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Research on Collaborative Control of Pneumatic Extrusion
System of Biological 3D Printer

Yuan Fangmin,Yu Shanghong
(School of Mechanical and Electrical Engineering,Zhengzhou University of Industrial Technology, Zhengzhou 451100, China)

Abstract: Pneumatic extrusion is a common method for extruded biological 3D printers, but pneumatic extrusion and
printing head movement is not well coordinated, thus results in the printing effect is not ideal. The collaborative control
method of pneumatic extrusion and print head movement is proposed to realize the uniform control of fiber diameter in the
printing model. The composition of pneumatic extrusion system and electronic control system are introduced, and the
mathematical model of pneumatic extrusion process is established. Through AMESim-Matlab simulation, the relationship
among pneumatic extrusion speed, differential pressure and inside diameter of the needle,and the moving target speed of
the printing head during the operation of pneumatic extrusion system are obtained. Finally, The collaborative control
method of pneumatic extrusion and printing head movement is proposed, and the effectiveness of the method is verified by
printing experiments.
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Fig.2 Pneumatic extrusion system principle diagram
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Fig.3 Pneumatic extrusion electric control system diagram
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Fig. 4 The relationship between shear strain rate and

shear stress for different fluids
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Fig.7 Simulation model of pneumatic extrusion system based on AMESim software
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Fig. 8 Simulation model of pneumatic extrusion system based on MATLAB software
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Fig. 9 Differential pressure curve inside and

outside the print head
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Fig. 10 Fiber line extrusion target speed curve
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extrusion and print head movement
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printing process rubber ( left) and sodium alginate ( right)
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