
International Conference on Precision Engineering and Sustainable Manufacturing (PRESM2022)  S3-010

  
  

Performance Evaluation of a Soft Gripper 
based on Shape Memory Alloy (SMA) Wire 
Embedded Woven Textile Soft Composite 

  
  
  

Oybek Tuyboyov1, Geo-Sung Lee2, Gil-Yong Lee1,#

1 Department of Mechanical Engineering, Kumoh National Institute of Technology, Republic of Korea
2 Research Institute of Manufacturing and Productivity, Kumoh National Institute of Technology, Republic of Korea

# Corresponding Author / E-mail: gylee@kumoh.ac.kr
  

KEYWORDS : Shape memory alloy, Soft composite, Woven textile, Soft gripper
  
  

Shape memory alloy (SMA) based smart actuators have been widely studied because of the advantages of SMA, such 
as high-power density, easiness of integrating the actuating components within the structures, and so on. Particularly, 
SMA wire driven soft gripper has shown promises for potential applications to soft robotics and other related 
engineering fields. In this study, we designed and fabricated a soft actuator composed of SMA wire embedded woven 
textile with soft matrix (polydimethylsiloxane, PDMS). The textile was prepared by weaving glass fibers, and the SMA 
wire was interwoven into the glass fiber textile. The soft matrix (PDMS) was applied and cured to fabricate the final 
actuator specimen. The SMA wire was embedded so that the soft actuator bends by the contraction of the SMA wire 
upon application of heat (electric current) to the wire. Four soft actuators were fabricated and assembled into a 
fixture for a soft gripper prototype. The actuating performance of the prototype was evaluated in terms of the electrical 
current input and the material properties such as the modulus of the soft composite. Several gripping demonstrations 
using the fabricated prototype were presented. 
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Fig. 1 Actuating demonstration of the soft gripper prototype
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