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B ciyuae crutaBa Zr-Nb nHTeHCHBHA IUTacTHYECKas Ae(opManus pu-
BOJUT K YBEJIMUYEHHUIO M3HOCOCTOMKOCTH CIIaBa 110 CPABHEHHIO C MCXOJ-
HBIM COCTOSTHHEM. [Ipn4nHOI MOBBIIIEHHOM H3HOCOCTOWKOCTH SIBIISIETCS M10-
HIDKEHUE SHEPTHHU Ae(eKTa YIIaKoBKH ciiiaBa Zr-Nb B 0HO(a3HOM COCTO-
sHAN (0-¢aza) BCIeACTBHE 00pa30BaHMs TBEPAOro pacTBopa atoMoB Nb B
a-Zr. B pe3ynpraTe HOHHO-ITy49eBOI 00pabOTKH 3apeTUCTPUPOBAHO yBEIHU-
YeHHE M3HOCOCTOWKOCTH M CHIDKEHHE KOd((HIMeHTa TPeHHs CIulaBa Ha
HadaJbHBIX CTAANAX HCHBITaHWHA. [locie n3HammBaHUs MOAN(DHUINPOBAH-
HOTO a30TOM cj0sl Ko3(hpuuneHT TpeHUs: U BecOBOH m3HOC cruaBa Zr-Nb
YBENIMYUBAIOTCS. BMecTe ¢ TeM M3HOCOCTOWKOCTD CIJIaBa COXPaHSIETCs Ha
6oinee BHICOKOM ypoBHe. I1OBbIIIEHHAs H3HOCOCTOMKOCTH O0YCIIOBJIEHA CY-
[IECTBEHHBIM H3MEJbUCHIEM 3epEHHON CTPYKTYPHI CIUTaBa B IPOLIECCE HOH-
HO-ITy4eBOH 00paboTKH.

TRIBOLOGICAL PROPERTIES OF BIOCOMPATIBLE Ti AND Zr
BASED NATERIALS MODIFIED BY PLASTIC DEFORMATION AND
ION BEAM NITRIDING

Abstract: Ti and Zr based alloys are considered as prospective materials for
biomedical applications. In this research the synergistic technique based on intensive
plastic deformation and ion implantation of materials has been used for bulk and
surface engineering of Ti and Zr alloys to improve their biocompatibility and mechanical
properties. Data obtained demonstrate that intensive plastic deformation significantly
improves mechanical properties of bulk materials, but does not influence its wear
resistance. Nitrogen ion implantation of deformed blocks dramatically improved
tribological properties of Ti and Zr alloys.
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BSAHMO)IEﬁCTBME CJOEB ROMBMHUPOBAHHBLIX
IHOKRPBLITUU HA OCHOBE TEPMOIIIIACTOB

COBpeMeHHHC TCHACHIINU B obnacru MOTy4CHUA (byHKlII/IOHaJ'IBHI)IX I10-
KpI)ITI/Iﬁ BBICOKOI'O Ka4€CTBa CBA3aHbI C PAIMOHAJIBHBIM COYCTAHUCM CBOMCTB
pa3HHQHHXTepMOHHaCTHQHBD(HOHHMGPOB.KbM6HHHpOBaHHH€HOKPHTHHHG
TOJBKO aJAUTHBHO COYCTAIOT CBOMCTBa Pa3IMIHBIX TOJIMMEPOB, HO U ITO3BO-
JIAIOT NOJY4aTh AOIMOJIHUTCIIbHBIC IPCUMYIIECTBA 34 CUCT (i)OpMI/IpOBaHI/IH IIc-
PEXOAHBIX 30H MCIKAY CIIOAMU, CBOMCTBa KOTOPBIX MOT'YT YJIY4YIIIMTH Ka4€CTBO,
B YAaCTHOCTH 3aIl[UTHEIC CBOMCTBA HOKpBITHﬁ. 00 YpPOBHE BSaHMOHeﬁCTBPI}I
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TIOJINMEPOB MOXKHO CYAWTH IO BEJIMYMHE TPOYHOCTH aJTe3NOHHON CBSI3H, BO3-
HUKAIOIIEH MEX/Ty CIOSIMHU.

W3ydeHsl cTpyKTypa ¥ CBOMCTBA KOMOMHNPOBAaHHBIX IIOKPHITHH, (popMHu-
PYEMBIX U3 TepPMOIUIACTUYHBIX TOMMMepoB: ronnamua (ITA-6), momusTunen-
tepedranara ([I9TD). monmyTrnena Hikoro nasienus (I19H/]) n Hu3KOMTaB-
koro nonmmdupa (co-I13T). kpymHOTOHHA)KHOE MTPOU3BOICTBO KOTOPBIX OC-
BoeHO B Pb.

OO0pa3ubl MOKPHITHH MOTYJaTl METOAOM CBOOOIHOTO CIIEKAHHS CIIOS
MIOPOIIKOBOTO MaTepuana Ha GonbsroBbix cyocrparax. Ha mepsom stame dop-
MupoBanu cinon u3 ITA-6 n [I9T® no pexxumam, yCTAaHOBICHHBIM B IPEBa-
PHUTENBHBIX SKCIIEpUMEHTaX. Ha BTopoM 3Tare Ha HOBEpPXHOCTH IIEPBOTO CIIOS
HaCHIITAJIH MTOPOIIOK HU3KOIJIABKOTO TEPMOIIIacTa U TepMoo0padaThIBaIi MO
Pa3IMYHBIM TEMIIEPAaTYPHO-BPEMEHHBIM pexnMaM. O xapakrepe B3anMoznei-
CTBHSI MEXIY CIIOSMU CYIMIIH 110 BEJIMYMHE IPOYHOCTH HA PACCIANBAHUE MO-
IEIBHBIX COCIUHEHUHN.

Pe3ynprarhl nccienoBaHUil MOKA3au, IYTO MEXIY CIOIMH (HOPMUDY-
eTCsl TIepeXoHas 30Ha, CBOMCTBA KOTOPOH CYIIECTBEHHO 3aBUCST Kak OT
PEXHMMOB, TaK M YCIIOBHI KOHTaKTUPOBaHUs. [lomydeHHBIE pe3yabTaThl Mo-
3BOJISIOT CYIUTh O MEXaHU3ME aAT€3MOHHOTO B3aNMOJCHCTBHS MEXKIY CIIO-
SIMH B TIPOIIeCCcax MOMydeHUs] KOMOMHNPOBAHHBIX MTOKPBITHH. B wacTHOCTH,
KpoMe (PM3MUECKHX CHJI B3aWMOJIEHCTBUS B TaKMX CHCTEMaxX CYIIECTBEH-
HYIO poib wrpaer Auddy3us GparMeHTOB MaKpPOMOJEKYI HHU3KOILIaBKHX
MTOJTMMEPOB B MIOBEPXHOCTHBIE CIIOM BBHICOKOILIABKUX. [Ipy 3TOM MpogHOCTH
aIre3MOHHBIX CBS3€H MOXKET JOCTUIraTh 3HAUEHUH KOT€3MOHHOM MPOYHOC-
TH HU3KOIUIABKOTO MOJTMMEPA W HAOMIOAAETCS YHPOYHEHHE CIIOS BBICOKO-
IuTaBKoro noixuMepa. I1o crenenn ynpodHeHUs: KOMOMHUPOBAHHBIX IUIEHOK
MOKHO KOCBEHHO CYIUTH O COBMECTHMOCTH MOTMMEPOB. YCTaHOBIICHBI pe-
KHUMBI TTOTy4CHHUSI KOMOMHUPOBAHHBIX OKPBITUH C YIyJIIIEHHBIM KOMILIEK-
COM CBOMCTB. PaccMOTpeHBI KOHCTPYKTHBHBIE BapHAHTHI YCUICHHUS MEX-
CI0€BOr0 B3aMMOACHCTBUS.

INTERACTIONS BETWEEN LAYERS IN COMBINATION
THERMOPLASTIC-BASED COATINGS

Abstract: The combination coatings make possible to correlate additively the
properties of different polymers and to gain some complementary advantages via the
formation of a transitional area between the layers with the properties imparting higher
quality to the coatings. The character of interactions between the layers has been
studied depending on the conditions of obtaining splices, and the parameters of
producing the combination coatings with the improved spectrum of properties have
been determined.
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