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Development of screen mesh processing technique for expressing
gradation of Japanese colors (\Wa-enogu).

MATSUMOTO Naoko
Saga Ceramics Research Laboratory

Decoration with Japanese colors is one of the major characteristics of the ceramic production region of
Saga Prefecture. In screen printing for producing transfer paper for Japanese colors, we have developed a
screen mesh processing method that enables the expression of color gradation with one screen mesh and
one printing. Until now, printing with gradation expressions increased costs and caused defects due to
repeated printing. This development has made it possible to create natural gradations without any step at
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Establishment of NC lathe processing technology
for potter's wheel molding

SEKIDO Masanobu, KAMOCHI Nobuaki
Saga Ceramics Research Laboratory

In recent years, serious human resource shortages and business succession issues due to an aging
population have become major issues in the ceramics industry. Particularly in the dough manufacturing
field, where subcontractors continue to voluntarily close down due to the aging of society In this study,
we investigated the effectiveness of NC lathes with the aim of passing on the skills of craftsmen who
make the molds used in the mass production of tableware. By machine diagram the necessary information
and processing the process with a program, NC lathe processing became possible, and it became possible
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to quantify and automate the experience gained by craftsmen.
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Development of next-generation batteries based on ceramics

KUGISHIMA Masahiro!, AKIYAMA Masato', SHIWA Yuzo', WATANABE Ken?
! Saga Ceramics Research Laboratory
2 Department of Advanced Materials Science and Engineering, Faculty of Engineering
Sciences, Kyushu University

Oxide-based solid-state batteries are expected to be safer and have a longer service life than the current Li-
ion batteries because all components are made of nonflammable inorganic ceramic solids. To achieve the
solid-state battery using oxide electrolytes, which is a Li ion-conductive oxide, low-temperature sintering
of the solid electrolyte, and stacking and co-sintering of the thin solid electrolyte layer and electrode layer
are important technologies. In this study, we focused on garnet-type solid electrolytes (LLZ), which have
high Li ion conductivity and a wide electrochemical potential window, and investigated the development
of sintering aids that can reduce the sintering temperature of LLZ and the preparation of sheets using the
doctor-blade method. By adding a newly discovered sintering aid or by substituting elements of the same
composition as the sintering aid into LLZ, densification was possible at temperatures below 1000°C. The
developed LLZ exhibited ionic conductivity of 10* S/cm or higher at room temperature and high stability
to Li metal. A slurry for sheet preparation was prepared by adding various molding aids to the developed
material, and sheet molding was performed using the doctor-blade method. We fabricated the dense LLZ
solid electrolyte sheets with a thickness of 100 um.
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Industrial technology cooperation promotion council intellectual
infrastructure committee chemical analysis subcommittee
Participation in the 66th joint research on chemical analysis technology, Inorganic analysis (Sand of
Tottori Sand Dunes)

We participated in the joint research on chemical analysis technology held by the chemical analysis
subcommittee of industrial technology cooperation promotion council. This year's joint analysis sample
was "Sand of Tottori Sand Dunes". The sample was dissolved in solution using the method (JIS M 8853)
that is usually used in requested tests at our laboratory, and measured by the ICP emission spectrometry.
The reported values were judged to be within the "satisfactory" range in the z-score determined by the
secretariat, and we received a certificate of approval. The analytical technique of our center was judged to
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be generally valid.
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Support for the project of the ceramic design app “iroe”

MATSUMOTO Naoko
Saga Ceramics Research Laboratory

In 2022, we developed the app "iroe," which allows you to create color designs and painting designs using
color samples of paints used in ceramic production areas in Saga Prefecture, and It was released in April
2023. This year, we added pattern data within the app, made minor corrections to functions, and made
updates. In addition, with the cooperation of the Imari-Aritayaki Traditional Craftsman's Association and
the Saga Ceramics Industrial Association, we supported products development using the app.
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Document creation of porcelain manufacturing production skills and
technology

EGUCHI Yoshitaka
Saga Ceramics Research Laboratory

Arita porcelain manufacturing industry is divided into labor for each process. Also it requires a high degree
of production skills in each process. However, the lack of successors makes it difficult to pass on

production skills. Therefore, it is necessary to create in each document to pass on the production skills and

technology to the next generation.
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Support for The Porcelain stone utilization

Investigation of the quality of amakusa acid-treated porcelain stone

SHIWA Yuzo, KAMURA Shotaro, TSUTSUMI Yasuyuki
Saga Ceramics Research Laboratory

In order to contribute to technical support for the use of Amakusa porcelain stone, we conducted a quality

investigation of the current acid-treated porcelain stone, measured the chlorine concentration and pH of

various porcelain stones, and compared them with last year's data. The pH of untreated porcelain stone was

7.1 to 8.1, which was slightly alkaline. It was expected that acid-treated porcelain stone would have a high

pH when the chlorine concentration was low, and a low pH when the chlorine concentration was high, but

it was found that the pH over the past two years varied widely, ranging from 6 to 8. The fire resistance of

the current commercially available Amakusa clay was SK27*, which is a normal value.

. XEOER

REFIAVIZZEIR, $R3 03 D7au s g a o8k
EEDNRY . F-BHEBISO N TFARROBRDG, —E
BORFA ORI R R Z E IR TS,
THKERF B 82 B 022 E Ui & 38k
AN RSy A YAy N TR S a7 ub i
FORRA TR O8RS DA BAARIL 7R A% H 1Y
B TR T D2 E0M T TS, ARSI A D
By D7ad DRI 1970 4R DEE VS
TWHILFAEE TH L), — IR, R O Ve
RRIZEDEB O NAF ORI FAL, ZEL
1B L ORI CEI D T2 LB | BIFETH D
FIRE BT, B O~ AT A A=V 03K
S TD, ZHLTZIRID D, Yo & — IR E R O
FALEED W I 1EAFRIDIERL 29 AFEE (2017 4FED) 35
BT £ CRRALPRR A 2 A FH L 7= f o R HIE R D728

29

DIFEEES T XY,

ERTHIX O ABEOTFEI A EBIGE T T2,
FRAERSR A FH O EEMEA R X QUK ZERLELTHD
Z DT DI IT RN G O PR HERZ AR ML
TUKKER DD, AFETILAF 3 AFLE (2021 4RH) )
SRR O E IR T IEORN & BRI L ., LT
ROV | FERAERNRAG 2 2R BRI TR L T L & O
SRR K O pH OJIEE FhiEL T 5 29, AEREL 2N
DPNEZEFHELT=DT, ZOFEFIZ OV THIET S,

2. FERER

FHAFURH . ARATRE T 3 R A 20 i s
SEDOW AT, BUETGEL TV D R A %
2024 4 1 AIZH 7V 7 UTRW, o7V s Ui
JEBH L LR O BRALERRE F1 K OMEK EERR LR B A1 |
FENRR OISR ALERRR A1, A1 LIFRALBRR A, AR LR



EEREXEMELS— S5 EE HRESE - XBEEXHES

JERRAE A R UREARGRO I~ T U 7 LI L
B S OMECK R B T D, ORI AL T,
FRALEHAA T TUVRWILLREKE 4 A IR
DA FEA, INL~T VT A Ef a2 Tz, £
B TH@ oo & U Tl o R LR+ G T RO
BHAR) OPERG I~ 7ol Al IMEFEEEEFRIC3EE
T LEEED LTV U,

3. SAEIER

BRI itk R OME AR DU TR L
7= T LI A BT 225 (FF BRI Ak e, TODA’
S I=T 7R ALKV, AR T HOEXAR AT
$1E (Rigaku $4, ZSX Primusll) & AV THIAE —RIZL
DI ERRE CEBITEA T2,

ISR 2B KIS 7 Bk pH &
OSHRRE DT AT o7, T IRBIR A%/ MR 2
TV (HFREEEL, ANS143 ) (2 X0Ri28 1mm DAF
FREEIZZR D ETIEL . IR 30 g ZEDE->TE—
TI—IZ I, 300 g DFEERZNNZ T 30 Sl 7.
— B FHES W C B ARRA BRI 7, B Hizou
THIIR 30g Z BB FIREDIEIC Lo T LB E B
U7z, FHE ST BEARIEHA) 200mL S3HL , mEE
s D (7B H-2000A2) (2 L0 [E1#EEEL 10000
rpm T 20 STl UoEEEA TV, ZAVERIE VIR L=,

HIRIREE T ICP FEC 0 et (R S i
ICPS-8100CL)4 FIV N TR B 2 10, pH 1& pH A—%
CREET r—4—4—8 HM-42X) 12X RIE L=,

4. REFBERAOMERIER

# 1 \CKJER B OIS KON pH OfER%
T, WSRO e T E LT R A —DKiE
IKOFERBIETRT,

b EWERREZ RULI-OITAERBKEKT 13.2
ppm TH-o7=, FFEOEIEZDELIHIEL 4.0 ppm LA
N ChoTo, BRLENA Chch Bin o T O IIVEF L L [H
UL~ T VT IARK ERRALERRE A D 4.0 ppm T, KIC
ARHHEKERRALERTD 3.4 ppm, TR NTHAZREALEFR A
AKILFRAFERR AT DNEE 2~ T2, LIRS R AR £
19T 0.5 ppm LA FE7Ro7=, ARIDHEIE ClEERLEL

30

®1 BREHLEFROEREERU pH.

ppm)

M LEEALEER R 05 1.1 14 58
MR ERAEE R 03 0.7 80 6.3
ETRAER R 05 20 73 73
RILEAERR 11 16 78 1.7
RUHE N ERAEER 34 — 74 —
ATV 14 1.7 72 74
IR N EREANIE 40 54 714 6.7
MUHERE 4 E85 0.1 09 80 81

ALl 3 FHigh 32 05 71 8.1

37 4 ER 003 05 71 72
TR EFEEGRT ) 22 19 73 712
AR LR GRAR) 14 0.7 80 73
7KEK 132 116 71 6.9

Fi T8 0.5 ppm LU FOEDAHLH—H T, Al 3 5
AD IR AT 3 ppm LA EDOS D380 570 L W
LR DRERE R, o TV VI LA IEH X
MRONDFEREI2 ST,

pH D RGVEFEELEMHA Fodv, MLLSROFRL
IR IV OB 5.8 234 7.4, EEEE DK
JE 6.3 284A] 8.0 L0 T L HVENC S 7 MU fEE 72~
7o MMOFIAIINERRE L LA TR ZE I T A D e o
77

ZI T, INETILH/ONIT — 2 D% 5595
728 IR 7 FRALERN A, SRALERFR A, B 1, KIEZK

o MnmEEs e} 2k oy
s aiP®
e e, Afat [BES=£3
e, )
7 & : ’ [ ] o o
- e e
[=% . ®
s L @
™
5
4 ; ;
o 5 10 15
BRBE ppm

B1 &Y TILDIERRELS oH DR



EEREXEMELS— S5 EE HRESE - XBEEXHES

DIFFRIRES pH OEOBMREHEPILIK 1 1277, ML
HERAIE, 1 HOT — 2% RN CHEFRREIHEEAE N
0.9 ppm LA FTH-o7z, F2pH 13T _XTT7LULETHAZ
LInD, RORT NHIMETH L LN 00Tz, BEAERR
FIFILIE T DIRBRD FBN G | IR MR &
pH 23720 | SRR Ei7e DL pH DMELZ2580
FARE LT3, AR 3T CIIHESRIREE AN R 1
ppm LA OBV NT, pH 2 6~8 LRELIEH DN
TNB7eE | BRI b eh -7z, ZOJFIKIE
REICIEHDD, AT LB a1 b 357>
DRI D THY | TAUHEEE TORE R L2
STV EBEZLND, BIZIT. BAVTIRES T
7RI R ERR % Z2BREE TR, fHES T
T2l THY . ZD IS 7R RE SR OIE DA DS E
[CHEE R LT OB s, TR LSRR
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44 Lol Si0, | ALO; | Fe0s | TiO, CaO | MgO | NaO KO | WHKE %ﬁé
ML EER R 255 | 7867 | 1456 | 035 001 004 003 001 341 | sk20- | sKk20°
MWK EREEEE | 241 7812 | 1469 | 037 001 005 005 069 318 SK18 SK19*
IR 302 | 7892 | 1420 | 031 002 004 002 034 269 | SKi9* SK20
RILEEES R 337 | 7830 | 1454 | 037 002 0.15 002 026 260 | sk20- | sk20*
RUHEKERLEERR | 257 7810 | 1455 0.33 002 0.05 003 104 3.00 SK16° —
HTRAENG R 304 | 7870 | 1444 | 031 002 006 003 0.18 276 | sKk19" | sKi19'
IR N ERRALIE 245 7791 | 1460 | 028 002 002 003 101 330 SK16 SK16
ERIE EREEGETIRA) | 389 | 7416 | 1740 | 050 005 008 007 027 310 | sker SK27
TERIE L&A R) 412 7244 | 1879 0.62 003 0.08 0.04 008 343 SK27 SKk27
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6~8 EREITEDWNTIY, LRI L RSN 87)>
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1) MRSCHE, AKHIEM#R, £7Iv72 14, Nod, 333-338
(1979).

2) M=, SFHE, PBEIRAEER 2 — K 29
FRPERFFEHR S e SR, 8-11 (2018).

3) AEIEHE=, TG, IR ER e 2 — Tk 30
RIS & e £, 19-22 (2019).
4) EE=, SRS, SRATFIRRR, (i gt
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B AR R i SR R, 51-55
(2020).

5) ANMHE=, SFIRS, BEATHLRRR, PRSI
A AR 3 AR SR S, 42-46
(2022).

6) ARHE =, FEATFIRER, i, RIRZESEHN
LA A AR SR IE AT, 20~
24 (2022).
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