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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

JocigKeHHs! MIKpOCTPYKTYPHHUX 3MiH B Ni-BMiCHUX aHOZAX J1J1s1 BACOKOTEMIIEPATYPHUX [TAJIMBHUX KOMiPOK

Ha3sBa po6oTH aHIJIilICbKOIO:

Investigation of microstructural changes in Ni-containing anodes for high-temperature fuel cells

PedepaT ykpaiHCbKOIO:

[TokaszaHo, 10 NEPCIEKTUBHUM 1711 BATOTOBJIEHHS aHOJiB BUCOKOTEMIIEPATYpPHHUX MAJIMBHUX KOMIPOK € MaTepiail,
crie4eHui i3 ApibGHO3epHUCTOrO HiKeJIeBOTo MOPOIIKY. Ha mificTaBi ekcriepuMeHTalbHUX JaHUX MilHOCTI
HiKeJIeBOro aHOAHOTO MaTepiajy ONTUMi30BaHO TEXHOJIOTTYHUI Pe>XXUM MOro o6pooKu. BusHaueHo TPUBAJICTb
crazii okucHeHHs 90 XB. sIK HalKpally 1711 3a0e3l1e4eHHs! CTabiIbHUX YMOB OKUCHIOBAJIbHO-BiJHOBJIIOBAIbHOI
06po6KU 1IbOro MaTepiany. Ha crazii OKUCHEHHS OCSITHYTO MiIBULIEHHS MiLIHOCTI MaTepiainy (CepeaHiil piBeHb
ctaHoBUTh 36,3 MI1a) 3a ii TpuBanocti 90 xB. OGrpyHTOBAHO HEJIOLIBbHICTb IOAAJIBUIONO HOTO OKUCHEHHS Yepe3
M0SIBY Ipafli€eHTa HaNPY>KEHb i yTBOPEHHS MIKPOTPILVH, 10 3HMKY€E MILJHICTb MaTepiay i MPpU3BOLUTH 40 BTPATU
CTPYKTYPHOI LiylicHOCTi aHoa. Ofep>kaHO eKCIIEpUMEHTAIbHI KIHETUYHI 3aJIE5KHOCTI MIUTOMOTO IIOBEPXHEBOTO
onopy (ASR) Hikes1leBOro aHOJA Bifi TeMIepaTypH Y Jiana3oHi po604ux TeMIiepaTtyp naauBHoi Komipku ITKPK
20-600 °C nJ1s1 LMKJIiB HarpiBaHHs Ta OXOJIOJPKEHHS Y IIOBITPi 3a NpUKjafeHoro HaBaHTaxeHHs 49,05 H ta 245,25
H, mo BifnoBifae piBHSAM HanpyKeHHs B 06’eMHOMY Martepiani 0,09 MIIa Ta 0,45 MITa. BcranossneHo, mo npu 600
°C 3a HanpyxeHH4 0,45 MIla nutTomuil noBepxHesuii omnip (ASR) HikesieBOro aHoja HIK4MIA y 2,3-3 pasu, HiX 32
HanpyxeHHs 0,09 MIla.

Pedepar aHr1ilicbKOIO:

It is shown that a material sintered from fine-grained nickel powder is promising for the production of anodes of
high-temperature fuel cells. On the basis of experimental data of strength of nickel anode material the
technological mode of its processing is optimized. The duration of the oxidation stage was determined to be 90
minutes. as the best to ensure stable conditions of redox treatment of this material. At the oxidation stage, an
increase in the strength of the material was achieved (the average level is 36.3 MPa) for its duration of 90 minutes.
The inexpediency of its further oxidation due to the appearance of a stress gradient and the formation of
microcracks, which reduces the strength of the material and leads to the loss of structural integrity of the anode, is
substantiated. Experimental kinetic dependences of the specific surface resistance (ASR) of the Nickel anode on
the temperature in the operating temperature range of the fuel cell of the SCRC 20-600 ° C for heating and
cooling cycles in air at an applied load of 49.05 N and 245.25 N, corresponding to stress levels in bulk material 0.09
MPa and 0.45 MPa. It was found that at 600 ° C at a voltage of 0.45 MPa the specific surface resistance (ASR) of the
nickel anode is 2.3-3 times lower than at a voltage of 0.09 MPa.
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Haszga HTII yKpaiHCBKOIO: MeTo/1Ka OLiHIOBaHHS KOHTAKTHOTO €JIEKTPOOIIOPY HIKENEBOTO aHO/A B 1api 3
iHTEPKOHEKTOM Y [iarnasoHi po6oYrx TEMIIEPATYP MaJMBHOI KOMIPKY Ha PO3IUiaBjieHnx kapboHarax ([IKPK), sika
BPAxXOBy€ HaBAHTAKEHHSI IPUTUCKAHHS aHOJ[A /10 iIHTEPKOHEKTA. 3alPOIIOHOBAHO HAGIp MapaMeTpiB, MO MOEIHYIOTh
HaBaHTaKEHHS PUTUCKAHHSA aHO/IA [0 IHTEPKOHEKTA 3 MEXaHIYHUMMU BJIACTUBOCTSAMU Ta MIKPOCTPYKTYPOIO

Marepiany.

Ha3zpa HTII anrsiiicbKo0: A method for estimating the contact electrical resistance of a nickel anode paired
with an interconnect in the operating temperature range of a fuel cell on molten carbonates (MCFC) has been
developed, which takes into account the load of pressing the anode to the interconnect. A set of parameters
combining the load of pressing the anode to the interconnect with the mechanical properties and microstructure
of the material is proposed.
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