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Developments of novel glazes for new Arita porcelain products

(1) High thermal expansion matte glaze, high glossy glaze and transparent white glaze

SHIWA Yuzo
Saga Ceramics Research Laboratory

The occasion of Projects celebrating the 400th anniversary of Arita porcelain is the demand for glazes that
change the conventional image of Arita porcelain, and decorative expressions have been diversified in
product development. In this study, we developed new High thermal Expansion Matt Glaze, High glossy
Glaze and Transparent White Glaze. (DIt was found that the use of zinc oxide can suppress the cordierite
phase, which reduces the coefficient of thermal expansion of the glaze. As a result, High thermal Expansion
Matt Glaze achieves the target coefficient of linear thermal expansion of 6.0-6.5 X 10%/K. @It was not
possible to achieve the glossy target with conventional raw materials alone, but by using commercially
available frit, the target value of 97 was achieved for High glossy Glaze. (3) Highly alkaline composition
of feldspar was found to improve the whiteness of Transparent White Glaze. The obtained glaze properties
are above the target Y1 value of 0.5 and linear thermal expansion coefficient of 6.0-6.5 X 10%/K.
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oooo 0.56 | 67.77 | 17.65| 0.10 | 0.01 | 0.06 | 0.15 | 3.52 | 10.22 | — — — — 100.04
oooooooo 0.21 | 67.64|19.33| 0.07 | 0.03 | 0.80 | 0.01 |12.02| 0.26 — — — — 100.37
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= 8 £EEHSEI(CWO1~03) D FEHTHESEIA(mass%)
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oooDo CWo1 CWo02 CWo3
gooo 24.9 30.2 35.5
ooo 41 3.2 2.4
oooooo 13.0 11.0 9.0
oo 50.9 485 46.1
E E g E - 7.0 7.0 7.0
YIO 0.84 0.70 0.80
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FECET=A3, Appen DOIMNBAERAZ LA FHE EOREE
REREDS 6.5 X 10°%/K % EElS7-D CIIRIREE TS
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1) Arita / Table of Contents, Studies in Japanese Porcelain,
PHAIDON PRESS LIMITED, (2016).

2) TR, £y 72 48, 879-884 (2013).

3) EHFEIR, TRk 14 (RIS 2 — 3
W, 49-51 (2003).
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Developments of novel glazes for new Arita porcelain products

(2) Scratch-resistant glaze

KUWATA Kazufumi
Saga Ceramics Research Laboratory

Arita porcelain, which has a history of 400 years, is required to have the new function in today’s our
diverse lifestyles. In this study, new glazes for making scratches nearly invisible were developed.
Abandoned glasses for liquid crystal displays were used as the raw materials of the glazes. It was
suggested that the purpose could be achieved by changing the composition of the glazes to a composition
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containing almost no alkali element.
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Developments of novel glazes for new Arita porcelain products
(3) High glossy glaze

NAKAMIZO Yushi, YOSHIDA Shuji
Saga Ceramics Research Laboratory

Recently, Arita porcelain manufactures have many opportunities to developing products together with
famous (foreign) designers. They often want novel glaze to innovate on traditional image of the Arita
porcelain. In this study, we developed a high glossy glaze that has a clear reflection. As a result, new high

EHREXRM U 5— SHRFE HRBEE - XEFEXHREE

glossy glaze showed glossiness (60°) more than 97 in the same glazing process.
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Research on commercialization support method
by project type product development

EGUCHI Yoshitaka, SOEJIMA Kiyoshi
MATSUMOTO Naoko, KAMOCHI Nobuaki
Saga Ceramics Research Laboratory

Arita porcelain manufacturing industry is divided into labor for each process. Also has it is own distribution.

Product development is diversifying, and there are some cases that cannot be dealt with at present. For this

reason, projects in each process industry were recommended. The purpose of this research is to build a

support method for product development by the project.
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Study of TiO2-based inorganic/organic composite materials

KUGISHIMA Masahiro
Saga Ceramics Research Laboratory

We have reported on the preparation and properties of peroxotitanium complex which can be coated onto

various materials because of their neutral pH and excellent adhesion to various substrates.

In this study,

we investigated the synthesis method of inorganic/organic composite materials using peroxotitanium

complex, aqueous resin and silane coupling agent as starting materials.

TiO,-based inorganic/organic

composite films (film thickness: >1 pum) exhibiting high transparency, water resistance and adhesion to

resin substrates were obtained by using peroxotitanium complexes, dispersion type acrylic resins and

aminosilane coupling agents.
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Development of new brilliant overglaze

SHIRAISHI Atsunori, KUGISHIMA Masahiro
Saga Ceramics Research Laboratory

There are many industrial products that are metallically painted and have a brilliancy finish. On the other
hand, in ceramic products, there was no decoration equivalent to such metallically painted. The purpose
of this study is to develop new brilliancy overglaze with such metallically painted. As a result, by
developing a new frit, we succeeded in developing an overglaze (Metallic Style Glass; MSG) with such
metallically painted that had not been seen in ceramics before.
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Technological development for diversification
of new strengthened porcelain products

KAMURA Shotaro, KAMOCHI Nobuaki
Saga Ceramics Research Laboratory

In “Projects celebrating the 400th anniversary of Arita porcelain”, we have succeeded in developing a new
strengthened porcelain with flexural strength over 300 MPa. In this study, we tried to reduce the firing
deformation of them in order to diversification their applications while maintaining flexural strength. The
particle size distribution was optimized and the pyroplastic index value was 60% lower than that of the

EHEREXRMEVF— SHRFE HRBES - XEFEREE

original composition. In addition, we report several physical properties of improvement porcelain.
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Technological development for diversification of
high precision ceramics products

(1) Sintering behaver and pore properties of high precision ceramics

KAMOCHI Nobuaki, YAMASAKI Kana
Saga Ceramics Research Laboratory

High precision ceramics were investigated to study the sintering behaver and pore properties. When the

firing temperature exceeds 1100 °C, Ca-based crystals were crystallized and increased along with the

increase in temperatures. These crystals prevented the firing shrinkage in the liquid sintering stage. The

average pore diameter increased with firing temperature rise. The microstructure of fracture surface

indicated that bloating like phenomena occurred, however Anorthite crystals well developed in the bone

structure and restrained rapid bloating and firing deformation.
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Technological development for diversification of
high precision ceramics products
(2) Glaze and sealing method

YAMASAKI Kana, KAMOCHI Nobuaki
Saga Ceramics Research Laboratory

We have developed the glaze and sealing method for using porous and high precision ceramic as

tableware.

Two kinds of glazes, glossy and matte glaze, were prepared. Bright and matt glazed ceramic

plates were obtained without absorption of water on the surface after firing at 1300 °C. An aqueous

dispersion of Amakusa clay could use to seal the surface of the porous ceramic body.

These techniques

are useful for productization of porous and high precision ceramic as tableware.
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Support project for practical use of porcelain clay

Evaluation of the practicality of porcelain clay mixed to acid-treated Amakusa porcelain stone

SHIWA Yuzo, TERASAKI Makoto, KAMURA Shotaro
Saga Ceramics Research Laboratory

We evaluated the practicality of porcelain clay mixed with Amakusa acid-treated porcelain stone and
summarized this project. The formability of both the clay 100% and 70% with acid-treated Amakusa
porcelain stone for wheel throwing were good, and the formability were almost the same as that of
commercial porcelain clay. The slurry had prepared using the mixed clay that the acid-treated clay content
was 50%, 70% and 90% for operation the pressure slip casting. The green body molders of Arita porcelain
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have evaluated the practicality of the clay for the pressure casting to able to use that well.
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