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[IPUYiNHOI JIAHKU

2. Increasing of maneuverability of two-link articulated vehicle with active turning of semitrailer

Pedepar:

1. Iucepralis npucBsiY€Ha BUPILIEHHIO MIUTAaHb WOJ0 MiABULIEHHS MAaHEBPEHOCTI IBOJIAHKOBOTO CilEJIbHOTO
aBTOIIO{37]a 32 PaxXyHOK yIOCKOHAJIEHHS] PO3PaXyHKOBUX METO/IiB, BPaX0OBYI0UM (PYHKIIIOHAJBHI 3B'I3KA MDXK
CHACTEMOIO aKTUBHOT'O KEPYBaHHS TOBOPOTOM IIPUYINTHO]I JIAHKY Ta IMHAMIKOIO KPUBOJIIHITHOTO PyXy aBTOIOI3]a,
3acobamu imiTaniriHOro MmozesnoBaHHs. O6'€KT LOCIIIPKEHHS - pobodi IPOLeCH, 110 BilOyBaIOThCS B CUCTEMI
aKTUBHOTO KePyBaHHS IOBOPOTOM IPUYINHO] JIaHKHU CiZleJIbHOTo aBToIoi3za. 3a MeTy AUcepTaliiiHoi poboTu
IIPUIAHATO MiIBUILIIEHHS MAaHEBPEHOCTI IBOJIAHKOBOTO CiJleJIbHOTO aBTOMOI3[1a 3 aKTUBHUM KEPYBAHHSIM II0OBOPOTOM
IIPUYIITHOI JIAHKY 32 PaxXyHOK y3araJlbHEHHSI METOZ0JIOTi iHKEHEPHUX PO3POOOK CUCTEMHU aKTMBHOTO KEPYBaHHS

IIOBOPOTOM. MeTou OCIiI>KeHHs 32CHOBaHi Ha MaTeMaTUYHOMY (aHAITUYHOMY Ta iMiTal[iliHOMY) MOie/II0OBaHHi



Ha MifcTaBi QyHAAMEHTAJIbHYX 3aKOHIB TEOPETUYHOI MEXaHIKM, TeOPii aBTOMOO1JIiB, BEKTOPHOTO aHaJIi3y Ta
MaTpUYHOTO YMCJIEHHS 3 ITOJAJIBIIOI0 peasli3allieio y BUTJILI KOMII'IOTEPHUX IIPOrpaM, po3pobJieHrX y cepeioBulli
MaremaTu4HoOro naketry MatLab. 3anpononoBaHa MeToMKa BUBHAaYEHHS MAaKCHMaJIbHUX 3HA4€Hb KyTiB [IOBOPOTY
KEPOBAaHMX KOJIiC HaMiBIIpUYena Ta PO3po6JIeHU aJITOPUTM KEPYBAHHS CUCTEMOIO JO3BOJIMIIN 3HAYHO MiJIBULIUTU
MaHEeBPEHICTb aBTOIOI3a. IMiTaliiiHe MOZEIIOBaHHS JUHAMIKYA PYXY CiZeJIbHOrO aBTOIOI3/ia 3HaYHO CKOPOTUIIO
Yac PO3PaxyHKiB 3aBISKY ITOE€JHAHHIO METOIiB KJIACMYHOI MEXaHiKM Ta BEKTOPHOTO YUCJIEHHS 3 METOZ,0M
dpobeHiyca. HaykoBa HOBM3HA: BIIepllIe OTPUMAHO B3a€MO3B'S130K MiXK KyTaMU CKJIaJJaHHS aBTOIOi37a Ta KyTaMU
IIOBOPOTY KOJIiC MOr0 IIPUYIINHOI JIAHKU 33 KPUTEPISIMU MAaHEBPEHOCTI; BCTAHOBJIEHO B3a€MO3B'SI30K MK
rapaMeTpamMu pobo4duXx IIPOLECiB, 1O BiOYBalOThCS y CUCTEMi aKTUBHOTO KEPyBaHHS [TOBOPOTOM HaIliBIIpuyerna Ta
napaMeTpaMy KpUBOJIiHITHOTO pyxy [IBOJIaHKOBOTO CifleJIbHOTO aBTOII0i3/1a; HabyJla [10/1aIbIIOr0 PO3BUTKY
KOHLIEILIig IPOEKTYBaHHS KEPOBAHUX MOCTIB IIPUYINHO]I JIAHKU CifeJIbHOrO aBTOIoi3Aa. Marepiany quceprauiiHoi
pO6OTH NPUIHATI 10 BUKOPUCTAHHS Y KOHCTPYKTOPChbKOMY Binini TOB "BepxHbOOHINIPOBCHKMIT aBTOPEMOHTHHUM
3aBOJ" Ta HAa IPMBATHOMY MiANIPUEMCTBI "XapKiBCbKUI LEHTP nicysgaBapiiHoro 3axucty "EKCIIPEC-CEPBIC".

2. The thesis is devoted to solve the problems to rise maneuverability of two-link articulated vehicleat the expense
of improvement of calculation methods taking into account functional links between active turning control system
of semitrailer and curvilinear motion of a vehicle, simulation modelling. The subject of research is working
processes occurred in active turning control system of trailing unit of articulated vehicle. Purpose of the thesis is
to increase manoeuvrability of two-unit articulated vehicle with active turning control system of trailing unit at
the expense of summing up of the methods of engineering developments of active turning control system.
Research methods are founded on mathematic (analytical and simulation) modelling in accordance with
fundamental laws of theoretical mechanics, motor car theory, vector analysis and matrix calculation with further
implementation like computer programmes developed in the medium of mathematic pack MatLab. There was
proposed the methods of determining maximal values of turn angles of controlled wheels of semi-trailer and
developed algorithm of system control allowed to increase considerably manoeuvrability of articulated vehicle.
Simulation modelling of dynamic motion of articulated vehicle considerably shortened time for calculations thanks
to combination of the methods of classical mechanics and vector calculation with Frobenius method. Scientific
novelty: in the first time it was found the interaction between the angles of combining articulated vehicle and the
angles of wheel turning of its trailing unit by manoeuvrability criteria; it was found the interaction between
parameters of working processes, which take place in the active turning control system of semi-trailer and
parameters of curve movement of articulated vehicle; the further development was given to the design concept of
controlled axles of trailing unit of articulated vehicle. Materials of the thesis are accepted for use in design
department of PLC "Verkhnodniprovskyi auto repair plant" and private enterprise "Kharkivskyi centre of after
accident protection "EXPRESS-SERVICE".
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