Copper CNC Machining: A Detailed
Guide to High Strength Alloys C863

Introduction

High-strength copper alloys are a vital choice in industries that demand exceptional
mechanical properties, durability, and resistance to environmental wear and tear.
C863 (Manganese Bronze) stands out as one of the premier high-strength alloys,
offering a blend of superior tensile strength, wear resistance, and corrosion
resistance. These characteristics make it an ideal material for heavy-duty applications
in manufacturing, aerospace, and industrial machinery.

This guide explores C863 in depth, covering its properties, benefits, and applications,
along with valuable insights to help engineers, machinists, and designers select the
perfect high-strength copper alloy for their projects.

Why High Strength Copper Alloys?

High-strength copper alloys like manganese bronze are engineered to strike a balance
between durability and machinability. They serve industries requiring robust
materials capable of withstanding extreme mechanical stress while maintaining their
integrity over time. C863 distinguishes itself through its high performance in
challenging environments, offering consistent reliability during prolonged use.

Key Advantages of High Strength Alloys

Exceptional Tensile Strength: Withstand extreme loads without deformation.

High Wear Resistance: Prolonged lifespan in heavy-use applications.

Good Corrosion Resistance: Protection against rust in wet or abrasive environments.
Versatile Applications: Useful in aerospace, automotive, and industrial setups.
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Cost-Effectiveness: Minimized downtime due to material failure.



Properties of C863 (Manganese Bronze)

The following table highlights the defining properties of C863, showcasing why it is
widely adopted for demanding projects.

Property C863 (Manganese Bronze)
Tensile Strength 690 - 880 MPa
Yield Strength 415 - 620 MPa

I\éZilrilrllrglablhty 60%

Wear Resistance Excellent

Corrosion Very Good (resistant to atmospheric and mild aqueous
Resistance corrosion)

Density 7.6-8.4 g/cm’

EEEZEiiVity Moderate (55 W/m *K)

Hardness (HB) 150 - 210

Key Insights

e Superior Strength: The high tensile strength ensures C863 performs well in heavy-load
situations like aerospace parts and industrial equipment.

o Hardness and Wear Resistance: Its wear-resistant properties are ideal for moving parts
like bearings and gears subjected to friction.

e Corrosion Resistance: Although not as corrosion-resistant as pure copper alloys, C863
offers reliable performance in wet or mildly corrosive environments.

Benefits of Using C863 in CNC Machining

C863’s mechanical properties and moderate machinability make it a reliable material
for CNC machining. When properly processed, it results in components that meet the
stringent expectations of high-performance industries.



Why Use C863 for CNC Machining?

1. Dimensional Stability: Parts maintain their integrity under stress.

2. Durable Components: Resistant to wear and deformation, reducing replacement
frequency.

3. Reliable Operation: Suitable for intricate geometries with consistent machining
performance.

4. Adaptability: Performs equally well under static and dynamic loads.

5. Versatility: Acceptable across a range of applications, from aerospace machinery to
marine systems.

Applications of C863 (Manganese Bronze)

C863 is widely used in scenarios where a combination of strength, wear resistance,
and corrosion resistance is needed. Below are its most common applications,
categorized by industry.

Aerospace Industry

¢ Landing Gear Components: Handles extreme mechanical stress and wear.
e  Frames/Structural Parts: Used for assemblies requiring long-term durability.

Industrial Machinery

e Heavy-Duty Bearings and Bushings: Essential for supporting rotating systems.
e Gears and Pinions: High wear resistance ensures consistent operation in high-load

conditions.
Marine Sector

e Propulsion Systems: Capable of withstanding salty and abrasive marine environments.
e Hydraulic Cylinders: Offers durability where water resistance is critical.

Automotive Applications

e Valve Guides: Withstands high temperatures and pressures in engines.
e Suspension Components: Provides ruggedness for load-bearing parts.



Application Performance Benefit
Aerospace Landing Gear High strength and wear resistance
Heavy-Duty Bearings Prolonged lifespan under stress
Marine Propellers Corrosion resistance in saltwater

Automotive Valve Guides Withstands high temperatures and pressures

Selecting C863 for Your Project

The decision to use C863 should be based on the material’s ability to meet your
project’s specific demands. Take into account factors like load capacity, exposure to
environmental conditions, and required machinability.

When to Opt for C863

o High-Strength Applications: Projects that require materials with exceptional tensile and
yield strength.

e  Wear-Resistant Needs: Moving parts subjected to significant friction should benefit from
this alloy.

e Corrosive or Abrasive Environments: Ideal for environments with exposure to water, salt,

or abrasive elements.

By partnering with experienced CNC manufacturers, you can optimize the use of
C863 to achieve precise tolerances and long-lasting performance.

CNC Machining Expertise with Essengold Parts

At Essengold Parts, we bring expertise in machining high-strength copper alloys like
C863 (Manganese Bronze). Utilizing cutting-edge CNC technologies, we ensure each
component is crafted to meet exacting standards with precision and reliability. From
aerospace to marine sectors, our work drives results for industries that demand the
best in strength, wear resistance, and reliability.

Contact us today for customized solutions tailored to your specific needs, and
discover how Essengold can help you get the most out of C863 for your project.



Summary Table for Quick Reference

Attribute C863 (Manganese Bronze)
Primary Strengths  High tensile and wear resistance
Applications Aerospace, marine, industrial machinery
Machinability Moderate (60%)

Corrosion Resistance Good (suitable for moist and abrasive environments)

General Use Case Heavy—duty and high—load systems

This comprehensive guide provides detailed insights into C863, equipping you with
the knowledge to leverage its properties in your machining and manufacturing
endeavors. Download this guide in PDF format to keep a handy reference for your
material selection needs.
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