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A Study on the Development of SFF System based on 3DP Process

Won Hee Lee, Dong Soo Kim*, Jung Su Kim" and Min-Cheol Lee’

ABSTRACT

Nowadays, Three dimensional printing (3DP) technique that is one of solid freeform fabrication (SFF)
technology has been notable issue, and has been applied by various fields. The SFF system can fabricate three
dimensional objects of solid freeform with high speed and low cost using ink jet printing technology. In this
research, a SFF system to analyze 3DP process technology is developed. We applied sliding mode control with
sliding perturbation observer (SMCSPO) algorithm and minimized position error to the developed SFF system.
We analyzed and optimized process variables such as jetted volume, layer thickness, powder bed and so on
experimentally. Also, the dimensional error of a developed SFF system is evaluated. Finally, the feasibility of
application to bio manufacturing is presented through successful fabrication of teeth and cranium model.
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Fig. 1 Developed SFF system for office type
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Fig. 2 Schematic diagram of SFF system
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Fig. 3 The surface quality test of powder bed
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Fig. 9 The inkjet print head system

Table 1 Spec. of inkjet print head system

Items Specification

40 m

300/cartridge, total 900

3 ea (max. 12 ea)

0.5 inch/cart., total 1.5 inch
600 x 600 dpi (42.3 (m)

Ethernet port, RS-232C port,
DIO port, Power port

Diameter of nozzle

Number of nozzle
Number of cartridge

Printing area

Resolution
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Table 2 Test conditions of a teeth fabrication

Items Specification
layer thickness 100m
droplet diameter 75:m (pulse length:5us)
layer count 340 layers
model size 70mm 5 5mm>34mm
powder & binder Zp102(plaster), Zb56
printing resolution | 600x600dpi

Table 3 Test conditions of a cranium fabrication

Items Specification
layer thickness 70 1m
droplet diamecter 80um (pulse length:4.7us)
layer count 2142 layers
model size 150mmx120mmx 148mm
powder & binder Zpl102(plaster), Zb56
printing resolution | 600=600dpi
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