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EKCHHEPUMEHTAJIBHI JTOCILKEHHA TUHAMIYHUX HABAHTAJKEHD Y
MMPUBOAI NIJUOMY MOCTOBOT'O KPAHA

Y pobomi docaidiceHo duHamivHi HABAHMAJXCEHHs1 Y KaHamax npugody nidllomy mocmosozo 0806a1K08020
KpaHy, eaumavsiconiotiomHicmro 15 m, npu nepeganmasiceHHi 8aHMasicie 3 HanieazoHie Ha ckaadi 8i0kpumozo muny nopmy
Y pexcumi nidtiomy 3 “nidxonsenusam” ma 3 “ocHosu”. OOJHUMU 3 OCHOBHUX e/JeMeHmMIi8 MOCmosux KpaHie € npusodu
nidiiomy, kompi 3Ha4HOW MIipo0 8NAUBAIOMb HA iX YiHOBI ma mexHo102iuHI MoxcAUBOCMI

A5 docaidsicenHs OuHaMiMHUX HABAHMAMCEHb Y KAHAMAX 8UKOPUCMAHO e/eKmpomeH30MempuyHuili Memaoo.

AHaniz ompumaHux pesysabmamie nokasas, Wo 3MiHa 3yCuais y 2iiKax kKaHamy 3 4acom MAe KoAUSHUlU Xxapakmep,
3azexcumo 8id 8azu 6aHmMasxcy, 00Csi2Ae 2pAHUYHUX 3HAYEHb NPU 8 PeXCUMI 3 ,nidXonaeHHIM’.

Kawuosi caoea: mocmosuli KpaH, MexaHizm nidliomy, kaHam, OuHAMiYHi HABAHMAMXCEeHHsl, KoegiyieHm
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.

IHocTanoBKa mMpo0JeMn

MoOCTOBI KpaHH IIUPOKO BUKOPHCTOBYIOTH IJISI IIEPEBaHTAXKEHHsI PI3SHOMaHITHUX BaHTaXiB Ha MMOPTOBHX
ckimanax [1]. OxHak, ckiajiHa €eKOHOMIYHA CUTYaIlisi B YKpaiHi mpu3Bena J1o Toro, mo Oinbine 90% kpaHiB y noprax
BiJIIpaIfoBaJI HOPMaTUBHUHM TEPMiH, IIPOTE MPOIOBXKYIOTh EKCIUTyaTyBaTUCS B PEKUMI IHTEHCHBHOTO IUKIIIYHOTO
HaBaHTaxeHHs [2 -4]. OaHOYacHa 3aMiHa MEepPEeBAHTAKYBAIBLHOTO OONaTHAHHS MPU3BEE 0 3HAYHUX BUTPAT, STKUX
HE MOXE J03BOJIMTH Ha ChOTO/IHI JiepkaBa. Po3paxoByBaTn Ha paJuKajbHi 3MiHM Y HAHOJIMKYUK 4ac HE BapTo.

OHNMH 3 OCHOBHHX €JIEMEHTIB MOCTOBUX KpaHiB € IPUBOAM MiAHOMY, KOTpi 3HAUHOIO MipOIO BIUIMBAIOThH
Ha IX IIHOBI Ta TEXHOJIOTiYHI MOXJHMBOcTi. IlpoTe, iHTEHCHMBHA eKcCILTyartalliss KpaHiB NPHU3BOANUTH 3HAYHHUX
JMHAMIYHUX HaBaHTaKeHb Y KaHTaxX, 110 € OCHOBHOIO MPUYMHOIO BUX0Ay iX nauay [1].

AHaJti3 0CTaHHIX JKepeJt

Amnamiz pobit [7-11] moka3aB mjo AWHAMiYHI HaBaHTA)XEHHS Yy NPUBOJI MiIHOMY MOCTOBHX KpaHiB 3
MTOHATHOPMOBUM TEPMIHOM €KCIUTyaTallii BHBUEHI HEJOCTaTHhO. He3Bakaroum Ha Te, M0 peajbHI MeXaHi3MHu
MOXYTb OYTH 3BE/ICHI A0 CIPOLICHUX PO3PAXYHKOBHX MOJENEH, 3aTe OTpUMaHi MOJeIi HOCATH 3aralbHUI XapakTep
Ta HEe BPaxoBYIOTh cnemu(iky poOOTH Ta ocobmmBOCTeH KOHCTpYyKmid [7-11]. OTke omiHKa piBHSI IWHAMIYHHIX
3yCHJIb Y TPHBOAAX BAHTAKOMITHOMHUX MAIIMH HA CHOTOJHI 3aUIIAETHCA AKTyaJTbHHM HAayKOBO-IPUKJIAIHUM
3aBJIaHHSAM.

MeTo10 podoOTH NONATae y EKCIEPHMEHTAILHOMY JOCHI/PKCHHI JUHAMIYHMX HABaHTa)KCHb B KaHaTax
NPUBOAY MiAHOMY JBOOAIKOBOIO MOCTOBOTO KpaHy BaHTaXKOINIJHOMHICTIO 15 T. 3 BpaXyBaHHSIM OCOOJIMBOCTEH
pobortu.
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Buknan ocHoBHOro Martepiany

O0’exTaMu JTOCIIKCHb 00paHO 2 iICHTWYHI MOCTOBI JBOOAJIKOBI KpaHW, BAaHTAXKOMIAHOMHICTIO 15 T.,
KOTpl mpomnpamoBain moHax 20 poOKiB Ha CKiIaJax BIAKPUTOTO THUIy MOPTYy HEPEBAHTAXYIOUM BaHTaXi 3
HamiBaroHiB.  [IpogyKTHUBHICTE pOOOTH Ta TEPMIHM BUTOTOBJICHHS KpaHIB BiJPI3HAIMCH HE3HAYHO, IILIAX
nepeMilleHHs - He nepeBuinyBaB 28 M (puc.1). Kpan 1 nepemimmascs 1o npoibOTHUX 0akax g0 cepeAnHH IPOJbOTY,
JI0 MicLisl CKJIa/lyBaHHsI BaHTaXy 3 3a JONOMOToI0 MeXaHi3my migiomy 2 (qus. puc.l). [Ipomit kpany ckinanas 20 m,
MaKCHUMaJbHa BUCOTA MiToiMy — 4,5 M.

JluHaMiyHI HaBaHTaXEHHA Y TUIKaX KaHATiB MeXaHi3My mimiioMmy 1 BHMiproBalM 3a JOIOMOTOIO
TEH30METPUIHOTO JIaTYNKa 6 Y MOMEHT BiIpUBY BaHTaXy 3 BiX mianoru (3emii) ckiamy 4, T.T. KOJIM BOHHU JOCSTaIN
TpaHUYHUX 3HA4YeHb. TEH30JaTIYUKHU 6 Tepel TOCIiHKEHHIMH Oy IPOTapOBaHi.

Hocmimu Oymo po3aisieHo Ha JBi cepii, MPOBOAWIN 3 BaHTaXkaMu Baroio 5 T, 10T ta 15 1. BanTaxk ogqHakoBoi
Bary MiHIMaIU TPHUYi, pe3yJIbTaTH yCEePEAHIOBAIIH.

VY mepuiii cepii eKCepUMEHTIB 3IIMCHIOBAIM MiIHOM BaHTaXiB Yy PEeXUMI 3 ,.Baru”, y Ipyriii — 3
,,JTIIXOTUICHHSIM”.

I'padix 3MiHM TUHAMIYHUX 3yCHJIb Y KaHAaTaX HaBaHTa)XEHb 3 4acOM IIPH IMiAHOMI BaHTaXy y PeKHMi 3
,,ITIIXOTUIeHHSIM™ Ta 3 ,,Barv’ HABEJCHO Ha puc.2, AHali3 MPeACTaBICHUX HA PHC.2 JaHWX BKA3ye€ Ha Te, [0 3MiHa
JUHAMIYHHUX 3YCHUIS y TUIII KaHaTy 3 4aCOM Ma€ KOJIMBHUH XapakTep.

L1 L1 / ——

Puc.1 - Cxema ekcliepMMeHTAIBLHOI YCTAHOBKM:
1 — mocToBHii KpaH; 2 —MexaHi3m migiiomy; 3- BaHTa:K; 4-niIora CKJIaAy; S- miBBaroH; 6- TeH30MeTPUYHUN JaTYMK; 7 - NpUCTpiii 300py
naannx (AIL); 8 — moniTop KoMn’10TEpPa

3a OTpUMaHMMHM JMHAMIYHMMH 3YCHJUIIMH B KaHataX OyiM po3paxoBaHi Koe(illieHTH AMHAMIYHOCTI, 3a
hopmyroro:

— K
ky == (1)
e Q — Bara BaHTaxy;,

S« — IHaAMIYHE 3yCHIIIS B KaHATI.
PesynbraTn HaBeneHi Ha puc.4.

Prax
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Pmin

Puc. 2. 3MiHM JTHHAMIYHHX HABAHTAKEHD Y IJINi KAHTATA NPH MiIHOMi BAHTAXK €KHMi 3 ,,[iIX0IIeHHsIM” Ta 3 ,,Baru”
2 2
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Puc. 3. KoedinienTn tunamiyHocTi npu nmigiomi BaHTaKy y pe:kuMi 3 ,,Barn” (IUTPUXOBA JIiHif) Ta 3 ,,MiAXoNJIeHHAM” (CyliJbHA
JTiHisT)

AHani3z oTpuMaHuX naHuX (puc.2 Ta 3) BKazye Ha Te, [0 3a OIHAKOBOI Bard BaHTAXY NHHAMIUHI 3YCHILII
y KaHaTl y pekuMi migidoMy 3 ,,IiAXOIIeHHAM mepeBumyoTs y 1,05....1,1 pa3u 3ycwmis 3 ,,Baru”, MO IIKOM
Y3TOIKY€ETHCS 3 BIIOMHUMH pe3ysIbTaTaMi TOCIiKeHb [5-10].

3ajexHOCTI 3yCHIb B KaHAaTaX BiJl Bard MiadoMy € HEeJTiHIHHUMHU.

Cunip BIiIMITUTH, 110 PO3paxOBaHi 3HaueHHs KOE(ILIEHTIB TUHAMIYHOCTI ISl PEXKUMY 3 ,,ITIIXOIUICHHM”
MEPEeBHIIYIOTh PEKOMEHJOBaHI I MOCTOBHX KpaHiB [7-9]. ToMy, mocriiiHa poboTa KpaHa y 3a3HauUCHOMY PEXHUMI
MOJKE MPU3BECTH J0 BUXOY 3 Jaly MEXaHi3My MiIHoMYy.

BucHoBkHu

B pesymnpraTi mpoBeNCHNMX OCTIKEHb BCTAHOBJICHO, IO 3MiHA 3YCHJUIS TiIKaX KaHAaTy 3 4acOM Mae
KOJIMBAJIbHUI XapakTep, 3ae)KUTh BiJ Bard Ta PeXUMY MiAHOMY BaHTaXy, JOCATAIOTh I'PAaHWYHUX 3HAYEHb NPHU
MigiHoMi BaHTaXy y pekuMi 3 "mimxorureHHAM". 3a OJHAKOBOI Bard BaHTa)Xy MUHAMIYHI 3YCIUUIA y KaHATi y
peXuMi iAoMYy 3 ,,IiIXOIUICHHSIM TTepeBUIyIoTh y 1,05....1,1 pa3u 3ycminis 3 ,,Baru’”, M0 MUIKOM y3TOIKYEThCS
3 BIJOMHMH pe3yJbTaTaMH IOCHIIDKEHb. 3aJeKHICTh 3yCHIb B KaHaTaxX BiX Baru MiZHOMY € HETIHIHHOIO.
JluHaMiyHi HaBaHTaXXCHHS Yy KaHATaX JOCATalOTh MAKCUMYMY Yy MOMEHT BiJPHUBY BaHTaXy BiJl OCHOBH (3eMiIi).
Po3paxoBaHi 3HaueHHs Koe(]ili€HTIB AMHAMIYHOCTI Ui PEXUMY MigioMy 3 ,,[IAXOIUICHHSAM MEpPEeBHIIYIOTh
PEKOMEHIOBaHI 3HAYCHHS.
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