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Pedepar:

1. Inceprarlist IpUCBAYEHA CTBOPEHHIO (PTOPUIHUX PEAKTUBHUX (PIIIOCIB, pO3pOOL;i TEXHOJIOTI IYHOrO NasHHS
aJIIOMiHi€BUX TOHKOCTIHHUX (Big 0,1 MM i 6isibiIe) 6araToeseMeHTHUX KOHCTPYKLIi 3i CKIaJHUMU 3aMKHYTUMU
npodinsimu B aTMocdepi aproHy BUCOKOI YMCTOTU. B poboTi focinkeHo npoliecy BUCOKOTEMIIEpaTypHOTO
PEaKTUBHO-(JIIOCOBOTO MassHHSI TOHKOCTIHHUX aJIIOMiHI€EBUX KOHCTPYKIi# 3 BUKOPUCTaHHSIM PEaKTUBHUX (JIIIOCIB
conboBoi cucremu K, Al, Si/F, sKi cipusitoTb IOBHOMY MIPOXOIKEHHIO aJIIOMOTEPMIYHOrO BiIHOBJIEHHS! KDEMHIIO 3
dmocy KF-AlF3-(K2SiF6+AIF3) i, BifloBifHO, MiABUILYIOTH MACOBY 0JII0 HOBOYTBOPEHOI'O aII0MiHIEBO-KpPEMHIEBOTO
IIPUIIOI0 B By3bKOMY 3a30pi, 1110 3a6e3nedye GopMyBaHHS HEPO3'€MHUX 3'€JHaHb 3 BUCOKOIO MIIHICTIO Ta 3HaYHOIO
BEJINYMHOIO NIponaw. Bu3HaueHO CTPYKTYPHi OCOOIMBOCTI (POpMYyBaHHSI NAsSIHUX 3'€JHAHb 3 IIPUIIOEM Ta 6€3
IIpucaspKyBaHHs Npurolo. [1py nasHHi 63 IpucapKyBaHHS IPUIIOIO (Tinbku 3 GiitocoM) GOPMYETHCS CTPYKTYPA,

sIKa XxapakTepHa IIpU IPOHUKHEHHi piaxoi ¢asu jerkoriaBkoro crjay Al-Si 110 rpaHuisM 3epeH OCHOBHOTO



MeTay. BusHaueHo, mo pisHuULS NOTEHLialiB MIX alOMiHi€BOIO MigKIanKow Ta (paocom KF-AlF3-(K2SiF6+AIF3) B
cucremi Al-ipumniii (Al-12Si)-dnioc He nepesuinye 0,05B, 1m0 XapaKTeprU3yeThCs HAIMEHINIOI0 eJIeKTPOXiMIiYHOIO
reTeporeHHICcTIo. Pe3ysbTaT KOMIIJIEKCHUX MEXaHIUHUX BUNIPOOYBaHb B YMOBax 3HAUHUX HaBaHTAKEHb (30KpeEMa,
Bi6pauis B gianasoHi yactoT Big 20 mo 2000 ', ynapu 3 MIPUCKOPEHHSIM 110 35 g) I0Ka3aay BUCOKY MIIHICTS i
LisicHiCTb NasiHOI TOHKOCTIHHOI KOHCTPYKILii. Ha 6a3i pe3ysibTaTiB ZOCiIKEHb CTBOPEHO HETIrPOCKONiYHI (PTOPUIHI
diocy, po3pobsIeHO TEXHOJIOTIYHUH NPOLLeC MiYHOTO NasiHHS TOHKOCTIHHUX aJIIOMiHi€BUX KOHCTPYKLI

XBWJIbOBOZY B KOHTPOJIbOBAHOMY a30BOMY CEPEOBUILL.

2. The thesis is devoted to creation of fluoride reactive fluxes, development of technology of brazing of aluminum
thin - walled (from 0,1 mm and more) multielement designs with difficult closed profiles in the high purity argon
atmosphere. The processes of high-temperature reactive-flux brazing of aluminum alloys with low magnesium
content using reactive fluxes of the salt system K, Al, Si/F, which contribute to the full passage of aluminothermic
reduction of silicon from the flux KF-AlF3-(K2SiF6+AlF3) and, accordingly, increases the mass fraction of newly
formed aluminum-silicon alloy in the narrow gap, which provides the formation of of integral joints with high
strength at the level of the base material and a significant filling of brazing seam. On the contact surface of
aluminum at a temperature above the formation of a double eutectic Al-Si, two processes occur: the reduction of
silicon from the composition of potassium silicon fluoride and contact-reactive melting of silicon with aluminum.
As a result of this interaction, a metal layer of the Al-Si system is formed, the composition of which is close to the
eutectic, which is confirmed by the results of micro-X-ray spectral analysis. The microstructure of the crystallized
metal layer Al-Si contains grains of solid solution based on aluminum, supereutectic component with a
concentration of silicon (wt.%): 15,48-17.18, as well as separate discrete inclusions of the plate phase FellSi25A164.
The structural features of the formation of brazing joints with filler metal and without the addition of filler metal
are determined. When brazing without the addition of filler metal (only with flux), a structure is formed, which is
characteristic of the penetration of the liquid phase of the low-melting alloy Al-Si along the grain boundaries of the
parent metal. It is determined that the potential difference between the aluminum substrate and the KF-AlF3-
(K2SiF6+AIF3) flux in the Al-filler metal(Al-12Si)-flux system does not exceed 0.05 V, which is characterized by the
lowest electrochemical heterogeneity. The results of complex mechanical tests under heavy loads (in particular,
vibration in the frequency range from 20 to 2000 Hz, shocks with acceleration up to 35 g) showed high strength
and integrity of the brazed thin-walled structure. Based on the research results, non-hygroscopic fluoride fluxes
were created, a technological process of furnace brazing of thin-walled aluminum waveguide structures in a
controlled gaseous medium was developed.
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