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Jexknus 3.1
KOBIIOBBGIE DJIEBATOPBI

1 O0mas xapakTepuCcTUKA U YCTPOICTBO

DreBaTopsl MpeIHAa3HAUYCHBI NIl TPAHCIIOPTUPOBAHUS CHITYYUX M INTYYHBIX
IPy30B B BEPTUKAJIBLHOM WIH OJIM3KOM K BEPTHUKAILHOMY HampasiieHuto (yroma 3 =75°
u 6onee). TpancnopTupyeMblil ITpy3 pa3MeliaeTcsl B IPy30HECYLIUX AJIEMEHTaX, 3a-
KPEIUICHHBIX Ha TATOBOM OpraHe. beCKOHEYHBIN TATOBBIN OpraH OXBaThIBAeT BEIY-
U ¥ HaTSDKHOM OapabaHsbl (3Be3104KHr). Bepxauit 6apabaH — NpUBOTHOM, HUKHUH -
HATSDKHOM. DJeBaTop 3arpykaercs B HWKHEH 4acTH, Ha3pIBaeMOU OallIMakoM, a pas-

Ipy’XaeTcsi B BEPXHEHU YaCTH — rOJIOBKE.

[lo Tumy rpy30HECyIIero opraHa 3JeBaTOPbl MOTYT OBITh KOBIIEBbIE (puc.l,
a), COMKHYTbIE (puc. 1, 6); 1O BUJY TATOBOI'O OpraHa - JICHTOUHbBIC U IIEMHBIC; 1O
Croco0y pa3rpy3Ku - IEHTPOOESKHBIC, TPABUTAIIMOHHBIC U CMEIIaHHBIS; TI0 PACTIONO-

KEHUIO BEPTUKAIbHbIE U HAKJIOHHBIE; 11O
croco0y MOHTa)ka - CTallMOHApPHBIE, He-
MOJIBM)KHBIE U BCTPOCHHBIE.

KoBuieBbie 3iieBaTOppl  IpeaHa-
3HA4Y€Hbl JJIs1 TPAHCIOPTUPOBAHUS Chbl-
My4uX TPY30B.

OCHOBHBIE MPEUMYILECTBA JJICBA-
TOPOB - BO3MOXHOCTb TPaHCIOPTHPOBA-
HUsS Tpy3a Ha Oonblyro BbICOTY (10 60
M) 1 of] 6ombpIuM yriom (10 90°) k ro-
PU3OHTAJIM, BBICOKAs IPOU3BOJIUTEIb-
HOCTb, KOMITAKTHOCTb KOHCTPYKIIUHU, HE-
OoJbIIIast TUIOIAAb Pa3MEIICHHUS.

OcHOBHBIE HEOOCTAaTKH - CIOXK-
HOCTb KOHCTPYKIIMH, CpaBHHUTEJbHAs
BBICOKAsi MOBPEXIa€MOCTh TPaHCIOPTH-
PYEMOro rpy3a, 4yBCTBUTEIBHOCTH K I1€-
perpyskam.

Ha pwuc.2. npeacraBineH Bepru-
KaJIbHBIA KOBIIOBBIN 3yeBaTtop. HrkHsA
4acTh djeBaropa — Oammak 10 wu3ro-
TOBJICH B BUJIE€ CBAPHOW KOHCTPYKILIUH U3
YTOJKa, OOJUIIOBAHHOTO CTAJIbHBIM JIH-
ctoMm. B Oammake pa3melieH HaTsSKHOU
O0apabaH 9, oCh KOTOPOTO YCTaHOBJIEHA

Pucynok 1 Cxembl TEHTOUHBIX KOBIIOBBIX
3JIeBaTOPOB:
@ - KOBIIEBBIE; O - COMKHYTBIE;
1- mpuBoaHO# GapabaH; 2 - TATOBBIC OPraHbl;

3, 5- koBmH; 4 - HaTsDKHOM Oapaban; hy u h, - ypos-

HU pa3MellleHus 3arpy304HOro Oanmaka;
h - BeIcOTa KOBIIIa; t, — AT YCTAHOBKH KOBIIICH

Ha TOJIIMITHUKOBBIX OINOpax, 3aKPEIUICHHBIX B METAJUIOKOHCTPYKIMU Oarmaka.
BuHTOBOE HATS)KHOE YCTPOWCTBO 8 MO3BOJIAET PETYJIUPOBATH HATSHKEHUE TSTOBOTO



opraHa 1, Ha KOTOpPOM 3aKper-
JIeHbI KOBIIM 2. /{11 yMeHbliie-
HUSl KOJIeOaHUM TSATOBOI'O Opra-
Ha B TOPU3OHTAJIBHOU IUTOCKO-
CTH TIPEIYCMOTpPEHBI (UKCATO-
pel 7. B OammMake npeaycmort-
PEHO  Takke  3arpy304Hoe
YCTPOWCTBO B  BHJE  Ha-
KJIOHHOT'O JIOTKa TOf YIJIOM
45... 60°.

Bepxnsasa gacte aneBato-
pa - roJioBKa 6 Tak)ke M3rOoTOB-
JIEHa B BHJIE CBapHOM KOH-
CTPYKLIMHM M3 YrojiKa, OOIIMTO-
ro CTJIBHBIM JHUCTOM. B ro-
JIOBKE pa3MEllEeH IPUBOJHOU
OapabaH 5, BaJ KOTOPOrO yCTa-
HOBJIEH Ha MOAIIMITHUKOBBIX
Ormopax, 3aKperieHHbIX B Me-
TAJUIOKOHCTPYKLIMUHU. B romnoske
ayeBaTopa PEAyCMOTPEHO
pasrpy304HOE YCTPOMCTBO,
KOHTYp KOTOPOrO 3aBHUCHUT OT
cnocoba pasrpy3ku. Paccros-
Hue H Mexny HOpuBOOHBIM U
HATSOKHBIM OapabaHaMu orpe-
JENSIeTC  BBICOTOM  MOAbeMa
rpy3a.

Paccrossnue wmexny ro-
JIOBKOM M OaliMaKoM 3amoJHs-
eTcsi HaOOpPHBIMU  CEKUMSIMU
KOXYXOB 4, JJMHA KOTOPBIX
2...4 m. B OamMake, roJIOBKE U
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Pucynok 2 BepTukajibHbIN KOBIIOBBIN 2JIEBATOP

KOXKyXax MPeryCMOTPEHBI 3aJIBIKKH 3 JUIsI OCMOTpA, OYUCTKU U TEXHHYECKOTro 00-

CIYXKUBaAHM:A 3JICBATOPA.

IIpuBon sneBaropa 12 pa3merieH Ha paMe B BEPXHEN 4acCTH dJ€BATOPA U CO-
CTOUT U3 AJIEKTPOJBUTATENS, PEAYKTOPA, COETUHUTENbHBIX MY(T U OCTAHOBA.
B koHCTpykuuu 3yieBatopa mpeaycMOTpeH TopMo3 11, KoTopslii mpenoTBpa-
njaer o0paTHOE ABMKEHUE KOBILIEH M TATOBOIO OpraHa MpHU CIy4aiiHOM OTKIIFOUEHHH
npuBoga. OOpaTHOE IBUKEHHUE TATOBOTO OpraHa MOXKET MPHUBECTU K IMOJIOMKE KOB-

HIEN.
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3arpy3ka BO3MOXXHa 3adep-
npiBaHMEeM M3 OamMaka (puc.3, a)
WIM 3achlllaHMeM B KOBIIM (pHC.
8.3, 0). Ilpouecc 3ayepnbiBaHUS
1[e71eCO00pa3HO TPUHSATH IS JIeT-
KOCBIIIyYUX TIpYy30B (3€pHO, MYKa,
LIEMEHT U Jp.), HOCKOJIbKY HX CO-
NPOTUBIIEHUE HEBEJIUKO, Ojaroaaps
4eMy MOXKHO IIOBBIIIATh CKOPOCTh
JBUXKEHUST TAroBoro oprana. Kpyr-

HOKYCKOBBIEC TPy3bl IUIOXO 3auep- 7 7 v
MBIBAIOTCA CO JHA OamiMaka u

BCJICJICTBHE OOJNBIINX CONMPOTHBIIC- PucyHoK 3 CXeMBI 3arpy3KH U BBITPY3KH
HUI BO3MOXXEH OOpBIB KOBIIEH, TO- 3JIeBaTOPOB

3TOMY TakW€ Tpy3bl 3acChIIAOT
HEMOCPEJCTBEHHO B KOBIIM. DTOT crnoco0 Haubosee 3(h(PeKTuBeH I COMKHYTBIX
KOBILEH U IIPH MIOHWKEHHBIX CKOPOCTSX.

Pasrpyska 31eBaTopoB MOXKET ObITh LEHTPOOSKHOU U caMoTeuHO. [Ipu 1eH-
TPOOEKHOM croco0e Ipy3 BbIOpachIBaeTCsA M3 KOBILEW MOJ JEUCTBHUEM LEHTPOOEK-
HOU cuiibl (puc. 4, @) HEMOCPEICTBEHHO B KOXKYX TOJOBKHU 3yeBaTopa. [Ipu aTom oH
JOJKEH UMETh (OpMYy ISl CHUKEHUS TpOOJIEHUS Tpy3a U YMEHBbLIEHUs U3HOCA KO-
Kyxa ONM3KYIO0 K TPAEKTOPHH T0JIeTa YacTHuIl Tpy3a, UToObl o0ecrieuuTs TpedyeMyto
HEHTPOOSKHYIO CHITy, YACTOTa BpallleHUs M pa3Mepbl OapabaHa TOJKHBI OBIThH J10-
CTaTOYHO OONbIIMMU. L[eHTpoOEKHYI0 3arpy3Ky MCIONb3YIOT B CKOPOCTHBIX 3JI€Ba-
Topax (L=1...4 M/C) Ipu TPaAaHCTIOPTUPOBAHUH CHIMTYIUX 3EPHUCTHIX IPy30B. PaccTos-
HUE MEX]ly KOBIIIAMH BBIOMPAIOT TaKUM, YTOOBI IPy3 HE MOT IOMNAJaTh B MpeJlie-
CTBYIOIINE KOBIIH.

CamoTreuHass pa3rpy3ka MOXKET OBITh CBOOOJHOM WIJIM HampaBlIeHHOW. Jlis
oOecrieyeHus CBOOOIHOM CaMOTEYHOW pa3rpy3Ku KOBIIM OOpaTHOM BETBU OTKJIOHS-
IOTCSl U TPY3 CBOOOJHO BBICHINIAETCS MO JACHCTBUEM TI'PABUTALIMOHHBIX cuil (puc. 4,
8). CBOOOAHYIO CAMOTEUHYIO Pa3rpy3Ky NMPUMEHSIOT MPU MOHUKEHHBIX CKOPOCTIX
(v=0,6... 1,0 M/c) 105 TPAHCTIOPTHPOBAHUS CHITYYUX MBIICBUIHBIX TPY30B.

CaMOTeuHO-HaIIPaBJICHHBIN CIIOCOO pa3rpy3ku MOKHO OOECIEYUTh B 3JIEBATO-
pax ¢ COMKHYThIMH KoBIIamu (puc. 4, 0). Ilpu npoxoxnenuu KoBiiei no 6apadany
(3B€3104K€) Ipy3 BBICHINAETCS IO JIEHCTBUEM I'PAaBUTALMOHHBIX CHJI Ha 3aJaHHYIO
CTEHKY MpEABIYIINX KOBIIEH M HarmpaBisieTcss OOKOBBIMU OOpTamMH KOBIIEH B pas-
rpy304HbIN JIIOK. CaMOTEUHO-HANIPABICHHBIA CTIOCO0 pa3rpy3ku (puc. 3, 8) mpume-
HSIOT B THXOXOAHBIX 3neBaTopax (V=0,4...0,6 M/c) IsI TPAaHCTIOPTUPOBAHUS KYCKOB
1 aOpa3uBHBIX IPY30B.
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2. Pacuer n MPOCKTUPOBAHUE KOBIIIOBBLIX 3J1€EBATOPOB

YToOBl ONpenenuTh Crocod pasrpy3Kd, pacCMOTPUM IOJIOKEHHE KOBIICH Ha
y4acTKe JICHTBI, oruodaromiemM 0apadaH.

Pucynok 4 Cusibl, A€HCTBYIONIME TTPU pa3rpy3Ke KOBIIA:
a - IEHTPOOEIKHOI; 6 - CAMOTEUHOM; 8 - CMEILIAHHON

Ha rpy3, Haxonsmumiics B KOBILIE, IPM PABHOMEPHOM JIBH)KEHUHU Ha MPSMOJIU-
HEWHOM ydJacTKe JelcTByeT cuia Tsokectn. G =M.

Korma xoBII ¢ TATOBBIM 2JIEMEHTOM ABHIKETCS IO Ayre ooxBara OapabaHa, TO
JOTIOJTHUTEJIBHO BO3HUKAET IIEHTpoOekHas cuna F,
£,
r
rje M — Macca rpysa, HaxosIIerocs B KOBIIE, KT; U, - CKOPOCTh ABWKCHHSI IICHTPA
MAaccChl Tpy3a B KOBIIIE, M/C; I' - paiiyC BPAIlICHHUs, T.€. pACCTOSHUE OT OCH BpaIllCHUS
OapabaHa 70 IIEHTpa MacChl TPy3a, M.

PauoaeiictByromas R cun G u F mpu mro6oM mosioxkeHun KoBIla Ha ayre 0a-
pabaHa MIPOXOAMT Yepe3 OAHY U Ty )K€ TOUKY B, JeKallyro Ha OCEBOW JIMHHUM dJIeBa-
TOopa. DTy TOYKY HA3bIBAIOT IOJOCOM, a paccTosiHuE N, - TOMFOCHBIM PacCTOSTHUEM.
N3 cxemsl Ha puc. 4, a.

h, _G
rF
BripasuB F uepes g u pemvB paBeHCTBO OTHOCUTEIBHO N, IOIydnm
2
r
h =9 wim h, = 9
n n ’
w? v?

rae r; = 0,5D,4- paauyc 6apabana, M; L -cKOpocTh Oapabana, M/c.

[TontocHoe paccrosiaue h, 3aBUCHT OT yrioBo# ckopocTu O6apabana ®. C yBe-
JMYEHUEM O BO3pacTaeT ICHTPOOSKHas cuiia U usmensiercs h,. [Ipu HekoTopoM 3Ha-
YeHUH (O pa3rpy3ka CTAaHOBUTCS IEHTpoOexkHOW. [Ipm Mamom 3HaueHHUH © IIeH-
TpoOeXHasl CHJIa Majla ¥ TPy3 HaXOJIUTCS MO AeHCTBHEM CHibl TshkecTd G. B aTom
ciydae pasrpy3ka camoTeuHas. Kpurepuil mns ompeneneHus cnocoda pasrpy3ku —



17

cooTHomIeHne pa3mepoB h, u r;. ccnenoBanus mokasanu, uto mnpu h, < s, T.e. Korjaa
MOJIFOC HAaXOIUTCS BHYTpH Oapabana, IeHTpOOeKHasI CHJIa 3HAYUTEIHHO OOJIbIIEe CH-
761 TspKecTU. CrieoBaTeNbHO, MPOUCXOIUT EHTPOOEKHAS pa3rpy3Ka.

[Tpu h, >r,, T.e. Koraa MOJIIOC PACIIOIIOKEH BBIIIC OKPYKHOCTH, MPOXOIAIICH
4yepe3 HapyKHbIE KPOMKH KOBIeH (puc.4, 6), cuia TSHKECTH BEITUKA TI0 CPABHEHUIO C
LEHTPOOESKHOM cuioil. B 3ToM ciydan mpoucXoauT camoTeuHasi (rpaBUTAIIMOHHAS)

pasrpyska.
[pu r;<h,<r, pasrpyska cmemannas (puc. 4, )
h
W3 cooTHOIICHUST —- MOXHO OPHUCHTHPOBOYHO OIPEACIHTh 3HAUYCHHE THa-
's
MeTpa Oapabana:
2 2
h, = 925 L)
L 4v
y h, Ds
Jlnst nenTpobexHoit pasrpysku h,<rs 1.e. —- <1. ITockonbky I; = PR TO
'
D 2
MOYHO 3aIIHCaTh —0 > 9b; .
2 42
Otkyna
2 2
Ds > 52 =020, 2)
g
o hl’l
[Ipu camMoTe4uHON pa3rpy3Ke OTHOIICHUE T ~15..3,0. CnenoBarenpHo, nua-
4]
MeTp OapabaHa
Ds=(0,3...0,6)v° . (3)
h
JU1st cMeIaHHOM pa3rpy3Ku r—” ~1...14, nosromy
o
D#~(0,2...0,3)v% . (4)

Haubonbiias npou3BOAUTENIBHOCTh 00ECTIEYMBAETCSI TIPU LIEHTPOOESKHON pa3-
rpy3Ke, IpU KOTOPO PEKOMEH IYIOTCSI MaJlble 3HAU€HHSI BMECTUMOCTH KOBIIIEH, II1ara
ux pacnonoxenus (tx — /) u nuamerpa 6apabana. Illar pacnonoxeHus: KOBIIEH CO-
HU3MEPUM C BBICOTOM KoBIIa N.

Jlisi caMOTeYHOM pPa3rpy3Kd XapaKTepHBI OOJIbIIME 3HAYEHHUST BMECTHUMOCTHU
KOBIIICH, 111ara UX pacrojioxKeHUs U [uameTpa 6apadana.

OcHOBHBIE TapaMeTPhI AJIEBATOPA 3aBUCST OT crocoba pasrpy3ku (tadi. 1).

Huametp 6apabana D; Hy)HO BIOMpaTh U3 psiaa: 250, 320, 400, 500, 630, 800
n 1000 mm.
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Tabmuma 1
CoOTHOIIIEHNE OCHOBHBIX ITApaMETPOB 3JIeBaTopa

Cnoco0 pasrpy3ku HOMOCH:::IEMCTOH_ Ilar koBuIei JAuametp 6apadana
LlenTpoOexHast h,<rs t.~ 1,1h D5 < 0,20
CMeranHas rs <h,<r, t.~2h Ds< 0,31)2
CamoreuHas h,>r, t.= 4h Ds> 0,31)2

JIs yMEeHbIIIEHUs] TOBPEXKICHUSI Tpy3a MPU €ro pasrpy3ke, 4To OCOOEHHO
BAXKHO JJISl TUIIEBBIX TPY30B, B TOM YHUCJIE U CEIbCKOXO03SIUCTBEHHBIX, KOH(PUTypALIHs
TOJIOBKH 3JIeBaTopa J0JDKHA UMETh MpoQuiib, MAKCUMAJIbLHO MPUOIUKEHHBIA K Tpa-
€KTOPUHM TOJIETA YACTHI] Tpy3a.

[Ipy mepemenieHny 3amOJIHEHHOTO KOBINA 1Mo OapabaHy Ha YacTHIBI I'py3a
JEUCTBYIOT CHJIBI TSDKECTH, IIEHTPOOEKHAass U MHEpIuu. TpaekTopus mojiera TpaHC-
MOPTUPYEMOM YaCTHLIBI OMMCBHIBAETCS YPaBHEHUAMH X=Lt u y:0,5gt2 C HayajaoM Ko-
OpJWHAT B JIFOOOW TOYKE HA OKPYKHOCTH pajnyca I, TPAeKTOPHUH JIBUKEHHUS KOBIIIA.
Koopaunaty X OTKIaabIBalOT MO KacaTeIbHOW K 3TOH OKPYKHOCTHM B TOYKE IIO-
CTpOCHUSA, Halpumep, B
TOYKEe a, (puc. 5), KOoOpau- y_—-gﬂ Iy
waty Y - Bcerga BepTH- /Y —
KaJIbHO BHU3 U3 Touek I, II,

)

I vt [dnsa noctpoeHus : / Hs
TPACKTOPHH BYKCHUS Ya- 23 :-‘x - /f /
CTUI] Tpy3a OKPYXHOCTb . 'S — -
pagMyca I, IEIAT Ha He- SN /-‘f
CKOJIbKO 4YacTen. M3 Touku 7
ai, az az v T.JI. HA OKPYX- o
HOCTH TIPOBOJAT KacaTellb- 'r,/ A'?\‘
Heie Ky, Ko, K3 1 T.71., 10 KO- 4 1 16N\Xg
TOPBIM OTKJIQJIBIBAIOT 3HA- L

_ 4 1 SR
yeHus X=vut, rae t - gons N |
cekynasl nopsaaka 0,1; 0,2; g ] (SE———

0,3 u T.1. I3 Touek 1, 11, 11l
U T.J. BHU3 OTKJIAIbIBAIOT
opruHats! y=0,5gt°,

[TomyuenHoe cemeii-
CTBO Mapaboil XapaKTEpU3yeT Crocod pa3rpy3Ku U KOHTYPbI KOXKYyXa T'OJIOBKH.

[Topsimox moctpoeHus: kKoHTypa cienytonuid. [loctpouB mapabony 1 HamBbIC-
e TOYKoW 3, HaXoJIWM HauOOJBIIYIO BBICOTY MOABEMA Ipy3a. DTy BBICOTY, MM,
MOHO TaK»K€ pacCuuTaTh 1o hopmyiie

Pucynok 5. IlocTpoenne KOHTypa roJ0BKH 3J1€BaTOpa
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_(rZ+h?)
et

H ()

n

rae h, - moNocHOe paccTosiHUE, MoydeHHOEe 13 popmydsl (1), MM.
XapakTepHyl0 TOUKY 5 Hadajla KOHTypa KOXyXa HaXOJUM M3 yCIIOBUS MaKCH-
MaJIbHOT'O MOJbeMa Tpy3a MpU ABUKEHUH €r0 BBEPX M0 MHEPLIHH:

2
he o,er | (6)

[Tonoxenue Touek 4 u 6, XapakTEpPU3YIOIINX MIHUPHUHY IMOTOKA BRIOpOCa Ipy3a,
MOXHO ompenenuth 1o pasmepam |I; u |, . Tak, paccrosiaue ot riertpa 0 10 Touku 4,

MM
l, =/r?2 +h? . (7)

Paccrosinue 10 Hanbosee yiaaeHHON OT LEHTpa TOYKH 6, MM

B r,ﬂ/r,(2 + h,f (8)

I =
2 h

n

n

Paccrossane mexny |y v |, Ha3pIBaeTcs ycIOBHOW MIMPUHON MTOTOKA Ipy3a:

=1, -1, = r:—“—l JhZ4r2. 9)

n

Ha npakTuke BHEMIHUM KOHTYP KOKYXa YaCTO BBITOJHSIOT U3 MPSAMOYTOJIbHBIX
Y4aCTKOB, OTHOAIONINX TEOPETUUECKYIO0 KPUBYIO KOHTYpa (IITPUXOBAs JIMHUS HA PUC.
5).

TpaekTopus mosieTa 4acTHI] Tpy3a JJis dJeBaTopa ¢ IEHTPOOESIKHOM pa3rpy3Kon
CTPOSIT aHAJIOTUYHO, HO OYE€pPTAaHHE TOJOBKH BBHIMIOJHSIOT MO mapadoe, nepecekaro-
el mapadobl TPAEKTOPHUH TOJIETa YaCTHUIl Ipy3a TakK, YTOOBI Yroi MEXIy KacaTelb-
HBIMHU B 3THX TOYKax coctarisii 14... 18°. Takoe moctpoeHue crnocoOCTBYET JIydllie-
MY OTPaKEHHIO YACTHUIl IPy3a OT CTEHKH KOKyXa FOJIOBKHU.

Kosew nipencraBisier co00ii rpy30HECYIIHA eMeHT 31eBaTopa. KoHCTpyKius
1 (hopMa KOBIIIA 3aBUCAT OT BHJA TPAHCHOPTUPYEMOIO Tpy3a U crocoda pasrpy3KHu.
KoBim ObIBalOT 4eThIpeX THUIOB: TIIYOOKHE, MEJIKHUE CO CKPYTJICHHBIM JHUIIEM; C
OOpPTOBBIMU HANPABJISIONIMMU U OCTPOYTOJbHBIM WM CKPYIJIEHHBIM JHUIEM. [ Ty-
OOKHe KOBIIM MPUMEHSIOT MPU TPAHCTIOPTUPOBAHUU CHITYYHX TPY30B (3€pHO, MyKa,
MECOK, IIEeMEHT U T.A.). [ 1y0okue M MenKHe KOBIIW BBINOJHSAIOT PacCTaBICHHBIMH,
T.€. KPEIUICHHUE ITUX KOBIIEH OOJIbIe X BBICOTHI N. B rIy0OKHMX M MENIKUX KOBIIAX ¢
MWIMHAPUYECKUM JHUIIEM YMEHBIIASTCSl HAJIUIIAHUE TPy3a U YIy4IIaloTCs yCIOBUS
pasrpy3Ku.

KoBim ¢ 60pTOBBIMU HAIPaBISIONIMMU UCIOJIB3YIOT B TUXOXOJIHBIX 3JIEBATO-
pax [jsi TPaHCHOPTUPOBAHMS PA3TMUHBIX HACBIITHBIX TPY30B. JTH KOBILIU BBITIOIHS -
I0T COMKHYTBIMH, KOTJ]a [Iar Pa3MEIleHHs KOBIIIEH HA TATOBOM OpPTraHE PaBEH BHICOTE
KoBiia h.
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KoBmwm cBapuBaroT U3 CTaIbHOIO JUCTA TOMIMMUHON 1...6 MM. /[ ymMeHblIeHUs
M3HOCA MPH 3arpy3Ke 3aueprblBaHUEM K MepelHel CTEeHKE KPemsT MJIacTHHbI, o0ia-
JAOIINE TOBBIIMIEHHON M3HOCOCTOMKOCTBIO. JlJIsi M3rOTOBIEHUS KOBIIEH MOXXHO HC-
MOJIB30BaTh Tu1acTMacchl. OCHOBHBIE XapaKTEPUCTUKU KOBIIEH MOKa3aHbl B Ta0I. 2.

Tabawna 2
OCHOBHBIE MMAPAMETPHI KOBIIEH
BuyTpenHue pasmMepbl KOBLIei, MM. BMmecTumocts
Tun KoBIIA U ICKHU3 Hlupuna, | Beuier, | Boicora, | Paamyc 3a- |KoBIIA IO OCH
B | h KpyrJjeHus, I X-X, J
CkpyryieHHbIH r1yookuit I
100 75 80 25 0,20
. o P 125 90 95 30 0,44
[ > 160 105 110 35 0,60
% 1% 200 125 135 40 1,25
77 250 140 150 45 2,05
<, J| 320 175 190 55 4,05
& ) 400 195 210 60 6,30
500 235 255 75 12,10
650 250 265 85 16,80
CxkpyrieHHbId MeKuid M
100 50 65 25 0,10
125 65 85 30 0,20
L, 45° _ 8 160 75 100 35 0,35
y P 200 95 130 40 0,75
20°] ,:jh 250 120 160 55 1,40
- | , 320 145 190 70 2,70
& ) 400 170 220 85 4,20
500 195 250 100 6,80
650 225 285 115 11,50
OcCTpOoyroabHBIN ¢ 00PTOBBIMU HampaBistomuMu O
- . 160 105 155 : 0,65
X 200 125 195 - 1,30
1 = 250 140 195 - 2,00
320 165 245 - 4,00
5° 400 225 310 - 7,80
CkpyraeHHslit ¢ 00pToBeIMU HanpaBisomuMu C
L g9* g
320 165 235 60 6,40
12° L 400 215 305 80 14,00
* x 500 270 385 100 28,00
447 BN 650 340 485 125 60,00
5" '\:., —— 800 435 615 160 118,00

OCHOBHBIMM ITapaMETpPaMH KOBILIEH SBJISAIOTCS yroJl YEpIaHus O; yroia BepX-
Hel kpoMkH f3; mmpuHa B; BeuteT |; rmyOouHa h; paanyc 3akpyrieHus THUIIA I 1 BMe-
CTUMOCTB KOBIIa. BMECTUMOCTB KOBIIEH ONPEAEISIOT B 3aBUCUMOCTH OT MPOU3BOM-
TENBHOCTH 3J1eBaTopa Q 1 CKOPOCTH VL.
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Q =3,6qv. (10)
JImHeiiHas MIO0THOCTD, T/M
q=V.Z,yp, (11)
3 1 .
rae V, — BMECTUMOCTh KOBINIA, M~; Z,, = — - YHCJIO KOBIIEH Ha 1 M JJIMHBI 3J€BaTO-

K

1. . 3
pa, Mm; y =0,6...0,8 ko3 punueHT HAMOTHEHNS KOBIIIEH; p — IJIOTHOCTH TPy3a, T/M .

CraenoBaTenbHO,
Q =36V, z,ypv. (12)
Otkyna o0beM Tpy3a 1 M ITHHBI 2JIeBaTOpA, M.
Vi, -2 (13)
3.6pvy

Metonom odopa MOXKHO ONPEeIUTh BETUUYUHBL V, U Z,.
Tseo8vle opeanwvl. B a5eBaTopax B KadyeCTBE TATOBBIX OPTraHOB IMPUMEHSIOT

JICHTBI WM TenH. JICHTHI (CM. TIPHIIOKEHHE)
UCIOJIb3YIOT B CKOPOCTHBIX BEPTHUKAIbHBIX
arieBaTopax IMpU TPAHCIOPTUPOBAHUU KYC-
KOBBIX M 3€pHOBBIX I'PYy30B, a TaKKe B Ha-
KJIOHHBIX 3JIEBaTOpax.

Hupuna nentsl B, (puc. 6) TOIKHBI
ObITh Ha 25... 50 MM OoJbIlle MUPUHBI KOB-
ma. Yucao npokiIagoK JEHThl BBIOUPAIOT 10
pe3yspTaTaM CHJIOBOTO pacuera Tak ke, Kak
U JJIS IGHTOYHBIX KOHBEHEPOB

KoBiu kperst k jiente 60aTamu co
CHeIUaTbHBIMU FOJIOBKaMHU (puc. 6).

Pacuer TsroBoro opraHa CBOAMUTCS K
ONPENEIICHUIO0 COMNPOTUBJIIEHUM €ro JBU-
KEHUIO.

Tsrosoe ycuiive Ha TPUBOJIHOM Oa-
pabane, H

W = k(W,

azp

+W., +Wo0p ),

|
Y

Pucynok 6 Cxema KperuieHHs KoBIa

(14)

rae k=1,05...1,1 - koaddumnuent, yantsiBaronuii norepu B onopax 6apabana; W,,,, —
CONpPOTHUBJIEHUE NPU 3arpy3ke Kosiueil anesaropa; W,, — CONPOTHBIECHUE JBHKEHUIO
rpy3oHecyuien (padboueii) Bersu snesatopa; W,,, — CONPOTHBIEHHE ABHKEHUIO I10-

POXHEN BETBHU.

ComnpotuBnenue npu 3arpyske sneBaropa (H) onpenensitor u3 BeipakeHus

05W, . Jo = 050lgv2k

3azp’ (15)
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rac Io — AJIMHA IMyTHU, Ha KOTOPOM CKOPOCTH I'py3a JOCTHUIaCT KOHKPETHOI'O 3HAYCHUA

v, = % - IMHENHas Macca rpy3a;  Kyu,, — KOI(M(UIMEHT, yYUTHIBAIOIIUHA CIIO-
L
]

co0 3arpy3ku (K., = 1,25...4,0 - MeHbIlee 3HaUYeHHWE IS IBUIEBUAHBIX T'PY30B,
Oosbliee - sl CPEJHEKYCKOBBIX; IPU UCIIOIB30BAHUN MUTAIOIIET0 YCTPOICTBA MPH-
HUMAIOT K, = 1,0).

Comnporusnenue apmxenuto rpysonecymeit W,, u nopoxuneit W,,,, BeTBei ame-
BaTOpa OMNPEAENAIOT MO METOJUKE, M3JIOKEHHON IMpH pacyeTe JIEHTOYHbIX M IUla-

CTUHYATBIX KOHBENEPOB.

W; = gq;L; (e cosp +sinp), (16)
riae i — JIMHelHas Macca rpy3a Ha paccMaTpuBaeMoM I-M ydacTke; L — mimuHa pac-
CMaTPUBAEMOT0 I-r0 ydacTKa 3JjieBaTopa; ®' — KO3PPHUIIMEHT, YIUTHIBAIOIIUNA COMPO-
THUBJICHUE CKOJBXEHUIO (Kau€HMIO) JIEHTHI MO MOJJIEPKUBAIOIIUM OmopaMm; 3 — yroi
HaKJIOHA 3JIeBaTopa; 3HaK (+) - IJIs IMOJHUMAFOIIEHCST BETBH; (-) - JJIS OITyCKAIOIICH-

csl.
ConpoTtuBneHue IBMXKEHUIO padboueit BeTBu (H) B 0011em ciyyae

W.,, = 9(d +dr )L( cosB+sinp), (17)

rae (r — JIMHEHHas Macca TATOBOr0 OpraHa BMECTE C KOBIIIAMH.
Jlns BepTukanbHoro ssesaropa (p = 0; sinf = 1,0; cosp = 0).

sz:g(q+QT L. (18)
ConporuBieHre JBMKeHUI0 nmopoxkuer BeTsu (H) B o0miem ciayuae
Wnop = gar L(w cosB—sinp), (19)

IUIs1 BEPTUKAJIBHOTO 3JIEBAaTOpA
Wnop =—gaqrL. (20)
3Hak (-) - yKa3bIBaeT Ha TO, 4yTo cuna Wi, CIOCOOCTBYET JBHKEHUIO TATOBOTO
oprasa.
IIpusod. PacueTHas MOIIHOCTh IPUBO/A, KBT,
. WoU
1000n,,,

rae n — KIIJI npuBoaa (mpu MCMOAB30BAHUM LUIUHAPUYECKUX PEAYKTOPOB CIIEIYET
npuHuMath M = 0,9...0,95).

JUis mpuBoJia 3yeBaTopa Leaecoo0pa3sHO MPUHUMATH 3JIEKTPOABUIATEIN 00-
IIEr0 Ha3HAUYE€HUS C MOBBILIEHHBIM CKOJIb)KeHHEM cepur 4AC ¢ 3armacomM MOIIHOCTH,
KOTOpbIE 00€CIeunBalOT MYCK 3arpy>KeHHoro sjeBaTopa. Ecinu tpebyercs HeOoub-
11asi MOLIHOCTb JIBUTATENs, MOKHO MCIIOJIB30BaTh MOTOP - PEAYKTOPHI.

Peaykrop BeIOHpArOT B 3aBUCUMOCTH OT CXEMbI KOMIIOHOBKH MPUBOA MO KPY-
TAIIEMY MOMEHTY Ha Baly Oapabana M,, M IEpEelaTOYHOMY YHUCIY U,; KPYTAIIUMA
MOMEHT, H'M

Np (21)
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M,, = Nos, (22)
s

nn5
rie Ny, - MOIHOCTB AsIeKTpoaBUrarels, KBr; w; = T yTJIOBasi CKOPOCTh Oapalba-

4. 60-10%

-1.
Ha, ¢~ ; Ng - yacToTa BpanleHus O0apabaHa, MUH ~; U — CKOPOCTh 3JIeBa-

TL'D6
Topa, m/c; D; — nuametp G6apabana, MM.
Ilepenarounoe uucio

n
Uos = —,
Ng
rje N - YacToTa BpalleHus Bajia JIEKTPOBUTaTEIs, MuH
Ecau B mpuBosie KpoMe peayKTopa MpHMEHEHa IeHasl WKW OTKphITas 3youa-
Tas mepenaya, To
Ug =UpUy, , .
ITepenarouHoe ymncIo LEMHON Nepegadn BeIOUparoT B mpeaenax u, ,= 1,5...2,5.
[Tpu Gonpunx 3HaueHus U, , LenHas neperada 0ueHb IPOMO3/IKasl.
Hamsoicnoe yempoticmeo. [pensapurenbHoe HaTsHKEHUE JISHTHI dJIieBaTopa Ha-
TSDKHBIM YCTPOMCTBOM OMPEAEIISIIOT U3 ycloBUs (puc. 7).

Sming < g( m, +m, )e! (23)

r7e Syin — MPeaBapUTEIbHOC HATsLKEHUE JIEHTHI, H; € —
OTKJIOHEHHE JICHTHI OT HANPAaBJICHHS IBMKEHUS, MM,
3aBHCAIIIEE OT yrjla HaKJIOHA KoBima 0; m, u m, — mac-
ca, COOTBETCTBEHHO, I'Py3a U KOBIIA, KI; ¢ — PaccTos-
HHE OT IICHTPa MacChl Ipy3a M KOBIIA 70 JIECHTHI, M;
e=05l,; |, —BbUIeT KOBIIA.

N3 ycioBust OTCYTCTBHSI BBICHIIIAHUS Tpy3a U3
KOBIIIEH MpruHUMAIOT O < 5° .

HarsxkHOE yCTpOMCTBO, Kak IIPaBWIO, BUHTO-
BOE, HO MOKET OBITh M IPYKUHHO- BUHTOBOE, o0ecIie-
YUBAIOIIEe TIOCTOSHHOE HATSXKEHUE JIeHThl. XO[
HaTsKHOTO yerporctBa coctanisieT 200.. .300 mm, T.e.
2-3% IIUHBI 3JIeBaTOpA.

HarsxHoit 6apabaH MMeeT Takue ke pa3Mephl,
KaK ¥ MPUBOJHOM, HO paboyasi MOBEPXHOCTh €ro pe-
meTyaTasl Wil IJlacCTUHYATas, YTO YMEHbBIIAeT HAKOII-
JIEHUE Tpy3a.

IIpedoxpanumenvuvie ycmpoiicmea. B ¢Bsizu ¢ Fmin
OOJBIIMMU yTJIAMH HAKJIOHA 3JIEBATOPOB COCTABIISIO-

Pucynok 7 Cxema k pacuety npen-

m@asi CWibl TSHKECTH TPAHCIOPTUPYEMOTO TIpy3a B BAPHTEIHHOrO HATIKEHAS
KOBIIIAX OOJIbIIIE CHUJIBI TPEHUSI TATOBOTO OpraHa o f—
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HAIPABJISIONINAM, YTO MPU OTKIIFOUCHHUH JABUTATEIIS IPUBOANT K ABMKCHHUIO TATOBOTO

opraHa B HalpaBJIE€HUHU, TPOTHUBOIOJIOKHOM paboueMy MPOIECcCy, U TOBPEKICHUIO

KoBIIei. Bo n30exxanne mocieqHero Ha 3JeBaTopax YCTaHABIUBAIOT OCTAHOBHI WIIH

TOPMO3a, JIJIs1 BEIOOpa KOTOPBIX HEOOXOMUMO OTIPECITUTh TOPMO3HON MOMEHT.
Topmo3Ho#t MOMeHT Ha Baity 6apabana, H-wm,

D
My :WOkT 761 (24)
rae kr =1,5...2,0 —koadduireHT 3amaca TOpMOKEHUS;
Pa3HOCTP HaTsKEHUS TPYKEHOM U ITOPOKHEW BeTBer, H:
Wo =S,, =S5, = 9qL(sinB - cosB). (25)
VYcunue B paboueil BETBU IPU BBIKJIIFOUEHHOM JBUratene, H:
S., = 9(d+dr )L(SiNB — o cosP) . (26)
VYcwine B NOpOXKHEN BETBHU ITPHU BBIKIOYEHHOM JBUTATEIIE
W,,0p = 907 L(SINB — o cosB) (27)
TOpMO3HOM MOMEHT, IPUBEIECHHBIN K BaJly 3JIEKTPOJBUIaATENs,
M
My 5 = : (28)
Uo

B kayecTBe CTOMOPHBIX YCTPOWCTB HMCHOJB3YIOT XpanoBbl€ OCTAHOBHI U 00-
rOHHBbIE MY(PTHI (POITMKOBBIE OCTAHOBBI), YCTAHABIMBAS UX Ha BaJly MPUBOJHOTO Oa-
pabaHa (co CTOPOHBI IPUBOJIA UITU C TIPOTUBOIOJIOKHOU CTOPOHBI).

B TskenorpyxeHsIX 3ieBaToOpax MOTIYT NPUMEHSTHCA KOJOJOYHBIE TOPMO3a,
KOTOpBIE€ YCTAHOBJICHBI HA My(Te (TOPMO3HOM LIKUB U3TOTOBJIEH KaK €IMHOE LIEJ0€ C
BeomMoil My@dToit). KomogouHslii TOpMO3 BBIOMPAIOT MO TOPMO3HOMY MOMEHTY Ha
BaJLy 3JeKTpoaBUrareist My 5.

YtoOb! MpeoTBPATUTH MOJIOMKH AJIEBAaTOpa U MPUBOJIA MPH Meperpyskax (mpu
MOMNAIaHUK B 30HY 3arpy3Kd MOCTOPOHHUX MPEIMETOB), YCTAHABIMBAIOT MPEAOXpa-
HUTENBHYIO MYDTY (IMCKOBYIO GPUKIIMOHHYIO WU (DIAHIIEBYIO C pa3pyIIAIOIUMUCS
AJIEMEHTaMH ).

JUIs 3a0UThl 3J1€BaTOpA OT MOJIOMOK B Cy4ae MaJeHUs JIEHTHl C KOBIIAMU U
IPy30M IpU aBapUHOM OOpBIBE JICHTHI WM [EMU MPUMEHSIOT KaHaThl (HEOOJIBIIOro
aUaMeTpa), COeUHAIoNINE 0e3 HATSHKEHHS KOBIIU M0 OOKOBBIM CTOPOHAM.

Tun sneBaTopa u ¢GopMy KOBIIEH BBIOMPAIOT B 3aBUCUMOCTH OT BHJIa TpaHC-
MOPTUPYEMOTO Tpy3a U 3aJaHHON MPOU3BOAUTEILHOCTH.



