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Binder Polymers for Ceramic Sheet Molding

BFE R Trial Product

- KFS-254
BEOEWVWIU—VIY—MESNBZ7IUILRNA VT —
Acrylic binder for molding ceramic green sheets.

KFA-371
BEOBWIU—VY—MPBSNZT7IUILRNA VST —
Acrylic binder for molding rigid ceramic green sheets.

~ KFA-440

S5 / Product details JBRIFIRME / Solubility for solvent

nEs o b, HET . PRy RHEDBNTU—Y Y —MBENBTIUILFRNA YT —
Product Name Solvent : Solubility o . . .
"""""""""""""""""""" ; Acrylic binder for molding flexible ceramic green sheets.
HSAGEBRE ] o ~MLTY :
i { 58°C ; S
Glass Transition Temperature \ Toluene
KRS 30% -\ SFRIFI S KFA-746B10
L OTTIETE T R\ EthylAcetate RUEZILTFS—ILEFITUILRUT—DNA T Uy REINA V5 —
BIR : o R MEK : ; ; ;
. 1-7'9./=)L / 1-Butanol Methyl Ethyl Ketone | S Complex binder of acrylic polymer and polyvinyl butyral.
WE i _ I9/-)
Viscosity 34Pas Ethanol : S
1 RE B : AV7O0ELZILI- |
Resin Acid Value 100 mgKOH/g Isopropyl Alcohol 1 3
B
BIEER S 5% £18d &5 ICHR Thermal decomposability
B S:E®  D:EB |48
Thermal decomposability Diluted and dissolved by each solvent to 5% as solid o e N U 0
S : Soluble D : Difficult to Dissolve | : Insoluble
0 0 20 -20
57112 ENCSOIE . Vo S O 571 1% ESCERRRER SIS
S -40 g 4O |
a0 o = =
g - g - =60 | -60
= 2
60 S\ 60 N1/ J R T RS R S — KFA-371
‘ ‘ ‘ UnderAi: Under Ni:tro en — KFA-a40
80 | - 80 | IS N -100 r ‘ -100 trogen NS KFA-746B10
N - : : - KFS-254 100 200 300 400 500 100 200 300 400 500
Under Air Under Nitrogen PVE
-100 ; ; ; -100 ; ; ; - Temperature (°C) Temperature (°C)
100 200 300 400 500 100 200 300 400 500
Temperature (°C) Temperature (°C)

T« VLD (S-S BR)

Mechanical properties of polymer films (S-S curve)

TU—rY—bOERE (S-S B#R)

Mechanical properties of green sheets (S-S curve) a0 ﬁf‘:ﬁcmame KFA-371
200 ‘ ‘ ‘ ‘ SH#EiAO'U—>2— b7 / Component of Green Sheets for Evaluation | ; :
: : : : ~ HSAEBERE 30°C 7°C 65°C
m § 1 S Temperature : :
150 (oS 0 RRES T
o X ; [+ ; [ : o,
£ B0 JAND o) N 5g FI VIV e, 5g e Nonvolatile Content : 50% : 50% : 26.5%
é Barium Titanate Barium Titanate H 20 B frrr e
[ ] 7 : ~
& 100 FOELYTUI—IE/AFLI-FI - 11g FOELYTUT—E/AFINI—F - 11g b L A Solvent g bLT> /Toluene
a Propylene Glycol Monomethy Ether Propylene Glycol Monomethy Ether 10 D S SRR P R
g ; ‘ ‘ ‘ ‘ o 3 3 3
= j j j U T — TR Do evveneeenennnns 0.15g U TR BRI D vveeeenneeens 0.15g 3 3 S H Vi:?:osity £ 35,000 mPa-s 35,000 mPa's . 30,000 mPa-s
50 [ R I Polymer Dispersant Polymer Dispersant ol — — : : :
INA D —REE v vemeeneeneanenns 1.5g A = P 1.5g 0 100 200 300 400 500 600
0 Binder Binder
‘ ‘ : . i s . Strain (%)
0 20 40 60 80 100 RUIFLYFUI=)L 400 - ---- 0.4g FIEVBER 2- TFILAFII)----- 0.4g
Polyethylene Glycol Bis(2-ethylhexyl) Adipate
Strain (%)

— KFS-254 — PVB® PVB®  PVB®

1) BT-01 (L2 TEH®)
2) YUFPUL SC-0708A (B:H)

1) BT-01 (b2 TEH®)
2) DISPERBYK-102 (Ev o4 =— - Iv/SVH)

SETERIICTHEDFEEDTEE / Elongation can be adjusted with various plasticizers
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Reactive Binder Polymers for Ceramic Sheet Molding

BF S Trial Product

- KFS-253

BRICERBRIZRNTHIET, BFARITU—I—hEERBLET
Forms rigid green sheets by addition
of a cross-linking agent before molding forms.

BT BEEFEROELEICEY, TU—VI—MIEZERETIENTEFT
Adjustable the properties of green sheets by type of cross-linking agents.

BRNA VTN REFTY
Good thermal decomposition property.

Pl No%iA 1R
Molding Sheet  Drying

TU—ry—hk
Green Sheet

€SZTvIRSU— LR15H BRI
Ceramic Slurry Cross-Linker Cross-Linking Reaction
aas
U=y — b OEMFE (S-S BiR)
Mechanical properties of green sheet (S-S curve) )\o o)\O
o |
200 '
H2N__~NH: ‘NH

L Ty IS > NH?
Ng 120
E" c'>\ro o L
2 80 Y
2
)

s/ o RIS EiEE

Reactive Functional Group
0
0 20 40 60 |
Strain (%) RGHEREENREROTS /BERIGLET,
______________________________________________ Reactive functional groups react with amino groups of cross-linkers.
— Cross-Linked KFS-253 — PVB
KRS  30%

Nonvolatile Content

BIR

MEIE ) ) .
Viscosity #1600 mPa - s Approx. 600 mPa-s

Solvent ZFOELYZUI—=VE/AFIVI—FIU [ Propylene glycol monomethyl ether
HSRAGEBRE 57°C
Glass Transition Temperature 3

B
R—ZAMANAV T —

Binder Polymers for Electrode Paste

~ KFA-2000

ERERMECEBNEP IUILRNA VST —

Acrylic binder having excellent thermal
decomposition property at low temperature.

= KFA-800E2(PPH)
IFILEILO-REFIUILRUS—DNATUYRBINA VS —, N—RIAS

Complex of acrylic polymer and ethyl cellulose designed
as a binder for electrode paste, hard type.

« KFA-935E2(PPH)

IFLELO-REFIUILRUS—DNATUYRBINA VT —, ZHRIA S
Complex of acrylic polymer and ethyl cellulose designed
as a binder for electrode paste, flexible type.

o
Thermal decomposability
0 0
-20 -20
g -40 g -40
g 2
-60 -60
-80 -80 - KFA-2000
Und rAi:r Und rNi:tr n — KFA-800E2(PPH)
-100 erAt : ‘ -100 eritrogen . ‘ — KFA-935E2(PPH)
100 200 300 400 500 100 200 300 400 500
Temperature(°C) Temperature(°C)
REE

Product Name
HSAEBRE 50° C 5 560 C 5 20°C
Glass Transition Temperature

ARED : o 3 o 3 o
Nonvolatile Content : 33.5% : 42.5% : 30%

B . JeROI—E%F—) / Dihydroterpineol

Solvent

20,000 mPa:s 20,000 mPa-s

BRRE 100,000 mPa-s

Viscosity
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Water-Based Binder Polymers for Ceramic Molding ‘

BFE S Trial Product

KFE-124 KFS-260
BRBRBEMEICBNEIRILYIVIALTDOKRTZIVILINA VT — BDBEECENIRILY3IVIALTOKRTZIVILNA VT —
Acrylic emulsion having excellent thermal decomposition property at low temperature. Acrylic emulsion having excellent thermal decomposition property.
STV IRADEHPER. TU—Y—hDESORAHN TEEFT TSIV IADREPERN TEFT
Able to mold or granule ceramics and adjust hardness of ceramic green sheets. Able to mold or granule ceramics.
B R B R
Thermal decomposability Thermal decomposability
0 0 HSAGBRE o C 0} . 0 N
Glass Transition Temperature
-20 \ -20 : : : RHES 25% -20 | : o -20
B N ...
g -40 g -40 pH 4~6 g -40 | \ g -40 \
g 2 L —— g o
-60 -60 1AM i =AM/ Non-lonic -60 -60
lonic i
-80 -80 : : -80 -80
Under Ai Under Nit Under Ai Under Nit KFS-260
-100 naer Air -100 naer Nitrogen -100 naer Air . -100 naer Nitrogen PVA 4
100 200 300 400 500 100 200 300 400 500 100 200 300 400 500 100 200 300 400 500 -
Temperature(C) Temperature(C) Temperature(C) Temperature(C) a
;
= KFE-200 VB3 s
KBRIA TDKRT IVINA VT — Hygroscopicity :
Aqueous solution of an acrylic binder. > HSRAEBRE f e
Glass Transition Temperature e N
e o e 4 : N Bl [ SR RS
UHAD)VaIREIRKRI U —Y Y — hORFED TRETY i BRES : 40%
I Nonvolatile C 3
Recyclable water-based green sheets can be molded. § 3 :  Nonvolatile Content S
E pH 7~9
Mo 5 2 e
v AV f et T
Thermal Decomposability 2 lonc - 7=FM%/ Anionic
0 ASAGBEE o C 1
Glass Transition Temperature | e T SRR KFS-260 Film
-20 ﬁ%iﬁﬁ """""""" 0 """""" 0l ——— KFS-260 Green Sheet
Nonvolatile Content 25% 0 60 120 180 PVA Film
I ?E ’ 3 1,000 mPa-s
© | N e L Bede .
F 60 pH 7~9
R, ... BHIEIR
-80 I'tf):l;cyti - P=F £/ Anionic Granules SEM image
100 Under Air 100 Under Nitrogen -
100 200 300 400 500 100 200 300 400 500 KBS B
Re-Dispersed into Water
Temperature(C) Temperature(C)

JU—ry—hk
Green Sheet




