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Abstract 

Typically, natural rubber (NR) offers a wide range of applications because of its exceptional high elasticity. 

However, most of additive manufacturing (AM) technologies for polymeric materials were developed for thermoplastic, 

thermoset, and synthetic elastomeric polymers [1], [2]. There is no commercially available AM techniques for the NR, 

mostly due to its unique mechanism of vulcanization. The vulcanization process is necessary to form crosslinks 

between NR chains which greatly improve material elasticity and tensile strength. As a result, pre-vulcanized NR latex 

is required as a feedstock for stereolithography (SLA) process to additively manufacture highly elastic parts [3]. The 

NR latex feedstock contains 50-60 wt.% of water which is highly reflective to UV laser beam used in the SLA process. 

As a result, the laser irradiation process yields a lower energy absorption in the feedstock. To increase the laser 

irradiation efficiency, N330 carbon particle was added to alter the energy absorption behavior in this study. When the 

SLA feedstock is exposed to the UV laser beam (at the wavelength of 355 nm,) the addition of 1 and 3 phr (parts per 

hundred rubber) of N330 increased the laser absorbance by 117% and 405%, respectively.  It was also reported that 

conductive carbon particle was added to the NR latex [4], [5] and sheets [6] to increase electrical conductivity of the 

rubber samples. In this study, the SLA feedstock was newly formulated to incorporate the conductive carbon particle 

for better laser absorbance and electrical conductivity. Effects of surfactants and dispersants on a formation of 

conductive network of the carbon particle were investigated though transmission electron micrographs. An addition of 

15 phr of conductive carbon particle has increased the conductivity significantly. It can be concluded that the carbon 

particle-filled SLA feedstock can improve AM processability and electrical conductivity of additively manufactured 

rubber. 
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