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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TeMaTHYHHX PYyOPHK: 55.16

Tema guceprauii:
1. InTencudikauis npoecis BUTJIAIpKyBaHHS TUTAHOBUX CIIJIABIB 17151 MiABUILIEHHS peCYpCY AeTajei

2. Intensification of burnishing processes of titanium alloys for enhancement of resource of details

Pedepar:

1. BupileHa akTyasibHa HAyKOBO-TEXHI4HA 3a/ia4ya iHTeHcuikalii mpouecy BUIIAIKyBaHHA JeTajeil i3 THTaHOBUX
CIUIABIB 1714 MiIBUILEHHA iX pecypcy. s IpoBegeHHa TEOPETUYHOIO aHaJli3y ITIOBEPXHEBOTO IVIACTUYHOTO
IepopMyBaHHS [IpY BUTJIaTKyBaHHI 3a[IPOIIOHOBaHA MOJieJIb KOHTAaKTHOI B3aeMOIii iIHCTPYyMEHTY 3 IOBEPXHEIO
IeTasi Ipyd BUKOPHCTaHHI METaJIOBMICHOTO MacTua. B pe3yibTaTi TEOpETUYHOrO aHali3y po3po06JeHO y3arajJbHEHY
MOJeJIb IPOLIECY BUITIAIKYBaHHA AeTajel 3 HagBHICTIO IPOMIXKHOTIO IIJIACTUYHOIO APy MiXK ITIOBEPXHEIO IeTalli Ta
iHcTpyMeHTa. [IpoBejeHO MOJIeTIOBaHHS IPOLECY BUIJIAMI)KyBaHHS 3 IOJATKOBUM HaBaHTaXEHHSIM
yJIbTPa3ByKOBUMU KosimBaHHIMU (Y3K) Ha iHcTpyMeHT i 6e3 V3K, a TakoX MOJ1eJ1l0BaHHSI IPOLIECY BUTJIAIKyBaHHS 3
HagBHICTIO IIPOMIKHOTO IIJIACTUYHOTO APy MK iHCTDYMEHTOM 1 [TIOBEPXHEIO IeTajli METOLOM CKiHYEHUX
enemenTiB (MCE). Ha migcrasi po3paxyHkiB MCE 3aniponloHOBaHa KOHCTPYKLisl KOHLIEHTpAaTopa Y3 M0310BXHbO-

KPYTUJIbHUX KOJIMBaHb [JI4 IIPOBENEHHA €EKCIIEPUMEHTAJIbHUX ,IIOCJ'IiIL)KEHb. HpOBeILeHO €KCIIEPUMEHTAJIbHE



IOCJIiIPKEHHS BIIJIMBY [TapaMeTpiB Mpolecy Y3 BUIVIAKyBaHHS Ha IapaMeTPU SIKOCTi TOBEPXHEBOTO LIapy AETaJli.
BcTaHoBJIEHO, 1110 TOX1OKa po3paxyHKiB He nepesuinye 12-18%. [TokazaHo epeKTUBHICTb 3aCTOCYBaHHS
METaJIOBMiCHUX MACTHUJI Ta NO30BXHbO-KPYTUJIBHUX Y3 KOJIMBAaHb [IPY BUIJIAIKYBAHHI Ha IIBUIKOCTSX, KOJIN
iHTeHCU(iKyeTbCS IPOLIEC AAre3iMHOro 3HOUIYBAHHS NIapy TePT4. 3a pe3yJbTaTaMu IPOBEIEHNX BTOMHUX
BUIIPOOYBAaHb CTaHAAPTHUX 3Pa3KiB BUKOHAHA OLiHKa €(eKTUBHOCTI peXXUMiB i MeToz1iB 06po6ku. Ha migcrasi
y3arajbHEHUX TEOPETUYHUX Ta €KCIIEPUMEHTAJIbHUX PE3YyJIbTATIB, SIKi OTPMMAaHI B AucepTallii, 3alIpOIIOHOBAaHI HOBi
TEXHOJIOTiYHi pillleHH4, 10 3a6€e31e4yI0Th €(PEKTUBHICTb BUIJIAIKYBaHHS, SIKi 3axXUILeHi 3 TaTeHTaMU YKpaiHu.

PeBYJIbTaTI/I pO6OTI/I BHpOBaJ_I)KeHi Ha IIPOMUCIJIOBUX Hi,ILle/IeMCTBaX.

2. The actual scientific and technical problem of an intensification of burnishing processes of titanium alloys has
been solved for enhancement of resource of details. The model of contact interaction between a tool and detail's
surface with use of metal-containing lubricant has been proposed for theoretical analysis of surface plastic
deformation by burnishing. As a result of the theoretical analysis a generalized model of burnishing process of
details with the presence of an intermediate plastic layer between the surface of detail and the tool has been
developed. A simulation of burnishing with additional ultrasound (US) loading at the tool and without US loading,
and also a simulation of burnishing with intermediate plastic layer has been carried out by the finite element
method (FEM). On the basis of FE simulation a construction of ultrasonic concentrator of longitudinal-torsional
oscillations has been developed for experimental study. The experimental study of influence of process parameters
of US burnishing on quality parameters of surface layer has been carried out. It was established that calculation
error does not exceed 12-18%. It was shown that application of metal-containing lubricant and longitudinal-
torsional US oscillations is effective at the speed when intensification of mechanism of adhesion wear of friction
pair occurs. New technological solutions which secure the effectiveness of burnishing process and which
protected by 3 Ukrainian patents have been proposed on the basis of generalized theoretical and experimental
results. Results of dissertation have been implemented at industrial enterprises.
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