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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Po3pobka po3psiiHOIMIIYIbCHUX METOJiB peasidallii caMOIoIIMPIOBAaHOTO BUCOKOTeMIlepaTypHoro cuHTtesy (CBC) B

CKBOTepMquI/IX CUCTEMAX [JId OTPUMAHHA BYIJIEHEBUX Td METAJIOBYIJIEIEBUX HaHOMaTepiaJIiB

Ha3sBa po60oTH aHIJIiHCBHKOIO:

Developing discharge pulse methods of implementing the self-propagating high-temperature synthesis in

exothermal systems to obtain carbon and metal-carbon nanomaterials

Pedepar yKpaiHCBKOIO:

O6'eKT JOCIiIKEHHS - IPOLLeCU BUCOKOTEMIIEpaTypHOIrO CUHTE3Y ByIJleLleBUX i MeTalloBYIJIelleBUX HaHOMaTepiasiB
y XBWJIi TOPiHHS, 11O iHILII0ETbCS PO3PSAIHIMITYJIbCHUM METOIOM. MeTOIY AOCIIIKEHHS - Pi3UYHUI €KCIIEPUMEHT Y
J1abopaTOPHUX YMOBAX; HdiarHocTtrka CBC-nipouecis; fOCiIKeHHS IPOAYKTiB CUHTe3y. OTPUMaHO aHAJIITUYHI
BHpa3y, 3TiJIHO 3 SIKKMU PO3Pax0BaHO eJIEKTPOTeXHiYHi TapaMeTpy, 10 3a0€31e4yI0Th PO3PSIHOIMITYJIbCHE
ininitoBanHsa CBC. CTBopeHo 1a60paToOpHi cTeHau A5 peadnisaliii i1 nocnimkenns: CBC-npoieciB. BusnayeHo
€K30TepMiuHi CUCTEMMU [IJIS1 CUHTE3Y ByTJelleBUX i MeTaJIOBYIJIelleBUX HAaHOMaTepiaiiB. EkcnepruMeHTanbHO
IOCJIIPKEHO YMOBHU PO3PSAHOIMITYJILCHOTO iHiniIoBaHHA CBC-1mipoueciB: OTY>XHICTh 3anamoBanHsa CBC
PO3PSIHUMMU IMITyJIbCAMU CTPYMY Ha OJVMHHULIO IIJIOLIi TOBEpXHi 3paska - Big 0,1 o IMJIx /(M2. ¢), misbHOCTI
IiATOTOBJIEHUX NTOPOIIKOBUX CyMillleH, 3a IKUX BiiOyBaeThbcs 3anamosaHHsl CBC, ctanossaTs Big, 700 mo 1900
Kr/m3. [IpoBeieHO eKCIIepUMEHTANIbHI JOCIIKEHHS YMOB (pOpMyBaHHs Ta 3akoHOMipHOCcTel CBC y cucremax
MOPOIIKIB: aTIOMIHIl + TosiTeTpadTOpEeTUIIEH, aTIOMiHIl + NTOJiTeTpadpTOpPETUIIEH + 3aJ1i30, AMIOMIHIN + KOMITO3UT
®4K20, tutaH + rpadit, TUTaH + ByIjeleBi HaHOMaTepianu. EKkcriepuMeHTalbHO BUBHAaY€HO OCHOBHI TapaMeTpu
npouecy CBC BuOpaHuX MOPOIIKOBUX CUCTEM - TEMIIEpPATYypa 3alajllOBaHHS; JIiHiliHA IBUIKICTh TOPIHHS; IIMPUHA
30HU NPOrpiBy; JOBXUHA XBUJIi 11 IBUAKICTb HArPiBaHHS PEYOBUHU y XBUJI. Pe3ybTaTi peHTreHo(pa3oBoro aHamlidy

noKasasy, 1o 6isibllla YacTUHA BUXIIHUX NTOPOLIKiB BeTynuia y CBC-peakuito 3 yrBopeHHssM BHM a6o kap6inis

Pedepar aHIJ1iHCBKOIO:

The purpose of the research comprises processes of self-propagating high-temperature synthesis (SHS) of carbon
and metal-carbon nanomaterials in a combustion wave initiated by a discharge-pulse method. Methods of the
research comprise a physical experiment in the laboratory; diagnostics of SHS processes; the analysis of the
synthesis products. The analytical expressions are obtained to calculate the electrical parameters providing SHS
discharge-pulse initiation. Laboratory test beds for implementation and study of SHS processes are manufactured.
Exothermic systems for the synthesis of carbon and metal-carbon nanomaterials are chosen. The conditions of
discharge-pulse initiation of SHS processes are experimentally investigated: the power for SHS ignition by
discharge current pulses per unit area of the sample surface is from 0.1 to 1 MJ /(m2.s), the density of the prepared
powder mixtures in which the ignition of SHS occurs are ranging from 700 to 1,900 kg /m3. The conditions of
formation and regularities of SHS is such powder systems as aluminium + EPDM, aluminium + EPDM + iron,
aluminum + composite F4K20, titanium + graphite, titanium + carbon nanomaterials are experimentally
investigated. We determined due to experiments the main parameters of the SHS process of these powder
systems: ignition temperature; linear burn rate; width of the heating zone; wavelength and speed of heating the
substance in a wave. The results of the x-ray phase analysis showed that most of the initial powders came into the
SHS reaction with formation of carbon nanomaterials or carbides.5481
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