Journal of the Korean Ceramic Society
Vol. 36, No. 4, pp.333~342, 19995,

71250 Wyt ool WA 0|Xi= Y&k Computer D-basedsH

Qs - & ME
eyt 7] AEF o)

(19984 98 24 A4

Effect of Variable Base Glaze on the Gradation of Colouring
and Analysis of The Computer D-Base

Hee-Jin Lim and Sung-Churl Choi
Department of Inorganic Materials Engineering Hanyang University, Seoul 133-791, Korea
{Received September 2, 1998)

= 5

B e oA oA cbgEl Al (29U TR0 CoAlOTR)E Aldeta =t 7|7 freke] otB-F-2 3l
of vjekst whalwols) AW, 7| B Fee] WAE TkEA st B 2 A8 2lg FhREE 7
T glo|B o] ~8lAA EAF|Reke] AR S S FAAH Itk 7SR AR A5 5, PE, o
.5 g Gol] CoD-ALOA 20d etag whgA7] A7) 24 &X 125070 ol 2] FpAl R B8 ) 480455
nmeld FEE B uha # Rehe ra el ghge AeAE BEH T ERF 2B, a5, ol fellA <
= 28 B9ic). o] s} o] Apse] delelwelx Zr @ s =Y AABNE a2 2= glo) 31 1150708 4
Ao A9l o 2 erasle] §3e] v]AFL B, dfE AR R U SEAFE 7L v E - B

ABSTRACT

This research was performed to investigate how the basic glaze change affected colour development at
high temperature with a slable colorant (spinel structure, CoALQ, pigment). The compounded pigment,
which is widely used for porcelain, was also tested for the hasic glazes adaptability. The data from the fest
were recorded in a computer data-base program. Therefore, could be easily used 1n the study related with a
pottery field. CoO:ALO; system spinel pigment of barium glaze. lime glaze, zinc glaze, lead glaze and talc
glaze were chosen for this study. The colors of Cohalt hlue, bright blue, blue purple, were seen at Lthe wave
lengths of 455~480 nm at the firing lemperature of 1250°C. Siahle color were abtained from lime glaze, bar-
wm glaze, zinc glaze. All the information in the datahase were used to examine all the possible result of the
test m the sludy of porcelain. When the test results database were examined in all temperalure ranges, the
lack of adhesion with the pigment occurred at the temperatures of 1150°C. The lack of adhesion is seen due
to vaporization of Lhe lead glaze.
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Fig. 1. XRD structure of CoAl0,.
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Table 1. Glaze Composition in Equivalents

Oxide | po0 a0 MgO PbO Ba0 700 ALO, Si0,
Base plazé
Barmm glaze 0.4 0.16 - - 0.44 - 0.8 51
Talc glaze 0.22 0.2 0.57 - - - 0.8 3.61
Lead glaze 0.23 0.63 - 0.14 - - 0.71 3.93
Zinc glaze 0.16 0.18 - - - - 0.28 2.89
Lime glaze 0.27 0.73 - - - - (.58 4.96

Table 2. Glaze Composition Equivalent

Oxide Lime . . .
Baseglaze Feldspar | Quartz stone Kaolin Zn0 BaCQ, | Dolomite | FhQ MgCO,

Barium glaze 30.91 32.68 15.95 17.46 - - - - -

Talc glaze 24.1 40.20 5.20 14.83 15.70 - - - -
Lead glaze 39.57 21.54 3.02 19.48 - 16.39 - - -
Zinc glaze 28.34 - - 36.49 - - .94 - 843
Lime glaze 26.34 26.86 13.61 26.74 - - - 6.74 -

Table 3. Class Diagram by Classification of Temperature, Base Glazes and Stain

Class name ] Base name Cabout Dig J CDinlog
Explanation About Dialog of Program
SADial | Cbinlog
Result of Stain Additive
Lmglaze | CDislog
Lime Glaze Dislog
CPorsimApp | CWinApp Ldglaze | CDinlog
Link Other Class Lead Glaze Dialog
CMainFrame r CFrameWnd Bmpglaze | CDialog
The Frante of Window Barium Glaze Dialog
CMainFrame I CFrameWnd Teglaze I CDialog
Save and Control of Data Tale Glaze Dialog
CPorsimDoc [ CDocument Zeglaze l CDialog
Display of Simulation Result Zine Glaze Dialog
CChooseFV I CFormView Rels | CDialog
Select of Simulation input Result of 1150 Dialog
Re2S | cpialog
Result of 1250°C Dialog
Re35 CDialog

Result of 1350°C Dialog

Az A A A Z(1999)
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Firing temp. |Stain content Tristimulus values Main Wavclength Purity
(C) (Wi%) X Y z {om) (%)
cl15D 0 7235 7344 81.00] 579 79 444

0.50 33.68 33,83 64.69 473.96 27.16
1.00 2323 224 55.39 473.96 40.46
5.00 9.94 8.50 32.08 471.83 5236
10.00 6.77 578 22.09 471.90 60.00
¢1250 0 60.71 6234 68.10 57319 4,68
0.50 25.09 24.82 52.64 47524 3253
1.00 16.75 14.55 4B.94 471.29 53.50
500 426 295 15.29 466.44 68.02
10.00 3.00 209 11.20 467.52 69.99
cl1350 0 50,27 52.29 48.76 §73.75 13.81
0.50 25.39 2644 36.99 481.09 10.85
1.00 8.89 815 21.97 471 .84 43.05
5.00 154 259 12.68 468.22 67.14
10.00 1.90 1.22 7.03 464,61 70.69

Fig. 2. The curve of spectroscopic reflectance of zinc glaze.
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Firing temp. |Stain content Tristimulus values Main Wavelength Purity
(RS (wi%) X Y Z (nm) (%)
B1150 0 46,52 45.29 3577 58237 25.03
0.50 20.82 20.70 3095 471.09 12.08

1.00 14.94 14.4% 2845 472.62 26.90

5.00 842 7.07 22.84 468.40 49.69

10.00 7.71 6.14 23,05 467 81 56.02

B1250 0 42.49 43.11 42,12 578.39 11.78
0.50 17.24 16.76 34,06 473.33 29.08

1.00 14.21 13.40 3147 472.26 3021

5.00 4 .80 295 19.18 46545 75.13

10.00 4.26 273 16.87 466.41 74.13

B1350 0 4893 50.49 49.12 57479 11.54
0.50 21.68 2192 36.82 476.18 19.81

1.00 14.99 14.54 3116 473.67 31.14

5.00 4.46 323 13.84 464.00 59.60

10.00 431 3.13 12 76 462.27 57.17

Fig. 3. The curve of spectroscopic reflectance of harium glaze.
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Firing temp. |Stain content Tristimulus values Mamn Wavelength Purity
{ C) (wi%) X Y Z (tim) (%)
cl150 0 75.72 76 85 79.01 578.64 812
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1.90 55.16 56.62 69.58 482.39 2.60
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10.00 27.34 27.54 51.02 476.11 2543
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5.00 3.56 2.66 11.69 467.16 62.16

10,00 1.87 1.25 7.28 46721 72.72

c1350 0 47.07 48.96 4530 573 86 13.27
0.50 3110 3446 43 503.57 1.06

100 13.39 13.40 25.33 475 58 26.26

5.00 4717 397 14.37 467 92 55.81

10.00 1.08 57 3.87 454 25 72.35

Fig. 4. The'curve of spectroscopic reflectance of tale glaze,
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cl1350 0 50,09 51.82 5077 574.12 11.05

0.50 30.79 31.75 41.94 480,57 6.96

1.00 11.78 11.20 26.37 47297 36.76

5.00 2.52 1.47 971 462 56 74.11

10.00 1.89 1.10 6.37 45534 67.80

Fig. 5. The curve of spectroscopic reflectance of lead glaze.
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Fig. 6. The curve of spectroscopic reflectance of hme glaze.
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Fig. 7. Hyper text screen.
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