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OIIIHKA HAI[IFIHOCTI MEXAHI3MIB ITOPTAJIBHUX KPAHIB AJIBBATPOC

B po6omi npogedeHo aHaniz eidmoe mexaHiamis, sIKi BUHUKarOMb y npoyeci ekcnayamayii nopmaabHux Kpaie 3
NOHAOHOPMOBUMU MepMiHamMu ekcnayamayii, 3a ompumaHumu OaHUMU po3paxoeaHo Koegiyienmu eiomos ma
8I0HO8/1eHHS. AHA/I3 OMPUMAHUX pe3y/ibmamis nokasas, wjo Hallbinbwe Yuca0 8idMo8 cnocmepieaemuscsl y MexaHizmax
nidifomy ma nogopomy, HalimMeHwe - y MexaHizmax nidliomy eaHmasicy ma nepemiujeHHs1 KpaHis. 3Ha4Ha yacmka 8iomos ma
yacy Ha 8i0HO8/1eHHA npunadae Ha pedyKmopu MexaHiamie nogopomy ma 3MiHU 8U/AbOMY, A MAKOKC KOMKU MeXaHI3My
nosopomy.

Karouosi cnoea: nopmasibHull KpaH, MexaHism, 8idmosa, HaditliHicmeb.
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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.
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[HocranoBKka npod.aeMH y 3arajibHOMY BUIJISIAI
Ta i 3B’ 5130K i3 BA2KJIMBUMHU HAYKOBUMH YHM NPAKTUYHUMM 3aBJIAHHAMHU

[NopraneHi KpaH! IHUPOKO BUKOPUCTOBYIOTh [UISi BUKOHAHHS IIEPEBAHTAXYBAJIbHUX POOIT y MOPCHKHX Ta
piukoBux  [1-4]. Tak sk BOHH € OCHOBHOI JAHKOI TEXHOJIOTIYHOTO MpOIleCcy, TOMY Bif X HamilfHOiI Ta
Oe3mepepBHOI POOOTH 3aJICKUTH MTPOAYKTUBHICTD MOPTOBUX JiHIN.

OnHak, Ha CHOTOJHI y PIYKOBHUX Ta MOPCBKHX IopTax YkpaiHi Oinbuie 88% KpaHiB BiamparroBaiu
HOPMaTHBHUI TEPMiH CIIyKOH Ta MPOJIOBXKYIOTh eKcITyaryBarucs [ 1-4].

Cnig BiAMITHTH, [0  IIOHAJAHOPMOBA Ta TpHBAJa eKCIUIyaTaliss MOPTAIbHUX KpaHiB B PEKUMI
IHTEHCHBHOT'O LIUKJIIYHOTO HABaHTa)XKEHHS HPU3BOJMTH JI0 YTBOPEHHS BTOMHHX Je(EKTIB Ta MOJabIIOi BiIMOBU
By31iB Ta aBapiii [2—6]. Tomy, 3abe3neycHHss Oe3nedHol Ta HAAIKHOI pOOOTH € OAHMM 3 TOJIOBHHUX 3aBJaHb IMPH
MIPOEKTYBaHHI, MOJIEpHi3allil Ta eKCIUTyaTaIlii KpaHiB.

AHaJi3 1ocaigxensb Ta nyoaikanii
AHaiti3 po0iT 3 HaIHHOCTI CKJIATHUX TEXHIYHUX CHCTEM MOKa3aB II0:
1) nuTaHHS HaOIMHOCTI MEXaHI3MIB MOPTAJLHUX KPaHIB, sIKi nponoroBai Oinbie 30 poKiB y MOPCHKUX
MopTax BHUBUYECHI HEJOCTATHIO [5—117;
2) HampalllfOBaHHS BIUTMBAIOTh HEOJHO3HAYHO HA MEXaHIYHI XapaKTepUCTUKU MaTepianis [ 1-4].

DopMyJIIOBAHHS i€l cTaTTi
MeTor0 ZOCTIIKEHHS € aHaji3 CTaTUCTUKH BiJMOB MEXaHI3MiB MOPTAIbHUX KPaHIB 3 MOHATHOPMOBUMH
TepMiHAMH €KCIUTyaTallii BU3HAYUTH, BU3HAYEHHs MMOKa3HHUKIB HAIIHHOCTI.

Bukiag ocHOBHOro MaTepiany
Hns pocnimkens Oyino obpano 30 iIeHTHYHHX KpaHiB ANb0aTtpoc, BaHTaXOMIIHOMHICTIO 16 TOHH, SIKi
MPALIOIOTh Y TpeiipepHOMy peXHMi Ta EKCIUTYaTyIOTh Y MOPCHKHX ITOPTAaXx.
Kpanu posmnofiieHi Ha 3 rpymnu 3a pOKaMH BHITYCKY:
1) 1978-1980 pp;
2) 1980-1982 pp ;
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3) 1982-1984 pp.

CepenHilt KoedillieHT BUKOPUCTaHHS KpaHiB y HaBirauito ckias 0,49, piyHa npoxykTuBHiCTb — 520 THCSY
TOHH, 32 BapiaHTOM CKJIa]| CyJTHO.

Jyist cTaTUCTUYHOTO aHali3y BUKOPHCTAHO iH(GOPMAIIO SIKa MICTHUTHCS Y BIIIOBIIHHUX JKypHanax oOIiKy,
TEXHIYHOTO 0OCIIyTrOBYBaHHs Ta PEMOHTY BiINOBiAHUX KpaHiB 3 2014 1o 2020 p.

OuiHKy HamiHOCTI KpaHiB MPOBOAMIIM 32 KOMIUIEKCHHM MOKa3HHMKOM — KOE(ILI€HT T'OTOBHOCTI, SKHUii
pO3paxoByBaIM A KOXKHOI rpymu (puc. 1).

OTpuMmaHe 3HaUYEHHS CEepeIHBOTO KOeillieHTY TOTOBHOCTI KpaHiB, ckmanae 0,83, mepeBHIIye rpaHHIHE
3Havenns 0,82 [5, 6, 9].

Ha puc. 2 HaBeeHO PO3IOALN BiIMOB Ta Yac BiTHOBIICHHS BY3JiB UL 3-X TPYII KPaHiB.

AHami3 OTpIMaHUX CTATUCTUYHHUX JaHUX I10Ka3aB, IIO:

1) wHaii0impIIa KiMBKICTH BIIMOB CHOCTEpirajgach y MEXaHi3Mi IOBOPOTY Ta METAJOKOHCTPYKIIi CTpinw
KpaHa;

2) HaiOuIbIl HeOe3NeYHUMH 3 BUSBIICHHUX Je(EKTiB OyJiM TPILIMHHU Yy CTPUIOBIH cuCTeMi Ta MexaHi3Max
HOBOPOTY;
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Puc. 2. Po3noain koedinientiB BinmoB KBiam (a) Ta yacy BinnoBnennst KBian (6) By3aiB a5 3-x rpyn kpaHis
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3) maibke y BCIX KpaHax CIIOCTEPIraiiCh BiIMOBH OONTOBHX 3’€HAHD CTPIJIOBHX MPHUCTPOIB 3 MOAATBIIO0
X 3aMiHOIO;

4) 3HayHa YacTKa BiJ]MOB Ta Yacy Ha BiJHOBJICHH IPHIIA/Ia€ HA PEIyKTOPU MEXaHi3MiB TOBOPOTY Ta 3MIHU
BUJIBOTY, & TAKOXK KOTKH MEXaHi3My IIOBOPOTY.

5) maibke y Bcix KpaHiB OyJI0 BHSIBJIEHO 3HOC 3yOLIiB peHOK MeXaHi3My BHIIBOTY.

VY 2 xpanax OyJio BUSIBICHO KPUTHYHI Ae(EKTH y BUTISAI BUOOTHM 3yOIliB Ta TPILIMHYU Y pEHLli MEXaHI3My
BWJILOTY CTPLIH, SIKI HE BUMAraroTh i 3aMiHH.

BusBnennit 3HOC, BHOOIHM Ta BIAKONMHM 3YOIIB peiKM MeXaHi3My 3MIHH BHIBOTY CTPUIA BHUHHUKIA

3 HaBeIEHOTO Ha PHC. 2 PO3MOAUTY BUIHO, IO HAHOIIBIIE YUCIIO BiIMOB CIIOCTEPITAa€ThCA Y MEXaHi3Max
iAoMY Ta TOBOPOTY, HalfMEHIIIE — Y MEXaHi3Max MiTHOMy BaHTaXXy Ta IIEPEMilICHHS KpaHy.

BusBneni TpimMHA y MeETaleBUX KOHCTPYKIISX MEXaHI3MiB BHHUKAIOTh BHACTINOK TOPYIICHHS YMOB
eKCIUTyaTallil, a TaKoX BiOpauifHUX HaBaHTAXXCHb SIKI BUHUKAIOTh Y Ipoleci poOOTH Ta HPU3BOJIATHCS 10 3MIHU
Harnpy>XeHo-/1e()OpPMOBaHOTO CTaHy €JIEMEHTIB KpaHa [1-4].

BucHOBKM 3 1aHOTO TOCTiAKEHHSI i MepcneKTHBY MOAAJIBIINX PO3BiIOK Y AaHOMY HanpsiMi

TakuMm 4YMHOM aHaJli3 OTPUMaHHUX PE3yJIbTATIB [10Ka3aB, 110 HAMOUIbIIE YHCIIO BIAMOB CIIOCTEPIra€ThCs Y
MeXaHi3Max MigHoMy Ta HOBOPOTY, HaiiMEHIIE — y MeXaHi3Max HiIiioMy BaHTaXy Ta NEpeMillleHHS KpaHiB.
Haii0inpm HeOe3neuHNME 3 BUSBICHUX Je(eKTiB OyIIU TPIIMHYU Y CTPLUIOBIH CHCTEMI Ta MEXaHI3MaX IIOBOPOTY, SIKi
BUHUKAIOTh BHACITIJOK IOPYIICHHS YMOB €KCILIyaTamlil, a Tako)X BiOpamiiHMX HaBaHTaXCHb Ta NPH3BOIATH MO
BiIMOBH €JICMCHTIB KpaHa. BusBneHnit 3HOC, BUOOTHHU Ta BiIKOIHU 3yOLiB peHKH MEXaHi3My 3MiHH BHJIBOTY CTPLUTH
BUHUKIIM BHACIIIOK MOPYIICHHS yMOB €KCILTyaTalil Ta TEXHOJOTii iX peMoHTy. JIeBoBa yacTKka BiIMOB Ta 4acy Ha
BIJHOBJICHHS NPHIAJa€ HA PEAYKTOPH MEXaHi3MIB MOBOPOTY Ta 3MiHH BWIBOTY, a TAaKOXK KOTKH MEXaHi3My
HOBOPOTY.
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