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BBenenue

KongeiliepHbiil TpaHCIOpT — Haubosee MPOU3BOIUTEIBHBINA BUI HEMPEPHIBHOTO
TpPaHCIIOPTa, XapaKTEPU3YIONTUICS IIEHTPATU30BaHHBIM aBTOMATHYECKUM YIIPaBJICHU-
€M, MPOCTOTONM OOCIyKMBaHHS U MaJbIMH 3aTpaTaMHu Ha 3KciuTyaTanuio. Konseiiep-
HOE XO035UCTBO COBPEMEHHBIX TOPHOPY/IHBIX, IPEANPUITUN BKIIOUAET B C€OSI ICCATKH
Pa3IMYHBIX JEHTOYHBIX KOHBEHEPOB, 00IIas MPOTSKEHHOCTh KOTOPBIX JOCTUTAET He-
CKOJIBKUX KUJIOMETPOB, a MOIIIHOCTh MPUBOAA OAHOTO KOHBelepa — a0 3750 kBT.

Bce Oosee mumpokoe TPUMEHEHHE HAXOASIT KOHBEHEpHBIE JIMHUM IS
TPaHCIIOPTUPOBAHUS TPY30B Ha 3HaUUTENbHBIC paccTosiHusA (10—20 kM u Gosee) npu
OTKPBITHIX CIOCO0ax AOOBIYM IMOJE3HBIX UCKOMaeMbIX. PacTeT riyOuHa, Ha KOTOPOW
BEJIyTCsI TOPHBIC pabOThI, — Ha OTACIBHBIX YTOJIBHBIX pa3pe3ax oHa gocturaet 400 m
u Oomee. B cBA3M ¢ ATUM K JIGHTOYHBIM KOHBEHepaM MpPEeabSBISIOTCS HOBBIC
MOBBIIICHHBIE TPeOOBaHUS — yBEJIWYCHUE [JIMHBI TPAHCIIOPTUPOBAHMS, yria
HAKJIOHA, CKOPOCTH, MPOU3BOAUTEIHLHOCTH, MOBBIINICHUE HAJAEKHOCTH. Bee Oosbiiee
3HA4YCHUE MPUOOPETAOT MPOrPECCUBHBIC TEXHOJIOTUM OOBIYM U JIOCTABKU TOPHOIO
CBHIpbsl U3 KapbepoB. [lIupokoe mpuMeHeHUE UMEET HUKINYHO-TIOTOYHAS TEXHOJIOTHS
(LIIIT) noObruM HCKOMaeMbIX, KOTOpas BKJIOYaeT B ceOs J00bIYYy M JIOCTaBKY
MOJIE3HOT'O UCKOMAeMOI'0 aBTOMOOMJIBHBIM TPAHCTIOPTOM K MECTY MPEIABapPUTEIHLHOTO
IpoOJieHHs B Kapbepe U TOCIENYIOIIee TPAHCIOPTUPOBAHUE KOHBEHEPHBIM
TPaHCIIOPTOM, HaNpuMep, K o0oratutenbHol hadpuke.

Oco0yro posib KOHBEHEPHBIH TPaHCIOPT NPUOOpPETaeT B YCIOBUSX BHEIPEHUS
MPOTPECCUBHON TEXHOJOTHHM JOOBIYM M OOOTAIleHUsI TOPHOTO CHIPbS, MPU KOTOPOH
WCIIOJIB3YIOTCSl CPEACTBA Pa3/ICNICHHs] TTOTOKA TMOJIE3HBIX MCKOIMAEMBIX M0 OTACIHHBIM
KOMIIOHEHTaM C BBIJICJICHHEM IyCTOU MOPOJIbI B HAYaJle TEXHOJIOTHYECKOU 1IETH, YTO
CroCOOCTBYET YyBEJIMUCHHUIO 3()PEKTUBHOCTH TpoIecca MOJIYUYEHHUS MOJE3HBIX HCKO-
MaeMBbIX.

TexHUKO-AKOHOMUYECKHE TIOKa3aTeI pad0Thl IPEANPUITUN TOPHOPYIHBIX OTpaCiIeH
MIPOMBIIIJIEHHOCTH B 3HAYUTEIIBHONU MEPE 3aBUCAT OT pabOTOCIIOCOOHOCTH JICHTOUHBIX

KOHBCﬁCpOB U UX DKOHOMHYECKUX II0Ka3aTejeH. CHCHOB&TCHBHO, IMPOCKTHPOBAHUC
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MMeeT HEMOCPECTBEHHOE BIMSHUE Ha TEXHUKO-3KOHOMHUYECKUE MOKA3aTeNId paboThI
KOHBEHEPHOI'0 XO3MCTBA IPEAIIPUATUH.

B cBsi3u ¢ 3TUM BO3pacTaeT OTBETCTBEHHOCTh MPOEKTHBIX OpraHU3aluid, MPOEK-
TUPYIOIIMX KOHBEHEPHBIA TPAHCIIOPT 00OraTUTENBHBIX (PabpuK, KapbepoB, PYIHUKOB
U JApYruX MpeANpUATAN TOPHOPYIAHBIX OTpaciiedl MPOMBINUIEHHOCTU. JIeHTOUYHBIE
KOHBeWepbl OOLIEro Ha3HAUYEHUS MO PALY IPUUKH MMOCTABISIOTCS MTPOMBIILIEHHOCTHIO
OTJEIbHBIMU YaCTSIMU: IPUBOJI, POJIUKOOINOPHI, HATSKHBIE YCTPOMCTBA U T. 1. Takum
o0pa3oM, KOHBeHep Kak TPaHCIOPTUPYIOIIas MalliHa CO3/1aeTcs B MPOIlecce pacyeTa

JIeHTOYHBII KOHBEHep COCTOUT M3 BEPTHUKAJIBHO 3aMKHYTOM JIEHTBI, IEPEIHETO
npuBOJHOrO OapabaHa W mpuBoAa JeHTh.. [py3 momaé€rcs depes 3arpy30udHylo
BOPOHKY, a C IOMOUIBIO ITYHXKKOBOTO (6apabaHHOTO) pa3rpykateiis rpy3 rnojaercs B
pasrpy304HyI0 BOPOHKY.

JIeHTOYHBIE KOHBEHepbl MPUMEHSIIOT JJIA MEepEeMEUIeHUs] B TOPU3OHTAIBHOM U
MOJIOTOHAKJIOHHOM HAaNpaBJICHUSIX PAa3HOOOPA3HBIX HACBIMHBIX U MITYYHBIX IPY30B, a
TaKXKe I MEXOINEPAMOHHOTO TPAHCHIOPTUPOBAHUS HU3ACIUNA NpU MOTOYHOM
npousBojacTBe. OHU MOJYYUIIM IIUPOKOE PACHPOCTPAHEHHE BO BCEX OTPaCIIX
MIPOMBIIIJIEHHOCTH U SIBJISIIOTCS OCHOBHBIMU arperaTaMy MeXaHu3alliy TPaHCIopTa:

1) B nmuTelHBIX Hexax (Mmoaaya u pacupeaerieHue 3eMiIu 1 yOopka OTXO0B);

2) Ha TOIUIMBOIOJAYaX ANEKTPOCTAHIIUML;

3) moA3eMHOro M HAA3E€MHOI0 TPAHCIOPTa YISl M MOPOJbl B YIiieq0ObIBaIOIIEH
MPOMBIIIIEHHOCTH;

4) pynasl, KOKca, (PJIFOCOB B METAJLTYPTUH;

5) cTpouTEeabHBIX MAaTEPUAJIOB U MOJIE3HBIX UCKOMAEMbIX B Kapbepax;

6) 3epHa B 3epHOXpaHUIIHUIIAX;

7) mecka M KaMHS Ha CTPOUTEIHCTBE KAHAJIOB U THIPOCTAHIIMMA U JIp.

JleHTOYHBIE KOHBEHEPHI CIY>KAT COCTABHBIMU YaCTAMM TAKUX CIIOKHBIX MalIUH,

KaK:
1) poTropHbIe 3KCKaBaTOPHI;
2) meperpy304Hble U OTBaJIbHbIE MOCTHI;

3) morpy304HO-pa3rpy304HbIC MAITUHBI U T.II.
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Bonbiioe pacnpocTpaHeHWe JEHTOYHbIE KOHBEHEphl MOJyduiau Osarojnaps
BO3MOXHOCTH TIOJIYY€HHsI BBICOKOM mpousBoautenbHoctd (1o 30000 1/B wac),
OOJBIION JJIMHE TPAHCIOPTUPOBKHU (10 3-4 KM B OAHOM KOHBEHepe U /10 CTa KM B
CUCTEME W3 HECKOJbKUX KOHBEHEPOB), MPOCTOTHI KOHCTPYKIUU M IKCIUTyaTalluH,
BBICOKOM HaJIEXKHOCTH pabOTHI.

[o pacrnoyioxkeHuto Mo MECTHOCTH JIEHTOUHbIE KOHBEHEPHI pa3esioT Ha:

1 crauvoHapHbIE U MOJIBUKHBIE;
2 mnepeaBUKHBIE U MEPEHOCHBIE;
3 nmepecTaBHbIE U HAJIBOJAHBIC (HA TOHTOHAX).
[lo KOHCTPYKLIMM U Ha3HAYECHHUIO:
— o6mero HazHaueHus (I'OCT 22644-77 — T'OCT 22647-71)
— CHelUaJIbHbIE:
a) ToJ3eMHbIe (MUILEBOM, MYKOMOJIBHO KPYMSIHOW W KOMOUKOPMOBOM
MIPOMBIIIIEHHOCTH).
0) TOTOYHOTrO MPOU3BOJACTBA (B MPUOOPOCTPOUTETBHOM, PaIMOTEXHUUYECKOM

U JETKOU HpOMBIHIHCHHOCTI/I).

[lo Tumy neHTH KOHBEWEPHI OBIBAIOT:
4 ¢ NpOpe3MHUHOM JICHTO;
5 CTaJapHOU LIENBHOIIPOKATKON JICHTOM;

6 TMPOBOJOYHOMN JEHTOM.

HauGonee pacnpoctpaHeHne MOJTyYUId KOHBEHEPHI ¢ MPOpe3nHUHOM jeHToi. 1o
KOHCTPYKUIHMH NPOPE3UHUHOMN JICHTHI, OMOPHBIX XOJOBBIX YCTPOMCTB M IEpeaaue

TATOBOTO YCUIIHA PA3JIMYAOT JICHTOYHBIC KOHBCﬁCpBI, Y KOTOPBIX JICHTA SBJISICTCA

I'py30HCCYIIUM H TATOBBIM 3JICMCHTOM (OCHOBHOﬁ TI/IH), JICHTOYHO-KAaTHBIC H
JICHTOYHO-LCIIHBIC, Y KOTOPBIX JICHTA CIIYKHUT TOJIBKO I'PY30HCCYIIUM 3JICMCHTOM, a4

TATOBBIM 3JICMCHTOM ABJISACTCS ABa KaHaJla WM OAHAa LCIIb.

[To mpoduito Tpacchl ICHTOYHBIE KOHBEHEPHI pa3IesItOTCs Ha:
1) ropu3oHTaIbHBIE:
a) ¢ ogHoOapabaHHBIM IPUBOJIOM;

0) ¢ 1Byx OapabGaHHBIM MPHUBOJIOM;

2) HaKJIOHHBIE:

Jlucm
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a) ¢ olHOOapabaHHBIM MTPUBOOM;
0) ¢ 1Byx OapabGaHHBIM PUBOJIOM;
3. KOMOMHHPOBaHHbIE:
a) HaKJIOHHO — TOPU30HTAIILHBIC;
0) rOpU30HTAITLHO — HAKJIOHHBIE;
B) C OJTHUM WJIM HECKOJIBKUMU TIepernoaMu

T') CO CIIOKHOM Tpaccou

JleHTOUHBIE KOHBEWEpPHl OTJIMYAIOTCA 3HAYNWTEIBHOW JUIMHOW TPAHCIOP-
THPOBAHHUSI, BBICOKOW IPOU3BOJIUTEIBHOCTBHIO, IPOCTOTOM KOHCTPYKLUUH, MAaJIbIM
COOCTBEHHBIM BECOM, HAJICKHOCTBIO B paboTe W yI0OCTBOM »JKciulyaTanuu. B
MOCJEAHEE BpEMS HAYaJIM H3TOTABIMBATh BBICOKONPOYHBIE KOHBEHEPHBIE JIEHTHI
HIUPUHON 10 3 M, YTO IPU CKOPOCTAX JIBMXKEHHMS, JOCTUTAIOIIUX 4 M/cek U Oouibliie,
oOecreynBaeT MPOU3BOAUTEILHOCTh KOHBEHEPOB 10 HECKOIBKHUX THICSY TOHH B 4ac.
JInuHa JIEHTOYHBIX KOHBEMEPOB MPAKTUYECKHM HE OrPaHUYEHa, W HUX MOXKHO
UCIIOIb30BaTh ISl CBEPXAAJIBHETO TPAHCIOPTUPOBAHUS  TIPy30B P MTOMOIIU
CUCTEMBI  IIOCJIENOBATENBHBIX . CEKIIMA Ha JECATKA U COTHH KWJIOMETPOB, 4YTO
MOJIy4aeT Bce OoJpllee pPACHpPOCTPAHEHHE B TOPHOPYAHOW TMPOMBILIIEHHOCTH, a
TaK’)K€ Ha CTPOUTENIBCTBE, TI'JI€ JIEHTOUHBIE KOHBEWEPHI YCHEIIHO KOHKYPUPYIOT C
MOJIBECHBIMU KAHATHBIMU JOPOTaMH M JIa’)K€ C aBTOMOOWJIBHBIM U KEJIE3HOJOPOXK-
HBIM TpaHcnopToM. Tak, HalpuMep, JIEHTOYHBIA KOHBEeEp ¢ JeHTol mupuHon 1800
MM TIpH CKOPOCTH 3 M/CeK MOXeT TpaHcmoptupoBaTh 10 9000 T rpysa B yac, 4To
3aMeHseT nojavy 3a yac 180 BaroHOB rpy30M0ABEMHOCTBIO S0 T KaKIbIH.

K npyruMm mnpeuMyniecTBam JIEHTOYHBIX KOHBEHWEPOB OTHOCATCS: XOpOIIAs
MPUCTIOCO0JIIEMOCTh K pelibey MECTHOCTH, HEBBICOKas CTOMMOCTH COOPY>KEHUS
BBHUJlY TMPOCTOTHI M JIETKOCTH JCTakajd, oOOecreuyeHue COXpPaHHOCTH TIpy3a,
0e30macHOCTh pabOThl, BO3MOKHOCTH JKCIUTyaTalldd IpU TOJIOJNENULEe, TyMaHe,
CHEXXHBIX 3aHOcax (Memarnmx paboTe peabCoBOro M 0e3peabCOBOr0 TPAHCIIOPTA),
HEOOJBIION  pacxoJ,  JHEprud, a  TaKkkKe  HE3HAYUTENbHOE  KOJUYECTBO
00CTY’>KMBAIOIIETO TMepCOoHala BBUAY CPaBHUTEIBHOM JIErKOCTH YIpaBieHUS (IS

0Cc000 JJIMHHBIX KOHBEHEPOB OJIMH YelloBeK Ha 1 — 1,5 KM JyIMHBI KOHBeWepa).
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OCHOBHBIMH 3JIEMEHTAMH JICHTOUHBIX KOHBEUEPOB SIBIISIFOTCS: THOKasl 3aMKHYyTast
JeHTa (TeKCTWIbHAs TMPOPE3VHEHHAs WIM ¢ JPYTUM  TOKPBITHEM, CTaJlbHasI
LENBHONPOKATHAS,, TMPOBOJOYHAS METAUIMYeckass W T.L.); TOAJEPKUBAIOIINE
POJIMKOOTIOPHI  (PEKE HEMOJBMIKHBIM HACTUI W3 JEpeBa WIM CTAIbHBIX JIMCTOB);
NPUBOAHOE, HATSHKHOE, OTKIJIOHSIOIIEe, 3arpy304HOE€ M pa3rpy30uHOE YCTPOWCTBA;

MMoAACP KUBAOIIAsA KOHCTPYKIWA B BUAC CTAHWHBI UJIN 9CTAaKa/Ibl.
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PaccunTaTh U CKOHCTPYHPOBATH HIJIMHIPUYECKUNA ABYXCTYIIEHYATHIA PEAYKTOP K
MPUBOJY CTAaHLIUU JIEHTOYHOTO KOHBEMepa Mo CIeAYIOIUM JTaHHBIM.

Cpoxk ciryx06b1 t = 10 set

Koaddunment ncnonpzoBanus mexanusma: B rony Kr = 0,8

B cyTku Kc = 0,66

Tsarosas cuna F, = 4,0 kH

CkopocTb JeHThl V = 1,5 M/c

HuameTtp 6apabana D =300 mm

upuna 6apadbana B = 500 MM

ITpon3BoACTBO MENKOCEPUIHOE

1. DHepreTnyecKkuii ¥ KHHEMaTHYeCKHH pacyeThbl NPUBOAA.

1.1. Be10op 3J1eKTPOABHUTATEIS.

[Totepu sHEPruM NMPOUCXOAT: B ONMOPAX MPUBOJHOTO Baja, B 3alleTUICHUN 3y0UaThIX
KOJIEC C y4eTOM IMOTepb B NOJUIMIHUKAX, B COEAUHUTENbHbIX MydTax. Ilo Tabdi.
1.1[1, ¢.7] COOTBETCTBEHHO HAXOAUM: Moy = 0,99; N, = 0,96 ... 0,98; 1, = 0,98.

Torna mo dgopmyne onpenensteM MNosw = NonX Man X Mpem [1, C€.6]

Nosw = 0,997 (0,96... 0,98)x0,98” = 0,86... 0,9.

OmnpenensieM noTpedIsieMyr0 MOIITHOCTE TipuBoa 1o dopmyrne (1.1) [1, c.6]

P=F;xV/1000, xBr.
P=4000x1,5/1000 = 6,0 xBT.

OmnpenensieM TpeOyeMyr0 MOIITHOCTH AJIeKTpoaBuraress no popmyne(1.2) [1, c.6]
P;.1p. = Poux./ Noom., KBT

P,..,= 6,0/(0,86...0,9) = 6,97...6,66 xBT.
Omnpenensem TpeOyeMyIo 4acTOTY BpallleHUsI TPUBOIHOTO Baja mo gopmyine (1.4)

[1, c.8]
Nppx = 6><104><V/(Tc><D6), muH'.

Ngx = 6x10%x1,5/(3,14x500) = 95,54 mun"

OmnpenensieM TpeOyeMyIO YacTOTy BpallleHHsl Bajia dJieKTpoaBuratens no gopmysne(1.6)

[1, c.8]
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1y 1p = Ny, XUy XUg , MUH

Norp= 95,54x (2...4,0)x (2,5...4,0)=382,16...1528,64 MHH .

ITo Ta6u. 19.28 [1, ¢.510] BbEIOUpaeM IIEKTPOABUTATEND:

[Ipuaumaem aBuratens MOmHOCTBIO P = 7.5 kBT cepumn 4A o I'OCT 19523-74
Mapka = 4A132M6/960. YacTora Bpaiierus: poropa 960 06/mun

7

/
H

A"

Puc.1 Dnextpoasurarens 132M6/960
1.2. OnpenesieHue nepegaTO4YHbIX OTHOLICHUI NMPUBOJA.
OnpexaenseM oOlee nepelaToyYHOE YUCIO MPUBOJA MO hopmyIie
Uosm. = Ny / Nyyx, (1.7)[1, c.11]
Uosm.= 960/95,54 = 10,05.

OHpCI[CJISICM nepeaaToynoc OTHOIICHUC I TUXOXOJHOU nepegaun 110

dbopmyine (1.8)[1, c.11]
Torma u, = 0,88 [, =0,88 [10.05 =279,

KII-AM.1.6.00.00.000 I13
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OmnpenenseM mneperaToOYHOE OTHOUIEHHWE [Ji OBICTPOXOJHOM TMepenadu Mo
dbopmyne (1.9)[1, c.11]

Us = Upey /U = 10,05/ 2,79 = 3,6.

1.3. OnpeaeJsienne 4acTOT BpalleHUs BaJoB.

OmnpenenseM 4acTOTy BpallleHUs BXOIHOTO (OBICTPOXOJHOI0) Baja peayKTopa Io
dbopmyie

Np = NyX Upey (1.13)[1, ¢.13]

ns = 95,54x10,05 = 960 mun .

OmnpenenseM 4acTOTY BpallleHUs! BBIXOTHOTO (TUXOXOAHOI'0) Bajia 1o popmyse

nr= N (1.11)[1, ¢.13]

nt= 95,54 MUH .

OmnpenenseM 4acTOTY BpallleHUs] IPOMEKYTOUHOTO Baja

o ¢popmyine (1.12)[1, ¢.13]

Npp = N1 X Uy ,MI/IH_l.

Npp= Nt X U, = 95,54% 2,79 = 266,55 mun™ .

1.4.0npenesieHue MOMEHTOB BpallleHHSI HA BAJIaX PeIyKTOpA.

OmnpenenseM MOMEHT BpallleHHUs Ha MPUBOJIHOM BTy ANIEKTPOIABUTATENS IO opMyIie
T, =9550xP,/ n,, Hwm. (1.20)[1, c.15]
T, = 9550x7,5/960 = 74,6 H-m.

OmnpenensgeM MOMEHT BpallleHUs. Ha OBICTPOXOJAHOM Bally pelykTopa 1o ¢hopmyre

Ts=T,x nu Hn (1.22)[1, c.15]
Ts = 74,6x 0,98 =73,1 Hm.

OrmpenensieM MOMEHT BpallleHHsI Ha TUXOXOJHOM Bajly peJayKTopa mo Gpopmyre

Tt = TeX Upen X Nar X Ny H'Mm. (1.24)[1, c.15]

Tr = 73,1 x10,05x0,97%= 691,23 H-m.

OrnpenensieM MOMEHT BpallleHUSI Ha TIPOMEXYTOYHOM Bally peyKTopa 1o (opmyrie
Trp = Tex UgNsn, H-M.

Tup = 73,1 x3,6x0,97 = 255,26 H-m.
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2.Pacuer OBICTPOXOAHOM HMJIUHIAPUYECKON CTYNIEHU PeIyKTOpPA.

2.1. BeiOop maTepuaJia KoJjiec, TepMHUUYECKOIl 00PadOTKH, TBEPAOCTH U
omnpejesjieHle 10MyCKAeMbIX HANPSKeHHUH.

Pacuer unmnuHapuYecKoii 3y0uaToil neperavmu.

BoimonHuM i1 CpaBHEHMs pacyeT IMepelayd Juisl BCEX YEThIPeX BHJIOB
tepmuueckoir o0pabotku (TO), ynomsiHyThIX B Ti. 2. B CcOOTBETCTBHM C 3TUM
pUMEM clieiyIolue MaTepuaisl ais BapuantoB TO (cm. Tabdm. 2.1):

I - koneco - ctanb 40X; TBEpIOCTb MOBEPXHOCTH 3yOheB 235 ... 262 HB;

mectepHs - cranb 40X; TBepAOCTh NOBEPXHOCTH 3yObeB 269 ... 302 HB;

IT — xomeco - cramp 40X; TBepIOCTh MOBEpXHOCTH 3yOheB 269 ... 302 HB;
mectepHs - ctaib 40X; TBepAOCTh MOBEPXHOCTH 3yObEB MOCIE 3aKAIKU C HArpEBOM
TBY 45 ... 50 HRC;

ITI- xoneco u mectepHs - cranb 40XH; TBepAOCTh MOBEPXHOCTU 3yObEB IMOCTE
3akanku 48 ... 53 HR.C;

IV- xoneco u mecrepus - crasb 12XH3A; TBepA0CTh TOBEPXHOCTH 3yObEB MOCTIE
LeMeHTaluu 1 3akanku 56 ... 63 HRC.

OrnpesiennuM CpeiHUe 3HAYEHUs TBEPJIOCTEH MOBEpXHOCTEN 3yObeB Kosec (2.1) u

3Ha4YeHMs 0a3 ucrbiTanui (2.2). J{ns npuHaTeiXx BapuantoB TO moaydum:
I - komeco HB,, = 0,5(235 + 262) = 248,5; NHyg = 30HB., = 30x248,5** =
1,68:107; mectepus HB,, = 0,5(269 + 302) = 285,5; NG = 30x 285,5>* = 2,35x 10’;

IT - xoneco HB, = 285,5; NHyg = 2,35x% 107; mectepasi HRC., = 0,5(45 + 50)
47,5. Ilo Tabimmue nepepona (c. 18) HRC., = 47,5 coorerctByeT HB, = 456.

Torma NHyg= 30x 456> =17,2x 10’;

II - xoneco u mectepua HRC,, = 0,5(48 + 53) = 50,5, uro coorBercTBYeT HB) =
490. Torna NHyg= 30x 490* = 8,58 x 10’;

IV - koneco n mecrepust HRC, = 0,5(56 + 63) = 59,5, uro coorsercTByeT HB[), =
605. Torna NHyg = 30x 605>* = 1,42 x 10,

[Tpu pacuete Ha U3rub Mpu BceX BapuaHTax TepMooOpabOTKH 6a3a UCTIBITAaHUI

Nig=4 x10°.
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BbruricniuM  1efcTBUTENBbHBIE 4YHCIIa LUKIOB TiepeMeHbl HampsokeHui. Ilo
dbopmynam (2.3) moydum:

a) Bpems paboThl (MaIIMHHOE BpEeMsl)

ty = 365K X teyx Keyrx24, M.u.

rae K, — koaddunment 3arpysku B rog K,=0,8

Keyr - K09 duument 3arpy3ku B cyTku K, =0,66

tew — CPOK CITYKOBI, JIET tey= 10

ty = 365x0,8%0,66x10x24 = 46252,8 m.u.

0) KOJIMYECTBO LIUKIJIOB MOTPY>KEHUS

N;= 60xnxcx t,,

rjae ¢ = 1,KoIM4ecTBO CMEH B CYTKHU

Ni= 60x960x 1x46252,8= 26,64x10°

Ni= 60x266,55x1x46252,8 = 7,4x10°

Omnpenenum Tenepb K03GGOUITMEHTHI TOJITOBEYHOCTH.

Tax xak mpu N > Ny K03 (QULIHEHT 10JITOBEYHOCTH IIPU PacyeTe MO KOHTAKTHBIM
HanpsKeHUsIM Zx = 1, TO JUIsl BCeX YeThIpeX BapUaHTOB TEPMOOOPAOOTKH ISl Kojieca
U mectepHu Zy = 1.

Koaddunment AoaroBeYHOCTH MpH pacueTre Ha W3rud Ui BCEX BAapPHAHTOB
TepMooOpaboTKH Yy = 1, Tak Kak BO Bcex ciaydasx N> 4x10° .

BorurcniuMm Tenepp nonyckaemble KOHTaKTHbIE W M3THOHBIE HanpsbkeHus.  [lo
dbopmynam Tabn. 2.2 mpeAenbl  BBIHOCIMBOCTHU Ojjim U OFLim, COOTBETCTBYIOIIHE
0a30BbIM 4nciiaM Ny ¥ Ngg 111 BapuanTtoB TO Takue:

I - Komeco Opiinn = 1,8XHB, + 67= 1,8x248,5 + 67 = 514 H/mMm’;

Gpimz = 1,03xHBg, = 1,03 x 248,5 = 256 H/vm’;

IECTEPHSA Opim = 1,8 x285,5 + 67 = 581 H/MMz; Ofim1 = 1,03-285,5 =294 H/MMz;

II - koneco oylim = 1,8%x285,5 + 67 =581 H/MMz; Oorime = 1,03 x285,5 =294 H/MMz;
mecTepHs Giyjim1= 14HRCy, + 170 =14 x 47,5+ 170 = 835 H/MM’; Gpjim = 310 Hvv';
IIT - koneco u mecTepHs Gyym = 14x 50,5 + 170 =877 H/MMz; OrLim = 310 H/MMz;

IV - xoneco u mecTepHs Opjim = 19XHRCy, = 19x 59,5 = 1130 H/MMz; OrLim = 480 H/mm®
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JlommyckaeMble KOHTAKTHBIC W HM3THOHBIC HAIMPSOHKCHUS TOJY4YalOT YMHOXCHHUEM
3HAYEHUHN Gpjim U Ofpim HA KO3 duuueHTsl Zy U Yy (2.6). 3 paHee BBIMOJTHEHHBIX
pacdeToB BUIHO, 4TO Bce KOdpduuuentsl Zy = 1 u Yy = 1. [loaToMy nomyckaemsbie
KOHTaKTHBIE W W3TUOHBIC HAIIPSHKEHUS BO BCEX PACCMOTPEHHBIX CIIyYasiX [Gly = Onjim U
[0]F = OFLim-

Jlns BapuanTa TepMooOpaboTku Il jgomyckaemMoe KOHTAaKTHOE HampshKeHHE,
KOTOPOE JIOJKHO OBITh IPUHSATO B pacyeT, onpenesstoT o dhopmyie (2.7)

[6]= 0,45 ([o]um1 + [0]m) = 0,45(835 +581) = 637 H/mm".

DTO HaNpsHKEHUE HE JOJDKHO MpeBblaTh 3HaYeHue 1,25 [o]y = 1,25x581 = 726
H/mv®. ClieoBaTelbHO, DTO YCIOBHE BBINONHSETCA. JUIsi BCEX APYTHX BAapUAHTOB
TepMOOOPaOOTKH B KaueCTBE JOMYCKAEMOT0 KOHTAKTHOTO HAaMPsHKEHUS] TPUHUMAIOT
MeHblIee U3 [Gly; U [G]yz. Takum obpazom:

Bapuanr [ - [c]y =514 HAvm; [6] =256 Hivv; [6];1 =294 HAn®,

Bapuanr I1 - [6]y = 637 Hwv; [0]r = 294 Hav?®; [6] = 310 H/ivr'.

Bapuanr 11 - [6]y = 877 H/MM;, [6]r2 = [6]r = 310 HAum®.

Bapuant IV - [6]y = 1130 HMM?; [6]r = [6]r = 480 H/mm™.

2.2. OnpeaesieHre MEKOCEBOI0 PACCTOSTHUS.

Jlnst  pacueTta MEXOCEBOTO pAacCTOSHUA Tepefadyd MpeBapuTeIbHO HaI0
ONpeNeNIuTh 3HAuCHUS HEKOTOPhIX KodpdumuentoB. Ilo pexomeHmarusm,
MIPUBEACHHBIM B pa3fl. 2.2, IPUHUMACM:

KO2(DPUIIMEHT MEKOCEBOTO PACCTOSHUS JIs Mepeiad ¢ KochiMu 3yObsamu K, = 49,5;
K09(OHUIMEHT MIHPUHBI Y, = 0, 315;
KO3 PUIMEHT HIMPUHBI Ypq IO popmyiie (2.8);

Wpd = 0,5 W, (£ 1)=0,5-0,315(3,6 + 1)=0,72.

Hna  Berurcnenns kodpuumenta Kpg HEpaBHOMEPHOCTH — paclpeneleHUs
Harpy3Ku M0 JJIMHE KOHTAKTHBIX JIMHUN HAX0JUM 3Ha4eHUE UHICKCA CXeMbI S = 8 (CM.
tabn. 2.3) u no dopmyine (2.9) paccuntpiBaem 3HaueHue 3toro koddduimenta. [lpu

3HaueHnu TBepaocty > 350 HB, T.e. niis BapuantoB TepmoodpadoTku Il u IV:

Kag =1 + yua/S =1+ 2:0,72/8 = 1,18.
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[Ipu tBepmoctu 350 HB, T.e. ans BapuanToB TepmooOpaborku I u II,
ko3 durment Kyg = 1.

JlanbHeWui NopsA0K pacyeTa COOTBETCTBYET IPUBEACHHOMY B pasa. 2.1.1.

MexoceBble paccTosiHus onpenernsiem no Gopmyne (2.10) [1, ¢.21] ana Bcex

MPUHATHIX BAPUAHTOB MAaTEPHAIIOB U TEPMOOOPAOOTKH.

Ky T . 10°
aw= K, (ut1)3— 2> =49,503.6+1)3 123520007 140,84 v
v, u’[ol 0,315-3.6°-514

[IpuHuMaeM U3 psiia CTaHAAPTHBIX YUCEN ay, = 140 Mm

JlenuTenbHbIi AUaMeTp MECTEPHU BBIYUCIISIOT 1O (hopMylie

d; = 2xay/(uxl) = 2x140/(3,6 + 1) = 60,87 = 61 mm

IIpenBapurtenbHble OCHOBHBbIE pa3Mepbl KoJeca. [ BbIOpaHHOTO BapHaHTa
OIpeIeINM Ipe/IBapuTeNIbHbIE OCHOBHBIE Pa3Mephl Kojleca:

- e TeNbHbIN Auametp (2.12)

dy = 2xay xu/(u+ 1) =2x140x3,6 (3,6 + 1) =219 mm;

-mupuHa (2.13)

by = Ypa aw = 0,315x140 = 44,1 mm
[TpuauMaem U3 psiia cTaHAAPTHBIX YKcel by = 44 mMm (Tabmn. 19.1) [1, c.481]
2.3. Onpenesienne MOAYJIsl epegav.

MO[[y.]'Ib nepeaavan. I[JISI BBIUHCJICHUA TIPCABAPUTCIBHOIO 3HAYCHUA MOIYJIA

nepenayu mo pekomenaammu 1. 3 pasza. 2.1.1 [1, ¢.22] npumem kodppuiiueHT MoayIs

K. =6,8. Toraa nmo ¢popmysne (2. 16)
Lo 2K, T, 2:6.8-25526- 10°

=1,22 Mm

~d,b,[c]; 219-44-294
Okpyriasiem 10 CTaHIapTHOTO 3HAYEHUS U3 MEPBOTO pAaa: m = 1,25 mm

2.4. OnpeneneHue umcesa 3y0beB, yrja HX HAKJIOHA H (PaKTHUECKOro

nepeIaToOYHOro Yncia.
Yros HAKJIOHA H CyMMAapHOe YHCJI0 3y0beB.
MuHuUMaIBHBIN YT HaKJIoHa 3yOneB (2.17)
Bmin= arcsin (4m/b,) = arcsin (4-1,25/44) = 6,52°
CymmapHoe ynciio 3yoneB (2.18)
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Zs = 22y, COS Prin /m = 2-140 cos 6,52°/1,25 = 223

OKpyrJissi B MEHBIIIYIO CTOPOHY 0 1I€JIOTO YUCIIa, IPUHUMAEM Zs =223
Torna nelictBurenpHOe 3HaueHue yria 3 (2.19)

B = arccos(zsm/(2ay,)) = arccos (223x1,25/(2x140)) = 5,41°

Yuco 3yoneB mectepuu (2.20)

z1=zJ/(u=+1)=223(3,6 +1)=48,47 . llpunumaem z; =48.

UYucno 3yobeB koneca (2.21) z, =z, — 2= 223 - 48 =175

dakTHYecKoe neperaToyHoe YUCI0

Uy = 2/z,= 175/48 = 3,64

OTKJIOHEHHE OT 33/IaHHOTO MePeIaTOYHOro yrcia (2.22)

Au= ((ug - u) /u) x100 = ((3,64-3,6)/3,6) x100 = 1,11 %,

YTO HAXOJUTCS B JOIYCKAEMbIX Mpeesax.

2.5. Onpenenenue 1HaMETPOB KoJIec.

I'eomeTpuueckue pazmepsbl KoJiec. JlenurenbHbie auaMeTpsl (2.23):

- mectepau d; = z;xm/cos f =48 x1,25 /cos 5,41° = 60 mm;

-koieca d, =2xa,-d; =2x140 - 60 =220 mm.

JlriaMeTphl OKPY>KHOCTEH BEPILMH U BIAIUH 3yObeB (2.24):

- mectepHu dy =d; +2xm =60 + 2 x1,25 = 62,5 mm;

dg=d;-2,5xm = 60-2,5 x1,25 = 56,875 mm;

-xoneca dp =d, +2xm =220 + 2x1,25 =222,5 mm;

dp =d>- 2,5xm =220 - 2,5 x1,25 =216,875 mm;

[upuna mecrepuu b; = 1,08xb, = 1,08 x44 = 48 mm.
IIpoBepka NpUrogHOCTH 3ar0TOBOK K0JIeC ISl IPUHATON TEpPMOOOPAOOTKU:

- st mectepHu Dy, = d, + 6 = 62,5+ 6 = 68,5 MM;

- JUIA KoJieca 0€3 BBITOUEK S, = by +4 =44 + 4 =48 mm

[To Tabxn. 2.1 [1, c.17] mns cranum mapku 40X mpenenbHble pa3Mepbl 3arOTOBOK

koyiec: Dy, =

125 mym; Sy =

80 mMm. VYcnoBus MMPpUTroaAHOCT 3aroTOBOK KOJICC

BBIIIOJIHCHBI M, CJICOOBATCIBHO, MOI'YT OBITh IMMOJIYUYCHBI IIPUHATBIC MCEXAHUYCCKUC

XaAPAKTCPUCTUKH MATCPHUATIOB KOJICC.

2.6. Onpenesienne CUJI B 3aLleNIJICHUH.

am)Jlucm|  Ne dokym.
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CuJabl B 3alleIVIEHMH BBIYUCIIAIOT 10 opmynam (2.25) [1, c.24]:

- okpyxkHas F=2xT,/d, = 2x255,26x10°/220= 2320,5 H;

- paguanbHas F, = F; xtg o/cos = 2320,5x tg20°/cos 5,41° = 848,2 H;

- oceBas F.=F; xtg p=2320,5x tg 5,41°= 219,76 H.

2.7.11poBepka 3y0beB KOJI€C 110 HANPSKEHUAM M3ruoa.

[IpenBapuTenbHO HA3HAYMM CTENEHb TOYHOCTH MEPEJadyM U ONpeIeIuM 3HAUYCHUS
HEKOTOPBIX YTOUHSIONINX K0P puimeHToB. Tak kak (hakTHUyecKoe nepelaTouHoe YUCIIO
nepeaay ug = 3,64, To 4acToTa BpalleHus Baja Koyieca ny = 960/3,64= 263,73 MHuH .

Oxpy»xHasi CKOPOCTb KoJieca

v =7 xdyx n/60000 = 3,14 x220x263,73/60000 = 3,03 m/c.

Hasnauaem crenenp TouHoctu 7 (cM. Ttadim. 2.4) [1, c¢.25]. Koadpdunument Kg, =
0,81 Koadpdumment Y g (2.26)

Yp=1-p/100°=1-5,41°/100°=0,95.

Tax xak v < 15 m/c, To npu Bapuante II TepmooOpadboTkn ko3dpunuent Krg= 1,0.
[Tpu TBepaocTu 3yoneB koneca < 350 HB xoaddunment Kg, = 1,2.

His onpenenenust KodpGUUMEHTOB Ygsy, Ygs) BBIYMCIUM TPUBEACHHBIE YHUCIIA
3yOBeB: KOJIeCa Z,, = 2,/cos’ B= 175/cos’5,41° = 177,3;

MIECTEPHU Zy| = 7,/cos> B= 48/cos’ 5,41° =49,

ITo ta6:. 2.5 npuanmaem Ygs; =3,61; Yrs= 3,65.

PacueTHoe HampspkeHne u3ruda B 3yObsix kojeca (2.29) [1, ¢.26]

or2 = KroKep Key Yp XYEsox Fi/(box m) =

=0,81x1,0x1,2x0,95x3,61x2320,5/(44x1,25) = 140,64 H/mm?,

YTO MEHBIIIE JIOMYCKAEMBIX HAMPSKEHUM |G|, = 294 H/Mm?.

PacueTHoe HampspkeHue u3ruda B 3yonsix mectepuu (2.30) [1, ¢.26]

Gr1 = Or2 Yrsi/Yrso= 140,64 x3,65/3,61 = 142,2 H/mm”.

41O TaKKe MeHbme [6]p = 310 H/mm®™.

2.8. IIpoBepka 3y0beB KOJI€C M0 KOHTAKTHBIM HANIPSKEHUSIM.

Ormpeznenum 3Ha4€HUs YTOUHAOMMX K03GPunueHToB [1, ¢.26]: Ky, =1,1; Kyp - 1;
Kyv= 1,1 npu tBepaoctu 3yoneB kojeca < 350 HB. PacueTHoe KOHTaKTHOE HANPSKEHUE

2.31)[1, ¢.27]
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0, =376, /K, Ky Ky F(u, £1)/(dyb,) =

=376,/1,1-1,0-1,2-2320,5(3.64 +1)/(220 - 44) =455,6 H / mm

3.PacueTr TUXOXOJAHOM MUJIUHAPUIECKON CTyNIEHU PeAYKTOpA.

3.1. BeiOop maTepuaia KoJiec, TepMHUIECKO 00padoTKH, TBEPAOCTH U
onpejesjieHle 10MyCKAeMbIX HANPSKEeHHUH.

Pacuer unnuHapuveckoii 3y0uaToil neperavmn.

BoimonmHuM  [ist  cpaBHEHHMsS pacdeT INepedadyd i BCEX YeThIpeX BHUJIOB
tepmuueckoir o0pabotku (TO), ynoMmsiHyThIX B Ti. 2. B COOTBETCTBHM C 3TUM
pUMEM clieyrolme MaTepuaisl s BapuantoB TO (cm. Tabn. 2.1):

I - koneco - ctanb 40X; TBEpIOCTb MOBEPXHOCTH 3yOheB 235 ... 262 HB;

mectepHs - cranb 40X; TBepAOCTh NOBEPXHOCTH 3yObeB 269 ... 302 HB;

I — xomeco - cramp 40X; TBepAOCTH MOBEpXHOCTU 3yOheB 269 ... 302 HB;
mectepHs - ctaib 40X; TBepAOCTh MOBEPXHOCTH 3yObEB MOCJE 3aKAIKU C HAarpeBOM
TBY 45 ... 50 HRC;

III- xoneco u mectepHs - ctanb 40XH; TBepaOCTh MOBEPXHOCTU 3YOBEB IMOCTE
3akanku 48 ... 53 HR.C;

IV- koneco u mectepHns - cranb 12XH3A; TBepA0CTh TOBEPXHOCTH 3yOBEB MOCTE
LeMeHTaluu 1 3akanku 56 ... 63 HRC.

OnpenenuM cpeHUE 3HAUYCHHSI TBEPAOCTEH MOBEpXHOCTEH 3yObeB Kosec (2.1) u
3HaueHus 0a3 ucneitanuii (2.2). g npunsaTeix BapuantoB TO nomyyum:

I - xomeco HB,, = 0,5(235 + 262) = 248,5; NHyg = 30HB., = 30x248,5** =
1,68:107; mectepus HB,, = 0,5(269 + 302) = 285,5; Ny = 30x285,5>* = 2,35x10;

IT - xoneco HB, = 285,5; NHyg = 2,35x10; mectepast HRCg, = 0,545 + 50) =
47,5. Ilo Tabimue nepepona (c. 18) HRC,, = 47,5 coorerctByeT HB, = 456.

Torna NHyg= 30 * 456™%= 7,2 x10’;

III - xoneco u mecrepus HRC., = 0,5(48 + 53) = 50,5, uro coorBercTBYyeT HB[, =
490. Torna NHyg= 30x490%* = 8,58 x107;

IV - xoneco n mecrepus HRC, = 0,5(56 + 63) = 59,5, uto coorsercTBYeT HB,, =

605. Torna NHyg = 30x605%* = 1,42 x10®,
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Tax kak ipu N > Nyg K03QPHUIIMEHT JOATOBEYHOCTH MPHU pacueTe 1Mo KOHTAKTHBIM
HaIpsDKeHUsIM Zy = 1, TO JJIs BCEX YeThIPeX BapHaHTOB TEPMOOOPAOOTKHU IJIs Kojeca
U mectepHu Zy = 1.

KoaddummeHnt monroBedHOCTH TpH pacyeTe Ha WM3rHO Il BCEX BapUaHTOB
TepMo06paGoTke Yy = 1, Tak Kak Bo Bcex caydasx N> 4x 10°.

Boeluuciaum Tenephr M0mycKaeMble KOHTAKTHBIE M M3THOHBIC HAIPSKEHUSI. ITo
dbopmynam Tabn. 2.2 mpenensl  BBIHOCIMBOCTU Ohjim M OFLim, COOTBETCTBYIOIIIUEC
0a30BbIM "nciiaM Ny ¥ Ngg 111 BapuanToB TO Takue:

I - Komeco Opiny = 1,8XHB,, + 67= 1,8x248,5 + 67 = 514 H/mMm;

Gpimz = 1,03xHBg, = 1,03 x 248,5 = 256 H/vm’;

IIECTEPHS Opim = 1,8 x285,5 + 67 = 581 H/MMz; Ofim1 = 1,03-285,5 =294 H/MMz;

1T - KoMeco Opiima = 1,8%285,5 + 67 = 581 H/MM’; Gpiimp = 1,03 x285,5 = 294 H/mm';

mecTepHs Giyjim1= 14HRCy, + 170 =14 x 47,5+ 170 = 835 HMM’; Gpjim = 310 Hmv';

IIT - koneco u mecTepHs Gy = 14x 50,5 + 170 =877 H/MMz; OrLim = 310 H/MMz;

IV - xomneco m mecrepHs ouim = 19xHRCy, = 19x 59,5 = 1130 H/MMz; OrLim = 480
H/mm®

JlomyckaeMble KOHTAaKTHbIE M WM3THOHBIC HAINPSHKCHHS TOJYYAalOT YMHOXKEHUEM
3HAYEHUHN Oyjim U Ofpim HA KO3 duuueHtsl Zy U Yy (2.6). 3 panee BBIMOJTHEHHBIX
pacdeToB BUIHO, 4TO Bce Kodpduuuentrl Zy = 1 u Yy = 1. [loaToMy nomyckaemsbie
KOHTaKTHBIEC W W3TUOHBIC HAIIPSHKEHUS BO BCEX PACCMOTPEHHBIX CIIyYasiX [Gly = Onjim U
[6]r = OFLim.

Jlns Bapuanta TtepMooOpabotku Il gomyckaeMoe KOHTaKTHOE HampshKEHUE,

KOTOPOE JIOJKHO OBITh MIPUHSATO B pacyeT, onpenesstoT o dhopmyie (2.7)

[6]1 = 0,45 ([o]1 + [0]i) = 0,45(835 +581) = 637 H/mm".

DTO HaNpsHKEHUE HE JOJDKHO MPEBBINIATH 3HaueHue 1,25 [o]y = 1,25x581 = 726
H/mv®. ClieoBaTelbHO, 3TO YCIOBHE BBIMONHSETCA. JUIsi BCEX APYTHX BAapUAHTOB
TepMOOOPaOOTKH B KaueCTBE JOIMYCKAEMOTO KOHTAKTHOTO HAMPSKEHUS MPUHUMAIOT
MeHblIee U3 [Gly; U [G]yz. Takum obpazom:

Bapuanr [ - [c]y =514 HAvmv; [6]p =256 Hivv; [6];1 =294 HAumn®,

Bapuanr I1 - [6]y = 637 H/MMz; [0]2 =294 H/MMz; [6]:1=310 H/vn?,
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Bapuanr 11 - [6]y = 877 H/MM; [6]r2 = [6]r = 310 HAm®.

Bapuant IV - [6]y = 1130 HMM?; [6]r = [6]r = 480 H/mm?.

3.2. OnpeneJieHue MeKOCEBOr0 PaCcCTOSHMSA.

JInst  pacdera MEKOCEBOTO pACCTOSHUS Tepeqadyd TpeABapUTENbHO HAaJllo
ONpeNeNuTh 3HAYCHHUS HEKOTOPBHIX KodpdumueHToB. Ilo pexomeHmanusm,
NPUBEJICHHBIM B pa3Jl. 2.2, IPUHUMAEM:

KOA(PPUIIMEHT MEKOCEBOT0 PACCTOSIHUS JIJIS TIepeaad ¢ KochiMu 3yObsimu K, = 49,5;
K09(OHUIMEHT HMIHPUHBI Y, = 0, 315;

KO3 PUITMEHT MHUPUHBI Ypq IO popmyiie (2.8);

Wod = 0,5 Yo (£ 1)=0,5-0,315(2,79 +1)=0,6.

Jis Beruncienus kodpdunuenta Kyg HepaBHOMEPHOCTH paclpeelIeHUs] Harpy3Ku
M0 JUTMHE KOHTAKTHBIX JIMHUH HAXOJHWM 3HAYeHUE HMHJEKca cXeMbl S = 8 (cMm. TaOuI
2.3) u o dhopmyie (2.9) paccuuthiBaeM 3HaueHHE 3TOr0 Koddurmenta. [Ipu 3HaueHnn

tBepaoct > 350 HB, 1.e. ansa BapuanToB TepmoodpadoTku I u IV:

Kig =1 + ypa/S =1+ 2:0,6/8 = 1,15.

[Ipu tBepmoctu 350 HB, T.e. nna BapuantoB Tepmoobpaborku [ um I,
ko3 durment Kyg = 1.

JlanpHENIIMI NOPSIOK pacyeTa COOTBETCTBYET PUBEAECHHOMY B pasz. 2.1.1.

MexoceBoe paccTostHus orpeersieM o ¢opmyse (2.10) [1, c.21]

1-691,23-10°
0.315-2,79% -5142

aw = 49,5(2,79 + 1)-1’/ ~191,7 Mmm

[TpuauMaeM U3 psiaa CTAaHAAPTHBIX YHCE ay, = 200 MM

JlenuTenbHbIi AUaMeTp MECTEPHU BBIYUCIISIOT 1O (hopMyIie
d; =2x200/(2,79+ 1) = 105 mm

IIpenBapurtebHbIe OCHOBHBbIE Pa3Mephl KoJieca.

OmnpenenuM npeaBapuTeIbHbIE OCHOBHBIE pa3Mephl KoJeca:

- e TeNbHbIN AuameTp (2.12)

- dy = 2x200%2,79/(2,79+ 1) = 295 mm;

-mupuHa b, = 0,315x200 = 63 MM
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[IpuHUMaeM U3 psja CTaHAAPTHBIX YUCEl by = 63 MM.

3.3. Onpenesienne MoAyJisi mepegavu.

MO[[y.]'Ib nepeaavan. I[JISI BBIYHCJIICHUA TPCABAPUTCIBHOIO 3HAYCHHUA MOAYJLA

nepenayu mo pekomenaammu 1. 3 pasza. 2.1.1 [1, ¢.22] npumeM kodppuiiueHT Moays

K. =6,8. Torna no ¢popmysne (2. 16)

2.6.8-691,23-10°
m2=

=1,72 mm.
295-63-294

OprrJISICM A0 CTAHAAPTHOI'O 3HAYCHUA U3 IICPBOTO psAaad: M = 2,0 MM.

3.4. Omnpenesnenne 4ucea 3yObeB, yIrja HMX HAKJIOHA H (aKTHYECKOro

nepeaaToqaYHoro 4ucjaa.

Yros HaKJIOHAa M CyMMAapHO€ 4YHCJIO0 3yObeB. MUHUManbHBIA Yrojl HakKJIOHA

3yoneB (2.17)
Bmin= arcsin x(4x2/63) = 7,29°.
CymmapHoe uynciio 3yoneB (2.18)
z, = 2x200x cos 7,29°/2,0 = 198.

Oxpyrsisi B MEHBUIYIO CTOPOHY JI0 LIEJIOT0 YKMCIIa, IPUHUMAEM Zg =198.

Torma nerictButensHOe 3HaUeHue yriaa 3 (2.19)

B = arccos x(198x2,0/(2x200)) = 8,41°

Yuco 3yoneB mecrepuu (2.20)

z1=zJ/(u=+1)=198/(2,79 +1) = 52,24. Tlpunumaem z; = 52.
Yucro 3yObeB kojeca (2.21)

7, =z, — 71— 198-52 = 146.

daKkTHYECKOE NePeIaTOUYHOEe YHCITIO0

OTKJIOHEHHE OT 3a/IaHHOTO MepPeIaTOYHOro yrcia (2.22)

Uy = 146/52=2,8

Au= ((ug - u) /u) x100% = ((2,8 -2,79)/2,79) x100% = 0,36%,
YTO HAXOJUTCS B JOIMYCKACMBIX TIpeIeiiax.

3.5. OnpenennM reoMeTpudecKue pasmepbl Kojec.
JlenurenbHble quamMeTpsl (2.23):

- mectepau  d; = 52x2 /cos 8,41° = 105mm
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-xoneca d,=2x200—-105=295 mMm

JlriaMeTphl OKpY>KHOCTEH BEPILKH U BIAIUH 3yObeB (2.24):

- mectepHr dy =d; + 2xm = 105+ 2 x2 = 109 mm;

dg=d;-2,5xm =105 -2,5x2 = 100 mm;

- kojteca dp=d, +2xm =295+ 2 x2 =299 mm;

dp =d>- 2,5xm =295 - 2,5 x2 =290 Mmm;

[upuna mecrepru b; = 1,08xb, = 1,08 x63 = 68 mm.

IIpoBepka NpUrogHOCTH 3ar0TOBOK K0JIeC Il IPUHATON TEpMOOOPAOOTKU:

- anst mectepHu Dy = d,; + 6 = 109+ 6 = 105 mwvm;

- JUIA Kojieca 0€3 BBITOUEK S, = by +4 =63 +4 =67 Mmm

[To Tabn. 2.1 [1, c.17] ansa cranu mapku 40X npenenabHble pa3Mepbl 3arOTOBOK
konec: Dp, = 125 MMm; S, = 80 Mm. VYcioBHS IPHUrOJHOCTH 3aroTOBOK KOJIEC
BBITIOJIHEHBI U, CIIEIOBATEIbHO, MOTYT OBITH MOMYYEHBI MPUHATHIE MEXaHHYECKHUE

XaAPaKTCPUCTHUKH MATCPHUATIOB KOJICC.

3.6. OnpenesieHue CWJI B 3alleIVIEHUM BBIYUCIISIOT 10 popmynam (2.25) [1, ¢.24]
- okpyxkHas F=2xT,/d, = 2x691,23x10°/295= 4686,3 H;
- paguanbHas F, = F; xtg o/cos = 4686,3xtg20°/cos 8,41°=1723,9 H;
- oceBas F.=F; xtg B = 4686,3xtg 8,41° = 692,84 H.

3.7.11poBepka 3y0beB KOJI€C M0 HANIPSKEHUSIM H3ruoa.

[IpenBaputeabHO Ha3HAYMM CTETICHH TOYHOCTHU TEpEaaud U OMPEeTUM 3HAYCHUS
HEKOTOPBIX YTOUHSIOMMX KodhduineHToB. Tak kak (hakTHIecKoe MepeaaToqHOe YUCIIO
nepeaayn ug = 3,64, To 4acToTa BpalleHus Baja Koyieca ny = 960/3,64= 263,73 MUH .

Oxpy»xHasi CKOPOCTb KoJieca

v =1 xdyx np/60000 = 3,14 x220x263,73/60000 = 3,03 m/c.

Hasnauaem crenenp Tounoctu 7 (cMm. 1abn. 2.4) [1, c.25]. Koapdunuent Kg, =
0,81 Koadpdumment Y g (2.26)

Yp=1-B/100°=1-8,41°/100°=0,916.
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Tax xak v < 15 m/c, To npu Bapuante II repmoodpabotku xkoddpdunment Keg= 1,0.
[Ipu TBeprocTH 3yObeB Kojeca < 350 HB koaddunment Kg, = 1,2.

Hns onpenenenust Ko3pPUMeHTOB Yrsy, Yps; BBIUMCIMM IPHUBEICHHBIE YHUCIIA
3yOBeB: KOJIeCa Zy, = 7,/c0s’ B= 146/cos38,41° =151;

IECTEPHU Zy| = 7,/cos> B= 52/cos’ 8,41° =54,

ITo ta6:. 2.5 mpuanmaem Ygs; =3,61; Yrs= 3,64.

PacueTHOe HampspkeHre u3ruda B 3yObsix kojeca (2.29) [1, ¢.26]

or2 = KroKep Key Yp XYEsox Fi/(box m) =

=0,81x1,0x1,2x0,916x3,61x4686,3/(63x2,0) = 33,1 H/mm?,

YTO MEHBIIIE JIOMYCKAEMBIX HANPSKEHUH |G|, = 294 H/Mm?,

PacueTHoe HampspkeHue u3ruda B 3yonsix mectepuu (2.30) [1, ¢.26]

or1 = o2 Yrsi/Yrso= 33,1 x3,64/3,61 = 33,37 H/mv'.

YTO TaK)Ke MEHbIIE [G]p = 310 H/Mm?,
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3.8. IIpoBepka 3y0beB KOJI€C 10 KOHTAKTHBIM HANPSIKEHUSIM.

oy =376, /Ky, KKy Fy (uy, £1)/(d,b,) =

n[] _aZa

& &

————r |

m_ ,a;‘ ‘ﬁ

=376,/1,1-1,0-1,2-4686,3(2.8+1)/(295- 63) =422,86 H / Mm>

2270

Ormpeznenum 3Ha4eHHs yTOUHSAIOMMUX K0d(duuneHTos [1, ¢.26]: Ky, =1,1; Kyp - 1;
Kyv= 1,1 npu tBepaoctu 3yoneB kojeca < 350 HB. PacueTHoe KOHTaKTHOE HANPSKEHUE

2.31)[1, ¢.27]

[

Puc. 1 O6mwmit Bu.
1 -penykrop, 2-onopa, 3-6apaban, 4-pama cBapHasi, S-mydpra MYBII, 6-mydTta

MIPEIOXPAaHUTENbHAS, 7-3JIEKTPOIBUTATENb.

am)Jlucm|  Ne dokym.
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d];]'[ =52 MM

4.11poeKTHBIN pacyeT BaJ0OB PeAYKTOpA.

4.1.BBICTPOXOAHBII BaJI.

d=(7... 8)3[Ty = (7..8)373,1 =29,26...33,45 mm.

ITo ta6:. 12.5 npunumaem d = 32 mm.

[Toaromy npumem dg; = 48 Mm.

4.2.BbIX01HOM (THXOXOJHBII) BaJI.

4.3.1IpoMexyTOYHBII BaJI.

d=(6...7)3 |Tp =(6...7) 255,86 =44,43 mm. [Ipunumaem d = 44 mm

dp = 44- 2-2,5 = 39 mm. [Ipunumaem d = 40 mm.

Torma dp = d+2t,, e t, —youna maza [1, ¢.488, tadn. 19.11]
dp =32 + 2-3,5 = 39 mm. [Ipunumaem dp = 40 mm.

Huamerp 3amneunka dgp= dp+ 3r=40+ 3x 2,5 =47,5 mm.

JUTMHA TTocaiogHoro KoHna Iy = 1,5xd = 1,5%32 = 48 mM. [Ipuaumaem 48 mwm;

JUTMHA TTPOMEKYTOUHOTO ydacTKa lgg - 1,4xdp = 1,4x40 = 56 mm.

d=( ... 6)31/TT = (5...6)3«/691,2 = 44,2 mm. [Ipuaumaem d = 45 Mmm
dp =45 + 2-4 = 53 mm. [Ipuaumaem dp = 55 mm.

Huametp 3amneunika dgrp = 55 + 3x3 = 64 mM. [Ipumem ctaHgapTHOE 3HAYCHHE

JUTMHA TTocatouHoro kouna l,, = 1,5xd = 1,5 x45= 68 mwm;

JUTMHA TTPOMEXYTOYHOTO ydacTKa l; = 1,2xdp = 1,2x55 = 66 mm.

3a30p MEXIy KoJlecaMH M CTeHKaMu Kopryca 1o ¢popmyie (3.5)

L = ay; + awt 0,5(da+du) = 1404200 + 0,5(62,5+ 299) = 520,75 mm;
a=3L+3mm=3405,75+3=11 Mm

I[JISI IMOCTPOCHUA KOMIIOHOBOYHOM CXEMBbI CICOYCT HOIIOJIHUTCIIBHO OIIPCACIINTD

HEKOTOphIe pa3zMephl BasIoB. [1o popmynam (3.1) u (3.2) u tabn. 3.1[1, ¢.43] nHaxogum:

dgrr = 64 Mmm. [luameTp mocajgouHOM MOBEPXHOCTH JIJIs Kosieca rpumeM dg = 64 MM

Huamerp 3aruteunka dgp = 44 + 3x2,5 = 51,5 mm. [Ipumem cTtanmapTHOE 3HAUCHHE

am)Jlucm|  Ne dokym.
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5.Pacuer IIMOHOYHBLIX COeTUHEHU .

J{ns nepenaun Bpamaroniero momenra T = 691,23 x10° H'MM THXOXOZHOTO
Bajia MpUMeEM IIMOHOYHOE coeuHeHue. Halimem nuameTp B CpeiHEM CEUEHUU
ydacTka JIMHOM 1 = 63 mm.

dep. = d-0,05x1 = 64- 0,05x63 = 60,85 MmMm.

[Inmonka: b= 18 mm, h=11 MM, t; = 7 MM, giauHa mmmoHku 1 = 63 mMm. Pabouas
nimnHa |, = 1-b = 63-18 = 45 mm.

PacueTHble HANPsKEHUST CMSITHS

3
5 - 2xT _ 2x691,23x10 — 12622 it
dcpx(h—tl)xlp 60,85 x(11-7)x45

410 MeHsbIe [0]e, = 190 H/mm?® .
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6. IlpoBepo4YHbIil pac4€éT THXOXOAHOTO BaJIa

HcxonHble TaHHbBIE:
- OKpy>kHas cuia Ha koisiece Fy = 4686,3 H;
- paauanbsHas cuna Ha konece F, = 1723,9 H;
- KPYTSIINA MOMEHT Ha BBIXOJHOM Bany Tt = 691,23 H*wm;

- CuJIa, IEWCTBYIOMmas ¢o CTOpoHbI MydTer F~125- /T

bIX

F, ~125-4/691,23 = 3286,4(HD).

PacuérHag cxema:

.‘"}—.—.J.‘L ;.-'—.'".\..'
TE=OF 23

OmnpenenuM peakivy B OMopax.
>up(X)=R, =0.

CocraBisieM ypaBHCHUSI MOMEHTOB CHJI, JICHCTBYIOIIMX
B BEPTUKAIBHOM U TOPU30HTAIBHOM MJIOCKOCTSIX,
OTHOCHUTEJIBLHO omop A u B:
>ME =-F -0,123+ R -(0,123+0,066) = 0.
R B F.-0,123  1723,9-0,123

B 0,123+0,066  0,123+0,066
>M), =F,-0,123+Ry, -(0,123+0,066) + F, -(0,123+0,066 +0,113) = 0.
r_—F-0,123-F_-(0,123+0,066+0,113)
R} = u =
b 0,123+0,066
— . — . + —+
_ 4686,3-0,123-32864-(0,123+0,066+0,113) _ g3, |y
0,123+0,066
Tak kak Ipu pacqéTe MMOJYYHIIN OTPpULATCIBbHOC 3HAYCHUC CUJIBI Rg , TO USMCHACM
eé HaIlPaBJICHUC HAa IIPOTHUBOIIOJIOKHOC.
>Mp =F, -0,066-R?% -(0,066+0,123) = 0.

F -0,066 .
P L0, _1723.9:0,066 _ (o0 i,

=1121,9%Hb)

A 0,066+0,123  0,066+0,123
> My =F, -0,113-F,-0,066— R}, -(0,066+0,123) = 0.
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or _ B, 0.113-F 0,066 _ 3286,4-0,113—4686,3-0,066
A 0,066+ 0,123 0,066+ 0,123
IIposepka:
> p(Y) =602 -1723,9+1121,9 =0.
0=0.
> np(Z) = —328,4 — 4686,3+8301,1-3286,4 = 0.
0=0.
CTpOI/IM OITHOPBI I/I3I‘I/I6aIOIJ_II/IX " KPpYTAIINX MOMCHTOB.

= 328,4(H)

390 4 ameas o Q3T J205 /7
J£0 4 LEGE 7 datly f J£00 %
70 N LS,
ous i)
Zl LJ = L
AT e i
[fe 37 Ii=651 2
1177 0066
s M-
L ¥

" .
/ /7
o M /
L/ *0g / }
/
444
ﬂ /
.--'.--.-" .-\-'.--
m -",,...-...-....-..- q
A0 V
M ar|
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_ r 2 B 2
Mmrl o \/(M 1/13r1) T (Mmrl)
M, ., =40,4% +74% = 84,3(H *m)
_ r 2 B 2
Mn3r2 o \/(M 1/13r2) T (M 1/13r2)

ey = V371,47 40 = 371,4(H *m)

Kak noka3zbiBaeT pacy€T, HauOoJIbIINE HANPsDKEHUS] U3ru0a ASHCTBYIOT Ha Ball CO
CTOPOHBI MPABOIl ONOPHI, CIEIOBATEIBHO, TaHHOE CEUEHUE Baja sBIsieTcd Hauboliee
OMACHBIM M BCE JalbHEHIIMe pacy€Tbl Ha MPOYHOCTh OyAE€M BECTHU IO JAHHOMY
CCUCHHUIO.

<

HpOBCpKa YCTaHOCTHOﬁ IMPOYHOCTHU OIIACHOI'O CCUCHMHA.

Onpenenum 3anac NpOYHOCTU: S = & > [S],
JSZ+8?
() T
rae [S] MIPUHUMAEM = 2.
_ oKL _ T oKy
S(S KG N S‘C KT N
e g p @ Yo Om e g p @ i m

c_, =380 MIla; t_, =230 MIla (uus cranu 45),

g,, = 0,68 npu usrorosnennu u3 cramu 45 u npu K _ = 1,8;

e, =09 npu o, =800 MIla npu yncroBoit 06paboTKe;

B =2,6mpu K _ = 1,8 (mpu 3akanke ¢ Harpesom TBY);

K, =138, K_=1,35- ko3 puunents KOHICHTPALUH HATIPSIKCHUS.

M T

oc oc
T

) 2 WPoc

o =
a ‘%7
O

C

M, =3714 H*w; T, = 691,23 H¥m
— 3 _ 3 _ -5, 3
W =0,1-d> =0,1.0,055 =1,7-107(m°)

_ _ -5 _ -5, 3
Wp =2-W_ =2-1,7-107 =3,4-10"(m’)
c, =L’45=21,85-106Ha = 21,85 MIla

1,7-107
ra=L23_5=10,2-106Ha=10,2MHa

2.3,4-10
G =Gmax+6min= Fa

m 2 A

oc
Trac Aoc - IJ1omaab OIIaCHOI'o CCUYCHUA
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_m-dl 3,14-0,055
ocC o 4 o
F, - HopManpHas cuia

F. =+/8301,1% +1121,9> =8376,57(HE.

=0,0024(m%);

o =5376.57 3,5-10° ([Ila= 3,5MI1a .
™ 0,0024
T = Lo =1_=10,2MIla.
o2 WPoc :
NO
K, =9 N >1 - k03P GULKEHT AOATOBEYHOCTH
2

K, =1 (cm. pacuér).
Vv, =0,1my_ =0,05 (a5 cpeqHeyrIepoaUuCThIX CTANEH).

6
5_ - - 380-10° -1 _1516
’ .21,85-10° +0,1-3,5-10°
0,68-0,9-2,6
6
S. - - 230-10° -1 251
’ .10,2-10° +0,05-10,2 - 10°
0,68-0,9-2.,6
15,16-25.1

S =13>[s]=2.

J15,16% + 25,12

Jlucm

KII-AM.1.6.00.00.000 I13 29

amSlucm|  Ne Qokym. loon. {[dama




7.11poBepoYHbIA pacyeT NOAIUUIIHUKOB BBIXOJHOI'0 BaJja.
Yactora BpamieHus Bana n = 95,54 mua” , dp = 55 MM; TpeOyeMBbIil pecypc
HOINIUITHUKOB L/ah =46252,8 4. CxeMa yCTaHOBKH MOJUIUITHUKOB — BPACHIOP.
Ky =0,63
OKBHUBAJICHTHBI HATPY3KU:
Fr1 = KexFrimax = 0,63x4686,3 =2952,37 H;
Fro = KexFromax = 0,63x1723,9 = 1086,06 H;
Fa = Kgx Famax = 0,63%x692,84 = 436,5 H;
4)[IpenBaputenbHO  MPUHUMAEM  MOJUIMIHUK  [IAPUKOBBIA  paavabHO
onHopsiaHbIM cpennet cepum 211. Ilo Ttabn. 19.18 [1, ¢.498] nmna »storo
nogmmmmanka: C, = 43600 H; Cy, = 25000 H.
5)Tak kak MOAIIMIHUKKM paJudajbHble, TO OceBble cocraBisoomue S = 0. U3
ycioBus paBHOBecusi Basa F,y = Fp = 436,5 H, F; = 0. U3 T1abn. 6.1 [1, c.134]
BeinuchiBaeM X =0,56; Y =1,82; e = 0,24.(kos3pdunuent V = 1 npu BpameHuu
BHYTPEHHETO KoJiblla). OkoHYaTenbHO npuHuMaeM: X = 1; Y = 0.
6) DKBUBaJEHTHAs JUHAMUYecKas paauaibHas Harpyska npu Ky = 1,4 u Kt = 1:
Rg = (VxXxF; +YxF,) x Kg x Ky =2952,37x1,4x1 =4133,3 H.

7) TpeGyemas AuHaAMU4ecKasi rpy3010IbEMHOCTh

L,..n60 . .
Cop = REP/% = 4133,3%/46252’210965’54 60 =26553,5 H.

8) Tak kxak C,,< C, (26553,5<43600), To npeaBapUTEIbHO NMPUHATHIA MOAIIUITHUK

IIOAXOAUT.
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8.Pacuer myp1si MYBII - 32 I'OCT 21424-93

JIns coenviHEHUsT BXOAHOTO KOHILIA PEIyKTOpa M Baja JJIEKTPOABUTATENS
MPUMEHSIEM  yINPYTyl0  BTYJIOYHO-MAJbLEBYI0O  MydTy, KOTOpas  oOjagaer
NOCTATOYHBIMM yNPYTUMHU CBOMCTBAMH W MajblM MOMEHTOM HMHEPUUU IS
YMEHBIIEHHUS TYCKOBBIX HATPY30K HA COEAUHSAECMBIE BAJIBI.

MydTy BbIOMpaeM 1o OoJblIEMY AMAMETPY KOHIIOB COEAMHSIEMBIX BajJOB U

pacueTHOMY MOMEHTY ! 7 , KOTOPBIil JOJKEH OBITh B IIpeeaX HOMHHAIILHOTO.
[To pacueTHOMY MOMeHTY BbiOupaem mypty MYBII-32 TOCT 21424-93

[IpoBepka Ha cMsATHE B NPEANOIONKEHUU PABHOMEPHOIO PaBHOMEPHOTO
pacripeielieHUsI Harpy3Ku Mexy MajbliaMu
Gew = 2-10°To/zDodnlar) < [6]ens
rae: Ty — Bpamaromuii MOMEHT, H-M;
d; — muamerp naneua, Mm; d; = 14 MM
ly; — IJTMHA yIpYroro 3jieMeHTa, MM; 1y, = 28 MM
Z. — YHMCJIO TTANBIEB, Z, = 6;
Dy — nuameTp OKpy>XKHOCTH PacIoyIOKeHUsI maibleB, MM, Dy =105 mMm.
Oen = 2x10° x74,6/(6x105%14x28) = 0,6 H/mm”
Pacuer mo HanpspKeHUSIM CMSATHS YCIOBHBIN, MOATOMY JIONyCKaeMble HAMPSKCHUS
MPUHUMAIOT 3aHUKEHHBIMU: [G ey = 4 H/mm®,
[Maneupbr mydTer uzroraBnupaiot u3 ctainu 45 (FOCT 1050-88) u paccuuThIBaIOT
Ha M3ruo:
6y = 2-10°T(0,5 1,y + C)/( 2Dy 0,1d » )< [6]..
Jlonyckaemble HanpspkeHus usruoda [6], = (0,4 ...0,5) o,

2
r7ie G, — Ipeiesl TeKy4eCcTd MaTepuana nainsles, 6, =540 H/mm™;
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C —3azop mexay nonymydramu, C = 3...5 mm.

A
!

(3]
e

&7

——_} L
oy e

on = 2x10°x74,6x(0,5%28+5)/(6x105x0,1x14%) = 16,4 H/mm* <[0],,

Puc. 3 Mydra MYBII -32
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9.Cma3bpiBaHMe 3y04aThIX KOJIEC  MOIIMITHUKOB.

I[JISI YMCHBIUICHHUA TIOTCPb MOMIIHOCTH Ha TPCHUC, CHUKCHUA HWHTCHCHUBHOCTH
HU3HAIUBAHUA TPYHIUXCS HOBCpXHOCTefI, HUX OXJIAKIACHUA U OUYUCTKU OT IIPOAYKTOB
HN3HOCA, a4 TAKXKC IJII IMTPCAOXPAHCHUA OT 3dCHaHUsA, 3aUPOB, KOPPO3UU HOJIZKHO OBITH

o0ecrneueHo HaJIe)KHOE CMa3bIBaHUE TPYIIUXCSI [IOBEPXHOCTEN.

Cma3biBaHue 3y04aThIX Mepeaay.

B mammHOCTpOEHUM JUIsi CMa3bIBaHUS 3yOYaThbIX IIMPOKO MPUMEHSIOT TakK
Ha3bIBAEMYIO KapTepHYyI0 cuctemy. B kopmyc peaykropa uid KOpoOKH mepenad
3aJIMBAlOT MAaclio Tak, YTOObI BEHIbl Kojec ObUIM B Hero morpyxkeHnl. Koneca mpu
BpalllEHUH YBJIEKAIOT MAcjo, pa3OpbI3ruBas ero BHyTpU Kopmyca. Macio nomnajaaer Ha
BHYTPEHHHE CTEHKH KOPITyca, OTKY/la CTEKAeT B HIKHIOIO €ro 4acTb. BHYTpH Kopiryca
oOpa3zyeTcs B3BECh YaCTHIl Maciia B BO3/AyXe, KOTOpass MOKPHIBAET MOBEPXHOCTU
PacmoIOKEHHBIX BHYTPH KOpITyca JieTajei.

KapTtepHoe cma3piBaHMe MPUMEHSAIOT MPH OKPY>KHOW CKOPOCTH 3yOUaThIX KOJIEC
u uepBsikoB 10 12,5 m/c. Ilpu Gosiee BBICOKMX CKOPOCTSAX Macjo cOpachIBaeT ¢
3yObeB IEHTpOOeXHas Ccuia U 3aleryieHde paboTaeT NpU  HEIOCTaTOYHOM
cMma3piBanuu. Kpome Toro, 3aMeTHO BO3pacTalOT TMOTEPU MOLIHOCTH Ha
nepeMennBaHie Macia, MOBBIIIAeTCS €ro TeMnepaTypa.

Br160op cmazoyHOro Marepuana OCHOBAaH Ha ONBITE SKCILTyaTallMi MAallliH.

[IpenmyniecTBEHHOE TpPUMEHEHHE HMEIOT Macia. llpuHuun HazHayeHusl copra

Maciia CHCHYIOHIHfIi 9CM BBIIIC OKPYKHadA CKOPOCTH KOJICCA, TCM MCHBIIC JOJI’KHA
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OBITh BSI3KOCTh Macja M YeM BbIIIE KOHTAKTHBIE HAMpPSIKEHUS B 3alCIUICHUU, TeM
OonblIEH BSI3KOCTHIO JOJDKHO XapakTepu3oBaThCcsl Macio. [loaTomy Ttpedyemyro

BA3KOCTh Macjla OIpCACIIAIOT B 3dBUCHUMOCTH OT KOHTAKTHOTO HAIIPSKCHUA U

OKPYKHOM CKOPOCTH.

PCKOMCHI[yeMaSI KHHCMAaTHYCCKAaA BA3KOCTb MaACCJI

[To Tabnuie BHIOMpPAOT MapKy Maciia il CMas3blBaHUS 3yOUaThIX M UYEPBIYHBIX

nepeaay. B Ta6JII/II_IC IMPpUBCACHBI PCKOMCHIAYCMBIC MApPKH CMA30YHBIX MACCI JIAd

KoHTtakTHbIE PeKoMeH/[yeMasi KHHEMATHUIEeCKas BA3KOCTb, MM~/C
Hanpsxenus IIPU OKPY>KHOU CKOPOCTH, M/C
o, H/mm? Ilo 2 2...5 Cs. 5
Jis 3yGuaTsix nepenay npu 40 C
o 600 34 28 22
600...1000 60 50 40
1000...1200 70 60 50

BOJIHOBBIX II€pCaay.

KunemaTtuueckasi BI3KOCTh Macel.

Mapka macna

Kunematuueckas
2
BSI3KOCTH MM~/C

Jis 3y6uatsix nepenad npu 40 C

N-JI-A-22 19-25
N-I'-A-32 29-35
HN-T'-A-46 41-51
N-T'-A-68 61-75
Jluecm
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O6o03HaueHNE UHIYCTPHAIBHBIX Macel COCTOUT M3 YEThIPEX 3HAKOB, KaXIbIM W3
KOTOpPBIX 0003HavaeT: nepbiid (M) - HHIyCTpUaIbHOE, BTOPOM - MPUHAICKHOCTh K
rpymnre 1o HazHaueHuto (I' - aist rugpaBandeckux cucteM, T - TsSKETOHATpYKEHHBIE
y3JIbl), TPETUH - MPUHAJICKHOCTh K TPYIIE MO IKCIUTyaTallMOHHBIM CBOMCTBaM (A -
Macio 6e3 mpucagok, C - Macio ¢ aHTHOKUCIUTEIbHBIMUA, aHTUKOPPO3ZMOHHBIMHU H
MPOTUBOM3HOCHBIMU  TIpucajgkamu, J[ - Macio ¢ aHTUOKHUCIHUTEIHHBIMH,
AHTUKOPPO3WOHHBIMHU, TMPOTUBOM3HOCHBIMU W MPOTUBO3AJIUPHBIMH TMPHUCATKAMHU),
YETBEPTHIH (YHUCII0) - KIaCC KWHEMATUYECKOM BA3KOCTH.

N3 mjacTU4YHBIX CMA304YHBIX MAaTepUalioB HauOOJIee YacTO TMPUMEHSIOT
LHUATHUM-201, Jluton-24, Yauomu-2.

JlonmycTrMble YpPOBHU TIOTPYKEHHUS KOJIEC UMIWHIPUYECKOTO peayKTopa B

MacIIIHYI0 BaHHY : hy « (2T ... 0,25d?). 3necs m -mony:b 3anersienus. Haumenpiyro

rJIyOMHY MPUHATO CUUTATh PABHOW JBYM MOMAYJSM 3aleIUIeHHs], HO He MeHee 10 MM.
HauGonpmas nonyctumasi riiyOMHa MOTPYKEHHSI 3aBUCUT OT OKPYXKHOM CKOPOCTH

Koseca. Uem MCIJICHHCC BpAUICHHC KOJECa, TCM HaA 6OJ'IBH_IYIO FJ'IY61/IHy, HO

MOJKET OBITh IIOI'PY>KCHO. C‘{I/ITa}OT, 4qTO B IIBYXCTYHCanTOﬁ nepeaadc Ipu

OKPYXHOM CKOPOCTH KoJIeca TUXOXOJHOM CTyNEHH V > 1 M/C JOCTaTOYHO MOTPYKaTh B

Macjo TOJIBKO KOJIeCO TUXOXOAHOM cTyneHu. [Ipu v < 1 m/c B Maciao JOMKHBI ObITh

HOTPYKEHBI KoJieca 00E€UX CTyNEHEe! epeaayn.

B coocHBIX pemykTopax mpy pactoyiOKEHUU BAIOB B TOPU3OHTAIBHOU TNIOCKOCTH
B Macjo TMOrpyXalT Kojeca OBICTPOXOJHOM U THUXOXOIHOW cTyrneHe. Ilpu

PAacCIIOJIOKCHUN BAaJIOB B BepTHKaHBHOﬁ IIJIOCKOCTH IOTPYKAKOT B MACJIO IICCTCPHIO U

KOJIECO, PAcCIOJIOKEHHbIE B HIDKHEW 4YacTu Kopmyca. Ecnu riyOuHa morpyskeHus
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KoJIeca OKa)XeTcs Ype3MEPHOH, TO CHHXKAIOT YPOBEHb Macjia W YCTaHaBJIHWBAIOT
CHELMATIbHOE CMa3bIBAOIEE KOJIECO.

B xoHHMYECKHX WM KOHMYECKO-IMIMHAPUYECKUX PEIYKTOpaX B MACISHYIO BaHHY
JOJIKHO OBITH IOTPY’KEHO KOHMYECKOE KOJIECO Ha BCIO MIMpUHY b BeHua. OnHako
IIPU YaCTBIX BKJIIOYEHUAX M KPATKOBPEMEHHOM pPeKuMe paboThl (ITyCK-OCTaHOB-ITYCK)
CMa3bIBaHUE 3alleIUICHUS] OKa3bIBAe€TCS HENOCTaTOYHbIM. Bo wu30exaHue 3TOro

YPOBCHB Macjia TIOAHUMAIOT A0 3allCIIIICHUS.

Paccrosnue bo MCKAY OHOM KOpIIyCa U HapymHoﬁ IMOBCPXHOCTBIO KOJCC HIIN

YepBsiKa JJIsl BCEX TUIOB PEAYKTOPOB U KOPOOOK Tepeaay.

CMma3biBaHue MNOJININITHUKOB.

[ToAmMIHUKKA CMa3bIBAOT TEM KE MACJIOM, 4TO U AeTaiu nepeaad. Cma3blBaHUE X
IpPYTMM CMa304yHBIM MaTEpHaIOM MPUMEHSIOT penko (eciu TpeOyercsl 3alluTUTh
MOJIIUITHUKYA OT MIPOJYKTOB U3HOCA JIeTalIel repeay).

[Ipu xapTepHOM CMa3bIBaHUU NEpeiay NOIITUITHUKNA CMa3bIBalOT OpbI3raMu Maca.
[Ipu okpyxkHO# ckopocTH Kojec v > 1 M/c Opbl3ramMu Macia MOKPBITHI BCE JIETalu
nepeqady U BHyTPEHHUE MOBEPXHOCTH CTEHOK Kopiyca. CTekaroliee ¢ KOJec, BAJIOB U
CO CTEHOK KOPITyca MAcJIO NONaAaeT B NOAIUITHHUK.

Opnako B psae ciiydaeB JJIsi 0OECIICUeHHs HaJIeKHOTO CMa3bIBaHUs 3alleTICHUS
MPUXOJNUTCS 3HAYMUTENIBHO TMOBBINIATH YPOBEHb Macia. Hepeako B macio
MOTPY>Kat0T OBICTPOXOJHYIO IECTEPHIO UM YEPBSIK M NOJUIUIHUKN ObICTPOXOAHOTO
Baja. B sTom ciiydae Bo m30exkaHue MOMaJaHHs B TMOJIIMITHUK MPOIYKTOB H3HOCA

nepeaady, a TaKXKC M3JIMIIHCTO II0JMBa MACJIOM, IIOAIIMIIHUKK  3alllUIIAar0T
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MacJIO3allUTHRIMU MIarbamMu (koibpmamMu). OcoOEHHO 3TO HEO0OXOAWMMO, €Cld Ha
OBICTPOXOHOM Baly YCTaHOBJICHBI KOCO3yObIC MIIM IIICBPOHHBIC KoJieca, TU00 YePBSIK,
T.€. KOTJIa 3yObsl KOJIEC WJIM BUTKH YEpPBSIKA TOHAT MAcJIO HA TOJIIMITHAK U 3aJIMBAFOT
€r0, BBI3bIBAs TIOBBIIIICHHBIN HArPEB.

JUIs cMasbIBaHUS OIOp BaJIOB, JAJCKO PACIOJIOKEHHBIX OT YPOBHS MACIISTHOM
BaHHBI, MPUMCHSIIOT pa3IUdHble yCcTpodcTBa. Tak, /Ui CMa3bIBaHUS TIOIIIMITHUKOB
BaJla KOHMYECKOM MECTePHH, YAAJICHHBIX OT MacJISTHOW BaHHBI, Ha ()IaHIIE KOpITyca B
IJIOCKOCTH pa3beMa JeJalT KaHaBKU, a Ha KpPBINIKE KOopIyca CKochl. B
KaHaBKH CO CTEHOK KPBINIKH KOpPIyca CTEKaeT pa3OphI3rHBacMoOE KOJEeCOM
MacJjio ¥ 4yepe3 OTBEPCTHS B CTaKaHE MOMaaaeT K MOIINITHHKAM.

JIis  HampaBJIGHHWsT CTEKAIOMIEro Maclia WHOTJA JIeNaloT Ha BHYTPCHHEH
MOBEPXHOCTH CTEHKH Kopimyca pebpa. Ilo HMM Macio CTekaeT K OTBEPCTHIO B

MPpUIJIIMBC KOPITyCa U MOMaA4dCT K IMTOAIINITHUKY.
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7 dynaes I1.®., Jlenukos O.I1. Jeranu mamun. M.: Beiciias mkona, 1983r.

8Kykmun H.I'., Kyknuna I'.C. [{etanu mamud. M.: Beicinas mkona, 1987.

Cnucok ucnoJb30BaHHbIX HCTOYHHKOB.
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Popra 71001 2106-68

%g g 0503Ha4eHue HauMeHoBaHue E Hfuu:uee'
o
g [lokyMeHmayus
AT KM-1M.16.10.00.000 (B (D0poYHLIL Yepmex
(BopoYyHbe eOUHULB
= T [KIN-11M.16.10.01.000 /luHeUKa MacnoMepHas 1
= [lemanu
2 [KIN-11M.16.10.00.001 Kopnyc [
3 |KN-1IM.16.10.00.002 KpbiLKa 1
L [KN-1M.16.10.00.003 Ban ObICMpoXo0HsiU 1
5 |KN-1IM16.10.00.004 Ban npoMexymoyHbIU 1
- 6 |KM-[IM16.10.00.005 Ban moxoxodHbIU 1
= 7 [KI1-[IM16.10.00.006 Kpbiwka nodwunHuKa 3
< 8 [KIN-1IM.16.10.00.007 Kpbilika noowunHuKa 1
= 9 [KIN-1M.16.10.00.008 Bmunka [
- 10 |KI1-0AM.16.10.00.009 KpbiLKO NOCWUNHUKQ 1
§ 11 1KN-1M.16.10.00.010 Kpbilika noowunHuUKa [
S 12 KN-1IM.16.10.00.011 Koneco [
= 13 [KI1-[1M.16.10.00.012 [podka cnubHag [
”§ 14 KM-1IM.16.10.00.013 [poknacdka kpeiwku nioka | 1
= 15 [KM-[IM.16.10.00.014 [lpoknadka Kpeiwku nodwunHuka| 2
= 16 KTM-[IM.16.10.00.016 Bmynka 1
£ TTKM-[IM.16.10.00.017 Koneco 1
£ KI-[1M.16.10.00.000 (o
[M3m]/lucmf N° dokym. |Modnuck|flama
< Pa3pad. |Tapacob flum. | fucm | /lucmob
S [ fllenu: Pedykmop dByxcmynexyamsii——1— J
o ko LUNUHOpUYecKuU TTTY TMO
S Ymb e nuH




Popra 17007 2108-68

[lodn. u dama

Baamen uHBN® | MHBN® gud.

[lodn. u dama

NudN° nodn.

%g 3 0003HOYeHue HaumeHobaHue E puve-
Sl YaHUe
18 |KM-1M.16.10.00.018 [lpoknadka kpeiku nodwunHuka| L
19 |KIN-10M.16.10.00.019 Kpbika nioka 1
20(KM-10M.16.10.00.021 Pydka 1
21|KM1-[IM.16.10.00.022 lecmepHa [
22(KM-[IM.16.10.00.023 Bmunka 1
23[KI1-11M.16.10.00.024 lecmepHa [
2L (KT-[IM.1.6.10.00.025 Bmynka 1
CmandapmHble u3denus
bonm [OCT 7805-70
36 M6-60x20.36 4
37 M6-60x28.36 2k
38 M8-60x35.36 10
39 M8-60x85.36 7
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Penenzus

Ha KypcoBoii ipoekt ctyaeHTa TI'TY rpymmer TMO
Tapacosa A.B. na temy: «IIpoexTipoBaH#e TPUBOIHOMN CTAHLKH KOHBelepa»

IIpencraBiieHHbIH KypcoBOl IIPOEKT COMEPKMT 5 TpadHUYecKHX TUCTOB U
PacyCTHO-TIOACHUTEIbHYIO 3alucKy o00beMOM 38 JHCTOB, BBITIONHEHHLIE B
COOTBETCTBUU ¢ TPeOOBAHUSIMH 3a1aHUS.

B pacueTHO-NOACHUTENBHON 3alUCKe NPHUBENEHO OMMCAHUE KOHBEHepHOro
Tpancmopta. IlpousBeseHbl TeXHONOTMYECKHE M KOHCTPYKTHBHBIE pPACUeThl
IIPUBOJIa KOHBEHepa.

I'paMOTHO M TONHO MpesCTaBIEHB! pasjensl: BEIGOp JJIEKTPOABUTATENS H
pacveT THXOXOIHOH U OBICTPOXOMHOM cTyreHell penykTopa. IIpousBenen aHamms
BBIOPAHHOTO MaTepHasa [isl M3TOTOBJIEHHUS 3yGUaThIX KoJlec.

losicuuTenbHas 3amucka oTBevaeT TpeGOBaHMAM IIPABHIL oopmieHus
MOJOOHBIX TOKYMEHTOB. I'paudeckast 4acTh IPOEKTa BBINOJHEHA B COOTBETCTBHM
¢ tpeboBanmsiMu ECK /I,

B Xone Bbinonnenns xypcosoro npoekta Tapacos A.B. mokasan 3manue
MaTepuaja o TEME MPOEeKTa, yMeHHe paboTaTh C TEXHHYECKOH JUTepaTypoll u
JOKYMEHTALUEH.

OnHako, crejyeT OTMETHTb, 4YTO MPOBEPOYHBIE pacyeTel Bajga U
TOMIIMITHUKOB CIIE/I0BANIO MPOU3BECTU B [OJHOM 0OBeMe mim Gonee MOIPOoGHO
000CHOBATh OTCYTCTBHE PAcYeTOB GBLICTPOXOLHOTO H IIPOMEXYTOYHOTO BajlOB U
onop nox HuX. Taxke U3 MOSCHUTENBHON 3aIIMCKH HE SICHO 10 KAKHM KPUTEPHSIM
ObLM BRIOPAHBI My(Thl ISl KOHCTPYKIHH NPUBOJHOM CTAHIMH U OTCYTCTBYET
pasfieNl «KOHCTPYHUpPOBaHHE KOPITYCa PELyKTOPay.

CuuTal0, YTO BEICKA3aHHbIE 3AMEYAHHS HEe CHIDKAIOT JOCTOMHCTBA PabOTHI U

crynent Tapacos A.B. mpu 3ammre KypcoBoro mpoekta 3aCITy)KUBAET OLEHKH
«XOpOLLIOY.

Penienzenr:

1.0. IOLEeHTA, K.T.H %{W Illenun B.B..



