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3MillHEHHSIM

2. Improvement of wear resistance of large-modular gears by surface plasma-arc reinforcement

Pedepar:

1. Po6oTa mpucBsiyeHa MiIBULIEHHIO 3HOCOCTIMNKOCTI BEJIMKOMO/IYJIbHUX 3y04acTUX Ilepead 32 PaxyHOK
3aCTOCYBaHHS iHHOBALifHOTO METOMY TIOBEPXHEBOTO I171a3MOBO-1yroBoro 3MitHeHHs ([1[1]13) pobounx MoBepxOHb
3y0iB. BU3Ha4€HO BIIJIMB (Pi3NKO-MEXaHIYHMX BJIACTUBOCTEN MaTepiajiB 3y0yaTHX KOJIiC Ha iIHTEHCHUBHICTh
3HOIIEHHS B I1€PioJ MPUMPALIIOBAHHS Ta BCTAHOBJIEHOTO PiBHOMIPHOTO 3HOCY KOHTAKTHUX II0BEPXOHb 3y0iB, a
TaKOX OOI'PYHTOBAHI MOXJIMBOCTI iX IIPOAYKTHBHOIO IIOBEPXHEBOI'O 171a3MOBO-AyTOBOr0 3MilJHEHHS. Po3pobsieHo
METOJIMKY BU3HAYE€HHS 1 OLIiHKU 3aJIMIIKOBOTO PECYPCY BEJIIMKOMOJYJIbHUX 3ybdacTux nepegad micss I3 Ta
IOCIIIKEHO BILJIMB TEXHOJIOTIYHMX [TApaMETPIB JaHOr0 IIPOLECY Ha 3HOCOCTINKICTD i MEXaHI3MU 3HOIIYBAaHHS

noBepxHeBoro mapy. [IpoBeeHo onTuMizallito napaMeTpiB POLeCy MiBUILLEHHS 3HOCOCTIMKOCTI 3y6uyacTux



nepenay, MJsIXOM MaTeMAaTUYHOTO MoJenoBanHs npouecis [MT1]]3 3y6yacTyx KOJIiCc Ta OTpUMaHi ONTUMAJIbHI
CIIiBBiJHOLIIEHHS BeJIMYMHU IIBUIKOCTI PyXy [KepeJsia HarpiBaHHA ¥ CUJU CTPyMy I1a3amoBoi nyru (Vopt = 350
MM/xB, lopt = 245 A), 1110 103BOJINJIO BCTAHOBUTHU 30i7IbIIEHHS CTPOKY €KCIUlyaTallii 3y6b4acTux KoJlic.
ExcniepuMmeHTanbHO pociigpkeno npouec I3, po3pob6seHo 1 peanizoBaHO METOAUKY TEIIOQPI3UIHUX
IOCJIiIKeHb, 3po6yIeHa OLliHKAa OTPUMaHUX (Pi3NKO-MexXaHIYHMX BJIACTUBOCTEN Ta TBEPLOCTI 06POGIIOBAHOTO
Marepiajy Ipu I1J1a3MOBOMY HarpiBaHHi. ExclieprMeHTasIbHO NOCIIiIKeHO MilBUIIeHHS JOBrOBiYHOCTI poO60TH
BEJINKOMOJIYJIPHUX 3y04acTux nepeznad, mo npouuwu INI1]3 i npoBejeHO po3paxyHKU Ha JOBrOBIYHICTb 3a
IIapaMeTPOM 3HOLIEHHS, Ta BCTAHOBJIEHO, 10 3aCTOCYBAHHS JAaHOTO CIIOCO0Y TEPMiYHOI 0OpOOKH 306ibliTye
3HOCOCTIUKICTh B 2,28 pa3u. Po3po61eHo Ta CTBOPEHO KOMILJIEKC CIelliali30BaHOTro O6JIaTHAHHS JJ1s1 peasti3allii
TEXHOJIOTIYHOI CX€MH I1J1a3MOBO-1IyTOBOT'O TIOBEPXHEBOIO 3MillHEHHSI POOOYNX IIOBEPXOHD BEJIMKOMOAYJIbHUX
3y04acTux nepenad 6e3 oIJIaBJeHHs, 3 BAKOPUCTAHHSIM OPUTiHAJIbHOI KOHCTPYKLii MarHiTHO-BiIXWIISIOUOI CUCTEMU

ILJIs1 CTBOPEHHS 30BHIIIHBOIO MArHiTHOrO MOJISL.

2. The work is devoted to the increase of wear resistance of large-modular gears due to the application of the
innovative method of surface plasma-arc reinforcement (SPAR) working surfaces of teeth. The influence of the
physical and mechanical properties of the gear wheels' material on the intensity of wear in the period of tire work
and the established uniform wear of the contact surfaces of the teeth has been determined, as well as the
substantiated possibilities of their productive surface plasma-arc reinforcement. The method of determination and
estimation of the residual resource of large-modular gear transmissions after SPAR is developed and the influence
of technological parameters of this process on wear resistance and mechanisms of deterioration of the surface
layer have been investigated. The optimization of the parameters of the process of increasing the wear resistance
of gears by means of mathematical modeling of the SPAR processes of gear wheels was carried out and the optimal
ratios of the velocity of the heat source movement and the current strength of the plasma arc (Vopt = 350
mm/min, lopt = 245 A) were obtained, which allowed establishing an increase in service life gear wheels. The
process of SPAR has been experimentally investigated, the method of thermophysical research has been developed
and implemented, an estimation of the obtained physical and mechanical properties and hardness of the processed
material during plasma heating has been made. The increase of durability of the work of large-modular gears
passing by the SPAR has been experimentally investigated and the calculations on durability have been performed
for the wear parameter, and it has been established that the application of this heat treatment method increases
the durability 2.28 times. A complex of specialized equipment was developed for the implementation of the
technological scheme of plasma-arc surface reinforcement of the large-modular gears' working surfaces without
melting, using the original design of the magnetic-deflection system for the creation of an external magnetic field.
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