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Extended abstract 

The ultrafine twisted composite yarns based on nylon 6 as the polymer matrix and 

microencapsulated phase change materials (PCMs) were fabricated by 

electrospinning. Melamine-formaldehyde resin and hexadecane were used as the 

shell material and the core material of PCM, respectively. Electrospun nanofiber 

yarns with different contents of PCMs including 0.375, 0.75, 1.5, and 3 wt% were 

prepared. The surface morphology, crystallization and thermal properties of the 

composite yarns were characterized by SEM and DSC, respectively. SEM results 

showed that electrospun composite fibers and yarns had good morphology with 

smooth surface and the PCMs were randomly distributed on the composite yarn 

surface, inside of the nanofiber and between the nanofibers in the composite yarn. 

The average fiber diameter decreased with the increasing PCMs content in the 

composite yarn whereas average composite yarn diameter increased for the samples 

containing 0.75 wt% of PCMs and then decreased with increasing PCMs content. DSC 

results suggested that the addition of PCMs changed the crystallinity of nylon 6 

significantly while they had no appreciable effect on the melting and crystallization 

temperatures. Moreover, the amount of PCMs in the composite yarns had an 

important role on the values of heat enthalpies for the composite yarns and the 

melting enthalpy changed from 0.092 J/g (0.375 wt.% of PCMs) to 6.486 (3 wt% of 

PCMs). 

An example of a SEM image for ultrafine twisted composite yarns containing PCMs 

is shown in Fig. 1. 

 



 

 

 
 

Figure 1. SEM image of ultrafine twisted composite yarn containing PCMs 



 

 

 


