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1. O6rpyHTyBaHHS paliOHAJIbBHUX CIIOCOOIB raJlbMyBaHHS LIAXTHOTO JU3eJIeB03a 3 ripo06’eMHO-MEXaHIYHOIO
TpaHCMicieo

2. Substantiation of the rational braking methods for a mine diesel locomotive with hydrostatic-mechanical

transmission

Pedepar:
1. Inceprarist npucBsYeHa BUPIlIEeHHIO HAYKOBO-IIPAKTUYHOI 3a/1a4i 1100 3a6e31edeHHs rajbMiBHOI e(eKTHBHOCTI
nu3esneBosis 3 TOMT Ta o6rpyHTYBaHHS pallioHaJIbHUX CIIOCO6iB peasiszallii mpouecy ragbMyBaHHs. OBIPyHTOBAHO

HepCHeKTI/IBHi HalIpsAMKU BIJOCKOHAJIEHHA JIOKOMOTUBHOTI'O TPAHCIIOPTY HIaXT YKpaiHI/I 3d PaXyHOK 3aCTOCYBaHHA



0€3CTyNiHYaCTUX igpo06'eMHO-MeXaHIYHMX TPAHCMICII Ha TPAHCIIOPTHUX 3ac06ax. PO3p061eHO MaTeEMATUUHY
MOJI€JIb IPOLIECY FaJIbMYBaHHS MIAXTHOTO Au3esneso3a 3 [OMT, mo 103Bosise AOCHIIUTY 3MiHY KiIHEMaTUYHUX Ta
cuinoBux napametpiB 'OMT y pisHMX yMOBax eKCILIyaTtallii Au3eseBo3iB. MoenoBaHH IPOLECY rajbMyBaHHS
IaxTHOTO AM3€eJIeB03a MpoBeieHo 1 nuseseBo3a 3 'OMT 3 nudepeHnuianom Ha Bxoni Ta TOMT nudepeHuianom
Ha BUXOJI IIPY PYCi HAa TATOBOMY Ta TPAaHCIIOPTHOMY Jiana3oHax Ha CITyCKY Ta IifoMi IpU Pi3Hii 10YaTKOBIN
IIBUJIKOCTI raJibMyBaHHsI [IJIs1 HACTYIIHUX CIIOCO0iB peasizalii polecy rajabMyBaHHS: IIPU KiIHEMaTUYHOMY
BiZ'elHaHHI IBUTYHA Bif, K0JIic; 32 paxyHoK ['OIl Ta rasbMiBHOI cucTemMu Npy 36epeKeHHi KIHEMaTUYHOTO 3B'S13KY
IBUTYHA 3 KoJjlecamy; 3a paxyHOK ['OI1 ripu 36epeskeHHi KiHeMaTU4YHOTrO 3B's13Ky ABUTYHA 3 KOJIECAMU; 32 PaXYHOK
raJibMiBHOI cUCTeMU IIpU 30epeskeHHi KiIHeMaTUYHOrO 3B'SI3Ky IBUIYHA 3 KojlecaMU. BuaHaveHi Ta TeopeTu4HO
OOI'PYHTOBAHI, 3 TOUKU 30py JUHAMIKU [Ipoliecy rajibMyBaHHS, repesaru 'OMT 3 gudepeHiiasom Ha BUXOi, Ha,
CXemol0 3 TudepeHLianoM Ha Bxofi. Po3pobieHo pekomeHalii 3 Bubopy crnocoby peasisalii nmpouecy
rajibMyBaHH$ 3aJIEXKHO Bif] T0YaTKOBOI IIBUAKOCTI Ta CUJIYM TSATY LIAXTHOTO Au3esieBo3a. [t BUpilleHHs 3a1adi
[IOIIYKY paljiOHaIbHUX [TapaMeTPiB TPAHCMICiil IIAXTHUX JU3eJIeBO3iB PO3PO6IEHO METOLIUKY IPOoeKTyBaHH [1P,
sKa J103BOJIMJIA BUBHAUUTH ONTUMAJIbHY KiJIbKICTb 3y6iB LIECTEPEHb METOJO0M NPSIMOTO I1epeboPy BCiX MOKIUBUX
pimens. JIy19 OTPMMAHOTO B NIPOLECi ONTUMI3alii BapiaHTa KOMIIOHYBaHHS IJIAHETAPHOTO PEAYKTOPa BU3HAYEHI
OCHOBHIi F€OMETPUYHI NTapaMeTpy, BUKOHAHO PO3PaxyHOK PO3MipiB J1s1 KOHTPOJIIO, 34i1ICHEHA TIepeBipKa SIKOCTI

3a4eIlJIeHHs 32 TeEOMETPUYHMMMU [1I0Ka3HMKaMHU, a TaKOXK II€PEBIPEHO Nepefady Ha MilJHICTb.

2. The thesis deals with the solution of a scientific and practical problem of providing the braking efficiency for
mine diesel locomotives with hydrostatic-mechanical transmissions (HMT) and with the substantiation of rational
methods for the braking process implementation. Possible ways of the improvements of locomotive transport at
Ukrainian mines have been substantiated; the improvements are possible by using stepless hydrostatic-mechanical
transmissions on transport means. To analyze dynamics of the acceleration and deceleration of diesel locomotives
with stepless two-flow HMT, complex “plane” mathematical models have been applied as they help reveal quite
accurately a physical nature of the processes and identify the HMT influence on the diesel locomotive dynamics in
terms of the effect of comparatively minor lateral forces along with the minimal time consumption for the
adaptation for specific operating conditions. A generalized mathematical model of braking process of a mine diesel
locomotive with HMT has been developed, making it that possible to analyze certain changes in HMT kinematic
and power parameters under different conditions of diesel locomotive operation. Braking process of a mine diesel
locomotive has been modeled for a diesel locomotive with HMT with input differential and with HMT with output
differential in terms of the motion within both traction and down-grade and up-grade transport range in terms of
different initial braking velocity for the following braking methods: if there is the kinematic motor disconnection
from wheels; at the expense of HMT and braking system in terms of the preserved kinematic motor connection
with wheels; at the expense of HMT in terms of the preserved kinematic motor connection with wheels; and at the
expense of a braking system in terms of the preserved kinematic motor connection with wheels. The operating
HMT parameters obtained while modeling should not exceed critical values: maximum values of working pressure
differences in HMT should not be more than the ones specified for hydraulic machines - 40.0, MPa; maximum
values of angular velocities of the hydraulic pump shafts and hydraulic motor - 460.0 rad/s. The overall study of a
braking process of a mine diesel locomotive has resulted in the following: from the viewpoint of braking in terms of
8 loaded cars and 50%o descending, use of HMT #1 on diesel locomotives is not recommended as it is impossible
to have deceleration for a mine locomotive without complete stop with the preserved transmission operability; use
of HMT #2 on diesel locomotives is admissible in terms of the use of braking at the expense of a braking system in
the context of kinematic motor disconnection from the driving wheels (for emergency braking with the complete
diesel locomotive stop) or at the expense of HMT at the preserved kinematic motor-wheels connection (to reduce
the motion speed). To solve a problem of searching for rational parameters of mine diesel locomotive
transmissions, a software design methodology has been developed; the methodology has made it possible to
determine the optimal number of gearwheel teeth by direct sorting out of all possible solutions.
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