International scientific and technical conference
Information Technologies in Metallurgy and Machine building - ITMM 2025

DOI: 10.34185/1991-7848.itmm.2025.01.017
STUDY OF OPERATIONAL RELIABILITY OF PORTAL
CRANES “GANZ” 5-30
Viktor Strelbitskyi
Odessa National Maritime University, PhD, Assoc. Prof. Ukraine

Abstract. The study analyzed malfunctions of the mechanisms of GANTZ portal cranes
with a lifting capacity of 5 tons that occur during operation under heavy load conditions
in a river port. Based on the data obtained, the availability, failure and recovery rates of
the equipment were calculated.

The analysis of the study results showed that the largest number of failures was found in
the mechanisms for moving, lifting and changing the reach of the crane boom. The main
reasons for the failure of the lifting mechanisms are the wear of brake pulleys,
destruction and wear of shafts and bearings in gearboxes. The failures of the slewing
mechanisms are mainly due to damage to the coupling that connects the gearbox to the
open gear. Failures of the boom outreach change mechanisms are caused by damage to
the rack and pinion teeth, hinge joints, bearings, and dampers.
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River ports widely use portal cranes for loading and unloading operations [1-6].
However, in Ukraine, more than 90% of these cranes have already exhausted their
intended service life, but continue to be actively used [1-5].

Given that portal cranes are a key element of the technological process, their
reliable and uninterrupted operation directly affects the efficiency of port lines.

Since gantry cranes are critical to port operations, their wear and tear and
intensive use lead to fatigue damage, breakdowns, and accidents. [1-9]. For this
reason, ensuring their reliable and safe operation is a top priority.

Studies of the reliability of portal crane mechanisms that have been in
operation for more than 35 years in sea and river ports have received insufficient
attention, as evidenced by the analysis of works presented in the sources [1-9].

For the study, 16 cranes of the same type, each with a lifting capacity of 5 tons,
were selected, operating in grab mode in the waters of sea and river ports.

The information contained in the relevant maintenance and repair logs of the

respective cranes from 2015 to 2022 was used for the analysis.
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The reliability of the cranes was assessed by a complex indicator - the
availability factor (Kr):

T
= (1)
T, +T,

where Tm - is the average operating time between crane failures for a specified
period of time;

Twm - is the average recovery time for a specified period of time.
Estimated value of the average availability factor K, =0,84.

The analysis of the study results showed that the largest number of failures was
found in the mechanisms for moving, lifting and changing the reach of the crane
boom. The main reasons for the failure of the lifting mechanisms are the wear of
brake pulleys, destruction and wear of shafts and bearings in gearboxes. The failures
of the slewing mechanisms are mainly due to damage to the coupling that connects
the gearbox to the open gear. Failures of the boom outreach change mechanisms are
caused by damage to the rack and pinion teeth, hinge joints, bearings, and dampers.
Replacing the dampers is not difficult.

It was established that violations of the rules of use and repair technology led
to defects in the mechanisms.
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JOCJIIXXEHHS EKCIVTYATAIIVHOI HAIIMHOCTI ITOPTAJIbHUX
KPAHIB «I'AHII» 5-30
CtpenbbitbKuit BikTop
Odecwkuli HayioHanvHUti Mopcokuti yHigepcumem, m. Odeca. K.m.H., doueHm. Yxkpaina

AHoramniss: YV JdocniodxwcenHi 3dilicHeHO docnidxceHo 8i0MO8U, WO BUHUKANOMb Y
MexaHizmax nopmanvHux kKpaHie <«[AHI]» eanmaxconidtiomHicmw 5 moH nid uac
IHMeHCcusHoi ekcnayamauii 8 ymosax piukosozo nopmy. Ha ocHosi 3ibpaHux OaHux
00UUCNIeHO NOKA3HUKU 20MOBHOCMI, iIHMeHCUBHocmi 8iomMoe ma weudkocmi
8iOHOB8JIeHHs. Pe3ynibmamu aHanizy euseunu, wo Hatibiiewa uacmoma 8i0Mos
cnocmepizaemocsi 6 MeXAaHi3mMax pyxy, niotiomMy 6aHmaxcy, pezyni8aHHs 6UNbOmy
CMpiuU, a Makox y memaieeux KOHCMpPYKYisix Kpawa.

T'onoéHuMU npuuuHamu 8uxody 3 1ady nidtioMHUX MeXaHI3Mi8 € 3HOWYBAHHS 2A1bMIBHUX
b6apabaHie, NOWKOOMCEHHS mMa 3HOWEeHICMb 8anié i NioWUNHUKI8 y pedyKmopax.
HecnpasHocmi no8opomHux MexaHizmie 30e6inviioz0 N08'a3aHi 3 NOWKOOHCEHHAMU
Mypmu, sKka 3'€0HYe pedykmop i3 eidkpumow 3ybuacmoiw nepedauero. Bidmosu
MEeXaHi3Mi8 3MIHU 8UNbOMY CMPIAU 3YMOBJIEHI NOWKOOMEHHAM 3y0uie peliok,
wapHipHux 3'€0Hamv, nidWunHUKi8 ma demngepHux npucmpois.

KimouoBi ciioBa: nopmansHuli KpaH, HadiliHicme, KoegiyieHm 20mogHocmi, 8idmosa.
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