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Key Takeaways

Diode Laser Additive Manufacturing (DLAM) uses high-power diode lasers to build
complex components layer by layer, offering high efficiency, precision, and flexibility
for metals and alloys.Overview

Diode Laser Additive Manufacturing (DLAM) is a laser-based additive manufacturing
technigue where high-power diode lasers are used to melt and deposit material,
typically in powder or wire form, onto a substrate to create components layer by
layer . Unlike traditional laser systems such as fiber or YAG lasers, diode lasers are
compact, energy-efficient, and can be integrated directly into machine tools, enabling
hybrid additive-subtractive processes .

Key Advantages

» High Efficiency and Absorption: Diode lasers can be tuned to wavelengths that
maximize absorption for specific metals, such as 780 nm for aluminum or 450 nm for
Ti-6Al-4V, improving melting efficiency and reducing energy loss .

* Material Versatility: DLAM supports a wide range of metals, including stainless
steel, aluminum, titanium, and superalloys, making it suitable for aerospace,
automotive, and industrial applications .
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* Hybrid Manufacturing: Integration with milling or subtractive tools allows post-
processing in the same setup, enabling the creation of complex geometries,
undercuts, and overhanging structures without support .

* Reduced Waste: Layer-by-layer deposition minimizes material loss compared to
conventional subtractive methods, and defective parts can be repaired using laser
cladding .

* Scalability: Advanced systems, such as multi-diode stacks or million-diode arrays,
allow high-power output for large-scale or high-throughput production .
Applications

* Aerospace: Manufacturing turbine blades, fuselage components, and rocket parts
with complex geometries .

* Industrial Coatings: Corrosion-resistant coatings for mining, wind turbines, and
power plants using laser cladding .

* Prototyping and Small Batch Production: Rapid production of geometrically complex
parts in small to medium batch sizes, often more economical than traditional
methods .

* Research and Development: Exploring new alloys, composites, and process
parameters for improved mechanical properties .
Technological Developments

Recent advances include high-power continuous-wave diode laser modules with
stacked GaAs chips and water-cooled heat sinks, enabling compact, high-efficiency
systems for aluminum and other metals . Shorter wavelength diode lasers (e.g., 450
nm) have been shown to improve absorption and melting efficiency for titanium
alloys, achieving densities above 95% in experimental setups . Additionally, multi-
axis integration allows simultaneous additive, welding, and hardening operations,
expanding the design and production possibilities .

Conclusion

Diode Laser Additive Manufacturing represents a flexible, efficient, and precise
approach to producing complex metallic components. Its ability to integrate with
subtractive processes, optimize energy absorption, and handle diverse materials
makes it a promising technology for aerospace, industrial, and research applications,
while ongoing innovations in diode laser power and wavelength control continue to
expand its capabilities .
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Article Content
Brightness and efficiency scaling of a 1 kW, 780 nm diode laser

Brightness and efficiency scaling of a 1 kW, 780 nm diode laser module for additive
manufacturing of aluminum FBH
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Contact Us

Continue your research online:

Website: https://danialonso.es
Technical inquiry: https://danialonso.es/contact.html

This document is for preliminary research. Verify specifications against current
standards, product documentation and project requirements.
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