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Research to improve the Metallic style Glass

SHIRAISHI Atsunori, NAKAMIZO Yushi
Saga Ceramics Research Laboratory

Based on the technique of Metallic style overglaze, (1) diverse and multicolored of the Metallic style
overglaze, (2) silver Metallic style overglaze, and (3) Metallic style enamel upper glaze decoration material
were developed. (1) The brilliance could be controlled by changing the particle size of the pigment. It was
possible to increase the number of colors depending on the type of brilliant pigment and the combination
with other color pigments. (2) As for the silver Metallic style overglaze, a glossy top painting could be
obtained by adding a black pigment and brilliant pigment.

(3) By developing the enamel frit, it was possible to develop Metallic style enamel upper glaze decoration
material that is equivalent to the Metallic style overglaze.

1. IEL®IC

WrL 4 —Tlk, ZRETIZ, Ffanilih Clis£T
FHLCEIRD ST RO WD B[ AF 7 |FHORE
BN EFHE S EIH LVEE EE Metallic Style
Glass ;MSGIZDWTHAEYL TS (K 1), Zhud, EfF
FEMOREPBCT & FETa—T 7 Sz iilkd
SRV L7 ERBIC o BTREE 50k
% FARFHDFT NI Z ABHFEIZ o TRIRRIC A > 7o i 1 BARLI-ME G
THY, 2019 R BIFL T D2,

Fro. TOBROWITETIL, Je¥ Lialirid> SEM &I
FBUNT AR T AR S TRk 1%
RZDHZENTETEY (K 2), ZOWK a0 EE
KUT=TtE~ v 7 (EDS) 2B T, e bt o
By Tdod Al Mg, K OFMENTHEN Ti DIRAHLHZE%

BL TS (K 3), ZAUTERERL R O DRI
—T T ENTBACT 2 EDNBER A AT A
TIRT DL B CE OB EE T DL D TH- 2 S HGIFTED SEM 1§
77

JERERRY

tiem




H R B 5 BR B 25

Al Kal Mg Kal 2

Sum K Kal Spm Ti Kal

L |
Spm opm

3 AHLGHEOTRYY TR

ZOHN RT3 D RN S RO BT IR E
<, ZIVETIZEL D RN L R S T A & i
O, Hdfitinaittsd TlY, —HIIBLZ kS
(ZHEEL TUVD,

—J5. Bk e T ERDITER BRI B
DHT- BRI TS, BRI, [BRFER I
BIFFTXTLTECDOT, SEREAMZ TUTL
LV IO ZAIZEIT 200, Tk % 70 FBLH3 ATRE
(272D INHF HAED BANEHEPL TUZLWL &)
HHAERDOZ AU BT HEETHY | Hi i
STUVB,

Fio, REREED < MCIHRRTVEROERSR |
B n, BRERDOHDEREONF HiaBRRIZBET
DELLE Y, LILRDG, ZIVETOINE BT
1%, HEROEREIEHEFEE AV CEREEE HigE1ERIL
ThABICE ALY I3 o | Bg
D7 7 a—FINNE TS,

EOIT, ZOIEH FIEHATL, Falias IS AT A8
SIS TCEDEE X BV, FRFlsan FRaEBERiR
SEMRIRE L ORI 1EDAHID_ERI~DIEH]
DI CED, 13559 BEE, AA—m—) B IZ 1327
LFxyF o VAT LSA AR, iR, Rk =
) Kk TR AN DY | BRGER AR GRS i N

(=R 2FESITOBHE DB, F2, 139 FMITH,

TERD R R AR Z N ETAZ Yy 7RO RN
AL AELS 1EDDD DA RS BAFE TEIUE, KA

EHEREXFRM U E— FHMIFE MEREE -IBESFHEE

W CORIAD I TE 5,

Z 2T AWETIIOIE LD St Eo 21k - %
tft QIMEE LIaDBiFE @AHIMZISHLIOL
(Z257 FHINEI OBFEEA 572,

2. EBRGE
21 RFELEDXEROSHIL-SBIE
211 FEERDOIERDO LI
LRI DOTT Vand, S BErNT, B
EOBPAESREEIEL nm D TiO, BEASERLSIVIAR
ROBEFT, JEZMT 1um FRETHY, B4 2201 (X) D
SR THIRES I TS, TERD IR A CIE, L
BEDY 180~500umD IR AL JEHIE 757
JE) Z BT RE FHL COEAS, ATk kL
BEDYINEV N bum~180pm D FHESREE (5 ) 2 v vz,
725, 7V NIRTEIOHE Y TR LI LY Hal 7
Uy vy, 7 ANHO BRI A R kL 7= g
Wiz, £9°, 7V M AR 0.25~5.0masskh
WINL OB HAERAERIL | ZhUDKE BRI UK
WIS U Teb D& PR mIZE TRAT LT, B
HRITHZI%IZ 800°C CTHERL (FHILEREE :100°C hr, 10min
HEH L, ZNE W DT AR — 2 E LT, -0
THEDENE L THRUAE B EZ ViR G (R
L. ZREFISICERSHIRIL 72 D122V T[RRI HE
Be BER L OB a7 A —RELT,

Xum

F 3
v

TiO2fE =

EBF ORGSR LumbBlF

K4 SHEEHDOETIL.

212 ¥tz

ATEEFEIC 7V M, BRZ 22 By OTlOBEEE
% 0.25~5.0mass% UL T EIRAERILT-, $72,
—EBEREHZ BV TIE, Y BRI 7 Uy MZ CoO %2
Cr0s ZDALARCTHIRO A FEEE L, AUk
P RN D THIRO EEEEE 0.25~5.0masshix
L. Y AR HEAMERIL 72, 7235, T AR —AD/ER]



H R B 5 BR B 25

FINRFRFELFC LU, Zba BREL T—EFbk
(I BRI £ 72 3R & Ze o Tk Bfabta Tz,

22 SRENF ERORFE

7V NERTEIOHED TR LI Hial 7Y v M
=, ZAUSHIIRO Btk 0.1~1.0mass %iRANL
BRI BB RO YR EE (A () % 1.0~
3.0mass6iINL CEREEY HIGRAERIL T, 7 AR —
ADOVERU IR (2.1.1) O HFIELRICL | L DB AR LR
BEIRICT TV, BEREOSREREOFHIE, HBICEDE
RERHIT G172,

23 FFIFSA5 LHORR

{EIDAIDOWEHEEIL, X5 OREEET /W TEoIC
Ffssan Wit (L TIY | FRgaRD HEANES
59 EHNTARY 3%, 13950 HRIIEZIRIREY 6~8
X10°/K Chgfskan EAREII S, BERIREL i -
FREDRORARL | BERRINFIHIS BV T28D 135 A D RS
THZE DRI FARR VRS Z IR 320
WD, Al —MIED 55 EROBERGRE TH
% 760~800°CIZXH CEHINNTT D7 FHUTHIAD
FHAZ VY NOBERGREE 760°CE HIZICTG 23k AT,
AT CRRR LI HEH 7y M _— 2L L, B8
DT WAV O BeORREEA 2 LSRR TRE L.
FINTREL Tk DDIEIZAIL, BXHT 1300°CIlC
AL CIERL S . RIS L CH T AL LT, ZOHTAZRy
FMULB IO BB T 22 & TRRIES A LH
7V heUTe, ZRUTRIRR RN R D TIRO A
ZEEVE 0.25~5.0masshiRINL . YERATO AH HRlnfiist %
TERILT-,

ZNBATED AT A) HRINERA 2Kk Z i BN
L. 2N ETIROIFO AHORO Mg /-3 Rk mic
FECTBATUT, BARSITTIIAOMITHARELIZ 760°CT
WERR (FHEIHEE :200°C /h, 10min R L, Zha#iF
259 FHOT AN —RE LTz, Fiz, HATHAD ERin
fifibd 2 FO TR GRRA AT ARV ERIL | 2 A THIR
DIFHAIRD TR £ BRZE, Fi3kEx 7
BDIFEIAIO ER EICERTHIRIL , w28, FRIT<
T60°CTHERL TEAEO A FRIDT A —RE LTz,

EHEREXFRM U E— FHMIFE MEREE -IBESFHEE

EH(HZR) Lz
TH(HSR)
iR HiEs R
E5A50EEETIV(WE) FIHIFOMETTIL(BE)

K5 [E555&MhEEsDEETET )L ().

3. HERLER
31 N LIEDORERD S-SR
311 AELEONFBEDZHRIE

KPS Sum~180pm 0 FHESEREE (6 F) D95 5~
25umD R W 551E, BRI T OX 7% 7
BTHED A7, =/ WIROEEE e o7, 72720,
PR JVIRDEIRIT R CODZ D, SR ENE &
BT AR TR I - QDL D EHEE S NG, T2
RIPED 40um PA OSBRIV OB HEERL
T80T, BRI T OX 7X TR A LI EE, £D
SRS EINZ DI EMNTE T, X 6 (LR ORI A
IS EI=T AN —ADREAI R A FREEOSMBIA R,
R 180um OYEEE R AV 7L TlEF 7% 1L
TEICHED IR THRNDS | BRI RIS NS 72512 E
HEREDHNZ HNTNDZEN DD, —J7, 25um LA
DI AN 7 VTR T DX 7% T
DAL= VRO IR 72> TND D05,

O R DIERORRZ S DL
T, HEO PR O RSSO REA B I bS5
ZEWNTELZEDN DT,

25um 40pm 100pm 180pm

6 SCREEMREDNIAHENDFE

312 k¥ Lknztlt

AFRYCIL A, TR, kL, 0 4RO gk
FO, FHIO I S Thk 2 2e R Dl Higa £BIT
EHZEEWE LT, LnLiasin, HlRO eIz O



BRSO ER BT

4 FELSMNCHER 2 et BT Db 0O0HY, Zhba M
WAHZET, ¥ HeD B 52 b3 iR C& D,

AT, ZNPSOAE N E RS HIROE 2 726
FEVE O, e e S lboatat o7,

ZORER, TRER 6 H, fRER I, FER 4T, e
RAFE, AL TR L FEOR 16 FONFEED, Wb
DDHIAX ) IFRI DI A DI DA @I
WAL TEDZ WD -T, [ 712, 2 16 FE
DICERICERIL TR Biad | BRERMER ot
NENSEL =T AR — A% 77, S EOREEIZ X
ST, ENEIFHED DRSS Bz R ZED 8IS
Iz,

7 H-IBRRLIZERRONF L& (REMRL).

o, I HEAZVYMT CoO =2 CrOs Dk 4:
BT T AV AR E OTIROAFEERZ IR CF
L, USRI TRINL C, e Hiao & ta ik
Frlee ZOWrE EIRATTA(EBITTR) DEPIRNENFE

JEDHER D TLEID T, FEDNED DED S HIEF

AN L GoYAY ERED i Tl W I A N/ SY/ENS
7 (1% 8),

EBIZ, RO 720 Hia(8) O R HieE
EIERLT 2 (BB T 5) 2o ko T SHIZEL DN -
KROAZT—r )= a AT I N TEDHI LR
L2 (29),

PLED IO, e EER RO ZE/LOMIc, Zhb

EEREXRRM L E— FHMIFE HERS

E-XEEXEHREE

W B+ N T AR L%%+Tt1ﬁé(@b%%) o
T L DAV DONE HEE ERICE DI LD MEERT
7=,

MS1RIb DL | 1 Ria DLt

S1PIb oLt | (51 Bia ol

9 BB LR EICHRLI-EE s

32 fREAF LD

TIAROIER: AT A7V MR EERA D R
INL, FEOERIFIE RS 2L THERSh TS,
R ERRIT BN T R T E TEREOEE Haa 1ER
T&HLER, £, AEEE bia B ChIfE 180um,
2.0masshiS N I BB A TN 23R a 1 T o7z,
10 |2 BAEEE 0~1.0massY%oUSINL 72RFDERE
WO E R T, BHRICEDERERBRICE VT,
0.2mass % SR EABEHRIEE b SREAIT TV 2 &3 e
CETZ, LTeh > T, LI&IE. 0.2mass Yo SR EAZERAIN
ABARIEL L | SR THOZEE LT,



H R B 5 BR B 25

o _ - B =
0.2 0.3 05 10

(GRm= . mass%)
K10 SRENFRA-RIZT EREEMRANENSE

0 0.1

I, SEHERID B RIEEE ML DEREIE IO RER
ZAToT B 1 ZEORERETR T, KiEDS 25um LU O
TCRER R W5 813, RIS NS0T $1E
FOIREDENGSREN T, Fz 100pm LA O HgHY)
REWVRIRONFERE WG E1E, BRI
I TAR TR TR TN AL IR R,
FTo B RIOBINEOBRETEAT ST /ER. 2masshifs
INoFER R L BAF TdooTz,

INHDORERNG, S L7y M RAHE
0.2masshiARINL . KIEEAYY 180um S ONK) 100um YAt
Z 2.0massWiNINL | $RESER BBl FRIL 72, £
FERAEX 12 1R,

BIFE LT8R e LRl d, WERDIRERE Bialid e
B STERETHY, FTF T LNLRENNEAT D 1
FTHY, A FETITRWERE RN 21502803 T&
7

HifE 15um 25um 40pm 100pm 18

1 SRR RIS S SRR DR,

HIfZ:100um

12 FAFEL-RENFHE

By bAa LD BERGIREE DI ORCARL | BERRARTHIG AL N

33 HAFIFSAS LHDERF
259 FRNCEASELT20 , Ffsias YK Ha7 Vo hod

FI%:180pm .

EEREXRRMt Y— SHIEE HRABREE - XEEXRHREE

FERRAHLLC, BN 2T AU EKS7E D BRoREA 25
{bsH 760°C CRERFTRE L 7V RO FIIEAZR AT, ZD
TSR, TV ERTHD Li RZEUSINL., Gk
7230 Ba iR ETG L, S5ICEZEOFREE D=6 SO, ik
IMEOERFREEITHZEICE ST, HERED 40T
BERGIREE LSt ATREZRIED A9 e ERI 7V ML
FTHIENTE, THUD BRI AR 28T 3D
AHIH RN A BRFE LT, ZDIEDAHIEF Rl
LaEI 17 g A N QN 57 o A ot 2 et 1 5 S N i 4
BBIIFTTX T LT AR Ao REDERDHHIED
ARG PMERICE T, ZORWERZ 1B ITR T, Fz,
ZDIIHAIICR RTINEEA1 X, B R LAl
B CHBEBIORIEERL AW OTRBEE ZE 2 5L T,
KOS DFFRES | B2 Te o~ DFELINATRETHH L
WD T2,

13 [F5355THLERU Ef EA~FUV=SEFITS 55 ERNnammE.

4. FEOH

(2257 [FROKFEZ RO I Eid(Metallic Style
Glass ;MSQ)DHANZFA T, DIEF A0 SR LAk
{b-Ztfk. QR ORI @NFIZHIAD
INEfAF DBRFEEAT 72,

ZOFER, QN Lo PO b 2k
VT, 40um B EORIRO IR WO Hia
wVERILT AT, YA A LT R A Mz 5T
EINTE, HERIORIRE IS T LT LT, ¥ B
DIHIEOTREIA A B HNEX DT ENTET, Fe,
16 FONFERID I R ANWDZENTELTEN
DN, ENEIVRHED D NS Raa R LT, iz,
e HER RO SO, ZhBIEE Ha+ T
AW B+ THIG (G 1R Ik T o fh



H R B 5 BR B 25 EHEREXFRM U E— FHMIFE MEREE -IBESFHEE

WY R ERCE D LN R TE T,

ORENF HEDBIRICB W TUINEE ERA 7Y v b
(CERAEEE IR KIS KREZD DN EIRINT 5
ZET e HasBl A fERIL 7, SBEFEI ORI
B 0.2massh, FHERIORIEE 100~180pm &35
T, RENRDHY, (ERORER: HallTe{ Bl
TEIRD A ETITRWERE T oT2,

@NHUTHAH HHINEIA OBRZEIC VT, ¥k
Kt e 24 40°CIR T & 727V M
T ZBATE T 52 & T IED A MO ER N4 2 5R
FETETz, ZOIEHAIIE EHAIN T Z WD ZET,
Fatssam R AR L AR CBES X T3 7 £ T AR
S0 Bo | FAERD G HIFI A RO MERLS ATREIC 72

77,

SE 3

1) AAEA, PEREZERIN L 2 — BT
s SRR, 31-36 (2019).

2) FFFE 6635610 5+ (2019).



REME

EHEREXFRM LV E— THIFE MERSE -IESFHEE

FRbIARA A O FRBFICR T MR

FAT KRR
R 22—

Rk 28 AFREIC Y T A —TRHFE L/ I R M s R . MR R gR &V DA F TRV R %
FFOBLUMEHZ DWW T, BEROEFIET T2 TR E 53 ~D IS O aTREMEZ A~
D78 | HERIREE | BRI (LR S O KRR 21T o7, Fio, mEEFRRERIC D

DT, B RE S N SRR PRI T TO R

HMELNOAME LT,

ZF 1200°C AT DOIRIRRER TH T2 SR

Research on the development of new ceramic material applications

KAMURA Shotaro
Saga Ceramics Research Laboratory

In order to investigate the applicability of new materials such as most strengthened porcelain and high

precision ceramics, which Saga Ceramics Research Laboratory developed in 2016, to other fields such as

industrial products as well as tableware, various properties like mechanical, thermal and chemical

properties were evaluated. We also investigated the effects of raw materials and preparing conditions on

the porous characteristics of high precision ceramics, and found the conditions under which a high pore

volume can be obtained even by low temperature firing at around 1200°C.
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An attempt to improve glazing properties.

KAMOCHI Nobuaki
Saga Ceramics Research Laboratory

The purpose of this study is confirmation how the glazing time and glaze density affect the workability
and the glazed surface state. The glaze adhesion weight was directly proportional to glazing time until
water saturating the body. The glaze density didn’t affect on the glaze adhesion weight changing ratio
to the glazing time. On the defoaming agent or water repellent agent additive test, a small amount

agent gave large influence on the glazed surface state.

1. [EC®HIZ

Bt A P S D BRI 3 H A0 FRDH A B ARG
EARLT-OIkRk A4 72 O ClRAEND, Yt ¥
—THERT D= — R Z DT DRk~ 72
KPR AT T Y, s, BRI O 2 IR IS
DI R A AR 7 M B LB 1 To C0D2,

—J57C. BERE D IR E AR A e LT R
S TUTHERIRFO VERMEDIN 0, ¥ O R &K o
WESSEDSRAL 2 D L3 D, FARRIKIEL T, ks 8

DS B Sy BRI SR RO 230,

JEBHDHRIBEC IR O RLEE R /2 & ORISR 203 RS
3?) 53)O

Z 2 AWFFE LSRR RIS Sk = -
R DB WD TR T DL LB, ININFNZ LA Kkl
PEDYEZ AT,

2. RERAE
21 FeAhEE

SR EOHERRI I T2 EL Chuhlia 75 M ER B DT
DR EZFYEL Tz, X 1 (THREE O FHA R~ T,

FFEEETL 60~90° | ZA R ATRE S 2 LU A
—XEFOHX S B BIERRS IV TERY, e/ NRO R &
ClitifirERD FTRETH D,

1 HEHEEE.
(E:Fay, AL MEsH Em AT S Tm).

17



22 ERESERFRHEE
PRI U0 EEEUC BIESMEK 2 1R
T, TP RIILL T LB THS,

0.46 R,0
0.44 RO
0.10 Zn0

4.4 Si0,

054,05 } o7 p o

HEEOREE T B BURHAREEE R (DVH-BIIL, Ny Ay 7 H)
THIELT,

R AHHRTHEOBATS

[t 2] FEEE %
#HERA 46
AR5 ER 19
BRIV 6
BIK 7
L= T7hAY 5
BR 15
i 2

10 100 1000
FIFE/ um
M2 EHEERMORES . (PORHE 70um)

2.3 HERhELER

2.2 |IRUTZ IR AR — AFEA 38~44 FTE bESH
R FAC 5 <P~ Ffakina 1 o7z, Hohlinio
FIEEFMBEELFHER, 1, 3, 5 MERIERNAZZEX T
Htikha L | FSt% O BUBHE B D R BA 722 L5 |
W CEGM T AL RE A Rd 7z, RBRICIE, =
— TV VB YRR 5 ~FIAET 2 22 12 Ktk
SHUBEBIE L THW, 2NHOFEHI S B &)
131.3g, FEHERAEDS 1.77 Tz,

EHEREXRM LV E— FHIFE MRKEE -IESFHREE

24 ER—AE, HHE—-SKERESSD

AR XHBEO EKFL MBSO BURIC G E ER
—AE TR, — 7T AR AR U ARG S
BV 2D LIRS N0, 25 ELTHl
RO EEEE 2.6 LIGEL CTYERRL7- TR — AL, Hi
WE—EKFOWR T 7% 3 1R T, 2.2 [IZX0FRE
LTS CHERL 722 A, BAR— AL E/KEDORIRIL
777 DIREIL—HLT,

60.0 i T 170

580 — R A

560 F  weeeee =

1.60

540 o, :

520 FN*e, 1

50.0 1'5t+%ﬂ
" .. ]
g0 | ¢
,'ll 460 | o... ......... ’ g
< 1.40
W 440

420 | <—\ 1

400 et 130

380 \ 1

360 1 N\ 1 120

340 ]

320 t \

300 Lt 1110
40 45 50 55 60 65
EBKE /%

3 ER—ARE., Mt E-MEKERES 5.
3 FERLER
31 MBS, K— AL IEME R ORIR
MEFERERI 2 Je LD HREEE O BG4 fEaR L 7=, Hh

FORDTKIERE FAVZSEIRFHE 1, 3, 5 fheZbs
WO FBEE T 3 KD LAWK B TR Z X 4 17T,
TT =N TB DR e/ MR~ T, KBRS
D3R ENTIRIERE S L O K B B D e K& fie/ IMED
W IRERRN S LA I b~ S Sk E A A
TR L HEREBRS CEX DT E R T T, 703, #
JEE S A K R LT D HIEIE L 7= AR K B X
3 KD 20.4g ThH o7z,

RO EREE IS R—AEA 38, 40, 42, 44 &
L. 4 Fo—F—%H N Co—4—[ElER Irpm & 20rpm
THIELIAEZS AR 5 1R, WP ol
W TCHER — AFEAEL A DIV KL EE 2SI fE )



21.00

19.00 fAFIRKEE 20.40g

17.00
@ 1500 -
~
] i
g 13.00
~
B 11.00

9.00 A1

7.00 1

5.00 r :
0 2 4

BB /s
X4 SERESESKEEOEZR 6N HEEEETY 131

8
6
9]
©
[a
~4 t
I
0
B3
2
0 eveeennnn peveeeeeeees
36 38 40 42 44 46
E/ \—)LE

5 ER—AELMEDRR

DIFEFRCET3, Irpm EEKEL T 20rpm ORIEEOZA L
BIIFEFI NI,

FRhiRe| - SR REE 2B TODBRTIE, FEHE
DOFERIZIE 4 Fr—2—20rpm LA EOTOHE A
LCW5EEZLNDD T, R—AEIZBIHS T k- o
FEROREI X RTE—ELEZDND,

FERODR — A% 38, 40, 42, 44 LUERIEHEZ 1, 3, 5
FoELC 5 ML HERL 72 & & D SR SRR 45 &
BOBRE R 2 1R, Gt CHBEO 3 B Dk
(X0 EH U7 ifiig F O WK ML 7= L& DO FE
FOMBEDEAREE IR,

EHEREXRM LV E— FHIFE MRKEE -IESFHREE

FH RS KFE (%) =
(Wag/(1 —ug) = Wag) =W
Wag/ 1- ug)

Wi : Rz
U : HIEEAKER
W FRHEEFK > 8 (20.4g)

X 100

Jh 1 SR OE 3BT D% TEL TOAS, HEgEAs
VBN REE T 7o STl AU 72, £
DIKEBEDWSY T RDTENT L —DER TRk 2 4
DO, N7 —TR L 1 HoT —2Thd, Fb
O 72 I L —TRUTZE BT Dtk OHh
DOERED 20%3< I el Tahlitz ORI it
HZENTEIRIRVVEEMMK F 3228305,

72 2 |TBV TSRO K IR SR ST T VRINE
EZHNHER—ARE 38 D 1 M O3 Wikl i —
AFE 40, 42 O 1 BKEREVEHZ DT Rz R R s
DIifiRsHIE AR — AEOBRE MR LT, X 4 1R
ISR LU /K H D BRI R L 7 e RRFHEI A 1R
5 3 I b TSN D MRl EOFEI=R
1% 1.28 THDHD, EREOHMEFEIT 15.3/10.56=1.46 L1}
FHED 1.14 f5TohoTz, —I5, AN—AENDS 38 75 40, 42
(LT e E TS LD SR OB IR T e 2
AU 1.1, 1.2 THHN, FEORNEFIL 16.5/10.5=1.42,
16.5/10.5=1.57 THVZIEAUIFHIED 1.290%, 1.301F
Lipolz, LIehio T S~ D52 B Ihafir il L0
AR —AEDIIOINRKENEEZ LD,

2 TEMPRCHEROTEEEOMIR. RUERMEROMEESKE

E I e

P

E

! 1s 3s 5s 1s 3s 5s
44 234 310 356 13 26 31
42 16.5 21.7 275 0 15 27
40 149 198 249 0 16 29
38 105 15.3 205 0 1 25




BEHRE
1.30
33 -
125 4 -~ 40
L 42
g ........................ 44 :I: B
% 1.20
N\
el
e
&1.15
£
Lo
W
1.10 1
1.05 T T T T T
0.00 1.00 2.00 3.00 4.00 5.00 6.00
FEFEFR /s

H6 HEREHEEHETERSNER—AEICLHEIL.

# 2 ORIk R A M B S D R
HOBEEIHRELL T I DO%[K 6 1T~ T, =
T N—IENE DRI T DI KRR
TNDDN, BIDBIAS) 2 IO SR HIO S K B e
ZOHEEDMIAE LTS MR EOIXH O ERREL
1257 LDND, —T57C . SRR LR E B ORI
IXERRICTHY |, FHIFRNIRF R ERSEE KED 30%
L) Qw2 i el = ] B @ 6wl N
DR TED, 2, /77 DHEELEAR—AEICL D7
IHFEAE 72 SRR e D iR EE B D 2 LRI
FR—AEDO BT L/ EZT RN DS,

7 \ZHERRABRIRH R A LT AT DO T EA R, /2
IXEAR— AR 38 ihlikiH] 5 BPOSIEOLOT, Fhliks
RIS R 20D LTI M3 7K CRFN L AR Fal Sk

7 BLASOFEERRL
(72 : ER—ARE 38— HEMESHE 5 7. 5: BAR—AE 44— TERAERE 1 7

o

20

EEREXRMt S— SHIEE HRBEE-XEEXRHREE

WZEE TE PR EOMEICENL TETb DO THD,
A OOEEAR — AL 44 kiR 1 FDoOREHI TR 50D
H7ZAUTIZEA L2\, —H T, @B ORIIZ LA
HAZ2, mEEh OREIOME BN CX L&y T
(ZE BRI ORI L HE ORREIZ 2> TSIz | T
N CET A E D L7 d e Z LN TEPITEESEIT 2o T2
HDTHD, HERIRHHEA RV OREFCIEEmEENHD
B2 USRIV EZR U A ZEAE BT, 2D THh
B SHEMA~DRSBENTETE THRETE THRILT
DRAET DL THER T2,

32 HZEA~DHEHF, BKFIRMEAER

FlEH DU~ DK B2 I D70 D
B Fe BN TS Y, ARER R DL LTl
KIFE AR ZZEZ 120, BB ORI TN HR BB Dokt
SO ARBET DD D, ZAHOFREL TR
&S TUIHLNGAEDHHDO T, AW CIIH- 723
HEL TOKDEIAR 1 EA ST DT EZ AT,

FHEEN AR T SBT3 a— 2 iE7a#A] (KM-
T3 T3 ZEAR— AR 42 OFh DK Bl %t
LC0.05%IINL 3 FOftifhL 7= e FiEEmiA- [ 8 (TR,
X735 )% KDL VET A UL 7 A P - SR
RANL, IRFRRIAT DAL, MAT DRAEDHT
ERERLTo LA, TRRE SR o KICHIL S
MI=SEHIAP O 22K HE DO EN LD EE DRI
T HIE O AL T B EE 2 DI, FifEsR
T D Rz JV A IR IO FEI 2t~ KO K ik

\

8 ;H/aKI 005% R INFHEED MEf AR .



TIDME FUI AR, S~ DK BB e 072
EDVIRF A T R AED IR LSS LD, B ICE ST
THLT 2 B REN L2 E WAL HY | Rkl
KRR A AED Z L7 il AT % D Z 0 I THT L VN
FROFIEE L TORHEMDR S D,

KOFKHIES AR TSR DIEIEAOTRIICRIAT 3%
LT T KOEE R @< T DL THIA
THMERCE AR R LT, L UAedss, BRI 5
Bk bz PIRER V@ DT LITHEL o) | S
DIFINEERAR TS L2 ETRBRO RN ELNH LS
Z R~ 7 o F8 A (AG-E080 : BRI b7
RS OWRINA R T2, AR — AR 42 OFhHD
IR EATHRTL T 0.05%IMNL 3 FVfithhL 7= RFoD Rl 4
9ITRT, RIBILD eI EZEDE TR —/L
FEINZF ALz, BRI THL 1 F M5 HTL
DIERDERAND BTV R— VAT CEDHIE
EDORET Lo T LHEEZSID, Nkl OB D
W TR AR O fahhiA 2 b~ A o7z,

7ok THTEAL EAHELICIINEZ L L ThHEY
MR ORIBIZZ I3 2D T, F-, [RRHZERINLTZ
SR BN LD LT D3FAE LT,

9 HIKH 0.05% N INFHEED HEM AR E.

EEREXRMt S— SHIEE HRBEE-XEEXRHREE

4. FEH

DB TR LGRS TE D ks 2 S EL
SRhRE . BRI o - 52 DR A D TR
U7z, A, DSR2 EClIahahhiei SRR}
P e ] NN 11155 53 R Y 7 1| EEN =X X [
FITER — AEOFEINFTEA LT TN D R
T&E,

F7o THEARCKAIOIIERER ClL, DT 2R
THHERIAR RN KRE L LT 2T ENR LD E7e
STz, ABFECITHL 7 A AR 2 U InAlE R4z s
ISTERDTZ0 IHEARCEE KA OFEENZ DR
HLTOE R — L OFARIEII ML TRY, 41%b
FEfEZ 5oL CGRBZ BT QO TETHD, T, Flis
FIZOWTIIET LV VINEGBEL L TRETHEE012, Hl
DT OBMEHF N AUNTHREIL TOETZ,

BE X

1) A=A, B R AEZEB A o — B FNoC A AT
JURE e SR RS, 1-18 (2020).

2) TR, =739 74, 48, Nol 1, 879-884 (2013).

3) TR, PEIRAESE N 2 — PRk 13 AREEEERS
HEE, 33-37 (2002).

4) FATE—, HhE T DB}, Het, 392-424 (1968).



EEREXRMt S— SHIEE HRBEE-XEEXRHREE

NC O—5—I U2k bERERT R UG IR I B 1%

A I BIS IER
PR R ZE R —

NC 1—7—< v ORNAT I, AT RGN NI F 3B PRI 5 D52 82O
CHEBREHAEEZ AVWHERE T2 72, TORERNC B—F —~< U U R5H O RRIER -3 8 ki K
SR GRADTLEN DD L MR TE T, Fo, RITHE R 20 LITHAR RO Y= TR Y
DRIEABREA TV LB R BRIE AL LT,

Optimization in NC roller-machine forming process to achieve the
specific shape products.

KAMOCHI Nobuaki, SEKIDO Masanobu
Saga Ceramics Research Laboratory

Numerical control (NC) roller machine forming process was studied using experimental design method.

Some NC roller machine specific parameter deeply affected the properties of fired body. The very thin bowl

and tea pot body with gallery could be achieve based on these results.
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Industrial Technology Cooperation Promotion Council Intellectual
Infrastructure Committee Chemical Analysis Subcommittee
Participation in the 64th Joint Research on Chemical Analysis Technology, Inorganic Analysis
(LITHIUM NICKEL COBALT ALUMINIUM OXIDE for Lithium Battery)

OTAKE Asami, SHIWA Yuzo
Saga Ceramics Research Laboratory

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 "LITHIUM NICKEL COBALT ALUMINIUM OXIDE for Lithium Battery," a secondary battery
material. 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 value was
judged to be within the "satisfactory" range in the z-score determined by the secretariat, and we received a
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certificate of approval. The analytical technique of our center was judged to be generally valid.
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Li 7174 7174 0.189 0.0
Ni 52.36 53.29 124 -08
Co 5214 5277 0.1111 -0.6
Al 0.8482 0.8357 0.0283 04
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Support for The Porcelain stone utilization
Supplementary examination of preparation of the slurry using the acid-treated clay and Investigation of
the quality of amakusa acid-treated stone

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

The properties of a slurry of 100% Amakusa acid-treated porcelain clay were confirmed. Based on the
results, the pressure casting test was operated using a slurry approximately 100 kg. The good slurry was
produced under the following conditions: 24.3% moisture, 0.005 mass% deflocculant, and 0.25 mass%
sodium silicate, and it could be formed without problems. In addition, a quality investigation of the current
acid-treated porcelain stone was conducted in order to contribute to future support for the utilization of
Amakusa stone. The results showed that the chlorine concentration of both acid-treated porcelain stone and
clay tended to be slightly higher than that of the untreated material, and the pH value was also acid side.
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HT20.2mass%olZT —7 0.02mass % a2 Nz TSI 7=
e AR OBIRN AT DT, ARBRIZI T,
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