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Abstract

This work was inspired by intense competition conditions of tableware ceramics
industry and low competitive capacity of SMEs in Thailand. Customer needs,
marketing gaps and trends, and major competitor information of tableware ceramics
were gathered, studied, analyzed, and subsequently evaluated. Ovenware ceramics
body showed potential for increasing competitiveness. This research was thus aimed to
develop clay body for the ovenware ceramics with the concept of employing existing
technology and local raw materials. The ovenware ceramic body must comprise
cordierite as a major phase to make thermal shock resistance, in accordance with JIS S
2400, over 290°C possible. Raw materials used to obtain the cordierite structure in this
study were commercial grade raw materials (C), rice husk ash (R), or sludge cake from
aluminum scrap and dross recycling industry (Aw). Prototypes clay body was
formulated applying MgO-2Al.03-SiO> phase diagram. The final formulation of C-type
clay body consisted of Alumina 9.71 %, Kaolin 30.94 %, Ball clay 30.94 %, Talc 28.41
% by weight and spodumene 15 parts per hundred. The C-type clay body was slip
casted after 5 hours of wet ball milling, and sintered at 1250 °C. The specimen with
cordierite composites crystal structure could stand thermal shock resistance temperature
higher than 290 °C. It had firing shrinkage, water absorption, and linear expansion co-
efficient (COE) values of 13.42%, 0.05%, and 3.52 x10°°C, respectively. A trial
product, eight-inch diameter bowl, made from the C-type clay body could stand thermal
shock resistance temperature higher than 290 °C.

R-type clay body showed no potential for ovenware ceramics under the same conditions
of the C-type clay body. Aw-type clay body showed better properties than those of C-
type clay body. The optimum proportions comprised Aw-type clay body were Alumina
21.31%, Kaolin 20.74%, Ball clay 20.74%, and Talc 37.22% by weight. Specimens
were prepared applying powdered-clay compaction technique after 5 hours dry ball
milling and sintered at 1325 °C. Cordierite composites crystal structure in the Aw-type
clay body allowed the prototype to have thermal shock resistance temperature higher
than 290 °C. The Aw-type clay body also provided firing shrinkage, water absorption,
and linear expansion co-efficient (COE) values of 14.52%, 8.67%, and 3.95 x10°°C?,
respectively. Alumina from Aw was proven beneficial for ovenware ceramics in terms
of import substitution or self-sufficiency, cost saving, and environment-friendly source.

Keywords:  Ovenware ceramics/Thermal shock resistance/Cordierite composites/
Industry-waste raw materials.



[
Y a a =

P 7 o o &L a Yo o o a A ) o
NAVDINYTIUNUD mMswamMInanuieaun l¥nuweudmsunannsolsuu Iag

1M IBTINN
UIeNA 36
YA v o =\
Ve WIIYINUG TAUILA
S o P o
219156N1U5 N1 A3. Humi 0134ns

A3. aA1 NUSgYuEUL

nangns AINITUAAATQB LA
AN MIVBNUVULAZHAALLVYITUINIS
GRTREY maTuTagiag
AL wasudunadouaziag
= =
Umsanm 2556
U |l
unAnge
"o oA A 9 ) a [

VINANIMIUVITUNFULTIV0IRATIMNTTUATO TFUU TAZ D I3 185 1HN Usznounu

Y { 19y a 9 Y
ﬂ’memmmGlumimmmeum SMEs ‘ﬁﬁaﬂuaﬂ !La3%'lﬂﬂ'lf!'ﬂﬁgllluNﬁﬂ?ﬂm@yjﬁﬂﬁ’lﬂﬂﬂﬁﬂ’lﬁ

YoIgNAT, FOIINNWMIAAIA, 1K 1T tazdoyavesguINndIAYUDIRARINNTIN NUINS
o a o 4 Aa o @ 1 Y T W aw & dy
WALWAAN MRS WATIMSUINBY (Ovenware) AINNTDFIBONTZAUM AT 1A “1UITeTUL
=2 A v =Y A Ad [ s J 14 A wa 9
Widngdszasannann  Ovenware iwsnilluidguaunasidos 1sn  AduiadunIums
nlasun)asgamglodeadunauldgandn 200 *C muwATFIY JIS $2004 Iagaunldlums
[ 4 1 [ A o a a
FUATIEH I 1) mq@mﬂcl%”luqmmmimqmam (©) 2) iuna (R) uag 3) auaznNauIn
E 1 a -
mahtaidelugaamnssunasuvaomuegiiiion (Aw) lagldgas MgO-2A105-SiO;
1 a 1 a a a o v
WUNGATAU C UAIUNANUDI 8QIU 9.71% 1A 30.94% AUAT 30.94% LazING 28.41% (1Y
Y 4 ' Y f
miin) wazdy adegiiv W len 15% Teerhmingw vaidlen s ¥2Tue Jugidiemsnae
- o Y 7 a ¢ o Y o o Y
HUY azwINing 1250 °C Ilassaiwvesnsime lsn Wulassaianan dszneunulaseadig
ou 9 a@wnsanumsilasunlasgurgiiednesiunauldgenin 200 °C Immsnadavdarn
1 = %,‘ LY a L{ o dl 9 60 ~-1 d' o
13.42% AMIgadni 0.05% uazmdnlszansmsveeanioiou 3.52 x10°C' Weih'll
dy I Y 9 ] 4 2 1 A
naaevulitlumruzauuuy vinaduiiguenal 8 41 wunamnsanumsnlasunlas

gavgledanunauldgandn 200 °C

pazdanungasau R Jautiaainanlualinihgasau ¢ ualuneasanudumun gasau

Aw Tawiananngasau ¢ Tunn q aw Taslidrunauvesogiiinngadmnssunaoriaon



a a a ) v %’ o
Lﬁ‘]elﬁ%ﬂ@‘hl@@lllﬁﬂu 21.31% N1aU 20.74% AUAT 20.74% Lagnan 37.22% IﬂﬂuTﬂuﬂ‘UﬂLLﬁ)\i 5

a a

< 3 . 3 a { g { 3
2w Iugdrnsesvugi lansedanuazmniinguvgil 1325 °C Taiieaunil Taseaaily

U

v

a2 J J = a ' v (2 Y 1 o 1
Taquaunao@es 151 annsanumsnlasunlasguugiieganuwdu lagand 200 °C Imms

v Il Pl I
HARINAURN 14.52% AIMsQAFUN 8.67% nazaduiszansmsveneaniiofou 3.95x100°C

1 a ol o A o 3 %} 1

aunsaaglIdhegiinnnmaihavazneuainmsihiaindelugamunssumsvaevaou

A A = S o A 9 7 A 9w
iwyazneuegiilentlsz lewinugaamnssuasedlduuTazemiswsiinlsannlenuemn

3 @ X o oA
oulunduesnnudigu aunsaiamauesld andunu nazmseusniaunadou

o o W A 9 [ a 9) ~ a
AaIfLY: miaﬂwﬂmmmﬁL«vimﬂﬂszmﬂ‘lmmau/mwumsgﬂaﬂuuﬂmqmwgu
] @ [ o 4 J a o (%
ammuwau/aﬁ@wamaa@ﬂs"1514/3@@%mﬂmﬁmmﬂzqﬂﬁmﬂﬁnﬂaum‘l%’

Tvy



