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Direct ink writing, as an additive manufacturing technique for thermoplastic
elastomers (TPEs) has garnered significance via overcoming the challenge of
filament buckling owing to their soft and flexible structure. This work is primarily
focused on the DIW of styrene-ethylene-propylene-styrene (SEPS) triblock
copolymer, a promising TPE known for its superior elasticity, thermoplastic
processability. Despite its several advantages, SEPS remains underexplored in
DIW-based fabrication. This is the first work focusing on the development of a
print-ready SEPS ink by selecting toluene as a suitable solvent based on Hansen
Solubility Parameter analysis, as a crucial step in DIW. Rheological investigations
were also performed to study the ink behaviour with varying solvent
concentration. Viscosity, thixotropic recovery, and extrudate shape stability
revealed that the inks containing 35-40 wt% SEPS were suitable for additive
manufacturing, exhibiting anisotropic shrinkage in different directions upon
solvent evaporation. The DIW-printed parts exhibited high elongation at break
~ 1000% and a mean tensile strength ~ 6.8 MPa with a Shore A hardness of ~
62. This work highlights the potential of DIW-based additive manufacturing of
SEPS-TPE parts with excellent physical and mechanical properties.
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