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IIpoanaiizoeano cman puHKy asmoMOOLTbHUX NEPeGEeseHs Md CIMPYKmMypH Hepeecis-
HUKIB, e 010 MOMCTUSICHTL OYIHUMI HeOOXTOHT hapavempi mpAaHcnopmHoco 3acody. byio
BCMANOBACHO, U0 30 OCMANNT POKU OI51 KOMEPYIHIUX HOMPED, 3MENUNBCS CePeoiibo00do6
npoOBiz Ma 3MENUAACH 8a2a 8ANMAXCY 0151 nepesesens. Omoice, ONMUMIZAYI MPANCHOPMIIUX
8UMPAIM NOMPEOYE KOPE2YBAHHA ABMOMOOIIA 6 OIK 3MEHUEHHA BAHMANCONIONOMHOCMI A NO-
KPaugeHHa  YHIGepCAa:1bHOCMI. 3aKOpOOHHNI JOCBIO0 NOKA3A68 NEPCHEKMUBHICMb  0OPAHO0
HANPAMY O3 GOOCKOHATCHHA MECXHIKIL.

Ha onmunizayito 6UKOpUCMAnHA XAPAKMEPUCMUK MPAHCHOPMHOZO 3aC00y (00 '€ K-
306a, BAIMANCONIONOMIICIING) | OPICIIMOBANO CIMGOPeNIIst A6MONO3OA 1a 0Q3i MAIOMONIAIC-
11020 6aNMANCHO20 A6MOM001a «1 azersy.

Vuisepeaiwnuit cioesnuit mazay va d6asi asmoxooia "'aszes ", wo npononyemoes, €
oazoeum waci 1'A3-3302, na axomy 3umoumosauuit cioebno-3uinnuit npucmpit. Bin wvoxce
HpAaWIosam 3 HAMIGHPUYEHAaM 0Y0b-AK020 NPUSHAYEHHH. GAHMANCHA NAAMPOpMA, HpOMmMo-
eapuuit 1 izomepyiuniit hypeon, pedhpuincepamop, e6aKyamop 1eero6020 asmompancnopmy,
HPUYin O nepese3ena konet i m. 0.

Haseoena maxose koncmpykyis 00no3axeamnoco cloeislno-34inioe0 npucmpolo, o
HPOROHYEMBCSH G0 GCMAHOBACHHS HA PO3POOIIOBAHITT MA2AY.

Kiouosi crosa: asmonoiso, asmomodiias, CiOeabHO-34INTHUTE APUCMPITL, MAHCGPEHICHTD
asmomooiis.

Beryn. 3a poku nepexoay HaIol iepKaBu A0 PUHKOBOI €KOHOMIKH BIIOYJIHUCS 1CTOTHI
3MIHH B CTPYKTYpPi [EPEBI3HHKIB. 3aMICTb HOEKIJIbKOX [OECATKIB BEJIMKHX TPAHCIIOPTHHX
MIATPHEMCTB 3’ IBUJIMCSI TUCSTY1 BJIACHUKIB IHAUBIAYaJbHUX KOMEPLIHHUX aBTOMOOUIIB. Y LHX
ymoBax 3 1990 poky, no nawum MiHicTepcTBa TPAHCMOPTY, 3HU3WINCH CePeHbOAOOOBUI
npoOir (3 132 no 73 km) 1 cepeans Maca nepese3eHoro santaxy (3 8,88 no 5,3 1), npu usomy
3arajibHe YUCJIO aBTOMOOLJTIB BUPOC/IO HE3HAYHO — B OCHOBHOMY 3@ PaXyHOK 3ac0o0iB Masoi (10
1,5 1) 1 Benukoi (moHax 8 T) BaHTakOMIAHOMHOCTI, OCHOBHI NIEPEBE3EHHS, SIK | paHIille, BUKO-
HYIOTBCSI BEJIMKOBAHTA)KHUMH aBTOMOOIUSIMH, X04a CePeNHs Maca BAHTAXY, MEPEBE3CHOro 3a
peiic, pisko Bnaa [1].

Orasa ocTaHHIX JKepe AocaimpKkensb i mydaikauii. CigeapHi aBTOMOI3AH MAOTD Me-
pesaru nepea MPU4INHAMM, TOMY IO MPU Till XK€ BAHTAXKOMIAHOMHOCTI MalOTh MEHLIY JOB-
KMHY, MeHLIe MiJAalThCd BHISHHIO, KOHCTPYKTHBHO Olibll NpPOCTI M MAalOTh MEHLUMii
Koe(iLieHT MeTanoeMHOCTI. KpiM TOro, BUKOPHUCTaHHS CIENBHUX aBTOMOI3MIB JO3BOJISIE
MiABUIIUTH KOE(PilIEHT MpoOIry, CKOPOTUTHU MPOCTOL MiJl HABAHTAKCHHAM | PO3BAHTAXKEHHAM
3a paXyHOK eKcIuTyarauii Horo 13 apoMa ado Ouiblue HaIiBIPHUUEIaMH i caMe TOJIOBHE — PO3-
LIHPIOE MOMJIMBOCTI creniamizauii apronoisais. HoMiHaabHA BaHTAXKOMIHOMHICTE MPHHII-
HOTO aBTOMOI3/1a BULIE, HI’K AHANIOMYHOro ClAeJIbHOrO asronoizaa, Ha 10...15 %, aBToMO011b-
TAra4y € CaMOCTI HHOK TPAHCTIOPTHO oanHNLElO [2, 3].

Ileli HampssMOK B aBTOMOOUIBHIH NPOMHCIOBOCTI ChOTOMHI PO3BHUBAETLCS NyXKE
Oypxauso [2, 3]. locuTh ckasaTy, o B CBpOMi 3a OCTaHHI IT'ATh POKIB YUCIO aBTOMOOLIIB
JAHOTO KJIACy 3pociio Ha 53% 1 mpoaoB:kye 301abiyBaTHcs. CIOCTEpIracThCs 3POCTaHHS 1 B
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1HIITNX YaCTUHAX CBITY, aJie MeHIuMH TeMnamu [4]. Hanpuknaa, Biiomo, o B IliBHiuHI# AMe-
puLi BUPOOHULTBO MAJOTOHHAKHHUX TATa4iB 30UIb1IMI0CI Ha 7% [S]. Taka pi3HHLS IETKO 3'51-
COBHA — 3@ OKEAHOM BUPOOHMUTBO MOAIOHMX ABTOMOI3AIB y MAaCOBOMY MOPSAKY MOYANOCH
Olnblue MiBCTONTTA Has3axA, a B €BpONi BIAHOCHO HEAABHO, XO4a came TyT 3 sABUANUCS neplui
TAra4i Majoi BAaHTAKOMI THOMHOCTI [6-8].

ManoTOHHa)KHUKH, $K NOPaBUJIO, 3aCTOCOBYIOTh I TEPEBE3CHHS JIETKHUX, ale
00’ eMHHX BaHTaXiB. AMEPUKaHLI, HAPHKJIAL, IO MPALIOIOTE Y ClIBCBKOMY FOCIIONAPCTBI, M1e-
PeBO3SITh HA HAMIBIPUYENAX 3 MKArnoM OPHKETOBaHe CIHO, COJNIOMY i T.A. BHABIAETHCA, Le B
DaraTo pasiB BUIAHILLE, HI)XK BUKOPUCTOBYBATH OlbLu1 BaHTaxiBky. Halimani ce30HHI nepesi3-
HUKH KOIUTYIOTS e fopoxue. [TpocTiiue B3ATH A8 UbOro BAACHUH MIKar, 11O JIErKO NepeTBO-
PIOETHCS B JIETKY BAHTAXIBKY.

Jlnst mouaTtky xoua O npubnusHo crpodyemo knacudikysBaTH Taki aBTOMOO1I 1MO3a 3a-
JIESKHICTIO BiA 1XHBOI BaHTaskomigiiomHocTi. Yomy? Bignosias npocrta. Hampuknazn, no aBro-
Mobuts Volkswagen Taro BaHTaKODIAHOMHICTIO 995 Kr MO)KHA MPUYENNUTH BEIMYE3IHHI
HamBnpu4in noeHow Macor 50 000 kr. TIpu HbOMY HaBAHTAXKEHHS Ha CIAJIO TAra4ya ckjaane
BCLOrO | Kr, TOMY 110 OCI HaMIBNPH4ena po3TalOBaHI TOUHO MOCEPENHI.

Curyanis cmilHa, aje uiikoMm Moskinsa. Ilpasna, y TakoMy BUNAAKy BeAyva JIaHka i,
MPUPOIHO, BECH aBTOMOI3 OyAYTh 30BCIM HekepoBaHuMiu [9, 10]. V aBTomodins i HanmiBnpH-
qerna € KijbKa napamMerpiB, siKi MOBHHHI MIOBHICTIO BIATIOBIAATH OOWH OJHOMY Ta KOHCTPYKLIL
aBTOMOOLIS, TOMy HaBaHTA)KEHHS Ha CIIJIO He MOBHHHO MEePEBUILYBATH BAHTAKOMI JIHOMHOCTI
asTomoOins [11, 12].

BuaijieHns HeBMpilmeHUX paHilie YACTHH 3araabHoi npodaevu. Ha ontumizauiio
BHUKOPHCTaHHS XapaKTEePUCTHUK TPAHCIIOPTHOTO 3aco0y (00’ €M Ky30Ba, BAHTAKOMI IHOMHICTD) 1
OpIEHTOBAHO CTBOPCHHsI ABTOIMOI3/1a Ha 0a3i MaJlOTOHHAKHOTO BaHTAXKHOTO aBTOMOO11s «I a-
3€JTbY.

OcHoBHuii MaTepian i pesyabraTn. Y HiBepcanbHUIi claenbHuit Tsrad Ha 6a3i aBTOMO-
oina «I"asenb» (puc. 1), 1wo npononyeThbes, € 6aszouM waci 'A3-3302, Ha axoMy 3MOHTOBaHHI
CLAENbHO-34INMHUI NpUCTplil. BIH Moe mpauroBaTy 3 HaniBOpUYenamMu OyAb-AKOTO MpH3Ha-
YeHHs| BaHTa)KHA ruiatdopma, NpOMTOBAPHHIL 1 130TepMidHMid Gypronu, pedprxieparop, eBa-
KyaTop JIETKOBOTO aBTOTPAHCIIOPTY, MPUYIIT AJISI IEPEBE3CHHS KOHEH 1 T. 1.

JlOCUTb NEPCNEeKTHBHUM € TAKOX 3aCTOCYBaHHA 3aNpONOHOBAHOIO aBTONOI3AA IS Ma-
aux ¢pepmepcbkux manpuemcts. OanH aBTOMOOUIL-TSAray A03BOMSE, B 3AJIEXKHOCTI Bl BUAY
HaMiBIpUUYeny (€MHICTh, TCHTOBAHUI MPHUYIM, BIAKPUTa MiatdopMa), BAKOHYBATH Pi3HI 3a/a4i
MO MEPEBE3CHHIO.

3anponoHOBaHHil HaMiBIPUYIN — Lie MeTaJIeBa 3BapeHa miatdopma 3 BIOKUAHHMH 3a/1-
HIM 1 O1YHUM OOPTaMH, KOMILUIEKTYETBHCS IyTaMi i TEeHTOM, BHCOTa 3 TeHTOM A0 1750 mm. Ba-
HTaKOMmgiHoMHICTh HamiBnpuuena 5000 kr, cniopsmkeHa maca 1050 kr. [ToBHa Maca aBTOMOI-
3aa 7300 kr.

ABTOMNOI3/1 NPU3HAYEHUIT IS IEPEBE3EHHS JOBrOMIPHUX BaHTaxiB (10 5,7 M) ocOmexe-
HOl Baru (10 5,0 T) B yMOBaxX aaMiHICTPAaTHBHO-TEPUTOPIABHUX OOMEKEHb, HAKJIAACHUX Ha
BHUKOPHCTAaHHS BETUKOBAHTAKHOTO TPAHCIIOPTY 3 MOPIBHAHOKO TOBKUHOK BAHTAKHOI MIaTdo-
pmu (3abe3neverHs OyaiBHHLTBA i MOCTA4aHHs OpPTraHi3aUiil y UEHTPaJbHIN YaCTHHI MICTa),
HeBEeJIMKHX MapTiii OyaMarepianiB (JOWKH, TPYOH, apMaTypH, YTEIUIFOBAY 1 T.I1.), JOMALIHIX 1
o(hicHux medniB y 310paHOMY BHAl a00 HECTAHAAPTHUX PO3MIPax, MPOCTOPOBUX KOHCTPYKLIH
NPOMUCIOBOrO ado AEKOPATHBHOTO MPU3HAYEHHS 3 JIEFKUX CIUIABIB, MJACTHKY abo nepesa.
IIpu upOMy Ba>XJIMBY pOJib MOBHHHA BiJIirpaBaTH HeBeNUKa (10 980 MM) HaBaHTaKyBaJibHA BH-
COTa HamiBIpHUYEHa.

CigenpbHO-34IITHI IPHCTPOI CKIAAAIOTHCA 13 PO3HIMHO-34ITHOTO MEXaHI3MY, MEXaHI3MY,
mo 3abe3mnedye rHyYKICTh aBTOMNOI3Oa; 1 meraneii kpiruieHHs. OCHOBHOKW KiacH(iKaLiitHOO
O3HAKOK CIAENBHO-34INHUX NPUCTPOIB € KOHCTPYKLIS OCHOBHOI CHOAYYE€HOI nmapu. 3a L€
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O3HAKOK PO3PI3HSAIOTHCS IIKBOPHEBI NMPUCTPOI i ponukoBi. [IIkBOpHEBI Cii€NbHO-34IMHI MPU-
cTpoi OyBarOTh OHO- 1 ABO3aXBaTHI, AaBTOMATHYHI ¥ HalliBABTOMAaTHYHI, IO HE 3a0€3MeUyI0Th
1 320€e3meuyroTh yCYHEHHS 3a30py 3 PyYHUM a00 aBTOMaTHYHUM HOTO PEryJIIOBAHHSIM.
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Puc. 1 - 3arajnHuii BUIVIA/L ABTONOI3/AA i3 3a3HAYEHHAM OCHOBHHX Po3MipiB

Ha puc. 2 npencraBieHa KOHCTPYKLISI OAHO3aXBATHOTO ClAEIbHO-341MTHOTO MPUCTPOIO,
IO MPOIMOHYETHCS 0 BCTAHOBJIEHHS HA PO3POOJIIOBAHMIN Tsray.

CinenbHO-34IMHUI NPUCTPIH KPIMUTLCS 10 paMu 3a JONOMOror onop 4 1 6 ciana. Jlo
omnop Kpinuthes ciano 1 3a nonoMorow kpoHuTedHiB 2. Onopu ciajia onuparThes Ha Mo-
OYILIKY 3, SIKI PO3TALIOBYIOThCS B THI3Max ciaya. [IoBOpOT ciaa momo onop 3aiHCHIOETHCS 3a
pPaxyHOK KOB3aHHSI OCHOBH ITOYIIKH IO TOJIOBKAX OTIOP IPH HABAHTAKEHHI HA C1IUI0 HE MEHII
S xH. ITix cipnom po3raimoBaHmii PO3HIMHO-34IMTHUI MEXaHI3M, 1O CKJIAAAeThCs 13 3axBara 14,
onopu 13, 3anipHoro kynaka 7 i 3acyBku 12 13 npyxunoro 11. 3axBat noBepraeTbcst Ha OcCi S.
V 34ernieHOMy MONOXeHHI GirypHOK BUIMKOIO 3aXBaT 14 HaJ1HHO 3aKPITUIFOETHCS 3a IIBOPIHb
HamiBrpuyena it OJIOKyEThCs 3aMpPHUM KYJIaKOM 7 BiJl MPOBEPTAHHS.

JIst pO3UeIUICHHST aBTOMOOJISI-TSIra4a 3 HAIiBIIPHYETIOM PYKOSATKA 8 BUTSTAETHCS 110
yropa, Mpy LbOMY 3aIli pHUH KyJIaK 3BIIBHSE 3aXBaT. Y BiJBEIEHOMY OJOKEHHI 3aIT pHUH Ky-
JIaK yTPUMYETBCS 3aCyBKOKO 12.

[Tpu pyci TsAraua Bnepea LWIBOPIHb HAIMBIPUYENa MOBEPTAE 3aXBAT MO FOJUHHUKOBIN
crpinui. ITpu 11pbOMy 3axBaT CBOIM TOpLIEM HATHCKA€E HAa 3aCYBKY i MOBepTaE ii, 3BUIbHSIIOUN
3amipHuil KyJak, 1o, NepeMiIlyoUunch Mif €0 MIPYKUHU 9, YIUPAEThCS B TOPELb 3axXBaTa i
YTPUMYE HOTrO y BIAKPUTOMY MOJIOXKEHHI. 34YerUieHHs aBTOMOOLIsA-TAra4a 3 HariBIpPUYETIOM
31 HCHIOETBCS aBTOMATHYHO.

Haii0inbln HeCIpUATAMBUMM 3 MOMJIAAY HABAHTAXKEHb HA J€Tall 34iMHOTO NPUCTPOIO €
PEXUMH PYXy aBTOMOI3/IB 3 PI3KUM MPUKIATAHHAM 10 iXHIX KOJIC TArOBHX ab0 rajbMOBHX
cw1. Ha Takux pexxumax pyxy BUHUKAIOTh 3HAYHI HABAHTAKEHHSI, BUKJIMKAH] BIIBHUMH 103710~
BKHIMU KOJIMBAaHHSIMU JIAHOK.
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- NoavkeHna pykoaTen

Moiomenna pyroatkn .~~~ MM BIIKPHTOMY Kysaui

TPH 3aKPUTOMY KyTaui

Puc. 2 — Cxema 0 HO3AXBATHOI'O Ci,-'l(f.'llrll(l-'i'lillll(ll O HPHCTPOKY

HaBanTaxeHHs Ha aeTam 34iMHUX NPUCTPOIB 3a1€XKaThb BiA PSAAY KOHCTPYKTHBHMX 1
excrutyatauiiinux axtopis. JIo KOHCTPYKTUBHUX (PAKTOPIB BIIHOCATHCA TREPAICTb MPYKHOMO
3B’ 513Ky, PO3MIPH 3a30piB y 3UIMHUX MPHUCTPOSX, MacH JAHOK aBTOMOI3/1a Ta 1XHE CITIBBIIHO-
HICHHS. 31 30UIBIIEHHSM TBEPOCTI MPYKHOTO 3B’ A3KY £ 3a30piB Y 34UIMHUX MPUCTPOAX Xapak-
Tep AMHAMIYHOI B3aEMOIT MivK NaHKaMH aBTOMNOI3Aa BCe Oinbliue HaOMHIKAETLCS 10 YAAPHOTO.
Ha netani 3uinHux mpuCTpoOiB A110Th MAKCHMAJIbHI HABAHTAXKEHHSI, KOJHU CHJTH TATH HA KOJiecax
TAraya A0CAral0Th MPAHUUYHMX 3HAYCHb MO 3YEIMJICHHK BEAYUYHX KOMC 13 Aoporow. 3a po-
3paxyHKOBE NMPHIMAETbCA HABAHTaKEHHS, H,

Fy o =0,5°G,, (1)
ne (5, — cuia TSDKIHHA HaMiBIIPUYENa,
G, =6250-9,81=61250H. (2)

TMepeBipumMO Ha MILHICTb BICh 3aXBaTa ClAENIbHO-34INHOrO npuctporo. Ckiaagemo po-
3PaxyHKOBY CXeMy (pucC. 3). 3riTHO 3 HEIO HA 3aXBaT JI0Th HACTYITHI CUJIM;

11=0,5- =0,5-61,25=30,63 kH — cuia TAru HaniBIOpHUYENa, IO NEPEeTACTHCS

K2 max

Ha 3aXBaT B1J LIKBOPHSI,
I, — cuna dikcanii 3axBarta 3amipHIM KYJTaKOM,
F, — peaxuisi, O BHHUKAE B OC1 3aXBara.
Posrnsinemo piBHoBary 3axsara, kH,
> M, =0; 751 =32-F, =0,

3
7_5F, :3—530,63:62,08. &)
32

JInst BU3HaUEHHST HEBIIOMOI peakili B OCl 3aXBaTa MoOyAyeMO TUIaH CUII (TUB. puc. 3).
3 Hboro maemo [, =56,38 kH.

Pospaxynkosa ¢opmyna miasi 3a0e3nevdeHHs MILMHOCTI OCl Ha 3PI3aHHS Y HALIOMY
Bl1ﬂa,[le MAaTHUME BUTNTAA:

Fz:

2L Yo )
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ne d =0,045 m — miametp oci; [z’,ﬂ)] =80 MIla — npunycTuMe HANPY KeHHS Ha 3Pi3aHHA 1T
cram 45.

£
¥ .
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[hnan cun
Pue. 3 - P(Dfi[m,‘_\'“l\‘ilﬂﬂ CXCMA JaxXBaTa Ci,-ll?.Ibll(l-'i'lillll('l'!l HPHCTPOK
Y Hawomy Bunaaky mMaemo, H,
-d? 3,140,045
”T[rjp]:;zso-lo“ —127170 = I, = 56380, (%)

Omxe, MIOHICTD OCI 3aXBaTa CiACIbHO-3YIIHOTO TPHCTPOIO Ha 3pi3aHHs 3abesne-
4y€ThCH.

Bucnoskn. byo 3anponoHoBaHO KOHCTPYKLIKO aBTONOI3Aa HA 0a31 MAJIOTOHHAXKHOTO
BAHTA)XHOTO aBTOMOOLIS «['a3enb» BaHTaKOMAMOMHICTIO 5 T, IO AO3BOJUTbL ONTUMI3YBaTH
notpedy B NepeBe3eHHSIX HEeBENUKHUX (ipM. KOHCTPYKLIs ClAE€IbHO-34IMHOTO MPUCTPOIO Jae

MOUIMBICTE 3MIHH THITY HAITiBIIPHYENa, IO B CBOIO YePro AO3BOJIHTH PO3IIHPUTH HOMEHKIIA-
TYPY BAaHTAXKIB AJISl IEPEBE3CHHSL.
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Summary

0. Vasyliev, I. Rohozin, V. Virchenko, M. Shapoval Development of the road train with
three-class tractor unit and the fifth-wheel coupling.

The analysis of the road transport market state and the carriers structure was made, it
gave an opportunily 1o evaluate the necessary paramelers of the vehicle. It has been found that
in recent years for commercial needs the average daily mileage and the weight of cargo for
transportation has decreased. Consequently, optimizing transport costs requires adjusting the
vehicle in the direction of reducing load capacity and improving universality. I'oreign experi-
ence has shown the perspective of the chosen direction for the technology improvement.

The road trains with a fifth-wheel coupling have advantages over the road trains with
a ball hitch, because at the same load carrying capacity they have a smaller length, a less
hunting, a simpler construction and a lower coefficient of metal intensity. In addition, the use
of the road trains with a fifth-wheel coupling allows you to increase the runming speed, reduce
the idle time under load and unloading due to its operation with two or more semitrailers and,
most importantly, extends the possibilities of the road trains specialization.

It was focused on the creation of a road train on the basis of a small-tonnage truck
"GAZelle" for the use optimize of the vehicle characteristics (body space, loading capacity).

It offered the multipurpose road train with a fifth-wheel coupling on the basis of the
"GAZelle" vehicle. This one is the GAZ-3302 base chassis, on which the fifth-wheel coupling is
mounted. It can work with semi-trailers of any destination: cargo platform, industrial and iso-
thermal vans, refrigerator, road vehicle tow truck, horse trailer, etc.

It is also promising to use the proposed road train for small farms. One tractor unit
vehicle allows, depending on the type of semitrailer (tank trailer, tilt trailer, open platform), to
perform various transportation tasks.

The proposed semi-trailer is a metal welded platform with folding rear and side boards,
complete with arches and awning, height with a tent to 1750 mm. The carrying capacity of a senti-
trailer is 5000 kg, the unladen weight is 1050 kg. The total weight of the trailer is 7300 kg.
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The road train is intended for transportation of a long loadings (up to 5.7 m) of limited
weight (up to 5.0 t) in the conditions of administrative-territorial restrictions imposed on the
use of heavy transport with a big length of the cargo platform (provision of construction and
supply of organizations in the central part of the city), small batches of building materials
(boards, pipes, fittings, insulation, etc.), home and office furniture in the assembled kind or
non-standard sizes, spatial structures of industrial or decorative purpose from the light-metal
alloys, plastic or wood. In this case, the small (up to 950 mm) loading height of the semi-trailer
should play an important role.

The design of the single-handed fifth-wheel coupling is also reviewed. It is proposed for
installation on the developed tractor unit.

Keywords: road train, vehicle, fifth-wheel coupling, cornering ability.
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