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Abstract

Shape Memory Alloy (SMA), as a special functional material, is widely used in the electromechanical field, especially in
electromechanical actuators, due to its unique temperature responsiveness and shape memory effect. The development of new shape
memory alloy materials has made their application prospects in high-precision control systems broader. This paper analyzes the
application of shape memory alloys in electromechanical actuators, and discusses their basic principles, performance characteristics,
and technical challenges existing in practical applications. Combined with the latest research progress, this paper further discusses
the optimization strategies of new shape memory alloys in actuators, including technical improvements in aspects such as material
selection, design optimization, temperature control and power management.Through experimental verification and analysis of actual
cases, the advantages and limitations of the new shape memory alloy actuator were discussed, and the future development direction
was proposed. Research shows that the application of shape memory alloys in electromechanical actuators can not only enhance the
flexibility and response speed of the system, but also achieve higher precision control and energy efficiency management, which is of
great significance to the development of intelligent and miniaturized equipment.
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