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345...390 3a BIJIMBY KOPO3iHOTO CepeiOBUIIA

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 nmprucBsYeHa BCTAaHOBJIEHHIO e(PeKTUBHOCTI MiJBULIEHHS] BUCOKOYACTOTHOIO IMPOKOBKOIO IIUKJTiYHOT
IOBrOBIYHOCTi CTUKOBUX i TABDOBUX 3BAPHUX 3'€[JHaHb CTajel Kiacy minHocTi 345...390 3a BIJIMBY KOPO3itHUX
cepenoBul pi3HOI arpecuBHOCTI. PO3p06ieHO iHCTPYMEHTaNbHUI METO], OLIiHKU SIKOCTi 06pO6KY 3BapHUX 3'€JHAHb
TexHoJiorielo BMIT Ha 0CHOBI BUMipioBaHb TBepAOCTi [IpoBesieHO OOCiIKeHHSI OCHOBHUX YNHHUKIB, SIKi CIIPUSIOTh
NiBUILEHHIO BTOMHOI JOBrOBIiYHOCTI 3BapHUX 3'€[IHaHb 3a BIIJINBY KOPO3ifHMX CEpeLoBULl BHACIIOK 3aCTOCYBaHHS
TexHoJiorii BMIT: Kopo3iliHOi TPMBKOCTI, 3a/IMIIKOBUX HAIIPY>K€Hb, KoePillieHTy KOHLIEHTPallii Hanlpy>kKeHb Ta 3MiH B
CTPyKTypi MeTany. JloCigKeHo BILIMB KOPO3iHUX IOIKOIKEHD, SIKi MOI€JII0BAJIM €KCIIOHYBAHHSIM 3Pas3KiB B

rigpocrari I'4 (mpu nigBuieHyx Temreparypi i Bosorocti) Ta B kamepi KCT-1 (B yMoBax HEATPaAJIbHOTO COJISTHOTO



TYMaHy), Ha €(peKTUBHICTb 3MilIHEHHSI TexHosorielo BMIT cTUKOBUX i TaBpOBUX 3BapHUX 3'eHaHb cTaji 15XCH]I sik
Ha CTaJlii BATOTOBJIEHHS METAJIOKOHCTPYKLiH, TaK i MiCJs TpUBAsOi eKCIuyaTallii. JloBe1leHO NOLiIbHICTh
3acTocyBaHHs TexHoJiorii BMII o TaBpoBux 3BapHUX 3'egHaHb ctajii 15XCH]I 3 moBepxHEBUMH TPilllUHAMU BTOMU
JOBKMHOIO 0 5 MM (IIpM LIbOMY iX I711M6MHA He nepesulye 1 MM) Ta KOPO3iMHUMY MOMKOPKEHHSIMHU, 110
YTBOPWJINACS BHACIIOK BUIIPOOYBaHb 3pa3KiB NpoTsarom 1200 roguH B HEUTPaJIbHOMY COJISSHOMY TyMaHi Ta IIpu
MigBUIIEHINA TEMIIEPATyPi Ta BOJIOTOCTI. BCTAaHOBJIEHO LMKIIIYHY TOBOBIYHICTh CTUKOBUX i TABPOBUX 3BAPHUX
3'enHanb y 3% posuuHi NaCl npu 3minHeHHi TexHosorieto BMIT gk Ha cTafii BUTOTOBJIEHHSI METAJIOKOHCTPYKIiH, TaK
i micyis TpuBanoi excryaTauii (K 0 YTBOPEHHSI MOBEPXHEBUX TPIl[MH BTOMU HE3HAYHOI [JIMOUHN).
3anpornoHoBaHO KOMOIHOBaHY 00pOOKa 3BApHUX 3'€JHAHb, SIKA BUKOHYETHCS Y HACTYIIHIN nocainoBHOCTI: BMII,
€JIEKTPOICKpOBeE JIeTyBaHHSIM XpoMoM, BMII. BctaHoB/I€HO, 110 laHa MOCiIOBHICTE OOPOOKY 3'€JHAHB MiBULIYE
LMKJIYHY JJOBrOBiYHICTb TaBpOBUX 3'efHaHb cTaji 15XCH] y 3% pozunni NaCl B 2 pa3u y OpiBHSIHI 3 3MilJHEHHSIM
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 1I5KhSND steel in 3% NaCl solution by 2 times compared to HFMI peening.
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