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1. TeomeTpuyuHe MOZEJIIOBAHHS [TIOBEPXOHb 6araTo3axifiHoi YMCTOBOI YEPB'STYHOI (ppe3un

2. Geometric modeling of the surfaces of multiple-thread milling cutter

Pedepar:

1. O6’eKTOM [OCIIIKEHHS € MTPOLeC MOIEIIOBAHHS CIPSDKEHUX KPUBOJIIHIHUX MTOBEPXOHb 3 TOYKOBUM Ta JIiHINHUM
KOHTaKTOM. MeTOI0 JOCJIiIPKEHHS € TeOMETPAYHE MOZEJIOBaHHS, Ha 6a3i Teopii IpOCTOPOBOro NapaMeTpUYHOro
KiHEMATUYHOTO TBUHTA, CIPSDKEHUX KPUBOJIHIHUX IOBEPXOHb 3 TOUKOBMM Ta JIiHIMHUM KOHTAKTOM (Ha IIPUKJIami
OaraTo3axigHoi 4yncTOBOI YepB'sT9HOi (pesn), 10 BUKIIIOYA€E iHTepPEePEeHLIio Ta CIPUsIE MiIBULEHHIO
IIPOYKTUBHOCTI i SIKOCTi 06pOOKU MKUPOKOro Kiaacy BUPO6iB, 06MEKEHUX CKIaAHUMU KPUBOJIHINHUMU
noBepxHaIMu. Peasizanisg nocrasyieHnx y poboTi 3aBaHb 6a3yeTbCs HA CHCTEMHOMY aHaJi3i, KiHeMaTUYHOMY MEeTOZ]
IOCJIiIPKEHHS TPOCTOPOBUX 3a4eIlyIeHb, METOAX aHAJIITUYHOI reOMeTpii y IJIOMKHI i mpocTopi, AudepeHLianbHil

reometpii, Teopii KiHeMaTUYHOrO TBMHTA, & TAKOXK HA Cy4aCHUX KOMITIOTEPHUX TE€XHOJIOTISIXK. Y POOOTI IIPOBEAEHO



T€OpPETUYHE OOI'PYHTYBAHHS i PO3POOJIEHO AJITOPUTMU (POPMYBAHHS CIIPSPKEHUX KPUBOJIIHIHUX TOBEPXOHB 3
TOYKOBUM Ta JIiHIHHUM KOHTAaKTOM CTOCOBHO MOJIEJIIOBaHHS 6araTo3axigHoi YMCcTOBOI yepB'sT4HOi ppesu.
3anpornoHOBaHO reOMETPO-KiHEMaTUYHMI METOJ, Ta TEOMETPUYHUIM iIHCTPYMEHTApiil MOJEJII0BAaHHS 6araTo3axifgHoi
YUCTOBOI YepB'sTYHOi Ppe3u. BukoprucTaHo Teopilo i cmocobu KpUBOJiHIHHO-TIPOEKIifHOIO MOJIeTIOBaHHS
IIPOCTOPY, & CaMe IIPOCTOPOBOrO MapaMeTPUYHOTO KiIHEMAaTUYHOT'O 'BAHTA /1711 GOPMYBaHHS aHAJIITUYHOTO ONUCY
I'BUHTOBUX [I0BEPXOHb, 1110 JO3BOJIMJIO 3BECTH 3aIMC PiBHSHD [0 IapaMeTpUyHOi popmu, alrOpUTMi3yBaTu
reOMETPUYHE MOJEJIIOBAHHS [109aTKOBOI [IOBEPXHi PDKy4Oro iHCTPYMEHTY, CIIPOCTUTHU aJTOPUTMIYHO-TIPOIPaMHY
peasizallilo OTpUMaHUX PE3YJIbTATIB, NiABUILUTH TOYHICTb Ta IPOLYKTUBHICTb 0OPOOKY BUPOOIB Y BilIOBIAHOCTI 1O
Cy4aCHHUX BAMOT. YIOCKOHAJIEHO aJIFTOPUTM F'€OMETPUYHOTO MOZEIIOBAHHS CIIPSIKEHUX TBUHTOBUX [TOBEPXOHB Ha
0a3i KiHeMaTUYHOIO TBUHTA BiAATIOBIHO 10 OOPOOKM Ha BEPCTAaTax 3 YMCJIOBUM ITPOTPAMHUM YIIPABJiHHSM.
Po3pob6seHo npsima Ta o6epHeHa 3a7ja4a FeOMETPUYHOTO MOJIEJIIOBAHHS 1J151 BUSHAYEHHS [TOBEPXHI YACTOBOI
4yepB'a4HOi (ppe3u 3 AeKibKoMa 3ax0iaMU Ha 6a3i Teopii NpoCTOPOBOro NapaMeTpUYHOro KiHeMaTUYHOTO TBUHTA.
BukoprcTaHHS OTPMMaHOro MeTOAY [IOLiJIbHO IIPY BUTOTOBJIEHH] PKYy4YOro iHCTPYMEHTY Y MallMHOOYyBaHHi, 1110
XapaKTEPU3YEThCs CKIAIHUMHU KPUBOJIiHIMHMMY IIOBEPXHSIMU BUPOOIB, 3 MiIBULIEHOIO TOYHICTIO, HAMIMHICTIO i

IIPOAYKTUBHICTIO. Pe3ysbTaTi po60TH BIPOBAIKEHO B po60TY BificbkoBoi akagemii (M.Oxeca).

2. The object of the study is the process of simulating conjugate curvilinear surfaces with point and linear contact.
The purpose of the study is geometric modeling, based on the theory of spatial parametric kinematic screw,
conjugate curvilinear surfaces with point and linear contact (on the example of a multi-turning worm cutter),
which eliminates interference and contributes to the increase of productivity and quality of processing of a wide
class of products, limited by complex curvilinear surfaces. The implementation of the tasks set in the work is based
on the system analysis, the kinematic method of studying spatial links, the methods of analytical geometry in the
plane and space, differential geometry, the theory of the kinematic screw and modern computer technologies. The
research paper presents a theoretical justification and developed algorithms for the formation of conjugate
curvilinear surfaces with a point and linear contact regarding the simulation of a multiple-feed worm milling
cutter. A geometrical-kinematic method and geometrical toolkit for modeling multiple-threaded worm milling
cutters are proposed. The theory and methods of curvilinear-projection modeling of space, namely, the spatial
parametric kinematic screw for formation of analytical description of screw surfaces, have been used, which made
it possible to reduce the recording of equations to a parametric form, to algorithmize the geometric modeling of
the initial surface of a cutting tool, to simplify algorithm-program realization of the received results, to increase
accuracy and the productivity of product processing in accordance with modern requirements. The algorithm of
geometric modeling of the conjugate screw surfaces based on the kinematic screw according to machining on
numerically controlled machine tools is improved. A direct and inverse problem of geometric modeling was
developed for determining the surface of a worm cutter with several measures based on the theory of spatial
parametric kinematic screw. The use of the obtained method is advisable in the manufacture of a cutting tool in
mechanical engineering, characterized by complex curvilinear surfaces of products, with increased accuracy,
reliability and performance. The results of the work were introduced into the work of the Military Academy
(Odessa).
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