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Pedepar:

1. O6'ekTOM HOCIIIKEHHS € TIpoliec (OPMYBAaHHS [I0BEPXHEBOTO APy MIPY 06pO6Li pisaHHIM HEXOPCTKUX BUPOOiB
i3 MOTiMepHUX KOMITO3UTIB. MeTa JOCiKeHHS - MiTBUIIEHHS SIKOCTi 00pO6JIeHMX TIOBEPXOHb Ta IIPOLYKTUBHOCTI
IIpoLiecy pi3aHHS HE>KOPCTKUX LUJIIHAPUYHUX BUPOOIB i3 NOJIiMEpHUX KOMIIO3UTIB 32 paxyHOK iHTerpatii
KiHEMaTUYHUX CXEM Pi3aHHS. MeTonu JOCiI)KeHHS - aHaJIiITUYHI JOCTiI)KeHHs 6a3yBallCsl HA TEOPETUYHUX
OCHOBAxX IIPOLECY MEXaHIYHOI 06POOKH, PyHIAMEHTANBHUX MOJIOKEHHSIX TE€OPii pi3aHHS Ta NPY>KHOCTI
aHI30TPONHUX MaTepiasiB. MaTremMaThyHe MOMIEJIOBAHHS MTPOLECY Pi3aHHS BUKOHAHO HA OCHOBI T€OPii KOJIMBaHb
npy>xHoi cuctemu. [IopCcTKiCTh MOBEPXOHb BUMIPIOBaIM 6€3KOHTAaKTHUM Ta KOHTAaKTHUM MeToAaMu. [nouny
Ie(QeKTHOro mapy BU3HaYaau METOAOM KOCOrO 3pi3y 3 BUKOPUCTAHHSIM PACTPOBOI €JIEKTPOHHOI Ta ONTUYHOI
Mmikpockorii. [Toxu6ky reomeTpuyHoi GOpMU BU3HAYATIU METOAOM 6€3M0CepeIHbOi OLiHKU. PO3paxyHOK

MaTeMaTU4YHOI MOJieJli MeXaHiYHOi 06pO6KY BUKOHAHO 32 I0IIOMOI0I0 CUCTEMU KOMIT'IOTEPHOI ajiredpu 3 Kjiacy



CHACTEM aBTOMATU30BaHOTIO NpoeKTyBaHHs Mathcad. TeopeTryHi Ta IpakTU4YHI pe3yJIbTaTy: MOJISATAI0Th B
PO3BMINPEHHI MOKIMBOCTEN MiIBUILIEHHS IKOCTi 06pO6IeHNX ITOBEPXOHD Ta MIPOAYKTUBHOCTI IIpoLecy pizaHHs
HEKOPCTKUX UUJIHAPUYHUX BUPOOIB i3 OJIiIMEPHUX KOMIIO3UTIB 32 paXyHOK BUKOPUCTAaHHS iHTETPOBaHUX
KIHEMaTUYHUX CXEM Pi3aHH4, SKi CIIPSIMOBaHI Ha B3a€MOKOMIIEHCALIiI0 CUJI Pi3aHHA Ta KDYyTHOTO MOMEHTY, Iil04nX
Ha BUpi6. HaykoBa HOBU3HA: BIEPLIE TEOPETUYHO OOIPYHTOBAHO i €KCIIEPUMEHTAJIbHO MiATBEPIKEHO €(PEKTUBHICTh
npolecy 6araToiHCTPyMEHTaIbHOI 06POOKY HEXXOPCTKUX BUPOOIB i3 OJIiIMEPHUX KOMITIO3UTIB, SIKUI 6a3yeThCs Ha
iHTerpauii KIHEeMaTUYHUX CXE€M Pi3aHHS 32 OKPEMUMMU iIHCTPYMEHTaMU [1J14 3a6e31e4eHHs KOMIIeHcallii cuil i
MOMEH-TiB, [Iil04MX Ha BUPIO, 1110 LO3BOJIMJIO OTPUMATU HEOOXiIHY MIOPCTKICTh, BOPCUCTICTD, IMUOUHY Ae(dEKTHOTO
[Iapy Ta [I0OXUOKYy reoMeTpUyHOi (popmu 110BepxOHb Ha (OHI MifBUIEHHS TPOLYKTUBHOCTI MIpOIieCy pisaHHS;
BIleplIe Ha OCHOBi po3p06JieHOi 3arajlbHOi MaTeEMaTUYHOI MOZeJIi ITpoliecy pi3aHHs 3a iHTErpOBAHOIO KiHEMATUKOIO
BM3HAUY€HO HEOOXIiIHi YMOBH [1J11 B3a€EMOKOMITIEHCAllil CUJI Pi3aHHS Ta KPYTHOTO MOMEHTY, [il0uMX Ha BUPiO, Ta
[IPU3HAYEHO palliOHaJIbHI PEKMMU Pi3aHHSA Ha TPAaHUYHINM YMOBI pO3Maxy KOJIMBaHb y 30Hi pi3aHHs; BIieplie
BCTaHOBJIEHO YMOBY [1J1s 3a0€e311e4eHHs 6a’KaHOi SIKOCTi TOBEPXHEBOTO MIapy HESKOPCTKUX BUPOOIB i3 [10J1iMepHUX
KOMIIO3UTiB HEOOXiIHO 3a06e3neynTy, 06 po3Max KoJIMBaHb BUPOOY B 30Hi pi3aHHS He II€PEBUIYBaB PO3MIpy
POBiHra, 110 apMye BUPi6 y HAIIPSIMKY HOpMaJi 4o 06po6ieHoi noBepxHi. CTyMiHb YIPOBAIPKEHHS: IPAKTUYHA
LiHHICTb MigTBEpIPKEeHa akKTaMu PO BIIPOBAIKEHHS pe-3yJIbTaTiB gucepTauiiiHoi poboTtu Ha [I1 "3aBof im. B.O.
Manumesa” (M. XapKiB), B HaBYaJIbHUI NPOLeC [IpU IiAro-ToBLi PaxiBLiB y raaysi MalImHOOYIyBaHHS B YKpaiHChKil
imkeHepHO-Tlefaroriyxii akagemii. Cepa BUKOPUCTAaHHS - MAIIMHOOYIiBHA ranysb, 30Kpema o0pobKa Marepiai

pi3aHHAM.

2. The subject of research is the process of formation of surface layer when cutting non-rigid polymer composite
prod-ucts. The objective of research is to improve the quality of machined surface and productivity of cutting of
non-rigid cylindrical products, made of polymer composites, due to the integration of kinematic schemes of
cutting. Methods: the analytical study, based on the fundamentals of machining process, theory of cutting and
elasticity of anisotropic materials. The mathematical model of cutting process was built on the basis of the theory
of vibration of elastic system. The surface roughness was measured by both contact and non-contact methods.
The depth of defective layer was determined by means of the oblique cutting method with the use of scanning
electron microscopy or scanning optical microscopy. The defect of geometric form was determined by the direct
method of evaluation. The calculation of mathematical model of machining was performed, using the Computer
Algebra System, referred to the class of computer-aided design systems Mathcad. The theoretical and practical
results help to enhance the quality of machined surfaces and productivity of cutting of non-rigid cylindrical
products, made of polymer composites, due to the integration of kinematic schemes of cutting, aimed at the
mutual compensation of cutting forces and torque, acting on the product. Scientific novelty: the efficiency of
multi-instrumental machining of non-rigid polymer composite products, based on the integration of kinematic
schemes of cutting according to individual instruments to provide the compensation of forces and moments,
acting on the product, was first theoretically based and experimentally confirmed, which allowed to obtain
required roughness, crispness, depth of defective layer and defect of geometric form of surfaces together with the
increase in the productivity of cutting process; the conditions, required for the mutual compensation of cutting
forces and torque, acting on the product, were first specified on the basis of a developed general mathematical
model of cutting process according to the integrated kinematics, and a rational cutting schedule and the boundary
condition for vibration swing in the zone of cutting were first set; the condition for ensuring the desired quality of
surface layer of non-rigid polymer composite products was first specified not to allow the vibration swing in the
zone of cutting to exceed the size of roving, reinforcing the product in the direction normal to the machined
surface. Degree of implementation: the practical value was confirmed by the acts of implementation of the results
of thesis work at the State-Owned Enterprise "V.O. Malyshev" (city of Kharkiv) and in the learning process at the
Ukrainian Engineering and Pedagogical Academy to train specialists in the field of machine-building industry.
Sphere of implementation: machine-building industry, namely, material cutting.
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