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Abstract : In order to refine the polymer melt fibers that were fabricated by melt electrospinning, a V-shaped airflow tunnel
was designed based on the existing linear slot-electrospinning nozzle. The V-shaped airflow tunnel could make the high-speed
airflow converge at the end lower points,.which acted a strong drag-force on the surface of polymer fibers, and thus could refine the
fiber into nanoscale. The effects of wind knife material and structure on the inter-jet distance and electric field were investigated by
experiment and numerical simulation. The results show that the airflow channel will inevitably weaken the electric field strength of
the nozzle end. However, the influence of the airflow channel on electric field can be effectively reduced by using the air knife made
of PEEK material or increasing the head end protrusion. The width of the air knife has little effect on the electric field intensity at the
nozzle end. The average diameter of melt electrospun fiber was reduced to 825 nm by optimizing the structure and material of wind
knife.The research proved that melt differential electrospinning based on linear slot spinneret have the ability to fabricate melt ultra-
fine fibers in large scale with the help of airflow-assisted stretching.
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