
Delft University of TechnologyFaculty of Industrial design Engineering

Kevin van der Lans

4D printing magnetically activated

shape morphing objects

July, 2022

Integrated Product Design

Committee Dr. Sepideh Ghodrat

Dr. Ir. Zjenja Doubrovski

Dr. Ir. Andres Hunt (3ME)

Magnetic Soft Shape Memory 
Material 
is a form of shape memory hybrid in
which the shape change is initiated by
magnetic particles embedded in an
elastomer matrix. When an external
magnetic field is applied, these
magnetized particles wil l al ign
themselves to this magnetic field,
straining the elastomer in a specif ic
shape. Once the magnetic field is
removed, the elastic properties of the
elastomer pull the object back to its
original shape.

The Material Driven Design method was used to come up with a novel application
of this material not yet described in literature. The resulting idea is that of a
changing texture which can have three states: neutral (no magnetic field);
bumpy and spiky. Possible use cases for this texture are haptic feedback and
human-robot interaction.

The shape change is programmed
during 4D printing: 3D printing while
incorporating time or stimuli dependent
properties. A magnet attached to the
nozzle is used to orientate the
magnetic particles and deposit them
into specif ic patterns. Characteristics of
the resulting shape morphing objects
are fast, untethered and multi-
directional shape change when exposed
to an external magnetic field.

This project is the second time this
material is researched at the Faculty of
Industrial Design Engineering. Progress
has been made on the development of
a 4D printing system capable of
printing the highly viscose two-
component magnetic ‘ ink’.


