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V. BizomocTi npo gucepraniio
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1. CTPYKTypHa HCO,U‘HOpi,Z[HiCTb 3'€ILHaHb HM3bKOJIETOBAHUX MaJIOBYIJIELLEBUX pr6HI/IX CTaJIeﬂ, BUKOHaAHUX

3BapPIOBAHHAM THCKOM 3 HaniBOM.

2. Structural non-homogeneity of low-alloy low-carbon pipe steel joints made by the pressure welding using
heating

Pedepar:

1. Po6oTa npucesueHa BCTAaHOBJIEHHIO 3aKOHOMIPHOCTEN YTBOPEHHS CTPYKTYPHUX HEOOHOPIIHOCTEMN, Y 3'€JHAHHSX,
OTPMMAaHUX 3BapPIOBaHHIM THCKOM 3 MiJ[irpiBOM MaJIOBYIJIeL€BUX HU3bKOJIETOBAaHUX TPYOHUX CTaslell Kiacy
MitHOCTi X60 - X70. BuB4eHO BIJIMB 30BHIIIHBOTO CEpeNOBUIIa, TepMoaedopMalliiHIX TapaMeTpiB 3BaprOBaHHS,
IIiATOTOBKY KOHTAKTYIOUMX [TIOBEPXOHD i OKCUJHUX IJIIBOK HAa (POPMYBaHHS CTPYKTYPH B 30Hi 3'€JHaHb OTPUMAHUX
3BApIOBAHHSIM TUCKOM Yy BaKyyMi i Ha noBiTpi. ®eputHa cmyxka (PC) yrBoproeThbCs 1O JIiHil 3'elHaHHS B pe3yJbTaTi
3HEBYIJIEIIOBAHHS IPUJIETJIMX 1O MOBEPXHI MIAPiB METaNy, 10 3BAPIOETHCS, 3B'SI3aHUM 3 HASIBHICTIO IOBEPXHEBUX
OKCUJHVIX IJIiBOK, | TEDMOAVHAMIYHOI HECTIMKOCTI NEPJIITHOTO LLIEMEHTHUTY B MOJISIX BUCOKUX BHYTPIIIHIX
HanpyxeHb. OC, mo ¢popmyetscs nicsg KC3 onsasiaeHHSIM, 3HAXOOUTLCS B LIEHTPI CBITJI0i CMyrH, 110
crioctepiraeTbcst Ha Makpouuipax y pesyspTaTi onTU4HOro edexty. Y 30Hi, mo Ha mtidax Mae CBiTyie TpaBJieHHs,

BMICT ByrJieLfo 3HIKyeTbcsl Ha 30-40%. BecranoBieHO mexaHi3M popmyBaHHS OC sk CyKynHICTb Iii audysiiHux i



pekpucTanizauiiiHux npouecis. [TokazaHo B3aeMo3B's130K po3MipiB OC 3 iHTEHCUBHICTIO MacornepeHoca ByIJeLio B
30Hi KOHTaKTy. [Ipu BBeieHHi B CTHK Ilepe[] 3BapIOBaHHSIM BYIJIelleBOBMICHUX peyoBUH, @C He yTBOPIOETHCSL.
JocminKeHHs 3pa3KiB, BUIIPOOYBAaHUX Ha yAApHY B'SI3KiCTb [10Ka3aJlo, 10 PyHHYBaHHS 3aBXAU Bil0OyBa€ThCS 32

meskamu OC.

2. The work is devoted to the establishment of laws of formation of structural non-homogeneities in low-carbon
low-alloy pipe steel (X60-X70 class) joints made by the pressure welding using heating. The effect of environment,
thermodeformational parameters of welding, preparation of contact surfaces and oxide films on the formation of
structure in the zone of joints produced by the pressure welding in vacuum and in the air was studied. The ferrite
band (FB) is formed in the joint line as a result of decarburization of metal layers adjacent to the surface being
welded. This decarburization is due to the presence of surface oxide films and thermodynamic instability of a
pearlitic cementite in the fields of high inner stresses. The FB, forming after FBW, is located in the center of a light
band observed on macrosections as a result of an optical effect. In the zone, which has a light etchability on the
sections, the carbon content is reduced by 30 - 40 %. The mechanism of FB formation was established as a
combination of action of diffusion and recrystallizing processes. The relation between the FB sizes and intensity of
carbon mass transfer in the contact zone is shown. When the carbon-containing elements are introduced into the
butt before welding , the FB is not formed. The examination of samples, subjected to impact tests, showed that the
fracture is always occurred beyond the FB.
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