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PEDEPAT

JuninomHas pabora: 51 c., 44 puc., 12 tabn., 36 HCTOUHUKOB.

KaoueBbie caoBa: MHUKPOCTPYKTYPA BI-SN-IN, OTXWI, METO/]
CJIYYAUHBIX CEKVILUX, BBICOKOCKOPOCTHOE 3ATBEPJIEBAHME
PACTPOBAA 3JIEKTPOHHA St MUKPOCKOIIA.

O6bexT nccaegosanns: Criassl Gossr cuctems! Bi—Sn—In.

Ileas HccienoBaHusi: V3ydeHHe  MHKPOCIPYKTYPHI HA  OCHOBaHHH
UTEpaTYpPHBIX HCTOYHUKOB, MPOBEACHUE MATEHTHOTO MOKUCKa MO CIIaBaM CHCTEMbI
Bi~Sn—In; nccnenosanue MEUKpOCTPYKTypbl OMHAPHOTO CiIaBa Ins7oBls o U TpOHHbIX
cI1aBoOB  In3ssSnzgoBizss,  InagoSnasoBisze, — onpeneneHue 1apaMeTpoB
MHUKpPOCTPYKTYPBI.

MeToapl nceiienoBanus: PactpoBas 31eKTpoOHHAsI MUKPOCKOIIHS.

Mony4yeHHble pe3y/abraTbl M MX HOBH3HA: B pesynbrate npoBeaeHHOro
NaTEeHTHOTO IMOMCKa U aHaliu3a JINTepaTypHBIX HWCTOYHUKOB YCTAHOBJIEHO, YTIO B
nepuon 1990 — 2020 rr. HabmomaeTcss 3HAYUTENBHBIH POCT ONMyOAMKOBAHHBIX
Hay4HbIX HUCCIeJ0BaHMN. B npoBeneHUH HCCIeNOBaHUN Y4YacTBYHOT MEPEAOBbLIC
crpanel: CIHA, Kanama, Snonus, Kopes u Kurail. ObHapy)XeHO, 4TO
MHKpPOCTPYKTYpPHI CIIaBOB Qoibrd Ins7oBissg, InsssSnaeoBizss # InagoSnasoBisao
SBIIIOTCS] ABYX(a3HBIMU U AMCIEPCHBEIMH. Y CTaHOBIIEHHBI ciienyromue ¢assl: Bislns,
e-baza u vy-basza. IIpoBeaeH H30TepMUYECKUN OTXKHI.  YCTaHOBJIEHO, 4YTO C
YBEJIMYEHHEM BBIIEPKKM (DOJIBrM TpM KOMHATHOH TeMmIlepaType YMeEHbLIaeTcs
yaeiabHas IOBEPXHOCTh Mex(pa3oBoil rpanuubl. CpenHsas xopAa HalpoTUB —
yBenuuuBaeTcs. [1oayyeHsl ypaBHEHUs 3THX BEJIMYHH.

O06aacTh BO3MOMKHOIO MPaKTH4YeCKOro NMpUMeHeHMsi: B KauecTBe 3aMeHb!
TOKCUYHBIX CBHHUOBO-KaJIMHMEBBIX CIUIAaBOB B 3JEKTPOHUKE, JIIEKTPOTEXHUKH,
MAaIIHHOCTPOEHUS U JIPYTHX OTPAC/IAX IPOMBIIIIEHHOCTH.

ABTOp paboThl MOATBEpPXKAAET, YTO MPHUBEACHHBIM B HEH pacyeTHo-
AHAJINTHYECKMI MaTepHasl IPaBWIBHO M OOBEKTUBHO OTpPaXKaeT COCTOSHUE
UCCJIElyeMOT0 Tpollecca, a BCE 3aMMCTBOBAaHHBIE M3 JIUTEPATYpPHBIX W JPYTrux
HUCTOYHMKOB TEOPETHYECKHUE, METOAOIOrMYecKHe M METOAMYECKUE IIOJONKEHUS U
KOHLIEMLIMK CONPOBOXKAAIOTCS CCHIJIKAMU Ha MX aBTOPOB.

(noanucs cTyAeHTa)



PO®EPAT

HeimiomBas npaua: 51 c., 44 man., 12 ta6:m., 36 KphIHiL.

Knouapeia caosbli: MIKPACTPYKTYPA BI-SN-IN, AJITAJI, META]]
BBIITAJIKOBBIX  CEYHBIX, BBICAKAXYTKACHAE 3ALBAJP/JA3EHHE,
PACTPABAS OJIEKTPOHHA A MIKPACKATIIA.

Ab'exT gacnenaBanns: Crnassl gansr cictaomsl Bi-Sn-In.

Ipab JaciaenaBaHHs: BEBYUsHHE MiKpacTpYKTYpy Ha MajCTaBe JTapaTypHbIX
KpbIHIl, TIpaBsig3€HHE TMaTOHTHara IMoINyKy na cmiaBax cicmMbl Bi-Sn-In;
JacnefaBaHHe MiKpacTpyKTypy OiHaphara criaBy Ins;oBlsso i TpaliHeIX crutaBay
In3s,5Sn30,0B12s5, [n40,0Snys 0Biszo; BEI3HAUIHHE MTapaMeTpay MiKpacTPYKTYPHI.

Metanabl nacnenaBaHHs: PactpaBas 31eKTpoHHas MiKpacKaris.

ATpbIMaHbIsA BbIHIKI i iX HaBi3Ha: Y BBIHIKY IpaBe/i3eHara naTdHTHara nouyKy
1 aHanizy JjitapaTypHBIX KpPBIHIL ycraHoyiaeHa, mto ¥ mepbissg 1990 — 2020 rr.
Haszipaellla 3HauHbl POCT anmyOsTikaBaHBIX HABYKOBBIX JacieaBaHHsy. Y NpaBsA3eHH]
JaciieflaBaHHAy yazenpHivaronb nepanasbisa kpainel: 31A, Kanaga, Snonis, Kapos i
Kiraii. MiKpaCprKTypa cnnaBa}”/ (I)aJII)I“i In5750Bi43,0, In35,5Sn39,0Bi25‘5 nu In4o‘oSn28‘0Bi32‘0
3'ayndronua AByX(pa3HeIMi 1 ABICTIEpCHBIMI. Y CTaHOYJIeHBI HacTyHbIA a3sl: Bislns, &-
daza 1 y-¢aza. [IpaBen3eHs! i3aTapMivHb afnan. Y cTaHoYIeHa, HITO 3 MaBe/liY3HHEM
BBITPBIMKI (pasibri MpHl [TakaéBait TIMIEPATYpsl MaMsSHIIAENAa Ya3eNbHas TaBepXHs
MexdazoBoil MsKbI. CspIaHss Xopja HaaaBapoT — MNaBsuliyBaelia. ATpbIMaHbI
YpaVHEHHI MITHIX BETIYBIHD.

Bo6aacus mMarysiMara npakTbiMHara npbIMsiHEHHsi: Y sKacll 3aMeHbl
TaKCiUHBIX  CBIHIIOBa-KaaMieBBIX CIUIaBay Yy  SJCKTPOHILBI, INEKTPATIXHIKI,
MambIHaOyJaBaHHA 1 HIIBIX TaliHaX IpaMbICIOBacIi.

A¥yTap mpaubsl nauBspkae, IITO IpbIBeA3eHBl ¥ €N passiikoBa-aHATiTHIYHEI
MaTapeldA MpasiibHa 1 ab'eKTBIYHA a[UTFOCTpOYBae CTaH AOCieaHara mnpauoacy, a yce
3anas3bl4aHblid 3 JITAPaTypHBIX 1 IHIIBIXKPBIHIL TIapITHIYHBIA, MeTajajlariuHbld i
METaIbIYHEIS CTAHOBIIIYA 1 KAHLDIIBI CyTpaBapKaroNlia criacklikaMi Ha iX aytapay.

(nopamic CTy/3HTa)



ANNOTAATION
Degree paper: 51 p., 44 ill., 12 tab., 36 sources.

Key words: Bl — SN — IN MICROSTRUCTURE, ANNEALING, RANDOM
SECTION METHOD, RAPID SOLIDIFICATION, SCANNING ELECTRON
MICROSCOPY.

Object of research: Bi-Sn-In alloys system.

Purpose of research: Studying the microstructure on the basis of literature
sources, conducting a patent search for alloys of the Bi—Sn—In system; study of the
microstructure of the binary alloy InsyoBis; 0 and ternary alloys Inss sSnse oBias s,
In40,0Sn280Bisz0; calculation of microstructure parameters.

Research methods: Scanning electron microscopy.

Obtained results and their novelty: As a result of the conducted patent search
and analysis of literary sources, it was established that in the period 1990 - 2020 there
is a significant increase in published scientific research. The leading countries are
involved in the research: the USA, Canada, Japan, Korea and China. It was found that
the microstructures of foil alloys InsyoBiss 0, [n3ssSnsgoBizs s and InagoSnas ¢Bise are
two-phase and dispersed. The following phases were found: Bislns, e-phase and y-
phase. Isothermal annealing was carried out. It was found that with increasing exposure
of the foil at room temperature, the specific surface area of the interface decreases. The
middle chord, on the contrary, increases. Equations of these quantities are obtained.

Area of possible practical application: As a replacement of toxic lead-cadmium

alloy in the electronics, electrical engineering, mechanical engineering and other
industries.

The author of the work confirms that computational and analytical material
presented in it correctly and objectively reproduces the picture of investigated process,
and all the theoretical, methodological and methodical positions and concepts
borrowed from literary and other sources are given references to their authors.

(Student’ssignature)



