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V. BimoMocTi npo guceprariio
MoBga guceprariii:
Koau TemaTHYHHUX PYOpPHK: 29.19.21

Tema gucepranii:
1. CTpyKTypa Ta BJIaCTUBOCTI METAJIEBUX IJIIBOK, OTPMMAHUX IIPY €JIEKTPOOCAKEHH] B YyMOBAaX 30BHIIIHbOI

CTUMYJIAL JIJa3€pPHUM BUIIPOMIiHIOBAHHSM.

2. Structure and properties of metal films, produced by electroplating with external laser radiation stimulation

Pedepar:

1. O6'exT mocaimKeHHs - PiznyHi 3akoHOMIpHOCTI GOPMYBaHHS IJIIBOK HiKeJII0 Ta LIMHKY B yMOBax 30BHILIHbO]
CTHMYJISILi JJa3epHUM BUIIPOMiHIOBaHHSIM IIPOLIECY €JIEKTPOOCAIKEHHS. MeTa - BCTaHOBJIeHHS (i3UYHUX
3aKOHOMIPHOCTEH BILIMBY JIA3€PHOT'O BUIIPOMiHIOBAHHS Ha CTPYKTYPY Ta BJACTUBOCTI MeTajleBUX ILTBOK Ni Ta Zn,
IO €JIEKTPOOCAIKYIOThCS. MeTOIM HOCIiKEHHS -~ eKCIIepUMEeHTaJIbHI OoCinKeHHs (pa30Boro CKuany Ta
CTPYKTYpHY MeTajieBUX IIiBOK Ni Ta Zn 37ilicHIOBaIY 3a JOIIOMOIOI0 PEHTT€HOCTPYKTYPHOTO aHasizy. MopgoJiorito
[IOBEPXHi, CTPYKTYPY Ta €JIEMEHTHUI CKJIaf, [I0NI€PEYHOro Nepepisy MIiBOK JOCIiIKYBaIX 33 JOIIOMOIOI0
MeTasiorpadiyHnuX METOJIB Ta METOJOM PaCTPOBOi €JIeKTPOHHOI Mikpockorii. Qi3nyHi BIaCTUBOCTI BOGHUX

PO3YMHIB €JIeKTPOJIITiB LOCIIIKyBall METOIOM CIIEKTPOdOTOMETPIl i CTAaHAAPTHUMM METOIaMU BU3HAYEHHSI



B'A3KOCTI i €JIEKTPOIPOBITHOCTI PO3YMHIB €JIEKTPOJIITIB. BOJIbT-aMIIEPHI 3aJIEXKHOCTI OTPUMYBAJIU [IPU
raJlbBaHOCTaTUYHOMY Ta MOTEHLIOCTaTUYHOMY PEKMMAX. 3a pe3yJbTaTaMy JOCIiI)KEHb CTPYKTYPU Ta MEXaHIYHUX
BJIACTVBOCTEN HiKeJIEBUX i IMHKOBUX METAJIEBYX IIBOK, €JIEKPOOCAIPKEHUX TIPU JIA3€PHO- CTUMYJIbOBAHOMY
peXrMi, BCTAHOBJIEHO iX 3B'S130K i3 IapaMeTpaMU JIa3€PHOrO BUIIPOMIHIOBaHHSA. 3aCTOCYBaHHS JIA3€PHOTO
BUIIPOMIHIOBaHHS 103BOJISIE, Y 3aJIEXKHOCTI Bifl PEXKUMY €JIeKTPOOCAIPKEHHSI (TraJlbBAaHOCTATUYHOTO Y1
[IOTEHL[iOCTaTUYHOI'0), OTPUMYBATH SIK PIBHOBa)KHY CTPYKTYPY, TaK i HaBIaky, GopMyBaTy 6iblll HEPiIBHOBA)KHY
CTPYKTYpY. BU3Ha4yeHi KpUTUYHI 3HaY€HHS KaTOOHUX IIOTEHI1iaJliB JIOKAJIbHOTO JIa3€PHO-CTUMYJIbOBAHOTO
€JIEKTPOOCAPKEHHS IJIiBOK HIiKeJIIo Ta IMHKY. 3alaTeHTOBAHO CIOCIO OTPUMAaHHS JIOKAJIbHUX IJ1IBOK LIUHKY, 11O
MOXYTb OYTH BUKOPUCTAHI 17151 pecTaBpallil fePeKTiB 3aXxMCHOTO ITIOKPUTTS Ta HAaHECEHHS MiKpO103 [IPUIIOI0 Ha
MaJIOpO3MIipHi eJleMeHTH TOIOJIOTi] IPyKOBaHUX Iy1aT. Po3pobiieHa TexHosoris jokanbHoro JICEO moxe 6yTu
BMKOPHMCTAaHA JJIs1 HAHECEHHSI METaJIeBUX IJIiIBOK Ha €JIEKTPUYHI KOHTAKTHU IIPU OJHOYACHI €KOHOMIi MeTaJiB.

l'anysi 3acTOCyBaHHS - TajibBaHIuHI LEXU.

2. Research object - physical mechanisms of managing nickel and zinc metal films in conditions of external laser-
stimulated electroplating. Aim - to establish physical mechanisms in effecting of laser radiation on structure and
properties of electroplating metal Ni and Zn films. Research methods - experimental research of phase
composition and structure of Ni and Zn films was held with the help of X-ray structure analysis. Surface
morphology, structure and ultimate composition of films cross-section was researched with the help of
metallographic methods and raster electron microscopy. Physical properties of water solutions of electrolyte
fluids were researched by spectrophotometric analysis and standard methods of viscosity and conductivity test of
electrolyte fluids. Volt-ampere curve was received at galvanostatic and potentiostatic regimes. On the basis of
research results of structure and physical properties of nickel and zinc metal films received at laser-stimulated
electroplating regime, their connection with laser radiation parameters. Laser radiation application allows,
depending on electroplating regime (galvanostatic or potentiostatic), to get both equilibrium structure and on the
contrary non-equilibrium one. Tolerance limits of cathodic potentials of local laser-stimulated electroplating of
nickel and zinc films were defined. Zinc local films production process has been patented that can be used to
restore defects of protection cover and application of solder alloy microdoses on small-sized elements of board
layout. The given technology of local laser-stimulated electroplating can be used for application of metal films on
electric contacts saving metals at the same time. Field of application - plating shops.
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