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T Duramax™

B-1000 55 9.4 -26 0.40 Dry Pressing — Jiggering — Thick Tape
B-1001 55 9.4 -6 0.17 Jiggering
B-1002 45 2.6 -10 0.40 Thick Tape
B-1007 37 6.5 43 0.14 Dry Pressing
B-1014 45 3.0 19 0.45 Thick Tape
B-1020 43 8.6 29 0.41 Dry Pressing
B-1022 45 7.5 39 0.40 Dry Pressing - Jiggering
B-1033 100 / 105 41.0 Refractory
B-1043 50 3.0 105 8.5 Refractory
B-1043N 42.5 7.0 Refractory
B-1051 30 2.7 81 0.26 Refractory - Extrusion
B-1052 55 5.0 6 1.3 Extrusion
B-1070 44 6.2 -6 0.39 Thick Tape — Thin Tape

B-1080 44 6.5 -21 0.38 Jiggering — Thick Tape — Thin Tape
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Duramax™

D-3001 4500 7.0 Na 45 600 8.0 Tiles, low end technical
D-3005 2500 6.5 NH4 35 < 100 2.7 General purpose
D-3008 4500 2.5 Na 43 150 2.6 High water hardness
D-3019 2300 7.0 NH4 50 500 2.6 General purpose
D-3021 3000 7.5 NHA4 40 <100 <0.2 Electronics (Na 18 ppm)

: 0.1 - 0.3 % (dry/dry)
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N DOW
PVA

 PVAis a long chain solution polymer
— Increased particle size, polymer bridging

— Increased chain entanglement and viscosity

« Acrylic emulsion binders are made of discrete particles

— No chain entanglement

— Minimal increase In viscosity
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Duramax™

a PVA
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Duramax™
Binder Residue (% N2) | Residue (% air)
N2
Duramax™ B-1022 2.3 0.4
PVA 4.0 0.4

TGA 20°C/minute (B-1022) TGA, 20 “C/min (D-3019)
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T

Slurry prepared by charging a jar mill with:
* Alumina + Dispersant (0.3% on alumina) + DI water to bring slurry solids to 60 - 65%
The mixture is milled for 20 - 40 minutes, then decanted.
Binder (1-4% on alumina) is added with stirring.
Slurry is spray dried
* Inlet temperature about 240°C; Outlet temperature about 130°C
« Granule size about 10pum.

Sample is pressed in a 12.7mm diameter cylindral uniaxial die at 35—70MPa for 15s.
Sample weight is 1.0g giving pellets with a diameter / height ratio of approx. 4.
The following characteristics are measured:

. Green Density : Characterize the compaction. Calculated from the weight and
dimensions of a minimum of 4 pellets.
. Green Strength : Characterize the resistance to fracture. Measured by

diametrical compression. Samples are compressed at a loading rate of 0.13 mm per min.
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Duramax™

viscosity (cP)

Slip Viscosity ve. Dispersant Level

Slip Vizcozity vz. Aging Time
Duramax D-3005 and P Y e

Duramax D-3005. 1.0 mg/m? alumina and

Alcoa A-185G alumina, 70 wt.% in water Alcoa A-165G alumina, 70 wt. % in water
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mg Duramax D-3005/m< A-165G aging time (hours)
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Industrial Solutions

green strengtn (MFa)

Green Strength ve. Binder Level

(dry pressed with Alcoa A-165G
alumina at 5000 psi)
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Duramax™

Properties

Low viscosity

No pre-dissolution required
Single binder
High green strength

Insensitive to moisture variation

Smooth surface finish

Clean burnout

Industrial Solutions

Benefits

High slurry solids
High drier throughput

Few process steps
Low inventory
Low use level

Wide process latitude
Consistency

High-quality products

High quality products
No defect
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Duramax™

* Dry Pressing:
— Tableware, Tiles, Artificial Marble, Ferrites, Technical Ceramics

« Semi-Dry Pressing:
— Refractory products, Grinding wheels

* Plastic Deformation Forming:
— Hollow Ware, Pottery, Electrical Porcelain Parts

» Tape Casting and Roll Pressing:
— Multi-layer Capacitors, Electronic Substrates

« Slip Casting:

— Sanitary ware

Industrial Solutions
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Duramax™
( )

D-3001 4500 7.0 Na 45 600 8.0 Tiles, low end technical

D-3005 2500 6.5 NH4 35 < 100 2.7 General purpose
D-3019 2300 7.0 NHA4 20 500 2.6 General purpose
B-1000 55 9.4 -26 0.40 Dry Pressing — Jiggering — Thick Tape

B-1022 45 7.5 39 0.40 Dry Pressing - Jiggering
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e Function

* Break down aggregated ceramics to its primary particle size

« Recommended Duramax™ Dispersants
« D-3001
e D-3005 / D-3019 / D-3021 if sodium is a concern
e Advantages of Duramax™ Dispersants
« D-3005 high efficiency & no slip aging
« D-3019

» D-3021 lowest sodium (18 ppm) dispersant available in market

Industrial Solutions
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2.
= Function
= Mix binders with slurry. Always add Duramax™ by mixing, not by ball
milling!

= Recommended Duramax™ Binders
= B-1022 primary binder to recommend
= B-1000 if B-1022 alone is too hard to press, blend B-1000 w/ B-1022

= Advantages of Duramax™
= Easy of use (dissolving PVA is time consuming & costly)

= High solids & low viscosity allow high ceramic loading in slurry (PVA
tends to give high viscosity or low ceramic loading)
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= Function
= Dry slurry into ceramic granules

= Advantage of Duramax™

= Granules insensitive to moisture, assuring quality consistency
(granules from PVA changes with moisture)

Industrial Solutions
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= Function

= Press ceramic granules into green bodies with desired density
and strength

= Advantages of Duramax™

= |nsensitive to moisture, consistent green density and strength
(density and strength of PVA vary significantly with moisture)

= Higher green density and comparable green strength

Industrial Solutions
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e Function
— Remove organic additives and crystallize ceramics

e Advantage of Duramax™
— Clean burnout (PVA has higher residue in N,)

Industrial Solutions
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Duramax™ vs. PVA

 Insensitive to ambient humidity, assuring production
consistency.

« High green density, and comparable green strength (strength

Increases when used in combination with acrylic dispersants).

« Easy of use.
 Low viscosity, allowing high solids loading of ceramics.

e Clean burnout.

Industrial Solutions
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Tableware

Tableware

Refractory

Refractory

Pressing

Pressing

Tape Casting

Tape casting
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Dry Pressing

Jiggering

Bricks

Monolithics

Artif. Marble

Ferrites

Thick Tape

Thin Tape

D-3005/D-3001

D-3005/D-3001

D-3008

D-3005/D-3019

D-3005/D-3019

D-3005/D-3019

/D-3021

D-3021/D-3019

D-3021/D-3019

0.08 -0.15

0.08 -0.15

0.08 - 0.15

0.3-0.5

05-1.0

05-1.0

B-1022/B-1000/B1007

B-1000/B-1022/B-1080

B-1051/B-1043/B-1033
B-1000/B-1022
B-1000/B-1022
B-1022/B-1000
B-1070/B/1080

(or B-1002/B-1014)
B-1070/B-1080

1.0-15

0.8-1.2

05-1.0

1.0-15

1.5-3.0

8.0-12.0

8.0-12.0
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