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1. Po3po6ka TexHOJ0rii IOBEPXHEBOro 3MillHEHHS HU3bKOJIETOBAHUX HU3bKOBYIJIELIEBUX CTajled 3a JOIIOMOTOI0 Ayru

3 HEIVIABKUM €JIEKTPOJOM

2. Regulation of properties of a welded joint by means of a complex shielding medium

Pedepar:

1. Inceprauiiina po60oTa IpucBsYeHa po3poolii TEXHOJIOTi I0BEPXHEBOr0 3MillHEHHSI HU3bKOBYTJIELIEBUX
HU3bKOJIETrOBaHUX cTajiel (Ha npukiaii Cr.3 i 09I'2) myroio 3 HENIABKUM €JIEKTPOJIOM ([Iyra 3 BYTiJIbHUM i
BOJIb(PPAaMOBUM €JIEKTPO/IAMU); BUBYEHHIO BILJIMBY OCHOBHUX [TapaMeTpiB IOBEPXHEBOTO 3MILIHEHHS Ha CTPYKTYPY i
MeXaHiuHi BJaCTUBOCTI 3MifHEeHOTro mapy. I1if yac nepBUHHUX JOCIiNiB 6yJI0 BCTAHOBJIEHO, L0 IJ1s1 IOBEPXHEBOT0
3MIIJHEHHS MO’KHA BUKOPMCTOBYBATHU YTy 3 HEIUIABKUAM €JIEKTPOJOM. BOHA 03BOJIsIE€ IPOBOIUTY JIOKAJIbHUN
HarpiB 3 BUCOKAMU MIBUAKOCTSIMUA OXOJIOJPKEHHS. YCTaHOBJIEHO, 110 BUCOKOI TBEPAOCTI [IOBEPXHEBOTO APy
HU3BbKOBYTJICLIEBUX CTaJlel 3 BUXiTHOIO (PEPUTHO-TIEPIITHOIO CTPYKTYPOIO MOXKHA IOCATTH IOAATKOBUMU

nporpiBamu 6e3 po3IliaBilloBaHHs 10BepxHi. OJIHOKpaTHUII TPOTPiB [10BEPXHI Lii€] cTasi 3yMOBJIIO€ IiABUIEHHS



TBepAOCTi Ha rubuHi 0,2 MM 1o 270 HV. TIpu 1BoKpaTHOMY Harpisi TBEpZiCTb IOBEPXHEBOro Mapy Ha rn6uHi 0,2
MM ckiazae 1o 380 HV. TpukpaTHuil porpis 3abesnevyye YTBOPEHHS MepeBa)KHO MAPTEHCUTHOI CTPYKTYPH B
IIOBEPXHEBOMY L1api i Jae ninBullieHHs TBepocTi Ha raubuHi 0,3 MM 1o 400 HV, a Ha raubuHi 0,6 MM - 1o 360 HV.
I[Tpy 06po61i MOBEPXHI 3 MATHITHUM CKaHYBaHHAM BYTiJIbHOI IyT¥ 6yB OTPMMAaHMI 3Pa30K i3 MIMPUHOIO 30HU
3HeMillHeHHS 2 MM i MiHiMaspHOIO TBeppicTio 400 HV. Bincranp Mixk MakCMMyMaMU TBEPAOCTI CKiazae 6J113bKo 2,5
MM. JlinsiHKa 3 TBepicTIO HIDKYOM0 32 450 HV meH1na Biz 1 MM. 3aCTOCYBaHHS MarHiTHOrO CKaHyBaHHS Ayru
II03BOJIsIE 301/IBIIUTY TBEPLICTh Y 30HI IEPEKPUTTS 3MIIJTHIOBAHUX CMYT i BMEHIIUTH KiJIbKiCTb [IPOXO/IB.
3anponoHoOBaHi B AUCEPTaLiliHiil pO60Ti OCHOBHI MPUHLUMIN NOBEPXHEBOTO 3MilJHEHHSI HU3bKOBYIJIEL[€BUX
HU3bKOJIETOBAHUX | KOHCTPYKLIMHUX CTaJIEH, & TAKOXK aJITOPUTM PO3PaxyHKy TEPMiYHUX LIUKJIB i OJIiB
MaKCUMAaJIbHUX TEMIIEPATYpP BUKOPUCTOBYIOThCS IIPY BiJHOBJIEHHI KpaHOBUX KoJtic Ha BAT "amen llnun'apac

"OxeaHn".

2. Dissertation is devoted to creating a technology of surface stability of low-carbonated and low- alloy steels( on
St.3 u 09I'2) by arc with nonconsumable electrode (arc with carbon and volfram electrodes), studying the influence
of main parameters of surface hardening on the structure and mechanical properties of a stable layer. During the
first experiments it was figured out that for the surface hardening an arc with a HenaBkum electrode can be used.
It allows to conduct the local heating at a high speed of cooling. It is stated that the high hardness of surface layer
of low-carbon steels with ferrite-pearlite structure can be achieved by additional heating without fusing of the
surface. One heating of the steel surface results in hardening at the depth of 0,2 mm is from 270 HV. At the second
heating the hardess of the surface layer at the depth of 0,2 mm makes up to 380 HV. The third heating provides the
creating of mostly martensite structure in a surface layer and results in the increase of temperature at a depth of
03 mm up to 400 HV, and at a depth of 0,6 mm - up to 360 HV. When processing the surface by magnet scanning
of carbon arc a model with width of instability zone of 2 mm and minimum hardness of 44 HV was received.
Distance between the maximums of hardness is about 2,5 mm. A piece with hardness less than 450 HV is less than 1
mm. Application of magnet scanning of the arc helps increase the hardness in a zone of over connection of stable
rows and diminish the number of passing. The main principles of surface hardening of low-carbonate and low-
alloy, and constructing steels, as well as the calculating algorithm for thermical cycles and fields of maximum
temperatures offered in the dissertation are used to renovate the crane wheels on Damen Shipyards "Okean".
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