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Haeeoeni pesynomamu ananizy memooux 8ubopy payioHaibHo20 3acoby mexaHizayii
YUKATYHOT Oii 8 3a1eHCHOCMI 8I0 OCHOBHUX MEXHIKO-eKCNIYAMAayiuHuX NOKA3HUKI8 GUKOHAHHS
pobim 3 eanmasicem Ha aBMompancnopmi. B 0ocniodxcenni 8useieHo, wo HaubiIbuull 6naus Ha
BAHMANCHICTb KO3108020 KPAHY 30ILCHIOIOMb 084 NOKA3HUKU — 00CcsA2 pobim i uacy yukiuy, 0
AKUX [ OYIU 8UHAYEHT 3aKOHU PO3NOOLTY BUNAOKOBUX GEIUYUH.

Knrwowuosi cnoea: kpan, sanmasicHicmo, agmomoOLIbHULL MPAHCNOPM, BAHMANCHI pOOOM.

Beryn. HaBanrtaxxyBanbHO-po3BaHTaxyBanbHI podotu (HPP) 3 TapHO-1ITYy4HHMME BaHTa-
xamu (TIIB) Ha aBTOTpaHCIIOPTI, JI€ 3aCTOCOBYIOTH ITEPEBAKHO 3aCO0M MEXaH13aIlil IIUKIIYHOI Mii,
B 06araTbOX BHUIIAJIKaX € HEIOCTaTHbO MPOJYKTUBHUMU Ta €(pEeKTMBHUMHU BHACIIIOK HEpalliOHAIb-
HOCTI X BUKOPHCTAHHSI JUIsl 33/IaHAX YMOB €KCIuTyaTalii. BHac/iiok 4oro BUTpaTH Ha BUKOHAHHS
HPP MoxyTh CKi1aiaTi Maii’ke TPETUHY 3arajJbHUX BUTPAT Ha JJOCTABKY BaHTa)Ky aBTOTPAHCIIOP-
ToM [1]. OTke nuTanHs BHOOPY pallioHaJIbHUX 3aC00IB MEXaHi3alil € aKTyaIbHUM SIK JUIsl aBTOT-
PaHCHOPTHUX MANIPUEMCTB, TaK 1 JJIs BIIACHHUKIB BAHTAXY, 3allIKaBICHUX Y 3HI)KEHHI CO01BapTOCTI
BaHTAXXHUX POOIT.

EdexTuBHICTh BUKOHAHHS BaHTXXHUX POOIT 3aJIeKUTh BiJ OpraHi3alliifHUX 3aXo/IiB,
OB’ SI3aHKX 3 BUOOPOM Ta 3aCTOCYBAHHSM 3ac00iB MexaHizaiii. ToMy nutaHHs BUOOpPY e(eKTHB-
Horo 3aco0y mexaHizailii HPP nanaetscst oco6muBa yBara. [Ipu yomy, epekTuBHICTS pobOTH 3ai1e-
KUThH BiJ] TEXHIYHUX XapaKTEPUCTUK HaBAHTAKyBAJIbHO-PO3BaHTaKyBalbHUX MamuH (HPM), Ta-
KUX SIK BAHTQKHICTh, BUCOTA MiHOMY, BUIIT CTPLIX, BAHTAKHUA MOMEHT, TPOJIT, IIBUAKICTb Ii-
IOMY 1 OIyCKaHHS BaHTaXxy, KoJisi, 6a3a Ta iH. Cepen Ha3BaHUX MapaMETPiB, SKUM HAIAETHCS
HalOIbIIIa yBara Mpy BU3HAYCHHI parioHanbHoro Bapianty HPM, € fioro BaHTaxHICTB, 1110 BU3HA-
YaeThCs SIK MaKCHMaJlbHA Maca BaHTaXYy, sIKy Moxke miHaTH HPM Ge3 nopymieHHs MilHOCTI Horo
KOHCTPYKIIii Ta BTpatu criifikocTi. [leski (axiBii y 3HaYeHHS BAHTAKHOCT1 BKIIFOYAIOTh Macy 3Hi-
MHHX BaHTa)KO3aXBaTHHUX Ta IHIMX MIPUCTPOBB, SIKI BAKOPHCTOBYIOThCA Juts iepeminienss TILB.

VY mxepenax HaAyKOBO-TEXHIYHOI iH(opMallii MMTaHHIO BUOOPY pallioHaIbHUX 3aC001B Me-
xanizauii Bukonanus HPP npuaineHo nocrarapo yBaru. Ilpruomy, BUOip IpYHTYETBCS Ha Pi3HUX
MOKa3HUKax oIiHku. Tak, Harpukian, batimes L. 1. mpu Bubopi Bapianty mexanizarii HPP nporo-
HYy€ BpaXOBYBaTH EKCIUTyaTalliiHI BUTPATH 1 KaiTATbHI BKJIQJACHHS, 3BEJICHI B TIOPIBHSIHHUN BUT
3 eKCIUTyaTalliliHIMU BUTpaTaMH 4yepe3 HOPMAaTUBHHUI Koe]ilieHT e(eKTHBHOCTI KammiTaTbHUX
BKJIaJieHb [2]. [Hmmm HaykoBieM, Jlerrepeum ['. M., 3anporioHOBaHO BU3HAYATH PAIliOHATLHUIA
BapiaHT MexaHnizaiii HPP depe3 TepMiH OKYITHOCTI KamiTaJbHUX BKJIAJICHb, III0 BU3HAYAETHCS PO3-
MOALIOM CYMH KalliTaJIbHUX BKJIA/ICHb, HEOOX1JHUX /171 BBEJICHHS y €KCIUTyaTallito 00’ €KTy HOBOT
TEXHIKH, Ha PIYHY €KOHOMIIO BiJ 3HIDKEHHS eKCIUTyaTallliiHUX BUTpaT BusiBieHa [3]. OxHak, naHa
METOJ/IMKA PO3TJIS/IAE BAPIaHT MEPEBE3CHHS CUTIKUX (HaBaJIbHUX ) BaHTaxXIB. [lamkoB A.K. mis Bu-
3HAUYEHHS palioHanbHOro BapianTy HPM 3ampomnonyBaB 3araqbHH METOIUYHUM MIAX1, 10 IPY-
HTY€EThCS HAa BU3HAYEHHI YHCTOTO IMCKOHTHOT'O I0XOAY 200 IHTErpaibHOTO e(heKTy, BU3HAYCHOMY
SK CyMa ITOTOYHUX €(EKTIB 3a BECb PO3PAXyHKOBUH HEPIOJI, 3BEACHHX JI0 TOYATKOBOIO POKY [4].
OnHak HaBECHI BUIIIE METOIMKU aBTOPIB B OCHOBHOMY 30CEpPE/IXKCHI Ha BIIMB HA BUOIP pallioHa-
npHOro HPM mapameTpiB poG0TH aBTOMOOLIHHOTO TPAHCIIOPTY, @ TOMY HE IIOBHOIO MIPOO T03BO-
JSIOTH BpaxyBaTH TEXHIUHI Ta TEXHOJIOTIYHI XapakTepucTuku podotn HPM npu Bubopi partiona-
JBHOTO 3aC00y MeXaHi3alli.
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[TutanHIO BU3HAYEHHS paIliOHATIBFHOI BaHTAXOMITHOMHOCTI 3ac00iB MexaHizamii HPP y
JpKepenax HayKOBO-TEXHIUHOI 1H(opMallii HaJaeTbcs Majlo yBaru. SIk npaBuiio, peKOMEeHay-
€TbCS OPIEHTYBATHCS HAa Macy BaHTaXy Ta BIJMOBIJHI YMOBH eKCIUTyaTallii (CTOCyeTbCs O11b-
IIOCTI CTPUTOBUIHUX KpaHiB, J¢ (aKTHYHA BAHTKHICTh BU3HAYAETHCS B MEXaX JIOBXKWHU
CTpUIM Ta BWIBOTY raka) [1,5-7]. BuOip MOHTaXHOro KpaHa JJisi CHOPYAKEHHs OyIiBenb Ta
CIIOPY/I PO3TIISIIAETHCS y POOOTI [§] 32 TAKMMH TEXHIYHUMU TTapaMeTPaMU, SIK MAaCH €JIEMEHTIB,
I110 MOHTYIOTh; MOHTa)XHE OCHAILIEHHS 1 BAHTA)K03aXBaTHI IPUCTPOI; TaOapUTH 1 IPOEKTHI MO-
JIO’)KEHHS €JIEMEHTIB Y MOBHO301pHIM Oy/IiBl.

[Ipote, 3amponoHoBaHi B 3a3HaYEHUX POOOTaX METOAMKH HE AI0Th JOCTaTHBOI 1HPOP-
Maillii CTOCOBHO 3aJieKHOCT1 BaHTa)KHOCTI HPM Bij OCHOBHUX TE€XHIKO-€KCIUTyaTaIlliHUX T10-
ka3HukiB (TEIT) HPM npu po6oTi B 3ajaHUX YMOBax €KCILTyaTarlii.

IMocranoBka mpoGaemMu. MeTo0 BUKOHAHHS JAHOTO JOCTIDKEHHS € BU3HAYCHHS
BIUTMBY OCHOBHMX TEII po00TH KO37I0BHX KpaHIB B 33JaHUX YMOBAaxX €KCIUTyaTalii Ha iX BaH-
T@XHICTh. J[7151 TOCSATHEHHS MOCTABJICHOI METH HEOOXIIHO OyJ0 BUPIIIMTH HACTYITHI 3aj1adi:
BctaHoBUTH nepenik TEIL, 1o 31iCHIOIOTh BIUIMB HAa BAaHTAXKHICTh KO3JIOBOTO KpaHy, pOBe-
CTH HATYPHI CIIOCTEPEKEHHS 3a pOOOTOI0 KpaHa, BU3HAYUTH 3aKOHU PO3IMOIIICHHS BUIAIKO-
BUX BEJINYMH BArOMUX MOKA3HUKIB Ta BA3HAUUTH 3aJI€KHICTh BaHTaXXHOCTI Bil ocHOBHUX TEIL.

Ha mincrasi nonepennix mocmimpkens [9] no ochoBaux TEI, 1110 3/11HCHIOIOTH BIIMB Ha
BAaHTAXHICTb KO3JIOBOTO KPaHy, BIAHOCATHCSA HACTYIHI MOKa3HUKU:

q=W, Ty, keom, kipu), 0]
ne W— HeoOXiaHUI 00CcAT BaHTaXKHUX POOIT 3a mepiof yacy, T, 1, — yac HUKIY poOOTH KO3J10-
BOT'0 KpaHy IpU HaBaHTaKEHH1 (PO3BaHTaXEHHI), C.; kg — KOEPIIIEHT BUKOPUCTOBYBAaHHS Ba-
HTaXOIIIHOMHOCTI KpaHa; kp,'- KOe(illieHT BUKOPHCTAHHS poOOYOro vacy.

B nocnipyxeHH1 NpuiHATO NPUITYIIEHHS, 1110 IPOAYKTUBHICTh MEXaHI3MY BUIIa 200 J10-
PIBHIOE 00CATY BaHTXKHUX POOIT 3a 1IEHTHYHUM [IEpios dacy.

Tako BCTaHOBJIEHO, IO OUIBII BArOMUMH € 4ac poOOUYOTO IMUKIY Ta o0car poOir, a
MEHIIl BIUIMBOBUMH — KOe(illiEHT BUKOpUCTAaHHS BaHTaxHOCTI HPM 1 koediuieHT BUKOpHC-
TaHHs poboyoro vacy [9].

PesyabTaTH gociimkeHHs. ExcrnepuMeHTanbHI JOCHIPKEHHS LIOJ0 BU3HAYEHHS
BBy ocHOBHUX TEIT Ha BaHTa)XHICTh KO3JIOBOTO KpaHy MPOBOAMIIKCS 3 BAKOPUCTAHHIM pe-
rpeciifHOro aHami3y, sKMUH CKJIaJa€eTbCs 3 BUSHAYCHHS 3arajlbHOTO BUIY PIBHSIHHS perpecii;
1no0Oy/10Bl CTAaTUCTUYHUX OILIIHOK HEBIJIOMMX MapaMeTpiB, 110 BXOJATh y PIBHSHHS perpecii, 1
MepeBiplli rinoTe3 Mpo BUJ perpecii Ta BUBHAYCHH] HAMO1IBII aeKBAaTHO].

[Ipu bomy HaiickiaHIIIOK MPoOIEMOI0 € BUOIp BUAY aHAIITUYHOTO BUpPa3y QyHKIIi
3aJISKHOCTI. 3Ba)Kal04M Ha Te, 10 OyAb-AKY (QYHKI[iI0 0araTh0X 3MIHHUX IIIISIXOM JIoTapudmy-
BaHHS a00 3aMiHM 3MIHHHUX MO>KHA 3BECTH JIO JIIHIHHOTO BUTJISALY, PIBHSHHS MHOKHHHOI pe-
rpecii Bupa3umo y JdiHiiHii ¢popmi [10]:

g=a,+a W+a, T, (2)

nea,, a,,a, — KOCPILIEHTH perpeciinoi Moemi.

Jl7ist OLIHKYM aJIeKBaTHOCT1 perpeciitHoi moneni OyB BUKOPUCTaHUM KpuTepiid Dimepa.
OTpumaHy MO/I€Th MOKHA BBa)KAaTH aJICKBATHOIO, TaK SIK PO3PaXyHKOBE 3HAUYEHHS KPUTEPIIO
®imepa OinpIe TAOIUYHOTO.

Ha nacrynnomy etari Oynu BUKOHAHI HATYpHI CIIOCTEPEKEHHS 32 pOOOTOI0 KpaHy KO-
37I0BOTO JIBOXKOHCOJBHOTO. [IpoBeseHuil po3paxyHOK HEOOXiTHOI KIJTBKOCTI CHOCTEPEkKEHb
BHSIBUB, IO IS BAHTAKHOCTI JIOCTAaTHBO 15 criocTepekeHb, A 4acy pododoro mukiry — 19
0ll., a U1t 00cAry poOiT — 64 o.

[Ipu 06poO11i 6a3u OTpUMaHUX JAHUX BCTAHOBJIECHO, IO JUJIS 4acy poOOYOro HUKIY Ta
o0cATy poOIT HE BIAXIISAETHCS HOPMAIBHUN 3aKOH po3noiny (puc. 1, 2).
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Puc. 2 —Ticrorpama po3noaiiy odcsiry podit K03/10BOro Kpana

s peanizoBaHoi ((paKTUYHOI) BAHTAXKHOCTI HE BIIXHIISETHCS PO3MOJILN 32 3aKOHOM
Beitbymna (puc. 3).

3a ornomMororo koedilieHTa Kopessiiii BU3HauUeHa BipOTiHICTb 3T0IU TEOPETUYHOTO 1
CTATUCTUYHOTO PO3MOALTY. Tak Ik HMOBIPHICTD y3TO/KEHOCTI O1tbine mpuitHaToi 0,05, MoXkHa
CTBEpKYBATH, 1110 CTATUCTUYHI JJaHI Pe3yJIbTaTiB CIOCTEPEKEHHS y3Tr0JKYIOThCS 13 3a3Haue-
HUMH BHIIE 3aKOHAMH PO3IIOIIJICHHS.

B sixocTi OCHOBHOTO IHCTPYMEHTY JUIsS BU3HAUEHHS KOe(illieHTIiB perpeciiiHux Moenei
pu 00pOOII Pe3yNIbTATIB EKCTIEPUMEHTATLHUX JOCIIKEHb BUKOPUCTAHO (PYHKITIT IMTaKeTy aHa-
nizy MS Excel (Data Analysis — Regression). Ha miacraBi Ou1b110oro 3Ha4eHHs KoedimieHTta
JeTepMIHaIli IS THIHHOT perpeciiiHoi Moieni 0y10 BU3HAUYCHO, 110 O1IbIIT aIeKBATHOIO € JIi-
HiliHa QYHKIIiS, 3T1AHO SIKOT 3aJIeKHICTh BAHTAXKHOCT1 KO3JIOBOTO KpaHy Bij 00csriB podotu (3)
Ta BiJI yacy UKy (4) HaCTyIHI:

¢=0,2127+0,0442-W, 3)
§=6,259-0,0197-T,. (4)

KiIBKICTh CHOCTEPEKEHb, O11.
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Puc. 3 — Ticrorpama po3moaily BaHTa:KHOCTi K03710BOT0 KpaHa

I'padix 3amexkHOCTI BaHTAXKOIITHOMHOCTI Bifl 00CATIB pOOOTH KpaHa HAaBEICHUH Ha
puc. 4, a rpadik 3aJeKHOCTI BAHTAXKOMIAHOMHOCTI BiJl Yacy LIMKITy KpaHa HaBeIeHU Ha puc. 5.
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Puc. 4 — I'padik 3as1e:xHocTi BaHTaxKO0NiHOMHOCTI Bijt 00csIriB po6oTn KpaHa

55

50 o

=
t}: 45 K'*.\_ 0

X
140 150 180 170 180 180 200

e ®

Puc. 5 — I'padik 3a1e:xHOCTI BAHTAKOMIAIOMHOCTI Yacy HHKIY

PiBHSIHHSI 32JI€)KHOCT1 BaHTaKOITI IHOMHOCTI KpaHa BiJl OCHOBHHX TEXHIYHO-EKCILUTyaTa-
[IHHUX MOKAa3HHUKIB HOTO pOOOTH HACTYIHE:

g =-3,324591 +0,049138 - W +0,0186 - T, . (5)

TakyuM YMHOM, OTpHUMaHa 3aJIekKHICTh BiJoOpakae JIHIMHUI XapakTep 3aJeKHOCTI Ba-
HTa)KHOCTI BiJl BU3HAYEHUX [TOKA3HUKIB 1 CTYIIHb iX BIUIMBY Ha BAHTa)KHICTb.

BucnoBku. TakuMm 4MHOM, MPOBEJIEHI JTOCII)KEHHSI BIUTUBY OCHOBHUX TEXHIYHO-EKC-
IUTyaTalifHUX MOKAa3HUKIB OLIIHKK POOOTH KpaHa Ha HOTo BaHTaXKOIIJHOMHICTh [TOKAa3aJl, 110
OUIBILI BarOMUMHU € 4ac poOOYOro MUKIY Ta 00cAT poOiT, a MEHIII BATOMUMH — KOE(ILIEHT BU-
KOPUCTaHHS BaHTA)KHOCTI KpaHa 1 Koe(ilieHT BUKOPUCTaHHS poO0YOro yacy.

B xo1 BuKOHaHHS TOCTIIKEHHS OyJIM BCTAHOBJIEH1 3aKOHH PO3IMOAUICHHS BUTIAJIKOBUX
BEJIMYMH /IS 4acy poOOoYoro HUKIY 1 00cATy poOiT He BIIXUIISETHCS HOPMAJIbHUI 3aKOH pO3-
MOJILTY, @ JIIsl BAHTaXKHOCT1 — 3aKoH BeliOymia.

OTtpumaHa 3a1eXKHICTh BaHTAXXHOCT1 KpaHa BiJl 00cAriB poOOTH 1 yacy poOo4yoro UKy
HOCHTD JITHIHHUHN XapakTep 1 Moke OyTH BUKOPHUCTaHa y MOAAIBIIOMY IIPY BU3HAUEHHI parfio-
HaJIbHOI BaHT)XHOCTI 3ac001B MexaHizauii HPP s 3aganux ymoB ekcrutyararii.

BrnpoBajiskeHHST 3alIpOIIOHOBAHOIO MIAXOAY J03BOJIMIIO 3HU3UTU COOIBApTICTH BHKO-
HaHHs BaHTa)XHUX POOIT B ceperHboMy Ha 2,5%.
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Summary

Severin O., Shulika O. Determination of the dependence of load capacity of the gantry
crane on the main performance indicators on motor transport

In this paper, we propose the analysis of methods for determination of rational cyclical
mechanization depending on the technical and operational parameters of loading and unload-
ing on the motor transport. The greatest influence on the load carrying capacity of a crane by
two indicators - the volume of work and the cycle time has been carried out. The distribution
laws and characteristics of technical and operational parameters have been grounded.: the nor-
mal distribution law is not rejected for the time of the work cycle and the work volume, the
Weibull law is not rejected for the load capacity.

The obtained dependence of the crane's load capacity on the work value and the working
cycle time is linear and can be used later in determining the rational load-carrying capacity of
the mechanization of cargo operations for the specified operating conditions.

Implementation of the proposed approach allowed reducing the cost of carrying out
cargo operations by an average of 2.5%.

Keywords: crane, load capacity, motor transport, efficiency, parameters of loading and
unloading.
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