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derslancing of its chemistry, In this 2tudy, alpha-beta
thvarying emeurds of SIC addition were designed and gas
4 under 100 bar nirogen pressure. Following standard

Long-term Rellability of Structural Ceramics for High
sture Applications

off WieBarhorn, National Institute of Standards and Technalogy,
o MO, USA

iction of litatime of structural ceramics 15 often assumed to
a modsi based on damage and crack growth Pre-existing

e damage, usually in the form of & crack, & assumed to pre-
the ceramic, The time-to-faiure s estimated as the bme for the
1o grow from the initial to the final critical size for fallure, All that is
d 16 sstimate the time to failure is o charactenze the crack
andthe intial crack size distribution in the ceramic. Unfertunately,
aside from crack grawth eften cantrct the lifetime of caramic
espanially at high temparatures. I! the struciural ceramic is
-2 & temperature at which oreep can ocouw, ketime dapands
generation of cracks by the creep procass, rather than growth
cracks are formed. Similar problems ensue If the cerames 5 in
teactive envircnment, so that pifs are generated ty chemical
cfoss-section is lest as a consequence of chemical attack. In

propese @ methodolagy for litetime prediclion in the case of failure
A% by Creap-rupture where oavity nucleation is the controlling factor for

3 5L10 Reflability of Ceramics by Virtual Design and Testing
A Kroblauch®', P Spies', M. Salten', G.A, Schneider®, 'Robert Basch
. GmbH, Corp. Research, Reseaich Materials, Stuttgart. Germany,
Tachiical University Hamburg-Harburg, Advarced Cecamics Group,

. Cetemice offer a varlety of properties that maka them very atlractive -
- sometimes even essantial - for cartain applicaticns in automotive, e.g.
" pleslecinicity. electrical canductivity, robusiness In harsh envirenment.
5 However, insufficient refbility makes users skeptical and nhibits quite
‘ofter a boad and successful market entry. To successhilly overcams
" this wealoess, reliabiity issues have Lo be lackled serously from the
~ vary begnning of the development process. To do so, different aspacts

have 10.be taken into account and will be presented in this paper
* “oenetiutiva modeling of functional materials, - Finde element analyses
~ algomponents lunction and (thermo)mechanical stressing, - Reliabiity
- and Wetime assessment in terms of fadure probability, - Optimization
and design rules for jayout, - Matenals characlerization. The hofistic
apprazch will be demonstrated for a stnuctural ceramic companent and
faf functional components in extracts

M ?'s 3 8012 Non Destructive Testing of Modern Ceramics
- M. Meisl, Fraunhofar Institute for Non Oestructive Testing. Saarbruecken,
. Gemany

mathads &e applied to assure important attributas of the product. in
production process in most cases anly cptical metheds as dye penetrant
lesting or acoustical signal aralysis ame used due to cost efiectiveness.
Many other non destructive methods can be applied during tha
devalopment process of new products or for statistical guality conirol,
This paper glves an overview of non-destruclive methods [or
cheracterization al structural ceramics. It presents the application and
Imitation of accustical methods as high frequency ultrasonics, cptical
methods as dye penetrant, tharmagraphical and radicgraphical
Inspection. It shows the capability of three dimensional computed
lomography for fast volumetric inspection, revérse engineering and
rapid pretotyping as wal ag atomic force micrascopy in combinatien
with ultrasanit: axcitation le characterize ceramics with submicran
resaluton

k Forquality control of structural ceramics destructive and noa destructive
|
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paper, we discuss these high-temperature mechanisms of lallure
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(-1, P02 Strengthening of ZrO, Ceramics due to Nano-
crystallization

Koji Merita®*, Keljiro Hiraga, Byung-Nam Kim, Hadeniro Yesheda, National
Institute for Materals Science, Tsukuba, Ibharaks, Japan

Reducng grain size 10 the ranocrystaling range of <100nm is one of
tha promising ways for improving the mechanical properties of caramics
Using high-energy ball-milling and spark-plasma-sintering (SP3)
techniquas, we can fabricate ZrO2-basad ceramics wilh grain sges of
d = 90-350 nm. In thig study, we will examine the sffect af nano-
crystallization on the mechanical prapeies aof ZrO2 ceramics: The
fracture strength o of the Zr02-based cerarmics lands to increase with
decreasing grain size. As compared with the dats tor submicromester-
sized matanal with d = 350 nm, nanacrystaling ZrO2 ceramas with
d~80 nm can improve o of the Zr02-based ceramics ty a factor of 2.0+
2.5 The maamum 2lrength reached — 2400 MPa, is classed as the
highast for ovide ceramic materials. This can be associated o a decrease
In e faw size due to nann-crystatization and resdual stesses nducad
by the SPS pracess.

Materials Processing

1-2: P0G Sintering of Dense Silicon Nitride Ceramics at Low
Temperature
J.C. Bressiani* and LA Genava, IPEN, Sao Paulo, Brazil

An alternative meihodology for heghly dense silicon nitride caramics
sintered al g relatively low temperature 13 propassed Silicon nitride
ceramacs with diffarent sintering acditives {amount and compesition)
were sinterad In a high-tamgperature dilatometer up 10 1750 °C With
thase resulls, the temperature related to the maximum densification
rate to each composition was established and apolied as a new dwell
sintering lemperature. The new sintermg profile aliows (o cotain ceramic
bodias highly dense [=95% of the thearetica® density) at tamperatunzs
significantly lower than the usually agplied (—250 °C lower) Badies
were characterized for ther microstruciure, apparent denaty, and fracture
toughnass, Tha results indicate possible applications for the cbtained
ceramic; In additian the appied methedology should be explored wilh
ather ceramic systems

J-2: P11 Sintering of Silicon Carbide Ceramics with Additives
Based on (Y,0,-Al,0,-Si0,) System

J Marehi*, J.C. Bressiani. A H.A, Brasslat, Instiluto de Pasquisas
Energélicas e Nucleares. Sao Paulo, SP Brasil

Silicon carbide is one of ihe most imgortant structural ceramics maienats,
which can be applied In abrasives, refractorias. adtomolive enging
companants, cutling tools and many othar applications. Sintaring ¢!
sihoon carbide can occurs in the presence of oxde additves, which
forms & liqusd phase at sinterng tamperatures |In this waork, liquid phass
sintering of silican carbide based ceramics was Invastigaled using
different compasdions based on (Y203-M203-5802) system 10 mal %
of agditives (in several compositant amang them} were mixed with
silican carbide, dred and cold isostatically peassed Samples were
sintaring in 2 graphite reststance fumace at 1850 “C/ 1 h. Final dansity
and weight lass during sintenng were estimated. Secandary ciysialling
phases were datermined through x-ray diffraction, Migrostnuctures of
sinterad matenals were obsanved by scanning and transmession aleciron
microscopy. Ciatomelnc experiments were uzeful to understand the
liquici sintering pracess of sihcan carbide. which & depeandant on
crystalling secondary transiant ghases that are tormed and/or dissoived
at difterent temparatures. The secondary phases identifizd during
sintering change with composition, and have a significant influance on
density and microstructure of sintered matenals.




