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CHUHTE3 BATATOMACOBOI MOJIEJII BAIITOBOI'O KPAHY

Anomauin. Cmamms  npuceésiyeHa  OOCHIONCEHHIO  OUHAMIKU
bawmogozo Kpawy 3 nosopomuoio obawmow. Pozensoacmovcs cunmes
bacamomacogoi Ounamiunoi mooeni. 1 0108HUM 3A80AHHAM OOCTIONCEHHS 1,
BIONOGIOHO, 20N08HUM HAYKOBUM pe3ylIbmamom Oanoi nyonikayii €
8PAXYBAHHSL MACU NPUBOOY 5K OKPEMO20 eleMeHmd.

Knrwowuogi cnosa. kpan, mexanizm nogopomy, OUHAMIKA

AHaJi3 ocTaHHIX AocTigxKeHb i myOaikaniii. [TutaHHIM AUHAMIKT
KpaHiB TPUCBIYECHO BEJIMKY KUIBKICTh MMyONiKamii, [0 CBOEI Yeproio
CBIAYUTH MPO aKTYAIbHICTh JOCIIDKEHb B IIbOMY HampsMmKky. Kiacuunoro
MOJICIIITIO JUTSI TOCHIJKEHHSI MEXaH13MiB IIOBOPOTY 1 EPECYBAHHS € CUCTEMA
«BI30K (cTpisia) — BaHTaX» Ha THy4YKoMy mijBici. B po6oti [1] mpoBeneHo
MOJICTIIOBAHHS JUHAMIKH CHCTEMH «BI30K-BaHTaX HA THYYKOMY MiIBICI» 3
pI3HMMH TIiAXOAaMHU JO TIOCTaHOBKH 3anadvi. [IpoBeneHO MOpiBHSIHHS
pe3yabTaTiB MOJICNIIOBAHHS PYyXy MEXaHIYHOI CHCTEMH, IO OIHUCYETHCS
piBHsHHsAMH Jlarpamka 2-ro poay TakoXX 1 3 MPHUIIYIIEHHSAM Mallux
KOJIMBaHb BAHTAXY, TPAAULIAHUX PIBHAHb CHCTEMH Bi30K-BaHTaX 13
3aMiHOI0 3MIHHUX TpH IHTETPYBaHHI, TPAAWLIAHUX pIBHSAHb, J€ 3a
NEPEeMIIIeHHsT BaHTaXy OepeThbcs BIAXWICHHS KaHaTa BiJl BEpPTHKAIL;
Mojudikamii cucTeM pIBHSHb NUISIXOM 3aMiHM pIBHAHHS pyXy Bi3Ka
PIBHSHHAMM pyXy HpuBoay. Hemonikom naHOro AOCHIDKEHHS € Te, IO
PO3TIISINAETCA TUIBKM B3a€MOJIisl Bi3Ka Ta BaHTaxy, 0€3 ypaxXyBaHHA
IUHAMIYHUX  SBUII B €JIEMEHTAaX IMPUBOJAHUX  MEXaHI3MIB  Ta
METaJIOKOHCTPYKIIT HECyUUX €JIEMEHTIB KpaHa.

B crarri [2] nmpenctaBieHO TOPIBHSHHS TEOPETHUHUX  Ta
eKCIIEPUMEHTAIbHUX  JOCHIPKEHb MOBOPOTY KpaHa. MoJentoBaHHs
BUKOHAHO 3a JjaomnoMorol piBHsAHb Einepa-Jlarpamxka, mo pamno 3mory
BCTAaHOBUTH XapaKTep MAasTHUKOBUX KOJHMBAHb BAaHTaXy Ha eTamax ix
BUHUKHEHHSI 1 OJANIBIIOT0 PO3BUTKY.

B crarTti [3], ocHOBHa yBara mpu BUKOHaHHI JUHAMIYHOTO aHAII3y
0amToOBOro KpaHa MpHUIUIIAcS BIUIMBY BEJIWYMH BiOpaliid y cucreMi Ha
foro TUHaMIYHI XapaKTEPHCTUKHU MijJ yac poOOTH MeXaHi3My MOBOpOTy. B
JAHOMY JIOCIHII/DKCHHI MOOYJOBaHO MJEKUIbKA CHPOIICHUX JMHAMIYHUX
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MoJiesiel, OCHOBHI TapaMeTpd sSKHX HE BpaxOBYIOTh JUCHUIIATHUBHI
BJIACTUBOCTI.

B crarrax [4-9], aBropamMu mpOBENEHO IUHAMIYHHUNA aHAi3
MeXaHi3My IOBOPOTY CTPLJIOBOTO KpaHa. BcTaHOBIEHO piBEeHb TMHAMIUYHUX
HABAaHTAXXCHb JOCHIDKYBAaHOIO MEXaHi3My Ta 3poO0JIeHO BiJIOBiIHI
BUCHOBKHM. OJIHaK B JAaHMX HpalfX IiJ 4aCc MaTeMaTHYHOTO MOJICIFOBAHHS
He Oyna BpaxoBaHa MeXaHIUYHA XapaKTEpUCTHKA, KA Ma€ CyTTE€BUM BIUIMB
Ha MMOYaTKOBUX €Tarax pyxy CHCTEMH.

B crarri [10] mpoBeneHO OWUHAMIYHMI aHai3 3MIHH BHJIBOTY
BaHTa)Xy TIUIaByyoro KkpaHa. Jlnsg BCTaHOBIEGHHS pIBHSA JWHAMIYHUX
HaBaHTAXXEHb Oyla BUKOPUCTaHA JBOMAacoBa JUHAMIYHA MOJENb Ta
piBHsiHHA Jlarpamka. OpHak npu moOy10B1 AMHAMIYHOT MOJIEII 3HEXTYBAHO
JMCUTIATUBHUMHU BJIACTUBOCTSAMHM CHUCTEMH, SIKI MAIOTh BIUIMB Ha TOYHICTb
OTPUMAHOTO pPe3yJbTary.

B crarti [11] HaBeAeHO DOCTIHKEHHS MEPEXiTHOTO MPOIECY MyCKY
MeXaHi3My IiJHIMaHHS BaHTaXy 13 OCHOBU CTPUIOBHM CaMOXIJIHUM KPaHOM,
AKUA O00NagHaHO TacUTeIeM KoJHMBaHb. sl MPOBENCHHS TOCHIJKEHb
BUKOpUCTaHa (izuuHa Moxenb ryceHuuHoro kpana KI'-25. Pesymbratn
eKCIIEPUMEHTAIbHUX JaHUX MIATBEPDKYIOTh TEOPETHYHI BHUCHOBKH,
PO301KHICTD MIXK IKUMHU CTAaHOBUTH BiZl 6 10 15 %.

B crarTi [12] mociimkeHo TuHaMIivHI Ta KIHEMAaTHYHI HaBaHTaKCHHS
CTPLIIOBOTO KpaHa MpH MiJHIMaHHI BaHTaxy. s moOyJ0BH MareMaTH4YHOI,
Oyno BuKopHucTaHO piBHsAHHSA Jlarpamka apyroro poxy. OnHak,
JMCUTIATHBHI CHUJIM TAKOX HE BPaXOBYIOTHCSI.

B crarri [13] mnpencraBieHO HENiHIMHY MOJeNb Bi3Ka KpaHa.
PiBHAHHS CKJIIeHI B HE3AIIEKHUX y3araJbHEHUX KOOPAMHATAX: PyX Bi3Ka
Ta KyT BIIXWJICHHS BaHTaxy. Kepyrouum mapameTpoMm € pyuiidHe 3yCHis,
SKe MPUKIIATAETHCS Yepe3 KaHaT TATOBOT JICO1IKH.

B crarti [14] Ha OcHOBI piBHSHB JlarpaHka OTpEMaHO MaTeMaTUYHY
MOJIeTIb MAasTHUKA 31 3MIHHOIO JOBXHHOIO IiJBICY BaHTaXy 3 METOIO
MOJICJIFOBAHHSI OJJHOYACHOTO MiJHOMYy Ta TOPU30HTAIBHOTO MEPEMIlICHHS.
SIkmo Maca MiABIMIEHOTO BAaHTAXy CHJIBHO PO3IOJIEHA 32 BHUCOTOIO,
PO3TIIAIAE€THCA MOJICTh Bi3Ka 3 TIOABIHHUM MasTHUKOM [15].

Bi,Z[OMi MOJIelli, B SIKMX BPaXxOBYIOTbCS T'€OMETPUYHI OCOOIMBOCTI
TPAHCIOPTYBAHHS JJOBFOMIPHOTO BaHTa)XKy ABOMAa MOCTOBHUMHU KPaHAMH, IO
3HAaXOATHCS Ha PI3HUX PIBHIX IO BUCOTI Ta MPALIOIOTH CIIUIBHO [16].

B crarri [17] Ha oOcHOBiI JiHeapu30BaHUX piBHAHBb Jlarpamka
OTPUMAaHO MOJIEJb, 1110 OMHMCY€E KOJIMBAHHS CPEPUUHOTO MASITHHUKA.

TakuM yMHOM MOXHa 3pOOUTH BHUCHOBOK, IIIO JMHAMIKA OAIITOBUX
KpaHiB € J00pe BUCBIUEHOIO TeMOIO B mmyOumikamisx. Po3pobneni mozeni, ski
Jal0Th MOXJIMBICTh OMMCATH PO3TONIYyBaHHS BAHTAXKY TpPH obepTanbHOMY
pyci, a TakoXX KepyBaTH UM PO3TOMIYBAHHSM 1 B KIHLEBOMY PpaxyHKY
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nemripyBatu oro. OgHaK MUTaHHS BIUIUBY TNPHUBOIIB 1 iX (aKTHUHHX
MEXaHIYHHUX XapaKTEPUCTUK MOTPeOye MOAANBIIOTO BUBYCHHS.

Mera i 3agaui gocaizkeHb. MeTOI TOCTIIKEHHS € OTPUMAHHS
OaraToMacoBOi JOUHAMIYHOT MOJENl O0amToBOr0 KpaHy 3 IOBOPOTHOIO
6amToro, 10 JJO3BOJISIE BPAXOBYBATH MPHBIJI IK OKpEMY Macy.

JlJiss MOCATHEHHS TIOCTAaBICHOI METH HEOOXITHO BUPIIIMTHA HACTYIIHI
3aBJIaHHS:

1) mpoBecTu aHaii3 KOHCTPYKIIii OAIITOBOTO KpaHy 3 TOBOPOTHOIO
0aIITO0, BUBHAYHUTH CKJIAJ0BI €IEMCHTH,

2) CKJIAaCTH pO3paxyHKOBY CXeMy, Ji€ OKpPEeMOI0 Macow Oyxe
BpaxOBaHU MPUBIJ MEXaHI3MYy TIOBOPOTY;

3) 3a momomororo piBHsAHB Jlarpamxka OTpUMAaTH CHUCTEMY PiBHSHBD,
II0 OIMUCYE PyX PO3TIISAYBAHOTO OAIITOBOrO KpaHy.

Bukian ocHOBHOro marepiaiy.

JInsi OTpUMaHHS CUCTEMHU PIBHSHb, IO OMHUCYIOTh MOBOPOTHHUH pyX
0aIToOBOro KpaHy HEOOXiHO CKJIACTH PO3PaxyHKOBY cxemy. Jlo OCHOBHHX
KOHCTPYKTUBHUX €JIEMEHTIB JOCIHIUKYBAaHOTO KpaHy MOXKHA BiJHECTH:
OMOPHO TOBOPOTHUH MPHUCTPiH, OamTy, CTPUTy Ta MOJICIACTHY CHUCTEMY
MeXaHi3My NiJHIMaHHS 3 MiABIMIEHMM BaHTaxeM. OKpeMHUM eJIeMEHTOM
BpaxyeMo 1HEpIIiiHI XapaKTEPUCTHKH TPHUBOJHOIO JBUTYHAa 1 HOro
IVHAMIYHI ~XapakTepUCTHKH. Bci eleMeHTH TOB’S3yeEMO MPYKHUMHU
3B’SI3KaMHU, 110 JIOTIOMOXE OLJIbIII TOYHO BPAaxXyBaTH KOJMBAIbHI MPOLIECH Ta
BCTAHOBUTH KYyTH 3aKpydyBaHHS KOHCTpyKuii. Takuii miaxix H03BOJISIE
JOCIITUTH XapakTep 3MIiHM CHUJIOBUX (DaKTOPiB B METAJOKOHCTPYKIIII.
Po3paxyHkoBa cxema roka3aHa Ha puc 1.

[ToGynoBy MaremMaTHMyHOi MOJeNi TMOYHEMO 3 3aluCy piBHAHB
Jlarpanxa npyroro poxay. Kinermuna eHepris [Uis HEpUIMX YOTUPHOX
CTYIEHIB BOJI 3aMUCY€THCS B BUTJISAI:

£ 2
TK:JK%;(K:L 4) (1)

2 .
ne J, =m, - R". Jlnsa n’sToro cTyneHs Boji BOHA Ma€ BHIISAL

T, =——-. )

BimHocHa Ta mepeHOCHAa MIBHAKOCTI TOB’s3aHI 3 KYTOBHUMH
IIBUIKOCTSMH CIIBBITHOWICHHAMU: Vi = ¢3R; v, = ¢s5l. 3Bigcu BUpa3 s
KBaJpaTy aObCOJIIOTHOI IIBUAKOCTI MPUIMaE BUTIIS;
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VZ=V2+VE42:V, -V, -cos(180°— ;) =
=3 R*+ @2 1*+2-R1-¢y - -cos(180°— g, ) = 3)

= @3 R+ 3 -1F =2-R-1- ¢y -5 -cos (s );

. @, - ¢; —KyTH 00epTaHHA (CTyIEH1 BOJIL);

o m,, m, —Maca BaHTaXy Ta IpUBEJICHa Maca CTPLIY;

o J, -J, —MOMEHTH 1HepIIii YaCTHH KpaHy;

o Cy> €;» C; — HKOPCTKOCTI IPUBOJLY, OALITH Ta CTPLIH;

o 1>/, [ — KoedilienTH AeMndipyBaHHsI IPUBOAY, OAIUTH Ta CTPLIHU;

o R — Buuit cTpinu;

° | — IOBXHHA Mi/IBICYy BaHTaXY;

° w,, V., v, — a0COJIIOTHA, BITHOCHA Ta IIEPEHOCHA MIBUAKOCTI BAHTaXy
BIAIOBITHO;

* M, — KpyTHHMI MOMEHT JIBUT'YHA,

. M, M, — MOMEHT o1OpYy.

Puc. 1. IP'sTumacoBa quHaMivyHa MOJIENb OAITOBOrO KpaHa

Toni BWpa3z ans KIHETUYHOI €HEprii A ITSTOro CTYIHeHs BOJ
BUTJIAJATUME TaK:

w2 [0 R Q=2 R, o5,
r-mt . )

98



[TintiomHO-TpancnopTHa TexHika, Nel (68), 2023 ISSN 2311-0368 (Print)
ISSN 2409-1049 (Online)

a 3arajbHa KIHETHYHA €HEepris BCi€i cUCTeMU:

Jo@r+y @y S5 03+,

_1
Is= 2 +m1.[¢,§.R2 +('P§.12_2.R.1.¢3.¢5-cos((p5ﬂ ’

6))
Tyt g = 9,81 m/c*. [ToTeHIiaTbHa EHEPTis CHCTEMH:

V=-m -g-l-cos((ps)+%-((p2 — ¢ )2 +%'((P3 _(Pz)z +%'<(P4 _@3)2; (6)
@ymnxuis Penest po3citoBaHHS eHeprii:

F:% ((P (Pl) fz ((P (Pz) f3 (¢4_¢3)2; (7)

PiBusnHs Jlarpanxka Apyroro poiy Ui po3risiayBaHOl MEXaHI4HOT
CUCTEMU MAIOTh BUTJISAL:

d | oT 6T
“. , (K=15 8
dt (a(b]{j a(PK Q(pk ( ) ®

e y3arajibHEHI BY3JI0Bi 3yCHIIISl CTPYKTYPY OMHCYIOThCS BUpa3aMHu:

oV oF
op,  0Q,
oV  oF
Op=—Z——2 My
o9, 0Q,
oV oF
Op="FT—"7; 9)
0p; 00,
oV oF
Q(p4 =X T A
op, 00,
oV
ngs 0Q; .

Ta MOXYTh OyTH IIPEACTaBJICHI y BUTIISAII:
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O = o (02— )= £ (42 =4y )+ M, =M ;

O =4 (02— )+, (05 =0 )= £ (@2 =4, ) +
+ 1@ —4,) M,

O ==, (03=9, )+ ¢; (04 =03 )= £2(03-%,)+  (10)
+ £+ (04— 03);

Qpi ==¢; (04 =05 )= f5+(04 = 3);

Qys =—m; - g-1-sin(g;).

ITicins oOunciaeHHS YacTUHHUX MHOXIMHUX Bix 1 3a (pk Ta @, a

MOTIM TIOBHUX MOXIIHUX 3a YacoM 3 ypaxyBaHHAM (10) piBusHHS (8)
HaOyBarOTh TAKOTO BUTJISLY:

T = fi-(02 =01 ) ey (0 -0y )+ M, —M s
Ty @y == (02— )+ Lo (05 =2 )= ( 02— )+
¢, (03— 0y )= M ;
T3y | R-1-sin(g) 92— R-1-cos(0s ) s | ==/, (05—, )+ (12)
+ (04 =0s)=e(@3-02)+¢; (0, 1)
Jy@y==fy(0s =)=, (04— 93);

J5~('[')5—m1-R-l.cos((p5)q'>3=—ml-g-l-sin((p5).
ne J,=J,+m-R*, J,=m 1",

TakuM YHHOM OTpHMaHa CHCTEMa pPIBHSAHB, IO OMNHCYE PYyX
0amToBOr0 KpaHy 3 IIOBOPOTHOIO OamTol0 TNpu poOOTI MEXaHi3My
noBopoTy. IlomamplmuM — HampsIMKOM — JIOCHIDKEHb  MOXKHA — BBaXKaTu
NEepeBipKy JaHOI MOJEeNi PO3PAaXyHKOBUM IIISIXOM 32 TapamMeTpaMu
peanbHOro KpaHa 1 TMpUBOAY, KUK 3abe3nedye HOro pyx MNpH pi3HUX
3aKOHaX 3MIHM IIBUJKOCTI Ta MOPIBHIHHS PO3PaXOBAHUX XapaKTEPUCTHK 3
JAaHUMHU EKCIIEPUMEHTY a00 YHMCEIbHOTO PO3pPaxyHKy METOJIOM KiHIIEBHX
CJIEMEHTIB.

BucHoBkH. B cTarTi mpoBeNeHO OIJIAJ Cy4aCHOTO CTaHy MHUTAaHHS
JOCHIDKEHHST JUHAMIKKA OallTOBUX KpaHiB. Po3rmsHyTi myOmikariii, 1o
BUCBITJIIOIOTH SIK JIOCTIDKEHHs Oe31ocepeIHbo AUHAMIKH, TaK 1 OB’ s3aHi 3
NUTAHHAMH PO3TOWIYBAaHHS 1 TPAaEKTOpii PyXy BaHTaXy Ha THYYKOMY
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miasici. BuaBiaeHo, 10 HEIOCTATHLEO MOCIIMKEHHUM 3aIUIIAETHCS MUTAHHSA
BpaxyBaHHA (aKTMUYHUX XapaKTEPUCTHUK TMpHBOJa B 0araromMacoBHX
cucreMax.

Jlis MOCSATHEHHS I1i€l METH OTPUMaHO 0araToMacoBy IWHAMIYHY
MOJieNIb  0alTOBOrO KpaHy 3 TOBOPOTHOIO OamiToro, M0 J03BOJISIE
BpPaxoBYBaTH INPUBIJ MEXaHI3My MOBOPOTY SIK OkpeMy Mmacy. [Ipu 3amuci
CHCTEMH DIBHSIHb, IO OMHCYIOTh JAaHy CHCTEMY BHMKOPHCTaHI DPIBHSHHS
Jlarpanxa 2-ro pogy. OTpumMaHa MaTeMaTUyHa MOJIENb BPaxOBY€E 1HEpIiiiHi
XapakTepUCTUKU (MOMEHTH 1HepIlii, TNpHUBEIEHI Macu), MpYXKHI Ta
neMripyBajgbHI XapaKTepUCTUKU KOHCTpYKIii. BpaxoByeTbcst ckiiagHuit
pyx BaHTaxXy B 000X miuomuHax. OTpuMaHa CHCTeMa JI03BOJISE
JOCIHIDKYBAaTH PyX €JIEMEHTIB KOHCTPYKIIl KpaHy 1 BCTAHOBHTH XapakTep
3MiHM JMHAMIYHAX HaBaHTa)KE€Hb B MPY>KHUX JAHKAaX MEXaHi3My MOBOPOTY 1
METaJIOKOHCTPYKIII1 KpaHy 3a Pi3HUX 3aKOHIB KEpyBaHHSI.

HanpsiMkoM mOAanbIIuX JOCTIKEHb MOXe OYTH BCTAHOBJICHHS
napaMeTpiB pealbHOTO KpaHy 1 MOPIBHAHHS OTPUMAaHMUX pe3yJIbTaTiB
pPO3paxyHKy 3 JaHUMH EKCIEpUMEHTY ab0 YHCEIbHOIO pO3PaXyHKY
METOJIOM KIHIIEBHX €JIEMEHTIB.

CnHcoxk BUKOPUCTAHUX JIKepeJ

1. Grigorov, O., Druzhynin, E., Anishchenko, G., Strizhak, M., &
Strizhak, V. (2018). Analysis of various approaches to modeling of
dynamics of lifting-transport vehicles. International Journal of
Engineering and Technology(UAE), 7(4).
https://doi.org/10.14419/ijet.v7i4.3.19553

2. Dogi I., Shpetim L. Rotational motion of tower crane — dynamic
analysis and regulation using schematic modeling. International
scientific journal "Mathematical modeling", 2018, Issue 1, P. 21-25.

3. Kun Li, Manlan Liu, Zuqing Yu, Peng Lan, Nianli Lu. Multibody
system dynamic analysis and payload swing control of tower crane.
Proceedings of the Institution of Mechanical Engineers, Part K: Journal
of Multi-body DynamicsVol. 236. Issue 3. 2022. Pp. 407-421.

4. Loveykin V. S., Pylypaka S. F., Kadikalo I. O. Dynamic analysis of the
turning mechanism of a jib crane. Scientific Bulletin of the National
University of Bioresources and Nature Management of Ukraine. Series:
Technology and energy of agricultural industry. Kyiv, 2017. Vol. 258.
P. 192-202.

5. Loveykin V. S., Chovnyuk Yu. V., Dikteruk M. G., Kadykalo I. O.
Conceptual foundations of dynamic analysis. Mining, construction,
road and reclamation. Kyiv, 2017. Vol. No. 90. P. 19-23.

6. Loveykin V. S., Chovnyuk Yu. V., Kadykalo I. O., Dikteruk M. G. The
use of solutions of "Cambridge problems" on the movement of chains
(A. Keli and G. Bukua) in the analysis of vibrations of hoisting ropes

101



ISSN 2311-0368 (Print) Hebezeuge und Fordermittel, Nel (68), 2023
ISSN 2409-1049 (Online)

10.

11.

12.

13.

14.

15.

16.

cranes when lifting cargo "with pick-up". Bulletin of the Sumy National
Agrarian University. Series: "Mechanization and automation of
production processes." Vol. 10/3 (31). 2016. P. 181-187.

Loveikin, V. S., Loveikin, Ju. V., Kadykalo, I. O. Analysis of Modes of
Motion of Rotation Mechanism of Jib Crane. TEKA. An International
Quarterly Journal on Motorization, Vehicle Operation, Energy
Efficiency and Mechanical Engineering. Lublin-Rzeszow, 2018. Vol.
18. No 1. P. 15-25.

Loveykin V. S., Romasevich Yu. O., Stekhno O. V. Mathematical
modeling of the dynamics of the movement of the mechanism for
changing the departure of the load of a tower crane. Scientific Bulletin
of the National University of Bioresources and Nature Management of
Ukraine. Series: agricultural machinery and energy. Kyiv. 2017. Issue
258. P. 359-3609.

Loveykin V.S., Romasevich Yu.O., Stechno O.V. Analysis of the
dynamics of changes in the departure of the load of the tower crane.
Scientific Bulletin of the National University of Bioresources and
Nature Management of Ukraine. Series: agricultural machinery and
energy. Kyiv, 2018. Issue 282. P. 74-87.

Fang Y., Wang P., Sun N., Zhang Y. Dynamics analysis and nonlinear
control of an offshore boom crane. IEEE Trans. Ind. Electron. 2014.
Vol. 61. Ne. 1. Pp. 414-427.

Podolyak O.S., Nazarkin O.A., Smolyakov S.L. Study of dynamic loads
of elements of the jib system of self-propelled cranes using a physical
model. Engineering. Collection of scientific works. Kharkiv. Ukrainian
Engineering and Pedagogical Academy (UIPA). 2014. Issue 14. P. 76-
80.

Dogi 1., Hamidi B., Shpetim L. Dynamic analysis and control of jib
crane in case of jib luffing motion using modelling and simulations.
IFAC-PapersOnLine Vol. 49-29. 2016. Pp. 163-168.

Cakan A., Umit O. Position regulation and sway control of a nonlinear
gantry crane system. International journal of scientific & technology
research. 2016 Vol. 5 (11). P. 121-124.

Arabasi S., Masoud Z. Simultaneous travel and hoist maneuver input
shaping control using frequency modulation. Hindawi Shock and
Vibration. 2016. Vol. 10 (3). P. 179-188.

O’Connor W., Habibi H. Gantry crane control of a double-pendulum,
distributed-mass load, using mechanical wave concepts. Mechanical
Sciences. 2013. Vol. 4. P. 251-261.

Perig A. V., Stadnik A. N., Kostikov A. A. Research into 2D dynamics
and control of small oscillations of a cross-beam during transportation
by two overhead cranes and all. Hindawi Shock and Vibration. 2017.
Vol. 12 (1). - P. 1-21.

102



[TintiomHO-TpancnopTHa TexHika, Nel (68), 2023 ISSN 2311-0368 (Print)

ISSN 2409-1049 (Online)

17. Perig A. V., Stadnik A. N., Deriglazov A. I. Spherical pendulum small

oscillations for slewing crane motion. Hindawi Shock and Vibration.
2014. Vol. 2. P. 24-31.

SYNTHESIS OF MULTIMASS MODEL OF TOWER CRANE
Valentyn Kovalenko, Oleg Kovalenko, Vsevolod Stryzhak, Sergii Iglin,
Mariana Stryzhak
National Technical University "Kharkiv Polytechnic Institute"

Abstract. A literature review was conducted, and it was established
that a large number of works were devoted to the issue of crane dynamics,
which in turn testifies to the relevance of studying this issue. The classic
model for studying turning mechanisms based on the "boom-load" system
on a flexible suspension does not fully reflect complex oscillatory processes
and does not take into account the dynamic characteristics of the drive. The
research is aimed at obtaining a multi-mass dynamic model of a tower
crane with a rotating tower, which allows considering the drive as a
separate mass. For this purpose, an analysis of the structure of a tower
crane with a rotating tower was carried out, its constituent elements were
determined, a calculation scheme was drawn up, where the drive of the
turning mechanism is taken into account as a separate mass, a system of
equations describing the movement of the considered mechanical system
was obtained with the help of Lagrange equations.

The main structural elements of the crane under study include: a
supporting rotary device, a tower, a jib and a multi-splash system of a
lifting mechanism with a suspended load. The drive and its dynamic
characteristics are taken into account as a separate element. The further
direction of research can be considered the verification of this model by
calculation according to the parameters of a real crane and the comparison
of the calculation results with the experimental data.
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