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The emerging field of soft robotics promises to rapidly result in a range of practical
applications, spanning from industrial automation to biomedical devices. Currently, soft
robots predominantly rely on fluidic actuators, which limit speed and efficiency.
Electrically powered muscle-mimetic actuators, such as dielectric elastomer actuators
(DEAs) offer high performance actuation but they come with their own challenges. Being
driven by high electric fields, DEAs are prone to failure by dielectric breakdown and
electrical ageing. More importantly, DEAs are hard to scale up to deliver high forces, as
large areas of dielectric are required (e.g. in stack actuators), which are much more
likely to experience premature electrical failure, following the Weibull distribution for
dielectric breakdown.
Here a new class of high-performance muscle-mimetic transducers is presented, termed
Hydraulically Amplified Self-Healing ELectrostatic (HASEL) Actuators. HASEL actuators
use an electro‐hydraulic mechanism to combine the strengths of fluidic and electrostatic
actuators. Additionally, HASEL actuators autonomously self-heal from electrical and
mechanical damage, resulting in reliable performance. Specific geometries of HASEL are
shown to linearly contract upon activation with voltage, thereby closely mimicking
biological muscle.
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