KAIFIL | REFERENCE GUIDE

Sintered Metal Disc Filter

A practical guide to sintered metal disc filter, covering the reader intent, the
relationship to sintered metal disc filter, key evaluation criteria, common risks, and
the information the intended project audience should confirm before taking the
next step.
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In the landscape of industrial filtration, the sintered metal disc filter represents a
pinnacle of durability and precision. Unlike traditional disposable filters made from
polymers or cellulose, these components are engineered to withstand extreme
temperatures, corrosive chemicals, and high-pressure differentials. For engineers
and procurement teams in the chemical processing, pharmaceutical, and food and
beverage sectors, understanding the technical nuances of these filters is essential
for optimizing system performance and reducing the total cost of ownership.

As a specialized manufacturer, Kaifil focuses on providing high-performance
Sintered Metal Filters that meet the rigorous demands of modern industrial
applications. This guide explores the engineering fundamentals, selection criteria,
and maintenance protocols for sintered metal disc filters to help technical
professionals make informed decisions.

| Engineering Fundamentals of Sintered Metal Filters

The performance of a sintered metal disc filter is rooted in its manufacturing
process. Sintering is a metallurgical process where metal powders or woven wire
meshes are heated in a controlled-atmosphere furnace to a temperature just
below their melting point. This causes the particles or wires to bond through a
process called diffusion bonding.

| The Sintering Process

During sintering, the contact points between metal particles fuse together,
creating a rigid, porous structure. This structure is fundamentally different from
mechanical bonding or adhesive-based filters. The result is a monolithic piece of
metal that retains the chemical properties of the base alloy while providing a
precisely controlled network of pores. For a sintered metal disc filter, this means
the pore size remains constant even under significant mechanical stress or
pressure surges.
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| Material Science and Alloy Selection

The choice of material is the first critical decision in the engineering process. While
various alloys can be sintered, stainless steel remains the industry standard due to
its balance of mechanical strength and corrosion resistance.

Stainless Steel 316L: The most common choice for industrial filtration. The "L"
denotes low carbon content, which improves weldability and prevents
intergranular corrosion in the heat-affected zones. It offers excellent resistance to
many organic and inorganic chemicals.

Stainless Steel 304: Often used in less aggressive environments where
cost-effectiveness is a priority but high-temperature resistance is still required.

Hastelloy and Inconel: For extreme chemical environments involving high
concentrations of chlorides or high-temperature oxidation, these nickel-based
superalloys provide superior longevity compared to standard stainless steels.

Key Performance Characteristics of the Sintered
Metal Disc Filter

When evaluating a sintered metal disc filter for a specific application, engineers
must look beyond simple dimensions. The value of these components lies in their
unique physical properties.

| Fixed Pore Structure and Media Migration

One of the primary risks in filtration is media migration—the process where parts
of the filter material break off and contaminate the filtrate. In polymer or
fiber-based filters, high pressure or flow fluctuations can cause the media to shed.
Because a sintered metal disc is a solid, fused structure, media migration is
virtually non-existent. Furthermore, the pores are fixed; they do not enlarge or
shift under pressure, ensuring consistent filtration accuracy throughout the filter's
life cycle.

Kaifil Reference Guide 3



KAIFIL REFERENCE GUIDE Sintered Metal Disc Filter

| Thermal and Mechanical Stability

Sintered metal disc filters can operate in environments that would destroy
synthetic filters. They typically maintain their structural integrity at temperatures
exceeding 450°C (842°F) in oxidizing atmospheres and even higher in reducing
environments. Mechanically, they can withstand high differential pressures,
allowing for the filtration of high-viscosity fluids or operation in high-flow systems
without the risk of collapse.

| Chemical Compatibility

Because they are made from high-grade alloys, these discs are compatible with a
wide range of solvents, acids, and bases. This makes them ideal for catalyst
recovery in chemical reactors, where the filter is exposed to both aggressive
reagents and high temperatures simultaneously.

| Selection Criteria for Industrial Applications

Selecting the right sintered metal disc filter requires a detailed analysis of the
process conditions. Engineers should focus on the following technical parameters
to ensure the filter meets the application’s requirements.

| Micron Rating: Absolute vs. Nominal

It is vital to distinguish between absolute and nominal micron ratings. A nominal
rating is an average pore size, often indicating that the filter will trap a certain
percentage of particles of that size. An absolute rating, however, indicates the size
of the largest particle that can pass through the filter. For critical applications like
sterile gas filtration or pharmaceutical processing, absolute-rated sintered metal
filters are usually required to ensure process integrity.
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| Permeability and Pressure Drop

Every filter introduces a pressure drop ($AP$) into the system. The goal is to
achieve the required filtration efficiency while minimizing the energy required to
push fluid through the disc. The permeability of a sintered metal disc filter is
influenced by its thickness, pore size, and porosity (the ratio of void space to total
volume). Engineers must calculate the expected initial pressure drop using Darcy’s
Law for porous media to ensure the pump or compressor system is adequately
sized.

| Disc Geometry and Integration

Sintered metal discs can be manufactured in a wide range of diameters and
thicknesses. While standard sizes exist, many industrial applications require
custom dimensions to fit specific housings or manifolds. The thickness of the disc is
a trade-off: a thicker disc provides more mechanical strength and a longer tortuous
path for particles to be trapped (depth filtration), but it also increases the pressure
drop.

| Customization and OEM Capabilities

In many B2B scenarios, off-the-shelf solutions are insufficient. Customization is
often necessary to integrate filtration components into complex machinery or
specialized process lines. Kaifil provides extensive OEM support, allowing for the
development of bespoke filtration solutions.

| Multi-Layer Laminates

For applications requiring both fine filtration and high mechanical strength, a
multi-layer sintered mesh disc is often the best solution. This involves sintering a
fine filtration layer between coarser support layers. The support layers provide the
necessary rigidity to withstand high pressure, while the fine layer performs the
actual filtration. This construction is particularly common in hydraulic systems and
high-pressure gas lines.
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| Surface vs. Depth Filtration

Depending on the manufacturing method, a sintered metal disc filter can act as
either a surface filter or a depth filter. Sintered metal powder discs often provide
depth filtration, where particles are trapped within the internal pore structure.
Sintered wire mesh discs tend to act more as surface filters. Understanding the
nature of the contaminants—whether they are hard particles, deformable gels, or
fine dust—will dictate which structure is more appropriate.

| Common Industrial Applications

The versatility of the sintered metal disc filter makes it a staple in several
high-stakes industries.

| Chemical and Petrochemical Processing

In these industries, filters are used for catalyst recovery, monomer filtration, and
the removal of impurities from corrosive solvents. The ability to clean and reuse
the filters is a significant advantage, as it reduces the volume of hazardous waste
generated by disposable filter elements.

| Pharmaceutical and Biotechnology

Sintered metal filters are used for sparging (introducing gas into a liquid), sterile
venting, and the filtration of active pharmaceutical ingredients (APIs). Their ability
to withstand SIP (Steam-In-Place) and CIP (Clean-In-Place) cycles is critical for
maintaining sterile conditions without needing to disassemble the system.

| Food and Beverage Production

In the food industry, these filters are used for steam filtration (to ensure "culinary
grade" steam), carbonation, and the removal of sediment from oils and syrups. The
316L stainless steel material is inherently food-safe and does not impart flavors or
odors to the product.
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| Aerospace and Hydraulics

High-pressure hydraulic systems rely on sintered metal disc filters to protect
sensitive valves and actuators from particulate wear. The high collapse pressure of
these discs ensures that even if the filter becomes heavily loaded, it will not fail
and send a slug of contaminants downstream.

| Maintenance, Cleaning, and Total Cost of Ownership

One of the most compelling arguments for adopting Sintered Metal Filters is their
cleanability. While the initial capital expenditure (CAPEX) is higher than that of
disposable filters, the operational expenditure (OPEX) is often much lower over the
long term.

| Cleaning Methodologies

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

Ultrasonic Cleaning: Uses high-frequency sound waves in a cleaning solvent to
dislodge particles from deep within the pores.

Chemical Cleaning: Involves soaking the disc in acids, bases, or specialized
solvents to dissolve organic or inorganic deposits.

Backwashing: Reversing the flow of fluid through the filter to push out trapped
particles. This is often automated in continuous process systems.

Thermal Cleaning (Burn-off): Used for removing organic polymers or carbonaceous
deposits by heating the filter in a controlled environment to vaporize the
contaminants.
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| Determining Replacement Cycles

While sintered metal filters are durable, they are not infinite. Over many cleaning
cycles, the structural integrity may eventually degrade, or the pores may become
permanently blinded by "orphan" particles that cannot be removed. Engineers
should monitor the "clean" pressure drop after each cleaning cycle. A steady
increase in the baseline pressure drop indicates that the filter is reaching the end
of its useful life.

| Technical Checklist for Procurement

Before finalizing a purchase order for a sintered metal disc filter, the engineering
team should confirm the following data points with the manufacturer:

1. Operating Temperature: What are the minimum, maximum, and normal
operating temperatures?

2. Fluid Chemistry: Are there specific corrosive agents (like chlorides) that require
a specialized alloy like Hastelloy?

3. Filtration Target: What is the required micron rating, and must it be absolute or
nominal?

4. Flow Requirements: What is the maximum flow rate, and what is the maximum
allowable pressure drop for the system?

5. Mechanical Interface: What are the exact dimensions (diameter and thickness)
and tolerances required for installation?

6. Cleaning Compatibility: Is the chosen alloy compatible with the intended
cleaning chemicals or thermal processes?

By addressing these factors, purchasing teams can ensure they receive a
component that is not only functional but optimized for the specific rigors of their
industrial environment.
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| Conclusion

The sintered metal disc filter is an essential component for any industrial process
that demands reliability, precision, and longevity. By leveraging the unique
properties of sintered alloys, manufacturers can achieve superior filtration results
in conditions where other materials fail. Whether you are designing a new
chemical reactor or upgrading a pharmaceutical production line, selecting the right
sintered filter is a critical step toward operational efficiency.

For more information on custom specifications, material compatibility, and
engineering support, explore our full range of Sintered Metal Filters and consult
with our technical team to find the ideal solution for your application.

Kaifil Reference Guide 9



