Y-Prize Technology Brief

UTSA: Uniform Twisted String Actuator

A lightweight, low-cost actuator architecture for robotic and electromechanical systems

Inventor

Mark Yim Mark Yim
University of Pennsylvania

New Capability

UTSA is a novel muscle-like actuator that promises long life, full stroke, high force and
predictable motion while remaining lightweight, inexpensive, and mechanically simple. Its
efficient design has the potential to reduce the cost and complexity of motion systems across a
wide range of industries.

Brief Description

Uniform Twisted String Actuators convert rotational motion into linear motion using
twisted strings, offering an efficient alternative to conventional actuators in robotics and
other electromechanical systems.

Problem

Traditional actuators are often bulky, heavy, expensive, or mechanically complex, limiting
performance, increasing product cost, and constraining new product development.

Solution
UTSA provides a compact actuator architecture that simplifies mechanical design while
delivering high force and long stroke at low cost.

Technology

The actuator uses uniformly twisted strings to convert motor rotation into linear motion
with predictable performance. The simple architecture can be adapted across a wide range
of robotic and electromechanical applications.

Key Capabilities

¢ Lightweight

e Low cost

 High force output

* Long linear stroke

¢ Mechanically simple

» Scalable across many applications


https://www.grasp.upenn.edu/people/mark-yim/

Y-Prize Challenge
The inventor developed UTSA to overcome limitations of conventional actuators and
believes there are many commercialization opportunities yet to be explored.

Your challenge is to identify a compelling new application or commercialization
opportunity for this technology. Your idea may involve a new product, customer segment,
market, business model, or commercialization strategy.

Consider:

* What important problem could this technology solve?

* Which industries are constrained by actuator cost, size, or weight?

» Could lightweight, inexpensive actuation enable entirely new products?

¢ What markets outside traditional robotics could benefit?

» Could this technology create entirely new categories of products or services?

The strongest submissions will identify a meaningful customer problem and demonstrate
how UTSA creates a compelling commercial opportunity.

Commercialization Considerations

Students are encouraged to think beyond robotics and identify adjacent markets where
lower cost, lighter weight, and simpler actuation could create new value propositions or
entirely new product categories.

Current Technical Considerations

Further engineering and application-specific optimization will continue, but the core
advantages of simplicity, cost, and scalability remain central to the technology.

Stage of Development

Proof of Concept

The purpose of this brief is to introduce the technology and inspire exploration of new
applications and commercialization opportunities. The descriptions are intended to provide
sufficient background for opportunity discovery and are not comprehensive about technical
specifications. You are encouraged to attend the Tech Briefing session and reach out to Prof.
Mark Yim to clarify any additional technical questions.
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