MFENTIVINTNTTIDUNAMSTUATITTD TN 30, atuil 1 w.A.-i.A. 2563 71
The Journal of KMUTNB., Vol. 30, No. 1, Jan.-Mar. 2020

UNANLIRY

a Aa

HAYRINITHIRRENUATINAkAzANBaENINMEnWYBsR gAURUNUIWTERaIA M
wilinytaldumanuauiouas

9ATF FINIMIAANIY* kAT SUINT NAUNTYINIA
nAIvTaRAEans AuyINerEans PnansalivIedy

dnssa dalnsy war 95305 wisasgiun
anifelaveuazian Wnansaluninends

* gimususzanuen Insdnd 0 2218 5549 Bua: apiratt@chula.acth DO 10.14416/).kmutnb.2019.09.008
Fuidle 30 wwiwy 2562 ufludle 28 fiquieu 2562 aeusuiile 9 nngIAN 2562 weunsesulatl 24 fugiou 2562
© 2020 King Mongkut’s University of Technology North Bangkok. All Rights Reserved.

unAnga
wELuunaiuauieuadlaslidgaufunulndulassafrsvennifdenldlunisndadusiesin
futhuegnaunsvans Sgauiululassasanidlelifumnsoundusninfamsunirudosnnismsuieddy
nmsamefvetesissnoudunituasillulassadeiu uenanidufnnnnsléumuseuldifivmetish
TiAanszvaunswninuaznisldsuanuedlivinfussninadodgilufuduueninsedgiianumun
wnduly asdeudiinnisfnynmadeusladesaimganmaidioliiuarufeuaningmeluiedy uas
mawdsuuasrnuuiusreusnuardnumsmemenmussdgdegnndluanmglfnusiandulsslen
soRmugAunuliiensiaorgwsnsely sgnsdshviiansansermudusuilasaianendel
114@'1143%ﬂﬁﬁi’mqﬂizmﬁlﬁaﬁﬂmm'ﬁLU?{EJuLLanamﬁ’aL%aﬂaLLazé’ﬂwmzmqmamwmaﬁgﬁuauﬁ%’ﬁaL.mgjméﬁgaLﬁm
fimsldnulutagiudierunmssnluanizmsldnuais fegredgudumdsnandrunauiumieiussy ve
wazunau ngldsnmaniuieniudgauauilinom vnisundslueaialdiu Lm%wq&qm 3 50u luusiazsau
thiegdgumassuautfdanauasdnuazynamenin nuhigumgiaaaidalilunity wiiu 620° e
aundausuadovesdganasiosay 4247 lunswaesseuusn wdfsnduiitvauudusiluseuil 3 fovay
27.73 Wisuifsufunamediusn Seduiustunsanasesunusuasialilaslatiivedmaifnnssuaunis
oenfindunarnafndoutvosdunaudofuinfintuaniaduuenvesdggsulu

AAARY: BEAUAY 0N LATEITUALET kN

N1391989UNAY: BA5F FINNAABNIY 5UINT MauEINA F3nssas Talnsy waz 353us wadasgIiud, “Navean skt se
aulRdenawazdnuaznisnennvedgiviunuliildnawmwwsinvdaldtumeiuaniouas,” 295975391m 50908047
wszupsie, U7 30, aUuil 1, Wi 71-79, 1.A.-3.A. 2563.



http://dx.doi.org/10.14416/j.kmutnb.2019.09.008

79 MFANFIVINTNTTIDUNAMSTUATIATTD UT 30, aTufi 1 u.A.-il.A. 2563

The Journal of KMUTNB., Vol. 30, No. 1, Jan.-Mar. 2020

‘ Research Article ‘

Effect of Repeated Firings on Mechanical and Physical Properties of Unfired
Refractory Clay Brick Used as Downdraft Wood Fired Kiln Structure

Apirat Theerapapvisetpong® and Thanakorn Wasanapiarnpong

Department of Materials Science, Faculty of Science, Chulalongkorn University, Bangkok, Thailand

Siriphan Nilpairach and Nithiwach Nawaukkaratharnant

Metallurgy and Materials Science Research Institute, Chulalongkorn University, Bangkok, Thailand

* Corresponding Author, Tel. 0 2218 5549, E-mail: apirat.t@chula.ac.th DO 10.14416/j.kmutnb.2019.09.008
Received 30 April 2019; Revised 28 June 2019; Accepted 9 July 2019; Published online: 24 September 2019
© 2020 King Mongkut’s University of Technology North Bangkok. All Rights Reserved.

Abstract

A downdraft wood fired kiln for local pottery production are usually made of unfired refractory clay
bricks found various area. When unfired clay bricks as a kiln structure were heated in the first operation,
the broken problem usually be found. The organic matter and structural water in the brick were removed
between firing, consequently, gave the fired body with weak porous structure. Furthermore, the maximum
firing temperature is not high enough to reach the sintering process and the thickness of the brick gives
high temperature gradient inside the brick body. The knowledge of microstructure developed by heat
transfer from the surface into the body of the brick, which was subjected to fire under real operation
condition from green body, will fulfill the development of unfired refractory clay brick to extend the
lifetimes of the kiln. The aim of this work is to study the difference of the compressive strength and
physical characterization of the brick after fired under real conditions. The brick samples were prepared
from the mixture of Mae Rim pottery clay, sand, and rice husk by using the same formula to the common
unfired refractory clay brick. The samples were then fired up to 3 times in a downdraft wood fired kiln with
common firing schedule for pottery product. The results found that the maximum measured temperature
inside the kiln was 620°C. The average compressive strengths of the brick samples after fired in the first
and second time was decreased by 42.47%. In contrast the higher average compressive strength was
obtained from the third firing bricks which increased by 27.73% compare to the first firing. This increased
strength is correlated with the reduction of the black core area and disappearing of microcline crystalline

phase to form vitreous phase inside of the brick body.

Keywords: Unfired Refractory Clay Brick, Kiln, Pottery, Black Core
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