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Development of Hybrid RP System and Fabrication of Nano Composite parts

S. G. Kim, W. K. Jung, W. S. Chu, H. J. Kim(School of Mechanical and Aerospace Engineering, SNU)
and S. H. Ahn(School of Mechanical and Aerospace Engineering, SNU)

ABSTRACT

The rapid prototyping (RP) technology has been advanced for various applications such as verification of design,
functional test. However, many RP machines still have low accuracy and limitation of applications for various
materials. In this research, a hybrid RP system was developed to improve precision of micro parts. This hybrid
system consists of deposition and material removal process by mechanical micro machining to fabricate nano
composites using photo-curable polymer resin with various nano particles. In this work, using hybrid RP process with
Multi-Walled Carbon Nano Tube (MWCNT) and hydroxyapatite, micro parts were fabricated. The precision of parts
was evaluated based on the original CAD design, and to see the effect of nano particles on mechanical properties,
tensile strength was measured. From the results of experiments, it was confirmed that the part made by hybrid
process had higher precision, and the addition of nano particles improved mechanical properties.
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Fig. 1 Hybrid rapid prototyping system
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Table.1 Hardware specification

Process Hardware Specification
Dispenser 15~700 kPa
Deposition Micro needle
po . . $140um ~ ¢800um
(inner dia)
m Micro endmill ~ ¢100um ~ ¢1000xm
Machining -
Spindle 0 ~ 46,000 rpm
Curing UV lamp 0 ~ 400W, A =365nm
3.4 ¢
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Fig. 2 Fabrication process for hybrid rapid prototyping system
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(b) SEM picture of Hydroxyapatite

Fig. 3 Electronic pictures of materials used in this study
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Fig. 4 Area
processing (fabricated stapes)

measurement  using imaging
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Fig. 5 Dimension of micro tensile specimen
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Fig. 6 Fabricated gear and stapes : (a) microscope
picture of micro gear (b) stapes on a thumb

Fig. 7 Errors of fabricated micro gear
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Fig. 8 Tensile strength of each material
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