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METOAUKA PO3IIOALTY HABAHTAKEHHA HA OCI
BAHTAKHOI'O TPAHCITIOPTHOI'O 3ACOBY

1 o . o o .
CyMCBKI/II/I HaIlllOHAJIbHUU arpapHrUU YHIBECPCUTCT

lNepesaxHa b6inbwicmb asmomobinbHUX dopie 8 YkpaiHi nobydosaHa bruszsko 50—60 pokie momy. [Jopoau
Masnu pospaxyHkosy 30amHiCmb MakcuMalbHO20 HasaHmaxeHHs1 5...6 MOHH Ha eicb, a 3azallbHa 8asa
mpaHcrnopmHozo 3acoby He nosuHHa byna nepesuwiysamu 24 MoHHU.

Po3rodin HagaHmMa)xeHHsI MiXk OCSIMU mpaHCcropmHozo 3acoby mae 008071i 8axuge 3HaqyeHHs. BidnogioHo
00 YuHHO20 3akoHoOascmea € 8i0roeiOHI HOpMU HagaHMaXKeHHsI Ha Oci mpaHcropmHux 3acobis. Hacamneped
HEepiBHOMIPHO HasaHMa)keHi oci MalWuHU rpu3800simb 00 MeXaHiYHUX MOWKOOXEHb mMa 3MEHWEHHSI pecypcy
pobomu asemomobins. Mo-Opyee, € HeecamueHuUl 8rue Ha OOPOXHE MOKpumms, ocobnueo 3a docmamHbOo
8UCOKOI memMriepamypu HaeKOUWHBL020 cepedosuya ma y MiCUssX IHMEHCUBHO20 2allbMy8aHHs MmpaH-
criopmHux 3acobis.

Memorw cmammi € 00CnidKeHHs] Hasi8HUX ma pPo3pOobrIeHHsT HOBOI MemOOUKU 8U3Ha4YeHHs po3noldiny
HasaHmMa)xeHHs1 Ha oci 0808iCHO20 MpPaHCIoOPMHO20 3acoby, SIKUli BUKOPUCMOB8YE npudirl.

Y cmammi npoaHanizogaHo hakmopu, SKi ennuearoms Ha po3rodifl HaBaHMaXeHHs Ha OCi 8aHMaXXHO20
asmomobinss ma po3pobneHo Memoduky, sika OOMOMOXe supilumuU ye numaxHs. [ns rnoninweHHs rnpouyecy
repeseseHHs1 ma PieHOMIPHO20 po3rodinly HaBaHMaXKEeHHS MiXK OCAMU mpaHCcropmHoao 3acoby Ha bazambox
ipmax sukopucmosytombcsi pi3He rpozpamHe 3abesrneydyeHHs, Wo 00380J159€ 3HaYHO CrPOCMUMU 8UPILLIEHHS
Ub020 NUMaHHsI.

1id yac sukopucmanHi npu4yerly Ha 2aky mpaHcropmHoeao 3acoby 8uHUKae cusa, Wo erniueae Ha po3nodin
HasaHMa)xeHHs Ha oci aemomobinss ma cymmego 000amKo8o HagaHmaxye 3adHto sicb. OmpumaHi 8 cmammi
OaHi ma 0OaHi 3 nnimepamypHux Oxepen w000 po3nodinly HaBaHMAaXXeHHS1 Ha OCi Moka3yrme makull po3nodin:
35 % Ha nepedHto gicb ma 65 % Ha 3adHto gichb. [1id Yac pyxy mpaHcrnopmHo20 3acoby 3 npu4yeriom 8 3asex-
Hocmi 8i0 eazsu npudyena 6 OuHaMiyi eaza Moxe O0ocsieamu po3nodiny MiX NepedHbo ma 3adHbOK 8iCCH
8i0rnoeioHo 20 ma 80%. 3anporoHogsaHa Memooduka 00380/5€ WEUOKO 8U3Ha4Yumu po3nodisl HagaHMa)KeHHs
Ha oci mpaHcrnopmHo20 3acoby ma exumu 3axo0ie 01151 payioHanbHO20 nepeo3nodiny.

KnroyoBi cnoBa: TpaHCnopHWUiA 3acib, po3noain HaBaHTaXXEHHS, MePeBE3EHHSA BaHTaXYy.

Beryn

Posmoninn HaBaHTaKEHHS HA OCi BAaHTXKHOTO aBTOMOOUTS Mae JOCUTh BaXKIMBE 3HAYCHHS, aJKE B
Mepury 4epry Ime Oesrneka Iij 4Jac pyxy TPaHCIOPTHOTO 3aco0y Ta 3MEHIICHHS PH3WKIB ITOJIOMOK
aBTOMOOINs [2]. Ae icHYIOTH i iHII (haKTOpH, Ha AKi HETaTMBHO BILIMBAE HEMPABUIBHO PO3IOMIIEHMI
BaHTaXX y Ky30Bi, a came: NCYyBaHHS JOPOKHHOTO MOKPUTTS Ta YHEMOXJIMBIICHHS MPOXOJKCHHS BaH-
TaXHHUX Bar. Y i poOOTI NPUIIICHO 3HAUHY yBary BUBYCHHIO [TUTaHHS PO3IMOALITY HaBaHTAXXEHHS Ha OCI
BaHTXXHOTO TPAHCIIOPTHOTO 3aCO0Y Ta 3HAWCHO MUISIXU X BUPIMICHHSI.

B VkpaiHni icHyrOTH BIAMOBiMHI JO3BOJIM 3 BHUKOPUCTAHHS aABTOMOOUTGHOI TEXHIKM 3 TIEBHUM
HaBaHTa)XCHHSIM Ha BiCh. 3 ypaxXyBaHHSM BHII€3a3HaYCHUX (aKTOpiB, YKPABTOAOpOM i Jlep:kaBToiHCIICK-
I[I€F0 BCTAHOBJICHE HABAHTAXKEHHS TaKe: HAa BCIX aBTOMOOUIBHHX JOpOrax 3aTBEPIKCHO MaKCHMalIbHE
HABAaHTAXKEHHS HAa OCi TPAHCIIOPHOTO 3ac00y: HA OJMHOYHY Bich — moHas 11 T, Ha 37[BOEHI OCi — IMOHA]
16 T, cTpoeHi oci — moHax 22 T ab6o dakTuuHO Macoro noHaxa 40 T (A7 KOHTEHHEpPOBO3iB HaBaHTA-
JKEHHS Ha OJMHOYHY Bich — moHaj 11 T, 3/1Bo€HI oci — moHaj 18 T, cTpoeHi oci — moHan 24 T abo
(akTHUHOIO Macoro MmoHaj 44 T, a Ha BCTAHOBICHHX YKPaBTOIOpPOM 1 JlepKaBTOIHCIEKINIEIO ISl HUX
MapuipyTax — HoHaj 46 T) Ha BCiX aBTOMOOUIbHHX goporax (puc. 1).

CyTTeBe 3HAUYCHHS PO3IMOJALT HAaBaHTAKEHHS Ma€ 1 Ha TOBHONPUBIAHI TPaHCOPTHI 3aco0H, ajke
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PIBHOMIpHUI pO3MOMIN 34iMHOT peKakilii Mix Moc-
TaMH TPAHCIIOPHOTO 3aco0y CYTTEBO BIUIMBAE Ha
MPOXiHICTh Ta KEPOBaHICTh TPAHCIIOPHOTO 3aco0y,
0COOJIMBO II€ Ma€ BaXKJIMBE 3HAYCHHS B 3MMOBHI
nepion gacy [3].

Ha croroasi i MOJIMNIICHHS SKOCTI IJIaHYyBaHHS
MPOLIECY 3aBaHTAKEHHS Ta PO3IMOILTY HArpy3KH Ha oci
TPAHCIOPHOTO Ha 0araThoX (ipMax BUKOPUCTOBYETHCS
BIITOBIZIHE MNpoOrpaMHe  3a0e3Me4yeHHs puc. 2

L . «Goodloading» [4]. Goodloading — mosbchka KoM-

y L —’_;,/ ’ . [aHIA-PO3pOOHHMK MPOrpaMHOrO 3a0e3NedeHHs JUIs

: . IIaHyBaHHA 3aBaHTA)KEHHA TPAHCIIOPHUX 3acOOiB.

AJle OCHOBHOIO 33/1a4€I0 IIbOTO MPOTrPaMHOro 3abe3-

MEYCHHS € TONIYK Ta MiI0ip ONTUMaIBLHOTO TpaHC-
MOPHOTO 3aCO0Y JIJIsl IEPEBE3CHHS IICBHOTO BAHTAXKY 3 MiHIMI3alli€l0 BUTpPAT.

Puc. 1. BaroBuii KOHTPOJIb TPAHCIIOPHHUX 3aC00IB

v

Harpysica wa acs L]

[T —

150 cm 2000 kg 3500 kg

Trlem i

ADDem 2000 kg 3500 kg

Puc. 2. Iurepdetic mporpamu Goodloading

Memorw cmammi € aHaNi3 HAasgBHUX Ta PO3POOKa BIIACHOI METOJIWKH, SKa JO3BOJIUTH OOYHCIUTH
HaBaHTa)XKEHHS Ha OCI Ta Mii0paTy ONTHUMAaIbHUAHN BapiaHT PO3MIIICHHS BAHTAXKY Y KYy30Bi aBTOMOOIJISI.

Pe3yabTaTn q0caiixkeHn

PosrnssHeMo cxemy aii peakiiiii TpyHTY Ha OCi TPaHCIIOPTHOTO 3ac00Y BiJl BiJINIOBITHUX HABAHTAXKEHD Y
CTaHi cTaTH4HOI piBHOBaru puc. 3. Cxema nmoOynoBaHa
JUTSL KJIACHYHOTO TPAHCTIOPTHOTO 3ac00y, KU Ma€ JBi
_ oci Ta MOXke OyTH SK MOHOIIPUBITHUM, TaK 1 IMOBHO-
C | HPUBIIHAM.
SN G o I"o3rn;1HeMo 1e MUTAHHA HA MPUKIA/] KIaCHYHOTO,
y, | ' oy BOBICHOTO BAaHTQ)XHOTO aBTOMOO1NA. OCKUIBKH Ha cXe-
N Mi TpaHCIIOPTHHH 3aci0 3HAXOAUTHCA y CTaHi CTATHYHOT
A l, Iy B piBHOBaru 34ilHi peakuii kojieca Ha TPYHT HE MOKa3aHi.
! B Toukax A 1 B BUHUKAIOTh PeaKilii IPyHTY Ha KOJIECO
Y; 1Y,. Touka C € uentpom Mac B skiil gie cuna G —
Puc. 3. Po3noziiyt HaBaHTAXKEHHS MK OCSMH BEPTHKAIbHA CHJIA BATH TPAHCIIOPTHOTO 3aC00Y.

BAHTAKHOO ABTOMOGA 3 yMOBH CTaTUYHOI PIBHOBATH y CTaHi HEPYXOMOCTI

aBTOMOOUIS 3HAXOIUMO BEPTHKAIIbHI CTATUYHI peakIlil Ha TepeIHIO 1 33]JHI0 OC1 TPaHCIIOPTHOTO 3ac00y

I |

VY craHi cTraTHYHOT pIBHOBAry peakiiii OCHOBU Ha OJ[HE KoJieco OyIyTh
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| |

Y,=G-L=mgL; 2
| |

Y,=GLt=m_g-L. 3

Jile M — eKcIuTyaTaliifHa Maca TpaHCIIOpTHOTro 3acody; g =9,81 M/ 2 — MIPUCKOPEHHS BUTBHOTO T iHHSL.
[lix yac BUKOpHCTaHHS aBTOMOOUIS 3 MPHUYENIOM Ha
raKy NpUYITHOTO TPUCTPOI0 BUHHMKae cuina Gy, ska
BIUIMBA€E Ha PO3MOALT HABAHTAXXKEHHS MK OCSIMH aBTO-

C ' MOO1JIS1 Ta 3HAYHO ITiABUIIIY€ HABAHTAKEHHS 3aJHBOT OCi.
, , G -, KoHTakTHi HanpyXeHHs MiX IPyHTOM 1 IIMHOIO I1e-
. 2 A f P
At 0, : 0, y penuboro koneca, konu Gy =Y; (puc. 4)
b vp 'P, 2 A 1/
| N ) Y.
1 { B
A . 2 N ! i\ GlzGLLll :28—1 (4)
s / rsinp;
Puc. 4. Po3mozii HaBaHTaKEHHSI MiJK OCSIMH BAHTa)KHOTO . Otpumana . BCJHNHA ,KOHTaKTHOFO .HaprX(eHHH
ABTOMOBII i1 Yac BUKOPHCTAHHSA PHUCTA MIX IPYHTOM 1 IIMHOIO 30Ira€Thecs 3 BUMIPSIHUMU 3Ha-
YEHHSIMH.

HanpysxeHHs i mmHaMu 3aaHix Kouic ()
Y,
Cuw2 =55 i g
2Brsinf,

()

Oy =

. a
ze sinf3 =—.
r

3 po3paxyHKy BHUIHO, III0 KOHTAKTHI HANPY>KCHHS Y CTaHi CTATUYHOI PIBHOBATH ITiJI TIEPEIHIMU KOJIC-
camu OUTBIN HIX i 3aJHIMH KOJIECAMU 3a BiJICYTHHOI'O BaHTaXy Yy Ky30Bi. lle moscHIOEThCS THM, 1110
0e3 3aBaHTXEHOTO Ky30Ba MEpeIHs YacTWHA Mae OUIbIly Bary Ta 3a3BHYail MEHINY IUISIMY KOHTAKTY
KOJIeca 3 TIOBEPXHEIO IPYHTY, OCKIJTLKHA HAMYACTIINE B KIIACHYHIA CXeMi BAHTXKHOTO JIBOBICHOTO aBTOMO-
Oiyist 3aTHS BICh Ma€ 37IBO€EHI (CIapeHi) KoJeca.

BusHaunMo HampyXeHHS B IPYHTI 3 ypaxyBaHHSIM TITOBOTO ONOPY, KWW MPEICTABICHUIN PiBHOMIMN-
Hoto P mim kyroMm o 1o moBepxHi IpyHTY. HopmanbHi peakiii Ha oiHE KOJIecO y LIbOMY BUMAKY TaKi:

Gl -P,(atga+b)

Y. ; 6
1 ol (6)
Gly+ Py, [(s+1)tga+b]
2= : (7)
2l
BinnoBigHi 3HaliIGHUM peakLisM Hallpy:KEHHsI B IPYHT] TaKi:
Y.
o=l 6)
2B rsinf,
Y.
. (9)

Oy =7———"—.
2B,r,sinp,

TakuMm YHHOM, BUKOPHCTOBYI0UH hopmynu (6)—(9) Ta Marouu MOKa3HUKU CHIIM HA TaKy MPUYIITHOTO
MPHUCTPOIO, JJII BAHTAXKHOTO TPAHCIIOPTHOTO 3aco0y 3 MPUYEIIOM MOXKHA BH3HAYATH TOKA3HUKU HAIpy-
’KEHb Ta PEaKIlii, IKi BAHUKAIOTH ITi]T KOJIECAMH.

BucHoBok

VY cTaTTi pO3TIIAHYTI MPUYMHHN HEMPaBUILHOTO HABAHTAKECHHS OCEH aBTOMOOLISA Ta CIocid TeopeTHd-
HOT'O BU3HAYCHHS HABaHTa)KEHHSI HA OC1 IBOBICHOTO TPAHCIIOPTHOTO 3aC00Yy.

HepiBHOMIpHO HaBaHTaXEHI OCi CHPHYMHSIOTH TOTIPIICHHS KEPOBAHOCTI TPAHCIIOPTHOTO 3aco0y.
HanmipHe nepeBaHTa)KeHHS OJHIET 3 Ocelf MOKe MPU3BECTH A0 IMOMIKO/KEHb paMU Ta XOAOBOi YaCTHHH
ABTOMOO1JIA, 1110 BUKJIMYE JTOJIATKOBI €KOHOMIYHI BUTPATH.

SIK MoKa3yloTh OTPUMaHi 3a JOTMOMOT0I0 CIeliali30BaHOro oOJaJHaHHS JaHi Ta JaHi 3 JiTepaTypHUX
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JOKEpEeIT PO3MOIi HaBaHTaKCHHS Ha OCi TBOBICHOTO BAaHTa)KHOTO TPAHCIIOPTHOTO 3ac00y cTaHOBUTH 35 %
Ha TIEpEeIHIO Bich Ta 65 % Ha 3agHI0 Bick. Ilix 9ac pyXy BaHTa)KHOTO IBOBICHOTO TPAHCIIOPTHOTO 3ac00y 3
MIPUYETIOM B 3aJICKHOCTI BiJf Baru mpuyena B JUHAMII Bara MOXE HaBiTh JOCATATA PO3MOALTY MIX TIe-
PEAHBOIO Ta 3aIHBOIO Biccro BiAmoBiaHO 20 Ta 80 %.

OtpumaHni pe3yapTaTdH OyayTh KOPHCHHMHE HacaMIlepes Uisl aBTOMOO1IeOy IiBHIX KOMITaHIM Ta ITiI-
PHUEMCTB aBTOMOOIITLHOTO TPAHCIIOPTY.
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Load Distribution Method on the Axle of a Truck Vehicle
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The vast majority of highways today was built about 50—60 years ago and had a design maximum load capacity
of 5...6 tons per axle, and the total weight of the vehicle should not exceed 24 tons.

Thus, the distribution of the load between the axles of the vehicle is quite important. In accordance with the norms of the
current legislation, there are appropriate norms for the load on the axles of vehicles. First of all, unevenly loaded car axles
lead to mechanical damage and a decrease in the car's service life. Secondly, there is a negative impact on the road sur-
face, especially when the ambient temperature is high enough and in places where vehicles brake intensively. In this article,
we analyzed the factors that affect the load distribution on the axles of a truck and developed a methodology that will help
solve this issue. To improve the process of transportation and equal distribution of the load between the axles of the vehicle
on the axle, many companies use different software, which greatly simplifies the solution to this issue.

The purpose of the article is to analyze the existing methods of influencing the load distribution on the axles of a two-
axle vehicle that uses a trailer.

When using a trailer, a force occurs on the hook of the vehicle, which in turn affects the distribution of the load on the ax-
les of the car and significantly adds additional load to the rear axle. The data obtained in the article and data from the analy-
sis of the literature on the distribution of the load on the axles show the following distribution: 35% on the front axle and 65%
on the rear axle. During the movement of a vehicle with a trailer, depending on the weight of the trailer in dynamics, the
weight can reach a distribution between the front and rear axles of 20 and 80%, respectively. The method developed and
presented in the article allows you to quickly determine the distribution of the load on the axles of the vehicle and take
measures for rational redistribution.

Keywords: vehicle, driver, load distribution, cargo transportation.
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