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weight percent ol BN nanotubes were fahricated via hat grassing
Roam tarmperdture suengtn and fraclure loughness of the campasis
ware detenyined by fout-paint fisaura and single edgs V-pateh beam
methods, respectively, The strength and fracture toughnass of the
composte were haghar by as much as a08 and 35%, respectvely, han
ihasa of the giass G18. Microgcapio axamination al the composite
feacture suraces using SEM and TEM showed pullaut of the BN
nanatubes similar in featurd 1o fiber-raintoroed ceramic matrix
composiles with weak interfaces. Other mechanical and physical
properbes of the camposite will also be presenied

-2 P21 Microstructure and Mechanical Behavior of ZTA and
ATZ Mixed Ceramle Composites

Lz Cardos da Silva, J. Duadita FR, INT, Saa Paulo, Brazi; J. Marchi,
AM.A Bressiam® IPEN, S0 Pauk, Braal

The elléct of compostians of ARG (Zr02:¥203) composites on the
mechanical propedies was ivestigated. Several composies of alumina
iinfarced ylina partially stabilized zicconia (AT2), zirconia loughened
ahuming compasies ([ZTA} and different compositions of ATZZTA were
prepared by mechanical mixture and pressureless sintering at
tlemperatures between 1800 and 1600 *C/2h. The microstiuciures of
the sintered samples ware examined by scanning leafran MIcroscapy
and the crystaling phases idenlification was parformad by X ray
diffractamedry. The hareness and fracture toughness of the composites
were gatarmined through Vickers Indentation Mathed and the tigxural
streagih throwgh lourgoint bending &t roam lemperature, Tne Ineraction
of machanical chasactenstics ol the compasites and ils influence on
he ricrestruciure lor different camposiions were studed,

.2 P23 Structure and Properties of Heterophase Nano-
structured Ceramics

S Ordanyan”, Sant-Petersourg State Technology Institule {Technical
Unversiy), Saini-Peterstiurg. Russia; V. Bumyantsey, A. Osmakav, VIRIAL
Ltet, Sant-Petersbiueg. Russa

The paper = dedicated 1o the study af the interdependance of structue
and peoperiies of sinterad heterephase ceramic compositions based
on ulira-line (ranosized) powdsss  The compesitions basad cn battle
oxygen-tree high-strength compounas ynder cectain conditions ae
able to demoenstrale micro-piasticity. Microstructure of such matenais
lypicaily features homogeneous fine graing with a certain critical
maximum grain size. The substantal contribution of interphase
paundanes and thair dislocalian structure 1o the non-trivial mechanical
prapertias s discussed. Special lealres of interphase boundanes are
damonstrated to contibule 10 1he change 0 ruphJre resistance af the
hetaraphase ceramics Correlations between strength and elastic
propertes and results of tnboiogical Lesis using “pinand disc” arrangemsnt

were studied. Increased fraclure resistance, wear-resisiance and micro-
plasticity of heterophase ceramics is found 10 be dus to the modification
of microstructure size parameters and distinctive features of interphase
boundansas.
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5.3 P2E Ceramic Composites with Thermo-mechanical 3 e
Properties for Dental Applications 3 -
Bogdan Alexandru Sava*, The Mational Glass Institute Bucharast
Romania: Christy Tardai, The Research and Development Institule
\CPE-CA Bucharest, Romaria; joan Stamatin, Claudia Nastase and
Flarin Nastase, The University of Bucharest, Physics Facully, Magurele
Ramania
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The ceramic compasites from the quatemary ALO,-SI0,-MgO-ZC, 88
cystem, with the major compounds: mulite, cordierte, zircon sliceid -

and silica have imporant dental applications, because of their intenssting e
thermo-mecharical progerties. Malenals can te obtained which have |
high purily, goed homogeneiy, tine gimensional precision, and iso:
very goed thermo-mechanical propertes (thermal axpansion coeffican .
from 20 to 920 °C between 3 and 5 x 102K}, extremely good chemical
stabiity, with almast tota! elimination of ihe risks retated to taxic inclusions:
i dental materials. Several programs wers proposed for cotainng
samples of ceramic composite materials from four different compestions:
and their influence an the properties was determined, The chemical
compasitien influence on the thermo-mechanical propertias was as0
studied, especially fof the systems with different preporions of cordierha: |
Tne samgles wera vivestigaied through the detenminatians of densiy,
garosity. water absorpbien, mechanical strenght, tharmial expansiof.
coefficient, thermal schack resistance, chemicsl resistance, Xeray
diitraction, Raman and FTIR Speciroscopy, Scanning Electronic.
Microscopy-SEM. 23

‘o
G5 227 New Generation of CBN Grinding Wheels Bonded with &
Glass-ceramic =
D. Hesman, Technical Universily Kaszalin, Koszalin, Poland Y

Cesamic grinding whesls are made of cubic boran nitnde bonded
glass-ceranmc, Such grinding wheels are mainty designed for the moc
high-efficient and high-speed abrasive machining of worl surf
Due fo Ihe requirements for high mechanical strangtn of these grndng:
wheels, the cubic baron nitride bonding phase shoud be characie i

by higher strength than the previously used vitrified bend  The applcaton
of glass-caramic bonds make it pessible ta achieve the higher gl
modulus of arinding whesls,

SECTION H
CERAMIC JOINING
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_Wetting a_nd Interfaces

.1 1,01 The Contribution to Theory of Ceramic/Liquid Metal
Interfaces. The Wetting Process Peculiarities for Transition and
Nontransition Metals

¥ Naidich*, | N. Frantsevitah. Institute tor Matenals Sctierce Problems
of Ukraingan Nationa! Acadimy of Sciences, Kiev, Ukraine

The thaaretical concepts on thermodynanmic and atormic-elestran level

tor high tamperature wettability processes in ceramic/metal systems
are considecad and developad, The ceramic materials (on base of

74

oxides, carbides, carion subsirates e ¢. with lonic or covalent interaiomm
bonds) are as usual hardly wetted by marny liquid metais. The wetis
i conditioned by chemical interface reaction in NoNequUEbM o
syslems (dissalution of sclids in liquid, diffusicn of liquid phase alon
306d, new phase formation] that gives directy an energy contntls
he wark of adhesion, and nature and properties of new Interme
phase (f formed). Both contributions ta 1he woark of adhesion
wetiability: chemical rsaction energy and new phase Inluet
astimated for some real systems and it is shown that they.
comparable vakes, The wetting and interface interaction mec
is considared In particular for contact of liquid metals with o8k
substances (firs! of all-oxides), The transition metals iwith parlly 0062 4
d-giectron bands) piay the special (ole in the process that provdes g
wettabifity. The strong cation-cation bonds of metallic charactar a4
lower axides and lor electroric configuration 3¢™ (<5, beilas madlis
The borvds are determined by overlapping of cation C-electn W

function on Irple degeneration t fevel (d_. d,, %é“ll Lransition Mms
calon is in an ociahedral imersiice of an aron sublattics and high 8
state (noa coupled spin) is regized {Ligand fiekd thecry). Aftsrd :




