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Video S1: Shape recovery of the programmed Ga-PU composite. 

Video S2: A soft gripper grasping and transferring an object. 

Video S3: A light-controlled switch made of Ga-PU composite for a LED circuit. 

Video S4: A self-healing LED circuit with Ga-PU composite as conductor. 

Video S5: The recycling of the LM and PU elastomer. 

 

 

Scheme S1. Schematic of the chemical synthesis of the PU prepolymer. 
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Figure S1. Schematic illustration of the definition of the released angle and the recovered 

angle. 

 

 

Figure S2. Molecular weight distribution of the PU prepolymer measured by a gel 

permeation chromatography (GPC) system with polystyrene as a standard and DMF as 

eluent (solvent) at a flow rate of 1.0 mL min-1. 
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Figure S3. (a-b) The FT-IR spectra of 2,5-furandimethanol (Fu), 4,4'-

bismaleimidodiphenylmethane (BMI), and PU elastomer in the range from (a) 400 to 4000 

cm-1 and (b) 500 to 1100 cm-1. 

 

 

Figure S4. Gel fraction and swelling fraction of the Ga-PU composites. 
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Figure S5. SEM micrographs of Ga-PU composite. The Ga-PU composites fabricated with 

a Ga volume ratio of (a) 10%, (b) 15%, (c) 20%, (d) 25%. The first column shows the whole 

composite, the second column shows the Ga-rich layer, and the third column shows a 

magnification of Ga droplets. 
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Figure S6. Sheet resistance of the Ga-PU composite with 25 vol% of Ga as a function of 

monitoring time under ambient condition.  

 

 

Figure S7. Differential scanning calorimetry (DSC) curve of the PCL-diol.  
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Figure S8. (a) Representative stress-strain curves of (a) a PU elastomer, (b) a Ga-PU 

composite with 10 vol% Ga, and (c) a Ga-PU composite with 25 vol% Ga. (d) Elastic 

modulus and (e) strain at break for a PU elastomer and a Ga-PU composites with 10 and 

25 vol% Ga.  
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Figure S9. Shape programming and shape recovery of the pure PU elastomer. A strip of 

elastomer was programmed into curled shape at 65 °C, and then fixed at -10 °C. The shape 

recovery of the curled-shaped elastomer was conducted by immersing in 65 °C water. 
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Figure S10. Mechanical properties of the pristine and healed PU elastomers. (a) The 

stress-strain curves, (b) the elastic modulus, (c) the strength at break, and (d) the strain at 

break for the pristine elastomer and the damaged elastomer healed at 120 °C for 10 

minutes and 65 °C for 72 hours. 


