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Abstract. Porous silicon carbide (SiC)-based ceramics exhibit exceptional structural
and functional properties, such as excellent mechanical, chemical, and thermal stability, and
controlled electrical resistivity. Owing to their superior properties, porous SiC ceramics are
suitable for various industrial applications, including heatable filters, heating elements,
thermoelectric energy converters, fusion reactors, thermal insulators, water purifiers, molten
metal and hot gas filters, diesel particulate filters, membrane supports, and catalyst supports.
A deeper understanding of the mechanical properties of porous SiC ceramics, coupled with
the development of new strategies for tuning these properties, will enable the realization of
numerous new applications. In this review, important factors known to determine the
mechanical strength of porous SiC ceramics, such as microstructures (necking area) and
pore characteristics (porosity, pore size), have been analyzed. With increasing porosity and
pore size of porous SiC ceramics, the flexural strength tends to decrease. The flexural
strength increases with decreasing pore size at a constant porosity, whereas the flexural
strength decreases with increasing porosity at a constant pore size. In addition, the flexural
strength of porous SiC ceramics is primarily influenced by the developed necking area
between SiC grains, which can be obtained through the doping of soluble atoms into the SiC
lattice. Based on these critical factors affecting the mechanical properties, a novel strategy
for tuning the flexural strength of porous SiC ceramics is proposed.
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KEYEKTI KPEMHUU KAPBU /I KEPAMUKACBIHBIH
MEXAHHUKAJIBIK KACUETTEPI

.M. Kyn1raeBa™ ®

XanbplkapanbIk 0itiM 6epy kopriopanusicel, Anmatel, 050028, Kazakcran

Anparna. Kpewnuti xapouoi (SiC) mezisinoezi keyekmi Kepamuka xHco2apol
MEXAHUKANBIK, XUMUSILIK JICOHE MEPMUSIBIK MYPAKMbLIbIK, COHOAU-aK 0aKbiianOatbl
IEKMP Kedepeici CUsKmMul epeKue KYpuLIiblMObIK HCoHe (DYHKYUOHALObIK Kacuemmepee ue.
Amanzan epexuie Kacuemmepine 6ainanvicmol SIC  Keyekmi Kepamukacel apmypii
OHepKacinmiK KoIOanOanapea, Coubly IWIHOE JICOLLILIMbLIAMbBIH Cy32iiepee, Kbl30blpy
onemMeHmmepine, MEPMOINIEKMPIIK  dHepeus mypiaeHodipeiwumepine, MepMOAOPOIbIK
DeaKmopuaped, H#Colly OKWAYLAbIUMAPLIHG, CY  MA3apmKeliumaped, OaiKblmvli2aH
Memaul JHcaHe bICMbIK 2d3 cy32inepine, Ou3elib OMbIHLIHA APHANAH Oenulex cyseinepee,
MeMOpananvlk cybcmpammapea dicone Kamanuzamopaapea capamowt. Keyexmi SiC
KepaAMUKACLIHbIY MEXAHUKANLIK KACUemmepin mepenipek MmyciHy, ocbl Kacuemmepoi
meHuieyOiy JHcana CMmpameusiapvii d3ipaey, KONmez2eH Hana KoJIOaHy aslapbil JKHcy3eze
acvipyea MyMKIHOIK 6epedi. Byn wonyoa xeyekmi SIC KepamuKkacvlHbly MEXAHUKAIbIK
bepixmizin aHbIKMAamol Manbi30bl QaKmMopaap, mvicanvl, Mukpoxypulivim (baiinanvic
atimaswl) JHcane Keyek cunammamanapol (Keyekminix, Keyex eauiemi) manioanowt. Keyexmi
SiC kepamukacoinbly Keyekminik new Keyekmiy onuwemi yazauean caubik uiny Gepikmizi
memenoetioi. Hiny Oepikmici mypakmol Keyekminik Ke3iHOe KeyeK  OaulemiHiy
memeHnoeyimen apmaovl, Al MYPaAKmol Keyex ouemMinoe KeyeKmiiikmity Jco2apulidyblmeH
uiny 6epixmizi meomendendi. Convimen xamap, keyekmi SIiC kepamukacvlnviy uiny
bepixmizine ey andvimern SIC myiipwixmepi apacelnoazbl Oamblean 6AUAAHBIC AUMAZbL ICEp
eme0i, onvl SIC mopwina epumin amomoapovl enziszy apkulivl aryea 601advl. MexaHukanwix
Kacuemmepee acep ememin 0Cbl MAnbl30bl akmoprapea cyuene omuipwin, keyekmi SiC
KepamuKacvlHblY uiny 6epikmicin pemmeyoiy HCana Cmpame2uscobl YColHbLIObL.

Tyiiin ce3nep: SiC kepamura, keyekminix, keyek onuiemi, 6AUIAHBIC AUMAbL,
MEXAHUKAIbIK Kacuemmepi.
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MEXAHUYECKUE CBOMCTBA IOPUCTON KEPAMUKHU U3
KAPBUJIA KPEMHUS

.M. KynaraeBa™ @

MexayHapoanasi oopazoBaTenbHast koproparusi, Anmatsl, 050028, Kazaxcran

AnHotanus. [lopucmas xepamuka na ochoge kapbuoa kpemuus (SiC) obradaem
UCKTIOYUMETbHLIMU  CINPYKINYDHBIMU U OVHKYUOHATLHBIMU  CEOUCMBAMU, MAKUMU KAK
NpPeBoCXOOHAs MeXAHU4ecKds, XUMUYecKass U MepMuyeckas CmabuibHOCMb, a MaKice
KOHMpOAUpyemoe 9aeKmpuieckoe conpomusienue. brnasodaps ceoum npesocxoOHviM
ceoticmeam nopucmas  xepamuxa SiC  nooxooum Onsi  PA3IUYHBIX  NPOMBIUICHHBIX
nNpuUMeHeHull,  KIYAs — Hacpesdaemvle  (DUALMPLI,  HASPEGAMENbHbIE — DIEMEHMbL,
mepModneKmpuiecKue  npeoopazoeament  Hepeuu,  MepPMOSIOePHble  PEaKmopbl,
MENAOU3ONAMOPYL, 80000YUCHUMENU, QUILMPLL 018 PACHAABIEHHO20 MEMATA U 20PAYE20
easza, cadcesvle OUALMPLL 0N OU3CAbHO20 MONIUBA, MEMOPAHHbIe NOONONCKU U
xkamanuzamopul. bonee enyboxoe nonumanue mexanuueckux ceolucms NOPUCMOL KEPAMUKY
SiC 6 couemanuu ¢ pazpabomxoi HO8bIX cmpameutl HACMPOUKU dMUX CBOUCE NO380IUM
Ppeanu308ams MHONICECMBO HOBbIX NpUMeHeHull. B amom ob3ope Gviau npoanarusuposanvi
8ADICHBIE (DAKMOPYL, KOMOPblE, KAK UBECHHO, ONPeOesiom MeXaHU4ecKyl0 HpPOYHOCHb
nopucmoii  kepamuku SiC, maxue Kax MuKpocmpykmypa (obiacms coeounenus) u
xapaxmepucmuku nop (nopucmocmu, pasmep nop). C ygeauueHuem nopucmocmu u pasmepa
nop nopucmoii kepamuxu SiC npouHocmb Ha u3euO umeem MeHOSHYUIO K CHUIICEHUIO.
Ilpounocms Ha useub ysenuuuaemcsi ¢ yMeHbUEHUeM pasmepa nop npu NOCHOSHHOU
nopucmocmu, moz0a Kax NPoYHOCmb HA U3eUO YMEHbUACMCSL C Y8eNUudeHUeM NOPUCOCmU
npu nocmosunom pasmepe nop. Kpome mozo, na npounocmus nopucmoti kepamuru SiC npu
useube 6 nepeyro ouepeds Guusem pazeumas 001acmv coedurenus medxcoy zepuamu SiC,
Komopas modicen Oblmb ROJYHEeHa NymeM 8e0eHUsl pACMEOPpUMbIX amomos 6 peutemxy SiC.
Ochosbieasch Ha 3Mux KPUMuYeckux (akxmopax, emusiiouux Ha MexanudecKkue ceolcmad,
npeonodcena HoBAsk cmpamez2usi HACmMpouKy npounocmu nopucmotu kepamuxu SiC na uszuo.

KuaroueBnle cioBa: SiC xepamuxa, nopucmocms, pamep nop, 0b1acmes coeouHens,
MexaHuyeckue cgolucmaa.
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1 INTRODUCTION

Porous silicon carbide (SiC) ceramics are one of the most important advanced ceramic
materials which have gained immense attention and have an imporatant role in various industrial
fields. Owing to their remarkable properties and versatility they have large potentials for both
structural and functional applications (Fukushima et al., 2008; Ihle et al., 2006; Fukushima et
al., 2006; Ohji & Fukushima, 2012; Colombo P., 2008). The unique combination of properties
(e.g., excellent corrosion resistance, high fluid permability, good chemical stabilities, excellent
heat resistance, high thermal shock resistance, low thermal expansion coefficient, and excellent
mechanical properties) make the porous SiC ceramic a potentially useful material for various
advanced applications such as heatable filters, heating elements, thermolectric energy converters,
fusion reactors, thermal insulator, water and air purifier, filtration of molten metals and hot gases,
diesel particulate filters, membrane supports, and catalyst supports (Sandra et al., 2016; Dey et
al., 2013; Zhou et al., 2011; Eom et al., 2008; Ferraro et al., 2018; Durif et al., 2019; Ding et
al., 2006).

The properties and performances of porous SiC ceramics, especially, mechanical properties
are directly related to their microstructures, pore characteristics (e.g., porosity, pore size, and pore
morphologies), and necking area. Gomez-Martin et al. (Gomez-Martin et al., 2016) reported that
the compressive strength of biomorphic SiC ceramics decreased from 115 and to 3 MPa with an
increase in porosity from 47 to 72%. The flexural strength of polysiloxane derived porous SiC
ceramics decreased from 80 to 10 MPa as the porosity increased from 35% to 70% (Eom et al.,
2008). To summarize, the strength of porous SiC ceramics decreases with an increase in porosity.

The effect of pore size on the strength of porous SiC ceramics was investigated by many
researchers. Eom and Kim reported that with an increase of pore size both compressive and
flexural strengths of porous SiC ceramics decreased at the same porosity (Eom & Kim, 2008).
Hotta et al. reported similar results for porous SiC ceramics prepared by partial sintering technique
(Hotta et.al, 2012). The compressive strength of porous SiC ceramics increased by starting with
smaller SiC particles, which led to a smaller pore size (Rajpoot S., 2021). In summary, the strength
of porous SiC ceramics increases with a decrease in pore size at the equivalent porosity.

Wan & Wang (Wan & Wang, 2018) reported that the compressive strength of porous SiC
ceramics increased from 47 MPa to 78 MPa by increasing the necking area between SiC grains at
a similar porosity of 54% and 56%. The compressive strength of porous SiC ceramics dramatically
increased from 122 to 513 MPa by increasing the bonding area (necking area) between SiC grains
at a constant porosity of ~60% (Fukushima et al.). She et al. (She et al., 2002) reported that the
well-developed necks between particles showed flexural strength up to 185 MPa and 88 MPa for
porous SiC ceramics prepared from fine and coarse a-SiC powders, respectively. Similar results
have been reported for oxidation bonded porous SiC ceramics (Ding et al., 2006), silica bonded
porous SiC ceramics (Kim et al., 2020), and porous recrystallized SiC ceramics (Zhang et al.,
2020). In summary, the strength of porous SiC ceramics increases with increasing bonding area
(necking area) at the equivalent porosity.

The mechanical properties of porous SiC ceramics are fundamental to their performance
across a broad range of applications. These properties ensure the materials can withstand various
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stresses, maintain structural integrity, and provide reliable, long-lasting performance in demanding
environments.

2 FACTORS AFFECTING FLEXURAL STRENGTH OF POROUS SIC CERAMICS

Studying the mechanical properties of porous SiC ceramics is essential for several reasons:
(1) understanding the mechanical properties allows for the optimization of SiC ceramics for
various applications, ensuring they meet specific performance requirements; (2) knowledge of
mechanical properties aids in the selection of appropriate materials for specific applications,
enhancing efficiency and functionality; (3) insights into mechanical properties facilitate better
design and engineering of components, leading to improved reliability and durability; (4)
continuous study fosters innovation in the development of new materials and applications, pushing
the boundaries of current technology. Mechanical strength is crucial in various application fields
of porous SiC ceramics such as aerospace and defense, automotive industry, energy sector,
industrial processing, filters, catalysts, biomedical implants, electronics and semiconductors,
chemical processing, environmental engineering. For aerospace and defense, automotive industry
maintaining structural integrity under various loads is essential. Good mechanical properties
ensure that components can withstand stress and avoid failure. In energy sector, electronics and
semiconductors a high thermal stability is critical in high-temperature environments. Mechanical
properties like strength and toughness at elevated temperatures ensure performance and reliability.
Filtration systems for water and air purification in environmental engineering required structural
integrity and long-term performance for effective filtration and environmental protection. High
thermal conductivity and mechanical strength are critical for efficient heat dissipation and
structural integrity in electronic substrates, heat sinks.

Understanding the mechanical properties of porous SiC ceramics is fundamental for
optimizing their performance across diverse applications, ensuring that these materials meet the
rigorous demands of modern technology and industry.

2.1 POROSITY

Porosity is a critical factor that influences the mechanical strength of porous SiC ceramics.
The relationship between porosity and mechanical strength is generally inverse; as porosity
increases, the mechanical strength tends to decrease. This reduction in strength is due to the
introduction of voids within the material, which act as stress concentrators and reduce the load-
bearing cross-sectional area.

Studies have shown that the mechanical strength of porous SiC ceramics decreases
exponentially with increasing porosity. For instance, a ceramic with higher porosity might exhibit
significantly lower strength compared to a ceramic with lower porosity. The reduction in strength
can be attributed to the fact that pores disrupt the continuity of the material, leading to easier crack
initiation and propagation under applied stress.
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Figure 1 shows the flexural strength of porous SiC ceramics as a function of the porosity.
Generally, the flexural strength of porous SiC ceramics decreases with increasing the porosity.
The flexural strength of porous SiC ceramics sintered in an argon and nitrogen atmospeheres
increase from 8.6 to 32.9 MPa and from 8.1 to 28 MPa with increasing the B4C content from O to
1.5 vol%, respectively (Kultayeva & Kim, 2022). The increases in the flexural strength of these
porous SiC ceramics is (1) owing to the decreased porosity from 68.2% to 58.3% and from 70.3%
to 61.7%, respectively; with the increasing B4C content; (2) the wide necking area developed
between SiC grains which was provided by the B4C derived B-doping into the SiC lattice. It is
well defined that the flexural strength of porous SiC ceramics increase with decreases in porosity
and an increased bonding area between SiC grains in struts.

40
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Kultayeva et al. (Porous SiC with various dopants)
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Figure 1 — Flexural strength of porous SiC ceramics as a function of porosity.

The flexural strength of porous SiC ceramics sintered with BN additive in an argon
atmosphere gradually decreased from 28.2 to 9.3 MPa with increasing the porosity from 62.4 to
66.1%. In contrast, the flexural strength of porous SiC ceramics sintered with BN additive in
nitrogen atmosphere was very insensitive (7.6-8.7 MPa), it was attributed to the insensitivity in
porosity (65.9%-66.4%) (Kultayeva et al., 2021). Porous SiC ceramics sintered with 1.5 vol%
BN additive in two different atmosphere content two different types of porosities: (1) the artificial
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porosity resulting from the sacrificial template and (2) the residual porosity obtained from the
incomplete densification of the struts. The increase of flexural strength of porous SiC ceramics
sintered in argon atmosphere was due to partial deancification of the struts during sintering.
However, the insensitivity of flexural strength of porous SiC ceramics sintered in nitrogen
atmospehere was attributed to the negligible densification of the struts. It is well-documented that
the an N2 atmosphere retards the densification of SiC, owing to the decreased diffusivity of Si and
C atoms in SiC and retarded mass transport during sintering under an N> atmosphere. Therefore,
the flexural strength of porous SiC ceramics sintered in Ar atmosphere increased with an increase
in the BN content because of the partial densification, i.e. decreasing porosity.

The flexural strength with bonding material such as sodium borate and cordierite are 9 MPa
at 62% porosity (Lim et al., 2013) and 5.4-8 MPa at 60%—62% porosity (Liu et al., 2009; Dey et
al., 2013; Zhu et al., 2007), respectively. The flexural strength of porous reaction-bonded SiC
ceramics are 14-16 MPa at 61%—-64% porosity (Yamane et al., 2011; Zhang et al., 2009).

These results suggests that the porosity is an essential to the mechanical properties of porous
SiC ceramics and significantly influenced by decreasing the flexural strength because they act as
a starting point for failure. However, it is worth noting that controlled porosity can enhance certain
properties such as thermal shock resistance and fracture toughness. By optimizing the porosity, it
is possible to achieve a desirable balance between mechanical strength and other functional
properties.

2.2 PORE SIZE

The size of the pores within SiC ceramics also plays a crucial role in determining their
mechanical strength. Smaller pores are generally less detrimental to mechanical strength compared
to larger pores. This is because larger pores create larger stress concentrations, which can
significantly weaken the material and make it more susceptible to fracture.

Experimental investigations have demonstrated that reducing the average pore size can lead
to an increase in the mechanical strength of porous SiC ceramics. For example, ceramics with
average pore sizes in the range of a few micrometers exhibit higher strength compared to those
with pore sizes in the range of tens or hundreds of micrometers.

Figure 2 shows comparison of the flexural strength of porous SiC ceramics as a function of
pore size with published values in the prior literature in the pore size range of 4-23 pum. As shown,
the flexural strength of B-, N-, and undoped porous SiC ceramics are 25.9, 11.5, and 8.8 MPa at a
pore size of ~9 um, ~12 um, and ~20 um, respectively (Kultayeva et al., 2021). The flexural
strength of porous SiC ceramics with 5.8 wt% Al203-Y203-MgO is 15 MPa at a pore size of ~7
pm (Chae et al., 2009). The flexural strength of porous SiC ceramics with cordierite are 5.4, 7.0,
and 8.0 MPa at a pore size of ~4 um, ~23 um, and ~4.9 um, respectively (Liu et al., 2009; Dey et
al., 2013; Zhu et al., 2007).

The flexural strengths of porous SiC ceramics with BN additive are 9.3 MPa, 12.7 MPa, 18.3
MPa, and 28.2 MPa at a pore size of ~9.1 um, ~8.9 um, ~8.1 um, ~7.0 pum, respectively
(Kultayeva et al., 2021). Recently, Das et al. reported that the flexural strength of gradually
decreased from 116.3 MPa to 43.9 MPa with an increase in pore size from 7 to 98 um at constant
porosity while the strength decreased from 116.3 to 58.7 MPa with increasing porosity from 40%
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to ~63% at the same pore size of 7 um. (Das et al., 2024). An increase in the pore size of porous
ceramics implies an increase in the critical defect size, leading to a decrease in the flexural strength
when the pore size is sufficiently large to become a critical defect.

Given the significant variability in the data observed in the flexural strength versus pore size
plot, pore size does not seem to be the primary factor affecting the flexural strength of porous SiC
ceramics when the additive composition and necking area differ. It seems that the flexural strength
of porous SiC ceramics is primarily influenced by the additive chemistry (necking area) and
secondarily by the pore size when the porosities are in the range of 58%—67%.

30
28.2 O ) Porous SiC ceramics with BN
- Liu et al. (Porous SiC with cordierite)
Dey et al. (Porous SiC with cordierite)
25 + 4\ Zhu et al. (Porous SiC with cordierite)
D Chae et al. (Porous SiC with Al203-Y203-MgO)
? Kultayeva et al. (Porous SiC with various dopants)
a L
=
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-
18.3
s | O
3
5 151 15>
n ‘
= i 12.70
5
3 10 9.3
O 8.7
o | 80A %
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5| O5.4
L l L l L I L I 1 I L
0 5 10 15 20 25 30

Pore size (um)

Figure 2 — Flexural strength of porous SiC ceramics as a function of pore size (author’s material).

2.3 NECKING AREA

The neck area between SiC grains is a key factor for porous SiC ceramics. The necking area
refers to the regions where particles within the porous structure are bonded together. In porous SiC
ceramics, the necking area significantly influences mechanical strength. A larger necking area
implies stronger bonding between particles, which can enhance the material's overall mechanical
strength.

Research has shown that increasing the necking area can improve the load transfer between
particles, thereby increasing the mechanical strength of the porous structure. Techniques such as
sintering at higher temperatures or for longer durations can promote neck growth and enhance
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bonding strength. However, excessive sintering can lead to densification and a reduction in
porosity, which might not be desirable for certain applications.

Optimizing the necking area involves balancing the sintering conditions to achieve sufficient
bonding without compromising the desired porosity. This optimization is crucial for tailoring the
mechanical properties of porous SiC ceramics to specific application requirements.

Table 1 shows the comparison of the flexural strength data of porous SiC ceramics at an
equivalent porosity of ~62%. From the Figure 1 and Table 1 it can be seen that the flexural
strengths of porous SiC ceramic with 1 vol% B4C, porous SiC ceramic with 1 vol% BN were 29.5
and 28.2 MPa, respectively, at an equivalent porosity of approximately 62 %. In contrast, the
flexural strengths of porous SiC ceramic with 1 vol% Sc.Oz, porous SiC with sodium borate,
undoped porous SiC ceramic, porous SiC with cordierite, porous reaction bonded SiC, and porous
SiC with Al,Oswere 10.5 MPa, 9 MPa, 8.8 MPa, 5.4 MPa, 14 MPa, and 16.8 MPa, respectively,
at an equivalent porosity of approximately 62 %.

-(Ii-zrt:Salrison of the flexural strength data of porous SiC ceramics at an equivalent porosity of ~62%

Porous SiC ceramics Porosity (%) Flexural strength (MPa) Remark

Porous SiC ceramic with BsC 61.9 29.5 Kultayeva & Kim, 2022
Porous SiC ceramic with Sc,03 61 10.5 Kultayeva et al., 2021a
Porous SiC ceramic with BN 62.4 28.2 Kultayeva et al., 2021
Porous SiC with sodium borate 62 9 Limetal., 2013
Undoped porous SiC ceramic 61.9 8.8 Kultayeva et al., 2021a
Porous SiC with cordierite 61.3 54 Liuetal., 2009

Porous reaction bonded SiC 61 14 Zhang et. al., 2009
Porous SiC with Al;Os3 61.4 16.8 Chi et al., 2004

Recently, Kultayeva et al. reported that the B-doping into SiC lattice was very effective in
forming a wide necking area and strong bonding between SiC grains, leading to excellent flexural
strengths. As shown in Figure 3 (a) and (c), porous SiC ceramic prepared from B contained
additives such as B4C and BN showed well-developed necking area between SiC grains compared
to porous SiC ceramic with SC>03 or undoped porous SiC ceramic. It was attributed to the strong
bonding between SiC grains created by incorporation of B4C- and BN-derived B atoms into SiC
lattice leading to enhanced mass transport of the Si and C atoms. The grain morphology
observation of the undoped porous SiC ceramic Figure 3 (d) shows that the lower flexural strength
was attributed to the narrower necking area between equiaxed SiC grains.

This literature data analysis suggests that the porosity and pore size does not appear to be
the major factors influencing the flexural strength of porous SiC ceramics. It seems that the flexural
strength of porous SiC ceramics is primarily influenced by the additive chemistry (necking area)
and secondarily by the pore size when the porosities are in the range of 58%-67%.
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Figure 3 — Fracture surfaces of porous SiC ceramics with controlled porosity: (a) porous SiC ceramic with B4C
(Kultayeva & Kim, 2022), (b) porous SiC ceramic with Sc,05; (Kultayeva et.al, 2021a), (c) porous SiC ceramic with

BN (Kultayeva et.al, 2021) undoped porous SiC ceramic (Kultayeva et.al, 2021a).

3 CONCLUSIONS

This article reviews the major factors affecting the mechanical strength of porous SiC
ceramics. The following are the main conclusions:

(1

2

3)

The flexural strength of porous SiC is influenced by its porosity, i.e. with an increase in
porosity the flexural strength decreases. This is because pores or voids in porous SiC
reduce the amount of solid material present and therefore weaken the overall structure.

The flexural strength of the porous SiC ceramics increases by decreasing pore size
because of the decreased defect (pore) size. In addition, the flexural strength of porous
SiC can be successfully tuned for various application requirements by adjusting the pore
size while keeping the porosity fixed.

The flexural strength of porous SiC can be successfully tuned for different applications
by precisely control of the doping soluble atoms into SiC lattice. Incorporation of
soluble B atoms into SiC lattice was very effective strategy to increase the flexural
strength by forming a wide necking area between SiC grains. Generally, the flexural
strength of porous SiC ceramics was dependent on the necking area (strong bonding
area) and homogeneously distributed pores.
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4 FUTURE WORK

By developing novel strategies for tuning the flexural strength of porous SiC ceramics, a
multitude of new applications can be realized in the near future. The effect of the initial a- and -
phase content (different polytypes of SiC) on the properties of porous SiC ceramics has not yet
been thoroughly investigated. Exploring the impact of these different polytypes on the mechanical
properties of pure porous SiC ceramics presents an intriguing area for future research. Advances
in processing techniques and a deeper understanding of the microstructural factors will enable the
development of porous SiC ceramics with tailored mechanical properties. This will open up
possibilities for a wide range of high-performance applications, enhancing the versatility and
functionality of these advanced materials.
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