PacueTt u BbiI60Op NpMBOAOB OCHOBHbIX MEXaHM3MOB MOCTOBOIo KpaHa

CxeMa nepeMmeweHUd rpysa B [OMELWEHUN TMPOMbIWIEHHOro npeanpuatua C
MCNOJSIb30BaHMEM MOCTOBOIO KpaHa npueeeHa Ha puc. 1.
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Puc. 1. CxeMa nepemMeLlleHns rpysa MOCTOBbIM KPaHOM M3 TOYKKU A B TOUKY
B.
1 - noMeLweHWe NPOMBbILWJIEHHOrO NPeanpuaTUA, rae nepemMeLwlaeTcs rpys
G 13 ToukM A B TOUKy B;
2 — TefexKka MOCTOBOIoO KpaHa, npoxoasias nyTb {1t Mo MOCTY M3 TOUKKN A
B TOUYKY B KpaHa Tyaa v obpaTHO 3a BpeMs UMKna;
3 — MOCT MOCTOBOro KpaHa, npoxoaswnin nyTb {v B NOMELWEHNUN OT TOYKHK
A K Touke B n obpaTHO 3a BpeMsa umkna

3.1. MexaHu3M NoagbeMa M CNyCKa rpysoB MOCTOBOIO KpaHa.

MexaHn3M nogbeMa MOCTOBOrMo KpaHa B TeyeHue uukna paboTbl BbIMOMHAET B AAHHOM
cnyyae 4 onepauun:
- noabeM rpysa B Toudke A Ha BbiCOTY H, 3agaHHyio B Tabnuue BapuaHTOB, pa3BuBas
CTaTU4YECKYH MOLWHOCTb Pr;
- CNYCK rpy3sa B Touke B, pa3BuBasi CTaTU4eCcKyt MOWHOCTb Pc;
- NOABEM NYCTOro rpy3o3axBaTHOro npmucnocobneHmns (Kproka) B Touke B, MOWHOCTb Pro;
- CMYCK NYCTOro Kptoka B Touke A, MOWHOCTb Pco.

Mpn 3TOM BENMYMHY 3aTPAYE€HHOWM CTaTUYECKOM MOLLHOCTM Ha onepaumsax MOXHO
onpenennTb U3 NpUBEAEHHbIX HMXE BblPaXKeHWUN.

MOLLHOCTb Ha Bany MexaHu3Mma npu:

a) nogbeme rpysa:
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Ecnv nn < 0,5, nc MeeT 3HaK «-» — TaKOW pPEeXWM Ha3biBaeTCsl PEXMMOM «CUIOBOro»
cnycka rpysa, ecnn nn > 0,5, nc UMeeT 3HaK «+», TO 3TO peXMM TOPMO3HOIro Crnycka rpysa.
Ecnm nc = 0,5, nc = 0, 3TO 3HAUMT, YTO NOTEPU B KMHEMATMKE MEXaHM3Ma paBHbl MO BeNMYNHE
CTaTUYECKOM MOLHOCTW, 3aTpayMBaEMON Ha yaepXXaHue rpys3a B ypaBHOBELIEHHOM COCTOSIHUM
Ha MexaHu3Me nogbema.

B) noabeMe NyCTOro rpy3o3axBaTHOro npucnocobneHusa (Kproka):
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Cnyck NycToro Kptoka npakTU4Yecku Bcerga npoucxoauT B peXMMe «CUTI0BOro» Crnycka.

Bpems umkna paboTbl MexaHn3Ma nogbema:

Qtn=tp T Xton = tn T tc +tgo +teo T X te/3 (3.6),

rae tp =tg+tc+ toe T teo - BpeMs pabOTBI MEXaHIN3Ma IMIOAbEMa, CEK;

> tomr = D to/3 — Bpems may3 B paboTe MeXaHHM3Ma IIogbeMa, ceK. Bpems
nmay3 paOOTHl MeXaHH3Ma II0JbeMa YCIOBHO IPHUHATO PaBHBIM OJHON TPETH
o0Irero BpeMeHH may3 B paboTe KpaHa.

G, Gy - cwIa TSDKECTH MOJHUMAeMOro Ipy3a U IPy303aXBaTHOTO IPHU-
croco6neHns (Kproka), H;

V — JHHelHas CKOPOCTh IMOCTYIATEIbHOTO IBIDKEHUS IPy3a U MeXa-
HIT3MOB KpaHa, M/MIH.

CTaTnyecknin MOMEHT npun nepeMeleHnn rpysa MoOXeT ObITb onpeaeneH U3 Bblpa>XeHns:
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P — cTaTHueckast MOIITHOCTE Ha Bay MeXaHn3Ma, BT;
Rsy — pamryc GapabaHa nebenxu, M;

I, — nepenaToYHOE YNCIIO PENYKTOPA;

kg — KpaTHOCTP TOITICIIACTA.

MpoAOIKUTENBHOCTb BKIIOYEHUS MEXAHM3Ma NOAbEMA MOCTOBOIro KpaHa B paboTy
onpeaensieTcs U3 BblpaXeHus:
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Yncno BKAKOYEHUN MexaHM3Ma noabema B 4ac:
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PexunMbl paboTbl MEXaHW3Ma NogbeMa:
1 = nerknin pexum, koraa [B% = 15%, h = 60 + 100;
C - cpeaHuin pexum, koraa MB% = 25%, h = 120 + 200. DTOT pexuMm NpuUHAT 3a
HOMWHANbHbIA peXuM paboTbl KPAaHOBOIro MexaHu3Ma.
T - Taxenbin pexunMm, korga NB% = 40%, h = 300 + 400;
BT - BecbMa Taxenbi pexum, korga MNB% = 60% , h = 400 + 600.

Ecnn BpeMs umkna paboTbl MexaHU3Ma MeHee Unu paBHo10 MUHYTaM, TO HEO6X0ANMO
YUUTbIBaTb AOMNOSIHUTENbHbIA HAarpeB 3/1eKTpPoABUIraTENS NPMBOAA 3TOr0 MEXaHM3Ma BO BpeEMS
nycka, TOPMOXXEHUS M OCTaHOBa Ha onepauusix, T.e NpoM3BOANTb pacyeT AUHAMUYECKUNX
Harpy3oK Ha Bany NpuBoAa BO BpeMs NepexoAHblX NMpoLeccos.

ObLiee ypaBHeHWE A4/1s onpeaeneHns KpyTawero MOMEHTa Ha Bany aneKTpoaBuraTens
MexaHM3Ma onpeaenseTcs U3 BblPaXXeHus:

M = Mgun.n + Mc npu nycke MexaHusMma;
- M = Mgun.t — Mc  npu TOpMOXEHUN MeXaHU3Ma.

BennumHa ctatnyeckoro MoOMeHTa Mc onpeaensiTca No MeToAnKE, NPUBEAEHHON BbILUE..
BennunHa AnHammyeckoro MomeHTa Mpayn MOXET 6bITb onpeaeneHa Cc y4eToM 3aZlaHHbIX B
Tabnuue BapMaHTOB NapaMeTpPOB MeEXaHM3Ma M3 BblpaXKeHUsN:

M =J, dw
dt
rae Jsz — cyMMapHBI, IPUBEICHHBII K Baly 3JIeKTPOABHIaTeNId, MO-
MEeHT HHEepIHH OBIDKYIIMXCA dacTell (poTopa IBHTaTelld, Macc Ipysa, Macc
JBIDKYINUXCA JacTeil MeXaHUu3Ma).
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rze x = 1,15 + 1,20 — ko3¢ ¢runeHT, yINTHIBAIOMNI MOMEHT HHep-
LM HaXOSIIUXCH Ha OJHOM Baly C 3JIeKTPOJBHraTeleM COeIHHHUTeIbHBIX
MY(QT, IIIecTepeH, MKUBOB U T.IL
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g
IOBIDKYIINXCS JacTell MeXxaHn3Ma KpaHa;
(075 — YIIIOBas 4ACTOTA BPALICHIL Balla 3ICKTPOIBUIATEIs, CCK ;
t — BpeMs [IepeXOJHOro Ipolecca, CeK;
L — JHHeITHas CKOPOCTh IIOCTYNATEeIBHOIO IBIDKEHIS IPy3a U MeXaHH3MOB
HepeMeIIeHHs] MOCTOBOI'O KpaHa, M/CeK.




Takum o6pa3oM, BeNMUYMHA MOMEHTOB MHEPLMK MOXET b6biTb onpeaeneHa u3
Bblpa>XeHWi:

a) IIPpH YCKOPCHHN MEXaHI3Ma BO BpeMsI ITyCKa
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BennunHa aMHaMMYeCKMUX MOMEHTOB Ha BaNy 3JIeKTpoABuraTesia COOTBETCTBEHHO:

a) Npwu Nycke anekTpoaBuUraTenss MexaHusma KpaHa:
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6) Npy TOPMOXEHUM SNEKTPOABUTraTENSs MEXaHM3MA KpaHa:
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rae A® = Ogog — Ogay - I3MEHEHHEe YITIOBOIl YacTOTHI BpPAaIIeHHs BO
BpeMsI IEePeX0/IHOT 0 IpoIecca, ¢’
At = tyon - tgay - BeJIMIIHA BpeMeHH IIePeX0/IHOTO IIpoliecca IIPU M3MEeHEeHNH
CKOPOCTH BpaIieHHsI.
IIpu ycnoBun, 9TO Myag = 0; U tyag = 0, momydanm:
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BpeMsa nepexoaHOro npouecca onpeaensaoT Ncxoasa U3 ycrioBus cobnogeHns
[OMNYCTUMOrO YCKOPEHUS NpU NYCKe M 3aMeasieHUs Npu TOPMOXKEHUN MEXaHM3Ma, KOTopoe A1
MEexXaHM3Ma NoAbeEMA He A0/XKHO 6bITh 6onbLUE:

- LONYCTUMOE JINHENHOEe ycKopeHune (3aMenneHune)

. 2 Un
agon < (0,2 +0,3) M/cex”, T.e. tg > —, CceK.
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Mocne onpepeneHnsa AMHaMMUYECKMX MOMEHTOB Ha Basly 3/1eKTponpuBoja MexaHm3ma
KpaHa U BpEMEHN NEPEXOAHOrNo nNpoLuecca Ha onepaunax NnpuctynaroT K onpeaeneHnto
BpPEMEHUN YCTAHOBUBLUEToCA ABUXEHNA MEXAaHU3Ma Ha 3TUX OonNeEpauunuax:

a) noabem rpysa
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HarpysouHyto gMarpaMmy nyudile CTpOUTb A1 KPYTSLWMX MOMEHTOB Ha Basy
anekTpoaBuraTens. BenmumHa ctaTMyeckoro MOMeHTa Ha onepaumsix MexaHnuamMa MoCTOBOIO
KpaHa MOXeT 6bITb onpeaesieHa Yyepes CTaTUYeCcKyt MOLLHOCTb:
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BennumHa NoONHOro MOMeHTa MOXET bbITb onpepeneHa m3 ypaBHeEHUNA OBUNXEHUNA
1eEKTponpmBoaa Ha Kaxxaom onepauunun C y4eToMm 3Haka CtTaTu4eCKoro MOMeHTa.

M poss =M gy £ M. Ho
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Mo Harpysou4Hol AnarpaMMe onpeaensaeTcs 3KBMBANEHTHbIA MOMEHT Ha Bany
3NeKTpoABUraTens KpaHOBOro MexaHm3Mma:
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Bbibop anekTpoaBUraTtenss MexaHm3aMa MOCTOBOIO KpaHa npouM3BoAMTCS MO KaTanory
(CnpaBoOYHMK MO 3NEKTPUYECKMM MallMHaM. B oByx Tomax. MockBa. DHeproatommsgart. 1989r.
nnun BeweHeBcknin C.H. XapakTepuctukmn asuratenemn B anektponpuesoge. Mocksa.
DHepruns.1966r.) ns ycnosus:
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3.2. MexaHM3M NnepeMeLeHUs TeJIe)XXKU MOCTOBOIro KpaHa.

MOLLI,HOCTb Ha Basly MEXaHM3Ma Npn.
a) ABWXXEHUN TENEXKNU MOCTOBOIO KpaHa C rpy3oMm.
k'(G"'Go +Gr)'(»u'rﬂ.r +f)'vr
P = , KBT
R, -n,-60-1000

6) ABMXEHUM TEeNeXKN MOCTOBOro KpaHa 6e3 rpysa:
k'(Go +Gr)' (/U'rzr.r +f)'vro
By = , KBT
Ryr -1y - 60-1000
k> (1,5 = 2) — xoaddunmeHT, yIUTHIBArOMINIT TPEHNE peOop/ Koleca
TeIe)KKH KPaHa O PElIbCHI;
U — kK03 pUIIeHT TpeHNsT CKOMBKEHIS, 3a1aH B Tabmmre 3.1;
7 r— paguyc nangsl Koueca TeIeXKKH, M;
f— xo3ddureHT TpeHNT KadeHNs, M;
Ry — paamyc xomeca TEIEXKI, M;
D7 - CKOPOCTh TIepeIBIKEHNS TEIeKKI MOCTOBOTO KpaHa, M/MUH.

3.3. MexaHM3M nepemMeLleHnsa MOCTa MOCTOBOIo KpaHa.

CTaTnyeckune Harpy3ku Ha Bany NepeMeLleHus MOCTa KpaHa OnpeaensioTcs TakuM xe
06pa3oM, KakK M 4SS MEXaHM3Ma NepPeEMELLEHUS TENEXKWN, MPU 3TOM UCMNONb3YHOTCS UCXOAHbIE
AaHHble Tabnuubl BApUaAHTOB AJ1 MEXaHM3Ma MOCTa.

CTaTUYeCKNIA MOMEHT NpU NepeaBUXEHNN TENEXKN UM MOCTa KpaHa Ha Bany
MexaHu3Mma:
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OnpeneneHve BpeMeHU UMKIa NMPOU3BOAMUTCA aHAIOMMYHO NpUBEAEHHOMY Bbllle
npaBuny Ang MexaHu3ma rnogbema.

OnpepeneHne ocTanbHbIX NapaMeTpoB (AMHAMUYECKUX MOMEHTOB, BPEMEHU
rnepexoaHoro rnpouecca npu nycke n TOpMOXEHUU, BPEMEHN YCTaHOBMBLLEroCa ABUXEHMUS,
NOSIHOrO MOMEHTa Ha Basly MexaHu3Mma) 419 NOCTPOEeHUsI HAarpy304HOMW AnarpaMmbl Ha Bany
MeXaHW3Ma rnepemMeLleHnsa TefexKkn u MoCcTta MOCTOBOIro KpaHa onpeaensaeTcs aHalormyHo
npueeaeHHOMY Bbllle MeToAy A/19 MexaHu3Ma nogbema.

[Hanee onpeagenaerca NpoAO/IXXUTENbHOCTb BK/IIOUYEHUA MexaHu3Ma.

CTpouTcs Harpyso4yHas gumarpaMma Ha BaNly MEXaHM3MOB MNepeMeLLeHNs TENEXKN U
MOCTa KpaHa.

BbibnpaeTcs anekTpoasuratens no katanory (CnpaBoOYHUK MO 3NEKTPUYECKUM
MalwmMHaM) N NpoBepsieTca Ha cooTBeTcTBUE MNB%.

BennuynHa ponycTtmMoro yCcKoOpeHusa v 3amMmensieHnsd MexaHn3MoB rnepeMeLleHms
MOCTOBOI0 KpaHa orpaHn4ymBaeTcsa npeaesnaMmu:

o < (0,6+0,8)—
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Ycnosue Bbibopa anekTpoaBuraTenst N0 MOWHOCTU MeXaHMU3Ma nepeMeLleHns:
— AnAa TeNeXKnM MOCTOBOIro KpaHa.
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— Ana MOCTa MOCTOBOIo KpaHa:
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