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Abstract

Two processing routes for the composite system
ALOYSIC (SiC content ranging from 2-5 to 25
vol%;) in water have been developed, using SiC pow-
der with a chemically modified surface. For each
system, slurry properties were optimised by measur-
ing adsorption isotherms and rheological behaviour.
Slurries with high solid loadings (47 vol%;) and
homogeneous SiC distribution could be realised.
Green bodies of high densities (up to 62% of theory)
for various SiC contents were prepared by slip
casting into a porous mould and drying in air. Pres-
sureless sintering was conducted under different
atmospheres (N, or Ar) and temperatures (1690 to
1950°C). Sintering conditions to obtain high densi-
ties strongly depend on the SiC content and on the
processing route of the composite. Best results for
one processing route were obtained for 10 and 15
vol% SiC samples, each reaching densities of 97-5%
of theory when sintered for 1 h in N, at 1880°C.
A sample prepared by the other developed system,
containing 5 vol% of SiC could be densified up to
98-2% of theory when sintered for 1 h in N, at
1800°C. © 1996 Elsevier Science Limited.

Zwei Prozeftechniken zur Herstellung von ALOy
SiC Kompositen iiber wdprige Schlicker wurden unter
Verwendung von oberflichenmodifiziertem SiC
entwickelt (der SiC Anteil lag dabei zwischen 2-5
und 25 vols). Die Schiickerparameter fiir jedes
System wurden durch die Bestimmung von Adsorp-
tionsisothermen und die Untersuchung der rheolo-
gischen Eigenschaften optimiert, wodurch hohe
Feststoffgehalte (47 vol%) und eine homogene SiC
Verteilung resultierten. Schlickerguf in eine porise
Form und anschlieffendes Trocknen an Luft ergab
Probekiorper mit hohen Griindichten (bis zu 62%
des theoretischen Wertes). Sintern erfolgte drucklos
in verschiedenen Atmosphdren (N, oder Ar) zwis-
chen 1690 und 1950°C. Die ermittelten Sinter-
dichten variierten stark mit dem SiC Gehalt und
waren von der verwendeten ProzefStechnik abhdingig.
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Eine Probe mit 5 vol% SiC, welche nach der ersten
Technik hergestellt wurde, erreichte eine Dichte
von 98-2%; der Theorie (1800°C, N,, 1 h), wihrend
Probekdrper mit 10 oder 15 vol% Sic, hergestellt
nach der zweiten Verarbeitungstechnik, auf jeweils
97-5% relativer Dichte gesintert werden konnten
(1880°C, sonst gleiche Sinterbedingungen).

Introduction

The interest in the Al,O4/SiC system has grown
rapidly within the last few years. SiC as a second
phase can be incorporated into an Al,O; matrix
either as whisker,'* platelet® or particle.*'* As an
alternative to these techniques, Al,O, and SiC
composite materials have been produced from
mixtures of aluminosilicates and carbon as precur-
sor materials."* In most cases, mechanical proper-
ties were found to be improved by the second
phase compared to the pure matrix material lead-
ing to different proposals for the strengthening
mechanism. Outstanding values of the fracture
strength were reported for a particulate (5 vol%
SiC/AlLO,) reinforced ‘nano’-composite (1520 MPa
compared to 350 MPa for the pure Al,05). To
obtain good homogenisation, the powders in these
particle/particle systems were mixed in organic
media (e.g. EtOH, ball milling) and were then hot
pressed under N,.%'® Investigation of several
organic dispersants revealed large differences in
their ability to stabilise the powder slurries.”” By
choosing an unsuitable medium (e.g. hexane)
agglomerates form, which severely inhibit densifi-
cation in the sintering process, as confirmed by
theory.”” It is shown,'? that by pressureless sinter-
ing high densities (up to 99% for a composite con-
taining 5 vol% SiC) can be reached by using the
best of all investigated organic dispersants
(MeOH). Sintering temperatures for a composite
material were generally found to be higher than
for pure ALO;. It is known,'® that second-phase
particles can inhibit grain growth of a matrix,
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which according to classical sintering theory'’'®

should lead to an enhancement of densification. In
the case of the AL O4/SiC system it appears how-
ever, that retardation of densification is so domi-
nant over the inhibition of grain growth, that an
overall reduction in the densification rate results.
This behaviour i1s not fully understood at the
moment. The intention of the present work is to
examine ways for powder processing and homogeni-
sation by using aqueous media and carefully adjust-
ing and controlling the slurry properties. It is
shown, that it becomes possible to produce
AlLLO,/SiC composites without the need for hot
pressing. This opens up the opportunity for an
economic manufacturing of this material.

Experimental Procedures

The zeta-potential of both components (SiC: H. C.
Starck, UF 45, 200 nm; Al,O;: Sumitomo, AKP
53, 200 nm) can be rendered nearly identical
by chemically modifying the SiC surface using
functional silanes (e.g. aminoethyl-aminopropyl-
trimethoxy-silane).!” Details for preparation can
be found elsewhere.? It is now possible to stabilise
the two components of the composite in the same
way, using a short (MW = 1000) polyacrylic acid
(PAA) in water.?'2 Adsorption isotherms of PAA
were determined, using suspensions with 20 or 10
vol% solid loadings (Al,O;, SiC-mod, respec-
tively). Each sample was prepared in exactly the
same way by first adding a known amount of
PAA into an aqueous solution which is stirred
magnetically. By using NaOH as a base, the acidic
solution was then adjusted to the desired pH value
(between 7-2 and 9-6). Afterwards the powder
was added slowly (79-4 g of AlL,O; or 321 g of
SiC-mod, total volume of each sample = 100 ml)
and the pH value was constantly monitored and
controlled within = 0-1 pH units. For a necessary
correction in the acidic direction hydrochloric acid
(HCl) was used. When all of the powder was
added to the water/PAA solution, the suspension
was stirred magnetically and the pH value con-
trolled until no further change could be detected
(up to 2 h stirring was necessary). Each sample
was then left on a mechanical shaker for 24 h to
ensure equilibrium of the interaction between the
polymer and the powder surface. Control of the
pH value after this treatment showed that in some
samples the pH value still shifted up to 0-2 pH
units (towards a more basic value for Al,O; and
towards a more acidic value for SiC-mod). For
analysis, the pH-values after 24 h of shaking have
been used for classification of the data points in
the adsorption isotherms. For a given pH (e.g. 82

in the Al,O, adsorption isotherm) not all the sam-
ples are necessarily exactly at this point, but as
close as possible (£ 0-1 pH units). The suspensions
were then centrifuged, the PAA-containing super-
natant adjusted to pH 12 (using 1 N NaOH) and
titrated with 0-5 N HCIl. Comparison with a cali-
bration line (measured earlier) gives the amount of
PAA left in the water and consequently the PAA
adsorbed on the powder surface. For calibration,
known amounts of PAA in aqueous solutions
were titrated with 0-5 N HCI, beginning at pH 12
(adjusted with IN NaOH) and ending at pH
1-5. The first derivative of the titration curve
shows two peaks and their distance is linearly
related to the amount of PAA in the slurry.?

Several suspensions at different pH values were
prepared for each component separately in order to
determine the rheological behaviour as a function
of the pH value. As above, the samples were pre-
pared by adding Al,O, or SiC-mod into an aque-
ous solution with the desired pH value and
containing the appropriate amount of PAA to
cover the whole powder surface. These values are
pH-dependent and are taken from the adsorption
isotherms. The solid loading of each of these sam-
ples was 50 or 15 vol% (Al,0,, SiC-mod, respec-
tively, with a volume of 40 ml per sample). The
pH value was controlled during and after the
addition of the powder in the same way as above
(£ 0-1 pH units from the adjusted pH value). The
suspensions were stirred for 2 h, when no more pH
change could be detected and were then examined
in a cylinder rheometer (Physica Rheolab MC 20).
The viscosity at a given shear rate was taken from
the measured rheological curves and depicted in a
diagram, using the pH value as x- and the viscos-
ity as y-axis; thus, in each of the diagrams (one
for Al,O,, one for SiC-mod) one data-point repre-
sents one suspension.

In another process, a small nonionic organic
molecule (SOM) was used as a dispersing agent.
The amount of SOM needed was optimised by
measuring the viscosity as a function of concen-
tration of the SOM for each component sepa-
rately. The suspensions for these examinations
had solid loadings of 40 and 20 vol% for SiC-mod
and AL O,, respectively (using 30 g powder each).
For this system, control of the pH value was not
as strictly necessary as above. The only require-
ment is staying in the acidic region around pH
5. To prepare the samples, aqueous slurries con-
taining the SOM and some drops of acetic acid
(HAc) were stirred magnetically and the powder
added slowly. To improve dispersion, the samples
were frequently ultrasonicated for 1 min, then
stirred again. The pH value was always con-
trolled, adding HAc when necessary. As above,
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rheological data of each suspension were mea-
sured and viscosity at a given shear rate deter-
mined, which was found to be dependent on the
amount of SOM used for stabilisation.

The PAA-stabilised slurries for various SiC con-
tents were prepared, using the above determined
optimised parameters of pH value and PAA con-
tent. Again, the pH value was controlled exactly,
this time using n-butylamine and acetic acid to
avoid the presence of chloride and alkali in the
samples and only small deviations from the ideal
pH value were allowed ( 0-1 pH-units). Homogeni-
sation was conducted for 2 h in a roller mill, caus-
ing a small shift in the pH value (up to 0-1 pH
units towards a higher pH value). SOM-stabilised
slurries were prepared at pH 5, using the opti-
mum amount of SOM determined earlier. Slurries
were homogenised in a vibratory mill for several
hours (preferably for 4 h). The pH values are
shifted considerably (up to 1-3 pH units towards
a more basic region) by milling, but this change
does not affect the slurry properties. For both
slurry systems, dispersion of the particles after
milling was measured by a ultrafine particle anal-
yser (UPA 150, Microtrack).

Green bodies with varying SiC/Al,O; ratios
were prepared with both techniques by slip casting
in a porous gypsum mould. Green densities were
measured in mercury. Sintering was conducted
under flowing Ar or N, in a graphite furnace.
Weight loss and densities of the sintered ceramic
were determined (Archimedes’ method). By evacu-
ating the sample, pouring water over it, weighing
under water and in air, open porosity is measured
as well. Optical microscopy of a polished cross-
section was used to examine the distribution of
SiC in ALO;.

Results and Discussion

Chemical modification of the SiC surface shifts
the isoelectric point (IEP) from pH 3 to 9-5"
(compared to 9-0 of the Al,O5) (Fig. 1).

The adsorption isotherms for the modified SiC
(Fig. 3) and the Al,O, (Fig. 2) indicate the chang-
ing conformation of the PAA molecule with vary-
ing pH value. At low pH, the functional acidic
groups of the PAA are not fully dissociated, thus
the PAA is set in a coiled conformation. With
increasing pH, dissociation increases, leading to
repulsive negative forces, uncoiling the PAA
chain. As a consequence, at low pH more PAA 1is
needed to cover the powder surface than at higher
pH, which is clearly visible in the adsorption
isotherms (Figs 2, 3; wt% refers to the total
amount of powder). To get a better understanding
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Fig. 3. Adsorption isotherm of SiC-mod.

of the interaction between powder and polymer,
one also has to consider the pH-dependent surface
charge of the powder (Fig. 1). Below the IEP,
each powder is positively charged, thus allowing
a strong attraction to the negatively charged PAA.
Above the IEP, the force of attraction changes
(both powder and PAA are negatively charged
now), but still PAA can be found on the powder
surface.?!?
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The diagonal drawn in the adsorption isotherms
is a hypothetical line, marking the points where
the amount of added PAA equals the amount of
PAA on the surface of the powder. When adding
a large surplus of PAA into a slurry of Al,O, or
SiC-mod, the amount of PAA adsorbed on the
powder surface was found to be nearly constant
(Figs 2, 3; points located as far away from the
diagonal as possible). One could now expect that
this amount is sufficient to cover the powder sur-
face and optimally stabilise the slurry. To empha-
sise this idea, some extrapolated horizontal lines
have been drawn into the diagrams on the basis of
the data points determined for a surplus of added
PAA. The experiments show, though, that when
adding less PAA to the solution, the data points
do not follow the extrapolated horizontal lines but
decrease to lower values. For clarity, a look at
Fig. 2 reveals the experimental facts. At a given
pH of 89, approximately 0-4 wt% of PAA can be
found on the powder surface when adding = |
wt% PAA into the solution, thus 0-6 wt% PAA is
left in the liquid and not adsorbed. When decreas-
ing the amount of added PAA (0-5 wt%), only
about 0-3 wt% PAA is located on the powder sur-
face. Further decrease of the PAA content leads
to even less PAA on the powder, which results in
solidification of the slurry as stabilisation cannot
be realised any more. These solidifications could
be found for all the data points close to the diago-
nal when shaking the sample slurries for 24 h. The
difficulty is now to find the optimum amount
of PAA needed for stabilisation. As has been
explained, the values determined from the inter-
section of the extrapolated horizontal lines with
the diagonal at a given pH are not sufficient for
complete coverage of the powder surface because
they are only valid for a large surplus of PAA. On
the other hand, these hypothetical values charac-
terise the adsorption saturation for a specific pow-
der at a given pH and are as such reproducible
and important data. As a consequence, when
working with these hypothetical values to stabilise
PAA slurries, a surplus of 20% (based on experi-
mental experience) has to be added to avoid solidifi-
cation. The data points of pH 89 in Fig. 2 can
once again provide a good example: the adsorp-
tion saturation is located close to 0-4 wt% (extrap-
olated value). When providing only this amount
of PAA in the slurry, soldification would result,
as has been found experimentally. Increasing the
total amount of PAA to about 0-5 wt% leads to a
stable slurry. As can be seen in Fig. 2 only about
0-3 wt% of PAA is expected to be located on the
powder surface, an amount which lies below the
adsorption saturation, but is still high enough to
ensure a stable slurry. It is interesting to note

that, even when using two or three times more
PAA than necessary for stabilisation, the rheologi-
cal slurry properties should not be affected, as the
PAA used has only a molecular weight of
1000.2],22

The rheological examination of the pure Al,O,
slurries (50 vol% solid loading) showed a minimum
viscosity at pH 9 (equals the IEP of Al,O,, see
Fig. 1) regardiess of the applied shear rate (Fig. 4,
each data point is one suspension) whereas the
SiC-mod slurries did not show any minimum (Fig.
5). Instead, the viscosity decreases steadily with
increasing pH. The pure SiC-mod slurries showed
a strong increase in viscosity with rising solid
loading, only allowing 15 vol% of solid content.

From the adsorption isotherms and the rheolog-
ical data the optimal parameters for slurry prepa-
ration were determined to be pH 9-2 and 0-5 wt%
of PAA for both components. Composite slurries
with 5, 15 and 25 vol% SiC/ALO; could be
realised (44, 40, 35 vol% solid loading, respec-
tively). The reason for a decreasing solid loading
with increasing SiC content is a specific interac-
tion of the SiC-mod with the PAA, which causes
an increase in viscosity and a strong pseudoplastic
behaviour of the slurry. As the slurry has to meet
the requirements of slip casting, a minimum of
35 vol% of solid loading has to be realised, thus
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Fig. 4. Viscosity as a function of the pH value for a PAA
slurry of Al,O; (50 vol% solid loading).
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Fig. 5. Viscosity as a function of the pH value for a PAA
slurry of SiC-mod (15 vol% solid loading).
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limiting the system to 25 vol% SiC only. Higher
SiC contents would require slurries with lower solid
loadings than 35 vol% and thus are not interesting
for this application (Figs 6, 7). The green densities
were found to decrease with increasing SiC con-
tent (see Fig. 11). Pressureless sintering in N, at
1800°C yielded samples of 98-2, 90-8 and 76-8%
theoretical density for 5, 15 and 25 vol% SiC/
Al O,, respectively. Optical microscopy revealed
large agglomerates of SiC in the sample (up to
5 pm) as well as large areas (up to 20 um) with no
SiC at all (Fig. 21). It was thus necessary to develop
a new way to stabilise the aqueous slurry to ensure
homogeneous distribution of both components.

A small organic molecule (SOM) at pH 5 was
found to give excellent results for slurry prepara-
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Fig. 6. Viscosity as a function of solid loading and SiC con-
tent of PAA slurries stabilised at pH 0-2. Increasing the
SiC content causes strong rise in viscosity.
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Fig. 7. Shear stress as a function of SiC content and solid
loading of a PAA slurry at pH 9-2.

tion. Examination of rheological behaviour as a
function of the pH value for several 40 vol% pure
SiC-mod slurries revealed a minimum of viscosity
at 2:5 wt% SOM (referring to the total amount of
powder, Fig. 8). The same amount of SOM was
found to optimally stabilise pure Al,O,; suspen-
sions. The solid loading of composite slurries
could easily be increased to 47 vol% regardless of
the SiC content (Fig. 10) and the resulting slurries
did not show the pseudoplastic properties of
comparable PAA slurries (Fig. 9). Green densities
were improved, too, compared to the PAA slurries
(62, 61, 60% for 5, 15, 25 vol% SiC, respectively
see Fig. 11). In a vibratory mill, the viscosity of
the composite slurries decreased for the first 4 h
and did not change any further afterwards (Fig.
12). The measured size of the particles in the slurry
did not change during this milling procedure
(Fig. 13), indicating that the rheological change
observed is only due to a homogenisation effect.

Viscosity [mPas])

800 -
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400 t } ; ———t—
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Fig. 8. Viscosity at 52 s™' as a function of the SOM concen-
tration for a SiC-mod slurry with 40 vol% solid loading (wt%
referring to the total amount of powder).
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Fig. 9. Comparison between two slurries with 25 vol%
SiC/Al,O;,. The pseudoplastic behaviour of the PAA slurry is
visible.
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Fig. 10. Maximum possible solid loadings of composite
slurries as a function of SiC content.
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Fig. 11. Green densities of composite samples as a function of
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Fig. 12. Shear stress as a function of milling time in a vibra-

tory mill for a SOM slurry with 5 vol% SiC and 47 vol%

solid loading. Milling longer than 4 h does not further change
rheology.

Increasing the SiC content in the slurry led to a
higher viscosity (Fig. 14), though the solid loading
did not have to be decreased as for PAA slurries
with comparable SiC contents (Fig. 7). It is thus
possible to make composite slurries of any desired
composition with 47% solid loading. All composite
slurries were milled for 4 h to ensure homogeneity
and discs of 5-5 cm diameter were prepared by slip
casting.

Sintering of samples prepared from SOM slur-
ries was conducted under N, or Ar at various
temperatures (with different SiC contents: 0, 25,
5, 10, 15, 25 vol% SiC). A sintering map can be

250 +
200 +
150 +
100 +
50 +
0 T f . t . t -
0 5 10 15 20
Milling time

{nm]

Median particle - diameter

Fig. 13. Particle size distribution in SOM slurries (47 vol%
solid loading) as a function of milling time.
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Fig. 14. Shear stress as a function of SiC content for SOM
slurries, each containing 47 vol% of solid loading. All slurries
are homogenised 4 h in a vibratory mill.
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Fig. 15. Relative densities as a function of SiC content and
sintering atmosphere at 1767°C. Samples were prepared from
a SOM slurry.

drawn from these results. For each composite the
density when sintered in N, was different, com-
pared to sintering in Ar (for 1767°C see Fig. 15).
It is interesting to note that the difference between
relative densities increases with increasing SiC
content and that for this temperature (1767°C), all
the relative densities were higher in N, than in Ar.
Increasing the temperature when sintering in Ar
does not change the relative densities considerably
(Fig. 16), thus it shows that densification is limited
to below 95% of theory and is even lower for
high SiC contents (only around 60% of theory
for 25 vol% SiC). Extensive studies of sintering
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Fig. 16. Relative densities as a function of temperature when
sintering in Ar. Samples were prepared from a SOM slurry.
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Fig. 17. Densities after sintering in N, for 1 h as a function of

temperature and SiC content. Samples were prepared from

a SOM slurry. For clarity, data points are only shown for 10
and 15 vol% SiC samples.

conducted under flowing N, show surprising
results (Fig. 17). While the relative densities of
pure Al,O; and samples containing 5 vol% of SiC
do not change considerably with temperature and
are generally low (values around 94 and 93% of
theory), samples containing 2-5 vol% SiC show a
strong decrease in relative densities when exceed-
ing temperatures of about 1840°C. High densities
can be obtained for 10 and 15 vol% SiC content,
reaching peak values of 97-5% of theory when sin-
tered at 1880°C for 1 h in N,. Samples with 25
vol% SiC never yielded densities better than 80%
(Fig. 15). When sintering at very high tempera-
tures (1950°C), all the samples showed visible
deformation effects on the surface, indicating the
existence of evaporating components. The thermo-
dynamics of the SiC/Al,O, composite system?*?
has to be considered when trying to conduct
sintering at high temperatures without pressure

Weight
loss [%)])

Vol% SiC

Fig. 18. Weight loss when sintering in N, as a function of SiC
content and temperature. Samples were prepared from a
SOM slurry.
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Fig. 19. Weight loss as a function of SiC content for different
sintering atmospheres. Samples were prepared from a SOM
slurry.

(when hot pressing, these problems are suppressed).
The predominant gaseous species that can form
are SiO, CO, Al O; and Al(g). As a consequence,
temperature-dependent weight loss is expected to
occur and was measured as a function of SiC con-
tent. Weight losses in N, were found to be negligi-
ble up to 10 vol% SiC, slightly increasing at 15
vol% SiC (up to 2 wt% loss, Fig. 18) and strongly
increasing at 25 vol% (> 10 wt% loss, Fig. 19).
Weight loss in Ar is generally much higher than
when sintering in N, (Fig. 19) and more than 50
wt% loss (1862°C, 25 vol% SiC, Fig. 20) was
found.

X-ray diffraction analysis on a polished sintered
specimen of 10 vol% SiC content sintered at
1830°C in N, (relative density = 95-5%) confirmed
the sole presence of Al,O, and SiC, whereas on
the unpolished surface of identical samples, more
phases could be detected: AIN, &-SiAl;O,N,, and
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Fig. 20. Weight loss as a function of SiC content and temper-
ature when sintering in Ar. Samples were prepared from a
SOM slurry.
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Fig. 21. Optical micrograph of a polished cross-section of a

sample containing 5 vol% SiC/Al,O, prepared by the PAA

slurry route. White particles represent SiC. Large areas of

Al O; with no SiC included are visible. Darkest areas show
pores (98% relative density).

Al;,O;sN were found in minor traces. This suggests,
that sintering in N, will lead to a very thin reaction
layer surrounding the sample, while the original
composition is preserved inside. This does not
exclude the existence of additional phases at the
grain boundaries.

An important fact to consider for densification
is the existence of liquid phases, that might form
at higher temperatures.”*® As SiC is always cov-
ered by a thin layer of SiO,, mullite (3 Al,O,.2
Si0,) can form by the reaction with Al,O;. The
melting point of mullite is located between 1828
and 1890°C>*" and it thus lies within the temper-
ature region examined for sintering. A second
melt can form by an ALO;-10 mol% Al,C, eutec-
tic at 1827°C.® Whether the Al,O4/SiC system
provides enough Al,C, for this melt to exist in sig-
nificant amount is not known and still has to be
investigated by a thorough examination of grain
boundaries, which will be done in the future. A
look at Fig. 17 shows that a possible discussion of
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Fig. 22. Optical micrograph of a polished cross-section of a

sample containing 5 vol% SiC/Al, O, prepared by the SOM

slurry route. White particles represent SiC,, dark, larger areas

indicate pores (92% relative density). Homogeneous distribu-
tion of the phases is apparent.

appearing liquid phases when sintering at higher
temperatures only seems to be important for sam-
ples with higher SiC content (10 and 15 vol%), as
these samples show peak values of relative densi-
ties around 1880°C. For samples with lower SiC
content, a different behaviour was found, reveal-
ing a slight (pure Al,O;, 5 vol% SiC) or rather
strong (2-S vol% SiC) decrease in relative density
with increasing temperature. The reason for this
difference might be the overall presence of a melt
in the whole sample which can obviously be
realised in samples with higher SiC content. When
the SiC content is too low, melts can form locally,
but as they do not co-mingle, they cannot affect
the densification process. The value of 10 vol%
SiC can be compared to concentrations of SiC
needed to affect percolation-dependent properties,
such as the electrical conductivity (Al,O; is non-
conducting and SiC is semi-conducting). It was
found,’ that a big change of conductivity in sam-
ples prepared by hot-pressing occurred at 15 vol%
SiC, a value that exceeds the 10 vol% found in
this paper, but lies in the same range as the deter-
mined value.

Optical microscopy on polished cross-sections
of sintered specimens confirms homogeneous dis-
tribution of SiC in the AL, O; matrix (Fig. 22).

Conclusions
Homogeneous slurries with high solid loadings (47

vol%) and no restriction to the SiC/Al,0, ratio
can be produced, using a small organic molecule
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(SOM) as a dispersing agent. Problems in the
other developed method of powder handling using
polyacrylic acid (PAA) to stabilise the suspension,
arise from a specific interaction between the SiC-
mod and the polymer, thus limiting the system to
25 vol% SiC content and below. Sample prepara-
tion by slip casting into a porous mould leads
to green bodies with high densities (up to 62%
of theory). Samples of the PAA system contain-
ing only 5 vol% of SiC could be densified to
98-2% at 1800°C in N,, compared to 93-2% of
the comparable SOM sample. The reason for this
difference is not understood at the moment. Sam-
ples with higher SiC content (10, 15 vol%) in
the SOM system can be densified to high values
(> 97%), a phenomenon that still has to be exam-
ined.
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