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Abstract : In order to realize the efficient and stable electrospinning-electrospray composite printing process, and solve the
problem of cooperative control of electric field and flow field of multi process coupled nozzles, the composite printing device with
electrospinning-electrospray dual nozzles was designed and the influence factors on the stability of the printing were analyzed.
Firstly, by analyzing the influence of dual nozzle parameters on the electric field theoretically, the interaction mechanism between
electric field changes and spray disturbances in the composite printing process was revealed. Then the electric field simulation of the
dual nozzles was carried out, the focus was on studying the effects of dual nozzle intersection angle parameters (15°,30°,45°,60°,
75°) and needle tip spacing parameters (6,8, 10, 12 cm) on the range and standard deviation of the electric field intensity. Finally,
using polylactic acid solution as spinning solution and polyaniline solution as spray material,, the nano composite fibrous membranes
were prepared by using self-made composite printing device, and the simulation results were verified by actual experiments. The
results show that when the needle tip spacing remains constant, as the intersection angle increases, the standard deviation of the elec-
tric field intensity decreases generally,and the distribution of electric field intensity becomes more uniform. The adhesion of nanopar-

ticles on nanofibers is also good,and the composite fibrous membranes with good film-forming properties can be obtained. When the
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intersection angle remains constant, with the increase of the needle tip spacing, the range and standard deviation of the electric field

intensity increase generally,and the uniformity of the electric field intensity distribution becomes poor. The distribution of nanoparti-

cles on the nanofibers is poor, and even some particles adhesion occurs in the composite fibrous membranes. The control methods of

the dual nozzle parameters established in this study overcome the limitations of traditional single nozzle control, providing the theoret-

ical basis for the development of multi process composite printing equipment.
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Fig. 1 Electric field analysis diagram of electrospinning-electrospray

dual nozzle
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Fig. 2 3D spatial electric field simulation model
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Tab.1 Simulation parameters of electrospinning-electrospray models

Parameters Set values

Unit Type 2D

Air with a relative dielectric

Spinning medium
P ¢ constant of 1

Grid Triangular mesh
Needle length/mm 13
Needle diameter/mm 0.51
Electrospinning needle tip voltage/kV 6
Electrospray needle tip voltage/kV 6
Collect board voltage/kV 0
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