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APEMEHKO BOJIOANMUP

Opecbkuii HalliOHANBHUH MOPCHKHI YHIBEpPCHTET

EKCHHEPUMEHTAJIBHI JOC/IKEHHSA TMHAMIYHUX HABAHTAKEHD Y
MMPUBOAI NIJUOMY MOCTOBOT'O KPAHA

Y po6omi docaidaiceno duHamivHi HABAHMAdCEHHS Yy KAHAmMax npugody nidtiomy Mocmogozo 0806A.1K08020 KPAHY,
saHmasconidiiomuicmio 15 m, npu nepesaHmasiceHHi AHMAdXCI8 3 HANIBA20HIB HA CK/1AdI 8BIOKpUumMo20 muny nopmy y pexcumi
nidiiomy 3 “nioxonsaenusam” ma 3 “ocHosu”. OOHUMU 3 OCHOBHUX e/leMeHMI8 MOCMOBUX KpaHie € npusodu nidilomy, kompi
3HAYHOI0 MIpOI 8NAUBAIOMb HA IX YIHOBI MA MEXHON021YHI MONCAUBOCMI

A5 docaidsceHHs duHAMIMHUX HABAHMANCEHb Y KAHAMAX BUKOPUCMAHO e/1eKmpPOmeH30Mempu4HUll Memoo.

AHani3 ompumaHux pesys1bmamis nokasas, wjo 3MiHa 3yCuAis y 2i1Kax KaHamy 3 4acom MA€e KOAUSHUU Xapakmep,
3asexcums 8i0 8azu 8aHMascy, 00Cs2a€ 2pAHUYHUX 3HAYEHb NPU 8 PeXCUMI 3 ,nidXonaeHHIM'.

Karwuosi caosa: mocmosulli KpaH, MmexaHizm nidlioMy, KaHam, OUHAMIMHI HABAHMAMCEHHS, Koe@iyieHm
duHamiyHocmi.
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EXPERIMENTAL RESERCH OF DYNAMIC LOADS IN THE LIFTING DRIVE OF A OVERHEAD CRANE

Overhead cranes are widely used for the overloading cargo in port warehouses. However, the difficult economic situation in Ukraine
has led to the fact that more than 90% of cranes in ports have fulfilled the standard period, despite this they continue to be operated in the
mode of intensive cyclic loading. Simultaneous replacement of reloading equipment will lead to significant costs that the state cannot afford
today. Therefore, it is not worth counting on radical changes in the near future. One of the main elements of overhead cranes are lifting drives,
which significantly affect their price and technological capabilities. Nevertheless, intensive operation of cranes leads to significant dynamic
loads in the rope, which is the main reason for their failure

The analysis of the work showed that the dynamic loads in the lifting drive of overhead cranes with an excess service life have not
been sufficiently studied. Consequently, the assessment of the level of dynamic forces in the drives of lifting machines remains an urgent
scientific and applied task today.

The purpose of the work is to experimentally study dynamic loads in the lifting drive ropes of a double-girder overhead crane with
a lifting capacity of 15 tons, taking into account the specifics of the work.

The objects of research were 2 identical double-girder overhead cranes with a lifting capacity of 15 tons, which worked for more
than 20 years in open-type warehouses of the port reloading cargo from semi-wagons. The experiments were divided into two series, conducted
with loads weighing 5 tons, 10 tons and 15 tons. the load with the same weight was lifted three times, the results were averaged.

As a result of the conducted studies, it was found that the change in the force of the rope branches over time has an oscillatory
character, depends on the weight and lifting mode of the load, and reach the limit values when lifting the load in the "pick-up "mode. With the
same weight of the load, the dynamic forces in the rope in the lifting mode with "picking up " exceed 1.05....1.1 times the effort from the "weight”,
which is quite consistent with the known research results. The dependence of the forces in the rope on the weight of the load is nonlinear.

Keywords: overhead crane, lifting mechanism, rope, dynamic loads, dynamism coefficient.

ITocranoBka npodJeMu

MocToBi KpaHH HOIMPOKO BHUKOPHCTOBYIOTH JUIS NEPEBAHTAKEHHS PISHOMAHITHUX BaHTAXIB Ha MOPTOBHUX
ckiagax [1]. OmgnHak, ckragHa eKOHOMIYHA CHTyallis B YKpaiHi mpu3Bena 10 Toro, mo Oinbire 90% kpaHiB y moprax
BiJIIpaIfOBaJIN HOPMATUBHUH TEPMiH, IPOTE MPOJOBXKYIOTh €KCILTyaTyBaTHCSA B PEKHMI iIHTEHCHBHOTO HUKIIYHOTO
HaBaHTaXeHHS [2 -4]. OxHOuyacHa 3aMiHA NMEPEBAHTAXYBAILHOTO 00JIa[IHAHHS NPU3BENE 10 3HAUHUX BUTPAT, SIKHX
HE MOXE J03BOJIMTH Ha ChOTO/IHI JiepkaBa. Po3paxoByBaTu Ha paJuKajibHi 3MiHH Y HallOIMK4UMK Yac He BapTo.

OnHNMH 3 OCHOBHHX €JIEMEHTIB MOCTOBUX KpaHiB € IPUBOAN MiHOMY, KOTPi 3HAUHOIO MipOIO BIUIMBAIOThH
Ha IX WIHOBI Ta TEXHOJOTiIYHI MOXJHMBOCTi. [IpoTe, IHTEHCHBHA eKcIUTyaTalis KpaHiB NPU3BOANUTH 3HAYHHUX
JIMHAMIYHUX HaBaHTa)KeHb Y KaHTaX, 110 € OCHOBHOIO IPUYMHOIO BUXOMy ix naxy [1].

AHaJi3 0CTaHHIX TxKepe

Amnamiz po6itr [7-11] mokasaB mo AWHAMIYHI HaBaHTaKEHHS y NPHBOJI MiTHOMy MOCTOBHX KpaHIiB 3
MTOHATHOPMOBUM TEPMiHOM E€KCIUTyaTaIlii BUBYeHI HeTOCTaTHhO. He3Bajkatouu Ha Te, 0 peajibHi MEXaHi3MHU MOXKYTh
OyTH 3BeJieHi 10 CIPOIICHUX PO3PaXyHKOBHUX MOJIENEH, 3aTe OTpUMaHi MOJE HOCATh 3aralIbHUN XapakTep Ta He
BPaxOBYIOTh CHEMU]IKY poOOTH Ta 0COOIMBOCTEN KOHCTPYKIil [7-11]. OTke omiHKa piBHS AHHAMIYHUX 3YCHIb Y
MPUBO/IaX BAHTAXOIITHOMHUX MAIIMH Ha CHOTOJHI 3aJTUIIAETECSA AKTyalIbHUM HAYKOBO-TPHUKJIATHUM 3aBIAHHSM.

MeTorw po00TH TONATaE y EKCICPUMCHTAIBHOMY JOCII/DKCHHI JAMHAMIYHUX HABAHTA)XCHb B KaHaTaX
MPHUBOAY MiTHOMY ABOOAIKOBOIO MOCTOBOTO KpaHY BaHTAKOMITHOMHICTIO 15 T. 3 BpaxyBaHHSIM OCOOJMBOCTEH
pobotu.

Bukiag ocHOBHOro MaTepiany
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OO0’ ekTaMHu TOCITIHKEHb 00paHo 2 iIEHTUIHI MOCTOBI IBOOATTKOBI KpaHHU, BAHTKOMIIHOMHICTIO 15 T., KOTpi
nporpaioBany noxax 20 pokiB Ha CKJagax BIJKPUTOrO THUILy IOPTY IE€PEBAHTAXXKYFIOUM BaHTaXi 3 HaIliBaroHis.
[IpoxykTuBHICTE POOOTH Ta TEPMIHM BUTOTOBJICHHS KPaHIB BIIPI3HSUINCH HE3HAUHO, LUISAX IMEPEMILICHHS - He
nepesuinyBaB 28 M (puc.l). Kpan 1 mepemimaBcs 1o NMpoJIbOTHHX 0akax IO CEpeAMHH MPOJbOTY, A0 MICI
CKJIQJyBaHHS BaHTaXy 3 3a JIONOMOIOI0 MexaHi3my migidomy 2 (muB. puc.l). IIpomit kpany ckmazaB 20 M,
MaKCUMalbHa BUCOTA MiIoiMy — 4,5 M.

JluHaMiyHI HaBaHTAXXCHHS y TUIKAX KaHATIB MeXaHi3My mimiiomMy 1 BHMIprOBaid 3a JOIOMOTOIO
TEH30METPUIHOTO JIaTYKa 6 Y MOMEHT BiIpUBY BaHTaXy 3 BiX MmiAjoru (3emii) ckiamy 4, T.T. KOJIM BOHHU JOCSTaIN
TpaHUYHUX 3HaUYeHb. TEeH30JaTUNKH 6 Iepel] JOCTiHKSHHIMH OyITH MPOTapOBaHi.

Hocmimu Oymo po3isieHo Ha JBi cepii, MPOBOAMIN 3 BaHTa)kKaMu Baroio 5 T, 10T ta 15 1. BanTaxk ogHakoBoi
Bard MiJHIMAIKA TPHUi, pe3yIbTaTH YCEPEIHIOBAIH.

VY mepmiit cepii eKCIEpHMEHTIB 3IIHCHIOBANM TiIHOM BaHTaXIiB y pPEeXuMi 3 ,,Baru’, y Apyriii — 3
,,JTIIXOTUICHHSIM”.

I'padix 3MiHM TUHAMIYHUX 3yCHJIb Y KaHAaTaX HaBaHTa)XEHb 3 YacOM IIPH MiAHOMI BaHTaXy y PeKHMi 3
,,ITITXOTUIEHHSIM™ Ta 3 ,,Bard’’ HABEICHO Ha puc.2, AHali3 MpeJCTaBICHUX HAa PHC.2 JaHWX BKA3ye€ Ha Te, 0 3MiHa
JUHAMIYHMX 3YCHUIS y TUIII KaHaTy 3 4acOM Mae KOJIMBHUI XapakTep.
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Puc.1 - Cxema eKcnepuMeHTAIbHOI yCTAHOBKH:
1 — MocToBHii KpaH; 2 —MexaHi3M migiiomy; 3- BaHTaXK; 4-migIora cKiany; S- miBBaron; 6- TeH30MeTPHYHHI JaTYNK; 7 - PUCTPiii 300py
nanux (ALI); 8 — moniTop Kommn’1oTepa

3a OTpUMaHUMHM AMHAMIYHUMH 3YCHISIMU B KaHaTax OyJiM po3paxoBaHi KOe]illieHTH ITUHaMIYHOCTI, 3a
hopmyroro:
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e Q — Bara BaHTaxy;
S« — MTUHAMIiYHE 3yCHJUIA B KaHATI.
PesynbraTu HaBeseHi Ha puc.4.
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Puc. 2. 3MiHH JTHHAMIYHHX HABAHTAKEHD Y I'UILI KAHTATA MPH MigiioMi BAHTAXK e:KHMi 3 ,,MiAX0IIeHHsAIM” Ta 3 ,,Baru’
2 ”»

BicHuk XmeabHUYbko20 HayioHaabHo20 yHisepcumemy, Tom 2, Ne5, 2023 (327) 119



Technical sciences ISSN 2307-5732

135

jan
1540
1,05

5  BaraBagraxy, T 15

Puc. 3. Koedinientn nunamivnocti npu migiioMi BaHTaxKy y peskuMi 3 ,,Barn” (IITPHXOBA JiHis) Ta 3 ,,MiAX0MIeHHAM” (CyUiTbHA
JTiHisT)

AHai3 oTpIMaHUX JaHuX (puc.2 Ta 3) BKa3ye Ha Te, [0 32 OHAKOBOI BarW BaHTAXy IWHAMIUHI 3yCHILIS y
KaHaTi y pexxuMi migiiomy 3 ,,axoluieHHSM” nepeBuiyrots y 1,05....1,1 pasu 3ycmmis 3 ,,Baru”, 1o LIJIKOM
Y3TOMKYETHCS 3 BIIOMUMH pe3ysibTaTaMu J10cimkeHs [5-10].

3aJexHOCTI 3yCHiIb B KaHATax BiJ Bark MiAHOMY € HETiHIHHUMHU.

Cunip BIiIMITUTH, 110 PO3paxOBaHi 3HauYeHHs KOE(IIEHTIB TUHAMIYHOCTI ISl PEXKUMY 3 ,,IiIXOIUICHHM”
MePEeBHIIYIOTh PEKOMEHJOBaHI JJIs1 MOCTOBHX KpaHiB [7-9]. Tomy, mocriiiHa poboTa KpaHa y 3a3HaueHOMY PEXHUMIi
MOYKE IPU3BECTH JI0 BUXOAY 3 JaJy MEXaHI3My migiomy.

BucHoBkH

B pesynbrari mpoBeNeHMX IOCIIIKEHb BCTAHOBJICHO, IO 3MiHAa 3YCHUIA TiIKax KaHATy 3 4acoM Mae
KOJIMBAJIbHUII XapakTep, 3aJIe)KHTh Bill Bard Ta PeXKHMY IiAHOMY BaHTaXy, JOCSATAIOTh 'PAaHMYHUX 3HAYCHb MPH
MiAHOMI BaHTaXy Y peX¥Mi 3 "MAXOIUICHHAM' . 3a OJHAKOBOI Bar'Wl BAHTAXY AWHAMIYHI 3yCHIDIS y KaHATi y PeXIMi
migioMy 3 ,,IiIXomieHHsM” nepeBunytoth y 1,05....1,1 pasu 3ycwmist 3 ,,Baru”, IO LIIKOM Y3TODKYETBCS 3
BIJIOMHUMH pPe3yJIbTATaMH JOCIIPKEHb. 3aleXKHICTh 3yCHIb B KaHATAX BiJ Bard miaioMy € HemiHiiHo0. JnHaMiuHi
HABaHTAXKCHHS y KaHAaTaX JOCATalOTh MAaKCHMyMy Yy MOMEHT BiIpUBY BaHTaXy Bil ocHOBH (3emii). Po3paxoBani
3HAUEHHs1 KOE(II[IEHTIB JUHAMIYHOCTI JJIS PEXHUMY IIAHOMY 3 ,,TIJXOIUICHHAM” TEPeBHUIIYIOTh PEKOMEHI0BaHI
3HAUEHHSI.
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