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Marepiazim Ta TEXHOJIOTIYHI METOOM CTBOPEHHS CTPYKTYpP Me€Tal - TEPMOEJIEKTPUYHMI Marepianl Ha oOcHOBi Bi-Te 3

paI_LiOHaJIbHI/IMI/I 3HAYEHHAMU €JIEKTPUYHOI'O KOHTAKTHOTO OIIOPY

Ha3sBa po6oTH (aHrJ1)

Materials and technological methods of creating metal-thermoelectric material structures based on Bi-Te with rational values of

electric contact resistance

Pedepar (ykp)

3sitT nmpo HIP: 115 ctop., 32 puc., 25 tabm., 106 mxepen nocunanb. [IOKPUTTS, AOTE3ISI, KOHTAKTY, KOHTAKTHHWI OIIIP,
TEPMOEJIEKTPUYHI TTEPETBOPIOBAUI, MEXAHIYHUW YIAP. OG'ekTOM [OCTimKeHHs € aHTuaudysiiiHi CTpyKTypu meTan-
TEPMOEJIEKTPUYHUI MaTepiasl Ha ocHOBi Bi-Te. Mera po60TM - BCTaHOBJIEHHSI PAalLiOHAJbHUX 3HAY€Hb KOHTAKTHOTO
€JIEKTPUYHOTO OIOPY B aHTUIM(Y3iHUX CTPYKTypax MeTal-TePMOEJEKTPUYHMM MaTepias Ha ocHoBi Bi-Te Ta po3pobka
TEXHOJIOTIYHUX METOHiB i MaTepiasiB, CTBOPEHHS aHTUIUPY3iAHMX CTPYKTYp 3 BHUCOKOIO MEXaHIYHOI0 MillHICTIO Ta
ONTUMAJIbHUMU 3HAYEHHSIMU KOHTAKTHUX OINOPIB. . MeToM NOCTiIKeHHs — MaTeMaTu4Ha Qi3nka, KOMITIOTEPHE MOJEeJII0BAaHHS
TEIJIOBUX Ta €JIEKTPUIHUX npoueciB B TEPMOEJIEKTPUIHOMY cepe,uom/lmi, eKcnepnmeHTaani METOAN TEPMOEJIEKTPUYHOTO
MaTepiaso3HaBCTBA, €KCIIEPUMEHTaNbHI METOANU BU3HAYEHHs ajresii Ta KOHTAaKTHUX OIOPiB aHTUAUQY3IHHUX MOKPUTTIB. B
pe3ysbTaTi BHUKOHAHHSI pOOOTH  3alPONOHOBAHO HOBUII KOMITIOTEPHUII METOJ, [MPOEKTYBaHHS TEPMOEJIEKTPUYHUX
NEepPETBOPIOBAYiB 3 YypaxXyBaHHSIM e€JIeKTPUYHUX Ta TEIUVIOBUX OIOpiB KOHTAaKTiB KOMYTAaUilHUX, aHTUIUQY3iMHUX Ta
€JIEKTPOI30JILiHNX 1apiB. Po3p06s1eHO TEXHOJIOTIYHUI METOJ, Ta MaTepianu [jisi CTBOPEHHSI CTPYKTYP €JIEKTPOHENUTPasbHUN
METaJI-TEPMOEJIEKTPUYHUI MaTepias Ha OCHOBI Bi-Te 3 BUCOKOI0 MILIHICTIO Ta ONTUMAJIbHUMU 3HAYEHHSIMU KOHTAKTHUX OIOPIB.
Po3po6seHO METONMKYy Ta CTBOPEHO OOJIAAHAHHS MAJIS €KCHEePHUMEHTAJbHUX [OCHiJPKeHb KOHTAaKTHMX OIIOpiB Ta aaresii.
PesyspTat pOGOTH BIPOBA/KEHO B PO3POOKY Ta BUTOTOBJIEHHS TEPMOEJIEKTPUYHUX JBOKACKAJHUX MOJAYJIB OXOJIOIPKEHHS 3
palioHaJIbHUMU CTPYKTypaMu HikesieBUil aHTUAUY3iMHUN map-TepMOeIeKTPUYHNI MaTepian Ha ocHOBI Bi-Te, mo m03BOIMIO
MigHATH CTIMKICTh MOAYJIB Mif Ai€lo yaapiB [0 3Ha4eHHs MiKoBoro npuckopeHHsd 2000g, mo 103BOMUIIO MOKPAMIATA HALIMHICTD
MOZYJIB OXOJIOIPKEHHSI KOCMIYHOTO MPU3HAY€HHS, SIKi BAKOPUCTOBYIOTBCSI B KOCMi4HMX Mporpamax EC. YMoBHU ofiepKaHHS 3BiTY:

3a BoroBopoM. IHctuTyT Tepmoenexkrpuku HAH Vkpainu Ta MOH Ykpainu, M. YepHisui, Bys. Haykn, 1, 058029.
Pedepar (aHrI)

Report on research work: 115 pages, 32 figs, 25 tables, 106 references. COATING, ADHESION, CONTACTS, CONTACT
RESISTANCE, THERMOELECTRIC CONVERTERS, MECHANICAL IMPACT. The object of research is anti-diffusion structures of
metal-thermoelectric material based on Bi-Te. The purpose of the work is to establish rational values of contact electrical
resistance in anti-diffusion structures of metal-thermoelectric material based on Bi-Te and to develop technological methods
and materials, to create anti-diffusion structures with high mechanical strength and optimal values of contact resistance.
Research methods - mathematical physics, computer simulation of thermal and electrical processes in a thermoelectric
environment, experimental methods of thermoelectric materials science, experimental methods for determining adhesion and
contact resistances of anti-diffusion coatings. As a result of the work, a new computer method for designing thermoelectric
converters was proposed, with regard to the electrical and thermal resistances of the contacts of the connecting, anti-diffusion
and electrically insulating layers. A technological method and materials were developed for creating structures of an electrically
neutral metal-thermoelectric material based on Bi-Te with high strength and optimal contact resistance values. A methodology
was developed and equipment was created for experimental studies of contact resistances and adhesion. The results of the work
were implemented in the development and manufacture of thermoelectric two-stage cooling modules with rational structures
of nickel anti-diffusion layer-thermoelectric material based on Bi-Te, which made it possible to increase the stability of the
modules under the action of impacts to a peak acceleration value of 2000g, which made it possible to improve the reliability of
space-purpose cooling modules used in the EU space programs. Conditions for receiving the report: by agreement. Institute of
Thermoelectricity of the Nation
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