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1. JlazepHa yapHO-XBUJIbOBA 06pOOKA [TOBEPXOHDb BUPOGIB i3 KOHCTPYKIIMHUX MaTepiaiB

2. Laser shock wave treatment of product surfaces from structural materials

Pedepar:

1. Incepralist npucBsYeHa 4OCiI)KEHHIO JIa3€pHOI yIapHO-XBUJILOBOI 0OPOOKY NOBEPXOHB BUPOOIB i3
KOHCTPYKLiHUX MaTepiaiiB. [IokazaHo MOXKJIMBICTb KepyBaHHSI MOP(QOJIOTi€l0 TOBEPXHi MaTepiasiB 3a JOMOMOI0I0
JIa3epHOI yIapHO-XBUJIbOBOI 06POOKM B IPO30POMY KOHI,EHCOBAaHOMY CE€pPEJOBUII. 3alTPOIIOHOBAHO METO],
ONTUKO-IM(GPOBOTrO KOHTPOJIIO, SIKA BUSIBUBCS NEPCIEKTUBHUM /17151 OLiHKMA MOP(OJIOTIYHMX 0COBIMBOCTEN
00p06JIEHO] JIa3epOM [IOBEPXHi HAa Me30- Ta MAaKPOPIBHAX, i MOXe 6YTH OCHOBOIO [J1s1 €KCIIpeC-aHali3y TEXHIUHOTO
CTaHy [OBEPXHI KOHCTPYKLIMHUX €JIEMEHTIB. BCTAaHOBJIEHO MiABUIIEHHS MalKe B 3 pa3y MIKpOTBEPLOCTI TOHKOTO
IIOBEPXHEBOTO 1Iapy CTajlel Mics JIa3epHOi yIapHO-XBUJIbOBOI 06po6Ku (Big 2200 no ~ 6000 MIla), mo BKkasye Ha
BHICOKi TEMIIepaTypH i TUCKU B 30Hi OIIPOMiHEHHS. Briepiie nokasaHo, 110 WBUAKICTb Koposii ctasi 15X13M® nicis
06pOOKM HAHOCEKYHIHUMU JIa3€PHUMU iIMITyJIbCAMU 3MEHIIYETHCSI Malbke B 2 pa3u. Po3p0o06JIeHO HOBU CIIOCIO
JIa3epHOI yjapHO-I1J1a3MOBOI iMIIJIaHTallii Ipi6HOAMCIIEpCHUX MaTePiasliB B IOBEPXHi THYYKUX MiIK/IagoK. Bnepuie

IOCJIiIKEeHO BJIIACTUBOCTI i CTPYKTYypy HaHONOpowKy ZnO IMics Ja3epHOi yAapHO-XBUJIbOBOI 0OPOOKY.



3anpornoHOBaHO HOBUI CIIOCI6 CTBOPEHHS NEPIOJUYHUX CTPYKTYP Ha [IOBEPXHI MigHOI (POJIbIY 3 BUKOPUCTAHHSIM

HaHOCEKYHJHUX JIa3€PHUX iMITyJIbCIB.

2. This research focuses on laser shock wave treatment of product surfaces from structural materials. The
possibility of the surface morphology control of materials by laser shock wave treatment in the transparent
condensed medium is shown. The method of optical-digital control, which is promising to assess morphological
features on the meso- and macro levels of laser treated surfaces, has been proposed. It can be the base for the
rapid analysis of the technical state of the structural elements surface. The microhardness increasing of thin
boundary layer after laser shock wave treatment (from 2200 to about 6000 MPa) is found, that indicating high
temperature and pressure in the irradiated area. It was shown that the rate of corrosion of steel 15Kh13MF after
treatment by nanosecond laser pulses is reduced by 2 times. A new method of laser shock plasma implantation of
finely dispersed material on the surface of the flexible substrate has been developed. For the first time investigated
the structure and properties of ZnO nanopowder after laser shock wave treatment. A new way to creation of
periodic structures on the surface of copper foil using nanosecond laser pulses has been proposed.
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