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TEXHONOMMYECKWE OCHOBbI MONYYEHUA MHTEPMETANNUAHBIX KATAIU3BATOPOB HA
OCHOBE ANTIOMWHMWAOB HUKENA

B paboTte Ha ocHoBe 3KCnepuMeHTanbHbIX METOOOB WUCCHEeAOBaHUS KMHETUKN B3aMMOAEWCTBUS MHTEpMe-
TannuaHbIX CMMaBoOB B YCIOBMSX CaMOPaCnpOCTPaHSAILWLErOoCs BbICOKOTEMMNEPATYPHOIO CUHTE3a MOMyYeHbl
aHanUTMYeCKUe ypaBHEHMS TeMnepaTypHO-BPEMEHHbIX 3aBUCUMOCTEN 0DOpa3oBaHMsA MHTEPMETannuMaoB B
cucteme Ni-Al n nx aHeprumn akTnBaumn. YCTaHOBMEHO, YTO ANSA peakuun B3anMOAENCTBUA HUKENSA U anto-
MUHUS ¢ 0Opa3oBaHMEM MNEepPBbIX KPUCTaNNOB MHTEPMETANNIMAOB 3Heprus aktMBauumn coctaenset 42,917
k[bx/monb. Takke B paboTe, Ha ocHoBaHuM mogenu [xoHcoHa-Mena-Aspamu-Konmoroposa, nonydeHsl 3a-
BMCMMOCTU onpeensiolime TemMmnepaTypy U BpemMs CMHTe3a, Npy KOTOPON AOCTUraeTcs HyXXHasi CTENeHb Xu-
MUYECKOro npeBpalleHnsi. PesynbTaTbl UCCnegoBaHUA MOryT GbiTb MCNONBb30BaHbI NPU MOMYYEHUN UHTEpP-
MeTannuaHbIX KaTann3aTopos.

KritoueBble cnoa: camopacnpOoCTPaHSAILWNACA BbICOKOTEMMEPATYPHbIA CUHTE3, KUHEeTUKa, UHTepMeTannug,
anioMUHMA HUKENS, SHEPIrUs akTMBaL MK, kKaTanusaTop
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TECHNOLOGICAL BASES OF OBTAINING INTERMETALLID CATALYSTS BASED ON NICKEL
ALUMINIDS

The intermetallide systems of Ni-Al are chosen for the study. This system belongs to the group of intermetal-
lic systems in which the adiabatic combustion temperature is equal to the melting point of the product formed
(T = Tag)- Analytic equations of the temperature-time dependences of the formation intermetallides in the Ni-
Al system and their activation energy are obtained on the basis of experimental methods for studying the ki-
netics of the interaction intermetallic alloys under conditions of self-propagating high-temperature synthesis.
An investigation of the laws of heat release during thermal autoignition made it possible to establish the fol-
lowing sequence of reactions: NiAl; — Ni,Al; — NiAl. Varying the synthesis temperature, and hence the
speed below the ignition limit, allows us to find the value at which the required degree of chemical transfor-
mation is achieved within the established synthesis time. Thus, at a temperature of maximum ignition of 530
°C, the total depth of the chemical transformation is reached in 220 s, the temperature decrease to 490°C
leads to an increase in the synthesis time by a factor of 2. It is established that for the reaction of the interac-
tion nickel and aluminum with the formation of the first crystals of intermetallides, the activation energy is
42.917 kd/mol. Also in the work, on the basis of the Johnson-Mel-Avrami-Kolmogorov model, dependences
determining the temperature and the synthesis time at which the required degree of chemical transformation
is reached are obtained. The results of the study can be used to obtain intermetallic catalysts. It is set that for
the reaction of co-operation of nickel and aluminium with formation of the first crystals intepmeTanigis energy
of activating makes the 43 kJ/moth of clothes. The calculation of depth of chemical transformation on the
Dzonson-Mel- Avrami -Kolmogorov model of showed, that at the temperature of maximum self-ignition 530
°C gives the complete depth of chemical transformation on 220 °C, decline of temperature to the size 490 °C
results in the increase of time of converting ~ into 2 times. Receipt results can be using for the receipt of in-
ternetalide catalysts in the conditions of high temperature synthesis.
Key words: self-propagating high-temperature synthesis, kinetics, intermetallide, nickel aluminide, activation
energy, catalyst
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CxauxoB Bikrop OuaekciiioBuy, npodecop, JIOKTOp TEXHIYHUX HAYK

IBanoB Biktop Lnmiu, crapiiuii HaykoBuii criiBpoGiTHUK

Hecrtepenko Tersina MukoaaiBHa, TOLIEHT, KAHAXAAT TEXHIYHUX HAYK
Bepexna Oabra PycnaniBua, 10UeHT, KAaHANIAT TEXHITHUX HAYK

AEAKI ®I3NKO-TEXHIYHI XAPAKTEPUCTUKU NNACTUHYACTOIO TA OB’EMHOIO
NMNIPOrPA®ITY

3anopizera 0epicasna iHJceHepHa aKkaoemist

BuBUYeHO HU3KY i3UKO-TEXHIYHUX XapakTepUCcTUK o6’eMHOro Ta nractuH4yacToro niporpadity. BctaHoBneHo
BMMVB LIBUAKOCTI NOTOKY peakuifHuX rasis nig yac ocaxeHHs niporpadiTy Ha LWBUAKICTb MO0 3pOCTaHHS,
MDKMMOLLMHHY BiiCTaHb i BUCOTY KPUCTANITIB, @ TakoX BMINB MIKPOCTPYKTYPHUX AedopmaLiinn, MDKMNOLWMHHOT
BiiCTaHi Ta BUCOTW KpUCTaniTiB Ha MeXy MILHOCTi Ha BUIKH niporpadiTy.

KniouyoBi crnoBa: nnactnH4YacTuii Ta 06’emHui niporpadiT, MIKpOCTPYKTYpHa AedopMallisi, MpKMMIOLWMHHA Bif-
CTaHb, BUCOTA KPUCTANITIB, MEXa MiLHOCTI Ha BUTWH, KOeIliEHT TepTd

Bcemyn. TliporpadiT pi3HOI CTPYKTYpH, OJiep-
JKaHUH OCaIKCHHAM 3 ra3oBoi ¢asu 3a TeMmIepary-
pu 2200-2400 °C, e marepianom, HaWOUIBII CTiii-
KHM [I0 30BHIIIHIX YMOB eKCIuTyaTamii. 3a miaBH-
HICHHSAM TeMIEpaTypu MilHICTh Hiporpadity B
IUIOIIMHI OCA/KCHHS 3pOCTa€, AOCATAOYM MaKCH-
MaJbHOrO 3HaucHHs 3a Ttemneparypu 2800 °C i
ctaHoBUTh 320-350 MIla, B TOl Jac IK MOIyJb HO-
ro IPYKHOCTI Y 3a3HaueHIl IIOMMHI XapaKTepu3y-
€THCAHC3HAYHNM 3HIDKCHHAM 3a TEMIICpaTyp BU-
npoOysanns Bute 1500 °C [1].

Ilig yac ocamKeHHS MJIACTHHYACTOrO IMiporpa-
¢biTy aTOMHI TUIONUHH BYTJIEIIO PO3TAIIOBYIOTHCS
HapajieiIbHO JI0 MOBepXHi ocapkenus [2-4]. YV mio-
IFHI OCa/KEHHS HOTO BIACTUBOCTI € 130TPOITHIMH,
a 3a HampsMKOM, HNEpHCHIUKYIAPHAM N0 3a3Hade-
HO{ TUTOIITHHI, 3HAYHO BiJIPi3HSIOTHCS, 10 JO3BOJISIE
BIJHOCHTU TaKUi MaTepial IO TpaHCBEPCAJIbHO-
130TPOIHOTO cepenoBHIIa [5].

CrpyxTypa Ta BIAacTUBOCTI miporpadity 3ase-
JKaTh Bijl TEXHOJNOTIYHHUX HapamerpiB rasogazHux
MPOIIECiB HOTO OAepX aHHA, MI0 PealTi30BYIOTh Y
TEPMOXIMIUHUX PEAKTOPAX MPOTOUHOro TULY [6,7].

B po6ori [8] mocmimkeHO 3aIHIITKOBI TEPMOCT-
PYKTYpHI MIKpOHANPYKeHHS Y THTACTHHYACTOMY
niporpadiTy Ta BCTAHOBIIEHO 3aJIe)KHICTH HOTO Me-
XaHIYHUX XapaKTCPUCTHK BiJl 3aJIHMIIKOBUX MIKpO-
HanpyKeHb.

Tocmanoserxa 3a60anms. 3aBAaHHS 1OCIIJDKEH-
HSl — OLIHUTH KiHETWYHI IapaMeTpu IpoIecy oca-
JUKeHHS TiporpadiTy, BUBUUTH HOTO PEHTITCHOCT-
PYKTYpHI XapaKTEPUCTHKH Ta iX BILINB HA MEXaHiu-
Hi ¥ TPpUOOTEXHIYHI TAPAMETPH.

BimoMo, 1m0 CTPYKTYpu IIaCTUHYACTOTO W
00’eMHOTr0 TiporpadiTy 3HAYHO BiJIPi3HAETHCS 0JTHA
BiJ ojHoi [10]. Skio, miacTuHyacTuil niporpadit

© Ckaukos B.O., Isanos B.1,, Hectepenxo T.M., bepexxna O.P., 2019

CKJIAJICHO TUIOCKMMH BYTIICIICBHMHU IIapaMu, IO
MaloTh HU3BKI XapaKTEPUCTUKU MIIHOCTI Y HaIpsi-
MKy, TNECPICHIUKYSIPHOMY IO 3a3HAYCHUX LIapiB,
TO Jyii 00’€MHOro miporpadity xapakTepHi uiTKi
KOHYCH 3POCTaHHS, B SIKUX aTOMHi BYTJICICBI TLIO-
IIUHA MaIOTh KOHYCOIOAiOHMH BUTIAA. Taka cTpy-
KTypa Ma€ MEHUIYy CTYNiHb TEKCTypU Ta MEHILY
CXUIBHICTD JI0 PO3TPICKYBaHHS.

Hocmimauif peXuM OcaKeHHS miporpadiry
pearizoBano 3a Temneparypu 2200 °C B ymoBax Ji-
HIHOT IBMAKOCTI PyXy peakIiiHHNX Ta3iB y Mexax
(80-220)-107 m/c Ta ix xonmentpamii (0,1-3,2)-107
MOJTB/JI.

MeTooM pEHTIeHOCTPYKTYPHOTO aHallizy Ha
mudpakromerpi JIPOH-2Y (minne K,-Burpominio-
BaHHA, JOBXWHA XBUm A = 0,154 107 M) BU3HAYCHO
MDKITIOIIMHAY BiJICTaHb dgpy, BUCOTY KPHCTAIITIB
L,1 L., a Takox piBeHb 3AJUIIKOBUX MIiKPOCTPYK-
TYpHHX JICPOPMALIIH €;y,.

MiXnIIOmMyHAY BIACTaHb dyy; 0OYHCICHO 3 BH-
KOpUCTaHHSM KyTa naugpakiii 6 3a ¢popmyinoro bpe-
rra-Bynsda
. M
2sin 6

Po3smipu xpucTaniTis niporpadity BuzHauUCHO
3a MUPHUHOTO TG PAKIIHANX JTiHIH 3 BAKOPHUCTaH-
M popmymu Censixosa-Llleppepa:

d

002 —

A-A
L =——_ - 2
“ PB-cosO ’ 2)
A A
L =—— 3
= Broosd (3)

ne L,, L. — po3mipu kpuctanitis y miommaax 002 i
004 Bignosijgno; A,, A. — nocriiui koedimientu, 4,
=1,84; 4. = 0,89; P — mmupuna audpakmiiHUX Ji-
Hilf Ha MIBBHCOTH MaKCHMYMY PEHTTCHOTPAMH.



65

«METANYPTIA». Bunyck 1 (41), 2019

Mesxy MIIHOCTI Ha BHTUH 3pa3KiB JUIs IipOT-
padity BH3HAUaIMd, BUKOPHCTOBYIOUM METOH TpPH-
TOYKOBOTO BUTHHY Ha MarauHi FP-100.

Y tabn. | moAgaHo 3aJekKHICTH MEXi MIIHOCTI
Ha BUTHH Gp 00’€MHOTO MmiporpadiTy BiJ BHUCOTH

HOTO KPHUCTANITIB L, JUISi MDKILIONMHHOI BiJICTaHI
d()02 = 3,425

Tadauus 1 — Bruiue BUCOTH KPUCTaANITIB L, miporpadiTy Ha Horo MeXy MIITHOCTI Ha BUTHH Gp

L, A 75 80 85 90

93 95 100 105 110

cp MIla 20,0 22,3 23,7 243

24,5 24.4 24,1 23,4 21,5

3a mapuMu Taba. | BCTaHOBJIEHO, IO MEXa Mi-
IHOCTI HA BUTHH Gp Ma€ UiTKUN MaKCUMyM, SKUi
ckiagae 24,5 Mlla 3a Bucotu kpuctamiTis L. = 93
A. TloyansmmMy excriepuMenTaMu BE3HAYEHO, M0
MeXa MIIHOCTI Ha BUTWH HiporpadiTy NpaKTUIHO

JHIAHO 3aleXUTh BiI MIKPOCTPYKTYPHOI medop-
Mariii Ta 3pocrae 31 30UIBIIIEHASIM 3a3HAYEHOTO TIa-
pamerpa (tabi. 2). 3pocTaHHsS MiXKIIIONIHHHOI Bific-
TaHi TiporpadiTy CYIpOBOIKYEThCS HE3HAUHUM
SHUKCHHSIM MEXI MIIIHICTI HA BUTHH Gp (Tabi. 3).

Tadanms 2 — Brus MikpocTpyKTypHOI AeopMallii €;,, Ha MEXY MIITHOCTI HAa BUT'HH miporpadiry Cp

Esan 107, % 0,40 0,45 0,50 0,55 0,60 0,65 0,70
op Mlla 6,90 9,80 12,70 15,60 18,50 21,40 24,30
Tadauusa 3 — BruinB MUKIDIOIIWHHOI BiZCTaHi dyj, Ha MEKY MIITHOCTI Ha BUTHH TiporpadiTy Gg
dooy, 10 M 3,400 3,405 3,410 3,415 3,420 3,425 3,430
oz Mlla 22,0 21,8 21,7 21,5 21,4 21,3 21,0

3aeKHICTh BHCOTH KPHCTANITIB miporpadiry
L, Big MBUAKOCTI pyXy MOTOKY PEaKIifHUX Ta3iB
9 (1abn. 4): HiANOPSAKOBYETHCS MAPabOITigHOMY
3aKOHY: MaKCHMaJbHE 3HAYCHHS 3a3HAYCHOrO IIa-
paMeTpa BifmoBizae Bemuunsi 266-10™° M 3a mBua-
KOCTI PyXy MOTOKY peakuiiinux razis 140-10™° m/c.
OpHOYaCHO BHCOTa KPUCTANITIB miporpadiry 30i-
aburyetbes Big 210-10™"° 1o 255-107"° m y niamasosi
KOHIICHTpAIlii MeTaHy Bif 0,1-10'6 1o 2,1-10'6
MOJIB/II.

Ciix 3a3Ha4UTH HasBHICTH IOCUTH CKIIAIHOI'O
XapakTepy 3aJIe)KHOCTI 3MIHIOBAHHS MIKIUIOITUHHOT
BiJIcTaHi miporpadity dy, BiJl MIBUIKOCTI pyXy IMO-
TOKY peakiiiinux raszis 3 (tadu. 4). Tak, y inrep-
Bayi 3HadeHp mapamerpa 3 = (120-160)-10"" m/c
3a)ikcOBaHO 30UTBIICHHS MUKIUIONIMHHOI BiJCTaHI
miporpagity nHa 0,55-107'° M, a B inTepmani ioro
snauens (160-200)-10" m/c — ii nommkenns na
0,8-10" m.

Ta6auns 4 — BB MBHAKOCTI pyXy TOTOKY PEaKIiHHUX ra3iB 3 Ha BUCOTY KPUCTANITIB L., MiXKILIOIMHHY BiACTaHb
dogp 1 IBUAKICTH OCaPKEHHS miporpadity V.

910", mic 80 100 120 140 160 180 190 200
L, 107 220 240 256 266 257 248 236 210
do, 107 M 34244 | 34252 | 3,4265 3,4303 34324 | 34275 34257 | 3,4246

v, 10" mic - 0,010 0,016 0,031 0,062 0,205 0,409 0,595

3adikcoBaHO HasBHICTH HENMiHIHHOTO 3pOCTaH-

+22,36¢,, -17,92d

002

2 2 2
~10,06 €2, 0,027 . (4)

HS IOBUAKOCTI OCaKEHHS miporpadity V. Bin
0,03-10"° 10 0,19-10"° m/c y inTeppai 3navens 9
= (80-180)-10™"" wm/c. Ilix yac momanbIIOro 36idb-
IIEHHS TlapaMetpa 9 Biji0yBaCTHCS PAKTHYHO JIi-
HillHE 3pOCTaHHS MIBHJIKOCTI OCA/KEHHS ITiporpa-
oity.

MeTomaMu MaTeMaTHMYHOI CTAaTUCTHKU [11]
OTPUMAHO PIBHSHHSA perpecii 3aeXHOCTI MEKI Mi-
IHOCTI Ha BUTHH miporpadity Gp Bill peHTI€HOCT-
PYKTYPHHX 1 MEXaHIYHUX XapPaKTCPUCTHK:

G, =—150,41+4,421, +48,37d,, +

Ha 3naueHHa (i3MKO-TEXHIYHUX XapaKTepuc-
TUK TiporpadiTy 3HAYHO BIUIUBAE PIBEHD 3aJIHIITKO-
BUX MIKPOCTPYKTYpHHUX Aedopmaliii €,,,. B cBoio
Yepry, IapaMeTp €, 3aNCKUTh Bill BUCOTU KpUCTa-
MTIB L., MDKIIIOIIUHHOT BIICTaH1 dyy, Ta TOBIUHU
00’eMHoOrO miporpadiry [12].

Perpeciiine piBHSHHS, K€ BU3HAYAE PiBEHB 3a-
JUITKOBUX MIKPOCTPYKTYPHHUX JEPOPMAIH €.y,
MOXHA TTOJATH K KBAaJIPATHYHUHN MOJIIHOM:
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€4 =1,7615+0,0013 L, +0,3300d,,, —0,0666/ +0,5160-10 L —

-0,1360d;,+0,7110-10 4> —0,0014 L_-d,,, + 0,520-10*L_-%+0,0081%-d,,, &)

ne h — ToeurmHa miporpadiry.

HocnimpkeHus TpuOOTEXHIYHUX XapaKTEPUCTUK
niporpadiTy B yMOBaX CyXOro TepTs 3iiICHIOBAIH
3a CXEMOI0 «IHCK-Koloakay. Juck miamerpom 50
MM BHUTOTOBJSUTM 13 CIpOTO YaByHY, 3paskud 000X
BUJIIB MiporpadiTy BUKOHYBaAIH, 3 YpaxyBaHHAM iX
a”izoTpomii, y BWIJSIAI  KOJOAKHA  po3MipaMn
16x10x11 mMMm. Hampsim 1UIOIUHA TEPTS BiJHOCHO
MoBepxHI ocamxkeHHa ckiagas 0, 45 i 90 xyroBux
rpajycis.

BunpoOyBanns 3pa3kiB 3iliCHIOBaIM Ha Ma-
mHi TepTst CMT-1M 3a cTaHmapTHOIO METOIHKOIO.
Koeinientn TepTs BU3HAYATN 3a BUMIPIHAM MO-
MCHTOM TEpTsI Ta 33/IaHUM HaBaHTaKCHHAM Ha 3pa-
30K.

Opepxannx 3HadeHb KoeQilieHTa  TepTs
00’€MHOT0 Ta TUIACTHHYATHX MiporpadiTy HaBeIeHO
y Ta0m. 5.

Taoaunsa 5 — KoedinierTn TepTts 00’eMHOTO Ta INTACTHHYACTOTO MiporpadiTy

. KoeditieHT TepTs miporpadity 3aje:KHO BiJ KyTa HAXWITY
BHH 3paska Haromuit HAMPAMKY [UIOMIHHA TepPTS:

miporpadiTy Tuck, Mlla 0 45 90
0,55 0,070 0,075 0,217
O06’emuuii 0,80 0,192 0,200 0,500
1,50 0,150 0,180 0,400
0,55 0,070 0,080 0,270
Ilnactunuactui 0,80 0,192 0,225 0,360
1,50 0,120 0,210 0,296

3 aHamizy oJcpXKaHUX pe3ynbTaTiB (Tadd. S)
BUXO/UTh, M0 31 30UTBLICHHSM IIHTOMOTO THCKY
KOe(IIiEHT TePTST 3MIHIOETHCS CYTTEBO HENiHIITHO.
Haii0inpme 3nayeHHs 3a3HaYCHOTO MapameTpa Bil-
noBigae mutomomy TucKy 0,80 Mlla, 30imbIIeHHS
sikoro 70 1,50 MITa 3ymoBIIt0€e 3HMKCHHS KOCSitli-
enrta tepts Ha 21-37 % y IUIOMWHI Oca/HKeHHSs, Ha
6-10 % mizx kyTom 45 i Ha 18-20 % mix kyTom 90 °.

MaxkcuManbHe 3HAYEHHSI KOeQiIlieHTa TepTs
BI/IIIOBIJIa€ IUIOIIMHI KOB3AaHHS, [0 CIIPSIMOBAHA
NCPICHIUKYSIPHO A0 TMOBEPXHI OCaKCHHA. Y
IBOMY HampsMmi miporpagiT HE Mae caMo3Ma-
HIYBaJILHOI CHPOMOXKHOCTI, 1O CHOPUYHMHEHO 3pY-
LIEHHAM 0a30BHX BYIJIEHEBUX IUIOLIUH OIHA 10 Ol-
HOL.

Jis [I0IKH KOB3aHHSA, 10 PO3TAIIOBAHO ITiJT
KyTOM 45 ©, 3’SIBISIETHCSI MOMKIIMBICTH JUTSI 3pYIIEH-
HSl OKpeMUX 0a30BHX BYIJICLCBUX NMOBEPXOHb. Mi-
KIJIONIMHHA MIIHICTh Y IporpagiTy MpakTHHHO
MOPIBHIOETLCS 3 PIBHEM 3aJIUITKOBHX HAINpPYKEHb.
[losBa cwim TepTs, IO COpSAMOBaHA MapaneiIbHO

a00 TiT HEBEIMKUM KYTOM JI0 0a30BUX BYTJICIICBUX
1I1apiB, CTBOPIOE YMOBH iX BiAPHBAHHS Ha OKPEMHUX
MIKPOIIISTHKAX, a TaKOX 3YMOBIIIOE TIOSIBY SIBHIIA
caMo3MalllyBaHHsS Ta 3HIKCHHS Koe(illieHTa TepTs
mpakTugHo y 2,0-2,5 paszis.

VY pa3i 36iraHHs TUIONMHNA KOB3aHHS 3 TIOBEPX-
HEI O0CaJpKeHHs miporpadity peanizyerscs mexa-
HI3M caMO3MaIllyBaHHS Ta Koe(ilieHT TepTs Mae
MiHIMallbHE 3HAYCHHSL.

Bucnoexu. BusiBileHO BiIMIHHOCTI Y CTPYKTYpi
KOHYCIB 3pOCTaHHs Ta iX pO3TalllyBaHHs Ul IUTac-
THHYACTOTO ¥ 00’eMHOTO miporpadiry. Bupueno
3aJICKHOCTI MEXI MIIIHOCTI Ha BUTHH miporpadiry
Bil MOr0 PEHTICHOCTPYKTYPHHUX XapaKTEPHUCTHUK.
BcranoBieHO BIDIMB LIBHAKOCTI PyXy IIOTOKY pea-
KIIMHUX Ta3iB IiJ 9ac OCajpKeHHS miporpadity Ha
IIBUJIKICTh HOTO OCAKCHHS, MIKIDIONIMHHY BifC-
TaHb i BICOTY KpHCTAIiTiB. Br3HageHo koedirtieH-
TH TEPTS JUIS 00’ €MHOTO Ta TUTACTHHYA TOTO MipoT-
padiTy 3aleXHO Bil HaXWIy MOBEPXHI TepTsA OO
TUTOIIUHY OCaJPKEHHS.
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HEKOTOPbIE ®U3INKO-TEXHUYECKUE XAPAKTEPUCTUKU MUPOTPAOUTA

BbINOMHEH KOMMJIEKC 9KCMEPUMEHTOB MO U3YYEHUIO (PU3NKO-TEXHNYECKUX XapaKTepUCTUK 0GbEeMHOro 1 Mnna-
CTUHYaTOro nuporpaduTa. YCTaHOBMNEHO BIUSHME CKOPOCTEN NMOToKa peaKkLMOHHBIX rasoB B Npolecce oca-
KOEHUs! NMuporpaduTa Ha CKOPOCTb €ro pocTa, MEXMIIOCKOCTHOe pacCTosiHMe W BbICOTY KpUCTannuToB, a
Takke BMUAHWE MUKPOCTPYKTYPHBIX AecbopMaLuii, MEXMIIOCKOCTHOIO PacCTOsIHUS U BbICOTbI KpUCTanMToB
Ha npegen NPo4YHOCTM Ha U3rMb NuporpaduTa.
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SOME PHYSICAL AND TECHNICAL PARAMETERS OF PYROGRAPHITE

The row of physical and technical parameters for volume and laminar pyrographite is studied. Influence of
flowrates of reaction gases in the deposition process for pyrographite on speed of its height, interplanar
spacing and height of crystallines is set, and also influence microstructure deformations, interplanar spacing
and height of crystallines on tensile of pyrographite strength on a bend is set. On the diffractometer of
INPOH-2Y (determined interplanar spacing the method of X-ray analysis, height of kpuctaniTie and also level
of remaining microstructure deformations (hall. interplanar spacing dgy, was calculated with the use of Bregg-
Vulf/ Sizes of crystallines of pyrographite determined with the use Selyakov-Sherrer formulas. By the me-
thods of mathematical statistics equation of regression of dependence of border of durability on the bend of
pyrographite (In from x-ray and mechanical descriptions is got. Regressive equation which determines the
level of remaining microstructure deformations (hall can be given as a quadratic polynomial. Researches of
TpmboTexHiuHnx descriptions of pyrographite in the conditions of dry friction carried out on a chart shoe "disk-
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tree". Disk with diameter a 50 mm made from grey cast-iron, the samples of both types of pyrographite ex-
ecuted, taking into account their anisotropy, as a shoe tree by the sizes of 16x10x11 mm. Direction of plane
of friction in relation to the surface of deposition folded 0, 45 and 90 angular degrees. The maximal value of
coefficient of friction answers a slickenside which is directed athwart to the surface of deposition. In this di-
rection of pyrographite does not have the lubricating opportunity that it is caused by the change of datum
carbon planes in relation to each other. For slickensides, that it is located under the corner of 45 (, possibility
appears for the change of separate base carbon surfaces. interplanar durability in pyrographite is practically
compared to the level of remaining tensions. Appearance of force of friction, which is directed in parallel or
under a small corner to the base carbon layers, creates the terms of their tearing away on separate
microsections, and also predetermines appearance of the phenomenon of self-lubricating and decline of
coefficient of friction practically in 2,0-2,5 times. In the case of running back of slickenside with the surface of
deposition of pyrographite the mechanism of camoamaluysaHHs and coefficient of friction will be realized has
a minimum value.

Key words: laminar and volume pyrographite, microstructure deformation, interplanar spacing, height of
crystallines, tensile strength on a bend, coefficients of friction
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