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Additive manufacturing, usually known as 3D-printing, is a method of creating physical three-dimensional 
objects by adding materials in successive layers. The variety of available materials is vast, covering anything from 
thermoplastics and photopolymers to ceramics and metals. Some of these materials are responsive to external 
stimuli, such as changes in temperature, near optical radiation, and nearby electromagnetic fields. 4D-Printing 
covers the creation of objects that can change form after their initial printing by utilizing the aforementioned 
materials. Compliant mechanisms are mechanisms that gain their mobility, at least partially, by the deflection of 
flexible members rather than solely depending on movable joints, as per traditional mechanisms. Compliant 
mechanisms provide no-friction motion without the need for lubrication having high precision, therefore making 
them great candidates for space applications. A subclass of compliant mechanisms are the bistable ones, which 
possess two stable equilibrium configurations, and thus can be employed in applications such as deployable solar 
arrays and high-fidelity switches and relays.

Additive manufacturing processes are able to be conducted in near zero gravity, and hence in space. Comparing 
the parts made in space with those made on the ground showed that microgravity had no significant effect on the 
process. In the International Space Station, NASA and ESA astronauts operate 3D-printers based on 
thermoplastic material extrusion and metal wire laser beam melting. Use of metamaterials can enhance these 
systems by enabling 4D-printed responsive parts and assemblies. Here, we discuss the new opportunities opened 
by 4D-printed bistable compliant mechanisms in space science and applications.


