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B crarti posrnsiHyTO (hakTOpH, SIKI BIUIMBAIOTH HA AMHAMIYHI HABAHTAXXEHHS NMPHU PoOOTI
MeXaHi3My MAHOMY BaHTaKOMi JHOMHOTO KpaHa.

AKTyaJIbHICTh POOOTH MICTUTBHCS Y TOMY LIO, 03BOJISIE OTPUMATH PO3pOOKY HOBHUX METOIB
BU3HAYEHHS HaNpy>KeHO-1e(pOPMOBAHOTO CTAHy KaHATy, SIKHIl HAMOTY€ThCSl Ha KpaHOBUH OapadaH.
Harmpy:xeHo-negopMoBaHUil CTaH BU3HAYAETHCS PO3PAXYHKOBUMH Ta €KCIIEPHUMEHTAIBHIMH METO-
IaMH y BUTJBIAI PO3MONINY HANpysKeHb, AedopManiii 1 mepeMilieHb B KOHCTPYKIIi 1 € 6a30t0 1Jis
OLIHKH CTATMYHOI 1 TUHAMIYHOI MIITHOCTI 1 pecypCcy KOHCTPYKLIH Ha BCIX eTanax ixX )KHTTEBOTO LU~
KIIy.

B npoueci poboTH HaTATHEHHSI KaHATa MEPEAAETHCS Ha BC1 APOTUHKM a0 HaBITh MacMa Io-
pI3HOMY, ITPH LIBOMY HAIpPY KEHUI CTaH KaHATY YCKJIAAHIOETHCS B IEKiJIbKa pasiB.

OuiHKa HaTSATHEHHS KaHATy MPH HOro 3rMHAaHHI 1Mo IKiBy abo OapabaHy € JOCHUTBH BasKIIH-
BOIO, TOMY IO BOHA BH3HA4Ya€ HANpPY>KEHHUH CTAaH Ta JOBIOBIYHICTh HE TIIbKU KaHaTa, aje 1 OJoka
ta Gapabana.

KpiMm cTarnyHMX HaBaHTa)keHb HEOOX1HO BU3HAYATH 1 JUHAMIYHI (PAKTOPH, SIKI BUHHKAIOTh
MpY TepexXiTHUX TpoIecax poOoTH MexaHi3My migiomy. J{Jist po3poOKH METOIUKH PO3PAXYHKY 3Y-
CWJIb, SIKI BUHUKAIOTh B MIAHOMHOMY KaHATi 1 BIATIOBIAHO 1 B CTiHII OapabaHy HeOOX1THO MpoaHai-
3yBaTH BCl (DaKTOPH, AKI BIUTUBAIOTh HA BEJINYMHY CTATHYHHX 1 TUHAMIYHUX HABAHTAXKEHb.

IIuTanHsa BITMBY KaHaTHOTO OapabaHy Ha BEJIMYMHY AMHAMIYHHUX 3yCHIIb, SIKI BHHUKAIOTD B
KaHaTi Mpu poOOTI MEXaHi3My MiTHOMY, HE Ma€ KOHKPETHOT'O JTOCHIKEHHS, TOMY OTPHUMaHl B CTaT-
Tl [aHi SIBJISIFOTBLCS JOCUTH LIKABUMH 1 CBOCUACHUMU.

Kiwuosi croea: xpas, MexaHi3M MIHOMY, JTUHAMIYHI 3yCHILIS, MILHICTh, KOPCTKICTD, Ka-
HaTHUI OapabaH, KaHaT.

@uoposckan H H., Xypcenxo C.A. «BmusiHne xxectkocTu 6apadaHa Ha TMHAMHYECKYIO Ha-
IPy3Ky KaHaTay.

B cratpe paccMoTpensl (akTOpbl, KOTOPBIE BIUSIOT HA TMHAMUYECKHE HArpy3ku npu pado-
T€ MEXaHNU3Ma NOJBEMA IPY30MOABEMHOIO KpaHa.

AKTyaJlbHOCTh pabOoThI 3aKJIIOUAETCS] B TOM, YTO MO3BOJISIET MOJNYYUTh Pa3padOTKy HOBBIX
METO/OB ONpPeNEIeHNsT HAMPSKEHHO-1e(OPMUPOBAHHOTO COCTOSIHUSI KaHATA, KOTOPBI HaMaThIBae-
TCSl Ha KpaHOBBIN OapadaH. HanpsokeHHO-1ehOopMUpOBaHHOE COCTOSTHHE ONPENeNsieTCs] pacueTHbI-
MU U 3KCIIEPUMEHTAIbHBIMU METOJAMH B BHJE PacIpelesieH!s] HanpsDKeHu, aegopmaniii u nepe-
MEIIeHNH B KOHCTPYKLUUHU U €CTh 0a30H AJIs OLIEHKH CTATHYHOW M TUHAMHYECKON NMPOYHOCTH H pe-
CypCy KOHCTPYKLMHU Ha BCEX €Tarnax €€ >KU3HEHHOIO LIUKJIA.
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B mporiecce paGoThl HATsDKEHHE KaHATA MEPeNaeTCs Ha BCE MPOBOJIOYKU M JaKe TPSAH IO
pasHOMY, TIPU 3TOM HAMPSDKEHHOE COCTOSIHYME KaHATa YBEJTUYUBAETCS B HECKOJBKO Pas3.

OrueHka HaTsDKeHUsT KaHaTa Tpu ero usrubde Ha Onoke wim OapabaHe SIBJSETCS OYEHb BaXK-
HBIM, TIOTOMY YTO OHA OMpENessieT HAMPSKEHHOE COCTOSIHUE M OJTOBEYHOCTh HE TOJBKO KaHATa,
HO U Oyioka u OapabaHa.

Kpome crarnyeckux HampsiKeHUH HEOOXOIUMO OTPENEUTh U AUHAMUYeCKUEe (HaKTOPhI, KO-
TOpbI€ BOSHHMKAIOT MPU MEPEXOIHBIX MpoIecax paboThl MexaHu3Ma noabema. st paspaboTku Me-
TONUKU pacuera yCUJIHi, KOTOPble BO3HUKAIOT B MOJBEMHOM KaHATe€ M COOTBETCTBEHHO U B CTEHKE
Oapabana HEOOXOIUMO MPOAHATU3UPOBATH BCE (DAKTOPBI, KOTOPHIE BIMSIFOT Ha CTATHYECKHUE U JIH-
HAMHUYECKHE HATPY3KHU.

Bompocs! BausiHus kaHATHOrO OapabaHa Ha BETHYWHY TUHAMHUYECKHX YCHIIUM, BOSHHUKAIO-
MKUX B KaHare mpu paboTe MexaHH3Ma IMOAbeMa, HE UMEET KOHKPETHOTO HCCIENPBAHUS, MOTOMY
MOJIyYEHHBIE B CTAThe JAHHBIE SIBJISIIOTHCS IOCTATOYHO HHTEPECHBIMH U CBOEBPEMEHHBIMH.

Knrwueesie croea: kpaH, MexaHU3M MOIbEMA, TUHAMHYECKHE YCHIIUS, MPOYHOCTh, JKECT-
KOCTbh, KaHaTHBIN OapabaH, KaHaT.

Fidrovska N. , Hursenko S. «Influence of the drum rigidity on the dynamic strain of the
ropey.

The article considers factors which influence the dynamic strain while operating the mecha-
nism lifting the crane.

Topicality of the paper lies in the fact that is provides for the development of new methods
of calculating the strain deformed state of the rope which twists on the crane drum. The strain de-
formed state is defined with calculations and experimental methods in the form of strain distribu-
tion, deformation and transference in a construction and serves a basis for evaluating static and dy-
namic durability and resources of constructions at all stages of its life cycle.

In the work process, the rigidity of the rope is transmitted to all wires and even locks in dif-
ferent ways, during which time the strain state of the rope increases by several times.

Evaluation of the tension of the rope at its bend on the bloc or drum is very important be-
cause it defines the strain state and longevity of not only the rope but also the blocs and drum.

Apart from the static strain, it is also necessary to define dynamic factors which arise load-
ing while operating the lifting mechanism. For elaboration of the method of calculating efforts
which arise while lifting the rope and, accordingly, in the wall of drum, it is necessary to analyze all
factors which influence static and dynamic strain.

The issues of the influence of a rope drum on the level of dynamic strain which arises in the
rope loading while operating the mechanism have not been thoroughly researched yet; therefore, the
obtained facts covered in the article are interesting and topical.

Keywords: crane, lifting mechanism, dynamic strain, durability, rigidity, rope drum, rope.

Beryn
B migpyuHukax i JOBIAHUKAX MO BAHTAXKOMIAIHMAJIbHAM KpaHAM HABOISATHCS HAOJMKEHI
po3paxyHkH OapalaHiB, sIKi BUKOPHUCTOBYIOTCS B HABUAJIBbHIN 1 KOHCTPYKTOPChHKIH npakTuni. B Oa-

raTbOX BHUIIAAKaX BOHH ABJIAIOTHCA HGI[OCTaTHiMI/I.
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Henonikom criporieHoro pospaxyHky OapabaHy sIBJISIETbCS HEBH3HAYEHICTD B OIIHIIL 3a11aciB
MIIIHOCTI 1 MOKJIMBICTb OLBII TOBHOTO BUKOPUCTAaHHS MaTepiaiy. Kpim Toro, He BpaxoByroUi Mic-
LIeBl HANPY’KEHHs], sIKI BUHUKAIOTh B MICLSX YCTAHOBKH pedep KOPCTKOCTI, a TaKOX B MICIISIX
CHPSKEHHS CTIHKH 3 JIOOOBHHOIO, CIIPOLICHNH PO3PaxXyHOK HE 1a€ KPUTEPIIO IS 3a0e3MeUeHHsT Mi-
I[HOCTI B IIUX TOYKAX.

Pospaxynok OapabaHa 0a3yeThCsi Ha pilIEHHSX, SIKI OTPUMaHI JUIsi O€3KiHEUHOI TOBCTOCTIH-
HOI TPyOHM MOCTIHHOTO MEPETHHY, HABAHTAXXEHY MOCTIHHUM THCKOM. HaOnmkeHiCTh Takoro pospa-
XYHKY He MAJSrae CyMHIBY. Bike MaBHO 1€ CTasio SICHMM 1 BHUKJIMKAJIO MPOBENEHHs PALY HOCII-
IUK€Hb, aBTOPH SIKMX HaMarajucs YTOYHUTH PO3PAaXYHKOBY CXEMy, HABAHTA)KEHHS, SIKI AIIOTH HA
OapabaH mpy HAMOTYBaHHI KaHATy 1 y 3B’5I3Ky 3 LIMM PO3POOUTH PO3paxXyHKH Ha MIIHICTb 1 CTIH-
KicTb OapabaHy.

Orasia pimieHsb, SKi MAKOTH Micue

3HauHUI BKJIAJ y BUPIIIEHHS 3a/1a4i MPU BU3HAYEHHI HATIPYKeHb KaHATHOTO OapabaHa 3po-
6uB b.C. KoBanbcokuii [1,2].

BusHaueHHIO TUHAMIYHUX 3YCHIIb, SIKI BUHUKAIOTh MPH POOOTI MEXaHi3My MiIHOMa MPHUCBs-
yeni podotu B.C. Jloseiikina [3].JL.A. byaikosa [4] Ta iHIIMX BYCHUX.

IHocTanoBka npobaemu

Pospaxynok OapabaHa 0a3yeThCsi Ha pilIEHHSX, SIKI OTPUMaHI JUIsi O€3KIHEUHOI TOBCTOCTIH-
HOI TpyOH MOCTIHHOTO MEPETHHY, HABAHTAXXEHY MOCTIHHUM THCKOM. HaOnmkeHiCTh Takoro pospa-
XYHKY He MAJSrae CyMHIBY. Bike MaBHO 1€ CTasio sICHUM 1 BHUKJIMKAJIO TPOBENEHHs PALY AOCII-
IUK€Hb, aBTOPHU SIKMX HaMarajucs YTOYHUTH PO3PAaXYHKOBY CXEMy, HABAHTAKEHHS, SIKI AIIOTH HA
OapabaH mpy HAMOTYBaHHI KaHATy 1 y 3B’SI3Ky 3 LIMM PO3POOUTH PO3paxXyHKH Ha MIIHICTb 1 CTIH-
KicTb OapabaHy.

Merta - [OCTHIUKEHHS JOWHAMIYHUX HABAHTAXXEHb, SKI BIUIMBAIOTb HA HANPYKEHO-
neopMOBaHU cTaH KaHATHOTO OapadaHa.

BuknaaneHHs1 0CHOBHOI0 MaTepiay

JluHaMmidHI MOJEN BAHTAXOMIIHOMHHUX KpaHIB MPU MAHOMI BAHTaXy CKIANAIOThCA (HA
MPUKJIaJl MOCTOBUX KpPaHIB) !

MacH: MOCTa, Bi3Ka, YaCTHH MPHUBOJY IMiIHOMA BaHTaXa, SIKI 00EPTAIOThCS, BAHTAXKA,
JKOPCTKOCTI: MOCTA, BAHTAXKHUX KaHATIB.

B 110 cxemy He BXOAWTH KaHAaTHUI OapadaH, SIKUH MOCIIIOBHO PO3TALIIOBAHUI B JIAHII: Ba-
HTQ)KHUN KaHAT — KaHaTHUI OapabaH — eIeMEHTH MEeTaJIOKOHCTPYKIIII.

ITpusenenuil koediuieHT >xopcTkocTi 6apadaH ( C, ) — BaHTaxHUi kaHaT (C, ) BU3HAYAEMO 32

dbopmyoro:
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c- GG (1)
C,+C,

3posymisio, o npuitHatd C ~C, MOXXHA TUIBKU Ipu yMoBiC, > C,, TOOTO 100 He BKIIO-
YaTu B CXeMy KOe(]iIieHT JKOPCTKOCTI KaHATHOTo Oapabana Horo »KOPCTKICTh MOBUHHA OYTH 3HAYHO
(Ha 2-3 mopsiAKa) MePEeBUIIYBATH KOPCTKICTh BAHTAKHOT'O KaHATA.

Bu3HauMMO JKOPCTKICTh KAHATHOTO OapabaHa MpH yMOBI CKYITYEHHS! BCbOTO HABAHTAXKEHHS
BiJl HATSTHEHHS KaHaTa Ha OJHOMY 3aMKHYTOMY BHUTKY. BBajkaeMo, 10 HaBaHTa)KE€HHsI BiJl HATAT-

HEHHs KaHaTa S MPUBOIUTH 10 PIBHOMIPHO PO3MOALIEHOTO CTHCKYKOYOT0 3yCHIUIA 110 JIiHI{ KOHTaK-

Ty KaHaT — [UIiHAPUIHA OOOJIOHKA p :% .

B upomy BuUmangky nmporuH CTIHKH OOOJIOHKH:

2
W PR SRy )
" 2ES 2ES
ned -ToBIMWHA oOu4aiiku OapadaHa, £ — MOAyJIb IPYKHOCTI MaTepiana OapabaHa,

v - koe(imient IlyaccoHa,

2
Pl )
TN TR

JIs1 CTautl mpukiMaeMo v = 0,35, E = 2.10° MIla, Toai oTpumaemo
A p .35, D

1,29

N

XKopctkicTs cTinku Oapabana

S 2Es 2ESRS Es _3110°R
C, = - = =155~ =",
SRy ~ Ry  L29R NN
2ES
ner =X
5
[IpoBeneMo nmesiki paxXyHKH:
LR 20 20 50 50 100 100
S
R, M 0,25 0,25 0,25 0,25 0,25 0,25
C, (H/m) | 0,87410° | 1,74¢10° | 0,22:10° | 0,44410° | 0,78:10° | 1,56+10°
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ne Ek- Moflynb MPYXKHOCTi KaHaTa; ™ - njolja nepepisy BCiX FiNoK KaHaTa; |- JOBXMHa

KaHaTa (nigsica BaHTaxa).
[na kaHaTiB 3 opraHiyHUm ocepasam Exk=(7" 14) 104Mla;

fe K2=0,5 - Koe®iLieHT 3aNOBHEHHS METa/IOM Nepepi3y kKaHata (418 LWEeCTM MiNKOBUX KaHaTiB).
[MpoBenemMo po3paxyHKu

éK, MM 81 115 17,5 21,0
YK, MM 51,5 103,8 240,4 346,2
Cx 154104 3,11.104 7,21*104 1,03*105

Ak 6aunmo, CK= Eb.

[ns npoBeAeHHA MOPIBHAHHSA HaMK 6y NPoBefeHi po3paxyHKKM i NobyayBaHi  KpuBi an-
HaMiYHWX 3yCWNb, AKI BUHUKAKOTb MpY NiAAOMI BaHTaXy Baroko 8 T 3 ypaxyBaHHSIM XXOPCTKOCTI 6a-
pabaHa (puc. 1) i 6e3 ypaxyBaHHS XOPCTKOCTI 6apabaHa (puc. 2).

AK 6a4MMO, AMHaMIYHI 3ycunnsa nNpu ypaxyBaHHI XXOPCTKOCTI 6apabaHa NpPakTUYHO He 3Mi-
HIOKOTBCS.

Barot 8T 3 ypaxyBaHHAM XOPCTKOCTI bapabaHa
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Puc. 2. iInHaMiyHi 3ycunng, SKi BAHUKaKOTb Npy NigAOMI BaHTaxXy
Baroto 8T 6e3 ypaxyBaHHS XXOPCTKOCTI 6apabaHa

BucHoBKU

MpoBeaeHi AOCNIMKEHHS A0BOASTb, IO BHACNILOK TOro, L0 XOPCTKiCTb GapabaHa Ha AeKi-
NbKa MopaaKiB NepeBuLLYE YXXOPCTKICTb KaHaTiB, AUHACIYHI 3ycunns Ha GapabaHi He MaroTb CyTTe-
BOr0 3HAYEHHS.
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