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Design and Experimental Analysis of Thin Film Electrode 3D Printing Device
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Abstract; A screw extrusion 3D printing device has been designed and built for the preparation of
thin-film electrodes. Firstly, a screw extrusion device was designed, and the screw speed, nozzle
movement speed,and extrusion flow rate were studied. A gas path control system based on an elec-
trical proportional valve was built, which can remotely adjust the air pressure to feed the screw ex-
trusion device. Then,a printing experiment was carried out with ceramic slurry,the effect of screw
speed and nozzle movement speed on printing molding was studied, and the optimal formula of
Fe,O, ink was determined. Experiments were conducted to verify the flatness of the printed film,
and better process parameters were determined. Finally, the thin film electrode was printed using
thermoelectric cell positive electrode ink based on LiV;Oyq as the printing material ,and its discharge
performance was tested. The results show that the printed thin film electrode has precise molding,
good compactness,and excellent discharge capacity. This printing device is suitable for printing e-
lectrode ink materials.
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Fig.1 Block diagram of screw extrusion 3D printing

device
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Fig.2 Structure of the screw extrusion 3D printer
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Fig.3 Screw extrusion device diagram
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Fig.4 Screw diagram
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Table 1  Structural parameters of screw
metering section
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Fig.5 Relation curve between screw speed and

compensation flow
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Fig.7 Pneumatic control flow chart
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Table 2 Film parameters at different rotational speeds
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Fig.10 Forming films at different moving speeds
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Table 3 Film parameters at different moving speeds
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Table 4 Film thickness at different positions mm

) S TR B g
1 0.41 0.20 0.21
2 0. 40 0.20 0.20
3 0.42 0.20 0.22
4 0.41 0.20 0.21
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