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Prv euwip) BIOOYBAa€TbCS IEpETIKAHHSA MOBITPS 3  3alacHOrO  pe3epByapa
(kpuBa P3p guuip.) Y TATbMOBUH IMITIHAP (KPUBA Py posp. ). IIpu IbOMY BiTHOCHA MOXHOKa
ckiana 4,4 %, 3a yac — 0,5 ¢ miJ yac nepexigHuX peKUMIB.

BcTraHnoBneHo, 1m0 3ampornoHOBaHa MaTeéMaTU4YHA MOJIENb OMHUCYE MPOIECH, SKI
MPOTIKAIOTh MiJ Yac MHEBMATUYHOTO TaJIbMYBaHHS MacaKUPCHKOTO BaroHa, TOMy i
JOIIJIbHO BUKOPUCTOBYBATH B JIarHOCTUYHIN CUCTEeMI1. 3aCTOCYBaHHS SIKOT 3MEHIITUTh
BUTPATH Yacy Ha JIIKBIJIAIII0 HECIIPABHOCTEH rajJlbMOBOTO 00JIaJHAHHS Ta MTOKPAILIUTh
0e3mneKy pyxy MiJ 4ac MacaxupChbKUX MEPEeBE3CHb.
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Portal cranes are widely used for handling bulk cargo in sea and land ports [1-9].
Nonetheless, it is notable that over 90% of these gantry cranes have surpassed their
anticipated lifespan. The efficiency of port operations relies heavily on the consistent
and dependable functioning of these cranes, which are essential to the overall
technological workflow [1-7].

Practical observations indicate that a significant proportion of machinery
breakdowns and incidents are linked to lifting apparatus that has exceeded its useful
lifespan while still being subjected to rigorous cyclical operations. Currently, it is
crucial, both scientifically and practically, to assess the magnitude of dynamic forces
acting on the lifting systems of portal cranes [1-9].

A study of the literature [1-5,8-9] indicates that the effects of dynamic loading on
the lifting mechanisms of gantry portal cranes, especially those that have been in
service for over 40 years, remain under-explored. It is important to emphasize that
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every crane necessitates an individual analysis, as the dynamic properties of these
mechanisms are influenced by factors such as their operational conditions along with
the geometric, physical, and mechanical characteristics of their components [1-5,8,9].

The focus of this study is on equipment designed for transferring bulk materials to
vessels at a port. The highest recorded load values in the rope segments were noted at
the point when the grab detached from its base. Load variations over time exhibited
fluctuations that align with previously established research [2,3,8,9]. The
electrotensometric approach was employed to assess dynamic forces.

To measure the dynamic forces in the lifting mechanism, the electrotensometric
method is used.

During the research, the rate of lifting was concurrently assessed with the help of
tachometers that were aligned with the electric motor shafts.

Once the grab was lowered, the instruments were activated, and the sensor data was
logged continuously. The grab's jaws were closed, and it was elevated to a height of
2.5 meters. Following this, the grab was unloaded by opening the jaws, at which point
the recording ceased. This procedure of lifting the load for each weight was carried out
five times, and the results collected were then averaged.

Using the collected data, calculations for the dynamism coefficients were
performed. The analysis indicated that for loads ranging from 8 tons to 16 tons, the
dynamism coefficient lies between 1.5 and 2.4, displaying a nonlinear relationship. The
calculated dynamism coefficients surpass the normative values, which could
potentially result in early failures of the lifting equipment.
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