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The effect of ion treatment on the phase composition and mechanical properties of the near-surface layers of
zirconium ceramic composition 97 ZrO,-3Y,03 (mol%) was studied. Irradiation of the samples was carried out
by accelerated ions of aluminum with using vacuum-arc source Mewva 5-Ru. lon beam had the following
parameters: the energy of the accelerated ions E = 78 keV, the pulse current density Ji = 4mA / cm?, current
pulse duration equal 7= 250 mcs, pulse repetition frequency f = 5 Hz. Exposure doses (fluence) were 10y 10%
ion/cm?. The depth distribution implanted ions was studied by SIMS method. It is shown that the maximum
projected range of the implanted ions is equal to 250 nm. Near-surface layers were investigated by X-ray
diffraction (XRD) at fixed grazing incidence angle. It is shown that implantation of aluminum ions into the
ceramics does not lead to a change in the phase composition of the near-surface layer. The influence of
implanted ions on mechanical properties of ceramic near-surface layers was studied by the method of dynamic
nanoindentation using small loads on the indenter P=300 mN. It is shown that in ion-implanted ceramic layer
the processes of material recovery in the deformed region in the unloading mode proceeds with higher efficiency
as compared with the initial material state. The deformation characteristics of samples before and after ion
treatment have been determined from interpretation of the resulting P-h curves within the loading and
unloading sections by the technique proposed by Oliver and Pharr. It was found that implantation of aluminum

ions in the near-surface layer of zirconia ceramics increases nanohardness and reduces the Young's modulus.

HonHo-pammanmonHas o0paboTka yke Halula [IMPOKOE IPHUMEHEHHE ISl  MOAWGHINPOBAHUS
MEXaHHYECKHX CBOICTB MOBEPXHOCTH METAJUIOB M CIUIABOB [1-4] U mpeacTaBiisieT 3HAUMTENbHBIA HHTEPEC AJIs
00pabOTKH KepaMHUKH HMHCTPYMEHTAIBHOTO W KOHCTPYKIIMOHHOTO Ha3HaueHWH. IIpoBeneHHBIE HamH
HCCIIeIOBaHMA TMOKa3amu [5], 4ro mpu oO6paboTKe NMPKOHMEBOH KEPaMHUKH MOIIHBIM HMITYJIbCHBIM ITyIKOM
YCKOPEHHBIX HOHOB YTJIepoJia TPOHMCXOIWT CHIDKCHHE TBEPIOCTH W YBENIWYCHHE IUIACTHYHOCTH €€
MIPUTIOBEPXHOCTHBIX CJIOEB. B nmaHHOW paboTe cTaBmiack 3ajada M3YYHTh BIMSHHE OOydeHHsS YCKOPEHHBIMHU

HOHAMHU aJIIOMUHUSA HA MCXAaHHUYCCKUEC XapaKTCPUCTUKU MMPUTTOBEPXHOCTHBIX CJIOCB HHpKOHHeBOﬁ KEpaMUKH.
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B mccrnenoBaHusAX HCIONIB30BANIACH UPKOHUEBAs Kepamuka cocrtaBa (Moiib%) 97Zr02-3Y203. Obnyyenue
00pa3IoB OCYIIECTBISIOCh YCKOPEHHBIMH HOHAMHM QJIIOMHHHUS C MCHOJIB30BAHUEM BaKyyMHO-IYTOBOTO
nucrounnka Mevva-5. RU[6]. oHHBIH ITy90K HMeIN CIeAYIOIre mapaMeTphl: SHEPTHs YCKOPEHHBIX HOHOB E=78
k3B, IIOTHOCTH TOKa B UMMynbce Ji=4MA/CM? , IIuTenbHOCTh UMIYNbca 1= 250 MKC, YacToTa CIIEJOBAHHS
umnyiascos f=5 T'u. ®moenc noHHoro obmydenus coctapisn f= 10 ul10uon/ cm?.

Ha pmc. 1 mpencTaBieH u3MepeHHbI MerogoM BUMC rinyOmHHBIE mnpodmias pachpenencHus

MMILIaHTHPOBAHHBIX B 06pasel oo Al* npu no3e o6aydenus 10 non/ cm?.

HUHTCHCHUBHOCTD, OTH.CI.

Puc. 1. Ipogpunv pacnpedenenus umnianmuposannvix uonos Al (aoenc 10V uon/cm?) 6 obpasye ZrOz: 1 —
IKCHepUMEHMANbHble Oanuble;, 2 — yuciennvitl pacuem memooom Moume-Kapno (npoepamma TRIM)
MakcumanbHasi TyOMHa BHEIPEHHs] MOHOB aliOMUHUS B oOpasen gocturana 250 HM (puc.l). CmenieHue
MaKCHMyMa O3KCIEpUMEHTAJIbHOW KPHBOH TIIIyOMHHOIO pachpeseNeHHss OTHOCUTEIbHO pAcueTHOW KPHBOU
MOHO OOBSCHHUTH pacIbUICHHEM ITOBEPXHOCTH MaTepHaa.
CbeMKa peHTTeHOTPaMM B T€OMETPHH CKOJB3SIMIETO ITyYKa PEHTTCHOBCKUX Jydel [7] mokasana, 94To HOHHas
MMITIaHTAUsI He N3MEHsI1a (a30BbIi cocTaB 00pabaThIBaEMOii TTOBEPXHOCTH KEPAMHKH.
Ha puc. 2 a,6 mupencraeiaeHsl TunudHble P-h quarpammel, oToOpaxaromue Npouecc WHICHTALMU

KEpaMUKH 0 U MMOCIIE HOHHOT'O O6Hy‘I€HI/I${.
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Puc.2 P-h ouacpammer npunosepxnocmmuvix cioeé yupkoHnuegou kepamuku 0o () u nocre (b)
obnyuenus uonamu Al (fF=10Y uon/cm?).

W3 puc.2 BHIHO, YTO OCTaTo4yHas rIyOWHA OTmedaTKa hg mocie MOTHATHS MHICHTOpa  3HAYMTEIBHO

OTJIMYAETCSA OT MAaKCHMAJbHOI INyOWHBI BHEAPEHUs WHIACHTOpa Nm. JaHHbBIA (akT yka3plBaeT HA AaKTHBHOE

MpPOTEKaHHWe MPOLIECCOB BOCCTAHOBJICHUS MaTepuala B 1eOpMHUPYEMOii 00JIaCTH B PEKHUME Pa3TPy3KH.
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Bkiag ux B M3MCHEHHE pa3Mepa OTIIeYaTKa MOXKHO OLEHHTH mapameTpoMm o=hmy -ho/hm. Ompenenensbie 1o

Metonuke OnuBepa u ®apa [8] nanotBepaocts H u moayns FOura E, npuenenst B Tabmune 1

Tabnuya 1
Hepopmayuonnvie xapaxmepucmuxy npunogepXHOCMHBIX C10€8 KePaAMUKU 00 U NOCae UOHHOU
obpabomxu
(aroeHc H, I'Tla E, I'Tla o H/E H3/EZ, T'Tla
0 12,2 214 0,36 0,057 0,04
f=10%uon/ cm?. | 15,5 106 0,58 0,146 0,33
f=10uon/ cm? 15,2 97 0,61 0,156 0,37

AHanu3 MpUBEJCHHBIX Ha pUCYHKe 2 KpuBbIX P-h u maHHBIX, mpescTaBieHHBIX B Tabnuie 1, mokasan, 4To
HOHHass 00paboTKa CYyLIECTBEHHO CTHUMYJIHPYET IpPOTEKaHHE IPOIECCOB BOCCTAHOBJICHUS MaTepuana B
JedhopmupyeMoii 001acTH IOclae HOAHATUS HHICHTOpa. IIpoBeneHHBIE HCCIENOBAaHMS IIOKA3ald, 4YTO
MMITIaHTAUSs] HOHOB aJIFOMHUHUS B IPUIIOBEPXHOCTHBIN CIION IMPKOHUEBON KEPAMUKH TIPUBOJHT K YBEIHUCHHIO
HAHOTBEPIOCTH, yMEHBIIEHHIO Momyis FOHra, a Takke yBenuueHuto mnapamerpoB H/E w  HY/E?,
XapaKTepU3YIOINX, KaK W3BECTHO [9], CTOMKOCTh MaTepwanra K YIOPYrod W IDIACTHYECKOW nedopmarnuu,

COOTBCTCTBCHHO.
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