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Ha Ttpoiinoii pasosoit quarpamme Sp!Sp?Sp® ycraHoBieHa 061aCTh BO3MOKHOIO CYIECTBOBAHMS MOHOKPH-
CTaJUTMYECKOTO YITIEpO/ia, KOTOPBI UMEET TOMEOTPOIIHO OPHEHTHPOBAHHYIO IBYMEPHO-YIOPSIIOUEHHYIO CTPYK-
Typy ¢ Sp'Sp® THnoM ruGprausanuy. [TpuMeHeHne MOHOKPHCTAIUIMYECKOTO YIIIEpOIa B KAYECTBE MOKPBITHS Pabo-
91X TTOBEPXHOCTEN THKEIOHAT PYKEHHBIX Y3JIOB TPEHHsI 00eCIIeYBAeT OPraHU3aIIMIO HA IIOBEPXHOCTSIX TPEHUSI BbI-
COKOYTIOPSI0YEHHOTO TOMEOTPOITHO OPHUEHTHPOBAHHOTO CJIOSI MOJIEKYJI CMa304HOI cpenbl. YTiepoaHble MOKphI-
THUS-OPUEHTAHTHI C MOHOKPUCTAJUTIYECKOM CTPYKTYpOii TomHO# 0T 0,1 MKM OBLITH TIOJTy9eHBI METOIOM UMITYJIb-
CHOM KOHJICHCAITMH YTJICPOIHOHN TUIA3MBI B COUETAHHH C JIOTIOJHUTEIBHBIM OOTydeHreM HoHaMu Ar+. MetomoM
POOC 1oKa3aHo, YTO B COCTABE MOHOKPHCTA/UIMYECKOTO YIiepoia Kpome Sp'-(asbl, Takke MPUCYTCTBYET
Sp*-daza. TprOOIOrMIECKUMH HCCIEIOBAHUSIMYI YCTAHOBJIEHO, YTO TP KOMHATHON TEMIIEpAType IpU TPEHHH B
Cpe/ic MHAKTUBHOIO Ba3eIMHOBOIO Maciia UL Maphl TPEHHUS CTallb—CTalb KodddurmeHt tperus coctanisui 0,18,
JUTSL TIapbl TPEHHUS CTalb — IOKPBITHE aMOP(HBIM yriiepoaoM, KoadduimeHt tperus coctassui 0,21, a st mapbl
TPEHUS CTaJlb — MOKPHITHE MOHOKPHCTAIUTMYECKUM YIaepoaoM, koddduument tperus coctasisn 0,1. [Tpu stux
ke YCIOBUSX KO3(DPUIMEHT TPeHHs B CMa304HOM cpeJie TOro e Macia, Ho ¢ npucankoi 1,0 mac. % onenHoBOM
kucoThl coctapisii 0,12. [Ipu Goee BRICOKHX TEMITEpaTypax pa3HUIIa MEXKTy 3HAYSHUAMU KO3(D(DHULIMEHTOB Tpe-
HUS 71 9TUX TprOOconpsbkeHNH Oblia enié Oosiee pasuTeNnbHa B MOJIb3Y MOHOKPUCTAINIMYECKOTO MOKPHITUSL. AHA-
JIM3 BCEH COBOKYITHOCTH TIOJTY9YESHHBIX JIAHHBIX TTO3BOJIVIT BHITTOTHUTE JIOKATHU3AIUEI0 MOHOKPHCTAITNIECKOTO yIile-
poJia Ha TPOHHOM AuarpaMMe JUIs OLICHKH BO3MOYKHBIX 00J1aCTeH CyIeCTBOBaHMS aliMa30no100HbIX (a3, [Tokazana
BO3MOYKHOCTb HCTIOJIb30BaHHUsI OTHOILIEHHS! THIIOB THOPUIM3MPOBAHHOIO COCTOsHUI Sp*/Sp! B KauecTBe KpuTEpHs
BBIOOpA ONITUMATEHOTO PEXKFMa CHHTE32 MOHOKPHCTAIITMIECKHUX MTOKPHITUI-OPUCHTAHTOB,

Ki1ro4eBble ¢J10Ba: MOHOKPHMCTAJUIMIECKUH YIIIepol, aHTH(PUKIMOHHOE NOKpBITHE, Sp'Sp*Sp*-rubpumu-
3a1us, TPAaHUYHBIN CIION, TOMEOTPOITHAsI OPUEHTAIIMS], CMa304YHbIE CBOMCTBA Mace.
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Abstract

On the Sp!Sp?Sp? ternary phase diagram, the region of possible existence of monocrystalline carbon is
established, which has a homeotropically oriented two-dimensionally ordered structure with the Sp'Sp* hy-
bridization type. The use of monocrystalline carbon as a coating of the working surfaces of heavily loaded
friction units ensures the organization on the friction surfaces of a highly ordered homeotropically oriented
layer of lubricating medium molecules. Carbon coatings-orientants with a monocrystalline structure with a
thickness of 0.1 um or more were obtained by the method of pulsed condensation of carbon plasma in com-
bination with additional irradiation with Ar+ ions. By tribological researches it is established that at room
temperature with friction in an inactive vaseline oil for a steel—steel friction pair, the friction coefficient was
0.18, for a steel friction pair — coated with amorphous carbon, the friction coefficient was 0.21, and for
friction pairs steel — coating with monocrystalline carbon, the coefficient of friction was 0.1. Under the same
conditions, the coefficient of friction in the lubricating medium of the same oil, but with an additive of 1.0 %
by weight of oleic acid, was 0.12. At higher temperatures, the difference between the values of the coefficients
of friction for these tribo-conjugation was even more striking in favor of a monocrystalline coatings-orien-
tants. Analysis of the entire set of data obtained made it possible to localize monocrystalline carbon on a
ternary phase diagram to assess the possible regions of existence of diamond-like phases. The possibility of
using the ratio of types of hybridized states Sp*/Sp' as a criterion for choosing the optimal mode for the
synthesis of monocrystalline coatings-orientants is shown.

Keywords: monocrystalline carbon, antifriction coating, Sp'Sp*Sp*-hybridization, boundary layer, homeo-
tropic orientation.
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