
University Study Concludes Cold Spray 
Additive Manufacturing Outperforms Other 
3D Printing Methods for Sustainability 

Cold spray additive manufacturing (CSAM) technology enables military, 
manufacturing, mining, oil & gas, and heavy equipment organizations to 
leverage high-quality materials to produce parts on demand and at the 
point of need. By designing and printing parts on an as-needed basis, 
these organizations can reduce expenses by eliminating:

Upfront purchasing costs 

Inventory costs 

Shipping costs and logistics

But in an era of rising energy costs and growing concern about climate 
change by both consumers and regulators, it’s crucial to consider the 
environmental impact of different technologies as well. 

Swinburne University in Australia, in conjunction with Charles Darwin University, recently studied how CSAM performs relative to other 
parts manufacturing methods when it comes to energy use and carbon emissions, including conventional methods, as well as direct metal 
deposition (DMD) and selective laser melting (SLM). The study found that CSAM outperforms other production methods in a number of areas.

CSAM Outperforms Other Printing Methods

The Swinburne study noted that:

The cold spray method uses significantly less energy than basic 
additive manufacturing.

CSAM massively outperforms laser-based technologies for energy 
use, particularly for materials like aluminum, thanks to its much 
higher deposition rate of 175 g/min versus 0.075 g/min for SLM.

Laser-based technologies use more energy to heat the print bed for 
powder deposition, using 32 MJ of energy versus 10 MJ for CSAM.

CSAM delivers superior results for aluminum versus SLS, EMB, 
and DLD, as these introduce metallurgical defects from melting the 
material above its recrystallization temperature.

CSAM Offers More Efficient Materials Recycling

While streamlined manufacturing processes using devices manufactured for a specific task seem like a way for conventional manufacturing 
methods to outshine CSAM in energy efficiency, the Swinburne study found that wasn’t always the case, especially when it came to recycling 
materials:

Printing an aluminum flange for the study via CSAM produced less than 75% of the carbon emissions associated with producing a rod-
based flange by conventional means (70-75 kg vs. 114 kg).

CSAM emissions could be less than half of those produced by conventional means when taking into consideration recycling of the 
powder used in CSAM (52-62 kg).

Recycling was more efficient for printed parts: the machined flange had 50% increased energy consumption and nearly 20% more carbon 
emissions when using recycled materials, compared to a 35% and 8% increase, respectively, for CSAM using recycled powder.

Figure 1. Life cycle phase of considered manufacturing technology.



Qualitative Factors Increase CSAM Utility

The researchers also noted several additional factors that are relevant when considering the usefulness and environmental impact of CSAM 
versus conventional manufacturing:

Lead time, cost, and energy loss associated with procuring, producing, and shipping parts can all be very substantial with other methods.

Time-critical industries, such as farming operations during planting or harvest, or defense forces during war or active conflict, may not be 
able to accommodate delays or even standard or accelerated shipping schedules associated with other methods. 

Storage of parts requires large warehouses and manpower to manage and potentially substantial upfront costs, and improper storage 
can damage parts and render them useless.

CSAM is highly flexible, with no need for experimental dies or molds, which can add significant costs in money, time, and energy and not 
function correctly or as needed.

SPEE3D Offers a Trusted and Proven Approach to Metal 3D Printing 

Our CSAM patented technologies deliver all the sustainability benefits CSAM 
offers in the world’s most advanced mobile metal 3D printing solutions. 
They are ready to operate in extreme conditions in virtually any environment. 
And we offer a ruggedized, containerized model that is as easy to move as 
a standard shipping container, simplifying deployment and, if necessary or 
useful, redeployment.

With a SPEE3D CSAM solution, you can meet sustainability targets by 
reducing:

Energy consumption

Energy loss

Emissions

At the same time, by integrating more efficient manufacturing processes,  
you can eliminate:

Upfront purchasing costs 

Inventory costs 

Shipping costs and logistics

Storage costs

Energy costs

Supply chain delays

Visit our website to read the full Swinburne University study or contact us to 
arrange a demonstration. We’ll ensure you get the right CSAM solution for 
your operation. 

Figure 2. The electric power consumptions of different 
components in CSAM.

Figure 3. Comparison of specific energy consumptions 
in CSAM (Note: Green bar denotes the measured SEC of 
CSAM in this study).

https://www.spee3d.com/
https://www.spee3d.com/contact/

