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1. TTigBuUIIEeHHS! BUCOKOYACTOTHOIO IPOKOBKOIO IIMKJIIYHOI JOBrOBIYHOCTI 3BapHUX 3'€IHaHb CTajel KJ1acy MillHOCTI
345...390 3a BI/IMBY KOPO3iTHOTO cepefoBuIia

2. Increasing the cyclic durability of welded joints of steels strength class 345...390 under the influence of a
corrosive environment by high-frequency mechanical impact

Pedepar:

1. lucepTaliis nprucBsYeHa BCTAaHOBJIEHHIO e(PeKTUBHOCTI MiJBUILIIEHHS BUCOKOYACTOTHOIO IPOKOBKOIO IIUKJIiYHOI
IOBrOBIYHOCTI CTUKOBUX i TABPOBUX 3BaPHUX 3'€JHAHb CTajel Kacy MilfHOCTi 345...390 3a BIIJIMBY KOPO3ilHUX
cepenoBull pi3HOI arpecuBHOCTI. PO3p06sieHO iHCTpyMEHTaNbHU METO], OLIiHKU SKOCTi 0OpOOKY 3BapHUX 3'€JHAHD
TexHoJiorieto BMIT Ha 0CHOBI BUMipIoBaHb TBEPAOCTi [IpoBeieHO LOCiKEeHHSI OCHOBHYX YMHHUKIB, SIKi CIIPUSIOThH

MiABUILEHHIO BTOMHOI JOBrOBIYHOCTI 3BapHUX 3'€IHAaHb 3a BIJIMBY KOPO3iMHUX CEPEeLOBULL BHACIIOK 3aCTOCYBaHHS



TexHoJiorii BMIT: KOpo3iliHOI TPMBKOCTI, 3JIMIIKOBUX HAIIPY>KE€Hb, KOePillieHTy KOHLIEHTPaLlii Hallpy>KeHb Ta 3MiH B
CTPYKTYpi MeTaiy. JI0CiI>KeHO BIJIMB KOPO3iMHUX MOIIKOKEHb, SIKi MOJI€/II0OBAJIM €KCIIOHYBAaHHSM 3Pa3KiB B
rigpocrari I'4 (mpu nigpuieHyx Temneparypi i Bosorocti) Ta B kamepi KCT-1 (B yMoBax HEMTPAJIbHOTO COJISTHOTO
TYMaHy), Ha €(peKTUBHICTb 3MilIHEHHSI TexHoJorielo BMIT cTUKOBUX i TaBpOBUX 3BapHUX 3'€iHaHb cTaji 15XCH]I sk
HA CTafil BUTOTOBJIEHHS METAJIOKOHCTPYKLIl, TaK i TiCJIst TPMBAJIOI eKCILTyaTauii. JJoBeIeHO AOLiIbHICTD
3acTOCyBaHHs TexHoJiorii BMII o TaBpoBux 3BapHUX 3'egHaHb ctajii 1I5XCH]I 3 moBepxHeBUMH TPilllMHAMU BTOMU
IOBXUHOIO [0 5 MM (IIpH LIbOMY iX IJIMOMHA He NepeBullye 1 Mm) Ta KOPO3iTHMMY MOIIKOIPKEHHSIMY, 110
YTBOPUJIMCS BHACJIIOK BUITPOOYBaHb 3pa3KiB NpOTArom 1200 roguH B HEUTPAJILHOMY COJIIHOMY TYMaHi Ta MpU
MigBUIIEHIN TeMIIEPaTyPi Ta BOJIOTOCTI. BCTAaHOBJIEHO IMKIIYHY IOBOBiYHICTh CTUKOBUX i TABPOBUX 3BAPHUX
3'enHaHb y 3% posuuHi NaCl npu 3minHeHHi TexHosorieto BMIT gk Ha cTafii BUTOTOBJIEHHSI METaJIOKOHCTPYKIiH, Tak
i micsig TpuBasoi excryaTauii (X 0 yTBOPEHHSI IOBEPXHEBUX TPIlllMH BTOMU HE3HAYHO]I IJIMOUHN).
3anpornoHoBaHO KOMOIHOBaHy 06pOOKa 3BApHUX 3'€JHAHb, SIKA BUKOHYETHCS Y HACTYIIHIN nocainoBHOCTI: BMI],
€JIEKTPOICKpOBe JIeryBaHHSIM XpoMoM, BMII. BctaHoB/IeHO, 110 laHa MOCTiIOBHICTh OOPOOKY 3'€JHAHB IiBULIYE
LIMKJIIYHY [JOBrOBiUHICTh TaBPOBUX 3'efHaHb cTaji 15XCH] y 3% pozuuni NaCl B 2 pa3u y OpiBHSHI 3 3MiLIHEHHSIM
BMIL

2. The dissertation is devoted to establishing the effectiveness of high-frequency mechanical impact in increasing
the fatigue life of butt and T-welded joints of steels strength class 345...390 under the influence of corrosive
environments of various aggressiveness. An instrumental method for evaluating the quality of processing of welded
joints by HFMI based on hardness measurements has been developed. A study was conducted of the main factors
that contribute to increasing the fatigue life of welded joints under the influence of corrosive environments due to
the use of HFMI technology: corrosion resistance, residual stresses, stress concentration coefficient and changes
in the metal structure. The influence of corrosion damage, simulated by exposing samples in a G4 hydrostat (at
elevated temperature and humidity) and in a KST-1 chamber (under neutral salt fog conditions), on the
effectiveness of peening by HFMI technology of butt and T-welded joints of 15KhSND steel both at the stage of
manufacturing metal structures and after long-term operation was investigated. The feasibility of applying the
HFMI technology to T-welded joints of 15KhSND steel with surface fatigue cracks up to 5 mm long (with their
depth not exceeding 1 mm) and corrosion damage resulting from testing samples for 1200 hours in neutral salt
spray and at elevated temperature and humidity has been proven. The fatigue life of butt and T-welded joints in a
3% NaCl solution when peened by HFMI technology was established both at the stage of manufacturing metal
structures and after long-term operation (up to the formation of surface fatigue cracks of insignificant depth). A
combined treatment of welded joints is proposed, which is performed in the following sequence: HFMI, electric
discharge surface alloying with chromium, HFMI. It has been established that this sequence of joint treatment
increases the fatigue life of T-joints of 15KhSND steel in 3% NaCl solution by 2 times compared to HFMI peening.
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