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surface of aragonitic manglits dandetion-like HA structures with ciameter
3-8 um were farmed. With the prolongad HT reatment radially oriented
nanoplates and nanorods were developed, The anginal parosity of bones
was relained (~20%), while the speciic surface area was increased
from 25 to 8.5 m2lg.

CB P14 Aluminum Oxide Ceramics with Gradient Porosity
Obtained by Commercial Starch Consolidation and Conformation
A.P Mota*, M.A. Aigattl, DFQ-UNESE Campus de Guaratinguata,
Guaratingueta, SP Brazil: R.S. Fernandes. Unwversidade Federal de
Alfenas, Departamento de Ciencia e Tecnologia, Campus de Pogos
de Caldas, E. Campos, Escala de Especialistas da Aerondutics,
Guaratingueta, SP Brazil

The starch conformation and conscédation is a technique commaenly
used for abtaining porous ceramics. I this technique starch i€ used as
A banding and porous-maker element. In this process the siip s
praviously put in an impermeable mould where the geliing cocurs. The
main difference of the method adopted in Inis pager compared with the
\raditional one is that a mould with a plaster porous base was used
(consistenscy of 70 and 90) improving the water dranage by action of
gravity and the capiilarity eflect Porous aluminum oxkle ceramics wers
ootaingd from stips with 50% ol salids In velume using 8s precursors
aluminum oxide A-1000SG and commercial comstarch with a mass
roncentration varying lrom 10 to 40%. For comparison between the
present method and the commen ane slips were put i impermesble
and permeabie base maouldg. The gelling occurred at 700 Cefsius for 2
haurs and the drying at 110 Celsius. Pre-sintering was carried out at
1000 Celsius and the sintenng at 1600 Celaius vath a plateau of 1 hour
Results showed that the plaster consistency of the mould bases was
prepanderant on ceramics porosity, Porosity ard apparent density
measuremants using optical and electron-microscopy revealed varation
of 5% of porosity from the top 10 the battom of the samples,

CB P15 New Methodology in Modeling Ceramics Morphology
MA Algatt*, RP Mota, FEG-DFQ-UNESP Campus de Guaratinguetd,
Guaratinguetd, SP. Brazil; E C. Campos, E.F Lucena, Escola de
Espectalistas da Aerondutica, Guaratnguatd, SP, Braal

The impravement of ceramic synthesis and pracessing methodelogy
based on digital image processing and analysis of ceramic samples =
in is initial stage The main reason is that the modeis are based on
poary chtained data from sample’s dagital image precessing The lack
of a solid stalistical analysis and digta-imaging setup standardization
make the method less usefud that 1 should be i s2t in a sound basis,
Therefora the importance of sefting a new methadalogy in digital image
procassing for data acquisition on ceramic marphology analysis is
essantial for setting new models for customized ceramic synthesis anc
processing. Tha prasent pager shows results basad on imaging by
Scanning Electron Microscopy (SEM) of alumina caramecs obtained by
pressing and starch consolidation methods, Obsarvation of differant
sample's regions allowed a more accurale description of ceramic
morphology. Piots of resistance 1o fiexion versus porosity and e

correlation with the grain size and shapa allawed one to choose the
best medel for ragresenting ceramic's morphology. Correlation of starch
percentage with sampie’s porosity and mechamcal resistance allowad
the best experimanta! canditione for customeed ceramic's perfarmance

CBP|7 Preparation of Porous Silicon Nitride by Sacrificial
Templating

RM, Mesquita, AH.A Bressiani®, LA, Genova. Instituto de Pesquisas
Energaticas e Nucleares, IPEN - CNEN, Sao Paula, Brazil

High periormance porous struciural ceramics have baan widely stuced
Siicon nitace is an interesting material for this application because
bodies with high mecharecal strength, achieved as a result of “in situ”
2NisSOroRIC grain growm, can be cbtained. |n this siudy. SGN4 bodies
with different porosity related aspects (percentage. size distribution,
efc ) were cbtainad by changing the percentage (vol.S) and typa of
starch in the mixture as well as the sintering parameters. The porasity,
apparent density (Archimedes methad), micrastructura (SEM) and the
machanical strength (in comgrassion) of these bodies were detarminad
it was thus possible to refate the type and amount of starch with the
porasity and mechanical properiies of the bodes. The sampies prapared
using patate starch and rice shawad the lowes! and highest mechanical
strangth respectively.

CB:P78 Infiuence of Binder on Porous Ceramic Properties

Prepared by the Polymeric Sponge Method
Katarzyna Jach*, Dariusz Kalinski, Marcin Chmielewsx|, Katarzyna
Piatrzak Institute of Electronsc Matenials Technology, Wareaw, Poland
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Porous caramic matenals are usac in poth medicine and industry, Peroug
ceramics can be prapared In the form of a filter element or a th
nsulator, or may be as a composite elemant, Preforms of this type
ve application only if they meset the structural requsrements |
In arger t0 cdtain the porous ceramic material the polymeric spon;
methed was apgphed. It Is a method iInvolving the deposition of 1h
ceramic slurry anto polymeric spenge. The poiyurethane sponge o
70%. BO% and 90% ogen porasdy fabricated by the Kurela compa .,
was used. Ceramic porous materials obtained on the begs of a 14
Almatis with an avarage grain size > (5 um. AQueous suspensian was

‘peapared using two typas of binders. poly(vinyl alcahol) and dispers .

pased on methacnyic acid esters and styrene. The aim of this sl
was 10 explan the relationship between ths composition of the weigh
slips, the conditians of sintaring and obtained porous ceramics structuma
In 1his pager the resuits of studiae on theclogicat properties of ceramig
slurries and strength tests of ceramic materials ar presented

C&.P10 Mechanical Properties of Si3N4 - SiC composl
Sintered by the HPHT Method

P Kiimczyk, The Institute of Advanced Manulacturing Technolog:
Cracow, Potand

In racent years, thare has been considerable interast in the mechanical
properties of ceramic nanicompositas, Nanopowders could theoretica T
be easier to densify m comparison with corventional, miCrostruchres
povders. On the other hand, M practics, some comman problems
densification of nanopawders are known, The large speaific su
area of nanograing causes a tendancy to avsorb a nigh amoul
different gases and impurties. These impurities often contribute to the
crackng of sintered nanomateniais Another difficulty in the consclidatio
of particulata nancstructured materials is ensuring complete compa
while retaining the nanocrystalling siructize. in the present worl
typas. micro-, submicro-, and nanostructurad SBNA-SIC cornpa
have been obtained by High Pressure - High Temperature (Hi
sintering. Dansity, Young modulus, hardness and fracture toughnes
have been measured. A strong influsnce of Initial powder size o
machanical properties of SANE-SIC compositas can te observed.
sinterad materials obtaned from submicron powders ara Characles
by betier mechamcal properties than those obtained from micro-
Submicro-Si3N4-SiC composites have better hard
and fracture toughness than comparable commercial ceramics

C8:F20 Phosphate Bonded Alumina: Eﬂectotmahlnm( PO
Polymorph Phase Transformation on Mechanical P
Pankaj umar®, A.N. Tiwari, Parag Bhargava, Depanm .
Metallurgical Engineering and Materials Science, Indian Institut 8
Tachnoiogy Bombay, Powai. Mumbai, India

Alumina and alumina matrix composites typically require sintearin
temperatures In excess of 1550 'C. The prasant sludy was mo ,,>-
fram the possidie process flexibidity and ensrgy saving owing 10
raduced sintaring lemperature with usz of phaspnata bonding of alu
Aluminum phosphates have been known fer their good bonding 2
as |lustrased from thelr use n refractones, in provding axidation
coatings on carbon-carbon compesies. and bio-ceramics efo. Wi
phosphata banded alumina 5 unique in the ways mentionad above, |
limitations include the presence af parosily In pressure less sintss
samgies ieading to lowered strength and phass instability
appraxmately 1200 "C.This paper describe the ditferant proces
routes, effect of APO4 bindar cancentration and its polymorphsg
hardness (Hv), Young's modulus (E), Transvarse ruplure strenglh
and Comprassive strength () of PBA. In this study, ultra fine Aj
|particle size =05 um) was reacted with HIPO4, mixed with tabs
alumina (particie size =5 um, o-A203), compacied al pressure
range of 96 - 288 MPs and heat treated at differant tamperaluses inj
range of 500 - 1280 “C 1o yield phesphate bended alumina, Sampiess
FBA with different porasity and AIPO4 polymorph bonding phi
obtained through heat traatment al different temperatures w
characterized for ther mechanical proparties. The mechanical propsm
exhitiited by the sintered PBA were found 1o be in tha range of Hy=3
480 kgimm2, E = 134-140 GPa, § = 72-112 MPa and 0 = 220-33
MPa at the optimized procassing condibans.

CB.#22 Reactive Milling and Mechanical Alloying in Ele
ceramics

C. Gomez-Yanez*, |.A, Velasco-Davalos, CA. Peralm-Zenteno.
Ciuz-Aivera. Department of Matallurgy and Materials Enginesris
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The main acvantages ¢f reactive milling and mechanical aloys




