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1. TEXHOJIOTTYHE 3ABE3IEYEHHA MIABUILEHHSA AKOCTI TA ITPOJIYKTUBHOCTI ®OPMOYTBOPEHHS
[TPOCTOPOBO-MOJVIGIKOBAHIMX 3YBUIB MYDT

2. TECHNOLOGICAL SUPPORT OF UPGRADING AND PRODUCTIVITY IMPROVEMENT OF SHAPING OF
SPATIALLY-MODIFIED MUFF TEETH

Pedepar:

1. O6'exTOM HOCTiIKEHHS AUCEPTALiIIHOI pOOOTU € TEXHOJIOTIYHMI NIPOL,EC BUTOTOBJIEHHS IPOCTOPOBO-

Mo (diKoBaHUX 3yOLiB MyPTH. MeTolo aHOi poOOTH € MifBUIILEHHS SIKOCTI i IPOAYKTUBHOCTI POPMOYTBOPEHHS
IIPOCTOPOBO-MOAU(IKOBAHUX 3yOLiB My(PT Ha OCHOBi BIOCKOHAJIEHHS TEXHOJIOTIYHOIO i CTPYKTYpPHOTO
3a0€e3ne4eHHs iX BUTOTOBJIEHHS IJISIXOM PO3POOKHU PalliOHAJIbHOI CTPYKTYPH TEXHOJIOTIYHUX Ollepalliil Ha 6a3i
BHMKOPHUCTaHHS IPUHLMILY IIOCJIiTOBHOrO HAOIV>KEHHSI IIapaMeTpiB 06po0OKu 1o puHLUIiB 2-r0 criocoby OuiB'e.
[Ipu npoBeneHHi JOCIiIKEeHb BUKOPUCTOBYBAINCS HACTYIIHI METOAM: METOAY €KCIIEPUMEHTAJIBHOTO i
AQHAJIITUYHOTO MOJEJIIOBAHHS, OCHOBHI IIOJIOXKEHHS JU(pepeHLiabHO] FeOMETPii, MAaTPUYHOTO YMCJIEHHS], TEOPii
IIOBEPXOHb, TEOPii 3auersieHb, Teopii POPMOYTBOPEHHS, 3aCHOBAHOI HA cXxeMax (POPMOYTBOPEHHS IPYTOTo i

TPEeThOTO KJIACIB, sika 00y oBaHa Ha Teopii OiB'e. OTpuMaHi pe3ysibTaTu MalOTh HACTYIIHY HAyKOBY HOBU3HY: 1.



Ynepuie po3po6yieHi OCHOBY CMHTE3Yy TEXHOJIOTIYHOTO NPOLECY BUTOTOBJIEHHSI IPOCTOPOBO-MOIU(PiKOBaHOI
reoMmeTpii 3y61iB MydTH, 3aCHOBaHI Ha CTBOPEHHI PallioHaIbHOI CTPYKTYpU TEXHOJIOTIYHOTO IIPOLIECY 3 YMOBU
IIOCJIiIOBHOTO BUKOHAHHS YMOB 2-Tr0 cnioco6y OsiB'e. 2. OTprUMaHi pe3ysbTaTy JO3BOJIUIN PO3POOUTU
PEeKOMeHalii 0 CUHTE3y paliOHaNIbHOI CTPYKTYPHU TEXHOJIOTTYHOTO IIPOLECY BUTOTOBJIEHHSI IPOCTOPOBO-
monudikoBaHoi reomeTpii 3y6uacTux MyQdT 3aJI€KHO Bif, 0COOINBOCTEN eKcIlTyartaLii 3ybyactoi MydpTu B
TEXHOJIOTi4HiN cucTemi. 3. 3arpoNOHOBaHiI KOHKPETHI BapiaHTU TEXHOJIOTIYHOTO 3abe3NeYeHHs 111 peasizaii
PO3p006JIEHOI CTPYKTYPH TEXHOJIOTIYHOTO [IPOLIEeCy BUTOTOBJIEHHS IPOCTOPOBO-MOAM(DIKOBAHOI reoMeTpii 3y6iB
mydTH. 3arponoHoOBaHi peKoMeHAAalii 03BOISIOTh MigBUIIUTYA TOYHICTh GOpMOYyTBOpeHHs 3y6iB Ha 30-40% B
IIOPiBHSIHHI 3 6230BMM BapiaHTOM i IiABULIUTHU IPONYKTUBHICTD iX BUrOTOBJIEHHS Ha 40-50% (MeTO[, XOHIHTYBaHHS).
4. Y po60Ti 3aIIpOIIOHOBAHI HOBi TEXHIUHI PillIEeHHS 10 CUHTE3Y TEXHOJIOTIYHOro 3a6€e311e4eHHs] BUTOTOBJIEHHS
IIPOCTOPOBOi reoMeTpii 3y6iB, Ha sIKi OTprMaHi nateHTu TyHicy. 5. Pe3ysbTaTt pO60TH 3aIIPOBAIKEHI Y BIIKPUTOMY
aKLioHepHOMY ToBapuCTBi "HayuHo-uccnenosatenbckuil uHCTUTYT "MIBOTEPM" (Pocist), Ha CHDKHSIHCBKOMY
MamuHo6yzaiBHOMY 3aBoai BAT "Morop-Ciu" (Ykpaina), Ha TyHicbkoMy peMOHTHOMY 3aBozi "Sotucoupe” (TyHic), B
yu60BOMY ITIpolieci B JJoHELIbKOMY HallioHaJIbHOMY TeXHIYHOMY yHiBepcuTeTi (YKpaiHa) i TexHosoriyHOMy

yHiBepcuTeTi Menxe3 Enb be6 (TyHic).

2. The object of research of the thesis is the technological process of manufacturing spatially modified coupling
teeth. The aim of this work is to improve the quality and productivity of forming spatially modified coupling teeth
on the basis of technological and structural improvements of their manufacturing through the development of a
rational structure of process operations using the principle of progressive approximation of the process
parameters to the principles of Olivier’s 2-nd method. In investigations the following research methods have been
used: experimental and analytical simulation methods, the basic provisions of differential geometry, matrix
calculus, the theory of surfaces, the theory of links, the theory of forming, based on the schemes of the second and
third class forming, which is based on the theory of Olivier. These results have the following scientific novelty: 1.
For the first time, new principles are designed for the synthesis of the technological process of manufacturing the
spatially modified geometry of coupling teeth, based on the establishment of a rational structure of the
technological process from conditions of successive fulfillment of the terms of Olivier's 2-nd method. 2. The
researches made have allowed developing a universal technological process structure that gives the possibility to
synthesize particular variants of technological processes for manufacturing of spatially modified teeth for various
work conditions of tooth couplings in the technological system. 3. A general method and algorithm for complex
designing of technological process of manufacturing the spatial geometry of the coupling teeth, providing
improved quality and productivity of the coupling teeth forming, as well as the linearity of tooth contact and load
balancing in tooth action during the operation have been developed. 4. Main principles of the integration of the
structure of technological process operations for machining of spatially modified coupling teeth have been
developed. The practical significance of the results: 1.This work has allowed making a technological process of
manufacturing a spatial modification of coupling teeth, which enables to manufacture gear couplings with a linear
contact of working surfaces of teeth and even load distribution in the coupling action. 2. The results allowed
developing recommendations on the synthesis of a rational structure of the technological process of
manufacturing spatially-modified geometry of toothed couplings, depending on the particular operation of a
toothed coupling in the technological system. 3. Specific options for technological support for implementing the
developed structure of the technological process for manufacturing spatially- modified geometry of the coupling
teeth are proposed. The proposed recommendations can improve the accuracy of tooth forming by 30-40%
compared with the basic version and improve the output of their manufacturing by 40-50% (method of honing). 4.
The work proposes new technical solutions as to the synthesis of technological support for manufacturing spatial
geometry of teeth, for which patents of Tunis are granted. 5. The results of work have been applied in
manufacturing of spatially modified toothed couplings in public corporation “Scientific and Research Institute
“ISOTERM” (Russia), in Snezshnyansk machine works of public corporation “Motor -Sich” (Ukraine), Tunis repair
works “Sotucoupe”, Tunis, in training process of Donetsk National Technical University (Ukraine) and
Technological University Medges El Bab (Tunis).
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