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Development of Petalite-Reduced Glaze for Heat-Resistant Ceramics Bodies

Yutaka MAYUMI, Yasuo OKAMOTO, Seiji NIIJIMA, Masashi SHOYAMA and Shigeo
HAYASHI

In this study, in order to develop the glaze to be adapted to the cordierite-based heat-resistant ceramics body, of which

the water absorption rate is about 15 %, the samples including different content rates of cations radius such as that of Na®,

K*, Mg?" and Zn*" were prepared by firing in air atmosphere at the temperature of 1180 °C. These univalent and divalent

cations were chosen to find out the effect of the substituted ionic radius by partially replacing Ca?*. Also, the samples were

prepared by adding TiO, among 0.5 — 4.0 wt.% as a nucleating agent to a glossy glaze, of which the petalite content was

reduced from 70 to 35 wt.%. As a result, in the fired heat-resistant ceramics, no cracks were successfully observed on the

surfaces coated with the glossy-glazes containing 2.5 wt.% and 3.0 wt.% TiO,.
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0.40 mol).
Li;0 KNaO Mgo Ca0 Zn0 Al,0y Si0p
020 0.10 0.15 055-x X 0.69 45

NV IR VIR Y, BUEIRRENE N E RS
NTWDB 8 “NFETICYFTCHBEINTZ, By

HRARER S 4.0 x 106 P CREEDOFHIZHEA L= 7 Y
v MEEERVEYH 92 X—2L LT, BE—F
AR CRIZERLRR) (2310 2 ey 3 K OVt pk
5375 0.35 < Al,03 < 0.85, 3.0 < SiOz < 5.0 mol D #i
BT, BOIRT A b E— 2 2Hik L C P lEakbe 217
ST, FOREE, ALO3/SIO; i B AN H L
572 069/45 |[ZRELTZ. 72, Si022% 5.0 mol
ThH%AEIL, 1180°C BER TIFBET AR LD,
HE ORI IIE b N o 7.

222 BEMRDSDEE

— I, AFFEROPISVERBELEENR
LT, BRERRES NS RN H D B
01D = =T, A A ERB R E W Ca?t (0.99 A)
D S, A A RO TR OB D
WCRRE L7z, Ak o R 2 X — R, A
AR NSV Zn? (0.74A) X Mgt (0.66 A)
DEENFOEANCE 2 58 B%E, WIRT A MY
—2AEHWTHE L. 72, 448N Ca
RSN ETH D Nat (097A) - KT (1.33A) &
Ca*DEIGWHIOEANICE 2 2 BIZOWVWTHH
HLT-.
223 BERBIDEZE

DB ER R 2 L VIR T & ® 57201213,
U F 7 RARBNZ RS G O AR B OB LE L 72
5. RBEER AT 7 208G IcB W TiE, Y
F 7 RARBMIER S OBEERA & LT, —#&IZ
TiO, (Z"E{bT ¥ V), Zr0, (b v a=1v L)
MRS TS P BB IE, P0s % iRkINT %
Z LT 210, DEREN M L, ZrO, O A
ELTOBEPBRFATETLLEREL VD
¥), 2 Z TAMIE T, HAIKIE TH 5 1180°C
THROLNOIMELZRMNTOILERNH D Z &0 D,
R DE ZrO M Tl 7e <, FlUR 23 BB AR U
TiIOONZOWTHRFT EIT o 2. REDO TIO 2 AW,
WINEIX 05~40wt% s LT, thmaz A4 257 A

x mol

024 026 028

(.30

032 034 036 038 040

Fig. 1 Photograph of glaze samples partially replacing
Ca?" in one with Zn?* (Seger formula : 0.20 Li2O,
0.10 KNaO, 0.15MgO, (0.55-x)CaO, xZnO,

0.69 Al:03, 4.5 SiO2 (mol)).
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Fig. 2 The X-ray diffraction patterns of glaze samples partially
replacing Ca?" in one with Zn?* (0.24 < x < 0.40 mol)
(Seger formula : 0.20 Li2O, 0.10 KNaO, 0.15 MgO,
(0.55-x) CaO, xZnO, 0.69 Al.O;, 4.5 SiO2 (mol)).

Table 2 Seger formula of the glaze samples partially replacing  Fig. 4
Ca®" in one with Mg?" (0.15 <y < 0.20 mol).
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Photograph of glaze samples partially replacing Ca®*
in one with Mg2" (Seger formula : 0.20 Li2O, 0.10
KNaO, yMgO, (0.44-y)CaO, 0.26ZnO, 0.69
Al203, 4.5 SiO2 (mol)).
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The X-ray diffraction patterns of glaze samples
partially replacing Ca®" in one with Mg?* (0.15 <
y < 0.20 mol) (Seger formula : 0.20 Li2O, 0.10
KNaO, yMgO, (0.44-y)CaO, 0.26 ZnO, 0.69
AlO3, 4.5 SiO2 (mol)).
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Table 3 Seger formula of the glaze samples partially

replacing Ca?" in one with both Na* and K*

(0.04 <z <0.23 mol).
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Table 4 The characteristic of glaze samples with different TiO2 contents (wt.%)

0.04 010 016 018 020 021 022 023

Fig. 5 Photograph of glaze samples partially replacing

Ca’" in one with both Na* and K* (Seger formula
:0.20 Li»0, zKNaO, 0.18 MgO, (0.36-z) CaO,
0.26 ZnO, 0.69 Al:03, 4.5 SiO2 (mol)).

(Seger formula :

0.20 Li2O, 0.22 KNaO, 0.18 MgO, 0.14 CaO, 0.26 ZnO, 0.69 Al.O3, 4.5 SiOz2 (mol)).

TiO2 0.5 1.0 2.0 25 3.0 4.0
cracks + + + - - +
black speckles - - - - - +

- : no cracks in the surface of glaze samples or glaze samples contain none black speckles

+ : cracks in the surface of glaze samples or glaze samples contained black speckles
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