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The Strategic Role of PVD Coatings in Reducing Manufacturing Costs

In the competitive manufacturing landscape, cost optimization is a critical factor in maintaining
profitability and market leadership. Physical Vapor Deposition (PVD) coatings have emerged as a
transformative solution for reducing operational costs while enhancing tool and component
performance. PVD coatings address some of the most pressing challenges in modern manufacturing
processes by improving wear resistance, reducing friction, and extending tool life.

This whitepaper explores the technical advantages of PVD coatings and their significant impact on
cost reduction across aerospace, automotive, die-casting, and precision manufacturing industries.

Understanding PVYD coatings

PVD is a vacuum-based coating process in which a thin, hard layer is deposited onto the surface of
tools or components. These coatings are typically composed of materials such as titanium nitride
(TiN), titanium aluminum carbon nitride (TiIAICN), chromium nitride (CrN), diamond-like carbon (DLC),
among others, each offering specific performance benefits tailored to the application.

Key attributes of PYD coatings:

e Hardness: PVD coatings provide exceptional hardness, significantly increasing the resistance
of surfaces to abrasive wear.

e Low coefficient of friction: Reduced friction minimizes heat generation and energy loss during
manufacturing processes.

e Chemical stability: These coatings resist corrosion and chemical attack, ensuring longevity in
harsh environments.

e Thin Film application: PVD coatings maintain tight tolerances and do not require post-coating
machining- in most of the cases-, preserving the dimensions of critical parts.

Cost-Saving Mechanisms of PYD Coatings
1. Prolonged tool life

Tools coated with PVD can last 2 to 5 times longer than uncoated tools. This increased lifetime
reduces the frequency of tool replacements, cutting down on procurement costs and downtime.

Example: In high-speed machining operations, a TiIAIN-coated cutting tool resists heat buildup and
wear, enabling longer uninterrupted production runs.

2. Enhanced productivity

The reduced friction and improved thermal management provided by PVD coatings allow machines
to operate at higher speeds and feeds. This translates into shorter cycle times and higher throughput.
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Technical insight: A DLC-coated mold for plastic injection experiences lower cycle times due to its

anti-stick properties, resulting in faster part ejection and improved output.
3. Lower maintenance costs

Uncoated tools and components often require frequent maintenance to address wear-related issues.
PVD coatings minimize wear, thus reducing maintenance intervals and associated labor costs.

Industry application: In die-casting, AICrN-coated dies exhibit reduced soldering and thermal
cracking, decreasing the need for repairs or replacements.

4. Energy efficiency

The low coefficient of friction of PVD coatings reduces the energy required for machining or forming
operations. This not only lowers energy bills but also contributes to sustainability goals.

Case Study: A stamping tool with a TIAICN coating demonstrated a 10% reduction in required press
force, resulting in lower energy consumption.

5. Superior part quality

By maintaining consistent tool performance, PVD coatings ensure tighter tolerances and superior
surface finishes, reducing material waste and rework.

Impact: In aerospace applications, TiAISIN coatings enable precision machining of high-strength
alloys, minimizing rejects and material scrap.

Industries Benefiting from PYD Coatings

e Tooling: Improved cutting efficiency and prolonged tool life for machining hard-to-process
materials.

e Cold Work: Enhanced resistance to wear and galling for punching, stamping, and forming
applications.

e Aerospace: Enhanced durability for tools machining titanium and nickel-based alloys.

o Automotive: Increased lifespan of stamping dies and engine components.

e Die-casting: Improved thermal fatigue resistance in molds.

e Medical: Biocompatible coatings for surgical tools and implants.

e Oil & Gas: Corrosion-resistant coatings for tools used in harsh environments.

Case Study: Cost Savings with PYD-Coated Cutting Tools

A leading automotive manufacturer implemented AICrN-coated end mills for machining hardened
steels. The results included:

e Tool life extension: 4x longer tool life compared to uncoated tools.
e Increased productivity: 30% faster machining speeds.
e Costreduction: 25% decrease in tooling costs and a significant reduction in downtime.
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Choosing the right PVD coating

Selecting the appropriate PVD coating depends on factors such as substrate material, operating
conditions, and desired performance characteristics. Collaboration with a PVD coating expert, such
as eifeler, ensures optimal solutions tailored to specific applications.

Key considerations:

o Temperature resistance

e Wear and corrosion resistance
e Adhesion properties

e Friction reduction

Conclusion

PVD coatings are not just a protective layer—they are a strategic investment in cost reduction and
process optimization. By extending tool life, improving productivity, and enhancing part quality, PVYD
coatings offer measurable financial and operational benefits to manufacturers and users.

As a leader in surface engineering, eifeler combines cutting-edge PVD technology with unmatched
expertise to deliver tailored solutions for diverse industrial applications.

About eifeler

Founded in Germany in 1983 and operating as part of the voestalpine High Performance Division
within the voestalpine AG Group, eifeler is a leading provider of cutting-edge PVYD coatings and
services. With operations commencing in the NAM in 2021, and 30 production sites strategically
located globally in major industrial hubs, our advanced PVD coatings optimize tool performance
significantly. Renowned for our job coating services' reliability, we prioritize customer satisfaction
through a customer-centric strategy, reinforcing our commitment to delivering superior surface
engineering solutions.

For more information contact us at:

USA and Canada: https://www.eifeler.com/northamerica/en/contact-us/

Mexico: https://www.eifeler.com/northamerica/es/contactenos-para-mayor-informacion/
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