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Abstract. Porous silicon carbide (SiC) ceramics possess unique thermal and
structural properties, making them highly valuable for applications requiring high-
temperature stability, corrosion resistance, and controlled thermal conductivity. Due
to their superior characteristics, porous SiC ceramics are widely used in industrial
and environmental applications, including thermal insulators, thermoelectric energy
converters, fusion reactors, water purifiers, molten metal and hot gas filters, diesel
particulate filters, heatable filters, heating elements, membrane supports, and
catalyst supports. This paper reviews the key factors influencing the thermal
conductivity of porous SiC ceramics, such as porosity, pore size, additive
composition, and necking area. Understanding how each of these factors affects
thermal conductivity can facilitate the design of SiC ceramics tailored to meet specific
thermal and mechanical requirements. As the porosity of porous SiC ceramics
increases, their thermal conductivity generally decreases. However, at a constant
porosity, the thermal conductivity tends to increase with larger pore sizes.
Additionally, the incorporation of conductive phases, thermally insulating secondary
phases, or excess carbon or silicon significantly impacts the thermal conductivity.
The development of the necking area between SiC grains also plays a critical role: a
well-developed necking area improves heat transfer across the ceramic, thereby
enhancing thermal conductivity. Based on these critical factors influencing thermal
properties, a novel strategy for tuning the thermal conductivity of porous SiC
ceramics is proposed.
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Anparna. Keyexmi kpemnuti kapouoi (SiC) xepamukacel Oipezeti mepmMusiiviy
JHCoHE KYDUIILIMOLIK Kacuemmepze ue, OY1 01apobl Ho2apbl MeMnepamypansly
MYPAKMbLIbIKMbL,  KOPPO3UsA2a  MO3IMOLIIKMI  JcoHe  OAKbLIAHAMbBIH — HCHLILY
OmKIiz2iWmikmi Kasxcem ememin Koaoamoaniap ywin eme KyHOul emedi. JKozapbi
cunammamanapvina odatinanvicmel keyexkmi SiC Kepamuxacvl OHepKICINMIK dHcaHe
IKONO2UANBIK  KONOAHOANApOa KeHiHeH KOJIOAHbLIAObl, COHbIH IWiHOe JICbLLY
OKWUAYIARLIUMAPYL, MEePMOINeKMPIIK IHepeUus mypireHoipeiuumepi, mepmosopoibik
peakmopaap, ¢y masapmkelumap, OAIKbIMbLIEAH MEmAall JHCIHe bICMbIK 2a3
cyseinepi, ouzenvOik Oenuwiekmep cyseinepi, Kbl30blpblIamblH Cy32iiep, Kbl30blpy
NlemMenmmepi, MeMOpauHanvlK mipexmep dcoHe Kamaauzamop mipekmepi. Byn
Maxanaoa Keyekminix, Keyex eauemi, KOCna KyYpamvl HCoHe MOUbIH atMagbl CUAKMbL
keyexkmi SiC  KepamuKacwlHbly JCbLIYy OmKIseiumicine acep ememin He2i3el
Gaxmopnap xapacmuipviiadsi. Ocvl  akmoprapovly PKAUCHICLIHBIY, — JHCHLTY
omKizeiumikKe Kanau acep ememiHin myciny 6eneini Oip JHColly HoHe MeXAHUKATIbIK
mananmapzaa cail sHcacanzan SiC KepamuKacwvli #ooaniayovl Hceyiioemyi MyMKiH.
Keyexmi SiC xepamuxacvinvly Keyekminici Hco2apbliazan Catiblh 01apObly JHCbLLY
emkizeiwimici a0emme momeHoeunoi. /{eceHmeH, mypakmuol KeyeKminik Ke3iHoe HCblly
omKizeiumik Keyekmepoiy YaKeH oauwemoepivmen yaeasaovl. CoHulMeH Kamap,
emxizeiu  ¢hazanapoviy, JHCLLLY OKwAyIabluwl Kaumaiama ¢hazanapoviy Hemece
apmvl  KoMIpmeKkmiy Hemece KPeMHUUOIH KOCBLIYbL JHCbLLY OMKI32iumiKKe
avumapavikmat acep emeoi. SiC 0aHOepi apacviHOa&bl MOUBIH AUMARLIHBIY 0AMYbl 0d
wiewywi pos amkapaovl: H#axKcol 0AMbI2AH MOUbIH AUMAbL KEPAMUKA APKLLIbL HCHLLY
bepyoi ocakcapmaovl, OCHLIAUWA HCHLTY OmMKI32iwmicin apmmuipaovl. Kviny
Kacuemmepine acep ememin 0Cbl MAHbI30bl PAKMOpAapa cyliene Omvlpvin, Keyekmi
SiC  Kepamukacwinbly JHcbLTY OmMKIi32iwmicin pemmeyoiy JHcawa Ccmpameuscol
YCbIHbLIAOYL.

Tyitin ce3nep: SiC kepamuxacwi, Jicblry 6mMKI3iWMIK, KeyeKmiliK, Keyek
onuemi, OalIansiC aimMazsl, KOCNA KYpambi.
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AunoTtauusi. [lopucmas repamuka u3 xapoéuoda kpemuus (SIiC) obradaem
VHUKATbHBIMU MENI0PUIUYECKUMU U CIMPYKIMYPHBIMU CEOUCMEAMU, YMO Oeldem ee
OYeHb  YEHHOU Ol NpUMEHeHUll,  MpeOyIowWUx  BblCOKOMeMNePamypHoll
cmabunbHocmu, KOPPO3UOHHOU cmouxocmu u KOHMPOIUPYemou
menionposooHocmu.  bnacooaps  ceoum  npesocxoOHviM — XapaxkmepucmuKkam
nopucmas xepamuxa SiC wupoko ucnorbzyemcs 6 NPOMbIUICHHOCIU U OXPAHe
OKpydcaloweti  cpedvl,  GKNIOUAS  MENIOU3OJAMOPLL,  MEePMOINEKMPUYecKue
npeobpazoeamenu dHepeUU, MePMOIOEPHbIE PeaKmopbl, OYUCMUMETU 800l
urbmpbl 011 pACNIAGIEHHO20 MEMANIA U 20opsue20 2a3d, caxdcesble huibmpol Ois
OU3EbHO20 MONIUBA, HASPEBAMENbHbIE (DUILMPLI, HASPEBAMENbHbIE JIeMEHNbL,
MeMOpaHHble NOONONHCKU U KAMAIU3amopsl. B 0anHoll cmamve paccmampuaromcs
KIIouesble (pakmopul, gausiowue Ha menionpoeooHocms nopucmou kepamuxu SiC,
makue Kax HOPUCMOCMb, pasmep NOp, COCMA8 NPUCAOOK U NIOWAOL CYHCEHUs.
Tonumarnue mo2o, Kaxk Kaxcowlil U3z SMux Gakmopos eausienm Ha menionposoOHOCHIb,
modxcem obnecuums paspabomky kepamuxu SIiC, omeeuaroweii KOHKpemHviM
Mennoevim u mexanudeckum mpebosanusm. C yseruueHuem nopucmocmu nopucmotl
kepamuxu SIC ee mennonposoonocmo, kax npasuio, chudxcaemcs. OOHako npu
NOCMOAHHOU NOPUCIOCMU MENTONPOBOOHOCTb UMeen MEeHOEHYUIO K YEeIUYeHUIO C
yeenuyenuem pazmepa nop. Kpome moco, Ha menionpooOHOCHb CYUWeCmEeHHO
enuUsAem Haaudue MmoKonposoOSWUX (Pa3, MenIouU3oIUPYIOWUX 6MOPUYHBIX (a3 uiu
U30LIMoK yenepooa unu Kpemuus. Baowcnyio ponv maxoice ucpaem uanuuue 30Hbl
cyoicenusi meoncoy 3epramu SIC: xopowlo pazeumas 30HA CydCeHus yayuuiaem
menionepeoauy no Kepamuxe, mMeM CAMbIM NOGbIUASL MeENIonPOBOOHOCHb.
OcHo6bI6aAsACH HA IMUX KPUMUYECKUX PAKMOPAx, BIUSIOWUX HA MENI08ble C8OUCMEd,
NpeoNiodiceHa HO8As cmpamecus HACMPOUKU Menjionpo8OOHOCMU  HOPUCTOLL
kepamuxu SiC.

Karwuesbie cioBa: SiC kepamuka, menionposooOHOCHb, HOPUCMOCMb, PA3MeD
nop, obaacms coeounenusl, KOMNo3uyus 0006a6oK.
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1 INTRODUCTION

Silicon carbide (SiC) based porous ceramics are among the most significant materials in
advanced ceramics. They gain significant attention and have an important role in various industrial
fields due to their low density, high-temperature stability, high thermal shock resistance, excellent
heat resistance, good corrosion resistance, low thermal expansion coefficient and excellent
mechanical strength. These unique combinations of properties make the porous SiC ceramic a
potentially useful material in various advanced applications such as energy, aerospace, and
environmental engineering, where thermal conductivity is a critical parameter. By controlling
porosity, pore size, and other structural factors, the thermal conductivity of porous SiC ceramics
can be finely tuned to optimize performance in applications such as high-temperature insulation,
filtration, and heat exchangers.

The thermal conductivity of SiC ceramics is influenced by their porosity, pore size, addition
of thermally insulating secondary phases, dopant content, necking area, and additive composition.
Generally, the thermal conductivity of porous SiC ceramics increases with decreasing porosity
(Rajpoot et al., 2020; Pappacena et al., 2017; Jana et al., 2017; Jang & Sakka, 2007; Wan et
al., 2017; Eom et al., 2008). For example, in one study, porous LPS-SiC with 3 vol% Y203-AIN
exhibited an increase in thermal conductivity from 4.5 to 37.9 W/(mK) with a decrease in the
porosity from 62.7% to 28.3% (Rajpoot et al., 2020). Similar trends have been observed for porous
SiC ceramics derived from wood precursors (Pappacena et al., 2017), SiC foams (Jana et al.,
2017), porous SiC ceramics without additives (Jang & Sakka, 2007), #-SiC nanoparticle-packed
beds (Wan et al., 2017), polysiloxane-derived porous SiC ceramics (Eom et al., 2008). The
thermal conductivities of the porous SiC ceramics were highly dependent on their pore sizes.
Specificially, The thermal conductivity of porous SiC ceramics is significantly increased from ~14
W/(mK) to ~ 26 W/(mK) by increasing the pore size from ~ 7 um to ~ 98 um at an equivallent
porosity of ~54% (Das et al., 2024), owing to less phonon-pore scattering in porous SiC with larger
pores because of the smaller pore/strut interface areas at the same porosity. The thermal
conductivity of porous SiC ceramics is greatly decreased by introducing thermally insulating
secondary phases and incorporating excess carbon or silicon. These additions create heterophase
boundaries (SiC/C and SiC/Si), which enhance phonon scattering at the boundaries (Kim et al.,
2020, Kang et al., 2021).

Understanding the thermal conductivity of porous SiC ceramics is crucial due to their wide-
ranging applications in extreme environments and advanced technologies. The thermal
conductivity of porous SiC ceramics directly impacts their role in thermal management systems
like heat exchangers, gas turbines, and thermal barrier coatings, where efficient heat transfer or
insulation is essential. Tailoring thermal conductivity through control of porosity and
microstructure enables the design of materials optimized for energy systems, such as fuel cells and
thermoelectric devices, improving efficiency and sustainability. Accurate knowledge enhances
reliability by mitigating risks like thermal shock and ensuring long-term performance in safety-
critical applications. Additionally, understanding heat transport mechanisms in porous SiC
advances fundamental science and aids industries in meeting stringent performance standards while
maintaining cost efficiency. Together, these factors underscore the significance of thermal
conductivity in unlocking the full potential of porous SiC ceramics.
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A comprehensive understanding of the thermal conductivity of porous SiC ceramics is
essential for enhancing their performance, extending their applications, and addressing energy,
environmental, and safety challenges in modern technology. It serves both scientific progress and
practical advancements in critical industries.

The goal of this review is to summarize the effects of porosity, pore size, additive
composition, and necking area on the thermal conductivity of porous SiC ceramics.

2. FACTORS AFFECTING THERMAL CONDUCTIVITY OF POROUS SiC
CERAMICS

The thermal conductivity of ceramic materials is mainly dependent on the transfer of thermal
elastic waves known as phonons. Phonons collide with imperfections in materials such as grain
boundaries, pores, impurities, and defects, causing phonon scattering, which decreases the mean
free path. The relationship between thermal conductivity (x) and the mean free path (l) can be
estimated as follows (Watari et al., 2003)

_1
K—g(l)'Cp), ()

where v is the velocity of sound in the solid, and Cp is the heat capacity. This equation shows
that the conductivity of a material primarily depends on its mean free path. The higher the mean
free path, the higher the thermal conductivity of the material becomes (Jang et al., 206).

The intrinsic thermal conductivity values of single crystalline 6H (a-SiC), 4H (a-SiC), and
3C (B-SiC) are 490-500 W/(mK) (Bhatnagar et al., 1993; Shenai et al., 1989), 400 W/(mK)
(Trew, 1997), and 490 W/(mK) (Bhatnagar et al., 1993), respectively.

2.1 POROSITY

Porosity is one of the most significant factors affecting the thermal conductivity of porous
SiC ceramics. The introduction of porosity into SiC ceramics isan extremely versatile and powerful
strategy for greatly extending the range of engineering properties offered by SiC ceramic
components. It's well known that the porosity is a nonconductive portion of the material which
contains a gaseous phase, that is, air. In addition, sintering temperature also affects the thermal
conductivity of porous SiC ceramics, for example, Kultayeva et al. investigated the effect of
porosity on the thermal properties of porous SiC ceramics. They found that the porous SiC ceramics
sintered at 2000°C and 1900°C exhibited the thermal conductivities of 14.1 and 9.4 W/(mK),
respectively, at the equivalent porosity of~ 52.3% (Kultayeva et al., 2020). The higher sintering
temperature exhibited the higher thermal conductivity because of the coarser microstructure.

Table 1 shows the reported literature data of the thermal conductivity of porous SiC ceramics.
Generally, the thermal conductivities of porous SiC ceramics decrease with increasing porosity
(Kultayeva et al., 2020; Eomet al., 2008, Kultayeva et al., 2023; Kim et al., 2020). Specifically,
the thermal conductivity of porous SiC ceramics sintered with 10 vol% Y,03-AIN additives
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decreased from 37.9 to 5.8 W/(mK) as the porosity increased from 30% to 63% (Kultayeva et al.,
2020). The thermal conductivity of SiC foams decreased from 14.0-4.0 W/(mK) with an increase
in porosity from 69% to 88% (Janaet al., 2017).

Table 1
The thermal conductivity data of porous SiC ceramics
Thermal
Porous SiC ceramics Porosity (%) Conductivity, References
(W/(mK))
Porous SiC ceramics with 1 vol% of BN ~62 — ~66 11.6-84 Kultayeva et al., 2021
Porous SiC-SiO, composites ~62 — ~64 0.21-0.15 Malik et al., 2020
Porous silica-bonded SiC ceramic 55.9-70.2 0.186 — 0.057 Kimet al., 2020
Polysiloxane-derived porous SiC ceramics ~43 —~74 ~21-~2 Eomet al., 2008
1 1 1 0, -
Rorous SIC ceramics with 10 vol% Y20s 300 — 63% 379-58 Kultayeva et al., 2020
SiC foams 69 — 88 14.0-4.0 Jana et al., 2017
Wood-derived porous SiC ceramics 43% —67% 415-150 Papacenna et al., 2007
1 I ni 0,
Ei?[:?du; SiC ceramics containing 10 vol% 402 - 66.1 227_48 Rajpoot et al., 2020
Porous SiC ceramics without additives 30.4-405 83-60 Jang & Sakka, 2007

The thermal conductivity of porous SiC ceramics fabricated by adding boron carbide additive
and sintered in Ar and N2 atmospheres increased from 7.6 to 19.8 W/(mK) and 3.3 to 5.5 W/(mK)
with decreasing porosity from 68.2 to 58.3% and from 70.3 to 61.7%, respectively (Kultayeva et
al., 2023). Similar results were reported for porous SiC-SiO2 composites (Malik et al., 2020),
porous silica-bonded SiC ceramic (Kim et al., 2020), polysiloxane-derived porous SiC ceramics
(Eom et al., 2008), wood-derived porous SiC ceramics (Papacenna et al., 2007), porous SiC
ceramics containing 10 vol% nitride (Rajpoot et al., 2020), porous SiC ceramics without additives
(Jang & Sakka, 2007). These results were attributed that the porosity interrupts the direct heat
conduction paths available in the bulk material, increasing the average path length for heat transport
and thus reducing thermal conductivity.

These results suggest that the thermal conductivity of porous SiC ceramics can be maximized
by adjusting porosity.

2.2 PORE SIZE

Pore size is another critical factor that influences thermal conductivity. Larger pores typically
lead to a decrease in thermal conductivity, as the effective path for heat transfer becomes longer
and more interrupted. In contrast, smaller, more uniform pores tend to support higher thermal
conductivity due to shorter heat transfer paths and reduced scattering. Additionally, when pore
sizes are in the nanometer range, phonon scattering increases, which can further reduce thermal
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conductivity. Generally, thermal conductivity of porous SiC ceramics increases with increasing
pore size (Lucio et al., 2022). Rajpoot et al. studied the influence of SiC powder particle size on
the pore structure of porous SiC ceramics. Their findings revealed that larger initial particle sizes
resulted in larger pore sizes within porous SiOC-bonded SiC ceramics. As the average pore size
increased from 218 nm to 778 nm, the thermal conductivity initially increased from 0.78 to 0.86
W/(mK), but further enlargement of the pore size to 1013 nm caused the thermal conductivity to
decline to 0.58 W/(mK). The study also demonstrated that changes in the starting particle size
influenced not only pore size but also the overall porosity of the porous SiC ceramics (Rajpoot et
al., 2021). Das et al. investigated the effect of pore size on the thermal conductivity of porous SiC
ceramics by varying pore sizes from ~7 um to ~98 um with the same porosities (~54% and ~63%).
They found that the thermal conductivity of porous SiC ceramics increased from ~14.3 to ~26.2
W/(mK) with an increase in average pore size from ~7 to ~98 um, respectively, at the porosity of
~54%. The increase in thermal conductivity with increasing pore size (larger pores) was attributed
to reduced phonon-pore scattering because of the smaller number of pores, that is, smaller
pore/strut interface areas at the same porosity, which leads to an increase in the mean free path of
the phonons (Das et al., 2023).

These results suggest that the thermal conductivities of porous SiC ceramics can be
successfully tuned for various applications by adjusting the pore size at a constant porosity.

2.3 ADDITIVE COMPOSITION

Additives are frequently introduced to improve densification or modify the microstructure of
SiC ceramics. Common additives like aluminum oxide (Al20s), boron carbide (B4C), and yttrium
oxide (Y20s3) can affect thermal conductivity by altering the sintering behavior, grain structure, and
phase composition of the ceramics. Additives can either increase or decrease thermal conductivity
depending on their influence on grain boundaries and secondary phase formation.

Additive composition influences the necking area and grain boundary structure of porous SiC
ceramics. Kultayeva et al. reported that the thermal conductivity of undoped porous SiC ceramic
(~11 W/(mK)) at a constant porosity of ~61.3% increased by 48% (~17 W/(mK)) when 1 vol%
B.C was added and decreased by 31% (~8 W/(mK)) when 1 vol% Sc,03 was added (Kultayeva et
al., 2021a). Additionally, Taki et al. (2018) and Kim et al. (2020) found that adding excess carbon
or silicon to porous SiC ceramics deacreased their thermal conductivity. Similarly, Malik et al.
(2020) and Kang et al. (2021) observed that introducing a thermally insulating secondary phase
into porous SiC ceramics significantly increased interfacial thermal resistance, leading to a
decrease in thermal conductivity. Rajpoot et al. (2020) demonstrated that the electrical
conductivity of porous SiC ceramics can be adjusted independently of thermal conductivity by
incorporating metal nitrides such as AIN, BN, or TiN. Yeom et al. investigated the influence of
rare-earth oxide composition on the thermal conductivity of porous liquid-phase-sintered SiC
ceramics. They found that, at the same porosity of 54.2%, the thermal conductivity increased by
approximately 56%, increasing from ~9 W/(mK) for porous SiC ceramics sintered with 5 vol%
AIN-Lu203 to 14.4 W/(mK) for those sintered with 5 vol% AIN-Sc,Os. Dense SiC ceramics
sintered without Al-containing additives exhibited thermal conductivities as high as 167262
W/(m-K) (Jang et al., 2016; Cho & Kim, 2017; Seo et al. 2017), while those with Al-containing
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additives showed much lower values, ranging from 32 to 80 W/(m-K) (Zhan et al., 2002; Eom et
al., 2016).

These results suggest, that the thermal conductivity of SiC ceramics is strongly affected by
porosity and potentially by the incorporation of dopant atoms into the SiC lattice. These findings
demonstrate that Al-containing additives are detrimental to improving the thermal properties of
porous SiC ceramics, whereas B-containing additives effectively enhance their thermal
conductivity.

2.4 NECKING AREA

The necking area, or the bonding area between SiC grains, directly impacts thermal
conductivity. A larger necking area increases thermal conductivity by allowing more direct solid-
to-solid contact between grains, improving heat transfer across the porous SiC ceramic. Conversely,
a smaller necking area restricts heat flow, decreasing thermal conductivity. The necking area can
be controlled through sintering parameters, such as temperature, additive compositions, and
atmosphere (Ar or N2). High-temperature sintering generally increases the necking area between
SiC grains by promoting grain growth, leading to higher thermal conductivity. Kultayeva et al.
(2021) studied influence of BN additives and sintering atmosphere on microstructure and properties
of porous SiC ceramics. Porous SiC ceramic with 1.5 vol% of BN sintered in Ar atmosphere
exhibited higher thermal conductivity (11.6 W/(mK)) than that of porous SiC ceramic with 1.5 vol%
of BN sintered in N2 atmosphere (4.6 W/(mK)) at 65.9% porosity. Another study by Kultayeva et
al. (2023) reported the similar trend for porous SiC ceramics with a boron carbide additive (B4C)
sintered in Ar and N> atmospheres. They found that the thermal conductivity of porous SiC
ceramics increases as the necking area between SiC grains grows. A larger necking area facilitates
a broader conduction path for phonons, resulting in higher thermal conductivity. In porous SiC
ceramics sintered with B4sC or BN additives, the necking area can be controlled by adjusting the
sintering atmosphere and the content of B4C or BN. Additionally, the thermal conductivity of
porous SiC ceramics sintered with 1 vol% B4C (16.6 W/(mK)) was approximately 48% higher than
that of a porous SiC ceramic without the addition of B4C (11.2 W/(mK)) at an equivalent porosity
of ~ 61.3%.

These findings indicate that boron doping within the SiC lattice playsa crucial role in forming
a broader necking area between SiC grains, which significantly enhances the thermal conductivity
of porous SiC ceramics. Additionally, the thermal conductivity of porous SiC ceramics can be
optimized by carefully adjusting the amount of B4C and BN additives and conducting the sintering
process in an argon (Ar) atmosphere to achieve the desired microstructural and thermal properties.

3 CONCLUSIONS
This review highlights that factors such as porosity, pore size, additive composition, and

necking area significantly impact the thermal conductivity of porous SiC ceramics. The following
are the main comclusions:
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(1) The thermal conductivity of porous SiC ceramics is influenced by its porosity, i.e. with
an increase in porosity the thermal conductivity decreases. This is because the porosity
interrupts the direct heat conduction paths available in the bulk material, increasing the
average path length for heat transport and thus reducing thermal conductivity.

(2) The thermal conductivity of porous SiC ceramics increase with increasing pore size at
constant porosity. The increase in thermal conductivity with increasing pore size (larger
pores) was attributed to reduced phonon-pore scattering because of the smaller number
of pores, that is, smaller pore/strut interface areas at the same porosity.

(3) The thermal conductivity of porous SiC ceramics is strongly affected by porosity and
potentially by the incorporation of dopant atoms into the SiC lattice. B-containing
additives are beneficial to improve the thermal conductivity porous SiC ceramics.

(4) B-doping into the SiC lattice plays a crucial role in forming a wider necking area between
SiC grains, which significantly enhances the thermal conductivity of porous SiC ceramics.
Additionally, the thermal conductivity of porous SiC ceramics can be optimized by
carefully adjusting the amount of B4C and BN additives and conducting the sintering
process in an argon (Ar) atmosphere to achieve the desired microstructural and thermal
properties.

4 FUTURE WORK

Developing innovative approaches to control the thermal properties of porous SiC ceramics

holds immense potential for enabling diverse applications in the near future. Despite their promise,
the influence of incorporating conductive phases like carbon nanotubes on the properties of porous
SiC ceramics has not yet been investigated. Studying how carbon nanotubes affect the electrical
and thermal characteristics of these ceramics offers an interesting area for future research. By
advancing processing methods and deepening our understanding of microstructural influences, it
will be possible to engineer porous SiC ceramics with precisely controlled thermal properties. This
progress could unlock a broad range of high-performance applications, significantly enhancing the
functionality and diversity of the advanced porous SiC ceramics

1.
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