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Nickel Expanded Metal

A practical guide to nickel expanded metal, covering the reader intent, the
relationship to nickel expanded metal, 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 and electrochemical engineering, material
selection is often the determining factor between operational success and
premature component failure. While stainless steel serves a broad range of
applications, certain environments—specifically those involving highly corrosive
alkalis, high-temperature halogens, or the need for specific electrical
properties—require more specialized solutions. Nickel expanded metal has
emerged as a critical material for these demanding sectors, offering a unique
combination of structural integrity, conductivity, and chemical resistance.

As a specialized manufacturer of industrial filtration components, Kaifil provides
precision-engineered metal solutions desighed to meet the rigorous standards of
the chemical, aerospace, and energy industries. Understanding the technical
nuances of nickel expanded metal is essential for engineers and procurement
teams tasked with optimizing system performance and longevity.

Understanding the Manufacturing Process and
Structural Integrity

Nickel expanded metal is produced through a precise "slit and stretch" process.
Unlike perforated metal, which involves punching holes out of a solid sheet and
creating scrap material, expanded metal is manufactured by simultaneously
shearing and expanding the base metal. This process creates a diamond-shaped
pattern of openings while maintaining a continuous, one-piece construction.

The absence of welds or joints in the mesh structure is a significant mechanical
advantage. In industrial filtration, joints are often the primary points of mechanical
failure or localized corrosion. Because expanded metal is formed from a single
sheet of nickel, the structural integrity is uniform across the entire surface. This
makes it an excellent choice for high-pressure applications where the mesh must
act as a support structure for finer filter media.
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When evaluating Perforated & Expanded Metal options, engineers must distinguish
between "Standard" (raised) and "Flattened" expanded metal. Standard expanded
metal features strands that are set at an angle to the plane of the sheet, providing
a three-dimensional texture that can enhance turbulence in fluid flow or provide
better mechanical grip for coatings. Flattened expanded metal is processed
through a cold-rolling mill after expansion, resulting in a smooth, flat surface. This
is often preferred in battery electrode applications or when the mesh must be
layered tightly with other thin-gauge materials.

| Material Properties: Why Nickel 200 and 201?

The performance of nickel expanded metal is primarily derived from the intrinsic
properties of the nickel alloys used. The most common grades for industrial
applications are Nickel 200 (UNS N02200) and Nickel 201 (UNS N02201).

| Corrosion Resistance in Alkaline Environments

Nickel is renowned for its exceptional resistance to caustic alkalis. In
concentrations of sodium hydroxide (NaOH) or potassium hydroxide (KOH), nickel
maintains a very low corrosion rate, even at high temperatures and
concentrations. This makes nickel expanded metal the standard choice for
chlor-alkali electrolysis and chemical processing plants where stainless steels
would succumb to stress corrosion cracking or general thinning.

| Thermal Stability and Oxidation Resistance

Nickel 201 is a low-carbon version of Nickel 200, specifically designed for
applications where temperatures exceed 315°C (600°F). At higher temperatures,
the carbon in Nickel 200 can precipitate as graphitic carbon at the grain
boundaries, leading to embrittlement. Nickel 201 prevents this phenomenon,
making it suitable for high-temperature filtration, furnace components, and
aerospace applications where thermal cycling is frequent.
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| Electrical and Thermal Conductivity

Compared to many stainless steel alloys, nickel offers superior electrical
conductivity. This property is vital in the energy sector, particularly in the
production of battery electrodes, fuel cells, and electrolysis plates. The expanded
structure provides a high surface-area-to-volume ratio, which is critical for
electrochemical reactions, while the base metal ensures efficient current
collection.

Engineering Specifications: LWD, SWD, and
Geometry

Specifying nickel expanded metal requires a technical understanding of the mesh
geometry. Unlike simple wire mesh, expanded metal is defined by several key
dimensions that dictate its filtration efficiency and mechanical strength:

1. LWD (Long Way of Design): The distance from the center of one bond to the
center of the next bond across the long axis of the diamond.

2. SWD (Short Way of Design): The distance from the center of one bond to the
center of the next bond across the short axis of the diamond.

3. Strand Width: The amount of metal fed into the machine between the shearing
and stretching steps.

4. Strand Thickness: The thickness of the original base metal sheet.

5. Open Area Percentage: This is a calculated value based on the LWD, SWD, and
strand width. It determines the flow rate and pressure drop across the mesh.

For engineers, the relationship between these dimensions is critical. Increasing the
strand width improves the structural rigidity and weight-bearing capacity but
reduces the open area and increases the pressure drop. In filtration applications,
Kaifil works with clients to balance these factors, ensuring the mesh provides
sufficient support for the primary filter element without unnecessarily restricting
flow.
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|Primary Applications of Nickel Expanded Metal

The unique characteristics of nickel expanded metal allow it to solve complex
engineering challenges across several high-tech industries.

| Battery and Fuel Cell Technology

In the production of Ni-Cd, Ni-MH, and Li-ion batteries, nickel expanded metal
serves as a current collector and a substrate for active electrode materials. The
diamond pattern allows for the effective embedding of chemical pastes, ensuring a
robust mechanical bond and consistent electrical contact. In hydrogen fuel cells,
nickel mesh is often used in the gas diffusion layer or as a support for catalysts.

| Chlor-Alkali Electrolysis

The chlor-alkali industry produces chlorine and sodium hydroxide (caustic soda)
through the electrolysis of brine. The harsh, highly alkaline environment requires
materials that can withstand constant exposure to hot caustic solutions. Nickel
expanded metal is frequently used as an anode or cathode substrate due to its
chemical stability and its ability to facilitate the efficient release of gas bubbles
from the electrode surface.

| High-Temperature Filtration

In aerospace and industrial gas processing, filters must often operate in
environments where temperatures fluctuate between ambient and over 500°C.
Nickel expanded metal is used both as a primary coarse filter and as a protective
outer shroud for delicate ceramic or fine wire mesh filter elements. Its resistance
to oxidation at elevated temperatures ensures that the filter structure remains
intact over long service cycles.
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|Electromagnetic Shielding (EMI/RFI)

Due to its high conductivity, nickel expanded metal is an effective material for EMI
and RFI shielding. It is often integrated into the enclosures of sensitive electronic
equipment or used in architectural shielding applications to prevent
electromagnetic interference while still allowing for ventilation and visibility.

| Selection Criteria for Industrial Procurement

When sourcing nickel expanded metal for industrial projects, purchasing teams
and engineers should confirm several critical factors to ensure the material is fit
for purpose.

| Material Certification and Traceability

Given the high cost of nickel compared to steel, material integrity is paramount.
Procurement should always request Mill Test Reports (MTRs) to verify the chemical
composition of the alloy. For high-temperature applications, confirming the
low-carbon content of Nickel 201 is essential to prevent in-service embrittlement.

| Tolerance and Flatness Requirements

Depending on the application, tolerances for LWD, SWD, and overall sheet flatness
can vary. In precision battery manufacturing, even slight deviations in thickness or
flatness can lead to inconsistencies in the final product. It is important to define
these tolerances early in the design phase.

| Edge Configurations

Expanded metal can be supplied with "random sheared" edges or "bond sheared"
edges. Random shearing results in open diamonds and sharp points at the edges,
which may be acceptable for internal support structures. Bond shearing provides a
more finished edge with closed diamonds, which is safer for handling and easier to
weld into frames or filter housings.
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| Total Cost of Ownership (TCO)

While the initial material cost of nickel is higher than that of stainless steel, the
TCO is often lower in specific environments. The extended service life, reduced
maintenance downtime, and high scrap value of nickel make it a cost-effective
choice for critical infrastructure. By selecting the correct grade and mesh
geometry, engineers can minimize the frequency of replacement and optimize the
efficiency of their filtration or electrochemical systems.

| Customization and Technical Support

At Kaifil, we recognize that standard off-the-shelf solutions rarely meet the
exacting requirements of advanced industrial processes. Our expertise lies in
providing customized filtration solutions that integrate high-performance materials
like nickel expanded metal into functional, durable components. Whether you
require a specific open area for a chemical reactor or a flattened mesh for a new
battery design, our engineering team provides the technical guidance necessary to
move from concept to production.

For more information on our manufacturing capabilities and to explore our range
of precision metal components, please visit our Perforated & Expanded Metal
product page. Our team is available to assist with material selection, design
optimization, and technical specifications to ensure your filtration system operates
at peak performance.
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