
Power source
To be able to run all the required machines the container will require a 
significant amount of power, therefore it is important to have a strong 
power source connected to the container. 

AM machine (printer)
The most crtitical and expensive asset of the setup. With several 
options available, the size of the machine will depend on the process 
(e.g. laser, PBF, FDM), source, build material and build envelope.

Humidity and temperature control
The permitted room temperature when the system is in operation is 
limited to 20°C to 25°C when there is a 60% humidity and  between 25°C 
and 30°C when there is a 45% humidity When the system is not in 
operation the temperature may vary between 10°C and 40°C and the 
humidity may vary from 20% to 80% (See NIST 1801). In order to control 
these variables additional air conditioning may need to be installed.

Laptop and docking station
Needed to send AM machine readble design files to the AM 
machine.

Gas supply
Gas supply (typically bottles) are required in the printing chamber to 
create a controlled, inert environment. This is commonly done with 
argon or nitrogen. 

Powder recycling unit
The fine metal powder that is used for laser melting is expensive so waste 
should be avoided (for both financial and environmental reasons). Due to 
the inert environment within an AM machine it might be possible to 
sieve and reuse the metal powder.

Compressor (air blower)
After the product build, air compression is the best method to remove 
unfused metal powder, particularly  after Powder Bed Fusion. 

Post-processing and finishing
Some form of finishing (driling, milling, turning, smoothing) will likely be 
required. The finishing tool and process must be non-sparking to prevent 
the risk of fire and explosion due to the metallic powder.

Personal Protection Equipment (PPE)
Protective Clothing: Protective Clothing should be worn when there is a 
risk of skin coming into contact with metal powder. Rubber gloves (e.g. 
latex), steel-toed safety shoes and a standard lab coat willsuffice for 
cases where heat is not an issue. When moving hot build platforms or if 
there is a greater potential for fire (e.g. using aluminium / titanium 
alloys), the user should wear heat-resistant clothing (welding gloves, 
etc.).   
Respirators: To protect the user from  inhaling metal powder the user 
should wear the proper breathing apparatus. For particles smaller than 
20 microns it is essential that a self-contained breathing apparatus is 
used. For particles bigger than 20 microns a mask respirator will be 
sufficient.  
Protective glasses: To protect the user from metal powder or other small 
particles (during finishing for example.

Fire extinguisher
To protect the user in case of a fire a fire extinguisher (class D) should be 
present in the room. Due to the weight and size of the extinguisher it is 
advised that this is  positioned on the ground and placed so the 
extinguishing medium is able to reach all areas of the container without 
the cylinder being moved.

Powder storage
The material required for AM is in powder form. It is important that 
metal powders are stored in their original, sealed (vendor-supplied) 
containers in a designated dry storage area. Preferably inside an 
approved metal, flammable storage cabinet that is cool, dry, and 
ventilated. The cabinet should protect against physical damage and be 
isolated (with a door) from sources of heat, ignition, moisture and 
contamination.

Heat treatment
As the laser moves, the melted metal will cool more rapidly at the 
surface of the melt pool than at the causing variations in the parts 
microstructure. Heat treatment can remove residual stresses and disperse 
the tension accumulated during manufacturing by carrying out a stress 
relieving heat treatment. With a second heat treatment it is also possible 
to increase the strength and durability of an AM produced parts.

Anti-static floor mat
An anti-static floor is required to insulate workers, protecting them from 
potentially deadly shocks generated by high voltage equipment.

Gas detection and extraction
The inert gas in the printing chamber presents a hazard to personnel if 
inhaled. For this reason it is essential to remove the gas before opening 
the chamber, and on detection of a gas leak, a detection and protection 
system must be in place. Since Argon is heavier than air, a suggested 
solution is to install a ventilator on a wall at the top of the container as 
an air inlet, and an extraction (outlet) for the air at the bottom of the 
container. Any emergency exits within the confined space must open 
outwards in order to mitigate the risk of suffocation from a gas leak.
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What needs to be included?

Changing the supply chain for replacement parts
In addition to onsite warehousing challenges (storage space, inventory control), replacement parts face potential delays at 
several points in the supply chain, which can lead to delays and costly downtime.

With additive manufacturing, several links in the supply chain disappear, increasing uptime in the case of breakdowns and 
promoting a new level of flexibility in remote locations, such as offshore oil rigs, cargo ships, mining operations, and air-
craft hangars.
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Adding value to the AM industry
Lloyd’s Register helps manufacturers provide confidence in the safety of additive manufactured parts 
through its certification framework, “Guidance Notes for Additive Manufacturing of Metallic Parts.” 
This document details how LR helps clients demonstrate this through the application of evolving 
standards on AM. We also help set the requirements to prove equivalence with existing 
manufacturing methods, codes and standards.

Download your copy and discover other AM resources at 
www.lr.org/additive-manufacturing.

Additive manufacturing: Process example
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Portable Printing: 
How do you ship a factory?
Additive manufacturing (AM) has already revolutionized the area of industrial design and 
prototyping. Could replacement parts be next?

For the marine, mining, and offshore oil and gas industries where access to replacement 
parts becomes a challenge, onsite additive manufacturing could significantly reduce 
expensive downtime. 

Lloyd’s Register believes that shipping containers are the logical choice to hold a 
self-contained remote AM facility. They’re large enough to hold most equipment required 
for manufacture of parts, they can be easily connected to a power source, produced to be 
fire-resistant and durable to extreme conditions, 
and of course, they’re very portable.
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