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Analysis on Stability of Multi-Jet Electrostatic Spinning
Zhuo Liyun®, Zhu Ziming®, Zheng Gaofeng®
(1. College of Mechanical and Manufacturing Engineering, Xiamen-University of Technology, Xiamen 361021, China ;
2. Mechanical engineering college ,-Guangdong University of Technology, Guangzhou 510006, China ;
3. Department of Instruments and Electricity, Xiamen University, Xiamen 361102, China)

Abstract : In order to obtain efficient and stable process of electrostatic spinning, clarify electric field distribution law and con-
trol strategy of multiple jet nozzle, carry out structure optimization and reduce electric field suppression, a new electrostatic spinning
multiple jet nozzle — staggered jet nozzle was proposed. The reason of edge phenomenon existed in multiple jets was analyzed theo-
retically, and the electric field simulation analysis of single-row, double-row and staggered jet nozzle was carried out. The results
show that edge effect decreases and electric field intensity increases with the increase of spacing of needles in nozzle from 15 mm to
30 mm in any structure, but the increase of spacing of needles must lead to the decrease of jet density. Compared with single-row jet
nozzle, double-row jet nozzle has the advantage of increasing jet density, which is the most common method for mass production.
However, its electric field intensity is lower than single-row jet nozzle and the edge effect is enhanced. Due to the complementary
jet density of the spacing of needles, the staggered jet nozzle has certain advantages, the electric field intensity and edge effect are
better than those of the double-row jet nozzle with spacing of needles of 15 mm but worse than those of the double-row jet nozzle
with 30 mm. In short, for the the staggered jet nozzle, a relatively high electric field intensity can be obtained under the condition of
ensuring a certain jet density. This provides a technical guarantee for the stable and continuous process of multi-jet electrostatic spin-
ning, and provides a research basis for the subsequent equipment manufacturing of multi-jet nozzle large-scale production.

Keywords : electrostatic spinning ; edge effect ; staggered jet nozzle ; electric field intensity
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