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Filter Type Disk

A practical guide to filter type disk, covering the reader intent, the relationship to
filter type disk, key evaluation criteria, common risks, and the information the
intended project audience should confirm before taking the next step.
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Main topic: Filter Discs & Packs
https://www.kaifil.com/products/filter-discs-packs/
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In the landscape of industrial filtration, the term "filter type disk" refers to a critical
category of precision-engineered components used to remove contaminants from
liquids, gases, and high-viscosity polymers. These components, often categorized
under Filter Discs & Packs, are essential for ensuring product purity, protecting
downstream equipment, and maintaining the efficiency of continuous production
lines. Unlike pleated cartridges or bag filters, disk-style filters offer a compact,
high-strength solution capable of withstanding extreme pressures and
temperatures, particularly in the chemical, pharmaceutical, and plastic extrusion
industries.

Selecting the appropriate filter type disk requires a deep understanding of material
science, fluid dynamics, and the specific mechanical stresses of the application.
This guide examines the technical specifications, construction methods, and
engineering considerations necessary for optimizing filtration performance.

Understanding Filter Discs and Packs in Industrial
Applications

The fundamental design of a filter type disk involves one or more layers of wire
mesh cut into specific geometric shapes—most commonly circles, but also ovals,
rectangles, or custom annular rings. These are used primarily in applications
where space is limited or where the filtration media must be integrated directly
into a machine's flow path, such as in a screen changer for polymer melt filtration.

Industrial filters of this type are categorized by their construction:

1. Single-Layer Discs: Used for simple straining or as support layers in complex
systems.

2. Multi-Layer Packs: Comprised of several layers of varying mesh counts, often
spot-welded together or bound by a metal rim. These are designed to provide
graduated filtration, where coarser layers catch large particles and protect the
finer, more delicate inner layers.

For engineers, the choice between a single disc and a multi-layer pack depends on
the required filtration accuracy and the expected dirt-holding capacity. In
high-pressure environments, a single layer of fine mesh may fail under the load
unless supported by a coarser, high-strength backing mesh.
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Material Engineering: Selecting the Right Stainless
Steel Grade

The performance of a filter type disk is largely dictated by its metallurgy. Because
these components often operate in corrosive environments or at elevated
temperatures, stainless steel is the industry standard. The two most common
grades utilized in manufacturing are SS304 and SS316L.

SS304: This is the standard grade for general industrial use. It offers excellent
mechanical properties and good resistance to oxidation. It is suitable for food and
beverage applications, hydraulic oil filtration, and general water treatment where
high concentrations of chlorides are not present.

SS316L: The "L" denotes low carbon, which improves weldability and resistance to
intergranular corrosion. SS316L contains molybdenum, making it significantly more
resistant to pitting and crevice corrosion in chloride-rich environments or acidic
chemical processing. It is the preferred choice for pharmaceutical and marine
applications.

In specialized cases, other alloys such as Monel, Inconel, or Hastelloy may be used
for extreme chemical resistance or high-temperature stability exceeding 500°C.
However, for the majority of B2B industrial requirements, stainless steel provides
the most cost-effective balance of durability and performance.

| Weave Types and Filtration Accuracy

The filtration characteristics of a filter type disk are determined by the weave
pattern of the wire mesh. Each weave offers a different trade-off between flow
rate, mechanical strength, and the "micron rating" (the size of the smallest particle
the filter can reliably intercept).
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| Plain Weave

This is the most common weave, where each warp wire crosses over and under
each weft wire. It provides a simple, square opening and is ideal for high-flow
applications with low pressure drops. However, it lacks the density required for
very fine filtration.

| Twill Weave

In a twill weave, each wire passes over two and under two wires. This allows for a
heavier wire diameter to be used for a given mesh count, resulting in greater
mechanical strength and the ability to achieve finer filtration ratings than plain
weave.

| Dutch Weave (Plain and Twill)

Dutch weaves use a larger diameter for the warp wires and a smaller diameter for
the weft wires, which are woven closely together to create a "tortuous path" for
the fluid. This results in a very dense mesh with high pressure resistance and
extremely fine filtration capabilities, often down to 5 or 10 microns. For
high-viscosity fluids like molten plastic, Dutch weave discs are essential for
removing microscopic gels and carbonized particles.

| Multi-Layer Filter Packs vs. Single-Layer Discs

When designing a filtration system, engineers must decide if a single-layer filter
type disk is sufficient or if a multi-layer pack is required. The decision is usually
driven by the "differential pressure" (the difference in pressure before and after
the filter).

Multi-layer Filter Discs & Packs are engineered to solve the problem of mesh
deformation. In a typical five-layer pack, the configuration might look like this:

1. Outer Protection Layer: A coarse mesh to protect the inner layers during
handling and installation.
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2. Support Layer: A slightly finer mesh to provide structural rigidity.

3. Filtration Layer: The primary mesh (e.g., a fine Dutch weave) that determines
the micron rating.

4. Drainage/Support Layer: Similar to layer 2, ensuring the filtration layer does not
sag under pressure.

5. Bottom Support Layer: A coarse mesh to provide final structural integrity against
the machine's breaker plate.

These layers are often spot-welded at the edges to ensure they remain a single
unit during the high-pressure flow of the production process. For applications
requiring absolute seals, the packs can be encapsulated in an aluminum, copper,
or stainless steel rim (binding), which prevents fluid bypass around the edges of
the disc.

Critical Performance Metrics: Pressure Drop and
Mechanical Stability

From an engineering perspective, the two most critical factors in selecting a filter
type disk are the Clean Pressure Drop and the Dirt-Holding Capacity.

Clean Pressure Drop: This is the initial resistance to flow when the filter is first
installed. A high initial pressure drop indicates that the mesh may be too fine for
the flow rate or that the open area of the mesh is insufficient. This can lead to
premature pump wear or reduced throughput.

Dirt-Holding Capacity: This refers to the amount of contaminant the filter can
collect before the pressure drop reaches a critical "terminal"” level, requiring a filter
change. Multi-layer packs generally offer superior dirt-holding capacity because
the coarser outer layers act as pre-filters, preventing the fine inner layer from
blinding (clogging) too quickly.

Mechanical stability is equally vital. In polymer extrusion, for example, the filter
must withstand pressures exceeding 3,000 PSI. If the mesh is not properly
supported or if the wire diameter is too thin, the filter type disk can rupture,
leading to catastrophic downstream contamination and expensive equipment
repairs.
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Application-Specific Solutions for Process
Optimization

The versatility of the filter type disk makes it a staple in various industrial sectors,
each with unique demands:

Plastic and Polymer Extrusion: Used in screen changers to remove impurities from
recycled resins or virgin polymers. These filters must handle high temperatures (up
to 350°C) and extreme viscosities.

Chemical Processing: Used for catalyst recovery and the filtration of aggressive
solvents. The focus here is on chemical compatibility and the ability to withstand
corrosive attack.

Food and Beverage: Used in the filtration of syrups, oils, and juices. These discs
must be made from food-grade stainless steel and be easy to clean to meet
hygiene standards.

Pharmaceuticals: Requires high-precision filtration with strict adherence to
material traceability. SS316L discs are often used to ensure no metallic
contamination enters the product stream.

| Maintenance, Cleaning, and Replacement Cycles

One of the primary advantages of stainless steel filter type disks is that they are
often cleanable and reusable, unlike disposable synthetic filters. The method of
cleaning depends on the nature of the contaminant:

Ultrasonic Cleaning: Effective for removing fine particles lodged within the mesh
openings.

Burn-off/Pyrolysis: Used in the plastics industry to remove hardened polymer
residues. The filter is heated in a controlled environment to carbonize the plastic,
which is then removed via ultrasonic bath or high-pressure air.

Chemical Cleaning: Using specialized solvents or acids to dissolve chemical
deposits without damaging the stainless steel substrate.
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However, every filter has a finite lifespan. Repeated cleaning cycles and
high-pressure stresses will eventually cause "media migration" (the breaking of
individual wires) or permanent deformation. Technical teams should establish
replacement cycles based on the number of cleaning iterations or a set increase in
the baseline pressure drop after cleaning.

Engineering Checklist for Custom Filter Disk
Procurement

When sourcing a filter type disk for a specific project, providing the manufacturer
with precise technical data is essential for ensuring performance. Engineers should
confirm the following parameters before procurement:

1. Micron Rating: Specify whether you require an "absolute" or "nominal" rating.

2. Operating Temperature: Ensure the material and any binding (e.g., aluminum
rims) can withstand the process heat.

3. Flow Media and Viscosity: High-viscosity fluids require more robust support
layers.

4. Differential Pressure: What is the maximum pressure the disc will encounter
before replacement?

5. Dimensions and Tolerances: Precision is key for preventing bypass. Specify the
exact diameter and thickness required.

6. Construction Type: Single-layer, multi-layer spot-welded, or rim-bound packs.

By focusing on these technical boundaries, purchasing teams can secure filtration
components that not only meet the immediate needs of the application but also
contribute to a lower total cost of ownership through extended service life and
reduced downtime. For specialized requirements, working with a manufacturer
that offers custom OEM designs ensures that the filtration solution is perfectly
matched to the unique geometry and flow characteristics of the industrial
equipment.
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