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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobka HayKOBUX 3acaj], CTBOPEHHS 6araTOKOMIIOHEHTHUX a/ire3iHO-aKTUBHUX IIPUIIOIB i TEXHOJIOTIYHOTO
IIPOLIECY BUCOKOTEMIIEPATYPHOrO BAKYYMHOTO MasiHHY, 1O 3abe3Medye MiIBUIIEHY >KapOMILIHICTb asHUM

3'€JHAHHSM KapOMIiLIHUX JINBAPHUX HiKEJIEBUX CIIJIABiB

Ha3zBa po6oTH aHTIJIilICbKOIO:

Development of scientific basics for creation of multi-component adgesion-active brazing filler metals and
technological process of high-temperature vacuum brazing providing higher heat resistance to brazed joints of
heat-resistant cast nickel alloys

Pedepat ykpaiHCbKOIO:

B po6orTi BUKJafeHi pe3yIbTaTh JOCIiIKEHb 3 BUCOKOTEMIIEPATyPHOT0 BAKYYMHOTO MasiHHS JINBAPHUX
>KapOMIIIHMX HiKeJIeBUX CILJIaBiB. 3a JOIIOMOIOI0 aHAJITUYHUX JAaHUX OyJI0 BUBHAYEHO NIEePCIIeKTUBHY cucTemy Ni-
Cr-Co-Al-(Ti, Nb, W, Mo, Zr), nics1s1 4oro, 3aBAsiKy IOJIaJIbIINM €KCIIEPUMEHTAIbHUM JIOCJIiIPKEHHSIM CIJIaBiB B
BM3HAYEHIN 06J1aCTi KOHIEHTPAaLill BUIJIABJIEHO HU3KY NIEPCIIEKTUBHUX MIPUIIOIB 17151 TIAsSIHHS )KapOMIiLIHUX
HiKeJIEBUX CILJIaBiB. 3 3aCTOCYBAaHHAM PO3PaXyYHKOBOT'O METOLY i €KCIIEPUMEHTAILHUX JOCIIIKEHb IPOAHaIi30BaHO
BIIJIMB OKPEMUX a7 re€3iiHO-aKTMBHMX KOMIIOHEHTIB Ha TEMIIEPATYpPHUI iHTEPBaJI IJIABJIEHHS, Ta PO3TiKaHHS
€KCIIEPMMEHTAJIbHUX CIUIABIB M0 MiJKJIaJKaM 3 JIMBAPHOTro >xapoMilHoro ciiiaBy XKC6Y. [IposeneHi ekcriepuMeHTH
3 nasiHHA 3'eJjHaHb 3i cr1aBy JKC6Y 003BOJIMIM BU3HAUMTH BIJIMB TEXHOJIOTIYHUX NTAapaMeTPIB LIUKITY
BUCOKOTEMIIEPATypHOTO BaKyyMHOTO IassHHS HAa GOPMYyBaHHS Ta CTPYKTYPY NasHUX WIBiB. 3a pe3ybTaTaMu
MIiKpOPEHTI€HOCIIEKTPAJIbHOTO aHali3y NasiHUX 3'elHaHb BCTAHOBJIEHO, 1110 II0B CKJIAAAEThCS, IEPEBAXKHO, 3
TBEPAOro PO3YNHY Ha OCHOBI Hikesto, $hazy, 110 36arayeHa ajoMiHieM, Kap0iZiiB 3 BEJIMKUM BMiCTOM
Kapb6igoyTBopioouux eneMmeHTiB (W, Mo, Nb, Cr), a Takox (y BUNa[IKy HasiBHOCTi UPKOHIIO B CKJIaZli TIPUIIOIO)
€BTEKTHKHY, SIKa YTBOPIOETHCSI MixK TBEPAUM PO3YMHOM i iHTepMeTasnifgHowo ¢azoro NixZryMe. Pesysnbratu
MEXaHIYHUX BUIPOOYBaHb NasHUX 3'€IHaHb, BAUKOHAHMX 34 JOIIOMOT0OI0 €KCIIEPUMEHTA/IbHUX NIPUIOIB cucTeMu Ni-
Cr-Co-Al-Mo-(Ti, Nb,Zr), 1eMOHCTPYIOTb [TOKa3HUKHU LOBroTprBaIoi MinHOCTI (ipu 9750 Ta HaBaHTaxkeHHi 140 MI1a)
Ha piBHi 40...61 roz. Ha 6a3i oTpuMaHuX pe3ysbTaTiB pO3po6JIeHO NPUIIiii Ta TEXHOJIOTIYHI peKoMeHalii Ha rpolec
NasgHHA JINBAPHUX KapOMILIHUX HiKeJleBUX CIUIaBiB. OTprMaHo nateHT YKpainu UA 119190 «Ilpumnin g nasHHs

HiKeJIEBUX ’KapOMILIHUX CILJIaBiB».

Pedepar aHIJIiHCBKOIO:

The results of researches of high-temperature vacuum brazing of cast heat-resistant nickel alloys are presented in
the work. With the help of analytical data, a promising system Ni-Cr-Co-Al- (Ti, Nb, W, Mo, Zr) was selected. After
that a number of promising filler metals for brazing of heat-resistant nickel alloys was established. The influence of
adhesive-active components on the melting range and spreading of experimental alloys on substrates from cast
heat-resistant alloy ZhS6U was analyzed. During the analysis of the obtained calculated and experimental data, the
chemical composition of the filler was selected. The experimental brazing of ZhS6U-alloy allowed to determine the
influence of technological parameters of the brazing cycle on the formation and structure of brazed joints.
According to the results of micro-X-ray spectral analysis of brazed joints, it was found that the brazed seam
consists mainly from a Ni-based solid solution, carbides with a high content of carbide-forming elements (W, Mo,
Nb, Cr), as well as Zr-eutectic (in case of presence of Zr in the filler metal), which is formed between the solid
solution and the intermetallic phase of NixZryMe and the temperature-time parameters of the heating cycle of
cast heat-resistant Nickel alloys were determined. The results of tests of brazed joints which made by
experimental Ni-Cr-Co-Al-Mo- (Ti, Nb, Zr)-based alloys show long-term strength (at 975 o and load of 140 MPa) at
the level of 40... 61 h. Based on the obtained results, filler metals and technological recommendations for the
brazing process of cast heat-resistant nickel alloys have been developed. Received the patent of Ukraine UA 119190



"Filler metal for brazing nickel heat-resistant alloys".
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