
 

 

Training Opportunity for Swiss Trainees  

Reference Title Duty Station 
 
CH-2016-TEC-QTE(1) 
 

Assessment of 4D printing for space applications 
 
ESTEC 
 

Overview of the unit’s mission: 
 
The Materials and Component Technology Division, within the Product Assurance and Safety Department, 
covers Space Materials and Electrical, Electronic and Electromechanical (EEE) components Technology R&D, 
reliability assessment and industrialisation and is responsible for the technical management of materials and 
components space evaluation and qualification programmes. Furthermore, the Division manages the technical 
support and procurement of Materials, Processes and EEE-components for ESA-projects. 

Overview of the field of activity proposed:  
 
3D printing has entered manufacturing in several terrestrial industries and for space it offers new opportunities 
to companies to enter the supply chain for space manufacturing. In addition, there is great potential also for in-
space manufacturing enabling completely new design possibilities. Among others for instance, size constraints 
by fairings are not limiting on the dimensions, loads imposed during launch are not a problem as hardware will 
be manufactured directly in orbit etc. All that will enable completely new mission opportunities that was 
unthinkable in the recent past.  
 
Now 4D printing adds a new dimension to this technology, namely time. The resulting 3D printed structure is 
able to undergo a change of its form or other properties triggered by a change in factors such as temperature 
or pressure. The design of this structure is based on the concept of re-configurable voxels which are 3D pixels. 
This opens new possibilities toward customizable smart materials for different applications which can change 
their shape and function after they are produced. For instance, composite materials self-folding on light 
exposure or light-sensing nanocomposite materials, can be fabricated. These could be used to produce e.g. 
smart valves and connections.  
 
The trainee will be requested to review the current state-of-the-art in the 4D printing technology with direct 
emphasis on space applications, focusing on non-metallic materials. The “fourth dimension” will be achieved 
through selection of the matrix material or an additive introducing sensing properties. The trainee will get 
familiar with details of future missions organized by the European Space Agency and propose areas where 4D-
printed smart materials ("programmable matter") could be used. The key properties for these applications will 
be identified by the trainee and investigated in the laboratories of the Materials Space Evaluation & Radiation 
Effects Section. 
 
It is foreseen that the trainee will work within the section and also evaluate the selected materials using the 
available 3D printer able to print high temperature polymers. This shall be used to study the capabilities for 4D 
printing. The hardware produced will be tested with emphasis on targeted applications within the state of the art 
laboratory operated within the department. This will encompass the use of advanced materials analysis 
techniques such as ultra-sensitive surface examination or tests of the mechanical properties crucial for the 
materials performance. Within our laboratories unique custom-made equipment is available to simulate 
mission-specific outer space conditions and, if required, can be also employed.  
 
Required education: 
Applicants should have just completed, or be in their final year of a University course at Masters Level (or 
equivalent) in a technical or scientific discipline, preferably in materials science/physics/chemistry of 
materials (or materials engineering) or applied physics. Good understanding of materials analysis 
techniques, ability to perform experimental work in laboratory, and knowledge of the space environment 
(vacuum, chemistry, temperature) are strong assets. 
Applicants should have good interpersonal and communication skills and should be able to work in a multi-
cultural environment, both independently and as part of a team. 
Applicants must be fluent in English and/or French, the working languages of the Agency. A good proficiency 
in English is required. 

 


