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Anomayin. Haoilina poboma cyoHo8o2o ma 6epec08020 nepesanmanicy8aibHo20 00IAOHAHH Npu nepepobyi Macoozo
BAHMAICY 3 BUKOPUCMAHHAM KpAaHi6 3 epelighepHum nidgicom 3a0e3neuyemvcsi NpUHAueHHAM pedicumy pobomu Kpawa i
NIOMPUMAHHAM MEXHIYHO20 CAKY U020 eleMeHmi6 i 8y31i. B ymosax 3pocmaiouux 06cs2ie nepegesenb Maco8020 GAHMAdNCY
Mopem | OCBOEHHS YUX BAHMAICONOMOKIE CYUACHUMU CNEeYiani3o8aHuMU CyOHAMU, AKMYATbHOIO NPOOIEMOIO € CKOPOYEeHHS
4acy CMoOAHKU 30 PAXYHOK NIOBUWEHHS NPOOYKMUBHOCMI NEPeeanmadiCy8aibHo20 001a0-Hauua. Amaniz excniyamayii
CYOH08020 KpaHa 3 epeliheprum niogicom noxazas, wjo 8pasiueum i KUl npuzeooums 00 300i6 8 pooomi, € BAHMANCHUL
niogic 3 epetigepom. Jlecmpyxmueni npoyecu 8 U020 eNEeMEHMAX HA PAHHIX Ccmaodisax OIacHOCYBAHHS He 3A8IHCOU
8i006pasicaiomyb, MoMy OCHOGHUMU 3aX00aMU NIOBUUEHHS NPOOYKMUBHOCMI KDAHA € 600CKOHANEHHS CXeMU MEXHIYHUX PilleHb
epetipepnux 8y3nig. 3 yciei HOMEHKIAMYPU MACOB020 GAHMAIICY KPYNHOKYCKOGOU BAHMAIC CKENbHUX NOPIO 668AHCACMbCA
CKAAOHUM 00 nepepooOKu, momy Oyau NpoaHanizoéani pooOYi ereMeHmu GaAHMANICHUX epelighepid Ol BANCKUX YMO8
excniyamayii. Y cumyayii, wo ckianacs, GUKOPUCMAHHA KIACUYHO20 NPUCMPOI0 0eMR@YEanHs KOIUEAHb, 8 OCHOBI AKO20
3aCMOCO8YIOMb NPYICUHHUL OeMnghep, MA€E psi0 HeOONIKI8 O/ MOpsl, KL NOISA2AOMb 8 HeOOXIOHOCMI 000AMKOBUX e/leMeHINI6
363Ky pobouux opeanie 3 Oemnghepom i eumpam Ha pemMOHmMHI poOomu npu 3aMiHi npyjicut. 3acmocysanis 0emMnyroio2o
npucmpor 3 000aAmMKOGUMU MA2AMU | 2IOPAGIIYHUM YUTTHOPOM-0eMNPEPOM MAE He3aAXUWEHICMb WMOKA [ YWITbHIOIOYUX
esleMenmi6 8i0 YOapHUX HABAHMAICEHb, SIKI XapakmepHi 015 pobomu Ha Mopi. Pexomenoosane cxemomexHiune piuieHHs s1615€
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€06010 npucmpitl demMnpysanHs KOIUBAHb BAHMAICHOZ0 Zpelihepa, 0CHO8A AKO20 3AKPINIeHa Ha poOoOUUX opeaHax zpetigepa,
ma AKUU BIOPI3HAEMbCS MUM, WO OCHO8A MICMUMb MOPCIOHHI 8alU, 5Ki 00epmaromvcs 6 NIOUWUNHUKAX KOYeHHS, 3 00HO20
O0KY uepe3 wniybosi 6MYIKU 3aQIiKCOBAHI 8 OCHOBI, 3 Opy202o OOKY Micmsimb JONAmMesi 2I0PoamMoOPmMu3amopy ma HCopCmKo
3MOHMOBAHI 3i cmouKamu, sKi 3MOHMOGAaHi 3 mpaesepcoio epeligpepa. Kombinayis mopciomnux eanie ma Jaonamesux
2iopoamopmuzamopis 3abesnevye OemMn@py8ants 0ecmpyKmusHUX KOIUBAHb HA 6CIX emanax pobo4o2o yukiy zpetigepa.

Abstract. Reliable operation of ship and shore cargo handling equipment during bulk processing using cranes with
clamshell suspension is provided by the appointment of the crane operation mode and maintaining the technical condition of
its elements and assemblies. In the context of increasing volumes of bulk cargo transportation by sea and the development of
these cargo flows by modern specialized of ships. An analysis of the operation of a ship crane with a clamshell suspension
showed that the cargo suspension with a clamshell is vulnerable leading to malfunctions. Diagnostic processes do not always
reflect the destructive processes in its elements at the early stages, therefore, the main measures to increase the crane's
productivity are to improve the circuit of technical solutions of clamshell units. vessels, an urgent problem is the reduction of
parking time due to increased productivity of handling equipment. Of the whole range of bulk cargo, lumpy rock cargo is
considered difficult to handle, therefore the work-ing elements of cargo grabs for severe operating conditions were analyzed.
In this situation, the use of the classic vibration damping device, which is based on the use of a spring damper, has several
disadvantages for the sea, with the need for additional connecting elements of the working bodies with the damper and the cost
of repair work to replace the springs. The use of a damping device with additional rods and a hydraulic cylinder-damper has a
vulnerability of the rod and sealing elements from shock loads, which are typical for work at sea. The recommended circuit
solution is a device for damping oscillations of a cargo grab, the base of which is mounted on the working bodies of the grab,
and which differs in that the base contains torsion shafts that rotate in rolling bearings, on the one hand through the splined
bushings fixed in the base, on the other hand contain paddle shock absorbers and rigidly mounted with racks which are
mounted with a traverse of a grab. Combination of torsion shafts and vane hydraulic shock absorbers provides damping of
destructive oscillations at all stages of the working cycle of the grab.

KoarouoBi ciioBa: kpan, rpeiidep, KonuBaHHs, 1eMIPYOUNil TPUCTPIM.
Keywords: crane, grab, vibrations, damping device

Beryn

Binomo, mo npodnema 3abe3nedeH s HaaiitHOi poOOTH CyJTHOBOTO BaHTaXKOIIiJHOMHOTO OOJIaIHAHHS, a caMe KpaHa 3
rpefiepHIM MigBiCOM, IMOJATae B BHOOPI peKUMY eKCILTyaTallii Ha OCHOBI TOCTOBiIpHOI iH(popMarii mpo Horo poOoumii i
TEXHIYHHUU CTaH i KOHCTPYKTHBHI 0COOJIMBOCTI Ipefidepa, a TAaKOkK YMOBH SKCILTyaTallii.

AHaJti3 JiTepaTypHUX J:KepeJi i IOCTAHOBKA 3a1a4

B Ham yac icHye nmpo0iieMa 3aXuCTy Ta HMiATPUMKH KpaHa 3 TAKUM ITIBICOM, TaK SIK I€CTPYKTHBHI IPOLIECH PO3BUBAIOTHCS
MOBUIBHO, 1 IarHOCTYBATH 1X JIy>Ke Ba’KKO, TOMY OCHOBHHMH 3ac00aMHM IIATPUMKH MPALE3JaTHOCTI € YAOCKOHAJICHHS CXeMH
TEXHIYHHX pillleHb rpei(epHuX By3IIiB.

bynu npoananizoani B [1, 2] HaBeseHi miaBicH poOOYMX OpraHiB BAHTAXKHHX IpeiidepiB BXXKUX YMOB eKCILITyaTallii.

Binomwuii npuctpiii 1emiipyBaHHS KOJMBaHb, 110 MICTUTh OCHOBY, JIOJJATKOBI TSTH Ta BIIKPUTHI TBUHTOBHUH NMPYXUHHUI
nemrdep, 3B's13aHui 3 pobounME opranamu rpeidepa (puc. 1) [3, 4].
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Puc. 1 — Cxema npy:KMHHOTO 1eMN(YHIOro NPUCTPOIO
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Henomnixu npuctpoto, siki 00yMOBIIEHI 3aCTOCYBaHHAM JeMIiepa 3 TBUHTOBUX MPY)KUH:
- IPYXHHHU CTBOPIOIOTH MO3IOBXKHI KOJMBAaHHS pOOOYMX OPraHiB, sSKi HETaTHBHO BIUIMBAIOTH HAa CJIEMEHTH IIiJBica Ta
OJI0YHO-TPOCOBY CHCTEMY Tpeiidepa;
- BeJIMKa Bara NpyXMHHUX AeMIdepis;
- HeOOXiHICTh HASBHOCTI TOJATKOBHX EJIEMEHTIB B KOHCTPYKmHii mifBica rpeiidepa mms 3B'SI3Ky poOOYMX OpraHis 3
nemridepom;
- 3HaYyHi BUTPATH Yacy Ha PEMOHTHI pOOOTH NPH 3aMiHI MPY>KUH.
Haii6inpin OMU3BKUM 332 TEXHIYHOIO CYTHICTIO Ta PE3yJIbTaToM, IO JOCSATAETHCS, 1O BHHAXOAY, IO IMPOMOHYEThCS, €
NpUCTpilt memrdyBaHHS KOTUBaHb, IO MICTHTh OCHOBY, JOJATKOBI TSATH Ta TiAPaBIIYHUNA OWTHIAP -meMmmdep, 3B'sS3aHUN 3
pobounmu opranamu rpeiidepa (puc. 2) [5].

I8

Puc. 2 — Cxema nemMngyrn4oro npucTpom

Henomnixu npuctporo, siki 00yMOBIIEHI 3aCTOCYBaHHSM TiIpaBIivHOro HUJIiHApa — Aemidepa:

- HE3aXWILIEHICTh IITOKY Ta YIIIJIBHIOBAIBHUX EJIEMEHTIB HuIiHApa —aemmndepa BiJl yAapiB Ta aOpa3HBHOIO BIUIMBY
BaHTaXY;

- BeJIMKa MMOBIPHICTh 3a0pyJHEHHs BaHTaXy POOOUYOI0 PIJMHOI IMJIHApa —JeMindepa NpU 3HOIIYBaHHI IITOKY Ta
VINIJIbHIOBAILHUX €JICMEHTIB;

- HeoOXiTHICTh HAsIBHOCTI TOJATKOBOT CHCTEMH YIIPABIIHHS Ta MiITPUMKH TUCKY B TiIpaBIiYHOMY HITIHIAPI —AeMIdepi;

- BEJIMKa Bara TiIpaBIiqHAX JeMII]epiB;

- HEOOXI/IHICTh HAsBHOCTI JIOJATKOBUX EJIEMEHTIB B KOHCTPYKLIi MiJBicku rpeidepa ajis 3B'A3Ky poOOYMX OpraHiB 3
nemridepoM;

- 3HaYHI BUTPATH Yacy Ha PEMOHTHI poOOTH IPH 3aMiHi TiIPOMMITIHApA.

Mera i 3aBAaHHA A0CTiAKEHHSA

3aja4yero BUHAXOAY € CTBOPEHHS MNPUCTPOIO JAeMII(yBaHHS KOJIMBAHb, SIKUA MOMJIMBO 3aCTOCOBYBAaTH y BaHTAXHHX
rpefidepax, y SKOMy NPUCYTHE TUIaBHE TACiHHS KOJMBAHHSA SK Y MOMEHT BiJIpHBY poOOYMX OpraHiB rpeidepa Bix MOBEpXH,
Tax 1 il 9ac TPaHCIIOPTYBAaHHS BaHTAaXy, IiBUIIEHA 3HOCOCTIHKICTh caMoro nemidepa, 3HIKEH] eKcIDTyaTaliiHi peMOHTHI
BUTPATH Ta OJTHOYACHO 30€pekeHi MPOCTOTa CXEMOTEXHIYHUX pillleHb AeMI(epiB BIIOMHX THIIIB.

Pe3yabTaTh a0CaiTKeHb

INocraBneHa 3afa4ya BUPILIYETHCS TAKMM YMHOM: MIPUCTPIiii JemiipyBaHHs KOJIMBaHb BAHTAXXHOTO rpeiidepa ckianaerbes 3
OCHOBH, 3aKpiIUIEHOI HAa poOOYNX opraHax rpeidepa, Ta BiAPi3HAETHCS THM, 110 OCHOBA MICTUTh TOPCiOHHI Banu. TopcioHHi
Bamu 00EepTalOTHCS B MiAMIMITHUKAX KOUYEHHS. 3 0HOTO OOKY Yepe3 IITiIbOBI BTYJKH 3adikcOBaHi B OCHOBI, a 3 APYroro 00Ky
MICTSITh JIOTIATEBI T1APOAMOPTHU3ATOPH Ta KOPCTKO 3MOHTOBAHI 31 CTOWKaMHU, sSIKi 3MOHTOBaHi 3 TpaBepcoro rpeidepa (puc. 3)
[6, 7]
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Puc. 3 — Ilpucrpiii nemngyBaHHA KOJIUBAHb BAHTAKHOIO rpeiidepa:
1- ocHoOBa; 2- NILITINEOBA BTYJIKA; 3- TOPCiOHHUIT Bax; 4- MiIIINNHAKA KOYeHHS;
5 - nomaTeBi rizpoamMopTH3aTOpHu; 6 — CTOMKH

3ampornoHoBaHu# [8] mpHUCTpiil memMmdyBaHHS KOJIMBaHb BAaHTAXKHOTO rpefidepa CKIATAETHCSA 3 OCHOBH 1, ILTIIBEOBOI
BTYJIKH 2, TOPCIOHHOTO Bajly 3, HiIUIMITHUKIB KOYEHHs 4, IONaTeBUX TipoaMopTU3aTopiB 5, croiiok 8.

[IninpoBa BTyJIKa 3apecoBaHa 10 OCHOBH 1 B3a€EMOJIIE€ 3 TOPCIOHHUM BaJIOM 3aB[SIKH BiAIIOBIIHUM IIUTIIAM HAa HHOMY.

[Ipu 3aBepiieHHI NMKITYy 3aBaHTaKEHHs rpelidepa (3aMHUKaHHS IIEJCN Ta MOYATOK BIAPWBY Bil MOBEPXHI) IUHAMIYHE
HaBaHTAXXCHHS 3 3aBaHTAKCHOTO rpeidepa mepenaeTbcs 10 CTOMOK Ta TpaBepcH Kpi3b TopcioHHI Bamu. [lin BImBOM
HaBaHTAXXCHHsI BiNOyBaeThcsl AeopMallisi KpydeHHs BaiiB. 3aBASKU HPYXKHIM AedopMallisiM Baia BiOyBaeTbcs TaciHHS Ta
JeMidipyBaHHs KOJMBaHb TpaHcropTepa [6, 7].

BucHoBku

TexHiyHUN eQeKT IOCATAETbCS 3aBISIKM TOMY, 110 KOMOIHAIisl TOPCIOHHMX BaliB Ta JIONATEBUX TiJPOaMOPTH3aTOPIB
3abe3neuye:

- memripipyBaHHS TECTPYKTHBHUX KOJIMBaHb Ha BCIX eTamax poOoYoro MUKy rpeiidepa;

- 3MCHIIICHHS KITBKOCTI TOJJATKOBAX MEXaHIYHUX €IeMEHTaX Y CHCTeMI IiaBica rpeiidepa;

- 30LJIBIIEHHS] TEPMiHY MI>KPEMOHTHOT'O I1E€Pi0ly BAHTQXXHOT'O 00JIa JHAHHS;

- BHIDKCHHS eKCIUTyaTallilHAX Ta pEeMOHTHHX BUTpAT.

BukopucTaHHs MPOMOHYEMOTO NMPUCTPOKO 3aXUCTY JO3BOJUTH 30UIBIINTH MiIXXPEMOHTHHUH Tepio] eKCIUlyarauii KpaHa 3
rpeliepHUM ITiBICOM Ta OTpUMATH 3HAYHUI EKOHOMIYHUI e(eKT.
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Anomauin. The article discusses cloud computing and their impact on the field of software development, and analyzes
several issues of developers that can be solved using the online IDE. Usage of cloud computing in the enterprise is not new,
and it is not difficult in terms of implementation. That is why it is gaining popularity. First, due to the large number of
technologies that allow you to optimize internal processes. Secondly, due to the large number of giant companies and small
businesses that use these technologies. Cloud computing is very interesting in financial terms. After all, they allow not
spending money on building and supporting the infrastructure. One can also not worry about risks, such as, for example,
equipment that affects the system, weather conditions, and so on. It takes on all these moments. Evolving of architectural
solutions also increases the impact on cloud technology. A service-oriented approach to software development is becoming
increasingly popular. It is less and less possible to see the usual thin client and a single server-monolith. Clients are becoming
more complex, attracting part of the business logic, servers are divided into parts, each of which is responsible for a particular
part of the subject area, and in some cases may not know about the existence of others. The IDE, which requires developers for
programming, also has analogs on the web platform. The online IDE has its advantages for solving some tasks and has
become increasingly popular lately. Users of the online IDE can create, run, and customize software that works with a simple
browser. The main goal of this study is to determine the main advantages of cloud technologies in the application development
process, analyze the segment of online IDE. Based on these data to identify the main situations that determine their use,
predict further development, and identify principles and technologies used in this area
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