B mpoMy 3B’s3Ky MaTeMaTHYHE CIIOMIBaHHS TEPiOy, MPH SIKOMY KIIIEHT HE BIIMOBIISIETBCS Bij ITO-
CIIYT, MOXE CIIY)KUTH Cy0’€KTUBHUM IOKA3HUKOM OIIIHKU SKOCT1 aBTOMOO1IIS.

KJIIOYOBI CJIOBA: SKICTh; PETJIAMEHTHE OBCJIYTOBYBAHHS; TAPAHTIMHUIN PE-
MOHT; ITOKA3HUKI SAKOCTI; ABTOCEPBIC.

ABSTRACT

Bereznyatsky VV Assessment of quality of cars based on the refusing of their owners from
maintenance. / Vyacheslav Bereznyatsky / Visnyk NTU. — K.: NTU. —2012. — Vol. 26.

During the warranty period, a significant part of car owners refuses of perform routine maintenance
and loses their right of free removal guarantee faults.

In this case, observed pattern: than the reliable car, the more the owners refuses routine maintenance
at earlier stage.

In this regard, the expectation of the period at which the client refuses the services can serve
subjective parameter for evaluating performance of the car

KEYWORDS: QUALITY; MAINTENANCE; WARRANTY REPAIR; QUALITY
CHRACTERICTICS ; AUTO SERVICE.
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bepesnsmkuii B.B. Orenka xauecTBa aBTOMOOWICH Ha OCHOBE OTKa3a WX BIIANICIBIIEB OT periiaMme-
HTHOTO oOcmyxuBanus. / Bsuecnap BacunbeBuu Bepesnsukwuii. / Bectnuk HTY. — K.: HTY. — 2012, —
Bpim. 26.

B Teuenme rapaHTHIHOTO CpOKa 3HAYMTENbHAS YacTh BIIAJENbIIEB aBTOMOOWIEH OTKa3bIBAeTCS OT
BBITTOJTHEHHUS PErJIAMEHTHOTO OOCITY)KUBaHUS U YTPaYMBAaET MPaBo Ha OecIUIaTHOE YCTpaHCHUE rapaHTHHHBIX
CIIy4aes.

[Ipu 3TOM TpOCTIEKUBAETCS 3aKOHOMEPHOCTh: YeM OoJiee HaIeKHBI aBTOMOOWIIL, TeM OOJIbIIe BiIa-
JIeNIbLIEB OTKA3BbIBAETCS OT PErJIaMEHTHOTO 00CTyKUBaHUS Ha OoJiee paHHUX 3Tarax.

B aT0ii cBA3M MaTeMaTH4ecKoe OXHUAaHUE Mepuoja, MPU KOTOPOM KIMEHT He OTKa3blBaeTcs OT yc-
JYT, MOXKET CIY)KUTh CyOBEKTUBHBIM MTOKA3aTelleM OLIEHKH KayecTBa aBTOMOOHIIS.

KJIFOUEBBIE CJIOBA: KAUECTBO; PETJIAMEHTHOE OBCJIYKUBAHHUE; T APAHTUHBIN
PEMOHT; [IOKA3ATEJIM KAYECTBA; ABTOCEPBUC.

VJIK 629.113
MAHEBPEHICTb ABTOIIOI3/IA 3 YHIBEPCAJIbHUM HATIIBIIPUYEITIOM-KOHTETHEPOBO30OM

bocenko B.M.,
I'ymentok I[1.0.,
Mapuyk P.M.

[TocranoBka mpobnemu. KoHTelHepHI epeBe3eHHs — O/IHI 13 HAHOIBIN 3pYYHHIX i eKOHOMIYHUX BH-
IIiB TOCTAaBKY BaHTaXiB. BaHTakHi aBTOMOOLUTEHI TIepeBEe3eHHS BUKOHYIOTRCS SIK 3a JOKAJIBHOI, TaK i Mi’KHA-
poaHOi opraHizauii mepeBe3eHb. 3Ba)Kal0UM Ha Te, 1[0 BAHTAXKHI NEPEBE3CHHST KOHTEHHEPIB BUPIZHAIOTHCS
BHCOKHUM pPiBHEM 0€3MeKH i MPOCTOTO0 MUTHOT'O O(OPMIIEHHS, BOHU IIMPOKO PO3MIOBCIOKEH] Y BCOMY CBi-
Ti 1 006’ €MU 1X ITepeBE3CHB 3POCTAIOTh 13 POKY B ik [1].

CyuacHU# cTaH PO3BHTKY PYXOMOTO CKJIaJy aBTOMOOUILHOT'O TPAHCIIOPTY XapaKTepU3y€EThCs Pi3HO-
MaHITTSIM THITIB i BUAIB aBTOMOOLTIB, MPUYEIIIB i HAIBIPUYEIIIB, 10 TICHO MOB’SI3aHO 3 THIIOM KOHTCHHE-
piB, 1o nepeBo3saThes. [Ipu bOMy, OfHAK, 3aIMIIAE€THCS BIIKPUTHM HMUTAHHS ONTHMAaIbHOCTI KOHCTPYKIIi,
IO HampaBJIeHa Ha MEPEBE3CHHs TUILKUA OJHOTO TUIY KOHTEHHepa. Biibmn parioHanTsHHUMHU € yHIBepCabHi
MPUYEIN 1 HaiBIPHYETIOM, 3/1aTHI MEPEBO3UTH YCIO MOXKIIUBY raMmy KoHTeitHepiB. Tak, ¢ipma Fliegl Bumyc-
Ka€ IIMPOKY raMy KOHTEHHEPOBO3iB, cepell SIKMX € YHIBepcalbHi AJsl TPAHCIIOPTYBAHHS BCiX THUIIB KOHTEH-
HEpiB, y TOMY YHCI 1 IUCTEPH-KOHTEHHEPIB, po3MipHIcTIO Bix 20 10 45 dyTiB 1 koHTelHEpiB THIY HQ [2].

st yHiBepcalbHUX KOHTEHHEPOBO3iB MPH MepeBe3CHHIX 45-QyTOBHX KOHTEHHEpIB HEOOXiIHO IMO-
JOBXYBAaTH aBTOIOI3, a e NOTipIIy€e BIUCYBAaHICTh HOr0 B MOBOPOT. 301MbILICHHS Ta0apuUTHOI CMYTH PyXy
(I'CP) cTBOpIOE HEOE3IEKY IS 3yCTPITHOTO TPAHCIIOPTY, YTPYIHSIE MPOi3a y MICBKHX YMOBaX i, B OCTaTOY-
HOMY TIJICYMKY, 3HIXKY€ CEpeIHbOTEXHIUHY IBUAKICTh PyXy YChOI'O TPaHCIIOPTHOTO NOTOKY. [lominmieHHs
BIIMCYBAHOCTI aBTOIMOI37]a B TIOBOPOT MOKJIMBE 332 PaxyHOK CaMOYCTaHOBIIOBAIBHUX a00 KEpOBaHHX Ocei
(xomic) mpuueniB i HamiBnpuyemiB. [IpoTe cka3aTu 3a37aeriap, SK TOBOPOT KOJIIC HAIMiBIpUYera BIUIMHE Ha
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KEPOBaHICTh 1 CTIMKICTh aBTOMOI37a MPH PyCi 3 BEIUKOI IMIBHUAKICTIO, KOJIM KyTH BiIBEIACHHSI OCEH MaroTh
ICTOTHE 3HAYCHHs, HE BUKOHAB BIJMOBIIHUX JOCTIDKEHb HEMOXIIMBO. MeTOr pPOOOTH € MOpiBHsUIbHA
OLIIHKA MAaHEBPEHOCTi aBTOMNOi3Ja-KOHTeHHepoBO3a NpH YIPaBIiHHI HAMIBOPHUYETIOM SK 33 PaxyHOK
CaMOYCTaHOBIIOBAILHUX KOJIIC 33THBOI OCi, TaK i MUISIXOM TaJIbMyBaHHS KOJIC OJHOTO O0pTY.

OcHoBHa vacThHa. [Ipy JOCHIIKEHHI CTIHKOCTI pyXy aBTOIOI3/1a pO3TIIIAI0Th, K TPaBHIIO, TUIOC-
KomapaJelbHIH pyX Horo jJaHok. [Ipu npoMy BBaXKaroTh, 1110 HOpMaJIbHI peakiii omopHoi MoBEpXHi Ha KoJie-
ca TpaBoTo i JiBOro OOPTY OAHAKOBI. 32 TaKOi YMOBH CTIHKICTh PyXy PO3TISAAIOTH ISl TUIOCKOI MOJIEIi aB-
tomnoizaa [3].

YrpapiiHHS HAMIBOPUYETIOM IUIIXOM raJIbMyBaHHS KOJIIC OJTHOTO OOPTY MOIKE IMPU3BECTU JI0 CYTTE-
BOT 3MiHHM peakuili ONOPHOI MMOBEPXHi Ha Kojeca JaHOK aBTomoi3aa. ToMy HEOOXiZHO PO3IMIISHYTH SIK ILIOC-
KOTIapaJieTbHAN PyX aBTOIOi3/1a, TaK 1 HOTO pyX B MO3I0BXHIH BepTUKAILHIH 1 OTIEpEUHIH TUTOMIMHAX.

[Ipu posrmsai pyxy B MO3J0BXKHIN BEPTHKAIBHIN 1 MONEPEYHIN IITOMMHAX 3B’ 130K MiX MiIPECOPEHH-
MH 1 HEIIPECOPEHUMHU MacaMH PealbHOT KOHCTPYKITii aBTOIOI3/1a 3AIHCHIOETHCS 3a JOTIOMOT OO TIPYKHUX 1
neMI(yrouux MpUCTPOiB, a MiX HEMiAPECOPEHUMH MacaMH i TOPOTOI0 — Yepe3 IUHH, SIKi XapaKTepU3yIOThb-
Csl OMHOYACHO 1 MPYXHUMH 1 JeMI(yIOUMMH BJIACTHBOCTSAMH. 3@ BiJHOCHO HEBEJNHKHX LIBHIKOCTEH pyXy
aBTOMO{37a B YMOBaxX MaHEBPYBAaHHSI MOKHA BBaXKATH, IO MEPEMIITICHHS TiAPECOPECHUX 1 HEMAPECOPEHUX
Mac 31MCHIOIOTHCS CHHXPOHHO, ITPH IIbOMY Ma€ MiCIle SIKOM CTaTHYHE CTUCKAHHS SJIEMEHTIB MiIBICKM 1 IIIMH
[IpY HE3HAYHOMY OIOpi aMopTH3aTopiB [4]. 3a Takux oOCTaBHH MO>KHA MPUITYCTUTH, IO MiJPECOPEHi Macu
3IIHCHIOIOTh KOJIMBAHHS HA IPY>KHUX €IEMEHTAaX 3 IPUBEICHOO KOPCTKICTIO.

VY BuMNajKy, M0 PO3IISAAETHCS, CUIIA B3aEMO/IiT B OTIOPHO-3YIITHOMY 1 TATOBO-3YIMTHOMY NPHCTPOSIX HE
BIUTMBAIOTh Ha MEPepO3NOoIil HaBaHTaXXeHb 10 OOpTaM JIaHOK aBTomoi3Aa. ToMy JOCHTB CKIagHy CUCTEMY —
aBTOIOI3] MOXKHA PO3IIIAATH SIK ABI CHCTEMH — TATad 1 HaliBIPHUYil, 10 KPEHAThCS He3alexkHo. [Ipu npomy
BBaXKA€THCS TAKOJXK, 1110 BiCh KPEHY KOXKHOI JIAaHKHM I1apajesbHa ONOPHil MOBEpXHI, a PyX JaHOK aBTONOI3aa
y BEpTHKaJbHIN IUIOIIKHI 110 KyTaM TaJOIyBaHHs (TaHTaxy, TM(EpeHTy) Ta KPpeHy BIUIMBAaIOTh Ha  OOKO-
BUH pyX, B IMeEpUIy Yepry, i B OCHOBHOMY ILUISXOM 3MiHM BepTHKaJbHMX HaBaHTAXEHb Ha KoJjeca,
3MIHIOIOUH TUM CaMHM BEPTHUKAJIBHI PeaKilii OmopHOi MOBEpXHi. Y BIiAMOBIAHOCTI A0 ITi€l KOHIEIIIi i 0yi0
MIPOBEEHO PO3MEKYBAHHS PyXy Ha OOKOBHH 1 TIO3/IOBXKHBO-TIONIEPeUHH [4], pO3TIIsiAy SKUX MEPEaye IIIo-
CKoOTapaieIbHUN PyX KOXKHOI JJAHKH aBTOIOI3/a Y TOPU30HTAIbHIN TTOLIHHI.

3aranbHUN BUTIJIS aBTONOI3Aa MOKa3zaHO Ha puc.l. Tsrau mpencraBise co00I0 TPhOXBICHUN aBTOMO-
OUTh YMOBHO PO3ALUICHUH Ha JBa Moyl — kepyrounii koicHui (KKM) ta octoB. KKM BKitouae B cebe [5]
MpUBEACHE Kepylode MepeIHe KoJIeco, PyIbOBE KOJIECO 1 eeMEHTH PYIbOBOIO KepyBaHHS, SIKi 3HAXOAATHCS
MK HUMH (PYJIBOBHHU MIPUBIiJ, PYJIHOBHN MeXaHi3M ToI0). OCTOB — 1€ KOpITyC aBTOMOOIJS 3 TBOMA 3a/THIMU
HEKEPOBAHUMH OCSIMH.
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TpuBicHUIT HaIIBIIPUYINI YMOBHO PO3/IIJICHHM TaKoX Ha TBa MOIYJIl — OCTOB HAITiBIIpHYEIIa 3 TBOMA
MepeIHIMU HEKEPOBAaHUMH OCSIMH Ta CaMOYCTaHOBIIOBaIbHUE KomicHu Moxyns (CKM). CKM — ne npu-
BEZICHE KOJIECO, IKE Ma€ OJHMH CTYMIHb BOJII BITHOCHO OCTOBA HaIliBIpUYela — IIOBOPOT HABKOJIO OCI IIBOPHSI.

VY poborti [4] HaBenmeHa cucTeMa PiBHSHD, IO OMHUCYE IUIOCKONAPATICIbHIN PyX aBTOMOi3/a, TKa J0-
noBHeHa piBHAHHAMH a1 CKM 1 ranbMiBHUM MOMEHTOM BiJl TaJbMiBHUX CHII OZHOTO OOpTYy, a y poOoTi
[6] — cucTema piBHSIHB, IO OIMHUCYE PyX aBTOMNOi3/a-KOHTEHHEPOBO3a y TOPU3OHTANBHIM Ta MoONepedHii
wiommHax. Lli cuctemu piBHSIHB CYyTTEBO HENiHIWHI 1 X IHTETpyBaHHS HaBITh 13 3IyYEHHSIM CY4acHOI 00-
YUCITIOBAILHOI TEXHIKM BU3WBAE TIEBHI TPYIHOIII. ToMy Ha IEepIIoMy €Talli MPH BU3HAYCHHI TTOKa3HUKIB Ma-
HEBPEHOCTI 1 CTIHKOCTI MPH KOJOBOMY PYCi aBTONOI3/a i BUKOHAHHI PI3HMX MaHEBPiB MPUIMEMO, IO aBTO-
NOI3] PyXa€eThCsi PIBHOMIPHO (Vv = const), KyTH TIOBOPOTY 30BHINIHBOTO 1 BHYTPIIIHBOTO KOJIIC aBTOMOOLNIS-
Tsraya OJHAKOBI (¢ = ¢'), KyTH IOBOPOTY KOJIC OCEii HaliBIPUYCIA JOPIBHIOKOTE HYIIO 1 BO3HK HAIlIBIPH-

Yerna >KOpCTKO 3’ €IHaHMH 3 KicTsAKoM. Taky cxemy aBTONOI3/ja BU3SHAYNMO K 0a30BY, 3 SIKOIO OyJeMO MOpiB-
HIOBaTH JIBI MOXKJIMBI CXEMH YIIpaBIiHHS HAMBIpHUYCITOM — 3a paxyHOK CKM i ranpMyBaHHS KOJIIC OJTHOTO
oopTy.

[Noka3HuKKM MaHEBPEHOCTI aBTOMOI3/a, 30KpeMa KOOPAMHATH LEHTPa Mac TArava, KyT CKJIAZaHH:I, 30-
BHIITHIN 1 BHYTPIIIHINA rabapuTHI paaiycu, rabapuTHa cMyra pyXy, SK i MOKa3HUKU CTIMKOCTI pyXy, BU3Ha-
Yasucs IS aBTOMO13/1iB-KOHTEITHEPOBO3iB IUISIXOM IHTETPYBAaHHS YHCEIHPHIMH METOJAMH BHUXIIHOI CHCTEMHU
piBHsHB [(1), 7] 32 1BOX cXeM YyNpaBIiHHS HAIIBIPUYEIIOM: HIJISXOM TrajlbMyBaHHs KOJiC OJHOTO OOpTy (aB-
toroiz Ne2) i camocTabini3yrodorocs KoiicHOro Moayist (aBromnoizm Ne3). V sikocti 6a3u Ui OPIBHSAHHS
MIpUiMaBcs aBTOIOI3]] 3 HEKEPOBAHUM HammiBIpraerioM (aBtoroizm Nel). Po3paxyHOK MOKa3HHKIB MaHEBpe-
HOCTI yCiX aBTOIOI3iB OyJI0 BUKOHAHO 332 TAKUX BUXIIHHUX JTaHUX:
a=2,4m; b=0,9 m; c=1,55 m; ¢;=3,98 m; bp=3,8 m;d=2,85 m; d;=1,71 m;

b] :],55/%,' b]] :[,3/1/!,' b31 :3,15M,' b32 :3,5/%,' b33 :4,]5M,' l,,:7,2/l/l;

hgp= 1,93 m; hey= 1,03 m; hoy= 1,28 m; H=0,75 m; H>=0,65 m; hg,=1,78 m; M=23400 xe;, J=65760
Kkexm’;mg=600 ke; Jy=1644 xexm’; m;=25480 xe; Ji= 66468,1 kexn’; my=800 re; J,=1876 kesx’; L=
6318,7 kexan’s Lg= 6621,7 kexat’s kyps1n=160000 H/pao; kyp 3w=220000 H/pao; kyp»wn=240000 H/pao;

M:on =10 kHxm; k= 1950000 H/m; k= 2020000 H/m; Ny= 5025 He/m; Nyp=7100 He/m;

3a 00paHUMH BUXITHUMHU NTaHUMU HA TIEPIIOMY €Talli pO3paxyHKIiB BH3HAYAINCS KOOPAMHATH IICHTPA
Mac aBromo0inst tarada i ['CP ainst ycix aBromnoizaiB. Po3paxyHKH BUKOHaHI 3a KyTa IIBOPOTY KEPOBaHUX KO-
mic taraga 6=0,57 pax, CKM nanismnpudena 0,=0,24 panx, raapMiBHOIO HOMEHTY Ha Kojecax OIHOTO O0pTy
M;.,=10 xHwm (mipu 1ipomy 3a0e3neuyeTsesi pajiyc MOBOPOTY aBTOMOOIA-TsArada Ha piBHi 10,2 M i BHYTpi-
[IHIM rabapuTHHIA pajiyc TOBOPOTY aBTomnoizna R,=5,3 M) i mBuakocti 3 M/c, KOIU BiIIICHTPOBUMH CHJIa-
MU 1 KpEHOM JIaHOK aBTOIIO13/1a MOXKHA 3HEXTYBaTH.

a) 6)

>

Pucynok 2. — TpaekTopis eHTpa Mac aBToMo0is Taraya («) i 'CP aBromoizna (6)
3 HEKEpOBaHUM  HaIliBIPHYETIOM

AHaJi3 HaBeIEHUX JAHUX IMOKa3ye, M0 3a MIBUAKOCTI 3 M/C aBTOMOI3I-KOHTEHHEPOBO3 3 HEKEPOBa-
HUM HaIliBIIPUYEIIOM HE 3a70BOJIbHsAE BUMoraM JupektuBu (R;=12,98 m, R;:=5,3 M, B.=7,68 m), puc. 2,y
TOM Yac sIK aBTOMOI3/1 3 YIPABIiHHAM HAIiBIPUYETIOM MUISIXOM TallbMyBaHHS KoJIic ogHoro 60pty (Br=7,187
M), puc. 3, i 3a paxyHok CKM naniBnpuuena (B,=7,08 M), puc. 4, 1M BUMOTraM 3aI0BOJIBHSIOTH. [Ipy 1bo-
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My TIOTIepeYHa IIBHIKICTH 1 IMOMEpPEeYHe MPUCKOPEHHS IEHTPY Mac HalliBIpHYela MPH BXOMi aBTOMOi3da B
MOBOPOT 3a MIBHIKOCTI 3 M/C IJIsl yCiX aBTOMOI3/1iB Maiike ofHaKkoBi. [IpoTe nmpw 301bIIEHH] MBUAKOCTI Y-
Xy aBTomoizzma A0 15 m/c pi3ko 30UIBIIYIOTHCS HMPUCKOPEHHS HamiBpuyena (IPUCKOPEHHS aBTOMOOis-
TSrada ISt YCiX CXeM aBTOMOI3/iB He MepPeBHINyIOTh 4,25 M/c?, TO6TO pyX TArada € CTIHKHM), SIKi XO9 i Me-
HuIi Ju1st aBTonoizaa Ne2 (5,83 m/c?) y nopisHsHHI 3 aBronoiznom Ne3 (6,81 m/c?), mpore Ginbmi MakcuMa-
JBHO JOMYCTUMHUX.

a) 6)

Pucynoxk 3. — TpaexTopis neHTpa Mac aBToMo0is taraya («) i 'CP aBronoizzaa (6)
MIPH YTIPABITiHHI HaiBOPUYETIOM IIISIXOM TaIbMYBaHHS KOJIC OAHOHO OOPTY

3 6 4

Pucynoxk 4. — TpaexTopis uentpa mMac aBToMo0ins tarada (a) i 'CP
aBTomoi3aa (6) MpH yIpaBIiHHI HaIiBIIpHUIenoM 3a paxyHok CKM

30inbIIeHHsT O1YHOTO MPUCKOPEHHS Y IIEHTPi Mac HaIliBIIpHYena MPU3BOANTE 10 301IbIICHHS KPEeHY
fioro migpecopenoi macu. [Ipu IboMy MpOBENEHUMHU PO3paxXyHKaMH BCTAHOBJICHO, IO 3a MIBHAKOCTI 10 m/c
KyTH KpeHy MiApecopeHoi Macy HalliBIpuyena MaiKe 0JHaKOBi AJIs yCiX aBTOMOI3/IB.

Kpen xy3oBa Ta OiuHe MpUCKOPEHHS IIEHTPA Mac aBTOMOOUIS-TATava 1 HamiBIpUYera MPU3BOATh 10
3MIiHU pajiycy moBopoty okpemux jaHok i I'CP aBromoizma. Tak, mis aBronoizga Nel I'CP 3 ypaxyBanHsIM
KpeHy Ky30Ba 3a MBUAKOCTI 10 M/c mpu BXOi B MOBOPOT 30inbImuncs Ha 7,9%, mis apromoizaa No2 — Ha
9,6%, mist apronoizna Ne3 — Ha 6,8%. [Ipu oMy yci aBTOIOI311 BOJIOIIIOTh HEJOCTATHHOIO MOBOPOTKICTIO,
0 MOXKE CITY>KHTH 3aTIOPYKOIO CTIHKOCTI pyXy.

AHasoriuHi po3paxyHKH OyJIM BUKOHaHI i Ipu 110BOpoTi aBTonoi3aa Ha 90°. XapakTepHOI0 0coOMMBiCc-
TIO TaKOTo MOBOPOTY € Te, 10 Ha BXOAI B MOBOPOT HamiBOpU4il aBTonoi3AiB No2 i Ne3 3minryerbcst y 30B-
HIIIHIO 1O BiJHOILEHHIO O LIEHTPa MOBOPOTY CTOPOHY, @ Ha BUXOJI 3 IOBOPOTY — Y BHYTPILIHIO. 32 OJIHAKO-
Boro xapaktepy 3mimieds I'CP aBromoizna i3 CKM HamiBnpuuena (5,9 M) memio MeHINa y MOPIBHSHHI 3 aB-
TOIO{3/I0M 3 CHCTEMOIO YNpPaBIIiHHs HaMiBIPHYENIOM MHUISXOM TalbMyBaHHS Koiic ogHoro 6opty (6,1 m).
[pu upomy I'CP aBronoizna Nel (6,8 m) 6inbmia I'CP aBromoizga Ne2 nHa 10,3%, a aBromoizga Ne3 nHa 13,3%.

BucHoBku. BeTaHoBIIEHO, 10 3a MBUAKOCTI 3 M/C aBTOIOI3I-KOHTEHHEPOBO3 3 HEKEPOBAHUM HaIliB-
npudenom He 3agoBosibHse BumoraMm DIRECTIVE 2002/7/EC, y Toit yac sik aBTONOI3] 3 YIPaBIiHHSAM Ha-
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MBIPUYEIIOM MIITXOM TaJIbMyBaHHS KOJIIC OJHOTO OOpTYy i 3a paxyHok CKM HamiBnpudena UM BHMOTaM
3aJI0BOJIBHSIOTH. [IpH 1IbOMY MOTIEpEYHA MIBUIKICTD 1 MOMEPEUHE MPUCKOPEHHS IIEHTPY Mac HamiBIpUYena
IIPY BXOJIi aBTOIOI3/la B MOBOPOT 3a MIBUAKOCTI 3 M/C IUIsl YCiX aBTOMOI3/iB Maiike oaHakoBi. [Ipu 30iib-
IIEHHI MBUAKOCTI pyXy aBTOmoOi3aa A0 15 M/C pi3ko 301IBIIYIOTECS TPUCKOPEHHS HaliBIpudena (IprucKo-
PEHHS aBTOMOOINIA-TAraua U yciX cXeM aBTONOI3/IiB He IepeBUIIyIoTh 4,25 M/c’, TOGTO pyX TAraua € CTiii-
KHM), SKi X0u i MeHmi s aBTomnoizaa Ne2 (5,83 m/c”) y nopiBHsHHi 3 aBTomoi3mOM Ne3 (6,81 m/c?), mpote
OLITBIIT MaKCHUMaIbHO JIOITYCTUMUX.
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PE®EPAT

Bocenko B.M., I'ymenrok I1.0., Mapuyk P.M. ManeBpeHicTh aBTOMOi3/1a 3 YHIBEpPCAIEHUM HaIliBIPH-
4enoM-KOHTeHHepoBo30oM. /Bomonnvup MukomaitoBuu bocenko, ITaBimo Onekcanaposud I'ymentok, Poman
Muxonaiiosny Mapuyk // Bicauk HTY. — K.: HTY. — 2012. — Bumn. 26.

VY crarti poO3MNAHYTI THMTaHHA MAaHEBPEHOCTI aBTOMOi3la 3 YHIBEpCalbHUM HaMiBIPHUETIOM-
KOHTEHHEepoBO30M. BcTaHOBNIEHO, 0 3a MIBUAKOCTI 3 M/C aBTOIO{3/-KOHTCHHEPOBO3 3 HEKEPOBAaHUM Ha-
miBnpudenioM He 3amoBosbHsie BuMoramM DIRECTIVE 2002/7/EC, y To#i 9ac sk aBTOMOi31 3 YIPaBIiHHAM
HAMIBIPHYETIOM IIISIXOM TaJlbMyBaHHS KOJIiC OJHOTO OOPTY 1 3a paxyHOK CaMOYCTaHOBIIOBAJIBHHX KOIIIC
HamiBIpHYENa UM BUMOTaM 3a10BOJBHSIOTE. [Ipy 1iboMy monepedHa MBHUAKICTD 1 HONEpevyHe IPUCKOPEHHS
IIEHTPY Mac HamiBIIPUYEIIa TIPH BXOi aBTOMOI3a B IIOBOPOT 3a MIBHAKOCTI 3 M/C IJIS YCIX aBTOMOI3iB Maki-
ke ofHakoBi. [IpoTe mpu 301bIIEHHI MBUAKOCTI PyXy aBTOMOi3na 10 15 m/c pi3ko 30LIBIIYIOTHCS TTPUCKO-
PEeHHs HamiBIpuyena (MIPUCKOPEHHSI aBTOMOOIIA-TATaya Ui YCiX CXEM aBTOMOI3/AiB HE MepeBUILYIOTh 4,25
M/c’, TOGTO pyX Tsraua € CTIHKHM), SKi XOY i MEHII /I aBTOMOI3/a 3 YIPABIiHHSAM HAMIBIPHYETIOM LIS
XOM TallbMyBaHHS KOJIC OTHOTO OOpPTYy y MOPIBHSHHI 3 CAMOYCTaHOBIIIOBAJBHUMH KOJIECAMHU HaIliBIpUYe-
a, NpoTe OUIBbILI MAKCUMAJILHO AOMYCTHMUX.

OO0’eKT HOCHIIKEHHS — IOKa3sHUKM MAaHEBPEHOCTI aBTONOI3[a-KOHTEHHEPOBO3a 3a PI3HUX CXEM
VIIPABJIIHHSI HAITIBITPHYCIIOM.

Merta nociiKeHb — MOPiBHSUIbHA OI[IHKA MaHEBPEHOCTI aBTOIOI3/1a-KOHTEHHEPOBO3a MPHU YIIPABIIiHHI
HaMIBIPHYETIOM SIK 32 PaxXyHOK CaMOYCTaHOBIIOBAJBHHX KOJIC 3aJHBOI OCi, TaK 1 IUIAXOM TaJbMyBaHHS
KOJIiC OJTHOTO OOPTY.

Meron DOCIiIKEHb — aHATITHYHHIA.

[MuTanHs MaHEBPEHOCTI aBTOIOI3/1a-KOHTEHHEPOBO3a PO3MIISIHYTO U IBOX PO3PAXYHKOBHX CXEM —
IIOCKOT (PIBHSHHS IUIOCKOINApANIEIbHOTO pPyXy aBTOMOi31a) 1 TPOCTOPOBOI (PiBHSHHS aBTOMOi3/a-
KOHTEHHEPOBO3a Y TOPU3OHTAIBHIN Ta TOMepeuHil mrommnax). [IpoBeeHUMEI po3paxyHKaMu BCTAHOBJICHO,
o 3a mBHAKOCTI 10 M/C KyTH KpeHy MiipecopeHoi Macu HamiBlIpHyena Maiike 0JHaKOBi Ul yCiX aBTOMOI-
3niB. KpeH Kky3oBa Ta OiyHE MPUCKOPEHHS IIEHTpa Mac aBTOMOOLIA-TATada i HaITiBIIPUYEa MPU3BOIATH 10
3MIiHU paliyCy MOBOPOTY OKPEMHX JIAHOK 1 TaOapUTHOI CMYTH pyXy aBTomoizaa. Tak, s aBTOMOi3/1a 3 HeKe-
POBaHUM HAIIBIPUYETIOM TabapuTHA CMyra pyXy 3 ypaxyBaHHSM KpeHY Ky3oBa 3a mBuikocti 10 m/c npu
BXOZ1 B MOBOpOT 30inbmmiacs Ha 7,9%, i aBTOMOi3Ma 3 KepyBaHHSIM HAMiBIPUYEIIOM HUISXOM TallbMy-
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BaHH$ KOJiC ogHOTO 0OpTYy — Ha 9,6%, A aBTOMOI3/1a i3 CAMOYCTAaHOBIIOBAILHIMH KOJIECAMH HAITiBIIpHUYE-
na — Ha 6,8%. [Ipu nbOMy yCi aBTOMOI3M BOJOIIOTh HEIOCTATHHLOK MOBOPOTKICTIO, IO MOXE CIIY>KUTH
3aIOPYKOIO CTIHKOCTI PyXy.

Pe3ymbraTi cTaTTi MOKYTh OyTH BUKOPHCTaHI IpX BHOOP1 THITY HaIiBIpHUYeNa I KOMIUICKTAIIIl aB-
TOIO13/1a-KOHTEHEPOBO3a.

KJIIOYOBI CJIOBA: ABTOMOBIJIBHHWM I10I3/1, TABAPUTHA CMVYTA PYXYV, LIEHTP MAC,
TPAEKTOPLA, HIBUAKICTD, BIYHE ITPUCKOPEHH S, MAHEBPEHICTb.

ABSTRACT

Bosenko V.M., Gumenyuk P.O., Marchuk R.M. Manoeuvrability of lorry convoy with an universal
semitrailer. /Volodymir Nickolaevich Bosenko, Pavlo Alexandrovitch Gumenyuk, Roman Mikolaevitch
Marchuk // // Bicamk HTY. — K.: HTY. — 2012. — Bum. 26.

In the article the questions of manoeuvrability of lorry convoy are considered with an universal
semitrailer. It is set that at speed 3 m/s a lorry convoy with an out of control semitrailer dissatisfies the
requirements of DIRECTIVE 2002/7/EC, while lorry convoy with a management a semitrailer by braking of
wheels of one side and due to the self-adjusting wheels of back ax of semitrailer it is satisfied these
requirements. Thus transversal speed and transversal acceleration of centre of mass semitrailer at included of
lorry convoy in a turn at speed 3 m/s for all of lorry convoys almost identical. However at the increase of rate
of movement of lorry convoy to 15 m/s is sharply increased accelerations of semitrailer (the accelerations of
car-tractor for all of charts of lorry convoys do not exceed 4,25 m/c?, that motion of tractor is steady), which
though a few less than for a lorry convoy with a management a semitrailer by braking of wheels of one side
by comparison to a lorry convoy with the self-adjusting wheels of back ax of semitrailer, however large
maximally possible.

A research object is indexes of manoeuvrability of lorry convoy at the different charts of management
a semitrailer.

A purpose of researches is a comparative estimation of manoeuvrability lorry convoy at a management a
semitrailer both due to the self-adjusting wheels of back ax and by braking of wheels of one side.

Method of researches — analytical.

The questions of manoeuvrability of lorry convoy are considered for two calculation charts — flat
(equalization of the flat motion of lorry convoy) and spatial (equalization of lorry convoy is in horizontal and
transversal planes). It is set the conducted calculations, that at speed 10 m/ss the angles of roll of mass of
semitrailer are almost identical for all of lorry convoys. The heel of basket and lateral acceleration of centre
of mass car-tractor and semitrailer cause the change of radius of turn of separate links and overall bar of
motion of lorry convoy. So, for a lorry convoy with an out of control semitrailer overall bar of motion taking
into account the heel of basket at speed 10 m/s at included in a turn increased on 7,9%, for a lorry convoy
with a management a semitrailer by braking of wheels of one side — on 9,6%, for a lorry convoy with the
self-adjusting wheels of back ax of semitrailer — on 6,8%. Thus all lorry convoy possess an understeer
which can serve as the mortgage of their stability of motion.

Can be drawn on the results of the article at a typeselection semitrailer for acquisition of lorry convoy.

KEYWORDS: MOTOR-CAR TRAIN, OVERALL BAR OF MOTION, BARYCENTER,
TRAJECTORY, SPEED, LATERAL ACCELERATION, MANOEUVRABILITY.

PEDOEPAT

Bbocenko B.M., I'ymenrok I1.0., Mapuyk P.M. MaHneBpeHHOCTb aBTONOE3a C YHUBEPCAIBHBIM MOJY-
MIPHUIIETIOM-KOHTetHepoBo3oM. /Bnagumup HukonaeBua bocenko, [1aBen Anekcanaposuu ['ymentok, Poman
Huxonaesnya Mapuyxk. // Bectank HTY. — K.: HTY. —2012. — Brim. 26.

B crarbe paccMOTpeHBI BOMPOCHI MaHEBPEHHOCTH aBTOINOE3/la C YHHBEPCAIBHBIM MOIYMPHIIETIOM-
KOHTEHHEPOBO30M. Y CTaHOBJICHO, YTO MPU CKOPOCTH 3 M/C aBTOINOE3A-KOHTEHHEPOBO3 C HEYNPaBIIsIEMbIM
norymipurierioMm He ynomierBopseT TpeboBanusm DIRECTIVE 2002/7/EC, B To BpeMs Kak aBTOIOE3] C
yIpaBlIiCHHEM TOJITIPUIICTIOM ITyTeM TOPMOXKEHHUSI KOJIeC OJJHOTO OOpTa M 3a CYET caMOyCTaHABIMMAaeMBbIX
KOJIEC 3aJHEeH OcH MONYIpHLENa 3TUM TpeOOBaHUAM yIOBIETBOPAIOT. [Ipu 3ToM momepedHas CKOpOCTh U
MONIEPEYHOE YCKOPEHHE IICHTPa Macc MOJYIPULENa IPH BXOAE aBTOIOE3/1a B MOBOPOT IPU CKOPOCTH 3 M/C
JUI BCEX aBTOIOE3/I0B MOYTH OAMHAKOBbIe. OHAKO MPH YBEIMYEHUH CKOPOCTH JIBHXEHHS aBTOMOE31a J0
15 M/c pe3ko yBeNTMUMBAIOTCS YCKOPEHUS MOMyNpuUiena (yCKOpEeHHsI aBTOMOOMIISI-Tsraua Uil BCEX CXEM aB-
TOMOE3/I0B HE MPEBHIMAIOT 4,25 M/c’, TO €CTh JBHMKEHHE TAraua SBISAETCA YCTOMUMBBIM), KOTOpHIE XOTS U
HECKOJIBKO MEHbILIE JJIs1 aBTOIOE3/a C YIIPABICHNUEM HOIyIPHUIIETIOM IIyTeM TOPMOXEHHUS KOJIeC OJHOro 6o-
pTa B CpaBHEHHMH C aBTOIIOE3I0M C CaMOYCTaHABIMMAeMBIMU KOJIECAaMH 3a/HEH OCH MOJYIIpHIIETa, OJHAKO
OoJIbIIME MAKCUMAIIBHO JOITYCTUMBIX.
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OO0BeKT uccaenoBaHms — MOKa3aTeI MaHEeBPEHHOCTH aBTONOE3Ja-KOHTEHHEPOBO3a PH Pa3HBIX CXe-
Max ympaBJICHUS MMOJTYIPULCIIOM.

Lens uccnemoBaHuil — cpaBHUTEIBHAS OLICHKA MAHEBPEHHOCTH aBTOIOE3Ja-KOHTEHHEpPOBO3a IpU
YIIPaBISHUH MTOYIPUIIETIOM KaK 3a CYeT CaMOYyCTaHABIMMAEMBIX KOJIEC 3aJHEH OCH, TaK M IIyTeM TOPMOKe-
HUS KOJIEC OJIHOTO OOpTa.

Merton uccneqoBaHuil — aHATUTUYECKUH.

Bormpocsl MaHEBPEHHOCTH aBTOIOE3/1a-KOHTEHHEPOBO3a PACCMOTPEHBI ISl IBYX PAaCUETHBIX CXEM —
IIOCKOW ¥ TIPOCTPaHCTBeHHON. [IpoBEIeHHBIMI pacdyeTaMH YCTAaHOBJICHO, UTO MPHU cKopocTd 10 m/c yrimel
KpeHa MOAPECCOPEHHOI Macchl MONyNpHUIlena MOYTH OJUHAKOBHI AJIsl BCceX aBTomoe3noB. KpeH Ky3oBa u
0OKOBOE YCKOpEHHE IIEHTpa Macc aBTOMOOMIIA-TATa4ya ¥ MOIYIPHIIETIa TPUBOAIT K U3MEHEHHIO pajiyca Io-
BOPOTa OTAEIHHBIX 3B€HbEB W ra0apUTHOI TOJIOCH IBIKEHHS aBTOmoe3na. Tak, JJis aBTomoe3aa ¢ HeynpaB-
JISIeMBIM TIOJYTIPUIETIOM TabapuTHas 1T0JI0ca JABMKCHHUS ¢ YUETOM KpeHa Ky30Ba mpu ckopoct 10 m/c pu
BXOJI€ B TOBOPOT yBeIUUMiack Ha 7,9%, /uist aBTomoe3ga ¢ ynpapieHUEM MOTYNPULICIIOM IIyTEM TOPMOKE-
HUS KoJlec ogHoro Oopta — Ha 9,6%, Iis aBTOIOe31a C CaMOyCTaHABIMMAaeMbIMU KOJIECAMH 3aJHEeH OCH TIO-
mympuiena — Ha 6,8%. IIpu 3Tom Bce aBTomnoesna 00s1ajaroT HEAOCTATOYHOM MOBOPAYHMBAEMOCTHIO, KOTOpas
MOXKET CITY>KUTh 3aJI0TOM UX YCTOMUUBOCTHU JABHXKCHHUS.

Pe3ynbprarer cTaTh MOTYT OBITh MCIIOJB30BAHBI MPH BHIOOPE THITA TIOMYIIPHUIIETIA IS KOMIUIEKTAIUN
aBTOIIOE3/1a-KOHTEHHEPOBO3a.

KJIIOUEBBIE CJIOBA: ABTOMOBWJIBHBIN TTOE3/I, TABAPUTHAS TIOJIOCA JIBUXEHUS,
HEHTP MACC, TPAEKTOPUS, CKOPOCTb, FBOKOBOE YCKOPEHUE, MAHEBPEHHOCTb.

THE SPECIFICS OF THE USE OF BIODIESEL FUELS FOR DIESEL OF AUTOS

Anatoly Hovoroon,
Maxym Pavlovsky,
Olexandr Kotelenec

Introduction

From the point of view of the mechanical energy when minimum fuel consumption, diesel is the most
effective. Due to its fuel-economic features diesels have been most widely used as the power-plant.

The increased level of the nitrogen oxides NO, emission and hard bodies emission into the environ-
ment is the disadvantage of diesels in comparison to the petrol engines. The above-mentioned negative fea-
tures of the diesels stipulate carrying out the activities aimed to the reduction of the concentration of the ni-
trogen oxides NO, and hard bodies in the exhausted gases (EG) while the existing level of fuel efficiency
remains and, if possible — increases.

Consumption of the fuels of the renewal sources of energy — vegetal fuels of the first is one of the
ways of solving the problem of widening the energetic base for the diesel and for partial solving of the eco-
logical problems. These are the vegetal oils and biodiesel fuel (BdF).

The most widely used in Europe fuel, produced from the plant raw material, is the rape oil and the
products of its processing, especially the complex methyl esters of fatty acid of the rape oil (methyl esters of
the rape oil). The part of the physicochemical features of the above-mentioned fuels accords with the similar
features of the regular diesel fuel (DF) and the part of them doesn’t, which has to be noticed and the activi-
ties that have to deal with the preparation of the BAF should be carried out.

The explicit feature of the vegetal fuels is that they contain oxygen (nearly 12%), which leads to de-
crease of the heating value. Containing the oxygen also decreases the temperature of their heating and im-
proves the ecological features. During the studying of the work of the diesel, when methyl esters of the rape oil
(MERO) were used as the fuel, the reduce EG smoke and the concentration of the unburned combustibles.
Meantime the increase of the fuel consumption per hour and the concentration of the nitrogen oxides NO, [1].

The fuel combustion in diesel happens in diffusion flow, where the most intense fuel combustion is
developed in stoichiometric zone, which is one of the peculiarities of the fuel combustion in diesel (6=1). If
the combustion temperature is maximal, the intense production of the nitrogen oxides NO, is the result. They
are known to be one of the main ingredients of the EG of the diesel, their part in the total drawn to CO emis-
sion index may be approximately 90% [2].
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