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1. KoMmmsiekcHe CaMOHaJIaroJipKyBajlbHE OCHAIIEHHA [JI14 BI/ICOKOC(l)CKTI/IBHOI‘O 3aTUCKY Ta 6araTop13U,eBo'1' 06pO6KI/I

2. Complex self adjusting tooling for high efficiency clamping and multi cut machining

Pedepar:

1. luceprauis npucBs4YeHa CTBOPEHHIO Ta JOCIiIPKEHHIO KOMILJIEKCHOTO CAMOHAJIArOKyBaJIbHOTO OCHAIEHH [1JIs
BHCOKOe(EKTUBHOTO 3aTUCKY Ta 6araTopisieBoi TOKapHOi 00poOKu. Po3po6seHi i HAyKOBO OGIPYHTOBaHi OCHOBU
BMKOPHMCTaHHS 6araTopisLeBoro OCHallleHHs aIallTUBHOTO TUITY Y KOMIUIEKCI i3 CaMOPEryIbOBAaHUM 3aTUCKOM
3aroToBoK. O6’elHaHHS B OIHII KOMIJIEKCHIN crCcTeMi piBHOMIDHOrO 3aTUCKY i 6araTos1e30BOro pizaHHS
aJarTMBHOIO TUILY MiJiBULIEHO] MPOAYKTUBHOCTI Ta HAAiHOCTI i BIOpOCTINKOCTI J03BOJINTD NOCSITHYTHU POy
IIO3UTUBHUX €(EKTIB, 30KpeMa MiJBUIIEHHSI TOYHOCTi 06p00KY, ii €(peKTUBHOCTI i SIKOCTi, IOAPIOHEHHS 3/IMBHO]
CTPYXKU. B 11bOMy Is1aHi pO3p0O6IeHI KOHCTPYKIIiHHI cxemMu 6aratosie30BUX CaMOHAIAro/IKyBajlbHUX CUCTEM J1JISI

TOKapHOI 00POOKY 3 PO3MINPEHUM [1ialla30HOM i PiBHOMIPHO PO3IOJIiJIEHUM 3yCUJIISIM 3aTUCKY Ta BUPIBHIOBAaHHIM



3yCHWJIb Pi3aHHs a0aNTUBHOrO TUIly Ha OCHOBI BapiallilHOrO ME€TOAY PO3PaxyHKy TOYHOCTI MAalllMH pO3po06yeHa
aHaJIiTUYHA MOJeJIb, SIKa I03BOJIMJIA [IPOBECTH OLiHKY BILJIMBY ITOXUOOK CKJIaIOBUX KOMIIJIEKCHOTO
CaMOHAaJIaroI)KyBaJIbHOTO OCHAIIEHHS, 1110 BUHUKAIOTh B PE3YJIbTATi CUJIOBOI [Iii 31 CTOPOHY IIPOLIECY Pi3aHHS Ta
3aTUCKHOTO IPUCTPOIO, HA BUXIJHY TOYHICTb OOPOOJII0BAHUX LIMJIIHIPUYHUX IOBEPXOHb KOHCOJIBHO 3aKPillJIEHUX
Ierasnei. BuBeneHi 3a1€KHOCTI 171 BU3HAYEHHS MaJIMX JIHIMHYX 3MIleHb 1 KyTiB [IOBOPOTY, BUKJIMKAHUX
MIONIEPEYHUM 3aKJIMHIOBAHHSIM 3arOTOBKY B 3aTUCKHOMY NMATPOHI Ta MaJvX JIiHIMHUX 3MillleHb, BUKJIMKAHUX
IedopmalisiMu pisLeBux GJIOKIB Iif Ji€lo CKIafoBUX CUJI pi3aHHS. BinnoBigHo oTpUMaHi BiixuieHHs pajiyca
LUWJIIHIPAYHOI IIOBEPXHI [ieTasli 10 KyTy [TI0BOPOTY Ta MaJli JIiHilHi 3MilleHb. 3a pe3ysbTaTaMy MOZEIIOBaHHS
BCTAHOBJIEHO MOCTINHICTb BiIXUJIEHHS pafiyca LUIiHIPUYHOI IOBEPXHI JeTasli IO NOBXKHI y IEBHUX KYTOBUX
II0JIOKEHHSIX. B pe3ysibTaTi aHaliTHYHOrO i KOMITIOTEPHOTO MOJIEJIIOBaHHSI OTPUMaHi 3aJIEXKHOCTI [1ialla3oHy 3aTUCKY
3arOTOBOK 3aTUCKHUAMM [IaTPOHAMU [J1s1 Pi3HOTO TUITY BTYJIKOBUX €JIEMEHTIB 3aTUCKY Bifi TOBIIMHU CTiHKU Ta
CHJIOBOTO HaBaHTAKEHHS 31 CTOPOHU IIPUBO/Y 3aTUCKY, Ta OTPUMAHO KAPTUHM iX HANpyXeHO-71e(HOPMOBAHOTO
CTaHy. AHaJli3 TYHaMiYyHOI CTIIKOCTi 6araTosie30B0i CUCTEMHU CaMOHAJIArOpKyBaabHOI 06POOKY IiATBEpAUB
MiBUIIEHHS CTiKOCTi TPOTU aBTOKOJIMBaHb IIPU 6araToJie30Biil 06po61ii 3 piBHOMIpHUM 3aTHCKOM 3arOTOBOK

IIOPiBHSIHO i3 OJHOJIE30BOIO.

2. The thesis deals with the creation and research of complex self adjusting tool accessories for high efficiency
clamping and multi cut machining. The basics of using a multi-tool adaptive-type accessories in combination with
a self-regulating work piece clamping have been developed and scientifically based. Combining uniform clamping
and multi-tool cutting of adaptive type in a single integrated system of increased productivity, reliability and
vibration resistance will allow to achieve a number of positive effects, such as increase the machining accuracy, its
efficiency and quality, grinding the continuous chips. In this regard, structural schemes of multi-edge self-
adjusting systems for turning with an extended range and a uniformly distributed clamping force and adaptive-
type equalizing of cutting forces have been developed. An analytical model has been developed on the basis of a
variation method for calculating the machines accuracy. This model made it possible to evaluate the influence of
the errors of the components of the integrated self-adjusting tooling resulting from the force effect from the
cutting process and the clamping device, on the initial accuracy of the machined cylindrical surfaces of the
cantilever parts. Dependencies are derived for determining small linear displacements and rotation angles caused
by transverse jamming of the work piece in the chuck and small linear displacements caused by deformations of
the cutting blocks under the action of the cutting force components. Respectively, deviations of the radius of the
cylindrical surface of the part in angle of rotation and small linear displacements were obtained. According to the
simulation results, the constancy of the deviation of the radius of the cylindrical surface of the part along the
length in certain angular positions was established. As a result of analytical and computer modeling, the
dependences of the clamping range of work pieces in the chucks with different types of sleeve elements of the
clamp on the wall thickness and the power load from the clamp drive side are developed, and pictures of their
stress-strain state are obtained. The analysis of the multi-edge system dynamic stability of the self-adjusting
machining confirmed the increase in resistance against self-oscillations together with the uniform clamping of
work pieces compared to single-cut turning.
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