СДМ – 18. Специальные краны и подъемники.
18.02.2022 – лекция (1 пара)

Изучить:  Козловые краны гидроэлектростанций.  Мостовые перегружатели. Классификация мостовых перегружателей.
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[image: image1.jpg]3.4. Ko3noBble kpaHbl rMAp0o3neKTPoCTaHLMii

Kosnosele kpansl 'OC npenHazHaueHbl Uit 00CTy>KHBAHMS
THPO3JIEKTPOCTAHIMHN, [IJIFO30B, IIOTHH, a TAKKE MEXaHH3aLUK
[OTPy304HO-Pa3rpy304HBIX ¥ PEMOHTHBIX paboT MpH JKCIUTyaTa-
LK 1 00CITy)KMBaHUH 3THX 0OBEKTOB, 0OCITYKMBAHUSA MAITHHHBIX
3a510B 'OC (MOCTOBEIE, TIOYKO3JIOBBIE), IIOABEMA 3aTBOPOB BEPX-
HETOo U HIKHero 6sedoB I'DC u np. DTH KpaHbI H3rOTABIMBAIOTCS
N0 WHAMBHMAYAIbHBIM 3aKa3aM JJIsl KaXKIOW CTaHIIWH, [UIOTHHEI,
[UTI033 ¥ UMEIOT OCHOBHAIE TAPAaMETPBI: IPY30MOABEMHOCTD, [IPO-
JET, BBICOTA NOLBEMA Ipy3a, COOTBETCTBYIOIIHME HEOOXOAMMBIM
maccam M rabapuTtaM 00CITy)KHBaeMbIX 0OBEKTOB.

OHM MMEIOT IIHPOKHil AHANA30H TPY30MOALEMHOCTEN — OT 25
10 630 T B 3aBUCHMOCTH OT Macchl 000PyI0BaHHA 00CITYKMBAEMBIX
00BeKTOB. [TpoNéThl UX CTPOEHMH CPABHUTENHHO HEBEIUKH — OT 5
10 32 M. MIX OTIIMUHTEIIBHBIE 0COOEHHOCTH COCTOST B TOM, YTO HOb-
€M Ipy30B (3aTBOPHI H JPyroe 000pyIOBAHKE) OCYIIECTBISETCS, KaK
MPABUJIO, C YPOBHEMH, PACIIONOXKEHHBIX 3HAYMUTENBLHO HHIKE TOIOBOK
KPaHOBBIX PEILCOB, MOITOMY JOJDKHA OBITH OOecrieueHa COOTBET-
CTBYIOIas KAHATOEMKOCTh MEXaHH3MOB MOABEMA (OOBIYHO HA BEI-
coty noabéma o 80 M); I QUCTAHLIMOHHOIO 3aXBaTa U MOAbEMA
3aTBOPOB KPaHbI OCHAIIAOTCS] aBTOMATHYECKUMM I'Py303aXBaTHBEIMHU
TpaBepcaMy C JUCTAaHLIMOHHBIM YIIPAaBIEHHEM MEXaHH3MOB 3aXBaTa,
C JJIEKTPUYECKUMH WM ITHEBMATHICCKUMHE TIPUBOJAMH U Kabeb-
HBIMH OapabaHamy JUIsl HAMATHIBAHUsT KaOells WM THOKHX IIIAHTOB
TTO/IBOJIA SHEPIHHU K VMCIIOJHHTEIBHBIM MEXaHU3MaM TIPU TOIbEME.

Mommnas mponéTHas MeTaJUIOKOHCTPYKIHs kpaHa I (cm.
puc. 3.9), 3akpeITasi CBEPXy CTAIBHBIM LIATPOM 2, OMTMPAETCS HA
nBe xécTrux onopsl 3. [larép obecneunBaer 3amuTy TEIEKKH 4
C MEXaHM3MaMH OT IPSIMOTO BO3JEHCTBUS aTMOCHEPHBIX OCAIKOB.
s obecriedenust HEOOXOMUMOI HKECTKOCTH OMOPBI COEAUHEHBI
BEPXHUM 5 M HIDKHMM 6 puresasiMi. Onopbl KpaHa yCTaHOBIEHBI
Ha XOJIOBBIE TEJIEKKH 7 C MEXaHU3MAMM TepeBIKeHus. J{jist rpe-
JOTBPAIIEHHs] OT YyTOHA BETPOM HEPabOUero COCTOSHUS KpaH Oc-
HAIIEH NPOTUBOYTOHHBIMM 3aXBATAMU &, /U1 CHIDKEHUS yIApHBIX
HArpy30K IpH HAe3/le Ha TYIHKOBLIC YIOPBI PEIyCMOTPEHBI Oy-
(bepHubie ycrpoiicTpa 9.
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Puc. 3.9. O6wuit Bux xo3nosoro kpana K 2 x 200 ans obcnyxuaHus
TUZIPO3JIEKTPOCTaH ML

[To crocoby coemuHEHHsI MPOIETHOIO CTPOEHHsI C ONOpaMHM
KKpaH OTHOCHUTCS K CXEME C IBYMsI J)KECTKUMH OITOPAMH, YaCTO IPH-
MCHEMOM Ha KpaHaxX TaKoro THIA CO CPaBHUTEIBHO HEOOJIBIIH-
MU BeJIMYMHAaMH Kojied u 0a3bl kpaHa. Kpansl, uMeroniae 60ib-
Il11€ PACCTOSHHS MEXIy OIOpaMH, 0OBIYHO 0OOpYMYIOTCS OJHOH
JKECTKOM, MPYTrod IIAPHUPHO COENUHEHHOM C IOMOILBLIO LMIIMH-
J[prYecKoro mrapHupa onopoi (cm. puc. 3.10). CranpHol marép /
JIKPBIBAET OT IPSIMOTO BO3AEHCTBHA aTMOC(HEPHBIX OCAIKOB
IIPOJIETHOE COOpYXkKeHHe 2 KpaHa, Oomuparolieecs Ha >KECTKyIo 3
Il lapHUpHYIO 4 ornopskl. I1o penbcoBOMy ITyTH MPOJIETHOTO CTPO-
CliMsl IepeEMeLaeTCs Ipy30Basl TENeXKKa 5 ¢ ABYMsI MEXaHU3MaMHt
IiaBHoro moxbéMa. ONopsl KpaHa OCHALLEHBI XOAOBLIMH TEJIEXK-
KAMH C MEXaHM3MaMH TIepeBIKEeHUs KpaHa 0. B BepxHel yacTu
MOCTa YCTaHOBJIEH MOCTOBOW KpaH 7 T'py30IOABEMHOCTBIO 5 T,
I1pe/iHa3HAYEHHBIN IS BHITIOJTHEHHSI PEMOHTHBIX PaboT.

43





[image: image2.jpg]Puc. 3.10. O6uwmit B xo3moBoro kpana K 2 x 180 + 50 + 10
JUIst 00CITY)KUBAHUS THAPOIIEKTPOCTAHIMN

Vrpagnienvie KpaHOM OCYILECTBISIETCS 3 KabuHbI 8. [t pe-
JOTBPAIIEHHs OT yTOHa BETPOM HEpabodyero COCTOSHHUS KpaH OC-
HAIIEH MPOTHBOYTOHHBIMU 3aXBaTaMU 9, ISl CHIDKEHHUS YIAPHBIX
Harpy30K IIPX yIope MnpexycMoTpeHsl OydepHbie ycrpoiicta /0.

ITomumo mogb&Ma 3aTBOPOB BEPXHEr0 W HIDKHETO ObehoB
STUMH KPaHAMH IMPOU3BOJUTCS ITOIBEM 3aTBOPOB COPOYIEPIKHBA-
IOUX PENIETOK, a TAKKE BBIMOJIHSIETCSI BECh HEOOXOMUMBIH Ha-
60p BCrIOMOraTeIbHBIX PaboT MO PEMOHTY M 0OCIY)KMBAHUIO 060-
PYAOBaHMS CaMOI0 COOPYXKEHHUs cTaHUMH. [ moapéma poTopoB
TYpOMH 1 APYTHX 3JEMEHTOB OO0 MACCHI IIPELYCMATPHBAETCS
criapeHHast paboTa ABYX KpaHOB Ha OOIIY0 TPaBEPCY, [IO3TOMY B Ta-
KUX CIydasxX JUIl CHHXPOHHU3ALUHM CKOPOCTEH WX IMepeIBHIKEHFS
KPaHbl COEJUHSIOTCS CLEMHBIM YCTPOHCTBOM. DTO 00YCIIOBIEHO
Taroke TpeOOBaHMEM OE30IaCHOCTH, ITOCKOJIBKY TPAHCIIOPTHPOBKA
TMIPOAarperaTtoB OCYIIECTBISIETCS Ha OOJIBIIIE PACCTOSIHUS — C Me-
CTa YCTaHOBKH TYPOWHBI I0 PEMOHTHO# IIIONIAKH, PACIIONIOMKEH-
HOM B KOHIIE€ MAIIIMHHOIO 3aJia MHJ{POCTAHLHH.

BOI’IpOCbI And camMmonpoBepkKu
1. KaxoBpl 001mast xapakrepicTika, Ha3HAuYeHHEe ¥ KOHCTPYK-
TUBHBIE OCOOEHHOCTH KO3JIOBBIX KPAHOB?
2. Kak knaccupuuupyior Ko3ji0Bbie KpaHsi?
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3. KakoBbl KOHCTPYKTHBHBIE PA3HOBHHOCTH KO3JIOBBIX II€pe-
I'Py304HBIX KPAaHOB 00ILETr0 Ha3HAUEHUs?

4. KakoBbl 001ee YyCTpPOHCTBO, Ha3HAUEHHE U KOHCTPYKTHB-
11ble OCOOCHHOCTH KO3JIOBBIX IIEPErPy304HBIX KPaHOB?

5. HazoBuTE OCHOBHBIE TTAPAMETPBI U TEXHUYECKHE XapaKTe-
PHUCTHKH KO3JIOBBIX I1€pPerpy304HbIX KPaHOB.

6. B 4éM 0COOEHHOCTH KOHCTPYKLUH CaMOMOHTHPYIOILUXCS
KO3JIOBBIX TEPErpy30YHbIX KPAaHOB?

7. KakoBbl 0oO11ee ycTpOHCTBO, Ha3HaYEHWE U KOHCTPYKTHB-
Iible 0COOEHHOCTH KO3JIOBBIX CTPOHUTEIHLHO-MOHTAXHBIX KPaHOB?

8. KakoBbl KOHCTPYKTHBHBIE PAa3HOBHIHOCTHU KO3JIOBBIX CTPO-
HTEIbHO-MOHTaXKHBIX KPaHOB?

9. KakoBbl OCHOBHBIE IapaMETPhl M TEXHUUECKHE XapaKTePH-
CTHKH KO3JIOBBIX CTPOMTEIFHO-MOHTXKHBIX KDaHOB?

10. HasHaueHHe ¥ 001ee yCTPOUCTBO KO3JIOBBIX CYAOCTPOH-
ICJIGHBIX KPAaHOB.

11. Uem oOycroBiieHBI U B U&M 3aKJIIOYAIOTCSl OCHOBHBIE KOH-
CTPYKTHBHBIE 0COOCHHOCTH KO3JIOBBIX CYIOCTPOUTENILHBIX KDAHOB?

12. KakoBBI OCHOBHBIE ITapaMETPBl U TEXHUYECKHUE XapaKTe-
PMCTHKA KO3JIOBBIX CYIOCTPOUTEIbHBIX KPaHOB?

13. IlpuBeauTe npUMeEpPhl YHUKAIBHBIX KO3JOBBIX CYIOCTPO-
HTEIBHBIX KpaHoB. KakoBbl UX 0COOEHHOCTH KOHCTPYKIMHU M Xa-
paKTepUCTHKA?

14. KakoBbl Ha3HaueHHUE H OCOOEHHOCTH MPUMEHEHHSI KO3JI0-
BbIX KPAHOB THJPONIEKTPOCTAHIIMN?

15. Ha3oBuTEe OCHOBHBIE ITapaMeTpbl M TEXHHUYECKHE Xapak-
ICPUCTHUKU KO3JIOBBIX KPAaHOB THAPOIIEKTPOCTaHIIMH.

3.5. MocToBble neperpyxarenu

MoCTOBBIE TIeperpyxareiid, MpeJHa3HadYeHHbIe U1 Macco-
BLIX MEPErpy30uHbIX paboT, MAPKUPYIOT 110 OCHOBHOMY ITapame-
TPy — MPOM3BOAUTEIHHOCTH. [10 KOHCTPYKTHBHOMY HCIIOJIHEHHIO
MCXaHM3MOB W METAJUIOKOHCTPYKIIMM OHM BO MHOIOM CXOIHBI
¢ KO3JIOBBIMH KpaHaMH; OTJIMYAIOTCSI BHICOKOH IPOHM3BOIMTEIIb-
nocteio (rpeitdepusie — go 1000 T/4; neperpyxaread HENpephbIB-
1noro peictust — 10 4000 1/4, GonmpikMu nponéramu (1o 115 m)

45





[image: image3.jpg]1 Maccamu kpaHoB (1o 2400 T), Maioif CKOPOCTEIO TIepeIBIKEHHS
(15...35 m/MuH), OONBIIONH CKOPOCTBIO MEPEIBHIKEHHS TPY30BBIX
Tenexex (1o 360 M/MuH).

B kaudecTBe rpy303axBaTHOTO yCTpOICTBA IPUMEHSIETCS rpei-
(ep nmubo pabounii OpraH HENPEPHIBHOTO 3aXBaTHIBAHUS (3arpys3-
K{) MaTepHana.

KoHncTpyxuust MocToBOrO rpeiidepHoro neperpysxareis ¢ ofi-
HOI1 rpeliepHON TENeXKOH HOPMAJIBHOTO UCTIOMHEHHUS TPEACTAB-
neHa Ha puc. 3.11, 3.12.
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Puc. 3.11. Obmuii BUA rpeiidepHoro reperpyxarels
peLéTyaToil KOHCTPYKIHH

IIponétHoe crtpoenue / TUOKOW pemET4aTod KOHCTPYKI[HH
C C IByMs KOHCOJISIMH YCTAHOBJIEHO Ha )XECTKOH 2 1 rubkoit 3 ormo-
pax. ITo mponéTHOMy CTpOEHUIO mepeaBHraeTcs rpeitdepHas Te-
JIexka 4 BMecte ¢ KaOWHOW MamuHUCTa 5. PeMOHTHOE mome-
IIEHHE 6 YCTAaHOBJIEHO HA KOHCOJH MPOJIETHOTO CTPOEHUSI.
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Puc. 3.12. O6mmii BuJ rpeiiepHoro neperpysxarens
HITPEHreNbHO-0aNI04HOH KOHCTPYKIHH
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[Teperpyxarenb IEpeNBUIaeTCi IO UYETHIPEXPEIBCOBOMY
IKPAHOBOMY ITyTH C TIOMOIIBIO MEXaHW3Ma NepeBiKeHus 7. Toko-
110/IBOJT K TIEPETPY’KaTENIO OCYIIECTBIsAETCs Yyepes Tpoiuien 8. Pas-
I'py3Ka MOXET MPOM3BOIUTHCS B pa3rpy304HbId OyHKep 9, oTKyna
Marepuall MOCTyIaeT B TPAHCIOPTHYIO rajiepero U Janee — Helo-
CPEIICTBEHHO K MECTY NOTpeOICHUSI.

MocToBbIE TEperpy)xareiad HMeOT CrelH(QUUECKHH pexum
pabOTBL: MEepeqBIKEHUE TIEPErPYKaTelisl SBISETCS YCTaHOBOYHBIM,
I. ¢. IPOM3BOAUTCS 6€3 rpy3a, I0ITOMY MEXaHU3M PaboTaeT B peXKH-
max 1M-3M; MeXaHH3MBbI MEPESABMKEHHS TENEKEK paboTaloT B pe-
iknmax SM-7M; a MexaHU3MBI ToAbEMa rpy3a — B peskuMax 3M-5M.

3.6. Knaccucdmkaumsa MocToBbIX neperpyxarernen

MoCTOBBIE TIeperpy’Xaresiu KIacCU(ULUPYIOTCS 110 pa3iny-
11LIM TTPU3HAKAM.

1. Ilo Ha3naueHuio:

— YI'OJIBHBIE;

— PyAHBIC;

— KOHTEHWHEPHBIE [IEPErpyaTead MOPCKUX IOPTOB.

2. I[lo muny memaniokoHCmMpyKyuuL:

— OECKOHCOJIBHEIE;

— C OIHOM WJIM ABYMSI HEIIOAbEMHBIMU KOHCOJISIMH;

— C OJTHOM MOABEMHOHN KOHCOJIBIO.

3. Ilo koHCmpyKyuu onop.:

— TIIeperpy’kaTeiiy ¢ OI0paMu Pa3Iu4HON BLICOTHI,

— Tieperpy’kaTeiiy ¢ OIIopaMy OAMHAKOBOM BBICOTEI.

4. [To cnocoby coeduHerus Onop ¢ NPONEMHBIM CIMPOEHUEM.

— C OBYMsI XKECTKHUMH OIOPaMH;

— C OJTHOM >KECTKOH, Npyroi NIapHUPHOM OIIOpaMH;

— C OIHOM THOKOH, PyTroi )KECTKON onopamu;

— C YHUBEpCaJbHBIM HIAPHAPOM MEXAy OIOpOH M Mponér-
I1bIM CTPOEHHEM.

5. Ilo muny 2py303ax6ammubix U nepezpy304HbIX YCMPOUCME:

— meperpy)kateny ¢ rpeidepHpIMH TeleXKaMu;

— Meperpy)xareiii ¢ OBOPOTHBIMU CTPETIOBBIMH Ipel(epHbI-
MM KpaHaMHu;
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[image: image4.jpg]— Meperpy’xaren ¢ rped(epHbIMH TENEKKAMA U JIEHTOYHBI-
MU KOHBEHepaMu;

— Meperpy’kaTeiy ¢ MHOTOKOBIIOBBIMU IOTPY30YHBIMU Opra-
HaMH W JICHTOYHBIMH KOHBEHEepaMu;

— MepEerpy’XaTeiy C POTOPHBIMH IOIPY304YHBIMH OpraHaMu
Y JICHTOYHBIMH KOHBelepaMu.

6. ITo koncmpyryuu epetighepHoii menegicku:

— MeperpyXareid ¢ CUMMETPHYHBIMH OTHOCHTENBHO MOCTa
TEJEeKKaMU;

— TIIeperpy>areiid ¢ KOHCOJIbHBIMHU TEJIEKKAMU;

— Teperpy’xaTeiiy ¢ TeJIeHKKaMH U IIOBOPOTHEIMU CTPETaMHU.

7. ITo uucny epetigheprvix menedlicex:

— TIeperpyXaTelld OTHOTEIEKEUHBIE;

— TIeperpy>XaTeliy 1By XTee)KEUHBbIE.

8. ITo muny obcnysicusaemuix CKkiadog:

— KpyroBBle (C OMHOW MOABMIKHOW M OJHOH HEMOABIIKHOMN
OTOpaMHu);

— CEKTOpHBIE (TaKKe ¢ OTHOM IMOABIKHOM M OJHOW HEMOA-
BIKHOM OIOpamHu);

— NPAMOYTONBHEIE (C ABYMS TIePeIBIKHBIMYI OMOPAMH).

KOHCTpYKIHK HEKOTOPBIX Ieperpyxareneil NpHBEACHbI Ha
puc. 3.13.

31680

Puc. 3.13. O6umii BUa MOCTOBOIO MeperpyxKarerist
HENpepbIBHOIO JIEHCTBHS
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Hapsity ¢ MOCTOBBIMHU NIE€PErPYKATEINSIMHU B IPAKTUKE OTeYe-
CI'BEHHOTO M 3apy0eXHOro KpaHOCTPOEHHS MMEETCS OIBIT CO3-
/s MOCTOKabeNbHBIX Ieperpykareneit (cMm. puc. 3.14), B Ko-
I0pBIX Ipy30Bast rped(epHas Tejexka / yCTaHaBIMBAETCS HE Ha
11POJETHOM CTPOEHHH 2, a Ha HeCyIeM KaHare 3.

[lepenBmkenue Tenexku / ¢ rpeiiepom 5 no HecyleMy Ka-
iary 3, KaKk ¥ MepeBIDKEHUE TEeJEKKH KpaHa KabelbHOIo THIa,
()CYLECTBIIAETCS MOCPENCTBOM TACOBOIO KaHata 4, a Ui obecrie-
(CHUST YCTOHYMBOCTH TEIEKKU U MCKITIOYEHUs IPOBUCAHUS HECY-
[11CI'0 ¥ TSATOBOTO KAHATOB TEJIe)KKA OCHAIIAETCS TTOIEPIKKOM 6.

e earTapT e

Puc. 3.14. O61wuii BMJ MOCTOKaOEIBEHOTO MEPETPyKaTes

B ormiure ot neperpy)karesieif MOCTOBOTO THIIA PACCMOTPEH-
11i5l KOHCTPYKIIMSI UMEET 3HAYUTEIHHO MEHBIIME HAIPY3KH Ha [IPO-
n¢rHoe CTpOCHME, a MOTOMY M MEHBUIYI0 METAII0EMKOCTD IIPO-
/I¢THOrO CTPOEHUS U BCETO MEPErpyKaTelis B LIEJIOM.

3.7. KabenbHble KpaHbl

KabenbHble KpaHbl MPUMEHSIOTCS OJsl TPaHCIOPTHPOBAHMS
IPy30B 4Yepe3 BOMHBIC TPEMATCTBHA U CTPOUTEIIHBIE OOBEKTHI
I'1/IPOCOOPYIKEHHH, Ha CKIajiax JiecoMaTepHaloB, s 06cTyxu-
[HUST CKITAJICKMX TOMEIIEHHH OONBIION MI0IaLH, TOpHON00bIBa-
I01IMX KapbepoB 1 jip. KabenbHbIMU Ha3BIBAIOT KPaHbI, Y KOTOPHIX
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