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JTOCJIIXKEHHS TUHAMIYHUX HABAHTAKEHD Y MEXAHI3MI HIJTAOMY
INOPTAJIBHUX KPAHIB «COKILJI»

Y po6omi HasedeHo ekcnepumenmaavHi docaidxceHHs JUHAMIYHUX 3yCUAb Y MeXxaHi3mi nidiliomy epetipepHux
nopmasvHux Kpauie «COKIL/I», siki eidnpayrosanu ceitl HopmamueHuii mepmin. 06’ekm docaidxiceHb 8uKopucmogyomso 0/
nepesaHmManceHb CUNKUX .mamepiaaie y Mopcbkomy nopmy. [Jaa 6usHa4eHHS OUHAMIMHUX 3YCUAb BUKOPUCMAHO
e/leKmpomeH3oMempu4Huli memod. 3a OMpuMaHuMu OAHUMU pO3paxo8aHo Koediyiechmu OJunamiyHocmi.  AHani3
pe3ysbmamis nokaszas, wjo npu pobomi 3 eaHmaxcamu edzow 6id 10m do 15 m koegiyiechmu duHamiyHocmi y
3aMUKAYOMUX KaHamax 3MiHwowmecs 6id 1,35 do 1,9. PospaxosaHi 3Ha4eHHs koegiyiecHmie duHamiuHocmi nepesuyroms
pekoMeHJ08aHI 0151 NOpMAAbHUX KPAHIB, WO 8KA3YE HA NepesaHmaxceHHs Mexauiamie nidliomy. Ik nokasaau 3sanucu
JCypHalie y mexauizmax nidiioMy KpaHie esekmpodauzyHu 8xce 6y.10 3aMiHO.

Kawuvoei caoea: nopmanavHull Kpah, epelipep, Mexauizm nidiiomy, duHamiyHi 3ycuaas, koegiyieHm
duHamiyHocmi..
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RESEARCH OF DYNAMIC LOADS IN THE LIFTING MECHANISM OF THE « SOKOL» PORTAL CRANES

Portal grappling cranes are widely used for transshipment of bulk cargo in sea and river ports. The economic state of the country
over the past 25 years has led to the fact that more than 90% of portal cranes that are currently operated in ports have fulfilled the standard
period. Their further operation is due to the fact that new equipment arrives at ports in small Volumes.

As practical experience shows, a considerable number of mechanism failures and accidents are associated with lifting equipment
that has served its time and continues to be intensively operated in a cyclic mode. Today, an extremely important scientific and applied task
is to determine the level of dynamic loads in the lifting mechanisms of Grab cranes.

The analysis of works showed that the dynamic loads in the lifting drive of a portal grab crane, which were soldered for more than
40 years, have not been sufficiently studied. It should be noted that each crane requires a separate study, since the dynamic characteristics of
mechanisms depend on the operating conditions, geometric, physical and mechanical parameters of its

The object of research is used for transshipment of bulk materials to a ship in a seaport. The elktrotensometric method was used
to determine dynamic forces. The maximum measured load values in the rope branches were observed at the moment of separation of the
Grab with the load from the base. Changes in loads over time are fluctuating, which is consistent with known studies. Based on the obtained
data, the dynamism coefficients are calculated. Analysis of the results showed that when working with loads weighing from 10 tons to 15
tons, the dynamism coefficient varies from 1.35 to 1.95, and the dependence on the weight of the load is nonlinear. The calculated values of
the dynamism coefficients exceed the standard values, which indicates an overload of the lifting drive, and also leads to periodic replacement
of its components.

Keywords: portal crane, grab, lifting mechanism, dynamic forces, dynamism coefficient.

IocranoBka npodaeMu

[MopraneHi rpelidepHi KpaHU MIMPOKO BUKOPHUCTOBYIOTHCS JUISl NIEPEBAIIKM CHITKMX BaHTaXiB B MOPCHKHX 1
piukoBux noprax [1-6]. ExoHoMiuHMI cTaH KpaiHH 3a OCTaHHI 25 POKiB NPH3BIB O TOTO, II0 HA CHOIO/HI Oinblue
90% mopTOBUX KpaHiB Bi/IMPaIoBai HOPMATUBHUH TepMiH. X MoabIIa eKCITyaTallis OB s3aHa 3 THM, 110 HOBA
TeXHiKa HAJXOIUTh y IOPTH He3HAYHNX 06’ eMax [1-4]. Tak K BOHH € OCHOBHOIO JIAHKOI0 TEXHOJIOTIYHOTO MPOIIECY,
TOMY Bij iX HaziifHOI i 6e3mepepBHOi poOOTH 3aIeXKHUTh MPOAYKTHBHICTH TOPTOBUX JIiHIH.

Sk moKasye OCBiJl, OCHOBHOIO NMPHUYHHOIO BUXOMYy 3 Jaay KpaHiB € iX IOHAaJHOPMOBA EKCIUTyaTamis y
peXuMi {HTEHCHBHOTO IMKIIYHOTO HaBaHTaxeHHs [1-9]. Tomy Haa3BHYAHO BaKIMBHM HAYKOBO-TIPUKJIATHEM
3aBJIaHHAM € BH3HAYCHHS PiBHSA IWHAMIYHUX HAaBaHTAXXEHb y MeXaHi3Max MigiHoMy rpeddepHrux KpaHiB.

AHaJti3 ocTaHHIX TKepeJ
Ananiz po6it [7-11] nokasaB 10 AWHAMIYHI HABaHTAXEHHA Y MOPTAIBHUX rpeiidepHUX KpaHax 3
MOHAJHOPMOBUM TepMiHOM ekcrutyaTauii (Oinbie 40 pokiB) BUBUCHI HeIOCTaTHRO. KOJKeH KpaH BUMAarae OKpeMoro
JIOCHI/DKEHHS, OCKUIbKM JMHAMiYHI XapaKTEpPUCTUKH MEXaHi3MiB 3aJeXHTh BiJl YMOB IX eKcIulyaraii,
TeOMETPUYHHX, PI3NYHUX 1 MeXaHIYHHX MapaMeTpiB ckiagoBux [7-11].
MeTow J0CTiIKEHHSI € JOCHi/DKeHHS Ta aHaji3 JUHAMIYHMX HaBaHTAXCHb B MPHUBOJI MiTHOMY
rpeiidepunx nopranpHuX KpaHiB «COKIJD» koTpi BignparioBay HOpMaTUBHI TEPMiHAMHU.
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Bukiaag ocHOBHOro MaTepiany

OcCKibKM 3yCHJUISL Yy KaHaTax IPHBOAIB MiAHOMY 3anexarh BiJ OaraTtboX (hakTopiB, sIKi HEMOXKIHBO
BpaxyBaTH IIPHU MOJEIIOBaHHI, TOMY iX BU3HAYalll €KCIIEPUMEHTAIEHIM IIUIIXOM.

O6’extamu  nociimkenb Oynmo obpano 4 imentmuHi kpann «COKUI», ski mpamioroTe B TpeiidepHOMY
pexxumi 3 BaHTakamu Baroto 10T, 13t 1a 15T y MOPCBKHX Ta pIYKOBHX MOPTaX HAa BUIBOTAX CTPLITH 16 M.

Jis BuUMipIOBaHHS NWHAMIYHUX 3yCHJIb Y MEXaHI3Mi MiZHOMY BHKOPHCTAaHO EIKTPOTCH30METPUIHHUI
METO[I.

[Ipomec migifoMy BaHTa)XXy pO3NOYMHANM JIMIIE IICI BMHKAaHHS CHCTEMH BHMipiroBaHHA. Ha
HiATPUMYIOUOMY Ta 3aMHMKal04OMy KaHTaX OUIM 3aKpiIuIeH] TEH304aTYNKH, CUTHAII 3 SIKUX Ha/IXO/UB JI0 IPUCTPOIO
300py manux (ALII), koTpuit mix’emHaHo 70 OJOKY MOPTATHBHOrO KOMII'torepa. OTpuMaHi 3HAYEHHS OCTAaTOYHO
o0poOusiucst  Ta BHBOJMINCS Ha MOHITOp KoMm'iorepa. llomepeqHbo TEH30JaTYMKK MPOTapOBaHI 3aBOIOM
BUPOOHHUKOM.

VY mpoueci A0CTiKEHh OHOYACHO BHMIPIOBANM 1 IIBHIKICTH MiAHOMY, 3a JIOIIOMOTOI0 TaxOMETpiB sKi
OyiM BCTaHOBIICHI CITiBBICHO 3 BaJIJaMH €JIEKTPOIBHUTYHIB.

[Ticna omyckaHHs rpefidepa, BMUKAIKCS TPHJIAAN 1 MpaBHUBCs Oe3MepepBHUI 3amuc MOKa3aHb JATUHKIB.
[lenenn Tpefidepa 3MuKammcs i Horo migHiMamM Ha BHCOTY 2,5 M, mami Tpefidep po3BaHTaxyBamu (Ieeny
PO3KPHUBAIN) Ta MPUNAHIK 3amuc. [Iporec miaioMy BaHTaXy UL KOXKHOI BarW MOBTOPIOBATN 5 pas, a OTpUMaHi
3HA4YEHHS OCCPEIHIOBAIIH.
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Puc.1- OcepeaHeHux 3HaYeHb JHHAMIYHMX 3ycHib SJI B HiATPUMYIOUHMX Ta 3aMHKAI0YMX KaHaTax (a) Ta po3paxoBaHi koedinieHTH
nuHamiunocti K (0)
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3a OTpUMaHUMHM AMHAMIYHUMH 3yCHWJUIIMHM B KaHaTax OyJo po3paxoBaHO KOe(illieHTH AWHAMIYHOCTI, 3a
(dhopmynoro:

Ko=—. (1)

e Q- Bara BaHTaxy;

Sk — IMHAMIYHE 3yCHIUIS B KaHATI.

OTpumaHi 3HaueHHS IWHAMIYHHX 3yCWIh B KaHAaTaX Ta po3paxoBaHi Koe(imieHTH muHaMigHOCTI Kj
HaBeneHi Ha puc.l.

AHami3 pe3ynmpTaTiB MOKa3aB, MO Npud poOoTi 3 BaHTaxkamu Baroro Bix 10T mo 15 T koedimieHt
IUHAMIYHOCTI 3MiHIOeThea Bix 1,35 mo 1,95, 3amexHicTh Bif Barm BaHTaXy € HeliHiliHOIO. HaBaHTaXeHHA Y
3aMHUKal04OMy KaHaTi MEpeBUINYIOTh HAaBAaHTAKEHHS y MIATPUMYIOYOMY. MaKCHUMajbHI BUMIpSIHI 3HaYCHHS
HaBaHTAXKCHHS B T1JKaX KaHATIB CIIOCTEPIraluch y MOMEHT BiipuBY rpeiidepa 3 BaHTaXeM BiJl OCHOBH. 3MiHa
HABAaHTAXXCHb 3 YACOM MA€ KOJMBHHI XapakTep, IO Y3rO/KYEThCs 3 gocmimkeHHsamu [7-10]. 3racanHs KonuBaHb 3
4acoOM MO’KHA TOSICHUTH JiSIMH CHJI BHYTPIIIHBOTO TEPTS B MeETaleBiil KOHCTPYKLII i KaHATaX, KOHCTPYKIIIHUM
neMrdipyBaHHAM B 3'€JHAHHIX Ta BTpaTaMy Ha 3T'MH KaHaty [1, 7-12].

Po3paxoBani 3HaueHHS KOC(IiliEHTIB THHAMIYHOCTI MEPEBUINYIOTh HOpMaTuBHI [7-9], mo Bkasye Ha
HepeBaHTaXXCHHS NPUBOLY IiHOMY Ta MOXJIMBHN BUXiJ 3 JaJy HOro CKIaIoBHX. SIK CBinUaTh 3aIlicH y KypHajIax
B MeXaHi3MaxX HiIHOMY KpaHiB MEepiogNYHO 3aMIiHIOBAH €JICKTPOIBUTYHH.

BucHoBku

AHaNi3 OTpUMaHHX pPE3YyJIbTaTiB OCTIKCHHS IUHAMIYHHX HABaHTAXEHb Y MeEXaHi3Mi MigioMy
nopransHoro kpany «CoKiJ» 1Mokasas, 110:

1) MmakcuManbHi 3HAYCHHS AUHAMIYHAX HABAHTAXKCHD y T1JIKAX KAHATIB CIIOCTEPIrajuch y MOMEHT BiJpHBY
rpefidepa 3 BaHTaXKEeM BiJl OCHOBH;

2) 3MiHa HABAHTAXXEHb 3 YACOM Ma€ KOJHMBHHUI XapakTep, IO Y3TOKYETHCS 3 BIIOMHMH JIOCIIDKCHHIMHU;

3) mo mpu poGoTi 3 BaHTakamu Baroro Bif 10T mo 15 T koedimient auHamiunoCcTi ckmamae 1,35...1,95,
3aJI€)KHICTD BiJl BArd € HEJIIHINHOIO;

4) 3MiHa HaBaHTAXXCHb 3 YaCOM Ma€ KOJMBHHI XapakTep, 3racaHHs KOJNMBaHb 3 YaCOM MOXKHA MOSCHUTH
IiIMH CHJI BHYTPIIIHBOTO TEPTS B METANEBIH KOHCTPYKIIl 1 KaHaTaX, KOHCTPYKUIHHUM JeMIidipyBaHHSIM B
3'€THaHHAX Ta BTPATaMH Ha 3THH KaHATY;

5) po3paxoBaHi 3HaueHHs KOC(]ILIEHTIB JIMHAMIYHOCTI TEPEBHUINYIOTh HOPMATHBHI, IO BKa3ye Ha
NepPEeBaHTAXXCHHS IPUBOJY MiAHOMY, a TAKOK MIPU3BOAUTD JI0 HEPiOJUIHOI 3aMIHH HOTO CKJIaJ0BHX.

6) sk cBiuaTh 3aMUCH y KypHAlax KpaHiB, Y MeXaHi3Max MiJHOMY JBOX KpaHIB €IEeKTPOJBUTYHHU BIKE
OyJ10 3aMiHO Ha HOBI.
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