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Pedepar

OO0beM nuIuIOMHOM paboThl 88 cTpanull; pabota coaepkut 22 pucyHka; 15
Tabmui; 99 nuTepaTypHBIX HCTOYHHMKOB; KIIIOUEBBIE CJIOBAa: KOHTAKTHOE
BBITECHEHUE, TIOPOILIOK, OJIOBO, ME/b, 30JI0TO.

OObeKTOM HcclieoBaHUs ABISIUCH cucTeMbl Sn-Cu u Sn-Au. Lenbio paboTs
SBJIAJIOCH BBISIBUTH YCIOBUSL M KHHETUYECKHME 3aKOHOMEPHOCTH TPOTEKaHHS
pEeaKIMu KOHTAKTHOTO BBITECHEHHUS OJIOBAa HA TOPOILIKAX M IUICHKaX MEAU U
30JI0Ta, OMPENEIUTh (PAKTOPHI, BIUSIOUINE HA CIUIABOOOpa30BaHUE, COOTHOIICHHE
METAJJIOB B CIUIaBaX OJIOBa C MEAbI0 M 30J0TOM, (a3oBBId COCTaB U
MUKPOCTPYKTYPY CILIaBOB.

Meroabl HMCCIEIOBaHUA: CKAHUPYIOLAs M IMPOCBEYMBAIOIIAS AJICKTPOHHAS
MUKPOCKOIHUSA, (POTOMETPHUS, BOIHTAMIIEPOMETPHSL.

BnepBbie mokazaHa BO3MOXKHOCTH W TOJOOpaHbl KOHKPETHBIE YCIOBUS
noiyueHus: nopomkoB Sn-Cu u Sn-Au ¢ NOMOIIBIO pPeaklWil KOHTAKTHOTO
BbITeCHEHUsA. (COMOCTaBIECHO BIMSHUE PA3NIUYHBIX (AKTOPOB (TemmepaTyphl,
NEpEeMEIINBaHUs, BPEMEHN) Ha CKOPOCTh OCAKIEHUS, MUKPOCTPYKTYPY M COCTaB
NoJIy4aeMbIX MOpOIIKOB. [Toka3aHo, 4TO copepKaHue 0J0Ba B MOPOIIKE MEHSETCS
B npenenax or 0 mgo 24 ar. % W BbIIe 3a CYET U3MEHEHHUS JIUTEIbHOCTU
KOHTaKTHOTO BBITECHEHHS.

OO6nacTh mMpUMEHEHUs: pa3pabOTKa MPOCTHIX IHEProcOEpEraroIux METOAO0B
MOJyYEHHUs] TOPOILIKOB JJs M3TOTOBJICHUS TMPUIIOEB B3aMEH O00Jiee CII0KHBIX
NUPOMETAILTYPTHUECKUX METOJIOB.

Pr¢gepar

AG’&M IBITUTOMHBIN TIpalikl 88 cTapoHak, mpara cKiiagaeria 3 22 MaltoHKay,
15 tabmin, 99 miTapaTypHBIX KPBIHIIT, KJIIOYaBhIS CJIOBBI: KAHTAKTHAE BHIIICHCHHE,
napaiiok, BOJOBa, MEA3b, 30J1aTa.

AG’exTam nacnenaBaHHA 3’ayisutics cictaMbl Sn-Cu 1 Sn-Au. Matait npaib
3’Aynanacs BBISIBIIb YMOBBI 1 KIHETBIYHBIS 3aKaHaMEpHACIl MpaxoKaHHs
pPIaKIbIbl KaHTAKTHAra BBIIICHEHHS BOJaBa Ha Mapalkax 1 IUIEHKax Mensl 1
30J1aTa, BBI3HAYBIb (DaKTapbl, SKig MAyCIUIBIBAIOb HAa BBITBOPYACLH CILIaBay,
CyaJIHOCIHBI MeTajay y CIUIaBe BoOJiaBa 3 MEA3I0 1 3o0jaTtaM, ¢aszaBbl CKIan 1
MIKpacCTpYKTypy CILJIaBay.

Metanpl  gacnefaBaHHS: — CKaHaBajdbHAas  DJIGKTPOHHAsT — MIKpackaris,
(doTaMeTpbls, BOJIbTAMIIEPAMETPHIA.

VYnepusiHio OblIa Maka3zaHa MardeiMacilb 1 MajadpaHbl KAHKPITHBIS YMOBBI
BEITBOpUAcl mapamkoy Sn-Cu i Sn-Au mpbl ganmamMo3e PIakiblii KaHTaKTHara
BollsicHeHHs. CynactayieHsl  VIUIBIy  poO3HBIX  (pakTapay  (TAmmepaTyphl,
NepaMeIIBaHHs, dYacy) Ha XyTKacllb aca/pKdHHS, MIKPAaCTPYKTypy 1 CKiIax
aTpeIMaHbIX napamkoy. [laka3zana, mTo yTpeIMaHHE BOJIABA Y NTApALIKY 3MSHsECLLA



¥ mexax ag 0 ma 24 ar. % 1 3BBIII Taro 3a KOINT 3MSHEHHS Iparlsariacii
KaHTaKTHara BBILSICHEHHSI.

Bob6nacup ¥>kpIBaHHS: pacmpalioyka MpOCTBIX 3HeprazdoeparajbHbIX METaaay
BBITBOPYACIII MAapaIIKoy JIJIsl BbIpaly MPBINOEY 3aMeCT LSHKKIX MipaMeTanypriuHbIX
MeTaaay.

Abstract

The thesis consists of 88 pages; the work contains 22 pictures; 15 tables; 99
literary sources; keywords: contact displacement, powder, Tin, copper, and gold.

The object of the study was the system Sn-Cu and Sn-Au. The purpose of the
work was to identify the conditions and kinetics of the reaction of the contact
displacement of tin on copper and gold powders and films to determine the factors
influencing ratio of metals in alloys of tin with copper and gold, the phase
composition and microstructure of alloys.

Research methods: scanning and transmission electron microscopy,
photometry, voltammetry.

For the first time it was demonstrated the possibility and specific conditions
were matched to obtain Sn-Cu and Sn-Au powders using the contact displacement
reactions. The influence of various factors (temperature, stirring, time) on the
settling velocity, microstructure and composition of the obtained powders was
compared. It is shown that the content of tin powder varies from 0 to 24 at. % and
more by changing the duration of contact displacement.

Scope: development of simple energy-saving methods to obtain powders for
making solder instead of more complex pyrometallurgical methods.



