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Production.
Repair.
Prototyping.
Materials research.
Cladding, coating and resurfacing. 
Load-bearing components.
Large Parts.

Directed Energy Deposition (DED) 

WAAM is executed by depositing layers of metal on top of each other, until a
desired 3d shape is created. It is a combination of two production processes:
Gas Metal Arc Welding (GMAW) and additive manufacturing.

Materials
Titanium.
Titanium Alloys.
Inconel.
Copper-Nickel Alloys.
Stainless Steels 300 Series.
Aluminum Alloys Alloy Steels
Cobalt Alloys.
Zircalloy.
Tantalum.
Tungsten.
Niobium.
Molybdenum.

Applications

A wide variety of available 
wire materials.
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Directed Energy Deposition (DED) 

The feeders feed powder through the nozzle and melted by a laser beam or
electron beam. The laser beam melts the surface and creates a small molten
pool of the material on the substrate at the start point along the build path.

Steel alloys.
Stainless alloys.
Copper.
Titanium.
Bronze.
Nickel alloys.
Cobalt alloys.
Aluminum.
Refractory metals. 
Ceramics.

Excellent for Repair
Prototyping
Materials research
Cladding, coating and resurfacing
Load-bearing components

Materials Applications
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Directed Energy Deposition (DED) 

Using an electron beam as the energy source is another way to accomplish
DED. The advantage over using a laser is that higher energy outputs can be
achieved. However, the disadvantage is that the process must be completed
in a vacuum, drastically increasing the cost of the system.

Materials
Steel alloys.
Stainless alloys.
Copper.
Titanium.
Bronze.
Nickel alloys.
Cobalt alloys.
Aluminum.
Refractory metals. 
Ceramics.

Applications
Prototyping.
Large part builds.

Page 4 



This technology uses a electronbeam (or a steerable laser beam as a variant)
to solidify a 2D image onto a bed of metal powder. Next, the workpiece is
lowered, a new layer of powder is screeded across the part. and the laser
process repeats.

Materials
- Stainless steels.
- Titanium.
- Aluminum.
- Cobalt-chrome.
- Maraging steel.

Applications
- Prototyping
- Low volume production.
- Especially good for parts with very
fine features. 
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Instead of using a single point laser to solidify the powder like the previous
Powder-bed Fusion technology (PBF), a binder material is jet-printed across the
top of the build the desired surface. This especially impacts production,
because it enables a substantial increase in print speed as compared to PBF.

Materials
- Stainless steels
- Inconel
- Aluminum
- Tungsten carbide

Applications
- Prototyping.
- Low-stress components.
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Advantages
The KEY advantage is
the wide variety of
available wire
materials.

Disadvantages Advantages
High strength metallurgy.
Low heat input.
Processes reactive
metals.
Can be combined with
machining in the same
system.

Disadvantages
Not any major
disadvantages to
highlight. 

Advantages
Very high deposition
rates. 
Near-wrought
metallurgy. 
Largest build
envelopes.

Disadvantages
Expensive vacuum
chambers required,
high capital cost.

Not any major
disadvantages to
highlight. 
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Advantages
It allows working on fine
features of the part.

Disadvantages
It is the slowest metal AM
process.
Highest cost per cc of the printed
volume.
Low material utilization (high
waste).

Advantages
It is much faster than the
Power-Bed Fusion technology.
It allows working on fine
features of the part.

Disadvantages
Higher porosity.
Lower mechanical properties.
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High strength metallurgy.
Low heat input.
Processes reactive metals.
Can be combined with
machining in the same
system.

Not any major
disadvantages to
highlight. 

Very high deposition rates. 
Near-wrought metallurgy. 
Largest build envelopes.
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the wide variety of
available wire
materials.

Expensive vacuum
chambers required,
high capital cost.

Not any major
disadvantages to
highlight. 
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It allows working on fine
features of the part.

It is the slowest metal AM
process.
Highest cost per cc of the
printed volume.
Low material utilization
(high waste).

It is much faster than the
Power-Bed Fusion technology.
It allows working on fine
features of the part.

Higher porosity.
Lower mechanical properties.
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Fastech LLC
232 Slayton Ave
Danville VA 24540

Askus@fastech-engineering.com
Tel: +1 (434) 766 6632

Fastech LLC is ISO 9001:2015 certified
www.Fastech-Engineering.com

 

mailto:askus@fastech-engineering.com
tel:+14347666632
https://www.linkedin.com/company/fastech-engineering
https://www.facebook.com/Fastechengineering
https://www.instagram.com/fastechengineering/
http://www.fastech-engineering.com/

