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Robotic fabric combines sensing and actuation



	25 September, 2014
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Researchers in the US are developing an elastic fabric embedded with sensors that moves and contracts and could lead to a new class of “soft” robots with sensory skins. The fabric is a cotton material made from a flexible polymer and threadlike strands of a shape-memory alloy that return to a coiled shape when heated, causing the fabric to move.

“We have integrated both actuation and sensing, whereas most robotic fabrics currently in development feature only sensing or other electronic components that utilise conductive thread,” explains Rebecca Kramer, an assistant professor of mechanical engineering at Purdue University, where the research is being done. “We also use standard sewing techniques to introduce the thread-like actuators and sensors into the fabric, so they could conceivably be integrated into the existing textile manufacturing infrastructure.”
The robotic fabric can be wrapped around a block of foam or an inflated balloon. Orienting the fabric in one direction causes the robot to bend, producing movement like an inchworm. Orienting the fabric in a different direction causes it to compress, resulting in a peristaltic, or slithering, motion.
The aim is to make possible a class of soft robots where all of the functional elements are embedded in a stretchable skin. This skin will include flexible electronics that are less sensitive to vibration than conventional hardware, making them rugged enough for space missions. Such a technology could allow space travellers to ship lightweight, easy-to-store sheets of robotic skin for assembly once they reach their destination.
Like the robotic fabric, the skin could be wrapped around a deformable object, creating robots capable of exploring alien terrains. Other potential applications for the materials include stretchable robotic garments that people could wear for added strength and endurance, and g-suits for pilots or astronauts to counteract the effects of acceleration.
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 Flexing fabric: a demonstration of one of the materials being developed at Purdue University
 Photo: Purdue University/Rebecca Kramer
 





“We will be able to design robots on the fly,” Kramer says. “Anything can be a robot because all of the robotic technology is in the fabric or skin.”
In another project, Purdue researchers are working with colleagues from the Swiss Ecole Polytechnique Federale de Lausanne to develop a fabric in which fibres of a shape-memory polymer are used to change its stiffness. The polymer goes through a phase transition when heated, causing it to become soft. The polymer is coated with a shape-memory alloy that heats up when electrical current is applied, causing it to soften.
As well as having potential robotic applications, this fabric could also be used in medical braces that lock in place for support. “Ordinarily, if we are moving a hinge joint and want to maintain a particular position, we would have to maintain a high energy input to keep the joint from relaxing,” Kramer explains. “Here, we could just lock it in place.”
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►  To view a digital copy of the latest issue of Drives & Controls, click here.

► To visit the digital library of past issues, click here 

►  To subscribe to the magazine, click here

 






    
                    
                     
                   	
                     

                    
                    
                     
                
               
                
                

                

                    
                    
                    
                    
                    
                    
                    
                    
                

                

                
		   
                

                
		   
                

                
		   
                

            
            
                Twitter  

                Tweets by @DrivesnControls
                
             

                

                
                
                
    		    
	        

                
		   
                

                
    
  Poll 
  



  "Do you think that robots create or destroy jobs?"

  
     Create

Destroy

Neither create nor destroy

Both create and destroy

Don't know

 
      
    

  

  	Current Results  





                

                
                    



                        Newsletter
                    





Newsletter

To register for our email newsletter, please enter your email address below











                    
                    


    
                    

    Events





	
Mach 2024

15 - 19 April, 2024

NEC, Birmingham, UK

	
Hannover Messe

22 - 26 April, 2024

Hannover, Germany

	
CWIEME Berlin

14 - 16 May, 2024

Berlin, Germany

	
Drives & Controls

05 - 06 June, 2024

NEC, Birmingham, UK

	
Smart Manufacturing & Engineering Week

05 - 06 June, 2024

NEC, Birmingham, UK






	Click here to see all 7 events










            
                    


                

                
                  

                 
                        Most Read Articles
                    

                    



Most read 

	7 days
	14 days
	1 month




	Omron joins Neura to ‘revolutionise’ manu...
	Nidec and KPS ‘in bidding battle’ for Sie...
	Automated tester puts the squeeze on tenn...
	UK start-up uses robots to build homes in...
	Nvidia unveils multiple robot technologies
	Direct on line Nema motors have 20% lower...
	79% of UK manufacturers put their faith i...
	Drivetrain portfolio combines real and di...
	Mercedes and BMW explore using humanoid r...
	AI-powered 3D machine vision system is ‘w...


	Nidec and KPS ‘in bidding battle’ for Sie...
	Omron joins Neura to ‘revolutionise’ manu...
	Nvidia unveils multiple robot technologies
	Siemens, UR and Zivid combine to solve lo...
	Automated tester puts the squeeze on tenn...
	UK start-up uses robots to build homes in...
	Mercedes and BMW explore using humanoid r...
	Drivetrain portfolio combines real and di...
	Siemens is buying ebm-papst’s drive techn...
	AI-driven robot ‘will redefine cost-effec...


	Nidec and KPS ‘in bidding battle’ for Sie...
	Drive is designed to maximise efficiency...
	Siemens is buying ebm-papst’s drive techn...
	Chinese motor-maker Moons sets up UK oper...
	HVAC-R drives help OEMs to move to F-Gas...
	UK motor-maker Saietta enters administration
	Motors and inverters benefit from £360m m...
	Automated tester puts the squeeze on tenn...
	Grease degradation app monitors remaining...
	Roadmap aims to secure the future of UK m...





                
                
            

        
        

        
        
        

        
        
        
        	
	Drives & Controls
	About
	Contacts
	Subscribe (UK)
	Subscribe (non UK)
	Digital Issues
	Engineering Handbooks
	Publishing Programme
	Download Media Pack

	Sitemap
	Privacy Policy
	Cookies
	Terms and Conditions
	Legal Notice
	Disclaimer


	Other Publications
	Hydraulics & Pneumatics
	Offshore Engineering & Equipment
	Plant & Works Engineering
	Power Electronics Europe
	Smart Futures

	Events
	Talking Industry
	[image: ]


©DFA Media Group 1999-2024

	

        

        

        
[image: ]
    





   


