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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemMaTHYHHUX PYOPHK: 55.19.05.27

Tema guceprauii:
1. ®opmyBaHHS IOBEPXHEBOT0 MIAPY AeTajell BUTJIaAKyBaHHIM [1JIsl TiIBUILIEHHS iX pecypcy

2. Forming the surface layer at ironing details for increase their resource

Pedepar:

1. Po3B's3aHa aKTyasibHa HAYKOBO-TEXHIUHA 33/1a4a YAOCKOHAIEHHS IIPOLLECY BUTJIAIKyBaHHS JeTajel 3
KOHCTPYKLIMHUX MaTepiasiB 1715 MigBUILEHHS Pecypcy BUpoO6iB. [1o6ynoBaHi MaTeMaTU4YHi MOAEi IPYKHO-
IIJ1aCTUYHOrO AedopMyBaHHs [TOBEPXHEBOTO 1Iapy AeTali Ta rinpoAuHaMiyHol B3aeMoii iHleHTOpa 3 [IOBEPXHEI0
IleTaJl, a TaKOK BUKOHAHO YMCeJIbHE MOJIeJII0BaHHs npouecy BuriaagxysanHs B CAD /CAE ANSYS.
ExcriepuMeHTasIbHO 0Ka3aHo, Mo NOXMOKa pO3paxyHKiB He nepesuiye 8 - 10 %. 3anpornoHoBaHi HOMOTPaMu ISl
BHUOOPY 3yCHJLIS, IIBUIKOCTI OOPOOKY Ta B'SI3KOCTI MacTHJIA [JIs1 BUIJIAIKyBaHHS. [y 3a6e3nedeHHs apaMeTpiB
SIKOCTI ITIOBEPXHI JIeTajlell 3 TUTAHOBUX CIIABIB 33 BUIJIAIKYBaHHS 3aIIPOIIOHOBAHO BUKOPUCTaHHS JJOJATKOBOIO
yJIbTPa3BYKOBOTO HABaHTA)KEHHSI Ta pO3p00JIeHa YyCTaHOBKa 7151 peasisallii npouecy. Ha ocHOBi y3arajbHeHHs
HAYKOBHX, TEOPETUYHUX Ta €KCIIEPUMEHTAJILHUAX PE3YJIbTATIB, IKi OTPMMaHi B AucepTallii, po3po61eHO HOBI

TEXHiYHi pilleHHs, 10 3a6€31e4yl0Th €(PEeKTUBHICTh BUTJIAZPKYBAHHS. 32 Pe3yJIbTaMU BUITPOOYBaHb HA YTOMY



BHMKOHaHA Ol}iHKa e(PEKTUBHOCTI pE>XXKMMIB i METOZiB 3MillHEHHS 3a BUTIJIAJ)KyBaHHS CTajlel Ta TUTAHOBUX CIJIaBiB.

Pesynbratu poboTu BipoBamkeHi Ha nignpuemcrsax BAT "Morop Civ" i 3MKB "TIporpec”.

2. The actual applied scientific problem of technological improvement of ironing of shafts has been solved in order
to increase fatigue strength. Mathematical models of elastoplastic deformation of the surface layer and
hydrodynamic interaction of an indenter with the surface of a detail, and numerical model of ironing process with
CAD/CAE ANSYS were carried out. The results of experiments showed that the calculation error is less thn 8 - 10
%. The nomograms for the choice of ironing force, velosity of the process and oil viscosity in ironing process were
drawn. On the basis of the results of theoretical researches the application of additional ultrasonic vibrations for
obtaining higher quality of the detail surface layer made of titanium alloys is proposed. The device for ironing with
ultrasonic vibrations was designed.On the basis of the theoretical and experimental results new methods and
technical solutions were proposed. Modes and metods of ironing based on the results of fatigue tests were
analyzed. Results were implemented in JSC Motor Sich and SE Ivchenko-Progress.
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