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Al mofle AEAY HE AR AL dol Aze A= 7is/de BAsor sk
Al rol] 2Rs et 5ol ti| 2] 2Eolu 24 Ae4 Al 28 S VIS
Ae] 24 o1k FHAIE Holde = e AlEe 2l Hieh ade FAI7]AL 9l
ok ARAE UiehiER de) AR o] & Uie 7B (refractory castables)> ©]2f@t 8]
H-55t0] mof] Fopoll =8 A=mA] Hekde AN 4 Q= A=A, g LIgt 3ol
7Fe/de AYAL Stk Uish ARERES: Sk2ollM AR 7Fedt AR UshiER w2 oS
B2t WE S4/3e 25l HeRt ¥l 7hssitke 540l jlem, 5o =nldt +5E
(0.1:0.5%) 3} 9=t 71A A ZdE A Almet APdslels e ARSI olfEt 5
g2 WA EA ARRE 7] ok ARe 2% dolE A= AAEE AdH:

& o] A2 Uil TiERee] 553 ERfA-eekE SAde Aol wdelA
Asisiar, ol Sl @l =oilo) A2 e BHdste Zloltt & st TiliEeE T
T AR 2A7F obd Bl BE wiAR dERteen A2 Bd Ve HAfsiaAt
.

I, ek A2EREe] 71 of3f

1. 09| Zolot MeH uid

W3} AAERES 24} IR 2 (cast) B = Q1(able) YFHAIRE oulald, Qwr) =
e WS} ZAl(refractory aggregate) 2t ZA3H AFAY|(binder) & HiRlSIAL &2 It £
Ko s} TS Qi g WEHES: ARIck! Wi A Mol WAL %
%, T, AL S ofe] WAOR AlFo] GOl AEkEe] Fold AT SRe] A7

A Sl de] HaEs, AR Aol T 28wt 8] S7Isie?

3 TR0k S5 LS A e elolido] ATENEA, AAE ALehE So) s
ek WetRo] A% HES A ik gk

1 EgA TRl (FF AL 2008), p. 105,
2 Mitsuo Sato, Akira Ishikawa, “Construction Technology of Monolithic Refractories”, Nippon Steel Technical Report 125(2020), p. 74.
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Hom vro exo) oAz 7R 4 Aok

2) B8+ 24

Ut AeRe 1 SRl o] WS- ek IUTEl Aier] 49 k)
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Sol AR TR A wAp At 945t geheg A

K

3) 2% WAUS

A& A Almes 4 ol HE U] -y Ade] FhE S8l el

3 oot TRE AU e AR B4 ofsll, TAMIE AEAI 37(T=ARIEFS] 2010), p. 188,
4 SR IR me Atalolt Ee) B 7 WE vl3% BRE oot 299 USEe wapls ol
AR A2 BEREch SEARMZIEY https:/ /www. kicet.re.kr/00016/00045.web (Z5-AMY : 2025.7.10.)

Ligh FHAERSS| =0 TisHo] 2t 0

99



100

2ol sk
AL, o) vy Bl Ot QI 2k Alebe] ARk B 2 At sk
2 AU OIEES ek o) TACIAE 743t =S Zi v mAp | 9]

(greenware) THAOIA ZLe7F ulf9- ofsich ESE &2 A% 9l 24 Al o S 24 5

K

oXx

2

g

tE koo
T
o
ol

]

ol 7o AR grert A2 diY 2 FHl Y o]
ek 2321E= $5E0] 0.5% vRte]7]el A= ¥l a4
gole EAP]of Hish PgAotk

4) 4% L AT B4

EAE dibAoR 9| 2 2k}, FUs, 9, AaEE 22 o JHiE 49
ot uig) FiABRES 2 ZRPIAE, 7Y, Hvie 59 ARE W] ARt

NAag 71 A AT Wish ALERE FRolA & o ARERE 71ROl ARl
S0z Qlsl] MZ AJoldt ate skert Wigt AiAaEEe] e AlEe] Basith <
T EE0| A5E 7Hsl 5 Ulell 117 SAREES soleitt FIABRE2 Al EEAE
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5 8 MSETSIIE (AL 2008), p. 106,

6 2% w7t UeEls ofF mAUZe] AR AEs| Slshiis AAEEe) 24 250t 2% fAE Fasith dyiHos
1500TolA 3AIRE AIBRe A TTEIZofA] 428 Z3wr} LpeRdTh CA-160S o2 E9 110CoJA] 24A17F A8 7% USH()
7y 20040)kg/cmPolck 1200T el 3AITE B Aleli= 150(35)kg/em’ &2 53} ) %7 2ASET, 1500ClA 3A7F 2
Aol 400(70)kg/cm? 02 Lo}k QHbAQ] Tofl ARCQ BollAlE 1300C We7} F31 44 25 Hjo|T R ARES AN
T i UHIAEE FRlsk= o] £k

7 A9bAQl st AreRge] st ARKS 308 Uielout A=Y o8 AlRE ZpaE AAERERS 7E 918 S
Soltell wa} Hspazlo] v Zdojzick s[5k o= Uik A erEo] vls| vlwA lujchs AU # Ask} dAslA] oiecks
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WS WolEL), B3] 2 WA A=, viuIdt $58, o3 vt 4% W] 218

7hsde 718 =4 AR gHAE ol A= AR FoS ARt FolEr) FhAE)
O] 93t QP TR 2R vl fA| T 4= A STk ol tiE A ARE
O] AR & 7H|3(Jun Kaneko) @] A% AE T4 w&2|w A vlwrt Eck 10 &
FY AR 7k B 23 3PS E SoflA] "ol AR E A% 7R F2 1do]
2QET)E 22 6529] 7|7o] A E foF 22 77hdo] gt Tejal §OR T
2L 6579 71 ARE Bt KIS ole g WSt JHAERES ofjxof ARIE- E(4E)<t
T QI AR 2SS SPeiA] A v & 7RIE] ARETE 3 Afo| A= AR e

AlZbo] 18] 47| ¢t 2HE HEA glo]H|2A(Robert Bruce Davis) 2] 1145 7|AERS: WSt
Afz2] A 51 Aol Bk UL ool T, A1RIS 2} 22 A 20-30m] o

FEEO 27] 3t AR uARTOIEE? A A% 9 A ARES 250l ket Hrk0
& 7HEe] o EAF AR ARkt 119-3142] Alzte] AqEThal Aztsokd wist
NABRES ol A=l Aol duit ZReA] Azkek 4= Qlck

1 S A M=t Wet FHAERES 4 Hln
Sty A w2} A5 et Zises
ARg on 1200-1300C 1400-1800C
TEE 10-14% 0.1-0.5%
kA SiO2 60-70%, AkOs 15-25% AlOs 30-88%, SiOz 0-60%
23 MAUE 23 Al sk o} vkg 9 Al A9t
] A - E3(FHE ) E2(1.5MPa o)
715E 0-5%( ]2 10-20%(TH5-2)
Az & 7= A9 gl 15-25MPa
Bt ey 20-40MPa 60-100MPa

8 Jun Kaneko, Special Project Catalogue (Ree & Jun Kaneko Foundation, 2008), p. 2.

9 Robert Bruce Davis, “Design and Development of Advanced Castable Refractory Materials”, Oregon Health & Science University Ph.D thesis
(2015), pp. 88-90.

10 Robert Bruce Davis, $]9] t=1 p. 104.
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oI} HotE W A%t AP Sled, vl el Xk s 2 woke] 7197t
2l HejAvo] HU(Alasdair Bremner) OJCEIN Z18] GAh= 4IRS U} ZA2|E7} oo
Al ofult olde Alse = =7k, TUish A2ERER oiE Alebe AR AAEE WE
QR S0 WEL AIBFAN AAEIUCE? olefe BAClS vlgo 2 1t 2008
HIAFSEY] 3=FL TAn Investigation into the Potential Creative Applications of Refractory Concrete) (2008)
oA st Fa2IES] =9 7hsAde Ao ® it

1) a7 oo

A WA et 2EeES A% ol el SQo A Ame AR He AR

o} = gt el 7120 AR A S dolds AlRe 27 TR At
o} o] BEGE BHE Jasiit?
5wl cheke 4 7 HAeE BE 2 A3 e 5)S AR st
o MBS ARSI Al WA AL ol 2E A

42 UFH0E A o2 B3l ekt ol
Aol A8 o) ek 4= ol ml, 71 kS 7SS o) WA Sl ukg
2 AFFORHN FoF BIHE A% doleat AZTE 2L FofolekE A=A Ao

e} ZiEREolA e Hhgol UehdS sl
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=
-@j
O
gL
=)
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o
5
o,
N
ot
0 ox
Al
b
o,

N defieo] Blu)(Alasdair Bremner) = G L0 7|ke g g 18k 215 24 SKIRI Aluid @] 35 Ao} CEOolT
= 220l osslal(Glasgow School of Art)of|A] AP a3t 5 @74 gl University of Central Lancashire) 4] Wi}
FAR|E0] Aol 8ol It AE Ff WAL BRIE Riske

12 Alasdair Bremner, “New Possibilities for Refractory Castable”, Atoms to Art Conference, University of Central Lancashire (2003), p. 4.

13 Alasdair Bremner, “An Investigation into the Potential Creative Applications of Refractory Concrete”, The University of Central Lancashire Ph.D
thesis (2008), p. 9.
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T TR R 2u A5 AR Al 288 9] el ARt el ARl
2 g5l= A 7ol tigh =0l Altjdo g HEGGy = A= 714 AR gt o
Aap 24 249] Folc). Balqe] ¢ Jon Flo 90, Greentech 170 5 714 A48 W3}
eBkE AlEE IR ARSkE ) 3em, 271 o] SiE Alw 24 Se Ales

A Asker Al Wake Amaeba 2] FAjolck BUe] At HARES] o sA]
7HEte Aol oigh dfeka] EAt AAA Fo] Btk ool Sl

B ATz BRIy Ao ghAle BRI o]0 At gl B tleaA, et
Ahosehgo) zAduleh B4 BAsl] melld] B8-S ola TAHS Wake Aste wit

Wt A2ekEe] 71 4 AR ek A, Wigh viE A3A, 7MY 23ker 4
el SRk Avbd oz SHAERE HiRlelld SAR= oF 70% WeIE 7H E vlEE
A6k, of7]of e} mlEo] 5-15%, YFru AHE AZA7E 10-15%7}F EZ9kE]aL, 2] 5
Aol w2t oozt 7L S olE S0l =AP] 7 WY B4 ffRh 3 ik
HH, 0-6mm o] AT A 72-75%, GG R 5 WEE wlE 8-10%, YL Al
E 12-14%, & 6.5-8.5%7} A8k

14 Eae|Eo] Ty ARSI A FHiRR HEsPIE Sih ESPIRL 1 Al wa 230 et Esiiel Eby
= e, ONHOR it nleg Eahlz 1 9je) St A Eaple Rer aaraeess) AR g,
(715 2024), pp. 164-165.
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ofe] 7h Q0] QRS HhEIslo] ALSRE, 2 Qs RS HShL AL QA U
2 vg] AUek QA S ARICES QAR smm A7FEO B 5% oA F
ot BAE HBYZ, smm AL FHOR s o W= S FLBAYE HA
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3) 24A

Uieh 7ieEree] daRe 2 da dFUHoE ARIE(CAC) 7 AR of Al

15 Alasdair Bremner, Fahad Alkandari, “Refractory Concrete: A Material that Offers New Ceramic Opportunities”, ICS 2011 Conference Proceedings
(2011), p. 4.

16 S au|ESls] TRAIEIEEYSh (7185 2024), p. SS.

17 Alasdair Bremner, Fahad Alkandari, F9] =& p. 4.
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1) &=
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o] wlet GEfR|ANE BE 110To|A] 24A17F AZ8HH =4 MPa 2520]] o|E2t} dlE £
OkA] A|AJEE HACT-160 7HAERES AZR Z OF 1525MPaQ] =715 Koo 135002 4
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18 2SI AMIE), TAMIE MY 131(T=ARIEES] 1993), pp. 107-108.

19 Alasdair Bremner, Fahad Alkandari, €] =% p- 4

20 https://krref.com/ko/refractory-castable/#:~:text=962A%206 (ZIF-AMY 2025.7.25.)

21 J. Kasper et al., “Influence of the type of phosphate additive and its concentration on the setting kinetics of CA cement bonded refractory
castables with special regard to the resulting pH value”, Open Ceramics, 15 (2023), p. 2.
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22 Ibrahim M.I. Bayoumi et al., “Rheology of refractory concrete: An article review”, Boletin de la Sociedad Espaiiola de Cerdmica y Vidrio, 61
(2022), p. 454.
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23 Ibrahim M.I. Bayoumi et al., oro] =t p. 456.

24 J. Ramon Castro et al., “Innovative refractory concrete for high temperature thermal energy storage", Solar Energy Materials and Solar Cells,
285 (2025), p. L.

25 M. Rimoldi et al., “Refractory castables for civil use: main properties depending on its application”, Procedia Materials Science, 1 (2012) p.
379.

26 Alasdair Bremner, “An Investigation into the Potential Creative Applications of Refractory Concrete”, The University of Central Lancashire Ph.D
thesis (2008), p. 279.

27 M. Rimoldi et al, 99| =5 p. 379,

28 Tbrahim M.I. Bayoumi et al., Qo] =1 p. 457.
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Abstract

Refractory Castables for Ceramic Craft:
An Exploratory Study of Material Potential

Hwang, Sehoon™

This study explores the transformation of refractory castable, an industrial material, into a sculptural
medium for contemporary ceramics to overcome traditional material limitations and expand artistic expression.

Refractory castable exhibits distinct properties from clay-based materials: extreme temperature resistance
(1400-1800C), minimal shrinkage (0.1-0.5%), and dual bonding mechanisms through alumina cement.

The methodology analyzed composite material components including refractory aggregates, fines, binders,
and additives. Through optimization of particle distribution, admixture selection, and cement content
adjustment, a compositional approach was developed that surpasses previous research limitations of using only
pre-manufactured products.

A firing schedule suitable for studio environments was established using stepwise heating at 100, 250T,
and $50T intervals to prevent steam spalling while achieving adequate strength. Five forming techniques were
developed: mold casting, hand building, release molds, refractory adhesives, and firing stability utilization.

Key innovations include complex structures using combustible molds, modular assembly with refractory
adhesives, and temporal narratives through repeated firing. Functional products such as tea trays, diffusers,
and planters demonstrated active utilization of material porosity.

Results show diverse applications including large installations, architectural ceramics, and functional
products. Minimal shrinkage and high strength enable unprecedented scale and complexity, while thermal
stability allows repeated firing and multi-layered construction techniques.

This Study holds significance as foundational research that presents the developmental direction of
contemporary ceramics through a convergent approach that breaks down the boundaries between tradition and
modernity, technology and art, by proposing a methodology for transforming industrial refractory materials

into artisctic media.

* Ph.D. Student, Department of Ceramic Art and Design, Seoul National University of Science and Technology
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