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OLIHKA HAIMHOCTI MEXAHI3MIB IIOPTAJIBHUX KPAHIB «AHII»

Y po6omi nposedeno anasniz eidmoe mexaHizmie nopmaavHux kpanie «[AHL», ski euHukaroms y npouyeci
NnoHadHopMmoeoi ekcnyamayii, 3a ompumMaHuMu 0GHUMU pO3paxos8aHo koediyiecnmu 20mogHocmi, 8idMos ma 8i0HO8/EHHSI.
AHani3 ompumaHux pe3y/abmamis Nnokaszas, wo Halbiabuia Kiabkicmb 8i0M08 8usl8/1eHA Yy MexXaHi3Max nepemiujeHHs,
nidilomy, 3MiHU 8uAbOMY cmpinu ma MemaaoKOHCMpPYKYiax Kpany. OCHOBHUMU NPUYUHAMU 8UX00Y 3 /a0y MeXaHiamis
nepemiujeHHs € 3HOC 3y6Hacmux Ko.ic ma eanis-uilecmeper pedykmopis, pyliiHy8aHHs ma 3HOC nidwunHukie y pedykmopax,
ymeopeHHA mpiwuH y kopnycax pedykmopis. Buxio 3 n1ady mexaHizmie nidliomy nos'asaHull 3i 3HOCOM KaHamis, KAHAMHUX
6s10Ki6 ma 6apaHie, @ MAaKoHC 2a1bMIBHUX HAKAAJOK. Bidmoeu mexaHismie 3miHu euibomy cmpinu 8UKAUKAHI 3HOCOM
3ybyie peliok ma 3y6uacmux KoJic, nidwunHukie ma Kopnycie pedykmopa mexaHiamy.

Karouosi caoea: nopmaavHuli kpaH, I'any, mexaniam, eidmosa, HadiliHicmb.
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EVALUATION OF THE RELIABILITY OF «GANZ» PORTAL CRANE MECHANISMS

Portal cranes are widely used in various ports for transhipment operations. 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 portal cranes are the main link in the
technological process, therefore, the productivity of Port lines depends on their reliable and trouble-free operation. The analysis of statistical
data shows that the processing and long-term operation of portal cranes in the mode of intense cyclic loading leads to the formation of
fatigue defects and the subsequent failure of their components and accidents [1-9]. Therefore, ensuring safe and reliable operation is one of
the main tasks in the design, modernization and operation of cranes. The analysis of works] showed that the reliability of portal crane
mechanisms that have been soldered for more than 35 years in sea and river ports has not been sufficiently studied. For research, 24 identical
Ganz cranes with a lifting capacity of 16 tons were selected, which operate in clamshell mode in sea and river ports. The analysis uses
information contained in the respective maintenance and repair logs of the respective cranes from 2008 to 2021.

Data analysis shows that the greatest number of failures is observed in the mechanisms of movement, lifting, changing the boom
departure and metal structures of cranes. It should be noted that up to 75% of all time is spent on restoring the operation of reducers. The
reasons for the failure of movement mechanisms are: wear of gears and shafts of gearboxes, destruction and wear of bearings in gearboxes,
cracks in gearbox housings. The failures of the mechanisms for changing the reach of the boom are caused by wear of the teeth of the racks
and gears, bearings and gear housings of the mechanism.
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[HocranoBKka npod1eMH y 3arajibHOMY BUIJISIAI
Ta ii 3B’#130K i3 BaXKJIMBUMH HAYKOBUMU Y MPAKTHYHHMH 3aBIaHHAMHI

[MopranbHi KpaHU MHPOKO BUKOPHCTOBYIOTh Y PI3HHUX MOPTAX JJIsl BUKOHAHHS NEPEBAHTAXKYBAIBHUX POOIT
[1-6]. TIpote Ha croroani B Ykpaiui Oinbie 88% KpaHiB BiAMparfoBaiu CBiif HOPMATUBHUI TEPMiH CIyKOU Ta
NPOJIOBXKYIOTh IHTEHCHBHO eKcIuTyaTyBatucs [1-7].

OCKUIBKM TIOPTaIbHI KPAaHH € OCHOBHOIO JIAHKOK TEXHOJIOTIYHOTO MpOIeCy, TOMY Bim X HamidHOI Ta
Oe3rnepepBHOT pOOOTH 3aJI€KUTh POIYKTUBHICTH MOPTOBHX JIHIH.

AHaJli3 CTATHCTUYHHUX JAHUX CBITYUTH, IO MMOHAJHOPMOBA Ta TPHBala eKCIUIyaTalis HOPTAIbHUX KpaHiB
B PEXKUMI IHTEHCUBHOTO LIHMKJIIYHOIO HaBaHTa)KCHHS MPU3BOAMTH O YTBOPEHHS BTOMHHX Je(eKTiB Ta moganbuIol
BiZIMOBH By3IiB Ta aBapiii [1-9]. Tomy, 3ab6e3neueHHs Oe3neyHol Ta HaliliHOT pOOOTH € OJTHUM 3 TOJIOBHUX 3aBJIaHb
NP MPOEKTYBaHHI, MOJIEPHi3allil Ta eKCIuTyaTanii KpaHiB.

AHaJIi3 0CTaHHIX TKepeJ
Amnaniz po6it [1-11] mnokasaB 110 NWTaHHS HAAIHHOCTI MeEXaHi3MIB MOPTAIbHUX KpaHiB, sKi
IIPOTIpaIioBaay OisIbie 35 pOKiB y MOPCHKHX Ta PIYKOBUX ITIOPTax BUBYEHI HEJOCTATHIO.

DopMyJIIOBAHHS i€l cTaTTi
MerToro JOCHTIKEHHS € aHaji3 BiIMOB MeXaHi3MiB mopranbHux KpaHiB «["AHII» 3 monagHOpMOBUMH
TEpMiHaMH €KCIUTyaTallil BU3SHAYNTH, BU3HAYEHHS ITTOKa3HHKIB HaJiHHOCTI 1X BY3IiB.

Buxkiax ocHOBHOro MaTepiaiy

Hns mocmimkenp Oyno oOpanHo 24 inentuuHi kpanu «[AHIl», BaHTaxkomimidoMHICTIO 16 TOHH, sKi
MPALIOIOTH B rpe()epHOMY PEXUMI Y MOPCHKHX Ta PIYKOBHX IOpPTaX.

Kpanu posmosineni Ha 3 rpymnu 3a pOKaMH BHITYCKY:

1) 1977...1979 pp.;

2) 1980...1982 pp.;

3) 1982...1985 pp.

Jlnis  aHamizy BUKOpPHCTAaHO iHQOpMAIlI0  sfKa MICTUTBCA VY BIAMOBIMHUX JKypHaldax TEXHIYHOTO
00CITyroByBaHHS Ta PEMOHTY BiqNoBiIHMX KpaHiB 3 2008 mo 2021 poxw.
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TuIoBi OJIOMKH BY3J1iB, KOTpi OyJIM BUSIBIIEHI IIPY OTJISLIII KpaHiB HaBeeHI Ha puc. 1.

OmniHKy HaxiHHOCTI KpaHiB MPOBOIMIN 32 KOMIUIEKCHUM TIOKa3HUKOM — KoedinieHTamu rotroBHOCTI (KroT),
BY3JiB Ta MeXaHi3MiB — 3a koedimieHTamu BigmoB (KBimm) Ta BigHOBmeHHs (KBimH), siki po3paxoByBamm 3a
¢dopmynamu (1)..(3) 11 KOXKHOT TpYIIH.
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Tw — cepenHiil yac BiZIHOBJIEHHs pOOOTH KpaHy 3a BCTAaHOBJIEHHH IIepioj vacy.
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Je N1 — KUTbKICTh BiMOB BY3J1a 32 BCTAHOBIICHHIA TIEPIOJT 4acy;

N, — 3arajpHa KUTBKICTH BiIMOB KpaHa 3a BCTAHOBJICHHUU MIEPiO]T Yacy.
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ne 11 — TpuBanicTs yacy BiIHOBIEHHS By3na 3a BCTAHOBJIEHUH MEPIOJ YaCYy;
{, — 3aranbuumii yac BiTHOBIEHHS KpaHa 3a BCTAHOBJICHUHN MIEPIOJ Yacy.

Puc. 1. BusiBiieni qedexTn y MexaHi3mMax KpaHiB: TPIlIMHU Y METAJTOKOHCTPYKIIfX (2), 3HOC Ta PYi{HYBaHHS peliku 3MiHU BUWIbLOTY (0),
pyiinyBaHHs 3y04yacTuX nepeaady (B)

PesynbraTi po3paxyHkiB Koedil[ieHTIB JJis1 KOXKHOI TpYIH HaBeAeHI Ha puc. 2, 3.

Po3paxyHKkoBe 3HaUEHHSI CepeHbOTO KoedimieHTy roToBHOCTI (ckianae 0,82) mopiBHIOE TpaHUYHOMY [5,
6, 9]. Tlpore mis, kpaniB 1977...1979 pp. noOynoBu 3Ha4eHHs KOe(iliEHTY TOTOBHOCTI HMXK4Ye PIBHS HaiHHOCTI
BCTaHOBJICHOTO CTaHIApTOM [5, 6, 9].

AHani3 JaHMX  BKa3dye Ha Te, IO HaWOiibIIa KUTBKICTh BiJIMOB CIIOCTEPITa€ThCA y MeXaHi3Max
MepeMillleHHs, MigHoMy, 3MIHM BWJIBOTY CTPUIM Ta METAJIOKOHCTPYyKHisX KpaHiB (puc. 2, 3). OcCHOBHUMH
€JIEMEHTaMHU 1110 BiIMOBWIIM €: BaJIM-IIECTEPHI Ta 3y0uacTi Koyieca pPEAyKTOpiB, 3yO4acTi pelKH MeXaHi3MiB 3MiHU
BIWJIBOTY, BaJlM, TiIMIMITHUKH, 3y0dacTi Kojieca peayKTOPiB Ta BiIKpHUTI 3yOdacTi mepemadi Ta Kojeca MeXaHi3My
HepeMilIeHHsI, MeTATOKOHCTPYKIIT KpaHiB. CitiJ BiAMITHTH, 110 10 75% ycboro yacy BUTpadaroTh Ha BiJHOBJIICHHS
poOOTH PEAYKTOPIB.

Kpim Toro, ummano wacy BHTpadeHO Ha BIAHOBJIECHHS MPAIE3AATHOCTI METAJOKOHCTPYKIIH KOJOH,
IaTopM MAIIMHHOTO BiIIiIEHHS, BaXKelliB IMPOTHBAr, €JIEMEHTIB CTPil. Maibke y BCiX KpaHaX CIOCTEpirajiuch
BIZIMOBHM 3aKJICIIKOBUX Ta Pi3bOOBHX 3’€HaHb CTPLIOBHMX IPUCTPOIB, TaKOX 3HOC €JIEMEHTIB JemIldepiB. 3aMiHa
OCTaHHIX HE BUKJIMKA€ OCOOJIMBHUX CKIIAHOLIIB.
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VY fesKuX NOpOKHMHAX METAIOKOHCTPYKLIH KOpOOYAacTHX eleMEHTaX CIOCTEpirajoch HaKOIMWYEHHS
BOJIOTH Ha CTiHKaX.

BusBneni TpioMHMA y MeTaJIeBHX KOHCTPYKIISIX MEXaHi3MIB BHKIMKAHI MOPYIIEHHS YMOB €KCILTyaTallii,
ni€ro BiOpalifHMX HaBaHTa)XEHb SIKI BHHUKAIOTH Y Mporeci poOOTH Ta NPU3BOMATH 1O 3MIHM HaNpyKEeHO-
nehOpMOBAHOTO CTaHy eJeMeHTiB KpaHa [ 1-4].

Kror
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Puc. 3. Po3noain koediuientis Binmos KBiam (a) Ta yacy BigHoB1enHs KBinn (0) By3J1iB nopraabHux kpaHis «"'aHm»

3HOC KaHaTiB, KAHATHUX OJIOKIB Ta OapaHiB, 3HOC 3yOIiB Ta MMOJAMKa IMiAMIUITHAKIB PEITAKTOPIB, a TAKOXK
TaTbMiBHUX HAaKJIaJ0K € OCHOBHI IPUYMHU BUXOIY 3 JaIy MEXaHi3My MiIiHoMy.
VY MexaHi3Max MEpeMillleHHsl BiJ]MOBHM ITOB’sA3aHi 31 3HOCOM 3y0uyacTHMX KOJIC Ta BaJliB-IIECTEPEH
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PeayKTOpIB, pyHHYBAaHHSM Ta 3HOCOM ITIALIMITHUKIB y PEIyKTOpax, yTBOPEHHSM TPILMHH Y KOPIYCax pelyKTOpiB,
[TpuarHaMu BEXOMY 3 JaJy MEXaHi3MiB 3MiHH BWJIBOTY CTPIJIH €: 3HOC 3yOIliB peioK Ta 3y04acThX KOJIiC,
MAOMNITHAKIB ~ peayKTopa MexaHi3my. Y 3-X KpaHax Oyio BHSBICHO Ne(eKTH y BHIISAAI BHOOIHM 3yOIB Ta
MIKPOTPILIMHYU Yy PEUIll MeXaHi3My BWJILOTY CTPLIH, sIKi HE BUMAraroTh ii 3aMiHU. BusBieHui nedexTH BHHHUKIN
BinMoBu MexaHi3My NOBOpPOTY MEpeBaXHO TMOB’s3aHI 3 BHXOJOM 3 Jaxy OIIOPHOi KOJOHHW, BajiB
PEIyKTOPIB MEXaHi3My.

BucHoBKHM 3 JaHOT0 A0C/iIKeHHS i MepCNeKTHBH MOJATBIINX PO3BIIOK Yy TaHOMY HANPsAMI

AHati3 OTpUMaHUX Pe3ybTaTiB eKCINTyaTaiiHO{ HaAiHHOCTI MOPTANLHUX KpaHiB ['aHII mOka3aB HacTyIHE:

1) 3HaueHHS cepeaHbOro KoediuieHTy rotoBHoCcTi (cknmanae 0,82) nopiBHioe rpaHudHomy. Ilporte mis
kpaniB 1977...1979 pp. moOyn0BY 3HAYCHHS KOC(]IlI€EHTY TOTOBHOCTI HUKYE HOPMU;

2) HaMOLIBITY KiJBKICTh BiIMOB BHSBJIICHO Y MeXaHi3MaX NEepeMillleHHs, MiAHoMY, 3MiHH BHIBOTY CTPiJH
Ta METAIOKOHCTPYKIISX KPaHiB;

3) OCHOBHI IPUYMHAMH BHXOJY 3 JIaJy MEXaHi3My MiJHoMy — 3HOC KaHaTiB, KaHATHUX OJIOKIB Ta OapaHiB,
3HOC 3yOIIiB Ta MoJaMKa MiAIIUITHUKIB PEIaKTOPIB, @ TAKOXK rajIbMiBHUX HaKJIaJ0K;

4) mpuYMHAMH BHXOMYy 3 JaXy MEXaHi3MIiB HEpEeMIIIeHHS € 3HOC 3y04acTHMX KOJIiC Ta BalliB-IIECTEpPeH
PeayKTOpIB, pyHHYBaHHSM Ta 3HOCOM ITIALIMITHUKIB Y PEILyKTOpax, TPILIMHHU Yy KOPIyCax pelyKTOpiB;

5) BUXiJ 3 Jaay METaJOKOHCTPYKIIH MMOB’3aHUI 3 YTBOPEHHSM TPILIMH y KOJOHAX, TiArax, rmiathopmax,
Ba)KEISIX, eIIEMEHTAX CTPIJ;

6) BIAMOBH MeXaHI3MiB 3MIiHM BHWJIBOTY CTPUTH BHKIMKaHI 3HOCOM 3YOIiB peHok Ta 3y094acTHX KOIIiC,
MIiNIMIHYKIB T€ KOPITYCiB pEAyKTOpa MEXaHi3My.

BusiBneni pedextn MexaHi3MIB BUHMKIM BHACIIJOK MOPYHICHHS YMOB €KCIUTyaTalii Ta TeXHOJOrii iX
PEMOHTY.
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