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V. BimomocTi npo gucepraniio
Moga guceprariii:
Koau TemaTHYHHUX PyOpPHK: 29.19.09.07, 81.35

Tema guceprauii:
1. TenodisuyHi Ipouiecy Npu NMasiHHi cryiaBy AMro6 3 BUKOPHUCTaHHSIM PEAKLiMHNUX 6araTomapoBux QoJibr.

2. Thermophysical processes during brazing of the AMg6 alloy involving reactive multilayer foils.

Pedepar:

1. Y po6ori, Ha npuKIaAi IACTUH CIJIaBy AMr6, IoKa3aHO NPUHIMIIOBY MOSKJIMBICTD 3'€JHAHHS aJIOMiHi€BUX
CILJIaBiB IJISIXOM JIOKQJIbHOTO HarpiBaHHS 30HU 3'€JHAHHS TEILJIOM, 1J0 YTBOPIOETHCS B PEAKLIITHMX 6araTomapoBUX
¢donprax (bP) npu iHililOBaHHI B HAX Peakliii cCaMONOMMPIOBAaHOTO BUCOKOTEeMIIepaTypHoro cuHresy (CBC).
JocninKeHo yMOBU IPUELHAHHS HAKJIA[HUX €JIEMEHTIB J10 IOBEPXHi BEJIMKOr0 PO3Mipy [J1s1 BiJHOBJIEHHS
repMETUYHOCTI alloOMiHiEBUX KOHCTPYKIIili 060JIOHKOBOTO TUITY Ta 3alIPOIIOHOBAHO CXEMY TaKOro npouecy. g
OOIPYHTYBaHHS TaKOi CXeMU IIPOBEIEHO PO3PaxyHOK TEIJIOBUX ITOJIIB B TaKill CCTeMi IIPU HECTAL[iOHAPHUX YMOBaX
ii HarpiBaHHS 3a paxyHOK JpKepeJia TeIla, 10 3HaXOAUThCS B TEIIJIOBOMY KOHTAKTI 3 IJIACTMHOIO-HAKJIAJKOIO, 3
BpaxyBaHHSIM TOBLIVHU IJIACTUH, XapaKTEPUCTUK MaTepiaiiB, o 3'€IHYIOTbCS], XapaKTEPUCTUK IPUIIOIO i HASIBHOCTI
TEIJIOBOTO OMOPY B 30HAX KOHTAKTIB MK €JIeMEHTaMU CUCTEMU. Lle a0 MOKJIMBICTb BUSHAYUTH IAPAMETPU

HarpiBava, HeOOXifHi 117151 3a6e3redeHHs IIPOoLeCy MasiHHS B 3aJI€5KHOCTI BiJl TOBIIMHY IJIACTUH, 10 3'€AHYIOThCS, Ta



aniabatryHoi Temneparypu peakuii CBC B B®. BctaHOBIIEHO, 110 /171 3a106iraHHs OIJIaBI€HHS IIJIaCTUHNU -
HaKJIa[KY, IO KOHTAKTYyE 3 HarpiBadeM, y polieci MasiHHS TeEMIIEpaTypa Harpisaya He [IOBMHHA [1I€PEBUILYBATH
IesIKy [PaHUYHY BEJIMYMHY, KA BU3HAYAETHCS TEMIIEPATYPOIIPOBIIHICTIO CIJIaBY. 3alIPOIIOHOBAHO METO],
CaMOY3rOoKEHOT0 PO3paxyHKy KoeQillieHTiB Terionepeaadi Mixk eJIeMeHTaMi CUCTEMHU LIJIIXOM CIiBCTaBJIEHHS

€KCIIEPUMEHTAJIbHUX Ta TEOPETUYHO PO3PAXOBaHUX TEPMOTrPAM Yy IIPOLEC] ii HarpiBaHHA B HECTAL[iOHAPHUX YMOBAX.

2. In the work, by the example of AMg6 alloy plates, the fundamental possibility of brazing joining of aluminium
alloys via local heating of the joint zone by the heat generated in the reactive multilayer foils (MF) upon the
initiation in them of the reaction of self-propagating high-temperature synthesis (SHS) is shown. The conditions
for the joining of an aluminium-alloy patch-plate to a larger surface for the repair of tightness of aluminium shell-
type structures is studied and a scheme of such a process is proposed. To justify the suggested scheme, the
thermal fields in the studied system have been calculated under non-stationary conditions of its heating by a heat
source that is in thermal contact with the patch-plate. At that, the plate thickness, the characteristics of the
joining materials, characteristics of the solder, and the presence of a thermal resistance in the contact zones
between the system elements have been taken into account. This has allowed us to determine the parameters of
the heater necessary to ensure the brazing process, depending on the thickness of the plates being joined and the
adiabatic temperature of the SHS reaction in the MF. It is revealed that, to prevent melting of the patch-plate
contacting the heater, the temperature of the heater during the brazing process should not exceed a certain limit
value determined by the thermal conductivity of the used alloy. A method is proposed for a self-consistent
calculation of the heat exchange coefficients between the elements of the system during its heating under non-
stationary conditions by comparing the experimental and theoretically calculated thermograms.
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