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JOCIIIKEHHSA MIHHOCTI POBOYOI'O OBJIAJHAHHSA MAJIOTABAPUTHOI'O
HABAHTAXKYBAYA

Kopanescohknii C. I'.Y, Binsakosua M. 0.2
XapkiBcbKkuii HaUiOHAIBLHIIT ABTOMOGLILHO-10POsKHIll yHiBEpcHTeT
Haniona/abHuil TPAHCIIOPTHMIA YHiBepcHTeT

Anomauin. Y cmammi Hasedeni pe3yrbmamu 00CAIONHCEHb MIYHOCTT poOOU020 0OIAOHAHHA MANO2A-
bapumHnoeo Haganmadcysaua Ha b6azi camoxionozo wiaci. Ilpoexkmyeanus cyyacuux 6yoieenbHux ma-
WUH nOmpedye CIMBOPEHHS PO3PAXYHKOBUX CXeM | BUKOPUCMAHHA CYYACHUX NPOSPAMHUX 3AC00i8, WO
odae 3mo2y 00CHOUmu NUMAHHA HABAHMANCEHH pobO4020 00AA0HAHHS OLIb OOKIAOHO MA OMpU-
mamu 00cmogipHi pe3yrbmamu. AHaniz mMicyb ekcniyamayii Mano2adapumuux HagaHmadxicy8aia cai-
ouumb nPo 4acmi UNAOKU NPOBEOeHHs BAHMAIICHUX POOIM y CIMUCHEHUX YMO8aX, nopsio i3 6ydisennb-
HUKAMU, Wo HAKIA0AE NiOGUEHT dUuMO2U 00 MiyHOCmi pobouo2o obraduanns. Ha ocnosi cmeoperux
PO3PAXYHKOBUX CXeM | CYUACHUX NPOSPAMHUX 3AC0018 OOCTIONCEHO HABAHMANCEHHS. pOOOY020 001aA0-
HAHH5, USHAYEHO CUU, WO Oif0Mb 3d YMOSU 3MIHU 8a2U 8AHMAMNCY, KoeiyicHma OUHAMIYHOCHI, Ge-
PMUKATLHO20 PO3MIDY nepepisy pykoami. Ananiz 3anexicHocmi Oilouux Hanpye 6i0 8acu aHmMaAdiCy ma
Koepiyienma OUHAMIMHOCME 0a8 3MO2Y 3aNPONOHYEAMU PEKOMEHOAYIT 000 PAYIOHATbHUX PENCUMIB
pobomu HABAHMAICYBAUA.

Knrouoei cnosa: miynicms, Hasanmasxicysay, poboue 00IAOHAHHSA, PYKOSAMb, CHPINd, PO3PAXYHKOBA

cxema, CUnU, HANPY2U, PEHCUMU POOOMU.

Beryn

3pocranHsi 00csTiB OyaiBENLHUX POOIT, IO
BUKOHYIOTBCS MIiJ] 4ac YIOPSAKYBaHHS TpUOY-
OUHKOBUX TEPUTOPIH, OUTAYMX MalJaHUYHKIB,
MIIIOX1THUX JAOPDKOK, MOTpeOye BUKOPUCTAHHS
HIMPOKOT HOMEHKJIATYpU MajorabapuTHUX Ma-
IIMH JUIS TPOBEACHHS 3EMIISIHHX 1 JIOPOXKHIX
po0iT, 30KpeMa HaBaHTa)XyBadiB.

OCHOBHMMY BHMOTaMH, 1[0 BIUCYBAIOTHCS 10
MayiorabapuTHUX HaBaHTAXKYBadiB, € HEBEJHKI
ra0apuTH, 10 Ja€ 3MOTY BUKOHYBAaTH pPOOOTH B
CTHCHEHHMX yMOBaX, J0Opa MaHEBpPEHICTh, HEBE-
JIMKa Bara, sika JIO3BOJISIE HAJaBaTH HE3HAYHOTO
TUCKY Ha MOBEPXHI, SIKOIO NIEPECyBAETHCSA TEXHi-
Ka, 3a0e3nevyeHHs] Oe3NeKH MPOBEACHHS BaHTa-
KHUX POOIT, ePEeKTUBHICTh Ta EKOHOMIYHICTb.

HaBeneHnM ymoBaM IMMOBHOKO MipOHO BiATO-
BiZjae pi3HOMaHiTHa OyniBeNbHA TEXHiKa, IO
arperaTyeThes 13 CaMOXiJJTHUMHU I1aci, ski 6arato
POKiB BUPOOJISIFOTBCS HA TIINPUEMCTBAX YKpai-
HU Ta IPaLIOI0Th B OpraHizalisx 3 6JaroycTporo
Ta BIOPSAKYBaHHS MiCBKOTO IPOCTOPY.

HezanepeuHoto mepeBaror caMOXiTHHX IIaci
nepea  3HAYHOK KUIBKICTIO KOPOTKOOa30BUX
HAaBaHTA)XyBauiB, IO TAKOX HIMPOKO BHUKOPHC-
TOBYIOTHCSI B KOMYHaJbHOMY TOCIIOApCTBi, €
OlnpIa CTIAKICTH 3aBISIKM BEIMKOI KOJICHOI
0a3u Ta MOXIJIMBOCTI 3aCTOCYBaHHS TOJATKOBUX
BHHOCHHUX OIIOPiB, YCTAHOBJICHUX HA MAIWHI, a
TaKOK HAsBHICTh CaMOPO3BaHTaXyBaJIbHOI IUIa-
T(hOpMH IS IEPEBE3CHHS BAHTAXIB.

PoboTa manorabapuTHUX HaBaHTa)KyBadiB Ha
0a3l caMOXigHMX IIaci B CTHCHEHHX YyMOBax,
nopsia i3 OyNiBeTbHUKAMH, SIKi BHKOHYIOTh MOH-
TaxHi poOOTH, MOTPedy€e MiIBUIIICHOT YBaru 0
3a0€e3[eYeHHs  MIIHOCTI  METAJIOKOHCTPYKIIii
MAaIlllMHA, TOMY THUTaHHS JOCITIDKCHHS HaBaH-
TaXEeHHS po00YOoro obOJaTHaHHS € aKTyalbHUM
3aBJIaHHSM.

Anani3 myosikanii

V poborax [1, 2] po3risHyTi 3araibHi IH-
TaHHS MPOEKTYBaHHS TiJIPaBIiYHOTO OOJIagHAH-
HSl HABaHTA)KyBadiB, BU3HAUEHHS PalliOHATBHUX
MapaMeTpiB MPUBO/IIB HABAHTAXKYBAUiB.

Hocnimkenns [3] npucBsiueHO GpopMyBaHHIO
Ta OI[IHIOBAHHIO 1HHOBAI[IMHMX TEXHIYHUX Pi-
IIICHb OJIHOKIBIIICBHMX CGKCKaBaTOPIB 13 TEIECKO-
NiYHUM poOounM OOJIaAHAHHAM, POOOUMH Hpo-
LIEC SAKUX CYTTEBO BIAPI3HIETHCS BiJl BAHTAXKHUX
pooir.

V npaugix [4, 5] po3risiaroThCs CUCTEMH aB-
TOMaTHYHOI'O KEPyBaHHA TiIpOMaHiyJsTOpa-
MU, 1100y10BaHO (PYHKIIIOHATIBHY MOJIETh aBTO-
MaTH30BaHOI CHUCTEMH KepyBaHH:, po3po0JIeHO
HOBHH YHIBepCaJIbHMH METOJ pO3B’S3aHHS 3a-
Jladi KiHeMaTHYHOTO KepyBaHHS TiJpOoMaHimy-
JSITOPOM, 30KpeMa M Ha UIMIIKOBOIO, IO Ja€
3MOTY BH3HAYUTH HAHOLIbLI palioHaJbHI 3aK0-
HU 3MiHU PUEAHAHNX KOOPAMHAT TiIPOMAaHIITy-
JATOpa 3 TOTIALY MIHIMyMYy €HEPreTHIHUX
BUTpAT Ha HOro pyx i 3a0e3mneuye mnepeMilleHHs
pobouoro oONaHAHHS 33 JOBUIEHOK TPAEKTO-
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pieto. Ajie po3risAl CUCTEMH «CTpila — PyKoO-
ATh — KiBII» HE JJa€ TIOBHOIO MipOI0 BUKOpPHUCTA-
TH 3700yTi pe3yabTaTH I JOCITIKEHHs] HaBa-
HTa)KyBadiB.

[TuranHs 30epekeHHS] eHEeproBUTpaT y BaH-
T@KHUX MaHIMyJIATOpax Ha TPAHCIIOPTHUX 3aCO-
6ax po3ristHyTO B poOoTi [6]. OxHak He Oyio
BU3HAUYEHO MII0YMX HABaHTaXXEHb Y METaNo-
KOHCTPYKIUi1 MallIHH.

V mpausx [7, 8] mpoBemeHO MOIEIIOBaHHS
pobodoro obiagHaHHS MaIorabapuTHOTO HaBa-
HTa)XyBada 3a JOIOMOTOI0 CYyYaCHUX MpOrpam-
HUX 3ac00iB 1 JOCHIKEHO TPaHCHOPTHUH pe-
JKUM KOPOTK00a30BOT0 HaBaHTa)KyBaya IIijl dac
nepeizay uepe3 oAMHOYHY mnepemkony. [Ipote
HE BUBYCHO JIIF0Ui 3yCHILISL.

V crarrax [9, 10] HaBemeHO MaTeMaTHUHE
MOJIEJTIOBaHHS MPOLECY TTOIOTAHHS OJUHUYHOI
NEepelKoAd  Ta  KOpeNsliss — pe3ylbTariB
KOMIT FOTEpPHOTO MOJICJIIOBAaHHS 3 €KCHEepPHMEH-
TAJILHUMH JIOCTIDKEHHSMHE TIPOLIECY TTOX0JaHHS
OJIMHUYHOT HEPiBHOCTI KOPOTKOOA30BUM HaBaH-
Ta)KyBaueM.

YcraHoBneHO, MmO PpiBHI  aJ€KBaTHOCTI
KOMIT'IOTEpPHOTO MOJICTIOBaHHS W MareMaTHy-
HUX Mojenel 3a kpurepieMm Ilipcona nepeOyBa-
I0Th y MEXax JJOIYCTUMHX.

VY poboti [11] po3rnsiHYyTI NHUTAaHHS CTBO-
peHHsl BipTyalnbHHUX Naboparopii, siKi ckiajaa-
I0TBCS 3 HEOOXiAHOI KUTBKOCTI KOMIT IOTEPHUX
Moneneit. Lle mae 3mory iMiTyBaTH OKpemi mpo-
[ECH, M0 BUHUKAIOTH MiJ] YaC BUKOHAHHS TEX-
HOJIOTTYHUX oreparii HaBaHTa)XyBaya.
Komm’toTepHa MoJienb HaBaHTa)KyBaya JOTIOMO-
rjla BUKOHATH KIHEMAaTH4HI JOCIIKEHHS po0o-
4oro oOJaJHaHHS, BWU3HAYUTH IIBUAKOCTI ¥
MPUCKOPEHHS IITOKIB TiAPOIMIIIH/IPIB yIIpaB-
JIIHHA 00JIaJHAHHSM.

3a 10moMOororo i€l MOAENi MOXHA BH3HAYa-
TH AMHAMIiYHI HaBaHTa)XEHHsS Ha XOJ0BOMY 00-
JalHaHHSA M Yac pyXy MalldHH 33/1aHOI0 Tpae-
KTOPIEIO Ta IMOI0JIAaHHS MEPEITKOI.

Mojiens 1a€ 3MOTy 3MiHIOBATH SIK MapaMeTpH
OTIOPHOI MOBEPXHi, TaK 1 JAeAKi mapaMeTpu camMmoi
MAaIllMHY, a caMme IIBUAKICTb PyXYy, IMOJOKEHHS
KiBIlIa, Macy MaTepiaiy, II0 TPaHCIOPTYEThCS, a
TaKOX JI03BOJISIE OCIIIKYBATH PEKUMU HaBaH-
Ta)XEHHS XOJOBOro oONafgHaHHS B pa3i Haizmy
Ha MEPELIKOAN TIIbKHA OJHUM i3 OOpTIB HaBaH-
TaxXyBaya, ab0 BHUBYATH MEPEPO3IOMAIT peaKIlii
i1 4ac MOBOPOTIB MAIIMHM, TOOTO aHANi3yBaTH
rapaMeTpH MOTIEPEUHOT CTIHKOCTI MAIlIMHH.

Tpeba 3a3HAYUTH, IO KOMIT FOTEPHA MOCITH
CTBOpEHA IJIsi KOPOTKOOA30BOI'0 HAaBaHTaXyBa-
ya, 00JaJHAHOTO KOBLIEM, ajlé HE MOXKe OyTH
3aCTOCOBAHA JUIs IHIIMX BUAIB MAIlIKH.

Meta Ta OCTAHOBKA 3aBJaHHA

Mertoro JoCHiKEHHsI € PO3pOoOJIeHHS HayKO-
BO OOIPYHTOBaHWX pPEKOMEHIAIl IIOJO0 3HU-
KEHHsI HaBaHTAKEHHS poOodoro oOIamHaAHHS
MayorabapuTHOrO HaBaHTa)KyBada Ha OCHOBI
CTBOPEHOI pO3paxyHKOBOI CXeMH, BHU3HAUCHHS
IIFOYMX CHJI Ta HAIPYT 1 pallioHATFHUX PEKUMIB
poOOTH HaBaHTaXXyBaya.

BuzHaueHHsI po3paxyHKOBHUX
HABAHTAXKeHb y By3JIaX
MeTAJIOKOHCTPYKIiI MAIINHA

Po3srisiHeMO pPO3paxyHKOBE IIONOXKEHHS, Y
SKOMY PYKOSTh po0OOdYOro oONaHAaHHS pO3Ta-
III0BaHa TOPU3OHTAIBHO, 1 Ha Hel Jlie MakcuMa-
JbHUI BaHTax (puc. 1, 2).
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Puc. 1. Cxema ropu30HTAIFHOTO PO3TaIIyBaHHS
pYKOSTI
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Puc. 2. Po3paxyHkoBa cxema pyKoOATi

3a po3paxyHKOBE HaBaHTAKCHHS P, mpuiima-
€MO MakCUMaJbHy Bary BaHTaXy 3 ypaxyBaH-
HSIM TUHAMIYHOTO KoeilieHTa.

P=k,-m-g, 1)

ne K — munamiunmii koedimient, k) =1,25; m —

Maca BaHTaxy, Kr.

Jis cTpimy po3paxyHKOBUM € TIOJOXKEHHS
HAHOUIBIIIOr0 MOMEHTY, IO BHUIHHA€E, TOOTO
TMTOJIO’KEHHS 32 YMOBH MaKCHMAaJIbHOTO BHIIBOTY
(puc. 3).

BusHaveHHs 1IeHTpa TSDKIHHS CTPLTH i pyKo-
ATi, a TaKOK MacH METaJIOKOHCTPYKII Oyio
MPOBEJICHO Ha KOMIT FOTEpHIN MOENi 3a JIomo-
moroto mporpamu Solid Works (puc. 4).
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Puc. 3. Cxema po3ranryBaHHs CTPijH Ha MaKCH-
MaJhbHOMY BHJIBOTI

Puc. 4. BusHaueHHs IEHTpa TSOKIHHA CTPLIH U
pYKOSITI

BusHaunMo HaBaHTa)KEHHS, IO JIOThH B IIa-
pHipax ctpinu. /s mporo meperaemMo 10 Crpo-
IIEHOT PO3PAaXyHKOBOI CXEMH CTPLIH.

BinkuHeMO pyKoOsITh, 3aMiHUBIIH 11 JiF0 Bij-
noBigHOO peakmicto R . Posrmsmemo okpemo
PYKOSATH JUIS BU3HAYCHHS IIbOTO HaBAHTAXKCHHS

(puc. 5).

I

Puc. 5. Cxema 1151 po3paxyHKy CTpiiau

Jlns Bu3HaueHns peakuii R poskmazemo Ha
JIeSIKI HEBIZIOMI peakinii R Al H A » AK IIOKa3aHO

Ha CXeMI.
3anuiemMo piBHIHHS PIBHOBArd CHCTEMHU

S F, =P-sin25°+G' -sin25°+ H, —
—N -cos57° )
ZMA:(2015-P+G' -832)-005250

> Mg =(2330- P +G'-1147)-cos25°

\ (2015- P+G' -832)-cos25°

_ €)
sin57°-315
(2330- P+G -1147)~c0525°
315
H,=N-cos57° —P-sin25° + ©)
+G' .sin25°

Peakiiist 3 00Ky CTpinau Ha pyKosTh OyJe JO-

PIBHIOBATH
R=yR3+H3- (6)

VYpaxoByrouH Te, Mo cuia Ail 3 00Ky CTpiju
Ha PYKOATh, Oyze piBHa MO MOIYJIO CHI il 3
00Ky PYKOSTI Ha CTpiNy, a peakiiii B mapHipax
T1IPOIMIIIHIpa TaKOXK OYAyTh PiBHI, 300pa3uMo
CXEeMy CHII, IO JiF0Th Ha cTpity (puc. 6).

Puc. 6. Cxema cuur, mo Iit0Th Ha CTPLTY

Ha puc. 7 300paxkeHa po3paxyHKOBa cxema
CTpiH sIK OaNKH, BCTAHOBIICHOT HA IIAPHIpax.
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Puc. 7. Po3paxyHkoBa cxema cTpiin

Pesynbratu po3paxyHKy 3yCHIIb, SKi HIFOTH Yy
pyKosTi 32 yMoBH Bard Bantaxky M = 4000 H ta
4500 H i xoedimieHTa TMHAMIYHOCTI X, IO JO-
piButoe 1, 1,1 ...1,5, HaBeneni Ha puc. 8.

PesynbTatn po3paxyHKIiB HaIPyXKeHb, IO
IIOTh y PYKOSTI, 3AJICKHO BiJl BHCOTH IIepeEpi3y,
300paxeHi Ha puc. 9.
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Puc. 8. 3anexHicTh 3ycunb y pyKosTi Bia Koe-
¢inieHTa JMHAMIYHOCTI
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Puc. 9. 3anexHicTh HanpyXeHb y PYKOATI Bif
BHCOTH TIEepepizy
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Puc. 10. 3anexHicTh HaNpy>XeHb BiJ 3yCUIb P
Ta KoedillieHTa JUHAMIYHOCTI K

BucnoBku

Ha ocHOBI po3poOieHnx po3paxyHKOBHX
CXEeM CTPUIM ¥ PYKOATI JOCIIHKEHO HaBaHTa-
JKEHHS poO0Y0TO 00JIaTHAHHS, IO TIPOBOIUIOCS
3a JIOIOMOTOI0 CTBOPEHOI NpOTrpamMH 3a yMOBHU
3MIHHMX 3Ha4YeHb Baru BanTaxy Big 4000 H mo
4500 H, xoeoiiieHTa AMHAMIYHOCTI, 110 OPiB-
HoBaB 1, 1,1 ...1,5, a Takox BHCOTH mepepizy
pykositi 3 0,14 10 0,16 M.

AHami3 pe3yabTaTiB JIOCTIKEHb T0Ka3aB,
o 30iIbIIeHHS KoedilieHTa AUHAMIYHOCTI JI0
3HaueHb 1,5 3a ymoBu Baru BaHTaxy 4500 H
MPU3BOAUTE IO 3OUTBIICHHS Jif0Y0i CHIIM IO
6840 H, ane nampyru B mboMy pasi 30epiraroThb-
Csl B MEXax JIOIMYCTHUMHUX.

[TinBUIIEHHS BaHTaXy, 3 SKUM MPAIO€ Ha-
BaHTaxyBay, 10 5000 H moTtpebye 30inbiieHHS
BHACOTH Tiepepizy pykosti mo 0,15 M mist toro,
mo0 Hampyru 3HAXOIWINCS B MeXKax JOITyCTH-
MUX.

AHai3 3a1eXHOCTI AiI0YNX HANpyT BiJ Baru
BaHTaXy ¥ KoeQilieHTa TMHAMIYHOCTI 1aB 3MO-
Ty 3alpoNOHYyBaTH PEKOMEHJalii 3 pamioHalb-
HUX PEKUMIB pOOOTH HaBaHTa)KyBaya, sIKi CKJia-
JAfOThCS 3 OOMEXKEHHS BEIWYMHH BaHTAXY
BenmuuHOoro 4500 H, a koedimienra quHAMITHO-
cti B Mexax 1,3-1,4 3a yMOBU BHCOTH Tiepepi3y
pyxosri 0,14 M Ta ToBmuHY cTinku 0,05 M.

Takox peKOMEHIY€EThCS MPAIIOBATH 0e3 pH-
BKIB, IJIABHO HAa HEBEJHMKHX HIBHIKOCTSX ITiJ-
oMy, y Mexax koedilieHTa IWHAMIYHOCTI IO
Benuuuny 1,3-1,4.

Po3pobmena Meroauka DOCITiHKEHHS ITPOITO-
HY€TBCS JJIsl BUKOPUCTAHHS MiJ] Yac eKCIUTyaTa-
1ii MamorabapuTHOrO HaBaHTa)KyBada B PI3HUX
pexuMax, a TaKoXX y IPOEKTYBaHHI PoOOYOTo
00JaIHaHHS HaBaHTAXYBayiB TOJIOHOTO Kiacy
Ta KOHCTPYKTUBHOTO BUKOHAHHS.

VY nopmanbmioMy MPOMOHYETHCS CTBOPEHHS
KOMIT'IOTEpHOI MOJIeJIi PYKOSTI Ta CTPIIU 3 Me-
TOI0 JIOCIHI/PKEHHS HAampyr, 10 BUHHUKAIOTH Y
METAIIOKOHCTPYKIIi poOoYoro oOiagHaHHS Ha
Cy4acHOMY DiBHi, BUSBIIEHHS MICI[b KOHIIEHTpA-
i1 HapyT 1 pO3pOOJICHHS MPONO3HUIIiH 3 1X ycy-
HEHHSL.

3aBIaHHsIM TOAANBIINX JIOCTIKEHb MOXHA
BBaXAaTH TMEPEBIPKY aJEKBATHOCTI CTBOPEHUX
PO3PaxyHKOBUX CXEM 1 PO3pPOOJICHOT KOMII t0-
TEPHOI MOJNENl Ta BHU3HAYEHHsS PO30iKHOCTEH
M)XK BHU3HAUYEHHSM HAaNpyT aHaTiTUYHUM CIIOCO-
0OM 1 MOJICITFOBAHHSM y KOMIT FOTEpHiid mporpa-
Mi.
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Studying the strength of a small-sized loader
working equipment

Abstract. Problem. The growth in the volume of
construction work carried out in the improvement of
adjacent territories, playgrounds, and pedestrian
paths requires the use of a wide range of small-sized
machines for earthwork and road construction, in-
cluding loaders. The main requirements for small-
sized loaders are small dimensions, which makes it
possible to perform work in cramped conditions,
good maneuverability, light weight, which allows for
low pressure on the surfaces on which the equipment
moves, ensuring the safety of loading operations,
efficiency and economy. These conditions are fully
met by a variety of construction equipment that is
combined with self-propelled chassis, which have
been manufactured for many years at Ukrainian
enterprises and used by organizations for the im-
provement and beautification of urban space. The
indisputable advantage of self-propelled chassis over
a large number of short wheelbase loaders, which
are also widely used in the public utilities sector, is
greater stability due to the large wheelbase and the
possibility of using additional outriggers installed on
the machine, as well as the availability of a self-
unloading platform for transporting goods. The op-
eration of small-sized forklifts based on self-
propelled chassis in cramped conditions, along with
builders performing installation work, requires in-
creased attention to ensuring the strength of the
machine's metal structure, so the issue of studying
the load of working equipment is an urgent task.
Goal. The aim of the study is to develop scientifically
based recommendations for reducing the load of
small-sized forklift equipment based on the created
design scheme, determining the acting forces and
stresses, and rational modes of operation of the fork-
lift. Methodology. The design position in which the
handle of the working equipment is located horizon-
tally and the maximum load acts on it is considered.
The design load is the maximum weight of the cargo,
taking into account the dynamic coefficient. The
calculated position for the boom is the position of the

greatest bending moment, i.e. the position at maxi-
mum reach. The center of gravity of the boom and
handle, as well as the weight of the metal structure,
were determined using a computer model. The loads
acting in the boom joints are determined using a
simplified, calculated, boom scheme, for which We
will discard the handle, replacing its action with the
corresponding reaction and consider the handle
separately to determine this load. Given that the
force of action from the boom on the handle will be
equal in modulo to the force of action from the han-
dle on the boom, and the reactions in the hydraulic
cylinder joints will also be equal, we will depict the
diagram of the forces acting on the boom. Results.
Based on the developed design schemes of the boom
and arm, we studied the loading of working equip-
ment, which was carried out using the created pro-
gram at variable values of the load weight from
4000N to 4500N, the coefficient of dynamism equal
to 1, 1.1...1.5, and the height of the arm section from
0.14 to 0.16 m. The analysis of the research results
showed that an increase in the coefficient of dyna-
mism to a value of 1.5 at a load weight of 4500N
leads to an increase in the acting force to 6840N, but
the stresses are within the permissible limits. In-
creasing the load with which the forklift operates to
5000N requires an increase in the height of the han-
dle section to 0.15m to ensure that the stresses are
within the permissible limits. The analysis of the
dependence of the acting stresses on the weight of the
load and the coefficient of dynamism made it possible
to propose recommendations for rational modes of
operation of the forklift, which consist of limiting the
load to 4500N and the coefficient of dynamism within
1.3-1.4 with a handle cross-sectional height of 0.14m
and a wall thickness of 0.05m. It is also proposed to
work without jerks, smoothly at low lifting speeds,
within the range of the coefficient of dynamism up to
1.3-1.4.Practical meaning. The developed research
methodology is proposed for use in the operation of a
small-sized forklift in various modes, as well as in the
design of working equipment for forklifts of a similar
class and design.

Key words: strength, forklift, working equipment,
handle, boom, design scheme, forces, voltages, oper-
ating modes.

Serhii Kovalevskyi PhD, Associate Professor
Department of building and road machines,

2407180 @ukr.net, tel. +38097-24-071-80.

Mykola Biliakovych, Ph.D., Professor, Department
of the engineering of transport construc-
tion machines, biliakovych.m@gmail.com,

tel. +38050502752.



../../../../AND/Статьи/biliakovych.m@gmail.com
mailto:v-suponev@ukr.net
../../../AND/Статьи/biliakovych.m@gmail.com

