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In the realm of laser cutting, copper poses a unique challenge due to its high thermal conductivity 
and reflective properties. Choosing the right laser cutter and understanding the intricacies of the 
cutting process can make all the difference. Let’s delve into the world of copper cutting with lasers 
and explore some insightful answers to common questions. 

Why is laser cutting copper challenging? 

Copper is used in so many industries and technologies that it would be impossible to list them all. 
Methods used to fabricate and manufacture copper parts include; CNC, Waterjet, stamping, Wire 
EDM, molding, laser cutting and more. For laser cutting copper, the approach is not straight forward 
as there are some considerations to be aware of. The following points will help guide the challenges 
of laser cutting copper. 

 Copper is a metal alloy and with that is reflective of 95% of infrared wavelengths. When a 
laser cuts this type of material, the beam is reflected. This makes it hard to control the 
quality of the cut edge. 

 The reflective nature of copper can damage the laser optics. 

 Higher power needed to cut copper can cause higher debris. Programming of the laser cut 
path is needed to minimize. 

 Copper is a relatively soft alloy and easily damaged. Careful handling of pre and post laser 
is needed. 

 Copper is highly conductive and thus dissipates heat from the cutting area and can result in 
longer cut times. 

What types of precision parts are made from copper?  

Copper, an alloy that has been used by mankind for over 10,000 years. Man’s technological 
evolution has coincided with copper in the numerous ways it has been used and is used to now. 
The characteristics of copper being highly conductive, heat dissipating and resistance to corrosion, 
are just some of the necessary traits that industries and new advances in technology need. Copper 
is the third most used material just behind iron and aluminum. Our way of life could not be where it 
is without copper. Listed is just a snippet of uses and types of parts being manufactured out of 
copper. 

 Electrically: Copper is used in components, motors, transformers, busbars, connectors, 
wires, heat sinks, conductive layers in printed circuit boards, EMI shielding. 

 Medical- Because of the anti-microbial nature of copper it has a great place in the medical 
industry. Data connectors, ventilators, self-sanitizing surfaces, and other medical devices. 



 Copper is used in technology for enhancing signal strength on wireless communications, 
for projects in solar cell development, and for nuclear research. 

 Alternative Energy: Copper is being used in new battery technology. To enhance the 
efficiency of the power and signal strength, using copper as current collectors. 

 Used in machined parts for valves, for pipes etc. For watches and clocks for the hands and 
for internal gears and parts. 

What is the best laser cutter for copper? 

Selecting the best laser cutter for copper involves considering various factors.  

Fiber lasers, specifically those with high wattage, are often preferred for cutting copper. Fiber lasers 
deliver exceptional beam quality, allowing for precise cuts in intricate designs. Additionally, the 
wavelength of fiber lasers is well-suited for the efficient absorption of copper, ensuring clean and 
accurate cuts. While fiber lasers are well-suited for this application, UV lasers are another option 
for cutting thin copper foils. To better understand the right laser cutter for your copper project, the 
characteristics of each laser are as follows:  

1. Fiber Lasers: 

 Excellent beam quality: Ensures precise and intricate cuts. 

 High peak power: Efficiently melts copper at the cutting point. 

 Wavelength optimal for copper absorption: Minimizes reflectivity and heat-affected zones. 

 Versatile: Cuts other reflective metals like brass, aluminum, and silver. 

2. UV Lasers: 

 Highly absorbent: UV light bypasses copper’s reflectivity, leading to cleaner, cooler cuts. 

 Precision master: Narrow kerfs and superior edge quality, ideal for intricate designs. 

 Cold ablation: No melting, minimal heat-affected zones, preserves material integrity. 

 Oxidation slayer: Reduced heat means less oxidation, maintaining raw copper appearance. 

Oxygen or Nitrogen: Which is better to cut copper with? 

The choice between cutting copper with oxygen or nitrogen depends on the desired results.  

 Oxygen-assisted cutting is frequently employed to accelerate the cutting speed and induce 
oxidation, contributing to a swift process and yielding a clean, oxide-free cut edge. This 
approach is advantageous when speed and efficiency are paramount. 

 Conversely, if achieving a spotless, oxide-free surface is of utmost importance, nitrogen 
emerges as the preferred option. Nitrogen acts as a shield, preventing oxidation during the 
cutting process and ensuring a flawless finish. This makes nitrogen particularly suitable for 
applications where the visual appearance and surface quality of the cut are critical. 



In summary, the decision between oxygen and nitrogen for cutting copper depends on the specific 
priorities of the task: oxygen for faster cutting with a clean edge, and nitrogen for a pristine, oxide-
free surface. 

Can lasers engrave copper? 

Engraving copper with lasers is indeed possible, but it requires careful consideration. Due to 
copper’s reflective nature, achieving a high-contrast and detailed engraving can be 
challenging. CO2 lasers are commonly used for copper engraving, and the process may involve 
multiple passes to achieve the desired depth. Experimenting with laser settings and employing 
advanced engraving techniques can unlock the potential for intricate copper engravings. 

Can you laser cut other reflective materials, like copper? 

Laser cutting reflective materials present challenges due to the tendency of these materials to 
reflect laser energy. The key considerations and general principles for laser cutting reflective 
materials are as follows: 

 Wavelength Selection: 

o Choose a laser with a wavelength that is well-absorbed by the material. For 
reflective metals like copper, aluminum, and stainless steel, fiber lasers with 
wavelengths around 1 μm are commonly used. This wavelength is better absorbed 
by these materials, reducing reflections. 

 Power and Pulse Control: 

o Adjust the laser power and pulse duration to optimize the cutting process for 
reflective materials. Controlling the energy input is crucial to prevent excessive heat 
buildup and reflections. 

 Assist Gasses: 

o The use of assist gasses, such as nitrogen or oxygen, is common in laser cutting 
reflective materials. These gasses help blow away molten material and prevent 
reflections. 

 Focusing Optics: 

o Ensure that the focusing optics are clean and properly aligned. Any contamination 
or misalignment can lead to increased reflection and reduced cutting efficiency. 

 Beam Delivery System: 

o High-quality beam delivery systems with reflective coatings can help minimize 
reflections. These coatings are designed to reduce the amount of laser energy that 
reflects back into the system. 

 Anti-Reflective Coatings: 



o Apply anti-reflective coatings on optics to minimize reflections. These coatings are 
designed to absorb or reduce the intensity of reflected laser energy. 

 Cooling: 

o Adequate cooling of the material during the cutting process is important to prevent 
overheating. This can be achieved through the use of a water or air cooling system. 

 Optimized Cutting Parameters: 

o Experiment and optimize cutting parameters such as speed, power, and focal length 
to achieve the desired cut quality without causing excessive reflection or heat 
buildup. 

 Testing and Calibration: 

o Conduct test cuts on a small scale to determine the optimal settings for specific 
reflective materials. Calibration is essential to achieve accurate and clean cuts. 

 Safety Precautions: 

o Implement safety measures to protect the laser system and operators from 
reflections. This may include the use of beam traps or other safety devices. 

Laser cutting reflective materials is a specialized process that often requires expertise and 
experimentation to achieve the desired results. It’s crucial to follow the guidelines provided by the 
laser equipment manufacturer and take appropriate safety measures to ensure a successful and 
safe cutting operation. 

In conclusion, mastering the art of laser cutting copper involves selecting the right equipment, 
understanding the intricacies of the cutting process, and experimenting with various techniques. By 
addressing the specific challenges posed by copper, one can unlock the full potential of laser 
technology for cutting and engraving this remarkable metal. 
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