@ 7 atudl 2 nquaau-Aeau 2567)

Comparison of Firing Temperature on Physical Properties of Copper red

Glazes by Automation Shuttle Kiln in Reduction Atmosphere
*Soravich Mulinta
'Department of Production Innovation and Ceramics Design, Faculty of Industrials
Technology, Lampang Rajabhat University

*Corresponding author: Soravich@lpru.ac.th

Received Reviewed Revised Accepted
23/07/2024 30/07/2024 29/08/2024 29/08/2024
Abstract

The objective of this study was to study firing temperatures on the physical
properties of copper red glazes for ceramic products. The experiment started with the
Seger formula containing basic groups of 0.2mole Feldspar (K,0-AlL,O5-65i0,), 0.1 mole
Calcium carbonate (CaCO,), 0.1 mole Barium carbonate (BaO) and 0.6-mole Zinc oxide
(Zn0), the media group of 0.25 - 0.40mole Aluminum oxide (Al,O;) and an acid group
of 2.0 - 4.0 mole Silicon dioxide (SiO,), coloring agent 0.3% copper carbonate (CuCO5)
and 6%Tin oxide (SnO,). The copper red glaze was used in ground forms (ground for 4
hours) as an additive in the Seger formula for firing at 1250 and 1280°C. The firing
condition in the reduction atmosphere can be divided into two parts. In the first part,
the firing condition and atmosphere appear red color. A suitable firing condition for
copper red glazes was a reduction from 950°C to 1250°C, reduction to natural firing to
maximum temperature, and soaking at the highest temperature for 1 5 minutes.
The second part of the firing condition for copper red glazes was a reduction from
950°C to 1280°C, reduction to natural firing to maximum temperature, and soaking at
the highest temperature for 1 5 minutes. The appearance of copper red glaze in
formula 1 and 16 red colors, good melting, flow less, and not cracking, the glaze

formula can be applied to the reduction firing process in an automatic kiln.
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Figure 1 The Seger formula of copper red
Table 1 Composition of copper red used in the study
. Tagauilélunimeasa (Gesas)
931 - — - -

, Tnuvaey  _ . WUSHY WAALTEL fiuv .
daumau .. ®sAeenlen . . . FAn
Wagaus oonlun ponlan a1
1 54.80 24.0 9.7 4.9 1.3 5.3
2 51.7 22.7 9.2 4.6 1.2 10.6
3 49.0 215 8.7 a4 1.1 15.3
a 46.5 20.4 8.2 4.2 1.1 19.6
5 44.3 19.4 7.9 4.0 1.0 23.4
6 54.0 23.7 9.6 4.9 3.8 4.0
7 51.0 22.4 9.1 4.6 3.6 9.3
8 48.4 21.2 8.6 a4 3.4 14.0
9 46.0 20.2 8.2 4.1 3.2 18.3
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10 43.9 19.2 7.8 3.9 3.0 222
11 53.2 234 9.5 4.8 6.2 29
12 50.5 22.1 8.9 4.5 58 8.2
13 47.8 21.0 8.5 4.3 55 12.9
14 455 19.8 8.1 4.1 53 17.2
15 433 19.0 7.7 39 5.0 21.1
16 52.7 23.1 9.3 a7 8.5 1.7
17 49.8 218 8.8 4.5 8.1 7.0
18 47.3 20.7 8.4 4.2 77 11.7
19 45.0 19.7 8.0 4.0 7.3 16.0
20 42.9 18.8 7.6 3.9 7.0 19.8
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Figure 2 Preparation of specimens of copper red glaze
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Figure 3 Firing Program of automation shuttle kiln for copper red glazes
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Figure 4 The appearance texture of red glaze of copper fired at 1250°C
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Figure 5 The melting of the red glaze of copper fired at 1250°C
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Figure 7 Appearance texture of red glaze of copper fired at 1280°C
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Figure 8 Melting of the red glaze of copper fired at 1280°C

[138]



@ 7 atiuf 2 ngun1AL-Bavinax 2567)

nsMAdpUvABNfveIAdeUALATBMBILAINTigamMYTl 1280°C USTENMATANTY
NNTMARDINUIN Indeudunrasmosunmdsnmsniinnisvasu Tnsinnsidsuulag
SUM5991NMIaNTIBURNTTBFIDRNINN I IaeNfTigumgll 1250°C Gan1snaeunved
\deutuegifutsinamesdan 1.8 lua Smsusousunn lasndeuiianisudinszaesiidu
Kugunanaade 4 iwuiiuns widouinavesergliunfindy 0.13-0.28 Tua indouasiing
winszawanas WeUlinavestanianasazUsingdnuaznsvasuiveundouazanasdans
Fndmsdiunand 1-5 ifeyTinmvesergiunfindu 0.13-0.28 ua manaoufvenaieu
gfinsuinszasanas Jaagiiiuldandnsdnnani 5 indevasiidnvaslufoudidurin
udnanaiade 2.5 wuRiung warUuiuvesergiuniintu 0.13-0.28 Tua tdeuaziimanaon
fndurou uaziiduihuguinanaedsanasusngda Figure 8

nsnadounIsinadavedndoudiauosmeauadinifigunail 1280°C UT3EINTA
iy vhnstaainssesmslvadvesiiadeululiunadey nn1smeaeamu wdeuiims
TvasgsludIunuvesesgiiun 0.18-0.28 Tualusnsdriunand 6 -20 uazieUIuruves
azg:ﬁmLﬁu%uﬂwsimaéf'asuamﬁauaﬂaqLﬁmﬁaa uennIdloUTinavesianfiuniniums
viaoufvesindouazanauiiuliegadniou esndanuduingiunulivilliiedeviiani:
\unsn F98dniigavasusiegi 1710°C aumafifiandn Hye-Jin, E. (2013) waz Wang, Y.
(2018) ldvhmsdnwuda sewmaiiviinamesdanififusnniuisdwadenisivaionadeu
Aun3vBINDIUAIAT Figure 9

100

A1
!

=]

WARIUBUAFIU (311,

1

AINIT

1 23 4567 8 91011121314151617181920
anTidaunEy

Figure 9 The flow of red copper coating at 1280°C
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amwmﬂmmé‘auﬁuﬁqquﬁ 1250°C fimswiarramsidusanidu 3 439 Ao F9UsAN
fgunaiivied-400°C Mszoznan 4 §21ua $ns1nswade 1.5-2.5°C/min gannil 400-
950°C dszez1081 4 $9lu9 SRsINIsRdE 2-2.5C/min wassunsusuidndusenisusu
ﬂa'aaLmLmLLazU%‘Uﬂ?mmauﬁﬂam%’wajl,mLm L?jE]‘U%ULW]LN’]IﬁL%’]éﬁﬂ’]’JZﬁMQﬁLLéj’J

v

nsiingumgidu laglunsufugungiilugisanduinifugungiiiade 90°C/h. uils

A v

gl 1250°C uagyin1sdugaumgiily 15-20 Wil WelawmiwnainnisUaudedlvigamai

a

anasegnedng damvesangnamiadevtuiigumad 1280°C Tdudnsvesgungif 30°C
finsutarasmswndusenidu 3 929 fe Frausnmiigungiivies-400°C Tszaziian
4 $2lua §n51n15weaY 1.5-2.5°C/min gaungdl 400-950°C Td5zezian 4 Hluq
§h51nsiede 2-2.5°C/min Wegumaiifs 950°C Bumsusuandushenisusuddesinian
wazUFuUsnmauiitoudndnian deuuwmunlidndannzaunaud vhamsfugumg ity
Tnglunisusugamgilurasidnduiinstugamgiiade 90°C/min aufisguvndl 1280°C uay
vinsBugamniily 15-20 unit WedawuwiudinsUavdesdigungianasegiedn
F399n115AnwINUI Lndouduniveaneanasiligungll 1250°C a1wnsanlulily
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