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'S Effects of the Pin-on-disc Test Parameters on the Wear
sdesco’™, EM.JA Palons’. R Tomas?, 'UFSCAR, Sao Carios.
E=0l; "USP FZEA, Pirassununga, SP. Brazi

mng for waar fesistan: matenais, attention has bean paid to Si3N4,
R203 and Zr0O2 ceramics. As compared to metals and polymers,
pecamics are iNen and present battér meachanical and corresion
hardness and high-temperature resistance. Although
and low toughness have posed some costacies 10 industrial
abave mentioned ceramics; racant improvements in alumina
g have lessan this restrictons and sugges! iImprovements in
. & which in 1urn have driven some rasearch on this. Sincs
&2 comparison batween the many published works regardng s
ovemnent IS impossible due to the fact wear resisiance 15 a
E of the microstructure. material and testing condition, the work
prasanted aims 10 first do a Iterature review on the main
feters 1 be controlied in a8 pn-on-gisc apparatus on the weas of
and then made some tast and analyze the Influence of critical
ters as load, sliding speed, sliding distance and anvironment in
F-oisC wear fest in a sub micrometer aluming, At the end of thas
e procedure fotowed was indicated

= Structure Evolution in Al203 - ZrO2 (Y203) Ceramic
yosites during Sintering

ova®, A Osmakov, V Pesin, V, Rumyantsev, VIRIAL Lid,, Saint-
s Russia

papet demonstrates the possicility 1o control the degree al
zitconia slabilization, micrestructure and physical and
scal behavior of ARO3 -2:02(Y203) ceramic composite.
3 i< exerted via the process vaniables during depostion synthess
=d composite pawderss from hygroxide salts, and thair
heat treatment and consolidation. Morphology features of
2= powder systems and miceostructures of the consolidated

uciured materials wera characterized oy BET surface are

smients, scanning eleciron microscopy {both standard and HR)
gle X-ray difraction. Correlations are established betwees
Eructure parameters, physical and mechanical behavior of
Bste ceramics and 8 degree of stabdization of tetragonal Zr02

= Fabrication of Reaction-Bonded SiC Composites by
3 Silicon Infiltration

_ Y Sakka, Nano Ceramics Center, National Institute lor
“Science, Tsukuba, Ibaraki, Japan. SY. Kim, 1S, Han, SK.
ergence Energy Materials Research Center, Korea Instiude
Research, Dagjeon, Korea

de {SIC) is known to be afiractive candidate maternal for
e application, e.g . cormponants of combuston chamber,
s and hea! exchangess, because of its good tribological
s, high strength at high temperature, low thermal expansion
and excellent thesmal shock resistance, This work describes
ructure, strength and fabrication of S-SiC composites oy
dod sintering due to liquid sllicon infitration using C-SiC
i Socties and enbadded Si. «-SIC povaders used In this work are
o mixed composition of 44 ~1 um of wide part<le size. Carban
== soarce of carbon was used. SIC poaders, carbon black and
Binder were mixed at ditferent volume ratios and bait-milled in
g for 24 h to oblain homogeneous slurmes, The typical compaosition
E green compacts consisted of 6080 wt% SIC, 2040 wi%
0 bbck Sintered bodies were obtained by reaction-bonded
o of embedded S on green comgpacts at 1500~1600 'Cin a
= furmace of vacuum, Microstructure and morpnology of SIC
osdos ware observed by SEM, The reactian-banded sintered
Tiave a high density with < 1% of porosity. The affect of
ructurne on mechanical propardies of composiles will be described

© Structural Ceramics Based on Nanosized Si3N4 Powders
sev, N, Korahleva®. A Osmakov, N. Balykh, VIRIAL Ltd,
ersburg, Russia, L Staleckls, Neomat Co,, Sslaspils, Latvia

s basaed on nanosized plasma chemistry Si3N4 powder
tions & (30-100 nm) 5 processed by activaied pressureless
not pressing and hot Isastatic pressing, Microstructurs
ization of the cotained materials by means o light and scanning
revealad no corelation betasen micrastiucture and the
sonsolidation method - Average grain size in all cases was 200-
2 Comparative characterzation of the physical an¢ mechanical
Swor of the analyzed samples showed the fofiowing results: relative
oy - over 99%, flexural strength - avar 700 MPa, Vickers hardness
S7GPa, fracture toLghness - 6.5-7 4 MPa'm1/2. The activated

prassursiess sintered samples demonstrated physical and maohanaca/

behavior comparable to the samples consolidated by other methods,
Activalad pressureless sintenng of na nasized sasma chemistry SSN4
powders led to considerable econcemic advantagas in processing SBN4
sphencal ratation bodies for hybrid roller bearings and cutting 1ocis

CE:P11 Stereological Description of Microstructure of Silicon
Carbide-based Structural Ceramics as a Composite Material

V. Rumyantsev, S, Boykov, A Osmakov*, VIRIAL Lid., Saint-Petersburg
Russia; V. Fischay, Saint-Petersburg State Technology Institute. Technical
Unliversay, Saint-Petersburg, Aussia

Within unified steraoiogical approach the sdicen carbide-based ceramics
SISIC . 8SIC, and LPSIC are treated as binary compasitions, that despite
ceran structure ordering differences might be similarly described as
comprising topologically cantinuous component (that provides the high
ievel of physical and mechanical properties), and a discrete cormponent.
The paper demanstrates the necessity of using dimensioniess critenal
parameters for adeguate descrigtion of the integral microstruciure
ordaring level, sald parameters Including the characieristics of both
continuous and discrete camponents of the compasite caramic material
Generalized equations are derived for compound sterzological
parameters of the discussed materiais, slong with stalistically reliable
approximaltions of the strength characteristics as functions ol these
parametars,

CFE P12 Consolidation of SIC Deposits by Polymer Infiltration
and Pyrolysis Method

A, lvekovic®. K. Kanig, S. Novak, G. Deazic, Jozef Stefan Institule,
Liubliana, Slovenia

The polymer infiltration and oyrolisis {P1P) mathod is used to consolidate
SIC deposits prapared by electrophoretic deposition. Due to the high
initial density of the deposlits {62%) only faw cycles were needed n
order to achieve a high density matarial, Micrastruciures and thermal
properies of the material are assessed and compared 10 the deposits
consciidated by standard sinierng techniques. Thermal conductiity of
the deposite consolidated with PIP was significantly improved in
comparisan (o the deposiis consalidated with standard sintering at high
femperatures: (2373 K} or deposils sintered a1 low tempedatures (1673
K) wifh the uss of trangient eutectoid The influence of microstructure
and porosiy on thermal conductivity of the material was also evaluated
Although porosity Influences the thermal properies of the material 1o
some extend. Il & nol the goverming parametar. Crystallite size and the
amount of impurities have shown 10 have much grater influgnce on
tharmal properties of the material

(CEP13 Processing and Thermal of Cu-AIN Composites
Marcin Chmiglewski®. Katarzyna Pigtrzak, Dariusz Kalinski, Institute of
Elgctronic Materlais Technology, Warsaw, Paland

Heat transter by conduction is mvolved in the use of heal sinks to
dissipate heat fram the electronic devices. Etfective transfer-of heat
requires using materials of high thermal conductivity. In addition, it requires
appropriate values of thermal exoansion. matched 10 the semiconductor
matesials, high punly of used materials and good contact between
beaded elements across which haat transler ooows, The conventional
materials are not able to fulfil the stil raising and complex requirements.
Tne solutions of this grobiem could be composites matariale, where the
comtinations of diferent pcoperties 12 passible. This study presents the
technological fests and tha analysis of conelation between processing
parametars and the properties of copper-aiuminium nitride composites
The composite matarials weare abtalned by mikng in planetary ball mill
and then sintered by hot pressing. Tha microstricture of edtained
composite materiale were analyzed by scanning Siectron meroscopy.
Coefficient of therma! expansion (CTE) and thermal conducimty (TC)
ware investigaled reiated 10 the process conditions

(CE P14 Dliffusion Studies Involving Nesnometric and
Submicrometric Alumina Based Composites with Gray Cast Iron
K.£S. Tonello®, V Trombini, AH.A Bressiani, J C, Bressani, IPEN, Sao
Paulo, S8 Brazi

Machining procasses require tool materials with properties such as high
hardness &l high temperature, high frasture toughness and chemical
stanility wih the workpiece. Advances in science and industry, as well
as the development of harder materials have permitted cutting tool
lechnology to evoive. In cutting processes, the contribution of different
weaar mecharssms to total wear is refated 1o the mechanical and chemyical
properties of tha two materias in contact The high temperaiures &l
taolworkpece contact zones often result in diffusion of material fram
the workgiecs to the cuiting tool, Diffusion experimenis were carried

67




out 1o understand wear mechanisms mvoived at cutfing edges of ceramic
tools andg the influence of microstruciure on diffusion without the
interferanae of mechanical wear processes Tha chemical stability was
determined from static intaraction couple experiments at 1100°C with
ceramic composite materials and gray cast iron To investigate the
influence of grain size on diffusion, sub-micromelric and nanomstric
aluming based composites with NoC as the second phase were usad
These experiments helped demonstrate the influence of grain size on
ciffusicn and the relalive inertness of the compaosites in the presence of
gray cast iron

CEPI5 Phase, Structural and Microstructural Changes in TiC1-
x - CraC2 Materials

P Rutkowski®, L Stabierski, M M, Bucko, AGH University of Science
and Technology, Fac of Material Science and Ceramics. Krakow, Poiand

Earfier studies showed that addition of differant chromium carbides to
nonstoichiomelric fine titanium carbide imptoves sintaring in the siméar
way. The phasa, structural and microstructural changes for addition of
varous chromium carbices were alsa similar In the present work
compoede materigls wera made of various carbon quantity saturated
titanium carbide (as matrix) and commercial chromium carbide Cr3C2
(&s acditive). The titanium carbide powders with variable cortent of
carbon in the structure were synthesized by SHS. 7.5 vwoi% chromium
carbide was added to the initial mixure. The influence of various
stoichiometry of titanium carbide on onset temperaturs of sinfering was
examened by high lemperatuce dilatometry. The phase and structural
changes of materials dunng sintering wers Investiated by XAD ard tha

Rietveld mathoo. The evolution of microstructure, ve diffats
stoichiometry litanium carbides was observed by scanning eisces
MICroscopy.

CEP16 Influence of Residual Thermal Stresses on the Prop 11
of the NiAl Matrix Composites Reinforced with Ceramic Partick
Carlusz Kalinski*, Marcin Chmielewski, Katarzyna Platrzak. Inste
Etectranic Matenals Techncicgy, Warsaw. Poland

One of the maost important problems in both the fabrication =
exploitation of ceramic-metal compestas are residual thermal sir=ses
The paper presents the results of a numerical analysis (oy the B
Elements Method)of the stress state induced in tha NiAl
composites reinforced with spherical particles of a ceramic
(AI203, 2:02, TIC), inciuding examinations of the dependence of 8
stress siate on the volumetric fraction of the ceramics (20 to SOvolS
The stress state prevailing i this composite appeared 1o be compis
all the sampies, the stresses active In the ceramic ragions ;
comgpressive whareas those active in the metal matrix were tensis
the circumnferential direction and compressive in the radial direction
norease of the ceramic volumetns fraction resulted in an Increas
1he fensée stresses in the NiAl matnix and a dacreass of the compras
siresses in the ceramic particies These theoretical results were ve
experimentally By examining the properties of the NiAl-AI203. 8
Zr02 and NIA-TIC (20 and 30 vol 3 fraction of the ceramics) compas
produced Dy hat-pressing. The microstructure. porosity, slastic mod
and bending strength ¢f these composites were axamined, and
results are discussad in the paper
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CFE-1:L01  Effective Designs for High Temperature Ceramic Gas
Sensors

Prabir K. Dutta, Depanment of Chemistry, The Chio State University,
Columbus, OH. USA

Solid-state electrochemical devices composed of stadilized zirconia
electrolytes (YSZ), e, oxygen sensor is used extensively for sensing in
combustion environments, However, sensors for detecting other gases
have not been as forthcomeng, We will present our work in the area of
total NOx sensars based on YSZ and catalysis research Intha prasence
of axygen, the heterogensous catalytic reactions cccurring on the
surlace of metal-oxide electrodes and electrolytes compete with
electrochemical reactions. We find that the heterogeneous catalytic
activity of WO3, yttria-stabilized zirconla (YSZ), and i contalning 2eclite
Y (PtY) have a significant influence on the pertormance of solid-state
potentiometric gas sansors. Pt slectrodes covered with PtY and W03
are used as the reference and working electrodes because of tha
significant reactavity difference, with WO3 being targely inactiva toward
catalytic NOx equilibration. Using highly cataitic active PtY to filter
Incoming gas mixtures can effectively ramove Interferences from
2000ppm CO, 800pom propane, 10ppm NH3, as well as minimize
effects of 1~13% 02. CO2, and H20. New ways of deposition ol
electrodes as well as Increasing sensitvity to ppt levals will be presanted
In addition, we will also review our (atest results on high temperature
ceramic CO and CO2 sensors
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CF-7]L02 VOCs Detection with Potentiometric Oxygen Sems
with Modified Pt Electrode

Yoshihiko Sadsoka, Department ol Materials Science
Biotechnology. Graduate School of Science and Engineering, 8
University, Matsuyama. Japan

We proposed the usa of the moaified electrode of Pt with some == :
matenals for potentiometric oxygen sensor to detect sub-pom &
VOCs in the temperature range of 400 and 550 “C. For all sx=ae
5ens0rs, the contamination with ethanol and toluene Induced they
of the EMF. For ethanol, a larger shift of the EMF was. cbserved B
over-coating of Pt with Au (Sensor-2} and the coating with Smis
{Sensor-5) induced a decrease in the EMF rasponse The coati
SC {Sensor-3) or 8m203 (Sensor-4) Induced a larger shift of
Ininitial period and then shightly recovered, For toluena, the EMF
was clearly influgnced by the over-coating and tha EMF in tolus

in the order of Sensor-2 ~Sensor-3 > Sensoe-4 > Sensor-1 (P YSE
> Sangor-5. The coserved EMF shitts with the contamination of s
suggested a more decrzase In the oxygen activity of Au, 3
Sm203-coated elecireda than that of Pt elestrode and the cost
P glectrode with SmFe03 depressed a decrease in the oxypen -
by the sthanol contaminations. For toluene. tha coating o the
elecirode induced a more decrease in the oxygen actwity oo
site In the order of Au > SIC > Sm203 > SmFe(3.

CF-1L03 Plasmonic Based Harsh Environment Co
Chemical Sensor

Michael A Carpenter, College of Nanoscale Science and Enginess
University &t Albany, NY. USA

The developmient of novel harsh environment compatible
sensing technologies is & critical need for a variety of co isg
applications. The plasmonic properties of embedded gold nancoas
(AUNP)s in ytiria stabilized zirconia {Au-YSZ) nangcomposite fii



