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Micrographical Study on Sintered Body Microstructure

(Kaolin-Pottery stone system)

Sang-Mok Han*

Abstract
The microstructure of sintered body of two component(kaolin-pottery stonc) system after firing was
examined with scanning electron microscope, At first the pottery stone was melted into glassy phase and
the kaolin was decomposed to mullite and silica at higher temperature, The interlocked mullite crystals
and silica surrounded by glassy phase are belived to increase strength,
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Table 1, Chemical composition of raw materials

\<C(;Efxasition
e Si0; Al:O4 CaO MgO K;0 Na,O Fey04 Ig. loss
Raw Mat, ™~
Pottery stone 75,04 14,69 tr, 0.64 4,76 3.10 0,31 1,48
Kaolin 45,81 38.45 0.35 0.25 1.14 0.70 13.21
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Fig.2. XRD patterns of raw materials and

mixed body after firing at 1260°C
2—2 A|HRIZ
7t gl sl =49 v g E&

ste] Lo Elslkn], 80: 2007t ¢
40, 40:60, 20:80 2 E/‘—']‘;}U]E; Z 571 5
A ol (FE %2) st frboll A 2
A7k ol 4 E3Hete] t*’?“é(szﬁdom, h10m) |-
28] (10m X 10me X 80ma) o] Al 500kg/ci S
How A4 JYstat,

Lo i g
=4), 60:

2—3 &
ol A E-g B9 Az PahE= 12000,
1220°, 1240°, 1260°C & 2x& A ste 3

o

Al -8 A <58 (KSL4004) 31 F4& (KSL3114)
g 24393 F7% (modulus of rupture) &=
ol 49 &
A5 XRDEA
% 39l SEM o & w]A| 244 aebgle).
mullite 3% #8te] 40% HF ol 4 3027k

e s F9 8 458 skl

A5 A 2 2,3, 400
Table 2.

\Ratlo Mixing ratio(kaolin : potteyr stone)

Tenklo 10

4\-

Holr A<

Linear shrinkage of mixed body

8:2 6:4 4:6 2:8 0:10
°C % % % % % %
1200 |6.44 9.56 14,70 19,12 19.12 19,32
1220 |7.73 11,63 14.88 20.94 20,13 18,72
1240 (8.56 12,16 14,88 20.54 18,92 17.94
1260 [9.56 14,33 18,33 20.33 18.33 17.54

Table 3. Water absorption of mixed body

Ratio Mixing ratio(kaolin : pottery stone)
Temp, 10:0 8:2 6:4 4:6 2:8 0:10
°C % % % % % %
1200 26,02 17.31 9.01 1.29 0.0l 0.01
1220 }23.12 14.36 7.92 0.32 0,01 0.01
1240 |21.15 12,50 6.33 0.12 0,03 0,01
1260 |19.80 10,08 1.78 0.03 0.02 0.01
Table 4, Modulus of rupture of mixed body
Ratio Mixing ratio(kaolin : pottery stone)
Temp, 8:2 6:4 4:6 2:8
°C kg /et kg /cut kg /cnl kg /et
1200 73 119 331 566
1220 177 310 388 452
1240 213 193 405 406
1260 204 403 507 412




a) sintered at 1200°C b) sintered at 1260°C
Fig.3, Scanning electron micrographs of pottery stone body fractured
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a) 1200°C b) 1260°C
Fig.4, Scanning electron micrographs of kaolin bedy fractured

a)y 1200°C b) 1260°C

Fig.5. Scanning electron micrographs of mixed body(40% kaolin and 60% pottery stone)
fractured



b) 1260°C

a) 1200°C
Mullite crystals in kaolin bedy

Fig.é.

b) 1260°

a) 1200°C
Mullite crystals in mixed bedy

Fig.7.
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