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1. Po3po6ka KOMIIO3ULIIMHMX MaTepiasiB i IOKPUTTIB HA OCHOBI AU60PUIAY TUTAHY-XPOMY [1JIsl IiIBUIIEHHS
3HOCOCTIMKOCTi TUTAHOBUX CILJIaBiB B yMOBax (PpeTUHI-KOpO3il

2. Development of composite materials and coatings on the base of titanium-chromium diboride for wear-
resistance improvement of titanium alloys in conditions of fretting - corrosion

Pedepar:
1. Inceprariiio npucesiieHo po3pobiieHHI0 KoMo3uninHux matepianis TiCrB2-(Ni-Cr), BUBHa4Y€HHIO ONTUMAJIbHUX
napameTpiB HaHeceHHs ElJI-IOKpUTTIB eseKTpojamu Ha OCHOBI koMio3uTiB TEXH Ta gociigpKeHHIO BIUIUBY iX
CTPYKTYpPHO-(}a30BOro CKJIaly Ha TPUOOTEXHIUHI BJIaCTUBOCTI. [IpoBeeHi AOCiIPKEHHSI MEXaHi3My 3HOLIYBaHHS
TUTAHOBUX CIIJIABiB O3BOJIMINA CPOPMYJIIOBATU IPUHLMIM BUOOPY CIIOJYK MaTepiasiB A1 po60TH 32 YMOB

dpetunHr-koposii. Ha nincrasi 1jux npuHLuUIiB po3po6ieHo HoBuii komno3unitauil matepian TiCrB2-(Ni-Cr). Ha

OCHOBI BCTAaHOBJIEHUX 3aKOHOMIPHOCTEN 3MO4YyBaHHS Ta KOHTAaKTHOI B3aemoaii TiCrB2 3 HikesieM Ta HOro CIjiaBamu

BUOpaHO ONTUMAaJIBHUI CKJIaJ, MeTaseBoi 3B'13kU - Ni-15Mac.%Cr. Po3pobieHo Tpu ckiagu marepiany 3 30, 40, 50
Mac.% meTtaneBoi 3B's13ku. Komnosuuiiini marepianu cucremu TiCrB2-(Ni-Cr) matoTs retepodasHy CTPyKTypy, B

sIKill 3epHa AU6OpUAY TUTAHY-XPOMY PIBHOMIPHO PO3IO/isieHi B HiKeJIb-XPOMOBIN MaTpulii. Y rpoieci TepTs Ha



[IOBEPXHi MaTepiany pOPMYIOTbCSI JUCKPETHI 3aXUCHi OKCUJHI IIJTIBKU BHACJIIOK CEJIEKTUBHOI 3aTHOCTI 10
OKHMCHEHHS TYTOIIaBKOi Ta METAJIEBOi CKJIaJ0BOI KOMIIO3UTY 3 YTBOPEHHIM CKJIQAHUX OKCULIB TUTAHY i XpOMY
(oxcupy TyromsnaBKoi CKIa[0BOi) Ta CKJIaHUX OKCUIIB HiKeJIIo Ta XpOMY (OKCHUIY METaseBOi 3B'I3KHU), sIKi IPalloloTh
Ha 3aI106iraHHs NiJBULIEHOTO 3HOCY MaTepianty. PO60uoIo € JucKpeTHa IJIiBKa, 0 (POPMYETHCS Ha IOBEPXHI
TYTOIJIaBKOI CKJIa[IOBOI MaTepiay, TOMYy HaliBHMIIy 3HOCOCTIVKICTb Mae KOMITO3UT 3 30 Mac.% 3B'3KU. 3aBAAKU
peastisalii OKUCHOroO MeXaHi3My 3HOLIYBAaHHS KOMIIO3ULiMHI MaTepiaju MaloTh BUCOKY 3HOCOCTIHKICTb, sIKa
IIepeBUlIly€e 3HOCOCTIMKICTh TUTAHOBUX CIUIAaBiB y 2-4 pa3u. Y pe3ysbTaTi €JIeKTPOiCKPOBOro JIeryBaHHS TUTAHOBOTO
craBy enekrpogamu TEXH Ha 110ro noBepxHi pOPMYy€EThCS IOKPUTTS, 1O CKIAAAETHCS 3 MOAU(DIKOBAHOTO 11apy,
HACMYEHOTrOo TYTOIJIaBKOIO CKJIaZ0BOIO po3MipoM 0,5 MKM, Ta JiJISTHOK 3 KOHTJIOMEepaTaMu AU60pUIY TUTAHY-XPOMY

po3mipom 3-4 MKM. Taki IOKPUTTS MiJIBUILYIOTh 3HOCOCTIMKICTh TUTAHOBUX CIUIaBiB BT-3 Ta BT-22 y 2-4 pasu.

2. Thesis is devoted to the development of TiCrB2-(Ni-Cr) composite materials, determination of optimal
parameters of plating ESA - coatings by electrodes on the TBHN composites base and research of structure-phase
composition influence on tribological properties. The conducted researches of titanium alloys wear mechanism
have allowed formulating criteria of material composition choosing at operation in conditions of fretting-
corrosion. It is developed the new composite material TiCrB2-(Ni-Cr) on the bases of these principals. It is made
choice of metallic bound optimal composition - Ni - 15 mass % Cr on the base of established regularities of wetting
and contact interaction TiCrB2 with nickel and its alloys. The three compositions of materials with 30, 40, 50 mass
% of metallic bound are developed. The composite materials of TiCrB2 - (Ni - Cr) system have heterophase
structure from nickel-chromium matrix with gradually distributed grains of titanium - chromium diboride. During
friction process on material surface the discrete oxide films have created due to selective oxidation of refractory
and metallic components of composite with formation of compound titanium and chromium oxides (oxides of
refractory component) and compound nickel and chromium oxides (oxides of metallic bound) which operate as
protective preventing raised wear of material. The discrete film which forms on refractory component of
composite is a operative, so the highest wear-resistance has composite with 30 mass % of bound. Due to
realization of oxidizing wear mechanism composite materials have high wear-resistance which exceeds wear-
resistance of titanium alloys in 2 - 4 times. As a result of titanium alloy electric spark-alloying by TBHN electrodes
on its surface have formed coatings which consist of modifying layer, saturated by refractory component 0,5 mkm
and zones with titanium - chromium diboride conglomerates 3 - 4 mkm. Such coatings increase wear-resistance
of titanium alloys BT-3 and BT-22 in 2 - 4 times.
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