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ABSTRACT

The study was intended to investigate production tools and conditions of oil spot following calculating optimal composition of oil
spot tenmoku glaze which can be produced at 1250~1260°C. Since oil spot is influenced by the viscosity of glaze, viscosity of various
glazes fit for oil spot production was determined by an SciGlass 6.0-based calculating method. Applied amount and calcinating
conditions of the resulting substance of oil spot, Fe,0, were analyzed. As a result, the viscosity of the glaze durable at 1260°C was
found to range from 4.2 to 4.4, natural cooling was used after oxidizing calcinations at 1260°C for an hour, and the best oil spot
tenmoku was produced by the natural cooling process after 1 h calcinations at 1150°C in the middle of natural cooling. Also, the study
showed that thickness of glaze was found to have an effect on the production of oil spot and resulting oil spot was filled mostly with

Fe,0;.
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Table 1. Chemical Compositions of Body (wt%)
Si0, AlLO; Fe,O4 MgO Ca0 Na,O K,0O

Eunsung Co. 53.43 26.30 3.09 0.97 1.18 0.56 1.31
Korea Co. (131-1s) 67.72 22.52 0.28 0.61 1.01 1.97

Table 2. Chemical Compositions of Raw Materials (wt%)

SIOZ A1203 F6203 MgO Ca0O NaQO KQO
Quartz (Buyo) 99.36 0.06 0.03 0.01 0.02 0.03 0.01
Albite (Buyo) 63.80 17.40 0.10 0.07 1.65 2.17 13.00
Limestone (Chungju) 223 0.72 0.15 0.79 5330 0.01 0.12
Tale (Gyeonggi) 62.04 0.66 0.15 3030 0.77 0.05 0
Kaolin (Hadong) 50.96 29.63 0.84 0.47 7.08 2.78 0.22
Albite(Buyo) 2.3.4. Viscosity 578 A

g A\

IVAVAVAVAVAN

/Yf\,%\/ ‘\X\:’){\/ AVAVAN
Talc(Gyeonggi) Quartz(Buyo)

Fig. 1. Phase diagram of ternary system.
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Fig. 3. Changes of Fe, O, contents.
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Table 3. Various Glaze Composition
Raw 1) 2) 3) 4) 5) 6) 7 8) 9 10) 1)
K,0O 0.3007 0.4305 0.3809 0.3811 03314 03272 03344 03270 03399 03346 03424
Na,O 0.1521 0.1096  0.1027  0.1031 0.0951 0.0988 0.0959  0.0988 0.0923 0.0957 0.0927
AlLO4 04568  0.5361 0.5221 0.5225 0.5054  0.5437 0.5098 0.5442 04708 0.5100 0.4739
Sio, 4.6680 5.2455 5.1033 6.5022 49493  4.8624 5.0277  4.9091 5.0775 41369  4.1167
MgO 02176 03619  0.3543 0.4023 0.3991 0.3856  0.3940 0.3855 0.4070 0.3942 0.4033
CaO 0.3303 0.0980  0.1621 0.1135 0.1744  0.1884  0.1757 0.1887  0.1608 0.1754 0.1616
SUM 6.1249 6.7816 6.6254 8.0247 64547  6.4061 6.5375 6.4533 6.5483 5.6468 5.5906
Table 4. The Viscosity of Glaze Calculated by SciGlass 6.0
wit% 1) 2) 3) 4) 5) 6) 7 &) 9 10) 11)
K,0 4.9 6.3 5.7 4.7 5.1 5.1 5.1 5.1 5.2 59 6.1
Na,O 2.5 1.6 1.6 13 L5 1.5 1.5 1.5 1.4 1.7 1.7
AlLO; 7.5 7.9 7.9 6.5 7.8 8.5 7.8 84 7.2 9.0 8.5
Sio, 76.2 773 77.0 81.0 76.7 759 76.9 76.1 71.5 733 73.6
MgO 35 53 53 5.0 6.2 6.0 6.0 6.0 6.2 7.0 7.2
Ca0 54 1.4 24 14 2.7 2.9 2.7 29 25 3.1 29
SuM 100 100 100 100 100 100 100 100 100 100 100
| 2 3 4 5 6 7 8 9 10 11
Tl 1523 1499 1518 1523 1534 1528 1534 1530 1521 1525 1510
T2 1430 1414 1432 1440 1448 1446 1449 1447 1436 1439 1424
T3 1393 1360 1372 1390 1381 1381 1381 1382 1369 1370 1354
T4 1271 1313 1314 1357 1321 1339 1324 1337 1313 1291 1275
T4.1 1260 13094 1310 1354.5 1315 1336 1319 1333.6 13094 1283 1268
T4.2 1305.8 1307 1352 1308 1333 1314 1329 1305.8 1275 1260
T4.4 1298.6 1298 1347 1296 1326 1305 1321 1296 1260
T4.5 1295 1295 1344.5 1290 1323 1300 1318 1293
T5 1270 1275 1332 1260 1305 1280 1298 1272
T5.2 1263.5 1268 1327 1297 1272 1290 1264
T5.3 1260 1264 13245 1293 1268 1286 1260
T5.4 1260- 1322 1289 1264 1282
T5.5 1319.5 1285 1260 1279
T6 1306 1268 1263
T6.1 1303 1264 1260
T6.2 1300.8 1260
T6.5 1293
T7 1282
T8 1260
*T1 : 10 poise (log viscosity=1), SciGlass 6.0 using
T2 : 100 poise (log viscosity=2)
T3 : 1,000 poise (log viscosity=3)
T4 : 10,000 poise (log viscosity=4)
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Fig. 4. The viscosity of glaze by analogical inference method.
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Fig. 5. Various glaze sintered in 1260°C.
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Fig. 6. Firing schedule changes of tenmoku glaze.
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Fig. 7. The optimum firing schedule of tenmoku glaze.
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Fig. 8. Creation of oil spot in each temperature.
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Fig. 10. Optical microscopic analysis of oil spot.
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Fig. 11. Glaze surface before and after polishing.
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