
Background

“Soft robotics” refers to the use of soft materials, mostly
elastomers, to realize robotic functions (such as gripping,
releasing, locomotion). Compared to conventional “hard
robotics”, soft robotics offers a number of essential
advantages: the ability to work safely with people and to
handle fragile objects; the adaptability to the surroundings
due to inherent compliance of the material; the ease with
which shape change can be achieved; light weight;
thermodynamic efficiency; lower cost. Most of the current
soft robotics approaches use polydimethylsiloxane (PDMS)
structures that are pneumatically actuated (Fig. 1a), but the
approach also has limitations. First, they require pneumatic
peripheral equipment, to which the robot is attached by
(often multiple) tubing, which makes it very difficult to realize
an autonomous robot especially if many degrees of freedom
are required (e.g. for locomotion). Second, the pneumatics
approach puts limitations to the possible designs, and in
particular hinders miniaturization.

In the Microsystems Research Section, often inspired by
nature, we design and make soft microrobots based on
responsive materials developed at TU/e. These are polymers
that can be actuated by light or by magnetic field. A big
advantage is that they can be miniaturized much more easily
than pneumatic soft robots, and they not not need physical
attachments since light and magnetic actuation is contactless.

Project topics

In our lab, we have designed, made and demonstrated a light-
actuated microrobot that can walk, and pick up and release
cargo (Fig 2). Also, we have made and demonstrated magnetic
microrobots that can maneuver like ants or snakes (Fig. 3). In
this research, we collaborate often with chemical engineers.

MSc thesis projects can focus on novel material development,
smart microrobotic design, clever fabrication methods,
realizing of new robotic functions and applications, optimizing
for speed or power, etc. In this research we combine
mechanical design modeling approaches with carrying out
dedicated experiments.
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Figure 1: An example of a “conventional” soft robot
(walker, length 20 cm) made of PDMS and
pneumatically actuated [1].
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Figure 2: (a) A light-responsive microrobot we
developed, based on light-responsive polymer; its size is
1 cm. (a) Under illumination by light, the microrobot can
walk in any direction. [2]

Figure 2: Inspired by nature, we have created magnetic
microrobots that move like an ant, or a snake [3].


