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OIIIHKA HAI[IFIHOCTI MEXAHI3MIB ITOPTAJIBHUX KPAHIB AJIBBATPOC

B po6omi npogedeHo aHani3 eidmoe mexaHiamis, sIKi suHUKAOMbs y npoyeci ekcnayamayii nopmaabHux Kpadis 3
noHadHopmosuMu mepmiHamMu ekcnayamayii, 3a ompumaHumu OaHuMu po3paxoeaHo Koediyienmu eidmoe ma
8i0HO8/1eHHSA. AHA/I3 OMPpUMAHUX pe3y/abmamis nokaszas, wo Halibinbuwe Yucao 8idomMoe cnocmepizaemecsi y MexaHiamax
nidiiomy ma nogopomy, HaliMeHwe - y MexaHizmax nidtiomy eaHmasicy ma nepemiujeHHs1 KpaHie. 3Ha4Ha yacmka eiomos ma
yacy Ha 8i0H08/1eHHsl hpunadae Ha pedyKmopu MeXaHi3mMie nogopomy ma 3MIHU 8UIbOMY, A MAKONC - KOMKU MeXAHI3MY
nosopomy.

Karouosi cnosa: nopmansHull KpaH, mexaHiam, eidmosa, HaditiHicmb.
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EVALUATION OF THE RELIABILITY OF ALBATROSS GANTRY CRANE MECHANISMS

Portal cranes are widely used to perform transshipment operations in sea and river areas. Since they are the main link in the
technological process, so the performance of Port lines directly depends on their reliable and continuous operation.

However, today in the river and sea ports of Ukraine, more than 88% of cranes have fulfilled the standard service life and continue
to be operated.

Since overtime and long-term operation of metal structures of overhead cranes in the mode of intensive cyclic loading leads to the
formation of fatigue defects and subsequent failure of components and accidents. Therefore, ensuring safe and reliable operation is one of
the main tasks in the design, modernization and operation of cranes.

The analysis of works on the reliability of complex technical systems indicates that the issue of reliability of gantry crane
mechanisms, which have been soldered for more than 35 years in seaports, is not sufficiently studied.

The purpose of the work is: analysis of failures of mechanisms that occur during the operation of gantry cranes with overtime
service life, based on the obtained data, failure and recovery coefficients are calculated.. Operating time affects the mechanical
characteristics of materials ambiguously.

The aim of the study is to analyze the failure statistics of gantry crane mechanisms with overtime periods to determine, determine
the failure and recovery rates.

The 30 identical Albatross cranes with a lifting capacity of 16 tons were selected for research, which operate in Grab mode and
operate in seaports. Cranes are divided into 3 groups by year of production.. The average annual capacity of cranes was 520 thousand tons,
according to the warehouse-ship option.

From the obtained data, the largest number of failures is observed in the lifting and turning mechanisms, the smallest - in the load
lifting mechanism. Thus, the analysis of the results obtained showed that the largest number of failures is observed in the mechanisms of
lifting and turning, the smallest - in the mechanisms of lifting the load and moving the crane.

Keywords: portal crane, mechanism, failure, reliability.

IHocTaHoBKa NMpo0/IeMH y 3arajibHOMY BHIJISATI
Ta ii 3B’5130K i3 BaKJIMBUMM HAYKOBHMH 4M NPAKTUYHUMHM 3aBJaHHIMH

[opTanbHi KpaHH IIMPOKO BUKOPHUCTOBYIOTH /IS BUKOHAHHS NE€PEBAHTAXYBaJIbHUX POOIT Yy MOPCHKHX Ta
piukoBux [1-4]. Tak K BOHH € OCHOBHOIO JIAHKOFO TEXHOJIOTIYHOTO MPOIIECY, TOMY BiJl IX HaliifHOI Ta Oe3nepepBHOT
POOOTH 3aNICKUATH MPOAYKTUBHICTD MMOPTOBUX JiHIH..

OnHak, Ha CHOTOJHI y PIYKOBHX Ta MOPCBKHX IopTax YKpaiHi Oumemre 88% kpaHiB BiamparoBaiu
HOPMATHUBHUI TEPMIH CITY>KOH Ta MPOJOBXKYIOTh eKCILTyaTyBaTucs [1-4].

Cxuin BiAMITHTH, IO  TOHaJHOPMOBAa Ta TpHBala EKCIUTyaTallis IOPTAIGHUX KpaHIB B PEXUMI
IHTEHCHBHOTO IIMKJIIYHOTO HABAaHTAKCHHS MPU3BOAWUTH 10 YTBOPEHHS BTOMHHX JE(EKTiB Ta MMOJANBIIOI BiAMOBH
BY37iB Ta aBapiit [2-6]. Tomy, 3a0e3nedeHHs Oe3nedHol Ta HaAiHHOT pOOOTH € OIHWUM 3 TOJIOBHUX 3aBAaHb MPH
MIPOEKTYBaHHI, MOJEPHi3allil Ta eKCIUTyaTallii KpaHiB.

AHani3 nocaikenb Ta myoJaikanii
AHaJi3 poOiT 3 HAIIHHOCTI CKJIAJHUX TEXHIYHUX CUCTEM MOKa3aB IIIo:
1) muTaHHA HaAiHHOCTI MEXaHI3MIB MOPTAIBHUX KpaHIB, sKi mpororoBainu Oinbsme 30 pokiB y MOPCHKUX
MopTax BUBUYEHI HejpocTaTHIO [5-11].;
2) HampallfOBaHHsI BIUTMBAIOTh HEOTHO3HAYHO HA MEXaHIYHI XapaKkTepUCTUKN MaTepiamis [1-4].

®opMyTI0BaHHS Winel cTaTTi
MeTor0 IOCTiKCHHS € aHalli3 CTaTUCTUKH BiJIMOB MEXaHI3MIB IMOPTAIBHUX KPaHIB 3 TOHAJHOPMOBHAMU
TEepPMiHAMH EKCIUTyaTallii BU3HAYNUTH, BU3HAYCHHS MMOKa3HUKIB Ha[IHHOCTI.

Buknan ocHoBHOro MaTtepiany
Jus mocnimkenp Oyino oOpano 30 iIeHTHYHUX KpaHIB ANL0OATPOC, BAHTAXKOMIAMOMHICTIO 16 TOH, sKi
MPAIIOIOTE ¥ TPeihepHOMY PEXXHMMI Ta EKCIUTYaTyIOTh Y MOPCHKHX ITOPTaXx.
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Kpanu posnoaisieHi Ha 3 Tpynu 3a pOKaMH BHITYCKY:

1) 1978-1980 p.p;

2) 1980...1982 p.p;

3) 1982...1984 p.p.

CepenHiit koedillieHT BUKOPUCTAaHHS KpaHiB y HaBirauito ckias 0,49, piuHa OpOAYKTHBHICTH - 520 THCSY
TOH, 33 BapiaHTOM CKJIaJl - CYHO.

Jnst cTaTUCTUYHOTO aHalli3y BUKOPHCTaHO iH(POPMAIIiIO SKa MICTHTBCS y BIJIIOBIIHHUX JKypHaJIaX OOIIKY,
TEXHIYHOTO 0OCIYyTOBYBAaHHS Ta PEMOHTY BiAMoBimHUX KpaHiB 3 2014 mo 2020 poxwu.

OmiHKy HamiHHOCTI KpaHiB MPOBOIWIN 32 KOMIDICKCHUM IMOKAa3HHKOM - KOGQII[iEHTH TOTOBHOCTI, SKHMA
PO3paxoByBaIH IS KOXKHOI IpymH (IuB. puc.l).

1 2
Howmep rpymu

Puc. 1. KoeginienTn roroBHocTi 17151 3-X rpyn KpaHis

OtpuMmaHe 3Ha4EeHHS CEpeIHBOro KoedillieHTy TOTOBHOCTI KpaHiB, ckianae 0,83, mepeBulye rpaHuyHe
3HaueHHs 0,82 [5,6, 9].
Ha puc.2 HaBeieHO pO3MoJIis BIAMOB Ta 4ac BiJHOBJICHHS BY3JIB IJIsl 3-X TPYII KpaHiB.

Mexarism mafioMy MexanizM TOBOPOTY
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Puc. 2. Po3noain koedinienti Bigmo KBinm (a) Ta yacy Bignossennst KBinn (6) By3.1iB 1ist 3-x rpyn kpaHiB
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AHaji3 OTpUMaHuX CTAaTUCTHYHUX JaHUX TI0Ka3aB, II0:

1) HalOinbIa KUJIBKICTH BIAMOB CHOCTEpIrajach y MeEXaHi3Mi MOBOPOTY Ta METaJOKOHCTPYKLII CTPiju
KpaHa;

2) HaliO1IbII HeOe3NeYHUMH 3 BHSIBJICHHX Ae(eKTiB OyJM TPIIIMHM y CTPUIOBIH CHCTeMi Ta MeXaHi3Max
MOBOPOTY;

3) maibke y BCiX KpaHax CIOCTEpIraluch BiIMOBH OONTOBHX 3’€HAHD CTPLIOBHX IPHCTPOIB 3 HOAAIBIIONO
1X 3aMiHOIO;

4) 3HaYHa YacTKa BiIMOB Ta Yacy Ha BiHOBIICHHS NPHUITaZa€ HA PEAYKTOPH MEXaHI3MiB IIOBOPOTY Ta 3MiHH
BIJIBOTY, & TAKOXX - KOTKH MEXaHi3My ITOBOPOTY.

5) maibke y BCiX KpaHiB OyJI0 BHABIICHO 3HOC 3yOIliB peioKk MeXaHi3My BHIIBOTY.

VY 2 kpanax Oyio BUSBICHO KPUTHYHI Te(eKTH Y BUTILAAI BHOOIHU 3yOIliB Ta TPIIIMHA y peiii MeXaHi3My
BIJIBOTY CTPLIIH, SIKi HE BUMATAIOTh ii 3aMiHH.

BusiBnenuii 3Hoc, BHMOOIHM Ta BiIKOMM 3yOIB pEeHKM MeXaHi3My 3MiHH BHIJIBOTY CTPUTM BHHHKIIN
BHACJIIJIOK NOPYILIEHHS YMOB €KCIUTyaTallii Ta TEeXHOJOTIi IX pEeMOHTY.

3 HaBEJCHOTO HAa PHUC.2 PO3MOJITY BHIHO, IO HANOIIBIIE YUCIO BiIMOB CIOCTEPITa€ThCS Y MEXaHi3Max
oMy Ta IOBOPOTY, HAMEHIIIE — y MeXaHi3MaxX MiJHoMy BaHTaXy Ta IIEPEMIILCHHS KpaHy.

BusiBneni TpiliMHH y MeTaleBUX KOHCTPYKLISIX MEXaHI3MIB BHHHMKAIOTh BHACIIJIOK MOPYLICHHS YMOB
eKCILTyaTalil, a TakoX BiOpalifHUX HaBaHTaXXEHb SKi BUHHKAIOTh Y MpOIeci poOOTH Ta MPU3BOJSTHCS 10 3MIHH
HaNpy>XeHHO-e(OPMOBAHOTO CTaHy eIEeMEeHTIB KpaHa [1-4].

BucHOBKM 3 1aHOT0 JOCJiIZKEeHHSI | epCleKTHBY NMOAAJIBIINX PO3BiIOK Y JAHOMY Hanpsmi

TakiuM 4HHOM aHAJ3 OTPUMAHHUX Pe3yJbTATIB IIOKA3aB, [0 HAWOLIBIIE YHUCIIO BiIMOB CIIOCTEPITAEThCA Y
MeXaHi3MaX MiTHOMy Ta IOBOPOTY, HailMEHIIe — y MeXaHi3MaX MiJHOMYy BaHTaXy Ta IEPEMIIICHHS KpaHiB.
Haii0inpin HeOe3eTHNMH 3 BUSBICHUX NeeKTIB OyIIM TPIIIMHHU Y CTPIJIOBIN CHCTEMi Ta MEXaHi3Max IOBOPOTY, SIKi
BUHMKAIOTh BHACIIIOK MOPYIICHHS YMOB €KCIUTyaTallil, a TAKOX BiOpalifHUX HaBaHTa)KEHb Ta MPU3BOJATHCS JI0
Bi]MOBH €JICMEHTIB KpaHa. BusBieHuil 3HoC, BUOOTHH Ta BiJKOJHU 3yOIiB PEHKH MEXaHi3My 3MIHH BHUJIbOTY CTPLIH
BIZIHOBJICHHS TIPHUIIQJIa€ HA PEAYKTOPU MEXaHI3MIB MOBOPOTY Ta 3MiHM BHJIBOTY, @ TaKOX - KOTKH MeEXaHi3My
MOBOPOTY.
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