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Design of Direct-Writing Silicagel 3D Printing System
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Abstract ; Aiming at the problems of complex fabrication process and low degree of customization of flexible devices, a

direct-writing silicagel 3D printing system was designed. A precision screw pump was used to extricate high viscosity

single component curing silicone rubber at room temperature. The trajectory of the rubber line was precisely controlled

by a three-axis moving platform, and the precise preparation of flexible devices was realized by layer-by-layer stacking

and curing at room temperature. The size and statics of the flexible device were analyzed by measuring the line distance

of the stack structure and testing the mechanical properties of the standard dumbbell pattern. The results show that the

relative error of the sample size is less than 3% , and the dumbbell patiern has good mechanical properties, which proves

that the system can print flexible devices as required. The direct writing silicone 3D printing system provides a simplified

process and rich customization for the fabrication of flexible devices.
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Figure 1  Direct-writing silicagel 3D

printing deposition process
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Figure 2 Overall structure of direct-writing

silicagel 3D printing device
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Figure 3 3D motion platform
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Figure 4  Principle of 3D motion platform
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Figure 5 Extrusion module
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Figure 6 Preparation process of flexible device
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Figure 7 Mesh stacking structure
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Table 1  Silicon wire spacing
5= d/mm JF5 d/mm
1 0.0 3 0.2
2 0.1 4 0.3

(a) d=0.0 mm (b) d=0.1 mm

(¢)d=0.2 mm

(d)d=0.3 mm
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Figure 8 Deposition reticulation
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Table 2 Process parameters of deposition molding

WM BEMER B RELRIMBE  REMCT R
(mm-s") mm mm d/mm (mL + min~")
20 0.84 0.41 0.0 0.25




(&5 - &it]

TRl F: EBIVER 3D FIEDARSRT .37

B9 AKX
Figure 9  Dumbbell style
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Figure 10  Stress-strain curves of

dumbbell type samplle
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