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1. MaTeMaTuyHi Ta KOMIT'IOTEPHI MOZeJIi NiTPUMKHU IIPOLIECiB IPOEKTYBaHHS TPOCTOPOBUX Nepeiay 3 MifBULIEHUM
KoeilieHTOM KOPUCHOI Aii

2. Mathematical and computer models of support of processes of designing of spatial transfers with the increased
efficiency

Pedepar:

1. BUKOpUCTaHHS MaTeMaTUYHOIO MOJEJIIOBAHHS JJ1s1 ONITUMAaJIbHOIO IIPOEKTYBAHHS 1a€ MOXJIUBICTb [T€PEBECTHU
Ipolec BUIPOOYBaHb PeasbHO BUTOTOBJIEHUX MEXaHi3MiB [0 BUIIPOOYBAaHb Ta aHAJIi3y KOMITIOTEPHOI MOZei, 110
3HAYHO 30epirae mMaTepiasbHi i YacoBi pecypcu Ha MiIrOTOBKY U yIIPOBaIKEHHS Y BUPOOHHULITBO Cy4aCHUX MAIIVH
abo MexaHi3MiB i rapaHTye iXHIO SIKiCTb i HafifiHiCTh y IIpoueci po60TU. BUKOpUCTaHHS Takoi KOMITIOTEPHOI MOJeJi
MOXJIMBE IIPU NIOOYI0BI aIeKBaTHOI MaTEMATUYHOI MOJIEI, SKa BioOpakae MexaHiyHe (POPMOYTBOPEHHS
KOHTaKTYIOYMX I10BEPXOHb, IPOLLEC POOOUOTrO 3a4eIIE€HHS i J03BOJIsI€ IPOBECTHU MOPIBHIBHUI aHAMI3 K.K.1I.

nepepay, sIKi IPOEeKTYIThCS IJ1s1 TPAHCMICITHMX IPUCTPOIB. 3aCTOCyBaHHS PO3PO6JIEHOTO IIPOrPaMHOr0O



3abe3nedeHHs i 3aIIPOTIOHOBAHNX METOIiB TOOYOBU MOJIesiel MeXaHiYHOro (POPMOYTBOPEHHS KOHTAKTYIOUNX
[IOBEPXOHB i ITPOLIeCy POGOYOTro 3aUeyIeHHS LO3BOJISIE IIPOBECTH SKICHUI aHasli3 K.K.1. IPOCTOPOBUX lepenay, sKi
po3po6IoI0ThCs. [IpU IbOMY BIA€ThCSI 3BMEHIIUTY BTPATH Ha TEPTS B 3a4eIlJIEHHI i MiIBUIIATY K.K.Jl. CUJIIOBUX BY3JIiB

i peoyKTOPIB, 110 B yMOBaX €EKOHOMIYHOI KpDU3U MA€ BEJIMKE EKOHOMIYHE 3HaYEHHS.

2. The most important task of mechanical engineering is to constantly improve the quality of machines and
mechanisms. A significant role is played by gears and reducers, which largely determine the durability, reliability
and competitiveness of the mechanisms and machines in which they are used. The use of mathematical modeling
for optimal design makes it possible to translate the test process of actually made mechanisms to testing and
analysis of a computer model, which significantly saves material and time resources for preparation and
implementation of modern machines or mechanisms and guarantees their quality and reliability. The use of such a
computer model is possible when building an adequate mathematical model that reflects the mechanical formation
of contact surfaces, the process of working gearing and allows for comparative analysis of efficiency. gears that are
designed for transmission devices. Therefore, the simulation of wheel engagement remains relevant in the
development of new types of gears, which is inconceivable without deep knowledge of the basic laws of interaction
of interconnected tooth surfaces and requires a comprehensive study of the kinematics and nature of contact of
such surfaces to assess the performance of developed gears. The mathematical model of kinematic formation of
lateral surfaces of teeth of cylindrical helical gear wheels with the initial contour of the general look is offered in
the work. With the help of the considered model the equations of lateral surfaces of geargenerating tools - tool
wheels with Novikov gearing are received. The obtained dependences contribute to the study of the parameters of
the movement of contact points in the transmission when rolling the spatial wheels with tool surfaces, which are
represented by rollers with oblique teeth. During modeling, taking into account the geometry of the initial surfaces
of the spatial transmissions, a mathematical model of the formation of the teeth of the spatial wheels with machine
gearing was developed. As a result of mathematical modeling the equation of the processed surface of a tooth of a
gear wheel and a wheel of spatial transfer is received. Due to mathematical and computer simulation of the
working gear of the connected spatial gears, a real-time modeling program of the working gear, instantaneous and
total contact areas and projection of the gear curve has been developed. Tests of working gearing of spatial wheels
are carried out. The shape and position of the contact area are investigated. Software simulations of the working
gear and contact pads confirmed the absence of movement of the instantaneous contact pads along the height of
the teeth in the process of their movement along the tooth line from one end plane of the wheels to another. This
indicates the fulfillment of the necessary and sufficient criterion of Novikov's engagement for the designed spatial
transmissions. The specified method of calculation of efficiency of gearing taking into account contact interaction
of lateral surfaces of teeth and speeds of rolling and sliding of contact sites is developed. This allowed the
development of an interactive module for the interaction of the designer of the computer model of transmission
with the resources of the simulation software system. Application of the developed software and the offered
methods of construction of models of mechanical shaping of contacting surfaces and process of working gearing
allows to carry out the qualitative analysis of efficiency. spatial transmissions that are being developed. At the same
time it is possible to reduce losses on friction in gearing and to increase efficiency power units and gearboxes,
which in times of economic crisis is of great economic importance. The implementation and verification of the
adequacy of field experimental research and computer modeling, which was carried out by the considered
computational methods. A sample of the gearbox with spatial transmission was designed, which is used for the
winch type LSHV / 2Ch-63. The experimental reducer was installed in the mechanism for controlling and
regulating the change of the angle of rotation of the blades in the rectifier of the fan of the main ventilation of the
mine DCD-47U. The use of this reducer allowed to reduce energy losses by 15-20% and by increasing the sliding
speed of the lateral surfaces of the teeth to increase the efficiency reducer by 6-8%. The results obtained in the
dissertation can be used by design and engineering organizations in the design and manufacture of gears in
gearboxes, which are used as high-load elements of the drives of forging and pressing, concentrating, transport
and other types of equipment.
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