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Study of functional ceramics by using laminated printing technology

Yasuyuki TSUTSUMI
Saga Ceramics Research Laboratory

New glaze seal using the transfer printing technology was developed for enhancing the functionality and

design quality of porcelain. The glaze seal prepared by using aqueous polymer as forming agent could

adhere with biscuit body. Effect of residual stress enhancement in the glaze layer on the bending strength

by lamination was not observed. On the other hand, a precise design pattern was printed successfully by

using this new glaze seal. This glaze seal printing technique is very useful in decoration of porcelain, and

it will contribute to develop new and novel porcelains.
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Development of direct internal reforming SOFC running on methane fuel
derived from biogas

Sachiko FURUTA', Yusuke SHIRATORI®
' Saga Ceramics Research Laboratory

? Faculty of Engineering, Department of Mechanical Engineering Science, Kyushu University

In the direct feeding of biogas to SOFC system, endothermic reaction of gas reforming causes strong

temperature gradient, which results in fracture of the cell. In this study, we investigated the effect to

reduce temperature gradient by coating inert layer for the reforming reaction on NiO-YSZ anode in the

direct internal reforming SOFC running on biogas. Temperature gradient of the cell was reduced by

coating of inert layer with several patterns. And it is found that temperature control of the entire cell can

be performed by changing the proportion of coating area occupied on the anode surface. Constant

current operation using the cell coated with inert layer succeeded for 100 hours under supplying

simulated biogas.
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Development of the heat sink materials with the oriented ceramic perticles.

Akihiko KAWAHARA
Saga Ceramics Research Laboratory

The composite materials produced by mixing of a resin and oriented ceramics filler are expected to solve

some thermal issues derived from heat in the electronic device. In this study, two new mixing methods to

orient ceramic filler in a resin were proposed and investigated using a scale-like boron nitride (h-BN) and

silicone. One is a potting method and second is a rotation and revolution method based on the good flow

property of silicone. In the case of a rotation and revolution method, 60% of h-BN filler could be

incorporated in silicone by the addition of a diluent, and the orientation of filler was improved. The

thermal conductivity of the composite reached around 3W/m-K.
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F22.6 u m DK F 18 30~380 1 m DA, Ffa ORI/ B TETZ, K L DEIFHEE 44%
ThoT=, it D Fe,0,& TiO, DEAZHRIL 1.1~1.4, 0.6~0.7Tmassh T, AZE(38.2), Btk DB A4
2(20.8), Na—FA1(12.2), =173 N28.8mass%) SRS AL TN, ZOKE I3 sa D41
VeV anghEZEDOTHBEIIRETHY, nr/aRE RN ThH T, Ko
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Properties of gray-white colored sedimentary clay mined at a western
Arita(Sotoyama) area

Hiroaki KATSUKI
Agriculture, Forestry, Fisheries & Commerce Head Office, Saga Pref. Gov.

In this paper, mineral and chemical composition, particle size and sintering properties of sedimentary clay
with gray-white color mined from around one meter of depth at a western Arita was investigated. Fine
clay powder of 2.6 u m of average particle size and coarse particles with quartz and feldspar of 30 - 380
w« mwere collected by using a conventional elutriation in water. Collection yield of fine clay powder was
44%. Amount of Fe,O; and TiO, in the clay was 1.1-1.4 and 0.6-0.7mass%, and the clay was composed
of quartz(38.2), platy kaolin(20.8), Na-feldspar(12.2)muscovite(28.8mass%), respectively. The clay with
kaolin and muscovite had a high plasticity and made a potter’s wheel formation easy. The formed clay
product was partially deformed over 1250°C firing due to the higher content of Na,O+K,0 in the clay.

FH2TEE BIRBEE - XEBEHRES

1. [XEHIZ

A HO PG LX) T 1600~1630 A RIZBAZE
SNIZEEDLITWDIBLH, /N H L TR, IF
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4 10 AR TEIRSh-HEE.
2 AHEELE (NER-TER/ B0 ITERS).

FEIRIA 7R, AWFZEIZIE, A HURONE THEREDIK
FIEkE 27 40kg BRERL 72, T D ZEHESH 1m)
IXBEEDKER LR OHERER + L2 DR G T T
v, ZOEO TIZIK AR L5 E AT T
IS FERIZE > TES 50~70cm D& CTHEIAAF
TELCUNVD, B EI7EO THEHE BN 3 DERRIK
BOHEFER A E DJE D MRIAFEHL TR, ZowaE)
EHIFOR RO LU CREHL, A HUATCRS 5 wizAdk-mALROMKL (&) BT ).
LU CNBAHERSL 7=t D EHEERS D, X 4 1HRIRL vormenk- X :
7K B EDFRE L OIBICTH D, ORI R
AP FIBRUT-ARE D BT 7L T,
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VIR TR F-E MR 3BTz, 45 | RREI % DL
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Oxides | A f#i-1|B#i—2| B3 [MAF-1f928—2[ FH28-3
L.O.l 0.21 0.21 0.15 0.29 | 0.35 0.34
SiO, 73.76 | 76.23 | 75.96 | 74.55| 73.79 | 75.43
AlLO; | 19.29 | 16.17 | 16.61 | 16.88| 17.96 [ 16.5
Fe,0; 1.21 0.75 0.74 154 | 1.47 1.67
TiO, 0.06 0.04 0.05 0.58 | 0.68 0.61
CaO 0.16 0.21 0.46 052 | 0.34 0.43
MgO 0.17 0.1 0.12 0.68 | 0.72 0.63
K,0 4,18 4,96 4.67 3.04 | 3.03 2.69
Na,O 0.62 11 0.98 167 | 1.36 1.44
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Development of manufacturing technology of materials for decoration by
using low grade lzumiyama pottery stone

Yasuyuki FUJIL, Atsunori SHIRAISHI, Shuji YOSHIDA
Saga Ceramics Research Laboratory

Materials for decoration of porcelain were developed from low grade Izumiyama pottery stone. .Iron
compoment for Fe203 was chemically extracted from an low grade Izumiyama pottery stone.The
synthesized Fe2O3 powders were used for a new red pigment of overglaze. And overglaze material

XBEEXRBREE

prepared with iron component in Izumiyama pottery stone was available.
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AT, 2016 4R A FBEAIZE 400 2012 7273, B
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2. XERE
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BRI A E Y a— 0Ty v — K Na— LI Ty
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Lol [ Si02 A0} | FezDa TiO2 Ca0 MgO | Na20 K20 Total
EStsLmEa 2.9&' 75.59 14.22. 096 0.05 0.08 0.05. 0_15. 5.59. 99,66
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.7}:ﬁ£&:§‘nﬂ‘iﬁﬁ [ 5.32. 59.34- 26.78. 0.49-0.10- 0_07. 0.21. 0_12- 7_12. 99.55
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The support of the development for residential exterior products
The development for the garden products.

Yasuyuki FUJI, Yoshitaka EGUCHI
Saga Ceramics Research Laboratory
Arita exterior workshop

In recent years, large exterior product manufacturers are focusing on developing semi-outdoor products.

This approach spreads living space to outdoor. The market requires new garden products for those new

spaces. These development of products are urgent issues. We have supported Arita exterior workshop on

garden products development.
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Project to support for development of child’s eating utensils

Takaharu HAMANO
Saga Ceramics Research Laboratory

In recent years, due to the increase in double-income couple, childcare services and the capacity has been
increased, from the fact that accelerate enhancement advances for the elimination of children on waiting
lists in future, it is expected to demand of tableware for children, especially for infants. In addition, the
declining birth rate, there is a tendency that the expense of bringing up for one child is raised to be applied,
more value-added expensive Child & Gift product category has been recently activated as a new market.
In particular, there is a growing demand for domestic-made porcelain products with high awareness of
children's safety and security. Moreover, interest in tableware are growing in terms of Japan's unique food
culture and the tableware culture that has a closely related to it, also early childhood education and home
discipline such as dietary education. And there's a growing the voice of parents who want to use
traditional Japanese tableware from childhood.

In this support operations, by performing the development support of the new value-added product, it is
carried out development assistance for the purpose of contributing to the improved differentiation and
competitiveness in the Children's tableware market.
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Project to administrate a session
for the study of merchandise development by Project-Team
(Projects celebrating the 400th anniversary of Arita porcelain)
Takaharu HAMANO
Saga Ceramics Research Laboratory

In addition to the structure of manufacturing and sales has long been separated in the porcelain production
areas of Arita, and even the production process has been specialized and divided into several phases work.
In the process of one product development and sales, have done by the hands of so many multiple persons,
activities as a framework of team of several business entities is usual.

To define one product development as “Project” and to present what is important in the Manufacturing by
Project-Team and to cultivate human resources capable of performing project management, furthermore,
to create a place for the information providing and opinion exchange about new Manufacturing, and we

XBEEXRBREE

consider that the way of making porcelains in Arita from now on.
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Development project of the tools to promote communication with external
creators of Arita

(Projects celebrating the 400th anniversary of Arita porcelain)
Takaharu HAMANO
Saga Ceramics Research Laboratory

In recent years, a number of external creators such as designers and artists, and producers, marketers who
wish to develop new products in Imari and Arita have visited a variety of development projects, including
projects celebrating the 400th anniversary of Arita porcelain. It is regretted, however, many of them do
not have not only the expert knowledge necessary for product development of porcelain but even the
information about Arita and Imari porcelain. Revitalization of porcelain industries can be expected
through product development and exploitation of new markets with unprecedented idea which is brought
about by the collaboration with external creator, etc.. And it is valid to promote the collaboration that we
have porcelain samples to explain the special features of Imari-Arita porcelain, the molding and
expression techniques in this porcelain production area. In this project, we would like to present to
promote communication between external creators and Arita, through the development of the seeable and
touchable porcelain samples within a creator’s reach to support idea generation, the composing of the
method to provide them to the external creators.
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Project to support for development of new product and market
by the innovation of porcelain production method

Takaharu HAMANO
Saga Ceramics Research Laboratory

Commercialization of products based on “product-out” concept is hardly to be a success without taking
account of the consumer’s psychology. In order to complete the products that is responded to consumer’s
many requests until the consumer deciding to purchase one product, the ability to collect information
about consumption trends and to provide of information is important.

It is the urgent need of the hour to composing a method of managing for product development as
consistent project from concept planning, designing, manufacturing till distribution. Involving distributor
and aggressive product development support with focus on consumption trends will be required.

Through the support on the condition of a private enterprise in Arita taking the initiative in a specific
product development, we will attempt new process of manufacturing. By organizing its effects and
problems, empirically we consider the methodology of product development that is suitable for Arita.

1.3 B InlfE LSS fs L TOIER

XBEEXRBREE

1.1 B/RYFRD EHILT 571 TR EA LKLY =
EmEAROHLS
ZRELAR LR O LD <TG T, — D DpEih
IZRZ EDSE, BRA RS THHUW, LS L s
HEAL THOIZEOHLEIE, FROZETHD, b
(ZNA DTATAZAIATSRRIEL . Z—T VM TED DT
LITHEZ R 1 E S D,
1.2 BEEDEESA . HEEMICENT 57-0(2(F
HEZ DAL T LT e IR T U Mekgh O HE
{BIFESEBATH V2725 TETND, THEHE YD DR
EIEANTHETITRD HELOEZITIEZ APl B
FDI=OIIE, IFHRIELFRIFRES I EELL /2D,

40

EINABZL DOF RS KEAES L, AT DHU
IZBWT, FUNDAZED T TR A PEN BRI D
HBEREHIOTE I L, AT TR b, BRSO N =F
7o, LT E A M ERG S E L COME BRI LD
TRWTHRIZH D,

14 BEADEEME., BRI KDoA D fE
HHBECKRT 2T TORMEIL, L OZRTHY, TE
TR BV, T BLL COSERREICD, 400 4
DEXTEOEE S TET-FEEHOBREL T, Frlo A ihsE
BREEDIEALICEES  BEA D Ei L, BN NS TH
V. P A IR S ERERI > D,

2. B&Y
LT A i fBIcELET, Bl



HEEEZEERME Y — TR2IEE PHEREE - XEFEREE

B =L CRERBATE ZA TO FHEOREEL S SH T,
TR B ZIAT HEENI A IR TR 725 s B
SRMRDHND,

PEMIN T EE 2 IR U7z, BARRIZR PSS BRFE D 3%

U LSO ERAL  ZORNREREA T2

ZEC, SIS R ER SE Ui B A S

2B AIHETIX, LR OIS 7eBiFs F44 ML T, ki

ROPESBISE TEOREER L KA BT,

1 BUESEOHIEINBRR Lo B kA HH T2k
T, ZAVE T CREGE R S 7o m M4 A4
TR AL A AT TR RS

2 TIHFREMTOY—X )/ ==X Z52 T2, TiHOTR
B ZDEN T s OFFEHREZ L

3. XIERNE
ARSI, FR2T FEXOD 2 HMFEOFHEEL T

B9, PEHINEE LB RIFAREIL . LU T ORRIC

WU T, BARAY R BRFS SR A T,

1 i FEHI DL — R/ =— R DA LHEILL DR
DASHTPA S OB B 52 K OBHFS B RO - il

2 BUEHARBAR SR (i e A, LG FE, T
NG kT

3 PSRBT (RIBISIZE, 7 AL kGt Bk,
PRI, BREOIRRIESE)

4 AR, e al WRIKST R SE, T I
B SR

BONTZHRAS ST, A HBEPEH T L 7P PR

EEANTES D,

4. BHRIRE
TSR M OV RTREMERRR A T DT Y=/ M
PEHINARZELBRL | PEHISMEEE 2V A 7 — LB D
b TUCET, RasELTe—BilELL RIS 5,
41 XEFOCHr0—pl
EtN ) T 4—Z NLDOFRFEERRE IO I+
A BRIV T NIRRT AN EARR T DEHER A
AR aIal, YA XZ LU A OHEREITHES
s BERSRER L) NRIER Z ANDREADZ TR
L—al DMEEIS I, AT RBEREHL D ILEBHIE AN FEH

L. LB OBV ) —7 % Hi LT, 3TARDTL
—h ) —XFloro (Zwu—n) | A L7-, (K1)

2015 46 H JVBHI 2 A% —hL, A BICEEdRR S,
TaY 7 NOBI T HA DRI R R, R
Ol % 707z, (K2,/1X3) BRFET — L0, (LG (i,
Fek, L) | AR (fkh, BER | BBERIERTE -5
<O ERELA (A=l RURE B ) (2O Rk,
Yo F—E, TV MR, 7Y AL TR AR
RO e — a BRI 4R, SEEHiA SR LT,

IV TA B —=DNDDEE THDIEL DA HIFR EIR#EEE X
I SHOE T 7273, AHiilE | ABUEDRL AL
DV TALZ—PEREE RAAZOL, £ 0% CRIE 1R
DLV ZNETHEVTON T o Te FiEx
R, — DT oA TIARL | P AR LT,
AAE3 HITHEHRN TR TSR A M FEI0IZ 18
W70 &% CHRFEBIAAS TN, A OB A D E
Belin3do > THOLL T EhE LT T2l T,

1 2016 E3AHKFTOHLLS YA XDABABENTL—F)—X
ZANDEBNDY) T 5—EHRBAFL-HE .

®2 HRIZEHD L, VITA5—BLRICLY—DJERT FDOEE
HIThht=




ERRERBM Y7 —

K3 HEEUOERDTATA—ILITDWT VUIA/E2—Z A&
MELITE AL EIRYIRSINT=.

5 BR
SHEFZETOH LRI L LT DL R,
bz,

51 DEREERGICEHTEH/ 57 A L2 T D85
B RBEPEH S T2 oy 3O APERRTI 23U N T
A HBEAPEDFEREZ 0 | [ -8, MR A i
SEOPERESTREL 72> QD Path 28 THRE LT
T RS SV STt =T LR — DB A (K4) 23,
77y NI DT Y = 7 v — BRI ([X]5) ~
BATTHZET, 1oDpadA A 3 HERRE L TR

RIS XD,

Pinbrhde bl
A
FUTIY—
i >
RS =
FREIT B
Euy— H
-
TR o g TR A dulify - 1 up'E
b 4
= | Bit
bor o
s
BErE Tl wmmms
i 8
sk
¥ou
R

4 TNFETOERERE

42

TH2TFE HIRBEE - XEERHEE

it
A ox
L %
i e N
ERE Ty
P ?W Tl y R
FIAN suzts—
o NG =
W W

BUEE Gooho EEEEE

!

¥ PERTOY T FF—h

RimEs

5 HLLWI OOz OF— LBID 5 EKH].

52 RN, RIENDHIEMNEE-V)IT(2—LD
g

THEA UL HEEZD - BGRRL TWODDIE,
HE O E R CIERL QOB FEEETHY, £\ o7
PEHANEZEE I, BRSO BT = VNI BEL T
BHZET HEE D RO LD, GBI BT
1RO <D,
AT, RE7RREE AR T- R LT 2 &L e
FIAD | BIFEEL 03 <Med,
53 A/ RN—T4DIGEMBARN LIS T XRE

S ARV AN o T, ZIVETEHLWESNTE
TROBERED FEBUX, i IMIE LI BN | AR
LTkt at 7259,
Nz C, HEREA~OPRERI L, FLLBATEE OEF N —ar
ZeiEsd AT oMl E LS I ERIEA AR AT,
FIMUTHIZ 2RSS, O =2 — A DYDY |
HBECHDZ L% STV TADMHERIFRIHT TRz E
T, BEBEO T BT — a5 T,

WREFELIRRL 5 &t SO 7 =M SHEL . B
FeZml T, B E D SDDFHEZ DUV TRIER LTS
DRREARET Do



XEEX EBEREERME 82— TFH2IFEE HRBEE - XEFEREE

B HBEARIZE 400 £F3% [ARITA 400project |
ERRRART A e 7Y | RS s

SO NGB il N VA NP
TERIRZERES T 2 —

A HEBEAIZE 400 FEFZEIZBWT, RMNOTGHHLR OV T T 710 7% A a3 TARITA
400project | Tl&, /U TH 2 BIFIESNOEBR AT A 2 A7V = 12 2014 870D 7 — A% H
A, 2016 4 1 JIZ 3 fEdlife D A R I- Ui, B IREEREH I £ 2 —Tid, 1 BIH ORI H7 1
DD SHR  BAR SR AT o T&Iz, ZINFEEF T 3 BIOHRA L TR AP M B
(ZBIL TELD LB LSRN EDRDBDIR 2T,

“ARITA 400project”
The report of supporting for exhibition

Takaharu HAMANO, Nobuaki KAMOCHI, Naoko MATSUMOTO
Saga Ceramics Research Laboratory

Maison & Objet, the world’s largest international interior and design trade fair, is held in Paris twice a
year. The three-year ARITA 400project for opening the European market and global rebranding first set
up its booth in 2014 and in January 2016. We have continued to support to exhibit and develop the
product from first exhibition. Members of this project learned a lot about business and creating through 3
times exhibition and it became the result to lead for the future.
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