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Robotic systems are becoming increasingly ubiquitous due to their efficiency, precision, and longterm cost savings. While these systems show increases in performance, inefficiencies like increased energy consumption and tedious maintenance still depreciate their overhead. Variable Stiffness Mechanisms (VSMs) have been shown to reduce load and wear, but traditional designs are often complex, expensive, and primarily suited for rotational joints. This work introduces designs for a Compact and Compliant Variable Stiffness Mechanism (CCVSM) as a scalable and modular solution for improving energy efficiency and mechanical resilience in robotic systems. The CCVSM provides tunable compliance in the three Cartesian directions, enhancing adaptability and durability across various applications.


