= 0,83e-F, 1151 PONMKOBBIX 1101~
IIATTHIKOB. 37IeCh € — MapaMeTp OCeBOT0 HATPYKEHUS, YCTAHABIMBAFOTITHH KOppers-
LMK MEXK/1Y OCEBOUM U PAJIMAJIILHOH HArPy3Kamu,
K; — xooxdduument 6e3omacnocTd (AMHaMHUYCCKHA KOYDPHUUMEHT), YUUTLIBAIOLIHIA
BITMSTHHE JMHAMHUYECKWX YCJTOBHH palboThl, XapaKTepHBIX T JAHHOW MalTHHBI, Ha
JOJrOBEUHOCTh noaiunHuka. K; = 1 npu cnokoiHOH Harpy3ke 0€3 TOJUKOB,
K; = 1,2 npu nérkux TOT4KaXx M HeOONBIIMX KpPaTKOBPEMCHHBIX MNEperpyskax;
K; = 1,8 nipu yMepeHHBIX TOTYKAX W CPEJIHUX KPATKOBPEMEHHBIX TIEPETPY3Kax;
K; = 2.5 npu 3HaYMTENbHBIX TOJYKAX H /IBYKPATHBIX NEPErpy3Kax;
K; = 3.5 npu cuUnbHBIX YJapaxX W TPOCKPATHBIX MEPErpy3Kax.
Ky — xoxddunuenT, yuuTHBAIOMIMK BIWAHUE TEMIEPATYPHOTO pexuMa padoThl
DOALIMITHUKA Ha ero aoaroseunocts. Ilpu T'< 100 °C Ky =1.

Paccaumuieaemcs 001206e4110CMb NOOMUNIUKOG 6 4OCAX!

Ly, pace = (C/P,Y-10°/60n,

rjae p =3 IS MAPUKOBBIX TIOJITUITHUKOB, p = 3.3 /U9 POJTMKOBBIX MTOIITATIHUKOB, H
— 4aCTOTA BPALUCHHS BPALLAIOIIErOCs KOJIbIIA,

Boryucasemes 3a0anHas O0A206e4HOCHb PADOmMbl MEXAHUIMA

Ly sa0 = T-365 K9 24 K yen -60 ‘R,

rae T — 3aj1adHas uimM M3BECTHAS M3 pacuéra nepe/iay JA0JroBeYHOCTh padoThl MeXa-
HU3Ma, JIET.
Ecan Ly pace = Li sa0 , TO IPEABAPUTENLHO BbIOPAHHbIH MOAIIMIHUK IPHTOAEH.
Ecmvt Ly pacy < Ly a9, TOTKEH OBITE BEIOPAH NMOJIITAITHUK DOITEE THKEITON CEPHN.
Ecmwv Ly paey™>> Ly 300, TO HEOOXOMMO BHIOPATH MOMIMITHUAK OOJIEE JIETKOH CEPHN WITH
M3MCHUTH MATCpHal Baaad Ha 0ojee MPOYHbIA (4T0OBl YMEHBIIUTL JHAMETD Baja).

Eciiv B 0/1HOH ONOpe yCTAHABIMBASTCA JIBA O/IMHAKOBBIX PAJIMAJIBHBIX WJIH pa-
JAUANIbHO-YNOPHBIX (YIOPHO-PAAHATIbHBIX) MOAIIUIHUKA, TO 3TY Mapy MOJIIMIHUKOR
paccMaTpHMBalOT Kak OOWH ABYXPAIHBIN MOIIIATTHUK.

Torpa:

— OpU PacyCTE IKBUBANCHTHON HArpy3kd 3HaucHus koddduimentos X u ¥ npunu-
MAaroTCA, Kak A1 ABYXPSAAHBIX MOAMWMUITHUKOB,

— TIPH PacyeTe HOMWHAIBHOW JIONTOBEYHOCTH VUMTHIBACTCS AMHAMHYECKAs TPY30-
NOALEMHOCTL KOMIIEKTA M3 ABYX MOALUMIMHUKOB: WAPUKOBBIX Copm — 1,625C;
pomukoBbIX Cgh=1,714C.

PaccMoTprM pacuér v BEIOOP NOJIIMITHUKOB BEJVIIETO BAJIA MYJIBTHILIHKATOPA
LUK npuBOja reHEpaTopa CUCTEMbI DIICKTPOCHAOXKCHUS BaroHa OT CPEJHEH 4acTu
ocH (puc. 6.4).

TTpuB0o CMOHTHPOBAH HA KOJNECHOMN ocu Tenexku KB3-I[HHH. Mynsrunnvka-
TOp MUMEeT TIOBBIMIAIOMIYI0 KOHHUeckyio Tiepegauy Uy, = 2.8. Cpegnuli nenurens-
HBlH auamerp kosieca dy = 340 mm. /lumerp Bana uis ocajiku nouMnHuKos 220
MM. TpeOyemblii npoder Baroua A0 KanpeMoHTa 3a1aéTca, KaK Lypes — 3 ML KM, 4TO
MpH OuaMeTpe kKomeca dy,; = 950 Mm cootBercTtByeT 1,01 -10° 000pOTOB KONECHOM
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napsl. ['eneparop noskeH BeipadaTbiBaTh MOMHOCTH N,. = 38,4 kBT npu ckopocTn
BaroHa V.., = 45 xm/u =125 m/c [31].

T8 KoHuseckul
§ S NS ﬂE'ﬁ_l,/K/ﬂ[?p
S URE mymsmunmukamop)
NN A V57 r: i‘\ : [U/(
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Puc. 6.4. Mynsturmukarop LUK u cxema Bania

Lpeosapumenvho paccaumaem OUHAMUYECKUE NApamMempul, KOTOPBIC MOCIYKAT
HWCXOJHBIMH JTaHHBIMH IS BEIOOpa M pacdéTa MOAITHITHHKOB:
— MOIIHOCTb HA BEAYILEM KOJIECE C YUETOM MOTEPh B KOHUYECKOM nepejiaue (nmpumMem
1o Tabu. 2.7 KITJ #xon = 0.95) Ni= N,en/Nion= 38,4/0,95 = 40,42 = 40,5 kBr;
— 4acTOTa BPAIEHUs OCH NMPU CKOPOCTH BaroHa Vg, =45 km/u
W7 =2V ool ian = 26,3 ¢
— BpalaronIrii MOMEHT Ha BeIylIleM KOHHUECKOM KoJlece
M;= Nj/w;=40500/26,3 = 1539 Hwm;
— OKpY’KHas cuia B 3auemncHun F, =2 M;/d; = 2-1539/0,34 = 9052 H; nanpasnena
MEepPIEeHINKYIIPHO TUIOCKOCTH PHCYHKA Ha pacuéTHOH cxeme;,
— YIoJ1 IGNTUTEILHOIO KOHYCA BEJIYLIErO KoJieca
01 = arclg(Z/Z;) = arctg(Ugen) = arctg(2,8) = 70°;
— paauajbHas CHIIa B 3alleTNIEHHH
F,;=F; tga coso;=9052- 1g20°cos70° = 1114 H;
— oceBas cuna Ha konece Fy= Frigo-sind;=9052-1g20°sin70° = 3063 H.
Peaxyuu onop eana HaligéM 1o IEWCTBYIOMIAM B 3aIETIIICHHH CHIIAM, C YIETOM
paccTosHus Mexay onopamu Iy = 95mm; [, = 175mm (puc. 6.4).
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C yuéTom peBepCHBHOTO XapakTepa padoTel MPUBOAA TUTAHHPYEM CXEMY YCTa-
HOBKH MOJILIMTTHUKOB BPAcCMop TaK, YTO BCS OCeBasi Harpyska OyAeT BOCIPHHUMAThCA
aubo onopoit 4, nubo onopoil B, B 3aBUCHMOCTU OT HANpaBJICHUA ABUKCHHUS BaroHa.
CocTaBisis ypaBHEHHE PABHOBECHA CHI MO OCH KONECHOHW Napsl, TOIyJaem
Fa(A): Fl o= 3,063 KH; Fa(A): - Fa(B)-

CocTaBnas ypaBHEHUA PABHOBECHA MOMEHTOB OTHOCHTENBHO TOUKH 5, HAWAEM
OONBIIYIO W3 paaualibHBIX peakimii onop — B onope A, 6iukHEH K MIOCKOCTH KOHH-
YECKOro KoJigca;

Frny= (Froonly+ Forond/2)(L+HL) = (1,114-17543,063-170)/(95+175) = 2,65 KH.

C yuéToM paccUMTaHHBIX PeaklUi OTop U XapakTepa padoThl MPHUBOAA 1E1ECO-
00pa3HO NPUMEHUThL PAAHATIBHO-YNOPHbIE KOHUUECKHE POJIUKOBBIE MOALLIWMHMKH.
Takne moAWMMHAKKY KaK pa3 PEKOMEHOOBAHO NMPHMEHATH B HKECTKHX ABYXOMOPHBIX
Banax [8]. Ounu 3¢hdhekTMBHO BOCMPUHUMAKOT OJIHOBPEMEHHO AEHCTBYIOUIHE pPasu-
a/lbHbIE W OCEBbIE HArPY3KH, AONMYCKAIOT Pa3ae/ibHbld MOHTAX KOJEL NpH cOOpKe U B
IKCTUTYATAUNH, 4TO YAOOHO A/1d PEMOHTA W OOCIY)KWBAHWA MPHBOJA TEHEPATOPA.
IMTprcnocoOaeHsb! 115 YCTAHOBKK Bpacnop — Mo OJHOMY MOAIIUITHUKY B KAXKI0H Omo-
pe ¢ OOpaTHBLIM PACNONOKEHUEM, KaK H TPEOYETCA B HALLEM CyYae.

Beihupacym nna nocapouHoro auametpa 220 mm u3 tabnuuer 6.6 mOAIKMIHUK
WMpoKoil cepuu 2007144, ¢ HapykHbIM AuaMeTpoM 340 MM, AMHAMUYECKOH rpy30-
noabémHOCcThO € = 670 KH u yrnowm konyca ponukos 13°.

Paccuumuicaem skeusaiienmiyio ounamuyeckyio naepysky P,, neficTyomyo Ha
TaKOA NOAWMIHUK B MyabTunaukarope UK. P= (V- X-FyatY-Fya) K5 Kr.

3nech KO PpPULMEHT BpalEHNs OTHOCHTENBHOTO BeKTOpa Harpysku V =1, mo-
CKONIbKY BpaIiaercsi BHyTpeHHee KoJblo, Ko3hGhuiueHT 0e30MacHOCTH MpPHUMEM B
NPEANQI0KEHNH CHABHBIX YAAPOB H TPOSKPATHBIX NEPErPY30K, KOTOPbIE MOTYT BO3-
HWKHYTH B HEINTATHBIX CHTYalHAX B MOABMKHOM coctaBe Kj = 3.5; xkoxddrumnent
TemnepatrypHoro pexuma padotel Kr=1 npu T'< 100 °C.

Koxdduumentsl X u ¥ Haxoaum no tabmuie 6.2 ¢ yuéToM nmapaMerpa 0CeBOro
HArpy »KeHHUs, KOTOPbIH A1 POJHKOBLIX KOHUUECKUX OJHOPAAHBIX NOALIWNHUKOB pa-
BeH e =1.51ga = 1,51¢g13° = 0,346. B nawem cnyuae Fua/(VFyn) = 3,063/2,65 =
= 1,1558 > e, noatomy X=0,40,a Y=0,4ctga=0,4-433=1,732.

Toraa skBUBanNEHTHAs AMHAMUYECKAs Harpyska noawuvnHuka P= (1-0,40-2,65+
+1,732:3,063) - 3,5-1 =22,28 KH.

Boeraucisieym pacuemuyio 0oa206e4it0ChHs BBIOPAaHHOTO MOALUUITHUKA NPy padoTe
B MyJbTUIIMKaTOpe £ /K

Lyoen = (C/ P,Y10° = (670/22,28)*10° = 75,5-10” oBopoTos.

3To 3HauMTenbHO Oosblue, uem TpebyeMas AONroBeHHOCTb Lypes = 1,01 10’
000pOTOB, MO3TOMY BBIOpAHHBIH MOAWMNHKUK 2007 /44 MOXKHO Ha3Ha4daTh ANA HC-
NoJb30BaHKA B MyJibTUNNMKaTope /1 (/K npuBoaa snekTporeHepaTopa.

Huxxe npupeaeHnl Tabnuubl ¢ mapameTpamMu HauboNee 4acTo UCMOAb3YEMbIX
MOAWMNHUKOB [32]: WapWuKoBbIE paananbHbie ogHopAaaHble (Tabn.6.3); wapuKoBbe
paauaibHO-YNOpHble OdHOpAaHbIe (Tabn. 6.4);, ponukoBeie paauanbHbie (Taba. 6.5);
POJUKOBbIE KOHUYECKUE OAHOPAAHbIE (Ta0. 6.6), lWAPUKOBLIE YIIOPHbIE (MOANATHU-
kW) (Tabm. 6.7).
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Tabnuoa 6.3

TMogmunHUKH MapHKoBLI€ padva/JibHbIE OAHOPAAHLIE,

I'OCT 8338-75, ocHOBHb!

1€ pa3Mepbl, MM
a

R g
[ q Nz, ies
Nliss
oo ot ggbidllgs
d D B R O6o3Hauenne C. xH |Cp xH d“.’ D.. a
min | max
20 | 32 | 7 | 05 | 1000804 270 | 1,50 | 23 | 28 | 2
37 9 0,5 1000904 6,55 3.04 23 34 2
2 | 8 |05 | 7000104 7.02 | 340 | 26 | 36 | 2
2 | 12 | 1.0 | 104 936 | 450 | 24 | 38 | 2
47 14 1.5 | 204 12,7 6,20 26 42 2
52 15 20 | 304 15,9 7.80 27 45 2
72 19 20 | 404 30,7 16,6 27 63 2
25 37 7 0.5 1000805 3,12 1,98 27 35 2
2 | 9 |05 | 1000905 732 | 368 | 28 | 39 | 2
47 8 0,5 7000105 7,61 4,00 31 42 2
47 12 1.0 105 11,2 5,60 29 43 2
52 15 1.5 | 205 14,0 6,95 30 47 2
62 17 2.0 | 305 22,5 11,4 33 55 D
80 | 21 | 2.5 | 405 364 | 204 | 36 | 66 | 2
30 42 7 0,5 | 1000806 3,42 2,35 32 39 2
47 9 0,5 1000906 7,59 3,99 33 44 2
55 9 0.5 7000106 11,2 5,85 37 50 2
55 | 13 | 1.5 | 106 133 | 680 | 35 | 50 | 2
62 16 | 2,0 | 206 19,5 | 10,0 35 57 | 2
72 19 | 2,0 | 306 28,1 14,6 39 65 2
90 | 23 | 2,5 | 406 47.0 | 26,7 | 41 77 | 2
35 | 47 7 0,5 | 1000807 4,03 | 3,00 37 44 | 2
55 10 | 0,5 | 1000907 10,4 | 5,65 40 50 | 2
62 9 0,5 | 7000107 124 | 6,95 43 56 | 2
62 14 |15 | 107 15,9 | 8,50 39 57 | 2
72 17 | 2,0 | 207 255 | 13,7 | 42 65 | 2
80 | 21 | 2,5 | 307 33,2 | 18,0 | 42 71 2
100 | 25 | 2,5 | 407 553 | 31,0 52 86 | 2
40 | 52 7 0,5 | 1000808 4,16 | 3.35 43 49 | 2
62 12 | 1,0 | 1000908 12,2 | 6,92 | 46 57 | 2
68 15 | 1,0 | 7000108 13,3 | 7,80 | 47 62 | 2
68 15 | 15| 108 16,8 | 9,30 | 46 63 | 2
80 18 | 2,0 | 208 320 | 17,8 | 48 73 | 2
90 | 23 | 2,5 | 308 41,0 | 224 | 47 81 2
110 | 27 | 3.0 | 408 637 | 365 | 55 | 95 | 2
45 | 58 7 0,5 | 1000809 6,05 | 3.80 | 48 55 | 2
68 12 | 1,0 | 1000909 143 | 8,13 50 64 | 2
75 10 | 1,0 | 7000109 15,6 | 9.30 54 66 | 2
75 16 | 1,5 | 109 21,2 12.2 51 70 | 2
85 19 | 2,0 | 209 33,2 18,6 53 78 2
100 | 25 | 2,5 | 309 52,7 | 30,0 52 80 | 2
120 | 29 | 3,0 | 409 76,1 455 62 104 | 2

>
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[Ipoooaicenue mabauyst 6.3

d D B R O6o3HaueHHE C «H |Cy, xH d(f’ D.. a
min | max
50 65 7 0,5 | 1000810 6,24 425 54 62 2
72 12 1,0 | 1000910 14,5 9,70 56 67 2
20 10 1,0 | 7000110 16,3 10,0 59 72 2
20 16 1,5 | 119 21,6 13,2 56 75 2
90 20 2,0 | 210 35,1 19,8 58 g3 2
o | 27 3,0 | 310 61,8 36,0 63 98 2
130 | 31 3,5 | 410 87.1 52,0 68 4 1 2
55 72 9 05 | 1000811 8,32 5,60 60 67 3
80 13 1,5 | 1000911 16,0 10,0 ol 74 3
72 9 0,5 7000111 17,0 11,7 65 80 3
90 18 20 | 111 28,1 17,0 62 84 3
100 | 21 25 | 211 43,6 25,0 65 91 3
120 | 29 3,0 | 311 71,5 41,5 67 109 | 3
140 | 33 35 | 411 100 63,0 71 122 | 3
60 78 10 05 | 1000812 8,71 7,35 64 74 3
85 | 13 | 1.5 | 1000912 164 | 106 | 66 | 79 | 3
95 11 1,0 | 7000112 18,6 12,4 70 85 3
o5 | 18 | 2,0 | 112 296 | 183 | 68 | 88 | 3
o | 22 2,5 | 212 52.0 31,0 71 101 3
130 | 31 3,5 | 312 81,9 48,0 75 e | 3
150 | 35 3,5 | 412 108 70,0 77 131 3
65 85 10 1,0 | 1000813 11,7 8,30 70 8l 3
90 16 1,5 | 1000913 17.4 11,9 70 84 3
100 U 1,0 | 7000113 19,0 131 75 90 3
100 18 20 | 113 307 19,6 73 93 3
120 | 23 25 | 213 56,0 34,0 77 111 3
140 | 33 35 | 313 92.3 56,0 78 125 | 3
160 | 37 35 | 413 119 78,0 83 141 3
70 90 10 1,0 | 1000814 12,1 915 75 86 3
100 16 1,6 | 1000914 237 17,3 78 94 3
110 13 1,0 | 7000114 2272 15,3 82 101 | 3
110 | 20 20 | 114 37,7 245 78 103 | 3
125 | 24 25 | 214 61,8 375 82 116 | 3
150 | 30 35 | 314 104 63,0 85 136 | 3
180 | 42 4,0 | 414 143 105 93 157 1 3
75 95 10 1,0 | 1000815 12,5 9,80 80 89 3
105 16 1,5 | 1000915 24.3 16,8 83 98 3
115 13 1,0 | 7000115 28.6 20,0 85 106 | 3
115 20 2,0 | 115 39.7 26,0 83 108 | 3
130 | 25 2,5 | 215 66,3 41,0 85 121 3
160 | 37 35 | 315 112 72.5 93 144 | 3
190 | 45 40 | 413 153 114 98 166 | 3
30 100 10 1,0 | 1000816 12,4 9 80 85 95 3
110 16 1,5 | 1000916 27.5 18,9 88 103 | 3
125 14 1,0 | 7000116 33,2 236 38 116 | 3
125 | 22 25 | 1o 477 31,5 90 118 | 3
140 | 26 30 | 216 70,2 45,0 92 130 | 3
170 | 39 35 | 316 124 80,0 99 155 | 3
200 | 48 40 | £16 163 125 105 1 176 | 3
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Ipoooaxcenue mabauyor 6.3

d D B R O6o3HaueHHE C kH |Cy, xkH d‘f’ D.. a
niin | max
85 110 13 1,5 | 1000817 19,0 15,0 90 100 | 3
120 18 2,0 | 1000917 31,9 22,2 98 112 | 3
130 14 1,O | 7000117 338 25,0 92 121 3
130 22 20 | 117 49,4 33,5 95 122 | 3
150 28 30 | 217 82,3 53,0 99 140 | 3
180 | 41 40 | 317 133 90,0 103 163 | 3
210 52 50 | 417 174 135 108 185 | 3
90 115 13 1,5 | 1000818 195 15,6 96 109 | 3
125 18 20 | 1000918 329 23,5 99 117 1 3
140 16 1,5 7000118 41,6 290 100 130 | 3
140 24 25 | 118 57,2 390 100 130 | 3
160 30 30 | 218 95,6 62,0 105 150 | 3
190 | 43 40 | 318 143 990 111 172 | 3
225 54 50 | 418 186 146 117 | 200 | 3
95 120 13 1,5 | 1006819 19,7 17.4 102 | 113 | 3
130 18 20 | 1000919 32,9 235 o | 122 | 3
145 24 1,5 | 70006119 423 31,5 105 | 134 | 3
145 24 25 | 119 60,5 41,5 105 | 135 | 3
170 32 3,5 | 219 108 69,5 111 155 | 3
200 | 45 40 | 319 153 110 119 | 180 | 3
100 | 125 13 1,5 | 1000820 19,9 17,0 107 | 120 | 3
140 20 2,0 | 1000920 44,9 32,0 113 132 | 3
150 16 1,5 | 7000120 44,2 32,5 110 | 139 | 3
150 24 25 | 120 60,5 41,5 110 139 | 3
180 34 3,5 | 220 124 79,0 117 1 162 | 3
215 47 40 | 320 174 132 125 195 3
105 | 130 13 1.5 | 1000821 20,8 18,0 110 125 3
145 20 20 | 1000921 46,5 33,5 111 139 | 3
160 26 30 | 121 72,8 51,0 114 151 3
190 36 3.5 | 221 133,0 | 90,0 116 | 178 | 4
225 49 40 | 321 1820 | 1430 | 118 | 211 | 3
110 | 140 16 1,5 | 10006822 28,1 236 115 | 135 | 3
150 | 20 20 | 1000922 46,5 335 116 | 144 | 3
170 | 28 30 | 122 81,9 37,0 119 | 161 | 3
200 38 3,5 | 222 146,0 | 100,0 | 121 188 [ 4,0
240 50 40 | 322 2030 | 166,0 | 123 | 226 | 3
120 | 150 16 1,5 | 1000824 29,1 23,5 125 145 | 3
165 22 2,0 | 1000924 53.3 40,0 127 | 159 | 3
180 28 3.0 | 124 85,0 61,0 129 | 171 3
215 40 3,5 | 224 156,0 | 112,0 | 131 203 | 4
260 55 40 | 324 2170 | 1800 | 133 | 246 | 4
140 | 175 18 20 | 1000828 38,0 35,5 145 169 | 4
190 24 25 | 1000928 66,6 53,0 147 | 182 | 4
210 33 30 | 128 111,0 83,0 150 | 200 | 4
250 42 40 | 228 1650 | 1220 | 153 | 236 | 4
150 | 190 | 20 2.0 | 1000830 48,0 430 155 | 184 | 4
225 35 3.5 | 130 1250 | 96,5 162 | 212 | 4
270 | 45 40 | 230 1890 | 150,0 | 163 | 256 | 4
320 65 50 | 330 276,0 | 2500 | 167 | 303 | 4
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Ilpooonncenue matauys 6.3

d D B R OGo3HaueHHne C kH |Cy, xH d‘f’ D, a
min | max

160 | 200 | 20 2,2 | 1000832 49 4 45.5 165 194 | 4
220 28 3.0 | 1000932 85,0 67,0 168 | 211 4
240 38 3,5 | 132 143,0 | 112,0 | 172 | 227 | 4
290 48 4.0 | 232 200,0 | 165,0 | 173 276 | 4

170 | 215 22 2,0 | 1000834 61,8 56,0 175 | 209 | 4
230 28 3,0 | 1000934 88,9 75,0 178 | 221 4
260 42 3,5 | 134 168,0 | 134,0 | 182 | 247 | 4
310 52 5,0 | 234 2400 | 2090 | 187 | 293 | 4

180 | 225 | 22 2,0 | 1000836 62,4 57,0 185 | 219 | 4
280 | 46 3,5 | 136 1900 | 156,0 | 192 | 267 | 4
320 52 5,0 | 236 2200 | 196,0 | 197 | 303 | 4
200 | 280 | 38 3.5 | 1000940 148,0 | 125,0 | 209 | 270 | 4
310 51 3.5 | 140 216,0 | 190,0 | 212 | 298 | 4

220 | 270 | 24 2,5 | 1000844 78,0 1400 | 226 | 262 | 4
300 | 38 3,5 | 1000944 1530 | 1320 | 229 | 290 | 4

340 | 37 | 3,5 | 7000144 222 | 153 | 232 | 328 | 4

340 56 40 | 144 2470 | 228,0 | 232 | 328 | 4

240 | 320 | 38 | 3.5 | 1000948 1570 | 146,0 | 249 | 310 | 4
360 56 4.0 | 148 255,0 | 245,0 | 254 | 346 | 4

260 | 360 46 3,5 | 1000952 2120 | 200,0 | 269 | 350 | 4
280 | 350 33 3.0 | 1000836 138,0 | 140,0 | 288 | 341 5
380 46 3.5 | 1000956 216,0 | 2120 | 289 | 370 3

420 65 5,0 | 156 302,0 | 315,0 | 298 | 402 5
320 | 440 56 4.0 | 1000964 2770 | 2950 | 331 | 428 | 5
480 74 5,0 | 164 371,0 | 415,0 | 338 | 462 | 5

340 | 460 56 4.0 | 1000968 2930 | 320,0 | 354 | 446 | 5
360 | 540 82 6,0 | 172 4620 | 570,0 | 385 | 510 | 5
TabGnuma 6.4

MMommUNHUKH IAPHKOBLIE PAAHAJBHO-YIOPHLIE OMHOPSIAHbIE,
I'OCT 831-75, ocHOBHBIE pa3Mepbl, MM

Z

SR L N B TN A~

= - s - * -

B
- ! R R R T Ri R / r \E} P . - g
© \ \ P i ?n . | .A
4 j AL A b AL 18] s grse
b

Paduyc R; - co cmopors y3ke20 mapua HapyxHozo ([Brymp) koasya
Yron konrakta: a) 6000 a=12°% 6) 36000, 1036000 a =12°, 36000K6, a =15, 46000,
1046000 a = 26°; 66000 a.=36°, B) 76000, 36000K7 a. =12°; 36000K, 1036000K a=15°;
46000K, 1046000K o = 26°; 66000K o = 36°; r)26000K o = 40°.

d| D |B| R | R, b O6o3HaucHUEe }&’1 151?1 nifx nl])l';l a
20 | 37 9 (05| 03 11 1036904 6,70 | 440 | 23 34 |2
1036904K 286|179 23 34 |2
1046904K 265|166 23 34 |2
1046904 640 440 23 | 34 | 2
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[podoancernue mabauyol 6.4

d| D | B| R | R, b O60o3Hauenne K(i’{ I(;fol [:;X [ﬁ; a
20 42 | 12105103 | 13 | 36104 1061532 24 | 38 | 2
.;?5)341(36104([{6,1(7) 46104(K) 780(520] 24 | 38 | 2

47 (14 | 0,5 0.3 | 23,5 | 26204K 36204K6 - - 26 | 42 | 2
36204 1571831 26 | 42 | 2

36204K 1191745 26 | 42 | 2

46204 148|764 26 | 42 |2

46204K 66204 9501620 26 | 42 |2

52 |15 1,5] 08 |235]| 26304K 36304(K) — — 27 |1 45 |2
46304 46304K 1781900 27 | 45 |2

251 42 | 9 105103 11 | 1036905 T10 (4,75 28 | 39 | 2
1036905K 3,07 (207 28 | 39 | 2

1046905 6,70 14,50 28 | 39 | 2

T1046905K 2851192 28 | 39 | 2

47 (121 1,0 ] 0.5 13 | 36105 11,8629 29 | 43 | 2
36105K 8651610 29 | 43 |2

36105(K6,K7)46105(K) - - 20 | 43 | 2

52 [ 15| 1,5]0,8, |23.5| 26205K 36205K6 - - 30 | 47 | 2
36203 16,719,101 30 | 47 | 2

36205K 11,4 (8,00 30 | 47 | 2

46205 15771834 | 30 | 47 |2

46205K 662035 1061735 30 | 47 |2

62 | 17 12,0] 1,0 |23,5] 26305K 36305(K) — - 3 55 | 2
46305 46305K 66305(K) 2691146| 33 | 55 |2

8O | 21|25 1,2 ]23.5| 66405 — - 36 | 66 | 2
3047 |1 9 105103 | 11 | 1036906 7651550 33 | 44 |2
T1036906K 3261235 33 | 44 |2

1046906 T20(510( 33 | 44 | 2

1046906K 302(218( 33 | 44 | 2

55 |13 1,5]08 13 | 36106 153]18,57| 35 | 50 |2
36106K 36106K6 (K7) 11,2830 35 | 50 |2

46106 145788 | 35 | 50 |2

46106(K) 1041765 35| 50 |2

62 |16 1,5 0,8 |23.5| 26206K - - 37 | 57 |2
36200 220120 37 | 57 | 2

36206K 36206K6 66206 16,3112,0| 37 | 57 | 2

462006 2091120 37 | 57 | 2

46206K 16,0 11,8 37 | 537 |2

72 119120 1,0 | 23,5 26306K 36306(K) — — 39 |65 |2
46306 46306K 66306(K) 326|183 39 |65 |2

90 123125 1,2 |23.5| 66406 438276 41 | 77 | 2
35| 55 |10 1.0]03 11 | 1036907 8,50 1655 40 | 50 |2
1036907K 5,40 14,15 40 | 50 | 2

1046907 8,0016,20| 40 | 50 |2

1046907K 500|385 40 | 530 |2

62 [ 1415|038 13 | 36107(K6, K7) — — 39 | 37 |2
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[Tpoooaxcenue mabiuyot 6.4

d| D |B| R |R | b O603HaueHue C. | Co | dy | Dy d
kH | xH | max|min

35 36107K 46107(K) 1291980 39 | 57 |2
72 11720 1,0 | 23,5 26207K, 36207K6 — - 42 | 65 | 2
36207 308 (178 42 | 65 | 2
36207K 200 (153 42 | 65 | 2
46207 290 (164 42 | 65 | 2
46207K 186|140 42 | 65 | 2
66207 270 (14,7 42 | 65 | 2
80 | 21 |25 ] 1,2 | 23,5 26307K 36307(K) - - 44 | 71 | 2
46307 46307K 66307(K) 426 (247 44 | 71 | 2
100 | 25 | 2.5 | 12 | 23.5 | 66407 _ [~ 5286 |2
40| 62 | 12| 1.0] 03 | 11 | 1036908 125]965| 46 | 57 | 2
1036908(K) TJO2 (5,53 46 | 57 | 2
1046908 11,8900 46 | 57 | 2
1046908(K) 652|313 46 | 57 | 2
68 [ 15[ 1,5] 0,8 13 | 36108(K¢6, K7) - - 46 | 63 | 2
40 36J08K 13,7111,0] 46 | 63 | 2
46108 189 |11,1| 46 | 63 | 2
46 108K 1271102 46 | 63 | 2
80 |18 2.0 1,0 | 23,5 | 20208K - - 48 | 73 | 2
36208 3891232 48 | 73 | 2
36208K 2701204 48 | 73 | 2
46208 368|214 48 | 73 | 2
46208K 66208 2551190 48 | 73 | 2

26308K 36308 36308K 46308
90 | 23|25 1,2 | 235 16308K 66308(K) - - 51 | B8O | 2
1101271 3,0 1,5 | 23,5 | 66408 7221423 55 | 95 | 2
45| 68 [ 12 (1,0 ] 0,3 11 | 1036909 1341108 50 | 65 |2
1036909K 740 (6,18 50 | 65 | 2
1046909 1251102 50 | 65 |2
T1046909K 687|573 50 | 65 | 2
75 |16 | 1,5 ] 038 13 | 36109(K,K6,K7) - - 51 70 | 2
46109 2251134 51 70 | 2
46109K 17,0 (13,7] 51 70 | 2
85 119 20| 1,0 | 23.5 | 20209K 36209K6 - - 53 78 | 2
36209 41,2 (25,1 53 78 | 2
36209K 3201255 33 | 78 | 2
46209 387123,1| 33 | 78 | 2
46209K 66209 30,0232 33 | 78 | 2
110 | 25 | 2,5 | 1,2 | 23,5 | 26309K 36309(K) _ | — [ 56|89 |2
46309 46309K 61,4370 36 | 89 | 2
66309 66309K 60,8364 | 56 | 89 | 2
1201 291 3,0 | 1,5 | 23,5 | 66409 81,6 (473 62 | 104 2
S0 72 [12(11,0] 0,3 11 | 1036910 1471127 56 | 67 | 2
1036910K 7331650 56 | 67 | 2
1046910 1371120 56 | 67 | 2
1046910K 6,996,033 56 | 67 | 2
80 | 16|15 08 13 | 36110K 36110(K6,K7) 46110(K) 193166 56 | 75 | 2
90 | 20| 2,0 | 1,0 | 23,5 | 20210K - - 58 | 83 | 2
36210 4321270 58 | 83 | 2
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[Ipoooricenue mabauysr 6.4

C | G| dy | Dy

d| D | B| R | R, b Obo3HaueHue 1 | x| mas | min | ¢
50 36210K 36210K6 35/5/28,5] 58 | 83 | 2
46210 406 (249 58 | 83 | 2

46210K 66210 3251265 58 | 83 | 2

110 | 27 [ 3.0 | 1.5 | 23,5 | 26310K, 36310(K) — | 63|98 |2
46310, 46310K 66310(K) 7150440 63 | 98 | 2

130 | 31 | 3,5 | 2.0 |23.5| 66410 989 160,1| 68 | 114 |2
55| 80 | 13| 1505 11 | 10636911 1701150 61 | 74 | 3
103691 IK 830732161 | 74 |3

1046911 16,0114,0| 61 | 74 | 3

104691 1K 895|790 61 | 74 |3

90 |18 |20 | 1,0 | 13 | 36111K 36112(K6,K7) 270232 62 | 84 | 3
46112 326(21,1) 62 | 84 |3

46111K 25001212 62 | 84 | 3

100 (21 |125| 12 |235| 26211K — - 6591 |3
36211 5841342 65 | 91 |3

36211IK 41513451 65 | 91 | 3

36211K6 — — 65 | 91 |3

46211 503|315 65|91 |3

46211K 3901320 65 | 91 |3

66211 46,3248 | 65 | 91 | 3

120 | 29 | 3,0 | 1,5 | 23,5 | 26311K 36311(K) — — 67 [109] 3
46311 46311K 66311(K) 828|516( 67 [109]3

140133 |1 35| 2,0 |23,5]| 66411 - - 71 | 1221 3
60| 85 | 13| 15105 | 11 | 1036912 1801163 66 | 79 | 3
1036912K 9501864 66 | 79 | 3

1046912 17,01153] 66 | 79 | 3

1046912K 880|733 66 | 79 |3

95 |18 20| 1,0 | 13 | 367112(K,K6,K7) — — 68 | 88 | 3
46112 374245 68 | 88 | 3

461 12K 2551224 68 | 88 | 3

110122125 |12 (235 26212K — — 71 | 101 3
36212 61,51393( 71 [101] 3

36212K 36212K6 50,0425 71 [101] 3

46212 608 (388 71 | 1013

46212K 66212 4051390 71 | 101 | 3

130 | 31 [ 3,5] 2,0 | 23,5 26312K 36312(K) — — 75 (116 3
46312 463 12K 100 (653 75 | 116 3

66312 66312K O937|588| 75 |116| 3

150 |35 (3,5 2,0 |23,5) 66412 125 1795 77 | 131 3
65| 90 |13 15105 | 11 | 1036913 1831173 70 | 84 | 3
1036913K 9651920 70 | 84 |3

1046913 17,3|116,0| 70 | 84 | 3

1046913K 8951854 70 | 84 | 3

100 | 18 |20 | 1,C | 13 | 36113K 36113(K6,K7) 46113(K) |28,0|255] 73 | 93 |3
120123 125 | 12 |235] 26213K — — 77 | 111 3
36213(K.K6) — |~ [ 77 [111]3

46213 604 (450 77 | 111 ] 3
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IIpooo.ncenue mabauyvt 6.4

d| D | B| R | R | b Q603HaueHHE C | Co | dy D." a
kH | kH |max| min
65 46213K 66213 53,0450 77 | 111 3
140 | 33 [ 3,5 | 2,0 | 23,5 | 26313K 36313(K) — - 78 | 125 3
46313 46313K 66313(K) 113 [75.0] 78 | 125 3
160 |37 [ 3.5 | 2.0 | 23.5 | 66413 — 831413
70100 | 16 | 1.5 | 0.5 | 11 | 1036914 25.0|23.6] 78 | 94 | 3
1036914K 132125 78 | 94 | 3
1046914 23.6(220] 78 | 94 | 3
1046914K 122]11,6] 78 | 94 | 3
110120 [ 20 1,0 | 13 | 36114K 36114(K6,K7) 36,0335 78 | 103 | 3
46114 46,1 |131.7 78 [ 103 ] 3
461 14K 345320 78 | 103 | 3
70 | 125 | 24 | 2.5 |23.5]| 12 | 26214K _ | — [s82]116]3
36214 802|548 82 | 116] 3
36214K 36214K6 46214(K)
66214 60,0152,0| 82 [116] 3
150 | 35 | 3.5 | 2.0 | 23.5 | 26314K, 36314(K) — | — 85 [136]3
46314, 46314K 127 [85.3] 85 | 136 3
66314 66314K 119 | 76,8 | 85 | 136 | 3
1150|142 140 | 2.0 [ 23,5 | 66414 1521109 | 93 [ 157 |3
75105 16 | 15| 0.5 | 11 | 1036915 255|245 83 | 98 | 3
1036915K 13412983 | 98 |3
1046915 240(232| 83 | 98 | 3
1046915K 125/11.9] 83 | 98 | 3
115] 20|20 | 1.0 | 13 | 36115K 37.5|34.5] 83 | 1083
36115(K6,K7) — | — [ 831083
46115 46115K 473|334 83 | 1083
130 | 25 | 2.5 | 1.2 | 23,5 | 26215K 36215(K,K6) _ | 851213
46215 784|538 85 | 121 3
46215K 585(51.0] 85 | 1213
66215 715(49.0] 85 | 121 3
. 26315K, 36315(K, R
160 | 37 (3,5 | 2.0 | 235 46315(1066315((1()) Sl = | o3 |44l
190 | 45 | 4.0 | 2.0 | 23.5 | 66413 — | = 198166
8011016 |15] 05| 11 | 1036916 26,0 [26,0] 88 | 103 |3
1036916K 13,7113,7| 88 [103 | 3
1046916 245|245 88 | 103 | 3
125 |22 [2.0 | 1.0 | 13 | 1046916K 12.7]12.7] 88 | 103 | 3
36116(K,K6,K7) _ | — 90 [118]3
46116 56.040.1] 90 | 1183
140 | 26 | 3.0 | 1.5 | 23,5 | 46116K 43.0]40.5] 90 | 1183
26216K - — 92 [ 1303
36216 93,6 (650] 92 | 130 3
36216K 36216K6 73.5]65.5] 92 | 130 3
46216 87.9(60.0] 92 | 130 3
46216K 66216 68.060.0] 92 | 130 3
170 | 39 | 3,5 | 2.0 | 23,5 | 26316K, 36316(K) — | =99 [155]3
46316, 46316K 136 |[99.0] 99 | 155 3
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ITpoooacenue maduyol 6.4

d| D | B| R | R b Q0o3HaueHue C | Co | dy D.” /]
kH | kH | max | min

80 66316(K) - - |1 99 |155|3
200148 [ 4.0 20 |23.5| 66416 - - 1105|176 | 3
85112011820 | 10| 11 | 1036917 3351335 92 (112 3
1036917K 176|176 92 (1123

1046917 320(31,5] 92 [ 1123

1046917K 163(163] 92 | 1123

130122120 1,0 13 | 36117K 36117(K6,K7) 475(146,5| 95 | 122 |3
46117 5741421 95 (1223

46117K 440425 95 [ 1223

150 [ 28 [ 3,0 15 |235]| 26217K — — |1 99 1140 3
36217 101 {708 99 | 140 | 3

36217K 36217K6 81,5|76,5| 99 (140 | 3

46217 944 (651 99 | 140 3

46217K 66217 76,5(695( 99 | 140 3

180 | 41 | 40| 2,0 | 23,5 ] 26317K, 36317(K) - — | 103|163 |3
46317 46317K 66317(K) 163 | 120 [ 103 [ 163 | 3

2101525025 |23,5]| 66417 — — | 108]185]| 3
90 | 125|118 | 2 1 11 | 1036918 3451355 99 [ 117 | 3
1036918K 182118,5| 99 | 117 | 3

1046918 325(325199 | 117]3

1046918K 168172 99 | 1173

140 [ 24 |25 12| 13 | 36118K 6118(K6,K7) 56 | 55 | 100|130 (36
46118 63,5(472(100|130| 3

46118K 52,0151,0| 100|130 | 3

160 | 30 | 3,0 | 1,5 [ 23,5| 26218K - - | 105]150 | 3
36218 118 (83,0 105|150 3

36218K 36218K6,66218 90,0 85 (105|150 3

46218 111762 105|150 3

46218K 850 78 [105]150| 3

190 (43 | 4 | 2,0 |23,5| 26318K, 46318K - - | 111|172 | 3
46318 46318K 165|122 [ 111|172 3

66318 66318K 1890 [ 145 | 111|172 3

225154 5 | 25 |23,5| 66418 208 [ 162 | 117|200 | 3
95| 170132 | 3,5 2,0 |23,5| 26219K -~ — | 111|158 3
36219 36219(K,K6) 134|950 111|158 3

200 [ 45 4,0 2,0 | 23,5 | 46319(K) 66319(K) - - | 119|180 | 3
100{ 140 | 20 [ 2,0 | 1.0 | 11 | 1036920 365(390|113 (132 3
1036920K 192120,5| 1131132 3

1046920 3401375113 (132| 3

1046920K 178191 [ 113|132 3

15012425 1,2 13 | 36120K 36120(K6,K7) 58,5(60,0( 110|139 3
46120 7150551110139 3

46120K 55,0156,0| 110139 3

180 | 34 [ 35|20 (235 26220K 6622036220(K, K6) — — | 117|168 3
46220 148 | 107 [ 117 | 168 | 3

46220K 114|108 [ 117|168 | 3
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Lpooonxncenue madiauywvt 6.4

d| D | B| R|R | b OGo3HauCHHE C C” dy | Dy a
kH | kH |max | min
100|215 | 47 | 4,0 | 2,0 [ 23,5 | 26320K 66320(K) — — | 125[195] 3
46320 46320K 213 | 177 | 125(195]| 3
1100 170 | 28 | 3,0 | 1,5 — | 46122 96,3 |72,5| — - | -
200 |38 |35 2.0 — | 46222 174,0{135,0] — - | -
20076 | 3,5] 2,0 — | 346222 285,0(270,0] - - | =
240 [50 [ 40|20 — |e66322 2250190 — | = | =
240 {100 40| 2,0 — | 366322, 466322 364,0(380,0] - - | =
120| 180 | 28 | 3,0 | 1.5 — | 46124 101,0] 80,0 | — - | -
2151403520 — | 46224 188.0(150,0| — — | -
130|200 | 33 | 3,0 | 1.5 — | 46126 127,0{103,0| - - | -
230 140140120 — | 46226 193,0{153,0| - - | -
150| 225135134120 - | 46130 144.0(120,0| - - | =
270 [45 [ 40|20 — [46230 233.02080 — | = | =
320(65]5025] - |46330 35703700 — | = | =
320 65| 501 2,5 — | 66330 313,0{307,0| — - | =
160| 240 | 38 | 35| 2,0 — | 46132 162,0{137,0| — - | -
170 260 | 42 | 35| 2,0 — | 46134 195,0{169.0| — - | =
310 | 52 | 50| 25| — | 36234 325,01327,0] — | - | -
310 | 52 | 5,0 | 2,5 — | 46234 303,0{300,0| - - | =
180/ 320 | 52 [ 50| 25| — | 36236 29902960 — | - | =
200|360 | 58 | 5.0 [ 25 | — | 36240 33303470 — | = | =
2200400 | 65|50 2,5 — | 46224 330,0|348.0] — - | -
320{ 480 | 74 | 5,0 2,5 — | 46164 418,0(523,0| — - | -
Tabnuua 6.5
Hoammnuauku poukosbie paauaasHbie, [OCT 8328-75,
OCHOBHbIE MAPAMETPHI H Pa3Mepbl, MM
Tun 20006 _, 1 Jun 12000, Fx Tun 320008 Tun 420002 R Tun 52000, un 62000 Tuom 92000, Ten 02000, A
NN 7,
o« PN /} R Ry R Ry Ry Ry R ook
| LT T e e ] e
Hopmansuast [loseimennas| dy | Dy
d| D| B| R )| R | b Ob6o3HaueHne C,}?H CoxH CcH[Cy, KHil max | min
20|42 1210 05 | = [2104 32104 880 470 | — | — | 24 | 30
471415 ] 10 | - ﬁjg; ;?zg;[fjm’ 42204 | 1470735 251 | 126 | 26 | 42
71815 1.0 2504 32504 42504 92504 | 20,1 | 10,8 | 29.7 | 173 | 26 | 42
52 15| 20| 1.0 | 4 |2304 32604 42604 92604 207 | 166 | 413|245 | 27 45
25147 |12 11,0 ] 03 — (210532105 - - = = 29 43
a » 2205 12205 32205 42205

52115115 1.0 | — 92205 102205 16,8 | 8,80 [ 28,6 | 152 | 30 47
52118 | 1,5 1.0 2505 32505 42505 92505 2291129 (34,1 | 188 | 30 47
. 2305 12305 32305 42305 - o
61 | 17 (20 [ 30 | 4 | e pose sonaas 15,0 | 950 | 402 [ 232 | 33 | 55
80 | 24 |20 20 | - ;ggg;zaoa 3260542605 | 413 | 245 | 561|345 | 36 | 66
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{Ipodoaxncenue madyel 6.5

- Hopwmanenast |[lopeiuennas| dy | Dy
d| D|B| R | R O6o3HaueHUe C xH|CyxH| CxHIC, «H max | min
30| 55 (13 (15| 08 2106 32106 179|785 — — 35 | 50

. 2206 12206 32206 42206 . . .
62116 |15 1,0 92206 102206 2241120 38,0196 37 | 57
62120115] 1.0 2506 32506 42506 92506 | 319|190 (38,0|28,0| 37 | 57
2306 12306 32300 423006 | A
72119120 2.0 62306 92306 102306 3691200 (51,2260 39 | 65
2606 12606 32606 A
72127120 20 12606 92606 50,1 {29,0]73,7(46,5| 39 | 65
2406 32406 42406 A B _
90 | 23 |25 2.5 62406 92406 102406 60.5 | 34,0 41 | 77
3555110 1,0] 05 1002907 1032907 — — - — 40 | 50
6211411505 2107 32107 21,6 1122 - - 3 57
2207 12207 32207 A
72117120 LO 42207 92207 102207 319|176 (484|265 42 | 65
72123120 2,0 2507 32507 42307 92507 | 473 (290 (594|380 42 | 65
2607 12607 32607 A
80212525 42607 92607 58,3 (1380913610 44 | 71
2407 32407 42407 ! B B )
100 25 12,5 2,5 62407 92407 102407 76,5 | 44.0 52 | 86
4062|1210 0,5 1002908 1032908 - - - - 45 | 358
68 | I5 | 1.5 L0 2108 32108 251 | 146 | - - 46 | 63
2208 12208 32208 " A
8018|201 2,0 42208 92208 102208 21,8 124,0(339(1295| 48 | 73
80 (23120 20 2508 32508 42508 92508 | 56,1 | 35,0 70,4 42.0| 48 | 73
2308 12308 32308 42308 . .
90 | 23 | 2,5 2,5 62308 92308 102308 56,1 (32,5809 (44,5| 51 80
2608 12608 32608 . _ .
90 | 23 | 2,5 2,5 12608 92608 809 [ 51,0 112 [ 75,0 51 80
_ o 2408 32408 42408 _ _
(10| 27 | 3,0 3,0 62408 92408 102408 96,8 | 57,0 55 | 95
45|68 | 12 10| 0,5 1002909 1032909 - - - - 51 | 70
75116 |15 1,0 2309 32309 314176 — — 53 | 70
2209 12209 32209
85119201 2,0 42209 92209 102209 440 | 25,5 60,5(35,0] 53 | 78
85 312020 2509 32509 42509 92509 | 594 | 380 | — — 53 | 78
10025125 2,5 2309 12309 32309 42309 | 72,1 | 41,5 | - - 56 | 89
A 2609 12609 32609 _ _
100 36 [ 2.5] 2,5 42609 92609 968 | 67.0 56 | 89
A 2409 32409 42409 _ _
1201 29 [ 3.0 3,0 62409 92409 102409 106 | 69.5 62 | 104
20|72 12110]| 0,5 1002910 1032910 — - - - 56 | 67
80| 16|15] 1,0 2110 32110 308176 — - 56 | 75
22710 12210 32210 42210 A A
90 20|20 20 92210 102210 457 |27,5(0644|37,5| 58 | 83
90 (231201 20 251032510 4251092510 | 62,7403 | 78,1 48,5| 58 | 83
. o 231012310 32310 42310 A
110( 27 | 3,0 | 3,0 62310 92310 102310 88,0 (520|110 [70,5| 63 | 98
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1Hpodoincenue madiauyet 6.5

- . Hopmansnas|lloseimennasn| dy | Dy
d| D|B| R | R | b O0o3HaueHue Cxt1] C.xtl| Cxl|Cyxtl] max | min
, 2610 12610 32610 42610 -
5011040 (3,0 30| 8 52610 62610 92610 121 | 80,0 | 161 | 114 | 63 | 98
o 2410 32410 42410 62410 | . _ B ,
130 31 |3,5]| 35| 9 92410 102410 130 | 86,5 63 | 114
S5 80 [ 13|15 1.0 | — |1002911 1032911 - - — - 61 | 74
90 | 18 |20 | 1.5 | — |2111 32111 34711236 | — - 62 | 84
| 22171 12217 32211 42211 .
10021251 2,5 92211 102211 56,1 1340842490 65 | 91
1001 25 |25 2,5 | — |23171 32517 4251192511 | 73,7 48,0 99.0(640| 65 | 91
. 2317 12317 32311 42311
120129 (3,0 30| 9 62311 92311 102311 102 | 670 | 138 | 87,5 | 67 | 109
I 2411 32411 42411 62411 B -
1201 43 [ 3,0 35|10 92411 102411 142 | 86,5 71 | 122
60 |85 | 13 |15 1,0 | — (10029121032912 253|165 - - 66 | 79
95 | 18 |20 | 1,5 | — (211232112 358|228 - - 63 | 88
2212 1221232212 42212 A N A
110122 (25| 25 02212 102212 64.4143,0193,5(535| 71 | 101
110 28 | 25| 2.5 | — (251232512 4251292512 | 935|680 | 128 850 71 | 101
U I ,, 2312 1231232312 42312 . )
130 31 [ 3.5 3, 9 62312 92312 102312 123 [ 76,5 | 151 [ 98,0 75 | 116
A . A 2612 12612 32612 42612 : _
1301 46 [ 35| 35| 9 52612 62612 92612 168 | 114 | 224 | 160 | 75 | 116
R 2412 32412 42412 _ _ N
150135 |3,5] 3,510 62412 92412 102412 168 | 106 77 | 131
65|90 [ 13| 1,5] 1.0 | — (1002913 1032913 - - - - 70 | 84
100 18 [ 20| 1,5 | — (211332113 38,0 1265|106 |66,5] 77 | 110
- |2213 12213 32213
120123 |25 2.5 42213 92213 102213 7651510106 | 665 77 | 110
1201 31 [ 25| 2.5 | — |2513 32513 4251392513 | 110 | 76,5 | 147 | 100 | 77 | 110
. 2313 12313 32313 42313 | - B -
1401 33 [ 3,5 3,5 | 10 62313 92313 102313 78 | 125
. 2613 12613 32613 42613
140| 48 [ 3,5 3,5 | 10 52613 62613 92613 190 | 129 | 251 | 180 | 78 | 125
A 2413 32413 42413 . B -
160137 (3.5 3,5 |11 62413 92413 102413 183 | 127 83 | 141
70100 16 | 1,5] 1.0 | — (1002914 1032914 - - - - 78 | 94
110 20 [ 20| 2.0 | — (211432114 56,1 136,0 | — - 78 | 103
. 2214 12214 32214 . .. . ..
125124 1 25| 2,5 42214 92214 102214 792 (510|119 [710] 82 | 116
125031 | 2,5] 2.5 2514 32514 4251492514 | 117 [ 815 | 154 | 112 | 82 | 116
. . 10 (2314 12314 32314 42314 | , .. -
150 35| 3,5| 3,5 62314 92314 102314 151 | 102 | 205 | 124 | 85 | 136
. . o | 2614 12614 32614 42614 . \
150 51 3,513,510 526714 62614 92614 212 1 160 | 275|200 | 85 | 136
. om | 2414 32414 42414 A _ .
180 42 140 40 |12 62414 92414 102414 229 | 163 93 | 157
7511050 16 | 1.5 1.0 | — |1002915 1032915 - - — - 83 | 98
11520 (20| 15| — (211532115 583 (1390 — - 83 | 108
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[Ipoooascenue madmuyet 0.5

~ HopmaneHas [oseiwennas| dy | Dy
d| D | B|R| R | b OboszHaueHHe C.xH| C.xH| C.xH|Cy,<H| max | min
. _|2215 12215 32215 o
751130125125 2.5 42215 92215 102215 913 63,0 130 (81,5 85 | 121
1301 31 | 25| 2,5 | 11 (251532515 4251592515 | 125 | 880 | 161 | 118 | 85 | 121
. 2315 1231532315 42315 A
160 37 (3,535 |11 62315 92315 102315 183 [ 125 | 242 | 149 | 93 | 144
i 2615 1261532615 42615 . o -
1601 553,535 |11 52615 62615 92615 260 | 200 | 330 | 245 | 93 | 144
2415 32415 42415 A _ B )
190 45 1 40| 4,0 | 13 62415 92415 102415 204 | 173 98 | 166
80(110| 16 | 1,5 1.0 | — |1002916 1032916 3471240 | — - 88 | 103
125122 (20| 1.5 | — |2116 32116 66,0 1440 | — - 90 | 118
2216 12216 32216 , ,
140 26 | 3,0 3.0 42216 92216 102216 106 | 68,0 | 138 [87,0| 92 | 130
140 33 | 3.0 3,0 | — (2516 32516 4251692516 | 147 | 115 | 187 | 140 | 92 | 130
L. |2316 12316 32316 42316 | . , , ,
170139 |35 3,5 | 11 62316 92316 102316 190 | 125 | 260 | 163 | 99 | 155
o L. | 2016 12616 32616 42616 ,
170 58 | 3.5 3,5 | 11 52616 62616 92616 275 | 200 | 358 | 265 | 99 | 155
i~ | 2416 32416 424106 o _ B ,
200 48 |40 40 | 13 62416 92416 102416 303 | 200 105 | 176
8511200 18 20| 1.5 | — 1002917 1032917 - - - - 98 [ 112
130022 (20| 1.5 | — (211732117 68,2 | 46,5 | — - 95 | 112
- |2217 12217 32217
1500 28 3.0 3,0 4221792217 119 | 78,0 | 165 | 108 | 99 | 140
150136 |30 3.0 | — (251732517 4251792517 | 168 | 122 | 216 | 160 | 99 | 140
. 2317 12317 32317 42317
180 41 |40 40 | 12 62317 92317 212 | 146 | 297 | 190 | 103 | 163
2617 12617 32617 42617 . _ _ "
180 60 |40 40 | 12 52617 62617 92617 297 | 230 103 | 163
. 2417 32417 42417 .
2100 52 | 50| 50 | 14 62417 92417 319 | 228 108 | 185
90 (125 18 | 2,0 | 1.5 | — (1002918 1032919 - - — - 99 (117
1400 24 (25 20| — (211832118 809|560 | — — | 100 | 130
A — |2218 12218 32218
160 30 | 3,0 3.0 42218 92218 142 | 105 | 183 | 120 | 105 | 150
160 40 | 3,0 3.0 | — (251832518 4251892518 | 194 | 150 | 242 | 180 | 105 | 150
A 2318 12318 32318 42318 A
190 43 40| 40 | 12 62318 92318 242 | 160 | 319 | 206 | 111 | 172
2618 12618 32618 42618 o
190 64 | 40| 40 | 12 52618 62618 92618 330 | 240 | 440 | 325 | 111 | 172
2418 32418 42418
225054 150 50 | 14 62418 92418 385 | 260 117 | 200
95| 145| 24 |25 | 20 | — |2119 32119 842|585 | — - 105|135
1700 32 3,5 3,5 | — (2219322194221992219 | 165 | 112 | — - 111|155
170143 |35 3.5 | — |2519325194251992519 | 229 | 170 | 286 | 216 | 111 | 155
2000 45 140 40 | — (23719323719 4231992319 | 264 | 190 | 374 | 222 | 119 | 180
2000 67 | 40| 40 | — (261932619 4261992619 | 374 | 300 | — — | 119 | 180
240( 55 | 5.0 | 50 | 15 | 2419 32419 42419 92419 | 419 | 280 | — — | 125 | 210
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IIpooouxcenue mabauyer 6.5

- Hopwmaneras |[opeiennas) dy | Dy
d| D| B| R | R/ | b O6o03Hauenue C xH| C <H| CxHIC, <H max | min
100|140 20 | 20| 1,5 | — 1002920 1032920 56,8 1470 - - 113 ] 132

150 24 (25| 2,0 | — |212032120 858|620 - - 110 ]| 139
2220 12220 32220
180 34 | 3,5] 3,5 12220 92220 183 | 125 | 251 | 170 | 117 | 162
180 46 | 35| 3,5 | — (2520 32520 42520 92520 260 | 193 | 336 | 216 | 117 | 162
2320 12320 32320 42320 ,
215147 (4,0 4,0 | 13 62320 92320 303 | 220 [ 391 | 250 | 125 | 195
2620 12620 32620 42620
215173 | 40| 4,0 | 13 52620 62620 92620 440 | 355 | 583 | 450 | 125 | 195
250 58 [ 5,0 | 3,0 | 16 | 2420 32420 42420 429 | 320 - - 130 | 220
105|160 26 [ 3,0 20 | — |3212] 101 | 72,5 - - 1195 —
190 36 | 35| 3,5 | — (32221 42221 201 | 137 - — |128,5| —
260 60 [ 50| 50 | — |32421 501 | 354 - — 1445 —
110170 28 [ 30| 20 | — (32122 128 38 - — 125 | —
200 38 [ 35| 3,5 | — |2222 32222 92222 229 | 166 - — |132,5|178,5
240 50 | 4 4 — 2322 32322 42322 391 | 290 - - 143 | 207
240 80 | 4 4 — 2622 32622 42622 610 | 540 - - 143 | —
2801 65| 5 S 17 (32422 42422 62422 523 | 390 - - 155 | —
120|165 22 | 2 1.5 | — 1032924 755 67 - — 131,53 —
180 28 | 3,0 | 2,0 | — |2124 32124 134 | 96,5 - - 135 | 165
215| 40 |35 3,5 | = |2224 3222442224 92224 [ 260 | 183 | - | - [143,5[191.5
215 58 [ 3,5 ] 3,5 | — |2524 32524 369 | 280 - — |143,5]191,5
260 55| 4 4 — |2324 32324 42324 457 | 340 - — 154 | 226
260 86 | 4 4 — | 32624 42624 52624 792 | 630 - — 154 | 226
310 72 | 60| 6,0 | — |32424 644 | 490 - - 170 | —
130( 180 24 | 2,5 2,0 | — (1002926 9771 76,5 - - — | 167
2001 33 [ 3,0 20| — (32126 165 | 120 - - 147 | —
230140 [ 4,0 4,0 | — 2226 32226 42226 270 | 204 - - 156 | 204
280 58 [ 5,0 5,0 | — 32326 42326 539 | 405 - - 167 | 243
2801 93 [ 50| 35,0 | — |26206 42626 52626 900 | 750 - - 167 | 243
3401 78 | 6,0 | 6,0 | — (32426 42426 92426 745 | 603 - - 185 | —
140|190 24 [ 25| 2,0 | — |1032928 85,9 | 78,4 - - 153 —
2100 33 | 30| 20 | — (32128 172 | 132 - - 157 | -
250 42 | 40| 40 | — (2228 12228 32228 42228 308 | 236 - - 169 | 221
300 62 [ 5,0 5,0 | — |32328 42328 92328 594 | 455 - - 180 | -
360 | 82 [ 6,0 6,0 | — |32428 42428 805 | 655 - - 196 | —
150|210 28 | 3,0 2,0 | — (1032930 130 | 119 - - 165 | -
225135 [ 3,5 2,5 | — |32130 194 | 155 - — 1685 -
2700 45 [ 40| 4,0 | — |2230 32230 42230 92230 | 358 | 275 - — 182 | 238
3201 65 [ 5,0 | 3,0 | 15 |32330 42330 062330 675 | 500 - — 193 -
320108 | 5,0 | 3,0 | — |320630 420630 52630 1090 | 980 - — 193 -
160(220| 28 | 3,0 | 2,0 | — |1002932 143 | 117 - - - | 205
240 38 [ 3,5 | 2,5 | — |2132 32132 229 | 173 - - 181 | 220
200 48 (40| 40 | — (2232 32232 501 | 390 - - 195 | 255
3401 68 [ 5,0 | 50 | — (32332 710 | 550 - — 208 | —
1701260 42 [ 35| 3.5 | — |32124 275 | 212 - — 192 | —
JI0| 52 [ 50| 5,0 | — 2234 21234 42234 616 | 465 - - 208 | 272
30| 72 | 5.0 5,0 | — |32334 809 | 610 - — 220 | —
360|120 50| 50 | — |32634 1230 1100 - - | 217 313
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lIpooonxcerue mabruyot 6.5

Hopmanenas [loseimiennas| dy | Dy
d | D|B|R | R, | b O6o3HaucHIE C.xH | C.xH | C.xH[Cy.xH| max | min
180(280| 46 | 3.5 | 3.5 | — |32136 336 | 265 | — | - | - | -
320 52 |1 50| 50 | — [2236 627 | 490 — = — | 282
380 75|50 50 | — |32336 42336 850 | 695 — — | 230 | —
190(290| 46 | 3,5 | 3,5 | — |32128 380 | 360 | — — | 218 | =
200(310| 51 | 3,5 3,5 | — |32140 380 | 360 | — — 227 | —
3601 38 | 5,0 | 5.0 | — 32240 42240 92240 765 | 610 | — — | 244 | —
4201 80 |1 6,0 | 6,0 | — (23240 860 | 765 | — — | 256 | —
220(340| 56 [ 4,0 | 40 | — |32144 495 | 400 | — - 1250 | -
4001 65 |15,0| 5,0 | — (32244 42244 765 | 610 | — — 270 —
400(108]| 5.0 | 5,0 | — [32544 1140 {1020 — - | 268 | —
240(320| 38 | 3,5 | 3.5 | — |1032948 254 |1 265 | — — 1260 | —
4401 72 150 5,0 | — 32248 0952 | 775 | — — | 295 | -
260(360| 46 | 3,5 3,5 | — |1032952 397 | 386 | — — | 283 | =
4001 65150 5,0 | — (32152 627 | 600 | — — 1290 | —
280(380| 46 [ 3.5 | 3.5 | — |1032956 407 1 393 | — — | 3058 | —
300(460| 74 | 50| 5,0 | — (32160 858 | 750 | — - 1340 | —
460/680|100| 8,0 | 8,0 | — |32192 1650 [ 1480 | — - 1500 | —
Tabnwma 6.6
[oIIMNHUKH POJIMKOBBIE KOHUYeCKHe oaHopsiaHble, TY 37.006.162—-89,
O0CHOBHBbIE pa3Mepbl, MM
R b a; et P i
s W /] YTom KoHTaKTa o, Tpaxn:
N TH. 11...15 — ocobonérkas cepus,
P 12...18 —nérkas cepwus;
) 10...14 — cpemnsisa cepus;
RA _\ = 11...16 — cpeansis wupoKas;
B\ S-S l_ o1& 12...16 — nérkas mmpokas.
Qo ~-__ﬁ-- Paguyc R; co cmopoHb
T Y3KO20 mMOopua HApyxHO20
(BHympenHezo) konbuo

d | D| T | B|b |R|R;|00603u. (a,rpamn) K(I:"I EI?I nﬁixm((lfxn?;uziz ala;| ¢c | Y
20 | 47 [1525| 14 | 12 [1,5|0,5 7204 (12-18)] 21 | 13 |26 (30[39[43|3([3,00,37|1,5
52 (16,25 16 | 13 (2,0(0,8] 7304 (10-14)] 26 | 17 |27 (3343|473 | 3 0,34/ 1,8
52122,25| 21 (18,5 2 |0,8] 7604 (11-16)|315]|220]26|30|39|43|3|3,0|035|1,7
25|52 (1625 15 | 13 [15(05| 7205 (12-18)(240(175|31 35|43 |48|3|3,0(037|15
62 (1825 17 | 15(20(08| 7305 (10-14)/ 33023233 |41 |53|57|3]30/(034]| 18
62 |2525] 24 | 21 |20]08] 7605 (11-16)[475(366|31 (35|43 |48|3]3,0(035(17
62 |1825| 17 | 13 |20(08| 27305 (10-14)] — | — [ 31 [35]|43[48|3]30/034] 1.8
30|55 17 | 16 | 1415052007106 (11-15)[ 270|199 |35 |40 |47 |52|3|45|035| 17
62 11725] 16 | 14 |15[05] 7206 (12-18){310(220|37 |41 |52|57|3]30]037|15
62 12125[205| 17 [20[08] 7506 (12-16){ 360 (270|37 |41 |52|59]|3]40]036] 1,6
7212075 19 | 17 [20(08| 7306 (10-14)[430(295|38 | 47|61 |66|3|45(034| 18
7212775029 |23 (20(08| 7606 (11-16) 630 |510|38|47|61|66|5]55(035|17
7212075 19 | 14 [20[{08| 27306 (10-14)350(206|39 (47 |55|68|3]6,5(034]| 1.8
35(62 | 18 | 17 | 15[15(05(2007107 (11-15)[ 320 (23040 |47 |54 |59 |3|45]035| 1.7
7211825 17 | 15|20(08| 7207 (12-18)/385|260|43 | 48|61 | 67|4]|30/|037] 1,5
7212425 23 | 20 |20[08| 7507 (12-16)| 530 (400|443 | 48|61 | 69|4]|50/|036] 16
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IIpooo:ncenue madauyor 6.6

d|p| T |B|b|R|R 0603 (wrpan) Kcﬁ flf’l Mol &)\ Da\ Do\ gl e |y
3580|2275 21 | 18 |25]08| 7307 (10-14) 540|380 43 | 53 | 68 | 74| 5| 45 [034| 18
80 [3275| 31 | 27 [25]08| 7607 (11-16)] 760 615] 43 | 53| 68| 74| 5| 75035] 1.7
80 | 22.75| 21 | 15 |25]08| 27307 (10-14)] 450 290] 44 | 53 | 61| 76| 5| 75 |0.70] 085
2068 19 | 18 | 16 |15]05] 2007108 (11-15) 400 | 284 45 | 55| 60| 65 | 4| 45 |035] 1.7
80 [1975] 20 | 16 [20]08| 7208 (12-18)| 465 | 325] 48 | 55| 68| 76 | 4| 3.5 |037] 1.5
80 [ 2475 235| 20 |20|08| 7508 (12-16)] 560 440] 48 | 55| 68| 75 | 4] 55036 16
90 [ 2525 23 | 20 |25|08| 7308 (10-14) 660 475] 50| 60| 76| 82| 5| 50034 1.8
00 [3525| 33 [285]25]08| 7608 (11-16) 900|675] 50 60] 76| 82 | 5| 80035 1.7
00 [2525] 23 | 17 |25] 08| 27308 (10-13)] 560 370] 50| 60| 70| 86| 5| 80[0.70]085
45 75| 20 | 19| 16 |15]05] 2007109 (11-15) 440|349 50 | 57| 66 | 72| 4] 45]035] 1.7
85 (2075 19 | 16 |20]08| 7209 (12-18)] 500|330 53 | 61| 73| 80 | 4| 45037 1.5
85 | 2475| 235] 19 120]08| 7509 (12-16)] 600 460] 53 | 61| 73| 82| 4| 55036| 1.6
100] 2725 26 | 22 |25|08| 7309 (10-14) 830|600 56 | 68 | 85 | 92 | 5] 50034 1.8
100] 3825 36 | 31 |25|08| 7609 (11-16) 114|905 | 56 | 68| 85| 92| 5| 80035 1.7
S0[80] 20 | 19 | 16 [15]05] 2007110 (1115 — | — | 55 | 62| 71| 77| 4] 45]035] 1.7
00 (2175 21 | 1720]08| 7210 (12-18)| 560|400 58 | 65| 78 | 87 | 4| 45 [037] 15
00 [2475|235] 20 [20]08| 7510 (12-16)] 620 540] 58 | 65| 78| 85 | 4] 55036] 16
1102925 | 29 | 23 [30]10] 7310 (10-14)] 100 | 755] 62 | 74| 94 | 102 5| 60034] 1.8
110[4225| 40 | 34 [30]10] 7610 (11-16)] — 62 |74 o4 [102] 5] 90035] 1.7
110]2925 | 27 [ 19|30 1.0] 27310 (10-14)| 800 530] 61 | 74| 85 [104] 5| 10 [0.70[085
55|90 23 | 22 19]20]08] 2007111 (11-15)] 570|452 61 | 69| 80| 86 | 4| 55]035] 17
100] 2275 | 21 | 18 |25|08] 7211 (12-18)| 650460 63 | 72| 87| 94| 5| 45037 1.5
100[2675] 25 | 21 [25]08] 711 (12-16)| 800 | 610] 63 | 72| 87| 95 5] 55036] 1.6
120 315 | 20 | 25 [30]10] 711 (10-14)| 107 | 81.5| 67| 81|103|111] 5| 65 |034] 1.8
120 455 [44.5]365]30] 10| 7617 (11-16)| 160 | 140| 67 | 81|103| 111] 5 |106[035] 1.7
120] 315 | 29 | 21 [30]10| 27317 (10-14)] 920|580 67 | 81| %2 | 113] 5 | 106070035
60 110 375| 23 | 19 [25]08| 7212 (12-18)| 780 | 580 69| 79| 95 [106] 5] 45 [037] 1.5
110 2975| 28 | 24 [25]08| 7512 (12-16) 125 | 101] 60 | 79| 95 [104] 5| 55 [036| 16
30| 335 | 31 | 27 |35]12] 7312 (10-14) 128 | 965] 73 | 90 |112] 120 5| 7.5 |034| 18
130] 485 [47.5| 39 |35|12| 7612 (11-16) 186 | 157] 73| 90 |112]120] 6| 11.5]035] 1.7
130] 335 | 31 | 22|35 12| 27312 (10-14)] 105 | 610] 72| 90 [103]123] 5 | 11.5]0.70[085
6519 | 17 | 16 | 14 |15]05] 2007913 (12-18)] 340 | 340| 70 | 76 | 84| 88 | 3| 45 |037] 1.5
100] 23 | 22 | 19 [20] 08| 2007113 (11-15)] 610 | 645] 71| 78| 90| 97| 4| 55035] 1.7
1203275 | 31 | 27 [25]08| 713 (12-16) 119 |980] 75 | 86 [105]115] 6 | 55 [036| 1.6
10| 36 | 33 | 28 [35]12| 7313 (10-14) 146 | 112] 80 | 96 |121]130| 6 | 80 [034| 18
10| 51 | 48 | 41 |35]12] 7613 (11-16) 210 | 168 | 80| 96 |121]130] 6| 12 |035] 1.7
10| 36 | 33 | 3 [35] | 27313 (10-14) 120 | 700] 78 | 96 [100]132] 6| 13 [0.70[085
70 [110] 25 | 24 | 20 | 20|08 | 2007114 (11-15) 776 | 71.6] 76 | 85 | 98 |105] 5] 60035] 1.7
15[ 2625] 26 | 21 [25]08| 7214 (12-18) 960|820 80| 90 | 108] 118] 6 | 50]037] 1.5
125[3325] 31 | 27 [25]08| 7514 (12-16)| 125 | 101| 80| 90 | 108]119] 6| 60]036] 1.6
150] 38 | 37 (30 [35]12| 714 (10-14) 170 | 137] 85 [100]129] 140| 6 | 80 [034| 1.8
150 54 | 51 |43 [35]12| 7614 (11-16) 240 | 186 ] 85 [100]129] 140| 7| 12 [035| 1.7
751105] 20 | 19 | 17 15|05 2007915 (12-18)| 490 52.0] 80 | 89| 9| 103] 4] 6:0]037] 1.5
115 25 | 24 | 20 |20 08| 2007115 (11-15) 783 | 750] 82| 90 [105]110] 5] 70035 1.7
130] 2725 | 26 | 22 |25|08| 7215 (12-18)] 107 | 840] 85 | 96 [113]124] 6 | 60037 1.5
130[3325| 31 | 27 |25|08| 7515 (12-16)] 130 | 108 | 85 | 9 | 113]125] 6] 50036] 1.6
160] 40 | 37 | 31 |35|12| 715 (10-14) 180 | 148 | o1 | 108|138 149] 6| 90 |034] 18
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Ipoda.ncenue maoiuyer 6.6

d | D| T | B|b R R;|0003H (a,rpan) KCH RCIE’I ’;ﬁ’xmi’; Iﬁ; n?l’;z ar| az| ¢ | ¥
75 | 160 58 55 146535 12| 7615 (11-16)| 280 | 235 | 91 | 108] 138] 149| 7| I3 [035| )7
160( 40 37126 135112 27315 (10-14)] 150 | 930| 91 | 108[138|152| 6| 14 | 0,7 | 085
80 125 29 27 | 23 (2008 | 2007116 (11-15)] 102 | 930 | 87| 95 [112]120| 6 | 70 (035 1,7
140[ 2825 [ 26 | 22 [30]10] 72106 (12-18)] 112 [ 952] 90 [105[ 122] 132] 6 | 60 [037] 1,5
1403525 33 | 28 [30[10| 7516 (12-16) 143 | 126 | 90 | 105[122|134] 6 | 70 [036| 1,6
170] 615 [595] 49 [35]12] 716 (11-16) 310 [ 200 | 97 [ 18] 147[ 159 6 | 95 [035] 1,7
85| 1503025 28 | 24 [30(10| 7217 (12-18)] 130 | 109 | 95 | 110[ 132| 141]| 6| 60 [037| 15
150 385 | 36 | 30 (30| 10| 7517 (12-16)] 162 | 141 | 96 | 110{ 130|142 7| 85 [036| 16
180 445 | 41 | 35 (40| 15| 7317 (10-14)| 230 | 195 | 102]| 125|155 167| 7| 105|035| 17
180 445 | 41 | 30 [40| 15| 27317 (10-14)| 180 | 146 | 102]| 125|155 167]12{145| 0.7 | 085
90 | 140| 32 | 30 | 26 (25|08 | 207118 (11-15)] 128 | 111 | 99| 108|124 134| 6| 80 [035| 17
160 325 | 31 | 26 [30| 10| 7218 (12-18)| 158 | 125 [102| 117|138 150| 7| 60 [037| L5
60| 425 | 40 | 34 |30 10| 7518 (12-16) 190 | 171 [ 102] 117] 138|152 7| 85 [036 16
190 465 | 43 | 36 (40|15 7318 (10-14)| 250 | 201 | 108] 130| 163| 176| 7105|034 18
190] 675 | 665|535 40[ 15| 7618 (11-16) 370 | 365 | 108] 130] 163 | 177]12] 145[035] 1.7
95 | 145 32 30 | 26 [25(08| 2007119 (11-15) 130 | 115 | 104]112] 130] 140| 6| 80 |035] 1,7
70| 345 | 32 | 27 |35 12| 7219 (12-18) 168 | 131 | 107 125] 148| 159| 7| 70 [037] 1.5
70| 455 [455|37 |35 12| 7519 (12-16) 230 | 225 | 107|125 148|161 7| 10 [036) 1,6
100|150 32 30 | 26 | 25( 08| 2007120 (11-15)] 132 | 120 | 109|117 134| 144| 6| 80 |035] 1,7
180 37 34 | 293512 7220 (12-18)] 185 | 146 | 114| 135|155 168| 7| 80 |037| 1,5
180 49 46 | 39 (3512 7520 (12-16)] 250 | 236 [ 114 135 155|171 7| 80 [036| 1,6
2150 515 | 47 | 39 (40|15 7320  (12-16) 280 121147 183|197 7(125|034| 18
215( 565 | 51 | 37 [40] 15| 1027320 (12-18) 2061121 147|183 200(12| 17 |034| 18
2051 775 | 73 61,5/40(1,5] 7620 (11-16) 460 | 460 [ 121] 147|183 |202| 7| 20 [035] 1.7
110|170 38 | 36 | 31 (30| 10| 2007122  (15) 171 | 165 (120 120) 160|164 7| 9 (035|173
2000 56 | 53 |46 (3512 732 (15) | 300 | 29 | 122|125 185(190]| 9| 10 |039| 1,55
240 845 | B0 | 66 (40| 15| 7622 (11) | 520 | 505 | 124 135] 220| 225]| 14| 195]1033| 182
120|180 38 | 36 | 31 [30]| 10| 2007124  (14) 180 | 1RO [ 130 130|170 175 7| 9 (037|162
2151 435 | 41 | 34 (3512 7224 (15) | 270 | 237 | 132|135 200 205| 11| 95 {039 1,55
2150 615 | 58 | 50 |35 12| 754 (15) 368 | 379 [ 132|135 200| 205| 10 11,5| 041 1 46
260| 905 | 86 [705[40[ 15| 724  (12) | 610 | 610 | 134|145 235] 240{ 14 195]031]197
130|230 6775| 65 | 54 | 40|15 7526 (16) | 400 | 429 | 144 | 144| 215] 221 |10{13,5|0,43 /1,39
140[190] 32 | 30 | 26 |2,5]0,8 (2007928 (12) 140 [ 162 [150]150|182(184| 6| 8 [0,33|1,82
2101 45 |42 (36| 3 | 1 (2007128 (14) | 245|247 |152(152|200|203| 8| 11 [0,37|1,62
250|71,75| 68 | 58 | 4 |1,5| 7528 (12) | 490 | 538 |154|157|235|239[10]13,5|0,33]1,83
150|270 77 | 74 |60 | 4 |1,5| 73530 (15) | 550 | 598 |164|168]|255|255[10]13,5|0,39/1,55
250 64 | 60 | 52 13,5(1,212007730 (10) | 332|444 |162|165|235|238| 6| 14 0,27]2,27
160|240 51 48 | 41 [3,511,2(2007132 (14) | 320 [ 351 [172|175[228(232| 8| 12 [0,37]1,62
290( 84 80 | 67| 4 (1,5 7532 (14) | 650|599 |174|185|271|275[10]13,5]|0,28/2,12
375|873 (79,4 50| 6 (1,5 7832 (25) | 680 |610|182|182|291|353[10] 25 |0,7 0,86
1700230 38 | 36 |31 |3 |1 (2007934 (17) | 215|225 [180)180(220|224| 8| 10 [0,46|1,29
360( 127 | 120100 5| 2 7634 (13) |1500]|1170]190|205|335(340]|15] 22 |0.32/1,88
180(280| 64 | 60 | 52 |13,5|1,2(2007136 (11) | 480 | 484 [192|200|268|268[10| 16 |0,28)2.16
320( 91 86 (70| 5|2 7336 (14) | 700 | 6791197|205|300({302]|10| 16 |0.36]1,65
190(260| 45 |42 |36 | 3 | 1 (2007938 (14) | 270 | 315 (2001200(250(|253| 8 | 10 (0,38|1,57
2901 64 | 60 | 52 13,5|1,2(2007138 (14) | 490 | 519 ]202(202|278[279|10| 16 |0,29/2,06
3401 97 |92 |75 5| 2 7338 (11) | 800 | 888 [207(220({320|320{10{ 17 |0,30/2,03
290| 51 46 | 40 |13,5(1,2| 7138 (14) | 305|362 (202|202{275|278| 8 | 14 [0,37]1,61
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[podoacenue maodauyst 6.0

Cz (:0. dn db Da Db
d|D r B (b kH | xH |maxmax|min {min

=

R; | O603u. (a,rpan) a;| a:| ¢ | Y

200(310f 70 | 66 | 56 1,212007140 (14) | 560|617 [212]{220{297(298(11| 17 |0,38| 1,6

h

t

205[485[117,5|95,2| 68 2,5| 7841 (30) |1030[1010[227|227|429|463|10] 25 |0,87|0,69

220(300f 51 | 48 | 41 1,212007944 (12) | 363 [458 [190]232(235(288[ 8 | 12 |0,31{1,94

,
h

340] 76 | 72 | 59 1,512007144 (13) [ 670|716(234|240({326{326{12| 19 |0,35|1,73

400| 114 [ 108 90 7544  (11) |1000(1228|238|250|380|380|12| 19 |0.38|1,55

| B
b

400( 71 | 65 | 52 2| 7244  (14) | 679|667 [225|240[380(380|10] 20 |0,37]1,61

240(320] 51 | 48 |41 |3,5[1,212007948 (17) |370[472|250|252(308|312| 8 | 13 |0.45[1,34
360 76 | 72 |62 | 4 |1,52007148 (12) | 690 | 793 [254|260(346(348(12| 19 |0,32{1,89
255[560| 124 | 10570 | 8 [3,5] 7851 (30) |1280[1320[283|283|495|532|15| 36 |0,870,69

260(360] 64 | 60 | 51 |3,5]1,212007952 (14) | 525|650 (270(272|348|350| 8 | 14 ]0,37|1,62
400 87 |82 |71 | 5| 2 [2007152 (11) | 880 |1000[(280|287(382|384|14| 22 |0,3 |2,03
540 110 | 102 |80 | 8 |3,5| 73352 (9 [1520]1600/288(288|502|512|16] 18 |0,24{2,52

280(420| 87 |82 |71 | 5 | 2 [2007156 (14) | 900 |1040[300|305|402(406|14| 22 |0,37]|1,62

300(420] 76 | 72 |62 | 4 |1,5/2007960 (11) [790|916|314[320|400{406| 8| 15 |0,28[2,12
460| 100 | 95 [ 82 | 5 | 2 [2007160 (11) | 990 [1290[320({330({440(442|14| 22 |0,31{1,94
440 73 | 58 |52 |5 | 2| 7860 (16) |540|620|318|318[415(422{10] 20 [0,43| 1,4
500f 90 | 82 [ 65(10(2,5] 7760  (10) | 880 |970|336|336|464|470]10] 25 |0,27]2,27

320(480( 100 | 95 |82 | 5 | 2 2007164 (11) [1150[1360|340|340|460|462(14| 22 |0,33|1,85

360(480( 76 | 72 |62 | 4 |1,5(2007972 (12) | 860 [1060|374|380|460|466| 9| 18 |0,33]1,83
530[ 80 | 66 |60 | 6 2,5 7772  (15) |[820[950|382|382|500({508(15| 20 [ 0,4 [1,49

420(620| 94 | 90 | 67 | 6 [2,5| 7184  (15) |1290]|1640{442|442[{590|598(10] 20 | 0,4 (1,49

460(620] 80 | 74 |58 | 5 | 2 |1007992 (15) |1090[1530[478|480[600|602{10{ 17]0,4 (1,49

480(650| 85 [ 78 | 60 | 6 |2,5[1007996 (16) |1000{1440{500{502(628(630(10| 20 |0,43| 1,4

500(670{ 85 [ 78 | 60 | 6 |2,5[10079/500 (16) |1090[1680[{522|525|648|650(10| 20 |0,43| 1,4

Tabnuua 6.7
ToaAMHMNHUKH IAPHKOBLIE YIIOPHBIE 0AHHAPHBIE H ABOliHbIe, [OCT 7872-89

Tun BO00H 4, Tun 380004 g Tun 28000 4, {m 18000 4, i "
2 B - — o R [

g TN ==  Cpep? Coepd - J, B "t
~— ‘ i s R
H |:|:°3 ] Y } 5w ]

] ; % ' '_ 2 X b N 4

o/ — o & :10. vz [ IR 4 -]

Se— S/ S| o . % 14 e

L -—d 0 e B pgr00 mw D, =D+0.5m | RSN |
—0 Dy D>100 mm Dy=0+1,0um SN N by

8000H - opnopsiaubie; 38000H — nBoiiHble,
28000 — onuHapHbIE CO CBOOOIHBIM CAMOYCTAHABINBAKOIIHMCS KOIbLOM 0€3 NOAKIAIHOID;
18000 — T0 ke, HO ¢ MOAKJIAAHBIM KOJIBLIOM.

D | D |d | D;| H)| d>| B | R Oboznauenue C, xH |Cy xH| dy Dy |bmin

20 [35[35] 21| 10 05 | 8104H 150 | 224 | 29 | 25 | 20
40 | 40 | 22| 14 1.0 | 8204H 224 | 320 | 32 | 28 | 35
40402226 15 | 6 | 1,0 | 38204H 224 [ 320 20 | 28 | 35

25 [ 424226 | 11 1,0 | 8105H 18,0 | 300 | 35 | 32 | 3.0
47 |47 27 | 15 1,0 | 8205H 28.0 | 425 | 38 | 34 | 35
52 [ 52| 27 | 18 1,5 | 8305H 345 | 465 | 40 | 36 | 5.0
60 | 60 | 27 | 24 1.5 | 8405H 455 | 57.0 | 44 | 40

47 147 | 27 | 28 | 20 | 7 | 1,0 | 38205H 280 | 425 | 25 34

25 | 52 | 52 | 27 | 34 | 20 | 8 | 1,5 | 38305H 345 | 46,5 | 25 36 5,0

60 | 60 | 27 | 45 | 15 | 11 | 1,5 | 38405H 45,5 | 57,0 [ 25 39
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Ipooouicenue mati:myot 0.7

o D d] I); H dz B R O0o03HaueHHe (:., xkH (:0_ kH dﬂ l)ﬂ b min
25 [ 32 152 | 27 |34 |20 8 | 1,5 38305H 345 | 46,5 25 36 5,0
60 [ 60 | 27 | 45 | 15 | 11 [ 1,5 | 38405H 45,5 | 57,0 25 39 —
30 | 47 | 47 | 32 | 11 1,0 | 8106H 25,5 | 33,5 40 36 3,0
52 |52 ] 32 | 16 1.0 | 8206H 255 | 400 | 43 | 39 | 3.5
60 | 60 | 32 | 21 1,5 | 8306H 38,0 | 55,0 47 43 5,0
701 70 | 32 | 28 1,5 | 8406H 69,5 | 95,0 52 48 —
52152 |32 |29 25 7 | 1,0 | 38206H 25,51 40,0 30 39 3,5
60 | 60 | 32 | 38 | 25 9 | 1,5 38306H 38,0 | 5350 30 42 5,0
O 70 | 32 | 52 | 20 | 12 [ 1,5 | 38406H 09,5 ] 950 30 46 —
35 | 52|52 ] 37 | 12 1,0 | 8107H 20,0 | 39,0 45 41 3,0
62 | 62| 37 | 18 1.5 | 8207H 355 | 570 | 50 | 47 | 3.5
68 | 68 | 37 | 24 1,5 | 8307H 50,0 | 75,0 53 50 6,0
80 | 80 | 37 | 32 2,0 | 8407H 76,5 106 59 56 —
062 | 62| 37 |34 | 30| 8 |15 38207H 355 ] 570 35 46 3,5
068 | 68 | 37 | 44 | 30 | 10 | 1,5 | 38307H 50,0 | 75,0 35 48 6,0
80 | 80 | 37 [ 59 | 25|14 120 | 38407H 76,5 | 106 35 33 —
40 | 60 | 60 | 42 | 13 10 | 8108H 270 | 530 | 52 | 48 | 3.0
68 | 68 | 42 | 19 1.5 | 8208H 465 | 830 | 56 | 52 | 3.5
78 | 78 | 42 | 26 1,5 | 8308H 61,0 | 950 61 57 6,0
90190 | 42 | 3 2,0 | 8408H 96,5 143 67 63 —
68 | 68 | 42 | 36 | 30 | 9 | 1,5 | 38208H 46,5 | 83,0 40 51 3,5
78 | 78| 42 |1 49 | 30 | 12 | 1,5 | 38308H 61,51 950 40 35 6,0
90 [ 90 | 42 | 65 | 30 | 15 [ 2,0 | 38408H 96,5 | 143 40 60 —
45 | 65 | 65 | 47 | 14 1.0 | 8109H 280 | 585 | 57 | 53 | 3.0
73 | 73 | 47 | 20 1.5 | 8209H 390 | 670 | 61 | 57 | 3.5
85 | 85 | 47 | 28 1,5 | 8309H 75,0 | 118 67 63 6,0
100 100 | 47 | 28 2,0 | 8409H 122 | 186 74 70 —
73| 73| 47 | 37 | 35 9 | 1,5 | 38209H 390 | 67,0 45 56 3,5
85 | 85 | 47 | 52 | 35 | 12 | 1,5 | 38309H 750 | 118 45 6l 6,0
1001100 47 [ 72 | 35 | 17 | 2,0 | 38409H 122 186 45 67 —
50 | 70| 70 | 52 | 14 1,0 | 8110H 290 | 64,0 62 58 3,0
78 | 78 | 52 | 22 1.5 | 8210H 500 | 900 | 66 | 62 | 3.5
95 | 95 | 52 | 31 2,0 | 8310H 88,0 | 146 75 71 6,0
110 110] 52 | 43 2,5 | 8410H 137 | 216 82 78 —
T8 | 78 | 52 |39 | 40 | 9 |25 | 38210H 50,0 | 90,0 30 61 3,5
95 | 95 | 52 | 58 | 40 | 14 | 2,0 | 38310H 88.0 | 146 50 68 6,0
1101110 52 [ 78 | 40 | 18 | 2.5 | 38410H 137 | 216 50 74 —
55|78 | 78| 57 | 16 1,0 | 8111H 30,5 | 63,0 68 64 3,0
90 | 90 | 57 | 25 1,5 | 8211H 61,0 | 114 74 70 6,0
105 105| 57 | 35 2,0 | 8311H 102 | 176 32 78 8,0
120 120| 57 | 35 2,0 | 8411H 166 | 265 89 85 —
90 | 90 | 57 | 45 | 45 | 10 | 1,5 | 38211H 610 | 114 35 69 6,0
1051105 57 | 64 | 45 | 15 | 2,0 | 38311H 102 176 35 75 8,0
1201120 57 [ 87 | 45 | 20 | 2.5 | 38411H 166 | 205 —
60 | 85| 85| 62 | 17 1,5 | 8112H 41,5 | 95,0 74 70 4,0
05 | 95| 62 | 26 1,5 | 8212H 62,0 | 118 79 75 6,0
110 110] 62 | 35 2,0 | 8312H 102 | 176 87 33 8,0
130 130| 62 | 51 2,5 | 8314H 200 | 325 97 93 —
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d | D | d | D, | H| d | B | R |000snauenue| C, xH |Cy xH| D, |hmin
60 | 95 | 95 | 62 | 46 | 50 | 10 | 1,5 | 38212H 62,0 118 60 74 6,0
110110 62 | 64 | 50 | 15 | 2.0 | 38312H 102 176 60 80 8.0
130130 62 | 93 | 50 | 21 | 2.5 | 38412H 200 325 60 88 —
65 |90 | 90 | 67 | 18 1.5 | 8113H 380 | 85.0 79 75 4.0
100 100 | 67 | 27 1,5 | 8213H 64,0 | 125 84 80 6,0
1151115 67 | 36 20 | 8313H 106 186 92 88 8.0
140 | 140 | 68 | 56 3, 8413H 224 390 104 100 -
100|100 | 67 | 47 | 55 10 | 1,5 | 38213H 64.0 125 65 79 6,0
1151115 67 | 65 | 55 15 | 2,0 | 38313H 106 186 65 85 8,0
140 (140 68 | 101 | 30 | 23 | 3,0 | 38413H 224 390 65 ) —
70 195 |95 72| 18 15| 8114H 400 | 93.0 84 80 4.0
1051105 72 | 27 1.5 | 8214H 65,5 134 89 85 6,0
1251125 72 | 40 20 | 8314H 137 250 99 95 8,0
150|150 3| 60 3,0 | 8414H 240 440 113 107 —
1051105 72 | 47 | 55 10 | 1,5 | 38214H 65,5 134 70 24 6,0
1251125 72 | 72 | 55 16 | 2,0 | 38314H 137 250 70 92 8,0
150 (150 73 | 107 35 | 24 | 3,0 | 38414H 240 440 70 102 —
75 | 100 | 100 | 77 | 19 1,5 | 8115H 440 104 89 85 4.0
110110 77 | 27 1,5 | 8215H 67.0 | 143 04 a0 6,0
1351135 77 | 44 25 | 8315H 163 300 108 102 11
160|160 78 | 65 3,0 | 8415H 265 510 120 115 —
110|110 77 | 47 | 60 | 10 | 1.5 | 38115H 67,0 143 75 89 6,0
135|135 77 | 79 | 60 | 18 | 2,5 | 38315H 163 300 75 99 11
160 (160 78 | 115 60 | 26 | 3.0 | 38415H 265 510 75 110 —
80 [105]105] 82 | 19 15| 8116H 45,0 108 95 90 4.0
115|115 82 | 28 1.5 | 8216H 75,0 160 100 95 7.0
140 140 | 82 | 44 25 | 8316H 160 300 113 107 11
170170 83 | 68 3,5 | 8416H 275 550 128 122 —
1151115 82 | 48 | 65 10 | 1,5 | 38216H 75.0 | 160 80 o4 7,0
140|140 82 | 79 | 65 18 | 2,5 | 38316H 160 300 80 o4 11
170 (170 83 | 120 65 | 27 | 3.5 | 38416H 275 5350 80 o4 —
85 (110|110 87 | 19 15| 8117H 45.5 114 99 95 4.0
1251125| 88 | 3 1.5 | 8217H 98,0 | 212 108 102 7.0
150|150 | 88 | 49 25| 8317H 190 360 120 115 12
180|170 | 88 | 72 3.5 | 8417H 320 655 135 130 -
1251125 88 | 55 | 70 | 12 | 1,5 | 38217H 98,0 | 212 85 101 7,0
150|150 88 | 87 | 70 | 19 | 2.5 | 38317H 190 360 85 111 12
120180 | 88 | 123 65 | 29 | 3.5 | 38417H 320 036 85 124 —
90 (120120 92 | 22 15| 8118H 45,5 118 108 102
1351135] 93 | 3 20 | 8218H 120 255 115 109
1551155 93 | 50 25 | 8318H 196 390 125 119
190|187 93 | 77 3,5 | 8418H 325 695 143 137
135|135 93 | 62 | 75 14 | 2,0 | 38218H 120 255 90 108
551155 93 | 88 | 75 19 | 2,5 | 38318H 196 390 90 116
190190 93 | 135 70 | 30 | 3,0 | 38418H 325 095 90 131
100 135135102 ] 25 15| 8120H 01,0 160 120 114
150 (150 103 | 38 2.0 | 8220H 122 270 128 122

160




[Ipu HEOOXOMMOCTH IPUMEHEHHUs APYTHX TUTIOB MOAUIMITHUKOB (MHOTOPSAHbIE,
0ouko0OpasHbIe U T.I1.) HE0OX0AUMO 00paTUTLCA K CpaBOYHOM nuteparype [8, 9, 32].

6.3. Oco0eHHOCTH NPOEKTUPOBAHHS NOAIMITHUKOBBIX Y3J10B

Herounocts MoHTa)ka, Harpes, AedopMary Baja MOTYT MPUBECTH K 3aKITHHU-
BaHHUIO BPAIIAIOIIUXCA KOJIEC, 9TO, OCOOEHHO B MOMEHT JABMIKEHHS, YPEBATO BEChMa
HEMPUATHBIMHA TOCIEACTBUAMH. [IpenoTBpaiieHne 3Toro A0CTHTaeTCs Pa3TMIHBIMK
MeponpuaTuamu | 34, 44].

Cxembl YCTaHOBKH MOANTMITHUKOB 3aBHCAT OT XapakTepa HarpykeHus u aedop-
MupoBaHus BajoB (puc. 6.5). [IpumensaoT uKCHPOBAHHBIE W TUTABAONINE OTIOPHI. B
(PUKCHUPOBAHHBIX BHYTPEHHUE M HAPY KHBIE KOJIbLIA HEMOABHIKHBI B OCEBOM Harpas-
neHuH. B nnaBarommx BHEMIHEE KOO MOJKET MEPEMEIAThCA B OCEBOM HaNpaBJie-
HUH 33 CYET YCTAHOBKH TO/IIIMITHMKA B CMEIMAJIFHOM CTakaHe ¢ 3a30poMm. [lnasato-
et 0ObIYHO JENAKT TY ONOpY, I'Ie MEHbIE paauanbHas Harpyska. [Ipu Gonbiiom
PACCTOSTHMM MEKIY onopamH (Bajl yepBska) (PMKCHPOBAHHAA OMOpa Ul KECTKOCTH
UMEEeT Ba MOMMMUMIHUKA. /{7151 CBOOOMHBIX TeMMEpPaTyPHBIX MEPEMENIeHHH T0IX0-
JAT pajuaibHble POJUKOMOAIIMIHUKA ¢ HUWIMHAPUUECKUMHU POJIMKAMHM U paavalib-
HbIE [IAPUKONOAITUITHAKH ¢ HE3aKPETTIEHHBIMU HAPY >KHBIMH KOJTBLIAMH.

Kopotkue Basnbl npu cnabom HarpeBe MOXKHO YCTAHABIMBATh HA MOALIMITHHMKH
BpAcrop, Koraa OJuH MOIMHIMHAK (PUKCUPYET 0CEBOE CMEISHHE Bajla B OJIHY CTOPO-
Hy, a Apyroii — B npyryio. Cxema ¢ (ukcanueil moaMmMImHUKOB Bpacnop yao0Ha B
MOHTaXe, HO TPEOYEeT MKECTKUX NOMYCKOB HA JIMHEHHBIE pa3Mepbl U OMACHA BO3MOK-
HBIM 3aIEMJICHHEM TeJT KaueHHUs TP Harpese.

B
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Puc. 6.5. Cxembl yCTaHOBKH MOILIHITHUKOB

7
5

[Ipu ycraHoBke Bpacnop Mg paauajibHbBIX NOAUIMIHUKOB OCTABJISIIOT OCEBOM
3a30p, a U1 paAMaIbHO-YIOPHBIX MPE1YCMaTPUBAKOT OCEBYIO PETYIIUPOBKY.

KperuieHue moIMMITHAKOB HA BAJTY W B KOPITYCE BBITIOIHAIOT UIT BOCIPHATHS
OCEBBIX HArPY30K, JEUCTBYIOIIMX HA ONIOPY.

JIns 3aKkperuieHHsl BHYTPEHHUX KOJIEIl HA Bajly NPUMEHSIOTCS Pa3IddHbIe CpPea-
cTBa (puc. 6.6).
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Puc. 6.6. Cnioco0Osl 0CEBOTO 3aKPETUICHHSI BHYTPEHHUX KOJIel]

Jlnsa pukcanum Hapy KHBIX KOJEI MPUMEHSIOT Pa3inuHble YCTpoitcTa (puc.6.7).
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Puc. 6.7. CnocoObl 0OCEBOro 3aKpPeruieHHs: HAPYIKHBIX KOJIeL|

PajinajibHO-yOpHBIE MOJIMITHUKK TPEOYIOT OCEBOIr0 PEryJIMPOBAHUS, KOTOPOE
AENIacTCs CMEIICHUEM HAPY)KHOrO Kombua (puc. 6.8).
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Puc. 6.8. OceBoe peryiupoBaHUe HAPYKHBIX KONl

JledopMaliiyi MOAIIKMITHAKOB KAuEHHsI NPUMEPHO PaBHbI JedopMaiysM BajoB.
[lomneprkanne BHICOKOW KECTKOCTH MOIIIMITHUKOBBIX Y3JI0B 00€CTIEUHBAET TOYHOCTh
BPAIICHHUS CUCTEMbl. MaKCUMATbHYIO )KECTKOCTh UMEIOT TOUYHBIE POJTHKOIOIIIUATIHHU-
KH.

JKECTKOCTh yBENMMUMBAETCS MPEABAPUTEILHBIM HATATOM, CYyTh KOTOPOTO B BBI-
OOpKe 3a30POB M HAYAJILHOM CIKATHU TEJI KQUEHUs. DTO JOCTUTaeTCsl B3AUMHBIM OCE-
BEIM CMeIeHneM Kouterl (puc. 6.9).
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Puc. 6.9. Cnocobr! opranuzaliiu MpenBapuTeIbHOTO HATSra MOANIUITHUKOB

WManumnuii npeaHatsar NpuBOIUT K YCUIICHUIO M3HOCA cemapaTopa u3-3a Hade-
TaHWd Ha HETO YacTH Tell KAUeHWS W OTCTaBaHHUSA JPYTOH YacTH B CBSA3H C PA3HBIMH
UX TUaMETpaMHu.

YIUIOTHSAIOMNAE YCTPOUCTBA 3TO CHENHANbHBIE NETAIA, BHITIOJIHEHHBIE M3 MST-
KUX YNPYTrUX MATepUasioB (MSIrKMe MeTajljibl, PE3UHA, IacTMacca, BOWIOK W T.II.),
KOTOpbIC MPEAOTBPALLAIOT BHITEKAHUE CMA3KK U3 MOJIIMIHUKOBLIX Y3/J10B U NOMmaaa-
HHE B HUX 3arpsa3HeHus (puc. 6.10).

163



ManykeTHBIE, a Tak/Ke aHAJOTHYHBIE UM YTUIOTHEHHS C BOWIIOWHBIMH WIIH Me-
TAUTMYECKUMH KOJIBIIAMH TTPUMEHSIOTCSI HA HU3KHX W CPEJHUX CKOPOCTSIX, JIalT
IJIOTHBIA KOHTAKT MOJABMXKHBIX U HEMOABUIKHBIX ACTAICH.

beckoHTakTHBIE (11E€NEBBIE N TAOUPHUHTHBIE) YIUIOTHEHUSA MPENATCTBYIOT NPOTE-
KaHHUIO JKMJKOCTEH M JaiKe rasa uepes Kackaj Luesed v kamep. 3a30pbl U pa3Mepsl
KaMmep Ha3HAvaroTCs B 3aBUCHMOCTH OT IMaMeTpa Baja (tab. 6.8)

iy 4
ity willly
amyFs
R A

2R N

F <P H N

Puc. 6.10. OcHOBHBbIE THIbI YIIOTHEHUH

Tabnuma 6.8
Pexomenayemvbie pamMepbl 6€CKOHTAKTHBIX YILIOTHEHHIH, MM
[Tapamerpsl ynnoTHEHUMH FWEETD Be

10...50 50...85 85...100
PajguasnbHblil 330D 0,2 0,3 0.4
OceBoii 3a30p 1,0 1.5 2,0
I'myOnHa KamepeI 1,5 2,0 2.0
OceBoii BBIXOI
MMOBEPXHOCTH Balia 1,5 2,0 2.0
3a YIUIOTHEHHE
OceBoe pacCTOSIHHE IO TICPBOIT KaMEpPhI 5 5 2
MuUHHMaJIBHOE YHUCJIIO LIeTIeH 3 4 5

y[lJIOTHeHI/UI, OCHOBAHHbIC HA ACHCTBUU U,GHTPOGG)KHOEI CUJlbl, IPOCTBLL H pPa-
OUOHAJIbHBI, HO HE o0ecrneunBaOT TMOJTHOW 3alINTHI MpH OCTaHOBKE MAIlTUHBI. Io-

164



3TOMY HMX TIPHUMEHSIKOT NPH CKOPOCTH HA PajMyce conpsikeHus Oosiee 7 M/c, B coue-
TAHUM C APYFHMU, U [JIABHbIM 00pa3oM M7 3allKThbl NOAKIHUKOB OT 3arpsa3HCHUs
MPOAYKTaMH W3HOCA U3 00IIeH MacIIsTHOW BaHHBI.

KonTposbHBIE BOTIPOCH

UTo ABNACTCA HCXOAHBIMU JAHHBIMU A4 MPOCKTUPOBAHUA OMOP CKONMBKEHUA ?

Kakne Matepuansl TpUMEHSIOTCS AT BKIIaABIIIEH?

Kakue nocasku Ha3HAYAKOTCS /1 YCTAHOBKH BKIA/AbIILIA B KOpNyc?

Kakue nannele He00OXOAUMO 3HATh A7 pacuéTa MOMIMIHUKOB KaueHus?

Kak B 3aBHCUMOCTH OT peakunii OTIopbl HA3HAYAOT THT MOAITHITHIKA?

Kakumu mepamu npeoTBpallacTes 3aKIMHUBAHUE ONOP BaJIOB?

B uém paznuune puKcHpoBaHHOH W IIaBalowei onop?

Kakne cmocoOsl CymecTBYIOT WA 3aKPETyIeHWs BHYTPSHHUX W HAPYKHBIX KOJIEIT
NOALLIMITHUKOB?

Kax BBINOTHAIOT OCCBOC PErYIUPOBAHUE PAAHATIEHO-YIOPHBIX MOJIIUITHUKOB?

Kak u 3a cuét uero ypenmumeaeTCs JKECTKOCTH MOAUIHTTHHKOBEIX Y3ITOB?

Kakue cylecTByoT YIJIOTHIOUIME YCTPOHCTBA MO IMITHUKOBBIX Y3087

7. Pacuér n BoiOop mydT. Mydra npusoga pabounx MexaHu3MoB
NAJI0n010uB0YHOI MamnHbl HIITIM-2

Yrpyrue BTynmowHO-nianbierssie Mydto (MVYBIT) monmyunmm mmpokoe pacmpo-
CTPaHEHUE OIaroaaps NPOCTOTE KOHCTPYKIMK U Y/100CTBY 3aMEHbI YIIPYIMX YICMEH-
TOB. JT0 0COOCHHO YI0OHO MPK 3aMEHE Pa3pyLUICHHBIX PE3HHOBBIX BTYJIOK.

Paccmotpum npumep Beidopa M VBT amsa npuBoga padounx MEXaHHU3MOB (pHC.
7.1) mnanonoadusounoi mammns [IITTM-2 [11, 33].

Ha d¢parmente kuHeMaTH4ecKoH cXeMbl MAIUWHBL MOKAa3aH ABHMraTeNb [, UeH-
TPATBHBIH KapAaHHBIN Bl 2, IEHTPATbHBIN PEAYKTOP 3, B KOTOPOM MOILIHOCTE MO-
KET OTOMPATHCS YEPE3 LMJIMH/APUUYECKYIO NEPE1ady Ha My(TY CUEIJEHUS )i KO-
poOKH Iiepeaay, OAHAKO ¢ UCHTPAIbHOrO Bala, Yepe3 PasBETBIAIOLIYI0 KOHHYECKYIO
nepeaady (Ugep= 1) NOTOK MOUIHOCTM JICJIMTCS MOMOJAM U NOCTYNACT K MCIIOJHU-
TENBHBIM OpTaHaM JIEBOTO U TIPABOTO MMANOMOAOUBOYHBIX MEXAaHH3MOB IO BallaM C
KOPOTKMMM [MJIMHJIPUYECKUMH XBOCTOBUKAMK 60 MM uepes /IB¢ O/IMHAKOBBIC YII-
PYTHE BTYJIOUHO-TATBLEBbIE MY(PTEL 4, pasMephl KOTOPBIX HEOOXOAUMO ONMPEACIHTD.

ITpuMem cambie HampsKEHHBIE YClToBHA pacuéra MVBI/ npeanonaras, 4yto oT-
00P MOLIHOCTH HA KOPOOKY nepeaay He npoussoauTcs u cymmaphbiii KITJT Becex me-
XaHU3MOB (C Y4ETOM MOTEPh B KapAaHHOW My(Te UEHTpPaNLHOTO Baja, MOAIIMITHH-
Kax, Ha CMa3Ky, B 3yOuaToil My(hTe M KOHMUECKUX Tiepeaavax) He Himke 95%. T.e. Ha
KOKIyI0 U3 obeux MVB/I npuxomutcs MOIMHOCTE Nyyvgy = N-0,.95/2 = 88:0,95/2 =
= 41,8 = 42 kBT.

Jlo my(dT yacToTa BpALLEHUS HE MNOHMXKACTCS, NPUMEM €€ MAKCUMAIbHOH
n = 1500 o0/mun. Toraa Bpaluaioinuii MOMEHT, nepeaaBaeMblil Kakaoi MmydToii

MMYBH= ]VMYBH / (TII ’ H/30) = 42000/ (T[l 500/30) = 267,5 ~ 270 Hm.
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Puc. 7.1. Kunemaruueckas cxema Mawiunbl [//IM-2, pparment

[Tpu 31ux ycnosusx seioupaem no I'OCT 21424-93 cranpapruyto MVBII (Tadn.
7.1), nepenaronryo HomuHaabHbIA MoMeHT S00 HMm, nmpennasHayeHHyo mis 3akpen-
JeHusA nonymy(TaMu Ha KOPOTKHX (MCMOJIHEHHWE TONyMy(dT /) NHIUHAPHUECKHX
(ucrionnenne MydTel /) XBOCTOBUKAX 1uamMeTpoM 60 MM,

[Tomymyd Tl m3roTaBmuBaOT W3 uyryHa mapku (Y20 wim cramu 30/, manabiisl
M3 CTaJA 43, YIIPYrue BTYJIKH W3 PE3UHBI ¢ TPEIEIOM MPOYHOCTH HA Pa3pbiB HE Me-
nee 8 H/mm".
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Tadauna 7.1
Myd 11 Ynpyrue sryaouHo-najgbuesblie, 'OCT 21425-93, ocHoBHBIe pa3Mepbl, MM

L 674 4
. ?\ ___35__f
1 an X ' 7\ /y \ j 11_3'2 : ;gf}};mhi@mu;
kl H 4 - ﬂmme’a yrpyean;
. . —_— 5 — wodBo gas naroued
510 | o T o
L ey 2 N ;. S e sers-re;
pe:}:rﬂ:’::a I QE)Q() }\E\iv
I aan L row H - /L Z‘;ﬂ;:;;g:q s»emg:gagsggmem
C=3.5mpr
MoMeHT, Z{gng(:n?: Oreepcrue ["abapuThi CMeneHme BajoR
Hm e d. d, b | low | L | D | Dy | Pax.dr| Yrn, Ay
31.5 <670 16.18.19 | 28 B 60 %0 |, 02
63 <600 20,2224 | 36 | 24 76 | 100 ’ 1930
25 28 72 | 26 39
125 <480 3 <3 e | o | 129 | 28
32353638 | 58 | 38 | 121 0.3
250 =400 40.42:45 | 82 | 36 | 169 | 140 | 28
500 <380 30 42: 45 ) 36 | 169 | 170
45; 48; 50
710 <315 %5 56 82 6 [ 170 | 190 | 54 o
30,55, 56 | 82 36 | 170
10001 =300 | ¢o-636570 | 105 | 72 | 216 | 220 0.4
63:65.71.75 | 105 | 72 | 218
2000 | =240 80:85:90 | 130 | 95 | 268 | 230 | 46

llpumeuanue. 1. Mydyrbl H3rOTaBIMBAKOT ABYX TUIIOB: / — ¢ LMJIMHAPHYESCKHM OTBEPCTHEM 1101 BAJL;

{7 — ¢ KOHUYeCKHM OTBEpPCTHEM.

2. BosMoxkHBI 4 HcTONHeHUA OAyMY(T: / — ¢ IHAUHIPHIECKMM OTBEPCTHEM LT KOPOTKHX KOHIIOB

Bana, 2 — ¢ UIMIHHAPHYUESCKHM OTBEPCTHEM N AIHHHBIX KOHUOB BANd, 3 — ¢ KOHHYECKUM OTBEPCTHEM

JU1 KOPOTKHX KOHIIOB Bana, 4 — ¢ KOHHYECKMM OTBEPCTHEM JUTA JUTHHHBIX KOHIOB Bana. B Tadmune

npHBedeHbl My()Thl HCMOJHEHHA 2 (HA KOPOTKHE KOHLbI BaIa).

3. Pasmepsl b 1 B onpeneasioTes Mo 0CeBbIM pa3zMepaM manbla, YIpyroil 1 pacnopHoi BTYI0K
D,=D—(1,5.1,6)dy, rae d, — nNaMETP OTBEPCTHA MO, YIIPYTYIO BTYIKY: @ = 1,6d(d)).

4. Tlpumep vea0BHOrO 0003HAUCHUS MY(Thl C HOMHHANIBHBIM Bpawaownm mMomMentom 250 Hwm, Be-

Jy1Ias nogymyQra anamMeTpoM 32 MM TUTIA /, McTIonHeHWs 3, BejloMas — nnameTpom ¢ = 40MM, THna

Il}, ucnonnenns 2: Mygma yapyeas emyiouno-naioyeeas 250-32-1. 3-40-11.2- FOCT 21424-93.

CETTITIR
LY A X )
Slerraady

------------
G X
"ttt et

BapuaHmbf 6BINOMIHERUA Nanbya

Mon;-;:lHT, 1 lannint Bryika ympyras paBgr?g;;(:aﬂ

d, | dy | L | b | L | L | Z | d, | I, | dy |t | b | d | S

31,5 10 | M8 | 42 | 28 | 2 2 4 16 | 15 | 14 5 |25 14 4
63 10 | M8 | 42 | 28 2 2 6 19 | 15 14 5 2.3 14 4
125 14 |[MIg| 63 | 45 | 2 [ 25| 4 27 | 28 | 20 7 1351 20 5
250 14 [ MI10 3145 2 |25 6 27 | 28 | 20 7 135 20 5
500 18 | MI12| 82 | 39 3 |25 6 35 | 36 | 25 9 45 | 25 6
710 18 |MI12| 82 | 39 | 3 | 2,5 8 35 | 36 | 25 9 [ 45 ] 25 6
1000 18 [MI12| 8 | 59 | 3 | 25| 10 | 35 | 36 | 25 9 | 45| 25 6
2000 24 (Ml 1021 75 [ 3 | 3510145 4132111 6 32 8
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O003HAYEHHE NMPUHATOH My(PTHl B IOKYMEHTAX:
Mypma ynpyeas emyaouno-naivyesast 300-60-1.1-60-1.1- 1'OCT 21424-93.

KouTtpoabHble Bonpocbl
Kaxkott Tim Myt momyunnm Hanboree MMpoKoe pacipocTpanere?
Kakoli napaMerp sBJISICTCS] ONPEACAOIIMM NPUA BLIOOPE MY ThI?
M3 kakux MaTepyuanoB U3rOTABIUBAIOT AeTanu My(hThI?
Kaxkas getams mydror M VBT nanbonee ya3snma?
Kax 0pou3BonMTea 3aMeHa M3HOMIEHHbIX JieTanci MVBIT?
Kak pacmudpoBpiBactes obo3Hauenue M VB{I B nokyMeHTax?

8. PacuéT x0/10BLIX BUHTOR,. 2Ke/1e31010p0KHbIH BUHTOBOH
aomikpar AB10

BunHTel ¢ XOM0BBIMH pe3b0aMu, Ha3sIBaeMble Tak)ke TiepeqavuamMu BWHT-Taiika
WM BUHTOBBIMM MEXAHU3MAMHM, MPUMEHSOTCS JUIsl TPeoOpa3oBaHMsl BPaIllaTe/IbHOIO
ABWKEHHS B MOCTYTMATEIRHOE WITH Tepellaud CUJI, KaK CHJIOBBIE BUHTHI M JOMKPATHI
[12, 34]. BpaileHue BUHTA WM raiiku OCYIIECTRACTCS O0ObIMHO ¢ TIOMOIIbIO 3y0ua-
TOTO KOJIeCa, PYKOATKH WU MaxoBuka [1.8].

B Takux MexaHu3Max /i1 CHIKEHHS MOTepb MTPUMEHSIOT X0I0BbIE pe3s0nl, 00-
JIAJAKIIME MUHUMAJIBHBIM TPEHKWEM. HCHone3yoTes npsaMoyroibHas, Tpaneueu-
JAbHA CHMMETPUYHAA, TPANCLen1abHAA HECHMMETPUYHAS YIIOPHAA PE3bOBI.

[TpouHOCTh BUTKOB TPSMOYTOJIBHON pe3b0bl HM3KA, a UYBCTBHUTEIHHOCTh K H3-
HOCY BUTKOB — BbICOKA, MOITOMY OHA NPUMEHIETCS B MAJIOHATPYKEHHBIX NEpPeaadax
"BHHT-Taiika".

TpanenengansHas cuMMeTpHUHad pe3bba WMeeT Malible TOTepH Ha TPEeHWE
HPUMEHSIETCS VISl IEPEJAUHN PEBEPCUMBHOIO JIBUKEHHWS 110/1 HANPY3KOM, HANPUMED, B
XOAOBBIX BUHTax cTaHkoB. O003HavaeTca B JOKyMeHTax OykBamu 77

TparmeueugamsHas HECHMMETPUYHAA (yropHas) pe3pda mMeeT emé OONbIINNA
KILJ # BBICOKOE CONPOTUBIICHHE YCTATOCTH BUHTA. llpuMmenserca B nepenadax
"BUHT-Taiika" npu OOJBITHX OJHOCTOPOHHUX OCEBBIX HArpys3Kax, HalpuMmep, B TPy-
30BbIX BUHTAX MPECCOB, A0MKparoB. O0o3Hauaercs OyKBoM S.

PaccMoTpuM pacuér kene3HomopoKHOro BHHTOBOTO AoMkpara [11,33] rpyso-
noabéMHOCTEI0 100 KH npn MmakcumansHoi BeicoTe moaséma L = 200 mum (puc. 8.1).
Marepuanbl BUHTOBOH MApbl; BUHT W3 3AKANEHHOW cmaiu 45, raiika w3 OpOH3bI
bpO10@]. Takolt AOMKpaT MOKET OIPUMEHATLCSA NMPH Pa3aM4YHbIX PEMOHTHBIX M A0-
pOkHBEIX padoTax Ha TpaHcrmopTe. B momoOHBIX AOMKpaTax MPUMEHSIETCA YITOPHAS
pe3noa.

Pacuét npoBoauM B crieayrowmemM mopsaxe.

Paccuumesieaem napaviempes: eunma. CpegHuil amaMeTrp BUHTA d; HalaéM w3
YCJIOBUSI M3HOCOCTOHUKOCTH, T.€. OrPAaHMYCHHUA KOHTAKTHOIO JIABJACHUS B Pe3ble;
dy > (Qftmy, Ep) 2, rae wy = Hy/d; — xo>bduiuent BpicoTs raiikm; & = /S — or-
HOUIEHUE BBICOTHI padouero npoduiis pe3bObl K €€ wary: a1a Tpaneueu1anbLHou u
npaMoyroneHod pe3sObl 0.5, mns ynoproit 0,75; [p] — nomyckaemoe JaBIEHWE B
pe3bOe (Taba. 8.1).
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Tabauua 8.1
JonyckaeMble 1aBJeHHS B BUHTOBBIX Mapax
Marepuall BUHTOBOMH L1apbI [p]. Mlla
JaxaiéuHag ctans, — OpoH3a 12...13
Ile3akanénnad cTagL — OpoH3a 3...10
3akayi€HHAs CTaJIh — AHTHPPHUKIIMOHHKIA uyryH ABY-1, AKY-] 7..9
HesakantaHas crans — aHTHOPUKUHOHHBIA uyryH ABY-2, AKY-2 6...7
Heszakanéuuast crans — uvrvd CYI8-36, CH2[-40) 5
Ilpuveuanume. [Ipu peskoit paboTe, a Talcke NMpH raifkax Maioil BbICOThI 3HaYeHHe
[p] moxer ObiITh NOBBILIEHO Ha 2() %o

[MTpunumaem W= 2; st ynopHo# pe3nObl & = 0,75; ans cranv no dpouse [p] =
= 12 H/mm*. Cpennuii anamerp Bunta do> {100-107/(:2+:0,75-12)} 2 = 43,54 mwm.

[To cniparouHol Tabnuue (Tadsa. 8.2) npuHKMaeM BHHT C YIIOPHOH pe3n0oii Ha-
pyxHbIM sramerpoM d = 44 mMm, BHyTpennum avaMerpom dz = 31,85 mm, cpejiHum
quametrpoM d; = 38,75 mm, warom pe3bObl P =7 MM U ¢ paboueii BbicoTol npodund
H;=0,75P =525 MM.

Paccuumuvisaem napamempur eaiiku. Buicota Hr = ¥Yr d> |, rae koodduunent
BbicOTbl raiiku W= 1,2...2,5 ana vensbix rack U ¥p-= 2,0...3,0 nas pa3pe3HbIX rack.
[lpumem B niepsom npudimkenun ¥ =2, rorna Hy=2 - 38,75 =775 MMm.

KonuuecTBo BUTKOB pe3bObl B raiike Z; = Hy/P = 77,5/7 = 11,07. Ecnu Z;- no-
ayyvaetcsa Oonbuie 12, To HE0OX0AUMO NHOO NMPUHATE MEHBLIHH KO3DPULUHEHT BbICO-
Thl raiikn ¥r, 1100 Oonbiuii mar P, 1nbo nuameTp pesnon d.

OaHako Ang rack ¢ 4McaoM BUTKOB Oonce 10 crneayeT M3MEHHThL MapaMeTphbl
pe3bdbl, a NpH HeoOX0aWMOCTH Opark Gonbwuii d;. TloaToMy NpHHHMaeM pe3bdy C
JpyraMu napaMerpami (tad. 8.2):

d=44mm, P=12 MM, do=D,=35mm, D; =26 mm, d;=23,17 mm.
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Paszmeps! X0M0BbIX pe3bd, MM

Tabnuua 8.2

A — Pe3p0a npsiMoyroibHAs, HECTAHAAPTHAN

/ 0,.5P Pexomenayemsbie napamerpol (H;= 0,5P
fﬂﬂkﬂs* x \\\\\@ S’ BHHTy : : ;aﬁka :
) ) 5 _ ;:\ - PQ d»— BbiOUpaercs D.=d>

S N %\I d=d,+ H, D=d,+ H,+2a.
v ,ﬁ,_,,,/P A; d?:d7—H1'—2£L- DI:d:J_HI
e N N P<5 a.=025
o Bum 9/' ' P<12 4.— 050
i M i S N P>12 4= 1.00

b — Tpaneuenganbubie pe3nonr (I'OCT 9484-81, 24737/38/39-81)

) 2 30° H d P Dy |D;= dg Dy ds
4\"’_\4'\ : - 1,5 | 103 | 925 | 85 | 82

Hi=0,5P| N [aka \‘&\\\\ . i 10,5 | 9,00 | 80 | 75
H=1LBEE6F| | N\ o | 12 | 2 |125[110] 10 | 95
: ' X SIGREIE 125 | 10,5 | 90 | 85
\\ | 2 | 165 | 150 | 14 | 135

- i l 2 2 2
S |} (|16 (1®) 4 165 | 140 | 12 | 11,5
S i 2 | 205|190 18 | 175
4 | 205|180 16 | 155
R ok 3 | 245|225 21 | 205
Ol 5 | 245|215 19 | 185

o i) &N ] 3 >
i S}, ]|(22.26)—¢ 25 | 200 | 16 | 150
d P D4 Dz=d2 D; d_f d P D4 Dgzdg Dl d_;
3 285 | 26,5 | 25 | 245 3 [325[305] 29 | 285

> b . 32 2 - 2
28 5 285 | 255 | 23 | 225 (30.34) 6 |33,01]290]| 26 | 250
8 290 | 240 | 20 | 19,0 10 [ 330270 22 | 21,0
3 36,5 345 33 32,0 3 40,5 38,5 37 36,5

40 2 77 2
36 6 370 | 33,0 | 30 | 290 (38.42) 714101365 | 33 | 320
10 | 370 [ 31,0 | 26 | 250 10 | 41,0 | 350 | 30 | 29,0
3 44,5 425 41 40,5 3 48.5 46,5 45 445

48 2 i 3
44 7 | 450 | 405 | 37 | 36,0 (46) 8 | 490 | 440 | 40 | 39,0
12 | 450 [ 380 | 32 | 31,0 12 | 490 | 420 | 36 | 35,0
3 52.5 50,5 49 48.5 3 60.5 58.5 57 56,5

52 Ed > 2 60 2 2 3
(50) 8 53.0 48,0 44 430 (55) 9 61,0 55,5 51 50,0
12 | 530 [ 460 | 40 | 39,0 14 | 620 ] 530 ] 46 | 44,0
4 70,5 | 68,0 | 66 | 655 4 | 805|780 76 | 755

70 , : — : 80 > 2 2
(65) |10 | 710 [ 650 [ 60 | 590 (75) 10 | 81,0 | 750 | 70 | 69,0
16 | 720 [ 620 | 54 | 52,0 16 | 820 | 720 | 64 | 620
4 90,5 | 88,0 | 8 | 85,0 4 |100,5] 98,0 | 96 | 955
(859‘;5) 2 910 [ 840 | 78 | 770 | % [12 [101.0] 940 | 88 | 87.0
T 18 92,0 | 81,0 2 70,0 20 | 102,0] 90,0 | 80 | 78,0
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IIpoooicenue mabauyet 8.2

B — Yoopusbie pe3sobt (I'OCT 10177-82)
R d=D P D2= dz D1 d3
g“ lauka OSPI\ o ’05?2,’3 10 2 85 | 70 | 653
= NN N 12 2 105 | 90 | 853
5 . \ (14) 3 975 | 7.5 | 6.9
) 16 2 145 | 130 | 12,53
(18) 4 13.0 | 10,0 | 9,06
s 2 18,5 | 17,0 | 16,53
4 17,0 | 14,0 | 13,06
- 3 | 21,75 | 195 | 18,79
N T ... NSRS 222‘;6 5 | 2025 | 165 | 1532
di=D | P |D.=d.| D, 2 | #2203 18,00 | 12,0 | 10,12
3 12575 [ 235 [2279 | 3 | 2975 | 275 | 26,79
28 5 12425 [ 205 [1932] 3 6 | 27,75 | 23,0 | 21,59
8 | 22,00 | 16,0 | 14,12 10 | 2450 | 170 | 14,65
- 3 [3375 [ 315 [3079 | o 3 | 37,75 | 35,5 | 34,79
(34) 6 | 3150 | 27,0 [ 2559 | ggpp[ 7 13475 | 295 | 2785
10 | 2850 | 21,0 | 18,65 : 10 | 32,50 | 250 | 22,65
3 | 41,75 | 39,5 | 3879 3 | 4575 | 43,5 | 42,79
44 73875 [ 335 [ 3185 | 4285 0|8 4200360 [ 3412
12 | 3500 | 260 | 23.17 : 12 | 39.00 | 300 | 27.17
3 4975 [ 475 [4679 | 3 57,75 | 55,5 | 54,79
52 8 | 4600 [ 400 [ 3812 | o 9 | 5325 | 46,5 | 4438
12 | 43,00 | 340 | 3117 14 | 49,50 | 39,0 | 35,70
o 4| 6700 [ 640 | 6306 | oo 4 | 77.00 | 740 | 73.06
(65) 10 [ 6250 [ 550 | 5265 | 5 10 | 72,50 | 650 | 62,65
16 | 58,00 | 460 | 42.23 16 | 68.00 | 560 | 52,23
4 | 8700 | 840 | 83,06 | 100 4 | 97.00 | 940 | 93.06
90 12 | 81,00 | 720 | 69,16 | (95) 12 | 91,00 | 82,0 | 79,17
(85) 18 | 76,50 | 63,0 | 58,76 y 20 | 85,00 | 70,0 | 65,29
20 75,00 60,0 55,29 HPEHHOHTHTeHbeIe JKHPHBIM IpHQTOM.

IIposepsienm gunm Ha yCMoOUYUBOCHb.

Koad)dJHuHeHT 3amaca yCTOW4MBOCTH iy = Oy, /Q == 3...5, rie KpuTH4eCKas CH-
na Qg = 0,257 -D; Z (a—b2). Tlo Tabnvie 8.2 st NPUHATON Pe3bOb BEIGHPAEM aHa-
metp D;. Koapduuments @ u b 3apucsar or mapku cranm:

Mapka ctaima:  Cr3; Cr4; Cr5; 40, 45; 50,
aww’ = 250; 328; 350, 380; 450; 473;
b.ami=  04; 1,11; 1,15, 14; 167, 1,87.

I'mOkocte BUHTA A = p-L/i, tne u — xo3(pummenT mpUBEACHUS UTHHBI: JUIS
CTEpPIKHS C OJHHMM 3KECTKO 3a/IC/IAaHHBIM W JPYTMM CBOOOIHBIM KOHIIOM # = 2. MpH
00OMX HIAPHUPHO ONEPTHIX KOHUAX M =1, MpH OJTHOM KECTKO 3aJCIAHHOM, a JPYyTroM
wapHUpHO onépthiM # = 0,7, npu o0ounx KECTKO 3a1enaHHbIX KoHnax # = 0.5, nByx
HeCOBepLIeHHBIX 3aaenkax g = 0,74, oqHoH »KECTKON U Apyrod HECOBEPIISHHOH 3a-

nenkax pases 0,6; i — pajuyc HHEPLHN CEUSHUS BUHTA [ = «JJ i 0§

171



) d |
Jup — DPUBEAEHHDBIA MOMEHT WUHEPLUM CEUEHUS BUHTAY np = o1 0,4+0,6—|;

2
F=md; /4 — nnomajib ce4eHus BUHTA.

B Hamem ciTyuae: WIOWaas ceuerns Buata F = md;’/4 =3,14-23,17%/4 = 421 4
MMZ; NPUBEAEHHBIN MOMEHT MHEPLIMU CEUYEHUA BUHTA

4 4
J - ™ 0.4+ 06i _ 314267 0.4+ 0644 =3,17-10* mm*;
64 D 64 26

np
1

paawyc WHEpIHH CEeUeHHus BUHTA [ = .‘/.f,,p /I = J3,17 10%/421,4 = 8,679 Mm.

CuuTaeM BHHT CTEPXKHEM, KOHEL KOTOPOro B raike 3akperuiél jKECTKO, a apy-
ro#i ceoOoieH. Toraa g = 2, a rubxocTh BHHTA A = - L/i = 2-200/8, 697 = 46,09.

[TpeaeabHyo rudKOCTh /18 CTANCH, U3 KOTOPbIX W3rOTABAUBAKIT BUHThL, MOMKHO
NPUHUMATE Aupes ~ 90. BuauM, 4T0 ruOKocTh Hamero BUHTA (4 = 46,09) 3nauntensuo
HWKE TIPeAeTbHON .

Kpuruueckas cuna Q= 0,25-3,14- 26%(450-1,67- 46,09) = 1,98 10° H.

Kos¢ddunuent 3anaca ycroiiunpoctu s, =1,98-10° °/10° = 1,98 < 3. Taxum obpa-
30M, YCTOMUUBOCTHh TPOCKTHPYEMOTO BUHTA HE o0ecreueHa!

ITpumem BuHT Oosiblero auamerpa (tadn. 8.2) ¢ pasmepamu:

d=60mvmm, P=14 MM, d;= D; = 49,50 mm, D; =39 mm, d; = 35,70 MmM.

[ToBTOpPHO NpOBEPAEM BUHT HA YCTOHUYHBOCTD.

[Tnowanb ceueHUss BUHTA F=3,14-35,72/4 = 1000 mm>.

[TprBeAEHHBII MOMEHT WHEPIIHH CEYEHHUS BUHTA

4 2 14.304
_ O:4+076i _ 3143 0,4+ 066—0 =150,2-10" mm*,
64 64 39

Hp

dl

P dIHYC MHCPUOHUHU CCUCHHUA BHHTA

i= 7,/ F =4150,2:101 /1000 =12,25 ww.

['ubkocTs BunTa 4 = go-L/i = 2-200/12,25 = 32,65, Huxe npeaenbHoii (90)

Kputudeckas cuma

0,5=0725n -d’ (a-bly=0,25-3,14-39°(450-1,67-32,65) = 472.2-10° H.

Koadduuuent 3anaca ycToHUUBOCTH Ry — Q,‘p/Q =472200/100000= 4,72 > 3.
BuHT tuamerpom 60 MM yIOBJIETBOPAET YCIIOBHIO YCTONUHBOCTH.

ITpogepsert gunm na cavomopyoncenue. Y CIoBUe CaMOTOPMOskeHust p' > f.

Yron noabwéma pe3wdnl i = arctg(P/rd,) = arctg(14/3,14-49,50) = 5°10".

[IpuBenéunserit yron TpeHHA B pe3bde p' = arctg|ficos(a/2)], rae f— kordhdurm-
€HT TPEHUS CKOJIBKEHUs Jutst ¢crajv 110 Oponse f =0,10...0,12; qyist cranm no uyryHy
f=0.11...0,13; nans cranu no craau f = 0,12...0,15; o — yron naknona onopuoi mo-
BEPXHOCTH Pe3bObl BUHTA.

Jlnst ynophoii pe3p0nl p' =arctg[f/cos(a/2)]=arctg[0,12/cos(3°/2)] =6°50" > 5°10".

YCnoBue caMOTOPMOKCHUS BUHTA BHIMOIHSCTCA, IOCKOALKY o' > W,
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lpoeepsieas guitm 1a npoYHocnb.

MOMCHT B pe3nbde M, = 0,50dte{y + p') = 0,5-100- 107 -49,5-t(5°10' + 6°50")=
=510-10° H-mm. HOpMa.J'leOG HANPAYKCHUE B OMACHOM MOMNCPEUYHOM CCUCHUM BHUHTA
6 =4Q/(aD;)=4-100-10" /(3,14-39%) = 83,75 H/mm’.

Kacarensnoe nanpspkenue

T=16M,/(xD;’) = 16-510-107/(3,14-:39") = 43,8 H/um".

DKBUBAJICHTHOE HAINPSIHKEHHUE

=67 +37% = 483,75 +3-438% =113 I/mm’.

KoaddwmmenT 3amaca 110 OTHOIIEHHIO K TPEJENTYy TEKYUYECTH R = [Glp / Oy =
=340/ 113 = 3,008, uto He Meubile Tpedyemoro [s] = 3, caea0BATEALHO, YCIOBUE
TIPOYHOCTH BUHTA BEIMOTHSIETCS.

Ymounsiexm napaniempot 2aiicu.

Boicota ratikn Hr = ¥r-d, =2 - 49,5 =99 mm.

KomudecTtBo BHTKOB pe3ndHI B Taiike Z; = Hy/P = 99/14 = 7,07. Ecnn Z; mony-
yaetcst Gontbire 12, 7o HEOOX0 MO MO0 TIPUHSITE MEHBITTHH KO(DPHITHEHT BHICOTHI
raiiku ¥r, nu6o Soabmmii war P, 1udo donbiumii qauameTp pe3nobt d.

lpoeepsiers GUMKY ikl HA NPOYHOCH®.

Harpsizxenwst cpesa B Butkax raiikn 1r= Qa-d-k-Hrk,,) < [T]pe.

3neck k — kordduuuenT nonHoTH pe3bdbl; Wit Tpeyroabuoi 0,87, ang npamo-
YTONBHOM, TpanenenaaTbHoH " yrmopHo# 0,55; k,,— K03 dHIIHEHT HEPAaBHOMEPHOCTH
HArPy3Kd MO BUTKaM pPe3b0bl ¢ yuérom muactuucckux accopmanmii 0,55...0,75
(GonblliMe 3HAUSHUA 1A KPYTIHBIX Pe3bd); DOMyCcKaeMble HaHpH}KeHHH Ha cpe3 TIpH-
HUMAROTCS [T]epes= (0,2..0,3)o7; noast b Fp()]()dﬁl (1abn. 3.2) [7]cpes=0,25-120 = 30 MTTa.

Jlnst maweii raiiku 7= 100-10%/(3,14-60-0,55-99:0,75) = 12,99 Mlla < 30 MlIa.
YcrnoBre MPOTHOCTH BUTKOB TalKK Ha Cpe3 BHITIONHACTCS.

Iposepsiest Hanpscenust CMSIIMUST HA GUMKAX 2K

Cen — 4Q/[7[(D DI )km ZF] < [ ]cu-

3[1ech B KayecTBE AOMYCKAEMBIX HANpSHKEHUH CMATHS MOXHO NMPUHWUMATEH JO-
MyCKAEMOE  HANMPSHKEHWE HA  PACTsDKEHWE, a MPH  4acTOM  3aBHWHYWBAHWH-
OTBUHYMBANUUK (KAK OTO U ObIBAET B A0oMKpaTe) [Gley — (0,5...0,0) [6],; B Hawem ciy-
qae puMeM [G]qy = 0,55 40 22 MIla.

Torna: Gee=4-100-107/[3,14(60°-39%)0,75-7,07] = 10,43 MITa < 22 MITa.

YCnoBUE NPOYHOCTH BUTKOB raiiku Ha CMATUC BbIIOIHACTCA,

Haxodun napyiicuetii Quanxiemp 2ainy Tpyv NIPEJIEIe MPOUHOCTH HA PACTIKEHHE
A4 O0pousbl [6],= 64/3 = 35..45 = 40 Mlla (/lna uyryua [c],~ 20...24 MIIa)

> 5,20/ {7-[6],}+d? =4/5.2:100-10° (3,14-40)+ 60> = 87,97 mw,

TIPHHAMAEM HapYXXHBIH auameTp raikud Dy = 90 M.

[lo paccuMTaHHBIM TIapaMeTpaM BBIMOMHSAeM paboune UepTeKHM BHHTA H TalKH
(prc. 8.2, 8.3).
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Hrak, paccunTaHHas BUHTOBAs Napa yAOBIETBOPAET BCEM YCIOBUAM paboOTo-
CIIOCOOHOCTH:  — YCTOWYMBOCTBH BUHTA,
— CaMOTOPMOKEHHE BHHTA,
— IIPOYHOCTb BUHTA HA PACTKEHUE U KPYUECHHUE,
— MPOYHOCTH BUTKOB TaifK HA CPE3 U CMATHE.
[IpuHUMaeM OKOHUYATENBHO [T JOMKpATa:
— BHHT C pe3b00H YIOPHO#, C IMoJIeM J0IycKa 7/, HOMHHAIbHBIM AuaMeTpoM 60 MM,
marom 14 mm — S60x14—7h;
— raiiky BBICOTOH 99 MM © HapykHbIM auametrpoM 90 MM ¢ mojiem aomycka 7AZ:
S60x14—T7AZ;
— pe3p00BOE COeTMHEHUE C JIEBOM pe3pboii: S60x [4LH7AZ/7h.

KoHTposibHbIE BONPOCHI

JIns uero npuMEHAIOTCS BUHTHI ¢ XOIOBBIMH pe3bOamu?

KakoBbl 0COOEHHOCTH MPAMOYTOJIBHON U TpanenenaaabHol pe3p0?

KakoBbl 0COOEHHOCTH CHMMETPHYHONH U HECUMMETPUYHOM TpaneuenaaibHbiX pe3no?
N3 kakoro ycioBust pacCUUTBHIBACTCS CPEIHUIA THAMETP XOA0BOM Pe3b0bi?

Kak x010BO#M BUHT NPOBEPAETCA HA YCTOMUMBOCTD?

Kak x010BO# BUHT IPOBEPSAETCSI HA CAMOTOPMOKEHHE ?

[To xakuM HANPAKEHUAM MPOBEPAETCA MPOUHOCTh XOJOBOTO BUHTA?

[To kakuM HaNpsHKEHUAM MPOBEPSETCS MPOYHOCTh BUTKOB Taiku?

9. KoncTpyupoBaHue KOpPIycoB peayKTOpOB,
paM H IJIMT arperaTHbIX NPUBOAOB

B kopnyce peaykropa pasMemiaroTcs AeTand 3y04aTbhiX mepeaad, modTOMY OH
JOJHKEH 00€CTIEUMBATh BBICOKYIO TPOYHOCTh M KECTKOCTh, MCKITIOYAOIINE MEPEKO-
cbl. KpoMe Toro, KOHCTPYKIMS KOPIyca JOJHKHA TPEAYCMaTPHBATh BHICOKYIO TEXHO-
JIOTMYHOCTH COOPKU-pa300pKH, a TAKKE 3aMBa, CJIMBA W KOHTPOJA Macia, J0CTymna K
TTOAIIUITHAKAM, TIOABbEMA U TPAHCTIOPTHPOBKH PEIYKTOPA.

KopnycHbie paeranu  0ObIYHO
HUMECIOT CJIOXKHYIO (OPMY M HOITOMY
W3TOTAaBIWBAIOTCA, B OOJIBITUHCTBE
CIIy4aeB, METOJIOM JIMThSI WJIH, PEKE,
cBapku (puc. 9.1).

I'aGapuThl KOpriyca onpeaesser
YMCII0 U pa3MeEpbl pa3sMELIEHHBIX B
HEM OeTaliel, OTHOCHUTEIBHOE Pacrio-
JIO)KEHWE MW 3a30Pbl MEXK/y HHMH.
OpUEHTUPOBOYHO pa3Mepbl Kopmyca
OTIPEIENSIOTCA TP COCTABJIEHUH
KOMIIOHOBOYHOM CXEMBI MEXaHU3Ma
W YTOUHSIOTCS MpU pa3pabOTKe KOH-
CTPYKLIMH Y3IIOB.

Kpbiwuka

" OcHosaHue (kapmep)
Puc. 9.1. Kopmyc
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Kopnyca coBpeMeHHBIX
PEOYKTOPOB  OYEPUUBAIOT
TUTOCKUMH TIOBEPXHOCTAMH,
BCE  BBICTYIIAIOUIHE  DJIE-
MeHTHl  (OOOBIIKH  TOA-
LIMITHUKOBBIX THE3N, pédpa
HKECTKOCTH) MO BO3MOYKHO-
CTH YCTPaHSAIOT C HapykK-
HBIX TIOBEPXHOCTEH W Pa3-
MELIAT BHYTPH KOpIyca,
manel oA OONTHI KperJie-
HUSI K OCHOBAHHWIO CTapa-
IOTCS HE BBIBOJAMTH 3a rada-
PUTHI KOpIyca, TPOYIIHHBI
JUISl TPAHCHOPTUPOBKH OT-
JUBAIOT 33a0QHO € Kopnoy-
com [15, 20, 39]. Bcé a1o0
obecreunBacT  OOJBLIVIO
KECTKOCTh W ITYMO3aIlWT-

Puc. 9.2. Pa3bém koprnyca HbIE CBOMCTBA, YMEHbIIE-
HUE KOpOOJEeHHS Mnpu cTa-
peHuy, bompmHii 00BbEM Macsa, YIPOIIeHHE HAPYKHOW OUUCTKH.

Kopnyc 00bIYHO BBINOJHAOT Pa3beMHBIM, COCTOSAILMM U3 OCHOBAaHMS (KapTepa)
1 KpbIKK (puc. 9.2). [1nockocTh pazpéma MpOXOIUT Yepe3 OCH BaloB. B BepTHKasib-
HBIX PEAYKTOpax pa3beéM AENIAlOT MO JABYM WM TPEM IUIOCKOCTAM. B KOHCTPYKIIUAX
YEPBAYHBIX PEAYKTOPOB Pa3béM KOpIyca, Kak MpaBUiIO, JIENAETCs MO OCH YEPBAYHO-
ro Kojeca, 4To ynpoinaetr cOOpKy y3ja: Baj ¢ NOJUMIHUKAMH M YEPBAYHBIM KOJIC-
COM.

HaknagHeie KpbIIKA MCHOJIB3YKOT BO BCEX BHUAAX PEAYKTOPOB. 3aK/IaIHBIE
(Bpe3HbIe) KPBIIKA UCTIONB3YIOT B IIMJTHHAPHUECKHUX, PEXKe B KOHWYECKUX W YEPRSY-
HBIX PEAYKTOpax I PErYJIUPOBKH 3aLIEIIEHUS.

Kopnyca usrorasnuaroT u3 cepuiX uyryHos CY /0 wim C'Y15. CapHbie KOHCT-
PYKIMH U3 MUCcTOBOM ctamm Cm2 wnn Cm3 MPUMEHSIOT PEAKO, OOBIYHO TOJBKO IS
KPYMHOradapUTHBIX PEIyKTOPOB HWHAMBUIYAJIBHOTO HM3roTOBJICHUA. [Ipu KECTKUX
TpeOOBaHUAX K MAcce MPUMEHSIOTCA JETKUE CIIIaBbl (AIIOMMHUEBBIE, MATHUEBBIE).

Ha koHCTpYKIMIO KOpmyca BIUAET TaKXKe MU TEXHOJIOTHUA MEXaHW4ecKoi olpa-
OOTKM TJIOCKOCTEH, KPYIHBIX TOYHBIX OTBEPCTUH U MeJkuX oTBepcTui. KoHCTpyk-
LUK TOJDKHBI OBITH TIO BO3MOYKHOCTH MPOCTOM (hOPMBI.

Bce kopriyca, XOTd WX KOHCTPYKIMM Be€CbMa pa3HOOOpa3HbI, TaK WM MHAUE
HMMEIOT CXO/IHBIE M0 KOHCTPYKLIMKM THUIIOBBIE JIEMEHTHI (puc. 9.3).

Jlns pacdyéra OCHOBHBIX MApaMETPOB TUITOBBIX 3JIEMEHTOB KOPNyca HEOOX0aAUMO
3HATh: — MEKOCEBOE PACCTOSHUE WU BHEITHEE KOHYCHOE paccTtosiaue (Aw, R.),

— IMAMETPbI HAYaJbHbBIX OKPYKHOCTEH, BEPIINH U [IMPHUHY 3y0UaThiX KOnéc,
— HapYKHbIC TUAMETPbI TOAIIUITHHUKOB.

- -
. l—

o~ e ]
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B 4epBAYHBIX peayKTOpax ¢ OOJBIIAM BBIACICHHEM TeIIa TIPeIyCMaTPHBAIOT
OTJIYLIMHY, COCMHSIOILYI) TMOJIOCTh PejyKTopa ¢ armocdepoi. YcraHoBKa OT/1y-
LIMHBI MOBBIILACT HAAEKHOCTh YIULIOTHCHUM, T.K. OHM HE HATPYIKCHbI MU30BLITOYHBIM
TaBIICHUEM.

[IpocTeiiiias oTAylIMHA — PYYKa KPBIIIKH CMOTPOBOrO OKHA WM MPoOKa ¢ OT-
BepcTuaMH (Tabn. 9.2). YrmoBoe HampaBiieHHE IPeHAKHBIX OTBEPCTHIH HE TTO3BOJIIET
NOCTOPOHHEN KUJIKOCTH WJIK bW NPOHUKATh BHYTPb KOPITYCA.

Haubonee rdpdexTuBna otaymmna ¢ cetyarsiM GunsTpom (tadn. 9.3).

llpooka-omaywina

/6 @6 7 Kpuika

ﬂpgyzgygy /ﬁ % ‘7‘; L ﬁﬂﬁ?ﬂﬂﬁﬂﬂ AOK
nog kpoku

0758 OM¥XUMHEX

Bpesnas o

KOBUKa

Omb. dng
wmygmos

XBrmKkocmiy

Macrociubroe ombepcmue

Puc. 9.3. Tunosbie KOHCTPYKTHBHBIE 3JIEMEHTBI KOPITYCOB

PexomeH0BaHHbIE OPUEHTUPOBOYHBLIE Pa3MEPbl TUIOBBIX KOHCTPYKTUBHBIX
3JIEMEHTOB JIATBIX KOPITyCOB MOKa3aHbl HAa PpUCYHKe 9.4,
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Puc. 9.4. Onpenenenue KOHCTPYKTUBHBIX Pa3MepoOB KOPIyca
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P 4A3MEPbl KOpIyca Bbl61/1palOTCH o cneayouM COOTHOLICHHAM

Pasmep

PexoMeHaaIusa no BLIGOPY

TonimMHa CTEHOK KapTepa d U KPbILIKH &;;

BCETTA = 8 MM

OAHOCTYNEHYATOrO MUAUHAPHYECKOTO PETVKTOPA:

3= 00254y +1;8;,= 0,02 Ay +1:

O AHOCTYNEHYATOrO KOHHYECKOIO PEAYKTOPA!

3= 0,05R, + 1,8,= 0,04R, + I

OAHOCTYNEHYATOrO YePBAHHOIO PEAYKTOPA!

d= 0,04 Ay +2;8;=0,032A4y5 + 2:

JBYXCTYIEHYATOTO YePBSUHOTO PeIyKTopa:

0=0025Ap, +3; ;= 0,0245, +3.

TonmuHa COTUHHTEILHBIX (IaHIICE:

b=b =150

Tonmuna HIwKHEro GraHa kopnyca 6e3 dobwimku; | p =235 J;
TonuuHa HUKHETO QraHa kopnyca ¢ O0OBILIKOI; pi=1,50d;, p2=(2,25...2,75)8;
Tonumua p€dep OCHOBaHHA KOpPIyCa: m=(085...1)4;

Tomuuna pédep KpbILLKH:

m; = (085 1),

HuameTp dhyHmaMeHTHBIX O0ITOB ( > 4 1T):

d; =(0,03..0,036)A2+12 (ays unin);
d; = 0,072 Re+12 (115 KOHNYECKOTO).

Juamerp O0NTOB, COEAMHEHHUSA KAPTEPA C KPBILIKOW:

d;=(05...0,6)d;.

Koopaunats! bontos dz:

e=(1. 12)dy, q>05d,+d,

I[uameTp oonToB KPBILUKH NOAMHITHHUKA.

d.; = (O.,4 . .O,S)d]

Bricora 6001wk s noa 0ot ds;

h; BEIOUPAOT KOHCTPYKTUBHO TaK, YTODBI
obpazoBajack Omnopa Mnox roloBky OoaTa u
raky, hsy BCeX OQMHAKOBAS.

I[nameTp CTANHBIX OONTOB NOAUHITHUKOB!

d;=(0,7..0,75) d:

Huamerp 60nTOB, COSANHEHUA KAPTEpa ¢ KPBIKO:

(132 (0,5...0,6) d].

I[nameTp OTBEPCTHA B rHE3AC NOAMHITHUKAL

D,,— no napy>xHomy auamerpy noaMInH1uKa
HJIH CTaKaHa,

BUHTHI KpeIUIeHHs KPBIIKU dy:

M3...MI12 (4ucnao BUHTOB 4...6);

JuameTp ruesga HapysKHbIi:

Diy=D;+(2...5), D> — nnametp draHua
KPBIIONKW NOOITHAIHHAKA,

JlnuHa raespa;

I'=06+C+ Rs+(3...5), Rs>21,1d..

Auamerp wrrudra, puHa wrudra:

(Im = (13; lm:b + b} + 5.

HaumeHBbINHA 3230p MEXAY KOICCOM U CTCHKOH KOp-

nyca rno AUaMeTpy:

A=(1...1,2) é; mo ropuam: A; = A.

[ns ynobctBa o6paboTKH TOPLOB OOOBIMIEK W MPOBEPKU MEepeKoca oceH oT-
BEepCTHH pasMep E MPUHWMAIOT OJMHAKOBBIM /UISl BCEX OTIOP, MO3TOMY W pasmep [
OPUHUMAIOT /U1 BCEX THE3 OAMHAKOBbLIM,

[lnprHa nansl K u paccrosuue C OT OCH OTBEepPCTHA MOA OONT A0 CTEHKH KOp-

myca BbIOMPACTCSA B 3aBUCUMOCTH OT AMaMeTpa 00JITOB:
Pazmep bonta: M6, M8, MI10; M12; MI16; M20;, M24;, M27, M30;
[Mupuna nans! K, mm: 22; 24; 28, 33, 39; 48, 54, 58; 05
Paccrosuue mo creukn O, MM: 12, 13; 16; 18; 21: 25; 34 36; 50,

Panuycel raateneii BeidupaioT w3 pana: 1, 2, 3, 5, 8, 10, 15, 20, 25, 30, 40 mm.

Kaprep u KpBIIOKY UEHTPUPYIOT OTHOCUTENBEHO APYT APYra ABYMA KOHUIECKU-
MU 1ITA(TaMH, YCTAaHABIWBAEMBIMH 0€3 3a30pa JI0 PACTOYKH THE3JT IO/ TTOITHTTHH -
ku. Kpblluky kpenar k kaprepy dontamu d; ans repMeTHYHOCTH. PaccToanune mexay
donramu nmpuMepno (10...15) d;.

Jlna 3axBara peayKTOpa Npu noaAbEME no GuiaHUueM KapTepa Ae1ai0T NPUIMBbL
B BHAE KPIOKOB. JIsI CHATHA KPBIIIIKA HA HeH OeTar0T KPIOKH WITH MeTan (puc. 9.5).
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_, (48+2,5)5, (1,8+2,5)8,

Puc. 9.5. Kproku 1 et A1 moaséma

ITpu KOHCTPYMPOBAHWH KOPITYCOB CIIEAYET MPUASPKHUBATECS YCTAHOBICHHBIX
JUTEHHBIX YKIOHOB (Tabu. 9.1).

Tabmuma 9.1
Pexomenayembie THTElHbIE YKIIOHBI
a . 2=k Vitoua:h | Vroap [TprveHEHHE
L 1:5 11°30' B < 25um
1:10 5930 Crams h=25...
1:20 3° 100 MM
1:50 g h >500Mmm
1:100 30 [lBeT. meT. =

JIns 3aTMBKHM Maciia ¥ OCMOTpPa B KOPMYCe €CTh OKHO ¢ KPbIIKO# (Tad. 9.2).

Tabauua 9.2
Pa3zmepnl cMOTpPOBOI KPbILIKH H NPOOKH-OTAYILHHbI

f=¢ 25
& . @ 10 e
- =+
] i
[ - J‘g:\\ ?f"“g
r 4 & ™ " o
x L AW l iwml i B
T =
‘\.._ _____ L../i ! a ";‘ e B
Py & 5%
@ M 2u
L A, @16
Al B |4 | B || ®| R | Piosepoumm | NOFH0
BHHTOB
100 | 75 | 150 | 120 | 125 [ 100 | 12 MS8x22 4
150 | 100 | 190 | 140 | 175 | 120 | 12 M8x22 4
200 | 150 | 250 | 200 | 230 | 180 | 15 M10x22 6
Tabnuua 9.3
Otayumnna ¢ ceryarsim GuabTpom, pasmepsbl, MM
A B BT | AE E w —
M27x2| 15 [ 30 [ 15 | 45 | 36 T s\ ) ¥,
[ B
magalss a5 [as (o6 | I - ¥t Attt
eye r 1 a 1 L L i : 5
/1«3HKJIM°°1 2 NI
32 [6[4]10]s8 [22]qjtl AN L f
52 [10] 5 ]15]13]52 | ] SN N 5
H |lo|ln|P|C }‘m?Q
6 |32]18[36]32 'I N
10 [36]36]62]55 | it st
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JIns ciuBa mMacia M MPOMBIBKM PEAYKTOpa B HMKHEHM 4acTH KopIiyca JenaroT
oTBepcTUe ¢ pe3bboit U npoOkoi (Tada. 9.4). [Toa rosoBKY NpoOKM CTaBAT YIJIOT-
HSIFOULYIO TTPOKJIAJIKY U3 KOKH, MaclIOCTOMKON pe3uHbl, altoMUHUs Wik meau. Konu-
yeckas pe3b0a B MpoOKe YIUIOTHsET HaadxkHee. MaclocIMBHOE OTBEPCTHE BBIMOJ-
HSIIOT Ha YPOBHE JIHULIA UM J1a)KE€ HECKOJIBKO HUXKE. JIHUIIE HKENaTe/IbHO BLIMOJIHSTh
¢ HakJIo0HOM 1...2 rpagyca B CTOpOHY MAacJOCIMBHOIO OTBEPCTHSI.

Tabnuua 9.4
[TpoOkH K MACIOCTHBHBIM OTBEPCTHAM, Pa3Mepbl, MM
d b m | a | L D s l i Bty
MI6x1,5 | 12 | 8 [ 3 123 [ 26| 17 | 19.6 Lot >
M20x2 | o | 9 28 [ 30 | ,, [ 254 | ]
M22x2 10 29 | 32 ;:
M27x2 12 34 |38 | 27 [31.2 | ST
M30x2 | * 36 | 45 36.9 —
14 32 LN
M33x2 | 20 38 | 48 L

Jlyst oGneruenus OT/e/IeHUsI KPBIIIKK OT OCHOBAHUS KOPITyCa Ha MOSCE KPBIIIKH
[IPEAYCMATPUBAIOT JIBA OT)KUMHBIX BUHTA.

[ToAIIMMHUKKY 3aKpBIBAIOT KPbIIIKAMU [JIYXUMHU U CKBO3HBIMU, YEPE3 KOTOPbIC
MPOXOAAT XBOCTOBUKM BajioB. Kpsiiku aenator uz CHI0 unu CYHI15 1ubo Bpe3HbIe,
MO0 Ha BUHTAX.

[Ipumep 3CKU3HON KOMIIOHOBKM KOPITyCa MOKa3aH Ha pUCYHKE 9.6.

n’=a.5é‘_‘_
=5
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% T
=1 11 14
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Puc. 9.6. KomnoHoBka Kopryca KOHHYECKO- HHTHHAPHYECKOTO peayKTopa
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TO4YHOCTL KOPIYCHBIX JIeTaiell TpeOyeT 0co00ro BHUMAHMS, MOCKOJIBKY OHA
HAnpsMYl0 OOYC/IaBIIMBAET TOYHOCTH 3aLEIUVIEHUS M, COOTBETCTBEHHO, HAAEKHOCTh
paboThl 3y04aThiX KOJEC W MOAMIUITHUKOB.

ITosromy Ha pa3mepax, HAHECEHHBIX HAa YEPTEKAX, KPOME Pa3MepOB OTHOCH-
TENBHO HU3KOH TOYHOCTH, JOJKHBI OBITh YKa3aHbI ITPEACIIbHBIE OTKIOHEHUS, MM.

Ha cBoOoaHble pasmepsl 3aAat0T MPEAC/IbHBIE OTKIOHEHHSA OOIEH 3aBUCHMO-

CTBIO B TEXHUYECKHX TPEOOBAHUSIX.

Ha pe3b0oBbie KpenéxkHble OTBEPCTHS 3aAal0T MoJie aonycka 7H.
MesxoceBbie pacCTOSHUA ABIAIOTCS 0A30BBIMH COCTABIAIOMIMMU COOPOYHBIX Pa3-

MEPHBIX LEMNEH.
BMECTE C

COOTBETCTBYIOIIMM pasmMepoM (Awy + A) W BHYHCIAIOTCA,

[IpenenbHble OTKJIOHEHUSA MEKOCEBBIX PACCTOAHUN YKa3bIBAKOTCA

Kak

A==+ (0,6.0,7)f,, tne f, — npeaensHOE OTKJIOHEHHE MEKOCEBOTO PACCTOAHUS IIMITHH]I-
puueckoid (TOCT 1643—-81) unu uepssunoii ('OCT 3675—-81) nepenauu (tabda. 9.5).

Tabmuua 9.5
JlonyckaemMoe OTKJIOHEHHE [,, MKM MEK0CeBOro paccTosiHust
MeskoceBoe paccTosiHue Ay 1080 |[80.125|125..180 [180..250| 250..315 [315..400
Iunuuopudeckas nepegaqa 60 70 80 90 100 110
Uepssiunas nepenayda: Ay no 80 | 80..120 | 120..180 [180..250] 250..315 |315..400
cTeneHb TOYHOCTH 7 45 50 60 67 75 80
CcTeneHb TOYHOCTH 8 71 80 90 105 110 125
CcTeneHb TOYHOCTH 9 110 130 150 160 180 200

Ha 6a30Bble MOBEPXHOCTH KOPIYCHBIX A€TaleH YKa3bIBAIOT AOMYCKH IJIOCKOCT-
HOCTU: HA IOCKOCTh ocHOBanus T = 0,05/100 mm/MM; Ha MIOCKOCTh pazbéma 1=
0,02/100 mm/mm (puc. 9.7); Ha Topuossie mwiockoctu T = 0,03/100 mm/mm.

AI0CKOCTb pa3bEMA 0,020

te

WO, PO . S —
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| \Q:)@-f'
|

Puc. 9.7. Obo3HaueHne nonycka mioCKOCTHOCTH

'3

Jlonycku mapayuienbHOCTH TUIOCKOCTEH OCHOBAaHWA M pa3béMa M TepreHInKY-
JIAPHOCTH IJIOCKOCTEH OCHOBAHUSA M Mo KPbIMIKY IMOAIIHITHUKOBOI'O y3Jia K INIOCKO-
ctu pazpéma  0,05/100 mm/mm. OB03HaUAETCS aHAIOTHYHO.

Ha 6aszoBbie oTBEpcTHA [UTS OTMOP BajOB MPUBOIAT JONYCKH LHJIMHIPHYHOCTH
senunnoi 0,5¢, rae  — nonyck auametpa (puc. 9.8).
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Puc. 9.8. O0o3naueHue gonycka UUIMHIPHYHOCTH

JUist UIMHAPUUYECKUX 3y0uaThiX Mepeaad AOMYyCKH napaieibHocT (puc. 9.9)
U IepeKoca Ocel Ha MpUHEe Kopryca L UMAMHAPHYECKOrO PEeIyKTOpPa BLIYUCIAIOT,

kak T, =(0,6...0,7)f-L/b; T,=(0,6...0,7)f,:L/b, Ttae nomycku 3aBUCAT OT CTENEHU
TOYHOCTH nepeaauu (tadmn. 9.6)

[/10.04/780] 4
NZ LN
eV 1

4 N ':ub

Puc. 9.9. O6o3HaveHne nonycka napamienbHOCTH

Tabmuna 9.6
JA0NnyCcKH NapaaieJbHOCTH H MEPEK0Ca 0CeH, MKM
[Mupuna CTteneHb TOYHOCTH Mepeaavn

OTknoHeHue | Kojeca, MM 6 7 8 9
1o 40 9 11 18 28
I 40...100 12 16 25 40
oo 40 4.5 5.0 9 14
v 40...100 6,3 8 12 20

JIJisi KOHMUECKHUX W KOHMYECKO-LIMIWHAPHIECKUX PEAYKTOPOB 3aJal0T JOMYCK
nepneHauKyasspHocTa (puc. 9.10) ocell oTBepcTHl Uil OMOP BAJIOB KOHWUYECKOM
HIECTEPHU U KoJieca, KoTopbiid onpeaenstor no ¢dopmyne T = 2+(0,6...0,7)ExLy/R,
rae Ey— mpenenbHOE OTKIIOHEHHE MEXKOCEBOro yria B nepeaaue (tabdim. 9.7).

. 1 |-

Puc. 9.10. OGo3HaueHHE TOMyCKa MIEPIICHANKYIIPHOCTH OCCH
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Tatnuua 9.7
IlpenenbHoe 0TKJIOHEHHE MEKOCEBOr0 YIUIa B mepeaade

CpenHee kOHycHOe paccrosiHue R, MM
<50 | 50 ... 100 | 100 ... 200
Yron d; IenmTenbHOro KoHyca MecTepHIL, Tpaj.
<15 [I1§.25] >25 | €15 |15.28| >25 | <1§ |18.25 | >25
30 42 50 42 50 60 50 71 80

OTknoHe-
HHE

H...
&

Kpome »TOro0, 3amar0T OTKJIOHEHHWS BHEIIHETO KOHYCHOTO PpaccTOAHHWA (Tadm.
9.8), KOTOpBIE MOKA3BIBAKOT BMECTE C PA3MEPOM U OMNMPEACNISIFOT MO COOTHOIICHHUI)

A =+ (0,7..0,8)fs, rae fu — OTKJIOHEHHE BHELIHETO KOHYCHOIO PACCTOAHUA B KOHU-
YECKOW M THIIOMIHOW Tiepeaade.

Tabmuma 9.8

OTKJI0HEeHHe BHEIIHEr0 KOHYCHOT0 PACCTOSAHHA £f,, MKM
Crenenn CpenHee KOHYCHOE paccTosiHue R, MM
TOYHOCTH <50 50 ... 100 100 ... 200

6 12 15 18

7 18 20 25

8 28 30 36

9 36 45 55

Ha ueprexax KOprnycoB Y€PBAYHBIX PEAYKTOPOB 3a1a10T JIONMYCK NepeKoca (puc.
9.11) oceit oTBepCTHI I ONIOP YEPBSIKA U Bajla Kojeca

T,=(0,7...0,8) fx-Ly/ b3,

rae b, — mmpuHa BeHua komeca;, Ly — paccTOAHME MEKAY TMIOCKOCTAMH KOpIyca;
Jf> — npenensHOE OTKIOHEHHE MEKOCEBOTO yriia B epenaue (tadm. 9.9).

3a30pbl MEXKAY CTEPKHAMU OOJTOB M CTEHKAMH KPEMEKHBIX OTBEPCTUH B OC-
HOBAHMM KOPITyCa MCTONB3YIOT UTsl BBIBEPKH MOJIOXKEHUA peaykTopa Ha miaute. [lo-
3ULMOHHBIA JOMYCK OTBEpPCTUi B ocHOBaHWU kopnyca 1 = 0,2(dy— d), a no3uiuon-
HBIE JIOMYCKHM OTBEpPCTHH B Apyrux mectax kopnyca T = 04(dy — d), rne dyn d —
AMaMEeTPbl OTBEPCTHS M CTEPIKHA BUHTA WIJTH IITTHIILKH.

5\: < [1[004074]

e —=
el

Puc. 9.11. Obo3nauenue nomnycka nepexkoca oceit oTBepcTuii

Tabnuua 9.9
IlpenenbHOE OTKIOHEHHE MEKOCEBOT0 YA fy, MKM
[Iupuna BeHUA CrteneHb TOYHOCTH Nepenadu

bz, Mmm 6 7 8 9

<63 9 12 16 22

63 ...100 12 17 22 28

Husxe npuBeaeusl o0pasiubl pabounx yeptekeit kopnycos (puc. 9.12...9.18).
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Puc. 9.12. Pabounit gepTéx kapTepa Kopiryca YepBIYHOTO peAyKTOpa
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[[lepoX0BATOCTh MOBEPXHOCTEH YKA3bIBAETCS B COOTBETCTBYIOIIAX MECTAX KO-
yca Ha YepTexKe:
— MECT YCTAHOBKHU IOIIMITHUKOB KaueHust Ra3,2;
— MJIOCKOCTH COEIMHEHUS KapTepa U Kpblluku Ral,6... 3,2,
— [OBEPXHOCTEN 110]1 OOKOBBIEC HAKIIA/IHBIE KPBILUKH IMOIILUIIHUKOB Rab, 3,
— OTBEPCTHIl MO KOHUYeCKUe mTudTol Ral,2;
— OIOPHOM MOBEPXHOCTH Kopriyca Ral2,5;
— Jipyrux oopadarbiBaeMbIX IIOBEPXHOCTEH Ral).

PaMbl ¥ IAUTHI 15 MOHT&Xa MPUBOAOB  00ECMEUHUBAKOT TOYHOE MOJIOKEHUE Y3-
JoB. [lpuBOJL MOHTHPYIOT HA pame, CBAPEHHOM U3 JIEMEHTOB COPTOBOIO IMPOKaTa —
LIBEJUIEPOB, YIOJKOB, IOJOC, JUCTOB WIH HA
JUTON 4yryHHOM ruute (puc. 9.19).

B o6mem cnydae BeIOOp pamMbl WM TLIH-
TBI 3aBHCUT OT KOHCTPYKLMH IIPUBOJA U Tpe-
OOBaHMI1 TOUHOCTH.

[Ipy eMHUYHOM HM3rOTOBIIEHUU IIPUBOJAA
NEUIeBIE CBAPUTH JUISL HErO0 paMy, IOAXOIs-
VIO JUISI pa3MepoB JBHUTATENS U peayKTOpa.

PaccmoTpum KOHTYp NpOCTEHILEH pambl
ISl TIPUBOJA € KOHHUYECKO-LUMIUHIPUYECKUM
PETYKTOPOM.

[Ton rnaBubiM BuaOM aaH BUA cBepxy (puc. 9.20). Cuayana HaMeuaroT OChb M0-
JIOJKEHUA IBUTATENId U BXOJHOIO Basla, 3aT€M HA pacCcTOSHUM [ HaME4aroT OTBEPCTUA
d, n d,, COOTBETCTBYIOIIIUE JIallaM BJIEKTPOJIBUTATEN U PEJIYKTOpa, UX KOOPIHHATHI
C,, (3, Cp, Cyp, C3,. [0 pasmepam dneKTpOABUraTe s ONPEAEAIOT pasmepsl b,, by,
C},, |5, OTIOPHBIX MMOBEPXHOCTEH IBUraTelsl, a U3 4epTeka KOopIlyca peaykropa — pas-
mepsl by, by, Cip, Lp. Tlog peayKTop U JABUTATEL HA paMe pa3MeNaroT TUIATUKH B
BU/IE Y3KHUX 10JI0C 3 WM 4, WK OTJEIbHBIX MPSAMOYTOJbHUKOB 5 M 6, pa3Mepbl KOTO-
poix Ha 5... 10 MM OoJibIiie, YyeM y Jiall.

Pasmepsl pamsl B 1ane (puc. 9.20) B u L onpenensator, nodasuaa by = 8...10
MM, @ 3aTEM OKPYIJISIIOT JI0 CTAHJAapPTHBIX 3HAYEHUH JIMHEHHBIX pazMepoB, MM (250,
260, 280, 300, 320, 340, 360, 380, 400, 420, 450, 480, 500, 530, 560, 600, 630, 670, 710,
750, 800, 850, 900, 950). 3arem onpeaesstor Boicoty pambl H = (0,08...0,10) L, no
KOTOPOH noadouparoT Onvskaiiiuii 6obiui pazmep msesviepa (tada. 9.10).

Puc. 9.19. TlpuBoa Ha pame

Tabmuua 9.10
Pa3mepbl cTAaHAAPTHBIX ILBE/LICPOB, MM

O0603HaueHue mBemepa — "Homep npodus”
s[6s5] 81012 ]14]16]18[20][22[24]27][30]33]36]40
BbicoTa cTeHKH
50 | 65 | 80 [ 100 [ 120 | 140 | 160 | 180 | 200 [ 220 | 240 [ 270 | 300 | 330 | 360 | 400
[Iupuna noaku
32134046 525864 [70]76]8 ]9 [95]100[105]110]115
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Puc. 9.20. KoHcTpykuus pamel Ui IpUBOAa

Pamy (puc. 9.21...22) yno0HO KOHCTPYUPOBaTh U3 ABYX MPOAOIbHBIX LIBEJLIE-
poB / n npmaapeHHbe K HAM TPEX-YETHIPEX MONMEPEYHBIX IIBEJUIEPOB 2.

Puc. 9.21. IlpononeHble U NONEPEYHBIE MIBEUIEPHI B paMe

Jlns KECTKOCTH yBEIMUYMBAIOT BhICOTY H, a K MomepedHsIM IBeiiepaM 2 J0-
OaBIAIOT MMaroHabHbIE Oanku 3 (puc. 9.21).

Puc. 9.22. OcHOBHbIE pa3Mepbl paMbl

Pambl npu cBapke CUIBHO KOPOOUT, MO3TOMY 0a30BbI€ MOBEPXHOCTH 00padaThl-
BAIOT MOCIIE CBAPKH, OT/KUra M PUXTOBKH. BBICOTY MIaTHKOB mocie ux 00padoTKH
NPUHAMAIOT t = 5...6 MM.
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[[IBennepsl pacnonaratoT MOJAKaMU Hapyxy. JTo yaoOHo ana kpemnenus. Jlas
OONTOB B TOJIKAX CBEPIAT OTBEPCTHSA HA MPOXOI cTep)kHsA Oonra. Ha BHyTpeHHIOMIO
MOBEPXHOCTh MOJIKM HABAPMBAKOT WJIM HAKJIAJBIBAIOT KOCHIE 1AWOBI MO/ MOJOBKH
OontoB. Pazmepsl KocbixX waid npuBeacHsl B Tabmuue 9.11.

Tabmauua 9.11
Pasmeps! koceix mwaid no 'OCT 10906-78, mm
" ' bonr MI16 MI138 M20 M22 M24
' cmpad)
[6 d 17 19 22 24 26
H, 5.7 6.2 6.2 6.2 6.8
; B 30 40 40 40 50
H 8 ) H 7.3 8.4 8.4 8.4 95

JI7isi BUHTOB B OTBEPCTHAX MOJIOK paMbl HAPE3aI0T Pe3b0y.

B pamax ciioxHoi#t dopMbl Urciio O0ATOB yBETMUUBAIOT. B 30HE ()yHIaMEHTHBIX
OONTOB K HWKHUM TOJIKAM IIBEJUIEpA BHYTPU MPUBAPUBAKOT KOChIE IANHOBI MJIH BbI-
COKHE CTOHKH, YBEITUYUBAIOLIHUE HKECTKOCTH PAMBL.

[Ipn BO3MOKHOCTH (hyHIAAMEHTHBIE OOITHI MPOIMYCKAIOT HACKBO3b uUepe3 00e
MOJIKU LIBEIIJIEPA, a MOJIKK CBA3BIBAIOT pEOpamMu, TpydaMH MM Yrojkamu. JTO yBe-
JTUYHUBAET KECTKOCTHh PaMbl, KOTOpas BOCIPHUHUMAET HArpy3KHM BCEW BBICOTOM, a HE
TOJILKO HWYKHUMH TIoNIKamu (puc. 9.23).

S A-A

’ E 3 A i B

/ S o | 1
Kocas ; ! 7% i A @ RSV
wawn Y f S _ YRadl'W.

/ ’ g | B 1 ¢
o B L '

w: Bf v Pé6pa 1P¥6a  Yzormok

Puc. 9.23. Kperuienue mBenepos

JIna KperieHus: paMbl K TIOJTY MPUMEHSIOT ()YHIAMEHTHbIE OOJITHI, PacmoIoKe-
HHE KOTOPBIX OMPENENAETCS MPH MPOSKTHPOBAHUM pambl. Jlnamerp u uuciio yHaa-
MEHTHBIX OONTOB NPUHUMAKOT B 3aBUCUMOCTH OT JUTUHBI PAMBI.

Jnwna pamsel L, mm:  Jlo 700; ot 700 go 1000; ot 1000 mo 1500
Huamerp 00NTOB, MM: 16; 18...20; 22...24;
MuHUMaTbHOE YHCIIO OOJITOB: 4; 6; 8.

Huoraa neo0xoauMo noAHAThH pamy Haa nojoM. Toraa pamy ycTaHaBIMBaAIOT HA
CTOWKH (He MeHee 6), IpHBapeHHBIC K HIKHUM TIOJTKaM MBeutepoB. JKECTKOCTE He-
BbICOKOH Pambl MOBBIIAKOT MPUBAPUBAHUEM KOCBIHOK /.

JKECTKOCTb BHICOKMX paM YBEIMYMBAIOT MPUBAPUBAHUEM YTOJIKOB HEMOCPEACT-
BEHHO K CTOMKaM BHAXJIECTKY WJIH BPacriop.

Ilpu cepuiiHOM BBINYCKE /U1l MOHTaXa NMPUBO/AA BbINOJIHEE MPUMEHSATH TUIMTHI,
KOTOPLIC M3rOTaBIMBAIOT M3 OTAMBOK ceporo uyryna mapok (Y15 unu C'Y20. Pas-
Mepsl g u L (puc. 9.24), a Tak)ke MMPWHA TUTATH 3aBHUCAT OT KOMITOHOBKH YCTaHOB-
JICHHOTO Ha Hed npuBoja. TonMHY CTEHOK & HAXOAT B 3aBUCUMOCTH OT BpallAlO-
LIero MOMEHTa Ha TUXOXOAHOM Bany M, 6= 1,2 (M,,p)”4 > 6mM. Tonummna Beex
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CTEHOK MOMKHA OBITH OJHHAKOBOM. BBICOTY TUIMTH BEIOMPAIOT TIO TEM JKe TIPHHIIH-
nam, uto v s pam: H = (0,08...0,10) L.

W3-3a 0Opa3oBaHusa MOPUCTOCTCH W PAKOBHH B YYTYHHOH OTJIMBKE OMACHO CO3-
naBaTh OOJIBITHE TOPH3OHTAIBHBIE TTOBEPXHOCTH. [103TOMY B rOpH3OHTAIIBHBIX y4a-
CTKaX JIeJar0T OOJIBIIHE OKHA. DTO, K TOMY K€ S5KOHOMHT METaJII.

L —
|

8=3¢
t=158

Puc. 9.24. KOoHCTPYKLIMS MOHTaXKHOMH TUIATHI

OxkHa OKalMJIAIOT HEBBICOKUMH (1,38 ) KOHTYpHBIMU pEOpamMu. DyHIAMEHTHbIE
OOJITHI KPETUIEHMS TIMTHI K MOJTy pa3MeIatoTces Ha NMpUJIMBax. J[Jia mpovyHOCTH H kKE-
CTKOCTH 3TH MPHUJIMBBI JETAIOT BHICOKMUMH, OJIMHAKOBOW BBHICOTHI JIjIsl YIIPOILIEHUA Me-
XaHHYECKOH 00paboTKH U MPUMEHEHUS OJAMHAKOBBIX 00NTOB. /|15 TpaHCIIOPTHPOBKH
MJIMTHI KPAaHOM B €€ BEPTHKAJbHbBIX CTEHKAX JAEJAOT CKBO3HbIE OTBEpCTHS 25..30 MMm.

Pa3mepsl mnaTukoB i KPEIUICHHUS ABUTaTEIA M PEAYKTOpa aHAJIOTUYHbBI COOT-
BETCTBYIOIIUM Pa3MepoOM IJIs pam.
Kpenéxupie 0OTBEPCTHA B paMe UMEIOT Pe3b0y.

KOHTpOJ]bele BONPOCHI

Kaxkune TeXHOI0THH MPUMEHSIOT TIPH W3TOTORJIEHWH KOPITYCHBIX JeTasei?
C KakoOM LIEJIBIO KOPIYC BBINOJIHAIOT PA3bEMHbBIM?

N3 kakux MaTepuasoB BbIMOJHAIOT JIUTHIC Kopmyca?

KakoBbl TUITOBBIE 3ITIEMEHTHI, IMEIOIHECH Y TOOOTO Kopmyca?

Kakue nmapamerpsl HEOOX0AMMO 3HATH JUIs pacuéra IEMEHTOR Kopiyca?
Kak coeAMHAIOT ¥ LICHTPUPYIOT KOPIYCHbIE ACTAIu?

Kakwe criernuaeckne meTany ecTh B KOPIycaxX YePBAUHBIX PEAYKTOPOB?
Kakwue neranu ciykar jjist CJiuBa M 3ajiuBa maca’?

Kak konTponupyeres ypoBeHb Maciia B kopryce?

Kakumu netansmu 3akpbiBaroOT MOAMIMITHUKOBEIE Y3IT6I?

Kak obecrieunBaeTcsi TOUHOCTh KOPIYCHBIX JIeTanei?

KakoBa momyckaemas mepoxoBaToCTh Pa3TMUHBIX YacTel Kopmyca?
Kakoro Ha3HaueHHWE paM M IJINT B KOHCTPYKLMSIX TTPHBOJIOB?

B kakux cnyyasx uenecooOpa3zHee NPUMEHATb PaMbl, a B KAKUX — TUTUTHI?
Kak pamsr kpensaTes k momy?

Kak obecneunBaercst ECTKOCTh paM C JUTMHHBIMH NIPOJIETaMu?
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10. Cucrembl cMa3bIBAHUS A€TAJICH TPHBOAOB

B mexanm3Max HeOOXOAWNMO CMa3bIBATh T€ COMPSIKEHNS, B KOTOPHIX KOHTAKTH-
PYIOT ABMIKYIIMECA ASTald. B neppyro ouepe/ib — 3y0uarbie 3alEneHus, 0COOEHHO
YEePBSIYHBIE, U TTOATITHTTHIKH.

CMa3biBaHUE NPUMEHSIOT /U1l 3AlIThl OT KOPPO3MH, CHUXKEHUS NOTEPHL HA Tpe-
HHUE, OTBOJA TEIJIA U YaCTUL U3HOCA, CHIKCHHS 1IyMa U BUOpaluy.

Jlns pemykTopoB 00IIero Ha3HAYEHHS TIPUMEHSFOT HETIPEPBIBHOE CUA3bIBAHNUE
3quenienuti KUJKUM MAcI0M KapTepHbiM cnocodoM (oxyvranuear). Tak nenaroTt npu
OKPY>KHBIX CKOpocTax uepBsaka 0.3...12,5 m/c; angd OMIMHAPHYECKUX KONEC OKYHa-
HHE JOMYCTHUMO TTPH OKPYKHO# CkopocTh MeHee 10 M/c.

Jlns KapTepHOM CMa3KK HEOOXOAMMO NPABUILHO BLIOUPATh COPT MAcja B 3aBU-
CUMOCTH OT KOHTAKTHOTO HAMPDKEHUA B 3yObAX Oy M (PaKTHUECKOH OKPYIKHOH CKO-
pocTu niepeaaun (tabm. 10.1).

Tabauua 10.1

PekoMeHayeMBbIe COPTA CMA30YHBIX Macen anag nepeaad, [OCT 17479.4-87
KonTakTHBIC Oxpy:kHas CKOPOCTh 3y0UaThIX Nepenay uin

Ilepenaua HAMPSKECHHAS, CKOPOCTB CKOJIBKEHUS YePBAYHBIX nepenay, V, m/c
o, Mna <2 2.5 >5

Jo 600 H-1-4-68 H-1-4-46 H-1-4-32

3ybuaras 600...1000 H-1-C-100 H-1-(C-68 H-1-C-46

> 1000 H-1-C-150 H-1-C-100 H-1-(C-68

Jo 200 - -1-220 H-T-100 H-Jl- 1-68

UeppsuHas 200...250 H--T-460 H-T-220) H-/{-1-100

>250 H-J-T-680 H-J-T-460 H-J-T-220

Ipumeuanne. Odozuauchuc macen: M — unaverpuaisnoc: I — 174 ruapaenuucckux cuctem, T —
JUTSE BEICOKOHATPYIKEHHBIX y31m0B; A — 6e3 npncaaok; Jl — ¢ aHTHOKNCTHTE ThHBIMH, AHTHKOPPO3H-
OHHBIMH, [IPOTHBOM3HOCHBIMH H [IPOTHBOAAHPHbIMY nipucaikamu; C — AaHTHKOPPO3HOHHDIC U NPO-
THBOH3HOCHBIC TIPHCAIKH, YHCIIO — KIACC KMHEMATHISCKOH BAKOCTH:

Knacc Bsaskoctn | 32 46 68 100 150 220 460 680
K';;g}“{":gg‘ff‘;aﬁ 29, 41, .. 61... 90.. 135.. 108.. | 414.. | 612..
40 °C. /e 35 | .51 75 | 100 165 | 242 | 506 | 748

Hpumeaanne. 1puversaroTes Takke coelHAIbHEIe Macaa: TypOunHbie Tr-30, Tn-46 (I'OCT 9972-
74), tpancmuccuonnnic; TCI-15K, TAH-17H (TOCT 23652-79), aguaumounnsic: MC'-20, MC-20C
(FOCT 21743-76), unnunaposoe 38, 32 (F'OCT6411-76),

ITpw cvmaswiBaHKM OKyHaHWEM 0OBEM MaCHISTHOW BaHHBI 3amaroT, kak 0.4...0.8
nuTpa Macna Ha 1 kBT nepesaBaeMoi MownHocTd. MEHBIINEG 3HAUCHUA NPUMCHAIOT
JUTST KPYTTHBIX PEOYKTOPOB.

BaxxHO npaBribHO 32/1aTh ONTHMAILHBIA ypoBeHs Macna (puc. 10.1). Caunikom
Majblii YPOBECHbL Macda yXYJLMT CMas3blBAHUC ACTANCH, a CAMIIKOM I1y0OoKOoe mno-
rpy’keHue Bpamarommxcsa getaied cHu3uT KI1J1, mockombKy Ooapluas 9acTh nmepeaa-
BACMOM MOIIHOCTUA OyACT PacXoaoBaThbCA TOJALKO HA NCPEMCIIMBAHME M B30ANTbiRa-
HHE Macra.

197



— —— x y )
N 2 —'_E‘F-:._—_: =-—- N - l ;

ety S e e g :.-,,‘:, —— el = 4%, g ilpee .

Puc. 10.1. OnTuManbHbIi YpOBEHDb 3aIMBKH Maciia B KOPITYC

B kKoHHYECKHX penyKToOpax AOKHBI OBIThH MOTHOCTHIO OTPYIKEHBI 3yObs KOHH-
YECKOro Kojeca Wik HIECTCPHH.

B uunuHapudeckux v YepBAYHBIX PEIYyKTOpPax ypoBeHb Macha (¥ + fty,) m < I, <
<025 d;, rne m— MOaynb 3alEIJICHUS; TP HIDKHEM PACMHOJIOKEHHUN IIECTEPHH
(uepssaka) h,, = (0,1...0,5) d; npu 3tom hyi = 2,2 m. KenarensHo, 4TOOBI YPOBEHb
Macia MPOXOIny Yepe3 EHTP HWKHETO Tela KaueHHs Mo munHuKa. [ myOouna macna
Y nox konmecom 3a1aéTcsa UCXOs M3 Pa3MEISHHs HEOOXOAUMOro 00bémMa Macja, HO
HE MEHBIILIE TPOSKPATHOM TOJIIKUHBI CTEHKH Koprnyca (5...10)m.

[Ipy HMKHEM pacToNOKEHWH YePBIKA WIH IIECTEPHU U BEICOKHX 000pOTax s
YMEHBIIICHHS TETUIOBBIICICHUS W MOTEPh MOITHOCTH YPOBEHb Maciia MOHWKAIOT TakK,
qTOOBI BBIBECTH YEPBSAK WJIM IIECTEPHIO U3 MACISIHON BaHHBI. TOr/a Ha 4epBsK ycTa-
HaBuBalOT pazopesruaten (puc. 10.2).

Puc.10.2. Pa30OpbiruBarenu macna

[lepememmBanne mMacia KpbUTbUaTKaMH-pa3OpBI3TUBATENAMH W CO3aHHE Mac-
JITHO-BO3AYITHOM cMecH Takke 3(PPEeKTUBHO COCOOCTBYET OXJTAXKIACHUIO PEIYKTOPa
3a CU€T BBIDABHUBAHMS TEMIEPATYP U UCMOIb30BaHUA JUIS TEIJIOOTJA4d BCEH TO-
BEPXHOCTH CTEHOK KOPITyca PeayKTopa.

YpoBeHb Maclia KOHTPOJHUPYIOT Pa3IHYHBIMH Maciioykazarensamu (puc. 10.3),
0OBITHO — JKE3JIOBBIMH, PEKE — CTEKIITHHBIMH, HHOT/Ia — KPAaHOBBIMH.
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Puc. 10.3. KoHcTpykuuu 1 pa3Mepsl MaciioykasaTteei

Macio 3aauBaeTcsa B PeAyKTOp Yepe3 CMOTPOBOE OKHO B KpBIIIKE Kopiyca. s
CIIMBA Macjia NMPeayCMOTPEHO MAC/IOCIMBHOE OTBEPCTHE B HUKHEH YacTH KOpIyca,
3aKpbIBaeMOoe poOKoi-3arnyikoii (puc. 10.4).

o

Huaurdpuvecxkas pessia Kowuyeckos pessod

d D | D S L ) d H h b D A Y
MI12 | 22 (196 17 | 20 | 11 1/2"(21,0mm) | 15 7

B
—
R
8]
—
iy
[#2]

MI6 | 26 |22.0] 19 | 23 [ 12 3/4"(26.4mm) | 16 | 9 5 1196 17 |12
M20 | 30 |254] 22 | 28 | 15 1"(332vm) | 19 | 10 | 5 254 22 | 14
M27 | 38 |31.2] 27 | 34 | 18 15"(478mm) | 24 | 16 | 6 [416] 36 | 24

M30 [ 45 [369] 32 | 36 | I8
M36 | 50 |41.6] 36 | 46 | 25

fo ) N S FUO) (381 [ 0

h|ds &&= |wiom

Puc. 10.4. KOHCTPYKIIUH U pasMepbl MaCIOCTHBHBIX MPOOOK

B uepBsuHblX peaykropax o0sA3aTefbHO, a B LMJIMHAPUYECKUX JKEIATEIbHO
MPUMEHATh TIPOOKY-OTAYIINHY s cOpoca W30BITOYHOTO AaBIIEHUS B KOPITyCe.
[TpoOKa-oTAyIIIMHA 3aBMHYMBAETCS B KPBIIIKY CMOTPOBOIO OKHA W MOMKET 3a0/[HO
CIIYKUTb M PYUKOH 711 CHATUA 5TOH Kpbiliku (puc. 10.5).

1)

/—_J__ A
| N i
-+- A ! ~ \\ --l-—-

Puc. 10.5. Konerpykuusi Macio3aiuBHOH KPBILUKH € MPOOKOH-OTAYLLHHOH
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JIms cMa3BIBaHMS TMOAIMAITHAKOB TIPUMEHSIOT KHUIKAE W TUTACTHIHBIE CMAa3KH.
DT0 3aBUCUT OT CKOPOCTH BPAIICHU, TEMIIEPATYPhl U crocoda TemmooTBO/Ia, Coco-
0a moJauYM cMa3KH, KOHCTPYKLIMK YIUTOTHCHHH U BUIA CMa3KH.

CwmasbIlBaHME JKHIKAMH MaTepuajamMu, OOBIMHO OKyHaHHeM, OOpa3OBaHHEM
MAacJsIHOTO TyMaHa M pacTekaHuem macia 3(p(QEeKTUBHO MPU OKPYKHBIX CKOPOCTSX
Oosee 3 M/c W TIONOCTH TIOAIMUITHHKA MOJKHA OBITH OTKPBITA BHYTPH Kopryca. Jlims
CMa3bIBAHMS TIOIIMITHUKOB, yAaIEHHBIX OT MACASHON BaHHBI, HA (hIaHIE KopIyca U
B TUTOCKOCTH pa3béMa HYKHBI MacJIOMOIBOAAIINE KAHABKH.

CMmasbIBaHME TUIACTUIHBIMU MaTePHaJaMH TIPUMEHAETCSA TPH OKPYKHBIX CKOPO-
ctax 10 3 m/c. [lonocTs moammMMmAMKA A0KHA OBITh 3aKPBITA M C BHYTPEHHEH CTOPO-
HBl YIJOTHEHHEM. Pa3Mepsl BHYTPEHHEH MOJIOCTH KOpITyca IO CMasKy JOJKHBI
MMETH TNYOHHY € Ka)K/10i CTOPOHBI MOIIIMITHAKA MPUMEPHO B YETBEPTH €r0 LIMPH-
Hbl. CMa304HBIH MaTepual, CHAMAas HAPY’KHYIO KpbINIKY, BOWBAIOT B TMOIIMITHUK
BPYUHYIO Ha HECKOJIBKO JieT. MeHsaoT cMaszky npu pemonTe. Hanbonee pacnpoctpa-
HEHHBIE JUIS TIOAITMMHWUKOB KaueHWs cmasku — [[HATHM-201 (T'OCT 6267-74),
[HATHM-221 (I'OCT 9433-80), OKb-122-7 (I'OCT 18179-72), BHHH HII-207
(I'OCT 19774-74), Jlumon-24 ('OCT 21150-87). KoHcTpyKIMu Ma3eyaep:KHBarO-
HIMX KOJIET ¥ YIUIOTHEHHH MOoKa3aHbl B pazaene 6.3.

Jlns noOaBieHHS KOHCHCTEHTHON CMa3KH B TTOAIIWITHAKH UCTIOJIB3YIOTCS TTpece-

MACIIEHKH, YCTAHABJIMBAEMbIE B CTEHKE KOPITyCa MITH KPBIIIKH IMOAIIHAITHHKOBOTO y3-
na (puc. 10.6).

WAy,

DA .

Puc.10.6. Koncrpykums npece-macnénku (TOCT 19853-74)

KoHTpo,ibHBIE BOTIpOCHI

Kakue ygacTkn He0OX0AMMO CMa3biBaTh B MEXaHW3Max

[Ipyn Kakux yCIOBUAX HA3HAYAIOT KAPTEPHOEC CMa3blBaHUE (OKyHAHUEM )?

Kak HaznagaeTcs onTHManbHBIN YPOBEHB Macia?

Kak opranusyercs cMasbiBaHWE YEPBSIYHOTO 3aAIETJICHUS] TPH HUKHEM M TIPH BEPX-
HEM Pacmo0KCHUU YepBaKa?

Kakne KOHCTPYKIIMM Macloyka3aTeseil U B KaKuX CIydasx MPUMEeHSIOTCA?

[Tpu KakMX YCIOBHSIX JUIsl MO/UIMITHUKOB MMPUMEHSIIOT KUJIKHE W KOHCHCTEHTHBIC
cMmazku’?

Kakue ycrpoiicTa npuMeHstOT Julst 100aBIEHNS KOHCUCTEHTHOM CMa3ku?
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11. Pacuér coeanHenuii aeraJieil npuBoaoB
TPAHCMOPTHOH TEXHUKH

B mpuBOAax TPAHCNMOPTHBIX MAIUWH MPHMEHSOTCA KaK Pa3bEMHBIE, TaK W HeE-
pa3béMHbIe coenyHeHus Aetaned. BriGop Tuna coeanHeHus o0yCIIOBJIEH HE TOJILKO
XapaKkTepoM ACHCTBYIOLIMX HArpy30K H YCAOBUAMU PabOThl, HO U TEXHOJOTHUYECKH-
MH (paKTOPaMH, TTIABHBIM M3 KOTOPBIX ABIACTCA PEMOHTONMPUTOIHOCTD MALLIMHBI.

11.1. Pacuér cBapHOro coeaHHeHHs. YTOJKOBbII KPOHLUTEHH
JJIM pacTSIZKeK KPeIUIeHHS HeCTAHAAPTHOTO rpy3a
Npu NnepeBo3Ke B rPy30BoM BaroHe

OObIYHO pacuéT CBApHBIX COCOWHEHWH BBITIONHAETCS HA CTaOWW MPOEKTHPO-
BaHUS MalIWHBI, KOTJa HU3BeCTeH OOIMH BHJ KOHCTPYKUWH, NMPUMEPHOE pacnono-
’KEHME M JUIMHA LLUBOB, NO COPABOUHbIM AAHHBLIM HAa3HAUEHA Mapka 3EKTPOJa, Of-
peaeneHsl noMyckaeMble HanpsbKeHHd W ToniuuHa (karet) miea [1, 9, 29]. B pe3yinb-
TaTe¢ OUEHMUBAETCA NPOUYHOCTb HA3HAUEHHbLIX CBAPHLIX LUBOB, T.¢. PACuéT, B CYLUHO-
CTH, ABJISIETCA POBEPOYHBIM.

Zuekmpoosl, ROKPHIMBIEC MEMALIMYECKUC IS PYyYHOH NYTOBOW CBapKH KOHCT-
PYKUMOHHBIX U TenoycToHuMBbiX ctaned (no ['OCT 9467-75) u3rotaBnuBaloT Cre-

oytommx THnos (tadm. 11.1).
Tabmuua 11.1
THNBI 31eKTPOI0B H HX MPUMEHeHHe

Tun CeapuBag¢Mble KOHCTPYKLIHH [Tonoxenue mea
OTBeTCTBEHHbIe U3 HHU3KOYIJIEPOAUCTBIX H HEKOTOPbIX HHM3KOJeru-

938 poBaHHBIX cTaneii (Hanpumep, 09/2) ¢ CONPOTHBICHUEM Pa3pbIBY HIkHES
342 | 1o 500 Ma HaxomHoe
346 |OTBETCTBEHHbIE METANIOKOHCTPYKUHH M A€Tall MallWH W3 HH3KO-
73350 |YTIepPOAMCTEIX cTanell, paboTaloWKX NPU CTATHHECKUX M AMHAMM- noboe
YECKHX 3HAKONEPEMEHHBIX HArPY3Kax
Oco00 OTBETCTBEHHBIE METANIOKOHCTPYKLIUH U3 HH3KONErUPOBaH-
HBbIX, HW3KOYINEPOAHCTBIX cTajeH, padoTaroWmWX MpU IWHAMHYE-
CKMX HArpyskax, cOCynoB Noj AaBleHUeM; 3apapkH aedekTos oT-
JUBOK
OTBETCTBEHHBIE METANIOKOHCTPYKLUHH M3  HU3KOYTICPOIUCTHIX,
3424 |SPEAHEYTIEPOANCTEIX M HH3KOJIETHPOBAHHBIX cTajieil; 3aBapkH me- oboe

{exTOB OTIMBOK C COMpPOTHBAEHHeM pa3peiBy Ao 500 MIlla, npu
NOBBLILICHHBIX TPEOOBAHUAX K TUIACTHYHOCTH U VIAPHOM BA3KOCTH
OTBETCTBEHHBIC METAIOKOHCTPYKLIUH H JETAIN MALIMH U3 HH3KO-
YPIEePOINCTBIX cTanel, paboTaloWwmX NpH CTAaTHYECKUX W AHHAMH-
YECKHX Harpyskax

OTBeTCTBEHHbIE METAJIOKOHCTPYKLUMH W3  HU3KOJErHpOBaHHbIX
cTaneii, pabOTAKIHUX NPH CTATHYECKHUX U JUHAMUYECKHX HATPy3-
. Kax ~
9464 Orpercroenmbre METAJNIOKOHCTPYKLHH K3  HHU3KOYTIEPOIHCTBIX TODOC
cTaneil ¢ conpoTuBaeHueM paspbisy o 500 MIlla, npu nosbilieH-
HBIX TPeOOBAHHAX K IUIACTUYHOCTH U YAGPHOH BA3KOCTU
OTBETCTBEHHBIC METAVIOKOHCTPYKLHH H3 HU3KOYIVICPOAHCTHIX,
CPEOHEYTJIEPOIUCTBIX H HHU3KOJIETHPOBAHHBIX CTAJEH; 3aBapKH Ie-
{PeKTOB OTNIMBOK, PEMOHTHOH U MOHTAXKHOW CBapKH C COMPOTHBIIE-
HueM paspeiy a0 500 MIla, npu noBbllIeHHBIX TPeDOBAHMAX K
2504 | nnacTUYHOCTH M YOAPHOI BA3KOCTH Jlroboe
OTBETCTBEHHbIE METANNIOKOHCTPYKLHH W3 HH3KOYTIIEPOIHCTHIX
cTajell, 3aBapku Ae(eKTOB OTNHBOK, PEMOHTHON M MOHTaKHOM
CBAPKH
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lIpooonxcenue madbauyer 11.1

Tun CaapuBaeMble KOHCTPYKLIUH [Tonosxenue Lisa

OTBeTcTBEHHbIE METAIJIOKOHCTPYKLIMK W3 CPEeIHeYrJIePOAUCTLIX U
155 |HU3KONErHMPOBAHHBIX XPOMUCTHIX, XPOMOMOJIMOJEHOBBIX U XPOMO-

60 |HHKENEMAPraHLOBHCTHIX cTajneid, padoTalLIMX B YCIOBHSIX TKE- moboe
JObIX JUHAMWYECKUX HAarpy3oK C COINpPOTUBIEHHEM pa3pbiBY
500...600 MIla

BricokoHarpykeHHbI€ OTBETCTBEHHbIE METAJUIOKOHCTPYKLMH U3
57( |KOHCTPYKLUMOHHBIX H HM3KOJETMPOBAHHBIX CTanel MOBBIMIEHHO

MPOYHOCTH, paboTAIUX MPU THHAMUYECKUX HArpy3Kax ¢ BPeMeH-
HBIM CONPOTHBJIEHUEM pa3pbiBy cBbie 600 MIla
OTBeTcTBEHHBbIE METAJJIOKOHCTPYKLIMH U3 HU3KOJIETMPOBAHHBIX CTa-
Jiei MOBBILIEHHOH MPOYHOCTH
285 |OtBeTcTBeHHbIE KOHCTPYKUMH W3 ctajed 40X u 30X/'CA, nmonsep nmoboe
raroKxcsi TepMHIeckoil 00paboTke 0 BLICOKOIrO Mpejesa MpovyHOA
CTH € BPEMEHHBIM CONMPOTHURJICHUEM paspbipy cBbilme 600 MIla

] c. 7% OTBeTCTBEHHBbIE KOHCTPYKLIHH W3 CPEeIHEJIerHpo-

2100; 3125; 3150 BAHHBIX BHICOKOTIPOYHBIX CTAJICH
2-09M, 09MX, 209X 1M, 3-05X2M,
3-09X5M1, D-09XIM®, I-10XIMIA®E, | FoU CBAPKH JICTHPOBAHHLIX i moGoe
3-10X3MIBD, I-10X5MD y

HHYKHEE

HHXHEE

B mobom cayuae mns pacuéra caMmbIX CIOJKHBIX CBApHBIX IIBOB CHaJaja He-
00X0IMMO TIPUBECTH CHJIY U MOMEHT K IIBY M PACMPEACIIUTh UX MPOTOPIIMOHAIIEHO
HECyIIel cnmocoOHOCTH (AJIMHE) BCEX MPOCTBIX y4acTKoB. Takum obpazom, aroOoH
CIIO’KHBIM IIOB CBOAMTCA K KOMOMHAIMKM NMPOCTEHIIMX PACUYETHBIX CXEM: JTIOOOBBIX,
(hTaHTOBBIX, KOCKIX, TABPOBBIX M YTJIOBBIX.

PaccMoTpuM METOAMKY NPOYHOCTHOIO pacuéra CBApHbIX ILUBOB Ha NpUMEpPE
KOHCTPYKLMH YTOJIKOBOro KpoHiureiHa (puc. 11.1) mna  pacraxkek KperuieHHs He-
CTaHJAPTHOTO TPy3a MPH MEPEeBO3Ke B TPy30BOM BaroHe. OCOOEHHOCTHIO MPUMEHE-
HUS CBApHBIX COEJAMHEHUH HA HKENE3HOJO0POKHOM TPAHCIOPTE ABJACTCA HU3KAA BO3-
MOKHOCTh aBTOMATH3aIlMH TEXHOJIOTHYECKOTO TMpoIecca W, COOTBETCTBEHHO, Tpe-
HUMYIIECTBEHHOE MPUMEHEHUE PYUHBIX PEIKUMOB CBAPKH.

M3 KOHCTPYKTHBHBIX COOOpa’keHHI HIKHEE peOpo yroyka moaxkomeno (o =75°)
1 TaKAM 00pa30oM MMEETCS TPH ydacTKa CBapHOTo miBa: jioOosoi (puc. 11.2), gnan-
roebiid (puc. 11.3) u kocoi (puc. 11.4). VYronku npuBapeHsl K CHUIOBOMY pedpy ¢
JIBYX cTopoH. KonconbHbli BeiHOC KpoHiuTeiHa L = 100 mm. PaccunTaem KOHCTPYK-
uio Ha ciyuai aedcteusa Harpysku Q =10200 «I” (100 KH).

L]t
Jxmumx’

4

f
R
d

i

Puc. 11.1. KpoHiuTeiH nyist KperieHus: pacTsizKek

31ech, Kak W B ITOOOH APYroii 3amade, B MEPBYIO OUEPEIb PACIIPEALIIAEM U TIPH-
BOJIMM HArpy3Ky K KaKJIOMY M3 Y4aCTKOB CBAPHOTO IIBA.
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Harpy3ska pacnpeaensieTcst mo y4acTKaM [WBa MPONOPUHOHAIIBHO WX ATHHAM

Q; = QL;/(L;+L;+L;), onHAaKo Takoe ypaBHEHHE C TPeMs HEM3BECTHbIMU TPedy-
€T 3aJaTh, N0 KpaiHel Mepe NPeABAPUTEAbHO, ANIMHbI YYACTKOB LLBA.

[lpumem L;= 100 mm, L;= L/sin a = 100/s5in75° = 103,5 mm. Haznaunm mo
I'OCT 8509-93 ana kpouwreiina yronok Ne 10 (pedpo 100 mm), T.e. anuHa daanro-
poro wea L= 100 mm.

Toraa Mmbl MOXeM pacnpeieniuTh Harpy3Ky (2 o yuactkam 1iBa:

(1) nobosoii  @Q;= QLJ/(L+LytL;) = 100-100/(100+100+103,5) = 32,95 KH;
(2) dnanrosuiit @: = QL,/(L;+LytL;)=100-100/303,5 = 32,95 KH;
(3) xocoii 0; = QL,/(L+LytL;)=100-103,5/303,5 = 34,10 KH.

[lepeHecéM Kkaxayl0 W3 COCTABAAIOLLIMX CHJbl K CEPEAMHE COOTBETCTBYIOLICTO
Y4acTKa, MPA TOM A00ABATCA M COOTBETCTBYIOLINE MOMEHTHI:

M;=Q; (L+L;/2)=3295(100 + 100/2) = 49425 KHmm;

M;=0,(L+ L;)=3295100+ 100 + 8/2) = 6721,8 KHmm;

M;=0Q; (L+L/2)=34,10(100 +100/2) = 5115,0 KHmm.
Takum o6paszom, Hala 3aaaya pa3Aensaercs Ha TPU MoA3aauH.

- I, Joboson wos: Li=100mm, Q; =3295 KH,
] ! M =4942.5 KHmm.
3aech cuna (7 BbI3bIBACT HOPMAJIbHbIE HANPXKEHHUA, a

MOMCHT M] — KacaTCITbHBIC HANPAMKCHHA.

)
Pt
A\l

4&
e

Puc. 11.2. JIoboBol WwWoB
H ero Harpy3ku

s ! Daancoseitt wos: Ly = 100 mm, @ = 32,95 KH;
M, =6721,8 KHmwm.
3nech U cuna @, U MOMEHT M BbI3BIBAIOT Kaca-
TENBHBIC HATTPSKSHHS.

Puc. 11.3. ®dpanroeeiii mos
H CTO HArPY3KH
Kocotr wos: L= 1035 mm; Q; = 34,10 KH;
M;=5115,0 KHmM. 3pech cuny Q; pa3nokum Ha co-
CTaBNAKOLINE KACATENBHYIO H HOPMAJIBHYIO KO [IBY:
Qs Q;-cosa=341-cos75° = 8,825 KH;
O3 — Q;- sino = 34,1- sin75° = 32,94 KH.
n 3TH NMPOEKUHN BBI3BIBAKIT, COOTBETCTBEHHO, Ka-
Puc. 11.4. Kocoii 1os caTejbHble W HOpMalbHble HanpsskeHusi. MomeHT B
i ero Harpyskn  TUIOCKOCTH LUBA BBI3bIBACT KACATEAbHbIC HAMPSKEHUA.

e\ |
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Hanee ans pacyéToB HANPAKEHUW B YYACTKaX LUBa HEOOXOAMMO 3aAaThCs pas-
MEpPaMH ero ceueHuA. JmuHbl yYacTKOB W3BECTHBI, 4 KATET BA O0YCIOBIEH NPAME-
HSIEMbIM CBAPOYHbIM 3j1eKTpoaom (tadn. 11.1).

Hasnauaem snektpoa D42, KaTeT LIBa HE AOMKEH MPEBbILIATL HAMMEHbLLUEH
TOJILIMHBI CBAPHBAEMBIX JAeTanei, B HallleM ciyuae jig yrojka N2/ () k= 8 mMMm.

TLiowaow pacuémnoco cevenust wiea pasia A; = f-k-Lyn, rae B — 44CN0 yyacT-
KOB, B HaIllIEM Cydae # = 2, T.K. TPUBAPEHO /1Ba YTONKa, f — KO3(ppuaneHT rmyOnAbI
NpOMJIaBJIEHHs MaTepuana:

P =0,7 ana pyyHoil cBapky U aBTOMAaTHUECKOH 32 MHOTO NPOX0J0B;
f = 0.8 ana nonyaBTOMaTHYECKOH CBAPKH B IBA W TPH MPOXOJa;

P =09 nna apTOMaTUUECKOH CBApKH B JIBA H TPU NMPOX0.a;

p=1,1 ana aBTOMaTMUECKOR CBAPKU B OAMH MPOXOA.

[lpennonaras pyunyro ceapky, npuaumaem f=0.7.

Paccuumeicaes nanpaxcenus 8 yuacmrax ceapioco uied.

JloGogoii wos (puc. 11.2):

HOPMANbHBIE HANPAKEHNA G = @ (f-k-Lyn) = 32,95/(0,7-10-100-2) = 23,54 Mlla;
KacaTeNlbHbie HANPSKEeHNA Ty = My/(Bk-L;*n) = 4942,5/(0,7-10-100%2) = 35.3 MI1a.

Gnanroserii wos (puc. 11.3); KacaTenbHbIE HAMPAKEHHA OT CHIBI Tzp =
= Q)/(fkLyn)=3295/(0,7-10-100-2) = 23,54 MIla; xacaTenbHble HAMPSHKEHUS OT
MOMEHTA Tzyy = Mo/(Bk-L; *n) = 6721,8/(0,7-10-100%2) = 48,01 MIla; cymMmMapHbie
KacaTeNbHBIE HAMPKERNA T= T20+ Tayy =23,54 + 48,01= 71,55 MIla.

Kocoii wo (puc. 11.4). HopManbHble HaNpsKeHUs OT HOPMallbHOH NMPOEKLIUU
CUANbL G309, = O3/ (f-k-Lyn) = 32.94/(0,7 -10-103,52-2) = 21,96 Mlla; kacarenbHble Ha-
NpsOYKEHUST  OT  KacaTenbHOH  npoekumn  cunbl Tz = Qu/(fk-Lyn) =
= 8,825/(0,7-10-103,5-2) = 12,18 MIla; kacarenbHble HaMpsHKEHWUA OT MOMEHTA
Tayr = Ms/(B-k-Ls*n) = 5115,0/(0,7-10-103,5%2) = 34,11 MITa.

Haznauaeanr oonyckaempie HAnpssIcenust CeAPHOCO 16d. ITO ABIAECTCA CYIIECT-
BEHHbIM MOMEHTOM B pacuére cBapHbIX coenuHeHuii. Ilpn craTtuueckoil Harpyske
OHM 33Jal0TCA B J0JIAX OT AOMYCKACMbIX HAMPAXKEHUH OCHOBHOIO METajla COCAM-
HAEMbIX JeTajied Ha pacTsHKeHWe B 3aBHCHMOCTH OT HArpy30K, HCIbITHIBAEMbIX
LLIBOM:

[6]we = [c], Npu cxaTnn wea; [0).u = 0,9[c], Npr pacTsKeHWH WM CABWre WWBA,
[T]we = 0,6[6], npu KpyueHun LiBa.
Tabnwua 11.2

HJonyckaembie Hanpsixenns, MIla
AJH YTAEPOIHCTLIX TOpAMEKATAHHBIX cranen
Mapxka cranu Cm2 | Cm3 | Cmd | Cm3 | Cm6

Craruueckas | 115 [ 125 | 140 | 165 | 195

Ilynecupytowas | 80 | 90 | 95 | 115 | 140
3HakonepemenHas | 60 70 75 50 | 110

Harpyska

HonyckaeMble HANPAKEHUA METaNa AeTaleHd [6,] MOTYT pacCUMThIBATLCA N0
npeaeny TEKYJeCTH.
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Tabnuua 11.3
IIpeaennl TEKY4€CTH KOHCTPYKIUHOHHBIX cTtanaeit, MIla,

(03 cnenMaNBLHOH TepMOooDpaloTKH)
Cranu| 08 | 10 | 15| 20 | 25 | 30 | 35 | 40 | 45 | 30 | 200" 301" | 401" | 501"
cr | 2002101230250 | 280|300 320|340 | 360 | 380 | 280 | 320 | 360 | 400
S Il =3 OR[N FOR O PR P S v | S
. = —~ =
cam| S| SIS |R|R|S|5|5|8|3|3 3|52
—

cr | 4402501350 |400 | 300|330 |350 350|370 |390 410|300 | 750 | 430

Q~< Y = e
SIE|Slsls sl g2 825 8
Cam| Z | S| X[ 2|23 (31218 (32|35
e I I B T B R T = T B I == -

™ =~ ™ i o

or |105011200] 750 | 750 | 850 | 460 | 600 | 700 | 450 | 650 | 360 | 850 | 700 |1100
=~ = o~
c SR N R N RN N N Bl SR SN SR -

Tanb| = o = e < il s o~ = ) =~
2 \%" Sl w | m | e S| | § s E E
cr |1200011400] 216 | 235 | 255 | 275 | 314 | 334 | 275 | 294 | 343 | 491 | 343 | 392

B 3aBucHMOCTH OT yCIOBHIl padOThl U BO3MOKHOH MEPErpy3KH KOHCTPYKLIHH
lo,] =or Ky Kp/ (K5 * Ko),

rae kodpduunent matepuana Ky, = 0,85 nist HuzkonernpopaHusix cranei, Ky, = 0,9
AN ManoyriepoaucTeix cranci; koddduunent ycnoswii padotel Kp = 0,8 nna
Tpancnopta, Kp= 0,9 a1 cTauMoOHAPHBIX KOHCTPYKIHIA, KOIPDUTIHEHT meperpy3ku
K5 nna o6bluHbIX pexumoB skciyatauun Ko =1,1; ana pezepeyapoB ¢ BHYTPpEeHHUM
nasneHuem K =1.2; nna cTpoMTENbHO-I0POKHBIX MALLKMH NPH THKEIOM PEKHME pa-
6ol Ky =1,3...1,5; stpdextunnpiii kod3dpuUHEeHT KOHUEHTpaUUH HanpsxxeHud K
3aBUCHT OT KOHCTPYKI[HH W TEXHOJIOTHH 111BA

TaOnuua 11.4
Ko3ygduuneHT KOHUEHTpAUMH Hanpszkennd K
[ManoyrnepoancrasiHuskoneruposanias

JIEMEHTHL oTAE CTATD
VY nepexoja K CTHIKOBOMY IBY ¢ MeX. 00pabOTKOH 1,2 1,4
To ke Oe3 MmexaHuueckoi 00padoTKH 1,5 1,9
Y nepexona k 1000BOMY LIBY ¢ MEX. 00paDOTKOMH 5 75
M oTHOWenueM karetos 1:1.5 "~
To ke Oe3 MmexaHuueckoi 00padoTKH 2.7 3,3
Y ¢nanrosoro wsa 3.5 4.5
Y pédep KECTKOCTH U nHadparM, NpuBapeHHBIX 15 1.9

J0OOOBBIMH [IBAMH C TUIABHBIMH NEPeXofamMu
VY KOCBIHOK, NPHBAPEHHbIX BCThIK M BTABP 2,7 3,3
To >xe NpH MIaBHBIX (POPMAX KOCBIHOK

M MeXaHH4YeCKOH 00padoTKe 1BOB 1.5 1.9
Y KOCBIHOK, MPHUBAaPEHHBIX BHAXJIECTKY 2,7 3.3
CBapHBIC IBHI
CTBIKOBBIE C NMOJHBIM NPOBAPOM 1,2 1.4
YrAOBbIE H TODOBBIE 2 2,5
({nanrosvie 3.5 4.5

IIpumeuanue. K; = | MOXKHO MPHHAMATE N4 IBA H OCHOBHOTO METATIA MPH aBTOMATHIECKOH CBapKe
UK PYYHON ¢ PCHITCHOACHCKTOCKONMUCH.
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HJormyckaemble HaNPAKEHUA NPH TTIEPEMEHHBIX HATPY3KaX MOJKHO YTOUHHTB YM-
HOKEHHEM CTaTMUECKHUX JOMyCKaeMbIX HanmpsikeHUi Ha KO3 dUIIUEHT

1
(aK_, +b)—(aK_ tb)r’

rA€ ¥ = Opin/Ouax, @.0 — KOdDPUuLMeHThI: Ang yruepoauctoi ctanu ¢ = 0,9; b = 0,3;
ANA AOPOKHO-CTPOUTENBHBIX MALIWH TIPH TSKENBIX YCITOBUSX paboThl MPUHUMAIOT
a=0,6,b5=0,2.

B HaweM cayuae MpUMEHAETCA YLOJOK rOpAYCKaTaHHbIM, paBHONPOUHbIR N2/ (),
[00x10 TOCT 8509-93 w3 crann (Cm3. Harpy3ky npeanonaraeM nyJjabCHPYIOLIEH,
MOCKOIbKY PACTSKH He OyAYyT nepeaaBaTh HA KPEMEKHbIE YIOJKH TONKAFOUINUX YCH-
nui. CrnenoBarenbHo, mo TadnWLEe AOMYCKAEMBIX HAMPSUKEHHH [G,] BBIOHpaem
90 Mna. [TockonbKy IIBbl HE HUCIMBLITHIBAIOT KPYYEHUS, a TOJbKO PACTSKEHHE HIIH
CIBUF, JOMYCKAEMbIE HANPAKEHUA PACCUUTBLIBAEM, KaK [Gu] = 0,9[c,] = 0.9 - 90 =
= 81 Mna. 310 Oombine, 4eM HampsKeHWA B JMOOOM ydacTke mBa (B J0OOBOM:
35,30 Mna; Bo ¢mnanrosom: 71,55 Mna; B kocom: 34,11 Mna).

[IpM 33aaHHBIX HArpy3kax M KOHCTPYKTHBHbIX NapaMeTpax KpenékHbIX KPOH-
IITEHHOB YCIOBHE MPOYHOCTH CBAPHBIX [IBOB BBITIOTHAETCS.

}/:

11.2. PacuéT pe3b00BbIX KPené&KHbIX COeAHHEeHHII,
CTSZKHBIX H AHKEPHBIX 60J1TOB

Hanbonee pacnpocTpaHEHHbIM BHUAOM KPENEXKHBIX ACTaN¢d B TPaHCOOPTHLIX
MAaITHHAX ABIIAIOTCA OOMTHI METPHIECKHE C IIECTUTPAHHOH rofoBKoH (Tadm 11.5,6).

BonThl (BUHTHI) M3rOTaBIMBAIOT PA3HbIX KJIACCOB MPOUYHOCTH, HAMPUMED U3 CTa-
7H 35, Kmace mpovYHOCTH 3.6 (TlepBoe 1nca0, yMHOXeHHOe Ha 100, mokaseiBaeT mpe-
nen npouHocTd 65 = 3500 H/Mm?; nponsseaeuye uncen, ymMHoxkenHoe Ha 10, onpese-
NSET npeaen Tekyuectd or= 300 H/mm?),

[Tpumep yenoBHOro obo3HaueHuA GoTa ¢ HAPYIKHBIM IHAMETPOM METPHUECKOH
pe3bbbl d = 6 MM, anuHoi [ = 20 MM ¢ KPYMHBIM 11arOM Pe3bObl, ¢ MoJieM A0MycKa
8g. knacca npouHocTH 6.6 ¢ nokpeiTHeM 02 (KaAMHUEBOE C XPOMAaTHUPOBAHUEM) TOJI-
WHHONH 9 MKM: hoam M6-8gx20.66.029 'OCT 7798-70,

CraHaapThl MpeayCcMaTpUBAKOT U APYrHe UCMOJHEHHs, B YACTHOCTH ¢ pPe3n0oii
A0 FOJIOBKH, @ TAKKE PA3TUUHbIE BAPUAHTHI UCTIONHEHHI U HEPEKOMEHAYEMbIC 1Ma-
METPBI ¥ JJTHHBI.

[Tpumep obo3HaueHUA OONTA C HAPYXKHBIM AUAMETPOM METPUUECKOH pe3bObl
d =12 MM, C pa3MepoM roaoBku nog kmwou 8 = 18 MM, anunoi [ = 60 MM, ¢ KpyMHbIM
waroMm pe3pdbl, TONIE Aomycka 0g, Khmacca npoyHocTH 5.8, 063 NOKPBITHA:
boam MI12-6gx60.58¢(518) 1'OCT 7803-70.

To ke ¢ pazmepoM noa Kmod 8 = 18 MM, ¢ MENKHUM WaroM pe3sdsl, Mone ao-
nycka 6g, knacca npouHoctd 10.9, u3 crann 40X, ¢ nokpeiTem 01 TOMIMHOR 6 MKM
boim MI12x1,25-6gx60.109.40X.016 I'OCT 7805-70,

Pespba — o ['OCT 24705-81. Coer n nenopes pespder —no ['OCT 10549-80.

Texuuueckue Tpeboranus — nmo 'OCT 1759.0-87.
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Tabnvua 11.5

BoaTel ¢ mecTurpanHoii rososkoii  HopmaabHbie (I'OCT 7787-70),
u ¢ yMenbeHHoi roaoskoii (FOCT 7808-70)

[OCT 7608-70

0 JOCT 7798-70 A
’F ) 1 0
—
1 1 e + S ?__ s J( = i
s [ | 5_ ! ‘
\o—
7 / 0 A Hl o 0 5y
i HopmanbHbie C yMmeHblll. roJIOBKOI / /
A:Hn'mﬁ B H D B 1 H 1 D 2 a
,, ly=1npul <25,
86| 13 |3 | W2 12 | 2 182 | Ba00 |, 9 0y Tep
ly=1npu l <30,
10/8 | 17 7 18,7 | 14 6 154 10...80 Iy=26 npu 1>35
ly=1npu l <30,
12/10| 19 8 209 | 17 7 18,9 | 14...100 Iy=30 ipu 1>35
ly=1npu I <40,
16/14| 24 | 10 | 26,5 | 22 9 | 245 20..120 | ,° 3¢ npu 1>45
. s | s " lpy=1npu I <50,
2016\ 30 | 13 333 27 | 11 302 | 25..150 |, 400 . 7oss
;i R . lhy=1Inpul <60,
24/21 | 36 15 | 39,6 | 32 13 | 358 | 35..150 Iy= 54 ipu 1265

Ipumeuanne. Pazmep / Oparb u3 psga: 8, 10, 12, 14, 16, 20, 25, 30, 35, 40, 45, 50,
55, 60, 65, 70, 75, 80, 90, 100, 120, 130, 140, 150.

Tabnuua 11.6

MarepuaJsl pe3s00BbIX 1eTaJeil 1 HX 1onycKaeMble Hanpsikenus, MIla

[Ipenen | Ilpenen | Ilpenen [lpenen | Ilpenen | Ilpenen
l}:/Ingj)];a HpO?JHﬂE)CTH TeK)BHgCTH, BblEOﬁJ‘lI/l* I\élq%);;a l'lpOI?iHﬂéCT[/l TeK$q§CTM, Bblﬁoitlznw
op or BOCTH, O.zp Op or BOCTH, G.1p
Cm3nl0 340 200 160 30X 800 640 280
20 400 240 170 40X 1000 900 290
35 500 300 180 30X1I'CA 1000 900 300
45 600 360 240 BT16 1200 — 350
[pumeuanne. [1] = 0,407 nns cratuueckoi Harpysku; [t] = (0.2...0,3)oy 1719 NepeMEHHBIX HATPY-
30K: [G.y] = 0.807 nns craneit; [6.,] = (0,4...0.5)c5 1518 4yryHOB

McxXoaHbIMU JaHHBIMK U1 pacuéra pe3bOOBbIX COCJAMHEHHMI ABIISIIOTCS JACHCT-
BYIOII[ME B MeCTaX coeduHeHus Harpy3ku [S]. B pesynbrare pacuéra onpenensercs

JuameTp pe3bObl 60JTa, 0003HAYAEMBI €0 TUIIOpPa3MEpPOM.

B pacuére 00sTOB CHayala HaxXoJAT CUIY, NPUXOAALLYIOCS Ha oJuH O0aT [17].
3aTem Bcé MHOrooOpa3ue KOMIOHOBOK pe3b0OBBIX COCIMHEHUI MOKET ObITh CBeje-

HO K TpEM mpocteiinuM pacuéTHeim cxemaM [44] (puc. 11.5...7).
boaT BcTapiieH B 0TBEpCTUS ¢ 3a30poM (puc. 11.5).

CoenvHeHHe HArpyKeHo NMPoa0abLHONU cuinoi Q. BONT UCTIBITBIBAET pacTAIKEHUE.

YcnoBue MPOYHOCTH Ha pacTsHKeHHUe 3anuineTes B BUae: O .,

40/

Hanpskenus pactsaxeHus B pe3bbe O

pezvd __
pacm "~
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W3 ycnoBua NpoyHOCTU HA PACTSHKCHUE HAXOAUM BHYTPCHHUI AUAMETP Pe3bObl

pesbinl
0 FW/W_) Gonta d"’m"mp z J4Q / (ﬂ- [G]pacm )
r . ' = ’

f— - ——— — Halinennplii BHYTpEHHUI AuaMeTp pe3bObl OK-
t\\\\‘i’/////ﬁ ’ 0 PYTAAIOT A0 OMKalmero OOIbIIEro Mo CTAaHAapTy.
Puc. 11.5. BonT ¢ 3230pom. Bourr ycraHoBJIeH B OTBEPCTHA O€3 3a30Da.

PacTtsikeHue CoenuHeHue HArpysKeHO nonepedyHoin cunoi P.

Bonar paGoraer Ha cpes (puc. 11.6).

mp 2‘7’2’2 BHyTpenHuii quamerp pe3nObl paccUMThIBACTCS

dHAJIOIru4HO Cliydaro C PACTAKCHHACM.

dﬁ'ﬂ}'ﬂﬂ? = J4P /(E[T]Pﬂi?bﬁb,, ) .

cpes

\F77

ITopsiok Ha3HaueHUA HOMEpA (THIIOpa3Mepa Mo

Puc. 11.6. bont Ge3 3a3opa. cTtaHaapty) OoNTa aHAJIOTHYEH MPEIbIIyIIeMy CITy-
Cpes
Yaro.
V5
% Bout ycranoBiieH ¢ 3a3opom (puc. 11.7).
V o = V CoeauHeHHe HATPYKEHO MONEPEUHON CHoi F.
\ch‘/zf [Ipn Tako# yctaHoBKe cuia 3aTskku Oonrta V'

JOJIKHA JIaTh TAKYIO CHITY TPEHUA MEXKAY JCTAIISIMH,
KOTOpas Obl1a Obl OOJIbLLIE MOMNEPEYHON CABUTAOLIEH
cunel F.

BonT paGotaeT Ha pacTshkeHHE, @ OT MOMEHTA 3aTSKKH MCTIBITHIBACT €I U KPY-
YEeHHE, KOTOPOE YUMTHIBAETCS MOBBIIIEHUEM HOpPMaJbHBIX HanpsbkeHuid Ha 30 % (B
1,3 paza).

B pacuérax mpuHUMAIOT 3aBUCHMOCTH TPeOyeMOM CHJIbI 3aTSHKKA OT CABH-
raroreii nmonepednoi cuibl F u koaddunuenta tperus f (oO0brano f= 0,15) cuna 3a-
Tsokka V= 1,2 F/ f. Torna BayTpeHHuii qmuameTp pe3bObl 60aTa

Dy = 46248 [ [012000).

Bo Bcex cnydasix B pacyéTe BBIUMCIAETCS BHYTPEHHHMI AMaMeTp pe3bOsl, a 00o-
3HavaeTcs pe3bda no HapykHOMY auaMmeTpy. PacnpocrpanénHas ommubOka COCTOMT B
TOM, YTO PACCUMTAB, HANIPUMEP, BHYTPCHHUH AuaMeTp pe3bObl Oonta 8 mMm, HazHa-
yaroT 0ot M8, B TO BpemMd Kak cieayeT Ha3zHauuTh OonT M10, uMeromuii HapyKHbBIH
aameTp pe3bObl 10 Mm, a BHYTpEHHUH 8 MM.

KoHueHTpanus HanpsykeHWH BO BMNAJWHAX BUTKOB Pe3bObl YUUTHIBACTCA 3aHM-
JKEHUEM JOTYCKaeMBIX HamnpskeHWHd pe3nObl Ha 40% 10 CpaBHEHHWIO C COOTBETCT-
BYIOIIMMH JIONYCKAEMbIMH HAIPSHKEHUSIMUA MaTepUalia.

[Ipu mpoeKkTupoBaHUM PEAYKTOPOB M MOAOOHBIX MEXaHU3MOB HAMOOMBIIYIO OT-
BETCTBEHHOCTD, a 3HAYUT U HaWOONBIINUN WHTEpeC U MPOSKTHPOBIINKA, TIPEICTaB-
JSET PACUET CTSIKHBIX OOJITOB, CTSATMBAKIIMX MEK/IY COOON KPBILIKY WM KapTep Kop-
Tmyca, a Tak)ke OONTHI KPETNTEHHs KPBITIEK MOAMHITHHKOBBIX y3710B (prc. 11.8).

Puc. 11.7. bonaT ¢ 3a30pom.
Cpes u pactsxenue
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Puc. 11.8. bonTe! KpemieHns KpbILIEK

[lenTprpoBaHue conpATraeMbIX AeTajel MPOUCXOaUT 00 mTudTamu (Kopryc),
00 EHTPUPYIONIMM TIOCAIOUHBIM MOACKOM (TOMMMITHUKOBBIE y37bl). [TosToMy m
T€ U Apyrue OONThl  YCTAHOBJIEHBI C 3a30POM M Harpy>kKe€Hbl PAcTATUBAIOILEN CUIION
M KPYTALIMM MOMEHTOM OT 3aTSKKH TA€UHBIM KITFOUOM.

Jlna pacuéra MOYKHO MPUHATH PACTATUBAIONIYIO CHITy 00NTa B 3aBUCUMOCTH OT
panuanbHoil F, u oceBoi F, peakuuii noILUNHUKOB:

Q = F,/2 — nyist Ka)a0T0 W3 CTSKHBIX OOJITOB KPBIIIKK KOPITyCa;
Q = F,/Z — nna kaxaoro u3 OONTOB KPBIIIKA MOAMIUITHUKOBOTO y37a (£ = 4 mpu
auameTpax kpseimek g0 100 mm, Z = 6 npu auamerpax kpsimek 6oaee 100 mm).

Kpyuenune Oonrta y4uTHIBAE€TCSA MOBBIIIEHUEM HOPMAIbHBIX HANPSKEHWH pac-

Tsokenns Ha 30 % (B 1,3 pasa).

Torna BHyTpeHHUIT muamMeTp pe3bObl ., 2 -J4 13:Q-nl(r-0,),

rae n — ko3pduumeHT 3anaca NpOYHOCTH Pe3bObl HA pacTsKeHUE, M = 3 JUIs yriie-
POAMCTBIX CTAICH U i = 5 1714 JISTUPOBAHHBIX CTAJICH.

BrluucneHHbIli BHYTPEHHHI 1HaMeTp BIaJUH Pe3b0bl OKpyTisieTcs 10 OJu-
JKaimero 6ombiero no tabnuie ctanaapTHeX 0onTos (tadm. 11.5).

[Tomaras, uto kosddunment Tpenus B pessde f= 0,15, Ha3HAUNM MOMEHT 3a-
TsoKkku 6onta M3zyr=0,2 - Q- d, tned— nuamerp Gonra.

[IpoBepounbIii pacuéT Ha MPOYHOCTH BEAETCA MO SKBUBAICHTHBIM HANPKECHHU-
AM TPU COBMECTHOM PACTSIKCHHUH W KPyUYeHWH Goxg = 1,3°Q / S < [o]okp , TOe
S — mrom@aaes onacHoro ceuenus donra S =a dzg,iym,, /4; [o]skp — momyckaeMoe K-
BHBAJICHTHOE HATPSIKEHHE TIPH HEKOHTPOIMUPYEMOii 3aTsKke, H/Mm’:

JuIst OONITOB AMAMETPOM 110 16 MM [c]loxs =(0,2...0,25) or;

Juist GontoB auamerpom ot 16 10 30 MM [o]sxp =(0,25...0,4) or.

B pesynbTaTe pacuéra 10JKHBI ObITh Ha3HAYEHBI: AMaMeTp 0OaTAa U MOMEHT 3a-
Tsokku. Hanpumep: "/[na kpennenus kpwiuiku nOOWUNHUKOB020 V371d npumenums 6
ooamoe M8 ¢ momenmonm samsaxcku 7500 H- vm".

B coBpeMeHHBIX YCIOBHAX TMOKHUX MTPOU3BOACTBEHHBIX W PEMOHTHBIX TEXHOJIO-
ruil TpedyeTcs yactas 3aMeHa M MOJAEpHHU3aLMA 000pyIOBaHUs, i1 3TOr0 Tpedyer-
¢ YacTas TMepeHaNlafka, MOHTaK M JIEMOHTaXK arperaros M y3nos. O0opyaoBaHue
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JUISL 3TOTO YCTAHABJIMBAKOT HA CHELUAIBHBIX (DYHIAMEHTHBIX 00JITaX, KOTOPHIE HA3bI-
BAIOT TAKOKE ankepivimu 601mamu (0T auri.: Anchor — SKopsb).

dyngamenTHbI Oont o ['OCT 24379.1-80 cocTONT W3 IMWIBKH, AHOBI, rack
u apyrux aeranel. [IInunbku U3roTaBIMBaKOT U3 YIAEPOAUCTON ctanu BCm3nc2.

Tabmuma 11.7
Pa3zmepbl aHKkepHbIX 00JTOB PA3JIMYHBIX THIIOB, MM

a) a 0) d B) d

h

\
=
N

N
N\
H

NN

23
G K

C KOHMUYECKHM KOHLIOM (a)

d D / H D, Ilpu mownocmu dsuzamens
M16 26 28 150...200 30...40 0.5...5 KBt
M20 32 34 200...250 40...50 5...40 KBt
M24 39 41 250...300 50...60 40...110 KBt
C KOHHYECKHMM KOHLIOM M PazKUMHOH LaHroH (0)
d D d; d; L ! H Ilpu mougnocmu deuzameis
Milé6 24 22 17 45 36 150 0,5...5 KBt
M20 30 28 21 60 48 200 5...40 KBt
M24 34 34 25 75 60 250 40...110 KBt
C KOHHYECKO# raikoil (B
d D h hy H Hpu mownocmu osuzamens
M16 29 32 28 150...200 0,5...5 KBt
M20 35 40 34 200...250 5...40 KBt
M24 42 48 41 250...300 40...110 KBt
C H30THYTHIM KOHLIOM (I)
d =(M16, M20, M24); L,=8d; L=4d,b=(6..8)d; H=20d.

OTH aHKepHbie OOJThl YCTAaHABIMBAIOT B CKBA)KUHbI, MPOCBEPJIEHHBIE B IMOIY
[exa, WIKM B KOJIOJEL, CMNEeHaIbHO MPEe1yCMOTPEHHBIHN B MOMTY.

11.3. Pacuér coeqrHeHHs C HATATOM.
Ilocaaka koJsieca Ha 0Cb KOJIECHOI Mapbl JIOKOMOTHBA

CoeauHeHMs NETanei ¢ HATACOM IIUPOKO PACHpOCTPAHEHbI B TPAHCTIOPTHOM
MammHocTpoeHHH. O0pa3yroTes 3a CuéT HaTATa, T.€. OTPHIATEIBEHOW Pa3HHIIBI AHa-
METPOB OXBATHIBAIOIIEH A€TaiM (OTBEPCTHSI) M OXBATHIBAEMOM JeTanu (Bana) a0
cOopku. CoeMHEHUA OTHOCAT K HEPa3bEMHBIM, T.K. MOBTOPHAasA cOopka He obecme-
YAT TOH Ke HAIEKHOCTH.

Haubonee THNUYHBIM MPUMEPOM TAKOTO COCIMHCHUS ABJACTCA NOCAAKa Koueca
Ha OCBh KOJIECHOH TIapBl TIOABMYKHOTO COCTABA.

Paccmotpum pacuér takoro coenunenus (puc. 11.9) Ha npumepe conpsixeHus
KOJieca ¢ OChIO BeAyILICH KONECHOR napsl TerioBosa 193 [13, 42].
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Puc. 11.9. Conpsiraemble aetaiu KONECHOH napbl

Camprii TSKETBINH peXUM — TPpOTaHWe cocTasa. [Ipu 3TOM TEeToBO3 pa3BUBAET
TArOBOE YCWIINE Qpnpex = 41600 kI = 407680 H. /luamerp koneca d; = 1050 mm, no-
3TOMY BEAYILME KOAECHBIE MAphl AOKHBEI BEIACPKUBATH BPAAIOMA MOMEHT M yex
= Quyex * (dipa 12) = 407680 - (235/2) = 107016000 Hmm. Tara nepenaéres mwecTsio
PE/IYKTOPAMM, CS10BATEABHO, HA KAXK/10€ KOJAECO NPUXOIMTCA BPALIAIIHIA MOMEHT
Mo/ 12 = 8918000 HmM. Konéenblii neHTp M3rotoBacH u3 cranu 3001, y KoTopol
npenen tekyvectu or= 250 Mlla

Onpeoensem Kozhguyuenm  mpenus B 30HE CONPMHKCHUS BEHUA M CTYMHLBI

(tadn. 11.8). TlockonbKy B paccunTbiBaeMoM conpsbkeHud R, = 1,25, a R,; = 4,0,
OpUHUMAaEM A7 CONpsAXKEHHBLIX cTanbHbIX AeTaned f= 0,10.
Saoaém rosghpuyuenm zanaca cuerennst K =12, 2. Tlpuanmaem K = 2 s

TATOBOIC NNOABMMKHOI'C COCTAaBA.
BriuncnseM MUHUMAaIbHOE KOHTAKTHOE JaBJICHHE Ha COIIpATacMEBIX ITOBEPXHO-

crax geraneit. s nepenaun TpedyeMoro MOMEHTA MTPH JUTHHE TTOCI0UHOTO yUacT-
ka { = 180 MM naBacHUE AOTKHO OBITh PABHO

Piomin = 2K‘M,,_vc,\,/(ﬁrd221) = 2-2-8918000/(0,10-3,14-235%-180) = 10,7 MI]la.
Kos¢hchuyuenm Hyaccona p nns crama = 03,
Mooyiaw yapyeocmu cmanu npuanMaem E; = E;=20-10" Mlla

Tabayma 11.8

KosdpuuneHt TpeHHs 008 UHAHHAPHYECKHX COMPAMKEeHHH ¢ HATATOM

Martcpuan BeicoTa MaTtcpuaa Bricora
N , N Hagsaeuwme. | Kosddupient
OXBATHIBAIOLICH | MUKPOHCPOB- | OXBATHIBACMOH | MHKPOHCPOB-
o > MIla TPEeHHA
ACTAIHU Hocteil, Ry ACTAIH HOCTCH, H»
1..1,25 0,12
5 ' sl N
Craan L...1,2: Ctann 32..4.0 >6 0.10
T 1..1,25 0,08
Uvrvh cepblid 1...1,25 Crans 32,40 >6 0.075
Bponsa 1...1.25 YUyrvH cepriit 1...1.25 — 0.07
Maruuceo-
ANOMHUHHEBHIE — Cramm 30..50 - - 0,03..0.09
CTITABEL
Jlatvue — Craam 3050 — — 0,04.0.1
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Tadmnma 11.9
Meoaynu ynpyroctH u KoIQPHIHEHTHI IHHEHHOr 0
TEMIEPATYPHOrO PACHIMPEHHNA A1 HEKOTOPhIX MATEPHAIOB

T
Marcpua E-10° MIMa o 107 [L°C]
HATPEB OXJIIEHHE
Cranb M CTANBHOC JIMThE 20..21 11 -85
YUvryHHOE TUTBE Gy p < 200 MITa 7.5..105 10 -8
KoBrwi uyTvH 9..15 10 -8
Meap 12.5 16 — 14
bponza onossinnas 8.3 17 — 15
JlaTyHs 8 138 - 16
A TIOMHMHHEBBIE CTUTABEI 6.5..7,5 23 - 18
MaruseBnic CILUTABEL 3.6..47 26 - 21
[TnacTMaccs 0.4.1,6 46...70 -

Botyucisiesmt kooghuyuenmor paouyCog, yauThiBast, UTO OCh HE MMEST OTBEPCTHUS
B ieATpe (r;=0), a Hapgf}KHBIﬁ paguyc CTYMHITH kojieca 3= 350/2 =175 mm

Cr= () — = (117,5°+ 0)/(117,5° - 0) - 0,3 =0.7;

C; = (ri¥trHri—r) + uy= (175" + 117,57)/(175* - 117,5%) - 0,3 = 2,342,

Onpeodeases MUHUMAAbHBIT PACHEMHbIT HAMAS

Auin= Pionindo CYE +Co/E3) = 10,7-235(0,7/20-10"+2,342/20-10") = 38,4 ~ 40 mxm.

Beiuucisierr RONPAGKY 1A 11EPOGIOCHL ROGEPXHOCIECT

Hp~12(R,tR,) =12(125+4.0)=51 = 6 MKM.

Briyucasiem nonpasky #a pasHocme mevnepamyp. Koneco npu cbopke Harpe-
BatoT 10 &,y = 200 °C, a ocb He Harpesaetes (&,; = 20 °C). Koadduunentsl Temnepa-
TYPHOIO JINHEHHOrO PACILIMPEHHs /1151 CTANSH NPy HArpese npumem oy = o= 11-10"°
[1/°C]. Torma nompaBka Ha Ppa3HOCTbL TEMICPaTyp t, = (Odpr — Oabp2)dy —
=(11-10°-200—11-107°-20) - 235 = 0,04653 MM = 47 MKM.

MunumareHuiil maOIuyHsIl Hamse ¢ YUETOM BCeX TEXHOJIOTHUECKHX (DaKTOPOB
paBcH Armin = Amin+ g+ ;= 40+ 6+ 47 = 93 Mmrm.

Hasnawaem nocaory B cucreme orBepetwsi (tadm. 11.10). Jlns mocagouHOoro
auavetpa 235 mum: @235P9/p6 ¢ nonem gomnycka Bana pPé (15, ) M MOIEM AOMYCKa
orsepcThs P9 (,165_5“). Takas rmocajka odecieduT HATAT B JIHANIA30HE OT MHUHUMAJIb-
HOTO A iy = 50 + 50 = 100 mxM  ( Oomblie, ueM Ay, = 93 MKM) 10 MaKCHMAaIbHO-
10 A yax =79 + 165 = 244 mkM.

liposepsier npounocmv COCAMHCHMS MPH KOHTAKTHOM JAARJICHUM, COOTBETCT-
BYIOIIIEM MAKCHMAJILHOMY HATSTY

Pranax = Plmin A yax ! A min = 1077244/93 =28,1 MIlla.

Beiuticastiear akGUBAICHIHbIC HANPSINCEHSL JUTS OMACHBIX TOUEK TOCAJ0YHOH 110-
BEPXHOCTH CTYNMHIBI KOJeca

Ooe = Dhamax 203 /(r5°= 1) = 28,1:2-175%/(175°=117,5%) = 102,3 MITa.

Koopdpuyuenm sanaca nposniocmiu Repyn — O1/0e — 250/102.3 = 2,44,

[IpouHOCTE OCH HE TIpOBEPSETCs, TTOCKOIBKY B €€ IIEHTPe OTBEPCTHIT HET.

Takum o0pasom, MOKEM CJ/IeJIaTh 3AKIOUEHUE O J0CTATOYHON MPOYHOCTH CO-
CAMHCHUS.

B kagecTBe HOMONHWUTETBLHOTO TIPpUMEpa PacCMOTPHUM pacuéT TMOCaIKH BeHLA
(puc. 11.10) Ha yyryHHYIO CTYTHMITY YEPBAYHOTO KOJECA PEAYKTOPA MEXAHHW3Ma T1e-
PEMCUICHUA NAKETOR MyTU MOTOPHOM mnatdopmbl MIL/] [26, 33].
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- f=60mM =3 Benen  BbIIONHEH W3 OpOH3bI
KB”EEB bpAK3/, ommmeka B 3emimo (or = 200

L/Epﬁﬂ'ﬂfﬂe Mlla, Tadn. 3.2); cTynuua U3 ceporo 4yry-
' Mﬂﬂ__i Ha Y15 (oypp = 118 Mlla;, u = 0,25).
CoOopka 0¢3 HarpeBa HANPECCOBKOM.
MoiHocTs, TiepenaBaeMas UepBAU-
HbiM kKotecom N; = 12 kBT v gacrora ero
ppawenua #; = 50 o6/mun. Heodxoaumo
TIPOBEPUTH MPOYHOCTEH COEIWHEHHUA, T.€. He
BBI30BET JIW 3QJIAHHAsl HArpys3ka npoBopa-
YMBAHUEC BCHIA HA CTYMHULIC.
Haxooum  epawyarowgutt  MoMeHm Ha
Koaece
M, = 30N,/ (mn;) = 30-12:107/(3,14
50y =2,3-10° Hwm.
Kosghghuyuenm mpenus 6 3ome co-
npscenuss BeHUa U crymuilbl (tadbn. 11.8)
BEIOUpaem st Gpon3er 1o uyryny f=0,07.
Hpunusmaenm koothhuyuenm sanaca cyenienus K =1,2 ans 3a1aHHON HATPY 3K,
MunumaneHoe KOHMAaKmuoe oasiextie Ha COTPATAEMBIX TOBEPXHOCTAX AeTanei
TIPH JUTHHE Tiocaaouroro yuactka [ = 50 mm juis nepegauv TpedyeMoro MOMeHTa
JOJIKHO OBITh
Piomin = 2K-M,/ (fedy’D) =2 -1,2 2,3 -10° -107 / (0,07 -3,14 - 2007 -50) = 12,5 MIla.
Mooyau ynpyeocmu st YYTYHHOW CTYTHITBI M U5 OPOH30BOI0 BEHIA TIPHUHH-
MaeM E; = Eyy, = 10°10" WMm®; E; = Egpon — 8.5 *10" MITa.
Koagppuyuenm Iyaccona p nna uyryHa = 0,25; ansg OpoH3sl ¥ matyHd = 0,32
Boruicasies koaghehuynenmet paouycog
Cr= (i) — pur = (1007 + 22,55/ 100° - 22,5%) - 0,25 = 0,86;
Cy= (ri+r ) (ri—r) + uy= (125° + 100%Y( 125 = 100%) - 0,3 = 4,88.
Onpeoeisiem MuuMaivblvbii pacyémuviit Hamste
Aomin = Piminth(CE7 + Co/E) = 12,5-200(0,86/10-10"+4 88/8.5-10%) = 165 Mkm.
Briuucasier nonpasky Ha HepogHOCH s NOGEPXHOCHET
up~ 1, 2(RatRy) = 1,2(1,25+1,25) = 3 mkm.
Honpaesra Ha paznocme memnepamyp #,= 0, T.K. Ipu cOOpKe Koleca BCE TEM-
nepaTypsl OJIHHAKOBHI,
Murnusiaaviviti maOauynvlii 1amse BBIMACIACM C YUETOM MOMPABOK
A]‘m,',, :Am,',,+ Hpt Hy= 165+ 3+ 0 =168 MmKmM.

Hasnauaem mnocajky B cucreme orseperust (tadn. 11.10). Jins nocajaounoro
arametpa 200 mM: D200F8/s6 ¢ moneM Jonycka Bajia s6 (+122+15]) U TIOJIEM AOTYCKa
otBepetua F8 (112 7). Takas nocaaxa o0CCneUMT HATAT B AMANA30LE OT MAHMMAb-
HOTO Apin = 122 + 50 = 172 MM ( > Appin = 168 MKM) o0 MaKCHMAaIbHOTO
A g = 151 +122 =273 mkm.

KourtaktHoe napncHuc, COOTBGTCTByIOLL[ee MaKCUMAJIbHOMY HATATY
Phnax :pkmm X /Aimm 12 5 -273/168 =20 3' MITa.

Zry=250

&:?::

Puc. 11. 10 Ilocanka BeHua
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QKQIJHG.,TBHWHMG HANPHANCERUAH T OTTACHBIX TOYCK HOCE],Z[O‘IHOﬁ TTIOBCPXHOCTH
BEHLEA KOJICCA Oy = Prmax 273 /(rs— 12°) =20,31-2:125%/(125%-100%) = 112,6 MTTa.

Koaghpuyuenm 3anaca npounocmi RHeepya = O /G — 200/112,6 = 1,78. 3pech
IPOBEPACTCA HA [IPOYHOCTb HE TOIIBKO BEHEL, HO TAKKE U CTYIHMLA, [IOCKOIbKY B €€
LHEHTPE UMECTCHA TIOCATOYHOE OTBEPCTHE. H.HH OTTACHBIX TOYCK CTYITHIEI COOTBETCT-
BCHHO

Ols = VDhmar 2117 — 177) = 0,25:20,31-2-100%/(1007-22,5%) = 11,65 MITa.
Rempmunn = OIrap /Gog = 118/11,65 = 10,13,

Taxkum OGp&SOM, MOMKCM CACTATh 3dKIHUCHHC O I[OCTaTOIIHOﬁ TIPOYHOCTH CO-
S/AMHEHHKS .

Huske mpuBeaeHbl TaOMULBI, HEOOXOIUMBIE TSI PacuéTa HATATOB WIIH 3a30POB,
BO3HUKAOTTHX ITPHU HauOoIee 4acTo TIPUMCHIICMEIX IMTOCA/IKaxX,

Tabauga L1.10

Hpe,ﬂeﬂbﬂble OTKJIOHCHHA, MKM H II0JIA JONYCKOB I HATHAYCHHSA MOCATOK

+400 1
*mo _ h7 hs h9 all
=200 1 f7 ' ;

&;gg_ GA1F PasfuHsix noned oonyckob

H“i;‘if“‘"’ g6 | p6|js6 | k6 | n6 | p6 | r6 | s6 | f7 | 07 | e8 | b8 | d9 | h9 |d11|hi}
[ 3 -2 0 |35 +6 | +10 [+12|+16 | +20 | =6 O |—-14|] 0 [-20] O |=20| O
8| -6|-35| 0 +4 | +6 | +H10 |+l |16 |10 |28 |14 | 45| 25|80 | —60
3 6 =4 0 |+0 49 | +16 |20 |23 (27|10 O (=20 0 | =30 O (=30 O
=12 8 |-4,0| +1 | +8 |+12 | +15|+19 |22 |12 |38 |—18 | —60 |30 |—103 -75

6 10 =5 0 |+4.5(+10 +19 +2£_I +28 | 32 | —13 U_ =251 0 |40 O —407 ()7
14| 9|45+ [ +10 |15 | +H19 | +23 | 28| 15|47 | 22|76 -36|—-130[ 50
10 14 =6 | 0 |55 +12|+23 |20 | +34 [+39|—-16| O (=32 0 |50 O (=50 O
=17 |-11|-55] +1 [+12 | +18 | +23 | +28 | 34| 18|59 |27 |93 |43 |-160|-110
1418 =6 | 0 |+3,5]+12 +23 291 +34 |39 |16 0 |32 0 |=30| O |-530| 0
=17 |-11|-5,5( +1 [+H12 [+18 | +23 | +28 [ 34 |18 | -39 |27 |93 | 43 |-160|-110
18 24 —7 0 +6,:E +15 +2§_§ +35 | +41 +4f_§ =201 0 |40 0 |65 (_) 651 0
" =“20|-13|-6,5 2 |15 |22 |28 | 35 |41 |21 | =73 |33 |- 117|352 |-195| —13
24 30 77_ 0 |+6,5(+15|+28 [+35|+41 |48 |20 0 [—40| 0O |65 (_) —65] 0
—20|-13|-6,5| +2 | +15 | +22 | +28 | +35 | 4L |21 |73 |33 |-117| =32 |-L93| -13
30, 40 —9_ 0 | +8.0 | +18 | +33 [+42 | +30 | +39 | -25 ()_ =501 0 |80 O [-80| O
R =25|-16|-8.0 2 [+17 [+26 | +34 | +43 [ =50 | =25 | -89 | =39 |—142| —62 |-240|-160
40,50 —9_ 0 |+8,0(+18 +33 +42 | +30 | +39 | 25 0_ =50 0 | =80 O |—-80 _()
—25|-16|-8,0 +2 |+17 | +26 | +34 | +43 | 50| 25| -89 | 39 [-142| —62 |-240{—160
5065 =10 O |+9.5+21|+39 [+5]1 | +60 +z’2 =30 0 |=60 O |-100{ O |-100] ©
=29 |-19|-95 | +2 [+20 [+32 | +41 | +33 [ =60 | =30 [-106| =46 |=174| =74 |-290|-190
65 80 =10 0 |+953|+21 +39 +31 | +60 +'f'2 =30 0 |-60| 0 |-100{ O |—100] ©
=290(1-19|-95 +2 | +20 | +32 | +41 | 53 | =60 | -30 |- 106| —46 |1 74| =74 |-290|—190

R0 100 =12 O 1101425 +45 |59 | +T73 | +93 |36 O |72 0 (120 O |-120( 0O
; =34 (221101 +3 [+23 |+37|+31 |+71 | =71 |35 -126|—54 |-207| —87 —340[-220

100120 =12 0 H1101+25|+45 |+59|+73|+93 | 36| O (=72 O |-120[ O 120 O
B =34 |22-11.0{ 3 [+23 |+37|+531 [+71 |71 |35 —126|—534 -207| —87 (340220

120140 =14 0 125/ +28 [ +52 |+68 |+88F+117—43| O (85| O |-145] O 145 0O
h =39|-25H12.5] +3 |+27 | +43 | +63 | +92 | —83 | —40 148 —63 245100395250
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Ipooouxcenue mabauywr 11.10

ﬂ”jﬂ“";m g6 | p6 | js6 | k6 6 | p6 | r6 | s6 | 7 | h7 | e8 | B8 | a9 | ho |di1 |hil
40160 | 7141 0 Fr123[+28 452 +68] 00 [+125[—43[ 0 [-85] 0 -145[ 0 |-145] ©
—39 |-25112.5] +3 | +27 |+43|+65 [+100]|—83 | 40 |-148| —63 |-245[-100-395[-250
l60_ 180 | 141 0 fr12s[vasTaszlres| 03 [r133[ 43| 0 [-85] 0 |-145] 0 [-145 ©
—39|-25-12,5] +3 | +27 | +43 | +68 [F108] 83 |40 |-148| —63 [-245[-100-395}-250
120 200 | 15| 0 [F14.5[+33]+60[+79|-106+1511=50] 0 |-100] 0 170 0 |-170] ©
- —44 | -291-14.5] +4 | +31 | +50]|+77 p122]-96 | 46 |-172| —72 |-285[-115-460[-290
200,205 | 15] 0 [114.5(133 1460 1791091159 50[ 0 [-100[ O [-170f 0 |-170] ©
S |44 -29114.5) +4 | +31|+50|+80 [£130[ =96 |46 |-172| =72 [-2851-1151-460-290
595 5o | 15| O [F145[433 1460 [+79[113[+169 50 0 |-100f 0 [F170] 0 170 O
" —44|-291-14,5) +4 |+31|+50|+84 [+140|-96 | —46 |-172| —72 [-285[-115-460-290
550 250 | 17| @ [F16.0[+36]+66 | +88]126(+1901 56| 0 |-110( O [-190] 0 [-190| O
" —49|-321-16,0] +4 | +34 |+56|+94 p1581-108|—52 |-191| —81 |-320[-130-510}-320
520 315 | 17| @ [F16.0[+36+66 |+88 [+130+202| =56 | 0 |-110( O [-190] 0 [-190| O
" —49|-321-16,0 +4 | +34 |+56|+98 [+170[-108{—52 |-191| ~81 [-320-130-5101-320
215 355 | ~18] O [F18,0[+40 +73[+98 |- 144f226| 62| 0 [-125] 0 210 0 [-210] O
- —54|-361-18,0] +4 | +37 | +62 [+ 10811901119 —57 |-214| —89 |-350[-140-570[-360
355 a00 | 18] O [118.0[140] 173 [+081115011244]62[ 0 [-125] 0 [210f 0 |-210] ©
=54 |-361-18,0| +4 |+37 [+62 |- 11412081119 —57 |-214| -89 |-350/-140-570-360
400450 | 20| © [F20.0[+451+80 fr108160(+272| 68| 0 |-135| — [-230] 0 [-230] O
" —60 |—401-20,0] +5 | +40 |+68 [+126[+232/-131| 63 |-232| -97 [-385[-155-630-400
450 500 | 20| @ [F20,0[+451+80 108172142921 68| 0 |-135| — [-230] 0 [-230] O
" —60 |—40-20,0] +5 | +40 |+68 |+132+2521-131|—63 |-232| —97 [-385[-155-630-400
j;;gg# [lpedesnbrsie OMKAOHEHUS Ombepcmu
+10001 OfF DALY NOMEL GONYCKOD
+8001
+6000 D 1111 mm
+400
+ 2001
o I TN
-200
le;\;{ei“p, HY | Js9| N9 | P9 |DIO\HII|HI2 | HI4 | HI6
3 +25[+12| —4 | =6 | +60 [+60 [+100] +250 [ +600
0 |-12{-29|-31[+20] 0 [ 0 | 0 | ©
3 6 +30 +l::» O |12 [+78 | +75 [+120] +300 | +730
0 |-15]-30|-42][+30] 0 | 0| 0o | 0
6 10 +36|+18| O —%5 +098 | +90 [+130]| +360 | +900
0 |-18]-36|-51|+40] 0 | 0| 0 | 0
+43|+21 O [-18 [+120[+110[+180| +430
10...18 0 |-21]-43|61|+50| 0 | 0 | o [!11
+32[+26] 0 |—22 [+149[+130[+210] +520
18..30 0 |-26| 52| -74|+65]| 0 | 0 | o [P
< : +62|+31| 0 | =26 [+180|+160|+250( +620
30...30 0 |=12[-18[-33|-42|-64| 0 | +30| O |-31|-62[-88|+80| 0 0 0 +1600
5o go |130[F13] 19 [ o] 2] 30 ra6| 1134 +74[+37[ 0 |-32[1220[+190[+300[ 740 [, 0o
0 |-15|-21|-39|-51|-76| 0 | +60 | 0 |-37|-74|-106|+100] 0 | 0 | ©
+35|+17(+10(=10] =24 | =36 [+34|+1539|+87[+43| 0 |=37 |+260|+220[+350[ +870
80..120 0 |=17|-25(-43[-39 |90 0 | +72| O |-43|-87|-124|+120| O 0 0 +2200
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[Ipoooixcenue madauywsr 11,10

Jwavetp.| o\ 5o\ kr | vzl 7 | s (s 19 |19l so| No | po | Do minlmiz| i | 1is

MM
120,130 +40|+20|+12|—12[ 28 | =43 +63|+185|+10+50| 0 |—43 [+305+250400[+100|+250
B 0 |-20]-28|352| 68 -106/ 0 | +85| 0 |-50[-100-143[+145 0 | O 0 0
+46|+23|+13|—14| 33 | 50 =72 +215|+11+57| 0 | =50 [+355+290H460[+115|+290
0 |[-23|-33|-60[—79-122) 0 +100] 50 |-57[-113|-165[+170, O | O 0 0
+52|+26(+16|-14| —36 | —56 [+81+240(+13(+65| O |56 [+400+3200-520 +130(+320
0 |-26|-36/-066] 88 -137 0 +110] 0 |-65[-130-186[+190] O | O 0 0
57| H28(+17|-16| —41 | —62 [+89+265(+14(+70| O |62 [+440+360-570 +140(+360
0 |-28]—40-73] 98 -151 0 +125] O |—70[-140-202+210] O | O 0 0
+O3|+31(+18|—17| —45 | —68 [+97+290(+15(+77| 0O |68 [+480 400630 +155 | +400
0 |-31|-45|-80[-108-165| 0 |+135] 50 |-77(-153|-223+230 O | O 0 0

180..250

250..315

315..400

400..500

[Ipu Ha3HAYCHHUU MOCAAOK CACAYET NPECONnOYUMAMb ROCAOKH 6 CUCIEME OMGep-
cmust. 310 00VCITOBIIEHO TeM, UTO MOCAA0UHBIE YIACTKH BaJIOB Jierue AopalaTeiBaTh
JI0 HYKHOrO pazmepa. [locajku B CUCTEME Bajia HA3HAYAKTCA MO0 VIS JJIMHHBIX
[MagKUX BAJIOB, HA KOTOPHIX YCTAHOBJICHO HECKOIBKO KOMEC C pa3HbIMM HaTAra-
MH/3a30paMu JTHOO T YCTAaHOBKH HAPYKHBIX KOJIETl MOAMMITHUKOB B KOPTIYC, TIO-
CKOJIbKY KOJIbLIA HOJUMITHUKOB HE 00PadaThIBAKOTCA.

11.4. Pacuér mumoHOUYHbIX COeHHEHHI

[lockonbky OpH3MaTHYECCKas M CErMECHTHAS IUMOHKH MEPCAaloT BpallarOLKii
MOMEHT MEX/1y BaJIOM U KOJECOM, BOCHPHHUMAS €0 UePe3 KOHTAKTHLIC YCHJIMS HA
CBOUX OOKOBBIX MOBEPXHOCTAX, TC OCHOBHOI MPOCKTAPOBOYHBINA pacy¢T MPOBOINTCA
M0 KOHTAKTHBIM HATIPSXKEHHSIM CMATHS, & TTPOBEPOYHBIA PaCUET 1O HAMPSHKEHUAM
Cpe3a B CPEJHEM CEUECHUM HIMOHKH,

[lo guametpy Bana (tadbn. 11.11) BerGuparot oany w3 crangapta (I'OCT 233060-
78) MpHU3MATHUECKYIO TOHKY (b<f1, MM).

3areM M3 YCIAOBHS OPOUHOCTH OOKOBBIX NOBEPXHOCTEH HA CMSTHE HAXOAT Pa-
Oouyro amuHy mnoHku: I = 4k My 10°/[(h—t;) d [6)essm], ToC Moo — DEpEnA-
BaeMBIH Bpammaronuii MOMeHT, d — TuamMeTp Baia, ¢; — 3arnyOJeHne TIMOHKY B Ba,
ki — k03(pULIMCHT BHELIHEH MMHAMUYECKOW Harpy3ku (tadn. 11.12),

JAMHY [IMOHKHA BLIOUPAIOT U3 HOPMAJIBHOTO pAaa, HO HE MCHEe pacuETHOM.

[puHsTas WNOHKA MPOBEPAETCH HA CPE3.  Tepes = 2 Myupun/ (d-01) < [T] cpes-

Marepuanbl NPU3MATHUYCCKUX WNOHOK — Cm 6, 45, AN KOTOPhIX MOXKHO NPH-
HATH |Gy = 100 MIla npu cniokoiinoii narpyske, 75 Mlla npu konedaHusIX HArpy3-
ki 1 50 MIla npu yhapHoi Harpyske. IIpd BO3MOXHOCTH NEPEMELICHHUS CTYMHILbI 110
BaNy [G]ewsr = 25 Mna. JlonyckaeMele KacaTeNbHbIE HANPSHKEHUA CPe3a HAXOAT, Kak
[T] Cpes ~ 076 [G]C-l\lbl'l"

[Ipn HEBBINOJIHEHUM YCJIOBMH [POYHOCTH YBEJIMYMBAOT Palouyrd JUIMHY
WMOHKH JTUOO MPUHUMAIOT IIMOHKY OOBIIErO CeYeHU.
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Tadmmma 11.11

Pasmepsl # nIpe/ie/IbHbIC OTKJIOHEHHS NMPH3MATHICCKHX IMOHOK H na3zos, ['OCT 23360-78

£ b 3 8
SN “ o E:‘ N — B b (49) 5 (J59) S —/:/ g
' | = 0 < “~ A I ) 7
NG i
I L o o] -|3' ‘f‘ e ,iiﬁ__ ‘::\
ol © 5 . o
llaz Hopelaw @pe3ecd
guokobod narsueBold A s / -
.k \\A ™ . | T T 5
I noHo4nsId nas3
Baa llinonxka [upuna I'mybuna Rt
L X @ 5 g o E'S:
» § 5 JCoemnnenne | Coequnenne = “ 2 T
o a2 cBoOOHOE | HOpMATLHOE | 2 o = T E
d b h | L 5§z = F 2 | E| =g
wolonit| ni4 € B E 3 3 | g =
3 Banu as = 3]
Ban [Brynka| Bax Brynka BTV na]
min{max | (H9) |(D10)| (N9) | (JS9) (%9) min “:(a
6.8 22 =0,020,060-0,004] - .. -[-0.06 [1.2[ [L.0
8.10 3|3 _ 0,16(0,25| 50 [+0,020]-0,029 """ 71-0,031|1.8) = |14 — |0,08{0,16
& e =
12..17/ 5| 5 10...56 0 Lo.030l0.030 0015 1 aaa3-0 T3
17..22/ 6 |6 14...70 [0,25(0,40 ’ ’ T35 P8l [0,16]0.25
22.30/ 87 18...90 +0,03[+0.098] 0 0,015 A
30..38/10|8  R2..110 60 1-0.0401-0.036"18 o 042 ;1,8 ;g
38..44/12|8  [28..140 2o ha
44..50/149  [36...16010.4 0.6 0,040,012 0 | .. -0.018[°0  [5 [0.25/0.40
50...58/16(10  [45..180 30 £0,0501-0.043 10,061 [
58..65/18[11  [50...200 70 Sl S
65..75|,0112 156...220 75 < 19 T
ipelpy h g2t 0050149 0 | 00229.0 5.4
9e 111257 of==0.60.8| 20 [£0,065-0,0527 0,074 9,00 5.4 |04]|06
o 2816 2[80..320 10/ 6.4
- 11 [7.4
110..130[32]18  [90...360
130..150/36[20 3.4
T it P PP aor v (RS LT o LA T P
170.200/45|25  [110..430] | ’ ’ 13 (o, T
200.230[50]|28  [125..500 15/ S| &
32 [140..500 17/ < 41|
230..260| 56 +0,07 +0,220 -0,032[20] |24
260.200 63132 [160.500] 10 %0 40 koo © [F9037.0106/20] |12 |12] 10
4

IMpumevanne. Hopmaneuelil pag anud wnoHok, L, mu: 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, 200, 220, 250, 280, 320, 360, 400, 450, 500.
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Tadmuua 11.12

Koy puuuent BHelHe i {HHAMHYECKOH HArpY3KH, ki, [OCT 21354-87

Pexxrmv paboTsr
JlBurarcan I 3 3 1
DICKTPOABUIATEb 1,00 1.25 1,50 1.75
["MapaBIMeCKHid TBUTATET 1,10 1,35 1,60 1,85
JlBuraTens BHVTPEHHETO CTOPaHHS 1,25 1,50 1,75 >2.00
O groummunapossii J1BC 1,50 1,75 2,00 >225

1 — paBHOMepHO padoTariumue KOHBEHEPSI, TErKUC NOABEMHUKH, BEHTHISITOP b

2 — HEPABHOMEPHO PabOTAKIINE KOHBEHEPH!, IEMKME MOIbEMHUKH, BEHTWIATOPbL, POTALIMOHHBIC
M TUIACTHHYATBIC TPAHCIOPTEPHI, INCCTCPEHUATHIC M POTALMOHHBIC HACOCHI, [TIABHBIC ITPHBOIBI
CTAHKOB, TOKENBIE TIOTHEMHUKH, KPAHOBBIE MEXAHHM3MBL, TIPOMBIIUICHHBIE W Py IHWIHBIEC BEHTHIA-
TOPBL, TOPLIHCBBIC MHOTOLMIMHIAPOBIC HACOCHL, CTAHBI XOJI0IHOH ITPOKATKH

3 — MCLUAJKKM A5l PS3MHBI M IUIACTMACC, JIETKKMC LIAPOBBIC MCIbHULBL, ACPCBOOOPadaTHIBAOILIMC
CTAHKH, OTHOLIMTHH/IPOBLIEC TIOPIIHEBEIE HACOCH

4 — 3KCKABATOPHI, YEPMATIKH, THKEIBIC IIAPOBLIC METLHULBL, Apo0unkH, OVpoBbie MaluMHbL, Opu-
KCTHPOBOUHBIC Ppecehbl, CTaHbl ropsuci NMPOKATKHM.

CerMeHTHBIE IIMOHKH PACCYUTHIBAIOTCS 110 aHAJIOTHYHBIM MpHHITUAAM [8].

11.5. Pacuér minueBoro coenHeHHs. XBOCTOBHK MEPBHYHOI0 BAJIA
0CeBOro peayKTopa Xoa0BoH Tee:xkku miargopvnr MILI,
kpanoB YK/I-12,5 m IIK/1-25

[Imaaer HapgKHEe IMMOHOK, 0OCOOCHHO MPH MEPEMEHHBIX HArpy3Kax, TOYHEE
LEHTPUPYIOT AETAH, 00JIEr4aroT MPOAOJBHBIE TIepeMelIeHus AeTajaed Ha Bany. Kak
[0 BHEITHEMY BHIy, TaK H MO JAHAMHYECKHM YCIOBHAM Pa0OThHI ILIHIEBOE COEIH-
HEHUE MOKHO CHUMTATh MHOTOIITIOHOYHBIM coeuHeHueM |1, 8, 9].

CMATHE M U3HOC CBA3AaHBI ¢ OHAM MApPaMeTPOM — KOHTAKTHBIM HATpPSIKEHUEM
(naBleHWEM) G.,. ITO TO3BOJSET PACCYMTHIBATH ILTUILI MO 0000IMEHHOMY KpHTE-
PHIO OJHOBPEMEHHO HAa CMATHE W KOHTAKTHBHIM M3HOC. BeIOpaHHOE cTaHmapTHOE Co-
€IMHEHUE TIPOBEPSIOT HA CMATHE Cew =8 Mypuy ! (Z -l 1-dp) <[C]en,
rae Z — uvciio uuinos, i — pabovas BeicoTa munos, [ — padodvas JIHMHA HUTHIOB,
d, — cpeIHUH AMAMETP HITULEBOTO COEIMHEHMS.

Hawnbonpimee pacnpocTpaHeHHe TONYYHITH TPsiMoOounbIe numuibl (Tadm. 11.13).

Tabnuua 11.13
Pasmeps! npamodounsix nutauos, 'OCT 1139-80, mm

Tt [ e
I T p Menoawenue A Henannewue B Henganenue &
—am e fx 45° s " 4.5° - fx 45°
N \ 3 e r
| 2 %ﬁ?
. A
- Sx4s ’g.{‘ & 1‘/'@" by 7y
I D b (llz a: f r;
3yOpeB, Z “ HEe MEHee | He MeHee ! He Oonee
Jérkas cepun
23 26 6 | 3,54
6 26 30 6 24,6 3,85 0,3 0,2
28 32 7 26,7 4,03
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IHpooomrucenue mabauyer 11.13

Llncno p D b d;. . f ¥,
3yObeB, £ HE MeHEeE | He MeHee . He Oonee
32 36 6 30.4 2,71
36 40 7 34.5 3.46
8 42 46 8 404 5,03 04 0.3
46 50 9 44 6 5,75
52 58 10 497 4.89
56 62 10 53.6 638
62 68 12 59.8 731
8 72 78 12 69.6 5.45 0.5 0.3
82 88 12 793 8,62
92 98 14 894 10,08
Cpeansgs cepus
16 20 4 14,5 -
18 22 5 16.7 - .
6 21 25 5 19.5 1.95 0.3 0.2
23 28 6 213 1,34
26 32 6 234 1,65 -
6 28 34 7 25,9 1,70 0.4 0.3
32 38 6 294 -
8 36 42 7 33.5 1,02 0,4 0.3
42 48 8 39.5 2.57
46 54 9 427 -
52 60 10 48,7 2.44
8 56 65 10 52,2 2,50 0.5 0.3
62 72 12 57.8 2.40
72 82 12 67.4 -
10 82 92 12 77.1 3.0 0,5 0.5
02 102 14 87,3 4.5
Taxénas cepus
VA d D b d; f r
16 20 2.5 14,1
. 18 23 3, 15.6
10 21 26 3, 18,5 03 0.2
23 29 4.0 2073
26 32 4,0 23.0
28 33 4,0 25.4
10 32 40 5,0 28,0 0.4 0.3
36 45 5,0 313
42 52 6,0 309
10 46 56 7,0 409
52 60 5.0 470
s 56 65 5.0 50.6
62 72 6,0 56,1 0.5 0,5
72 82 7,0 65,9
20 82 92 6,0 75,6
92 102 7,0 85,5
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JUist  BBICOKOHATPY>KEHHBIX MEPE/Jau  HA3HAYAKT
(Tabn.11.14).

3BOJILBCHTHBIC  HIJTHIIBI

Tabnuua 11.14
IBoabLBeHTHLIE WHUeBLIe coeannenns, I'OCT 6033-80, mm

Y ewmpupolarvue noe 3

pr 77

Z

Hewmpupolfiare no D
N S

 INVRRN
SRR

»

[/

g'l?

A AN )
2.

Monynb, m Monaynb, m

D 0,8 125 | 2 3 D 2 | 3 | 5

Yucno mnunos, Z Yucno mannos, Z
10 11 60 28 18
12 13 65 31 20
15 17 70 34 22
17 20 12 75 36 24
20 23 14 80 38 23
25 30 18 85 27 15
30 36 20 90 28 16
35 26 16 95 30 17
40 30 18 100 32 18
45 34 21
50 38 24
55 26 17

JIrs 3BOJBBEHTHBIX NUIAIIOB padoduas BHICOTA MPUHUMACTCS PaBHOH MOAYIIO
npoduns, 3a d;, NTPUHUMAIOT [AEUTEILHBIA HaMETD.

JlomyckaeMbie HanpsKeHWs [G|., HA3HAYAKOT HA OCHOBE OMBITA HKCILUTyaTalnd
noAOOHBIX KOHCTPYKLMN: npu crnokoiHoi Harpyske — 100 MIla, npu noaBu:xHOM
coeaunenun — 40 Mlla, npu nepemennoit narpyske — 20...30 Mlla.

TepmooOpaboTka yBenuuuBaeT nonyckaemele HanpsxxeHusa Ha 40...50 %.

YcnoBable 0003HaUEHHA MPAMOOOYHOTO MITHIIEBOTO COEAMHEHHUS COCTABIISAIOT
13 0003HAUYCHHS MOBEPXHOCTH TeHTpupoBanua D, d win b, uncna mmmios Z, HOMH-
HaTbHBIX pa3mepoB d x D (a Taxke 0003HAUEHUs MOJEH JAONYCKOB MO LEHTPUPYIO-
LIeMy JUaMETpy U 1o OOKOBBIM cTOpoHaM 3yObeB). Hanpumep, D 8 < 36 H7/g6 < 40
03HA4YaeT BOCHMHUIILTHIIEBOE COETMHEHHE C IEHTPUPOBAHHEM [0 HAPYKHOMY AHa-
MeTpy ¢ pasmepamu d = 36 u D = 40 vm ¥ IOCAAKON MO LICHTPUPYIOLIEMY AHAMETPY
H7/g6.

PaccmoTtpum BEIOOP W pacuéT NUTMITOB HA TPUMEPE XBOCTOBUKA MEPBUYHOTO Ba-
Jla OCEBOT0 PeayKTOpa XOA0BOM Tenexkku (puc. 11.11), npuMeHsaeMoil Ha MOTOPHOM
mnardopme MI1/)[, yknanoudom kpane VK/[-12,5 m morpy3ounom kpane [I1K/[-25
[33].

Ha BX0/1HOM XBOCTOBHKE MEPBUYHOIO Bajla HEOOXOIMMO MPEAYCMOTPETh LILTH-
IIbl, HA KOTOPbIE OyIeT HAacaxeH (hraHer, Bpararonuiics OT TATOBOTO 3JIEKTPOIBUTA-
Tenas MoiHoCThI0 Ny = 43 kBT ¢ uyactotoit Bpamenus n; = 1500 od/Mun. Makcu-
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MaJlbHbId BpaLlAlOLIUid MOMEHT OT ABMUCATENA, HATPYKAKLUK LIJTMUEBOE COCOHUHE-
Hue paseH M; =30N/(n ny) =30 -43000/ (3,14 - 500) = 273,88 =274 Hwm.

Drarey
Unuyebou
xbocmobBux

ory

Puc. 11.11. OceBoii penykTop cO ULTHUEBBIM XBOCTOBHKOM

Mumvaisnviit Ouavemp x60CmMosuKa gaia HaAlAEM, MPEANOaras, YTo XBOCTO-
BHK MEPBHYHOTO Baja, HAXOIACh CHAPYKH OT OMOP BANA, HE HATPYKEH M3rHOArIINM
MOMEHTOM, 3aJaBasA OpU 3TOM MUHUMANBLHBIE JOMYCKAEMbIC KacaTe/IbHbIe HAMpPsKe-
HUA

YuuthiBas TAKENbIE YCIOBHS PAadOTH TPAHCMOPTHBIX MAlUKH, MPUMEM M3 CTaH-
JApTHOrO psaa HOMUHAAbHBIA AHAMETP XBOCTOBHKA C 3anacoM; 60 MM,

[pununaem npsvobounsie wiauys., Ha Bany Takoro amamMerpa MOSKHO BBITION-
HUTh LML cpeaHel cepuu (Tadn. 11.13) ¢ BHyTpeHHUM auametrpom d = 56 MM, Ha-
PY:KHBIM AHAMETPOM D = 65 MM, cpeiHUM AuaMeTpoM d, = 60,5 MM; paboueii BbICO-
TO# it = 9 MM, uHCITO LTHIIOB Z = 8.

Munumaibiioe 3nauenie OONYCKAEMBIX NARpsxceluil CMATHA NPUHUMaeM ans
paboTkl ¢ MEPEMEHHLIMH Harpy3kamu [Gl., = 20 MIlla. M3 ycnoBus npo4yHocTH Ha
CMATHE HAXOAMM MHUHMMAIbHYH) padouyld AAUHY LWIMUEBOrO COSAMHEHUA
byin = 8M/(Z: h - [Cex - dey) = 8:247000/(8:9:20:60,5) = 25,51 mm. KoHeTpykuus
(hraAta MO3BOJIAET BBITIONHATE MBI padoueit AmuHo#H 10 50 MM,

[Mpunumaem [ =50 Mm.

Takum obpazom, ma coedMHeHWs (aHua ¢ NEepPBHYHBIM BaJoOM Ha3zHAuaeM
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npsAMoOOYHOE NUTMIEBOE COCIMHEHHE CpeaHel cepuun tuna 1D 8 x 56 H7/g6 x 65 ¢
paboueit anuuoi 50 MM, ¢ LIEHTPUPOBAHUEM TIO HAPYKHOMY AUAMETPY M MOCAIKOM
N0 UEHTPUPYIOIIEMY auameTpy H7/g6.

11.6. Pacuér mrudToBbIX CoeMHEeHHT

Takue coeauHeHHs 00pa3yrOTCs COBMECTHBIM CBEPJIEHUEM COEAMHIEMBIX AETa-
JIEM U YCTAHOBKOW B OTBEPCTHUE C HATATOM CIIELUANBHBIX LHJIUHAPUUYECKUX HIIH KO-
Huueckux mtudTos [1, 8, 9].

[{unwaapudaeckne mTudThl (Tadn. 11.15) npuMeHstoTes s 3aKpenyicHUs 1 e-
pesayn HeOOJIBIIOTO BPALIAKOIIEr0 MOMEHTA M HEOOIBIIMX OCEBBIX CHII MEKIY Ba-
JIOM W NoJyMy(TOH, CTyNHIEeH Koieca WM BTYJIKOH, a TakKe Ui APYTUX MaJOHa-
I'PYKEHHBIX COETHHEHHH.

TaGnuua 11.15
HITudre tuaunapudeckue, FOCT 3128-46, pazmepbl, MM

] ;
—t—I IV NI 0 +— R
f 1 f 1 # 1 1.
amd R { —'L---l—-«- -
10Mp1,X 60 100" X60 108, X 60 16B, X 60
Pasmyuaromes npedenvnvivii - OMKAOHEHUAMU OuaMempa i hopmoii KOHYOE
d f Hnuna, [ d f Hnuna, [ d f Hnuna, |
0,6 0,1 4...10 4 0,7 10...60 20 2,5 40...280
0,8 0,15 4...14 5 0,8 10...80 25 3.5 50...280
| 0,2 4...18 6 1 12...100 30 4 60...280
1,5 0,3 4...28 8 1,2 16...140 40 5 80...280
2 0,4 5...35 10 1,5 20...180 50 6 100...280
2.5 0,5 5...40 13 1.8 26...220
3 0,5 6...50 16 2 32...260
Hopmanwhsiii pao anun I 4, 5, 6, 8, 10, 12, (14), 15, (16), 18, (20), 22, (24), 26, (28), 30,
(32), 35, 40, 45, 50, 55, 60, 70, 80, 90, 100, 120, 130, 140, 150, 165, 180, 200, 220, 240, 260,
280 mM. Marepuan: cranb 45, cranb 15, crans A12, crans V8.
Jonyckarores ITudTe! co ceprudecKuMH KOHUAMH.

[Itudrer paboraroT Ha cpe3 u cmaTrue. CMsaTre OOKOBBIX MOBEPXHOCTEH HACTY-
MAEeT paHbIlIe, MO3TOMY PacyéT Ha CMATHE — NPOEKTHPOBOYHBIN, a Ha Cpe3 — MPOoBe-
POYHBIN.

W3 ycrnoBus NpOYHOCTH HA CMATHE HAXOAAT TpeOyeMblil AuaMeTp WTHdTa:

2M

d> —
i s = Ao O Lo

a 3atem no Tabmune 11.15 BeiOupaercsa mrudT Ommkainero 60IbIIEro AMaMeTpPa.

3areM BBIOpaHHBIM MITH(T TPOBEPSAIOT HA MPOYHOCTH MO KACATEIbHBIM HAmps-
KEHMSIM CPE3a:  Tepes = 8 Mgpau/ (T -dzg,m-d) < [elepes:

Jns rnagkux mMTH(GTOB MOKHO NMPHHATD |G epygm=100 Mlla npu cnokoiiHo# Ha-
rpy3ke, 75 MIla npu konebanusax Harpy3ku 1 50 MIla npu ynapHoii Harpyske. Jlo-
MyCKaeMble KacaTeIbHbIE HAMPLKEHUS ¢pe3a  [T]epes = 0,6 [O]cram.
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[Ipy HEBBHITIOJIHEHWHW YCIOBHH TPOYHOCTH IellecooOpa3Hee HE YBEIWUWBATH
JudameTp mrudra, a npUMEHITh THPTH 13 00J1Ee MPOYHOI0 MaTEpHalia.

OTtBepeTus B Banax noj WTH(THL HCOOXOIUMO YUYUTHIBATh, KAK KOHUEHTPATOPbI
HaTPSAKEeHWH TIPH TPOBEPOYHOM pacuéTe BajloB.

Konuueckue mtudtel (Tabn. 11.16) npumMeHsAtOTCS A8 LEHTPUPOBAHUS IETa-
JIe#, COeTMHAEMBIX TI0 TTOCKOCTAM (KaK KPBIIIKa ¥ KapTep Kopmyca peayKTopa), Tae
BCIO Harpy3Ky BOCHPMHHMMAIOT CTSKHbIE O0ITHI. 3/1€Ch IITHU(THI MPAKTUYECKH HE Ha-
IPYIKEHbI, CIIYKAT TOJILKO U1l LICHTPUPOBAHUA KOPIYCHBIX ACTAlICH W yCTaHaBIMBa-
FOTCA TIOMAPHO Ha JHAMETPAIHHO TPOTHBOIIONIOKHBIX CTOpPOHAX (hIaHma Kopiryca.
Takue wTudThl BHIOMPAIOTCS MO TAOJIMIE M3 KOHCTPYKTHUBHBIX COOOpPAaKEHWH Tak,
4yTOOBI OHU ObUIM COPa3MEPHBI TOJIIMHE U INMPUHE COSAUHACMBIX (pIIaHLIEB.

Tabmuma 11.16
MTudTel KoHnueckue, 'OCT 3129-46, pasmepsl, MM
V7

1 AVAVAYS | -
o - . . . - ‘:i;"' T |
N SN ~
bl xgse £ x45]|dp=ge . N0
A 20 N
d f InuHa, [ d f JnuHa, [ d f InuHa, [
0,6 0,1 4...10 4 0,7 16...60 20 2.5 50...280
0,8 0,15 4...14 5 0,8 20...80 25 3,5 55...280
1 0,2 5...18 6 1 24...100 30 4 60...280
1,5 0,3 6...28 8 1,2 | 28...140 40 5 70...280
2 0.4 8...35 10 1,5 32...180 50 6 80...280
2.5 0,5 10...40 13 1.8 | 35...220
3 0.5 12...50 16 2 40...260
Hopwmansnwiii pag noun I: 4, 5, 6, 8, 10, 12, (14), 15, (16), 18, (20), 22, (24), 26, (28),
30, (32), 35, 40, 45, 50, 55, 60, 70, 80, 90, 100, 120, 130, 140, 150, 165, 180, 200, 220,
240, 260, 280 mm. Marepuan: cmans 43, cmans 15, cmans A12, cmans V8.
JonyckawTtes wtud el co chepuaeckuMu KOHIIAMH,

[[ITrdThl ¢ KAHABKAMH U MPYKUHHBIC BHIMOIHAIOT U3 MPYKMHHOM CTAaId U pac-
CUMTHIBAIOT TaK K€, KakK TIaJKHe, HO JOMYCKaeMble HANPsKEHWA MaTepuasia 3aHH-
skaroT Ha 50 %.

KoHTpoibHBIE BOPOCHI

Kakue Tunsl coeiMHEHHI NPUMEHSIFOTCSI B KOHCTPYKIUAX MTPUBOAOB?

Kak npeo0Opa3zyercs cucrema AeHCTBYIOIINX CHJT I pacuéra CBapHOTo 1Ba’
Kaxkossr oTiinaus mo60BoT0, (p1aHTOBOT'O W KOCOTO MTBOB?

Uem oOycroBneHa BeTMUWHA KaTeTa mBa?

Kak 3amatorcs gomyckaemMpie HaMPsHKEHUSA CBAPHBIX IIBOB?

Kak yTouHAIOTCA AONYCKAaEeMble HAMPSIKEHUS CBAPHBIX IIBOB MPU MEPEMEHHBIX Ha-
rpy3kax?

Kakoli Bua pe3b00BbIX coeauHenuii naubonee pacopocTpanét B TEXHUKE?

Kak pacmmugpobsiBaetcst 0003HaUeHHE PE3HOBI B JIOKYMEHTAX ?

UTo sIBNSIETCS UCXO/IHBIMH JIAHHBIMU JUJIs1 PACU&Ta Pe3b00BBIX COCIMHEHWH ?

B uém ocHOBHOE oTyiuKe pacuéra O0JTOB, YCTAHOBJICHHBIX ¢ 3a30pOM M 0€3 3a30pa?
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B uém 3akmrouaroTest 0CoOEHHOCTH pacuéTa CTKHBIX OOJITOR?

Kak B pacuére yuuTBIBAaETCSA COBMECTHOE ACHCTBUE PaCTsHKEHWA W KpydeHHUs Oonra?
Kakoit qmameTp pe3pObl onpenenseTcsa MPU NPOSKTHPOBOUHOM pacuére?

[lo KakuM HAMpAKEHUAM BBIMOIHAIOT MPOBEPOYHBIA PacyET pe3bOOBLIX COCTUHEHUIA?
KakoBbl 0COOCHHOCTU KOHCTPYKLUHA U TEXHOJIOTHHA MOHTAa aHKEPHBIX OOITOB?
Kaxk obpasyercs coenuHenue aeraieit ¢ Hatsrom?

Kak yuuThiBa€TCsi HEPOBHOCTL CONPAraeMbIX MOBEPXHOCTEH NMPH NMOCAAKE C HATITOM !
Kak yuuTblBaeTCA Pa3HOCTh TEMIIEPATYP CONPAraeMbIX ACTANCH?

B Kakux ciyyasx npeanouTUTENLHEE NOCAJKU B CUCTEME BaJla WJIM OTBEPCTUA?

B kaknx cnyvyasx MpUMEHSIOTCH NUTHIEBBIE COSTUHEHU !

ITo kakOMy KPUTEPHIO PACCUNTHIBAIOTCA NUTHIEBBIE COSAMHEHHA ?

ITo kakOMy KPHUTEPHIO MPOBEPSAETCH PACCUUTAHHOE MUTHIECBOE COSAUHEHHE !

Kak o6o3nauaeTcs npaMoOoYHOEe NIMHUEBOE COSANHEHUE HA YepTeikax?

[lo KakUM HAMPAKEHUAM BBIMOTHAIOT MIPOCKTHBIA pacyéT WIMOHOYHOTO COCIUHCHHS ]
1o kaKUM HAMPAKCHUAM BBITTOHAIOT MPOBEPOMHBLA PACUET IIMOHOYHOTO COCAUMHCHHS?
Kakue pazMepbl HINOHKU 33/1a10TCA, A KAKUE PACCUMTHIBAKITCA W3 YCIOBUU POUHOCTU?
B kakux ciiyuasnx 0pUMEHSIOTCA IITU(TOBBIE COCAMHEHUA?

[To KaKUM HANPSIKEHHUAM PACCUMUTHIBAKOT IITH(TOBLIE COCIMHEHUS B MPOCKTUPOBOY-
HOM W MPOBEPOUHOM pacuérax’

Kaxkoit pazmep mtudTa HaXOAAT U3 YCIIOBHS TIPOYHOCTH HA CMATHE?

KakoBpl 0COOCHHOCTH KOHCTPYKLUHMH W TPOEKTHPOBAHAA KOHUUESCKMX WTH(TOB?

M3 xakux MarepuasioB BHIMOJHIIOT IITHGTHI?

JakmYeHue

B nannom mocoOuu paccMOTPEHbl METOAUKM pacuéra U NPOEKTUPOBAHMS BCEX
THUTIOBBIX AeTaned marH. Kaxkmas MeToouKa COMPOBOKIAETCA KOHKPETHBIM MpHMe-
pom pacuéra w BeIOOpa mapaMeTpoB. T1pu  BCEM pa3HooOpasvu NMPHBEAEHHBIX TIPH-
MEPOB MOKHO TPOCHCAUTh OOLIYIO 3aKOHOMEPHOCTh pacuéTa, Korja npeaBapuTelib-
HO OMPEJenArOTCS HATPY3KH (CHIBI H MOMEHTERI), YCIOBHS padoTel (HapaboTka, pe-
KHUMBI PadOTHI), BRIOWPASTCS MATEPHAJI, @ 3aTeM UCXO/IS U3 YCITOBHS TTPOYHOCTH Jig-
Tald ONPCACNACTCA €H KIIOUYCBOH mapaMeTp, 00yC/laBlIUBAIOMIMA BCE FEOMETPUYC-
CKHe pa3Mepsl, HeoOXOAUMBIE IJIA TIOCTPOSHHUA pabouero uepreska.

3a paMKaMH TIOCOOHS OCTATMCh HECTAHAAPTHBIE, KPYITHOTA0APHTHEIE JIETAIH W
y37bl, A4 pacuéra KOTOpbIX Heo0X0auMO 00paliarbcd K CIpaBOYHOH JIUTEpaType,
PEKOMEHIOBAaHHON B OHOMHOTpahHIECKOM CITHCKE.

Hucuunnuua "JIMOK" ne yTpauMBacT CBOCH BaXKHOCTH M AKTYAILHOCTH, T.K.
Jaxe TIPH pa3BUTHH POOOTOTEXHHKH W MEXaTPOHHKHU B KOHEUHOM MTOTE Bce paboune
OMePALIMH BEITOJIHSUTMCH W OYAYT BBITIOJHATHCA MEXAHHUYECKUMH HCITOJTHUTEIbHBIMHA
3BCHbAMM, KOTOPLIC IPUBOJAT B JBUIKCHUC MOTOPBLL U MCXAHUUCCKUC NEPEaadu, yc-
TAHOBIICHHBIC Ha Banax, MOIITHTIHAKAX B T.JI. U T.IT.

Mexanuka Beerja Oyer 3aHHMaTh CBOE KIIOUEBOE MECTO B MUPE BBICOKUX TEX-
HOJIOTUHA.
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