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1. Po3po6ka CKJIOKepaMiYHOrO MaTepiaiy i30S iHOTO IOKPUTTS TOBCTOIJIIBKOBUX HAarPiBHUX €JIEMEHTIB BUCOKOI

e(peKTUBHOCTI

2. Development of glass-ceramic material for insulating coating of flat heating with enchanced efficiency

Pedepar:

1. Incepranifina po60Ta IPUCBAYEHA BUPIIEHHIO HAYyKOBO-TEXHIYHOTO 3aBJAHHS, IO I10J1Irae po3pooLi
CKJIOKEpPAaMiYHOro Marepiany AJis1 yEOCKOHAJIEHHS TEXHOJIOTIIBUTOTOBJIEHHS IIOKPUTTIB IIJIOCKUAX HAarpiBHUX
eJIeMeHTiB 006irpiayiB 3 MifBuieHUMHN QYHKIIOHATBHUMU BIIACTUBOCTSIMU. B pOOOTi po3p006s1eHO Ta ONTUMI30BaHO
TE€XHOJIOTIYHMI ITPOLEC CUHTE3yBaHHS [i€JIEKTPUYHUX IIOKPUTTIB HA OCHOBI CKJIOKEPaMi4HOI cUCTEMU
PbO-B203-Zn0, nerosanoi okcugamu Al203, SiO2 ta BaO. 3anponoHoBaHM ONTUMAJIbHUNA METOZ, IONIepeHbOI
MiArOTOBKY MMOBEPXHI MiAKIAMOK 3i ctami 40X13 ms1 3a6e3nedyeHHsT BUCOKOI anre3iliHOiI MilTHOCTI Ta
MIiKpOMEXaHI{UYHUX BJIACTUBOCTEN CUHTE30BaHUX ITOKPUTTIB. BCTaHOBJIEHO 0COGIUBOCTI (POPMYyBaHHS
MIKpOCTPYKTYypH, MikpoTonorpagii noBepxHi, (pa3oBoro ckjiany Ta e1eKTpoQisuiHMX BIACTUBOCTEN JieJIEKTPUYHUX
mapiB [THE Ha ocHOBIi ckyokpuctanigyHoi cuctremu PbO-B203-Zn0O. BcTaHOBIEHO ONTUMATIBHUN XiMiYHUH CKJIaT,

BUXiJHUX CKJIOKpUCTaJIIYHUX cyMimei cucremu PbO-B203-ZnO ta onTuMasnbHy 6y[10BY i30Sl iHUX IOKPUTTIB



[MHE ms1xoM NOPiBHSJIBHOI OLIHKY iX TEIJIOBUX Ta €JIeKTPO(PI3NYHMX BIACTUBOCTEN. 3BaKal04M HA BUCOKI
3HAYEHHS [i€JIEKTPUYHOI MIITHOCTI, TMTOMOTrO OIIOPY Ta MaJli JlieJIeKTPUYHiI BTPAaTH CUHTE30BAHUX [TOKPUTTIB B
intepsasi Temmnepartyp 20...300 °C,ix MOKHa PEKOMEH/IyBaTH [J11 BUKOPUCTAHHS B SIKOCTI Ji€JIEKTPUYHUX HMIAPiB
[THE nyia noBrotTpusaioi ekcryarauii 3a remreparyp 160-190 °C. Ha 0CHOBIi IpOBEAEHUX OOCIIiIKEHD
BUTOTOBJIEHO JOCJIiZHI 3pa3Ku, sIKi 6y BMOHTOBaHi B KOHCTPYKLito Kasopudepa KEIT 2-10-4-220 /380 Ta ycmimHo
IIPOMILIIYN CTEHMOBI Ta IpOoMUCJIOBi BUnipo6yBaHHs Ha T30B [TKBII «KpenyB».

2. The thesis is devoted to the solution of the scientific and technical problem, which consists in the development
of a glass ceramic material for the improvement of the technology for manufacturing coatings for flat heating
elements of heaters with enhanced functional properties. The technological processes of synthesizing dielectric
coatings based on the PbO-B203-ZnO glass-ceramic system doped with Al203, SiO2 and BaO oxides, have been
developed and optimized. An optimal method for preliminary preparation of the surface of 40X13 steel substrates
is proposed to provide high adhesion strength and micromechanical properties of synthesized coatings. The
features of microstructure formation, microtopography of the surface, phase composition and electrophysical
properties of dielectric layers of flat heating elements based on the PbO-B203-ZnO glass-crystalline system are
determined. The optimum chemical composition of the initial glass-crystalline mixtures of the PbO-B203-ZnO
system and the optimal structure of the insulating coatings of flat heating elements is established by a comparative
evaluation of their thermal and electrophysical properties. In view of thefact that synthesized coatings have high
values of dielectric strength, resistivity and small dielectric losses in the temperature range of 20...300 °C, they can
be recommended for use as a dielectric layers of flat heating elements for long-term operation at temperatures of
160...190 ° C. On the basis of the conducted researches were made prototypes were made that were installed in the
design of the KEP 2-10-4-220 / 380 calorimeter and successfully passed bench and industrial tests at the KPPV
"Creed" LLC.
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