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1. CTpyKTypa Ta MeXaHiuHi BJaCTUBOCTI MeTaJly 30HM TEPMIYHOI'O BILJIMBY 3BapHUX 3'€JHaHb BUCOKOMILIHUX

HU3bKOJIETOBAHUX CTajiel

2. Structure and mechanical properties of metal of heat affected zone of welded joints of high-strength low-
alloyed steels

Pedepar:

1. InceprauiiiHa po60Ta NpUCBSIYEHA JOCTIIKEHHIO 3MiHUA CTPYKTYPHOTO CKJIAZly METaJly 3BapHUX 3'eHaHb B 3TB
Ipu: 3MiHi mBUIKOCTI oxosomkenHs (W6 /5=2,5; 10; 20 C/c), BUKOpUCTaHHI Pi3HOTO TUITy 3BapIOBaJIbHUX [IPOTIB,
L7151 YMOB 3BapIOBAaHHS 3 Pi3HOIO >KOPCTKICTIO 3aKpineHHst b=150mMM, b=50MM, a TaKoK 3MiHUA CTPYKTYPHUX
IapameTpiB Mifi BIJIMBOM 30BHIIIHBOTO HaBaHTAXXEHHS (CTATUYHOTO i IUKJIiYHOrO). B po6OTi HaBeneHi pe3ynbTaTu
IOCJIiIPKEHHS MIKPOCTPYKTYPH 3BapHUX 3'€IHAHb 32 JOTIOMOIOI0 BUKOPUCTAHHS - CBITJIOBOi MIKpOCKOTIii, CKaHYIO4O]
i IPOCBIYyBaJIbHOI €JIEKTPOHHOI MIKPOCKOIIii. BUKJIaZleHO METO/, aHAJIITUYHOI OL[iHKY BJIACTUBOCTEN 3BAPHUX
3'eJHaHb, 3aCHOBAHMUI Ha OLHIi BHECKY CTPYKTYP Ta ix MapaMeTpiB, 10 AO3BOJISIE BUBHAYMUTH ONTUMAJIbHUI
CTPYKTYpHUM cKjag, B MeTasti 3TB 3BapHUX 3'€elHaHb BUCOKOMIIJHUX HU3bKOJIETOBAHUX CTasIel. BCTaHOBJIEHO, 10

MaKCHMaJIbHE 3HAYE€HHS y 3arajlbHy BEJIMYMHY IPAHULL IVIMHHOCT] BHOCSITh CTPYKTYPU HMKHBOTO GEIHITY Ta



MapTEHCUTY BiAmycKy. PO3paxyHKOBO-€KCIIEPUMEHTAIbHUM METOLO0M II0Ka3aHO, 110 MiCJIs NIPUKIIATEeHHS
30BHIIIHBOIO HABAHTAKEHHSI MAaKCUMAJIbHUAN PiBEHb JIOKAJIbHUX BHYTPIIIHIX HAPY>KEHb KOHLIEHTPYETHCS Y3L,0BX
rpaHMLb EMEHTUTHUX IJIACTUH Y CTPYKTypax GeMHITYy BEPXHbOTO, 1110 IIPUBOJUTH 10 3aPOIPKEHHS B LIUX 30HAX
MIKpOTPIlMH. B CTPyKTypax HM>KHBOTO OEMHITY Ta MaPTEHCUTY BifIlIyCKy Bifj0yBaeThbCsl (pparmeHTallis, o
PO3MUPIOE MOXKIIMBOCTI IIJIACTUYHOI PeJIaKcallil Hallpy>KEHb 33 PAXyHOK MiAKIIIOYEHHS 10 OUCJIOKALIMHUX
MEXaHi3MiB - pOTalliiHUX MEXaHi3MiB CKUJAHHS BHYTPIIIHIX HAIPY>X€Hb. BCTAaHOBJIEHO, IO ITPY BUKOPUCTAHHI
3BaproBaibHOro gpoty C-10XH2I'CM®TIO (B-M 1m0B) B 3BapHUX 3'€JHAHHSX cTajli 17X2M 3a6e3nedyeTbCsl BUCOKUM

KOMIUIEKC MEXaHIYHUX BJIACTUBOCTEMN.

2. The thesis work is devoted to investigation of changes in structure composition of metal of welded joints in HAZ
at the following conditions: change of cooling rate (W6 /5 = 2,5; 10; 200C /s), using different types of welding wires,
for welding conditions at different rigidity of fastening b=150mm, b=50mm and also changes of structure
parameters under the influence of external load (static and cyclic). The work presents the results of investigation
of microstructure of welded joints applying light microscopy, scanning and transmission electron microscopy. The
method of analytical evaluation of properties of welded joints was described based on evaluation of contribution of
structures and their parameters which allow determining the optimal structural composition in HAZ metal of
welded joints of high-strength low-alloyed steels. It was established that maximal value in general value of yield
strength is influenced by the structures of lower bainite and tempering martensite. The calculating-experimental
method showed that after application of external load the maximal level of local inner stresses is concentrated
along the boundaries of cementite plates in the structures of upper bainite which results in initiation of
microcracks in these zones. In the structures of lower baininte and martensite of tempering the fragmentation is
occurred which expands the capabilities of plastic relaxation of stresses due to linking of rotation mechanisms of
inner stresses relieving to dislocation mechanisms. It was established that using welding wire Sv-10KhN2GSMFTYu
(bainite-martensite weld) in welded joints of steel 17Kh2M the high complex of mechanical properties is provided.
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