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HccnenoBano BiMsHHE JO0aBKH AWOKCHIAa KpeMmHHS (B mHTepBaie KoHIeHTpamuii Csioz ot 0 mo

6 mMoi1. %) B IIUPKOHUECBYIO KEPaMUKY (CTAaOWIM3MPOBAHHYIO B TETPArOHAJIBHON (ha3e OKCHUIAOM KAaJIbIIHs),
YIPOYHEHHYIO OKCHJIOM QJIFOMUHUS, HA €€ KOd(D(PHUIIMEHT TpeHUsI 1 MHTEHCUBHOCTH H3HOca. OOHAPYKEHO,
YTO C MOBHIIIEHNEM KoHIeHTparwu Si02 06e XapaKTepUCTHKH UCTIBITHIBAIOT HEMOHOTOHHBIE N3MEHEHUS C
o0mielt TeHACHIMEH K yBenWYeHUI0. [IpoBeneH CpaBHUTEIBHBIN aHAIN3 3aBUCUMOCTEH MEXaHHICCKUX
CBOMCTB (MUKPOTBEPOCTH, BA3KOCTH Pa3pyIICHUS U UHEKCA XPYIIKOCTH), TPaHC(HOPMUPYEMOCTH TETPAro-
HaasHOU (a3er t-ZrO, 1 MHTEHCUBHOCTH W3HOCA OT coaepxkanus SiO; B HccleayeMoi KOMITO3UITMOHHON Ke-
pamuke. IlokazaHo, 9TO HEMOHOTOHHBIN XapaKTep 3aBUCUMOCTH MHTCHCHBHOCTH M3HOCA OT KOHIICHTPAITUN
SiO; 00yciI0BIEH KOHKYPEHTHBIM BIUSHHUEM U3MEHEHUH MUKPOTBEPAOCTH, BSI3KOCTH pa3pyIlIeHHUs U TPaHC-
dhopmupyemoctu t-ZrO,, BRI3BaHHBIX BBEICHUEM JHUOKCHJIAa KPEMHUS B KEPaMHKY. BBIIBUHYTO TIpeioxke-
HHUE O IeJIecO00Pa3HOCTH M3TOTOBJICHUSI KpeMHUiicoJepxaieil kepaMuKku (001aaromieid MOBBIIIEeHHBIMA
3HAQUYCHUSAMH BSI3KOCTHU Pa3pyIIECHUs U Ipeieia MPOYHOCTH Ha CKaThe, a TAKXKE 3allacoM IIACTUIHOCTH MIPH
KOMHATHBIX TeMIIepaTypax) ¢ MPUNOBEPXHOCTHBIM CJI0eM, He cojaepkamuM SiO2, COXpaHSOIIUM MPEATIO-
YTHTEIbHBIE 3HAUEHUSI MUKPOTBEPOCTH, KOd(h(hHUIIMeHTa TPEH!SI 1 HHTEHCHBHOCTH M3HOCA.

KuioueBble c10Ba: KOMITO3UIIMOHHAS IIHPKOHNEBas KepaMrKa, KOA(GHUIINEHT TPEHNS, MHTEHCUBHOCTD H3-
HOCAa, MHJIEKC XPYIKOCTH, (ha30BbIe PEBPALICHUSI.
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Abstract

The influence of silica addition (in the range of SiO. concentrations from 0 to 6 mol. %) in alumina-
toughened zirconia (stabilized in tetragonal phase by calcium oxide) on its friction coefficient and wear rate
has been studied. It is found that with elevation of SiO» concentration, both characteristics experience non-
monotonic changes with an overall increasing trend. The dependences comparative analysis of mechanical
properties (microhardness, fracture toughness and brittleness index), tetragonal phase t-ZrO; transformability
and wear rate on SiO, concentration in the investigated composite ceramics has been carried out. It is shown
that the non-monotonic character of wear rate dependence on SiO concentration is due to the competitive
influence of changes in microhardness, fracture toughness and t-ZrO- transformability caused by the silica
addition into ceramics. A proposal has been made on the feasibility of manufacturing silicon-containing ce-
ramics (possessing increased values of fracture toughness and compressive strength, as well as plasticity
reserve at room temperatures) with a near-surface SiO,-free layer retaining the preferred values of micro-
hardness, friction coefficient and wear rate.

Keywords: composite zirconia ceramics, friction coefficient, wear rate, brittleness index, phase transfor-

mations.
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