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Actuated Flexure Systems based on 

3D-Printed Shape Memory Alloys
A novel approach for smart and reliable actuators ?
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Context

• Nickel-Titanium alloy (NiTi) => well known for space applications
(TRL8-9)

• Possible applications:
o Release Mechanisms,
o Pin-pullers,
o Antenna Pointing Mechanisms,
o Deployment Systems,
o Propellant lines latch valves,
o Booms
o Wheels (superelastic)

Credit: NASA Glenn Research Center

Credit: Kongsberg

Credit: Oxford Space System

Credit: Airbus

• NiTi difficult to machine

• Limited availability of raw shapes and 
sizes (wires, rods, plates, etc.)
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Nickel-Titanium Alloy (Shape Memory Alloy)
Principle

• NiTi => most common SMA

• Shape Memory Effect (TT > Tenv)

• Superelasticity (TT < Tenv)
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Research Program @ HES-SO
Technical interest and innovation

Varying laser speed and power 

=> evaporate more or less Nickel

=> adjust TT on the built part

Laser Powder Bed Fusion (LPBF)

Credit: Bulgarevich et al. 

Varying along the laser trajectory 

=> Spatially determined SE and SM

regions in a single print process
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Research Program @ HES-SO
Characterization and tests

2% shape recovery (SM)

6% deformation at break

400MPa Onset of the superelastic plateau

600MPa Ultimate tensile strength

-27°C Superelastic Af
+51°C Shape Memory Mf
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Research Program @ HES-SO
SM Sample -Thermal Cycling under Constant Load 
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3D-printed NiTi Actuator
First proof of concept

• Student's works for bachelor theses

• Spatially determined superelastic and 
shape memory regions in a single print 
process
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3D-printed NiTi Actuator
First proof of concept

• Student's work for bachelor thesis
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Current developments
First proofs of concept

• Student's work for bachelor thesis
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Current developments
Next steps

• Funded project for 2026 research :

o Develop robust simulation tools,

o Establish an appropriate design methodology (LPBF constraints optimised),

o Validate the developed tools and methodology through testing.
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• Contact for any information: 

• Gabriel Paciotti, gabriel.paciotti@hevs.ch

Thank you for your attention !

• The core Team

• Samuel Rey-Mermet, Materials science expert

• Jean Pralong, LPBF and mechanicals

• Gabriel Paciotti, Program Manager, Space, Mechanisms


