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V. BimomocTi npo guceprauiio
Mosga guceprarii:

Koau TemaTHYHHUX PYOpPHK: 29.03.53
Tema gucepranii:

1. ®i3UKO-TEXHOJIOTiYHI OCHOBY CTBOPEHHSI MiKpO- i HAHOPO3MipHUX 3'€IHaHb NIPELU3iHUX JeTanell ONTUKO-

€JIEKTPOHHUX NIPUJIaLiB.

2. Physical and technological basics for development of micro- and nanosized bonding precision units of
optoelectronic devices.

Pedepar:

1. Inceprariis mpucBSYeHa OOCTiIKEHHIO 3aKOHOMIPHOCTE!N MIIJHOCTI Ta CTabiIbHOCTi B3AEMHOTO IOJIOKEHHS
3'eJHAaHUX [TPeLU3iHUX AeTaslell ONITUKO-€eJIeKTPOHHUX NpusiafiB. Po3BUHYTI (isnyHi ysBIE€HHS PO MILHICTb
KPUXKHUX TBEPAMX TiJl 3 Pi3HOIO CTPYKTYPOIO (KPUCTAJIH, CKJIOKepamika, aMopdHi Tina). JlocinkeHo, o npouec ix
PYVHYBaHHS € KPUTUYHOIO IOJIi€10, sIKa IOYMHAETHCS 3 MiKPOIIJIaCTUYHOI Aedopmallii B TIOBEPXHEBUX ITOPYIIEHUX
mapax. JlocinkeHi HOBi MIKpO- Ta HAHOPO3MIpHI KJIei10Bi Ta 6€3KJIEHOBI 3'eJHAHHS ONTUYHUX JeTajleil 3 BUCOKUMU
eKCIlIyaTaliiHUMU XapakTepucTukamu. [lokasaHo, 110 MiKpO- i HAHOHAIIOBHIOBAYi B KpDEMHIMOPraHiyHOMY
€MOKCUIHOMY KJl€i JO3BOJISIOTh HE TUILKY MMiABUIIUTY MILJHICTB, a i TEMIIEPATYpPOIIPOBILHICTD 3'eqHaHHA. [leTani 3i
CKJIOKEPaMiKH, sIKi 3'e/IHaHi 3a 6€3KJI€/I0BOIO0 TEXHOJIOTIEI0 3 BUKOPUCTAaHHAM HaHOPOo3MipHuUx (100-200 HM)

IIOKPUTTIB Ha OCHOBI aJIIOMiHiI0, MAIOTh BUCOKY MIIHICTb Ta 30€piraloTb B3a€MHE I10JI0>KE€HHSI IIiJ] BIIZIIBOM



eKCTpeMasibHUX (PAKTOPIB B Hianas3oHi 1-10 KyT. cek. Pe3ysibTaTi IPOMUCIIOBOTO BIIPOBA/I)KEHHSI Ta HOBi HAYKOBO-
TeXHiYHi pillleHHs 10Ka3aJiu BUCOKY e(EeKTUBHICTD i IepCIIeKTUBHICTb PO3POOIEHNK MIKPO- Ta HAHOTEXHOJIOTIN
3'eIHAHHS NIPEUU3INHUX [EeTalel ONTUKO-€JEKTPOHHUX NTpUIaziB. Kito4oBi Ci10Ba: ONTHUKO-€JIEKTPOHHI IPUJIau,

ONTUYHI IeTali, IOPYIIeHi IOBEPXHEBI Mapy, MiKpO- i HAHOPO3MipHi KJIeHOBi Ta 6€3KJI€HO0B] 3'€ JHAHHSI.

2. The dissertation is devoted to investigation of principles of durability and precision mutual position stability of
units. The physical concepts of durability of fragile solid bodies with different structure (crystalline, glass-ceramic,
amorphous) were developed. The process of their fragile destruction is critical for the surface microplastic
deformation in damaged layers forms at initial stages. New types of micro- and nanosized glutinous and unglue
bonding of optical units with high operational characteristics were investigated. The adding of micro- and
nanofillers to the silicon organic epoxide glue composition gave possible to vary not only the strength
characteristics of the joint, but its thermal diffusivity as well. Glass-ceramics parts bonded by means of the new
technology of solid-phase sintering of polished parts with nanosized vacuum-deposited aluminum coating (100-
200 nm) are characterized by high mechanical strength. The effect of extreme factors on units changes their
relative position only the range of 1to 10 s of arc. Results of industrial usage and new perspective scientific and
technical decisions have shown high efficiency of micro- and nanosized bonding of optoelectronic devices
precision components, in particular, for laser and solid wave gyroscopes, IR-devices, mirror systems and LCD
screens. Keywords: optoelectronic devices, optical units, damaged surface layer, micro -and nanosize glutinous
and unglue bonding.
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