Steward
Advanced Materials

Product Data Sheet: Ferrite Loading Powder 73399

Steward Advanced Materials provides a fully reacted fine particle ferrite loading
powder 73399 with an average particle size of approximately 10 micrometers.
This energy attenuation powder may be compounded into elastomers for
extrusion and roll compacted applications.

Applications include but are not limited to noise suppression for automotive
ignition cable, inductive filters, microwave quick-cure, and additive to clean
photo-receptor.

Powder loading densities, distribution and thickness of binder have a significant
affect on the amount of attenuation.

Particle Geometric Features:

Ferrite Loading Powder 73399:

Figure 1: SEM photo of 73399 at 1000 magnification
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Typical Values:

Properties 73399
Magnetic Saturation (EMU/q) 80
Bulk Density (g/cm®) 2.2
Surface Area (BET in m?/g) 1.5
APD Micrometers Coulter ([1m) 10
Curie Temperature (°C) 205
Moisture % <0.2
Typical Ferrite Constants:
Ferrite Material Constants 73399
True Density (g/cm®) 4.9

Specific Heat

0.25 cal/g/°C

Thermal Conductivity

10x107 cal/sec/cm/°C

Coefficient of Linear Expansion

8-10x10%/°C

Hardness (Knoop)

650
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Product Data Sheet: Iron Silicide Microwave Absorbing Materials

Steward produces a series of patented Iron Silicide materials with controlled
particle shapes that offer the user options in product design and energy
absorption performance. Iron Silicide has been incorporated into military
programs seeking to optimize performance with improved survivability and
reduced maintenance cost.

The unique characteristics of Iron Silicide Type | and Il makes the materials —

Oxidation Resistant

Non-erosive (abrasion resistant)

Chemical resistant

Less dense than Carbonyl Iron Powder (CIP)

Reflective absorption performance similar to CIP

Fire resistant

Compatible with water based polymers, polyurethanes, fluoroelastomers,
silicones, ceramics and higher temperature elastomers

e Particle size and shape can be customized for specific applications

Particle Geometric Features:

Iron Silicide Type | - Angular

. - A
589C -10 (Std.Production FeSi) SE 15.0kV x2000 5pm —— fdl.

Figure 1. SEM photo of Iron Silicide Type | at 2,000 and 5,000 magnification.
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Iron Silicide Type Ill — Geometric Shape with Aspect Ratio

P0679203-03 final product SE 15.0kV 5pm

Figure 2: SEM photo of Iron Silicide Type IIl at 2,000 and 5,000 magnification.

Iron Silicide Type IV — Geometric Shape with Aspect Ratio

Iron Silicide Type IV features very thin geometrically shaped particles that can be
highly effective as a tool for suppressing EMI from electronic devices or shielding
them from external emissions. The magnetic properties and shape of Iron
Silicide Type IV offers significant advantages to the RF designer and
manufacturers of suppression coatings and EMI thin flexible films.

. EX1501 heat treated SE 15.0kV_Sum —

Figure 3: SEM photo of Iron Silicide Type IV at 2,000 and 5,000 magnification.
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Typical Values:

Properties Type | Type Il1 Type IV
Surface Area (BET) (m*/g) 5 13 3.3
Magnetic Saturation (EMU/g) 87 94 150
True Density (g/cc) 6.2 6.1 6.82
APD (Coulter) (1) 10% less than 3.6 1.39 6.41
90% less than 15.5 12.54 46.88
Mean 50% less than 9.0 6.6 22.4
Oil Absorption ml 0il/100 gram material 15.5 19.73 61
Weight gain at 1000 °C (%) <1 <1 5.7
Thermal Analysis (TGA°C ) Curie Temp 1 100 0
Curie Temp 2 540 540 610
Passivation Distilled Water Pass Pass Oxidation
10 pH Pass Pass | Slight Oxidation
5% Salt Water Pass Pass Oxidation
Moisture % 0.3 0.09 0.02
Wet Screen (% +325 Mesh) 0 0.06 0

For further technical insight and application information please reference the
white paper titled “An Iron-Based Filler for RF Suppression Treatment” by Dr.
Henry Paris, Steward Advanced Materials dated August 29, 2007. A copy of this

can be provided upon request.
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Product Development and Testing

Steward Advanced Materials is a custom design and manufacturer of magnetic materials
and alloys from pilot plant batch stage to full-scale large volume production. As a fully
integrated 1SO 9001 company, we design and control each step of the production
process from certification of in-coming raw material to finished product.

Under proprietary information agreements (PIA) we can design and supply custom
advanced materials to meet the specific needs of our customers.

Our production and testing capabilities include, but are not limited to -

In House Production Capabilities:

Fully equipped pilot plant

Raw material mixing (dry and wet)

Raw material grinding (attrition, ball milling, etc.)
Calcination (sintering)

Ball Milling

Attrition Milling (dry, wet and solvent)

Spray drying

Sintering and Annealing (in Air and N2 atmosphere)
Screening equipment

Air-Classification

Blending

Plasma and Thermal Spray

Too Joo Joo Joo Too Too oo Too oo oo o Do

In House Testing Capabilities:

X-Ray Flourescence (Chemical analysis)

Physical Properties (Density and Flow Rate, Sieve Analysis, etc.)
Particle Size Characterization (Laser Diffraction)

Surface Area and Porosity Analyzer (Micromeretics Tristar)
Surface Passivation (Distilled Water, 10 pH and 5% Salt Water)
Oil Absorption

SEM with EDAX (Energy Dispersive Elemental Analysis)
Magnetic Characterization

Thermogravimetric analysis (TGA/DTA/DSC)

Electric Resistance Testing

Pressability Testing for Compatibility

Furnaces capable of firing in special atmosphere

Gas Porosimeter

Moisture Analyzer

Too Joo Joo Joo Joo Joo Too Too oo oo o o o Do

We also have access to a number of external laboratories and universities where
we can obtain additional specialized testing as needed.



Steward
Advanced Materials

To discuss your specific applications and request samples for testing please
contact Scott F. Smith at:

Steward Advanced Materials

Phone: (423) 468-1839

Fax: (423) 468-1802

Email: ssmith@stewardsolutions.com
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