KAIFIL | REFERENCE GUIDE

Sintered Metal Fiber Filter

A practical guide to sintered metal fiber filter, covering the reader intent, the
relationship to sintered metal fiber filter, key evaluation criteria, common risks,
and the information the intended project audience should confirm before taking
the next step.

wirefilters.com
Main topic: Sintered Metal Filters
https://www.kaifil.com/products/sintered-metal-filters/

Kaifil Reference Guide 1



KAIFIL REFERENCE GUIDE Sintered Metal Fiber Filter

In high-performance industrial filtration, the selection of media often determines
the efficiency, longevity, and operational cost of a system. A sintered metal fiber
filter represents a significant advancement in porous metal technology, offering a
unique combination of high porosity, mechanical strength, and thermal resistance.
Unlike traditional woven wire mesh or sintered metal powder, metal fiber felt is
composed of non-woven stainless steel fibers that are bonded through a vacuum
sintering process. This results in a three-dimensional labyrinth structure that
provides exceptional dirt-holding capacity and low pressure drop.

For engineers and procurement teams, understanding the technical nuances of
Sintered Metal Filters is essential for optimizing processes in demanding
environments such as polymer production, chemical processing, and
high-temperature gas filtration. This guide examines the engineering principles,
material considerations, and selection criteria for sintered metal fiber media.

Understanding the Structure of Sintered Metal Fiber
Filters

The manufacturing process of a sintered metal fiber filter begins with metal
fibers—typically ranging from 2 to 100 micrometers in diameter. These fibers are
laid into a non-woven web and then subjected to high-temperature vacuum
sintering. During this process, the contact points of the fibers fuse together,
creating a rigid, porous structure that maintains its integrity under high pressure
and temperature.

| Depth Filtration vs. Surface Filtration

While wire mesh filters primarily provide surface filtration, the randomized,
multi-layered structure of sintered metal fiber allows for true depth filtration. This
means that particles are trapped not just on the surface but throughout the
thickness of the media. This characteristic is critical for applications involving
deformable particles or gels, which might otherwise blind a surface-loading filter
prematurely.
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| High Porosity and Permeability

One of the most significant technical advantages of fiber-based media is its high
porosity, which can reach between 70% and 85%. In contrast, sintered metal
powder filters typically offer a porosity of 30% to 50%. The higher void volume in a
sintered metal fiber filter translates directly into higher flow rates per unit area and
a significantly lower initial clean pressure drop (AP). For industrial operators, this
means reduced energy consumption for pumps and compressors and longer
intervals between cleaning cycles.

Key Performance Advantages in Industrial
Applications

When evaluating filtration solutions, technical professionals must weigh
performance against operational constraints. Sintered metal fiber filters offer
several distinct advantages that make them a preferred choice for critical
industrial paths.

| Superior Dirt-Holding Capacity

Because of the high void volume mentioned above, these filters can accumulate a
much larger volume of contaminants before reaching the terminal pressure drop.
In polymer filtration or refinery applications, this extended "on-stream life" reduces
the frequency of filter change-outs, thereby decreasing downtime and labor costs.

| Thermal and Mechanical Stability

Constructed entirely of metal, these filters can operate in environments where
polymer-based media would fail. They are capable of withstanding continuous
temperatures up to 600°C (1112°F) and even higher in specific alloy
configurations. Furthermore, the sintered bonds ensure that there is no fiber
migration, a common risk in non-sintered felt media that can lead to downstream
contamination.
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| Corrosion Resistance

The use of high-grade alloys, such as 316L stainless steel, ensures that the filters
remain stable in the presence of corrosive chemicals, acids, and alkalis. This
durability is vital for the pharmaceutical and chemical sectors, where maintaining
the purity of the filtrate is non-negotiable.

| Material Selection and Chemical Compatibility

The performance of a sintered metal fiber filter is heavily dependent on the alloy
used in its construction. While 316L is the industry standard due to its balance of
cost and corrosion resistance, other alloys are available for specialized
environments.

1. 316L Stainless Steel: The most common material, offering excellent resistance
to general corrosion and high temperatures. It is suitable for most food, beverage,
and chemical applications.

2. 310S Stainless Steel: Preferred for high-temperature oxidation resistance, often
used in hot gas filtration where temperatures exceed the limits of 316L.

3. Hastelloy® and Inconel®: These nickel-based alloys are utilized in highly
aggressive chemical environments, such as those involving hydrochloric acid or
high-sulfur gases, where standard stainless steels would suffer from pitting or
stress corrosion cracking.

4. Fecrally: An iron-chromium-aluminum alloy specifically designed for very
high-temperature gas filtration (up to 1000°C), often used in diesel particulate
filters or industrial kiln emissions.

Engineers must verify the chemical compatibility of the filter media with both the
process fluid and the intended cleaning agents to prevent premature degradation
of the sintered bonds.
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| Engineering Considerations for Filter Selection

Selecting the correct sintered metal fiber filter requires a detailed analysis of the
process parameters. Simply matching the micron rating is often insufficient for
complex industrial systems.

| Absolute vs. Nominal Filtration Ratings

It is critical to distinguish between nominal and absolute ratings. An absolute rating
indicates the pore size at which 99.9% of particles of a specific size are retained.
For critical applications like catalyst recovery or pharmaceutical sterile filtration,
absolute-rated media is required to ensure process safety. Sintered metal fiber
filters are capable of achieving absolute ratings as fine as 1 to 3 microns.

| Flow Velocity and Pressure Drop

The relationship between flow velocity and pressure drop is governed by Darcy’s
Law in the laminar flow regime. Engineers must calculate the expected pressure
drop based on the fluid viscosity, flow rate, and filter area. If the initial pressure
drop is too high, it reduces the available "headroom" for contaminant loading,
leading to short cycle times.

| Mechanical Design and Pleating

To maximize the surface area within a compact housing, sintered metal fiber
media is often pleated. This increases the effective filtration area by a factor of
two to three compared to a cylindrical element. However, the pleating geometry
must be carefully engineered to ensure that the pleats do not collapse under high
differential pressure and that there is sufficient space between pleats for effective
cleaning.
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| Maintenance, Cleaning, and Total Cost of Ownership

One of the most compelling reasons for choosing Sintered Metal Filters is that they
are cleanable and reusable. While the initial capital expenditure (CAPEX) is higher
than that of disposable glass fiber or polymer cartridges, the total cost of
ownership (TCO) is often significantly lower over the life of the equipment.

| Cleaning Methodologies

Depending on the nature of the contaminants, several cleaning methods can be
employed to restore the filter's permeability:

Backpulsing/Backwashing: Using a reverse flow of clean gas or liquid to dislodge
particles from the depth of the media. This is often done in-situ.

Ultrasonic Cleaning: Using high-frequency sound waves in a cleaning solvent to
break down stubborn particulates. This is highly effective for removing fine
particles trapped deep within the fiber matrix.

Chemical Cleaning: Utilizing acids, alkalis, or surfactants to dissolve organic or
inorganic deposits. This is common in the polymer industry to remove residual
resins.

Thermal Cleaning (Burn-off): In specialized ovens, organic contaminants are
carbonized and removed, leaving the metal structure intact.

| Lifecycle Management

A well-maintained sintered metal fiber filter can last for years. However, users
should monitor the "recovered" pressure drop after each cleaning. If the pressure
drop after cleaning begins to rise steadily, it indicates that permanent fouling is
occurring, and the element may eventually require professional refurbishment or
replacement.
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| Common Industrial Use Cases

Sintered metal fiber filters are utilized across a broad spectrum of industries where
reliability is paramount:

Polymer Filtration: In the production of polyester, nylon, and polypropylene, these
filters remove gels and degraded polymer particles that would otherwise cause
defects in the final fiber or film.

Refinery and Petrochemical: Used for slurry oil filtration, catalyst protection, and
the removal of fines from gas streams in Fluid Catalytic Cracking (FCC) units.

Aerospace and Defense: High-pressure hydraulic filters that must operate under
extreme vibration and temperature fluctuations.

Hot Gas Filtration: Removing dust and particulates from industrial exhaust gases to
protect downstream equipment like turbines or to meet environmental emission
standards.

Food and Beverage: Steam filtration and carbonation processes where the media
must be compatible with CIP (Clean-in-Place) sterilization.

| Conclusion

The sintered metal fiber filter is a high-performance component engineered for the
most challenging filtration tasks. Its high porosity, structural integrity, and ability to
be cleaned multiple times make it an invaluable asset for industrial processes that
demand high efficiency and low downtime. By carefully considering material
compatibility, micron ratings, and cleaning protocols, engineering teams can
implement filtration solutions that provide reliable performance over a long service
life. For those requiring specific dimensions or specialized alloy configurations,
working with a manufacturer capable of providing customized sintered metal
solutions is the most effective path toward optimizing system performance.
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