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Pedepar:

1. Inceprarnis npUcBsYeHa BUPILIEHHIO aKTyaJlbHOI HAyKOBO-TIPAKTUYHO] 3a/1a4i - 3MEHIIEHHIO Ae(eKTiB poCTy Ta
€KCIIPECHOMY KOHTPOJIIO ONITUYHUX BJIACTUBOCTEN MOHOKPHUCTAJIIB F€PMaHIilo, BUPOIIEHUX 32 METOIOM
YoXpasbChKOTO. 3aPONIOHOBAHA MAaTEMAaTUYHA MOJIEJIb T€OMETPIi TENJIOBOTO By3J1a, SIKa HA BiIMiHY BiJl iHIINX,
AQHAJIITUYHO 3B'A3y€ NMapamMeTpHU TEIJIOBOIO By3Jla 3 PiBHSAHHSIM TEIVIOBUX IIOTOKIB BUIIPOMIHIOBAHHS, fIKi
LIMPKYJIIOIOTh MXK €JIEMEHTAMU TEIJIOBOTO BY3J1a, SKa A03BOJINJIA BUPILIUTH OCHOBHY 337ja4y - CTBOPUTU
OIITHMMaJIbHY KOHCTPYKLiIO POCTOBOI YCTAHOBKU [IJIs1 BUPOILYBaHHS 3/IMTKIiB repManio giametrpom 100 MM i

MiHIMaJIPHOIO I'YCTUHOIO MCJIOKalii. B CBOIX MOCiI)KeHHSIX MU BUKOPUCTOBYBaIU MeTO, POTOIPYKHOCTI, 1110



Ija710 HaM 3MOTY OLIIHUATH 110 BEJIMYMHI IPOMEHEe3aI0MJIEHHS BHYTPILHI HAIIPyTy Ta XapaKT€PUCTUKU ONTUYHOI
SKOCTi MOHOKPHUCTAJIIB repMaHito. bysio CTBOPEHO €KCIIEPMMEHTANbHY YCTAHOBKY /1151 BU3HAYEHHS PO3OLiTy
BHYTPILIHIX HANpPYT 10 IJIOMINHI IVIACTUHY F€pPMaHilo. 3alIpOIIOHOBAaHa YCTAaHOBKA i METOIMKA KOHTPOJIIO
BHYTPIIIHIX HAllpy)XeHb JO3BOJIUTh BECTU €KCIIPECHUI KOHTPOJIb Ta YIOCKOHAINUTY TEXHOJIOTIYHI peXXumu
BUPOIIYBaHHA 3JIUTKIB ONITUYHOTO repmManiio giamerpom 100 MM 3 MOJINIIEHMMU CTPYKTYPHUMHU Ta ONITUYHUMU
xapakrepuctukamu. OIHUM i3 OCHOBHUMX ITapaMeTPiB IIPU BUPOIIYBaHHI 3JIUTKIB T€PMaHIIO SIBJISIETHCS iX JliaMeTp,
KOJIMBaHHSI JiiaMeTpa Iifi 4yac BUPOILyBaHHS IPU3BOAUTH /10 CTPYKTYPHOI HEJOCKOHAJIOCTI 3JIUTKIB Ta MOSIBI
IJIACTUYHOI Aedopmallii, 10 IPU3BOAUTH [0 MOTiPLUIEHHS! ONTUYHUX BIACTUBOCTEN MOHOKPUCTAIB. B po3pobeHiit
Hamu ycTaHoBli "T'epmaniit 100" 115 NOJNIIEHHS CTPYKTYPHUX XapaKTEPUCTUK BUKOPUCTOBYETHCS METOT,
BUMIDIOBaHHS Ta IMiATPMMKH CTaJIOro JliaMeTpa BUPOLLYBAHOTO 3JIMTKA 3 BUKOPUCTAHHIM BaroBoro meropy. s
PO3POO6KM aBTOMATU30BAHOTO NPUCTPOIO KEPYBAHHS IiaMeTPOM 3JIUTKA MiJ] Yac 3POCTAHHS 32 METOJIOM
YoxpasbCbKOr0 MU BUKOPMCTOBYBAJI CUCTEMY BUMIPIOBAaHHS MAacCH 3JIMTKA, B SKill IOro Maca BUMIPIOETbCA 3a
IIOIIOMOTOI0 BUKOPUCTAHHS TPOMUCJIOBOTO JATYMKa Bary 3 MifBIIE€HOIO TAro0. BigXuieHHs Baru Bifj, 04iKyBaHOTO
3HAY€HHS] BUKOPUCTOBYETHCS SIK CUTHAJ MOXUOKY B KOHTYPi CEPBOYIIPABIIiHHS, SIKUI B [IPOLIEC] POCTY 37IMTKA
yIIpaBJisie OTY)KHICTIO HarpiBaya. B aBToMaTu30BaHOMY [IPUCTPOI KEPYBaHHS [IiaMeTPOM MU BUKOPUCTAIU
dinpTpaliio JaHUX OTPUMYBAHUX Bif] JaTYMKa Bary, Ta KOPeKLi 30ypoounx GakTopiB TemiepaTypu B Micii
YCTaHOBKM JIaT4YMKa Baru, Ta KOJMBaHb HAIIPYTY KMABJIEHHS, i€ a0 HaM 3MOTy OTPUMATH abCOJIIOTHY ITOXHUOKY
BMMIipIOBaHHS fiaMeTpy 1,5 MM. I[IpakTH4Ha LiHHICTh OTPMMAaHUX PE3YJIbTATIB [10JISITA€ y BIPOBAIPKEHH] Y
BUPOOHULTBO HA BAT "Craryc" MeTOAMKY BUMIPIOBaHHSI TA PO3IOALNY BHYTPIIIHIX HAMIPYT i €KCIIPECHOTO KOHTPOJIIO
ONITMYHOI IKOCTi MOHOKPHUCTAJIB FT€pMaHilo, a TAKOK YCTAHOBKY BUPOILLYBaHHS 3/IUTKIB repMaHito giametpom 100
MM, 3 pO3pO0JIEHUM HaMU TETJIOBUM BY3JIOM i CUCTEMOIO aBTOMAaTUYHOTO KOHTPOJIIO i MiATPUMKH AiameTpa
BUPOLIYBaHUX 3/UTKiB. CyMapHUil piyHMI €KOHOMIYHMI eeKT 3a JaHMMU aKTa BIIPOBAJ)KEHHS CKyaaae 42 TUC.
TPH.

2. Thesis deals with the actual scientific and practical problems reduce growth defects and express control of the
optical properties of single crystals of germanium grown by the Czochralski method . A mathematical model of the
geometry of the thermal unit , which is in contrast to other analytical parameters of the thermal unit connects to
the equation of thermal radiation fluxes , which circulate between the elements of the thermal unit , which helped
to solve the main task - to create the optimal design of growth vessel for growing germanium ingot diameter of
100mm and a minimum dislocation density. In our studies we used the method of photoelasticity , which gave us
the opportunity to evaluate the refraction -largest internal stresses and characteristics of optical-quality single
crystals of germanium. Exsperimental installation was created to determine the distribution of stress on the plane
of the plate germanium. Proposed installation and control technique of internal stress will lead express control and
improve the technological modes of cultivation optical germanium ingot diameter of 100 mm with improved
structural and optical properties . One of the main parameters of germanium when growing ingot is their
diameter, the diameter variations during growth leads to structural imperfections and the appearance of bars of
plastic deformation , which leads to deterioration of optical properties of single crystals. In the developed world
setting " Germanium 100 " to improve the structural characteristics of the method of measuring and maintaining a
constant diameter ingot grown using the gravimetric method . For the development of automated control devices
diameter ingot during growth by the Czochralski method we used a system measuring the mass of the ingot in
which its mass is measured with the use of industrial load cells with hanging rod. Weight deviation from the
expected value used as the error signal in the servo loop , which controls the ingot growth process heater power.
In the automatic control unit diameter we used the filtering of data obtained from the load cell and the correction
of disturbing factors temperature at the sensor weight, and the supply voltage variation , it gave us the opportunity
to get an accuracy of measurement of the diameter of 1.5 mm. The practical relevance of these results is to
introduce into production of " Status" techniques of measurement and distribution of internal stresses and express
control of the optical quality single crystals of germanium , as well as the installation of growing germanium ingot
diameter of 100 mm, we developed a thermal unit and automatic monitoring and support diameter grown ingots.
The total annual economic impact on the implementation of this act is 42 th.
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