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The Final Frontier: 3D Printing 
and Space Exploration

Key Facts & Figures on 
additive manufacturing 

in space

100  
FEWER PARTS


are in Relativity’s 
Space Terran 1 rocket 
thanks to AM.

7  
YEARS


was how long it took in 
total, from conception 
to end, for the Terran 1 
to be ready for flight.

2030 


is when we could 
already have a fully 3D 
printed ‘Moon Village’ 
according to the ESA.

     $2.1B

is the expected market 

value of AM in the Private 
Space Industry by 2026


LESS THAN 60 
DAYS


is the number of days it 
takes to fully complete 

Terran 1, from materials all 
the way to flight.

72%

MORE EFFICIENCY



is possible in Launcher’s 3D 
printed E-2 turbo pump 

thanks to its streamlined 
design.
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3D Printed Parts in Rockets

3D Printing Applications 
in Space

ROCKET ENGINE


Fully or partly 3D printed rocket 
engines are being developed by 
many different companies including 
Launcher, Relativity Space, Orbex, 
Skyroot Aerospace and Rocket Lab 
among others.

PROPELLANT VALVES


Rocket Lab’s Rutherford Engine 
included 3D printed propellant valves. 

TURBOPUMP


Launcher turned to Velo3D’s metal 
additive manufacturing solution to 
create more optimized and cost-
effective turbopumps, including the 
tricky to print impellers and radial 
turbine wheels, for its 20,000 lbf E-2 
liquid rocket engine.




COMBUSTION CHAMBER


In combustion chambers, 
propellants are combined 
together causing a chemical 
reaction to create hot exhaust 
via combustion. ArianeGroup 
successfully tested the first 
fully 3D printed combustion 
chamber in 2020.

INJECTORS


Another part of a rocket engine that 
can be 3D printed, injectors are used 
to atomize and mix fuel with an 
efficient and stable combustion to 
provide the required thrust without 
endangering hardware durability. One 
of the first 3D printed injectors was 
successfully tested by NASA in 2013.

rocket nozzle


InssTek successfully 3D printed a 
multi-material rocket nozzle in 
June 2022, showing AM’s use for 
parts that will be in extreme 
environments.



thrusterS


Part of a rocket’s propulsion 
system, thrusters can also be 
3D printed, as shown by the 
ESA back in 2015.


fuel tank


Fuel tanks, also known as 
propellant tanks, hold the 
propellants necessary for the rocket 
to function. A number of 
companies have 3D printed these 
enormous tanks including Redwire, 
Launcher and Relativity Space.


TIMELINE

DMLS, a key technology in aerospace additive 
manufacturing and one of the first metal 3D printing 
processes, is invented by EOS.


Made In Space, one of the first companies dedicated 
to 3D printing in space, is founded.


NASA funded a prototype 3D printer to print pizza 
(and other meals) for astronauts.


SpaceX unveiled the Dragon V2 space capsule, whose 
launch escape system includes the SuperDraco engine 
chamber, printed using DMLS.

NASA’s ISM (In space manufacturing) project sent the 
first 3D printer to the space station to test 3D printing 
in Zero G.

NASA's Perseverance rover, which landed on Mars on 
Feb. 18, 2021, carried 11 metal 3D printed parts.

Uganda launched a satellite carrying a 3D bioprinter; 
NASA launched Artemis 1 which included rocket 
engine parts made using L-PBF.


17 companies, including SpaceX and winners of the 
NASA 3D Printed Habitat Challenge, were selected by 
NASA to co-develop lunar technologies.

Relativity Space’s 3D-printed rocket, the Terran 1, is 
set to launch from Cape Canaveral in Florida in the 
beginning of the year.
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Extraterrestrial Construction

Additive manufacturing is currently 
being used to attempt to make 
constructions that would be suitable for 
the lunar surface.




Rockets

Additive manufacturing is enabling the 
creation of rockets that are entirely or 
partially 3D printed, revolutionizing the 
space industry.



ISS

On the International Space Station, testing is 
being undertaken to see the viability of 3D 
printing (including for spare parts!) and 
bioprinting in space.



Radio Antennae

In 2022, the National Radio Astronomy 
Observatory and Optisys collaborated on the 
metal 3D printing of orthomode transducers 
(OMT), which form part of electromagnetic 
devices.

Satellites

Satellites can be manufactured entirely 
with 3D printing, for example by 
Australian firm Fleet Space. 




Spacesuits

NASA is funding a project to create 
custom spacesuits for astronauts.
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