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Jornomororw chpenepa. IlpoBeneHi po3paxyHKH IMOKasald, IO IPU BaHTaXHO-
pO3BaHTaXYBaJbHUX pOOOTaxX 31 3MOMHHUM MOJyJIEM MIIHICTb HOTO KOHCTPYKII1
3a0e3neuyeTbed [2]. Pe3yabTaTi po3paxyHKiB Ha MILIHICTh Ky30Ba HalliBBaroHa TaKoX
JIOBEJU JOIIBHICTh BUKOPUCTAHHS 3MOMHOTO MOAYJIS JIJIsl KPITUICHHSI KOHTEMHEPIB.

[IpoBeaeH1 NOCHIPKEHHSI CIPUATUMYTh CTBOPEHHIO HANpallOBaHb 100
IIPOEKTYBAHHS KOHCTPYKIIH MOJYJIbHUX TPAHCHOPTHUX 3acO0IB Ta MIABUIIECHHIO
¢(heKTUBHOCTI KOHTCHHEPHHUX MEPEBE3CHB 3aJII3HUYHUM TPAHCTIOPTOM.

[1] Juraj Gerlici. Situational adaptation of the open wagon body to container transportation [Text] / Juraj Gerlici, Alyona
Lovska, Glib Vatulia, Mykhailo Pavliuchenkov, Oleksandr Kravchenko, Sebastian Solcansky // Applied Sciences. — 2
023. - Vol. 13(15), 8605. DOI: 10.3390/app13158605
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BU3HAYEHHA NPAIE3JATHOCTI HOBITPOPO3ITOAI/IBHUKA
IMACAKUPCBKOI'O BATOHA I YAC JIATHOCTYBAHHA I'AJIBM

DETERMINATION OF PERFORMANCE OF THE AIR DISTRIBUTOR OF
A PASSENGER WAGON DURING BRAKE DIAGNOSTICS
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Vkpaincokuii oeparcasnuii ynisepcumem 3aniznuyno2o mpancnopmy (M. Xapkis)

V.G. Ravlyuk Dr. Sc. (Tech.),Ya.V. Derevianchuk
Ukrainian State University of Railway Transport (Kharkiv)

3abe3neuyeHHs] MPOMYCKHOI Ta MPOBI3HOI 3AaTHOCTI 3alli3HUIN 3aJIEKUTh BIJ
HIBUJAKOCTI pyXy MOi3/1B, TEXHIYHUX XapaKTEPUCTUK PYXOMOTO CKJIaay W CTaHy
rajJbMOBUX CHUCTEM, SIKI TapaHTYIOTh O€3MEKy pyXy Mij yac NepeBe3eHb NacaKupiB. Y
HUHIIIHIX YMOBaxX €KCIUTyaTallli Maca)kUpPChKUX BAaroHIB TEXHIYHMHM CTaH
MTHEBMAaTUYHOIO TaJlbMOBOTO OONaJHAHHS, B JESKUX BHIIAJKaX, MPU3BOJUTH 0
3HAYHUX 3aTPUMOK TOi3/iB Ha NUIAXY NPSMYBaHHS, a 1€ CIPUYHHSIE TOPYIIECHHS
rpadiky pyxy. Y 3B’S3Ky 3 UMM TIOCTalOTh aKTyaldbHI NHUTaHHS CTOCOBHO
J1arHOCTYBAHHS BY3J1iB FaJIbMOBOT'O 00JIaJHAHHS TACAXKUPChKUX BarOHIB I1J] Yac pyxy
oi3za.

3anponoHoBaHO ISl A1aTHOCTYBAHHSA TEXHIYHOTO CTaHy ITHEBMaTHYHOTO
o0nasHaHHA KOXHOIO BaroHa OKpEeMO Ta CcocTaBa B I[UIOMY 3acCTOCOBYBAaTH
MaTeMaTU4Hy MOJIeNb Mpale3qaTHOr0 CTaHy BY3JiB raibMOBOi cUCTeMHu BaroHa. B
3arajJlbHOMy BUIAJKy MaTeMaTW4YHa MOJETbh BKIIO4Yae B cede pIBHAHHA pyXy
BUKOHAaBYOTO OpraHy ¥ piBHAHHA 3MIHM THCKY B IOPOXHHHI HarHITaHHS.
Buxopucranis MmaTeMaTUUHOI MOJIEINI J1a€ 3MOTY [TOPIBHIOBATU TEOPETUYHI 3HAUYCHHS
3 eKCHepuMeHTanbHUMHU. JId po3paxyHKy MacoBOi BHUTpaTH MOBITPS I Yac
3’€¢JHAHHS ~ €JIEMEHTIB TalbMOBOi CHCTEMH MACaXUPChKOTO BaroHa 4epes
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MOBITPOPO3MOAUIBHUK HAa JIOKPUTUYHOMY Ta HAJIKPUTHUYHOMY pEKUMaX Tedil
BUKOPHUCTAHO 3aJI€KHOCTI:
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ne P,, P, — aOCOMIOTHHI TUCK, BIATIOBIIHO HA BXOA1 Ta BUuxoi apocens, MIIa.

3MiHa TUCKY y pe3epByapl Oyze 3aiexaTH BlJ BUTPATH IMOBITPS, a TAKOXK BiJl
KpOKY 1HTerpyBaHHs. OTKe, pIBHSHHSA JUIsl BUBHAUYCHHSI TUCKY y pe3epByapi P mae
TaKUM BUTJIS:

R-T %
P(?) =7'IG(t)dt, )

ne R — yHiBepcanbpHa ra3oBa nocriitHa, [[x/kr-K; T — temneparypa HaBKOJIHUIIIHBOTO
cepenosuiia, K; V' — 06’em pesepByapa, M>; G — MacoBa BUTpara IOBITpS Ha
3apsKaHHS pe3epByapa, Kr/c.

3anpormoHoBaHa MaTeMaTHYHA MOJENb TOBHICTIO OMNUCYE TIPOIECH, IO
NPOTIKAIOTh Yy Mpalle3/laTHOMY MOBITPOPO3NOoAUIbHUKY YM. Ne292. BunpoboByBaHHS
SKOTO BUKOHAHO B jabopatopli kadeapu iHXeHepii BaroHiB Ta SIKOCTI MPOMYKIIil
VYKpaiHCHKOTO J€PKABHOTO YHIBEPCUTETY 3alI3HUYHOTO TPAHCHOPTY HA JAOCIITHOMY
cTeHl. 3a pe3yibTaTaMH OTPUMAHMX EKCIIEPUMEHTATbHUX JaHUX BUKOHAHO iX
MOPIBHSHHS 3 TEOPETUUHUMH 3HAYSHHSIMU 1 ToOy0BaHoO miarpamy (puc. 1).
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Puc. 1. [lopiBHsiIbHA AiarpaMa po3paxyHKOBHUX 1 eKCIIEPUMEHTAIBHUX 3HAYCHD

3 giarpaMu BCTAHOBJICHO, III0 PO3paxOBaHMM 3a MaTEMAaTHYHOIO MOJICIUIIO THCK B
raJjbMOBOMY IWIHAPI (KpuBa P.,,05p) CHIBIAJAE 3 BUMIPSIHMMHU 3HAUEHHSIMH B
1a00paTOPHUX yMOBax (puc. 1). ExcnepuMeHTaibHe TOCTIKCHHS
MOBITPOPO3MOALILHHKA YM. Ne292 Ha cTeHIl IOKas3ajao, IO IiJ Yac BUKOHAHHS
CTYTICHEBOTO TaJbMyBaHHS 3a PaXYHOK PO3pSA/KaHHS TaJbMOBOI MaricTpam (KpuBa
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Prvi euwip) BIOOYBAa€TbCS IEpETIKAHHSA MOBITPS 3  3alacCHOIO  pe3epByapa
(kpuBa P3p quuip.) 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 MHEBMAaTUYHOTO TaJIbMYBaHHS MacaKUPCHKOTO BaroHa, TOMy ii
JOIIJIbHO BUKOPUCTOBYBATH B J1arHOCTUYHIN CUCTEeMI1. 3aCTOCYBaHHS SIKOT 3MEHIIIUTh
BUTPATH Yacy Ha JIIKBIJIAIIII0 HECIIPABHOCTEH raJlbMOBOTO 00JIaJHAHHS Ta MTOKPALIUTh
0e3rneKy pyxy MiJ 4ac MacaxxupChbKUX MEPEBE3CHb.
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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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