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Tema gucepranii:
1. Po3po6ka es1eKTpogHUX MaTepiaiB JJ1s1 yA0CKOHAJIEHHs IPOMMCIIOBOI TEXHOJIOTI] 3MiLIHEHHS alIOMiHieBUX
MIOPILHIB

2. Development of electrode materials for improving the industrial technology of hardening aluminium pistons

Pedepar:

1. lucepTaliis nmpucBsyeHa po3poolli i JOCITiIKEeHHI0O HOBUX CKJIaJliB TOPOIIKOBUX €JIEKTPO/IiB 3 aJIIOMiHi€BOIO
000JIOHKOIO IJ151 MEXaHiI30BaHOTO AyrOBOTO HAIJIABJIEHHS alMOMiHieBUX NOPUIHIB. O6'€KT NOCIIIPKEHHS - IPOLECH,
110 06YMOBJIIOIOTh 3MiLIHEHHSI KiJIbLI€BUX KaHABOK aJIOMiHi€BUX IOPIIHIB JBUTYHIB BHYTPIlIHBOTO 3rOPSIHHS
IyTOBUM HaIlJIaBJIEHHSM. [IpenmeT JoCiisKeHHS - eJIEKTPOAHUN MaTepial i TEXHOJIOTiS IOT0 HaHECEHHS Ha
3MilHIOBaHy 06J1aCTb aJlIOMiHi€BUX IIOPILIHIB, 1110 [10O3BOJIIIOTh OJIEP>KATH 1IiIJIbHUI HaIJIaBJIEeHUI MeTaJl 3
IiABUILEHVM ONOPOM yIapHO-abpa3suBHOMY CIIPALIOBAHHIO i fedopmaniliHiil popMo3MiHi KAHABOK aIIOMiHiEBUX
nopuIHiB. Metonu pocuimkeHnHs. TeXHONIOriuHi JoCimpKeHHs IPOBOAUINUCS Ha CIeliabHil 3BapIOBaJIbHIN
yCTaHOBL. JJOCTiIKEHHS MaKpO i MIKpOCTPYKTYPHY HAIJIABJIEHOI'O METAJy ITPOBOAUIIMCS 3 BUKOPUCTAHHSIM
ONITMYHOrO Mikpockona MIM-8, TBeppocTi - Ha npunazi TK-2M, ocHalleHOro NpUCTaBKoIo I MifirpiBy 3paskis,
BM3HAYEHHS 1iIJIBHOCTI MeTajy (IOPUCTOCTI) - T POCTAaTUYHUM METOJOM, OL[iHKa 3HOCOCTIIIKOCTi METaiy 3

BHKOPHCTaHHSIM PO3POOJIEHOTO aBTOPOM METOY i crieliaabHOi YCTaHOBKU. PO3paxyHKN BUKOHYBAJIMCSl HA OCHOBI



pPO3p0o6JIeHOI MaTEMAaTUYHOI MOZEJIi MOPOTBOPEHHS 3 BUKOPUCTAHHSIM Cy4YaCHUX IIPOTPaMHUX MPOIYKTIB,
3aCHOBAHUX Ha YMCEJIbHUX PillleHHsX. PO3p06IeHO CKIaiy TOPOUIKOBUX CTPIYOK 3 KOMILJIEKCHOIO JIiraTypolo, y SIKii
OCHOBHMMH JIETYIOUMMU KOMIIOHEHTaMU1 BUKOPUCTaHi KPEMHIl, Mifb, HiKeJb, XpOM, 3aJ1i30, BOJIbPpaM, BaHail 3
nobaBkamu MOIMAQIKaTOPIB y BUTJISAI COJIEH TUTAHY i HUPKOHIIO (aBTOPCHKI cBifonTBa N2 1624841 i N21769478), siKi
IAI0Th MOSKJIMBICTh OZlepsKaTy HAIJIaBJIEeHUI MeTaJl 3 MiIBULIeHNM OIIOPOM YIApHO-a6pa3BHOMY CIIPALIOBAHHIO i
nedopmaniiiHiii popmo3MiHi KaHABOK alIOMiHi€EBUX MOPIIHIB. PO3p06I€HO IPUHIUIIOBY CX€MY, KOHCTPYKLIIO i
METOJIMKY BUIIPOOYBaHb Ha yJlapHO-abpa3uBHe CIIPALI0BaHH4, 1O iMITYIOTh peasibHy POOOTY CIIOJIyYEHHS Kijblie-
KaHaBKa nopuHis /I1B3. MeTonuka 103BOJIsI€ PO3AIIUTH CKIa0Bi GOPMO3MIHM CIIOIYYEHHS Kilblie-KaHaBKa
3MIIJHEHOTrO MOPIIHS Bif, a6pa3nBHOrO CIIPALIOBaHH i IIaCTUYHOI fedopmarliii. [To6yioBaHO MaTeMaTUYHY MOJeJIb
[IOPOYTBOPEHHS IIPY HAIJIABJIEHH] aJIIOMiHI€EBUX CIUIABIB, 1Ka BPaxOBYye TipOAMHAMIKY PiIKOTO M €Tajy B
3BapIOBaJIbHIN BaHHI, pyx yXUPLiB rady B yMOBaX iCHyBaHHS BEJIMKUX I'PAJli€HTIB TEMIIEPATYPU PO3ILIABY.
BcraHoB€HO, 10 TOPY B HAIJIABJIEHOMY METaJli BUHUKAIOTh Y TOMY BUNIAKY, KOJIM TPAEKTOPIs PyXy ra30BOTO
IIyXUpLsI [IepeTUHaE TIOBEPXHIO PYXJIMBOro PPOHTY KpUCTali3allii MeTasy 3BapioBajibHOI BaHHU. TeopeTUyHO
OOI'PYHTOBAHO i MiATBEP/A’KEHO €KCIIEPMMEHTAJILHO, 110 HallePEeKTUBHILIIMM CIIOCOOOM 3MEHIIEHHS TOPUCTOCTI
HaIlJIaBJIEHOT'O METAJy € 3aCTOCYBAHHS iMITyJIbCHO-AYTOBOTO IIPOLIECY, IKUM BUKJINKA€E IPUCKOPEHY KOAJEeCLEHLIiI0
ra3oBUX IyXUPLB i IXHIO eBaKyallilo i3 3BaploBajIbHOI BAaHHU. PO3p06sIeHO TeXHOJIOTIYHUI NTPOoLieC i KOMILIEKC
YCTaTKYBaHHS 7151 IPOMUCJIOBOTO BiJHOBJIEHHS i 3MilJHEHHSI [TOPILIHIB 3 a/IOMiHi€EBUX CIJIaBiB, 110 3a0€31€4yI0Th
BHCOKY ITPOAYKTUBHICTD i IOTPMMaHHS HOPM YMOB CaHiTapHO-TIrieHIYHMX HaIIaBJIeHHS. . 2. [luccepranusd

IMOCBAILIEHA paspa60TKe U UCCJIENOBAHUIO HOBBIX COCTaBOB ITOPOMKOBLIX 9JIEKTPOLOB C AIOMUHUEBOI 000JI0YKOM

2. The dissertation is devoted to development and research of new structures of powder electrodes with an
aluminium environment for mechanized arc of aluminium pistons. Object of research - processes causing
hardening of ring flutes of aluminium pistons of engines of internal combustion arc naniaskoii. A subject of
research - electrode material and technology of his(its) drawing on area of aluminium pistons allowing to receive
dense metal with the raised(increased) resistance to deterioration and of flutes of aluminium pistons. Methods of
research. The technological researches were carried out(spent) on special welding installation. The researches and
microstructure of metal were carried out(spent) with use optical, hardness on the device TK-2M, equipped by a
prefix for of samples, definition of density of metalby a hydrostatic method, estimation of metal with use of the
method, developed by the author, and special installation. The accounts were carried out on the basis of the
developed mathematical mo del with use of modern software based on the numerical decisions. The structures of
powder tapes with complex snurarypoii are developed, in which as basic of components are used silicon, iron, with
the additives of modifiers as salts and (copyright certificates N2 1624841 and N2 1769478), allowing to receive metal
with the raised(increased) resistance to deterioration and of flutes of aluminium pistons. The basic circuit, design
and technique of the accelerated tests on deterioration simulating real work of connection a ring - flute of pistons
IBC is developed. The mathematical model is developed at welding and nHanaBke of aluminium and his(its) alloys
which are taking into account hydrodynamics of liquid metal in welding, movement of gas in conditions of
existence of the large gradients of temperature pacnnasa. Is established, that nops! in metal arise in the event that
the trajectory of movement gas crosses a surface of mobile front xpucrannusauuu of metal of a welding bath. Is
theoretically proved and is ¢ onfirmed experimentally, that the most effective way of reduction of metal is the
application of -arc process, which causes accelerated gas and their evacuation from a welding bath. The
technological process and complex of the equipment for industrial restoration and hardening of pistons from
aluminium alloys is developed which provide high efficiency at observance of norms of sanitary - hygienic
conditions of the weld deposit is developed. .
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