Surface wear and tear affects everyone. You might notice household paintwork cracking or
peeling over time due to thermal cycling, and whenever you need to change your car’s brake
pads, it’s likely due to friction. The same basic abrasive or corrosive mechanisms affect systems
in all aspects of life; from the home to the factory. Durability is, thus, a key facet of product
longevity and mitigating the effects of interfacial forces is essential to maintaining long-term
functionality. Surface modification is the main avenue by which we combat such deterioration.

Briefly: Surface modification is a diverse engineering approach to altering the properties of a
surface’s uppermost layers. There are many techniques suitable for enhancing product
durability, including both chemical and physical vapour deposition (CVD vs PVD). Both have
their advantages. But this blog will explore the specifics of the PVD coating process in the
context of combatting surface wear.

Physical vapour deposition is a vacuum-based coating process that coats substrates with a thin
film coating using the controlled vaporisation of solid materials. First, the target material is
vaporised using a methodology like magnetron sputtering. Other methods include cathodic
arc deposition and thermal evaporation—but magnetron sputtering is our specialty here at
Nikalyte. This technique involves bombarding the target material with ions, dislodging—or
sputtering—atoms from its surface. The vapour phase travels freely through the vacuum
chamber and condenses on the product. A magnetic field traps electrons near the target
material’s surface, increasing ionisation efficiency and enabling a more effective and uniform
coating.

This explanation shows how the PVD process ensures strong adhesion and uniform coating,
critical qualities for functional surface coatings used to improve resistance to wear, corrosion,
and other environmental factors. Let’s look at some specific applications.

PVD coatings significantly enhance wear resistance by creating a robust, thin film that forms
an effective protective layer on the substrate. This layer minimises friction, abrasion, and the
damaging effects of repeated use, which is particularly advantageous for high-friction
components such as cutting tools, moulds, and machine parts. The enhanced surface integrity
provided by PVD coatings ensures these components maintain optimal performance for
longer periods, reducing the frequency of maintenance and replacements and contributing to
greater overall efficiency.

Corrosion is a key factor in product degradation, particularly for those exposed to harsh or
chemically aggressive environments. The PVD coating process enhances corrosion resistance
by creating a dense, impermeable barrier that prevents moisture, acids, and other corrosive
agents from penetrating the surface. This protection makes PVD-coated products ideal for
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demanding outdoor or marine applications, where prolonged exposure to challenging
conditions is unavoidable.

A significant advantage of the PVD coating process is the enhancement of surface hardness.
The coatings deposited via PVD are engineered to improve resistance against scratches,
impacts, and other mechanical damages. This increased hardness is particularly beneficial for
components such as cutting tools, automotive parts, and even everyday household items that
are regularly exposed to wear and tear, ensuring their functionality and visual appeal over
extended use.

PVD coatings also provide excellent thermal stability, allowing products to withstand high
temperatures without experiencing degradation. This makes them particularly suitable for
critical components in industries such as automotive and aerospace, where exposure to
extreme temperatures is common. The controlled thermal evaporation technique in PVD
ensures an even application of coating materials, resulting in a stable layer that retains its
protective qualities under thermal stress.

A key advantage of the PVD coating process is its versatility, allowing for precise control over
coating characteristics to meet specific application requirements. Parameters such as coating
thickness, adhesion strength, and surface finish can be meticulously adjusted, making PVD
highly adaptable for various functional needs, whether it be mechanical durability, chemical
resistance, or optical properties.

The physical vapour deposition coating process is an effective method for improving product
durability. By enhancing wear resistance, increasing surface hardness, providing thermal
stability, and offering protection against corrosion, PVD coatings help products maintain their
performance and appearance for longer periods. The versatility of PVD technologies,
combined with the ability to apply coatings precisely and uniformly, makes this technology an
essential tool for industries seeking to extend the lifespan of their products and enhance
overall quality.

Find Leading PVD Coating Solutions: Nikalyte’s NL-FLEX

If you’re interested in learning more about how PVD can enhance your products, get in touch
with us today.


https://www.nikalyte.com/nl-flex/

