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9 Ways to Cut Titanium

Titanium, renowned for its exceptional strength-to-weight ratio and corrosion resistance, stands as
a cornerstone in modern engineering. However, harnessing its full potential often requires precise
cutting techniques tailored to its unique properties. Let’s explore the diverse methods used to cut
titanium:

1. Manual Cutting:

Traditionally, manual cutting involves the use of handheld tools such as hacksaws, shears, or
abrasive wheels. While suitable for smaller projects and prototyping, manual cutting may lack the
precision and efficiency required for larger-scale manufacturing.

2. Saw Cutting:

Saw cutting employs specialized saw blades with carbide or diamond tips to slice through titanium
stock. While effective for straight cuts, saw cutting may generate significant heat and produce
rough edges, necessitating additional finishing processes.

3. Laser Cutting:

Laser cutting utilizes a high-powered laser beam to precisely cut through titanium with exceptional
accuracy and minimal thermal distortion. Ideal for intricate shapes and tight tolerances (up to
0.0005”), laser cutting offers fast processing speeds and minimal material waste, making it a
preferred choice for many industries.

4. Plasma Cutting:

Plasma cutting involves the use of a high-velocity jet of ionized gas to melt and remove titanium
material. While suitable for thicker titanium sheets, plasma cutting may result in a wider heat-
affected zone compared to laser cutting, requiring careful consideration of material properties.

5. Turning:

In turning, a lathe machine rotates a titanium workpiece against a cutting tool, removing material to
achieve the desired shape. While effective for cylindrical or rotational parts, turning may pose
challenges for complex geometries and may require multiple setups for intricate designs.

6. Milling:

Milling utilizes rotary cutting tools to remove material from a titanium workpiece, producing flat
surfaces, slots, and complex contours. With the ability to achieve high precision and surface finish,
milling is commonly used in aerospace, automotive, and medical industries for producing titanium
components.



7. Waterjet Cutting:

Waterjet cutting employs a high-pressure stream of water mixed with abrasive particles to precisely
cut through titanium material. Offering versatility, waterjet cutting is suitable for a wide range of
thicknesses and complex shapes without generating heat-affected zones or mechanical stresses.

8. Electron Beam Machining (EBM):

EBM utilizes a focused beam of electrons to remove material from a titanium workpiece through
thermal erosion. While offering high precision and minimal material waste, EBM may require
vacuum conditions and specialized equipment, making it suitable for specific applications such as
aerospace and medical devices.

9. CNC Machine Cutting:

CNC (Computer Numerical Control) machines use computer-controlled cutting tools to precisely
shape titanium components based on digital designs. Offering automation, repeatability, and
versatility, CNC machining is widely used across industries for producing complex and high-
precision titanium parts.

What is the best way to cut titanium?

While there’s no single “best” method, selecting the most suitable cutting technique for titanium
hinges on several factors, including:

¢ Material thickness: Thin sheets (less than % inch) might be manageable with specialized
shears, while thicker sections (greater than % inch) demand robust approaches.

¢ Desired cut quality: Certain methods prioritize clean, precise cuts, while others favor
faster processing.

e Cost and equipment availability: Not all techniques are equally accessible, and costs can
vary significantly.

While each cutting method has its merits, laser cutting can be the preferred choice for titanium
processing when the following factors are critical:

e Precision: Laser cutting ensures unparalleled precision, enabling intricate designs and tight
tolerances essential for advanced applications.

e Minimal Heat Affected Zone (HAZ): By focusing energy precisely, laser cutting minimizes the
HAZ, preserving the material’s integrity and eliminating the need for extensive post-
processing.

o \Versatility: From thin sheets to thick plates, laser cutting adapts seamlessly to various
thicknesses of titanium, catering to diverse manufacturing needs.

¢ Cost-Effectiveness: Despite initial setup costs, laser cutting proves cost-effective in the
long run due to reduced material waste, faster processing times, and lower maintenance
requirements.



Can lasers etch titanium?

Yes, lasers can etch titanium with remarkable precision and versatility. Laser etching, or laser
marking, utilizes high-energy laser beams to create permanent marks on the titanium surface.
Whether for branding, identification, or aesthetic purposes, laser etching delivers crisp, durable
markings without compromising the material’s integrity.



