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- sinfering) in ined gas media and sealed conlainers Such processing
complhcates indusirial application. As altemate way for fabncation of
the matrices for -89 isolation technology via SHS (self-sustaining
nigh-temperature synthesis) is suggested. The farmation of the phases
during SHS proceeds for a very shor ime, decreasing he lose of
alemenis due to evaporation. Other ways 10 redics reigase of To are
achisved by miraduction of Te Into initial baich not as Te207 but =
sorbed form with T2 or a3 TeO2 with @ higher melting point and kawer
tendency for vaporzalion

CB-11.5/L05 Development of Science Intensive Production
Based on nt Scientific Discoveries
AG Marznanay, ISMAN, Chemogolovia, Moscow regien, Russia

The idea of praclical realization of the scientific dscavery of solid fame
combustion is discussed. It is well knosn that Ihe important discovenes
(such as laser emyssion, low-termporature plasma. etc.) find their practical
application in everyday life and bacome essanfial In engingsrning, nousiry
and economy. Any production bassec on the scientiic investigation is
callad science intansive production. Their proper organizsation and
application require a very deep knowiecge of the scientific or
technological backgrounds as well as thoraugh analysig of the markal
and tachnological conditions. The author regards the organization of
large-scale centers (scientific facilties; as a strategic solution of tha
preblem In these cantars basides the Investgation of new tachnologes,
cauipment, materials, and their appiicaton in diftarant areas. such
|mportant staps as practcal approvation of the obtainsd achevemants,
staff training. and market analysis would be studied Craanization af
such conters i considered for reaization of the phenomeanan of solid
fiame which sppeared lo be a scientfic background of the promising
method of Seli-progagating High-temperature Synthesis.

(£B.11.50L06 Past and Current Accomplishments in Production
of Ceramic Powders and Structures by Self-Propagating High-
Temperature Synthesis Method

Jan A, Puszynski'*, Alan Dagraw?, 'South Dakota Scheal ol Mines and
Technalogy, Rapid City, ST, USA. “Advanced Malenal Technologtes;
inG., Marristown, TN, USA

A comprehensive review of both past and currant warid-wide
accomplishmants in the area of combustion synthess, with spacial

on the production of oxide and NONCKITE CrAMIC pOWOErs,
will be presented. This review will focis on scale-up and production
initiatives undertaken by International companies and institutions
Asignificant part of this presentation will be dedicated 1o manufaciunng
of dense and poraus struclures invoiving combination of sei-procagaling
high-temperature technigue with other processing melhods, Finally,
new Initiatives and chalienges associated with this novel synthesis
technique will be discussed

CA-115L07 Porous SHS - Ceramics A
Yo M. Maksimov'*, A | Kirdyashkin®, V.K. Baev', AN, Guschin

IDepartment for Structural Macrokinetics of Tomsk Scientific Centee S8
RAS. Tornsk, Russia: £Khastianowich institute of Theoretical and Appis -
Meghanics. Novosibrsie Aussia N

Based on complex Investigations, (nterrelation Detween the struciuss
formation of porous csramics and thermal canditions of SHS wave was
revealed, Expermental - industrial works testing various functicoality @
proguced porous products have been carmied ol Matafoceramic liss
such as A1.0, S0, Ti. Si. Cto filtrate lqusd and gases were obtained b
SHS Based on intermetallic systems, lunciional burners converting
anargy from gas during into radiant heat enecgy have bean C2velo %
A present. the radiant burnees with a capacly of 2000 KW are used I
qas bofler ooms and aliow saving up 1o 10% of gas. Porous SHE
oroducts from metal axide compasies have shown high affectivity &
using them as block catalysts to convert chamical natual gas g
synthasis - gas wih 8 conversion level of 95%.

Poster Presentation

£8.11F02 Utilization of NbC Nanoparticies Obtained by Reactive
Milling in the Production of Alumina Niobium Carb i
Nanccomposites )
v Trombirs *. A HA Bressiani. Instiuto de Pesquisas Energeticas

Nucleares, Sao Paulo, SP. Brazd, EM.J A, Paflone, USP. Faculdads &
Zootacnia & Engennaria de Alimentos. Plrassununga, SP Brasi &
Yomasi, UFSCAR- DEMa Sao Carlos. SR Brazil !

The graatinterest lor nancstructured materials is Gue to the mmprove o
an the mecharycal propertes of final products, The same onas p
a significant increase on the propertes as hardness, wear and. in
cases. strangth and loughness, when compared o monohithic ce:
These improvemenis atiracted attention of ceramic culling iIndusE
hecauss better cutting tosis can [2ad to an increass n procuction. |
this work reactive high-energy milling, which can Isad to sell-sustai n
reactions (SHS), was used for synthesis ol NBC nanoparticles: T
reaction products ware desagglomerated and mixed wih commsre
uitra-dire alumina povader, producing alumina matrix NBNOCOMPOSHES
with 5vol% of nancmatric NbC. These nanocompaosiies e
characterized physical. microstructural and mechanically Results Show
that |s possie to obiain nanacomposites, with bigh densities and g
values. of nardness, from 1he powders obtained by reactive milling.

Focused Session CB-12
LAYERED AND FUNCTIONALLY GRADED MATERIALS

Oral Presentations

Session CB-12.1

Layered and Graded Materials, Composites and
Hybrids

C8-12.1L01 The Potential of Spark Plasma Sintering {SPS)
Method for the Fabrication on an Industrial Scale of Functionally
Graded Materlals (FGMs)

M. Tokita, NJS Co.. Lid., Yokohama, Japan

The Spark Plasma Sintering (SPS) Method  a soiic compressve and
pulsed electic ourrent energizing sintering tachnique. that has iately
drawn considerableattention as one of the newest rapid sinterng method
with excellent energy density contrgl and capabie of progucing
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homoganeous: Functicnally Graded Matedals (FGMs}, rano-Strucius
sindered compacts, thermoeiactnc materials ano Bio-materials, in s
timee. Today In Japan, & number of SPSed praducts for differant ind
nave already been raalizad, Although the SPS technology st invokes
an unciear fundamental machanism portion, the cost reducts
tachnology are curently making progress. Theratora, the SPS 5 na
maving lfam acadermia and/or R&D proto-type product level 10 praches
industry use product stage especially in the fieid ot mald & die Induss
cutling toals ndustry, elactionics maustry and autormobile industry 2
on. A commercial scale production peacess utlizing SPS Method fs
been developed by appiying an Advancad SPS machine eys '.
precessing technigues and powder technalogy based on the
system concept. For the ingustrighzation practically, It is essential
study on the technoiogy integration. This is of great Interesi 1o 1
powder and powder mataliurgy Incustry far both the new prods
developments and manulacturing appiications The ability of &
advanced SPS prosess to apply awide varniety of materials in app

vatying from siruciural malsrials 10 functional matarials provi
versatility, high productivity-and reproducioility with encrmous pote
for cost eflectiveness and widesaread use in a paactical industrial prod



